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Buabl 3JIEKTPOHHBIX CPeACTB 00y4eHHUs
OnexkTpoHHBIE cpeAcTBa oOydeHus. OOpa3oBaTeNbHbIE JIEKTPOHHBIE U3AAHUS U

pecypcebl. Kinaccudukarius 3J1eKTpOHHBIX CPEACTB O0YICHHS

[ToBcemecTHOE pacpOCTPAaHEHUE KOMIIBIOTEPHOM TEXHUKU W CBSI3aHHBIX C HEU
WHOOPMAITMOHHBIX ¥  TEJIEKOMMYHHUKAITMOHHBIX TEXHOJIOTHH TMOPOXKJAeT HOBBIC
HarnpapyieHUs UHGOPMATU3AIUU JICITSIIPHOCTH YeJIOBEKa MPaKTUUECKH B 000 cdepe
oOmiecTBeHHON >ku3HU. OueBHUIIHO, YTO OOpa30BaHHME HE SIBISCTCS HCKIIOYCHUEM. 3a
MOCJIETHAE JIBALIATb-TPUALIATH JIET KOMIIBIOTEPbI, COOTBETCTBYIOIIME TEXHOJOTHUU U
CpelcTBa MPOYHO BOILIM BO BCE BMJIbI y4eOHBIX 3aBeleHuil. B yacTHocTH, cpencTBa
nH(OpMaATH3AIMK PUMEHSIOTCS KaK B COOCTBEHHO MOATOTOBKE MIKOJIBHUKOB, TaK U MPU
pEIIeHUHN PAa3IMYHBIX BOIPOCOB, CBSI3AHHBIX C OpraHu3anuei odyuenus. Hacrosmiee
U3aHue OyleT IOCBALIEHO MpoOJieMaM W TEXHOJOTWAM CO3JIaHHUsS TEX CPEICTB
nH(popmMaTH3alMK, 11eJb Pa3pabOTKU W HCIOJIb30BaHUS KOTOPBIX - HEMOCPEICTBEHHOE
noBbilIeHne 3(PEeKTUBHOCTH yueOHOT0 Ipolecca.

CylecTByeT MHOTO MOJIXOJ0B K BBEICHUIO TEPMUHOB U MOHSITUH, OMUCHIBAIOIIUX
Takue cpencTBa. Bo MHOrMX Hay4YHBIX M y4eOHO-METOJUYECKUX M3IAHUIX UX HA3bIBAIOT
NeJaroru4ecKuMy  MPOTPAMMHBIMU ~ CPEJICTBAMHU,  KOMITBIOTEPHBIMUA  YYEOHBIMU
CpeICcTBamMH, TMEJAarOTHYECKUMH CPEACTBAMU Y4eOHOrO Ha3HA4YeHHS, Y4YCOHBIMU
KOMITBIOTEPHBIMUA TIPOrpaMMaMu. ITOT CHUCOK TEPMHHOB MOXHO MPOJOJKUTH. B
paMKax HACTOSIIIETO W3JaHus JUIsi WMEHOBAHHS  CPEICTB, paboTalomux C
UCIIOJIb30BaHUEM KOMITBIOTEPHOU U TEICKOMMYHHUKAIIMOHHONW TEXHUKHU U MTPUMEHSIEMBIX
HEMOCPEJCTBEHHO B OOYYE€HHMM IIKOJHHUKOB, MCIOJIb30BAH TEPMHUH BJEKTPOHHOE
cpenctBo odyuenus (3CO).

[Ipu uzyuenun texnonoruu cozaanus ICO B o0uieM BUIE€ TOHITHE 3IEKTPOHHOIO
CpeacTBa 0OYUYEHHMsI C ONPECIICHHBIM JOMYIIEHUEM MOKHO OTOXAECTBIISATH C MOHATUEM
oOpazoBarensHOTO 3MekTpoHHOr0 m3ganusi (OOU). Ucnonb3oBanue 000MX TEPMUHOB
JUISI MMEHOBAHUSI CO3/1aBAEMbBIX AJIEKTPOHHBIX CPEJCTB OIMpPaBAaHO, IOCKOJbKY
TEpMUHOJIOTHS, cBsizaHHass ¢ OODU, wucnosb3oBaHa B Jpyrux HHTepHET-U3AaHUAX

HACTOAIICTO IIPOCKTA, 06p330BaT€HBHBI€ QJICKTPOHHLIC HU3AAHHA AJOCTATOYHO XOPOIIO
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u3yueHol B co3mgaHHoi B 2002 roxy "KoHueniuu co3gaHus 00pa3oBaTeNIbHBIX
ANIEKTPOHHBIX M3JAaHUI U pecypcoB”, MOAPOOHO ONUCAHBI TPEOOBAHUS, IPEABIBISIEMbIC
K kauecTBy ODU, ydeT KOTOpBIX 1IeJIecO00pa3eH MpHU CO3AaHUU BJIEKTPOHHBIX CPEJICTB
oOydeHusi. B cBsI3u ¢ 3TUMU U JPYrUMU NPUYMHAMH B paMKax Hactosiero MHTepHer-
W3JIaHUS TIOHSTHUS DJIEKTPOHHBIX CPEICTB OOy4YeHHS M 00pa30BaTEIbHBIX AJICKTPOHHBIX
u3aHuil OyayT yIoTpeOIaThCs paBHO3ZHAUHO.

OmnpeneneHre TOHITHI BJIEKTPOHHBIX CPEACTB OOydeHUs M 00pa30oBaTEIbHBIX
AIIEKTPOHHBIX W3IaHUN TPATUIIMOHHO MPOU3BOIUTCS OMOCPEIOBAHO uepe3 Oosee obiiee
MOHSITUE DJIEKTPOHHOTO U3JJaHUS.

OnektponHoe wu3aanue (DOUW) mpencrabisieT coO0M COBOKYIHOCTH TI'padUuecKoi,
TEKCTOBOM, ITU(POBOMA, PEUCBOM, My3bIKAILHOH, BUACO-, (OTO- U APYroit MHGOPMAIIHH.
B onHOM 31€KTPOHHOM U3JIaHUU MOTYT OBITh BbIJEJIEHBI WH(DOpPMaMOHHBIE (WK
WH()OPMAITMOHHO-CITPABOYHBIC) HWCTOYHUKH, WHCTPYMEHTHI CO3/IaHUS HW 00pabOTKU
uHOpMAIUK, YNPABISAIOMIUE CTPYKTYpPhl. OJEKTPOHHOE W3JaHHE MOXKET OBITh
MCIIOJIHEHO Ha JIFOOOM AJIEKTPOHHOM HOCHTEIIE, a TAKKE OMYyOJIMKOBAaHO B AJIEKTPOHHOM
KOMIIBIOTEPHOU CeTH.

B stoM  cnydae oOpa3oBaTelibHbIM  AJNEKTPOHHBIM  u3ganueMm  (OOWN) wnu
(paBHO3HAYHO) AJIEKTPOHHBIM cpencTBoM 00yueHuss (DCO) sBnsieTcss AJICKTPOHHOE
U3JIaHuE, cojieprKalllee CUCTEMAaTU3UPOBAaHHBIM MaTepHall 0 COOTBETCTBYIOIIEH HAyYHO-
MPaKTUYECKON 00JIacTU 3HAHUMU, 0OEeceunBaloONIee TBOPUECKOE U aKTUBHOE OBJIAJICHUE
yYaIIUMHCS 3HAHUSIMH, YMEHHUSIMH W HaBBbIKAMU B 3TON obOmactu. OOpa3oBaTeiabHOE
ANIEKTPOHHOE W3JIaHUE JIOJDKHO OTJIMYAThCA BBICOKMM YpPOBHEM HCIOJHEHUS U
XYJI0)KECTBEHHOTO O(OPMIICHHS, MOJTHOTONH HH(POpPMAIMH, Ka4eCTBOM METOJINYECKOTO
WHCTPYMEHTApHS, KAYECTBOM TEXHUYECKOTO MCIIOTHEHHUS, HATJIATHOCTHIO, JIOTHYHOCTHIO
U TIOCIEOBATENbHOCTBIO H3N0XKeHUs1. OOpa3oBaTelibHOE JJIEKTPOHHOE W3JaHHE U
AJIEKTPOHHBIE CpEACTBA OOY4YeHHs] HE MOTYT OBITh PEIyLHPOBaHBl K OyMaKHOMY
BapUaHTy 0e3 noTepu TUAAKTUIECKUX CBOWCTB.

bnarogaps cnenuduke cBoero omnpeneneHus, OCO CyIIECTBEHHO IMOBBIIIAIOT
KaueCTBO BH3yIbHOW U ayauoWH(POpPMAIMHM, OHA CTAHOBUTCA spue, KpacodHee,

JAUHaMHUYHEC. OrpOMHBIMI/I BO3MOXHOCTsIMHU O6J'I3,JIB,IOT B 3TOM IIIaHE COBPCMCHHLIC

4



TEXHOJIOTUHM MyJibTUMenua. KpoMe Toro, mnpu HUCnonb30BaHUU SJEKTPOHHBIX CPEACTB B
00y4eHUH KOPEHHBIM O00pa3oM HM3MEHSIOTCS CIOCOObl (POPMUPOBAHMS BU3yaTbHOU M
aynuonHopmanuu. Eciau TpagunuMoHHas HArIsgHOCTh OOy4eHHs MOApa3yMeBaja
KOHKPETHOCTh HM3y4aeMoro oO0BEeKTa, TO TMpPU MCHOJIb30BAHUM KOMIIBIOTEPHBIX
TEXHOJIOTMI CTaHOBUTCA BO3MOKHOM JIMHAMHYECKass HHTEPIPETAlusl CYIIECTBEHHBIX
CBOMCTB HE TOJIbKO pEaJbHBIX OOBEKTOB, HO U HAYUYHBIX 3aKOHOMEPHOCTEH, TEOpHii,
ITOHSTHUH.

OCHOBHBIMU BHUJAMH KOMIIBIOTEPHBIX CPEACTB Y4E€OHOTO Ha3HAUEHUs, KOTOpbIE
MOTYT paccMaTpuBaThcs Kak KoMIOoHEeHTh DCO wiu ODOU, aBistoTCA:

CEpBUCHBIE MPOTPAMMHBIE CPEJICTBA 0OIIIETO Ha3HAYEHUS,

IIPOrpaMMHBIE CPEICTBA JUIsl KOHTPOJS M U3MEPEHHs YPOBHS 3HAHWM, YMEHUU U
HaBBIKOB 00YyYaroluxcs,

ANIEKTPOHHBIE TPEHAKEPHI,

IIPOrpaMMHBIE CPEJCTBA UIsl MATEMATHYECKOT0 M1 MMUTAILMIOHHOI'O MOJEIHPOBAHNU,

MporpaMMHBbIE CpeACTBa JAa0OpaTOpUil yAANEHHOTO JOCTyNa W BUPTYaJIbHBIX
nabopaTopuid,

MH()OPMAIMOHHO-TTIOMCKOBBIE CIIPABOYHBIE CUCTEMBI,

aBTOMaTU3UpoBaHHbIe oOy4aronue cuctemsbl (AOC),

ANEKTPOHHBIE yueOHuKH (DY),

sKkcrnepTHhIe oOyydatomue cuctemsl (30C),

MHTEJJIEKTyalibHble 00yyaromue cuctemsl (M1OC),

CpelcTBa aBTOMATU3aLMKU TPO(ECCHOHATBHON AESTENbHOCTH (MPOMBILIICHHBIE
CUCTEMBI WJIM UX YYEOHbIEC aHAJIOTH).

CepBucHble TNpOrpaMMHBIE CpEACTBAa OOIIEro Ha3HAUYEHUS IPUMEHSIOTCS s
aBTOMATU3ALMM PYTUHHBIX BBIYUCIEHUH, oQopmiieHHs Yy4eOHOM [OKyMEHTAallUH,
0o0paOOTKM  JaHHBIX OKCIEPUMEHTAJIbHBIX HccienoBaHuil. OHM  MOTYyT  OBbITh
UCIIOJIb30BaHbl MpPU MPOBEACHUHM JIa0OpATOPHBIX, MPAKTUYECKUX 3aHATHH, TpU
OpraHMU3anuu CaMOCTOSITEIILHOU 51 [IPOEKTHOM paboThI IIKOJIbHUKOB.

[IporpammHBIE  CcpeACcTBa I KOHTPOJsI W M3MEPEHHs ypOBHS  3HAHUU

oOyyJaroumxcs HalllJIi ~ HauOoJiee IIUPOKOE MPUMEHEHHE BBUJY OTHOCHUTEIIbHOU
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JErKOoCTH uX co3fanus. CylecTByeT HeNbli psiJi MHCTPYMEHTAIbHBIX CHCTEM-000JI0UEK,
C TOMOIIBI0 KOTOPBIX IpernojlaBareiib, Ja)Xe HE 3HAKOMBII C OCHOBaMU
MPOrpaMMHUPOBAHUS, B COCTOSHUM CKOMIIOHOBAaTh MEPEYHU BOMPOCOB M BO3MOMKHBIX
OTBETOB I10 TOM WJIKM MHOU yueOHo# Teme. Kak mpaBuiio, 3ajiaueit 00ydyaeMoro siBisieTcs
BBIOOP OZHOTO MPABMJIBHOTO OTBETA U3 psija MpeAsiaraéMbIX OTBETOB. TaKkue MporpaMMbl
MO3BOJIAIOT PA3rpy3uTh YUHUTEIs] OT PYTUHHOW pabOTHI MO BblAaY€ MHIWBUIYAITBHBIX
KOHTPOJIbHBIX 3aJaHUW M MPOBEPKE MPABWILHOCTU HX BBIMNOJHEHHUS, YTO OCOOEHHO
aKTyaJlbHO B YCIOBHUSIX MaccoBoro oOpasoBaHus. [losiBaseTcss BO3MOXXHOCTH
MHOTOKpPATHOTO M 00Jiee 4acTOro KOHTPOJISl 3HAHUW, B TOM YKCIIE€ U CAMOKOHTPOJIS, YTO
CTUMYJIUPYET MOBTOPEHHE M, COOTBETCTBEHHO, 3aKpeIUieHHWe Y4eOHOro Marepuala.

DNEeKTPOHHBIE TPEHAXKEPHI MPETHA3HAYCHBI JJI1 OTPAOOTKU MPAKTHUECKUX YMEHUU U
HaBbIKOB. Takue cpencrBa ocoOeHHO 3G(EKTUBHBI i1 OOy4YeHUs] JICUCTBUSIM B
YCIOBUSAX  CIOXKHBIX M JaXe  Ype3BbIYAMHBIX CHUTyallMid mpu  OTpaboOTKe
IIPOTUBOABAPUMHBIX NEUCTBUU. VCIOnp30BaHME pEANbHBIX YCTAHOBOK I TPEHUPOBOK
HEXEJNAaTeNIbHO TI0 LEeJIoMYy psay TMNpuUYUH (MepephiBbl B 3JIEKTPOCHAOKEHUH,
BO3MOXHOCTb CO3/IaHUs aBAPUKHBIX CUTYyalui, MOBBIIIEHHAs OMAaCHOCTh M T.I1.). Kpome
ATOr0, 3JEKTPOHHBIE TPEHAXKEPbhl MCIOJIb3YIOTCS Il OTPAOOTKM YMEHUM W HABBIKOB
peuieHus 3ana4d. B aToMm ciydae oHu oOecneunBarOT MOJy4YeHHE KpaTKod MH(OpManuu
0 TEOpPUHU, TPEHUPOBKY HA PA3NIUUYHBIX YPOBHSIX CAMOCTOSITEIbHOCTH, KOHTPOJIb U
CaMOKOHTPOJIb.

[IporpamMmMHble  cpeacTBa  UId  MAaT€MaTHYecKOro M MUMHUTAIMOHHOTO
MOJICJIMPOBAHUS MO3BOJISIIOT ~ PAaCHIMPUTh  TPAHUIBl  DKCIEPUMEHTANIbHBIX U
TEOPETUIECKHIX WCCJICJIOBAHUH, JIOTIOTHUTD buznyeckuit AKCIIEPUMEHT
BBIUHCIUTENBHBIM OSKCIIEPUMEHTOM. B  OIHUX cioydasx MOJENUPYIOTCS OOBEKThI
UCCJIEIOBAHUSI, B JPYTUX - U3MEPUTEIbHbIE YCTAaHOBKH. Takue CpeicTBa MO3BOJISIIOT
COKpPATUTh 3aTPaThl Ha MPUOOpPETEHNE JOPOTOCTOALIETO JaOOPaTOPHOro 00OPYIOBaHUS,
CHUKAETCSl yPOBEHb 0€30MacCHOCTH paboT B yueOHBIX JabopaTopusax. K Mmoaenupyrommm
IPOrpaMMHBIM CpPEICTBAM MOXKHO TakKe€ OTHECTH MPEAMETHO-OPHUEHTUPOBAHHBIC
IpOrpaMMHBIE Cpebl, OOECHEeUMBaOIIME BO3MOXHOCTb OINEPUPOBAHUS MOJACISAMU-

00BbEKTaMHM OIpeIeICHHOTO Kilacca.



