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MeTogonoru4yeckme acneKkTbl pa3p360TKM nHaAnBuAyaribHbiX KOMMJIEeKCHbIX 3apaHun
no mMmatemMatTnyeCKum gucumniinHam

AHHOmMauyusi. B cmambe rpedrnioxeH 00UH U3 803MOXHbIX M0OX0008 K MO8bILEHUK CO-
oepxxamenibHocmu UHOuBUdyarsibHbIX 3adaHull no Mmamemamuke Orisi CmyOeHMo8 3KOHO-
MUYECKUX U UHXEHepHO-mexHUYecKux crneyuanbHocmed. lNpusedeH asmopckull eapuaHm
UHOuBUOyarslbHbIX KOMIIEKCHbIX 3adaHull Ha npumepe pasdena «AHasumuyeckas 2eo-
Mempusi 8 IPOCMpPaHCmMee».

Knroyeeble cnoea: uHOusuOyarnbHblie 3adaHusi 1o Mamemamuke, pasoesn «AHanumude-
cKasi ceomempusi».

Heocnopumo, 4T0 BbIGOp METOOO0B U CpeacTB 0byyeHUs onpeaensieTcs nocTaBrieH-
HbIMM UensiMu. Ha gaHHbIN MOMEHT MOXHO CYMTaTb CIOXMBLUENCS cUCTEMyY Lenen oby-
YeHUs maTtemaTuke B HeNnpoUNbLHOM By3€e U BblAENUTb OA4HY U3 HUX, HanpuMmep, B Takou
dopmynupoBke: «BbipaboTka HaBbLIKOB AOBEAEHUSI pPELLUEHUA 3adayv OO NpPaKTUYEeCKU
npuemMmnemMoro pesynstata — 4Yncna, rpaguka, TOYHOro KOSIM4eCTBEHHOIO BbiBOAA C NpU-
MEHEHNEM AN 3TOr0 COOTBETCTBYIOLLNX BbIYNCANTENBHbIX cpeacTsy» [1, c. 211].

K HacTosilemy BpeMeHn Ons CTyOeHTOB, u3yyarwmx npeameT «Bbicwaa matematu-
Ka» (3KOHOMUWYECKMNE, UHXEHEPHO-TEXHUYECKME CreLmanbHOCTK), COo3aaHbl KOMMEKChl TU-
noBbix pacyeTtoB (TP) n nHamemayanbHbiX goMaliHux 3agadni (MO3), koTopble BblaaoTCS
ANs caMoCcToATeNbHOW paboTbl B TEYEHME AOCTATOYHO ASIMTENbHOrO CpoKa: OAHOM-ABYX
Hegernb 1 bonee [2]. Cnoxunack M JOCTaTOMHO YCTONYMBAs TEMaTUKa KOHTPOSbHbIX paboT
(KP) no BbIcLuEe MaTeMaTUKe AN CTYAEHTOB-3a04HMKOB YKa3aHHbIX CreunanbHOCTEN.

OpHako Haw MHOrofeTHUM OnbIT paboTbl B BbICLUEW LUKOME FOBOPUT O TOM, 4TO
CTPYKTypa 3TUX 3aJaHui He JaeT OTBETA HM Ha OOUH M3 rMaBHbIX BONPOCOB: Kakum obpa-
30M CTyOeHT OO MpoBepKu npenofasaTenieM MOXeT YAOCTOBEepPUTbLCS B MPaBUSIbBHOCTU
CBOEro peLUeHus.

[ns cuctemaTnyeckoro KOHTPOMS MOryT 6bITb UCNOSIb30BaHbI BblAaBaeMble KaxaoMy
npenogasaTtento MaTpuLbl OTBETOB N BaHK NIUCTOB peLleHUI, KOTOPbIE UCMOSb3YHTCA Npu
CaMOKOHTpOJ1e NPaBUITbHOCTU BbIMNONIHEHUS 3a4aHUMA CTyAeHTaMu, NPy B3aUMHOM CTyLEH-
YEeCKOM KOHTpOJe, a yale Bcero npu KoMOMHMpoBaHHOM KOHTpPOe: npenogasaTernib Npo-
BepseT NvWb NpaBUITIbHOCTb BbIDOpa MeToaa, a CTyAEHT MO JIUCTY peLUeHnin — CBOW Bbl-
yucneHusa [3, c. 6].

