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Abstract. The article raises the question: What kind of mathematics is necessary
for future engineers? Using some interesting examples from his experience,
the author presents the idea of unity in mathematics for all users.

He BarkHO, 9TO CHEIEHO.
BaxkHO, 94TO yCBOEHO.
JlpeBHsAsT MyJIPOCTh

OueHb TPYIHO ONPEE/IUTh POJib 00pa3oBanus B coppemenHoi Poccun. C og-
HOM CTOPOHBI, €CTECTBEHHAS TArA YeJIOBEKA K IMO3HAHUIO OKPYXKAIOIIEro MUpa He
JaeT yraCHyTh TOM MCKpe, KOTopasd €lle TOPUT B IVIa3aX JIIOJEH, KeJTaloInX Ipu-
OBIIUTHCSA K ITOMY BEYHOMY IIPOIIECCY.

C apyroii cTOpOHBI, HEIPEPhIBHAS aTaKa Ha el He cPOPMUPOBABIIAECS MO-
JIOIbIE YMbI CO CTOPOHBI CPEJCTB MAacCOBON HMHGMOPMAIMK HAYMHAET PUBOIUTH
K MBICJIM O TOM, YTO MOZKHO JOCTHUYb yCIl€Xa CaMbIM IITPOCTbHIM CHOCO6OM. OTKprTb
MAYKy KBAYKW W 9TO-TO BBIUI'PATH, 3AIVIAHYTH IO/ KPBIIIKY OyTBUIKM W BIAPYT
CTaTb 6OFaTbIM, OTBETUTH Ha HECKOJbBKO HpOCTeﬁH.IPIX BOIIPOCOB B CTAaTh CaMbIM
yMHBIM. [Ipu 3TOM CO3/MAaeTCsT MILIIO3UsI, YTO JJisl JOCTUYKEHUsI TIOCTABIEHHBIX 1€~
Jieil HeT HeOOXOAMMOCTH YTPYKIATh cebst 3a00T0# 0 COOCTBEHHOM COBEPIIECHCTBE,
KaK (bU3NIeCKOM, TaK U MEHTAJbHOM.

MoJtoapIx J0ei ¢ TogOOHBIMI HACTPOCHUSIMY CTAHOBUTCS BCE OOJIbIIE, U OHU
[BITAIOTCS JIUKTOBATH CBOU YCJIOBUsI IIPOBEJIEHNUsI IIKOJIbHBIX 3aHATHI. B pe3yibra-
Te T€ YYEHUKHU, KOTOPbIE HE SIBJIAIOTCS JIMJAEPAMU B OCBOEHUU IIKOJIBHON IIPOrpam-
MBI, HQUMHAIOT [IO/IeP:KUBATH 10100H0e MUpOBO33penne. OHO ya00HO, He Tpebyer
60J'IbI_HI/IX 3aTpaT U JazKe IMO3BOJIAEeT MIPUMKHYTH K 6OJ'IbIJ_II/IHCTBy NJIN OIIIIO3UIIN.

Ho mpuxomur MoMmeHT, KOTIa HAA0 BLIOMPATH CBOI JAJbHEHITHN *KIU3HEHHDIN
myThb. TpPaaulinOHHO MHOIME BBIYCKHMKM IIKOJI OOPAIal0T CBOM B30PbI HA Be-
JylIye BbICHINE ydYeOHble 3aBeJEeHUsi CTPAaHBI, CPEeJd KOTOPBIX JIOCTONHOE MEeCTO
s3apuMaer [lomurexHuYecKnii yHUBEPCUTET.

Boiaep:kaB BCTynuTebHBIE UCIBITAHUS, A0UTYPUEHTHI CTAHOBSATCS CTYIEHTA-
MU U HAYMHAIOT CBOe oOydeHue ¢ 6JI0Ka 001eodbpas3oBarebHbIX npeaMeros. OaHoil
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13 TIABHBIX JUCIUILINH, (DOPMUPYIOMIIX MHUPOBO33PEHNE UEIOBEKA C AHAJIUTHIE-
CKUM CKJIQIOM yMa, ABJIAE€TCA MaTE€MaTHKa.

Kadenpa Bpicieit MaTeMaTHKy HAIIEr0 YHUBEPCUTETA CYIIIECTBYET C MOMEHTA
ero otkpbitus B 1902 roay. Eé ocHoBarenem siBisiercs diieH- koppecrnongerT AH
CCCP, 3acnyxennbiii nesareas Hayku PCOCP Upan Nsanosuy Nsanos (18621-
939). On gBAICA KPYNHBIM MaTeMaTHKOM, aBTOpOM Gosee 70 HaydHBIX paboT,
a Takke y4eOHWKOB ITO BBICIIEH MaTeMaTHhKe, W pPyKoBoaua Kademapoit mo 1935
rojia.

B pazauunoe Bpems Ha kadeape padboTann BHIIAIONINECS MATEMATHKH U IIe1a-
roru. Cpeam aux mpodeccop A.A. Anamos (1878-1927), aBTOp TPYJOB 1O IUIHMH-
ApudecKuM (GYHKIMAM U OPTOrOHAILHLIM MHOrowsteHaM; mpodeccop A.f Bun-
6un (1879-1935), aBTop yuebuuka “IIpamonuneitnas reomerpus’.

B nepuoz ¢ 1920 o 1941 rox cpeau coTpyaHIKOB Kadeaphbl ObLIO MHOIO BbIIA-
IOIIUXCS MATEMATHKOB, aBTOPOB MOHOrpaduii, y4eOHUKOB M 33JaYHUKOB, KOTOPBIE
JIO CHX TIOD WMCIIOJIb3YIOTCS B yIeOHOM IIPOIECCE.

Heiicreurenbubiii wied AH CCCP u noverHsiit 4ien 15 MHOCTpaHHBIX aKae-
muii 1 Hay4Hbix obmecrs .M. Bunorpagos (1891-1983) paGoran B JIIIN ¢ 1920
no 1934 ron. C.H. Bepumreiin (1880-1968), peiicrBurenvubiii wien AH CCCP
u dpanmysckoit AH, 3aBegosan kadenpoii ¢ 1935 o 1941 rox. Ero monorpadus
“Teopust BEpOATHOCTEH' 1O CUX TOP HE yTPATHUIA CBOEH aKTyaJbHOCTH.

Ynen-koppecnougenr AH CCCP H.M. T'onrep (1871-1941) paGoran Ha Ka-
denpe ¢ 1926 mo 1938 rox. [Ilupoko uzsecrHa ero Mmonorpadus “Teopust noreny-
aja u e MpuMeHeHre K OCHOBHBIM 331a9aM MAaTeMaTHIeCKOi (bu3nkm®.

C 1922 no 1949 rox na kadenpe padoran P.O. Kyspmun (1891-1949) — unen-
koppecnongenT AH CCCP, aBrop TpyI0B 110 Teopun dnce, aarebpe, TeOpun Bepo-
ATHOCTEHN, KOHCTPYKTUBHON Teopuun QyHKIWi, Teopuu yupyroctu. B 1935 r. Bbiia
ero kaura “BecceneBnl pyHKIMAN®.

Co6opHuk 3ama4 o maremarnyeckomy ananusy P.O. Kyssmuna u H.M. T'tonre-
pa HIMPOKO MCIIOJIb30BAJICS B POCCUHCKUX YHUBEPCUTETAX U TeXHUIecKux BY3ax.

3HaYnTE/IbHBIM BKJAJ B DPAa3BUTHE MATEMATHYECKUX HAYK W IIPENOIaBaHUE
suecau npodeccopa H. H. Tepuer (1877-1943), E. B. Bopounosckas (1898-1972),
C. 1. Awmocos (1891-1969), M. M. ®pank (1878-1942), A. 1. TTomnos (1899-1973),
B.M. ®unmmnmos (1876-1941), A. ®. Tagpunos (1887-1961), /I.JI. Taspa (1889-
1966), 4. C. Besukoswuu (1886-1958), B. M, Kosamnosuu (1867-1941), H. H. JleGenen
(1911-1994).

B nepuon Benmxkoii OreuecTBeHHOI BOWHBI MHOIME MATEMATUKA—TIOJTUTEXHUKH
yiu Ha Gpout. Cpeaun Hux jgorent K.Y. IMlaxHo, paborapimmii Ha kKadeape ¢ 1930
o 1984 rox, aBrop 13 y4ebHbIX TOCOOUI 110 3JIEMEHTAPHON M BBICIIEH MATEMATHKE.
Yactb cOTpyaHUKOB Kadeaphbl 9BAKYyHMPOBAJIACH BMECTE C MHCTUTYTOM, YaCTh HE
BbIJIEPKaJjia CYPOBBIX BOEHHBIX MCIIBITAHUIA.

HermocpencrBeHHO TIOCE BO3BPAIEHUsT W3 dBaKyallun KadeIpoil 3aBemroBasl
P.O. Kysbmun, koroporo B 1949 romy cmenun C.M, Amocos. C 1952 o 1954 rog,
kadenpoii 3apegosai npod. I.U. Txanemnaze (1916-1978), Kpynublii crienuaamuct
0 Teopuu Kosiebauwmii, yupyroctu u miactudnocta. C 1954 no 1974 rox kadeapoii
zasegosas J.C. Topmkos (1916-1978) — He TOJBLKO YYEHBIH, HO W TAJAHTIABbINA
eIaror, BOCIUTABIINK HECKOJIBKO ITIOKOJICHAN CTYJIEHTOB W IIPenofaBaTes ei.
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C 1972 no 1985 rox kadeapa ObLIa pasjieseHa Ha JBe. 3aBeJoBaaId MU IIPO-
deccopa A.Il. Akcenos, .C. Cpebpanckuii, 1.FO. Pookaxkos, B.M. Kanunun,
ITocne obbenuuenus B 1985 roay xadeapoit 3asemosas npodeccop E.C. O3epos,
a ¢ 1987 no 2003 rox — npodeccop FO.A. XBaros.

