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Âñòóï
Ñòâîðåííÿ, ïîøèðåííÿ òà êîìåðö³éíèé 

îá³ã íîâèõ ñîðò³â ðîñëèí º îäíèì ³ç çíà÷ó-
ùèõ ÷èííèê³â çàáåçïå÷åííÿ ïðîäîâîëü÷î¿ 
áåçïåêè Óêðà¿íè. Òîìó ôîðìóâàííÿ íàö³î-
íàëüíèõ ñîðòîâèõ ðåñóðñ³â º äîñèòü àêòóàëü-

íèì çàâäàííÿì. Öå çóìîâëþº àêòóàëüí³ñòü 
ñòâîðåííÿ ñèñòåìè ï³äòðèìêè ïðèéíÿòòÿ 
ð³øåíü ç ïðîâåäåííÿ êâàë³ô³êàö³éíî¿ åêñ-
ïåðòèçè ñîðò³â, àíàë³çó íàéá³ëüø ïðèäàò-
íèõ ìåòîä³â òà ³íñòðóìåíòàëüíèõ çàñîá³â îá-
ðîáëåííÿ äàíèõ êâàë³ô³êàö³éíî¿ åêñïåðòèçè. 

Îäíèì ç âàæëèâèõ çàâäàíü ïëàíóâàííÿ 
òà àíàë³çó äàíèõ åêñïåðòèçè º çàñòîñóâàííÿ 
ñòàòèñòè÷íèõ ìåòîä³â ³ ïàêåò³â îáðîáëåííÿ 
ðåçóëüòàò³â ñïîñòåðåæåíü ³ äîñë³ä³â òà ¿õ ³í-
òåðïðåòàö³ÿ. Âñòàíîâëåíî ³íñòðóìåíòàëüí³ 
çàñîáè, ùî º íàéá³ëüø ïðèäàòíèìè äëÿ çàñòî-
ñóâàííÿ òà âêëþ÷åííÿ äî ñèñòåìè ï³äòðèìêè 
ïðèéíÿòòÿ ð³øåííÿ (ÑÏÏÐ ÏÑÏ). Ðåçóëüòà-
òè äîñë³äæåííÿ ïðî³ëþñòðîâàíî íà ïðèêëàä³ 
ñòàòèñòè÷íîãî îáðîáëåííÿ äàíèõ ïîëüîâèõ òà 
ëàáîðàòîðíèõ äîñë³äæåíü ñîðò³â-êàíäèäàò³â 
ñî¿ êóëüòóðíî¿ (Glicine max (L.) Merrill).
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Ìåòà. Âèçíà÷èòè ñòàòèñòè÷í³ ìåòîäè òà ³íñòðóìåíòàëüí³ çàñîáè (ïàêåòè ïðèêëàäíèõ ïðîãðàì) äëÿ ñòâîðåííÿ ñèñ-
òåìè ï³äòðèìêè ïðèéíÿòòÿ ð³øåííÿ (ÑÏÏÐ) êâàë³ô³êàö³éíî¿ åêñïåðòèçè ñîðò³â ðîñëèí íà ïðèäàòí³ñòü äî ïîøèðåííÿ 
(ÏÑÏ) ó ðîçð³ç³ çàâäàíü îáðîáëåííÿ äàíèõ. Îá´ðóíòóâàòè âèá³ð ïðîãðàìíèõ çàñîá³â îáðîáëåííÿ ñòàòèñòè÷íèõ äàíèõ 
ïîëüîâèõ òà ëàáîðàòîðíèõ äîñë³äæåíü, ùî âõîäÿòü äî ñêëàäó êâàë³ô³êàö³éíî¿ åêñïåðòèçè íà ÏÑÏ. Ìåòîäè. Àíàë³òè÷íèé, 
ÿêèé ´ðóíòóºòüñÿ íà ïîð³âíÿíí³ ìåòîä³â îïèñîâî¿ òà áàãàòîâèì³ðíî¿ ñòàòèñòèêè é çàñîá³â ³íòåëåêòóàëüíîãî àíàë³çó 
äàíèõ, îòðèìàíèõ ï³ä ÷àñ êâàë³ô³êàö³éíî¿ åêñïåðòèçè íà ÏÑÏ. Ïîð³âíÿëüíèé àíàë³ç ïðîãðàìíèõ çàñîá³â îáðîáëåí-
íÿ ñòàòèñòè÷íèõ äàíèõ äëÿ ï³äãîòîâêè ïðîïîçèö³é ùîäî ê³íöåâîãî ð³øåííÿ çà çàÿâêîþ íà ñîðò ðîñëèí. Ðåçóëüòàòè. 
Ïðîâåäåíî äåêîìïîçèö³þ çàâäàíü, ùî âõîäÿòü äî ñêëàäó ñèñòåìè ï³äòðèìêè ïðèéíÿòòÿ ð³øåíü ç êâàë³ô³êàö³éíî¿ åêñ-
ïåðòèçè ñîðò³â-êàíäèäàò³â íà ÏÑÏ. Ïðîâåäåíî ïîð³âíÿííÿ ñòàòèñòè÷íîãî ïàêåòà SPSS, ïàêåòà àíàë³çó, ùî âõîäèòü äî 
ñêëàäó MS Excel, òà ìîâè ïðîãðàìóâàííÿ R çà êðèòåð³ÿìè: çðó÷í³ñòü ³íòåðôåéñó, ôóíêö³îíàëüí³ñòü, ÿê³ñòü ïðåäñòàâëåí-
íÿ ðåçóëüòàò³â îá÷èñëåííÿ, íàî÷í³ñòü ãðàô³÷íî¿ ³íôîðìàö³¿, âàðò³ñòü ïðîãðàìíîãî çàñîáó. Îáèäâà ïàêåòè øèðîêî çàñòî-
ñîâóþòü ó ñâ³ò³ äëÿ ñòàòèñòè÷íîãî îáðîáëåííÿ äàíèõ, âîíè ìàþòü àíàëîã³÷íèé ñêëàä ôóíêö³é äëÿ îá÷èñëåííÿ ñòàòèñòèê. 
Âèñíîâêè. Âèîêðåìëåíî çàâäàííÿ ÏÑÏ, ùî ðåêîìåíäîâàíî âèð³øóâàòè ³ç çàñòîñóâàííÿì äîñë³äæóâàíèõ çàñîá³â. ßê 
³íñòðóìåíòàëüíèé çàñ³á ðåêîìåíäîâàíî âèêîðèñòîâóâàòè ìîâó ïðîãðàìóâàííÿ R. Îñíîâíîþ ïåðåâàãîþ R ïîð³âíÿíî ç 
ïàêåòîì IBM SPSS Statistics º òå, ùî R º ïðîãðàìíèì ïðîäóêòîì ç â³äêðèòèì êîäîì, ÿêèé â³ëüíî ïîøèðþºòüñÿ. 
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²íôîðìàö³éí³ ñèñòåìè ³ òåõíîëîã³¿

