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I[IpoananizoBaHo pe3yiabTATH JOCTIIKEHHS CKJIAAHOCTI TekcTiB podoru “Exosoriuna
oiotexnonorisa” asropis O. B. IlIBen, O. b. MuxoJis, O. 3. Komaposchkoi-IlopoxusiBens,
B. II. HoBikoBa 3a 1onomMoro0 yaockoHajeHoi nporpamu “Yuranka”. JloBegeHo AouIbHiCTH
BH3HAYEHHS] €KCIIEPUMEHTAIBHOIO iHAeKCY YNTa0eJbHOCTI 3 METOK BCTAHOBJIEHHS JOCTYIHOCTI
TEKCTiB HABYAJIBHUX MOCIOHUKIB TA IX BiIMOBITHOCTI HAJIESKHOMY HAYKOBO-METOMHYHOMY PiBHIO.

KuiouoBi cioBa: piBeHb ckiaaaHocTi, mporpaMa “YUuranka”, iHAeKCH 4YMTA0EIbHOCTI,
cremniajgbHa JiTepaTypa, sKiCTh HAIOHAJBLHOI 0CBITH.

The results of the study of complexity texts of textbook “Environmental Biotechnology”
(authors Shved O.V., Mykoliv O.B., Komarovska-Porohnyavets A.Z., Novikov V.P.) using the
enhanced “Reader” are analysed. The expediency of experimental determination of index of
readability to determine the availability of textbooks texts and their compliance with the
appropriate methodological level is proved.

Keywords: difficulty level, software “Reader”, index of readability, specialist literature,
the quality of national education.

IMocTanoBka mpobJjaeMn
OnHMM 13 TIPIOPUTETHUX HAMPSIMIB IEPKaBHOI ITOJIITHKH MO0 PO3BUTKY OCBITH € ITOCTIMHE ITiIBUIIICHHAS i
akocTi BimmosinHO m0 Yxazy Ilpesumenrta Ykpainm 3a Ne 347/2002 Big 17.04.2002 p. “Ilpo Hamionansny
JOKTpHHY po3BUTKY ocBiTH” [1] Ta HarmionampHOi ctpaterii po3BUTKy ocBiTH B Ykpaini Ha 2012-2021 pp.,
cxBaieHoi Ha 3aciganHi KM Ykpainu 10.09.2012 p. [2, 3]. OnauM 13 KpuTepiiB 3a0e31e4eHHs HAJIEXKHOI SKOCTI
OCBITH € CTBOPEHHS Cy4acHOI HaBYAIBHOI JITEPaTypH, BAKIMBOIO XapPAKTEPHCTUKOKO SIKOT JUIS CTYAEHTCHKOT
ayauTOopii € CKIaHICTh TEKCTY, 10 BU3HAYAETHCS 32 IHIEKCAaMU YMTA0ETbHOCTI.

AHaJIi3 OCTAaHHIX TJOCTiTKeHb i myOaikamii

HaBuaHHs B cydyacHHX yMOBax moTpeOye HOBHX, YIOCKOHAJICHUX MiJPYYHHKIB, sIKi O BiAMOBizamu
MePEIOBUM TEHIEHITISIM IIMOJAO PO3BUTKY HAyKHW 1 TEXHIKH, a TaKOX IH(GOpMAIlifHUM TEXHOJIOTIsIM.
3po3ymino, M0 Ha MEepIINX Kypcax HaBYaHHS CTYACHTH MOBHMHHI MOCTYNOBO aJaNTyBaTHCh 0 HAYKOBUX
Ta TEXHIYHUX TEPMiHiB, BU3HAYCHb MOHATH Ta BEJIMYHH, IO iM BUKIanaroTh y BH3, ogHak i TepmiHu
MaroTh OyTH CKJIAIHIIIMMH SIK 32 MOBHHM, TaK 1 32 IpeIMETHIM O(QOPMIICHHSIM Ha CTapIIUX Kypcax. Aie
pasoM 3 THUM CTYJCHTH MEPIINX KypCiB HEe NMOBHHHI BildyBaTH ceOe HENO3PUIMMHU IJsl PO3YMIHHS HOBUX
JUTSL HUX TEPMiHIB 1 MOHSTH, IO MPOTIOHYIOTH y BHIIIN IITKOJTI.

