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1. ȨɈɋɊɋɓɎɋ.  
ȭɆɊɆɝɆ ɔ ɕɔɑɋɘɋ ɇɖɔɞɋɓɓɔɉɔ ɘɋɑɆ 



ȭɓɆɝɋɓɎɋ ɔɘɐɖɡɘɎɥ ɕɆɖɆɇɔɑɎɝɋɗɐɔɏ ɘɖɆɋɐɘɔɖɎɎ ɕɔɑɋɘɆ ɗɓɆɖɥɊɆ 
Ɋɑɥ ɗɘɆɓɔɈɑɋɓɎɥ ɐɑɆɗɗɎɝɋɗɐɔɏ ɒɋɛɆɓɎɐɎ 

 
ȪɔɐɆɍɆɘɋɑɢɗɘɈɔ ɕɆɖɆɇɔɑɎɝɓɔɗɘɎ ɘɖɆɋɐɘɔɖɎɎ ɕɔɑɋɘɆ, ɕɔɑəɝɋɓɓɔɋ Ɉ ɕɋɖ. 

ɕɔɑ. XVII  Ɉ., ɥɈɎɑɔɗɢ ɕɋɖɈɡɒ ɕɖɎɒɋɖɔɒ ɆɊɋɐɈɆɘɓɔɉɔ ɕɖɎɒɋɓɋɓɎɥ 
ɒɆɘɋɒɆɘɎɐɎ Ɉ ɊɎɓɆɒɎɐɋ. Ȩ ɕɖɋɊɞɋɗɘɈəɤɟəɤ ɣɕɔɛə ɎɗɕɔɑɢɍɔɈɆɓɎɋ 
ɒɆɘɋɒɆɘɎɐɎ Ɉ ɒɋɛɆɓɎɐɋ ɔɉɖɆɓɎɝɎɈɆɑɔɗɢ ɔɇɑɆɗɘɢɤ ɗɘɆɘɎɐɎ, Ɉ ɐɔɘɔɖɔɏ 
ɊɈɎɌɋɓɎɋ ɔɘɗəɘɗɘɈəɋɘ,  Ɏ ɐɎɓɋɒɆɘɎɐɎ, Ɉ ɐɔɘɔɖɔɏ ɗɎɑɡ ɊɈɎɌɋɓɎɥ ɓɋ 
ɖɆɗɗɒɆɘɖɎɈɆɤɘɗɥ (ɆɗɘɖɔɓɔɒɎɥ).  
Ȩ ɊɔɐɆɍɆɘɋɑɢɗɘɈɋ ɕɆɖɆɇɔɑɎɝɓɔɗɘɎ ɘɖɆɋɐɘɔɖɎɎ ɕɔɑɋɘɆ, ɓɆɏɊɋɓɓɔɒ Ɉ ɕɋɖ. 

ɕɔɑ. XVII  Ɉ., ɎɗɕɔɑɢɍɔɈɆɑɗɥ ɖɥɊ ɓɔɈɆɘɔɖɗɐɎɛ ɕɔɑɔɌɋɓɎɏ, ɝəɌɊɡɛ 
ɕɖɋɊɞɋɗɘɈəɤɟɋɏ ɘɖɆɊɎɜɎɎ. ɃɘɎ ɕɔɑɔɌɋɓɎɥ ɇɡɑɎ ɍɆɘɋɒ ɔɇɔɇɟɋɓɡ Ȯ. 
ȳɢɤɘɔɓɔɒ Ɏ ɑɋɉɑɎ Ɉ ɔɗɓɔɈə ɗɔɍɊɆɓɓɔɏ Ɏɒ ɐɑɆɗɗɎɝɋɗɐɔɏ ɒɋɛɆɓɎɐɎ.  

