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Annotanusi. baouu K.U. KonupoBanue yyeHoro Mmarepuajia npu u3y4eHHd Kypca aHAJIUTHYeCKOi
reoMeTpHH. Paccmampusaromes 603MONCHOCU NPUMEHEHUS] ONOPHBIX CXeM - KAK 0OUH U3 U008 KOOUPOBAHUSL
YuebHOU uHgopmayul, Ha NPAKMUYeCKUx 3aHAMUAX N0 AHATUMUYECKOU 2e0MempUl.
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Summary. Babich K. Encoding of scientific material at the study of course of analytical geometry.
Possibilities of application of supporting charts are examined - as one of types of the educational information
encoding, on practical employments on analytical geometry.
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CUCTEMA 3AJAY B MATEMATHUKE KAK OJHO U3 CPEICTB PA3BBUTUA
UHTEJUIEKTYAJIbHBIX YMEHU

OHUM U3 OCHOBHBIX COBPEMEHHBIX OPUEHTHPOB B 00pPa30BaHMU SIBJISIETCS BOCHUTAHHE TapMOHHYHOH U
BCECTOPOHHE pPAa3BUTON JIMYHOCTH, KOTOpas TBOPYECKU MOAXOAUT K JeNly, CTPEMHUTCS K IIOCTOSHHOMY
CaMOCOBEPILIEHCTBOBAHHUIO U TOTOBA K MHHOBALIUAM.

U3 Bcex cdep mesTenbHOCTH 00pa3oBaHME SIBISIETCS ONpenessiomuM QakrtopoM s Oymaymiero
rocynapcrBa. [loaTomy Tak Benuka poiib JIFOZEH, HANPaBISIIOIIUX Mpolecc 00pa3oBaHusl — yunuTenei. YuéHble
o0paiarT BHUMaHHUE Ha TO, YTO VIS ITOJrOTOBKH CTYJEHTOB K TPYJOBOW, B YACTHOCTU IPENOIAaBATEIbCKOM,
JIeSITETFHOCTH BaYKHO Pa3BUBATh Y HUX MHTEIUIEKTYyabHbIe yMeHUd [3, 215]. VHTennekTyaabHble yMEHUSI MOTYT
(opMHUpOBaTBhCS, TPEXKIE BCEro, NPU HM3YYECHHH MaTeMaTHYECKMX JUCHUIUIMH W TOJBKO B Ipolecce
JieaTelbHOCTH. UT00b! M3ydeHHe MaTeMaTHKH OJIarOTBOPHO BIIHSJIO HA MHTEIUIEKTYaJlbHOE PAa3BUTHE JIMYHOCTH
y4eHHKa, HeoOXoauMa TpaBHIbHAS OpraHu3alus ydeOHoro mnpouecca. KiroueBbIM 3IEMEHTOM B METOINYECKOM
obecrieueHHH 3TOro TMpolecca sBisercs cucreMa 3anad. OHa JIOJDKHA BBINOJHSTH OCHOBHBIE (DYHKITHH:
00pa3oBaTeNbHYI0, Pa3BUBAIONIYIO, BOCIUTATENbHYIO. [IpaBuibHas Meronuka (OPMHPOBAHUS CHUCTEMBI 3a1ad
SIBIISIETCS. BAYKHBIM YCIIOBHEM 3((QEeKTHBHOW MOJIEpHH3aIMK 00pa30BaTeIbHOr0 Nporecca. B HacTosee BpeMs B
o0ydyeHUH emE COXpaHWIACh NMPAKTUKa OPHUEHTHPOBAHMS Ha «CPEJHEr0 YYEHHKa». JTO HE CIIOCOOCTBYET
BBINOJHEHHUIO TPUHIMIIOB JIMYHOCTHO-OPUEHTHPOBAHHOTO OOy4YeHUsT W AudQepeHIHanuy, KOTopble Ha
COBPEMEHHOM 3Talle UTPaOT BEAYIIYIO POJb.