@DopmyJa0OBaHHS Iijel cTaTTi
[loctynoBo, B mporeci HaBuaHHS Bifg 1 10 5 Kypcy, CKIQAHICTh JEKI[IHHUX TEKCTIB MOBHHHA
MOTJIMOTIOBATHCh, OCHOBYIOUMCH HA OTPUMAHHMX B TIOMEPETHI POKM HABUAHHS 3HAHHIX. 3pPO3YyMLIO, IO
CTYIEHT 5 Kypcy, BMIJIO ONEPYIOYH CKIAIHUMH MOHATTSIMH, TEPMiHAMH CTBOPIOE CBOIO MOBY Ha OCHOBI
3aCBOEHUX KypCiB, a BUKJIajgadaM, HaBMaKH, MOTPIOHO OiIBII YZOCKOHAIIOBATH CBOIO MOBY, JIEKCHKY,
noOyIoBy Ta BUKJIAJ JICKIIHOTO Marepiary, o0 MaiOyTHIN CHemiallicT, 3aCBOIBIIN BiAIOBIAHUNA 00CST
3HaHb, BUCTYIAB SIK PIBHUH KOHKYPEHT Ha PHHKY Mpalli HOPiBHSHO 3 JOCBIAYCHUMH (PaxiBISIMU.
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OTmxe, TEKCTH JISKUIMHUX Ta MPAaKTUYHWMX KypCiB MOBHHHI BIiPI3HATHCS 32 PIBHEM CKIIAJHOCTI VIS
CTY/ICHTIB Pi3HHUX KYPCIB i, 3p03yMiI0, OyTH MPOCTIIIAMH ISl TICPIIOTO 1 CKIAIHIIIAMIE ISl BUITYCKHHUKIB —
crieriamictiB Ta MaricTpiB. s BU3HAYEHHS CKJIAMHOCTI TEKCTiB HABYAIBHUX ITIPYYHUKIB Ta TOCIOHHKIB B
IHTEpHET — pecypci MICTUTBCS JIOCTATHS KUIBKICTH mporpam. HalIocKOHAmIIow Ta JIOCTaTHBO MPOCTOK Y
BUKOPWCTaHHI € mporpama ‘“YuraHka”, 3amporoHOBaHa CHIBpoOiTHHKamMK HarioHambHOrO MEIUYIHOTO
yaiBepcuteTy iM. Jlanuna ['ammmpkoro [4]. Lls mporpama cTBopeHa Ha OCHOBI iHIAEKCIB YMTaOENBHOCTI, IO
3a3BHUYall BUKOPUCTOBYIOTHCS Y BUIABHUYIH CTIpaBi UIsl aHANI3y CKJIaJHOCTI TEKCTIB, 1 MPU3HAYEHA 311 CHIOBATH
TIOPIBHSUTLHIN aHAITI3 CKIIAJHOCT] BITYM3HSIHNX HABYATLHIX BUIAHb.

[porpama ‘“UnTaHka” MPOBOIUTH ABTOMATHYHUN PO3PAXYHOK TAKUX IMOKA3HUKIB: 1HIEKC TYMaHHOCTI
lanninra (Ifog), inmekc ®nema—Kinkedina (IF), iHgekce SMOG (ISMOG), aBTOMaTu30BaHWH iHOEKC
gurabemsHocTi (IARI) Ta iHgexke Komemar—Jliy (ICL), a Takox cepemHiil iHAeKC yuTabemsHOCTI (Tao. 1).

