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Beenenne. [Iporpammublie cpeacTBa noBblcHIN 3()()EKTUBHOCTE 0OPaOOTKU JaHHBIX, B TOM YHUCIIE
CTaTHCTUYECKYI0 00paboTky. IIporpamMMmHBIE cpelncTBa pa3HOOOpa3HBI IO HA3HAYCHUIO,
npeJularaeMbelM MeToziaM 00paboTkH, crioco0y B3aUMOAEHCTBUS ¢ mosib3oBareneM. [1o pesyiabratam
HAIlUX WCCJIEeOBaHWK, HamboJiee YacTo WCIOIb3yeMBbIMH MPOrPAMMHBIMH CpPEACTBAMHU IS
CTATUCTUYECKOI 00pabOTKM NaHHBIX SBIISIOTCS TEKCTOBBINA mporeccop Microsoft Excel, makers
SPSS u Statistica. [Tpumenenuio s3b1ka R 17151 00paboTKH OMOJOTHYECKUX U MEUIIMHCKHUX JaHHBIX
MOCBAILIEHBl MHOTOYMCIICHHBIE HAy4yHbIE CTAaThU M KHHUIH. SI3bIK mporpamMmupoBanus R Obul
CHEIMAILHO Pa3padOTaH JJIsi CTATUCTHYECKON 0OpabOTKM JAHHBIX, HO HE3aCTy)KEHHO OO0XOIUTCS
CTOPOHOM.

Henapr wuccaenopanusi. OlneHKa BO3MOXHOCTEH s3bIKa MporpamMmupoBaHus R, kak Hay4dHO
00OCHOBAHHOT'O HHCTPYMEHTA MOJyYeHHs TPOU3BOIHBIX CTATUCTUYECKUX JTaHHbIX.

MaTtepuajbl 1 MeToAbI. SI3BIK MporpaMMupoBanus R ommckiBaeT crieHapuu 00pabOTKU JaHHBIX U
MIPEICTABISAIOT COOOH MIaThopMy € pacIIupsieMbIMUA BO3MOKHOCTSIMH. K TOCTOMHCTBaM 3TOTO SI3bIKA
OTHOCAT O€CIUIaTHOCTh JUISI HCHOJBb30BAHUSA, PACIIUPSIEMOCTh 3a CUET I1aKeTOB, Ppa3BUThIE
rpadudecKkie BO3MOXHOCTH, BBOJ M BBIBOJ JAHHBIX B Pa3IMYHBIX (opmarax, IMpe/CTaBICHHE
00paboOTKM MaHHBIX B BHUJAE CIEHApHs, peaau3alus JUIsl pa3IUyHbIX OMNEpallMOHHBIX CHCTEM.
OCHOBHBIMHU HEJIOCTATKaMU SI3bIKa R SBISIOTCS TPYAHOCTh OOYYEHHUS MTPOrpaMMe U OTHOCHTEIbHAS
MEIIUTEIBHOCTh 00pa0OTKH JaHHBIX. SI3bIK R ABIsSeTCA MONMYISIPHBIM B HACTOSIIIUI MOMEHT SI3bIKOM
POTPaMMHUPOBAHUSI.

Pe3yabTaTsl n 00cyxkaeHne. Mbl IpUBeny /1Ba NpuMepa 00pabOTKU JAHHBIX C MOMOIIBIO A3bIKa R.
B mepBomM mpuMmepe wuccienoBaNiach 3HAYMMOCTH PAa3HHIIBI MEXAY BBIOOPOYHBIM CPEIHUM U
YCTaHOBJICHHON HOpMOH. B uccinenoBaHMM HCIOJIb30Banach MPOBEPKA THIOTE3bl O UYHCIOBOM
3HaYCHUU MAaTEeMaTHIECKOTO OXKHIAaHHsI HOPMATBHOTO PacipeesIeHIs TIPH HEM3BECTHOM TUCTIEPCHH.
Bo BTOpoM mnpumepe KiacTepU30BaIMCh JAHHbIE METOAOM cpeAaHux. Jns oboux mnpumMepoB
pa3paboTaH cueHapuii Ha a3bIke R 1 mocTpoyHO mpokoMMeHTHpoBaH. [Ipumepbl 00pabOTKH JaHHBIX
JEeMOHCTPUPYIOT TO, 4YTO CIEHapuM Ha s3blke R HeclIokHbBI W He TpeOyloT 3HaHUA
MIPOTPaMMHUPOBAHUS, YTO ONPOBEPTAET COOTBETCTBYIOMINI HeOCTATOK. [Ipy HaITMCaHWU CIICHapHEB
MO>KHO BOCIIOJIb30BaThCsI TOMOIIBIO sA3bIKa R, MHOTOYNCIIEHHBIMH MTyOIMKAIUAMU U BeO-caliTaMH.
3aksrouenue. S3bIK R sSBIIsIETCS MOIITHBIM HHCTPYMEHTOM M TIOMOJKET UCCIIEAOBATEIIO B ITOTyYSHHH
MPOU3BOJIHBIX JTaHHBIX. MBI HajeeMcs, YTo YuTaTean OyJayT 4alle MPUMEHSATh 3TOT S3bIK B CBOEH
pabore.
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Introduction. Software have increased the efficiency of data processing, including statistical
processing. Software are varied in purpose, proposed processing methods, and method of interaction
with the user. According to the results of our research, the most commonly used software tools for
statistical data processing are the Microsoft Excel word processor, SPSS, and Statistica. Numerous
scientific articles and books are devoted to the use of the R language for processing biological and
medical data. The R programming language was specifically designed for statistical data processing,
but is unfairly neglected.

