Mathematica —cucremMa KOMIBIOTEpHOH MaTreMaTUKu, KOTOpas IO3BOJISET
MOTy4aTh PelIeHHs B OOIBITMHCTBE MATEMAaTHYECKHX 3aa4 B aHATUTHIECKOM BHE,
BBIBOAUTH (OpPMyJbI, JOKa3bIBaTh Teopembl. Mathematica mo3BosseTr 6e3
MPOrpaMMHpPOBAHUS  TONy4YaTh 4YHCIEHHbIE pelleHHs OOoJbIIMHCTBA  3aj1ay
NIPUKJIATHOM MaTeMaTHKHU. Pelenne 3a1a4 OCyIIECTBISIETCS B PeXXUME HAIIOra U He
TpebyeT NporpaMMUpOBaHus. SI3bIK OOIIEHUS CHCTEMBI — SI3BIK (DYHKI[HOHAIBLHOTO
MPOrPaMMHPOBAHUSI BEICOKOTO YPOBHSIL.

MATLAB (matpuynas naGopaTopyisl) MOKHO HCIOJIB30BaTh IJIsl PaciyeToB
MIPAaKTHYECKH B TPOM3BOJIHOW OTpAciW HayKH M TeXHUKU. Hampumep, 1ocTaTouHO
LIMPOKO HCIIOJNB3YeTCS IPH MAaTEMAaTHYECKOM MOJCIUPOBAHUM MEXaHHYEeCKUX
YCTPOWCTB M CHCTEM, B YaCTHOCTHM B JUHAMHKE, THIPOJMHAMUKE, adpOJMHAMUKE,
aKyCTHKe, SJHEpreTuKe U T.J. DTOMY CIIOCOOCTBYET HE TOJNBKO PacHIUpEHHBII Habop
MaTpUYHBIX M JPYTUX ONepanuil ¥ (yHKIUH, HO M HaJIM4He MaKeTa PacIIMpeHHs
(toolbox) Simulink, cnenuanbHO TpeaHA3HAYEHHOTO JUIS PeNIeHNs 3a1ad OJIOYHOTO
MOJIETTMPOBAaHMS JTUHAMWYECKHX CHCTEM M YCTPOICTB, a TakKe HECSATOK IPYyTrux
nakeToB pacimupeHnid. Matemarmdeckuii nmaker MATLAB umeer untepdeiics c
TAKAMH BHCIIHMMH s3bikamy, kak Cu, Cu'’, ®opTtpan u Java, uro paer
BO3MOKHOCTh MHTETPHPOBATh BHENIHUE HPOIEAypPhl, HAIIMCAHHBIE HA 3TUX SI3BIKAX.
BosmoxaO mpeobpasosarne MATLAB mpunoxkernuit B Cu m Cu'' ¢ momomsio
Habopa Compiler Suite.

Cucrema Mathcad mo3BONsieT ¢ BBICOKUM TNPO(ECCHOHANN3MOM TOTOBUTH
JOKYMEHTHI (Hay4YHBIE CTaThH, pedeparbl, OTYETHl U APYroe) ¢ OOJBIINM YHCIOM
(hopMyI1, MaTEeMaTHYECKUX PacyeToOB U IpadyuKoOB.

Jlnst BEpOATHOCTHBIX M CTaTUCTHYECKHMX pACYEeTOB HCIONB3YIOT MaKeThI
PROBABILITY, STATISTICA. Cucrema STATISTICA wnMmeer BO3MOKHOCTH
obMeHa maHHBIMHE co Bcemu nomyisipabiMu CYB/ (B Tom uucne ¢ MS Excel u MS
Access), obecrieunBaeT NePeHOC JaHHbIX U rPaUKOB BO Bce OQHCHBIC MPHUIIOKCHUSL.