Ìåòà äîñë³äæåíü – âèçíà÷èòè òà îá´ðóí-
òóâàòè íàá³ð ìåòîä³â ñòàòèñòè÷íîãî àíàë³çó 
òà ³íñòðóìåíòàëüíèõ çàñîá³â (ïàêåò³â ïðèê-
ëàäíèõ ïðîãðàì) äëÿ ñòâîðåííÿ ÑÏÏÐ êâà-
ë³ô³êàö³éíî¿ åêñïåðòèçè íà ïðèäàòí³ñòü ñîð-
ò³â äëÿ ïîøèðåííÿ. Âèçíà÷èòè íàéäîö³ëü-
í³ø³ ìåòîäè ñòàòèñòè÷íîãî àíàë³çó äëÿ îá-
ðîáëåííÿ äàíèõ êâàë³ô³êàö³éíî¿ åêñïåðòèçè 
òà îá´ðóíòóâàòè âèá³ð ïðîãðàìíèõ çàñîá³â 
îáðîáëåííÿ ñòàòèñòè÷íèõ äàíèõ ïîëüîâèõ 
òà ëàáîðàòîðíèõ äîñë³äæåíü, ùî âõîäÿòü äî 
ñêëàäó êâàë³ô³êàö³éíî¿ åêñïåðòèçè íà ïðè-
äàòí³ñòü ñîðò³â äëÿ ïîøèðåííÿ. 

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Ñòàòèñòè÷í³ ìåòîäè òà ³íñòðóìåíòàëüí³ çà-

ñîáè ïîð³âíþâàëè ï³ä ÷àñ îáðîáëåííÿ äàíèõ 
êâàë³ô³êàö³éíî¿ åêñïåðòèçè ñîðò³â-êàíäèäà-
ò³â íà ÏÑÏ çà ïåð³îä 2014–2016 ðð. â³äïîâ³ä-
íî äî ìåòîäèêè [1].

Òåðèòîð³àëüíà íåîäíîð³äí³ñòü äîñë³äíèõ 
ä³ëÿíîê çà ´ðóíòîâî-êë³ìàòè÷íèìè óìîâàìè 
ðîêó äîñë³äæåííÿ ó â³äïîâ³äí³é çîí³ âèðî-
ùóâàííÿ ñòâîðþº ïåðåäóìîâè äëÿ îá´ðóíòó-
âàííÿ îäíîð³äíîñò³ òà äîñòîâ³ðíîñò³ îòðèìà-
íèõ äàíèõ ç âèêîðèñòàííÿì ìåòîä³â îïèñî-
âî¿ ñòàòèñòèêè òà äèñïåðñ³éíîãî àíàë³çó [2]. 
Ïðè öüîìó ðîçðàõîâóþòü òàê³ ïîêàçíèêè: 
ñåðåäíÿ âðîæàéí³ñòü, êîðèãóþ÷èé ôàêòîð, 
ñóìà êâàäðàò³â ðîçñ³þâàíü (çàãàëüíîãî, ïîâ-
òîðåíü, âàð³àíò³â, çàëèøêó), ðîçñ³þâàííÿ, 
ôàêòè÷íå çíà÷åííÿ êðèòåð³þ Ô³øåðà, íàé-
ìåíøà ³ñòîòíà ð³çíèöÿ (Í²Ð), â³äíîñíà ïî-
õèáêà äîñë³äó, çíà÷åííÿ ìåæ äîâ³ð÷îãî ³í-
òåðâàëó â³äïîâ³äíî äî çàãàëüíîïðèéíÿòèõ 
ìåòîä³â.