Purpose of the investigation. Assessing the capabilities of the R programming language as a
scientifically based tool for obtaining derived statistical data.

Materials and methods. The R programming language describes data processing scenarios and
provides an extensible platform. The advantages of this language include free use, extensibility
through packages, advanced graphic capabilities, input and output of data in various formats,
presentation of data processing in the form of a script, implementation for various operating systems.
The main disadvantages of the R language are the difficulty of learning the program and the relative
slowness of data processing. The R language is a popular programming language at the moment.
Results and discussion. We have given two examples of data processing using the R language. The
first example examined the significance of the difference between the sample mean and the
established norm. The study used a hypothesis test about the numerical value of the mathematical
expectation of a normal distribution with unknown variance. In the second example, data was
clustered using the k-means method. For both examples, a script was developed in R and commented
line by line. Examples of data processing demonstrate that scripts in the R language are simple and
do not require programming knowledge, which refutes the corresponding drawback. When writing
scripts, you can take help from the R language and numerous published works and websites.
Conclusion. The R language is a powerful tool and will help the researcher in obtaining derived data.
We hope that readers will use this language more often in their work.

Keywords: R language, hypothesis testing, clustering, medicine

BBenenue. PazBurre MeTO/I0B MAaTEMATHUECKOTO OMUCAHUSI SIBJICHHI U MPOIIECCOB MPUBETIO
K MX IIHPOKOMY IMPUMEHEHUIO B OOMIECTBEHHOM 3JIOPOBBE W 37paBOOXpaHeHHU. boiee Toro, 3ToT
mporecc cTaq (GopMHUpPOBaTH CHPOC Ha Pa3pabOTKy HOBBIX MaTEMaTHYECKHX METOIOB.
Pacnipenenenne CthronieHTa, KOppesius, padoTel P. @umiepa cTanu mUpOKO UCTIOIH30BATHCS IS
WCCIIeIOBaHU HAOMIOJCHW N7 OLIEHKH 370pPOBbsi HACENEHUS U JEATeIbHOCTH CHUCTEMBI

3ApaBOOXpPaHCHUA. ((MGI[I/II_[I/IHCKHG JAaHHBIC CTAaTUCTUKHU aHAJIM3UPYIOTCA C HUCIIOJb30BAHUCM
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MaTeMaTHYeCKOW CTATHCTUKH M TEOPUU BEposATHOCTEH» [1] YTO pacmMpuio BO3MOKHOCTH
MEIUIUHCKOW CTAaTUCTHKH, KOTOpas H3y4aeT 3HAYUTENBHBIA OO0BEM SIBICHHH IPH ITOMOIIN
MaTeMaTH4eCKUX METOJOB [2].

MOHO BBIIEIUTH TPH OCHOBHBIX HANpaBJICHUS MaTeMaTU3alUU OMOJOTMH, MEIUIUHBI U
3JIPaBOOXPAHECHHUS:

1) cratrcTrudeckas 00pabOTKa JaHHBIX;

2) MOKUCK HEOUEBHUIHBIX 3aBUCHMOCTEH (MIOMCK aCCOIIMATHBHBIX MTPABUII, KJIaCTepH3alus);

3) MozieIMpOBaHUE CITYYaiHBIX TPOLIECCOB.

