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Introduction

English is the international language of communication. In the modern world, its
popularity is growing rapidly. Therefore, the knowledge of this language has
become not only fashionable, but also in demand. In this regard, many people have
a question, how to learn to speak English fluently in a short period of time?

To answer this question, let's turn to mathematics. It has always been the basis of
scientific, technical and economic development of peoples, the key to
understanding the world around us. This is a special science, in mathematics there
are a few words, but many symbols and formulas that you must memorize.

In English, there are also certain formulas and constructions that you need to
remember. Therefore, there are several questions: is it possible to apply the method
of studying mathematics (memorizing formulas) to learning in order to learn
English? Will it help you learn this language in a short time? And is it effective?
These are the issues we discussed in our project.

Purpose of our work: Prove that you can learn English quickly by knowing the
necessary formulas and being able to apply them

Work objectives:
1. Prove that English and mathematics are interrelated

2. Show on a normal examples of how to simplify the study of the English
language with the help of mathematics

Method of research: working with Internet sources and electronic resources,
experience

Practical significance of the work: the research materials can be used in teaching
activities in various educational institutions to facilitate learning

Nowdays, in the modern world, the level of education is growing, and the level of
involving of young students and also of professors of various science fields of
science in new discoveries, new theories and ways to prove their hypotheses is
growing too. The Sciences are usually divided into natural Sciences (mathematics,
physics, chemistry, etc.) and Humanities (languages, literature, history, etc.). At
first iy seemed that these Sciences are opposites to each other, but, in fact, they
have common ground, and a number of Parallels can be drawn between them. We
will confirm our hypotheses on the basis of the interconnectedness of mathematics
and English and draw this very series of Parallels, where we can clearly show the
merging of the two Sciences.

Both English and math are languages. In fact, mathematics has the main features of
language: its words and grammar are numbers and rules of action. For example, in
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the expression 10+(15-2)=23, 10,15,23 — this is a kind of nouns or subjects, the
signs"+", " - " and " = "are verbs or predicates,” (... ) " are minor members of the
sentence, and the expression itself resembles a sentence. You've probably heard
that mathematics is called the language of science, because it is used by physicists,

chemists, and biologists to describe reality and communicate with each other.

English, as well as mathematics, has its own formulas that use the mathematical
language, namely plus and equality sign (+and=). Each of us, studying a particular
tense or a certain grammatical construction, could see similar formulas:

1. Present perfect = have + V3;

2. First conditional = If + present simple, present simple;

3. Passive voice (past simple) = subject (s) + was (were) + V3,
etc.

As English has a fixed word order that can't be displaced, it is considered the
closest to math than any other language.

The next similarity is that both English and mathematics are understood all over
the world. If you speak English, even with mistakes and accents, you will be
understood in almost every part of the world. And for mathematicians, the accent is
not a hindrance: a Chinese student may have difficulty understanding the speech of
their Spanish mate, but when they start to solve the same exercise at an
international Olympiad, language barriers will disappear.

Both English and math are much more interesting than they seemed at school.

You may remember with a fear "London is the capital of Great Britain" and the
task "raise to a degree". But watching Netflix series in the original or with subtitles
is a completely different matter. It's the same story with math. Tasks about pies in
grandma'’s basket from the school program are fairly dull. But the tasks "what is the
heart" in social networks is an interesting challenge.(Application 1)

Speaking about the fusion of English and mathematics, we can not fail to mention
such an outstanding person as George Zipf. Zipf is an American scientist who lived
in the first half of the 20th century. He became famous for being the first to apply
statistical methods in linguistics, it means that he used mathematics. he came to
believe that language should be studied as a natural phenomenon, because it is not
the result of an agreement between people, but the result of some natural process of
communication. It turned out that this process can be investigated by mathematical
methods. After completing his studies at Harvard University, he defended his
doctoral dissertation and continued to work as a teacher of German. During his
teaching career, he applied the methods of mathematical statistics to the language

and soon discovered a law that became known as "Zipf's Law". The law states that
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if all the words of a language (or just a long enough text) are ordered in descending
order of their frequency of use, the frequency of the n-th word in such a list will be
approximately inversely proportional to its ordinal number n (the so-called rank of
this word). For example, the second most used word is about twice as common as
the first, the third is three times less common than the first, and so on. Based on
this law, it follows that the vocabulary should be expanded according to this
principle: First, you should learn the most frequently used words in the language,
then-words that are used less often, and finally, words that are used very rarely, to
decorate and individualize your speech.

