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NCNOJIb3OBAHUE KOMIMbIOTEPHbIX MATEMATUYECKUX
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Asmopamu po3pobreno yuka pobim 1ab6opamopro20 npaKmuxymy 3 oucyuniinu « Monexyaspna gizuxka» 3
suKopucmanusam mamemamuuno2o dodamxa MathCAD. Ipagiune sioobpadicenns 3anexcHocmel 0036075€
HAOUHO NPOOEMOHCMpPY6amu GiON0GIOHIcMb meopii ma excnepumenmy i 6 MOU Jice YaAC SUKOPUCTAHHI
Komn'tomepa 0036015€  3a0wadumu  Yac 3 MuM, w06 GUKOPUCIOBYSAMU U020 O MOOENI08ANHS
00CaI0ACYBAHOI cUCmeMU 8 YMOBAX, HePeaniz08aHux Ha eKCRepUMeHmanbtit yCmanosyi.

Authors is designed cycle of the functioning the laboratory practical work on discipline «Molecular
physics» with use of MathCAD. The Graphic image of the dependencies allows graphically to demonstrate
theories and experiment correspondence, and, in ditto time use the computer allows to spare time, to use it for
modeling of the under investigation system in condition, impossible on experimental installation.

CrpemutenbHoe pa3BUTHE WH(OOPMAIMOHHBIX TEXHOJOTHH, CO3MaeT MPEANOCHUTKH s
pa3pabOTKHM HOBBIX CIIOCOOOB M METOIOB OOYyUYEHMS, OCHOBAHHBIX Ha HCIIOJb30BaHUM
KOMITBIOTEPHBIX TEXHOJIOTUH U BHEAPEHHS MX B yYEOHBIN MpoIlecC, KaKk B BBICIIMX, TAK U CPEAHUX
yueOHbIX 3aBeficHUsIX. OCOOCHHO Ba)XKHO HCIIOJIBb30BAaHHUE HOBBIX KOMITBIOTEPHBIX TEXHOJIOTHI B
00YYCHUH CIIEIMATIICTOB TEXHIUUECKOTO H (PU3NKO-TEXHUYECKOTrO HANPaBICHUH.

[Ipu BEIMONHEHWHU JTAOOPATOPHBIX paboT Mo (PU3MKE KOMIBIOTEP MOXKET OBITh MCIIONB30BaH
pasnu4yHbIM 00pa3oM: B KauecTBE CpeiCTBa 0OpabOTKM pe3ylbTaToB M3MEPEHUH (T.e. PyTHHHOH
paboThl), Kak YCTPOMCTBO, TIO3BOJISIONIEE AaBTOMATHU3UPOBATH HEMOCPEICTBEHHO MPOIIECC
W3MepeHni (M3MEpPHUTEIbHBIA KOMIUIEKC) U ISl MOACTHPOBaHUS (PH3MUECKUX MPOIECCOB U SBICHUI
(BUpPTyanbHBINA IKCIIEPUMEHT).