Jns peanu3alMd STHX HAMPABICHUH HEOOXOJUMO MATEMaTHYeCKOe M IPOrpaMMHOE
obecrieuenue. MccnenoBaTenu B 00JacTH MEIAMIIMHBI M 3]JPaBOOXPAHCHUST OOBIYHO HCIIOJIB3YIOT
ClIe/yIoIIee MporpaMMHOe oOecriedeHre: TeKCToBbIN mporeccop Microsoft Excel, makersr SPSS,
Statistica [3]. Onnako s3bik nporpammupoBanust R (http://r-project.org) ocraercsi He3acayKEHHO
HEBOCTPEOOBAaHHBIM, HECMOTPSI HA TO, YTO ATOT S3bIK ObUI pa3paboTaH Uil CTaTUCTHYECKOU
00paboTKM HaHHBIX. B 4YacTHOCTH, B MPOQHIBHBIX JKypHajJaX Mbl HANIMIM HE3HAYUTEIHHOE
KOJIMYECTBO MyONMKAaNWi C yIIOMHHAaHWEM s3blka R, nBe m3 HHX —B KypHane «COBpEeMEHHBIC
npo0JIeMBbl 3/IPaBOOXPAHCHUS U METUIIMHCKON CTaTUCTUKW» [4,5]. B TO e Bpems, s3bIK R mimpoko
UCTIOJB3YEeTCsl JUIs aHajln3a MEAMIIMHCKUX JAHHBIX U TPEJACTABISCT MHTEPEC Ui OPraHU3aTOPOB
3apaBooxpaHeHust [6,7], oJHako omucaH, B OCHOBHOM, B MyOJIMKALUSIX MO OHOJOTMYECKHUM U
KJIMHUYECKUM MCCIICIOBaHUSIM, B TOM YHUCIIE, 3apyOexHbix [8-10].

Heap uccaegopanus. OueHKa BO3MOXXHOCTEH s3bIKa MPOrpaMMUpOBaHus R, kak Hay4yHO
000CHOBAaHHOTO WHCTPYMEHTA MOJTyYSHHS TPOU3BOIHBIX CTATHCTUIECKUX JTAHHBIX.

Marepuanabl 1 MeToabl. SI3pIK R — 3TO HE S3BIK MPOrpaMMHUPOBAHUS B OOLICTIPHHSATOM
3HAYEHHH, a SI3BIK KOMaHJ 0OpaOOTKM JaHHBIX. B HeM ecTh ympaBisonye CTpyKTypsl (YCIOBHS,
[IUKJIBI), HO OHU TMPOCTHl B MOHMMaHUHM. JTO HE MporpamMma, a Iuatdopma ¢ paciupseMbIMA
BO3MOYKHOCTSIMH.

SI3pik R obnanmaet cienyrommmu npermMyiiecrsamu [11-13]:

— OecrutaTteH JJIs MCHOJB30BaHUs; cpenbl paspadoTku RGui (http://cran.r-project.org)
wim RStudio (http://posit.co) Taxke OecruiaTHbI;

— pacmmpsieM 3a cueT MakeToB — HaOOpPOB KOMaH JUisi 0OpaOOTKM JaHHBIX; MAKETHI
peanu3yoT pa3IuyHbIe METOIbl 00pabOTKH TaHHBIX: CTATUCTUUYECKUE, HHTEIJICKTYallbHbIE, TEKCTOB
U Jp.; N0 COCTOSIHMIO Ha KoHel ceHTA0ps 2023 r. Ha oduiuaibHOM BeO-caiite s3bika R ObLI0

pasmemeno 6omee 19 900 nakeros;

294



Hay4Ho-nmpakTHueckuil peleH3upyeMbIi XKypHal
"CoBpeMeHHBIE TPOOJIEMBI 3IPAaBOOXPAHEHUS U MEAUITUHCKON cTaTucTUku" 2024 1., No 2
Scientific journal "Current problems of health care and medical statistics™ 2024 r., Ne 2
ISSN 2312-2935

- UMEeT pa3BUThIe Trpapuyeckrue BO3MOXKHOCTH; PpEaIM30BaHO  IOCTPOCHHE
TPaIUIIMOHHBIX TPAUKOB U AUArPaMM, HAIEHHBIX aCCOLMATUBHBIX MPABUII U JIp.;

- MOXKET TOJy4yaTh MCXOJHbIE [aHHbIE U3 PA3JIUYHBIX HMCTOYHHUKOB, 3aIlMCHIBATH
pe3yNbTaThl B pa3inyHbIX (hopMartax;

- npecTaBiIsieT 00padoTKy AaHHBIX B BUJE CLEHAPHsI, KOTOPBIM MOXHO COXPaHITh U
aBTOMATUYECKU MHOTOKPATHO MMOBTOPSATH;

- pealI30BaH Ui Pa3INYHbIX OMEPAIMOHHBIX CUCTEM.