[ToHATHO, YTO METOAWYECKHU MNpPABWIBHO OpPraHMW30BaHHAs CHUCTEMa 3aJay HPUOPHUTETHEE OTHENIBbHBIX
yIpa)kKHEeHUH, TaK KaKk MaTepHaj JIydllle YCBaUBaeTcs M 3allOMHHAETCS, €CJIM OH YIOPSAAOYEH U CIPYIIIHPOBaH.
VYuamuecst yierde u ObICTpee yCTaHABIMBAIOT NPUYUHHO-CIIEICTBEHHBIE CBSI3M MEXAY U3y4aeMbIMH (haKTaMu,
€CIM MaTepuall CUCTeMaTU3UpOBaH. MBI CUMTaeM, 4TO CHCTeMa 3a/1a4 00ECIIeYMBAET OCO3HAHHOE OBJIAJICHUE
YYEHUKOM CHUCTEMOH 3HaHUH, YMEHUI M HABBIKOB, Pa3BUTHE MBIILICHUS TIPH YCIOBHH, YTO OHA (hopMHpyeTcs ¢
y4€TOM CIICIYIONIUX TPEOOBaHUA:

®  IeJICHAIIPaBJICHHOCTB;

®  MHOTOYPOBHEBOCTH (CHCTEMA 3a/1a4 JOJDKHA obecrieuuBaTh AU GepeHIMPOBAHHOCTD);

e qonHOTa (cHcTeMa 3ajad JO/DKHAa OOecrednBaTh OpraHM3alUI0 BCEX 3TaloB y4eOHOro mpolecca:
MOTHUBAIIMIO K M3YYEHHIO TEMBI, H3yue€HHE HOBOI'O MaTepHala, 3aKpeIUIeHHE €ro, CaMOCTOSTENbHYIO
paboty yJammxcsi, KOHTPOJIb 3HAHUH );

e ofecrieueHne MHANBUAYAIH3ALNH TIpoliecca O0ydeHusl.

Oco0eHHO Ba)KHO, C Halled TOYKH 3pEHUs, OOpaTUTh BHUMaHHE Ha TPEOOBAaHWS, NMpENbSBISEMbIE K
cHCTeMe 3a/ad, CTY/AEHTOB, KOTOpble oOydaroTcs mo HampasieHuto «[lemarormueckoe oOpa3oBaHue» U B
OynymieM craHyT yuurensmMu. Pabora Ham cucreMod 3aaad  JODKHA OBITh OpPraHM30BaHa C  y4EeTOM
TICHXOJIOTMYECKUX ocoOeHHOCTel. HaunHaTh M3ydyeHne HOBOro MaTeprala MOXKHO C MPOCTHIX yIpakHeHui. OHn
UCIIONIB3YIOT ISl TIEPBOHAYATILHOI'O OCMBICIIEHUS CYTH TIOHSTUH, (haKTOB, YTBEP)KICHUH, OTPAOOTKH HAaBBIKOB B
CTaHJApTHBIX CUTyalUsX. 3aTeM MOXKHO IPEUIOKUTH Ooliee CIOXKHBIE 3aJaHus. B Takux 3agadax yclioBHe
MOXeET OBITh C(HOpMYIHPOBAHO HEOOBIYHO WJIM pelleHHe TpeOdyeT ocoOoro moaxona, COOOpa3UTENbHOCTH U
HECTaHJAaPTHOM JIOTUKU MBILIUIEHU. DTO yXe 3aJaud pa3BUBAIOILETo Xapakrepa. VX riaBHas 1enb — OBIaJeHUE
METOJJaMH Hay4YHOT'O ITO3HAHUS, YMEHHE COIMOCTABISATH (DaKThl, BBIABUTATH TMIOTE3Y U mpoBepsTh e€. [lpu
pelieHnr TakuxX 3a1ad (opMHpYeTcsl NO3HABATENbHBIN MHTEPEC, Pa3BHBAIOTCS TBOPYECKHWE CIIOCOOHOCTH M
HCCIIeIOBATENbCKIE HABBIKA. 3aMETHUM, YTO IPAaBWIBHOE pElIeHHE TAaKUX 3aJad  SBISIETCS, KOHEYHO XK€,
JKeJaeMbIM, HO He 00s3aTeNIbHBIM yCIOBHEM. ['0pa3/io BakHee MPOIYKTHUBHBIH U TBOPYECKUI MBICIHUTEIbHBIN
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npotecc yyamuxcs. Ha 3aBepiuaromiem 3rare Takke 11el1eco00pa3HO MpPeIoKUTh HECIOXKHBIE 3aau, YTOOBI
VUEHHKH 3a(MKCUPOBAIM B MAMSITH OCHOBHBIC CBCICHWS, ITOHATHSA, I0Ka3aTelIbCTBA, OIIYTHIH PAIOCTh
MMO3HAHUSA W YCIIEX OT H3YYeHHsS TEMbL. JTO OyIeT CIOCOOCTBOBATH IOJOKUTEILHOMY 3MOIIMOHAIBEHOMY
HACTpOIO Ha JalibHelIIee 00y4YeHue.