 
Ȩɔɘ ɣɘɎ ɕɔɑɔɌɋɓɎɥ: 
 

- ɍɆɐɔɓ ɕɖɥɒɔɑɎɓɋɏɓɔɏ ɎɓɋɖɜɎɎ;  
- ɍɆɐɔɓ ɐɈɆɊɖɆɘɎɝɓɔɏ ɍɆɈɎɗɎɒɔɗɘɎ ɕəɘɎ ɔɘ ɈɖɋɒɋɓɎ ɕɖɎ ɕɆɊɋɓɎɎ ɘɋɑ ɕɔɊ 
ɊɋɏɗɘɈɎɋɒ ɘɥɌɋɗɘɎ (ɕɖɋɊɞɋɗɘɈɋɓɓɎɐ Ɉɘɔɖɔɉɔ ɍɆɐɔɓɆ ȳɢɤɘɔɓɆ); 

- ɍɆɐɔɓ ɕɆɖɆɑɑɋɑɔɉɖɆɒɒɆ ɗɎɑ Ɏ ɊɈɎɌɋɓɎɏ, Ɉ ɗɔɔɘɈɋɘɗɘɈɎɎ ɗ ɐɔɘɔɖɡɒ 
ɗɑɔɌɓɡɋ ɗɎɑɡ Ɏ ɈɡɍɡɈɆɋɒɡɋ ɎɒɎ ɊɈɎɌɋɓɎɥ ɒɔɉəɘ ɇɡɘɢ ɕɖɋɊɗɘɆɈɑɋɓɡ 
Ɉ ɈɎɊɋ Ɉɋɐɘɔɖɓɔɏ ɗəɒɒɡ ɓɋɍɆɈɎɗɎɒɡɛ ɐɔɒɕɔɓɋɓɘ. 



ȮɗɘɔɖɎɥ ɈɔɕɖɔɗɆ 
 
 ȭɆɊɆɝɆ ɔ ɇɖɔɞɋɓɓɔɒ ɘɋɑɋ ɈɔɍɓɎɐɑɆ ɋɟɋ Ɉ ɆɓɘɎɝɓɔɗɘɎ, ɓɔ Ɉɕɑɔɘɢ Ɋɔ 
XVI  Ɉ. Ɉɔɕɖɔɗ ɔ ɚɔɖɒɋ ɘɖɆɋɐɘɔɖɎɎ ɕɔɑɋɘɆ Ɉ ɓɋɏ ɓɋ ɔɇɗəɌɊɆɑɗɥ. ȴɗɓɔɈɓɡɒ 
Ɉ ɊɔɐɑɆɗɗɎɝɋɗɐɔɏ ɒɋɛɆɓɎɐɋ ɇɡɑ Ɉɔɕɖɔɗ ɔ ɕɖɎɝɎɓɋ ɊɈɎɌɋɓɎɥ ɕɔɗɑɋ əɘɖɆɘɡ 
ɊɈɎɌəɟɎɒɗɥ ɘɋɑɔɒ ɐɔɓɘɆɐɘɆ ɗ ɎɗɛɔɊɓɡɒ çɊɈɎɉɆɘɋɑɋɒè ï ɖəɐɔɏ, 
ɇɖɔɗɆɤɟɋɏ ɐɆɒɋɓɢ, ɎɑɎ ɘɋɘɎɈɔɏ ɑəɐɆ, Ɏɍ ɐɔɘɔɖɔɉɔ ɈɡɕəɗɐɆɋɘɗɥ ɗɘɖɋɑɆ. ȪɈɆ 
ɈɆɖɎɆɓɘɆ ɔɘɈɋɘɆ: ɗɖɋɊɆ (ɈɔɍɊəɛ), Ɉ ɐɔɘɔɖɔɏ ɕɖɔɎɗɛɔɊɎɘ ɕɔɑɋɘ, ɎɑɎ 
ɕɋɖɋɊɆɓɓɆɥ ɘɋɑə ɗɎɑɆ (Ɏɒɕɋɘəɗ). 
 
 Ȩɔɕɖɔɗ ɔ ɚɔɖɒɋ ɘɖɆɋɐɘɔɖɎɎ ɕɔɑɋɘɆ ɈɔɍɓɎɐ ɘɔɑɢɐɔ Ɉ XVI  Ɉ. Ɉ ɗɈɥɍɎ ɗ 
ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ Ɉ ɆɖɘɎɑɑɋɖɎɎ ɒɔɖɘɎɖ Ɏ ɉɆəɇɎɜ, ɈɋɊəɟɎɛ ɓɆɈɋɗɓəɤ 
ɗɘɖɋɑɢɇə ɕɖɎ ɇɔɑɢɞɎɛ əɉɑɆɛ ɈɔɍɈɡɞɋɓɎɥ. Ƀɘɔ Ɉɔɕɖɔɗ Ɏɒɋɑ ɈɆɌɓɔɋ 
ɕɖɆɐɘɎɝɋɗɐɔɋ ɍɓɆɝɋɓɎɋ. ȭɓɆɓɎɋ ɉɋɔɒɋɘɖɎɝɋɗɐɔɏ ɚɔɖɒɡ ɘɖɆɋɐɘɔɖɎɎ ɒɔɉɑɔ 
ɇɡɘɢ ɎɗɕɔɑɢɍɔɈɆɓɔ Ɋɑɥ ɔɜɋɓɐɎ ɊɆɑɢɓɔɗɘɎ Ɏ Ɉɡɗɔɘɡ ɕɔɑɋɘɆ ɗɓɆɖɥɊɔɈ ɕɖɎ 
ɕɖɔɎɍɈɔɑɢɓɔɒ əɉɑɋ ɈɔɍɈɡɞɋɓɎɥ ɓɆ ɔɗɓɔɈɋ ɊɆɓɓɡɛ ɕɖɔɇɓɡɛ ɗɘɖɋɑɢɇ.  
 