Êëàñòåðèçàö³ÿ º ëîã³÷íèì ïðîäîâæåííÿì 
ïðîöåäóðè êëàñèô³êàö³¿, ðîçâ’ÿçàííÿ çàâäàíü 
êëàñèô³êàö³¿ ìàþòü âèÿâèòè ãðóïè ñîðò³â ðîñ-
ëèí, íàéá³ëüø ïîä³áí³ ì³æ ñîáîþ, ùî îõîï-
ëþþòü ÿê ñîðòè-êàíäèäàòè äëÿ âêëþ÷åííÿ 
äî Ðåºñòðó ñîðò³â ðîñëèí Óêðà¿íè ïîòî÷íîãî 
ðîêó, òàê ³ ñîðòè, âíåñåí³ äî Ðåºñòðó çà îñòàí-
í³ ï’ÿòü ðîê³â â³äïîâ³äíî äî Ïîëîæåííÿ ïðî 
Äåðæàâíèé ðåºñòð ñîðò³â ðîñëèí, ïðèäàòíèõ 
äëÿ ïîøèðåííÿ â Óêðà¿í³. 

Ðîçðàõóíêè áóëî ïðîâåäåíî ç âèêîðèñòàí-
íÿì ïàêåòà àíàë³çó, ùî âõîäèòü äî ñêëàäó 
åëåêòðîííî¿ òàáëèö³ Excel, ìîâè ïðîãðàìó-
âàííÿ R òà òåñòîâî¿ âåðñ³¿ ñòàòèñòè÷íîãî ïà-
êåòà IBM SPSS Statistics 22 (trial version).

IBM SPSS Statistics – ïðîãðàìíèé ïàêåò, 
ÿêèé âèêîðèñòîâóþòü äëÿ ëîã³÷íîãî ñòàòèñ-
òè÷íîãî àíàë³çó âåëèêèõ îáñÿã³â äàíèõ [4–6]. 
Íèí³ öåé ïðîãðàìíèé ïðîäóêò íàëåæèòü 
êîìïàí³¿ IBM.

R º áåçêîøòîâíèì ïðîãðàìíèì ñåðåäîâè-
ùåì ç â³äêðèòèì êîäîì, ùî ïåðåáóâàº ó â³ëü-

íîìó äîñòóï³. Ñåðåäîâèùå R ì³ñòèòü øèðî-
êó ãàìó ñòàòèñòè÷íèõ ìåòîä³â, ôóíêö³é òà 
ãðàô³÷íèõ ³íñòðóìåíò³â [7, 8]. Íà â³äì³íó â³ä 
á³ëüøîñò³ êîìåðö³éíèõ ñòàòèñòè÷íèõ ïðîã-
ðàì, R íå ìàº êíîïêîâî-â³êîííîãî ³íòåðôåéñó, 
êîðèñòóâà÷ ìàº çíàòè íåîáõ³äí³ äëÿ ðîáîòè 
ôóíêö³¿ òà ñèíòàêñèñ ìîâè ïðîãðàìóâàííÿ. 
Äëÿ çðó÷í³øî¿ ðîáîòè êîðèñòóâà÷à ç R ðîç-
ðîáëåíî ãðàô³÷í³ ³íòåðôåéñè (GUI). 

Ðåçóëüòàòè äîñë³äæåíü
Â³äïîâ³äíî äî ìåòîäèêè ïðîåêòóâàííÿ ³í-

ôîðìàö³éíèõ ñèñòåì (²Ñ), ð³çíîâèäîì ÿêî¿ 
º ñèñòåìà ï³äòðèìêè ïðèéíÿòòÿ ð³øåíü 
(ÑÏÏÐ), áóëî ïðîâåäåíî äåêîìïîçèö³þ êîìï-
ëåêñó çàâäàíü ÏÑÏ òà ïðîàíàë³çîâàíî ïðè-
äàòí³ äëÿ çàñòîñóâàííÿ ñòàòèñòè÷í³ ìåòîäè 
òà àëãîðèòìè ìîäåëþâàííÿ. Äàí³ àíàë³çó 
íàâåäåíî â òàáëèö³ 1.

