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PYTHON PROGRAMMING FEATURES AND NEW POSSIBILITIES

Purpose. The purpose of the article is to demonstrate the profitability of new versions of the Python programming
language, and also to demonstrate the volumes of this language together with new software. The content of the article is an
overview that allows you to understand the features and new features of the Python language. Results. It was found that to
create programs for different purposes, use a powerful tool Python. Originality. Programs written in Python work in
exactly the same way, regardless of which operating system they are running on, and also Python adds features that make it
widely used. Practical value. The cost-effectiveness of new versions of Python and the volumes of this language together
with the new provision provides a detailed analysis of the areas where Python is used. The conclusion is that Python has
some noteworthy features that make it widely used. Conclusions. The arguments we have presented prove that the program
written in Python will function exactly the same regardless of which operating system it is running in. Differences arise

only in rare cases, and they are easy to anticipate due to the availability of detailed documentation.
Keywords: Python, professional language, features, possibilities of Python.

Introduction

YouTube, DropBox, Google, Quora, Instagram,
BitTorrent, Spotify, Reddit, Yahoo Maps, Hipmunk.
The thing that unites them is Python. [1] “General
purposeness” of the language resulted into extraordinary
large field of its application.

A relevance of this article is that for the time
being Python is the fifth most used as a professional
language in Ukraine and the eighth in the list of
languages a person wants to learn next according to Dou
[2].

A new element is that there is no comprehensive
and complex article that would cover all below-
mentioned questions from different views and both for
prepared and non-prepared readers.

The purpose of article is to demonstrate
profitability of new versions of Python and show the
scope of this language along with new soft.

The tasks are:

1. To consider new versions of Python and their

features.

2. To describe a scope of Python and new soft for

its usage.

Main part

Let us start with first item and examine advantages
and specificities of 3.5 version of Python that was
released in 2008. Despite the mentioned, most people
still prefer to use v.2.7 [3].

Below is the list of minor and not so minor
features supposed to change their preferences [3]:

1. Advanced unpacking

You can already do this:

>>>a, b =range(2)

>>> g

0

>>>b

1

Now you can do this:
>>>a, b, *rest =range (10)
>>> g
0
>>>b
1
>>> rest
[2,3,4,5,6,7,8,9]
2. Keyword only arguments
def f(a, b, *args, option=True):

= option comes after *args.
= The only way to access it is to explicitly
call f(a, b, option=True)
= You can write just a * if you do not want to
collect *args.

def f(a, b, *, option=True):

3. Chained exceptions
Python 3 shows you the whole chain of exceptions.
4. Everything is an iterator

In Python 3, range, zip, map, dict.values, etc. all
return memory-efficient iterables. If you want a list, just
wrap the result with list.

This way it is harder to write code that accidentally
uses too much memory, because the input was bigger
than you expected.

5. No more
everything

In Python 2, you can do:

>>> max(['one', 2])
number

'one'

It is because in Python 2, you can < compare
anything to anything. In Python 3, you cannot do this:

>>>"one' > 2

Traceback (most recent call last):

File "<stdin>", line 1, in <module>

TypeError: unorderable types: str() > int()

comparison of everything to

# One “is” the loneliest
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6. Yield from
Instead of accumulating a list, just yield or yield
from.
1) Bad
def dup(n):
A=l
for i in range(n):
A.extend([i, i])
return A
2) Good
def dup(n):
for i in range(n):
yield i
yield i
3) Better
def dup(n):
for i in range(n):
yield from [i, i]

7. Asyncio

Uses new coroutine features and saved state of
generators to do asynchronous IO.

8. Faulthandler

Shows traceback even if Python has crashed in a
bad way.

9. Unicode variable names
>>> résumé = "knows Python"
>>> 1 = math.pi

10. Pathlib
In Python 2, path handling is verbose.
import os
directory = "/etc"
filepath = os.path.join(directory, "test file.txt")
if os.path.exists(filepath):
stuff
In Python 3, it is much simpler.
from pathlib import Path
directory = Path("/etc")
filepath = directory / "test_file.txt"
if filepath.exists():
stuff

In the second part of this article, we will take a
closer look at both evident and little-known or specific
fields of Python application.