Pazpaborano Taroke psj ydeOHBIX IPOrpaMM 10 pa3jiesiaM BBICIIEH MaTeMaTUKH
C KOHTpoJIeM 3HaHuH. Vcrone3oBaHHEe KOMIBIOTEPOB HA 3aHATHUSAX MO MaTeMaTHUKE
HH B KOEM CIy4a€ HE MCKJIIOYaeT TPaJUIHOHHBIE METOJMYECKHE MOAXOABl B
npenojgaBaHuu. Vcronabp30BaHHe KOMIBIOTEPHBIX TEXHOJIOTUI MO3BOJISIET MOBBICUTH
HHTEPEC CTYICHTOB K MaTEMaTHKE, IIOMOTaeT UM IIy0Xe YCBOUTh MaTepual, a BO
MHOTHX CTydasiXx — COKOHOMUTb BpeMs TPEToiaBaHus MaTepuaa MpernojaBaTeneM u
BBIIIOJIHEHUS CTYJCHTaMHU 3aJaHui, TOBBICUTh KayecTBO M 3()(PEKTUBHOCTH
00pa3oBaHusl.

VJIK 378.663.091.2:001.895
POJIb THHOBAITMOHHBIX TEXHOJIOTWiT KAK OCHOBBI JIJIS
MHOBBIINEHUSA DOPEKTUBHOCTHU YYEBHOI'O IPOLECCA
I'yruxosa JLB.', Mecruc M.B.2
'VO «['pomHeHCKHi TOCY 1apCTBEHHBII METUIIMHCKHIIT yHHBEPCHTET
Yo «I'poHEHCKUI rOCyJapCTBEHHBIN arpapHblidl YHUBEPCUTET»
r. I'pogno, Pecrybnmka bemapych

Ionstne sddexkrTuBHOCTH ydeOHOrO TpoIrecca, Kak HAayIHO-TIOMCKOBOH U
Ipyroil (yHKIMOHANBHOW IEATETHHOCTH YEJIOBEKa COOTBETCTBYET CYIIHOCTH
HMHTEHCU(UKAIUK IPOU3BOJICTBA B TPAJHUIIHOHHO CJIOKHBIIUXCS NIPEACTABICHUAX U
HAyYHBIX OIpENEeNeHUAX. OTO — IIPOLECC PACIIUPEHHOTO BOCIPOM3BOICTBA,
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Onarosapsi ero HachICHHIO Bce Oonee 3G(PEKTHBHBIMH MPOU3BOACTBEHHBIMHU
pecypcaMH Ha OCHOBE HAay4YHO-TEXHHYECKOTO Iporpecca.

OCHOBHBIMU ~ OpPraHM3allMOHHO-NIEJATOTHYECKUMH  YCIOBUSIMU  y4eOHOTO
npolecca, 00eCIeYnBAOIINMH COBEPIIEHCTBOBAHNE CUCTEMBI MOATOTOBKH Oy TyIINX
CHELHAINCTOB, SBISIOTCS HMH(POPMAIMOHHO-KOMIIBIOTEpPHAss T'PaMOTHOCTb U
BHEJPEHHE B Yy4YeOHBIH IpoLecC TENEKOMMYHHKAIIMOHHBIX M KOMIIBIOTEPHBIX
TEXHOJIOT'Mi. AKTHBHOE HCIIOJIb30BaHue MHTepHEeT-pecypcoB IIOMOraeT peain3oBaTh
JIMYHOCTHO-OPHEHTUPOBAHHBII HOAXOJ K 00y4eHHIO, obecrieurBaeT
WHAWBUAyanu3anuio u auddepernuanmto ooydenus [1].

B o6uiem Buje CymHOCTb Mpolecca MHTEHCU(PUKAINY YIeOHO-BOCITUTATEIEHOIM
paboThl B 1H000M Y4eOHOM 3aBEICHHI COCTOUT B MOCICIOBATEIHLHOM HACHINICHUU
y4eOHOTO BpeMeHH IIpernojaBaTeneil W CTyAEHTOB HOBEHIIeH JOCTaTOYHO
yCcBaMBaeMOH Hay4YHO-TEXHHUYECKOH HH(opMaIell u Iepexome Ha Bce Ooiee
aKkTHBHBIE (OPMBI M METOABl OOY4eHHMS M BOCIUTAHHA, YTO OOECHeYHBaeT
HEYKJIOHHBIH pocT 3()(HEKTUBHOCTH HAYYHO-TIEAArOTHYECKOr0 TPyAa M KadecTBa
MIOATOTOBKY ~ CHEIHAIHNCTOB. BaxHeHmMM ycioBHeM IIpU 3TOM  SIBIISIETCS
obecriedeHre BBICOKOTO KadecTBa yKa3aHHOH WHQopMaImy, oTpaxkaromei
HOBEHIIME JOCTIDKEHUS HAay4YHO-TEXHHUYECKOTO Iporpecca, OTEYEeCTBEHHOH U
3apyOeKHOM HayKH U NpakTHKH. Takas nH(opMamms J0KHA KOHIIEHTPHPOBATHCS B
pyKax mpemopaBatenell M CTyJeHTOB B ycBauBaeMoil ¢opme. [IpudyeM oHa momkHa
(hopMHPOBaTBCA U CAMHUMH HayYHO-TIEAArOTMYeCKUMH pabOTHUKaMH Oiaromaps ux
AKTHBHOW W IUIOIOTBOPHON HAyYHO-HCCIIEIOBATENECKON paboTe ¢ MUCIIONB30BaHUEM
€e Pe3yIbTaToB B IIPOLECCEe N3YUEHHS COOTBETCTBYIOINX JIUCIUILIHH.