Tabruys 1
XapakTepHCTHKA MOKA3HUKIB 009N CICHHA CKIATHOCTI TEKCTY
HasBa Oo0unciaeHHs XapakTepucTuka
w P .
[ g = 0,4- §+100~W [[fo Bume 3Ha4YeHHS I1HJEKCY, TO
IHnexc TymMaHHOCTI o ] ) CKJIQJIHIIIE YNUTATH TeKCT. [ OLiHKK
Tanuinra w— KUIBKICTb CJILB Y parmenTi TEKCTY; BUOMpAIOTBCS, SIK  MIHIMyM, [1Ba
(g [5] S'f KUIBKICTh petens y ¢parmeHTi TEKCTY; P —| joBinbHux (parMeHTH TeKCTy  Io-
KIJIBKICTh CIIIB, 110 BMIIIYIOTh TpU a00 OLIBLIE | yatimenmie mo 100 cib.
CKJIAJIB.
[H1EKC Onema- | F'=0,39- ASL+11,8- ASW —15,59 BusHayae piBeHb OCBITH, HEOOXimHMIl
Kinkeiina ASL — cepenHs KilbKicTh CiliB y peyeHHi; ASW —|Aad PO3yMiHHA TEKCTy Ha OCHOBI
(F) [6] CEpeIHs KIIbKICTh CKIIAIIB y CIIOBI. CepeIHBOT IOBKUHHU CIIB Ta PEYEHb.
30 [lokazye KUTBKICTH pPOKIB HaBYaHHA
Ingexe SMOG L0 =1,043, |0 x—+3,1291 4 P L
Usvo0) S HEOOXiTHUX JUIS TOBHOTO PO3YMiHHS
SMOG
[7.8] O — KinbKicTh CriB, MmO MaroTh TpU citam i| TEKCTY: Hnst BU3HAUCHHs BUOHPAIOTHCS
Gitbie; Tpu HemepepBHi QparmeHTHn 1o 10
S — KiJIbKiCTb pEYEHb. PCHCHb.
C w
. l,, =471 —|+0,5—--21,43 Crpougye aBTOMaTnyHe BH3HAYCHHS
ABTOMAaTH30BaHUI1 w S . . .
{HIeKe THTAGETBHOCTI N ) CKJIAHOCTI  TEKCTiB, OCKUIBKH He
ARI C —  KIUIBKICTE  JIPyKOBAaHMX  3HAKIB  B|porpefye  migpaXyHKy  KiIbKOCTi
(L) [9] AHaJII30BAHOMY TCKCTI, CKJIaJiB y CIIOBaxX, a JIMIIE KiIbKOCTI
ARI W — KUIbKICTD CIIIB; JPYKOBAHHMX 3HAKIB.
S — KUTBKICTh PEUYCHb.
b
1., =0,0588L—0,2965 —15,8 P03p96neHo JUIS KOMIT'FOTEPHOTO
Ingexc Koneman- L. i 00 i aHaJIi3y YUTa0EIBHOCTI TEKCTIB Pa3oM 3
Jiy(Iey) [10] é — CCpCAHS KUIBKICTE CHMBOJIE Hl%(l) Ciig, BUKOPUCTAHHSIM TEKCTOBUX
— cepelHs KUIbKICTh pedyeHb Ha CIiB. HPOIECOPIB.

3aBasku CHiBIIpaIli HayKoBIiB HallioHaAIBHOTO MEAMYHOTO YHiBepcHUTeTy iM. [lamwmma I'amurskoro
Ta Kadeapu TEXHONOTii OIONOTIYHO aKTHUBHUX CHONyK, (apmamii i OiorexHosorii HamioHambsHOTO
yHiBepcuteTy “JIbBiBChbKa MOJNITEXHIKA” 110 Mporpamy OyJo yIOCKOHAJCHO W aJanToOBaHO LI aHaJi3y
CKJIQJIHOCTI YKPaiHOMOBHHX TE€XHIYHUX TEKCTIB MiJPYYHHUKIB [Tl CTY/IEHTIB-TEXHOJIOTIB (apMareBTHIHOL
Ta 010TEXHOJIOTIYHOI Tay3i.