B nmocnenHee BpeMs TONYYMIM —PACIpOCTpaHEHHE TaK Ha3blBaeMble BUPTYyaJbHBIC
nu3Meputenbabie Tpudops [1]. [lupokoe pacnpocTpaHeHHe B HAYYHBIX HCCIICAOBAHUIX MONYYHIIa
cUCTeMa BUPTyalbHBIX MprOopoB B cpeae LabVIEW. YnpoieHHbIH BapHaHT MOJ00HON CUCTEMBI B
MocJeHee BpeMsl BHEAPSIETCS B IIKOJIBHBIX M BY30BCKHX y4eOHBIX Jiabopatopusx Poccum [2] Ha
OCHOBe KoMIutekTa nudpoBoii madoparopun «Apxumen» [3]. Pazymeercs, BUpTyanbHbie MPUOOPHI
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HE3aMEHUMBI B COBPEMEHHBIX HAYYHBIX MCCIIEIOBAHUSIX W TPOMBIIUICHHBIX M3MepeHusx. OmHaxo,
WCTIOJIb30BAHME TAKMX KOMIBIOTEPHBIX MPUJIOKEHHH HE (QopMUpyeT y OyaylmHX TEXHUYECKHUX
pabOTHUKOB H MEAaroroB-QU3NKOB HAaBBIKOB pabOTBl € HATYPHBIM OKCIEPUMEHTAILHBIM
obopymoBaHreM (HarpuMep: BBIXOJ MpHOOpa M3 CTPOs, OTCYTCTBUE IIEKTPUYECKOTO KOHTAKTa M
Ip.), YTO JeNaeT CIENUalliCTa HECIOCOOHBIM MPOBOAUTH W3MEPEHHsSI B YCIOBHSIX OTCYTCTBHS
CONPSDKEHHOW C KOMIBIOTEPOM TEXHUKH, W KaK CJIEICTBHE CaMOCTOSTENBFHO IIJIaHWPOBATh
9KCTIIEPUMEHT.

C [npyrodi CTOpPOHBI TONYYHIIM pPACIPOCTPaHEHHE TaK Has3blBaeMble «BHPTYaJIbHBIC
nabopatopHbie paboThl». B 3THX paboTax IUiMHA BUPTYaIbHBIX OpPYCKOB Ha JKpaHE H3MEpSIeTCs
BUPTYaJIbHBIMH JInHEeHKaMu. Takue paboThl TO3BOJSIOT PACHIMPHTH U YIITYOUTh BO3MOXKHOCTHU JUTSI
BOCIIPUATUS HM3y4aeMoro Marepuaiga. OnHako mpoiecc oO0ydeHus (U3MKE JODKEH ObITh
OPHCHTHPOBAH HE TOJILKO Ha MONyYeHHE CYMMbI 3HaHWH, HO M Ha pa3BUTHE YMEHUH MpHOOpeTaTh
9TH 3HaHUS, TIOCKOJIBKY M0 OKOHYaHUH OOy4YEeHHUs B CpeTHEH W TeM Ooliee B BBICIIECH IIKOJIE JIF00ast
CyMMa 3HaHMH He Oyler BIOJIHE COOTBETCTBOBATh TEXHWYECKUM YCIOBHSM H COIHAIbHBIM
MOTPEOHOCTSIM 0€3 HAINYMSI MPAKTHUECKUX HABBIKOB. [4]

[MosTOoMy, Haumbosee ONTUMANBHBIMH IYTSIMH HCIIONB30BAaHUS KOMIBIOTEpA NMPH OOYyUEHHH
¢uznke B 1abopatopusix (HU3NYECKOr0 MPAKTUKyMa SBISIOTCS: 0OpaboTKa SKCHEpHMEHTAIBHBIX
JAHHBIX U KOMITBIOTEPHOE MOJICIIMPOBAHHE.

Ha o6a3e yueOHO#i mabGopatopum «MojeKyaspHas ¢usnka» kadeapsl oOmelH GU3NKK
paspabotanbl 1abopatopHbie paboThl «TermmonpoBoAHOCTh ra30B» U « T enIoéMKOCTh TBEPIBIX TEI»
C MCIIONB30BaHUEM KOMITBIOTEpa JUIsi 00paOOTKH SKCIIEPUMEHTAIbHBIX JaHHBIX U MATEMAaTHYECKOTO
MOJICTTUPOBaHNUs (DU3NYECKHX SIBICHWUH, C LENbI0 3aKpelyIeHUusT MONY4YEeHHBIX, B IpoIecce
BBITIOJTHEHUSI JTA00PATOPHOW PabOTHI, 3HAHUH.