Testing automation. As a programmer, you need to
write tests all the time and Python code fits all
requirements for test code: it is plain, simple and needs
not so much time to be written. In addition, it has a lot
of tooling which comes in handy as well.

Web sites. One can use Python to create dynamic
web sites, a program that uses CGI (still it is not
recommended), a test for such a program, let alone
usage of Django, Flask, Tornado and other frameworks.

Mixing of Python and HTML is possible and
provides with libraries, templates and template engines
(Mako, Genshi, Jinja) that help a developer to maintain
code (fig. 1) [5].

#x» template =
»=> print template § "Zeader”

=»» Irom string import Template
»=> template =

Nehtml»<hody><hl>Hello
<html»<hodyr<hl»Hello Eeader!'</hlx</body»</htmly
Template ("<html><hody>»<hl>Hello z /nzams </ /hl></body></html>")

»»» print template.subztitute(dict (name="Cinzdale'))
<htmlr<body><hl>Hello Dinsdale!</hl»</body»</html>

5!/ h1y / body»< /htnl:"

=T

Fig. 1. Mixed Python and HTML code template

As a Data analyst, you would use Python for
getting data from databases, from the web, text files
etc., for analysis itself and especially visualization for
Python is accompanies by a vast number of great
visualization libraries and tools. Here are some
examples (fig. 2, 3).

The most common tools for scientific and numeric
computing are SciPy (collection of packages for
mathematics, science, and engineering), Pandas (data
analyzing and modeling library), iPython (interactive
shell supporting visualizations and parallel computing)
[71.

Another chance to apply this language is teaching
or learning programming at any level up to advanced.
There is a lot books and online courses, both free and
paid services.

Now about future scope of Python. For a Linux
admin, Python is crucial, nowadays almost 1/5 of Linux

job require Python code to be hired [6]. Python
programming skills come in handy for Database
developers and boost their productivity.

In view of the above and given fact of Python is
used in such an amount of fields, the fact that this
language in addition has its own GUIs sounds
unbelievably.

However, here they are:

Widgets
Kivy, for writing multitouch applications.
Qt via pyqt or pyside [7]

Specialists say that Python has a bright future
because it has been voted as most favorite language
beating C, C++ and Java; it is robust, comprehensive
and versatile.
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In [6]: import gmaps
import gmaps.datasets
gmaps.configure(api_key="....")
In [2]: data = gmaps.datasets.load dataset('taxi rides')
m = gmaps.Map()
m.add_layer (gmaps.Heatmap(data=data))
In [10]: |m
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Fig. 3. Heatmap in Python
. written in Python will function exactly the same
Conclusions . ; . 0
regardless of which operating system it is running in.
The conclusion is that Python has some Differences arise only in rare cases, and they are easy to
noteworthy features that make it widely used. The anticipate due to the availability of detailed
arguments we have presented prove that the program  documentation.

97



Cucmemu ynpaeninns, nagizayii ma 36'a3xy, 2018, eunyck 4(50) ISSN 2073-7394

REFERENCES
1. WHAT ARE THE 10 MOST FAMOUS SOFTWARE PROGRAMS WRITTEN IN PYTHON? Available at:
http://www.hartmannsoft ware.com/Blog/Articles from Software Fans/Most-Famous-Software-Programs-Written-in-

Python (accessed 13 May 2018).

2. Peiitunr a3sikoB nporpammuposanus 2018: Go u TypeScript Bonuu B Beicutyto jury, Kotlin crout BocipuHUMaTh cepbe3HO
Available at: https://dou.ua/lenta/articles/language-rating-jan-2018/ (accessed 13 May 2018).