Kak Ham npefctasnsietcs, obcyxaaTb MNpaBWibHOCTb BbIOOpa MeToda pelleHus
MOXXHO N1LUb BHE 3HAYUTENBHOW CTENEHN N3-3a CTaHAApPTHOCTK npeanaraemblx B TP, N3
n KP npumepoB 1 3agay, a Takke nx noBapMaHTHOM ogHOTUNHOCTU. OCHOBHOM Lefbto Bbl-
NOSTHEHMS TaKUX 3af4aHuN, MO HaWEMY MHEHUIO, SBNSIETCS pacluMpeHne n otpaboTka Tex-
HUYECKUX MPUEMOB, NMPUMEHSEMbIX CTyLEHTOM (NO3XKe — CrneumnanmcTtomM) B CBOEN Uccre-
[oBaTeNbCKOW OeSATENbHOCTN.

[MO3TOMY CTYAEHT MOXET U AOSMKEH BbIBEPATb CAMOCTOATENBHO peLleHnst Nog0OHbIX
NpUMEpPOB 1 3adad, rae Hago HayynMTbecs 6e30WnBoYHO NPOBOANTL CTaHO4APTHLIE BblYUCTIE-
HWA No onpefeneHHbIM obpasuam, YTobbl caaBaTb paboTy C yxKe NpaBUibHbIMU OTBETaMM.
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Mbl npenniaraeMm MCNosib3oBaTh HOBLIN METOANYECKUI NOAXO0L K COCTaBIIEHUIO 3a4aHNi
no MaTemaTtuke, KOTOpbI NpeofoneBaeT OObIYHYHO Pa306LLEHHOCTL BbINOMHEHNST OTAEMNbHbIX
MYHKTOB: HaXOXOEHWSI BEKTOPOB U UX ANVH, YPaBHEHUN MPAMbIX U NIIOCKOCTEN, BENTUYMH Yr-
nos, nnowagen n od6vemoB U T. N. CyLHOCTb 3TOr0 NOAXOAA 3aKIH4aeTca B TOM, YTO CTY-
AEHTbl OOSMKHbI MPOBEPUTL ANS KOHKPETHbIX AaHHbIX AOCTATOYHO rNybokMe U UMHTepecCHble
TeopeTuyeckme aktbl. Takasi NpoBepka aBTOMaTuyecku notpebyeT oOT pewlatowero 6es-
OLLUMBOYHOrO BbIMOSHEHNS LENOro KOMMIieKca CTaHaapTHLIX BbIYUCIIEHUN.

Mpeanaraembin nogxon 6bin YaCTUYHO peann3oBaH NpU COCTaBIEHNN NPaKTUYECKNX
N OONTOCPOYHbIX 3aaHui Ans cTyaeHToB KOMCOMOMbCKOro-Ha-AMype nonmTexHN4eCcKoro
nHcTUTyTa (HbiHE KHAITY), [JanbHEBOCTOYHOW rOCyAapCTBEHHOW akageMun nyten coob-
weHunsa (HoiHe OABIYIC), TexHonormyeckoro dakynsteta HOxHo-CaxannHckoro rocygap-
CTBEHHOIO MHCTUTYTa KOMMepuun (HolHe cdomnunana PITIY), KOxHo-CaxannmHCKoro MHCTK-
TyTa 9KOHOMUKHM, npaBa n uHgopmaTtukmn (KDOCUNI3MnK).

