Heanoecxuit Pocmucnae Hzopeeuu

CUCTEMBI KOMIIBIOTEPHOI MATEMATUKH
B HIKOJIE
(TIepBbIi OMbIT)

Texymmii aTan pa3BUTHS CUCTEMBI 00-
pa3oBaHUs XapakTepusyercd Bce Oojiee IMUpo-
KUM TPUMEHEHHEM HOBBIX 00pa30BaTeIbHBIX
TEXHOJIOTU, OCHOBAHHBIX Ha IIMPOKOM HC-
MOJIb30BAHUN COBPEMEHHBIX MPOTPaAaMMHBIX
CPENCTB, KOMITBIOTEPOB U KOMITBIOTEPHBIX Ce-
Teil. Hapsny ¢ coBeplIEeHCTBOBAaHUEM TpPaau-
UOHHBIX TEXHOJOTHH, MH(OPMAITMOHHO-KOM-
npioTepHble TexHomoruu (MKT) craHoBsTCS
BaXHEUILIEH COCTABJIIOLIEH poliecca JaIbHEH-
IIeTO TIOBBIIIICHHsT KauecTBa o0ydeHus. Heob-
XOJIUMOCTh pa3pabOTKU U BHEAPEHUS B IPO-
1iecc o0pazoBaHus MOJAOOHBIX TEXHOIOTHIA JTUK-
TyeTCs TOBCEMECTHBIM paclpocTpaHEHUEM
KOMIIBIOTEPOB, TPeOOBAHUSIMU TOBBIIICHUS
UH(OPMATUBHOCTU y4eOHBIX 3aHATHIA, BBEIE-
HUEM B y4eOHbIE TJTaHbl TAKUX JTUCIUTUIAH, KaK
uH(popMaTHKa, MPOTPAMMUPOBAHUE, OepaLlU-
OHHbBIE CHUCTEMBI U MPOY.

Bce »TM TpeOGOBaHUS YYUTHIBAIOT, UTO
Oymymias npodecCHOHAIbHAS JEeITeIbHOCTh
MOJIOIeKU OYIET OCYIIECTBIISIThCS B YCITOBHSIX
IIUPOKOTO HCIOIb30BAHUSI KOMITBIOTEPHOM
TeXHUKH, PaCIIUPSIONICHCS MaTUTPhl Mpo-
IPaMMHBIX U amIapaTypHbIX CPEICTB.
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monogeeu bygedi ocyusechibagiiiics b ycnobusx
wupokote ucnonizobaras womniwiiepiod

Cpenu nporpaMMHBIX CPEICTB, KOTOpBIE
MOJIYYWIIM B TOCJIENHEEe BpeMd LIMPOKOE pac-
HpoCTpaHeHne B 00pa3oBaTENbHBIX Yydpexne-
HUSX, CJIEAyeT OTMETUTh CHUCTEMBI KOMITbIOTEP-
Hoil matemaTtuku (CKM). [Ipumenenuto CKM
B By3ax HET ainbTepHaTuBHl [1]. DTO OTMEua-
etcd B pemienun Hayuno-Meronguueckoro Co-
Bera 1o Matemaruke ot 19.06.04 r. Bomnpoc
ke 00 ucnonp3oBanur CKM B mkomax ocra-
eTcsl AUCKYCCHOHHBIM.

B To e Bpems HEOOXOIUMOCTh BBEjle-
Hng CKM B mponecc MKOIbHOro obpa3osa-
HUS ONpeNessieTcsl CIASAYIUMU (PaKTOpamMu:

— BBICOKOH MHTEHCHUBHOCTBIO yueOHOro
npolrecca;

— TpeOOBaHUSIMH MOBBILIEHHST HH(OpMa-
TUBHOCTH 3aHATHI;

— CTPEMJIEHUSIMH HCKJIFOUUTD PyTHHHBIE
oreparuy;

— OTCYTCTBHMEM BPEMEHH Ha pa3paboTKy
yJallUMHCS CIIOXHBIX IPOrpaMM;

— TpeOOBaHMIMH BapHAaTHBHOCTH pellla-
€MbIX THIIOBBIX 3aJay;

— MPOCTOTOM CO3/1aHMs WUTIOCTpALU Ha
6aze CKM;

— MPOCTOTOM CHMBOJIBHOTO, YHUCIIEHHO-
ro 1 rpauuecKoro peleHus 3agayd U UX aHu-
MaruH.