If you learn foreign words from a dictionary, then this dictionary should not be
alphabetical, but frequency. In the frequency dictionary, words are arranged not
alphabetically, but according to the frequency of occurrence in texts in the
language being studied. The position of a word in this dictionary is otherwise
called the rank of that word. The higher the rank of a word, the rarer it is in the
language, and the further away it is from the beginning in the frequency dictionary.

It turned out that the product of the frequency of occurrence of a word and its rank
in the frequency dictionary for each language is a constant value. Analytically,
Zipf's law could be expressed by the formula fr = ¢, where f is the frequency of
occurrence of a word in the text; r is the rank (ordinal number) of the word in the
frequency dictionary; C is a constant value, the value of which differs for different
languages.

The curve describing Zipf's law is a hyperbola. The descending part of this curve
contains the most frequently used words, and the tail contains words that are rarely
used. But it is in this part that many miracles occur, thanks to which new words
appear in the language.(Application 3)

Conclusion

We have seen that sciences that are incompatible at first glance can be
integrated into one another and have similar ways and methods of
studying them.

Resources and literature used

e A.B. Sosinsky «Mathematical English»
e L.K. Bizyuk «English for Future Mathematicians»
e V. Boss «Intuition and mathematics»



Berymiienue

AHTTIUHACKUHN SBIISIETCS MEXKTYHAPOIHBIM SI3BIKOM JIJ1s1 001IeHus. B coBpemMeHHOM
MHUpE ero MOMyJISIPHOCTh CTPEMUTENIBHO pacTeT. [103ToMy 3HaHME 3TOTO sI3bIKa
CTaJI0 HE TOJbKO MOJIHBIM, HO M BOCTPEOOBaHHBIM. B CBSI3M C 3TUM y MHOTHUX
BO3HHMKAET BOTIPOC, KaK HAYYUTHCS CBOOOTHO TOBOPHUTH MO-aHTJIMICKH 32
KOPOTKHUM MPOMEKYTOK BpeMEeHH ?

YToOBI OTBETUTH HA ATOT BOIIPOC, IaBaiiTe oOpatuMcs k matematuke. OHa Bceraa
OblJ1a OCHOBOHM HAYYHO-TEXHUYECKOTO U SKOHOMHUYECKOTO Pa3BUTHS HAPOJIOB,
KJIFOYOM K TOHMUMAHUIO OKPYXKAIOIIEro Hac Mupa. ITo ocodasi HayKa, B
MaTeMaTHKE €CTh HECKOJIBKO CJIOB, a TAK)KE MHOTO CHMBOJIOB M (DOPMYJI, KOTOPBIC
HEO0OXOJIMMO 3aIIOMHUTb.

B aHrnmiickom si3blke TakKe €CTh OnpeiesieHHbIe (OPMYIIbl U KOHCTPYKIIUH,
KOTOPBIE TOXKE HY>KHO y4uTh. [109TOMY BO3ZHHKAET HECKOJIBKO BOTIPOCOB: MOKHO
JIY IPUMEHUTH METOJ] U3YUCHHSI MaTEeMaTUKH (3arioMUHaHue Gopmyi1) K 00yUeHUIo
C 1IEJIbIO U3YYEHHS aHTTTUHCKOTO A3biKa? [IoMOKeT 11 3TO BaM BBIYUUTb 3TOT A3BIK
3a kopoTkoe Bpems? U apdekTuBHO 11 3T0? ITO TE BONPOCHI, KOTOPHIE MBI
o0Cy>X/1aJli B HAIIEM TIPOEKTE.

[enp Hame paboOThI: JOKA3aTh, YTO BBl MOXKETE OBICTPO BBIYUUTh aHTJIMUCKUI
A3bIK, 3Hast HEOOXO0IUMBbIE (POPMYJIBI U YMesl UX IPUMEHSTh.

esin padoThI:
1. loka3aTh, 4YTO aHTVIMHCKUN U MaTeMaTHKa B3aUMOCBSI3aHbI

2. [Tokaxxute Ha OOBIYHBIX MPUMEPAX, KaK yIPOCTUTh U3YUCHUE aHTITUHCKOTO
A3bIKa C TOMOIIBI0 MATEMATUKH

MeTtoa ucciieqoBaHusi: paboTa C UHTEPHET-UCTOYHUKAMH U DJIEKTPOHHBIMH
pecypcamMu, OTIBIT