 ȨɕɋɖɈɡɋ Ɉɔɕɖɔɗ ɔ ɚɔɖɒɋ ɘɖɆɋɐɘɔɖɎɎ ɇɡɑ ɖɆɗɗɒɔɘɖɋɓ ȳ. ȸɆɖɘɆɑɢɋɏ 
(1537); ɓɔ ɗɈɔɋ ɔɐɔɓɝɆɘɋɑɢɓɔɋ ɖɋɞɋɓɎɋ ɔɓ ɕɔɑəɝɎɑ ɑɎɞɢ ɗɕəɗɘɥ ɗɘɔɑɋɘɎɋ Ɉ 
ɖɆɇɔɘɋ Ƀ. ȸɔɖɖɎɝɋɑɑɎ (1644). ȸɋɍɎɗ ɔ ɕɆɖɆɇɔɑɎɝɓɔɗɘɎ ɕɖɎ ɕɖɔɎɍɈɔɑɢɓɔɒ 
əɉɑɋ ɈɔɍɈɡɞɋɓɎɥ ɇɡɑ ɗɚɔɖɒəɑɎɖɔɈɆɓ ȧ. ȰɆɈɆɑɢɋɖɎ (1632) Ɏ ȩɆɑɎɑɋɋɒ 
(1638); ɓɔ ɊɔɐɆɍɆɑɎ ɔɓɎ ɋɉɔ ɘɔɑɢɐɔ Ɋɑɥ ɗɑəɝɆɥ ɉɔɖɎɍɔɓɘɆɑɢɓɔɏ ɗɘɖɋɑɢɇɡ.  



ȪɎɓɆɒɎɐɆ ɕɔɑɋɘɆ ɗɓɆɖɥɊɆ Ɉ ɊɔɐɑɆɗɗɎɝɋɗɐɔɏ ɒɋɛɆɓɎɐɋ 
 
Ȩ ɊɔɐɑɆɗɗɎɝɋɗɐɔɏ ɒɋɛɆɓɎɐɋ ɕɔɑɋɘ ɗɓɆɖɥɊɆ ɔɕɖɋɊɋɑɥɑɗɥ ɗɔɈɒɋɗɘɓɡɒ 

ɊɋɏɗɘɈɎɋɒ ɊɈəɛ ɗɎɑ ï ɎɒɕɋɘəɗɆ, ɈɑɔɌɋɓɓɔɉɔ Ɉ ɗɓɆɖɥɊ ɈɍɖɡɈɔɒ ɕɔɖɔɛɔɈɔɏ 
ɗɒɋɗɎ, Ɏ ɘɥɌɋɗɘɎ, ɕɖɎɗəɟɋɏ ɋɒə ɔɘ ɕɖɎɖɔɊɡ. ȷɎɑɡ ɣɘɎ ɇɡɑɎ ɖɆɍɑɎɝɓɡ ɕɔ 
ɗɈɔɋɏ ɕɖɎɖɔɊɋ. Ȱɖɔɒɋ ɘɔɉɔ ɔɓɎ ɇɡɑɎ ɖɆɍɓɔɓɆɕɖɆɈɑɋɓɡ. Ȯɒɕɋɘəɗ 
ɊɋɏɗɘɈɔɈɆɑ Ɉ ɓɆɕɖɆɈɑɋɓɎɎ ɑɎɓɎɎ ɈɔɍɈɡɞɋɓɎɥ ɔɖəɊɎɥ, Ɇ ɘɥɌɋɗɘɢ ï ɕɔ 
ɈɋɖɘɎɐɆɑɎ. ȪɈɎɌɋɓɎɋ, ɈɡɍɈɆɓɓɔɋ Ɏɒɕɋɘəɗɔɒ, ɇɡɑɔ ɈɡɓəɌɊɋɓɓɡɒ 
(ɓɆɗɎɑɢɗɘɈɋɓɓɡɒ), Ɇ ɕɆɊɋɓɎɋ ɕɔɊ ɊɋɏɗɘɈɎɋɒ ɘɥɌɋɗɘɎ ï ɋɗɘɋɗɘɈɋɓɓɡɒ.  