B xavectBe 0a30BOro MaTEMaTH4ECKOT'O TPHIIOKEHHS IS TMPOBEACHUS HCCICAOBAHUI
npeanaraercss  ucrnonb3oBath naker MathCAD, mockoinbky OH — oOnajaer  IIMPOKUMH
BO3MOKHOCTSIMH JIJISI TIPOBENICHHS BBIYHCICHUH, B TOM 4Hcie 00paboTke MacCHBOB JaHHBIX, YTO
HEOOXOJIMMO JUTSI POBEICHHS CTATHCTUYECKOrO aHaliM3a MPH OIEHKE CIyYalHBIX MOTPEIIHOCTEH.
Kpome TOro, smeMeHTHl NpPOrpaMMHUpPOBAaHHS, BKIIOUEHHBIE B YKAa3aHHBIA IaKeT, IO3BOJSIOT
aBTOMATH3UPOBATh MpoIlecC 00pa0OTKH Pe3yNbTaTOB MPSIMBIX M KOCBEHHBIX M3MepeHuil. Tak xe
MathCAD siBisiercsi MOITHBIM HHCTPYMEHTOM MOJICITUPOBAHHMS, B TOM YHCIIE, TIO3BOJISAT CO3/1aBaTh
AHMMHPOBAHHBIC MOJICTTM TPOLIECCOB W SIBJICHUH, KOTOphIC HEBO3MOXKHO HCCIIEZIOBATh B PaMKax
112ab0paToOpHOro IKCIIEPUMEHTA.

Ctpykrypa 1a00OpaTOpPHBIX pabOT, MPOBOAMMBIX C HCIOJIb30BAHHEM KOMIIBIOTEPA,
chopMHUpOBaHa CIICAYIOIIUM 00pPa3oM:

1) wuzyuenwme J1aOOPATOPHOUN YCTAHOBKU;

2) uW3ydeHHe CTPYKTypbl W (hyHKIMOHAJa MPOrpaMMHOrO Qaiia, co3IaHHOrO CpeNCcTBaMH
makera MathCAD;

3) momydeHue qomycka K padoTe (YCTHBIM ONMPOC MITH TECTUPOBAHME);

4) mpoBeneHUE U3MEPEHUN;

5) 00paboTKa 3KCIIEPUMEHTANTBHBIX JAHHBIX C IMOMOIIBI0 KOMITBIOTEpa, CO3JaHUE TaOIHIl U
rpaMKoB;

6) KOMITBIOTEPHOE MOJIETTMPOBAaHNE N3YUaEMbIX TPOLIECCOB C YKa3aHHBIMU TapaMeTpaMu;

7) odopmiieHHE U 3allMTa 0T4ETa 110 JTabopaTOPHOI padoTe.

Hanpumep, B nabopatopHoii pabore «TermonpoBOoIHOCTh Ta30B» IMOCPENCTBOM TepMoIiap
MPOU3BOJISATCS IPSMbIC U3MEPEHHs TEMIIEpaTyphl BO3/lyXa B TEIJIOM30JHPOBAHHOM IMPOCTPAHCTBE
MEKIY TUIACTHHAMH, OJIHA U3 KOTOPBIX SBIISICTCS HAarpeBarteneM, (HarpeB MPOUCXOJNT B Pe3yibTaTe
MIPOXOXKJIEHHUS AJIEKTPHUUECKOr0 TOKA), U TEMIIepaTypbl BTOPOH («XO0N0AHOM») TiacTUHBL. [Ipu a3ToM
pe3ynbTaThl HM3MEPEHUI 3aHOCATCS B TaONMIly, KOTOpas CIY)XKHT OCHOBOW JIJIsl TIOCTPOCHUS
JMCKPETHON TpadUvecKoi 3aBUCUMOCTH PACIPEIEICHUsT TEMIIEpaTyphl 10 KOOPJMHATE W, HA TOM
xe rpaduke (puc. 1), MPUBOAMTCA TeOpETHYECKash 3aBHCUMOCTh, ITOCTPOCHHAS C TIOMOUIBIO

dbopmysl (1).
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rae: T, — TeMnepaTtypa «ropsiueil» IiacTuHbl, 7, — TEMIEPATypa «XO0JI0AHOW MIACTUHBI
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HCCIENYEMOM CHCTEMBI B YCIIOBHSIX,