Òàáëèöÿ 1
Àíàë³ç ìåòîä³â òà àëãîðèòì³â, ùî º ïðèäàòíèìè 

äëÿ îáðîáëåííÿ äàíèõ
Íàçâà çàâäàííÿ Ìåòîä àáî àëãîðèòì

Îáë³ê òà àíàë³ç ãîñïîäàðñüêî-
ö³ííèõ îçíàê ñîðò³â ðîñëèí

Ìåòîäè îïèñîâî¿ 
ñòàòèñòèêè

Àíàë³ç íà îäíîð³äí³ñòü ðåçóëüòàò³â 
äîñë³äæåííÿ â ìåæàõ ïðèðîäíî-
êë³ìàòè÷íî¿ çîíè 

Äèñïåðñ³éíèé 
àíàë³ç

Îáë³ê òà àíàë³ç äàíèõ ëàáîðàòîðíèõ 
äîñë³äæåíü

Ìåòîäè îïèñîâî¿ 
ñòàòèñòèêè

Àíàë³ç íà îäíîð³äí³ñòü ðåçóëüòàò³â 
äîñë³äæåííÿ çà ðîêè äîñë³ä æåííÿ 

Äèñïåðñ³éíèé 
àíàë³ç

Êëàñèô³êàö³ÿ ñîðò³â-êàíäèäàò³â 
ç óðàõóâàííÿì óìîâíîãî ñòàíäàðòó 
äëÿ ïîêàçíèêà âðîæàéíîñò³ òà àíàë³ç 
â³äïîâ³äíîñò³ ñîðò³â-êàíäèäàò³â 
çà êðèòåð³ºì «ñåðåäíÿ âðîæàéí³ñòü», 
íàïðÿì âèêîðèñòàííÿ ³ç ðîçðàõó-
âàííÿì äîâ³ð÷îãî ³íòåðâàëó

Êëàñòåðíèé 
àíàë³ç 

Îö³íþâàííÿ íà ïðèäàòí³ñòü äëÿ MS Excel, 
IBM SPSS Statistics òà R áóëî çä³éñíåíî ï³ä 
÷àñ âèêîíàííÿ ðîçðàõóíê³â ³ç ðîçâ’ÿçàííÿ 
òðüîõ òèï³â îïèñàíèõ âèùå çàâäàíü çà òàêè-
ìè êðèòåð³ÿìè: ÿê³ñòü ³íòåðôåéñó êîðèñòó-
âà÷à (usab³l³ty) [9]; ôóíêö³îíàëüí³ñòü; ÿê³ñòü 
ïðåäñòàâëåííÿ ðåçóëüòàò³â îá÷èñëåííÿ; íàî÷-
í³ñòü ãðàô³÷íî¿ ³íôîðìàö³¿; âàðò³ñòü ïðî-
ãðàìíîãî çàñîáó.

Ðåçóëüòàòè ðîçðàõóíê³â (ïðèêëàä òèïîâèõ 
çâ³ò³â îäíîôàêòîðíî¿ äèñïåðñ³éíî¿ ìîäåë³ ç 
ïîâòîðåííÿìè) íàâåäåíî â òàáëèöÿõ 2–3. 

Ï³ñëÿ çíàõîäæåííÿ ³ñòîòíî¿ ð³çíèö³ çä³é-
ñíþþòü àïîñòåð³îðíå òåñòóâàííÿ êîåô³ö³ºí-
ò³â äëÿ àíàë³çó ð³çíèö³ ì³æ îçíàêàìè (óðî-
æàéíîñò³ çàëåæíî â³ä ìåòðîëîã³÷íèõ óìîâ 
ïîòî÷íîãî ðîêó â ðàéîí³ ðîçì³ùåííÿ ïóíê-
ò³â âèïðîáóâàííÿ, â ÿêèõ ïðîâåäåíî äîñë³äè). 
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Ðåçóëüòàòè òåñòóâàííÿ çà êðèòåð³ºì íàéìåí-
øî¿ ³ñòîòíî¿ ð³çíèö³ (áàãàòîðàçîâèé t-òåñò áåç 
àëüôà-êîðåëÿö³¿) íàâåäåíî â òàáëèö³ 3.

Òèïîâ³ ãðàô³êè îäíîôàêòîðíî¿ äèñïåðñ³é-
íî¿ ìîäåë³ ç ïîâòîðåííÿìè íàâåäåíî íà ðè-
ñóíêàõ 1–2. 