IIpakTUyeckas 3HAYUMOCTb PadOThHI. MaTEPUAITBI UCCIICTOBAHUS MOTYT OBIThH
WCITOJIb30BAHBI B MPETIOAABATEIHCKOM JIESITEILHOCTH B PA3JIUYHBIX YICOHBIX
3aBeJICHUSIX JJIs1 00JIerdYeHUs 00yUYCHUS



B Hacrosiiee Bpemsi, B COBpeMEHHOM MHpE, YPOBEHb 00pa30BaHUs pacTeT, U
YPOBEHH BOBJICUCHHUS MOJIOJIBIX CTYJACHTOB, a TaK)Ke TPO(PECCOPOB pa3IMIHBIX
oOJacTeil HayKu B HOBBIC OTKPBITHSI, HOBBIE TEOPUH U CIIOCOOBI JOKA3aTEeIbCTBA
CBOMX THUTIOTE3 TOXKE pacTeT. Hayku 0OBIYHO JIEIATCS HAa €CTECTBEHHBIC
(MaTemaTuka, pU3MKa, XUMUS U T.].) U TyMaHUTapHbIE (SI3bIKU, JTUTEPATYPA,
uctopud u T.1.). CHauanga HaM Ka3aJioCh, YTO 3TH HAYKH MPOTUBOMOJIOXKHBI JPYT
JPYTy, HO, HA CAaMOM JIeJie, Y HUX €CTh 00II1Ee TOUKH COIPUKOCHOBEHUS, U MEXKITY
HUMHU MO>KHO MTPOBECTH pAJl apaiiesieil. Mbl OTBEpUM HAIIM TUIIOTE3bI Ha
OCHOBE B3aMMOCBSI3M MaTEMATUKHU U aHTJIMICKOTO SI3bIKa ¥ TPOBEEM ATy CaMyIo
CEpUIO MapaJljIesiel, I/1e Mbl CMOXKEM HArJIsAHO MMOKA3aTh CIMUSHUE IBYX HayK.

W anrnuiickuii, 1 MaTeMaTHKa — 3TO sA3bIKM. Ha camoMm ziee maremaTuka
00J1aJjaeT OCHOBHBIMU Y€pPTaMU S3bIKA: €€ CJIOBA U TpaMMAaTHKa — 3TO YKCIIA U
npaBuia aevicteuii. Hampumep, B Beipakenuu 10+(15-2)=23, 10,15,23 — 310
Pa3HOBUIHOCTH CYLIECTBUTEIIBHBIX WM TPEAMETOB, 3Haku "+", " -"u " ="
SIBJISFOTCS TJIAroJIaMU WJIU CKazyeMbIMU, "( ... ) " ABJISIOTCS BTOPOCTEIIEHHBIMU
YJIeHaMU MPEJIOKEHHMS, @ CAMO BbIPAXKECHUE HAIIOMUHAET NpeiokKeHue. Bol,
HaBEPHOE, CIBIIIAINA, YTO MATEMATUKY HA3bIBAIOT A3bIKOM HAayKH, IOTOMY YTO OHA
UCIIOJB3YyeTCs (U3UKAMU, XUMUKaMU U OMOJIOTaMU JIJIsl OITUCAHUSI PEAIbHOCTH U

OOIIIEHHS IPYT C IPYTOM.

B anrnmiickom si3bike, Kak 1 B MaTeMaTUKE, €CTh CBOU COOCTBEHHBIE (POPMYJIHI,
UCIIOJIB3YIONIME MaTeMaTHYECKUM S3bIK, @ UMEHHO TUTIOC U 3HAK paBeHCTBA (+ U =).
Kax b1l u3 Hac, u3yyvasi ONPEICICHHOE BPEMS UJIN OIPEICIICHHYIO
rpaMMaTHYECKYH0 KOHCTPYKIIMIO, MOT BUJETh TI0I00HBIE (DOPMYJIBI:

1. Hacrosimiee copepiieHHoe = uMeTh + V3;
2. IlepBoe ycnoBHOe = Ecin + HacTosiliee mpocToe, HACTOAIIEE MMPOCTOE;

3. CTpagaTenbHBIN 3aj10T (IIPOIIIEAIIee MPOCTOe) = Mo aIexKaiee (Imoiexariue) +
obu10 (0BLTH) + V3 U T.11.

[TockonbKy aHTTTUHCKHM SI3BIK UMEET (PUKCUPOBAHHBIN TTOPSIOK CIOB, KOTOPHIN
HEJIb3s M3MCHUTh, OH CUMTACTCS HanboJjiee OJU3KUM K MaTeMaTHKE, YeM JIF00O0i
JIPYTOM SI3bIK.