3. 10 awesome features of Python that you can't use because you refuse to upgrade to Python 3 Available at:
https://www.asmeurer.com/python3-presentation/slides.html#1 (accessed 13 May 2018).

4. Testing with Python: Just Makes Sense Available at: https://blog.smartbear.com/ testing/testing-with-python-and-why-it-
makes-sense/ (accessed 13 May 2018).

5. HOWTO Use Python in the web Available at: https://docs.python.org/2/howto/webservers.html (accessed 13 May 2018).

6. Future Scope of Python Programming Language Available at: https:/legacy.gitbook .com/book/sarahjohan/what-is-the-
scope-of-python-programming-language/details (accessed 13 May 2018).

7. Applications for Python Available at: https://www.python.org/about/apps/ (accessed 13 May 2018).

CIIMCOK JIITEPATYPU

1. YTO TAKOE 10 CAMBIX WM3BECTHBIX IIPOTPAMMHBIX IIPOTPAMM, HAIIMCAHHBIX B IIMTOHE?
[Onexrponnsiii pecypc] - Pexxum mocryma: http://www.hartmannsoftware.com/Blog/Articles from Software Fans/Most-
Famous-Software-Programs-Written-in-Python.

2. Peiitunr a3sikoB nporpammuposanus 2018: Go u TypeScript Bomun B Bbicuiyto Jiury, KoTiauH cieayer BOCHpHMHMMATh
Bcephes. [DnekTpoHHEIN pecypce] - Pexxum noctyna: https://dou.ua/lenta/articles/language-rating-jan-2018/

3. 10 ynuButensHbIx ocodeHHocreil Python. Python 3 [DnexrponHslii pecypc] - Pexxum nocrymna:
https://www.asmeurer.com/python3-presentation/slides.html#1.

4. TecrupoBanue ¢ noMorpio Python: mpocro umeer cMmbici. [DneKTpoHHBIN pecypc] - Pexxum nocryna:
https://blog.smartbear.com/ testing / testing-with-python-and-why-it-make-sense /

5. Kak ucnonszoBanue Python B nTepHere [DnekTpoHHbIi pecypc] - Pexxum nocrymna:
https://docs.python.org/2/howto/webservers.html

6. Bymymmii macmral s3pika nporpammupoBanust Python [DnekrponHslil pecype] - Pexum mocryma: https: //legacy.gitbook
.com / book / sarahjohan / what-is-the-scope-of-python-programming-language / details (mocrymHo 13 mas 2018 rona).

7. Tlpunoxenus mist Python [Dnexrponnstii pecypc] - Pexxum nocryna: https://www.python.org /about/apps/

Penenzent: 1-p TexH. Hayk, npod. I. B. Illocrak,

Harionanbauii aepokocmiunmii yHiBepeurer iMeni M. €. JKykoscbkoro «XAl», Kuis
Received (Hapnitinua) 7.06.2018

Accepted for publication (ITpuitasiTa 1o apyky) 22.08.2018

Oco0siMBOCTH IPOrPaMyBaHHS TA HOBi MOKJIMBOCTI MOBH nporpamyBanHst Python
C. II. Anpomns, O. O. boponina, A. C. Kikots, 1. b. XKadpan