B macrosmee Bpems Ha Kadeape paboraer Gosiee cra mpenomasaresneit. 13
Hux 17 mpodeccopoB U IOKTOPOB HAyK, H2 HOIEHTA W KaHaujgara Hayk. IIpo-
deccopa FO.A. Xsaros, FO.1. MakcuMoB, SIBISIOTCS 4IeHAMA—KOPPECIIOHIEHTAMU
Mex ayHapoaHoil akaaeMun HaykK Bbicineil mkosbl, npodeccop [LJI. Ilesnsikos —
JeficTBUTENbHBIN WiieH MexX1yHapoIHOM SHepreTndeckoil akaaeMun. Buanbrii ma-
remaTuk u negaror npodeccop M.®@. Pomanos (1900-2005) Takzke ObLIT 4I€HOM-
KOPPECIIOH/IEHTOM aKaJeMUHN HAaYK BBICIIEH IIKOJIBI.

B cBoeit pabore corpyauuku Kadeapbl PyKOBOACTBYIOTCS IPUHITUIIAMHA, CHOp-
MHUPOBABIIHUMUCA B II€eJAlOT'TYECKOM KOJIJIEKTHUBE 3a BpPpEMAd €0 TBOPYECKOT'O POCTa.
OTHU NPUHIMIIBI HE SIBJISIIOTCST OECCIIOPHBIMY, OJHAKO ITOMOTAIOT COXPAHUTH TPA/IU-
MU B IPENONABAHUKU IIPEIMEeTa B TeYeHWe IJIUTeJIbHOro mnepuoma. Cpeau 3rTux
MPUHIIAIIOB XOYETCS YIIOMSIHYTh CJIEyIOIIHeE.

Her uerkoit rpanuiibl MeXKIy OTAEJbHBIMU pa3jenaMu Maremaruku. Marema-
THUKa, €JINHA II0 CBOEH CYyTH, M 3TO €IWHCTBO SABJISETCS €€ CYyIeCTBEHHON 4epToit
KaK HaykKu U mpejamera uzydenus. QOydueHHe MareMaTHKe KakK JaCTU HWHIKEHep-
HOM KyJIbTYPBI HEJIb3sI 3aMEHUTHb PACCMOTPEHHEM METOJOB PEIleHUs] OTIAE/IbHBIX
3a1a4 6e3 ydera BHyTPEHHEI JJOrMKU 9TON HayKu. B MIPOTUBHOM CJIydae CIIeluajiu-
CThI, UMEIOIINE HeO6XO,ILI/IMOCTb IIPHUMEHATH MaTeMaTH4YeCKUue METOIbl MCCJIea0Ba-
HUsI, MOT'YT OKa3aTbCsd OECCUIIbHBIMU IIPU PEIIEHUH 33134, TPeOYIOINX Pa3BUTOrO
abCTPAKTHOIO MBIILICHUS.

B kauecTBe IpUMEPOB, UILIIOCTPUPYIOIIUX BbINIEYKA3aHHbBIE TE3UCHI, PACCMOT-
PUM CJIEAYIOIIHe ITPOOIEMBI.

IIycts Tpebyercst ompeaeanuTb, HACKOJIBKO XAOTHYHO PACIOJOKEHBI OObEKThI
B HEKOTOpO# cucreme. [ljisi MpOCTOTHI PACCMOTPUM TPOCTPAHCTBEHHYIO 00JIaCTh
(V), umeroryio o6beMm V', B KOTOPOIl ABUXKYTCs MOJIEKYJIbl. B KadecrBe COObBI-
Tl PACCMOTPUM TONAJAHKME MOJIEKYabl B obmacts (AV) ¢ obbemom AV. Me-
pPO#i OIPEIEIEHHOCTH TAKOI'O COOBITUS SIBJISIETCS €TI0 BEPOATHOCTHL. IIycTh COOBI-
Te A COCTOUT B TOM, YTO MOJIEKYJIa Tomnana B obaacts (AV'), Torna BeposaTHOCTD
p(A) = AV/V | a BepOsITHOCTb NPOTUBOIIOJIOKHOTO COOBITUS — MOJIEKYJIA HE TIOMa-
na B obmactsb (A V) pasra p(A) = 1—AV/V. B kadecTBe MephI HEOIPeIeTeHHOCTH
WM HEOXKUJIAHHOCTH COOBITHSI BHIOEPEM BeIWYUHY, paBHyio — Inp (A).

Bribpannas TakuM 06pa3oM Mepa HeOXKUIAHHOCTH COOTBETCTBYET HaIlleMy WH-
TYWTUBHOMY IIpejcraBiieHnto o Hell. OHa MOJIOKUTEIbHA, HEOXKHIAHHOCTD JOCTO-
BEPHOI'O COOBITHS, UMEIOIIEr0 BEPOSITHOCTD, PABHYIO €IWHUIE, PaBHA HyJi0. [Ipn
CTPEMJIEHNN BEPOATHOCTH CO6I)ITI/IH K HYJIIO €TI0 HECO2KUJaHHOCTb CTPEMHUTCA K 6ec-
KOHEYHOCTH.

IlIycts AV =0,1V. Torna
p(A) =0,1; —Inp(4)=In10=2,3; —Inp(A)=0,105.

Takum 0b6pa3oM, HEOKUJAHHOCTH MEPBOr0 COOBITHS OKa3aJacCh CYIIECTBEHHO BbI-
11e, 9eM BTOPOTO.

Tenepnb paccMOTPUM TIOJIHYIO TPYIIILY HOMAPHO HECOBMECTHBIX COObITHIA A1, Ao,
..., Ap. Kaxxoe n3 3tux cobbiThii 00/1a0aeT CBOEH HEOXMAAHHOCTBIO. [y Toro
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‘{TO6bI XapaKTEepUu30BaThb XaOTUIHOCTD paCCMOTpeHHOf/’I CHCTEMBbI BBEJEM ITOHATHE
surponuu. [lox suTponueit OyaeM MOHUMATH CpeHEEe M0 BCeil CHCTeMe 3HAYEHUE
HEOXKMTAHHOCTEH, KOTOPOe BLIYUCIISIETCS KaK CyMMa, MPOM3BEIEHII HEOKUTAHHO-
cTeif Ha COOTBETCTBYIOIINE BEPOSTHOCTH:

n

S=- ZP(Az‘)hlp(Ai) =- Zpi In p;. (1)
i—1

i=1

Bepremcst K ipuMepy ¢ MOJIEKYJION. DHTPONHUs TaKOH CUCTEMBI OyIeT ompejie-
JIATBCS CAEAYIOMNUM 00pa30M:

S =—plnp—(1—p)n(l —p), (2)

e p = ATV.

IIpennonozkum BHa4daae yro obbem AV, a BMecTe ¢ HUM U BEPOSITHOCTDL P Ma-
JIbI. B 3TOM Cilydae HeonmpemeneHHOCTh CUTYallud MaJia, TaK KakK MOJIEKYJIa MOYTH
HABEPHAKA OKAXKETCsI B 6oJIbIIeil o6acTy. BoraucauM npegen Boipazkenus (2) mpu
p — 0. [lJist BBIYUCIIEHNS TIPEJIE)Ia B IIEPBOM CJIAra€MOM BOCIIOJIb3YEMCS IIPABUIIOM
Jlonurans. B pe3ysbrare mosydnm:

dinp 1
. . dp . p .
limplnp = lim |—%2 | = lim —2— = lim(—p) = 0.
PP (Y] T S E T
dp \p

Bropoe crnaraemoe Takxke CTpeMUTCsa K Hym0. Takum obpa3om, B YCIOBHAX
OTCYTCTBHSA HEONPEACICHHOCTH SHTPONU PABHA HYJIIO.

Takoe ke OJIOXKEHHME MMEET MECTO Torma, koraa oobem AV mnpubnuzkaercs
Kk V.

st Toro 94Tobbl OIPeAe/NTh, KOILa HEOIPEIeIeHHOCT CTAHOBUTCS HAMOO/Ib-
1Iei, UCCIeIyeM SHTPOIMIO KakK (DYHKIMIO BEPOSTHOCTH Ha 9KCTpeMyM. IIpuMennm
[IPOU3BOIHYIO JJIs PELIeHNs IIOCTAaBJICHHON 3amaun. MmeeM:

ds
— =—Inp—1+In(l—-p)+1=0. (3)
dp

13 nocnenmero paBeHCTBa CAEAYET, 4TO p = 1 — p, uaud p = % = % Takum

obpa3oM, HAUOOJIbIIAs HEOPEILIeHHOCTh JOCTUIAeTCA TOTIa, KOIAa COCTABJISIET
mosIoBuHY OT V.

[Torpobyem ybpaTh n3 MIKOJIBHOM IPOTPaMMBbI JIOrapudMbl, a MOAPOOHBIH KypPC
MaTeMaTHYeCKOro0 aHAJIN3a 3aMEeHMM H3ydYeHueM TpaBuil AuddepeHinpoBaHus.
Torna npu w3ydyeHUU CHEUAJbHBIX JUCIUILIAH MPUIETCS OObSACHITH BCE HEOO-
XOJMMBIE TIOHATHSA 10 XOIy JeJa, 94T0, Oe3yCIOBHO, He OyIeT CrocobCTBOBATH II0-
HUMAaHHUIO IIPEIMETa.

Bropoit mpumep cBsa3an ¢ mapkerunroM. Hekoropast Toprosast ¢pupma peasiu-
3yeT NPOAYKIHIO JJIMTEJIbHOIO XPAaHEHUA, O KOTOPOl B MOMEHT BpEMEHU t 3HAET &
nokynaresueil u3 obmero uncia X . g Toro 94robbl yCKOPUTDL COBIT, hbupMa, Ipu-
OerJia K peKJIaMHOI akIuu, B Pe3yJIbTaTe 4ero B MoMeHT BpeMenu t = 0 u3 obiiero
guciaa X o Topape ysuagm X /v denoBek. MOXKHO NPEINIOJOKUTL, 9TO B JIaJIb-
He#meM CKOpOCTh pacrnpocTpaHenus uHdoOpManyun (M3MEHEHUS IHUCIIa, 3HAIOIINX
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0 ToBape) GyZeT MponopruOHANbHA ¢ KO3(h(MHUIMEHTOM MPONOPIMOHAILHOCTH K
KaK KOJWYECTBY 3HAIONINX, Tal U KOJUYECTBY HE3HAIOIIMX O HNPOILYKIIUU JIIOAEH,
MareMaTn4eckoii MOIENIbI0 OMUCHIBAEMOro Iporecca Oymer auddepeHImaibHoe
ypaBHEHHE
dx
dt
¢ HadaabHbIMK ycsoBusiMu © = Xy npu t = 0. Ob1iee perenne 3Toro ypabHe-
HUSA UMEET BUJIL:

kx(X —x) (4)

1 T T

= AeXk, (5)
Ecsiu paspenmrs 1oty 4eHHOe ypaBHEHNe OTHOCUTENIBHO T U y4eCTh Hada/IbHbIe
YCJIOBHS, TIOJLy 9UM

X
1+ (y—1)t—Xkt"
I'paduk 310l PyHKIMK HOCUT HA3BAHUE JIOTUCTAYECKOH KpuBoil. CxeMaTnyHo
oH mpexacrasied Ha puc. 1. Ormerum, uTo K ypasHeHuio (4) CBOAATCA U HEKOTO-

pble ApyTHue 337341, B YaCTHOCTH, 33Ja49a O PACTPOCTPAHEHUU TEXHOJOTUICCKUX
HOBIIIECTB.