Puc. 1. 3KCHepHMeHTaHBH06 U TCOPETUYCCKOC Hepeaan3yeMbIX Ha SKCHepHMeHTaHBHOfI

pacrnpeaciiCHue TEMIICPAaTypPhI 110 KOOpAUHATE YCTaHOBKE. HaHpHMep’ B

paccMaTpuBaeMoil paboTe cpencTBamMH

AQHMMAaIIH TTPOBOAMTCS MOJCITHPOBAHNE HECTAIIMOHAPHBIX TPOIECCOB TEIUIOBOJHOCTH U AU dy3un

HA OCHOBE PEIICHUH COOTBETCTBYIOUIMX YPaBHEHHH MaTeMaTH4ecKod (M3WKU TPH Pa3iInIHBIX

HAYaJIbHBIX W TPaHUYHBIX YCIOBHAX. [IpM STOM, MOXHO NpPOAHAIM3MPOBATh, KAaKUM 00pa3oMm

MPOTEKaeT MPOoIecc, MPH Pa3INYHbIX 3HAUECHU Terogu3nueckux u MU y3HOHHBIX KOHCTaHT. Ha
puc. 2 npuBenéH GpparMeHT nporpaMMHoOro (aiina, Hcrnonb3yemMoro B 1abopatopHoii padore.
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Puc. 2. MogenupoBaHnue mporiecca «BEIpaBHUBASD TeMIIEPATypPhl
I'paduk Ha pucyHke 2 u3o0pakaeT pacHpeacicHHe TeMIIepaTypbl B MPOU3BOIbHBIA MOMEHT
BpeMeHH, 3anaBaeMblii mepemeHHOM FRAME s TpaHMYHBIX YCIOBUM mepBOro poja, H
HAYaJIbHOTO pacHpenelieHs] TEeMIIepaTypbl 3a/JaBacMoro B JaHHOM mpuMmepe (yHKIuei
f(x)zx-(]O—x).
B nabGoparopHoii pabore «TemmoéMkocTh TBEPABI TEN», MOMHMO TOrO, YTO KOMIIBIOTED
HCIIONBb3yeTCs UIsi 00pabOTKKM AKCIEPUMEHTANBHBIX JaHHBIX, COCTABJCHHS TaOIHMI] U IIOCTPOCHHUS
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rpadukoB, cpeacrBamu MathCAD peanu3yercss MOACIUPOBAaHUE, IO3BOJIIONICE OIPEICIHUTh
3HAYCHUS TEIIOEMKOCTH M (YHKIUH COCTOSHHS MPU DKCTPEMalbHO HHU3KHX TeMmIleparypax, IpH
KOTOpBIX HE BBINOJHsETCA 3akoH JlrosoHra-IITy, 4to pacmmpser Kpyr BOIPOCOB H3y4aceMBIX B
paMKax JaHHOM TEMBI.

KomnbioTepHbie MoOIeNu, SBISISICH IPOTOTHIIOM — peaJibHOro  (DM3MYECKOro Impoiiecca,
MPEACTABIIAIOT COOOH B 3HAYMTEIBHOM Mepe €ro CHUMBOJNIMYECKHiT 00pa3. IloHumanue wu
3allOMHUHAHKUE 3TUX MOJIENEH CIIOCOOCTBYeT OoJiee MPOCTOMY M3BJICUCHUIO U3 TIAMATH OTpajkaeMoi
nMu uHpOpManuu. DT0 o0Jerdyaer mepexoa OT MOACIU K PEIICHHI0 KOHKPETHBIX METOANYECKUX
3aJ1a4: YCBOCHHUIO U BOCIIPOM3BEICHHUIO Y4eOHOr0 MaTepuaja, ero 3aKperieHUuI0 U IPUMEHEHHIO B
Pa3IUYHBIX CHTyanusx. [103ToMy, KOMIBIOTEPHOE MOJCIUPOBAHHE, KaK 3JIEMEHT J1a00paTOpHOro
MpaKTUKyMa, ABJIACTCA MEPCIIEKTUBHBIM METOd U3YUYCHUSA (I)I/I3I/IKI/I.
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BUBYEHHA KBAHTOBOI ®I3UKUN B MPO®I/IbHIN LUKONI HA
OCHOBI KOMIN'KOTEPHOIO MOAENIOBAHHA
OYHOAMEHTAJIbHUX OOCANIAIB