NudopmanimoHHO-IOMCKOBbBIE CIIpaBOYHbIE IpOorpaMMHbIe
CUCTEMBI MPEIHA3HAYEHBI i1 BBOJA, XPAHEHUS W TNPEAbABICHUS MenaroraMm u
oOydaembiM pazHooOpazHou mHpopmarmu. K duciay momoOHBIX CHUCTEM MOTYT OBITh
OTHECEHbl Pa3IMYHbIC THUIEPTEKCTOBBIE U THIIEPMENHA MPOTPaMMBbI, 0OeCreynBaloIre
HEPAPXUUECKYI0 OPraHU3AIMI0 MaTepralia U ObICTPBIA MOUCK MH(OPMALIUU TIO TEM WIIU
WHBIM TIpU3HaKaM. bompiioe pacmpocTpaHeHue MOMYYHIA TaK)Ke BCEBO3MOXKHBIE 0a3bl
naHHbIX. CUCTEMBI yrpaBiieHus 0a3aMu JaHHBIX 00€CeunBalOT BO3MOXKHOCTb MOUCKA U
COPTUPOBKM HH(POpMAIMK. ba3bl JaHHBIX MOTYT MCIOJIB30BaThCA B YUYEOHOM Ipoliecce
JUIsl OpraHu3allud TPEAbSIBICHUS COJAEpKaHUsA Y4eOHOro marepuajia M €ro aHaiusa.
VYyeOHble 0a3bl TaHHBIX PEKOMEHAYIOTCS JUIsl CAMOCTOSITEIbHOM pabOThl yHalllUXCs C
LETIBbIO MOMCKa " aHanM3a HE00X0IUMO uHbOpMaInu.

ABToMatu3upoBaHHbie oOyuaromue cuctembl (AOC), kak MpaBUilo, MPEICTABISIOT
co0o¥i o0ydJaromye mporpaMMbl CPaBHUTEIIBHO HEOOJBIIIOTO 00heMa, 00SCTIEINBAIOINE
3HAKOMCTBO yYaIlIUXCSl ¢ TEOPETUICCKUM MATEPHUAIOM, TPEHUPOBKY U KOHTPOJIb YPOBHS
3HaHUM.

OnexTpoHHBbIe y4eOHHKN (DY) ABISIOTCS OCHOBHBIMHU AJICKTPOHHBIMHU CPEICTBAMU
oOyyenusi. Takre y4eOHUKH CO3[1al0TCSI HA BBICOKOM HAyYHOM M METOJMYECKOM ypOBHE
M JIOJDKHBl ~ TIOMHOCTBIO  COOTBETCTBOBaTh  COCTABJAIOIICH  JUCHUTUIMHBI
o0pa30BaTeNbHOTO CTaHIApTa CHELMATbHOCTEH W  HaIlpaBICHUH, OMpEAeIIeMOoit
TUAAKTUYECKUMH €AMHUIAMU CTaHjaapTa U nporpammoi. Kpome storo, DY A0MKHBI
o0OecreunBaTh HEMPEPHIBHOCTD U MOJHOTY JUAAKTHUECKOTO IUKJIA Mporecca 00ydeHus
IpU YCJIOBUM OCYIIECTBICHUS] UHTEPAKTUBHOW 00paTHOM CBsi3H. OJHUM W3 OCHOBHBIX
CBOUCTB DY, SBISETCS TO, YTO €ro peaykKius K "OymaxkHomy" BapuaHTy (pacreuaTka
cozepkanusi DY) Bcerna NpuBOAUT K MOTepe Celu(PUIecKux AUIaKTHUECKUX CBOMCTB,
MPUCYILIHUX oV.

Okcneptrable oOyuatomue cuctembl (DOC) peanusyroTcst Ha 0a3ze uIel U TEXHOIOTUI
UCKYCCTBEHHOT'O MHTEJUIEKTAa. Takhe CHCTEMbl MOJEIUPYIOT ACSTENIbHOCTh 3KCIEPTOB
IpU PEIICHUH JOCTaTOYHO CJIOXKHBIX 3adad. DOC cnocoOHBI TpHOOpeTaTh HOBBIE
3HaHUA, o0ecreunBaTh OTBET Ha 3ampoc o00ydyaeMoro U pelieHue 3afad  u3

omnpenesieHHoOW mpeametrHor obmactu. Ilpu stom D0OC obecneynBaeT TMOSCHEHUE
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CTpaTerud WM TAKTUKH PEUIEHUs 3a/Jad B XOAE IHUAJIOrOBOM MOIAEPKKU Mpolecca
pemenus. K coxanenuto, mpu pabore ¢ D0C He peam3yloTcs TaKhe 3BEHbS
JAUIaKTUYECKOTO IIMKJIA Mpoliecca 00ydeHus, KaKk OpraHu3alys MPUMEHEHHS YUalluMUCs
MOJTYYCHHBIX TEPBUYHBIX 3HAHUN W TOJyYEeHHE OOpaTHOM CBsI3U (KOHTPOJb JEHCTBHUI
yuamuxcs). [Ipu pabore ¢ 30C 00yyaeMbIM HE MPUXOIUTCS CAMUM HCKaTh PEIICHHE,
COOTBETCTBEHHO, HE PEAIM3YETCS U TAKOE 3B€HO JHMJIAKTHYECKOr0 IIUKJIA, KaK IMOJy4YEHNE
oOpaTHOM CBSI3H.

WuTennexryansubie odyyarouie cucreMbl (MOC) oTHOCATCS K cucteMaMm HanOoliee
BBICOKOTO YPOBHSI U TaKKe pealn3yloTcs Ha 0asze Hjieldl MCKYCCTBEHHOTO HHTEIJIEKTA.
HNOC moryT ocyliecTBIATh yIpaBJICHHE Ha BCEX JTamax pelleHus y4eOHOH 3ajaud,
HauyMHasT OT €€ IOCTAHOBKM M TOMCKA IMPUHLMIA PEHICHUS W KOHYash OLIEHKOH
ONTUMAJIbHOCTU PEIICHUS, C YYETOM OCOOEHHOCTEW AesiTeabHOCTH 00yuyaeMmbiX. Takue
CUCTEMbl OO0ECIEeUMBAIOT JUAJIOTOBOE B3aUMOJICHCTBUE, KaK MPaBUIIO, Ha S3BIKE,
OM3KOM K ecTecTBeHHOMY. [Ipu 3TOM B X0l Juaiora MOTYT OOCYKIaThCsl HE TOJBKO
MpaBUIBHOCTh TEX WM WHBIX JCUCTBUH, HO M CTpaTerus IOUCKA pEIICHUs,
IJITAHUPOBAaHMS NIEUCTBUMA, TpueMbl KoHTposis U T.4. B MOC Ha ocHOBe Mopjenu
oOy4aemoro (yTOYHs€eMOM B XOJle Y4EOHOro Ipoiiecca) OCyIECTBIsAeTCA pedIeKCUBHOE
ynpasnenue o0yuenneM. Muorue MOC MOryT coBepIIEHCTBOBATh CTPATErHi0 00ydeHuUs
[0 Mepe HaKOIUIeHUs JaHHbIX. OTauunTenbHbiM npuzHakom MOC sBuseTcst To, YTO OHU
HE COJIepkaT OCHOBHBIX M BCIIOMOTaTeNIbHBIX 00y4YaloIMX BO3/IEUCTBHUI B TOTOBOM BUJE,
a TEHEpUPYIOT HX.

CpenctBa  aBTOMaTu3alud  Npo(ecCHOHATBLHONW  JIESITEIBHOCTH  (ITAKETHI
npukiagHeix mnporpamMm, CALS-cuctemMbl W T.M.) paccMaTpUBalOTCS B COCTaBe
AJIEKTPOHHBIX CPEJICTB O0YUEHHS HE TOJIBKO KaK MpeIMeT U3yUeHHs, HO U KaK CPeACTBO
oOy4eHus npu peleHun npoeccuoHaNTbHO-OPUEHTUPOBAHHBIX 3asay.

W3 npuBEAEHHOr0 CHUCKA M IOCIEIYIOUIEr0 ONUCAaHWS BUIAHO, YTO YKa3aHHbBIE
cpenctBa uHboOpMaTH3alMu OOpa30BaHUSA SBISIOTCS HE 0ojiee 4YeM MPUMEPOM
ANIEKTPOHHBIX CPEACTB O0YUEHHUS MJIM UX KOMIOHEHT. ECTECTBEHHO, YTO CyIIECTBYIOT U
IPYTUE CPEACTBA, KOTOPBIE MOMNAJAI0T MO/ MPUBENECHHOE BhIlIE onpenenenue OOU wim
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Kpome Toro, BrximwouyeHne B coctaB ICO CEpBUCHBIX CpEICTB, a TaKxke
HEOOXOJAMMOCTh H3Y4YEHHUsI B paMKax Hacrosmero HHeTpHeT-u3gaHus pa3inyHbIX
MHCTPYMEHTAJIBHBIX CPEJl, PEAAKTOPOB, KOHCTPYKTOPOB U JIPYTUX aHAJIOTUYHBIX CPEICTB
oOpazoBaTenbHOTO0  Ha3HaueHuss HapaBHe ¢ OCO genmaer  1enecooOpa3HbIM
OJTHOBPEMEHHOE PACCMOTPEHHUE JJICKTPOHHBIX CPEACTB OOy4eHHS, 00pa30BaTEIbHBIX
AJEKTPOHHBIX HW3JAaHUM UM 00pa30BaTENbHBIX 3JIEKTPOHHBIX pecypcoB. [lamee B
HACTOSIIIIEM TOCOOMU 3TU MOHATUS OyAyT HCIOIB30BAThCS BMECTE B BUJIE €IUHOTO
TepMUHA 00pa3oBaTeNbHBIC JJICKTPOHHBIC H3JAaHUS U PECypchl (WM, pPaBHO3HAYHO,
AJIEKTPOHHBIE CpeAcTBa oO0ydeHus). B HekoTopeix chydasx cioBo '"pecypchl”
UCIIOJIB30BaThCA HE OyJeT IS MPOCTOThl u3noxkeHus. A6opesuarypsl OOU unu 3CO

OyIyT yrmoTpeOIsSThCS B3aMEH ATOro 00JIe€ €eMKOTO COCTABHOTO MTOHSATHS.

IIpeumymecTBa NCMOJIB30BAHUSA JIEKTPOHHBIX CPEACTB B 00y4eHHUH

Nudopmatuzanus obpazoBanus. CpeacTsa nHGpopMaTHU3auu 00pa3oBaHus.
[IpeumytiecTBa 1 HETOCTATKU MUCIIOJIH30BAHUS AJICKTPOHHBIX M3aHUN U PECYpPCOB B
MOJITOTOBKE

[Ipexme yem BecTH pasroBOp 00 OCOOEHHOCTSX W JETANSAX CO3/IaHUS AJICKTPOHHBIX
CpencTB 0Oy4eHUs, HEOOXOAUMO OMNpenenuTh o01acTh Haubosee 3PHEKTUBHOTO
UCTIONB30BaHUSI TaKUX CPENCTB, paccMaTpuBas €€ B OO0IIeM KOHTEKCTE MPOIIECCOB,
CBSI3aHHBIX c uHbopMaTH3aImen o011ero CpeaHero oOpa3oBaHuUs.

Pa3Bute um pacnpocTtpaHeHue HWHPOpPMANMK W HWHPOPMAIMOHHBIX TEXHOJOTHUN
MO3BOJISIET TOBOPUTH O HAJIWYUK TPOIECCOB HHGPOPMATHU3AIMHU, OKA3BIBAIOIINX
PEBOJIOIIMOHHOE  BO3JICMCTBHE Ha BCE CcQepbl KUZHEASATSITLHOCTH OOIIECTBa,
KapJAWHAIBHO HW3MEHSIOIIMX YCJIOBHS JKHU3HU M JIEATCIBHOCTH JIOACH, MX KYJIBTYpY,
CTEPEOTHII TTOBEJIEHUS, 00pa3 MBICIICH.

OueBuaHBIN TIporpecc B 00J1aCTH MHPOPMAIIMOHHBIX TEXHOJOTUH MOBIIEK 32 COOOM
MOSIBJICHUE B HAYYHBIX M HAYYHO-TIOMYJISIPHBIX W3JaHHMSIX TepMHUHA "WHOOpPMAIMOHHOE
obmectBo". Hekotopwie ydeHnble moja WHOOPMAIMOHHBIM MOHUMAIOT OOIIECTBO, B

KOTOpOM TJIaBHBIM IMPOAYKTOM IIPpOU3BOACTBA SABJIAIOTCA 3HaHU. 3anaan
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uHpopmaTh3aluuu obIlIecTBa M BceX ero cdep, K UYHUCIy KOTOPBIX OTHOCUTCS U
oOpa3zoBaHMe, yJeNseTcs TMOBBIIIEHHOE BHUMaHue. HeoO0XoauMMocTh CHUCTEMHOTO
roCy/IapCTBEHHOIO MOAX0/1a K MPOLECCy pa3BUTHs MH(POpMATH3AIMK O0IIeCTBa Havaa
0CO3HaBaThCcA B Havasie 90-x rogoB mponuioro Beka. Tak, Hanpumep, emie B 1990 rony
Obuta paspaborana u npunsata "Konuenuus nHdopmaruzanmm obiiectBa”, a MOHSATHE
"uHpopMaTuzanuua" CTaJ0 BCE UIMPE HCIOJB30BAaThCA KaK B HAay4yHOH, TaKk U B
OOIIIECTBEHHO-TIOJIMTUYECKON ~ TEPMHUHOJIOTUM, TOCTENEHHO  BBITECHSSI  IOHSTHE
"KoMIbIOTEpHU3aLus'".

OTHOCUTENIBHO IIMPOKOE ONpe/esicHHe MOHATHA "WHpopMaTtuzamus" aajl B CBOHUX
nyonukausax akagemMuk A.Il. Epmos. On nucan, uro "uHpopMaTuszanus - 3T0 KOMILIEKC
Mep, HanpaBJIEHHBI Ha oOOecleyeHUue TMOJHOIO HCMOJIb30BaHUS JIOCTOBEPHOTIO,
MCYEPIBIBAIOIIETO U CBOEBPEMEHHOI'O 3HAHUSI BO BCEX OOIIECTBEHHO 3HAYMMBIX BUAAX
yenoBeueckon aestenbHocTh". [Ipu aTom A.Il. EpiioB nmomguepkuBai, 4To HHGOpMaIus
CTAaHOBUTCS  '"CTpaTerMUYeCKMM pecypcoM o0liectBa B LEJIOM, BO MHOIOM
00OyCJIOBJIMBAIOIIMM €ro CIOCOOHOCTh K YCHEIHOMY pa3BuUTHIO". B TO ke Bpems, 1o
saxmroueHuto  FOHECKO, undopmaTtuzanus - 3T0 mmpoKoMacmTabHOe TMpUMEHEHNe
METO/JIOB U CpeacTB cOopa, XpaHEHHUS U  PACHPOCTPAHEHHUS HUHPOpPMAlUU,
o0ecrneunBaroIIel CHCTEMATU3AUI0 UMEIOIIUXCS U POPMUPOBAHUE HOBBIX 3HAHUM, U UX
UCIIOJIb30BaHUWE  OOIIECTBOM  JUIsl  TEKyIIEro  YNpaBieHHs U JajdbHEHIIero
COBEPILIEHCTBOBAHMUS u pa3BUTHSL.

B Hacrosmem kommuiekce  MHTepHET-M3gaHW UL NEJAaroroB  MOHSITHE
"uHpopmaTuzalus 00pa3oBaHUA" BBOJUTCS HWHTETpaAllMCd JTHX JABYX OIpEIeIECHUM.

NudopmaTuzanusi oOpazoBaHus NpeACTaBIsieT cOO0M 00JaCTh HAyYHO-TPAKTUYECKON
JeSITeIbHOCTH YeJIOBEKa, HalpaBJICHHONW Ha MPUMEHEHHE TeXHOJIOTHIl U CpelacTB cOopa,
XpaHeHusl, O00pabOTKM U  paclnpocTpaHeHus uHpopmanuu, obecrneynBarolee
CUCTEMATHU3AINI0 UMEIOIINXCS U (popMuUpOBaHHEe HOBBIX 3HAHUU B chepe oOpa3zoBaHUs
IUIA  JAOCTH)KEHHUS IICHUXOJIOTO-TIEIaroTHYecKuX 1iesied OO0ydyeHUss U BOCIMTAHUA.

Buenpenue uH(GOpPMAIIMOHHBIX TEXHOJIOTMM B pa3iiMyHble O0JACTU COBPEMEHHOMU
CUCTEMBI 00pa30BaHus MPUHUMAET BCe O0jiee MacIITaOHbI U KOMIUIEKCHBIA XapakTep.

BaxxHo moHuMmath, yTto MHGOpMaTH3alus 00pa3zoBaHUsl OOECIEYMBAET JOCTUXKEHUE
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IBYyX cTpaTternueckux 1enei. IlepBas w3 HUX 3aKio4yaeTcs B MOBBIIICHUU
3¢ (PEeKTUBHOCTH BCEX BUIOB 00pa30BaTENIbHOM AESTEIHLHOCTH Ha OCHOBE MCIIOJIb30BAHUS
MH()OPMAITMOHHBIX U TEJICKOMMYHUKAITMOHHBIX TEXHOJIOTHA. BTopas - B MOBBINICHUU
KauecTBa MOATOTOBKU CIIEUATUCTOB C HOBBIM THUIIOM MBILIUICHUS, COOTBETCTBYIOIIUM
TpeOoBaHUSM MH(POPMAIIMOHHOTO O0IIIECTBA.