[Ipu perienny NpUKIIaIHBIX 3a1a4 B 00-
JIACTH TEXHUYECKUX HayK, 3KOHOMHKH, COLILO-
JIOTMM, MEIMLMHBI U IpoY., CHelHaTUCTaMU
BCET0 MHpa LIMPOKO UCIOJIB3YIOTCS IIPOIPaMM-
HbBIE CHCTEMBI KOMIIBIOTEPHOM MaTeMaTHKHU
(CKM) ynuepcanpHoro tuna (MathLAB,
Mathematica, MathCAD, Maple u ap.). 3Ha-
HUE 3THUX CHCTEM CYIIECTBEHHO objerdaer
[OJTy4eHHe KOHEYHOTO pe3yiipTaTa, ero rpadu-
4yecKoe MpeicTaBlIeHue, 0hopMIIeHNe TTOSCHU-
TEJIBHBIX 3allUCOK, OTYETOB, CTATeH, U MpOoY.

ITonp3oBaremo CKM mnpenocrasngercs
OOIIUPHBIA HAOOp CpencTB, OOJIErv4aroniux
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pelleHne pasnuHbIX 3agad. Kax
IIPaBWIO, JUIA PELICHUS CBOEH 3a/1a-
Y1 MOJIb30BaTENlb MOXET BHIOpaTh
CBOH IIyTb U3 MHOXECTBA IpPEAyC-
MoTperHbix B CKM mopxonos, 1160
peanu3oBaTh COOCTBEHHBINA aJiro-
putM. IlosTOMy HcCHOJIB30BaHUE
CKM - He MexaHWYecKoe IpHMe-
HEHUE CTaHJAPTHOIO CPEACTBA U 3a-
paHee 3aroTOBJICHHBIX IIA0JIOHOB, a
TBOPYECKUU IPOLIECC, TO3BOJISIOIINN
BBIICJIUTh JOMUHUPYIOLLUE 3JIEMEH-
ThI 33144 U MCKJIIOUUTh HEITPOAYK-
TUBHbIE ITOTEPU BpeMeHH. [laxe npu
paspabotke ¢ momoripto CKM KoH-
KPETHOIO aJIrOpUTMa, IpeJHa3Ha-

JaBaTejieldl W CTYJIEHTOB BY30B;
Kpyr TOJIb30BaTeNiell BTUX CHC-
TEM TIOCTOSIHHO W 3aMETHO pac-
HIAPSIETCSI.

Cuctembt MathCAD Pro
MpeyIaratoT MOJIb30BaTEN0 IIHU-
poKUii HaGOp «ITaGIIOHOB» TS
pelieHUsd MaTeMaTUYeCKHuX 3a-
Ja4, BU3yaJTU3allud Pe3y/IbTaToB
C TIOMOIIIbI0 TPahUKOB B AEKap-
TOBBIX, MOJIIPHBIX KOOPAUHATAX,
TPEXMEPHBIX TPa(UKOB pa3Iny-
HBIX THUITOB. DTH «IIa0JIOHBD» UC-
KJIIOYAIT HEOOXOAUMOCTh IPO-
IPaMMHPOBAHUS PYTHHHBIX Mate-
MaTUYECKUX OIeparuii, O3BOJIsis

YEHHOTOo A1 PelleHus 3a1ad ompe-
JEJIEHHOTO KJlacca, OOJIBbLIYI0 4acTh
MpoLesyp NpOrpaMMHUpOBATh HE HYXXHO BBUJY
HaJIM4Msg MHOXECTBA BCTPOECHHBIX (PYHKLUH U
orepaTopoB. B Hx cocTaB BXOAMT MHOXECTBO
(pyHKLMI pa3mIYHOTO pofa: TPUTOHOMETpUYeC-
KHUX, PeIIeHUs] CUCTEM JIMHEHHBIX U HeJTMHe-
HBIX aireOpanvecKux ypaBHEHUH, BbIBOJA pe-
3ynbTaToB Ha 2D- u 3D-rpagmku u MHOrue
Ipyrue, B TOM 4Hcjle — BEKTOPHBIX M MaTpHy-
HBIX (PYHKUMH, (PYHKUMN U1 MHTErpUpOBa-
Hud audepeHInanbHbIX YpaBHEHUM U CHC-
TEM U Mpod.