Oneea JIEBYEHKO

YV ecmammi obipynmosano Ooyinbuicms cmeopenns npocpamHo-memoouunoz2o 3sabesnevenns (IIM3)
BUBUEHHSI KBAHMOBOI (DI3UKU HA OCHOBL KOMN IOMEPHO20 MOOCMOBAHH (YHOAMEHMANLHUX OOCHIOI8.
Busnaueno oudaxmuumi 3acaou 3acmocy8anis npopamHo-muemoOutHo2o 3a6e3nevents 3 Keanmoeoi Qisuxu:
VOOCKOHANEHHsI  HABYANLHO20 —npoyecy, cucmemy Kpumepiie eubopy 3micmy IIM3, ecmanoenenns
iHGhopMayiiHuX 36 '3Ki6 MIJC eleMeHmamy 3HAHb, (POPMYSAHHS CYHACHUX IHMEe2PAYIUHUX 3HAHbL | 6MIHb,
SUKOHANHS OUOAKMUYHUX DYHKYITL, CIMPYKIYPYSAHHS 3MICIY HAGYANHSL.

In the article the feasibility of establishing of a methodical software (MS) study of quantum physics, based
on computer simulation of fundamental experiments is substantiated. Defined didactic principles of the
applying methodical software from quantum physics: the improvement of the educational process, system
selection criteria of the MS content, establishing communication linkages between elements of knowledge,
development of modern knowledge about integration and skills, performance of didactic features structuring of
the learning content.

IocranoBka nmpodaeMu. ChOroHi JOKOPIHHO 3MIHIOETBCS CHTYaIlisl B IX0Aax 0 MOJACpHIi3allii
cucremd ocBith. OmgHUM i3 3aco0iB  1i JUHAMIYHOTO PO3BHTKY Ta BJIIOCKOHAJCHHS €
KoMt toTepu3anis. Ctpateris paAuKadbHUX 3MiH OCBITHBOI Taly3i B HampsIMKy i KOMITTOTepH3allii
YiTKO OKpecieHa JlepkaBHOW HaiioHaIBHOK Tporpamoro  «Ociitay («YkpaiHa XXI cromTrs»),
HarjioHansHOIO TOKTPUHOIO PO3BHTKY OCBiTH, HamioHanmbHOIO TporpaMoro iHopmaruzaiiii Ykpainw,
Jlep’KaBHOIO I[JIbOBOKO COIIa/IbHOK TPOrpaMOI0 BIIPOBA/DKECHHS B HABYAJIbHO-BUXOBHMH IPOLIEC
3araJIbHOOCBITHIX HABYAIBHHUX 3aKIaiiB iH(GOPMAIHHO-KOMYHIKAIIHIX TexHoorii «CTo BIACOTKIBY [6],
HepkaBHUM cTaHAapToM ©0a3oBoi 1 TOBHOI 3arambHOi cepemuboi ocBith  [3]. Teoperuko-

METOIOJIOTIYHUM TiIPYHTSAM BUKOPHCTAHHSI KOMITIOTEPIB Y HABYAIBLHOMY TIPOIIECi BHIIOI Ta CepeIHbOI
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