Nudpopmatuzanus oOpa3oBaHUS Ha MpPaKTUKE HEBO3MOXKHA 0e€3 MPUMEHEHHS
CHEeIUaIbHO Pa3padOTaHHBIX KOMIBIOTEPHBIX alMapaTHBIX M MPOrPAMMHBIX CPEJICTB,
KOTOpBIE HA3bIBAIOTCS CpeACTBaMHM MH(pOpMaTHU3aluu oOpa3oBaHus. BaXxHO MOHHUMATH,
YTO K YMCIY CpPEICTB MH(pOpMaTu3aluy oOpa3oBaHUS B TOJHON Mepe OTHOCATCA U
AJIEKTPOHHBIE CPEJICTBA OOYUEHUS.

CpenctBamu  uH(pOpMaTH3aMUd  00pa30BaHUS HA3bIBAIOTCS  KOMIIBIOTEPHOE
anmnapaTHOe M MporpaMMHOE OOecreueHHEe, a TaKKe UX COJAEpKaTeIbHOE HAINOJIHEHUE,
UCIIONIb3yeMble Ui JOCTHKEeHHMs — uenedl  uHdopmaruzammu  0Opa3oBaHUS.

Hcnonb30BaHue TOJBKO CPeNCTB MH(OpMATHU3ALMU 00pa30BaHUsl HEJOCTATOYHO TSt
MOJIHOIICHHOTO ~ TNPHUMEHEHHs  WHMOOPMAMOHHBIX M TEIEKOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI B oOpa3oBaHuu. Ha mpakTuke Takue cpencTBa 00s3aTebHO JTOKHBI OBITh
JIOTIOJIHEHBI ~ UJIe0JIoTHYecKor  0a3oil  mHboOpMaTh3anMu 00pa3oBaHMs, a TaKxke
JESTeNIbHOCThIO CIELMATUCTOB B  Pa3jMYHbIX OOJAcTSIX 3HAHUN, YbE ydacTue
HE00X0MMO TSt JOCTUKEHUS uenen uH(pOpMaTH3AIINN.

NudopmaTuzanuss oOpa3oBaHMs, HE3aBUCUMO OT HAIpaBJICHUS €€ peaju3alluu,
SIBJISIETCS IIHUPOKOM, MHOTOACIIEKTHOM 00JIaCThIO IEATEILHOCTH YeI0BEKa, BIUSIOIICH Ha
(yHKIMOHUMpOBaHUE BCEW cUCTEMbl OOpa3oBaHus, W, 0€3 NpeyBelUYeHUs, Ha >KU3Hb
BCEr0 OOIIECTBA B LIEJIOM.

Nudopmatuzanmmu 00pa3oBaHus 3acTaBisIET MEpPECMATPUBATh TPATUITMOHHBIC
ydeOHbIe Kypchl MH(OPMATHUKH, METOJBI, TEXHOJOTUHA M CPEACTBa MH(POpPMATH3AIINH,
IpUMEHsieMble B O0yueHUU IpyruM aucuuiimHaMm. C MOMOIIBI0 METOAOB M CPEICTB
uHpOopMaTHKN OYIyIIUNA CHCIUAIKUCT JODKEH HAYUYUTHCS TOJydaTh OTBETHI HA BOMPOCHI
O TOM, Kakue MMEIOTCS HH(POPMAIIMOHHBIE PECYPCHI, T/I€ OHU HAXOJIATCS, KaK MOKHO
MOJIYYUTh K HHM JOCTYIl M KakK HX MOXHO HCIIOJIb30BaTh B IIEJIAX TMOBBIIICHUS

3¢ PeKTUBHOCTH CBOEH MpodecCHOHaTBHOMN ACATEILHOCTH.

11



HNudopmarnzanus oOpa3oBaHUs BKJIIOYAET B ce0s HAaydyHbIE OCHOBBI CO3/aHUS,
OKCHEPTU3bl U MPHUMEHEHHs] 00pa3oBaTEeNbHBIX 3JEKTPOHHBIX M3JaHWA U pecypcoB. B
TOM 00JIaCTH €Ille MHOTO HE peleHHBbIX 3a7ad. K HUM MOXXHO OTHECTH 3aJayuu
aJIeKBaTHOCTU TAaKUX CPEICTB pealusM Y4eOHOro TMpolecca, MOBBIIICHUS YPOBHS
HAyYHOCTH, CMBICIIOBOM H CTHJIUCTHYECKOW KYJbTYpbl COJEp)KaHUSA CpPEICTB
uH(pOpMaTU3alny, HEOOXOUMOCTh uHTEp(PeiicHO, TE€XHOJIOTHYECKON U
MHQOPMALIMOHHON CBSI3U MEXIY OTIENbHBIMU 00pa30BaTENbHBIMH W3JAHUSMH U
pecypcamu, 3aJeHCTBOBAHHBIMHU B Pa3HBIX OO0NACTAX JEATEIBHOCTH LIKOJ U BY30B.

MoOXeT CIOXUThCS BIEUYATIIEHHE, YTO HCIIOJIb30BAaHHE DJIEKTPOHHBIX CPENICTB
oOyuyeHHsI Bcerja OIpaBJaHHO BO BCeX OO0JAcTsIX 00pa30BaTENbHON JESTENBLHOCTH.
be3ycnoBHO, BO MHOTMX Ciy4asix 3TO MMEHHO Tak. Bmecte ¢ Tem, mHopmaTuzaus
oOpa3oBanus 00JagaeT M pPAIOM HETaTHBHBIX acleKToB. [lo3uTHMBHBIE M HETaTHBHBIC
(bakTOpbl HCIMOJNB30BaHUA O00pa30BaTENbHBIX SJEKTPOHHBIX H3JAaHUM U PECypCOB
HEO0OXOUMO 3HATh U YUUTHIBATh B MPAKTHUECKON paboTe KaKIOMY MEIarory, a yx TeM
Oomee  yuHTenio, CO3JalOlleMy Takue cpenctBa. Vcmonb3oBaHue — CpeACTB
MH(OPMALIMOHHBIX TEXHOJOTHMM B CHUCTEME MOATOTOBKH IIKOJIHHUKOB TPUBOIUT K
oOOralieH’I0  MeJaroru4eckoil W OpraHu3allMOHHOW  JIEATENIbHOCTH  IIKOJIBI
CJIEYIOIIUMU 3HAYUMBIMUA BO3MOKHOCTSIMU:

COBEpUICHCTBOBAHHSA METOJOB W TEXHOJOTMH oTOOpa U  (POPMHUPOBAHUSA
cojiep>kaHusl 00pa30BaHMUsI;

BBEJICHUS U PAa3BUTHS HOBBIX CIECHUAIM3UPOBAHHBIX YUYEOHBIX AUCLHUIUIMH H
HanpaBieHUH OOyueHMs, CBS3aHHBIX C UWHGOpPMATHKOW U WHGPOPMAIMOHHBIMU
TEXHOJIOTHSIMU;

BHECEHHUS HM3MEHEHH B oOydeHue OOJBIIMHCTBY TPAJUIUOHHBIX JUCIMILINH,
HaNpsSMYIO0 HE CBSI3aHHBIX ¢ HHPOPMATUKOIA;

NOBBIIEHUS A(P(GEKTUBHOCTH OOyYEHHUs 3a CYET TMOBBIIICHUS YPOBHSA €ro
UHAMBUAyaMM3alMu U auddepeHnuanu, — UCMOJIb30BaHUSA  JOMOJTHHUTEIbHBIX
MOTHBAIIMOHHBIX PHIYAros;

OpraHu3ali HOBBIX (POPM B3aUMOJICHCTBUS B Ipolecce O0yuyeHUs U W3MEHEHUs

CoJiep KaHMs M XapakTepa AesTeNbHOCTH 00yYaroero 1 o0y4aemoro;
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COBEpLIECHCTBOBAHUS MEXaHU3MOB YIIPABJICHUSI CUCTEMON 00pa30oBaHMsL.

IIpouecc wmHpopmarnzauuu 00pa30BaHUSA, MOAJAEPKHUBAsT HMHTETPAllMOHHBIE
TEHCHIIMY MO3HAHUA 3aKOHOMEPHOCTEN MPEAMETHBIX 00JIacTeil U OKPYKAIOUIEH Cpesbl,
aKTyaJlu3upyer  pa3pabOTKy  MOAXOJOB K  HCIHOJB30BaHUIO  IOTEHLIMAJA
MH(GOPMALIMOHHBIX TEXHOJOTHM JI1 Pa3BUTHS JUYHOCTH 00ydaeMoro. DTOT MpoLecc
MOBBIIIAET YPOBEHb AKTUBHOCTU M PEAKTUBHOCTH 00Yy4aeMOro, pa3BHBAaeT CIIOCOOHOCTHU
QJIbTEPHATUBHOIO MBILUICHNUs, (OPMUPOBAHUS YMEHUU pa3padaThiBaTh CTPATETHIO
MOKCKA PEIIEHUI KaK Y4eOHbIX, TaK M MPAKTUYECKUX 3a7a4, MO3BOJISIET MPOTHO3UPOBATH
pe3yJIbTaThl peanu3aly MPUHATHIX PEIIECHUI Ha OCHOBE MOJEIMPOBAHMS M3y4aeMBbIX
00BEKTOB, SIBJICHU, IPOLIECCOB U B3aMMOCBS3€Ei MEXy HUMU.

Hcnonb30BaHne 37E€KTPOHHBIX CPEJCTB BO BeeX opmax 00ydeHHUs MOKET MPUBECTU
U K psAJly HETaTUBHBIX I1OCJIEICTBUH.

B wacTtHOCTH, Yale BCero OJHUM U3 MPEUMYIIECTB O0yUYEHHS C HCIOJIb30BaHUEM
CpeacTB UH(OpMATU3AIMK HA3bIBAIOT UHIUBUAYAIN3aUI0 00yueHus. OQHaKo HapsIy C
IPEUMYIIECTBAMU 31€Ch €CTh W KpPYIHBIE HEIOCTATKH, CBS3aHHBIE C TOTAJIBHOM
uHANBUAyanu3anue. MuauBuayanuszanus CBOAUT K MHUHUMYMY OTpPaHHYEHHOE B
y4eOHOM IIpoliecce )KMBOE OOILIEHUE MPEnoaBaTeiae U 00y4aeMbIX, yUaluXxcs MExXIy
co0oif, mpenjaras UM OOIIeHHE B BUAE "Auanora ¢ KOMIbIOTEpoM'. DTO MPUBOIUT K
TOMY, YTO 00y4aeMblii, aKTUBHO IOJIb3YIOLIUNCS )KUBOM PEUbIO, HAJ0JTO 3aMOJIKAET IPU
paboTe co cpeacrBamMu HHGOpMATU3AIMKM OOpa30BaHMS B JIMIE 00pa30BaTEIbHBIX
AIIEKTPOHHBIX HW3JIaHUH M PECypcoB, YTO OCOOCHHO XapakTepHO Ui JIIOJICH,
oOy4armuxcst JUCTAaHIMOHHO. OpraH OOBEKTHBH3ALMU MBIIUICHUS YEJIOBEKA - peyb
OKa3bIBACTCsSI BBIKIIOYCHHBIM, OOC3JBI)KCHHBIM B TEYCHHE MHOTHX JIET OOy4YeHHS.
OOyyaemplii HE TOJMyYaeT JOCTATOYHOM TMPAKTUKH JIHAJIOTHYECKOro OOIIeHus,
dbopmupoBanuss u  (HOPMYJIMPOBAHUS MBICIM Ha MNPOo(EcCHOHATBLHOM  SI3BIKE.

JpyruM  CYyIIECTBEHHBIM  HEIOCTAaTKOM  IIOBCEMECTHOTO  HCIOJIb30BaHUs
o0pa30BaTeNbHbIX 3JEKTPOHHBIX H3JIAaHUH W PECYpPCOB SBISETCS CBEPTHIBAaHUE
COLIMATIbHBIX KOHTAKTOB, COKpAIICHWE MPAKTUKUA COIMAIBHOTO B3aMMOACHCTBHS |
OOLIeHMSI, UHIUBUAYATH3M.

HauOonbiryto TpyJHOCTH MpeACTaBiIseT co0oil mepexo] oT uHbopMalu,
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LUPKYJIUPYIOLUIE B cucTeMe OOy4eHHs, K CaMOCTOATEIbHBIM IpO(ecCrOHAIbHBIM
NEeNCTBUAM, HHAYE TOBOPS, OT 3HAKOBOW CUCTEMBI Kak ()OpPMbI IPEACTABIICHUS 3HAHUS Ha
CTpaHUIaX Y4yeOHMKa, DKpaHe IUCIUIess M T.I. K CHUCTEME MPaKTHUYECKUX JeHCTBU,
UMEIOLUX TPUHIUINAIBHO HWHYIO JIOTHKY, HEXENIW JOIMKa OpraHU3alud CUCTEMBbI
3HAKOB. JTO KJacCHuecKas MpolieMa MpUMEHEHHs 3HAaHUM Ha MpakTuke, (opMajbHBIX
3HAHUHU, a Ha MCUXOJOTHYECKOM S3bIKE - MpodiieMa mepexosia OT MBICIH, K JEHCTBHIO.

OmnpeneneHHple TPYAHOCTH U HETATUBHBIE MOMEHTBI MOTYT BO3HUKHYTh B PE3YJIbTATE
NPUMEHEHUS DJEKTPOHHBIX CPEACTB OOy4YeHHUs, NPEIOCTABISAIOIIMX IIefaroraM U
y4aluMCcs 3HaUUTEIbHYI0 CBOOOly B IIOUCKE U UCIOJIb30BaHNU MHpopManuu. [Ipu sTom
HEKOTOpbIE TeAaroru M oOyyaeMble 3a4acTyl0 HECIOCOOHBI BOCHOJB30BAThCS TOU
cB000/I0M, KOTOPYIO MPEJOCTABISIOT COBPEMEHHBIE TEIEKOMMYHHUKAIIMOHHBIE CPEJICTBA.
YacTto 3amyTaHHbBIE W CIOXHBIE CHOCOOBI MPEACTABICHUS MOTYT CTaTh NPUYUHOU
OTBJICYEHHs 00Y4aeMOro OT U3y4aeMOro MarepHalia u3-3a pa3ndHbIX HECOOTBETCTBUH.
K Tomy e, HenmuHeWHas CTpyKTypa MHGOpPMAIMK MOABEpraeT yuaierocs "coOmasny"
CJIieIoBaTh MO MpeJjlaraeéMbIM CChUIKaM, YTO, IPH HEYMEJIIOM HCIOJIb30BaHUM, MOXKET
OTBJIEYb oT OCHOBHOT'O pycna U3JI0KEHUS y4eOHOTO MaTepuasa.

KosoccanbHbie 00BEMBI uHpopmanuu, MIPEACTABIISIEMbBIC HEKOTOPBIMU
o0pa30BaTeNbHBIMH 3JIEKTPOHHBIMU U3/IaHUSMU U PECYpPCaMH, TAKUMHU KaK 3JIEKTPOHHbBIE
CIPaBOYHUKH, SHUUKIIONEINH, IHTEepHET-IOpTajbl, TAK)KE MOTYT OTBJIEKaTh BHUMaHUE B
nporecce 00yueHus.

Bonee Toro, kpaTrkoBpeMeHHas MaMATh YyejIoBeKka 00J1aAaeT OYeHb OTPaHUUYEHHBIMU
BO3MOXHOCTsIMU. Kak mpaBuiio, 0ObIKHOBEHHBIN YEJIOBEK CIIOCOOEH YBEPEHHO MOMHUTH
U OTIEpUPOBATH OJHOBPEMEHHO JIUIIb CEMBIO PAa3IMYHBIMUA MBICTMMBIMU KAaTETOPHUSIMHU.
Korna yuamemycs OJHOBpEMEHHO JIEMOHCTPUPYIOT HH(OPMALMIO pa3HbIX THIIOB,
MOXET BO3HUKHYTh CHUTyallus, B KOTOPOM OH OTBIIEKA€TCA OT OJHUX THUIIOB
uHpopMaluy, 4TOOBl YCIEAUTHh 3a JAPYTUMH, IMPOIyCKas BaXKHYIO HHPOpPMAIIHIO.

Bo MHOrux citydasx uCHojib30BaHUE JIEKTPOHHBIX CPEACTB 00yUEHUS! HEONIPaBAAHHO
auiaeT o0y4aeMbIX BO3MOKHOCTHU MPOBEACHUS PEAbHBIX ONBITOB CBOMMHU PYKaMH, YTO
HEraTHBHO CKa3bIBaETCs Ha pe3yJbTaTax o0yueHusl.

W, nakoHen, Henb3s 3a0bIBaTh O TOM, YTO YpPE3MEPHOE M HE OIPaBIaHHOE
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WCIIOIL30BaHNE OOJIBIIMHCTBA CpeacTB I/IH(I)OpMaTI/IBaHI/II/I HEraTUBHO OTPaXXacTCsA Ha

3JI0pOBbE BCEX YYACTHUKOB 00pa30BaTEILHOIO Mpoliecca.