BukJ1aJ 0CHOBHOT0 MaTepiaJy 10cTiKeHHs

3a gomoMororw wmi€i mporpaMu OyJio IOCHIIKEHO CKIAAHICTh Mpalb, BUAAHUX BUKIaJadyaMH
kadeapn TexHoJorii OioNOriuHO aKTUBHHX cHonyk, (apmanii 1 Oiorexnonorii HamionaneHoro
yHiBepcuTeTy “JIbBiBChKa momiTexnika” [11]. Haitkparioro g1eMOHCTpaIli€ero BUKOPHUCTAHHS YAOCKOHATICHOT
nporpamu  “Uuranka” € pociimkeHHs yutabenbHOCTI KHUTH “‘ExonoriuHa GioTexHonoris” aBTOpiB
O. B. lIsex, O. b. Muxkouis, O. 3. Komaposcekoi-Ilopoxusaseus, B. 1. HoBikoBa — moHorpadii y 2-x
YacTHHAX, PO3JUIM SIKOI MO)KHA BHKOPHCTaTH IJISl BHUBYCHHS OKPEMHX IUCHUIUIIH CTYACHTaMH Pi3HHX
KypciB HaBYaHHS 3 METOI0 MOTTIHOJEHHS 3HAaHb Yy OlOTeXHOMNOriuHiil ramysi. Hampukmaz, mepma yacTiHa
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PO3MOYMHAETECS 3 BHCBITJICHHS OCHOB Takoi AMCIMIUTIHH, sK “Berym mo ¢axy. Icropis GiotexHosnorii Ta
OioeTnka”, masi y Ipyriif YacTHHI OMMCAHO CydacHi MPUHIAITN €KOT€HETHYHOIO MOHITOPHHTY 010TEXHOIOTTHHIX
METOJiB U 3aXWCTy JOBKUDIA, O€3MEeKW J>KMBUX OpraHi3MiB Ta OXOPOHH 3IIOPOB’Sl JIFOJMHH, 30KpeMa
BUKOPHCTaHHS eMOpIOHANIbHUX CTOBOYPOBHX KIITHH Ta MOMJIMBICTH TEPANleBTUYHOIO i PEMPOIYKTUBHOTO
KJIOHYBaHHSl JKMBMX OpraHi3MiB, BIIPOB3/PKEHHS HAHOTEXHOJIOTI JUII OTPHUMAaHHS HOBUX IIPOIYKTIB,
MIEPCTIEKTUBYA KOMIUIEKCHOT OXOpOHU JOBKULIA. Came TOMy JOCHIPKEHHS YMTA0ETbHOCTI PI3HUX PO3ZALTIB i€l
MoHOrpadii 3a piBHIMH HaBYaHHS CTYICHTCHKOI ayJUTOPIi 1ajio 3MOr'y OTPHMATH JjaHi, HaBeJieHi y Tao. 2—4.

Tabauys 2
Pe3yabTaTtu anajizy untadeabHOCTi TeKCTiB MOHOrpadii, npu3HaYeHuX AJ1sl AUCHUILTIH,
10 BUKJAJAI0ThCS cTyeHTam I kypcey

3arajibHA CTATHCTHKA: Iloxa3HuK CKJIaaHOCTI 3HaueHHA
KinmpKicTh pedeHs: 30 Ianexc Onema—Kinkeiina: 22.12
KinekicTts ciiB: 371 Iapnexc Tymansocti ["aHHiHTa! 27.37
KinpkicTs cCHMBOITIB: 2617 Ianekc ARI: 17.98
KinbkicTh CKIIamiB: 1034 Ianexkc SMOG: 18.17

KinmpkicTh ciiB, 0 BMIIIYIOTH TPH Ta

. 208 Innexc Komeman—Jliy 23.28
OLIIBIIIE CKITAIH
ExcnepumenTanpHAl iHIEKC 1 15.02
ExcnepuMenTaIbHMi iHgeKC 2 11.86
CepeHiil iHIEKC CKIAJHOCTI 18.15
Tabruys 3

PesyabTaTu anamizy ynTadeJbHOCTI TeKCTiB MOHOTpadii, npu3HavYeHUuX A/l pAAY JMCHHUILTIH,
110 BUKJaAa0Thes cryaentam I kypey

3arajbHa CTaTHCTHKA: IMoka3HMK CKIATHOCTI 3nayeHHs
KiJIbKiCTh peueHb: 30 Innexc @nenra—Kinkeaa: 27.8
KinbKicTh ciB: 769 Innexc TymManHoCTI ["aHHIHTa: 32.67
KisibKicTh CHMBOJIIB! 5298 Innexc ARI: 23.84
KinbKicTh CKIIaIIB: 2176 Innexc SMOG: 24.78
K.im’KiCTB CI1iB, IO BMIlllYOTH TPH T2 431 Ianexc Koneman—Jliy 23.56
OiblIe CKIIaan