IIpm o>TOM BO3HHMKaeT OCTpas HEOOXOAWMOCTb OOECIEUYEHHsI CTYJCHTOB
COOTBETCTBYIOIIMMH HOBBIMH HH(OPMAIMOHHBIMH TEXHOJOTHSAMH OOpa3oBaHUS —
QJIEKTPOHHBIE TEKCTHl JIGKIUH, Y4eOHBIX TOCOOMH, y4eOHO-METOIMYECKUAX
KOMILIEKCOB, 00ydJarolie KOMIbIOTEPHbIE U TECT-TIPOrpaMMbl, HaOOpBl MaTepHana
JUIsL BBITIOJIHEHHS TPAKTHYECKUX 3aJaHMil. PalyoHanpHOE HMCIONB30BaHUE HOBBIX
oOpa3oBaTeNbHbIX TEXHOJIOTMH B ydeOHOM mporecce (MHTEepHeT, e-mail,
MyJIbTHMEIUIHHBIE 00yJarolie MPorpaMMbl, IEKTPOHHbIE YIEOHUKH, JIEKIIMOHHbIE
KyPCBI, CIIOBapH) MO3BOJIMUT COKPAaTUTh 00BEM YHTAEMBIX JICKIUH, MPEBPATHB HX B
KOJUIEKTUBHBIE KOHCYJIBTAIUH MO CIOPHBIM U HESICHBIM BOIPOCAM.

MsI cunTaeMm, 4TO KaKAbI CTYIEHT JOMKEH YETKO 3HAaTh, KAaK IOJIb30BaThCS
yCIyraMu KpPYITHBIX JJIEKTPOHHBIX OHOJIMOTEK, MX WH(OPMAILMOHHBIMU PECYpCaMH,
NIPE/ICTABIISATh OPraHU3aLMOHHYI0 CTPYKTypy Ombimorex Bemapycu, nx ocHOBHBIE
TUNBl, B ocobeHHOCTH HanmoHanpHOH OHOMMOTEKH, a TaKKe OpPraHU3alUOHHYIO
CTPYKTYPY W ODJIEKTPOHHBIE KaTaJIOTM OWOJMOTEKH CBOETO YHHBEPCHTETa, YMETh
CaMOCTOSITEIFHO ~ OCYLIECTBIATH I[OUCK B TPAJMIHOHHBIX  OMONHOTEYHO-
Ooubnmorpaduueckux cucrteMax M NpU HEOOXOJIMMOCTH OCYIIECTBIISITH 3aKasbl 110
MEKOUOINOTEeYHOMY a0OHEMEHTY, IIOJb30BAaThCS  DJIEKTPOHHBIMH KaTaJlOTaMH,
0azamMM JaHHBIX OTEUECTBEHHOH M 3apyOeXHOI JInTepaTypsl, HCKaTh HEOOXOAUMYIO
B ydeOHOM mporecce HH(POPMAIMIO TOCpPeINCTBOM MHTepHET, OQOopMILITH
pe3ynbTaThl yueOHOH 1 HayJIHOH paboTHI.