ITPUMEPHI MIPAKTUYECKHUX 3AJAHUA K IPAKTUYECKHAM 3AHATHSAM

3amanue 1. BBIMOMHUTD MUAAKTUYECKOE MOCOOME C OMHCAHWEM €T0 WCIOJIb30BAaHUS B
y4eOHOM TIpollecce, CHUCTeMOW 3a/ad WIH MPEUIOKEHHBIMH BCEBO3MOXKHBIMU
(dparMeHTaMu C UCTOIB30BAHUEM JIAHHOTO TOCOOUSI.

3amanue 2. CoCTaBUTh U PEIINTh UTOTOBYIO KOHTPOJBHYIO paboTy Mo airedpe 3a Kypc
OCHOBHOM IIKOJIbI (KOHTPOJIbHYIO pabOTy MO MaTeMAaTHKE 3a KypC MOJHOM HIKOJbI).
[Io pexomeHnOBaHHBIM MMHUCTEPCTBOM KHUTaM Uil TPOBEICHUS HWTOTOBOM
aTTECTaIlMH TI0 MAaTEMATUKE COCTABUTh OJIUH BapUaHT PaOOTHI, PEIIUTh €€, TPaBUILHO
0(OpMHUTH, OCYILIECTBUTH B3aUMOIIPOBEPKY C 0OOCHOBAHUEM OIIEHKH.

3aganue 3. 3HaKOMCTBO C METOJIMYECKUMH CUCTEMAMHU OTBITHBIX YUUTEJIEH MAaTEMATHUKHU.
['pynmaM CTyJZeHTOB TMpejuiaraeTcs M3y4YUTh OCOOCHHOCTH padOTHI  OIMBITHBIX
YYHTENIeH MaTeMaTUKHA Ha BBIOOp, MOATOTOBUTH COOOIIEHHWE M BHICTYIHTH C HAM Ha
3aHITHH.

3amganne 4. Meroanka oOy4deHUs] MOMCKY pelIeHHs 3aaad. J{s BBIOJHEHMs 3aJaHus
HEOOXOJMMO: YMETh PEIIaTh M OCYIIECTBISATh TMOUCK PEIICHHUS KaKIOW M3 CIHCKa
3amay  (CIIUCOK BBIJAETCA CTYJEHTaM); YMETh OIMCHIBATh HCMOJIb3YEeMbIE TPHU
pEIICHUU TPUEMBI TTOMCKA PEIICHUs 3aJa4M, 3HaTh HECKOJBKO CIIOCOOOB peIIeHUS
3a/1auu; yMeTh (OpMYyJIMPOBAThH U peliaTh 00paTHBIC 3a/1a4M, 3HATh KIIOYEBHIE 3a/1a4u
JUTSL KQXKIOW W3 TIPUBEJCHHBIX, a TAKXKEe 0000IIEHNS U YaCTHBIE CIIydaH 3a7ad; YMETh
OpraHW30BHIBATH JIMAJIOTOBYIO CXEMY IIOMCKa pEIICHHWS 3aJadd; 3HaTh BCE
omnpeneneHuss U (POPMYIMPOBKH TEOPEM, KOTOPHIC HCHOIB3YIOTCS TPH PEIICHUH
3ajay.

3amanue 5. Pa3zpaboTka crieHapusi BHEKIACCHOTO MEPONPUITHS TT0 MareMmatuke. [ pyrima
u3 4-5 4YenoBek BbIOMpaeT TeMy U BHJ BHEKJIacCHOro meponpusitus. CiieHapuu
o(OpPMIISIOTCSI B BHJIC OTACIBHBIX OPOIIIOP M CAAOTCS MperoaaBaTelto. B pesyiabrare
MIPOBEPKH BHIOMPAIOTCS 3 caMble OpUTHHATIBHBIE pa0OThl. ABTOPHI paOOT TOTOBST BECh

HEO0OXOAMMBIN HAIJISIAHBINA U pa3JaTOYHbII MaTepuall U OPraHU3yIOT UTPY B IPYIIIE BO

15



BpPEMsI OUEPETHOTO 3aHSTHSL.
3amanue 6. [loaroroBbTeCh K OJHOMY IPAKTUUYECKOMY 3aHSATHUIO IO MaTeMmaTuke. Temy
3aHATUA BEIOEPUTE CAMOCTOATENIHHO. B 0TUeTe N0MIKHO OBITH OTPAKEHO:
- TEMaTUYECKOE IIJIaHUPOBAHMUE;
- IOAPOOHBIN 0TOOP coAep KaHUSI 3aHITHS,
- KOHCIIEKT 3aHATHUS.
3amanue 7. Ilonbepure necATh TPYIHBIX 3a4ad 10 TPUTOHOMETPUM I YYaIlUXCS
cTapuiel mKojbsl. B oTdere MOMKHBI OBITH MpPENCTaBICHBI Pa3IMYHBIE CIIOCOOBI
pEILIEHNs, IOUCK PELICHUs 3a/1a4, KJIFOUEBbIE 3a/1a4H.
3ananue 8. IIpoaHanu3upyiite yueOHbII MaTepranl Kypca MEXaHUKH CIUIOIIHOM CpeJibl C
LEJIbIO BBISBIICHUS UCTIOIB3YEMOT0 UMU MaTEeMaTHYECKOTO ammapara.
3ananue 9. PazpaboTaiiTe METOIMKY pelIeHUs IPUKIAAHON 3aJauu:
- CocraBieHle MaTeMaTHYECKONW MOJIEIH.
- Pemmenue monenu.
- Untepnperanus, paciin@poBKa pelieHusl.
3amanue 10. CocTaBpTe 3a/1a4 C NPAKTUYECKUM COJIEPHKAHUEM, PACKPOUTE METOAUKY MX
pELIEHNUS.
3ananue 11.PaccmMoTpuTe 3amaum ¢ IKOHOMUYECKUM COAEpX aHHEM, pa3paboraiite
METOJIUKY UX PELICHUS.
3amanue 12. Mcnonp3ys CTaTUCTUYECKHE JAHHBIE, COCTABbTE 3a/auH, HCIOJIb3YIOLIUE
HKOHOMUYECKUE KaTerOpUH: MPOU3BOAUTEIBHOCTh TPya, MPUObLIb, C€0ECTOUMOCTD,

3arpathl, 3QPEKTUBHOCTH MPOU3BOJCTBA U T.I.

1. PABBUTHUE BAPUALIMOHHbLIX ITPUHIIUITIOB MEXAHUKHU
Y.P.I'AMUJIBTOHOM

Yunesam Poyan ['amunbsTon (Hamilton) (1806—1865) — Beinaronuiics upiaHacKuid

YYEHBII, HHOCTpaHHBIN wiieH-KoppecnoHaeHT [leTepOyprckoil akagemuu Hayk (1837).
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["amunsTOH OTIIUYAJICS UCKJTIOYUTEITLHO
Pa3HOOOpa3HBIMUA CIIOCOOHOCTSIMH, BIIAJIE MHOTUMH SI3bIKAMHU.
ITo OKOHYaHUU TpuHUTH-KOJIIE KA Jy6nuHCKOTO
YHHBEpCUTETa OH ObLI Ha3zHa4yeH MpodeccopoM acTpOHOMUU
Kotemka cB.  Anzapes JlyOMMHCKOTO YHUBEpCHUTETa U
KOPOJIEBCKMM  acTpoHOMOM  HWpmanauu. MHorue  rojbl
[amunbToH BO3rmaBisn JlyOnmHCKYI0 oOcepBaTOopuio, ObLT

YJIEHOM HECKOJILKMX aKaJIEMUIA.

Yuneam Poyan [TepBbie padoThl ¥Y.P.I'amuiabTOHAa OTHOCSTCS K 001acTH
["amunsTOH ontuku M MexaHuku. Co3naHHas UM B 1824 romy Tteopus
(1806-1865) CBETOBBIX JIyuel MO3BOJMIA TMpeackazath (B 1832 romy)

SBJICHUE KOHUYECKOM pedpakuvd B JBYOCHBIX KpUCTaliaX, MOATBEPKICHHOE
DKCIEPUMEHTAIBHO X.JIIT0MA0M B ONBITaX ¢ ApTOHUTOM.

B 1830-¢ roapl 'aMUIBTOH MOCTpOWJ OOIIMI METOJ IWHAMUKM Ha OCHOBE
PACCMOTPEHHUSI M Pa3BUTHSI ONITUKO-MEXaHWYeCKOM aHanoruud. OOLMPHBIA KOMIUIEKC €ro
WCCJICIOBAHUM CHITPAjl BAXHEHIIYIO POJIb B PAa3BUTHH BaPHUAIIMOHHBIX MPUHIIUIIOB U
APYTUX BOMPOCOB MEXaHHMKHU. bonbllioe BHUMaHUE B CBOUX HCCIIEIOBAHUSAX OH YIEISI
reOMETPUUYECKOM ONTHKE, TUHAMUKE, YKa3bIBas MPSIMYIO CBSI3b MEXKIY STUMHU pa3zesiaMu
ectecTBO3HaHUd. OH He CTaBUJ ceOe IIeNbI0 CO3[]aHWE HOBBIX WA BUJAOU3MEHEHUE
KJIACCUYECKUX OCHOBHBIX MPUHIUIIOB MeXaHUKH. CBOIO 3a71auy OH (popMyJIMpyeT B ABYX
pabotax: «O0 oOmiemM MeTo/ie B AMHAMUKE, C TIOMOIIBIO KOTOPOTO M3yYeHHUE JBIKECHUS
BCEX CHCTEM B3aWMHO MPUTITUBAIOIIMUXCS WU OTTAJIKUBAIOIIMXCSA TeJl CBOJIUTCS K
OTBICKAaHUIO U TU(DPEepeHIMPOBAHUIO ONPEACTIEHHON HEHTPATbHOW 3aBHCHUMOCTH WIIU
xapakTtepucTruueckoi pyHkimm» u «O0 ob1iemM Metoje B tuHamuke» (1834-35).

IlepBoii  pabGoroit ['amunbroHa B oOnactu jguHamuku  (1833)  Obuia
HeonmyOJIMKoBaHHas nipu kKu3HU «lIpobrema Tpex Ten, paccmaTpuBaeMas ¢ MOMOIUIBIO
MOeH XapakTepucTuueckor (QyHkium». B kadectBe Tpex Ten oH BeiOpan CounHie,
IOnutep u CaTypH U BBeN XapaKTepUCTHUECKYI0 QYHKIUIO. ['aMUIBTOH MOKa3al, YTO
Ta (PYHKIUS NOJDKHA YIOBIETBOPSTH JBYM YPaBHEHUSM B YAaCTHBIX MPOU3BOJHBIX
MEPBOTO MOpSAKAa M JOKa3all, 4TO ypaBHEHHUS, KOTOPBIM YAOBIETBOPSET (PyHKIus V),
NEHCTBUTENBbHO JaioT oOlmee pemieHue. Jlamee OH HAXOOUT pEIICHHE C MOMOIIBIO
MOCJIeIOBATEIBLHBIX MPUOIKeHHH. Pe3ymbTaTel paboThl OMUCAHBI B YIIOMSHYTHIX BBIIIIE
0oJsee mo3HUX CTaThsX [ 'aMuinbpTOHA.

BrepBble mpuHIUMIT HauMEHbIIEro JAercTBUs Obul copmynupoBan B 1740 romy

dpany3ckum ydeHsiM IIbepom Jlym Mopo MomnepTion, KOTOPBIM NPHIIET K 3TOMY
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IOPUHLMITY W3 OILIYILIEHUs, 4YTO COBEPILIEHCTBO BceneHHON TpedyeT omnpeneneHHoM
SKOHOMUU B TPHUPOAE U MPOTUBOPEUYUT IIOOBIM OECHOJE3HBIM pacxoiaM 3SHEPTHUu.
EcTtecTBeHHOE JBM)KEHHME JOJDKHO OBITh TaKuUM, YTOOBI CAENaTh JTY BEIUYHHY
MUHUMaJIbHOHN. Y MomnepTion 3Ta BeIMYMHA ObliIa IPOU3BEICHUEM BPEMEHHU JBUKEHHUSI B
Ipefesiax CUCTEMBl HAa YIBOCHHYK BEIMYMHY, KOTOpas TENepb Ha3bIBACTCs
KMHETHYeCKoW »HHepruer. l[lozgnee npuHuMn HamMeHbIIETO AeUCTBHS MomnepTion
pa3BuBaiics Jisiepom U Jlarpanxkem.

VYunbsam ['aMunnbTOH caenai BaKHbIHN 1Iar B pa3BUTHH BapUALIMOHHBIX PUHLINIIOB,
OPEIJIOKUB HOBYIO (OpMy BapHallMOHHOTO NpPHHLIMINA MeXaHuKH. [lpuHnun
HauMEHbILEro AeWcTBUA ['aMUIBTOHA MOKHO C(HOPMYIMPOBAThH CIEAYIOIUM 00pa3oM.
JleiicTBue S 111 UCTUHHOTO JABMKEHUS MaTE€pUATIbHOW TOYKH, TPAEKTOPHUS KOTOPOH B
Ha4yaJbHbIM U KOHEYHBI MOMEHTBHI BPEMEHH IIPOXOAUT YEPE3 IBE ONPEACIICHHBIE TOUKH,
NPUHUMAET MUHUMAIbHOE 3HAYEHHE IO CPaBHEHHIO C JIIOOBIMH BUPTYaJIbHBIMU
JBIKEHUSIMH, TPAEKTOPUM KOTOPBIX B YKA3aHHBIE MOMEHTBI BPDEMEHU ITPOXOMST Yepes3 Te
’KE JIBE TOUKHU.

Yunbsim [NamunbToH paszpa®oTal 3TOT NPUHIUN ISl OAHOTO YAaCTHOTO Cliydas
KOHCEPBAaTUBHBIX CHCTEM CO CTAllMOHAPHBIMM CBS3SIMM M IPUMEHSUI €r0 K 3ajadam
HEeOECHOM MeXaHMKM W onThku. OJHako BO BCEX 3THX 3a/adyax pacCMATPUBAIUCH
CUCTEMBI C INIAJIKUMU TOJIOHOMHBIMH YI€PKUBAIOIIMMH CTALIMOHAPHBIMH CBSI3SMU.

[IpyHIMIT HaMMEHBIIETO JAEHCTBUS DKBUBAJICHTEH 3akoHaM HplOTOHa B pamkax
KJIACCUYECKOM MEXaHHKM, HO OH MOXET NPUMEHATBCA MW 3a €€ IpelelaMu.
®opmynnpoBka Prnuapaom deHMaHOM KBAHTOBOM MEXAHUKHU C MOMOIIBI) MHTETPAJIOB
[0 TPACKTOPUSAM OCHOBAaHA HA IMPUHLMIE CTAUMOHAPHOTO JCHUCTBUS B KadeCTBE
KJIACCUYECKOTO IIpesiena.

B Hacrosmiee BpeMs NPUHLMI HAUMEHBIIETO JEHCTBHS W KaHOHUYECKHE
YPaBHEHMUS [BW)KEHUS, HOCAIME MMs | amMuiapTOHA, CIoyKar sl UCCIEIOBAaHMS HE
TOJIbKO MEXaHUYECKOTO JBMKEHUS, HO U MHOTHX (DU3HUECKHUX MPOIIECCOB.

3aBepIIMB CBOM HCCJIEAOBAHMS MO MexaHuke U ontuke, ¥Y.P.I'amunbroH B 1835
rony Hanucan padory «Teopus anredOpandeckux mnap», rae ajareOpa onpeaensercss Kak
HayKa O YMCTOM BPEMEHM U TJI€ JIAHO CTPOro€ IMOCTPOECHHE alIreOpbl KOMILJIEKCHBIX
YUCeJl Ha OCHOBE IPEACTABICHUS KOMIUJIEKCHOTO YMCia Kak napsl yucesn. Bnocnencrsumn
["aMHUIIBTOH MIBITAJICS MPOHUKHYTH B alIre0py YHCIOBBIX TPOEK, YUCIOBBIX YETBEPOK.

B 1843 roxy on mocTtpoun 0000IIeHHOE MPEACTaBICHINE KOMIIEKCHOTO YMCiia B
BHJIC COBOKYIIHOCTH 4YETBIPEX JACUCTBUTENIBHBIX YMCEN f, X, ), Z, HA3BaHHOW UM
KBaTEPHHUOHOM M uMerolend Buj f+ix+jy+kz. Uucio ¢ ObLJI0O HA3BAaHO UM CKaJISPHOU
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4acThi0, a 0000IIeHne MHUMOM 4YacTu ix+jy+kz — BekTopHoi. Ero ucciemoBanus mo
KBaTEPHUOHAM W3JIOKEHbI B JBYX KHuUTrax: «Jlekuum o kBaTepHuoHax» (1853) u
«OcHoBbI Teopuu kBaTepHUOHOBY (1866). B xone ucciaegoBanuii ['aMuiIbTOH MOIMTyTHO
BBEJI TMOHSATHE BEKTOPHOTO IMOJSI M CO3Jall OCHOBBI BEKTOpHOro aHamusza. HaumbGomee
M3BECTHOM 4YaCThIO A3TOTO MCYMCIICEHUS KBAaTEPHUOHOB SIBIIAETCS TEOPHUS BEKTOPOB,
KOTOpasi BXOOUT KakK 4YacTb B TEOPUI0 NpoTsbKeHHOcTH ['paccmana. Bo BpemeHa
['aMunpTOHAa M [0OJITOE BpEMs CIYCTS KBaTEpPHUOHBI CaMHU MO cebe ObUIM MpeaMETOM
YpEe3MEPHOr0 BOCXMILIEHHUS, YTO CIIOCOOCTBOBAIO CO3JaHUIO0 «MexXIayHapoaHOH
accolMaly I COACHCTBUSL ~ M3YYEHHUIO  KBAaTEPHUOHOB UM POACTBEHHBIX

MAaTCMATHYCCKHUX CUCTCM).