KoHeuHo, Bech apceHal CpeAcTB COBpe-
MeHHbIX CKM npuMeHHTeNnbHO K IIKOJIe J0J1-
XeH ObITh CHJIBHO PeNyLHPOBaH U HCIOJB30-
BaH JI03MPOBAaHO U PALMOHAIBHO.

B HekoTOphIX cHenuanu3upoBaHHBIX
cpenHMX y4eOHbIX 3aBeneHux uzydeHne CKM
BKJIIOYEHO B y4eOHBIH IUIaH CTapIIMX KJlac-
coB. K TakuMm yueOHBIM 3aBeIEHHSIM OTHOCHUT-
csl, HarpuMep (PU3MKO-MaTeMaTHUYEeCKHU JH-
neit Ne 239 r. Cankr-IlerepOypra.

Mo npockbe pykoBonctsa uuest Ne 239,
aBTOpP B TeUEHHE HECKOJIbKUX MOCIETHUX JIET
MIPOBOAMJI 3aHATHS IO OCHOBaM IPaKTHUYECKO-
ro npumenenuss CKM MathCAD Pro [2].
Bribop MathCAD Pro onpenensics BKitoue-
HueMm »Toii CKM B y4eOHBIN MIaH JIuIes.
Kpowme Ttoro, cucremsr MathCAD Pro (mpo-
theccuonanbubie, HanbOIEe MONHbIE BEPCHUH,
nociyesindad u3 kotopsix — MathCAD 12) ume-
10T HauboJlee IMPOKOE PaclpoCTpaHEeHUe cpe-
I HayYHO-TEeXHUYECKUX PaOOTHUKOB, IPETO-

rabop «wwabaokobn...

TOJTb30BaTeNo0 (hOPMUPOBATH Tpe-
OyeMbIil a7 ITOPUTM pEILeHHUs CBO-
ell 3ajayM M3 3apaHee 3aroTOBJIEHHBIX (ppar-
MEHTOB.

Yuenuku 8-11 xmnaccos auued Ne 239
OKa3aIMCh BIIOJIHE XOPOIIO MOATOTOBJIEHHBI-
MU K u3ydeHuo ocHoB MathCAD Pro. 3ang-
THS IPOBOAMJIMCH B JIByX OCHOBHBIX (pOpMax:
peryasipHble ypoku (MH(pOpMaTHKa) U B pam-
Kax (pakynapTaTBa. B mepBoM ciydae KOH-
TUHTEHT CJylaTeNeil COCTaBsIN YYSHUKH
OIIpENEIEHHOIO Kjlacca, YTO MO3BOJIIO Hau-
OoJiee OPraHUYHO YUUTHIBATH YPOBEHD UX MOA-
TOTOBKH, YPOBEHb 3HAHUN U yMeHUN. DaKyIb-
TaTUBHYIO TPYIIy COCTaBISJIM YYEHUKH pas-
HBIX KJIacCOB, OT 8 1o 11, umMerorue pas3nuy-
HBII Oarax 3HaHWH, YMEHWH W HaBBIKOB. DTO
HECKOJIBKO 3aTPYAHSAJIO TPOBEAECHUE 3aHATHUI
[0 eAWHOU Teme, jenas HeoOXOOMMBIM pac-
CMaTpHUBaTh pa3IMYHbIe KJI1acChl MaTeMaTuyec-
KHUX 337124 Ha KaXIOM 3aHATHH, a UHOTIA — U
MPOBOANTH (PAKTHYECKH WHIUBHIyaJbHbIE 3a-
HATHA C TPeICTaBUTENSIMHM KaXIOro Kjacca.
OTMeueHHas HEOTHOPOTHOCTh cOcTaBa (haKylib-
TaTUBHOM I'PYMIbI CHUXajla UHTEHCUBHOCTD U
UH(OPMATUBHOCTH 3aHSITHIA, TOCKOJIBKY 00pa-
IIeHHe K MpPEeACTaBUTENSIM CTapIlero Kjacca
(oObsicHeHWe 3amaHMii, TEXHOJIOIUU pelIeHHs
3a/a4y U MpOoY.) BbI3bIBAIA BBIHYXJIEHHYIO TIay3y
B OCBOEGHMM Marepualla YUeHMKaMHu MJIaflinx
KJ1accoB B (haky/IbTaTUBHOM Tpymiie. OnHaKko 3T
HeOOIbIINe 3aTpyITHEHHUs He CIMIIKOM CHJIBHO
CKa3bIBAJIMCh HAa TOM MHTEpece, C KOTOPBIM yue-
HUKHU BCTpEYaIu MOAOOHbBIE 3aHSITHSI.