Òàáëèöÿ 2
Òåñò âíóòð³øíüîñóá’ºêòíèõ åôåêò³â (Test of Within-Subjects Effects)

Measure (Âèì³ð): Harverst (Óðîæàéí³ñòü)

Source (Äæåðåëî)
Type III Sum

of Squares
Ñóìà êâàäðàò³â òèïó III

df
×èñëî ñòóïåí³â 

ñâîáîäè

Mean Squaree 
Ñåðåäí³é 
êâàäðàò

F
Êðèòåð³é 
Ô³øåðà

Slg
Éìîâ³ðí³ñòü 

íóëüîâî¿ ã³ïîòåçè

Factor 1
Sphericity Assumed 1,12 3 0,37 3,99 0,14
Greenhouse-Geisser 1,12 1,00 1,12 3,99 0,29
Lower-bound 1,12 1,00 1,12 3,99 0,29

Factor 1 * Point
Sphericity Assumed 14,41 9 1,60 17,15 0,02
Greenhouse-Geisser 14,41 3,00 4,81 17,15 0,17
Lower-bound 14,41 3,00 4,81 17,15 0,17

Error (factor 1)
Sphericity Assumed 0,28 3 0,09 – –
Greenhouse-Geisser 0,28 1,00 0,28 – –
Lower-bound 0,28 1,00 0,28 – –

Òàáëèöÿ 3
Ðåçóëüòàòí³ ïîêàçíèêè çà ïóíêòàìè äîñë³äæåíü

Measure (Âèì³ð): Harverst (Óðîæàéí³ñòü)
LSD (Íàéìåíøà ³ñòîòíà ð³çíèöÿ)

(I) Ïóíêò 
äîñë³äæåííÿ

(J) Ïóíêò 
äîñë³äæåííÿ

(I-J) Ð³çíèöÿ 
ñåðåäí³õ

Std. Error 
Ñòàíäàðòíà ïîõèáêà

Slg
Éìîâ³ðí³ñòü

95% Confidence Interval
95% Äîâ³ð÷èé ³íòåðâàë

Lower Bound 
Íèæíÿ ìåæà

Upper Bound
Âåðõíÿ ìåæà

9
62 0,66 1,21 0,682 -14,77 16,09

114 -1,43 1,08 0,412 -15,15 12,29
174 3,20 1,30 0,246 -13,34 19,75

62
9 -0,66 1,21 0,682 -16,09 14,77

1143 -2,09 1,01 0,286 -14,89 10,70
174 2,54 1,24 0,289 -13,24 18,32

114
9 1,43 1,08 0,412 -12, 30 15,15

622 2,09 1,01 0,286 -10,70 14,88
1744 4,63 1,11 0,150 -9,48 18,75

174
9 -3,20 1,30 0,246 -19,75 13,33

62 -2,54 1,24 0,289 -18,32 13,23
114 -4,63 1,11 0,150 -18,75 9,48

Ðèñ. 1. Ãðàô³ê îö³íþâàííÿ âðîæàéíîñò³ ñî¿ êóëüòóðíî¿

Ä³àëîãîâå â³êíî â îäíîôàêòîðíî¿ ìîäåë³ òà 
ðåçóëüòàòè ðîçðàõóíê³â ó ïàêåò³ MS Excel 
íàâåäåíî íà ðèñóíêàõ 3–4. 

Íà ðèñóíêó 5 íàâåäåíî ïðèêëàä ³ìïîðòî-
âàíèõ äàíèõ ó ñåðåäîâèù³ ãðàô³÷íîãî ³íòåð-
ôåéñó R Studio. 

Ðèñ. 2. Ãðàô³ê ìàðã³íàëüíèõ ñåðåäí³õ



432 ISSN 2518-1017  Plant Varieties Studying and protection, 2017, Т. 13, №4 

²íôîðìàö³éí³ ñèñòåìè ³ òåõíîëîã³¿

Ðèñ. 4. Ðåçóëüòàòí³ äàí³ îäíîôàêòîðíî¿ ìîäåë³ â ïàêåò³ MS Excel

Ðèñ. 5. Ïðèêëàä ãðàô³÷íîãî ³íòåðôåéñó R 

Ðèñ. 3. Ä³àëîãîâå â³êíî ï³ä ÷àñ âíåñåííÿ äàíèõ 
îäíîôàêòîðíî¿ ìîäåë³ â ïàêåò³ MS Excel

Ðèñ. 6. Ðåçóëüòàòè äèñïåðñ³éíîãî àíàë³çó MANOVA Tests
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Ðåçóëüòàòè äèñïåðñ³éíîãî àíàë³çó íàâå-
äåíî íà ðèñóíêàõ 6–7. Ãðàô³êè, ùî ïîáó-
äîâàíî ç âèêîðèñòàííÿì ïðîãðàìíîãî êîäó 
ìîâè R äëÿ äèñïåðñ³éíî¿ ìîäåë³, íàâåäåíî 

Ðèñ. 7. Ðåçóëüòàòè MANOVA çà ïóíêòàìè äîñë³äæåííÿ

Òàáëèöÿ 4
Àíàë³ç ³íñòðóìåíòàëüíèõ ìåòîä³â òà àëãîðèòì³â ï³ä ÷àñ ïðîâåäåííÿ êâàë³ô³êàö³éíî¿ åêñïåðòèçè 