2 PABOTBI M.B.OCTPOI'PAJICKOT' O
O AHAJINTUYECKOM MEXAHUKE

Muxaun BacunseBuu Octporpaackuii (1801-1861/62) —
POCCHMCKUI MaTEMaTHK 5 MEXAHHUK, aKaIEeMHUK
[TerepOyprckoit akagemuun Hayk (1830), wieH-KOpPECTOHIEHT
[Taprkckon akamemuu Hayk, wieH TypuHckou, Pumckon u
AMEpUKaHCKON aKaJeMUi.

M.B.Octporpanackuii  ponuwiicss Ha IlontaBmuHe, B

HMMCHHMHM OTILA, HEOOraToro IIOMCIIIHNKA. MaremaTuueckue

Viixan Baciibepny | cnocodonoctn 'y OcCTporpaackoro OBLIM 3aMEYEHBI JIMIIL B
Octporpaackuit CEMHaIlIaTWIeTHEM Bo3pacTte. B neBsth netr OcTporpaackoro
(1801-1861/62) otnanu B [lonraBckyro rumHazuo. Cam  xe Muma

Octporpajackuii, Kak 1 MHOTHE FOHOIIHM-CBEPCTHUKH, IOJ BIEYATICHUEM TOJBKO YTO

3aKkoHuuBIIecs OTeyecTBeHHOUM BOMHBI 1812 roma MeuTan Jvillb 0 BOEHHON Kapbepe U

MOATOMY YYWJICS B TUMHA3UU OYEHb MOCPEACTBEHHO MO BCEM MpeaMeram. Torma oTely

pelui B34Th CblHA W3 TMMHA3UM U ONPENEIUTh B OAUH U3 T'BApPACHCKUX MOJKOB. JTO

pELIEHNUE COBIAJIO C CAMBIM CTPACTHBIM JKeJIaHHEeM camoro Muiu. B camblii mocineaHui

MOMEHT MO COBETY OJHOTO POJICTBEHHHKA, 3aMETHBUIEIO B MaJb4HMKEe OOJIBLIYIO

HaOJI0/IaTeIbHOCTh W TOBBIINICHHBII HMHTEPEC K HM3MEPEHHUIO MNPEIMETOB M TOPSYO

HACTaWBAaBIIETO HAa MPOJODKCHUHM MM y4eObl, OTEIl OMPENeNni ChiHA B XapbKOBCKUU

YHUBEPCUTET. Mullie UCMIOTHUIOCH B 3TO BPEMS IIECTHAILIATH JIET.

B 1818 rony oH cnai 3x3amMeHbl 3a TOJHBIA KypC YHUBEPCHUTETA, @ YEPE3 JIBA rOJ1A

YCIIELIHO CAal 3K3aMEHbI Ha CTENEHb KaHauaaTa HayK. Ka3anoch, nepen HUM OTKpPbLIACh
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npsiMasi  Jopora K YHHUBepcuTeTckoM mpodeccype. OIHAKO YYEHOW CTENeHU
OcTporpaackuil He MOJTYYWI, U MPUUYMHON TOMY MOCTYXHJIa ocTpasl uaeitHas Oopw0a,
pa3BepHyBIIasicd B XapbKOBCKOM M JPYyTHX YHHBEpcUTEeTax Poccuu, BbI3BaHHA
HAaCTYIUIEHUEM pEAaKUUH B TOCIEAHME TOIbl LapcTBOBaHUs  AuekcaHgapa [
OcTporpaackoro 0OBUHWJIM B TOM, YTO OH HE MOCEIIal JEKUUA Mo «OOTrorno3HaHUuI0 U
XPUCTHAHCKOMY y4€HHIO». Ha 3TOM HUYTOKHOM OCHOBaHUM €MY HE TOJBKO OTKA3aJIH B
NPUCYKICHUU YUYEHOU CTENEHH, HO U JIMIIWIIN TUTIIIOMa 00 OKOHYaHUH YHUBEPCHUTETA.

N Bce xe OcTporpaAckuid CTajl BEJIMKUM YYEHBIM, aKaJ€MUKOM. JTO, TOXKaIyH,
€AMHCTBEHHBIM Ciyyal, Korja Yy4YeHbId, HE HMMEBUIMI JUIUIOMa 00 OKOHYaHUU
yHUBepcuTeTa, Obl1 n30paH akagemukoM. B 1822 rony on noexan B Ilapux. Hecmotps
Ha Pa3HOro pojia TPYJHOCTH, BO3HUKABILIKE B JOPOTEe, OH MPUOBUT B IIEHTP TOTAAIIHEH
MareMaTu4yecko Mbiciu, rae ciyman Jiekuuu Ortoctena Jlyun Kommm, ITeepa Cumona
Jlannaca, JKana batucra XKozeha ®ypre, Cumeona Jlenu Ilyaccona, Kana Bukropa
[ToHcene 1 MHOTUX APYTHX.

OO6menre ¢ (paHIy3CKUMHU YYE€HBIMU, W3YY€HUE HUX TPYJOB BCKOpPE MPHUBEIU
OcTporpaackoro K COOCTBEHHBIM OTKPBITUSIM. DpaHIly3cKue YYeHbIe C MOXBaJOH
oT3pIBAICh 0 Muxawmne BacunbeBude. PaboThl MOIO0TO yYEHOTO MyOIMKOBAINCH B
KypHaue [laprxkckon akanemMuun HayK.

ITo xakoii-tro npuuuHe B 1826 rogy OcTporpajickuii HE TOJIYYUJI CBOCBPEMEHHO
JICHET OT OTLA, 330Kl B TOCTUHHMIIE «3a Xapy U IMPOCTOI» U 1O Kanobe X03siuHa ObL
nocaxkeH B «Knumm» — «goarosyto Tiopsmy» B [lapuxke. 3nech oH, BUIUMO, OCOOCHHO
yCepIHO 3aHUMAJICSl MAaTeMAaTUKOM, Hamucald CBOIO 3HAMEHUTYI0 paboty «Memyap o
pacnpoCTpaHEHUH BOJH B LMJIMHAPUYECKOM OacceifHe» W mocnan 3Ty pabory Komw.
Komm npeacraBui paboTy ¢ caMbIM JIECTHBIM OT3bIBOM [lapikckoil akanemun, KoTopas
yAOCTOMIA 3Ty paboTy BBICHIETO OTIMYMS — HameyaTaHuss B «3amucKaX Y4YeHbIX
nocTopoHHUX Akaaemun». bomee Toro, Komm, cam He Oymydn GOraThiM YEIOBEKOM,
BBIKYITUII OCTPOrpajiCKOro U3 «JI0JTOBOTOY.

[Tocne mectunernero npedsiBanusi B [lapmwke Muxaun BacunbeBuu Bblexan B
Poccuto. Tsoxenoit Oblia 3Ta gopora. B myTu ero oOokpalid, OCTaBUB TOJBKO OJHY
OJIeXky; €My MPUILIOCH Bech yTh OT ['epmanun a0 IletepOypra nponenaTh MEIIKOM.
Cpa3zy xe nocne npuesna Octporpanackoro B [lerepOypr Hayanack ero ImioJOTBOpHAs
JEeATEIbHOCTh B AKAaJIEeMUH HAyK M KUITy4das I1€1arornyeckas 1eaTeIbHOCTh. AKaaeMus
BBICOKO OIlEHWJIAa M Hay4dHyro paboty Octporpaackoro: B 1830 romy ero msbupaior
DKCTPAOPAMHAPHBIM, a 4epe3 IOl — OPAUMHAPHBIM akaaeMUKOM. C 3TOro BPEMEHH €ro
’KU3Hb ObLIIa MTOJIHA TBOPYECKHUX yad.
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[TapannensHo ¢ HayuHou paboroit M.B.Octporpajackuii 10 KOHIIA CBOUX JTHEH
npenojaBall MaTeMaTUKy M MEXaHUKy B [J1aBHOM menarormyeckoM HWHCTUTYTE, B
HNucTuTyTe MHXXEHEpOB myTeil cooliieHusi, B MopckoMm Kopryce, B ApTHIICPUNACKON
akagemuu. Taxxe Muxann BacuibeBUY unTal UKL MyOJIHYHBIX JieKiui: B 1829-30
rogax 1o HebecHoM MexaHuke, B 1836-37 romax mo anredOpamdeckoMy U
TpaHCUEHAEHTHOMY aHanu3y, B 1851-52 rogax no aHanutuueckoi MexaHuke, B 1859-60
rojax no auddepeHatbHOMy HCYUCIEHUIO U TEOPUH BEPOSITHOCTEH.

B 1830-x rogax OcTporpajackoro craiu MpuBjiekaTh K padore B mTabe BOCHHO-
y4eOHbIX 3aBEICHHM B KayecTBE KOHCYJbTaHTa [0 BONPOCAM MPENOJaBaHUS
MaTeMaTUKU U MEXaHUKH, a B 1847 rogy oH OblI Ha3HAYEH TJIABHBIM HaOJtOaTENEM 3a
npenojgaBaHUeM MaTeMaTHYECKHX HAyK B BOGHHO-YYEOHBIX 3aBE/ICHUSX.

Hayunsie Tpyast OcTporpaickoro mocBSIIEHBl CaMbIM pa3HOOOPa3HBIM pa3zesiaM
MaTEeMAaTUKU U MEXaHUKW: TEOPUHU MPUTSHKCHUS, THIPOMEXaHUKE, KOJIEOAaHUSIM YyIIPYTOTO
Tena, TEOPUM yJapa, aHAIMTUYECKONM MexaHuke, Oainuctuke, quddepeHunanbHoMy U
MHTErPAIbHOMY MCUUCIIEHUSIM, alnredpe, reOMeTpUM, TEOPUU BEPOSTHOCTEM.

M.B.Octporpaackuii NEpPBBIM H3 PYCCKUX YYEHBIX Jal CBOE OpPUTHMHAIBHOE
JI0Ka3aTeNbCTBO 3aKOHA TMapajuiesiorpaMMma CHJI. OJTOT 3aKOH He oOnagaer Tou
HarJIsiHOCTBIO, KaKasl MPUCYIa HEKOTOPBIM JAPYrUM aKCMOMaM U 3aKOHAM MEXaHUKH.
[TosToMy aAenaluch MHOTOYHCIICHHBIE TOMNBITKM JOKa3aThb €ro, MPHUHSB B KaueCTBE
aKCHMOM KaK MOXXHO Oosiee MpOoCThie MOJOXKeHUs. Takue JoKa3aTesnbcTBa ObUIA JIaHbI
Hsroronom, Bapunbonowm, Jlamnacom, Ilyacconom u ap.

OcTporpajickuii B CBOEM JOKA3aTeJIbCTBE ONMMPAJICS HA CIEIYIOLIUE MOJOXKEHUS,
KOTOPBIE MOKHO CUYUTATh OYEBUIHBIMH:

1. JIBe cuibl, NpPUIOKEHHbIE K OAHOW TOYKE, MOryT OBITb 3aMEHEHbI
PAaBHOJICHMCTBYIOIIEH, JIEKAILIEH B UX TIJIOCKOCTH.

2. IIpn OeckoHEYHO MaJloM M3MEHEHHH BEIWYMH U HAIPABICHUN COCTaBISIOLINX
CIJI M3MEHEHHE BEJIMYHMHBI M HaNpaBlICHUS PaBHOACUCTBYIOUICH OyneT OeCKOHEUHO
MaJlbIM.

3. PaBHOmeHcTByIOIasl ABYX pPaBHBIX CHJI HampamjieHa IO OuCCEeKTpuce yria
ME¥XK]ly HUMH.

4. ITpyu CHOKEHUN HECKOJIBKUX CHJ, IPWIOKEHHBIX K OJHOW TOYKE, CIpPABENJIUB
COYETATENbHBIN 3aKOH, TO €CTh CJIaraéMbI€ MOXXHO COYETaTh B JIFOObIE TPYIIIHL.

5. PaBHOZIENCTBYIOIIAs IBYX CHJI, HAIIPABJICHHBIX 110 OJHOM NPSIMOM, HAPaBJIEHA

10 TOU K€ MPSIMOM.
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6. Eciiu nBe cuiibl ACHUCTBYIOT 1O OJHOW MPSMOM, TO JAEHUCTBUE KaXIOW CHIIBI
TaKO€ ke, KaK €ClIi ObI IPYTOi CHITBI HE OBLIO.

M.B.Octporpaackuii  Obl1  THEpBBIM  PYCCKMM  YY€HBIM, 3aHMMABIIAMCS
AHAJIMTUYECKON MEXAHUKOW, U €My MPUHAIIIEKUT NIEPBOE IO BPEMEHU UBJIOKEHUE ITOMN
muciuiuineael B Poccun. OH  copMynupoBan oOHIMI BapHALlMOHHBIA NPUHIMI U
MOJyYnJI ypaBHEHHUS [BIKEHUS [Isl HEKOHCEPBATHUBHBIX CHCTEM B CaMOM OOIIEM
cilly4ae, KOTJa CBsI3U MOTYT OBbITb OJHOCTOPOHHHUMH, HETOJOHOMHBIMH |
HECTallMOHAPHBIMU.

BaxxHolt Uit pa3BUTUSA aHATUTUYECKOM MEXaHUKU SBISIETCS  pa3padoTka
M.B.OcTtporpaackumM NOpHHIUIIA BO3MOXKHBIX NEPEMELIEHUNA ISl Cllydass CUCTEM C
HEYJAEpKUBAOIIMMU CBsA3siMU. Ero wcciienoBaHue Ha 3Ty TeMy, 3aKOHUeHHoe B 1834
roxy, Obuto omyOnmukoBano B 1838 romy mom HasBanumeM «OOmme cooOpaxeHus
OTHOCUTEIBHO MOMEHTOB cui». [log TepMHHOM «MOMEHT cuwi» OcTporpaackui
MIOHMMAJI TIPOU3BEACHUE MPUIIOKEHHON CHJIBI HA BHUPTYaJIbHOE MEPEMEIICHUE W Ha
KOCHUHYC yrila Mexay HuMH. [lo3gHee 3TOT TepMHUH cTajd O3HayaTh pabOTy CHIIBI Ha
BO3MOKHOM NEPEMEILEHUH TOUKH €€ TPHUIIOKECHHUS.

Muxaun BacunbeBunu Octporpanckuii pa3padoTan aaropuTM HCHOJb30BaHUS
HEOIpeAeNeHHbIX MHOXHTeneil Jlarpamwka B o0IIeM ciydae paBHOBECHS CHCTEMBI
MaTEepUAIIbHBIX TOYEK C HEYAEPKUBAKOINUMU CBs3sMU. [Ipemsioxennbii OcTporpaackum
METOJ] MTO3BOJIIET HAUTU HE TOJBKO BEJMYHMHY HEOINPEICICHHOIO MHOXXHUTENS, HO U €0
3HaK, KOTOPBI 0e3pa3InyieH B CIydae CUCTEMBI C yIEPKUBAIOIIUMHU CBA3SIMU. DTH 3HAKU
HEOIPEICICHHBIX MHOXHUTENEH, MEXAHUYECKUA CMBICI KOTOPBIX — PEAKIUU CBS3EH, —
MO3BOJISIFOT CYAUTh O TOM, KaKU€ U3 CBSI3€d MEPECTAIOT BIUATH C HEKOTOPOIrO MOMEHTA
BPEMEHU, TO €CTh OCBOOOXKIAIOT TOUKY.

Octporpaackuii nanm oOHIMIl METOJ HaXOXJACHHS M3MEHEHHUS CKOpOCTeM Bcex
TOYEK CHCTEMBl IPU €€ yaape O HEyNpyryw cBsS3b. Ecinm yaap OCyILIecTBIsIETCS
BCJICZICTBUE BHE3AITHOI'O BBEJCHUS TaK HA3bIBAEMOW JUIMTENIIBHOW CBSI3H, TO €CTh
UJCANbHOW JBYCTOPOHHEN CTAllMOHAPHOW CBSI3U, COXPAHSIOLIEHCS MOCIE yaapa, TO
MIPOUCXOJUT MOTEPS KUBOW CHIIBI, paBHAs 110 MOJIYJIIO KUBOW CHJIE, COOTBETCTBYIOIIEH
MOTEPSHHBIM CKOPOCTSIM.

Ota Tteopema, chopMyIHMpOBaHHas U Jo0Ka3aHHasg OCTPOTrpajCKuM, SBISETCS
o0oOmennemM Teopembl KapHo, oTHOcsIIelcs K aOCOMIOTHO HEYNPYToMy yAapy ABYX
Ten. OCTporpaackuil MOJYEPKHUBAN, YTO, XOTS MNPU yAAape TOBOPAT O MIHOBEHHOM
M3MEHEHUM CKOPOCTH, B JEHCTBUTEIBHOCTH CKOPOCTh IPU YyAApE€ HU3MEHAETCS
HETIPEPHIBHO B TEYEHUE OYEHD KOPOTKOTO IPOMEKYTKA BPEMEHH.
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B cBoux Tpynax mo 6amnuctuke Muxaun BacunbeBuy OcTtporpaackuii, 06o01as
uccaenoBanus Ilyaccona, paccMOTpel ABMKEHUE LIEHTPAa MHEPLMU U BPaIEHUE BOKPYT
HEro Juisg ciiydas c(pepuyeckoro CHapsija, LEHTP MHEPLUUU KOTOPOTO HE COBMAJAET C
r€OMETPUYECKUM UEHTPOM. OTO HCCIEAOBaHUE YYEHBIM MpoAeNal Mo 3aJaHulo
apTUIJIEPUIICKOTO BetoMcTBa. PaboThl OcTporpaackoro rno BHEIIHENW OATUCTHKE CTallu
OCHOBOM, Ha KOTOPOH CO3aJIach PyCCKas KO OaUTMCTUKH.