X

(6)

=

X

Pucynok 1. Jlorucruyeckast KpuBas.

Paccmorpennbie mpuMepbl ULTIOCTPAPYIOT TO, YTO 3HAHUE MaTeMATUKU Tpeby-
€TCs IIPY PEIIeHUH TPOOJIeM U3 PA3IUIHBIX 00aCTel YeI0BEYECKON NeATeIbHOCTH.

He meHee BasKHBIM apryMEHTOM B IOJIb3Y YPE3BLIYANHON MMOJIE3HOCTH 3HAHUS
MaTeMaTUKH CJIY;KAT TOT (aKT, YTO A3BIK MATEMATHKH, COCTOAIIMI M3 3HAKOB
n CUMBOJIOB, fABJIFAE€TCA YHHBEPCAJbHBIM A3BIKOM BCell HayKH. HpI/I 9TOM 3alluChb,
CHeIaHHAA HA A3bIKE MATEMATHKH, JIETKO TPAHC(HOPMUDPYETCS B KUBYIO PEUb HA
POJIHOM S3BbIKE IPAKTUYECKHI Qes IIOTEPU CMBICJIOBOM HArpy3KHU.

Hanpumep, dopmyna @ - b = a; b; Ha pyCCKOM sI3BIKE YUTAETCS CJIELYIONIAM
00pa3oM: CKaJIIPHOE MPOU3BEJIEHUE JIBYX BEKTOPOB «a» U «O» paBHO CyMMe Tpex
CIAraeMbIX, KazKI0€ U3 KOTOPBIX ABJISIETCs IPOU3BEICHIEM COOTBETCTBYIOIIUX IIPO-
eKIMH yKa3aHHBIX BEKTOPOB.

VOeuBIINCh B TOM, 9TO M3y4YE€HHE MATEMATUKU HE TOJIBKO IeJIeCO00Dpa3HO, HO
1 HeoOXOIUMO, IepeiineM K PEeIIeHnIO CIEAYIONMX BOIPOCOB: KOro 00ydaTh U KaK
JIy4Ile 3TO JIejiaTh?

Bynem mcxomuTh #3 TOro, 4TO MOJy4YeHHE OOPA30BAHUA SBJISCTCSA BEJHKUM
Gs1aroM, a He HaKa3aHWeM Ui KaykJOro desioBeka. M3ydeHue MareMaTHKH JaeTr
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BO3MOXKHOCTDb UHIAUBUIAYYMY HpI/I6J'[I/IBI/ITI)CH K BEPIINHAM TBOPEHHA I€JIOBEIECKOT'O
pasyma.

Hanbonee sadpdekTuBHO mnporecc o0ydeHus MPOUCXOIUT B TOM CJIydae, KOIJa,
Yy CTYJIE€HTOB €CTb CIIOCOOHOCTH K OCBOEHHUIO JAHHOI'O IIPEJIMETa U YKEJIAHUe WJIH
HEOOXOIMMOCTh YUYUThCA. [locaenHee MOKHO PacCMaTPUBATL KaK MOOYXKICHUE —
BHYTpPEHHEE NI BHEIIHEE.

Her comuenuii B TOM, 9TO KarKIbIi 9€I0BEK UMEET OIIPEICIEHHBIE CITOCOOHOCTH
K o0yuennio Maremaruke. OQHAKO CKJIOHHOCTb K BOCIIPHUSATHIO aDCTPAKIINN Yy JIIO-
Jeii CyIIecTBeHHO pasimdaercs. [1o9TomMy y»Ke Ha CTa iy IPUEMHBIX 9K3aMEHOB K
aburypueHTaM, BHIOPABIIMM PA3JINYHbIE CHEIHAIbHOCTH, IIPEIbIBIAIOTCI PA3HbIE
Tpe6OBaHI/IH II0 MaTeMaTHUYIeCKON IIOATOTOBKE

B nocjieIHue 1roAbl BCTYIIUTE/IbHBbIE 3K3aMEHbl II0 MaTeMaTHKE IIPOBOJIATCHA
B BHJE TECTOB. AOHTypHeHTaM IpEeIIaraercs PellnTh ABaANaTh 3aJad 33 IBa
yaca. Marepuajbl BCTYNHUTEIbHBIX 9K3aMEHOB B OCHOBHOM Macce 0a3supyroTcs Ha
CTaHJIAPTHON MKOIBHOM rporpaMmMe. OTHAKO PEAIbHO IIEPEKPHIBAIOT CIIOCOOHOCTH
CpeIHero abuTypUeHTa,

B kaugecrBe npumMepos 3a1a4, MIPeIJIOKEHHBIX HA OJUMIIMAIAX JJIsl IIKOJIbLHU-
KOB, PACCMOTDPHUM CJIEYIOITHE 3aJa4H:

1. Pewumb cucmemy ypasHeHUul:

{x+y+z:2, )

22— 2xy = —4.
IIpeobpa3yem cucremy K CIEIyIONIEMY BUIY:

TH+y=2-—zg,
oy = 234,

Bocnonb3ayemcst reopemoit Buera i1t KOpHei KBaJIpaTHOTO ypaBHeHusi. Torma
HEU3BECTHBIE T U Y MOXKHO PACCMATPUBATH KAK KOPHU YDPaBHEHUS

2Z24+4

5 0.

24 (2 2)t+
Ero auckpumuHaHT
D=(2-2)?2-22+4)=—(2+2)°

N3 ycnosust He oTpuniarenpbaoctu D Haxomum, uro z = —2. [logcrasisis Haii-
JIeHHOE 3HaYeHue 2z B cucreMmy (7), momydaem

r+y=4,
zy = 4.

Perenusimu 310ii cucreMbl OyayT z = y = 2. OKOHYATEIbHBIA OTBET MOYKHO
IPEICTABUTE B BUIE
(2;2; -2).
2. Pewumv ypasrenue
2—x

V3i—x—-2r—1= ——. 8
o 3—x+1 (8)
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B npaBoii qacTy nepeBesieM UppaIruoHAILHOCTD U3 3HAMEHATEIIST B YUCJIUTENb.
1 3TOrO TOMHOXKHM ¥ TIOJEINM YUCIUTENb W 3HAMEHATe b APO0U Ha BBIpasKe-
HUe, COMpsizKeHHoe 3HaMeHaTes 0. [lomyanm:

V3 s-2 1= <2‘~’;>(_Vj_‘f‘1>.

IIpeobpasyst mpaByio 4acThb, OyIeM NUMETh:
V3—xz—-2x—1=+v3—x—1,

oTKyaa HaxomuMm & = 0.

Ciieiyer KOHCTATUPOBATH, YTO YPOBEHb MATEMATUYECKOW M PEYEBOM KyJIbTY-
PBI BBILYCKHUKOB IIKOJI HEYKJOHHO CHH2KaeTcd. [[o3romy GOBIIUHCTBY M3 HUX
TpedyeTcst HOMOTHUTETbHAS MTOATOTOBKA, IJIsT YCIIEITHOM CIa4un BCTYTUTETbHBIX K-
3aMEHOB.

YacTb abUTYypHEHTOB CTAHOBUTCSI CTY/I€HTaMU HA KOHTPAKTHOU ocHOBe. Cpenu
HUX €CTb XOpolue pedsiTa, HCKPEHHE YKeJIAIoIIHe Moy YuTh obpasoBanue. O IHAKO
HEMAJIO U TeX, KTO €Ile CO IIMKOJbI BO B3aNMOOTHOIIEHUSX C MEJArOraMu yHACe-
J0BAJI IIPUHIKAI “a KyJa Bbl JeHeTeCh?”

K coxasnenuto, yacro onun OpiBator mpassl. He BraBasch B aHAIN3 TOTO, IOYEMY
3TO TakK, BHOBb 3aMed4y, YTO IOJ0OHOE OTHOIIEHHE K JeJly HUKOMM O0pa3oM He
CITOCOOCTBYET CO3JAHUIO B yIEOHBIX rpynmax padodeit armocdepst. [1o oTHOMEHIIO
K TaKUM JIFOJSIM, He MMEIOIIMM JOCTATOYHOW MOTHBALMK K U3YYEHHUIO IIPEIMETA,
YaCcTO MPUXOAUTCS MMPUMEHATh NPUHYIUTEIbHOe 00ydYeHre. DTO OTBJIEKAET CHJIbI
[peroJaBaTeseil u 3acTaBjiseT 3aHUMATbCs He CBONCTBEHHBIMU UM (DYHKIIUSIMU.
ITosromy BaskHOI 3ajadeiil megarora siBJISETCS BOBJIEYEHHE BCE OOJIBIIErO YUCIIA
CTYJIEHTOB B IIPOLIECC AKTUBHOI'O YCBOEHUSA MaTEPHUAJIA.