VYpoBeHb OBNameHHsT CTYJCHTaMH CpPEACTB HOBBIX HMH(OPMAIMOHHBEIX
TEXHOJIOTHII IO3BOJISIET HCIOJIB30BAaTh B TIporecce OOydeHHWs pas3iIHdHbIe
IUIAKTHYECKUE CPEICTBA, B TOM YHCJIE OOYYaloIlHe KOMIIBIOTEPHBIC TECTOBBIE
nmporpaMMbl U BeO-caliThl Kadenp yHuBepcureroB. Ha caiite, kak mpaBumio,
MIpeACTaBIeHa HMHGOpPMAUs MO HM3yJaeMOH MUCIMIUIMHE, a TaKKe Pa3MEIICHBI
3aaHus TECTOBOTO KOHTPOISI C JTAJIOHAMH OTBETOB, BKIIOYAs CHTYalMOHHBIE
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3aayd MO AUCHUUIUIMHE, a Takke Ppe3yNbTaThl Hay4yHOM, ydeOHOH u yueOHO-
METOAMYECKON IEATeNbHOCTH Kadeapsl M CTYAEHYECKOTO HAaydyHOTO KpYXKKa,
BONPOCHl K 3adeTaM M OHK3aMEHaM [0 KIMHUYECKOH IUCIHIUIMHE, IepeueHb
pexoMeHryeMolt y4eOHOM uTepaTyphl.

Kpome  Toro, i YCHEIIHOrO  MOJB30BaHUS  NPEAOCTABICHHBIMHU
HHOPMAIIMOHHBIMU  pecypcaMH  CTyJIeHT 00s3aH  o0JlafaTh  KOMITBIOTEPHON
IPaMOTHOCTBIO, YTO TPeOyeT HAIMYMS 3HAHUH MPUHIUIIOB pabOThl M BO3MOXXHOCTEH
KOMITBIOTEpA, 3HAHUS OCHOB aJITOPUTMHYECKOrO SI3bIKA, YMEHHS HPHUMEHSATh 3TH
3HAHUS HEMOCPEJICTBEHHO B CBOEHi esitenbHocTH. OCBOGHHE aKKYMYJIUPOBAHHOTO B
pa3nMYHBIX MHGOPMAIMOHHBIX HCTOYHUKAX KOMIUIEKCA 3HAHWH 3aBHCHT OT
nH(OPMAIIMOHHOHN KyJBTYypBl CTYJEHTA, 4TO TpeOyeT NMpPUBICYCHHUS BCEX CPEICTB
paboThl, HAUMHASL OT IIOJHOTO INPEJOCTAaBICHHS BCEX MH(OPMAIIMOHHBIX PECYPCOB
OnbnaMoTeK [0  TPOBENEHHS ~ 3aHATHH 10  OCHOBAM  HMH(OPMATHKH,
NporpaMMHUpOBaHUs 1 Oubnuorteynol  OmbOmmorpaduy,  HCHOJIB30BAHUIO
JJIEKTPOHHBIX 0a3 TaHHBIX [1].