OCTaHOBMMCSI HEMHOTO IMOAPOOHEEe Ha pa3BHBAIOIIUX 3afadaX. MBI cUMTaeM, YTO Ja)Xe HECIIOKHAs
3a/1aya MOXeET ObITh pa3BUBAIOIICH, €CITH OHA OPUECHTHPOBAHA HA 30HY OJNMKAMIIEro pa3BUTHs TMYHOCTH. ITa Ke
3a/1aya MOKET OBITh COBEPIIICHHO CTAHAAPTHOM IUIS APYrOro 4ejloBeKa, HO B KOHTEKCTE HAIIEro pacCMOTPEHHS
pedb uAéT 00 MHAMBUAYAILHOM IOIXOAC K ydammumcs. [Ipu pabore ¢ TaKUMM 3aJadyaMM y4allluecsl Y4aTcs
Pa3MBINIUIATE, 3aJaBaTh BOIPOCHI IO CYIIECTBY, YCTaHABIMBATh B3aUMOCBS3H, aHAJIM3HPOBATH CHTYAIHIO,
MIPUHUMATh TPABWIbHBIC pemicHrs. K pasBHBAIOIIUM 3aJadaM MOXHO OTHECTH T€, KOTOPBhIC BKIIFOYAIOT
3JIEMEHTHI UCCIICIOBAHMUS, 3aJa91 U YIPAKHEHHsI Ha OTBICKAHHE OIMMOOK, 3aJa4d C HETOCTATKOM HJIH M30BITKOM
JAHHBIX, 33744 Ha I0Ka3aTeIbCTBO, 3aHUMATEIbHBIC 3a/Ia4H.

[IpemtaraeM mpUMEpHYIO CUCTEMY 3ajad 1o TeMe « Teopema UeBbl». ITa TeMa HE OTHECCHAa K OCHOBHOM Y
KypCy WIKOJBHOHM TUTAHUMETPHUM, OJHAKO HEKOTOPHIC aBTOPHI yYeOHMKOB BKJIIOYAIOT €€ B JIOMOJHUTEIHHBIC
pasmenst [1,217]. MHorue cryneHThl, Oyayliue y4umTels MaTeMaTHKH, MOI'YT Takke OBITh HE 3HAKOMBI C
TeopeMoii UeBbl, MOCKOIBKY MOIJIM O0y4aThCs MO ydeOHUKaM, HE comepkammM e€. JTa TeopeMa KpacHpa,
ymoOHa B MPUMEHCHUU U JIETKA B 3alIOMHHAHUH, TPH 3TOM OHA JaéT OOIIMI METOJ] pelIeHUs psaa 3amad (Ha
MePeCeUCHe B OJJHOM TOYKE BBICOT, MEIHaH, OMCCEKTPHC, TAK HA3bIBAEMBIX YCBHAH TpEyrojibHUKa). Teopema
UeBbI MO3BOJIACT PELIUTD 33Ja4H KAKOTO-TO THIIA MJIH KJIAcca ¢ TIOMOIIBIO OTHOW U TOH YK€ CaMOU MBICITH.

3anava 1. Joxazamo, ymo mpu mMeOuanvl mpey2oibHuKa nepecekaiomcst 8 0OHOU mouxe.

3anayva 2. [loxkazamv, umo mpu 6GUCCeKmpucsl mpeyeoibHUKa nepecekaomesi 8 00Hou mouke. (3amaun 1 u
2 MO3BOJAIOT NMPUMEHUTH TeopeMy YeBbl, B YaCTHOCTH OOpaTHYIO, K JO0Ka3aTelIbCTBY H3BECTHHIX (DaKTOB
TCOMETPHH).

3amaua 3. Joxaoicume, umo npsimbie, COCOUHSIOWUE BEPUIUHbL MPEY2ONbHUKA C MOYKAMU KACAHUS
NPOMUBONONONCHBIX UM CIOPOH C 6NUCAHHOU OKPYICHOCIbIO, Nepecekaromest 6 00Hou mouke [2, 71]. (3amauwm 1,
2 u 3 mpeanosaralT yMeHrue 0000maTh. [Tocie pemeHns STUX 3a1a4 IeJeco00pa3HO HAIOMHUTh YUSHUKAM, Kak
OHHU pelIajid 3TH 3aJa4d 0e3 MPUMEHEHHs TeopeMbl UEBbl, CPABHUTH MOJYUCHHBIC PEIICHUS W BBIOpaTh OoJiee
parioHanbHbIe. B 3amade 3 UCONB3yeTCss HOBOE ITOHATUE — UCBHAHA).