D10 He mpocTas 3aa9a, U ee pelleHre MoJ] CUJIy IaJIeKO He KayKIOMY MPEIo-
gasareto By3a. C Moeil TOUYKM 3peHHst, XOPOIIHii Te1aror J0KeH 06J1a1aTh cJie-
JYIOIUMY KA4eCTBAMU: 3HAHUEM IIPEIMETa, YMEHHEM YUNUThCs, 100POKeIaTeIbHO-
CTbIO, CAMOKPUTHYHOCTBIO U BBICOKOH TpeboBaTeIbHOCTHIO K cebe. Hermmoxo rakxke,
ecau OH 006JIajlaeT 4yBCTBOM IOMOPA, ONPEIESEHHON apTUCTUIHOCTHIO, YMEHUEM
MMPpaBUJIbHO PACCTABJIATH aKIEHTHI IIPKU U3JIOZKEHUU MaTepuaJia. H AyMalo, 9TO IIe-
peducJIeHue BCeX 2KeJIaTeJbHBIX JOCTOUMHCTB MOXKET 6])ITI) IIpeaMeToOM OTIEJIbHOI'O
pPacCMOTPEHUs.

IIpakTrKa MOKAa3BIBAET, UTO /T OOJBIMUHCTBA, JIIOAeH JI000Bb MM HETI000BH
K IIPeJIMeTy M3ydeHHsI TECHbIM 00Pa30M CBA3aHA C JUYHOCTHIO mejarora. I1o mpo-
[IECTBUY MHOI'MX JIET DOJIBIINHCTBO U3 HAC C JIODOBBIO BCIOMHHAET T€X, KTO ObLI
YBJIEYE€H CBOUM IIPEIMETOM W YBJIEKAJ JAPYTHUX, ObLI CTPOTMM, HO CIIPABEIJINBHIM
U BHUMATEJbHBIM K 4yKUM IpobiaeMaMm. A MHOrMe Kypbe3Hble HCTOPUH, CJIydaB-
muecda BO BpeMd J'IeKL[I/Iﬁ NI 9K3aMEHOB, B Ka1eCTB€ YCTHOI'O HApPOAHOT'O TBOPYE-
CTBa IEePENaloTCs U3 MOKOJIEHUS B IIOKOJICHUE.

Ba:kHO#1 4acThbIO IEIaroruyeckoil AesiTeIbHOCTH sIBJIA€TCST KOHTPOJIb 33 TeM,
KaK ydJallliecsi OCBOUJIU MMOJAHHBIN UM Marepuaj. Ha IpakTHYECKUX 3aHITUAX CTY-
JIEHTBI BBIMOJIHSIOT WHINBYIYAJIbHbIE JOMAIITHUE 33/IaHUs W MUIIYT KOHTPOJIbHbIE
pabOTHI.
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BaxkubIiM 3TamioM KOHTPOJS SIBIAETCA dK3aMeH. B 00s3aHHOCTH JIeKTOPa BXO-
AT O3HAKOMJIEHHE CTYJIEHTOB CO CIIUCKOM BOITPOCOB, KOTOPBIE BOUJAYT B 9K3aMeHAa-
[IMOHHBIE OMJIeThI. BOMbIas 4acTh 3K3aMEHOB IIPOBOIAUTCS CJICAYIOIIMM OOPa3OM.
Crynent Geper OWjieT W IUIIET OTBETHI HA [IOCTABJIEHHBIE BOIPOCHI. 3aTeM IIpo-
MCXOIUT Oecesa ¢ mpernojaBaTeieM Mo CYyTH M3JIOXKeHHOro Marepuana. He Bo3opa-
HAETCA 3aJaBaTh JOIIOJTHUTE/IBbHBIE BOIIPOCHI, €CJIN €CTh COMHEHUA B TOM, KaKYIO
OIIEHKY IIOCTaBUTBH 3a OTBET. He cieayer B KaveCcTBe JOINOJITHUTEJIbHBIX BOIIPOCOB
[aBaTh CJIOXKHBIE 33/a49K, TAK KaK 9TO CJIYKUT IIPOBEPKOH COODPa3UTEILHOCTH,
a He 3HAHUN.

Takasi popma mpoBemeHnst IK3aMEHA CJIYKUT eIne OXHON BaxKHOH mesu. [lo-
Jlada MaTepuaa B MUCbMEHHON (hbopMe Pa3BUBAET y CTYAEHTOB YMEHHE I'DAMOTHO
U JIOTHYHO H3JIaraTh OCBOEGHHBIH MaTepuas. DTHUM BayKHBIM HABBIKOM 00JIAIAIOT
JAJIeKO HE BCe JIIOJM, JaKe UMEIOIIre crenuaabHoe obpaszosanue. Ho ecoim me tpe-
6oBaTh OT YeJIOBEKa IPAMOTHON pedr, OH M He HAYYUTCs HOPMAJbHO NOBOPHUTH
U THCaThb, U B pe3yjbTare B KadecrBe oTBera Ha Bompoc “OupeneeHue mpous-
BOJHOW (PYHKIIMKM B TOYKE’ MOXKHO YCABIIATH caemytomee: “Hy s, kak ObI, yuui.
YV Mmens 6osiesia 6abymka. 1 Bce 3naro. Crnpocure dero-uubyap emg’.

BazkubIM pe3ybTaToM 9K3aMeHa, siBJIsIeTcsi 00 beKTHBHOCTh U HEIPEIB3SITOCTh
[pU BbICTaBJeHUH ONleHKU. CTYyIeHT JI0JI?KeH MOHATH, HOYeMY OH TOJIY YNl UMEHHO
9Ty OLEHKY W 4TO TpebyeTcs, YTOObI ee yuydinnThb. [Ipu 3TOM memarory cieayer
MOMHUTH, 9TO TepeJ] HUM CHIUT 9YeJOBeK C elie He CHOPMHUPOBABIIMMCSI yMOM,
C OIpeJIeSIeHHOMN, HO He yCTONYNUBOM Ku3HeHHO# mo3uimeit. [losromy Bpemst aud-
HOTO OOIIEeHNsT MOKHO (D DEKTUBHO UCIIOIB30BATD JIJjIs TOTO, YTOOBI IPUBUTDH yda-
meMycsi JII0OOBb K CBOEMY IPEIMETY, a HE yCUJINTh HEHABUCTH K Hemy. He Oymer
6osbIoit Geoi, ecau 9K3aMEHATOP 3aMETUT, HO MPOCTUT CTYAEHTY MEJIKHE II0-
IPENTHOCTH B OTBETE, a HE CTAHET €r0 3a ITO CEUb.

C apyroii CTOpOHBI, BIIOJIHE PA3YMHBIM SIBJISIETCS YBEJIUYEHHEe TPeOOBATEIbHO-
CTH K Ka4eCTBY OTBETA CTY/ICHTA TI0 MEPE €ro MPOIBUKEHUS B U3YUCHUHN TTPEIMETA,
OT ceMecTpa K ceMecTpy. KaxKiplii 1me1aror Kejiaer U TPYAUTCS PAIU TOro, ITO0bI
B pe3ysbTaTe 00yUeHns ero MOI0MeYHbIe MTPHOOPean HeOOXOauMbIe s JaabHeH-
et paboThl 3HAHUS ¥ HABBIKU M YMEJIH UMHU TOJIb30BATHCS.

Her comuenus B TOM, 4TO IIPOBEIEHME IK3aMeHa B BUIE Oecelbl HE JIMIIEHO
cyObeKTUBU3MA, TIPH OlIEHKE 3HAHWI CTyAeHTOB. Ecin negaror obsiagaer KadecTBa-
MH, O KOTOPBIX s YIIOMHUHAJ paHee, TO OOATHCA ITOTO He ciemyer. zKenarenbHO
TOJIBKO, YTOOBI yPOBEHb TPEDOBATEIBHOCTH y PA3JIMYHBIX Ie1aroros Ha Kademape
HE OYEeHb OTJIUYATICHA.

Jlj1st 9TOr0 HEOOXOIMMO BBITIOJHEHUE JABYX YCJIOBHil: (hOpMHUPOBaHNE KOMAaH-
bl €IUHOMBIIIJICEHHUKOB M €IUHOI0 HH(OPMAIMOHHOIO MPOCTPAHCTBA. B cBA3M
C TeM, YTO HEeOOXOAMMBIA 0ObeM MaTepHuaja 10 MaTeMaTHKe Ha Pa3JIUYHBIX ¢da-
KYyJIbTETaX Pa3IndeH, HeJIecO00pPa3HO BBIIEIUTH HECKOJDLKO OJIOYHBIX CTPYKTYD,
HaIpPUMEpP TeXHU4IecKue, hu3nveckne, SKOHOMUIECKHE, I'YMAHUTAPHBIE (DAKYIbTE-
Thl. B TOM cily4ae, ecin CeTka 4acoB BHYTPH KazKI0ro OJIOKa IPUMEPHO OJMHA-
KOBa, OyleT OJMHAKOBBIM M 00BbEM MaTepHasa, U3ydaeMOro B TeUeHHe KazKIOro
CeMecTpa. JTO IO3BOJUT COIVIACOBATH IIPOrPAMMBI 10 MAaTE€MATHKE, [TPUMEPHBIi
ypoBeHb TpeboBaHuii, CO30aTh €IUHBIA 6ank 3aganuii. B aToMm cayyae sierde ocy-
IIEeCTBJIATH 3aMEHY HpeHOﬂaBaTeﬂef/i, OPOBOANUTDH KOHCYJIbTalluN, IIPDUEM 9K3aMEHOB
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¥ nepesk3aMeHOBKH. Takas paboTa Bemercs Ha Kadempe, OJIHAKO JAJIEKO HE BCe
eme caenano. 1 3/1ech Mbl paCCYUTHIBAEM HA, TOJIEPKKY METOIUIECKUX KOMUCCUM
daKyabTeTOB U y4eOHOIO OTAEIA YHUBEPCUTETA.

®opMHUpOBaHUE €IUMHON KOMAHIbI HA JAHHOM 3TAIl€ SIBJISETCS CYIIECTBEHHO
boJiee CIIOXKHOM 3amadeii. B KauecTBe OCHOBOIIOIATAIONIEH UIeH PA3BUTHS HAIIETO
00IIECTBA TPOBO3IVIAIIEHO CO3IAHNE €IUHBIX BO3MOKHOCTEH jIs PA3BUTUS U KOH-
KyPEHIMH KaK CTUMYJIa [Jis JBUKeHusA. [IpOBO3IIACUTH-TO MPOBO3IVIACUIIN, &
9TO-TO HE 3J0POBO MOJIYIAETC .