Jnst ocymiecTBIEHUs IPOBEPKM KadecTBAa MONYUYCHHBIX 3HAHUH HEOOXOANM
Y6TKO  HAJWKCHHBIH  KOHTPOJb  BBINOJHEHHS  CAMOCTOSTENIBHOM  pabOTHL.
AZanTHPOBAaHO IIPUMEHECHHE Pa3sHOOOPa3HBIX METOJ0B IPOrPaMMHPOBAHHOIO
HMHJIMBHYaJIbHOTO KOHTpONA. [Ipu 3TOM KOHTpPOJb HE MOKEH OBITH CaMOILENBI0
ISl TperojaBaTels, a CTaThb MOTHBHUDYIOMUM (akTOpoM 00pa30oBaTeIbHON
JEATeTbHOCTH AN CTyAeHTa. O((MEKTUBHOCTH BBINOIHEHHS CAMOCTOSTEIBHON
paboTBl MOBBIMIAECTCS IPH BKIIOYEHWH pPE3yIbTaTOB B IIOKA3aTeNU TEKyIleH
yCIIEBaeMOCTH, B OHMJIETH M BOIPOCH! HA 3adeTe WM dK3aMeHe, TaK KaK CTyJCHTaM
Ba)KEH MOpAJBHBII HHTEpec B (opMe OOIIECTBEHHOTO MpU3HAHHA. B HacTosmiee
BpeMsI IMEHHO ITTOCTOSIHHOE CaMOCTOSTEIBHOE IMOMOJHEHNE W OOHOBICHHE 3HAHWI
CTAaHOBHUTCS OIHOW W3 BAXKHEHIIMX 3a4a4 NPOPECCHOHATBHON EeSITENbHOCTH
cnenuanucra. Heobxoaum oTdop 1enei u coaepskaHus caMOCTOSTENbHON padoTEL, a
TaKKe KOHCTPYHUPOBAHME 3aJaHUM, B XOZ€ BBIMOIHEHHS KOTOPHIX CTYAEHT AOJKEH
YUHUTBCS MBICINTb, aHATU3UPOBATh, YUUTHIBATh YCIOBHSA, CTaBUTh 3aJaud, PeIlaTh
BO3HUKaomue mnpobnembl. OBnazeHHe 3HAHHAMH, YMEHHUSIMH, HaBBIKAMH IIO
N3y4aeMOH JUCLHUIUIMHE C IOMOLIBI0 HOBBIX HMH(OPMALMOHHBIX TEXHOJIOTHH
MIPEANoNaraoT MOITyYeHHE BBICIIET0 OOpa30BaHUS B CaMOM TIJ100aJbHOM CMBICTIE
9TOro cinoBa. Pa3BuTHE NaMsATH, MBIILUICHUS, TBOPYECKHX CIIOCOOHOCTEH, yMeHHs
NPUHUMATh  CaMOCTOSITENBHBIE  pEUIEHHs B HECTaHAAPTHBIX  CHUTyallUsx
CIIOCOOCTBYIOT (D OPMHPOBAHHMIO JMYHOCTH M JOOPOCOBECTHOTO OTHOLICHHS K
pabore.

Venemrnas peann3anus yueOGHOTo Ipolecca ¢ UCIONb30BaHHEM HHHOBAIIMOHHBIX
(dopM 00yueHHUs] 3aBUCHT OT BBICOKOTO YPOBHS CO3HATENBHOCTH W TIIATEIBbHOMN
MOATOTOBKM HE TOJBKO CTYAEHTOB, HO U HPO(eccOpPCKO-NpPernoaaBaTeIbCKoro
coctaBa. [IpenonaBaresnp JOJKEH caM OPUEHTHPOBATHCS BO BCEX MH(OPMAIIMOHHBIX
TEXHOJIOTHAX, HCHONB3YIOMUXCS B y4eOHOM Ipomecce, Uil TOTro, YTOOBI
OCYIIECTBIISITH KOHTPOJIb OBJAJEHHS ATUMU pPECypcaMd CTYJEHTOB, a TakKe
OKa3bIBaTh KOHCYJIBTaTHBHYIO TOMOIIb.

Ha ocHOBaHUM BBIIEH3I0KEHHOTO MOXHO PE3IOMHPOBATH, YTO HCIIOJIL30BaHUE
HMHHOBAIIMOHHBIX TEXHOJIOTHH IJIsI COBEPIICHCTBOBAHMS OPTaHM3AIMH U METOIHUKU
MIPOBEACHHUS MIPAKTUYECKHUX 3aHATHI U JICKIUI ITO3BOJITIOT MAaKCHMAaJIbHO Pa3BUBAaTh
MHOTOIUIAHOBYIO c(epy JIMYHOCTH M IO3HAaBaTENbHBIE CIOCOOHOCTH CTYAEHTOB U
SIBIISTIOTCS OHOM M3 OCHOBHBIX 33/1a4 OpraHU3aIMy yu4eOHOTo IpoIiecca B By3e.
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IIpobnema HETPEPHIBHOTO TTOBBIICHHS 3¢ PEKTHBHOCTH y4eOHO-
BOCIIHTAaTEIFHOTO IIpOIecca B By3e M Ha (PaKyIbTeTe MOXKET PEIIaThCs HE TOIBKO
Omaromapst 00ECHEYEHHIO HAMJIEKAIIET0 HAYYHOTO YPOBHS IPENOJaBaeMbIX
JUCHMILUIMH ¥ M3yYaeMOro MaTepuaia, HO M MO CpeJCTBaM IOCIEeIOBaTeIbHOH U
BCceoOBEMITIOIIEH — peann3anuy  00ydaroIie-HCCIeJOBAaTeIbCKOTO0  MOAX0Aa K
MHOTOYpPOBHEBOH IOATOTOBKE KaApoB. A 3T0 00yCIOBIMBaeT HEOOXOAWMOCTH
NIEPEOPUCHTAIINK BCEX HAIpaBiIeHUH 1 (OpM y4eOHO-BOCIIUTATEIBHOTO TIpoLecca Ha
HCCIIeIOBATENbCKUIT M KOHCTPYKTHMBHBIH MX XapakTep, Kak mo ¢opme, TaKk H IO
Collep)KaHWIO, Ha  (OPMHUPOBAHME  TBOPYECKOTO  IOTEHLMala  Oyaymimx
CIIEIMAIICTOB.