B 10 e Bpemsi, 0TMeUaloTCs U CIeAYIoUe HeoCcTaTKu si3bika R. Hanpumep, ucnonb3oBaHue
TOJIBKO OIEPAaTUBHOIO 3alIOMHMHAIONIETO YCTPOMNCTBA Ui OOpaOOTKU JaHHBIX, HEBO3MOXKHOCTb
CO3/JIaHUsl UCIOJIHSAEMBIX (aliIoB; TPYAHOCTb OOY4ECHHS, OOBSICHAEMYI0O HEOOBIYHOCTHIO MOAX0/A:
OTCYTCTBHE OKOH MHTep(eiica M0ab30BaTeNs U BbINAJAIOLUINX MEHIO U1 BBIOOpA HY>KHOTO KpUTEPHUS,
MPEACTABIISIA, B TO YK€ BpeMsl, IaHHBIC O TOM, 4TO s3bIK R 3anuman B geBpane 2020 r. 13-e mecto B
unaekce TIOBE u 7-e B unaekce PYPL — unaekcax momyasipHOCTH S3bIKOB IIporpaMMupoBanus [12,
13]. B oTaenbHBIX MyONHMKAIUSIX BBISBICHBI TPYAHOCTh OOYYCHHsS MPOrpaMME M OTHOCHUTEIbHAS
MEIIUTEIBHOCTh, OTMEYAeTCSI YTO IOMOYh B OOYyYEHHHM ITOMOTYT KOMAaHIBI SI3bIKa WM cama
nyOJMKAIKs, TaM e TPEICTaBICHa MCTOpHs co3aaHus s3bika. CpaBHeHHE s3bIKOB R, Python u
nakera Matlab mosxHo HaiiTu B onmybOnukoBanHbix uccnenoBanusx T.b. [TaBnooii u E.A. KoBaneBoii,
a taxxke y C. Ozgur ¢ coaBTOpaMu, 3HAYUTEIBHBINA HHTEPEC IS CIICTUATMCTOB MOXKET TPE/ICTABIATh
OIMCaHUe BO3HUKHOBEHUs 3TOr0 si3bika y C.0. Mactuikoro u B.K. Illutnkosa [14-18].

PesynabTaTsl 1 00cy:kaenne. [I[poBepuM runoresy o 4ucaoBOM 3HAYEHUH MaTEMaTHIECKOIO
OKUJIaHUS HOPMAJIbHOT'O pacrpeeseHns IPU HEU3BECTHOM IUCIepCHH Ha s3bIke R Ha KOHKpEeTHOM
npuMepe: UMEIOTCSI JIaHHbIE O CYTOYHOM TOTpeOnaeHuu nunm 11 sxennmaamu [19]. 3Hauuma mu
pa3HHUIA MKy BEIOOPOYHBIM CPEJIHUM U YCTAHOBJICHHON HOpMOi#t B 7725 k/[x/cyTku? (nmuctunr 1).

B nuctuHre cTpokH, HAYMHAOLIMECS CUMBOJIAMHU <«», COJepKAT KOMaHbl, CTPOKH 06€3 3TOro
CHMBOJIA — PE3YyJIbTAT BBIOJIHEHHS] KOMaH]I.

Hcxoauble naHHBICe momerniatoTces B nepemennyro daily.intake (crpoka 1). JlanHbie MoryT
OBbITh curTaHbl U3 (hailyioB pa3TMYHbIX (HopMaToB (Hampumep, koman sl read.csv, read.xIsx u3 makera
x1sx).