Haw onbIT cBMAEeTEeNbCTBYET O CYLLECTBEHHOM MOBbILEHUN Ka4eCTBa BblYUCIIEHUIN —
B abCOSOTHOM BOMbLIMHCTBE 3a4aHUN OHO NPOCTO LOSMKHO CTaTb CTOMPOLUEHTHbLIM; Takke
YCKOPSIETCH NPOLIeCC CaMOCTOATESNbHOIO BbISBEHUS Y UCNPaBeHNs OWMOOK, 1, KOHEYHO,
Nogo6HbIN CAMOKOHTPOSb MO LEHHOCTU 3HAYMTENbHO MPEBbIWAET KOHTPOSb, OCYLLEeCTB-
NSeMbIN N0 MaTpULE OTBETOB (NUCTY peLUEeHUN).

[Mepengem K paccCMOTPEHUIO TEXHONOMMYECKUX U METOAONOMMYECKMX acCneKkToB npea-
naraemoro noaxoja kK paspaboTtke 3agaHuUn No maTemMaTuke.

MpenBapuTenbHO KaXabl CTYAEHT nonyyaeT cBou, (OUKCUPOBAHHBIA Ha BpeMS U3y-
YeHUa ANCUMNANHBI, YNOPAO0YEHHbIN Habop pasnuyHbIX nonoxuTteneHbix Yncen (k, 1, m),
OrpaHWYEeHHbIX B CyMMe, Hanpumep, Aecsatbio. KonmyecTBO TakMx nepectaHoBOK (42) aB-
NseTcs AOCTaTOYHbIM Aaxe ANnd HebonbLINX CTyaeHYEeCKUX MOTOKOB.

KoHeuyHo, nges vHamemMagyanusauuun 3agaHui ¢ NnoMoLLbio napaMmeTpusaumm He HoBa
N He NPUHAANEXUT HaMm.

BBegeHue xe TpexnapameTpuyeckon CUCTEeMbl, Kak MokasbiBaeT Haw 30-neTHUn
ONbIT NpenoAaBaHNsa MaTeMaTUYeCKUX AUCLUMMIVH B By3ax, SIBMSETCA ONTUMarbHbIM, T. €.
AOCTaTOYHbIM N NPaKTU4ECKM HeobXogMMbIM YCrOBMEM AN TOro, YToObl NPy BHELLHEWN
NMOXOXECTU 3agaHui, OOBEKTUBHO MOMOraloLLEN «KOSIMEKTUBHOMY» CTYAEHTY, OTpa3uTb,
npu XenaHnum cocTaBuUTENd, BO3MOXHblE MOPSOKOBbIE, reOMeTpuyeckme, BbIMUCTIUTENb-
Hble U T. A. HI0@HCbl, NpUcyLLme npeanaraeMbiM 3agaHUsAM.

[nsa npumepa paccmoTpum pasgen «AHanuTuyeckas reomeTpus B NPOCTPaAHCTBEY» U
npuBegem nogobpaHHoe H MHAMBMAYaNbHOE KOMMMEKCHOe 3ajaHue, CMbICIIOM KOTOpPOro
SBMSETCH, NOBTOPUM, NpoBepKa CTyAeHTaMu Of151 KOHKPETHbIX MHAMBUOYaNbHbIX OAHHbIX
AOCTaTOYHO rMyBOKUX NN MHTEPECHbIX TeopeTUYeckux pakTos. BhllweykasaHHbIN nogxoa
ansa pasgena «Matpuubl n onpegenutenu» peanu3osaH B [4].

CHavana oueHMM JOCTaTOYHO CTaHA4apTHbIM Habop 3agaHuin No JaHHOMY pasgeny,
npegnaraemMblii B KOMMSEKCe 3a04HMKaM 1 B BUAE OTAENbHbIX MPUMEPOB CTyAEHTaM O4YHO-
ro otaeneHus.