ùîäî ïðèäàòíîñò³ ñîðò³â äëÿ ïîøèðåííÿ
Íàçâà ³íñòðóìåíòàëüíîãî çàñîáó

IBM SPSS Statistics Microsoft Excel
(Ïàêåò àíàë³çó äàíèõ) R

ßê³ñòü ³íòåðôåéñó êîðèñòóâà÷à (usab³l³ty)
Ðîáîòó ìîæíà âèêîíóâàòè ç âèêîðèñ-
òàííÿì RKward, RapidMiner, Deducer, 
R Commander, RExcel, Sage, àëå äëÿ 
ïîáóäîâè ñòàòèñòè÷íî¿ ìîäåë³ çàñòî-
ñîâóþòü êîíñîëüíå ââåäåííÿ ³íôîð-
ìàö³¿

Ä³àëîãîâ³ â³êíà äàþòü çìîãó ôîð-
ìóâàòè ìîäåëü àíàë³çó òà îáèðàòè 
÷èñëî ïîâòîðåíü òà âèì³ðó, çà ÿêèìè 
çä³éñíþþòüñÿ ðîçðàõóíêè, ôîðìóâà-
òè ñêëàäîâ³ ìîäåë³, âèáèðàòè òèï ìî-
äåë³, êîíòðàñòè, àïðîïð³îðí³ êðèòåð³¿, 
òèï ãðàô³ê³â

Íåäîë³êîì º òå, ùî íåîáõ³äíî âèêî-
íóâàòè äîäàòêîâ³ ä³¿ ç òðàíñïîíóâàí-
íÿ ìàñèâó äàíèõ. 
Ä³àëîãîâà ôîðìà íå äàº êîðèñòóâà÷ó 
çìîãè âèáðàòè êðèòåð³¿ äëÿ ðîçðà-
õóíêó

Îö³íþâàííÿ íàÿâíîñò³ ôóíêö³é äëÿ ðåàë³çàö³¿ çàâäàíü ÏÑÏ
Îïèñîâà ñòàòèñòèêà Îïèñîâà ñòàòèñòèêà –
Äèñïåðñ³éíèé àíàë³ç Äèñïåðñ³éíèé àíàë³ç –
Êëàñòåðíèé àíàë³ç – Êëàñòåðíèé àíàë³ç

ßê³ñòü ïðåäñòàâëåííÿ ðåçóëüòàò³â îá÷èñëåííÿ
Àíàë³ç áàãàòîôàêòîðíèõ êðèòåð³-
¿â, ïåðåâ³ðêè âíóòð³øí³õ ãðóïîâèõ 
åôåêò³â, ïåðåâ³ðêè âíóòð³øí³õ ãðóïî-
âèõ êîíòðàñò³â òîùî

Ïåðåë³ê ðåçóëüòàòíèõ ïîêàçíèê³â, ùî 
ôîðìóº ïàêåò, îáìåæåíî òàêèìè çíà-
÷åííÿìè: ñóìà êâàäðàò³â, äèñïåðñ³ÿ, 
÷èñëî ñòóïåí³â ñâîáîäè, ñåðåäíº 
êâàäðàòè÷íå â³äõèëåííÿ, êðèòåð³é 
Ô³øåðà, çíà÷óù³ñòü

Àíàë³ç ç âèêîðèñòàííÿì áàãàòîôàê-
òîðíèõ êðèòåð³¿â, ïåðåâ³ðêà âíóòð³ø-
í³õ ãðóïîâèõ åôåêò³â ³ êîíòðàñò³â 
òà ôàêòîð³â

Íàî÷í³ñòü ãðàô³÷íî¿ ³íôîðìàö³¿
ª ìîæëèâ³ñòü ðåäàãóâàòè ôîðìàò 
òà íàïèñè ãðàô³ê³â ó ãðàô³÷íîìó 
ðåäàêòîð³

Ãðàô³êè ìîæíà ñôîðìóâàòè ñòàíäàðò-
íèìè çàñîáàìè ïàêåòà

Ôîðìàò ãðàô³ê³â çàäàºòüñÿ ïðîãðàì-
íèì êîäîì ³ ïîòðåáóº äîäàòêîâèõ 
çíàíü òà íàâè÷îê ç ¿õ ïðàâèëüíîãî 
ïðåäñòàâëåííÿ

Ðèñ. 8. Ãðàô³ê îö³íþâàííÿ ñåðåäíüî¿ âðîæàéíîñò³ ñî¿ 
êóëüòóðíî¿ ïî ïðèðîäíî-êë³ìàòè÷íèõ çîíàõ