 
ȦɖɎɗɘɔɘɋɑɢ əɐɆɍɡɈɆɑ ɓɆ ɈɔɍɒɔɌɓɔɗɘɢ ɗɒɋɞɆɓɓɔɉɔ ɊɈɎɌɋɓɎɎ, ɓɔ 

ɗɔɔɘɈɋɘɗɘɈəɤɟɋɏ ɘɋɔɖɎɎ ɓɋ ɗɔɍɊɆɑ, ɔɉɖɆɓɎɝɎɈɞɎɗɢ ɔɇɗəɌɊɋɓɎɋɒ 
ɔɗɓɔɈɓɡɛ ɈɎɊɔɈ ɊɈɎɌɋɓɎɥ ï ɓɆɗɎɑɢɗɘɈɋɓɓɔɉɔ Ɏ ɋɗɘɋɗɘɈɋɓɓɔɉɔ.  

  
ȴɘɗəɘɗɘɈɎɋ ɔɇɖɆɍɜɆ Ɋɑɥ ɕɔɊɖɆɌɆɓɎɥ ɕɖɎɈɋɑɔ ɐ ɘɔɒə, ɝɘɔ XVI  Ɉ. ɕɖɎ 

ɆɓɆɑɎɍɋ ɗɔɗɘɆɈɓɔɉɔ ɊɈɎɌɋɓɎɥ ɆɈɘɔɖɡ XVI  Ɉ. ɗɘɆɑɎ ɕɖɎɈɑɋɐɆɘɢɗɥ ɘɋɔɖɎɎ, 
ɖɆɍɈɎɘɡɋ Ɉ ɊɖəɉɎɛ  ɔɇɑɆɗɘɥɛ ɆɖɎɗɘɔɘɋɑɋɈɗɐɔɏ ɚɎɍɎɐɎ. ȴɊɓɔɏ Ɏɍ ɓɎɛ ɇɡɑɆ 
ɘɋɔɖɎɥ çɗɒɋɗɎè, ɖɆɍɖɆɇɔɘɆɓɓɆɥ ȦɖɎɗɘɔɘɋɑɋɒ Ɋɑɥ ɗɔɗɘɆɈɓɡɛ Ɉɋɟɋɏ (Ɉ 
ɘɖɆɐɘɆɘɋ çȴ ɖɔɌɊɋɓɎɎ Ɏ əɓɎɝɘɔɌɋɓɎɎè).  ȸɋɔɖɎɥ ɗɑɔɌɓɔɉɔ ɊɈɎɌɋɓɎɥ, 
ɔɗəɟɋɗɘɈɑɥɤɟɋɉɔɗɥ ɕɔɊ ɊɋɏɗɘɈɎɋɒ ɎɒɕɋɘəɗɆ Ɏ ɘɥɌɋɗɘɎ, ɗɘɆɑɎ 
ɈɡɗɘɖɆɎɈɆɘɢ ɕɔ ɆɓɆɑɔɉɎɎ ɗ ɘɋɔɖɎɋɏ Ɉɋɟɋɏ, ɗɔɗɘɔɥɟɎɛ Ɏɍ ɊɈəɛ 
ɈɍɆɎɒɔɊɋɏɗɘɈəɤɟɎɛ ɝɆɗɘɋɏ. ȴɇɗəɌɊɋɓɎɋ ɊɋɘɆɑɋɏ ɗɒ. ɓɎɌɋ. 