[aHbl KoopanHaTbl BepLUNH nupamuabl A1 A, AzA 4. HanTu:
a) OnuHy pebpa AjA;;

6) ypaBHeHus nNpambIX A1A,, A1As;

B) YpaBHEHME NIOCKOCTU A1 ALAs;

r) yron mexay pebpamu AA,, AsA,;

4) nnowagb rpaHn A;ALAs;

e) yron mexay pebpom A;A 41 rpaHbto A;A>Asz;

X) 00bem nupamugpi;

3) cpenaTb YepTex.
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BepHo nu HanaeHbl Tpebyemble BENUYUHBLI U YPaBHEHUS, KaK OHU CBSI3aHbl MeXay
coboI 1 YTO BCE-TakM MOXHO YBUAETb MYCTb U HA UCKaXXEHHOM (OGBEKTUBHO) YepTexe —
BOMNpockl 6e3 oTBETa ANS peLuaroLLmX.
HakoHeu, npeactasum MHaMBuayanbHoOe KOMMMEKCHOE 3afaHune no pasgeny «AHa-
nMTUYecKas reomeTpusi B NPOCTPAHCTBEY.

[aHbl BeplwuHbl TeTpasgpa B OeKapTOBOW NpsAMoyronbHou cucteme koopauHat: A(K; k+1; m),
B(k +1; k;—m), C(k + 1+ m; k—1—m; m), D(x; y; 0).

1. Hawntm uucna x n y Tak, 4tobbl B ABYX napax — no BblOOpy peLlatroLlero — npoTMBONOMOXHbIE peb-
pa TeTpasgpa 6binu B3auMHO nepneHaukynsapHel. Toraa Tetpasgp ABCD 6yaeT aBnsTbCA OpTOLEHTpUYe-
CKUM TEeTpasgpom.

KoHTponb: nocne HaxoXAeHust KOOpAMHAT X U Y Toukn D ABa ocTaBLUMXCA MPOTMBOMOMOXHBIX pebpa
TaKke JOIMKHbI ObITb B3aMMHO NepneHaANKYNSapHbI.

OnpepeneHuve. TeTpasgp HasbiBaeTCs OPTOLEHTPUYECKUM, ECIIU €ro BbICOTbl (UM UX NPOAOIIKe-
HMS) NnepecekatoTCsl B OAHON TOYKeE.

2. Hantn ypaBHeHus BbicoT TeTpasgpa ABCD kak npsiMbiX B NPOCTPAHCTBE W NPOBEPUTb, YTO OHWU
OEenCTBUTENbHO NepeceKkalnTcs B OAHOM TOYKe.

3. lMpoBepuTb CBOMCTBO OPTOLIEHTPUYECKOro TeTpasgpa: CyMMbl KBagpaToOB MPOTUBOMOMOXHbIX
pebep paBHbI.

4. TpoBepnTb CBOMCTBO OPTOLIEHTPMUYECKOro TeTpalapa: npoussBefeHne KOCMHYCOB MPOTUBOMO-
NOXHbIX ABYrpaHHbIX YrIOB paBHbl N0 abCOMOTHOM BENNYUHE.

5. C nomoLubio CMeLLaHHOro npounssedeHns Hantn obbem V Tetpasgpa ABCD n nposepuTb paBeH-
CTBO, cnpaBeAnunBoe Ans NPOM3BONILHOrO TeTpasapa:

V= 25S;sina
3a
roe S; n S, — nnowwaau ndbix ABYX rpaHen, a — aAnvHa nx obero pedbpa, a — ABYXrpaHHbIA Yrorn Mexay HUMN.

6. lMpoBepuTb paBeHCTBO, cnpaBeanuMBoe Ansi NMPOU3BOMbLHOroO TeTpaaapa (Mpu COOTBETCTBYIO-

LLeM BbiOOpe 3Haka):

2478 449
hl h2 h3 h4
roe d;, d,, ds, d; — paccTosiHMA OT MPOM3BOMBHON BbIGPAHHOM TOYKW, Hanpumep, M(-k; —I; m), oo rpaHewn

TeTpasagpa, hy, hy, hs, hy— cooTBeTCTBYIOLME BBICOTHI (KaK ANMHBI OTPE3KOB) TeTpasgpa. [ns TOYKu BHYTPK
TeTpasgpa (B T. Y. Ha rpaHun) nepeg kaxabiM oTHoweHneM d; / h; BeibrpaeTcs 3Hak («+»).
7. CpenaTb PUCYHOK, YKa3aB BbICOTbl TETpaagpa 1 TOUKY UX NepeceyeHus.