Óð
îæ

àé
í³

ñò
ü

Çîíà

n=20

     2                        3                       4

n=28 n=16

   
12

   
16

   
 2

0

Ðèñ. 9. Ä³àãðàìà âçàºìîä³¿ äëÿ ñåðåäíüî¿ âðîæàéíîñò³ 
ñî¿ êóëüòóðíî¿ 

21   31   41   22   32   42  23   33   43   24   34  44

n=5Da
ta

So
rt

R$
yi

el
d

n=5 n=5 n=5n=7 n=7 n=7 n=7n=4 n=4 n=4 n=4   
10

   
   

 2
0

íà ðèñóíêàõ 8–9. Ï³äñóìêîâ³ ðåçóëüòàòè 
àíàë³çó ³íñòðóìåíòàëüíèõ çàñîá³â: IBM 
SPSS Statistics, MS Excel, R çâåäåíî â òàá-
ëèöþ 4.
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Âèñíîâêè
Ïðîâåäåíî àíàë³ç ìåòîä³â òà àëãîðèòì³â, ùî 

º ïðèäàòíèìè äëÿ îáðîáëåííÿ äàíèõ êâàë³ô³-
êàö³éíî¿ åêñïåðòèçè ñîðò³â ðîñëèí íà ÏÑÏ. 

Çä³éñíåíî ïîð³âíÿëüíèé àíàë³ç ³íñòðó-
ìåíòàëüíèõ çàñîá³â, ïðèçíà÷åíèõ äëÿ ñòà-
òèñòè÷íîãî îáðîáëåííÿ äàíèõ. Ïðîâåäåíî 
ñòàòèñòè÷íèé àíàë³ç íà åêñïåðèìåíòàëüíèõ 
äàíèõ ïîëüîâèõ äîñë³äæåíü ñî¿ êóëüòóðíî¿ 
³ç çàñòîñóâàííÿì MS Excel, R, IBM SPSS 
Statistics, âèêîðèñòîâóþ÷è êðèòåð³¿: ÿê³ñòü 
³íòåðôåéñó êîðèñòóâà÷à, ôóíêö³îíàëüí³ñòü, 
ÿê³ñòü ïðåäñòàâëåííÿ ðåçóëüòàò³â îá÷èñëåí-
íÿ, íàî÷í³ñòü ãðàô³÷íî¿ ³íôîðìàö³¿. 

Âèÿâëåíî, ùî ïàêåò ïðèêëàäíèõ ïðîãðàì 
IBM SPSS Statistics ïåðåâàæàº çà êðèòåð³ÿ-
ìè: ÿê³ñòü ³íòåðôåéñó êîðèñòóâà÷à, ÿê³ñòü 
ïðåäñòàâëåííÿ ðåçóëüòàò³â îá÷èñëåííÿ, ïà-
êåò àíàë³çó MS Excel òà R. Äëÿ âèêîðèñòàí-
íÿ ï³ä ÷àñ îáðîáëåííÿ çàâäàíü ÏÑÏ ðåêîìåí-
äîâàíî çàñòîñîâóâàòè ìîâó ïðîãðàìóâàííÿ R, 
îñê³ëüêè öåé ³íñòðóìåíòàëüíèé çàñ³á ïðîãðà-
ìóâàííÿ ðîçïîâñþäæóºòüñÿ áåçêîøòîâíî çà 
ë³öåíç³ºþ GNU General Public License.
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Öåëü. Îïðåäåëèòü ñòàòèñòè÷åñêèå ìåòîäû è èíñòðó-
ìåíòàëüíûå ñðåäñòâà (ïàêåòû ïðèêëàäíûõ ïðîãðàìì) äëÿ 
ñîçäàíèÿ ñèñòåìû ïîääåðæêè ïðèíÿòèÿ ðåøåíèÿ (ÑÏÏÐ) 
êâàëèôèêàöèîííîé ýêñïåðòèçû ñîðòîâ íà ïðèãîäíîñòü èõ 
ê ðàñïðîñòðàíåíèþ (ÏÑÐ) â ðàçðåçå çàäà÷ îáðàáîòêè äàí-
íûõ. Îáîñíîâàòü âûáîð ïðîãðàììíûõ ñðåäñòâ îáðàáîòêè 
ñòàòèñòè÷åñêèõ äàííûõ ïîëåâûõ è ëàáîðàòîðíûõ èññëå-
äîâàíèé, êîòîðûå âõîäÿò â ñîñòàâ êâàëèôèêàöèîííîé 