ȸɋɔɖɎɥ ɗɒɋɗɎ. ȨɎɊɡ ɗɒɋɗɎ ɕɔ ȦɖɎɗɘɔɘɋɑɤ 
 

1. ȷɔɋɊɎɓɋɓɎɋ, Ɉ ɐɔɘɔɖɔɒ ɗəɟɋɗɘɈɋɓɓɔ ɕɖɋɔɇɑɆɊɆɋɘ ɔɊɓɆ ɝɆɗɘɢ; Ɉ ɣɘɔɒ 
ɗɑəɝɆɋ ɗɒɋɗɢ ɓɆɊɋɑɥɋɘɗɥ ɗɈɔɏɗɘɈɆɒɎ ɣɘɔɏ ɝɆɗɘɎ (çɐɆɕɑɥ ɈɎɓɆ ɓɋ 
ɗɒɋɞɎɈɆɋɘɗɥ ɗ 10 ɘɡɗɥɝɆɒɎ ɒɋɖ ɈɔɊɡ, ɓɔ ɘɋɖɥɋɘ ɗɈɔɤ ɚɔɖɒə Ɏ 
Ɏɍɒɋɓɥɋɘɗɥ ɜɋɑɎɐɔɒ Ɉ ɈɔɊəè).  

2. ȷɔɋɊɎɓɋɓɎɋ, Ɉ ɐɔɘɔɖɔɒ ɕɖɔɘɎɈɔɕɔɑɔɌɓɡɋ ɐɔɒɕɔɓɋɓɘɡ ɔɇɑɆɊɆɤɘ 
ɔɊɎɓɆɐɔɈɔɏ ɎɓɘɋɓɗɎɈɓɔɗɘɢɤ; Ɉ ɣɘɔɒ ɗɑəɝɆɋ ɔɓɎ ɈɍɆɎɒɓɔ 
əɓɎɝɘɔɌɆɤɘɗɥ (ɘɋɕɑɔɋ ɕɖɎ ɗɒɋɞɎɈɆɓɎɎ ɗ ɛɔɑɔɊɓɡɒ).  

3. ȲɋɛɆɓɎɝɋɗɐɔɋ ɗɔɋɊɎɓɋɓɎɋ; Ɉ ɣɘɔɒ ɗɑəɝɆɋ ɝɆɗɘɎ, ɈɛɔɊɥɟɎɋ Ɉ ɗɔɗɘɆɈ 
ɜɋɑɔɉɔ, ɕɔɑɓɔɗɘɢɤ ɗɔɛɖɆɓɥɤɘ ɗɈɔɎ ɗɈɔɏɗɘɈɆ (ɗɒɋɗɢ ɍɋɖɋɓ ɥɝɒɋɓɥ Ɏ 
ɕɞɋɓɎɜɡ). Ƀɘɔ ɘɔɘ ɖɋɊɐɎɏ ɗɑəɝɆɏ ɗɒɋɗɎ, Ɋɑɥ ɐɔɘɔɖɔɉɔ ɈɔɍɒɔɌɓɆ 
ɐɔɑɎɝɋɗɘɈɋɓɓɆɥ ɔɜɋɓɐɆ ɗɔɈɒɋɗɘɓɔɉɔ ɊɋɏɗɘɈɎɥ ɝɆɗɘɋɏ.  

4. ȷɔɋɊɎɓɋɓɎɋ, Ɉ ɐɔɘɔɖɔɒ ɝɆɗɘɎ çɈ ɐɆɐɔɏ-ɘɔ ɒɋɖɋ ɖɆɈɓɡ ɕɔ ɗɈɔɋɏ ɗɎɑɋè. Ȩ 
ɣɘɔɒ ɗɑəɝɆɋ çɐɆɌɊɆɥ Ɏɍ ɓɎɛ Ɏɍɒɋɓɥɋɘ ɗɈɔɤ ɕɖɎɖɔɊə Ɉ ɓɆɕɖɆɈɑɋɓɎɎ 
ɕɖɋɔɇɑɆɊɆɤɟɋɉɔ, ɓɔ ɗɘɆɓɔɈɎɘɗɥ ɓɋ ɊɖəɉɎɒ ɕɖɋɊɒɋɘɔɒ, Ɇ ɝɋɒ-ɘɔ 
ɗɖɋɊɓɎɒ Ɏ ɔɇɟɎɒ Ɏɒ ɔɇɔɎɒè.  
ȴɇɟɎɏ ɈɡɈɔɊ: ɝɆɗɘɎ Ɉ ɗɔɗɘɆɈɋ ɜɋɑɔɉɔ (ɍɆ ɎɗɐɑɤɝɋɓɎɋɒ ɒɋɛɆɓɎɝɋɗɐɔɉɔ 