HNPEIMETHOE OBYYEHHUE
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[Iporpamma 3ansaTUll hOpPMHUPOBAIACH
BOKPYI' OCHOBHBIX OCOOEHHOCTEH nHTepdeiica
MathCAD Pro, ¢opmara npeacraBieHus J1aH-
HBIX, TEXHOJIOTMU BbI30BA M HCIOJb30BaHUS
Pa3UYHBIX ONEpPaTOPOB, MOCTPOEHUS LIUKIH-
YeCKHX MpoLenyp, CUMBOJIBHBIX IpeoOpa3oBa-
HUH, MOJTy4eHUs] YUCIOBOTO U rpapuyeckoro
pelieHrs 3a7ady COOTBETCTBYIOLLEIO YpPOBHA.
BornpIioe BHUMaHue yIEISAI0Ch TEXHOTOTUH HC-
MOJIb30BaHM4 KoM nony4eHHsix B MathCAD
Pro pesynapraroB mig ¢hopMUpOBaHHS MOSCHU-
TeJIbHBIX 3alMCOK, OTYETOB, pedepaToB B
Word. IloBsiiennio nHPOPMATUBHOCTH 3aHSI-
THIA B CHJIBHOU Mepe CIIOCOOCTBYIOT HOBbIE BO3-
MoxHocTH nocneguux sepcuii MathCAD (na-
yyHad ¢ 11-0if), B KOTOPBIX MOSBUJIOCH MHO-
’KECTBO OPraHOB YIPaBIE€HUS BBIUNCITUTEIbHBIM
nporeccoM (cimaiiepbl, KHOMKHU, YeK-OOKCHI,
CIIMCKHU U TIPOY.)

[Mpumeps! U 331241 BHIOUPATUCH U3 pa3-
IeJI0B MaTeMaTHKH, MaKCUMaIbHO TIPUOIIHKEH-
HBIX K IIKOJIBHON MpOrpamme, Halpumep,

— W3yYeHHUe W BU3yalIM3allls TPUIOHO-
METPUYECKHNX M anreOpanyecKux (QyHKLWH;

— aHaJU3 BIMSHUS NapamMeTpoB (hyHK-
U Ha UX BUIL,

— [MOCTPOEHHE KacaTeIbHbIX U HOpMaJIel;

— OmnpejerieHHe pPacCTOSHUN Ha IIoC-
KOCTH, MTOCTPOEHUE MEPIEHINKY/ISIPOB U3 3a-
JaHHOM TOYKM Ha MPIMYIO;

— MOCTpOoeHHe TrpauKOB KPUBBIX BTO-
pOro TMopsiiKa, HECIOXHBIX IMOBEPXHOCTEH
(chepoun, BILTUTICOUT], KOHYC), B TOM YHUCIIE —
MyTeM BpallIeHUs TUIOCKUX KPHUBBIX;

— mpeobpa3oBaHusl anreOpandecKkux U
TPUTOHOMETPUYECKUX BBIPAXKEHUN;

— HaxoXJIeHUE KOpHEH ypaBHEHMIA;

— (hopMHpOBaHNE MAaCCUBOB JaHHBIX, UX
npeaBapHuTesbHOe peobpazoBaHue (COPTHPOB-
Ka, BblJIeJIeHne YacTell, OObeqMHEHne OTHelb-
HBIX MacCHBOB B €IMHBIII MaccuB);

— BBIYMCIIEHNE TTPOU3BOAHBIX, HHTETpa-
JIOB, IIPEJETIOB;

— pellIeHue CUCTEeM JIMHEHHBIX U HeJH-
HEUHBIX YPaBHEHUU U IIPOY.

[IpuBeny HECKONBKO MPUMEPOB.