[lepen mpoBepkod THUMOTE3bI MOJYYHUM CIPABOYHO cpenHee apudmernyeckoe (paBHO
6753,636; crpoku 3-4), cpenHee KBajpaTHueckoe OTKIIOHeHHWe (paBHO 1142,123; ctpoku 6-7) u

kBaHTHIH (cTpoku 9-11).
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Jluctunr 1
[TpoBepka rHIOTEe3bl O YUCIOBOM 3HAYCHHH MAaTEMaTHIECKOTO OKUIaHUS HOPMAJIbHOTO

pacrpeiesieHns Tpyu HEU3BECTHOM NUCIIEPCUU HA A3bIKe R

1 > daily.intake <- ¢(5260,5470,5640,6180,6390,6515,6805,7515,7515,8230,8770)
2
3 > mean(daily.intake)
4 [1] 6753.636
5
6 > sd(daily.intake)
7 [1] 1142.123
8
9 > quantile(daily.intake)
10 0% 25% 50% 75% 100%
11 | 52605910 6515 7515 8770
12
13 | > t.test(daily.intake,mu=7725)
14
15 One Sample t-test
16
17 | data: daily.intake
18 | t=-2.8208, df = 10, p-value = 0.01814
19 | alternative hypothesis: true mean is not equal to 7725
20 | 95 percent confidence interval:
21 5986.348 7520.925
22 | sample estimates:
23 | mean of x
24 6753.636
ly

[TpoBepum rumote3y (ctpoka 13). B komanmy t.test mepemaercs BeiOopka daily.intake u
HOopMa. OTBET COACPIKUT PE3YJIbTAThI BBIMOJHEHUS KOMaH bl (CTpokH 15-24):

- S3HAYCHUC KPUTCPUA t, YHCIO0 CTEIeHEeH CBO6OILBI df, BEPOATHOCTb TAKOI'O 3HAYCHUA

kputepus p-value (ctpoka 18);
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- pe3yabTaT MPOBEPKH TUITOTE3bI: BEIOOPOYHOE CpelHEe HE paBHO HOpME (IPUHUMACTCS
allbTepHATHBHAS ruoTe3a) (ctpoka 19);

- IPaHMIIBI TOBEPUTEIHLHOIO HHTEPBaa mpu BepostHocTH 0,95 (ctpoku 20-21);

- BbIOOpOYHOE cpeHee (CTpoku 22-24; ¢M. TakkKe CTPOKHU 3-4).

[Tpumep 2. MBI ucnonbp30BalM A3bIK R 171sl Kiacrepuzanuu mpenogaBareneid, kadeap u
(baKkynbTETOB MO IMUTUPYEMOCTH M KHHUT Ul HA4aJbHOrO OCBOCHHS KoMIuiekca mporpamm Elastic
Stack [20]. TumoBoii cueHapuii BKIOYaeT CIEAyIOIIHe KOoMaHabl (JUCTHHT 2). Pe3ynbraTsl
BBITIOJTHEHUS] KOMAH]T HE IPUBOJISITCS.

JlucTuHr 2

KHaCTepI/ISaHI/IH JAHHBIX Ha s3bIKe R

1 > books<-read.csv2("elasticsearchbook.csv"”,row.names=1)
2 > books
3 > kmeansResult<-kmeans(books,3)
4 > kmeansResult
l,

HcxoaHbple TaHHBbIC CUUTHIBAIOTCS B mepeMenHyro books u3 ¢aiina elasticsearchbook.csv B
dopmate CSV (ctpoka 1). 3HaucHue mepeMeHHOW DOOKS BBIBOAMTCS HA 3KpaH i MPOBEPKH
NpPaBUIILHOCTH CYMTHIBaHHS (CTpoka 2). JlaHHbIe B mepeMerHoi D0OOKS kiactepusyroTcs MeTooMm -
CpeIHUX Ha TPH KJlacTepa M MoMmemaroTcs B mepeMmennyro kmeansResult (ctpoka 3). Pesymnbrar
KJIacTepu3anuu B nepemenHoi KmeansResult BeiBouTest Ha skpaH (cTpoka 4).

DTOT clieHapHuii HCIOIB30BAJICS U B IIEPBOM, M BO BTOPOM HCCIIeIoBaHWU. HaM He mpuInioch
YTO-TO MEHSATH B CIIeHapuH (KpoMe UMEHH (aiiyia ¢ UCXOHBIMU JTAHHBIMU M YHCIIa KITACTEPOB).

Takum 00pa3zoM, MPUMEpPHI IEMOHCTPUPYIOT MPOCTOTY CLICHAPHEB Ha si3bIKe R U oTCyTCTBHE
HEOOXOJMMOCTH 3HAHUH MPOTPaMMHPOBAHHS, TOITOMY MBI HE COTJIACHBI C TE€M, 4TO SI3bIK R TpyneH
B 00y4EHHUHU.