Heobxoanmo ckasaTtb, 4To npeanoxeHHoe NK3, HECOMHEHHO, MOXET ObITb CyLLeCcT-
BEHHO M3MEHEHO M pacLIMpPEHO MO NPUYMHE MHOroobpasns MHTEePECHbIX B3aMMOCBS3aH-
HbIX CBOMCTB reoMeTpn4eCckmx o6 bEKTOB B MPOCTPAHCTBE, OTOMPAEMbIX KaXabIM COCTaBU-
Tenem B COOTBETCTBUMN C NNUYHbIMMU [5].

CbanaHcupoBaHHOCTb NOAOGHbLIX 3adaHWii, KOHEYHO, OOSMKHA B MepByl0 ovepenb
onpegenaTbca obpasoBaTeNnbHbIMU CTaHAAPTaMMN KaXA0ro HanpaBneHus, a Takke yTBep-
XOEHHbIMW B KaXXOOM BY3€ YPOBHSAMW TEOPETUYECKMX U NPaKTUYECKMX KOMMNETEeHUUN Mo
MaTeMaTuyeckum aucunnnuHam gns 6akanaespuaTta u Marmctpatypbl.

[ns coctaBneHns IK3 npegnoXeHHOro Tuna nonesHbiM ABASeTCS NPUBIEYeHne He-
KOTOPbIX TEXHOSOMMYECKNX MPUEMOB, OCHOBAHHbIX Ha uaee cosgaHusa Kypca «JlnHenHas
mMaTemaTtumkay [6, c. 206], koTopasi, HACKONIbKO HaM U3BECTHO, TakK U He Obina peannsoBaHa
B CKONb-HNOYAb 3HAYUTENBHON MEpe HU B CpeaHEN, HU B BbICLLEN LUKOSE.

[locTaTouHO TPaaMUMOHHBLIM SBNSIETCA 3CKM3HOE M30bpaxeHne o6bEKTOB Tpexmep-
HOro NPOCTPaAHCTBA B aHarnore nNpaBow CUCTEMbI KoopauHaT, Koraa ocb OX HanpasneHa no
AnaroHansam KneTok (k cebe BneBo), ocb Oy — BrnpaBo, ocb Oz — BBEpPX. EAMHNYHBIMK BEK-

- > >
TOopamu i, j,k y,EI,O6HO CyMTaTb COOTBETCTBYHOLLNM o6pa30M HanpaBlieHHble guaroHanm 1
CTOPOHbI €ANHNYHbIX KIeTOK.
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Takoe nnockoe n3obpaxeHne He NMO3BOMSET BNPAMYI HaxXoO4UTb HaTyparnbHble Be-
AVYUHBI OSIMH W YINOB, HO BMOSIHE MPUrOAHO — ANA rpadMyeckoro KOHTPOns napannesnb-
HOCTM BEKTOPOB M MPsSIMbIX, @ Takke ANa HEenosmHoro (cnaboro) rpamnyeckoro KOHTPONs
aHanNUTU4eCcKn onpenensembiX KOOpAWHAT TOYEK M NMPUHAANEXHOCTU TOYeK MPsIMbIM U
NMIOCKOCTHAM.

HenonHoTa KOHTpONS 3akno4aeTcs, Hanpumep, B TOM, YTO N3006paeHns1 pas3nnyHbIX
TOYEK Ha TakKOM MNIIOCKOM PUCYHKE MOryT coBnagaTtb, Hanpumep, M3obpaxeHuss Touek
A(-2; 1, -3)n A'(2; 4; 0).