IIpoBeeHHBIE HAMU HMCCIEJOBAHUS MO 3TOM MpoOieMe MO3BONMIN ONPENEIUTh
BaKHEWINE HampapieHus, (GOpMbl M METOIbl MOCIEAOBATEIbHON peanu3auu
00yu4arolle-1CCiIeI0BaTeNIbCKOro  MPUHIMIIA B MHOIOYPOBHEBOH BY30BCKOH (B
0COOCHHOCTH YHHBEPCHTETCKOM) MOJATrOTOBKE KaapoB. [IpH 3TOM JOKHEI penaThest
IBe Hauboliee Ba)KHbIE B ITOM HaNpaBleHMH 3anaud. llepBas w3 HuX - Oousee
riy0OKOoe M BCECTOpDOHHEEe OOyuYeHHE HAaBbIKAMU aHAM3a U CHHTE3a CIIOXHBIX
NIPOLIECCOB U SIBJICHUN peaibHbIX MPAKTUYECKUX cUTyaluil. CUCTEMHOCTb U3Yy4EHUs
aHanmu3a, (OPMHUpPOBAHHA TBOPYECKOTO HCCICIOBATEILCKOrO IMOTEHLHANa Yy
OyIyIINX CHELUAINCTOB SBISICTCS HMCXOOHBIM YCIOBHEM HX aKTHBU3AaLUH B
NPUHATUN pelieHuH. B cBs3u ¢ 3TUM BTOpOH 3ajauell ychemrHod peanu3anuu
00yuJarolIe-1CcCiIe10BaTeIbCKOro NPUHIMIA MHOI'OYPOBHEBOH BY30BCKOI
MOJTOTOBKM  KaJpOB SBISETCS (OPMHPOBAHHE TBOPUYECKUX HX CIIOCOOHOCTEH
MIPAaKTHIECKOT0 HCIOJIF30BAaHUS PE3yJIbTaTOB B MOPSJKE MX CHUHTE3a, IPUHATHSI U
NIPOBEACHHSI B JKH3Hb KOHCTPYKTHBHBIX PEIICHHI, 00eCIeuMBaIOMNX BBICOKYIO
9KOHOMHYECKYI0 3((eKTuBHOCTb.  PemeHue ynpaBlIeHYECKHX 3a4ad JOJDKHO
o0ecreunBaThCs B CHEHANBHBIX KOMIDIEKCHBIX NPOrpaMMax YCHJICHHS M peayn3a-
MK 00ydaloIe-uCCIe0BaTENbCKOTO MOAX0/Aa MO IUCHUIUIMHAM Ha Kadenpax u
¢axynpreTax. CTepXKHEBOM OCHOBOH YyKa3aHHBIX IPOTPaMM JOJDKHA CITYXKHThb
OpHEHTAIlNsI Ha Pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH CTYJEHTOB B PEUICHHHU 3a/1ad
TIOBBIMICHUS 3 (PEeKTUBHOCTH MPOU3BOACTBA, B MIPUHATHH W yCIICITHOM IIPOBEACHUN
B )KM3HB JIyUIIINX yIIPABICHISCKHX PEHICHUH.

Kadenpanpaele mporpamMMbel — peanusaniy  00ydarome-McCle[0BaTeIbCKOTO
MOAXO/A MODKHBI OXBAaThIBaTh BCE (DOPMBI AyAWTOPHOM M CaMOCTOSTEIBHON
TIOATOTOBKH CTYISHTOB. JTO Kacaercs, MPEeXIe BCEro, CTPYKTYpPHl M COAEPKAHMS
YUTaeMBIX JeKIui. JleknnoHHas Gopma H3TOKEHUs] y4eOHOTO MaTepuana JODKHA
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