M.B.OctporpaackoMy  OpHUHAUICKUT  (yHIAMEHTAIbHOE  HCCIEIOBAaHUE
pacnpoCcTpaHEeHHs Teria B JKUIKOCTH. DTOT Bompoc OblI BIepBble mocTaBieH Dypbe,
koTopbii B 1820 romy coobmun Ilapuxckoil akageMuu HayK CBOM pe3yJIbTaThl.
OcTtporpaJckuii TakKe 3aHsJICS 3TUM BompocoMm U B 1829 roay man BbIBOJA ypaBHEHUS
®ypee. B Tom xe rony IlyaccoH nmonaydnn ncKoMoe ypaBHEHHE B ApyroM Buae. B 1836
roxy OcTporpaackuii gain cBoe MOJHOE U 00Iee pelIeHre BOIpoca O pacpOCTPaHEHUU
TEIUIa B XKUAKOCTU O€3 OrpaHUYEHUI Ha €€ CBOMCTBRA.

B 1834 rony akamemuk Octporpajickuii momyduia ¢opmyily mnpeoOpa3oBaHUs
KpaTHOTO MHTErpaja K MHTErpaly MEHbIIEH KpPaTHOCTH. A HECKOJbKO paHee OH BBIBEI
elie OHYy BaXXHYIO (opMyIy mpeoOpa3oBaHusi HHTETpaia Mo oobeMy B 0oJiee MpOCTOn
JUI BBIYUCIICHUS MHTETPaJl MO MOBEPXHOCTU. DTOM (HOpMYION MONB3YIOTCS HE TOJIBKO
MaTEMaTHKH, HO U (PU3UKU.

B xu3num Axanemun Hayk OCTpOrpajckuii NpUHSAJ caMo€ JAesTeNbHOE U
pazHocTopoHHee yudactue. Hampumep, B 1829-30 rogax oH ydacTBoBajd B paboTe JBYX
KOMHCCHI: TI0 BBEICHHIO TPUIOPHMAHCKOTO KaneHmaps B Poccum wu  1mo
aCTpPOHOMHYECKOMY orpeaeneHuo Mect umnepun. B 1834-37 romax OcTtporpanckuii
y4acTBOBaJI B paboTax KOMHCCHMU mO pa3paboTke BogocHabxkenus IlerepOypra
MOCPEJICTBOM TPyO0 W B KOMMCCHM ISl UCCJEIOBAHMS BO3MOXKHOCTH MPUMEHEHUS
ANEKTPOMATHUTHOM CWJIBI JJIS JIBDKEHHUSI CYJIOB IO CHOCO0Y, MPeAIOKEHHOMY
3HAMEHUTBIM PYyCCKUM (DU3UKOM, aKaJIeMUKOM SKoOu.

Jletom 1861 roma ydenslii oTnpaBuiics Ha poauHy, Ha IlontaBumny. Tam oOH
HEOXKUJAHHO NI ce0st U apy3eil 3a0o0sen. 3M0KaueCTBEHHbII HApblB HA CIIMHE OKa3aJcs

cuJibHee KHu3HU, U 1 sHBapsa 1862 roga OcTporpaackuili CKOHJAJICS.

3. PABPABOTKA ILJL.YUEBBIIIEBBIM TEOPUU MEXAHU3MOB

[Madpurytuii JIbBoBuY YeOnimeéB (1821-1894) — pycckuii MaTeMaTWK W MEXaHUK,
co3zaTelb MeTepOoyprckoil HayqyHou 1IKobl, akageMuk [leTtepOyprckoit akageMun Hayk
(1859), unen-xkoppecrniongeHT Ilapmxckor akamemun Hayk (1860), a Takke MHOTHUX
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y4eHbIX 001IecTB 3anaHoil EBpombl, MOYETHBIN Y4JIeH MHOTHX PYCCKUX YHUBEPCHTETOB.

Pomuncs 26 mas 1821 roma B cenpue OxatoBe bopoBckoro yesna Kamyskckoi
ry0epHuH, IepBOHaYaIbHOE 00pa30BaHue U BOCIUTAHUE TOTYYMI JoMa. B mecTHanuate
JeT OH CTal CTYACHTOM MOCKOBCKOTO YHUBEPCHUTETa W YK€ uepe3 Toi 3a
MaTeMaTHYeCKOe COYMHEHHEe Ha TeMy, MPeIoKEHHYIO
dakynpTeTOM, OBLUT HarpaXIeH cepeOpsHoil Memanbio. B
neamnath et [1.JI.YeOwméB okOHUYMIT YHUBEPCUTET, a dyepes
JBa TOoAa OMyOJMKOBaJ CBOIO TMEPBYI0 HAYYHYIO padoTy, 3a
KOTOpOW TMOCIIeZOBall psAll APYruX, Bce Oonee u Oomee
3HAYUTENbHBIX M OBICTPO TPUBIEKIIUX K cebe BHUMaHUE

Hay4YHOI'O0 MHpA.

[TaduyTtuii JIbBoBUY B nmBamuate nare ser [1JL.YUeObnués 3ammTui B
Hebpimén MOCKOBCKOM  YHHBEPCHUTETE JHUCCEPTALMIO Ha CTEMeHb
(1821-1894) MarucTpa, MOCBSAUIEHHYIO TEOPUHU BEPOSITHOCTEH, a ellle yepes
ron Obul mpuriameH Ha kKadeapy IlerepOyprckoro yHUBEpcUTETa M IMEPECENUIICS B
[TerepOypr. 3neck Hauanmack ero mpodeccopckas aesTenbHOCTh, KoTopoit [1.J1.UeOnmeR
OTJIaJl MHOTO CHUJI, U KOTOpasi MPO0JKanach 10 JOCTUKEHUS UM MPEKIOHHOTO BO3pacCTa,
KOT/Ia OH OCTaBWJI JIEKIIMM U OTAAJICA LEIMKOM HaydyHOM paldoTe, MpoaoiKaBIIecs
OYKBaJIbHO J0 TIOCJIEIHEr0 MIHOBEHHMSI €r0 KM3HU. B 1BailaTh BOCEMB JIET OH MOJIYYUIT
B [leTepOyprckom yHUBEpCUTETE CTETIEHb TOKTOpA, IPUYEM AMCCEPTALMEH CITyKuja ero
kaura «Teopust cpaBHEHUI», KOTOPOH 3aTeM B TeueHUE OoJee MOJCTOJETHS CTYACHTHI
MOJIb30BAJIMCH KaK OJHUM U3 CAMBIX CEPhE3HBIX PYKOBOJCTB IO TEOPUH YUCET.
8 nekabps 1894 roma yrtpom Iladbnytuit JIbBoBuu YeObmuéB ymep, cuas 3a
MMCbMEHHBIM CTOJIOM.
3HAUUTENBHYIO JOJI0 CBOMX YCWJIMA OH TOTpaTHJ Ha KOHCTPYHPOBAaHUE
[IAPHUPHBIX MEXaHW3MOB. Ero 1menpio ObUIO yCOBEpIIEHCTBOBATH MEXaHH3M YarTa,
CIyXaluil Ui TpeBpallleHus KPYroBOoro JBMIXKEHUS B HpsiMoidHeiHoe. Jleno
3aKJII0YAJIOCh B TOM, YTO 3TOT OCHOBHOM JIJISi MApOBBIX JBUTraTeNel M JPYruX MallluH
MEXaHU3M ObLJI BEChbMa HECOBEPILIEHEH M JaBajl BMECTO MPSMOJMHEHHOIO JABUKEHUS
KPUBOJIMHEHHOE. DTO HEXeJlaTelIbHOE SIBJICHUE BBI3BIBAJIIO BPEIHBIE COMPOTUBIICHHUS,
NOPTUBIINE M HM3HAIIMBaBIIME MamUHy. CeMbAecAT MATh JET MPOILIO CO BPEMEHH
OTKpBITUA YaTTa: cam YarT, €ro COBPEeMEHHUKH U TIOCHEAYIOIIME IOKOJIEHUS
HH)KEHEPOB MPoOOBaId OOPOTHCA C ATUM JAehEKTOM, HO, UJs OIIYIblo, IMyTeM Mpoo,

PE3YIbTATOB ,Z[O6I/ITI)CH HC MOI'JIN.
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I1.J1.YeObImEB B3TIAHYJ HA JIEJI0 ¢ HOBOM TOYKH 3PEHHS M IMOCTAaBUJI BOIPOC TaK:
CO3[aThb MEXaHM3MbI, B KOTOPBIX KPHBOJMHEWHOE [BW)XCHHUE BO3MOKHO MEHBIIE
OTKJIOHSUIOCH ObI OT MPSIMOJIMHEHHOTO, M OMPEACNIUTh MPU 3TOM HAWIYYIIHE Pa3Mephl
yacTeld MalrHbl. C TOMOMIBIO CIEHHANIBHO CO3IaHHOTO MaTEMAaTHYECKOTO arlapara OH
peuil 3Ty 3amavy. Ha ocHoBe pa3paboTaHHOro MM METOAa OH Ccjleliajl KOHCTPYKIIHH,
KOTOpBIE /10 CHUX TOp HAaxXoIAT ce0e MPaKTUYeCKOoe NPUMEHEHHE B COBPEMEHHBIX
npubopax.

Opnnako waTepechl [1.JI.UeOpiméBa 3TM He orpanmunBaivch. OH 3aHUMAICH
OPYTMMM  3aJladaMH,  SBISIIONIMMHUCS ~ aKTyaJbHbIMU M JUISI  COBPEMEHHOIO
MaruHocTpoeHusi. Co3fan 3HaMEHHUTYI0 TEPECTYMAINIyI0 MalIMHY (CTOMOXOSILYI0
MAIIUHY ), UMUTHUPYIOIIYIO CBOUM JIBUKEHUEM JIBUKEHUE KUBOTHOTO; OH MOCTPOMII TaK
HA3bIBa€MbIi TPEOHON MEXaHU3M, KOTOPbI HUMUTHPYET ABUKEHHE BECEN JIOJAKH,
CaMOKaTHOE KPECJI0, OPUTMHAIIBHYIO MOJIEIb COPTUPOBATIBHON MAIIMHBI 1 MHOTO IPYTHUX
MEXaHHU3MOB.

Ha MHoro net pansbiie apyrux yueHbix YeObIEB BbIBEN CTPYKTYPHYIO QopMyITy
IJIOCKUX MEXaHW3MOB, KOTOpas IO HEIOPa3yMEHHI0O HOCHT Ha3BaHUE (POPMYJIbI
['probsepa — HEMEIIKOTO y4E€HOTO0, OTKpBIBIIETO ee Ha 14 met mo3auee [1.JI.UeOniméRa.
JlJig ucTopuM MaTeMaTUKH BaXXHO TO, YTO KOHCTPYHPOBAHME MEXAHU3MOB U pa3paboTKa
UX TEOPUHU MOCTYXWIH YeOblmEBYy MCXOAHOW TOYKOM Uil CO3JaHUsl HOBOTO pasjeia
MaTeMaTUKH.

bonpmias wyacth Jydymmx ~MaTeMaTHYECKHX OTKPBITHM Obula  cjenaHa
[1.JI.YeOpmméBbiM B mpakTHuecKux padoTax «O0 ogHOM MexaHuzme», «O 3yOuaThIx
Kosecax», «O HeHTpPOoOEeKHOM ypaBHUTENE», «O MOCTPOEHUHN reorpaduyecKkux Kapr»,
«O KpoMKe MIaTbEBY.

B Tteopun uucen I1.JI.YeObIEB ¢ MOMOIIBIO CO3JAHHOTO WM AJIEMEHTApHOIO
METO/a JI0Ka3aJ] 3aKOH OOJIBIIMX YHCEN B CTOJIb IIUPOKUX MPEIIMOTIOKEHUAX, KAKUX HE
MOTJI OCHJIUTH JlaXe 0oJiee CI0XKHbIE METObI €0 MpeIlIeCTBeHHUKOB. Jpyroil pa3aen
MaTeMaTHYeCKONM HayKd, B KOTOpoM uaed U goctikeHus [1.J1.UebObnméBa momyunau
pelarollee 3Ha4CHUE, — TEOPUsI BEPOATHOCTEN. J[Ba OCHOBHBIX 3aKOHA ATOW HAyKH —
3aKOH OOJIBIIMX YMCEN U LEHTpasbHas MpeiesbHas TeopemMa — T€ JBa 3aKOHA, BOKPYT
KOTOPBIX O CaMOTO IOCJIEAHETO BPEMEHM IPYNIIMPOBAIUCH MMOYTH BCE MCCICIOBAHMS
COBpeMEeHHBIX ydeHbIX. O0a 3THM 3aKOHA B WX COBPEMEHHOW TPAaKTOBKE OEpyT CBOE
Havaso ot pabot I[1.JI.YeOpiméRa.

4 UICCJEIOBAHUS C.B.KOBAJIEBCKOMH
O AIMHAMMUMKE TBEPJOI'O TEJIA
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Codpss Bacunrena KosameBckas (1850-1891) —
BBIJIAIOIINANCS PYCCKMM MATEMATHK, MEpBas >KCHIIMHA YJICH-
koppecnouieHT [lerepOyprekoit akanemuu Hayk (1889).

C.B.KoBanesckas, ypoxnaeHHas KopBun-KpykoBckasi,
poawiack B Mocke 15 suBapst 1850 roma. Ee oten, renepan
apTUIEpUHU, CHaYalla He MOOMIPSIT €€ 3aHATHUSI MAaTEMAaTUKOH, K

KOTOPOM OHa MposiBWJIa OOJBIIONW MHTEPEC, U TOJBKO ¢ 16-

JICTHCTO BO3paCTa IIPHUIJIACHII K HEHU YUUTCIII MAaTCMATUKU.

Yy
(1850-1891) JUig Mony4eHHs CHCTEMAaTHYECKOro BBICIIETO 0OO0pa30BaHUs

Codbsa BacunseBna B 1868 rony pukTUBHO BhIIIUIA 3aMyX 3a Bnagumupa Onydpuesnya
KoBaneBckoro, 4to0bl UMETh BO3MOKHOCTH MOEXaTh 3a TPAHUIy CIYIIATh JIEKIIMH B
yHHUBepcuteTax 3anannoil EBponsl. B poccuiickue ynuepcutersl 10 OKTAOpbCKON pe-
BOJIIOLIMM JKEHIIMHBl He Jonyckaiuch. [lpuexaB B 1869 romy B [eiimenbOepr
(I'epmanust), KoBaneBckasi mocie A0JATUX XJIONOT MOJy4MIia pa3pelieHue Ha CilylllaHue
JeKIuid B yHUBepcuTeTe. Ee BbhImarommecss CrocOOHOCTH OBLIM OBICTPO 3aMEUEHBI
npodeccopamu ['elienb0eprckoro yHuBepcuTeTa.

B 1872 roagy KoBaneBckas HampaBunach B bepnun, 4ToObl Ciymiath JIEKIHAU
Kapua Beliepmtpacca. OgHako no ycnoBusm bepnmHckoro ynusepeuteTa KoBaneBckyro
KaK KEHIIMHY K CiylmaHuio Jekuuid He nonyctuinu. Torma Codwsi BacunbeBHa
oOpatunace k BeifepmTpaccy ¢ mpocb0oit 3aHUMAThCA C HEHW YaCTHBIM 00pa3oM.
Beiiepmtpacc, uMmes oT3bIBbI 0 KOBajeBCKOW OT CBOMX TIeWIeNbOEprCKUX YUYEHUKOB,
COTJIACHJICS.

B T'epmanun KoBasieBckass Hamucana TMEpBYIO CaMOCTOSITENbHYIO padoTy «O
NPUBEACHUU HEKOTOPOTro Kilacca a0eseBbIX MHTETPajoB TPEThEro paHra K MHTErpajgam
AITUNTHYECKUM». 3HAMEHUTHIA (paHIly3ckuil maTematuk, pusuk u actpoHoM Ilbep
Cumon Jlamutac B cBoeM Tpyne «HeOecHas mexaHukay, paccMmaTpuBas KoJibllo CaTypHa
KAaK COBOKYITHOCTb HECKOJIbKMX TOHKHX, HE BIMSIOUIMX JPYT HA JAPYTa >KUJKUX KOJIEIL,
OMpeaeuI, YTO €ro MOMepevyHoe ceueHre umeeT (hopmy dJuiunca. ITo pelieHrue ObLIo
nepBeIM U OYeHb ympoileHHbIM. Codbsi BacuibeBHa 3aganach UENbIO HCCIENOBAThH
BOIPOC O paBHOBECHMU Koiblla ¢ Oosbmieil TOyHOCTHIO. OHa yCTaHOBMJA, YTO
norepevyHoe ceueHue konpla CatypHa JOKHO UMETh (popMy oBaa.