Ijist Toro 9To0BI CO31ATHh KOHKYPEHITUIO IIPU 0TOOPE COTPYAHUKOB, HEOOXO -
MO, 4TOOBI IpecTuk npodeccuu ObLI, IT0 KpaiHeil Mepe, He HUXKe, YeM y APyTIuX.
OH CKJIaJBIBAETCS W3 MHOI'MX KOMIIOHEHTOB, HO HA, OJHOM W3 MEPBBIX MECT CTOUT
omiara Tpyaa. Humenckast 3apaboTHas mjrara re1aroros BeICIIe mkobl B Poccun
II0 CpaBHEHUIO C UX KOJJIETaMW B JAPYI'HX CTpaHaX JaBHO CTaJia HpI/IT‘{eﬁ BO 43bI-
nmax. Ecau rocymapcrBo JefCTBUTENIBHO 3aMHTEPECOBAHO B COXPAHEHWH BBICIIIETO
obpa3oBaHusi, HEOOXOAUMO MIPUHATH CPOYHBIE MEPbI

IToaroroska KBaMdUIMPOBAHHOrO penogasaress 3anuMmaer 10-15 jger: o0y-
yenue B BY3e, paboTa acCHCTEHTOM, aCIMPAHTYPA, 3AIUTA JUCCEPTAIUHU, IIPOPa-
boTKa Kypca u T.1. AGcomoTHOe GONBIINHCTBO BHITYCKHUKOB BY30B mpeamnounra-
0T paboraTh He B chepe obpaszopanusi. B ¢BI3U C 3TUM HET IPUTOKA MOJIOIEXKU
Ha Kadeapy, ¥ Mbl BEIHYKIEHBI OpaTh Ha pabOTy HE CAMbBIX KBATA(MUITNPOBAHHBIX
MareMaTukoB. [losromy pernenune mpoOaeMbl CO3MAHUST €IUHON KOMAHIIbI OTKJIA-
JBIBAETCST HA, HEOIPeeJIeHHbI CpOK. UT0 moceelb, TO U MOXKHEIIIb.

HecMmorpsi Ha cylecTBEHHOE CHUKEHME OILIATHI TPY/IA [eJaroruecKas Harpys-
Ka He TOJIbKO HE YMEHbBIIUJIACH, HO BO3POC/a. JacoBasi HArpy3Ka B HEIEJIO JIJIs ac-
CHCTEHTOB W CTAPIIHUX MIPENoJaBaTesieil cocTapser B cpejneM 14—16 ayTuTOpHBIX
yacoB. C y4eToM TOro, 4ro 00bEM IPAKTHUIECKUX 3aHATUH cOCTaBiseT 2-4 daca B
HEJIEJII0, B CIBOEHHBIX I'pymax ydarcd 25-30 desoBeK BKJIIOYAs KOHTPAKTHUKOB,
B psJie clIydaeB Ha OaHOro mpenogasaress npuxoautcs 130-150 crymzentos. [Tpu
TaKOH HArpy3Ke HEBO3MOXKHO MOBOPHUTH 00 MHAMBHUIYAIbLHOM IOAX0ME K KAXKIOMY
CTYJEHTY.

VauTbiBas CIOKUBIIYIOCH CATYAINIO, KOJJIEKTUB Kadeapbl aKTUBHO paboTaeT
HAJI CO3JaHUEM €IWHOrO OAHKA 33IaHNi, KOTOPble 0OOPMISIOTCS B BHIE TECTOB.
B Teyenune giureanHOrO neproaa 3ol padoroit pykosogut npodeccop FO.A. Xsa-
toB. Ha kadenpe ckaaapiBaeTcs TPAIUNU MPOBOIUTH IPUEM JOMOJHUTEIbHBIX
3a4€TOB U [IEPEIK3AMEHOBKH 10 TECTAM, COJIEPKaHNEe KOTOPBIX 0a3upyercs: Ha Ma-
TepuaJe, n3yIaeMoM B TedeHne cemecrpa. I[Ipu orbope Marepnaaa OCHOBHOM yIIOp
JeJaeTCs Ha Te pa3aesbl, 663 3HAHMS KOTOPBIX HEBO3MOXKHO JaJIbHEHIIee N3y deHne
KypCa MaTEMAaTUKU U CMEXKHbBIX JUCHUIIJIHH.

Huzke npuBeieHbl IpUMephl 3aJaHNI, KOTOPbIE IIPeIIaraloTcs CTyAeHTaM mIep-
BOI'O KypCa Ha KadecTBe 00OOIIEeHHON KOHTPOJILHON paboTe 3a MepBbIi CeMecTp.

1 5 1
1. Jana marpuma A= | 0 —2 1 |, marpuna B = A~'. Haitnure smemenr bys.
0 0 3

2. Hamer Touku A(1;2;1), B(—2;—3;0). Haiigure mnjguny BeKTOpa zﬁ " €ero
npoexknuio Ha och OX.
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3. Haiitu npoeknuio Touku P(2;6) ua npsmyio = + 2y + 1 = 0.

4. Haiizure TOUKY mepecedenns npsaMoii £ = L3 — %22 U ITIOCKOCTHU 3T —

1 0
Ty—3z+7=0.

1—cos4x

5. Boerauciure qlrlg}) o

6. y =3+ z2. Haiigure dy npu z = 1, do =0, 1.

IIpoBepka 3HaHMI C IIOMOIIBIO TECTOB MMEET CBOM JOCTOMHCTBA. K HUM MOXK-
HO OTHECTH HECJIOKHYIO OPraHU3alyio MPOBEPKHU, OTCYTCTBUE B3AaUMHOIO BJISTHUS
JITIHOCTEN negarora U CTyJeHTa, BbBICOKYIO CTCIIEHb O6"beKTI/IBHOCTI/I B OII€HKE 3Ha-
Huit. OIHAKO NMPAKTUKA [TOKA3LIBAET, YTO HEIOCTATKOB B TAKOW CHCTEME TaKXKe
npegocraroyro. Kak nmpaBuiio, K MOMEHTY IOCJIETHUX [EPEIK3AMEHOBOK HE CIAB-
IIIUMHU OCTAIOTCS T€ CTYIAEHTBI, KOTOPbIE JEHCTBUTEIHLHO He CIIPABUIIMCH C OCBOEHH-
€M MaTepHuaJia. HOSTOMy 6OJ'IbH_II/IHCTBy N3 HUX yIa€eTCA IIPAaBUJIbHO OTBETUTH JINIIb
Ha HEOOJIBIIOE KOJIMYECTBO MPEJIATaeMbIX BOMIPOCOB, HATIPUMED, 4-5 U3 IBAIATH.
CTpOFO TOBOpP«d, UM HaJIO CTaBUTDH HEY/JI0BJIE€TBOPpUTEJIbHbIE OIEHKU, HO 3/1eCb MOI'yT
BO3HHUKHYTH COBCEM JPyrue coobpakeHus, Hampumep, 6opnbba 3a coxpaHeHue CTy-
JIEHYE€CKOI0 KOHTUHIEHTA, YKEJIQHNE BBIIEIUTD IJIOXUX YYALINXCI U3 OYEHD IIJIOXUX
u T.7. B pe3yabrare sK3aMeH CIAIOT IIJIOXO YCIEBAIONIINE CTYAEHTDHI, OOJIBITUHCTBO
13 KOTOPBIX NMPUXOAAT K (DUHUIITY CJIEAYIOIMIEr0 CEMECTPa C TOYHO TAaKHUMHU JKe pe-
3y/JbTaTaMH, TOMOJHUB CBOM PSAbI KOJIJIETaM¥, He OOJaJAIONIUMU JOCTATOTHOIN
MoTuBaIueil K yaebe.

13 ckazamHOro He cjaeayer, 9ToO HET HEeOOXOAMMOCTH OOpallaTh BHUMAaHHE Ha,
TeX yYallIuXCsl, IJisi KOTOPBIX MaTeMaTHKa OObEKTUBHO SIBJISIETCS TPYIHOM HAYKOA.
g HEX 11e71eco00pa3Ho B TEUYEHNE CEMECTPa MPOBOJUTH KOHCYJIHTAIIUN B BHUIE
JIOMOJTHUTEIbHBIX 00Pa30BATEIbHBIX YCIIYT.

BousibiuM 1moACopbeM Jisi CTYIEHTOB IPU HU3YYEeHUU KypCca MAaTEMATHKH siB-
Jisiercsl y4eOHO-MeTOAuYecKasl JUTEPATypa, n3JaBaeMas COTPYJHUKAMU Kadeaphl.
B nepuog ¢ 1993 roza 1o HacTosiee BpeMst COTPYIHUKaM# Kadeapbl u31aHo Hojee
CEeMUIECATH yIeOHUKOB U yIeOHBIX TOCOOUIA.

B 1995 rony xadeapa Boiurpasia KOHKypPC, 00bsABAeHHBIH MuHIHCTEPCTBOM 00-
pazosanust Poccuiickoit @eneparnym Ha cO37aHIe yIeOHUKA 711 DaKaJIaBPOB TEXHU-
yeckux HanpasJenuil. [Ilecrb TomoB y4yeOHuKa BhimymieHbl CaHKT-11€TepOypreKuM
uzgaresbcrBoM «CrernualibHas JIuTeparypas. B ero coszanue 3aJ102KeHbI OIpeie-
Jiennble npuHiunbl. OH obecnednBaeT MOAIOTOBKY II0 MareMaTuke 0aKaJaBpoB U
MaruCTpOB, OXBaTbIBasd 60.]'[])]]108 YUCJIO TPAIJUTHUOHHBIX 1 COBPEMEHHBIX Pa3d€eJI0B
MaT€MaTHUKHW, TaKUX KaK CJ'Iy‘{a,fIHbIe IponecChbl, METOAbI ONITUMU3AIINN, KOMIIBIO-
TEPHBIN BBIYUCIUTEAbHBIA TPAKTUKYM.

MHOro u miIOAOTBOPHO HaJ CO3MaHHEeM y4eOHOIl JuTepaTyphbl TPYAATCA IPO-
deccopa xkadenpsr FO./I. Makcumon, A.II. Akcenos u apyrue. Bosbimoit BKia
B Pa3BUTHE MPUKIATHLIX PA3aeoB MareMaTuku BHeC mpodeccop M.@. Pomamos.
Crenyer OTMETUTH TaKue pabOThl HAIIUX IIEJAroros, Kak «MaremMaTrudeckoe Mo-
JeJIMPOBaHUE IIPOIIECCOB YIIPaBJIEHUs B conmMaabHON cdepes, «Maremarnueckue
OCHOBBI 9KOJIOTUN», «BeposaATHOCTHBIE pa3ae/bl MATEMATUKA» U T.JI..