ExcniepumenTanibHui iH1eKC 1 20.04

ExcnepuMeHTaJIbHMIl iHAEKC 2 14.51

CepeHiii iHICKC CKIaJHOCTI 21.57

Tabauys 4

Pe3yabTaTu anajilzy untadeabHOCTI TeKCTiB MOHOrpadii, npu3HaYeHuX AJisl JUCHUILTIH,
[0 BUKJIAIAIOTHCS CTy/IeHTaM V Kypcy

3arajbHa CTAaTHCTHKA: TToxa3HHUK CKIATHOCTI 3HAYEeHHSA
KinpKicTh pedeHs: 30 Innexc diema—Kinkelna: 28.91
KinekicTts ciiB: 887 Iapnexc Tymansocti ["aHHiHTA! 32.93
KinpkicTs cHMBOTIB: 6045 Ianexc ARI: 25.45
KinpkicTh CKIadiB: 2478 Iamexc SMOG: 25.69
K.im’KiCTB CIIiB, 1110 BMillLy!OTE TPH T2 468 Ianexc Komeman—Jliy 23.27
OLIIBIIE CKITAH

ExcniepumenTtanpHui iHIeKC 1 21.34

ExcnepuMeHnTaJbHuii iHgeKc 2 15.73

CepenHiil iHIEKC CKIIAJHOCTI 22.11

Amnanizytoun moHorpadiro “Exonoriuna 6iotexnonoris” asropiB O. B. Ilsex, O. b. Mukonis,
0. 3. Komaposcrkoi-Ilopoxusisens, B. I1. HoBikoBa, mpu3HaveHy Juist HiATOTOBKY (axiBIiB 3a HAPSIMOM
6.051401 “Bbiorexnomoris’” Ta 3a creriaabHicTIO 8.05140103 “®apmarneBTHIHA GI0TEXHOJIOTIS’, TTOKAa3aHO
JIOIUTHHICTh BU3HAYCHHS €KCIIEPHUMEHTANBHOTO 1HJIEKCY YMTAOCIBHOCTI Ta OJNM3bKY HOTO BiIIOBIIHICTH
KIJILKOCTI TIONEpe/IHIX POKIB HaBUaHHS CTyJeHTiB. Hampukiaza, y Tabn. 2 ekcriepuMeHTalnbHUH iHIeKC 2
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cknaB 11.86, mo Bigmosinae 11 pokam HaBYaHHS y Cepe/Hii KO Ta BIATIOBIAHO MEPIIOMY Kypcy HaBUaHHS y
BUIIIOMY HAaBYAJIbHOMY 3aKiajii. 3TiIHO i3 JaHUMH TaOi. 3 eKcliepuMeHTaIbHUHN iHneke 2 ckimamae 14.51, mo
BijimoBinae 11 pokaM HaBYaHHS Y IIKOJI Ta TPETHOMY KypCy HaBUaHHS. AHAJIOTIUHA ITHAMIKA 3pOCTaHHS 1HAEKCY
2 croctepiraerbes 1 i qaHux Tadi. 4. Omke, cepell MOKa3HHKIB YMTa0eIbHOCTI cCaMe OMpaIjbOBaHUN HAMHU
EKCTIEpIMEHTAJIBHIHN 1HEKC 2 JIETKO IHTePIPETYEThCS A0 KUTBKOCTI POKIB HABYAHHS Ta € HAHOLIBII TIOKa30BHM.