3anava 4. Ha cmoponax mpeyeonvhuka ABC snewnum 0bpazom nocmpoeivi npasuiibible mpey2oibHUKU
BCA,, CAB,, ABC; . Jokaxcume, umo npsmvie A4, BB|, CC| nepecexaromcs ¢ oonou mouxe [2, 69]. (3anaua 4
MpEeoiaraeT MoMcK yaoOHOW i perreHus GopMbl TeopeMbl UeBBl U NMPUMEHCHUE TEOPEMbI CHHYCOB. JTa
3a/aya TpeOyeT pacCMOTPEHUS Pa3IUUHBIX BAPHAHTOB VIS YIVIOB TpeyroibHuka ABC , T.e. MpeanonaracT aHalInu3
YCIIOBHA).

3anava 5. a) Ha uesuane AA; mpeyeonvnuxa ABC e63ama npoussonvras mouxa M. Ipsmeie BM u CM
nepecexarom npamvie CA u BA coomeemcmeenno 6 mouxax By u C,. [Jokaxcume, umo yemvipéxy2oibHUK
BCBC, — mpaneyusi. 6) Paccmompume pasnuunvle 6o3modcHocmu 0as desuanvt AA,: evicoma, meouana,
buccexmpuca. Bcezda iy MONCHO NOKA3AMb, YMO HOLYHUSUUIICS Yemblpexy20ibHuK — mpaneyusn? (3agada Sa
SIBIIICTCS 3aJa4eii ¢ HeIOCTaTKOM JaHHBIX. 3aja4a 50 mpermonaraet mepedop ciaydaeB U UX aHAJIU3, BBIOOp TOTO,
KOTOPBIA MPHBOIWT K JOKa3aTelbCTBY TpeOyemoro (akra. DTO CIOCOOCTBYET Pa3BUTHIO BapHATHBHOCTHU
MBINUTICHUS. 3a7ada MO3BOJIAET MPUMEHUTH TeopeMy UeBbl B HECTAHIAPTHON CUTYallMU — JJIS JOKa3aTeNIbCTBa
JICJICHUS OTPE3KOB B PABHBIX OTHONICHHSX ).

3anava 6. Joxaoscume, umo 0ns mozo umobwl, ouazonamu AA,, BB, CC| eénucannozo 6 OKpyjiCHOCMb
wecmuyeonvruxa AB1CABC) nepecekanucey 8 00HOU mouke, HeobX00UMO U OOCMAMOYHO, YMOObL GLINOJIHALOCH
coomnowenue: AB; - BCy - CA; = A\B - BiC - Ci4 [2,72]. (3amaua 6 TpeOyeT yMeHHs «yBUAETH»
CaMOCTOATENIFHO, TJI€ M B Kakoi (hopMe MOXXHO HCIOJIB30BaTh TeopeMy UeBbl M IMpenarojiaraeT He BITOJIHE
OUYEBHUJIHBIN MIEPEXO OT CHHYCOB BITUCAHHBIX YIJIOB K XOpJaM, Ha KOTOPBIE OMHPAIOTCS STH YIJIBI).

OTMeTuM, YTO B OTVIMYME OT IPUBBIYHBIX BBIYMCIUTEIIBHBIX 3a]ay, MPEJCTaBICHHBIC 3a7adyd Ha
JIOKa3aTeIbCTBO, HE 00J1a/1ast aJTOPUTMUIHOCTBIO PEIICHUs, OOJIbIlle aKTUBU3UPYIOT YMCTBCHHYIO IEATEIbHOCTh
yUaIIUXCs, 3acCTaBSIIOT MX HWCKaTh HECTAHAAPTHBIC TOAXOIBI K PEIICHHI0, CIIOCOOCTBYS Pa3sBUTHUIO
HHTEJUICKTYaJIbHBIX YMCHUH. PeliB HEe OTHENBbHYIO 33734y, a CHCTEMY CIICIIHAILHO MOJO0PaHHBIX YIPaKHEHUH
Y 3a]1a4, yJaIluicsl 3HAKOMUTCS C HOBBIMH aJITOPUTMAMH, OBJIaICBACT HOBBIMH CITOCOOAMH JICSITCITBHOCTH.
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AHorania. Bbeasea SI.I. Cucrema 3agay B MaTreMaTHli $IK OIMH i3 3aco0iB PO3BUTKY
iHTeJIeKTYaJbHUX BMiHb. Posensinymo Oesaki eumozu 00 cucmemu 3a0ay, sKA HAYLIeHd HA PO3GUMOK
IHMeNeKMYanbHUxX 6MiHb. 3anponoHo8ano npukiad makoi cucmemu 3a0ay 3 memu « Teopema Yesuy.