BousibinmM 1ocTHKEHEM MOXKHO CYUTATH BBITYCK OMOPHOI'O KOHCIIEKTA, JIEKITHIA
agisi crynenros CIIOLTTY. B ero co3manuy NpUHSIN yYacTHe MHOTHE COTDY/IHUKH
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Kadeapbr. YaebHoe mocobre moab3yercst 3aCIyKeHHON TOMyASpHOCTHIO CPEIn CTY-
JEHTOB U COTPYAHUKOB YHUBEPCHUTETA.

ITocrenento BO3pOXKIAETCA MPOrPAMMA, TOBBIMIEHUsST KBAIN(MUKAIWA TIPETo-
naBareseil Kadeapbl. YUNThIBAs TEHIEHIIUIO K BO3PACTAHUIO PO KOMIIBIOTEPOB
B PEIICHNH TIPUK/IAIHBIX 331a9aX, OB IPOBEIEH CEMECTPOBBIN O3HAKOMUTEIbHBII
kypc o pabore B cucreme MathCAD PRO. Ciemyrorum 3TanoM JTOTOIHATE b=
HOI IIOATOTOBKH CTaJI KypC MaTeMaTHIeCKOM CTaTUCTHUKH, CIIeIUaJIbHO IIOATOTOB-
JIEHHBII JJId 9TEeHHA IIPperogaBaTe/IdM MaTE€MaTHUKH.

Mpbr MHOTOE [Ie/IaeM sl TOrO, YTOOBI HAIMN CTYAEHTHI MOJIOOWIN MATEeMATH-
Ky, 94TOOBI OHA CTaja Jjisd HuX Oam3koil u mousTHoi. Ho pesynbrarnl mameko me
BCEr/a COBIIAIAIOT C IMOCTaBJIEHHBbIMY IeisiMu. [louemy ke Tak npoucxogur? YTo
B 9TO#i TpobJIeMe ABJISAETCS OObEKTUBHBIM, a 9TO CyObeKTUBHBIM? TpyaHO gaTh uc-
YEPIBIBAIOIINI OTBET Ha MOCTABIEHHBIE BOIMPOCHI. HO He B MpaBUIaxX aHAJIUTUKOB
OTKa3aThCs OT MOMBITKY MOHATH MPUINHHO-CIEICTBEHHYIO CBI3b MEXKIY COOBITH-
SAMH.

BosuukHyB 13 HEOOXOAMMOCTH BBIYHC/ISITh M U3MEPSTH, MATeMaTHKa KaK Oy1y-
masi HayKa CAesiajia MepBblii BEJIMKUI Iar B CBOEM CTAHOBJIEHUH, N300PETs ITOHSI-
e yuciaa. OJHAKO TYT ¥Ke CTOJKHYJIACh ¢ TPODJIeMOil, Ha IEePBBIA B3IJIsAL HEIIPe-
onouMoii. IIbITasich BHIIBUTH OOIINE YEPThI, TPUCYIIHE ONMPEIeIeHHBIM TOHITHIM
¥ SIBJIEHUSIM, TIEPBble MATEMATHKHN CTOJIKHYJINCH C TE€M, UTO y JIOJAEl CyIeCTBYIOT
pa3udHbIe IpejacTaBieHns 00 00beKTax, JJisi KOTOPBIX UCIOJB3YeTCs OIHO M TO
K€ CJIOBO B pasrOBOPHOM si3bike. OIHMCHIBasi MPeJIMeThl: KaMeHb, BOLY WJIM Jeii-
CTBUS: UATH, CMOTPETH, JIFOJIM UCIOJIB30BAJIN JIPYTHe CJIOBA U3 CBOErO Ke A3BIKA,
KOTOPBIE OTHIOAL He OBbLIN O0JIee MOHITHBIME, U€M HCXOIHDIE.

FeHI/IaJIbeIM BBIXO/J0OM U3 CJIOKUBIIENCST CUTyallul CTaJI0O aKCHOMaTHUYIECKOEe
IIOCTPpOCHNE HaYaJI MaTEMATHUKH. MaTeMaTI/IKI/I BB€JIN OCHOBHBIEC UJIN 63,30BI)I€ TIOHA-
THS, KOTOPBIE HE OIPEAEIIIOTCA Yepe3 APYyTHe: TOUKA, IPAMAA U T.J. U YCTAHOBUIIN
OTHOIIIEHNST MEXK/Iy HUMM: 9€pe3 JIBe TOUYKHM MOXKHO IPOBECTH OAHY Npsmyio. ITo-
ABNJIaChb BO3MOXKHOCTD U3y4aTh CBOICTBA BBEJCHHBIX CTPYKTYP C IIOMOIIBIO CIICITHU-
aJIbHO Pa3pabOTAHHOI'O METOJa PACCYKIAEHHUS — JIOTUKKA. BO3HUKIIN KJIaCcCHYeCcKast
aarebpa u reoMeTpus.

Cireiy oM peBOJIIOIMOHHBIM JOCTUKEHUE CTAJIO TO, YTO B MATEMATUKY IIPH-
11713, IepeMeHHas Beauduna. JIjia n3ydenus ee CBOMCTE ObLIN BBEIEHBI BaXKHEH e
MOHATHUS MPOU3BOAHON 1 nHTEerpasa. C UX MOMOIIBIO PEIeHbl MHOTHE 330a49u, 0
TeX IIOP CYHUTABIIUECA HEPa3pEHINMbIMU. 9TO JaJI0 MOLL[HbIﬁ HUMITYJIBC PAa3BUTUIO
MEXaHUKH, MOSBUINCH HOBBIE PA3desbl (DU3NKH, ObLIM PEIIeHbl HOBBLIE TEXHUYE-
ckue 3a7a49u. MHOIMMM CTaJI0 Ka3aThCsl, 9TO € IIOMOIIBI0 MATEMATHIECKOIO aHAJIN3A
MOZKHO TIOJIyYNTh OJHO3HAYHOE PEIIeHUE BCeX 00O3PUMBIX 33,1a4.

OHAaKO BCKOpE BBISICHUJIOCH, YTO AEHCTBATEIBHOCTh HE TaK IIPOCTA, KAK ITO
MOXKET ITOKa3aThCs Ha IMepBbIi B3MIsia. OKa3ajoch, 9TO OBIBAIOT CJIy4YaM, KOTIA
IpU IOBTOPEHUU OJHUX M TE€X K€ YCJIIOBUI MOXKHO IIOJYYUTH PA3JUYHBIE PE3YJIb-
TaTbl IKCIIEPUMEHTOB. HO3TOMy MaT€MaTUKN BBIHYZKICHDbI 6bIJ'II/I BBECTU IIOHATHUE
BEPOATHOCTH KAK MEPBI JIOCTOBEPHOCTHU cOOBITHIA. I[louTn 0QHOBPEMEHHO MOSBUIACDH
npobsema 06pabOTKM JAHHBLIX. BO3SHUKINNE B CBA3U C 3TUM TEOPUS BEPOATHOCTEIR
U MATEMATHYECKAsA CTATUCTUKA 3AHIN JOCTOMHOE MECTO CPeIy APYTUX Pa3iesioB
MaTEeMAaTUuKM.
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Maremaruka craja BCe JIy4Ille W JIy4Ille OIMUCHIBATH IPUPOAy. B corpymaHude-
cTBe ¢ (bU3UKaMU, IKOHOMUCTAMU, MEIUKAMHI OBLIN JAHBI MATEMATHIECKHE OITHCA-
HUsI MHOTHX MPUHINUNHAAILHBIX mpobseM. Ho onucars He 3HAYUT IpeacKa3arh.

Muorue 3a1a4u, ONMCAHHE KOTOPBLIX JaHO B BuIe cucreM AuddepeHIuab-
HBbIX yPaBHEHWIi, 10 CUX IIOP He pelleHbl. BoJiee TOro, make He MOJIyYEHBI JOKa-
3aTeIbCTBA CYIECTBOBAHUS WX pelreHuii. MHOrue 3ama4mu TpeboBaaIn OrpOMHOIO
KOJINYECTBa BBIYUCJIEHUI, 9TO OBLIO HE IOJ, CHILY JIaXKe KOJIJIEKTUBAM KBaJIn(UIH-
POBAHHBIX MATEMATHKOB.

CrenyonmM BaXKHbIM 3TAIllOM Pa3BUTUsS MATEMATHYECKUX METOIOB HCCIIEI0-
BaHUS IPUPO/IBI CTATIO BHEAPEHNE BIYUCIUTETLHBIX MAIINH U IIPOBEICHNE TNCICH-
HBIX 3KcrepuMeHTOB. CyIeCTBEHHO PACHIMPHUIOCH TOHSATHE MaTeMaTUIeCKON MOo-
JIeJIM, MOJIEJIMPOBAHMEM CTAJIA 3aHUMATHCS MHOIHE HUCCJIEI0BATENN U3 PA3IUIHBIX
oburacreit 3uanuii. IlosiBunch BecbMa 3¢ deKTuBHbIE dncieHHble MeTomabl. Cra-
JIi pa3padaThIBATHCSA AJTOPUTMUYECKUE SI3bIKKA U CO3/IABATHCS IIPOrPAMMHBIE KOM-
mwiekcol. OnsaTh CO3JAIACH W03, YTO sl JaJIbHEHIIero MpoaBUKeHNs BIePe
HEOOXOIMMO JIAIIH COBEPIIEHCTBOBATH BO3MOXKHOCTH KOMITHIOTEPOB.

OzHaKO y»Ke ¢ caMoro HavaJja MPUMEHEHHUs YUCIEHHBIX METOIO0B BO3HUKJIA
TpyAHOpa3permMast npodsema. CyIecTrBoBaIu 33141, [1IJisi KOTOPBIX HEBO3MOXKHO
OBLIO JOOUTHCS YCTOMYMBOM CXOAMMOCTHU BBIYHCJIMTEIBLHOIO IMPOIECCa, HECMOTPS
Ha BCe pa3yMHbIe CTapaHusd W yxuinpenus. Il Kak Bcerga, pa3obparbCs B CyTH
sIBJIEHMS TIOMOIJIa (DyHIaMeHTaIbHas HAYKA.

