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IIpoananizoBano pe3yJbTaTH IOCJHIIKeHHS CKJIATHOCTI TekcTiB podoru “ Exosoriuna
oiorexnousoris” aBtopiB O. B. llIBen, O. b. MukoJis, O. 3. Komaposchskoi-IlopoxusBelb,
B. I1. HoBikoBa 3a qonomoroo yaockoHaneHoi mporpamu “ Uuranka” . JloBeneno aoumiibHicTh
BH3HAYEHHSI €KCIEPUMEHTAILHOIO iH/IeKCYy YNTAGEJHHOCTI 3 METOI) BCTAHOBJIEHHSI AOCTYMHOCTI
TEeKCTiB HABYAJIbHUX MOCIOHUKIB Ta IX BiIMOBITHOCTI HAJIESKHOMY HAYKOBO-METOIHUYHOMY PiBHIO.

KiouoBi cioBa: piBenb ckiagHocti, nmporpama “Ymumranka”, iHgekcu 4uTadeBLHOCTI,
cremniajgbHa JiTepaTtypa, sIKicTh HAIOHAJIBLHOI OCBITH.

The results of the study of complexity texts of textbook “Environmental Biotechnology”
(authors Shved O.V., Mykaliv 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 mpodJjeMn
OnHMM 13 TIPIOPUTETHUX HAMPSIMIB ISPKABHOI ITOJIITUKH MO0 PO3BUTKY OCBITH € ITOCTIMHE TTiIBUIIICHHAS i
sKocTi BimmoBimHO n0 Ykasy Ilpesumenta Ykpainm 3a Ne 347/2002 Bin 17.04.2002 p. “Ilpo HamionanbHy
JOKTpHHY pO3BUTKY ocBith” [1] Ta HarioHambHOI cTparterii po3BUTKy ocBith B Ykpaini Ha 2012-2021 pp.,
cxBayieHoi Ha 3acizanai KM Ykpaiau 10.09.2012 p. [2, 3]. OmuuM i3 kpuTepiiB 3a0e3neueHHs] HaJIe)KHOT SKOCTI
OCBITH € CTBOPEHHs Cy4acHOI HaBYAIBHOI JITEPaTypH, BOKIMBOIO XaPAKTEPHCTUKOKO SIKOT JUISl CTYAEHTCHKOI
ayI|TOPIi € CKIIATHICTh TEKCTY, IO BU3HAYAETHCS 32 IHIACKCAME YATa0CTBHOCTI.

AHaJi3 OCTaHHIX J0CTiTKeHb i myOaikamii

HaBuanHs B cydacHHX yMOBax moTpeOye HOBHX, yIOCKOHAJICHUX MiAPYYHHKIB, sIKi O BiANOBiZaIH
MepPEOBUM TEHIICHITISIM IIOJAO0 PO3BUTKY HAyKH 1 TEXHIKH, a TaKOX IH(GOpMAIifHUM TEXHOJOTIsIM.
3po3ymisio, 0 Ha MEPIIUX Kypcax HaBYAHHS CTYJCHTH MOBHHHI ITOCTYIIOBO a/IallTyBaTUCh J0 HAYKOBUX
Ta TEXHIYHUX TEPMIHIB, BU3HAUCHb MOHATH Ta BEJIWYWH, 10 M BUKIaaawTh y BH3, ogHak mi Tepminu
MAaroTh OyTH CKJIATHIIIAMH SIK 32 MOBHHM, TaK i 32 MpeaMeTHHM O(OpMIICHHSIM Ha CTapIINX Kypcax. Aje
pasoM 3 THUM CTYACHTH MEpIINX KypCiB He MOBHMHHI BimdyBaTH ceOe HENO3PUIMMU AJsl PO3YMIHHS HOBHX
IUISL HUX TEPMIHIB 1 TOHSATH, IO MPOTIOHYIOTH y BUIIIIH IITKOJI.