B ocBoeHUM ATOTO SI3bIKa MOMOTYT CJICIYIONINE HCTOYHUKH:

- nmoMoulb s3bIka R (Ha aHIIMICKOM SI3bIKE); BCE KOMAH[IBI sI3bIKa R UMEIOT ornrcaHue;
JUISL TIONTyYeHUs] CIPaBKM O KOMAaHJE IMOCTaBbTE MEpei Hel 3HaK Bompoca (Hampumep, ?mean) u
BBIMTOJIHUTE €€, WX BBIMOJHUTE KoMaHay help ¢ Ha3BaHreM komaHbl B ckoOkax (Hampumep help -
t.test); aHTTMIICKUH S3BIK HEOOXOJMMO 3HATh HE TOJBKO JJIsl YTEHHS IIOMOIIH K S3bIKY R, HO M 4TOOBI
OBITh B KypCe COBPEMEHHBIX HAYYHBIX JJOCTHKCHUII,

- myOIMKauy, MOCBAILEHHbBIE S3bIKY R;
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- BeO-caliThl ceTu MIHTEpHET, KOTOPBIE MOKHO HAWTH C IOMOILBIO IOUCKOBBIX CUCTEM.

CrartucTudeckuii KpUTEpUil MOKHO BBIOpATh C MOMOILBIO MATEPUAJIOB, IPEICTABICHHBIX B
nyommkanuu A.H. Hapkesuua u K.A. Bunorpamosa [21].

Bo3moxkHO 00paboTka AaHHBIX B si3blKe R sBIseTCS MENIEHHOM, HO 3ajjauu, pelaeMble 3a
OoJiee yeM HECKOJIBKO YaCOB PEAKH B HAIICH MPAKTUKE U MPAKTHKE HAIIUX KOJuIer. MeUITMTeIbHOCTh
a3plka R HaMu He oTMeueHa.

3akmrouyenue. Mrak, BbIOOp HMHCTpyMEeHTa Juisi OOpabOOTKM JAaHHBIX OCTaercs 3a
uccienoBareneM. B Hamiel craTbe Mbl IPEICTaBUIIN A3bIK POrpaMMHUpPOBaHus R, a Takxke noaxon
HAIMCaHUs CIICHAPHEB BMECTO CHCTEMBI OKOH U MEHIO. MBI HajJileeMcsl, 9TO MCCIIeIOBATENN 00paTsT
BHHUMaHHUE Ha 3TOT S3bIK U OyyT UCIIOJIB30BATH €r0 IPpU 00pabOTKE JaHHbIX.

Msbl  obcynunu JMIIb  OJHO BO3ACHCTBHME Ha MEAUWLUUHY M 3JpaBOOXPAaHEHHE —
MaTteMaTu3aiuo. Jlpyrum Bo3aecTBIEM Ha HAIPaBJICHUs! HAyYHBIX UCCIIE0OBAHUM B 3TUX 00JIaCTIX
HAyKd sIBIIsIeTCSl MHQpOpMaTu3anus. BHenpenne nH(GOPMAIMOHHBIX CHUCTEM B MPOIECCHI pabOTHI
MEAUIMHCKUX OpraHU3aluil yIpOCTWI 3alKCh MallMEHTOB HAa MpPHEM, JOCTYN Bpayeil U Jpyroro
MEIULUHCKOTO MepCOHAla K MEAMIMHCKOM JOKYMEHTAallMM, MO3BOJMJ HAKONMUTh JIAHHBIE JUIs
UCCIIEIOBAaHUsI  370pPOBbS  HAceJeHHs,  OCOOEHHOCTEH  (YHKUMOHHUPOBAHUS  CHCTEMbI
3npaBooxpaHeHus. O0a 3TW BO3JEHCTBUSL CIIOCOOCTBYIOT pa3BUTHUIO OMOJIOIMM, MEIULUHBI U
3/IpaBOOXPaHEHHUS.

«'psmer BpeMs — IycTh OTHAJIEHHOE, KOTJa MaTeMaTH4YeCKHH aHaln3, ONHpasCh Ha
€CTeCTBEHHOHAYYHbIH, OXBaTUT BEJIMYECTBEHHbBIMH  (OpPMYJIaMU  YpaBHEHHH Bce ITH

YpaBHOBEIIMBAHMS, BKIIOYAst B HUX, HAKOHEII, U caMoro cebs» [22].
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