Crnenyroliiiee CXOACTBO 3aKII0YAETCS B TOM, UTO U aHTJIMHUCKUHI, 1 MaTEMaTHKa
MIOHSATHBI BO BCeM MUpPE. ECiM BbI TOBOPUTE MO-aHTJIMMCKH, JIaXKe ¢ OIITMOKAMH H
aKIIEHTOM, BaC MOMMYT MOYTH B JIFOOOH YacTH CBeTa. A Il MATEMATUKOB aKI[EHT



HE MOMEXa: KUTanuCKUU CTYACHT MOXKCT UCIIBITbIBATh TPYAHOCTH C IOHUMAHUEM
pe4n CBOCTO UCITAHCKOI'O TOBApHIId, HO KOIr'lda OH HAYHCT PCIIATh TO KC
YIIPAKHCHUC HA MG)KI[YH&pOI[HOﬁ OJIMMIINAAC, A3BIKOBBIC 6apLepLI HCYC3HYT.

n aHFHHﬁCKHﬁ, N MaTCMaTHUKa ropa3go HHTCPCCHCEC, YCM Ka3aJIUCh B IIKOJIC.

Bo3moxHO, BBl co cTpaxoM BcioMuHaeTe "JIoH0H - cronuua BenukoOoputanuun" u
3a7ady "TIOBBICUTS JI0 onpezenieHHoi creneHu". Ho cmotpeTs cepuanst Netflix B
OpUTHHAJIE UJIU C CyOTUTpaMu — 3TO COBCEM Apyroe aeno. Ta ke UCTOpHs U ¢
MaTeMaTHKON. 3aJaHus O MUPOrax B 6a0yIIKMHON KOP3UHKE U3 MKOJIBHOU
MporpaMMbl IOBOJIBHO cKyuHbIe. Ho 3amanus "uto Takoe cepaie” B COlManbHbIX
CEeTSAX — ATO uHTepecHas 3anaya. (IIpunoxenue 1)

["'oBOpS O CAUSIHUM AHTIUHUCKOTO SI3bIKA U MAaTEeMaTUKH, HEJIb3s HE YIIOMSHYTh
TaKOTO BBIJAIOIIerocs yeiaoBeka, kak Jpxopmk Hund. 3und - amepukanckuii
YYEHBIN, )KUBIIHUNA B TIepBOM nosioBuHE 20 Beka. OH MPOCIaBUIICS TEM, UTO MEPBHIM
MIPUMEHUJT CTATUCTUYECKUE METO/IbI B IMHTBUCTUKE, TO €CTh UCIIOJIb30BAJI
MateMaTuky. OH MpuIen K yOeKACHUI0, 4TO SA3bIK CIeAyeT U3ydaTh Kak
€CTECTBEHHOE SIBJICHUE, IOTOMY YTO OH SIBJIICTCS HE PE3YJIbTATOM COTJIAIICHUS
MEKTy JIFOJIbMHU, @ PE3YJbTaTOM HEKOEro €CTECTBEHHOIO Mpoliecca OOIIEHHUS.
Oka3anock, 4YTO ATOT MPOIIECC MOKHO UCCIIEIOBATH MATEMATUUYECKUMH METOIAMHU.
[Tocne okonvyanus y4ueObl B ['apBap/ICKOM YHUBEPCUTETE OH 3AIUTHII JJOKTOPCKYIO
JMCCEPTAIIMIO U TTPOJIOIKUI paboTaTh MperogaBaTeieM HEMEIKOTO s3bIka. Bo
BpEMsI CBOEH MPEIo/IaBaTeIbCKOW Kapbepbl OH MPUMEHUIT METO/IbI
MaTEMaTHYECKON CTATUCTUKH K SI3bIKY M BCKOPE OTKPBLI 3aKOH, KOTOPBINA CTal
u3BecTeH kak "3akoH [{unda". 3akoH riacur, 4To, €Ciu BCe CI0Ba s3bIKa (MU
MPOCTO IOCTATOYHO JITMHHBIN TEKCT) YIOPSI0UYCHBI B TIOPSJIKE YOBIBAaHUS UX
YaCTOThI YIIOTPEOJICHUS, YaCTOTa N-Tro CJIOBA B TAKOM CIUCKE OYJET MPUMEPHO
00paTHO MPOMOPIUOHAIIbHA €T0 TIOPSIAKOBOMY HOMEPY N (Tak Ha3bIBAEMBIil paHT
aTOTO cioBa). Hampumep, BTopoe Hanboiiee yrnoTpedsieMoe CIIOBO BCTpeUaeTcs
MIPYMEPHO B JIBa pa3a yallle IepBOro, TPEThE BCTPEUACTCS B TPU pas3a pexke
MEepPBOro U Tak gainee. FMcxons u3 3Toro 3aKoHa, CleayeT, YTO CIIOBAPHBIN 3amac
CJIeAyeT pacuIupsTh [0 TAKOMY MPUHIIMITY: CHa4YaJIa BbI IOJDKHBI BBIYYUTh
HanOoJIee YacTo yIoTpeOIsieMbIe CJIOBA B SI3BIKE, 3aTEM - CJIOBA, KOTOPHIE
HCIIOJIB3YIOTCS PeXe, M, HAKOHEII, CJI0BA, KOTOPhIE UCIOJIb3YIOTCSI OUEHb PEJIKO,
YTOOBI YKPACUTh U WHIUBUIyJIU3UPOBATH BAIly PEUb.