Pe3ynpraTy aHamizy TakoK MOKa3aiyd MO3UTHUBHY TEHICHIIIO AWHAMIKH CKJIAJTHOCTI TEKCTIB 3a PiBHAMH
HaBuaHHA. TEKCTH 3a CKIIAIHICTIO Ha MEPIIMX Kypcax € MPOCTINMH (Cepe/IHiil 1HIeKC CKIaIHOCTI CTAHOBUTh —
18.15), zakoHOMIipHO, MmO Ha 3-4-My KypcaxX BOHM 3HAYHO YCKJIAIHIOIOTHCS (CEepemHid iHAEKC CKIIAQIHOCTI
craHoBuTh — 21.57). Ha 5-My Kypci TEeKCTH IUCIMIUTIH CTAIOTh I CKIIATHIIIAMHU TSl YUTaHHS Ta PO3yMiHHS
(cepemniii  iHmeKc CKIagHOCTI cTaHOBUTH 22.11), omHaK CHOpUHAMAIOTBCS CTYASHTaMH Kpalle, OCKLIBKH
OCHOBYIOTbCS IEPEBAYKHO HA TIONIEPEAHBO BUBUCHOMY Ta ONPallbOBAHOMY MaTepiai.

BucHoBku
BBaxkaeMo, 10 CTBOPIOIOYM HOBY HABYaJbHY JITEPATypy JJsl CTYJCHTIB, 8 TaKOX aHaTi3ylo4d
icHyto4y, Oyn0 0 KOPHCHO BHKOPHUCTOBYBAaTH Hporpamy “UuTaHka”, aJpke LEe AAacTb 3MOTY BU3HAYUTH
JOCTYIHICTh OMpPAalbOBaHMX TEKCTIB Ta IX BiAMOBIAHICTh HAJICKHOMY HAyYKOBO-METOIUYHOMY PiBHIO, IO,
0e3 CyMHIBY, CTIPHUATHME T IBUIIICHHIO SKOCTI BITYN3HIHOI OCBITH.
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A. Krychkovska, Zh. Parashchyn O. Shved,
I. Gubytska, L. Bolibrukh, V. Novikov

APPLICATION OF INFORMATION TECHNOLOGY
STANDARDIZATION FOR METHODOLOGY CREATION
EDUCATION REFERENCES

Abstract. The results of the study of texts complexity in textbook “Environmental Biotechnology”
by O.Shved, O.Mykoliv, O. Komaravska-Porokhniavets, V.Novikov with improved program “Chytanka”
were analyzed. The expediency of the determination of experimental readability index to determine the
lucidity of textbooks and their accordance to scientific and methodical level was established.
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According to the Presidential Decree number 347/2002 from 17.04.2002 “On National Doctrine of
Education Development” and the National Strategy for the Development of Education in Ukraine for 2012-
2021, state policy in education development is the constant improvement of its quality. The main criterion
to ensure the quality of education — the creation of modern educational literature, an important
characteristic of which from the student point of view is texts complexity determined by the readability
index.

Education in today’s environment requires new and improved textbooks, which would correspond to
the advanced tendencies of the development of science and technology, and information technology.
Lectures and practical courses should be different in terms of complexity for the students of various
courses and, of course, be easier for the first year students and more difficult for graduates — specialists and
masters.

In Internet there are enough programs for determining the complexity of the educational literature
texts. One of the best and easy to use program is “Chytanka” which automatically calculates such
indicators: Gunning fog index (Ifog), Flesch—Kincaid index (IF), SMOG index (ISMOG), readability index
(IARI) and Coleman-Liu index (ICL), and the average index of readability.

Thanks to the cooperation with scientific staff of the Danylo Galitsky National Medical University
and the department of technology of biologically active substances, pharmacy and biotechnology of
National University “Lviv Polytechnic”, this program has been improved and adapted to the analysis of
complexity of technical texts in Ukrainian for students — technologists of pharmaceutical and
biotechnology industry.

The best demonstration of the use of advanced program “Chytanka” is readability studies of
“Environmental Biotechnology” by O.Shved, O.Mykoliv, O. Komaravska-Porokhniavets, V.Novikov The
textbook is a monograph in 2 parts, sections of which can be used to study individual subjects by students
of different courses.

Analysis of the textbook, which is designed for students of the direction 6.051401 “Biotechnology”
and specialty 8.05140103 “Pharmaceutical Biotechnology”, showed the expediency of experimental
determination of readability index and its compliance with the number of years of prior studying of
students.

We believe that while creating new textbooks for the students as well as analyzing the existing ones,
it would be useful to use the program “Chytanka” because it will allow to determine the lucidity of texts
and their compliance with appropriate scientific and methodological level, which, no doubt, will improve
the quality of national education.
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