@DopmyJII0OBaHHA Wijel cTaTTi
[loctynoBo, B mporeci HaBuaHHS Big 1 1m0 5 Kypcy, CKIAAHICTh JEKI[IHHUX TEKCTIB MOBHHHA
MOTTHOIFOBATHCh, OCHOBYIOUMCh HAa OTPUMAaHMX B TONEPEIHI POKU HABUAHHS 3HAHHIX. 3PO3yMiNO, IO
CTYACHT 5 KypcCy, BMIJIO ONEPYIOYH CKJIaJHUMHU MOHATTSIMH, TEPMiHAMH CTBOPIOE CBOIO MOBY Ha OCHOBI
3aCBOEHMX KYypCiB, a BUKJIajJladyaM, HaBIaKW, MOTPIOHO OUIBII YyJIOCKOHAIIOBATH CBOK) MOBY, JICKCHKY,
moOyIoBy Ta BUKJIAJ JIKIIIHOTO Marepianry, o0 MaiOyTHINA CHemialicT, 3aCBOIBIIN BiAIOBIAHUNA 00CST
3HaHb, BUCTYIAaB SIK PIBHUH KOHKYPEHT Ha PHHKY Ipalli TOPiBHSHO 3 JOCBITYCHUMH (DaxiBLISIMHU.
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OTmxe, TEKCTH JISKUIMHUX Ta MPAaKTUYHWMX KypCiB MOBMHHI BIPI3HATHCS 32 PIBHEM CKIIAJHOCTI VIS
CTY/ICHTIB Pi3HUX KypCIB 1, 3p03yMiI0, OyTH MPOCTIIAMHE ISl TIEPIIOTO 1 CKITAIHIIIIAME JUIST BUITYCKHHKIB —
crierjiamicTie Ta MaricTpiB. s BU3HA4YeHHS CKIJIAJHOCTI TEKCTiB HABYAIBHUX IIJIPYyYHUKIB Ta TOCIOHUKIB B
InTepHeT — pecypci MICTHTBCS TOCTaTHs KUIBKICTB TporpaM. HalmocKOHaIMIo Ta JOCTaTHBO IMPOCTOIO Y
BUKOPUCTaHHI € mporpama “Yuranka”, 3amponoHOBaHAa CHIBpOOITHMKaMu HalioHadbHOTO MEIU9HOro
yHiBepcutety iM. lannna Tamiiekoro [4]. 1l mporpama CTBOpeHa Ha OCHOBI IHIEKCIB YHMTAOEIBHOCTI, IO
3a3BU4ail BAKOPUCTOBYIOTHCS Y BHAABHUYIN CIIpaBi ISl aHaJIi3y CKIIAJIHOCTI TEKCTIB, 1 MpU3HAUCHA 3IHCHIOBATH
TTOPIBHSUTHHUMA aHAITI3 CKIIAJHOCT] BITYM3HSIHIX HABYATLHIX BUIAHb.

[porpama “Unranka” MpoBOAWTH AaBTOMAaTHYHMI PO3PaxyHOK TaKMX MOKA3HHKIB. 1HAEKC TYMaHHOCTI
lanninra (Ifog), inmexkc Onema—Kinkeiina (IF), inmekce SMOG (ISMOG), aBroMarH3oBaHuWii iHICKC
arrabenpHocTi (IARI) Ta imnexc Komeman—Jliy (ICL), a Takoxk cepenmiii inekce anTabeapHoCT (Tadm. 1).