Eciu BBl yunTe HHOCTpAaHHBIE CIIOBA 10 CIIOBAPIO, TO 3TOT CIOBAPH JOJKEH OBITh
He aj(aBUTHBIM, @ YaCTOTHBIM. B 4aCTOTHOM clioBape CJioBa pacrojioKeHbl HE B
an(aBUTHOM TIOPSJIKE, & B COOTBETCTBUU C YaCTOTOM BCTPEUAEMOCTH B TEKCTaX HA

HN3y49aCMOM SA3bIKC. HOSI/IHI/IH CJI0Ba B 3TOM CJI0BAapC MHAYC HA3bIBACTCA PAHI'OM
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ATOrO cloBa. YeM BEHIIIE padr CJIoBa, TEM PEKE OHO BCTPCUACTCS B A3BIKE U TEM
AAJIbIC OHO HAXOJIUTCS OT Ha4dajla B YaCTOTHOM CJIOBApcC.

Oxkazanock, 4YTO MPOU3BEJEHUE YACTOThHI BCTPEUAEMOCTH CJIOBA U €r0 paHra B
YaCTOTHOM CJIOBAPE JJISI KAXKJIOTO SI3bIKA ABJISETCS MMOCTOSHHON BEJIMYUHOM.
Ananutryecky 3akoH [{unda MoxxHO ObII0 OBI BEIpa3uTh hopmyson fr = ¢, rae f -
4acTOTa BCTPEYAEMOCTH CJIOBA B TEKCTE; I - paHT (TIOPSAIKOBBIN HOMEpP) CJIOBA B
4acTOTHOM ciioBape; C - mOCTOSIHHAS BEIMYKHA, 3HAUEHUE KOTOPOU OTIIMYAETCS
JUTSI pa3HBIX SI3BIKOB.

Kpusasi, onuceiBaromas 3akoH [unda, npencrabiser codboi runepoory.
Hucxopsimas 9acth 3Toi KpUBOI COACPKUT HaAOO0JIee 4aCcTO MCIIOJIb3yeMbIe
CJIOBA, & XBOCT COACPIKUT PEJIKO HUCIIOIb3yeMble ciioBa. Ho NMEHHO B ATOM yacTu
MPOUCXOIUT MHOTO 4yJiec, 0J1aroiapsi KOTOPHIM B SI3bIKE MOSBIISIIOTCS HOBBIC
ciosa. (ITpunoxenue 3)

BeiBOI

MBI y3Hanu, 4To HayKH, KOTOpPBIE HA TIEPBbI B3IJISLT HECOBMECTUMBI, MOTYT OBITh
WHTETPUPOBAHBI IPYT B APyra U UMETh CX0KHE CIIOCOOBI U METOJIbI MX U3YUYEHUSI.



Hpuiaoxenue

X+x+x=60
x+y+y=30
y-2z=3

zZ+x+y=?

@+ @ +@ =60

R+YP+¥Y=30
¥-1%=3
W+R+@="?
1)
Proportion in Grammar
grew grown
flew ?
grew flew
grown X
e flewy x grown R
grew

2)



3)

Zipf's first law

of a word in the text
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