Mera. Metoro cTarTi € HeOOXiJHICTh NPOIEMOHCTPYBATH peHTa0eIbHICTh HOBUX Bepciii MoBH nporpamysaHHs Python, a
TAKOX [IPOAEMOHCTPYBATH OOCSTH 1li€l MOBH pa3oM 3 HOBUM IIPOrPaMHUM 3a0€3IeUeHHAM. 3MICT CTATTi IIPE/ICTaBIIAE OIJIAA0BUM
Xapakrep, [0 JO3BOJISIE 3pO3yMITH OCOOJIMBOCTI Ta HOBI MOXJIMBOCTI MOBH Python. Pe3yabraTn. Byno BcraHOBIEHO, 1O IS
CTBOPEHHs IporpaM JUIsl Pi3HUX LJIeH 3aCTOCOBYIOTh HOTY)XKHOI IHCTpyMeHT mnporpamyBaHHs Python. HaykoBa HoBu3HA.
[Iporpamu, HammcaHi Ha MOBI HporpamyBaHHs Python mparforoTs Tak caMo Ta He3aJieXaTh BiJl TOro, Ha sIKid OmepariiHii
CHCTeMi Hpalltoe, a Takox B Python onani 0co6auBOCTi, sIKi poOJIAT HOro MHUPOKO 3acTOCOBYBaHUM. [IpaKkTHYHA 3HAYMMICTD.
PenrabenpHicTs HOBUX Bepciil Python Ta obcsru 1iei MoBH pa3oM 3 HOBHM 3a0e3NICUCHHAM Jla€ IeTallbHUN aHaii3 obnacreil, ne
3acrocoByeTbcst Python. BucHoBku. BucHoBok noinsrae B Tomy, mo y Python e npesiki dyHxuii, siki po6isth HOro mmpoko
BUKOPHUCTOBYBaHMMH. HaBelleHi apryMeHTH HOBOAATH, IO Iporpama, HamucaHa Ha Python, Oyne npaioBaTH 0mHAaKOBO,
HE3aJI©KHO BiJ TOro, B SIKil omepamiiHiii cuctemi BOHA Iparffoe. Pi3HUI BUHHKae JIMIIE B PiJKICHUX BHUIAJAKAaX, 1 iX JIETKO
nependaynuTy 4epe3 JOCTYHHICTh JOKIAaHOI JOKyMEHTallii.

Kawuosi ciaoBa: Python, npodeciiina moBa, ocodauBocti, MoxximBocti Python.

Oco0eHHOCTH MPOrPaMMHPOBAHHUS ¥ HOBbIE BO3MOKHOCTH SI3bIKA MpOorpaMMupoBanust python
C. Il. Anéumn, E. A. Bopomuna, A. C. Kuxots, U. b. XKabpan

Heaw. Llensto crarbu sBiseTCS HEOOXOMMMOCTb IIPOAEMOHCTPUPOBATH PEHTAOENBHOCTh HOBBIX BEPCHH  A3bIKA
nporpaMMmupoBaHus Python, a Takke NpOIEMOHCTPUPOBATH OOBEMBI ITOrO S3bIKA BMECTE€ C HOBBIM IIPOrPaMMHBIM
obecrieuenneM. ConepikaHue CTaTbU NPEICTaBIAeT coO0H 0030pHBIH XapakTep, KOTOpas I03BONSAET IOHATh OCOOCHHOCTH U
HOBbIC BO3MOXHOCTH sA3blka Python. Pe3ysbTaTel. Bbuio ycraHOBiIEHO, 4TO [UI CO3[AaHMS HPOrpaMM JUIS PasHbIX Leiel
MPUMEHSIOT MOIHOH uHCTpyMeHT Python. Hayunast HoBu3Ha. I[Iporpammel, HanucaHHble Ha Python paGoraroT TOUHO Tak ke,
HE3aBHCHMOCTH OT TOrO, Ha KaKOW ONEpaIMOHHOI cucreme paboraer, a Takke B Python nobaBieHsl 0COOEHHOCTH, KOTOpbIE
JIETIAl0T ero IMMPOKo npuMeHseMbiM. IIpakTuyeckass 3HaYMMOCTb. PenTabenbHOCTh HOBBIX Bepcuid Python u o0bemsl 3Toro
A3blKa BMECTE C HOBBIM O0ECIICUCHHEM [aeT ACTAIbHBIA aHaiM3 obnacredd, rae mpumensercs Python. BeiBoasl. BwiBon
3aKIrouaeTcss B ToM, uro y Python ectb Hekoropsle (YHKINH, KOTOpPBIE AENAIOT €ro MIMPOKO Ucnoib3yeMbIM. [IpencraBieHHbIe
apryMeHTHI J0Ka3bIBAIOT, YTO MPOrpamMMa, HanucanHas Ha Python, Oyzner paGoraTh OfMHAKOBO, HE3aBUCHMO OT TOrO, B KaKOM
OIEPAIMOHHON cucTeMe OHa paboraeT. Pa3znuuus BO3HHKAIOT TONBKO B PEAKUX ClydasX, M HX JIErKO IPeABUIETh H3-3a
JIOCTYITHOCTH HOJPOOHON TOKyMEHTAIUH.