Ananus clI0KUBIIEACS CUTYalMK BHICBETHII CJEAYIONLYIO Mpobiemy. Y MHOTHMX
CHCTEM, KaK OMOJIOTMIEeCKHX, TaK U TEXHUIECKUX, CYIIECTBYIOT ITOJTOXKEHMST, 00bEK-
THUBHO HE YCTOWYMBBIE TI0 OTHOIIIEHHUIO K BXOIHBIM ITapamMerpaM. JIpyrumMu caoBamu,
MaJible M3MEHEHHUsT BXOAHBIX MapaMeTPOB B 3TOM CIyUae MPUBOIAT K 3HAUUTEb-
HBIM, & MHOI'/IA U KaTacTPOMUIECKUM U3MEHEHHUAM [TOBEJIEHUs CUCTEMbI. Byyiiee
CTAHOBUTCS JINOO CIIyJIafiHbIM, JTUOO 3aBUCAIIUM OT IIOBEIEHNS BCEIO OKPYKAIOIIe-
ro mupa. I BHOBb npobJieMbl, ¥ BHOBb HepeIlIeHHbIe 3a/1a91. Bce BCTajio Ha KPyru
CBOsI, BHOBb TPEOYETCsT MO3TOBOM IIITYPM HE B3STHIX BEPIINH.

OnucekiBas OrpOMHOE, TPYJAHOODO3PUMOE 3/IaHUE MATeMaTUKU, S BCEIJIa, UCIIbI-
TBIBAIO OJHOBPEMEHHO W BOCTOPT, U Tperer, u Ojaroropenne. Kak semuk Yemosek,
[MOCTPOMBINHUH 9TO 37aHUE CUION cBoero naTesuiekTal I Kak TPy/IHO YeI0BEKY BOIi-
TH B HEIO U TOJAPYKUTHCS C €r0 OOUTATEJISIMU.

Ecau npenmosarars, 9T0 KOHEUHBIH PE3yabTAT MPUAET OBICTPO U 6€3 0COOBIX
YCHJIH#, HE CTOUT M NMPUCTYIATH K zeity. [Ipuobpererue 3HaHuii TpebyeT moCTOsH-
HBIX 3aTPAT BPEMEHHU U SHEPTHH.

Maremaruka 00bEKTUBHO OTHOCUTCSI K CJIOXKHBIM Haykam. OHa paccMarpuBa-
er He OObEKTHI IPUPOJbLI U PeaJIbHbIE sIBJIEHUsI, 8 aOCTPAKTHBIE CTPYKTYphl. x
OOBITHO HA3BIBAIOT MATEMATHIECKUMHU CTPYKTypamu. KoHedHo, B ompeaeeHHoit
CTEMEeHN OHM SIBJISIIOTCSA OTPaYKEeHNEM JeHCTBUTEILHOCTH: TIPOU3BOSHYIO MOYKHO HH-
TEPIPETUPOBATH KaK CKOPOCTh M3MEHEHHsl, MHTerpaj — Kak pabory cuibl. OaHako
CMBICJI U COJIEPXKAHUE MATEMATHIECKOrO IOHSITHUS CYIIECTBEHHBIM 00pa30M OTJIM-
YAETCsl OT €ro KOHKPETHOI'O HAIIOJTHEHUSA.

N3ydenune abCTpaKTHBIX MATEMATHIECKUX 0ObEKTOB TpeOyeT IOCTOSIHHOMN 1 NH-
TEHCUBHOU pabOThl yMa, Pa3BUTON MaMSITH, IIPOCTPAHCTBEHHOI'O, & HE ILJIOCKOIO
MBIIILJIEHHSI, YMEHHUs aHAJIU3UPOBATH U JIeJIaTh BBIBO/IBI. B Ipupo/ie MaJio joeit, oT
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POXKIEHNS HAJETEHHBIX TAKNME KadecTBamMu. Ho abcomoTHoe OOMBITMHCTBO NHIN-
BHU/yyMOB CITOCOOHO B TO# HJIM MHOMN CTEIEHU UX Pa3BuTh. Pa3Burue abCcTpakTHOrO
MBIIIJIEHHS ABJISETCS OIHOM U3 33189 MaTeMAaTUIECKOro obpa3osanus. st nocru-
JKEHUsI TOCTABJIEHHON e/ MOKHO HCIIOJIB30BATh PA3JIMYHBIE CPEJICTBA U I1€1Ar0-
FUYECKHE IIPUEeMbI, He 3a0bIBas IIPH TOM, YTO JIYUIIe Yallle XBAaJUTb 33 YCIEeXH,
9eM pyraTh 33 IMPOMAaXH.

BazxHoit 3a/1a4€ii TOCTAHOBKYM MATEMATHIECKUX KYPCOB SIBJISETCS TIIATEbHBIH
orbop marepuana. Maremaruka B BY3e He gBasgeTcs KOHEUHOM 1e/IbI0 00Pa30Ba-
HUsI, TIO3TOMY COJEPKaHKe U 00'beM JIEKIIHI U TPAKTUIECKUX 3aHATUI HEOOXOIUMO
COIJIACOBBIBATH C 3aKA3YMKOM — BBIIYCKAIOIIUMH KadeapaMu.

Henwn3st He oTMETHTH BaskKHYIO OCOOEHHOCTH TAKUX B3amMOOTHOIeHmi. Kazk-
I 0OPA30BAHHBIN TEXHUIECKHUH CIIENUAJUCT M3ydaJ MATEMAaTUKy W B TOH WA
WHOMW CTEIeHN MPUMEHSIT ee B cBoeit pabore. ameko He Bce, ITO U3yIaJI0Ch, OBLIO
BOCTPEOOBAHO, a 4acTh W BOBCe 3abbLiach. IloaToMy omnpenenss obuiyio Hampas-
JIEHHOCTH KypPCa MaTE€MATUKH, TAKKE JIIOJIU UCKPEHHE BEPAT B TO, YTO MMEHHO UX
COOCTBEHHBIN YKU3HEHHBINH OIBIT JOJIXKEH CJIYyKUTh 0a30i /11 B3aUMOOTHOIICHUI
C KOJLJIeraMu.

IIpucaymuBasich K UX MHEHUIO, KOTOPOE YaCTO BHICKA3BIBAETCS B JOBOJIBHO Ka-
TEropu4Hoi (hbopme, ciaesyer HAIOMHUTD, YTO OOyUeHNE MaTeMaTUKEe HEBO3MOXKHO
0e3 coxpaHeHMs] BHYTPEHHE JIOTMKK HAYKHU, IOITOMY, IIPEXKIE YeM YTO TO BBIKHU-
JBIBATH WU JOOABJISATD, YKEJIATEJBHO MOAYMATh O IMOCIEICTBUAAX CIEJTAHHOIO BbI-
oopa. [Ipexme weMm 00CyKIaTh U BRIOMPATH MYyTH W CPEIACTBA, HEOOXOANMO IE€TKO
chOpMYIHPOBATH TEIN U 33, Ta9H.

B kauecrse 1memeii 106010 06pa3oBaHus MOXKHO PACCMaTPUBATH TPHOOpETEHIE
3HAHUI ¥ HABBIKOB M PA3BUTHE OIIPEICIEHHBIX KAYE€CTB JIMYHOCTH, B YaCTHOCTH I10-
BbIIIIEHHE O01IeH KyJIbTYPbl. B CBsI3U ¢ T€M, YTO MOMEHT HOCTHUXKEHUsI BTOPOI 1ieJin
MPAaKTUIECKH HEBO3MOXKHO OIPEIETNTh, B TO BPpEMs KaK IMPOIBUKEHNE K TePBOit
[eJIA TOBOJIBHO JIETKO MOXKHO TTPOKOHTPOJIMPOBATD, 94CTO BOZHUKAET YKEJTAHUE ITe-
PECTaBUTh AKIEHTHI B IMOJIb3Y Pa3BUTHUS JIMIHOCTH. B ciaydyae mMareMaTudecKoro
00pa30BaHus KPAMHUMHU TOYKAMM TAKOI'O IIOJX0/Ia SABJISIOTCS YTEHHE TaK HA3bIBa-
€MBIX O3HAKOMHUTEIbHBIX KYPCOB HJIH IIEPErpyKEHHOCTb 3aHATHI PACCMOTPEHHEM
CJIUIIKOM clienupuIecKrX 3a1a49 1 npuMepos. 1 To u apyroe BpeHO, TaK KaK TOP-
MO3HWT IIPOJIBUKEHNE K IIePBOI 1161, O0Jiee BayKHOM /1151 OOJIBIITMHCTBA, CTYIEHTOB.

IIpakTrka pabOThl MHOTHUX CHEIHAJIUCTOB, MOy IUBIIUX BBHICIIIEE TEXHUIECKOE
0bpa30BaHue, IOKA3bIBAET, YTO B pe3y/brare 00yYeHNs BHIILYCKHUK JOJIXKEH yMETh
CJIeIYIOIIEe:

1. TIOHATH M ONMKUCATD TEXHUIECKYIO MM SKOHOMHUYECKYIO IIPOOJIeMYy.
Cdopmynuposars 3a1a4y.

OnpesiesuTh MyTh €€ PeleHus.

ITocTpouTh MaTEeMaTUIECKYIO MOJIEIIb.

Haiitu npuemiemoe perrenue.

A

IIpoananu3upoBaTh pe3yabTar.

HukTo He cTaner yTBEep:KJaTh, UITO BECh 3TOT MyTh YEJOBEK MOXKET MPOUTH
6e3 TTOMOIIY KOJIJIET, KaK TeHHH—OAnHOYKa. Tak:Ke FCHO, 9TO HU OTHA W3 JUCIIH-
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IJIMH, n3y4aeMblx B BY3e, B TOM unciie 1 MareMaTuka, He SBJISIOTCS IaHalleei.
MHuorune BaskKHble Ka4eCTBa, JUYHOCTH, TAKHE, KAK PAa3BUTasl HHTYUIIMs, PEIIUTE b-
HOCTb, YMEeHHE PaboTaTh B KOJJIEKTUBE IIPUOOPETAIOTCS He Ha JIEKIUAX U CeMUHA-
pax. OHaKO HECOMHEHHO, YTO cOAJIaHCHPOBAHHOE OOPA30BAHME UI'PAET 3/€CHh HE
MOCTIENHIO POJib. A MareMaTnka CIyKUT (PYHIAMEHTOM, Ha KOTOPOM IIOKOMTCS
OOJIBIIMHCTBO CHEIUAJbHBIX JUCIATLIAH.