ɗɔɋɊɎɓɋɓɎɥ) Ɏɍɒɋɓɥɤɘ ɗɈɔɎ ɗɈɔɏɗɘɈɆ Ɉ ɍɆɈɎɗɎɒɔɗɘɎ ɔɘ ɚɔɖɒɡ ɜɋɑɔɉɔ 
(ɛɔɑɎɍɒ). ȵɔɗɐɔɑɢɐə ɜɋɑɔɋ ɓɋ ɗɈɔɊɎɒɔ ɐ ɒɋɛɆɓɎɝɋɗɐɔɏ ɗəɒɒɋ ɝɆɗɘɋɏ, 
ɐɔɑɎɝɋɗɘɈɋɓɓɆɥ ɔɜɋɓɐɆ ɗɒɋɗɎ ɕɖɔɇɑɋɒɆɘɎɝɓɆ.  



2. ȸɖɆɋɐɘɔɖɎɥ ɕɔɑɋɘɆ ɗɓɆɖɥɊɆ  
Ɉ ɊɔɐɑɆɗɗɎɝɋɗɐɔɏ ɒɋɛɆɓɎɐɋ 

 



 
Guido da  Siena , ȧɑɆɉɔɈɋɟɋɓɎɋ (1262-1279)  

ȮɍɔɇɖɆɌɋɓɎɋ çɘɖɆɋɐɘɔɖɎɎè ɕɔɑɋɘɆ ɉɔɑəɇɥ (ɗɎɒɈɔɑɆ ȷɈ. ȪəɛɆ) 
 



 
Konrad Kyeser, Bellefortis  (ɓɆɝ. 15 Ɉ.). Ƀɘɔ ɋɟɋ ɓɋ ɘɖɆɋɐɘɔɖɎɥ...  

 



 
ȵɋɖɈɔɋ ɎɍɔɇɖɆɌɋɓɎɋ ɇɆɑɑɎɗɘɎɝɋɗɐɎɛ ɘɖɆɋɐɘɔɖɎɏ 

ȶɎɗəɓɔɐ ȱɋɔɓɆɖɊɔ ɊɆ ȨɎɓɝɎ (ɔɐ. 1500 ɉ.) 
 



 
ȧɆɑɑɎɗɘɎɝɋɗɐɎɋ ɘɖɆɋɐɘɔɖɎɎ 

ȶɎɗəɓɔɐ ȱɋɔɓɆɖɊɔ ɊɆ ȨɎɓɝɎ (ɔɐ. 1500 ɉ.) 
 



 
ȧɆɑɑɎɗɘɎɝɋɗɐɎɋ ɘɖɆɋɐɘɔɖɎɎ 

ȶɎɗəɓɔɐ ȱɋɔɓɆɖɊɔ ɊɆ ȨɎɓɝɎ (ɔɐ. 1500 ɉ.) 
 



ȳɎɐɔɑɔ ȸɆɖɘɆɑɢɥ, 
çȳɔɈɆɥ ɓɆəɐɆè (1537)  
 
La nova scientia de 
Nicolo Tartaglia , Firenze, 
1537 

ȸɖɆɋɐɘɔɖɎɎ ɕɔɑɋɘɆ ɗɓɆɖɥɊɆ 
Ɋɑɥ ɊɈəɛ ɈɎɊɔɈ ɗɘɖɋɑɢɇɡ ï çɈ 
əɕɔɖè Ɏɍ ɕəɞɐɎ Ɏ ɓɆɈɋɗɓɔɏ Ɏɍ 
ɒɔɖɘɎɖɡ.  

 

ȵɋɖɈɔɋ ɕɋɝɆɘɓɔɋ 
ɎɍɔɇɖɆɌɋɓɎɋ ɇɆɑɑɎɗɘɎɝɋɗɐɎɛ 
ɘɖɆɋɐɘɔɖɎɏ 



ȸɖɆɋɐɘɔɖɎɥ ɕɔɑɋɘɆ ɗɓɆɖɥɊɆ Ɉ ɕɖɆɐɘɎɝɋɗɐɔɏ ɇɆɑɑɎɗɘɎɐɋ XVI  Ɉ. 
 