KawueBbie caoBa: Python, npodeccnoHanbHbIH S3bIK, 0COOEHHOCTH, BO3MOKHOCTH Python.
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METO/J PO3IIOALTY PECYPCIB MI’K KOMIIO3UTHUMMU 3ACTOCYHKAMMU

IIpeamer po3risiy — METOM ONTUMAIBHOIO PO3NOJUTY pecypciB. MeTolo cTaTTi € po3pobka MeTOLy PO3IOALLY pecyp-
CiB MiXK KOMIO3UTHUMH 32 CTOCYHKaMHM, OPI€EHTOBaHOMY Ha JMHAMiuHMiI BUOIp aJlrOpUTMY ONTHMIi3awii. METOAH, 10 BU-
KOPUCTOBYIOTBCS, — JKa/li0HI Ta MypallllHi aJropuT™MH, Kiacrepisaiinuii ninxin. Pesyasraru podorun. Posrisuyro y3a-
rajJbHEHHS ICHYFOUMX €BPUCTUK AMHAMIYHOIO IUIaHyBaHHS, SIKi BIHOCATHCS 10 Kacy KaJiOHUX alropUTMIB Ta 3HAXOIATH
Ha KO)KHOMY KpOIIi JIOKQJIbHO ONTHMAJIbHE pimeHHs. [IpoBeneHo yKpynHeHy Kiacu(ikaliio METOIB PO3NOILTY MaKeTy
KOMITO3UTHHX 3aCTOCYHKIB. [IpoaHai3oBaHO JBa TUIIM KJIACTEpU3aLlii - BEPTHKAIbHY Ta TOPU30HTaNbHY. Po3risiHyTa Mo-
AKJIMBICTb IUIAHYBaHHS HaOOpiB KOMIIO3UTHHX 3aCTOCYHKIB Ha 0a3i KiacrepizaunioHHoro miaxony. Haseneno croci6 pos-
noJtiyly HabopiB KOMIO3UTHUX 32 CTOCYHKIB SIK 3 BUKOPHCTAHHSAM MYpAILIMHOIO aJI'OPUTMY, TakK i Ha 06a3i Kiacrepizaiiii-
HOTO MiJXO/ly 3 BUKOPUCTaHHAM MYpAIIMHOr0 aaropurMy. IIpoaHanizoBaHO HepeBaru Ta HelOJIiKK KOXKHOIO i3 PO3IIIsHY-
THUX MiIXOJIB, IO JAJIO 3MOI'y BU3HAUMTH MEXIi 3aCTOCYBaHHs KOXHOTO i3 ITiIX0A1iB. BHCHOBKH. 3a1pOIIOHOBaHO YOTUPH
PI3HUX MIAXOAU 10 PO3MOALTY PECYPCiB MK KOMIIO3UTHUMM 33 CTOCYHKaMH 3 BUKOPUCTaHHAM TaKUX METOMIB: KaliOHi
JITOPUTMH, MYPALINHI aIrOPUTMH, BEPTUKAIbHA Ta TOPU30HTAIbHA KJIACTEPi3allis, CyMiCHE BUKOPUCTaHHS MYPAIIHHOTO
NTOpUTMy Ta Kiacrepizali. Po3pobienuii MeTos 103BONIsIE TUHAMIYHO MPOBECTH Haiikpammii Bubip. [lomamsmm moci-

JUKeHHs OyIlyTh HalpasieHi Ha po3po0Ky BifNOBIIHOIO aJITOPUTMY.