Tabauys 1
XapaKTepUCTUKA MOKA3HUKIB 00YUCIEHHSA CKJIATHOCTI TEKCTY
HasBa O0uncieHHs XapakTepucTuka
w P )
log = 0,4 §+100'W [llo Bume 3HAYEHHS iHAEKCY, TO
[HIeKC TYyMaHHOCTI o . ' CkIajHime yuratu Tekct. Jis OLiHKH
TanHiHTa W-— KUIBKICTb CJILB y ¢parmenri TEKCTY, BUOHMpPAIOThCSA, SK  MIHIMyM, JBa
(l1og) [5] S — KiIbKICTh peuens y ¢parmenTi TeKCTY; P —| noBinbanx dparmentn Tekcry mo-
KUTBKICTB CIIB, IO BMINLYIOTH TP a0o0 OuIbIIE | yaiivenme o 100 ciis.
CKJIQJIiB.
THzekce ®newa- | F =0,39- ASL +11,8- ASW —15,59 BusHauae piBeHb OCBiTH, HEOOXimHM
Kinkeiina ASL — cepennst KibKicTb ctiB y pedenni; ASNV —|Uli  pO3yMiHHS TEKCTy Ha OCHOBI
(F) [6] cepeHs KiTbKiCTh CKJIaIiB Y CIIOBI. CepeJIHBOT TOBKUHH CITiB Ta PEUYEHb.
30 IToka3zye KiIBKICThP POKIB HABYAHHS
Iamexc SMOG | =1043, [Qx— +3,1291 ; Lo
(I ot ) swos =1 Q S ! HEOOXiTHUX [UIS TIOBHOTO PO3YMIHHS
MoG
[7,9] Q — KimbKicTh c7iB, mO MarTb Tpu cxamd i| TEKCTY. JUIA BH3HAUCHHA BUOMpAOTHCA
Ginbme: Tpu HemepepBHi (Qparmentun mo 10
’
S— KiJIBKICTh PEYEHD. PCHCHE.
C w
ABTOMATHIOBAHM liog =4, 71 ™ +0, 55'—21. 43 Cnpolye aBTOMaTH4HE BU3HAYCHHS
A S—— N ) CKJIQIHOCTI ~ TEKCTIiB, OCKUIBKM He
AR C —  KUIBKICTb  JIPyKOBAHMX  3HAKIB B |porpefye  migpaxyHKy  KiIbKOCTi
(Ia) [9] AHAT30BAHOMY TEKCT, CKJIaMiB y CJIOBax, a JIMNIC KiIbKOCTI
AR W- KUIBKICTD CIIIB; JPYKOBAHHX 3HAKIB.
S—KIUIbKICTh PEYeHb.
| —0.0588L—0 2965-15.8 Po3pobneHo 11 KOMII FOTEPHOTO
IHmexc Koneman- L o o " 100 crin: aHaJli3y YMTa0eIbLHOCTI TEKCTIB Pa3oM 3
Jiy(lc) [10] S_ CCpEAHSL KIIBKICTE CHMBOIIIB HZL%O Cius, BUKOPHCTaHHIM TEKCTOBHX
— CepeHs KiTbKiCTh peueHb Ha ciiB. HpOTIECOpIE.

3aBasku CHiBIIpaIli HayKoBIiB HallioHaATBHOTO MEAMYHOTO YHiBepcHUTeTy iM. Jlanmma I'amumskoro
Ta Kadeapu TEXHONOTii OIOJOTIYHO aKTHUBHUX CHONyK, (apmamii i OiorexHosorii HamioHamsHOTO
yHiBepcuteTy “JIbBiBChbKa MoOJiTExXHIKa” 10 mporpamy Oyjo yIOCKOHAJCHO W aJanToOBaHO Ui aHawi3y
CKJIQJIHOCTI YKPaiHOMOBHUX TE€XHIYHUX TEKCTIB MiAPYYHUKIB JUTS CTYJIEHTIB-TEXHOJIOTIB (apMarieBTHIHOL
Ta 610TEXHOJIOTIYHOT Tay3i.

Buxkjaa 0CHOBHOTO MaTepiay A0CTiIsKeHHS

3a momoMoror Ifi€l mporpamMu OyJo JOCHIIKEHO CKIAJHICTh Ipailb, BHUJIAHUX BUKJIaTa4aMu
kadeapu TexHomorii OioNoriuHO aKkTUBHHX cronyk, ¢apmanii i OiorexHosorii HamioHansHOTO
yHiBepcureTy “JIbBiBChKa TomiTexHika" [11]. HalikpaIoro 1eMOHCTpAIli€l0 BUKOPUCTAHHS YIOCKOHAJIEHOT
nporpamu  “Uwurtanka” € pochimkeHHA uuTabenpHOCTi KHurM “Ekonoriuna GioTexHoJoris” aBTOpiB
O. B. llIsex, O. b. Muxkounis, O. 3. Komaposcekoi-Ilopoxussens, B. I1. HoikoBa — monorpadii y 2-x
JaCTHHAX, PO3JUIN SIKOI MO)KHA BHKOPHCTaTH JJISI BUBYEHHS OKPEMHX IUCLUILIIH CTYAEHTAMH Pi3HHX
KypciB HaB4YaHHS 3 METOI0 MOINIMONIEHHS 3HAHb Yy OIOTeXHONOTiuHiM ramysi. Hampukmax, mepmia yacthHa
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PO3MOYMHAETECS 3 BHUCBITJICHHS OCHOB Takoi AMCUMIUTIHH, sK “Berym mo ¢axy. Icropis GiorexHosnorii Ta
Oioetnka”, maji y pyriif YacTHHI OMMCAHO CydacHI MPUHITUITN €KOT€HETHYHOIO MOHITOPHHTY 010TEXHOIOTTHHIX
METOJIB Ul 3aXWCTy JIOBKUDIA, O€3MeKW J>KMBUX OpraHi3MiB Ta OXOPOHH 3IIOPOB’Sl JIFOJMHH, 30KpeMa
BUKOPHCTaHHS eMOpIOHANbHUX CTOBOYPOBHX KIITHH Ta MOMJIMBICTH TEPANEBTUYHOIO i PEMPOLYKTUBHOTO
KJIOHYyBaHHSl JKMBMX OpraHi3MiB, BIIPOB3/DKEHHS HAHOTEXHOJOTI U1 OTPHMAaHHS HOBHX IPOJYKTIB,
MIEPCTIEKTUBYA KOMIUIEKCHOT OXOpPOHU JOBKULIA. Came TOMY JOCHIPKEHHS YMTA0ETbHOCTI PI3HUX PO3ALTIB i€l
MoHorpadii 3a piBHIMH HaBYaHHS CTYICHTCHKOI ayJUTOPIi 1ajio 3MOr'y OTPHMATH JjaHi, HaBeJieHi y Taom. 2—4.