Kmiouosi crosa: cucmema 3adau, inmenexmyanvhi éminns, meopema Yesu.

AnHotanusi. bensiea SI.LU. Cucrema 3agay B MaTeMaTHKe KaK OIHO W3 CpPeICTB pPa3BUTHUS
HHTEJUIEKTYAJBHBIX YMeHUH. Paccmompensl Hexomopvle mpebo8aHus K cucmeme 3a0ay, HAYEIeHHOU Ha
pazeumue uHmMeLIeKmyaibHulx ymenuil. Ilpeonoscen npumep maxou cucmemvl 3a0ay no meme « Teopema Yegwi»

Kntouesvle cnosa: cucmema 3aday, unmeniekmyanvivie ymenuil, meopema Hegoi.

Summary. Belyaeva Y. The system of the mathematical tasks as a means for developing the
intellectual skills. Some requirements to the system of math tasks for developing intellectual skills are
considered in the paper. The example of such system «Ceva’s theoremy is proposed.

Key words: system of tasks, intellectual skills, Ceva’s theorem
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PRACTICAL AND THEORETICAL TEACHING AND LEARNING

It is well known that teachers have preferred teaching styles that are probably rooted in their thinking and
personality style and range from a teacher-centered, top-down, knowledge depositor (“sage on the stage”) to a
student-centered, bottom-up, inductive generation of knowledge (“guide by the side”) approach. The same could
be said about students and their learning styles. In both cases, it is clear that teaching or learning styles emerge
from ones general thinking style and tend to predominate as they influence both the teaching activity of teachers
and learning engagement of students.

Far too frequently in the contemporary educational world the top-down approach is what tends to mesh
most closely with the extant curriculum structure, which thus provides a strong impetus to neglect student-
centered teaching activities. Given that it is with increasing rarity that educators actually have much of a say in
the development of the curriculum (for either or both political or commercial reasons), educators would be wise
to wonder just who or what benefits from such arrangements. When one thinks deeply about the differential
outcomes generated by these divergent emphases it is rather easy to imagine and it is empirically documentable
that depositing knowledge by teachers contributes to the development of student followers and that an emphasis
on knowledge generation by students contributes to the development of explorers and leaders able
independently, or at least with other like-formed persons, to solve problems encountered in novel situations.

For example, in the domain of mathematic and science education, rather than focusing solely on the
content, educators could expose students to multicultural elements such as the historical time or ethnic group
from which specific mathematical or scientific concepts or methodologies emerged (an excellent annotated
bibliography of multicultural issues in mathematics education is available online at the following URL:
http://math.coe.uga.edu/multicultural/mebib94.html). With such exposure students can quickly learn that there is
an obvious difference between theoretical and practical mathematics and science as well as become exposed to
different base number systems developed by various cultures and the reasons for such development.

More practically, while it may be necessary to provide some top-down guidance to students in terms of
basic method or formula, providing students with a practical problem to solve using the theoretical information
to which they have been exposed and with which they might be tasked to solve a problem can certainly enrich
both the educational experience of the student (and potentially the teaching style of the teacher) and the problem-
solving abilities with which students who are regularly exposed to such pedagogies would be expected to leave
school thusly enriching also the life of the communities from which they come and the societies into which they
enter as adults.

For example, rather than having students perform a recipe-book experiment in a chemistry class, provide
students with a number of agents and a basic task such as producing something with a blue color and let them
realistically engage in the trial-and-error that has historically characterized much of (at least early) science. Of
course, the more knowledgeable adult teacher would have to ensure that appropriate safety precautions be taken
given the potentially toxic nature of some chemicals, and so on. In another vein, students could be taken out of
the classroom to a real world situation and provided a problem to solve given their current theoretical knowledge
and access to appropriate items to solve the problem that they have been given. For example, a field trip to a
stream on a sunny day with the task of selecting only one tree (the best one, not too short, not too long) that
might be felled to enable a safe crossing of the stream using the tree as a bridge would certainly put students
understandings of at least geometry to the test. And so on, via teacher, student, or other generated problems,
would students be exposed to the practical application of their theoretical knowledge. Too, the demands of the