B kagecTBe mpmMepa TOTO, UTO [OazKe IMIKOJIbHAST MATEMATHKA MOXKET ObITh
MIOJIE3HOI C TOYKM 3PEHUS MPAKTUKHU, PACCMOTPUM CJIEAYIOILYIO TPObIeMy

Bo1 permmman oTKpBITH COOCTBEHHOE [0 - 000PYyI0BATH TOPrOBYIO TOUKY. W3-
BECTHO, YTO apeHaa 3emn oboiiaercs sam B 6000 py6. 3a mecsil. Bol paccuuTbiBae-
Te, YTO MOJArOTOBUTE/IbHBIE PAOOTHI 3aIMyT TP MECAIIA, IIOCJIE Yero MOKHO Oy1er
nostydarh J0xoi. He mmest 1oCTaTOYHBIX COOCTBEHHBIX CPEJICTB, BbI COOMPAETECH
B3STh KPeAUT B DAHKE Ha CACAYIOMNX YCA0BHAX: cymMMma Kpeauta — 300 000 pyo.,
cpokoM Ha 12 Mmecanes nox 5% B Mecan 6e3 mpaBa JOCPOYHOTO HOTAIICHAS.

CupalnuBaercst: KaKUM J0JIXKeH ObITh MUHUMAJIbHBIA MECSYHBIH T0X0/I, TOJIY-
YaeMblil OT TOPrOBJIM, YTOOBI BOBPEMs PACILIATUTHCS C KPEIUTOPAMU U N30exKaTh
mTpaHbIX CAHKIWHA?

Bsenewm cienyromue obosnadenusi: C' — cymMMa, KpejawuTa; ¢ — IIPOIEHT 110 Kpe-
oaTy; A — apeHgHas IJ1aTa; N — KOJIUYECTBO Mecsales; B — mecsynblii qoxox,. Torma
ypaBHEHHUE, OIHICHIBAIONIEE DAJIAHC JOXOA0B U PACXOIOB, Oy/1eT UMETh BT

C(l+q)™+ An = B(n — 3). (9)

HO;LCT&BIIEIH YUCJIOBbIE SHAQYEHUA U IIPOBOJA SJIEMEHTAPHbIC BBIYHUCJ/ICHUA, I10-
nyuaem B = 812000 — 68 000 py6./mec.

HO 9Ty CYMMY MO2KHO YMEHbUINTLH, €CJIN BOCIIOJIb30BATHCA HAKOIIUTE/IbHBIM
KpeauToM Ha ycnoBusx p = 1% B mecsu. Ilpu nmoacuere HaKOMIEHHOH CyMMbr S
HEODOXOIMMO YYeCTh, YTO KaXKblil JIeHEKHbIA BKJIa OyJIeT HaXOJWThCS Ha CYere
pa3Hoe 9ucjao mepuogoB. Torna HAKOIIEHUs MOXKHO MOCYUTATh KAK CYMMY T'eo-
MEeTPUYIeCKO# mporpeccun co 3uamenareseMm t = 1 + p mo dpopmyae

9 _
-1 p0.09 e
t—1 0,01

S=BA+t+t*+..+t3) =08
Hogoe snauenne B = 300 = 65 106. Taknym 06pasoM, BesIIHIY MECATHOTO
OXO0JI3 MOXKHO yMEHBIIATH Ha 4%.

Moeanb TO3BOJISET OIEHNUTh BIANSHAE PA3IHIHBIX (DaKTOPOB HA KOHEIHBIA pe-
3yJIBTAT: U3MEHEHHE MPOIEHTHBIX CTABOK, MOAMOTOBUTEIBHOIO 1mepuosia u ap. Ko-
HEYHO, TAKHE PACUETHI SIBJISIIOTCS MPUOJINKEHHBIMUA U HE MOT'YT 3aMEHHUTH COCTAB-
JieHue 1moapobHoro busnec—iiana. OJHAKO UX BIIOJIHE MOXKHO HCIIOJb30BaTh B Ka-
9eCTBE MIEPBOTO MPUOIHKEHHSI.

Hepeako caydaercs Tak, 9TO 4YeJOBEK HAUMHAET MOHACTOAIIEMY OCO3HABATH
MOJIb3y 0OpPA30BAHUS y¥KE MOCE TOTO, KAK MHOTHE ITPEeAMEeThI “CAAHBI U 3a0BITHI .
A Bo Bpema oOydeHHMsI MHOI'MX MydaeT Kapep3ublii sompoc: “Komy u 3aduem 310
Ha107?7".

4 aymaro, MaJio HaiIeTcsl MeJaroroB, KOTOPbIE He KeJIAlT yBEJIUYUTHb KO-
JINIEeCTBO 1aCOB 110 CBOEMY IIpeIMETY. MaTeMaTI/IKI/I HE ABJIAIOTCA UCKJ/IIOYEHHUEM.
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B pamkax cerofusiIHei mporpaMMbl TPYIHO HAUTH BPEMsI [IJIsT PACCMOTPEHUST MHO-
IMX BaKHBIX MPUIOKEHWH MAaTEMAaTHKH, KOTOPbIE IaBaJii Obl OTBET HAa BOIIPOC
“Bauem?”.

CryneHThl HAYMHAIOT IIOHUMATL HEOOXOAUMOCTh IPUMEHEHUST MATEMaTHIECKIX
METOOB IIPU U3YYCHUH CIENUAJbHBIX JUCIUILIMH, B KOTOPBIX PACCMATPUBACTCS
pellenne IPpUKJIaIHbIX 3a/a4:

muddepennraabHble yPABHEHUS — MEXAHUKA, IKOJIOTUs, JIMHTBUCTUKA;
YaCTHBIE ITPOU3BOJHBIE — TEILJIO-MACCOOOMEH, YIIPYIOCTh;
KOMIIJIEKCHBIE TTEPEMEHHBIE — JJIEKTPUIECTBO U PATUODU3NKA;

CTaTUCTUKA — 00PabOTKA JAHHBIX.

ITpu corsacoBanuu nMporpaMm IO MaTeMaThuKe JJjis Pa3JIMYHbIX (HaKyJIbTETOB
HaJI0 UMETh B BHU/Y, YTO KA4YE€CTBO MATEMATHIECKOrO 0DOpPa30BaHUs IIKOJIHHUKOB
HEYKJIOHHO CHMKaeTcs. JIjss Toro 9Tobbl BHIBECTH CTYIEHTOB, OCOOEHHO Ha Tep-
BOM Kypce, Ha HpuHsaTbli B BY3e m0CTaToYHO BBICOKHN YpPOBEHb, O0bEKTHUBHO
HEOOXOIMMBI JOMOJTHUTEIbHBIE 3aTpaThl BpeMenu. OcobeHHO 0CTPO 3Ta MpobiemMa
BCTAET HA MPAKTUYECKUX 3aHATUAX. EC/IM Mbl XOTUM, 9TOOBI HAIIIK CTYAEHTHI 3HA-
JIM A YMEJIN, a He “IPOXOAuIn’, CASAyeT ellle pas3 MOoAyMaTh O TOM, KaK UM B 9TOM
IIOMOYb.

B IIOCJIE€HUE I'OAbI BaKHBIM ACIIEKTOM MaTEMaTHYECKOI'O 06paBOBaHHH CTaHO-
BUTCA BJIaJE€HHE KOMIBIOTEPHBIMHW TEXHOJIOI'UAMMU. BIH/I}{HI/IQ KOMIIBIOTEPA IIPUBO-
JUT K HEOOXOAMMOCTH YACTHIHOIO IMEPECMOTPA CTPYKTYPHI U COIEPXKAHUS Kypca
MaTeMaTUKH, WHON PACCTAHOBKE aKIIEHTOB B 33Ja4aX, TPEOYIONX 00beMHbBIX BbI-
YUCTEHUN.

IIpomecc mepecTpoiiku peako ObIBaET JIErKUM U 0e3001e3HEHHBIM, TaK KaK 3a-
TparuBaeT IICUXOJIOTUIO0 YeJIOBEKA. O,Z[HaKO MbI IIOHUMaeM O6’beKTI/IBHyIO HeO6XO-
JUMOCTh €€ IIPOBEJIEHNs U CTapaeMCsl IPOMTH CBOM IyTh KaK MOXKHO ObICTpee.

ITepen kosurekTMBOM Kadeapbl CTOUT MHOXKeCTBO mpobsem. OmHON U3 Baxk-
HEHUIINX SIBAAETCS OMOJIOXKEHNE KOJLJIEKTUBA. TO.T[I)KO CBOUMU CUJIaMU HaM C 9TUM
He CIIPaBUTLCA. PyKOBO,ZLCTBO YHUBEpPCUTETa C IIOHUMaHHEeM OTHOCUTCA K HaIllUM
mpobJyeMaM.

Kadenpa nmeer 6oabIION Hay4YHO-TIEAANOIMYCCKUN TOTEHIINAJ, OSHAKO s
€ro pasBUTHUs ¥ COBEPIIEHCTBOBAHKSA OYEHb MHOI'O IIPEJICTOUT ciaesiaThb. HecMmoTpst
Ha IIePeYrCJIeHHbIE TPYIHOCTH, KaK OObEKTUBHbBIE, TAK U CYObEKTHUBHBIE, MbI I'O-
TOBBI IO Me€pe CBOUX CUJ C JOCTOMHCTBOM HPOJOJIXKATH TPAJIUIINU, KOTOPbIE HAM
[epeJaiy IpeablAyIIie IIOKOJEeHUsT COTPYIHUKOB.

Canxm Ilemepbypeckut 'ocydapecmeennuti [Hosumernuveckut Yrnusepcumem
Kagpedpa Buvicweti mamemamury
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