Tabnuys 2
Pe3yabTaTtu anajizy untadeabHOCTi TeKCTIB MOHOrpadii, npu3HaYeHUX AJ1s1 AUCHHUILIIH,
10 BUKJAIAIOThCS cTyaeHTam I kypey

3arajibHA CTATHCTHKA. Tloxa3HuK CKJIagHOCTI 3HaueHHA
KinmpKicTh peueHb: 30 Ianexc Onema—Kinkeiina: 22.12
KinekicTts ciiB: 371 Ianexc Tymansocti ["aHHiHTa! 27.37
KinpkicTs CHMBOITIB: 2617 Ianexc ARI: 17.98
Kinekicte cknamis: 1034 Tanexc SMOG: 18.17
K.im’KiCTB CIIiB, 110 BMillLylOTE TPH T 208 Iunexc Koneman—Jliy 23.28
OLIIBIIE CKITAIH

ExcnepumenTtanpauii iHmekc 1 15.02

ExcnepuMeHnTaabHuii inaekc 2 11.86

CepeHiil iHIEKC CKIAJHOCTI 18.15

Tabauys 3

Pe3yabTaTu aHajizy 4ynTadeabHOCTI TeKCTiB MoHOrpadii, npu3HaYeHuX AJ1s1 Py AMCUMILIIH,
110 BUKJaAa0Thes cryaentam I kypey

3arajbHa CTATHCTHKA: IMoka3HUK CKJIATHOCTI 3HaveHHsI
KiJIbKicTh peueHs: 30 Innexc dnenra—Kinkenaa: 27.8
KinbKicTh CiB: 769 Innexc TymManHOCTI ["aHHIHTa! 32.67
KiNbKiCTh CHMBOIIIB: 5298 Innexc ARI: 23.84
KinbKicTh CKIIAIIB: 2176 Innexc SMOG: 24.78
K.im’KiCTL CI1iB, 110 BMIlllYOTH TPH T2 431 Ianexc Koneman—Jliy 23.56
OiIblIe CKIIaan

Excnepumenranbauil inaekc 1 20.04

ExcnepnMeHnTaabHMii iHaekc 2 14.51

CepeHiii iHICKC CKIaJHOCTI 21.57

Tabauys 4

Pe3yabTaTtu anajilzy uyntadeabHOCTi TeKCTIB MOHOrpadii, npu3HaYeHNX AJ1s1 AUCHHUILIIH,
10 BUKJIAIAI0THCA cTyAeHTaM V Kypcey

3arajbHA CTATHCTHKA: IToxa3HUK CKIATHOCTI 3HAYEeHHSA
KinpKicTh peucHb: 30 Tnnexc drema—Kinkelaa: 2891
KinekicTs ciiB: 887 Iapnexc Tymansocti ["aHHiIHTA! 32.93
KinpkicTs cHMBOTIB: 6045 Ianexc ARI: 25.45
KinbkicTh CKIIaiB: 2478 Innexc SMOG: 25.69
K.lm’mn’ CJIIB, L0 BMILIYIOTE TpH Ta 468 Iunexc Koneman—Jliy 23.27
OLJIBIIE CKITAIH