3amMeTuM, 4YTO XenaHne NPUMEHUTb rpaduyecKnin KOHTPONb MNpeabsBnsieT NoBbl-
LWEeHHble TpeboBaHNA K COCTaBUTENIO 3afaHUIA B YacTU €ro ymMeHusi nogobpartb NCXOOHbIEe
AaHHble TakMMm obpa3om, YToObI pelLeHne Obino LenoYMCrieHHbIM AN NPOM3BOSbHOIO Ha-
6opa napametpos (K; |; m). YcnoBme LenoYMcneHHOCTN KOHEYHbIX UITM NPOMEXYTOYHbIX
pe3ynbTatoB 00YCrOBNEHO Ha AaHHbIA MOMEHT U CTEMNEHbI OBMaAEHUS BbINYCKHUKAMM
LLKON OENCTBUIA C OBbI4HLIMK OpoBsiMu.

Kctatn, B npuBeaeHHom Bbiwe VK3 no pasgeny «AHanutnyeckas reoMeTpusi» Koop-
ANHaTbl X 'y Toukn D — uenble!

MpounncTpupyemM ckasaHHOe npuMepamu.

Mpumep 1. JokasaTb, 4TO NpsiMble
X+k 'y _z-l u X _y+m_z-|
0 -m k -1 0 I

nepecekatotcs. Coenartb PUCYHOK.
OTBeT. Touka nepeceyeHms T (=k; —m; K + I).
Mpumep 2. Hantn Touky nepeceveHns NpsiMon

X-l y-m z-K
k-2 1-2m m-2k
n nnockoctn ABC, rae A(2k; 2I; 2m), B(-2l; —2m; —2k), C(2m; 2k; —2I).
OTBeT. Touka nepeceydenmns T(k —I; 1 — m; m — k) ssnaetca cepeamHon otpeska AB.

[na nnockux ¢uryp B NpOCTpPaHCTBE MOXHO MPeasiokuTb NPOBEpUTb crieayrolime
WHTEepeCHble CBOMCTBA.

Teopema Aunepa. Cymma KBagpaToB CTOPOH HecamorepeceKkarLlerocs YeTbipex-
yrofnibHMKa paBHa CyMMe KBaapaTOB AnaroHarnewn, CIOXeHHOW C yyYeTBepeHHbIM KBagpa-
TOM PacCTOSHUA MexXay cepeanHamMu gunaroHanen.

Teopema. B Tpaneuun cymma kBagpaToB AuMaroHanen paBHa CyMMme KBagpaToB He-
napannesibHbIX CTOPOH, CIOXEHHOMW C YABOEHHbIM Npon3BeaeHNeM OCHOBAHWUNA.

Bonpoc ondatb e K COCTaBUTENIO OTHOCUMTENBbHO Noabopa BePLUMH YeTbIPEXYrOSbHU-
Ka B MpOCTpaHCTBE, YTOObI OH BbIN NSIOCKUM UK Tpaneumen.

Ho n cTygeHTaM MOXHO NpeasnioxuTb co3gaThb (paccuvTtaTb) reomeTpuyeckune ury-
pbl, obnagatwowme onpefeneHHbiMu, rpaduyeckn nposepsieMbiMn cBovcTBamu. OauH
npuMmep 13 Hallen NPaKkTUKX B 3aKmoyeHne.

Mpumep 3. MNpu kakux 3HaveHusax a u B Toukn A(O; 6; 7), B(1; a; 4), C(2; 8; B), D(0; 2; 8) asnatTtca
BepLUMHamu Tpaneuun a) ACDB; 6) ACBD; B) ABCD.
CoenaTb pUCYHKW.
OtBeT:a)0, B €9;06)a=3;p=-1;B)a=9;B=2.
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Abstract. The article suggests a possible approach to improve the meaningfulness “ ‘ H H‘ | Hm
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of individual tasks in mathematics for students of economics and engineering dis-

ciplines. An author's version of individual multi-tasks for example the section "Ana-

lytic geometry in space".
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