3umy 1873 rona u Becny 1874 roga KoBaseBckasi mocBsiTiiia uccienoBanuio «K
Teopun TUPepeHIMAIbHBIX YPAaBHEHU B YaCTHBIX MPOM3BOJHBIX». B 1874 romy
K.Beiiepitpace npenctaBui 3Ty U enie 1Be Mmarematudeckue padotel C.B.KoBaneBckoii
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['eTTUHreHCKOMY YHUBEPCUTETY C TNPOChOOM MPUCYIUTh €l YYEHYIO CTelEHb.
VYuusepcuret npucsous C.B.KoBaneBckoii crenens qokTopa puiaocoduu ¢ BBICIIECH MO-
XBaJOW. YTOMsHYyTasi BbIlle paboTa BhI3BAJIa BOCXHUINEHUE YYEHBIX, OJHAKO, MO3THEE
OBLJIO YCTAHOBJIEHO, YTO AHAJIOTMYHOE UCCIEeIOBaHME, HO 00Jiee YaCTHOTO XapakTepa,
eule panbiie KopaneBckon Hanucan Ortocten Komm.

B cBoeit mmccepranuu KoBaneBckas chopmyiupoBajia W JoKazajia TEOpEMy,
KoTOopass cenyac HasbiBaeTcsa Teopemon Komm—KoaneBckon. bompmio uHTEpEC
MIPEICTABIISUT TPUBEICHHBIN B paboTe pa30op ypaBHEHUS TEIIOMPOBOIHOCTH, B KOTOPOM
Codbs BacunbeBHa 00Hapy:XKuIia CyIlIECTBOBAaHUE OCOOBIX CIIy4aeB, CI€JIaB TEM CaMbIM
3HAYUTEIBHOE JJISI CBOETO BPEMEHU OTKPBITHE.

B 1884 rogy KoBasieBckas Hauana mpenojiaBaTh MaTeMaTuky B CTOKIOJbMCKOM
yHuBepcutete. Ee neKiun noinbp30Banch O0JIBIION MOMYISIPHOCTHIO.

B 1888 romy Ilapwxkckas akagemus HayKk OOBsSBHJIA KOHKYpC Ha Jydllee
UCCJIEIOBAHKE JBMKEHUS] TBEPAOTO TeJla OKOJIO HEMOABMKHOM ToukHu. B uncne 15 pabor
Obl1a mogaHa Ha KoHKypc pabora Codru Kopaneckoit moa nesuszom: «l'oBopu, 4TO
3HACIIIb; IeJIail, 9To 00s3aH; OyIb, YeMy ObITh». JTa paboTa, focTaBuBIIas KoBaneBckoi
MHUPOBYIO U3BECTHOCTD, ObIJIa MPEMHUPOBAaHA KaK HAWITyUIIIas.

CyniHOCTh pELIEHHOM 3aJadyd COCTOMT B cleayrouieM. JIBHKEHUE TSKEIOoro
TBEpJOTO Tella OKOJO HEMOABWXHOW TOYKM BIEpPBbIE OBLJIO  MOJABEPTHYTO
MaTeMaTUYECKOMY HCCIIEIOBAHUIO OWUJIEPOM, KOTOPBIA COCTaBWJI TPU JTHUHAMUYECKHUX
ypaBHEHMUSI JIBUOKEHUS TBEPJOTO Teja (3T ypaBHEHMsS Ha3bIBAIOTCS  ceildac
JMHAMUYECKUMH ypaBHEHUSIMU OWJiepa) U MOKaszad, 4TO, MPUCOCAUHSISA K 3TUM TpPEM
YpaBHEHUSIM TpHU KHUHEMATUYECKUX COOTHOIICHHS, MOXHO IMOJYyYUTh 3aMKHYTYIO
CUCTEMY YpaBHEHUW. DWIep NPOUHTETPUPOBAI MMOJYYEHHBIE UM YPABHEHHUS ISl OJJTHOTO
KJlacca 3ajady, Mpearnojaras, 4To LEHTP TSKECTH Tejla COBIAJAET C HEMOJBHKHOU
touko onopsl. [loznuee Jlarpanxk u llyacCOH monydmsii MOJIHOE PELIEHHE 3aJa4M O
JIBUKEHUU CUMMETPUYHOTO TSXKEJIOTO Tela, UMEIONIEro HEMOJBUAKHYI0O TOUYKY Ha OCH
nuHaMmuueckon cummerpuu. HoBbix cimydaeB nBrkeHus nocine Ilyaccona He yaanoch
OTKpPBITh HUKOMY, HECMOTpPSl Ha YCHJIMS JIYUIIUX MATEMaTUKOB U MEXAHUKOB. PaboThI
Jlxenimca Jxozeda CunbBectpa, Kapna I'ycraBa Sko6a Sko6u, Ocuma lBanoBuda
Comona u XKana ['acrona /{lapOy oOHApYXMJIM MHOTO MHTEPECHBIX CBONCTB JIBI)KCHUN B
ciyyasix Ounepa u Jlarpanxa—Ilyaccona, HO He TPUOABMIIM HOBBIX KJIACCOB JIBFKCHHM.

B cBoeii pabote KoBasieBckas 3a1aeTcst eNTbI0 OTHICKATh TAaKUE KIACChl JBUKEHUN
TSDKEJIONO0 TBEPAOrO TEJIa OKOJO HEMNOABUKHOM TOYKH, I KOTOPBIX MPOEKIUU

MT'HOBEHHOU yrHOBOﬁ CKOpPOCTH Ha IOABHKHBIC OCHU BBIPAXKAIOTCA B BHUJAC HCKOTOPBIX
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(GyHKIUI BpEMEHH, MMEIOIIUX OCOObIE TOYKHM TOJIBKO B ()OpME IMOJIOCOB IEPBOTO
nopsiaka. B pesynbrare nspickanui KoBaseBckas nokasana, 4To 3TUM NIPUEMOM MOYKHO
pa3pelnTh A0 KOHLA €I1e OAWH HOBBIM CIIy4yal IBMKEHUA. B 5TOM HOBOM cilydae LEHTp
TSDKECTU TeJla JOJDKEH JIeKaTh B OKBATOPUAJIBHOM IUIOCKOCTH JJUIMIICOMIA WHEPLUH,
IIOCTPOEHHOTO JUISl HEMOJBIKHOM TOYKHM, IIPUYEM Ha TEJIO HAJIAraercss OIHO
JONOJHUTEIBHOE YCIOBUE, & UMEHHO: pacIipelelieHue Mace B TeJle JOKHO ObITh TaKUM,

4dTO IIOJIYOCH JJUIMIICONa MHCPIMU IJIA HGHOI[BH)I(HOﬁ TOYKH OJOJIXKHBI OTHOCHUTBCA, KaK

1:1:1/42.

HoBbiil ciiyyaii MHTETpUPYEMOCTH ypaBHEHUM OJitnepa, KoTopblii KoBaneBckas
OoOHapyXWjla B CBOMX HW3BICKAHUSAX, MPEJICTABISI  YpE3BbIUAHO  OoJibLIME
matemaTuueckue TpyaHoctu. Opnako Codne BacuibeBHe yaamoch MNOMY4YUTHh B
KOHEYHOM  ¢opMe BCe  KHHEMAaTUYECKUE U  TEOMETPUYECKUE  DIIEMEHTHI,
XapaKkTepU3ylolMe 3TOT HOBBIM KJacCc JBWXKEHMM TBepaoro Tena. Pabora
C.B.KoBaneBckoli 0 HECUMMETPUYHOM T'MPOCKOIIE BbI3Baja TPOMaJHbIA MHTEPEC CpEIn
YUEHBIX BO BCEM MHpe. B pycCKHMX HAay4HBIX >XKypHaiax MOSBHICSA LENbIH psAn pador,
MOCBSIICHHBIX MpoAoKeHnto uccnenoBanus Kopanesckoi. Meron KoBaneBckoil ObL1
NPUHUMIIMAIBHO HOBBIM, M BCE BO3MOYKHOCTHM 3TOrO METOJA BBIICHWINCH B XX
CTOJICTUHU.

Cnydair  Jlarpanxa—IlyaccoHa COOTBETCTBYET TSKEIOMY CUMMETPUYHOMY
TUPOCKOITY,  COCTaB/SIIOIIEMY  HEOTBEMIIEMYK)  4YacTb  KOHCTPYKLUMH  BCEX
THPOCKOMYECKUX TpubopoB. Tak, TMPOCKONMUYECKUN TOPU3OHT (MPUOOP Ha camoJjeTe)
MO3BOJISIET JIETYUKY JEPKATh CAMOJIET B TOPU3OHTAIIBHOM IMOJIETE B TyMaHe WUJIM HOYbIO;
TMPOCKONMYECKUN KOMIIAC, YCTAHABJIMBAEMbIM Ha OOJBIIMX MApOXOAaX M BOEHHBIX
KOpaOJIsiX, MO3BOJIIET OPUEHTUPOBATHCS HA MOPE JIydlle, YEM C ITOMOIBI0O MarHUTHOTO
KOMIIaca, TaK Kak HE TOJBEpraercsi NEHCTBUIO OJM3KO PACHOJOKEHHBIX CTaIbHBIX U
Kele3HbIXx Macc. KOHCTpyKIMM BCEX Takoro poaa MpUOOPOB CTald BO3MOXKHBI
Omarojaps TEOPETUYECKUM HCCIIEeIOBaHUSAM, HaudaTeiM OisiepoM, Jlarpamxkem wu
ITyacconom. Teopusi COBpEMEHHBIX TMPOCKOIMYECKUX MPUOOPOB Oblia co3naHa 3a 80
JET O UX TEXHUUYECKOIO OCYyIIECTBIEHUs. ['TaBHass 0COOEHHOCTh JIBUYKEHUS THPOCKOIIA
KoBaneBckou 3aKI04aeTcs B HENMEPUOAUIHOCTH 3TOTO IBUKEHUS.

Pa6ota KoBanesckoii Obuta Hanucana B 1888 romy. O1oit 3ameuarenbHON paboTon
KoBaneBckas moctaBmiia cBoe UMs B psAJ C UMEHAMHU OOLIEMHUPOBBIX T€HHEB Jiliepa u
Jlarpanxa.

C.B.KoBajieBckass M3BeCTHA TaKXKe Kak HE3aypiaaHasa NMUCATCIIbHUIIA. Omna aBTOp
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nosecteil «Bocnomunanus nercrsa», «Cectpel PaeBckuey, « Hurniamcrka» u HEKOTOPBIX
APYTUX XYA0KECTBEHHBIX MPOU3BEACHU.

MupoBass UCTOpHsI MaTeMaTHKA M MEXaHHKH HE 3HAET CPEAM KCHIIWH HMEHU
CTOJIb 3HAMEHUTOro M TajmaHTiMBOro, kak Co¢bst KopaneBckas. OHa, Kak OTMEUYaeT
Huxkonait EropoBuu XXykoBCckuii, «He Majo CIOCOOCTBOBaja MPOCIABICHUIO PYCCKOTIO
UMEHU.

B xonue 1889 roga C.B.KoBanesckas Obiia n30paHa 4jIeHOM-KOPPECHOHIECHTOM
Poccuiickoii akagemuu Hayk. OIHAKO YIEHOM-KOPPECIOHAEHTOM POAHOW akKaaeMuu
KoBanesckass Obuta Hemonro. BosBpamasce B siHBape 1891 roma B CTOKroibM u3
®paHuuy, re oOHa IpoBOAMIIAa 3UMHHME KaHUKYJIbl, Codbs BacunbeBHa npocTyauiiack U

BCKOpE yMEpJIa OT BOCIIAJIEHUS JIETKUX.

5 PABPABOTKA TEOPETHYECKHUX OCHOB KOCMOHABTUKH
K.9.I1OJKOBCKUM

Koncrantun Opnyapnosuu uonkosckuit (1857—1935)
— BBIIAIOIIMICS PYCCKHUI COBETCKHMI YUEHBIA U U300peTaTesb
B 00JIaCTH a’po- M DPAKETOAUHAMHKH, TEOPUH camojieTa U
JTUPUKA0JIsl, OCHOBOIOJIOKHUK COBPEMEHHON KOCMOHABTHUKH.

Ponunca 17 centsiObps 1857 roga B cene MokeBckom
Cmacckoro ye3na Pszanckoit ry6epaun. Ero orer Obut iecHU-

YUM, MaTh BeJjia JoMallHee X03saicTBo. CeMbs ObliIa OeHas U

MHorozieTHasi. Y Koctu ObI0 BeHAAaTh OpaTheB U CecTep.

KoHncTantun .
OHCTA B nessTuiieTHeM Bo3pacTe MadbuMK 3a00JI€T CKapJIaTUHOM,

DnyapaoBuy

[{HOMKOBCKHi MOCJIE Yero IMOcCJeI0Bal0 OCJIOXHEHUE Ha yiu (ociabieHue

(1857-1935) ciyxa). DTO HECYaCThe HAIOKUIIO TPAarnueCKUid OTIEYaTOK Ha

BCIO JaJbHEHIIYI0 XU3Hb yueHoro. B cBoeii aBroOuorpaduu oH mwmcan: «Yto xe
cenana co MHOM riryxora? OHa 3acTaBiislila MEHS CTPaJaTh KaXKIyl0 MUHYTY MOEH KH3-
HU, TPOBEJACHHON C JIIOJBMM, S UYYBCTBOBAJI c€0sl C HUMM BCErJa H30JHMPOBAHHBIM,
OOMKEHHBIM, U3r0EM. DTO YIIIyOJIsiI0 MEHS B CaMOro ce0sl, 3aCTaBIJIsI0O UCKATh BEJTMKUX
Ael1, 4ToObI 3aCIyKUTh OJJOOpPEHHE JII0IeH M He ObITh CTOJIb Ipe3peHHBIM... HauanbHbIi
yAap OT TIyXOThl MPOU3BEN KaK Obl MPUTYIUIEHHE YMa, KOTOPBIMA OT JIIOJIEH mepecTal
MoJIy4aTh BreyaTyieHus. S1 kak Obl OTyImeln, omiagen, MOCTOSIHHO MOJIy4all HACMEIIKH U
oOuanble 3aMedanust. CiocoOHOCTH MoM ocnabnu. S kak Obl MOrpy3uics B TEMHOTY.
Y4uThCA B IIKOJIE 1 HE MOT. YUUTENEeW COBEPIICHHO HE CIBIIIAI WX CJIBIIIAI OJHU He-
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scHble 3ByKH. Ho mocteneHHo Mol yM HaXOIWJI APYTroil UICTOYHUK UJIEH — B KHUTAX)».

B 16 ner Koncrantun yexan B MOCKBY [uisi TPOAOKEHHUS CaMO00Opa30BaHUs U
3HAKOMCTBA C IPOMBINUIEHHOCTBHIO. B 3axosyctHOM BsiTke, rae Ttorma xuna cembs,
yciaoBuM st 3Toro He Obuo. B MockBe [{MoakoBCKMI MpoOBUT TPU TOJIa, KUBS B
KpaiiHeit O0enHoctu. OH momydan u3 goma 10-15 pyOseit B mecsii, HO TpaTWiI UX B
OCHOBHOM Ha KHWTH, NPUOOPHI, XWMHUKAIMM W T.I. B TepBbIli TOA OH W3y4HII
OCHOBATEJIbHO 3JIEMEHTAPHYI0 MaTeMaTUKy U (PU3MKY, BO BTOPOH — BBICIIYIO airedpy,
audepeHnaITbHOe U HWHTErpajibHOE HCUMCIICHUS, aHAJIMTHYECKYylo reomerpuiro. He
nmpekpaiain Moo0i [{noaKoBCKUiA U CBOEH M300peTaTEIbCKOM eI TEIHHOCTH.

[Tocne Bo3Bpaienus B BsaTky LlnonkoBckuit 115 3apaboTKa cTall 1aBaTh YacTHBIE
YPOKH YYEHHKAM MECTHBIX IIKOJ, @ B CBOOOJHOE BpeMS MO-MPEKHEMY 3aHUMAJICA
M300peTaTesIbcTBOM (B YaCTHOCTH, IMOCTPOMJI CAMOXOJHYIO JIOAKY). Uepe3 roa cemps
nepedpanach Ha KUTEIHCTBO B Psi3aHb.

[{MOTKOBCKHI SKCTEPHOM CIaJll SK3aMEHbI HA 3BAHME YUYUTENS W MOIYYUII IPABO
pENnoAaBaTh B YE3AHBIX yuniauiax MuHUCTEpCTBA npocBenieHus. 3umoil 1879 rona on
noJlydrs1 HazHadyeHue B ropoJ boposck. B 1880 romy KonctantmH OpyapaoBud
xeHucs Ha BapBape EsrpadoBue CokonoBoOi — 1ouepu X03siMHa J0Ma, Iie€ OH CHUMAJ
komHaty. B 1892 rony Luonkosckuit nepeexan B Kamyry, rae xun u padortai 10 KOHIA
»u3nau. K.O.I{uonkoBckuid ckonyascs B 1935 roxy.