ExcnepumenTtanpanii iHmekc 1 21.34

ExcnepuMenTaabHmii ingexkc 2 15.73

CepenHiil iHIEKC CKIIAJHOCTI 22.11

Amnanizytoun moHorpadiro “Exonoriuna 6iotexHonoris” asropis O. B. IlBex, O. b. Muxkomnis,
0. 3. Komapogcekoi-ITopoxusisens, B. I1. HoBikoBa, npusHaueHy IS MiArOTOBKH (axXiBIliB 32 HAPSAMOM
6.051401 “Bbiorexnomorisa” Ta 3a crerianpHicTIO 8.05140103 “ dapmarneBTHIHA OI0TEXHOJIOTIS” , TTOKA3aHO
JOLITBbHICTh BU3HAUYEHHS EKCIIEPHMEHTAJIBHOIO iHAEKCY 4nTabenbHOCTI Ta ONM3bKY HOro BiAMOBIIHICTH
KIJIKOCTI TIONepe/IHiX POKIB HABYaHHS CTYJCHTIB. Hampukinana, y Ta0i. 2 eKcriepuMEeHTAIbHUN 1HIEKC 2
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cknaB 11.86, mo Bignosinae 11 pokam HaB4YaHHS y CepeHil KO Ta BiATIOBIHO MEPLUIOMY KypCy HABYaHHS y
BHUILIOMY HAaBYaJbHOMY 3aKJai. 3TiIHO i3 JaHUMHU Ta0j. 3 eKCIepUMEHTAIbHMHN iHIeKke 2 ckiamae 14.51, mio
BijmoBinae 11 pokaM HaBYaHHS Y IIKOJI Ta TPETHOMY KypCy HaBUaHHS. AHAJIOTIYHA IITHAMIKA 3pOCTaHHS 1HACKCY
2 croctepiraerbes 1 i gaHux 1adn. 4. Omke, cepell MOKa3HUKIB YMTA0EIFHOCTI caMe OIpallbOBAaHU HaMU
EKCTIEPUMEHTAILHUI 1H/IEKC 2 JIETKO IHTEPIPETYETHCSI IO KUTBKOCTI POKIB HABUAHHS Ta € HAHOUTBIIT ITOKA30BHM.

PesynpraTn aHamizy Takox MOKa3aid MO3UTHUBHY TEHICHIIO AWHAMIKH CKJIAJHOCTI TEKCTIB 32 PiBHAMH
HaBuaHHs. TeKCTH 3a CKJIAHICTIO Ha TEPIIMX KypcaX € MpOCTiliMK (Cepe/tHiii iHIEKC CKIIaTHOCTI CTAHOBUTH —
18.15), zakoHOMIpHO, 10 Ha 3-4-My KypcaX BOHH 3HAYHO YCKJIAJHIOIOTHCS (CepemHiii iHmeKC CKIIaJHOCTI
cranoBuTh — 21.57). Ha 5-My Kypci TeKCTH JUCIMIUTIH CTAIOTh ¢ CKIAIHIIIMME /IS YATAHHS Ta PO3YMIHHSI
(cepemuiit iHmeKC CKIamHOCTI CTaHOBUTH 22.11), OmHAK CHOPHHAMAIOTHCSA CTYASHTaMH Kpalle, OCKLIBKH
OCHOBYIOTBCSI TIEPEBAYKHO Ha MOTIEPEIHRO BUBUSHOMY Ta OIPAIlbOBAHOMY MaTepialli.

BucHoBkH
BBakaemo, mo CTBOpPIOIOYM HOBY HAaBUANBHY JITEpaTypy IUIA CTYICHTIB, a TaKOX aHATI3yHud
icHyto4y, Oyno O KOPHCHO BHKOPHCTOBYBAaTH Hporpamy “UuTaHka’, ajpke Le AacTb 3MOTY BU3HAYUTH
JIOCTYTHICTh ONpPallbOBAHUX TEKCTIB Ta iX BIAMOBIAHICTh HAJIEKHOMY HAayKOBO-METOAMYHOMY PiBHIO, IIIO,
0e3 CyMHIBY, CTIPHUATAME TiIBUIICHHIO SKOCTI BITYU3HIHOI OCBITH.
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A. Krychkovska, Zh. Parashchyn O. Shved,
I. Gubytska, L. Balibrukh, 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.Mykaliv, 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 alow 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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