Ha pucynke 1 npusenen pparment med-
paitna ¢ TMIIOBOM CTPYKTYpOH, NpeqHa3HaYeH-
HOH 719 U3y4eHHUs TPUTOHOMETPUYECKUX (pyH-
KIIMH, pOSM U 3HaYeHus ux napameTpos. Ilpu-
Mep Kacaercd CHHYCOWIaTbHOW (hyHKLMH, Ia-
pamMeTpbl KOTOpO# (amruuTyna A, repuon Ko-
neGanmii T, haza 0) 3amarorcs ABUXKaMH Tpex
cnaiinepos. Pucynok 1 nzobpaxaer aHam3upy-
emyio ¢yukmmio npu A = 5, T = 10, u
0 = 0.314. MeHnss noNOXEHUE ABUKKOB, yda-
IUIACS «IIPOMTPBIBACT» HECKOJIBKO MOjIeNei
CHHYCOMIANBHBIX 3aBUCUMOCTEH, OBICTPO MpO-
HUKasd B CYIIHOCTb BIMIHHUS KaXIOro M3 ma-
pameTpoB Ha pe3ynbraT. Craiiepsl mnpensa-
PUTEIBHO HACTpAMBAIOTCS Ha 3aJlaHHbIE ua-
Ma30HBI I3MEHEHUS! TapaMeTpoB U TpedyeMoe
YHCII0 AUCKPETHBIX 3HAYEHUU.

[MomoOHbIe MOnETu MOTYT OBITH CKOJIb
YIOIHO YCJIOXKHEHBI, HApUMep, MyTeM BbhIOO-
pa Gosee CIIOXHBIX (PYHKIUN U OJHOBPEMEH-
HOTO M300paXeHus HeCKOIbKUX (PyHKIHUI Ha
OIHOM rpacuke.
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Pucynok 1.
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Pucynok 2.

Ha pucyHke 2 momoOHBII TOAXOA WC-
[0JIb30BaH VISl IIOCTPOEHUS KacaTeJbHbIX U
HOpMasiel K (pyHKIMHM y(x) B TOUKax, BBIOMpa-
eMbIX C MOMOLIBI0 claiiiepa. B manHOM ciy-
Jyae B KayecTBe (DyHKIIMM BhIOpaHA CHHYCOH-
JaipHas (PyHKIMS (Ha pUCYHKe 2 (DyHKITUS BbI-
IeJIeHa 3aIMBKOM M paMKoii), aMIUIUTy#a KO-
TOpol M3MeHsdercd 1o 3kcrnoHeHTe. C moMo-
IIBI0 CUMBOJIBHOTO OIlepaTopa HaXOOUTCS MPo-
U3BOJIHAY (PYHKIMU (Ha pHCYHKe 2 0003Haye-
Ha d(x)), KOTOpas UCIOIb3yeTCs B BBIPaKEHH-
IX U1 KacaTesIbHOH f(s) u HopMmanu n(s) B
TOYKE C KOOpAMHaTtaMu [m, f(m)]. 3HaueHue
m BbIOMpaeTcsd craiiepoM. ApryMeHT Kaca-
TEJIPHON W HOPMAIN OTPaHMYEH IUara3OHOM
(m = 1) n mengercs ¢ warom 0.1. Ha pucyH-
Ke 2 3auKCUPOBAHO IOJIOXKEHHE KacarTellb-
HOW ¥ HOPMAIM B TOYKE (DYHKLMH C KOOPIH-
Hartamu (4.5, 0.211). U3MeHeHne MOIOXEHUS
IBUXKa claiiiepa m CONPOBOXIAETCS Iepe-
XOIOM OPTOTOHAJIBHBIX MPSIMBIX B BBIOPAHHYIO
TOYKy. B maHHOM npumepe Takxe MpeaycMoT-
PEH craiinep, ¢ MOMOILBI0 KOTOPOTro 3a1aeTcs
napameTp A 3aTyxaHusl aMILUTHTYHBI.