[{nonKOBCKHM BOIIET B UCTOPUIO MUPOBOM U OTEYECTBEHHOW HAYKH KAaK YUYECHBIN U
n300peTaTerns, pabGoTaBInii HaJ TpeMms O0BIIUMU npobyieMaMu:
[EIbHOMETAINIMYECKUM AUpHKAOIeM, TEOpHel XOpoIo 00TeKaeMoro aj’poIuiaHa u
pakeToil ISl MEXIUIAaHETHbIX cooOmeHuid. OH TOpU3HAHHBI  OCHOBOIIOJOXHHK
COBPEMEHHON KOCMOHABTHUKH.

Tpynbl o aspoctatam (AUpUKaOIISIM) BBITIOJHEHB B OCHOBHOM B 1885-92 ropax.
Yem nupmxabnp [{MOAKOBCKOTO MPUHUMIHUANBHO OTIMYAJCS OT MPEAIIESCTBYIOMINX
KOHCTpyKuui? Bo-mepBblX, TeM, YTO OH ObUI IIEIbHOMETAJUIMUYECKUM, YEM
o0OecrieunBaniach 3HAYUTENbHAasg MPOYHOCTH ammapata. Bo-BTOpbiX, Omaromaps
ropupoBaHHON 000JIOUKE a’pOCTaT MOT MEHATh CBOM OO0BEM M, CJEIOBATEILHO,
NOAICPKUBATh NMOCTOSIHHYIO MOABEMHYIO CHIIy Ha Pa3HbIX BBICOTaX W MpPU Pa3IMYHON
TEMIEpaType OKpY’Kalollero Bo3ayxa. M3MmeHeHune obbeMa aspocraTa oOecreduBalia
ocobast crsaruBaromas cucrtema. Hakonel, mpexycMaTpuBajcs MOJOTPEB HAMOTHUTEIS
000JIOUKH TEIJIOM OTPaOOTAaHHBIX Ta30B JBUTATENS, YTO TAKXKE MO3BOJIJIO BIUATH Ha
BEJINYMHY MTOABEMHOM CUJIbI B HY?)KHOM HallpPaBJICHUH.

Hecmotps na mopnepxky Anekcannpa ['puropbeBuua CrosneroBa u Jmutpus
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NBanoBnua MeHaeneeBa, COTPYIHHUKM BO3IyXOIUIABaTEIbHOIO oTAeNa Pycckoro
TEXHUYECKOTO OOIIEeCTBA, OT KOTOPHIX 3aBHUCENA Cynb0a M300peTeHus, OTBEPIJIM TOTJa
npoekt lluonmkoBckoro, cuuTas, 4TO a’pocTaT Bcerga OyJIeT JUIlb UTPYIIKON
BO3AYIIHbIX TedeHui. [lepBoIiii pycckuil auprxadiib «Y4eOHbI» IMOSBUICS TOJIBKO B
1908 rony. B 1912 roay Poccust yxe umena 13 yrnpaBisieMbIX a’pocTaToB. A TIE€pBbIC
yCHEUIHbIE MOJIETHI AUPUKa0Is cocTosuch BoO @pannuu B 1899 rony u B I'epmanuu B
1900 roxy. (ITpoext ®epaunanaa llennenuna nomeyen 1895 romoMm — msIThIO ToaMu
M03Xe Npe1oKeHus LIMoaKoBCKoro.)

TpuyMmdanbHoe 1IecTBUE HAEM BO3AYXOIUIaBaHHUS C TOMOILNBIO anmnapaTroB
TsDKEIee Bo3/yXxa 3acTaBmiio L{MOIKOBCKOTo 3aHATHCS Beepbes 3Toi nmpobiemoit. B 1891
roay oH Hammcan paboty «K Bompocy o JeTaHuM MOCpeACTBOM KPBUIbEB» U MOCTAN €€
Hukonato EropoBuuy JXykoBckoMmy, KOTOpBIA Jajl TMOJIOKHUTEIbHBIA OT3BIB 00 3TOM
COUMHEHUH.

B 1894 roay K.3.IluonkoBCKuii Hamucal HOBYIO PaboOTy — «AdpoIUiaH, WIU
NTUIENON00Has (aBUAIMOHHAS) JIeTaTeNIbHAs MalllMHa». B 3TOM ucCIe0BaHUM YUEHBIN
BIIEPBBIE Jal a’pOAMHAMUYECKUN pacyeT camMoJieTa U MNPEJIOKUI KOHCTPYKTHUBHYIO
cxeMmy, kotopass Ha 15-20 jeT mpeABOCXUTHIIA TEXHUYECKYIO0 MBICIL H300peTaresneil
Apyrux crpad. VMEHHO 1O 3TOMY IyTH IONUIO Pa3BUTHUE CaMOJIETOCTpoeHus. B
asporuiane [{oakoBCKOro ObLIM KPBLJIO C YTOJIIEHHOW MepeiaHeil KpoMKOH, (Pro3essik
oOTekaeMoil (pOpMBbI, KOJECHOE IIACCH U JaXe THUPOCKONMHYECKUH aBTOMUIOT C
ANEKTPUYECKUM IIPUBOJIOM Ha PYJlb BBICOTHI.

YroObl MOCTaBUTH CBOM TEOPETHUECKHE pacyeThl Ha MPOYHBIM (yHIAMEHT
skcriepuMenTa, LluonkoBckuir B 1897 romy moCTpomn «BO3AYXOLYBKY». DTO ObLIO
NepBOE COOpYKEHHE TMoA00HOoro poaa B Poccun. AspoauHamuueckas TpyOa
JKyKOBCKOTO MOSIBUJIACH HA TISITh JIET MO3XKE.

OcHoBHo#l Bkiaa K.O.llmosnkoBckuii BHEC B KOCMOHAaBTHUKY. PeakTuBHOE
JBUKEHHE W PaKeThl ObUIM M3BECTHHI NaBHO. OHU MPHUMEHSUIUCH Al (elepBepKOB, B
BOCHHOM JIeJie, JJIA MepeOpOCKH Tpoca ¢ OJHOTO KOpadjs Ha APYrod, B KUTOOOWHOM
npoMbicie W T.aI. L{MONKOBCKMII TIEpBBIM HAy4YHO OOOCHOBall  BO3MOKHOCTh
MEXIUTAHETHBIX COOOIIEHH C MTOMOIIBIO PAKET, PEAKTUBHOTO JABUKEHUSI.

[lepBbie MbICIM 00 WCIONB30BAHUHM TMPUHIMIA PEAKTUBHOW OTAAYH IS
KOCMHUYECKHX MOJeTOB nosiBuiuchk y Llnonkosckoro enie B 1883 roxy. B 1903 rony B
ctatbe «MccaenoBanue MUPOBBIX MPOCTPAHCTB PEAKTUBHBIMHU MPUOOPaMM» yUEHBIH 1aj
MAaTeMaTUYECKU CTPOTYI0 TEOPHUIO TOJIETA PAKEThl C YYETOM HM3MEHEHUS €€ MacChl BO
BpEMsl JBUKECHUS U 3aJI0KWJI OCHOBBI TEOPUU JKUJIKOCTHOTO PEAKTUBHOIO JBUTATENS, a
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TaK)K€ JIEMEHTOB €ro KOHCTpyKuuu. [Ty0nukanuu Ha aHaJIOTHYHYIO TEMY HOSIBUIUCH BO
@panuuu ciiycrs 10 net, B Amepuke — 16 u B ['epmanuu — 20 ner.

B nanpneimem [{uonkoBckuii ycmemHo paboTan HaJg MHOTHMHU IMPOOJIEeMaMH,
CBSI3aHHBIMHU C MEXKIUIAHETHBIMU cooOuIeHusIMU. OH IpeUIokKII CO3aBaTh COCTABHbBIE
pakeTbl, WIM paKETHbIC I0€31a, I JOCTH)KCHHS HMH KOCMHUYECKHMX CKOpPOCTEM.
CocraBHasi pakeTra NpPEACTaBIsIa COOOM KOHCTPYKLMIO M3 HECKOJbKUX pakerT,
IOCTaBJIEHHBIX OJIHA 32 Apyroil. CHavana paboTaet 3aiHss pakeTa. Pa3ornas «moe3m» 10
OTIpE/ICNIEHHOW CKOPOCTH W BbIpaOOTaB Topiodyee, OHAa OTAENAETCA, U B JICHCTBUE
BKJIFOYAETCSI BTOpPast CTYIIEHb, 3aTEM — TPEThbS U T.J., & LEJIU JOCTUraeT OJHA I'OJIOBHAs
pakera. IMEHHO IO TakOM CXeMe OCYLIECTBIISIIOTCS KOCMHUYECKHE ITOJIETHI B HACTOSLIEE
BpEMSI.

Bropasg wunmes 3akmodanach B IApPAJUIEIIBHOM COCOUHEHMM psAda  PAKET.
[{nONKOBCKHM Ha3Bal TAaKyH KOHCTPYKLMIO «3CKAaIpPUIbEN pakeT». B 3TOM ciryyae Bce
pakeTsl pabOTAaIOT OJHOBPEMEHHO /10 BBIPAOOTKHM IMOJOBHMHBI TOIUIMBA. 3aTeM KpalHuE
paKeThl IEPENMBAIOT TOPHYEE M OKUCIUTENb B OCTaJbHBIE PAKETBI, OTHCISIKOTCSA, U
«ACKAIPWIbs» JIETUT Haiblue. Llenn qocturaer oHa HEeHTpalIbHAsl pakeTa.

[{nonkoBCKHII MEpPBBIM peIIMi 3a7ady O ABM)KEHUH KOCMHYECKOro Kopalis B
M0JIE TATOTEHUSI 3€MJIM M BBIUMCIHII HEOOXOIMMBIE 3aachl TOPIOYETO NI IPEOJOJICHUS
cwibl OpuTskeHus. OH pacCMOTpeNl TakKe BIMSHUE aTMOC(Epbl Ha IIOJET PAKETHI,
BO3MOKHOCTb YIPABJICHHsI €H0 C IOMOIUBIO pPYJIEH, YCTAHOBJICHHBIX HAa IIYTH Ta3o0B,
BBIXO/SIIMX U3 COIIA, CIOCO0 OXJIAKICHHS] CTEHOK KaMephl CrOpaHHs KOMIIOHEHTaMH
TOIUIMBA, PAa3JIMYHbIE TOIUIMBHBIE MApbl, HAIPUMEP, CHOUPT M JKUJIKHA KHUCIOPOJ,
CO3JaHUE HCKYCCTBEHHOI'O CIyTHHKa 3€MJIM U P JAPYTUX BOMNPOCOB, B YACTHOCTH,
npejckasal, yto OyAeT oulyuarb KOCMOHAaBT B COCTOSIHUM HEBecOMOCTU. B kHure
«I'pe3sl 0 3emne u HeOe» LIMOIKOBCKHN BIEPBBIE BBICKA3aJl MJEH O BO3MOYKHOCTHU
CO3JaHUs1 UCKYCCTBEHHBIX CITyTHUKOB 3€MJIH.

[{nonkoBCKOMY MpHUHAJJIEKAT W300PETEHUS U OTKPBITUA HE TOJIBKO B 001acTu
KOCMOHAaBTHKM M aupmxabnectpoenus. OH, Hampumep, NpeICcKas3biBajl TMOSBICHUE
TpaHcnopTa Ha Bo3ayuHoi noayuike. K.O.I{nonkoBckuil Obl1 04€Hb Pa3HOCTOPOHHUM
yenoBekoM. OH 3aHUMalics HE TOJBKO BOIPOCAMU 3aBOEBAaHUS  aTMOCQEpHI,
cTpaTocepbl U MEXIJIAHETHOTO MPOCTpaHCTBAa. B uucne ero TpynoB — paboThl MO
acTpOHOMHUH, acTpodu3uke, maTemartuke, Ouonoruu, Quiocopun. Cpeau HUX:
«TaroreHne Kak MCTOYHUK MHUPOBOIl sHeprum», «OOpa3zoBaHue 3eMJIM U COJHEUHOM
cUCTeMbI», « MexaHHKa )KMBOTHOTO OpraHu3Ma» (OHa MOJIydusia MOJIOKUTEIbHBIN OT3bIB

NBana Muxaiinosuua CeueHoBa), «Teopusi ra3oB», B KOTOPOW OH HM3JIOXXKHJI OCHOBBI
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KUHETHUYeCKOU Teopun ra3oB (L{MonakoBckuil He 3HAJ, YTO 3Ta TEOPHs CO3/JaHA JI0 HETO
JIronurom boasliManom).

He nago aymarts, 9to [{nonkoBCKUii HUKOTAA HE OomuOancs. YUeHbli, HapuMmep,
Hanucana padboTy, MOCBALIEHHYIO0 BTOPOMY Hadyaly TEPMOJAUHAMUKH, B KOTOPOM MBITAJICS
JI0Ka3aTh HEBEPHOCTh ATOTO 3aKoHa. Hukakoro 3HavYeHHs] HE UMEIOT TakXke TPYAbl
[{uonkoBckoro mo ¢pumocoduu, U BIOCIEACTBUN OH HUKOT/IAa JJa)Ke HE BCIOMHUHA O HUX.
Ho »tu otnenbHbie OMIMOKM U 3a0Jy>KIEHUSI HE MOTYT NEPEYEPKHYTh BCETO TOTO
BEJIUKOTO, YTO CJieNlal YUEHbIN JJIs1 HAYKH, JIJIs CBOCU CTPaHBI.

K.9.1luonkoBckuid ObLI WIEHOM MHOTHUX HAy4YHO-UCCJIENI0BATEIbCKUX Opra-
HU3aui U yupexaeHui: ColuaaucTHYecKol akaaeMuu oOmiecTBeHHbIX Hayk (1918),
Pycckoro oOmiectBa mrobOutenedt mmpoBeneHuss B Ilerporpame (1919), HOxnOorO
actpoHoMuyeckoro ooOmectBa (1927), Komuccuu mo HayyHOMY BO3yXOIUIAaBAHUIO
(1928), Coroza OcoaBuaxuma (1932), moyetHbiM npodeccopoM AKageMHUH BO3TYIIHOTO
dbnota (1924). B 1932 rony B CBsI3U ¢ 75-I€THEM CO JTHS POKIACHUS M 3a 3aCIyTH Tepe]

ctpanoit K.O.1{nonkoBckuit 6611 HarpaxaeH opaeHoM TpynoBoro Kpacnoro 3namenu.

6 CTAHOBJIEHUE U PABBUTHUE
TYJAbCKOM IIKOJILI MEXAHUKHA

Bxnan Jleomnna Anexcanaposnda TOJIOKOHHHMKOBAa B CTAaHOBJICHHE W Pa3BUTHE
byHIaMeHTaNbHON U MPUKIATHON HAyKH TyJabCKOTO pernoHa TpyaHO nepeoneHuTh. Cam
OH IVIaBHOM CBOEM LEIBI0 CYMTAJ] IPUBICYEHUE K
MCCIIEIOBATEIbCKON /I€ATENbHOCTH KaK MOXHO OOJIBILEro
Y1CJia MOJIOZIBIX JIFOAEH C TeM, YTOOBI, 110 €r0 BBIPAKEHUIO,
«HAYYUTh MX Y4yuThCs». OOmanas HEYTOIMMOM >Kaxaou
no3HaHus, JIeonua AneKkcaHIpOBUY CTapayCs MPUBUTH 3TO
Ka4e€CTBO U CBOMM YUYCHHKAM.

HeoOxomumbIM ~ yCliOBHEM  CO3JaHMUS  HAYyYHOM
IIKOJIBI SIBJISICTCA HAJIMYME SPKOW JIMYHOCTH, COYETAIOLIEH
TaJaHT YYEHOro C TAJAHTOM Y4YWTENs, TOTOBHOCTBIO
NIOJICJINTHCS. CBOMMM 3HAHWSMU U HIESIMU C yYCHUKAMM.

[Moxany#i, y Jleonnna AnekcanapoBruya ABa 3THX TaJIaHTa

OB  BBIpAXKEHBI HamOoyiee spko. MHOTOTpaHHa €ro

negarorudeCkad ACATCIbHOCTL — 3TO PYKOBOICTBO K&(I)G,HpOﬁ, IIOCTAaHOBKAa KYpPCOB

Jleonnn AnekcanapoBud 33
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JIEKUUM 110 pa3IMYHbIM pa3/iellaM MaTeMaTUKW U MEXAaHUKH, OpraHu3alus U MPOBEJICHUE
HAyYHBIX CEMUHAPOB, MOCPEACTBOM KOTOPBIX BOCHUTHIBAIIMCH CTYAEHTHI U ACIHUPAHTHI,
BIOCJICACTBUM CTABIIME KAaHIWAATAMU H JOKTOpamu HaykK. Korma TonoKOHHHKOB
3aHUMAJICA OYEePEeTHON HayYHOM IPOoOIeMoii, TO YacTo, chopMyIupoBaB OCHOBHBIE UJIEH,
nepeaaBall X peaausaiuio yueHukam. JlanpHelias pa3paOoTka JaHHOTO HarpaBJICHUS,
KaK TMpaBWjIo, 3aBepliajach TOSBICHHEM HOBOTO JOKTOpa HayK, CIIOCOOHOTO K
MOCJIEIYIONMM CaMOCTOSITEIFHBIM HCCiIeoBaHUsIM. Jlaxke dopMambHbIE UTOTH HAYYHO-
negarornyeckon gesrenbHocTd Jleonnma AumnekcannpoBuya Broedamisitor. [log ero

PYKOBOZACTBOM MOATOTOBJIEH ABALATh OAWH AOKTOp U Oonee 130 kaHIMIaTOB HayK.
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