Kaw4yoBi ciroBa: KOMIO3UTHHH 32 CTOCYHOK, JKa{iOHUI ajrOpUTM, MypaIIHUN alrOpUTM, KllacTepi3aris.

BecTtyn

BesnepepBHO 3pocTarodi BUMOTH B 00JIACTi CKIIaI-
HUX OOYHCITIOBAJILHUX CHCTEM IPHU3BOMASATH 10 HEOOXi-
HOCTI PO3BUTKY HOBHX METOJIB peaizamii o04YucIioBa-
JIBHUX PECYPCiB 1 cepBiciB, (YHKIIOHYBaHHS SIKUX MO-
KYTb 33JI0BOJIGHUTH JlaHi BUMOTH. OIWH 3 HalpsIMKiB
BUpILIEHHS JaHOi NpoOJeMH 3aCHOBaHE Ha IMOAAJBIIO-
My PO3BHUTKY TEXHOJIOTiH po3poOku miardopM po3mo-
JIIEHUX OOYMCIIEHb JJIsi BUKOHAHHS KOMIIO3UTHUX 3a-
crocynkiB (K3). ITig KOMIIO3UTHUMHU 3aCTOCYHKAMH B
PO3IIOAIIEHNX CEepeIOBHIIAX MalOThCs Ha yBa3l Mpo-
rpamH, SIKi JO3BOJISIOTH KOPUCTYBaueBl MaTH JIOCTYII J10
CEepBICiB, pPO3TAIIOBAaHUX HA PI3HUX MPHCTPOSX, HE I10-
B'sI3aHUX MK co0o0r0. JlaHWii miaXia Ja€ MOKIHUBICTD B
JIesKii Mipi yOe3meunTH Iporec oOpoOKH iH(popmarii
3aBISIKM TOMY, IIO BUXiJ 3 poOOYOro CTaHy OJHOTO 3
CEepBiCIB HE MPU3BOIUTH JI0 3PHUBY MPOIIECY.

VY mporieci poOOTH B JaHOMY OOYHCITIOBAILHOMY
cepeoBUILi KOPUCTYBAY HAJICHIIA€ 3AIIUT HA BUKOHAHHS
HEOOXITHUX OOYHCIICHb, MIiCIA YOro JaHa CUCTeMa POo3-
MOAIISIE OTPUMaHe HAaBAaHTAXXEHHS MK HAasBHUMH cep-
Bicamu. Jlami cepBicH moBepTarOTh 00poOJIEHY iHGOp-
MaIlif0 Ha3aJ, KOMIIOHYETHCS BIJNOBiAb 1 HANAETHCS
KopHcTyBaueBi. [Ipu 1boMy Tpu IapanensHOMY BHKO-
HaHHI AekiTbKoX K3 BUHMKae 3amaya po3mojiny pecyp-
ciB cucremu Mix K3.

Amnauri3 gitepatypu. B [1 — 7] posrisnarorscs pi-
3HI MIAXOMU Ui pO3MOALTY pecypciB y iHokomyHiKa-
uiiianx cucremax. Ilpu 1bOMY 3aCTOCOBYETHCS WA
pAI ONTUMI3aliMHUX ANTOPUTMIB, 30KpeMa, KOXKeH 13
IiIXO/1iB, IO NPOMOHYETHCS, 3a3BUYall € OPIEHTOBAHUM
TIIBKA Ha OAWH i3 MeTomiB. OMHAaK BapTO MPHIIIMTH
yBary MHUTaHHSM, IIOB’S3aHUM 3 JUHAMIYHUM BHOOPOM
OIITHMI3alifHOr0 aJrOPUTMY, MPH I[HOMY BUOIp MOBU-
HeH OyTH OpIEHTOBHHM Ha SIKiCTh posmoainy. Lle i Bu-
3HAYMIIO 3aBJIaHHS JIOCIiIKeHb, TOOTO METOI0 IaHOi
CTaTTi € po3po0Ka METOAy PO3MOAUTY PECypCiB Mix
KOMITO3UTHHMH 32 CTOCYHKAaMH, OpIEHTOBAaHOMY Ha JIU-
HaMiYHHUN BHOIp aJrOpUTMY ONTUMI3aIlii.