Pemenue crcteM JTHHEHHBIX anreOpan-
yeckux ypaBHeHwit B cpege MathCAD Pro na
3aHITUSX CONPOBOXIATIOCH IOMCKOM rpacdu-
YEeCKHX pelleHHi, B [IpoLiecce KOTOPOro CTpo-

WINACh TpahuKU JIMHUNA U ONpeNeNsInch Ko-
OpZAMHATHI TOUYKH MX HepecedeHus. OmpIT mo-
Ka3bIBAET, HACKOJIBKO IOJIE3HBIM SBJISIETCA I10-
IOoOHas BU3yaIM3alus JUisl MPOHUKHOBEHUS B
CYIIHOCTb PelIaeMoil 3a1ayuul, MOBBIILIEHUS UH-
thopmaTuBHOCTH 3aHATHI. DTOT XKe MOAXOI,
OCHOBaHHBII Ha BU3yaJIM3allUM peIIeHus, TPH-
MEHSJICS U IJI CUCTEM HEIMHEWHBIX ypaBHe-
Huil. B xauecTBe npumepa, Ha pucyHke 3 pac-
CMaTpHUBaeTCs MMPOCTas 3aava, CBI3aHHas C pe-
LIEHUEM CUCTEMBI HEJIMHEHHBIX ypaBHEHU. B
Hel WIIyTCs KOOPAMHATHI TOYEK NepecedeHns
napabosel U NpsAMol JinHNK. BHauvane pere-
HHE UILETCS TPAIULUOHHBIM CIIOCOO0M, ITyTeM
MOACTAHOBKH U MOTy4eHUs] KOpHEH ypaBHEHHUS
BTOpO# creneny (m.1m. 1-4) na pucynke 3. Ilpu
MOJCTaHOBKE U HaXOXAEHUU KOPHEH HCIOb-
3yl0TCd CHUMBOJIbHBIE OIEparopsl (MO3ULUU 2
u 3). B HuxHell yactu parmenra (cM. pucy-
HOK 3) NpUBEIEeHO pelleHre TOH Xe 3agayll ¢
UCIIOIb30BAaHUEM TaK Ha3bIBAEMOTO BBIYMCIIH-
tenpHOTO O6710Ka MathCAD, rpanuiisl KOTOpo-
o BBIIEJSIOTCA KII04eBbIMU crioBamMu Given U
Find. DT 610KkM MO3BOJSIOT pemiaTh IUPO-
KUH CHeKTp 3aJady ONTHUMU3ALMM, pelleHus
yYpaBHEHUI U HEpaBEeHCTB.

Ananu3 3aj1a4, MOJOOHBIX PACCMOTpPEH-
HOI BBIIIIE, [IOJIE3HO COMPOBOXIATh rpacudec-

NPEIMETHOE OFYYEHHUE
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Pucynok 3.

KUM pellieHUueM, KOTOpPOe IMO3BOJIIeT HarIsI-
HO OIIEHUTD YUCIIO U 00JIaCTh UCKOMBIX pellie-
HUU, a B psie ciaydaeB — 3alaTh HadyaIbHOE
npuOIUXKEeHHe JIII UTePaTUBHOTO Ipoilecca
pelieHus.

I'pacpuyeckoe pereHre paccCMOTPEHHOIM
3ajlauM MpUBEIeHO Ha pucyHke 4. B BbIOpaH-
HOM JIMaria3oHe U3MEHEHHs apryMeHTOB CTPO-
arcs rpaduku (PyHKIMIM U OLIEHUBAIOTCS TOY-
KU ux nepeceueHus. OlieHKa 3HaYEHU KOOp-
IUHAT TOYEK IMepecedeHusl yIpoIaercs ¢ npu-
MEHEHHEeM TaK Ha3bIBAeMOU «TPacCUPOBKU»
rpagukoB B cpere MathCAD, koropas ocy-
IIECTBIsETCs BRI30BOM OKHa X-Y Trace (mo3u-
uusa Format/Graph/Trace THaBHOTO MEHIO
MathCAD) ¢ nocienyommuM MeT9KOM MbIII-
KM 10 BhIOpaHHOM Touke rpaduka. Ha pucyn-
ke 4 3auKcUpOBaHbl MPUMEPHbIE 3HAYCHUS
KOOpJIMHAT JIEBOM TOYKH TepecedeHus .