ýêñïåðòèçû íà ÏÑÐ. Ìåòîäû. Àíàëèòè÷åñêèé, îñíîâàí-
íûé íà ñðàâíåíèè ìåòîäîâ îïèñàòåëüíîé è ìíîãîìåðíîé 
ñòàòèñòèêè è ñðåäñòâ èíòåëëåêòóàëüíîãî àíàëèçà äàííûõ, 
ïîëó÷åííûõ ïðè ïðîâåäåíèè êâàëèôèêàöèîííîé ýêñïåð-
òèçû íà ÏÑÐ. Ñðàâíèòåëüíûé àíàëèç ïðîãðàììíûõ ñðåäñòâ 
îáðàáîòêè ñòàòèñòè÷åñêèõ äàííûõ äëÿ ïîäãîòîâêè ïðåä-
ëîæåíèé ïî îêîí÷àòåëüíîìó ðåøåíèþ ïî çàÿâêå íà ñîðò 
ðàñòåíèé. Ðåçóëüòàòû. Ïðîâåäåíà äåêîìïîçèöèÿ çàäà÷, 
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Purpose. To define statistical methods and tools (appli-
cation packages) for creating the decision support system 
(DSS) for qualifying examination of plant varieties suitable 
for dissemination (VSD) in the context of data processing 
tasks. To substantiate the selection of software for proces-
sing statistical data relative to field and laboratory investi-
gations that are included into the qualifying examination 
for VSD. Methods. Analytical one based on the comparison 
of methods of descriptive and multivariate statistics and 
tools of intellectual analysis of data obtained during quali-
fying examination for VSD. Comparative analysis of software 
tools for processing statistical data in order to prepare pro-
posals for the final decision on plant variety application. 
Decomposition of tasks was carried out which were included 
into the decision support system for qualifying examination 
of varieties-candidates for VSD. Results. Statistical package 

êîòîðûå âõîäÿò â ñîñòàâ ñèñòåìû ïîääåðæêè ïðèíÿòèÿ 
ðåøåíèé ïî êâàëèôèêàöèîííîé ýêñïåðòèçå ñîðòîâ-êàí-
äèäàòîâ íà ÏÑÏ. Ïðîâåäåíî ñðàâíåíèå ñòàòèñòè÷åñêîãî 
ïàêåòà SPSS, ïàêåòà àíàëèçà, êîòîðûé âõîäèò â ñîñòàâ MS 
Excel è ÿçûêà ïðîãðàììèðîâàíèÿ R ïî êðèòåðèÿì: óäîá-
ñòâî èíòåðôåéñà, ôóíêöèîíàëüíîñòü, êà÷åñòâî ïðåäñòàâ-
ëåíèÿ ðåçóëüòàòîâ ðàñ÷åòîâ, íàãëÿäíîñòü ãðàôè÷åñêîé 
èíôîðìàöèè, ñòîèìîñòü ïðîãðàììíîãî ñðåäñòâà. Îáà 
ïàêåòà øèðîêî ïðèìåíÿþòñÿ â ìèðå äëÿ ñòàòèñòè÷åñêîé 
îáðàáîòêè äàííûõ, èìåþò àíàëîãè÷íûé ñîñòàâ ôóíêöèé 
äëÿ ðàñ÷åòà ñòàòèñòèê. Âûâîäû. Âûäåëåíû çàäà÷è ÏÑÐ, 

êîòîðûå ðåêîìåíäóåòñÿ ðåøàòü ñ ïðèìåíåíèåì èññëåäó-
åìûõ ñðåäñòâ. Â êà÷åñòâå èíñòðóìåíòàëüíîãî ñðåäñòâà 
öåëåñîîáðàòíî èñïîëüçîâàòü ÿçûê ïðîãðàììèðîâàíèÿ R. 
Îñíîâíûì ïðåèìóùåñòâîì R ïî ñðàâíåíèþ ñ ïàêåòîì IBM 
SPSS Statistics ÿâëÿåòñÿ òî, ÷òî R – ïðîãðàììíûé ïðîäóêò 
ñ îòêðûòûì êîäîì, êîòîðûé ñâîáîäíî ðàñïðîñòðàíÿåòñÿ. 

Êëþ÷åâûå ñëîâà: ñèñòåìà ïîääåðæêè ïðèíÿòèÿ ðåøå-
íèé, êâàëèôèêàöèîííàÿ ýêñïåðòèçà, ïðèãîäíîñòü ñîðòîâ 
ê ðàñïðîñòðàíåíèþ, óñëîâíûé ñòàíäàðò, ñòàòèñòè÷å-
ñêèå ìåòîäû â ñåëåêöèè, äèñïåðñèîííûé àíàëèç, êëàñòåð-
íûé àíàëèç, R, IBM SPSS Statistics.
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SPSS, analysis package included in MS Excel and programe 
language R was compared for the following criteria: inter-
face usability, functionality, quality of calculation result 
presentation, visibility of graphical information, software 
cost. The both packages were widely used in the world for 
statistical data processing, they have similar functions for 
statistics calculation. Conclusion. Tasks of VSD were sepa-
rated and recommended to tackle using investigated tools. 
Programe language R was a product recommended to use as 
a tool. The main advantage of R as compared to the pack-
age IBM SPSS Statistics is the fact that R is an open source 
software. 

Keywords: decision support system, qualifying examina-
tion, varieties suitability for dissemination, conditional stan-
dard, statistical methods in breeding, dispersion analysis, clus-
ter analysis, R, IBM SPSS Statistics.
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