1. Xani6Hi anroputmun

XKaniOHuit anropuT™M — EBPUCTUYHHUI AJITOPUTM,
SIKUH TIpuiiMae HaWKpaiie pillleHHs, BUXOJSIYHM 3 HasB-
HUX Ha OTOuHOMY etani nanux [8]. CyTHicTh xaniOHO-
IO QITOPUTMY TOJISATAE JIOKAJIBHO ONTHMAIBHOMY BHOO-
pi Ha KO)KHOMY Kpotri. [[ys peanizarii aaropurMy HeoO-
XI1IHO BU3HAYUTHU TaKi €JIEMEHTH 3a1aui:

- Halip MOXJIMBHX BapiaHTiB, 3 SKUX POOHUTHCS
BHUOIp;

- ¢yHkuis BHOOpPY, 32 JONOMOIOIO SIKOI 3Haxo-
JIUTHCSI HAMKpAIMi BapiaHT;

- (yHKUiS NPUIATHOCTI, sSKa BU3HAYa€e IpHIAT-
HICTh OTPUMAHOTO HA0O0pY;

—  (pYHKIIISA 1T, SIKA OI[IHIOE IIHHICTh PIllICHHS Ta
3a3BHYall He BUPa)KEHA SIBHO;

- ¢yHKUis pO3B'A3KYy, SKa BKa3ye Ha Te, IO
3Hal/IeHe KiHIIeBe PillIeHHSI.

OCHOBHUI1 HEIOJIK JKa/1i0HNX aJITOPUTMIB — BEJIHKa
HWMOBIpPHICTB TOTO, IO 3HAWICHI PIllICHHSA He OyJe oIl-
tuMmanbHuM. OCHOBHA TiepeBara — MIBHIKICTh 3HAaXo-
JDKCHHS pilleHHs. SIKIo MOCTaHOBKa 3aaadi morpedye
3HAXO/DKEHHSI ONTHMAJIFHOTO, & HE PalliOHaJIBHOTO pi-
LIEHHS, TO HEOOXIHO IPOBEECHHS aHANi3y MOXIIUBOC-
Tel HOoro 3aCTOCyBaHHSI.

Jlo onrtumizamiiiHoi 3a7adi MOXXHA 3aCTOCYBaTH
MPUHIMT KaJi0HOrO0 BUOOPY, SIKIIO MOCIIIOBHICTB JIO-
KaJbHO ONTHMAIBHUX BHOOPIB Ja€ TIIO0AJLHUN ONTH-
MaJIbHUHA PO3B'A30K. J[OBEAEHHSI ONTUMAaJILHOCTI MOXHA
MIPOBOJIUTH 33 TAKOK CXEMOIO: JIOBECTH, IO JKaIiOHUI
BUOIp Ha IEpPIIOMY €Tari He YHEMOMJIUBIIOE IUIAX JI0
OINITUMAJBHOTO PO3B'SI3KY: JUISl BCSAKOTO PO3B'SI3KY € iH-
1Ie, y3ro/pKeHe i3 »aJIiOHUM 1 He Tipiie MepIioro, mo-
Jaji JOBECTH, IO Mig3agaya, sKa BUHHMKIIA ITICIS yKami-
OHOro BHOOpY Ha MeEpIIOMY eTalli, aHaJIOrivyHa MoYaT-
KOBiii. J[oBeseHHS MPOBOMUTHCS METOOM MaTeMaThy-
HOI IHAYKIIT [6].

Ixeto, 10 JISKUTH Y BUKOPUCTAHHI KadiOHUX ajro-
putMiB 10 posmoziny pecypciB K3, MoxkHa omucaTtH
TaKUM YHHOM:
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