Yuenuku crapmux (10 u 11) xmaccos B
MPOIIECCe 3aHSATHI JOCTATOYHO OBICTPO OCBO-
WIA HaYaJIbHbIC TIOHSATHUS JIMHEWHOW anreOpsl
(BexTOp, MaTpulla), HAYYUITUCh BBOJIUThH BEK-
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TOPBI M MaTPUILBI U UCIOIB30BATh UX IS IO-
CTpPOEHMs TpapuKoB, BBIYMCIEHUN CpEIHUX,
MaKCUMaJIbHBIX U MHHMMAIBHBIX 3HAYEHMIA,
CYMM U TIPOM3BEIECHUI.

Bonpbmoit uHTepec yyamuxcsi 0ObIMHO
BBI3BIBAET IMOCTpoeHue W aHanu3 3D-rpacu-
koB. Cpena MathCAD wumeer mumpokuil Ha-
6op cpenctB s moctpoenus: 3D-rpadukos
Pa3IMYHOIO THUIIA — IOBEPXHOCTEM, JIMHUM
YPOBHSI, TPOCTPAHCTBEHHBIX KPUBBIX U IMPOY.
Ha pucynke 5 B KauecTBe IpHMepa paccMoT-
peHa 3ajiaya MoCTPOEeHUs TOBEPXHOCTH MyTeM
BpAalLEHNs INIOCKOM KPUBOM OTHOCUTEIBHO OCU
opaunar. Ilpouecc ImOCTpOEHUS OCHOBAaH Ha
thopMHpOBaHNM IByMEPHBIX MacCHUBOB JaHHBIX
(Matpunl X u Y) U conpoBoXIaeTcs KpaTKUMU
KOMMEHTapHUSIMH (CM. PUCYHOK 5).

ABTop umeer Oosnee 4yeMm 30-jeTHUI
ombIT pabOThl B BYy3e, LIMPOKO HCIIONb3YeT
CKM npu mpoBeeHuu pa3iiuyHbIX Y4eOHbBIX
3aHATUH (JIEKUMOHHBIX, MPAaKTUYeCKHX, Oa-
KaJIaBpCKUX, MaruCTepCKUX U AUIIOMHBIX pa-
00T, HayYHO-UCCIENOBATEIbCKUX pabdoT CTy-
JICHTOB) W IaBHO M MPOYHO yOemMII-
cs B 9(pheKTUBHOCTH MPaKTHYECKO-
ro BHeapenuss CKM B yueOHbIii mpo-
LEeCC BY3a.
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Cop 21

YcneBaeMocTh CTygeHTa B
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CUIIbHOM CTENEHHU 3aBUCHUT OT TOrO,

I Timck Dasa Posds

BiiageeT oH Kakoi-muoo CKM winu
HeT. Iyig TOro, 4ToOBI CTYIEHTHI

Clpes

PucyHok 4.

MOIVIM, HauWHad C MEepBOro Kypca,
JIO3UPOBAHO, HO 3(PPEKTUBHO HC-
nosp30BaTh CKM, HIKOJIBHUKY CTap-
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Cucmemovl KOMNLIOMEPHOU MAMEMAMUKU 6 WKOJle (nepeblil Onbiim)

IIUX KJIACCOB JOJIKHBI UMETh HayalabHbIE CBE-
nennsa 06 oguoil m3 CKM. O3HakoMJIeHHE C
HAYaIbHBIMH DIIEMEHTaMH TIPAKTHYECKOTO FIC-
MOJTb30BAHUS ITUX TPOTPAMM CITYXHUT LIETSIM
MPEABAPUTEIPHON MOATOTOBKH BBITYCKHUKOB
IIKOJIBI K 3Tanmy BY30BCKOTO 0Opa3oBaHMS.
Takas npesBapUTENTbHAI MOJTOTOBKA PE3KO 00-

Jluteparypa
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PucyHnok 5.

JIETYUT aJanTalui0 MOJIOAOIO 4ejloBeKa K yc-
JIOBUSIM BY30BCKOTO repuona oOydenus. Kpo-
Me Ttoro, BHenpenne CKM B y4eGHbIH Tpo-
[[ECC CYIIECTBEHHO TIOBBIIIAET UH(OPMATUB-
HOCTh IIKOJIBHBIX 3aHATHH M OCBOOOXIAeT
YUYEHUKOB OT HENPOU3BOAUTENIBHBIX 3aTpar
BPEMEHU Ha BBINIOJIHEHHE PYTUHHBIX OIEpaLyi.
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