ȴɇɖɆɍɋɜ ɇɆɑɑɎɗɘɎɝɋɗɐɔɏ 
ɘɖɆɋɐɘɔɖɎɎ. ȳɎɐɔɑɔ 
ȸɆɖɘɆɑɢɥ çȳɔɈɆɥ ɓɆəɐɆè, 
1537 

 

 

 

Nicolo Tartaglia,  

La nova scientia de Nicolo 
Tartaglia.  

Firenze, 1537 

 



ȸɖɆɋɐɘɔɖɎɥ ɕɔɑɋɘɆ ɗɓɆɖɥɊɆ Ɉ ɕɖɆɐɘɎɝɋɗɐɔɏ ɇɆɑɑɎɗɘɎɐɋ XVI  Ɉ. 

ȴɇɖɆɍɜɡ ɇɆɑɑɎɗɘɎɝɋɗɐɎɛ 
ɘɖɆɋɐɘɔɖɎɏ. ȳɎɐɔɑɔ 
ȸɆɖɘɆɑɢɥ çȳɔɈɆɥ ɓɆəɐɆè, 
1537 

 

 

 

Niccolo Tartaglia,  

La nova scientia de Nicolo 
Tartaglia.  

Firenze, 1537 

 



 
ȳɎɐɔɑɔ ȸɆɖɘɆɑɢɥ: ɘɋɔɖɎɥ ɕɔɑɋɘɆ ɗɓɆɖɥɊɆ 

 
1. ȵɋɖɈɔɋ ɉɋɔɒɋɘɖɎɝɋɗɐɔɋ ɔɕɎɗɆɓɎɋ ɘɖɆɋɐɘɔɖɎɥ ɕɔɑɋɘɆ ɗɓɆɖɥɊɆ ɊɆɑ ȳ. 
ȸɆɖɘɆɑɢɥ (1499-1557). ȷɔɉɑɆɗɓɔ ȸɆɖɘɆɑɢɋ, ɘɖɆɋɐɘɔɖɎɥ ɗɔɗɘɔɎɘ Ɏɍ ɘɖɋɛ 
ɈɋɘɈɋɏ: 

(i)  ɓɆɐɑɔɓɓɆɥ ɕɖɥɒɆɥ ɑɎɓɎɥ ï ɗɔɔɘɈɋɘɗɘɈəɋɘ ɓɆɗɎɑɢɗɘɈɋɓɓɔɒə ɊɈɎɌɋɓɎɤ 
ɗɓɆɖɥɊɆ ɕɔɊ ɊɋɏɗɘɈɎɋɒ ɗɎɑɡ ɕɔɖɔɛɔɈɔɉɔ ɈɍɖɡɈɆ;  

(ii) ɊəɉɆ ɔɐɖəɌɓɔɗɘɎ ï Ɉɘɔɖɔɏ ɣɘɆɕ ɓɆɗɎɑɢɗɘɈɋɓɓɔɉɔ ɊɈɎɌɋɓɎɥ,  

(iii) ɈɋɖɘɎɐɆɑɢɓɆɥ ɕɖɥɒɆɥ ɑɎɓɎɥ ï ɗɔɔɘɈɋɘɗɘɈəɋɘ ɋɗɘɋɗɘɈɋɓɓɔɒə 
ɊɈɎɌɋɓɎɤ ɗɓɆɖɥɊɆ ɈɓɎɍ ɕɔɊ ɊɋɏɗɘɈɎɋɒ ɘɥɌɋɗɘɎ.  

2. ȸɋɔɖɎɥ ȸɆɖɘɆɑɢɎ ɔɗɓɔɈɡɈɆɋɘɗɥ ɓɆ ɈɔɗɛɔɊɥɟɋɒ ɐ ȦɖɎɗɘɔɘɋɑɤ, 
ɖɆɍɑɎɝɋɓɎɎ ɊɈəɛ ɈɎɊɔɈ ɊɈɎɌɋɓɎɥ ï ɓɆɗɎɑɢɗɘɈɋɓɓɔɉɔ Ɏ ɋɗɘɋɗɘɈɋɓɓɔɉɔ. 
ȷɒɋɞɆɓɓɔɋ ɊɈɎɌɋɓɎɋ, ɕɔ ȸɆɖɘɆɑɢɋ, ɓɋɈɔɍɒɔɌɓɔ: çȳɎɐɆɐɔɋ ɖɆɈɓɔɒɋɖɓɔ 
ɕɑɔɘɓɔɋ ɘɥɌɋɑɔɋ ɘɋɑɔ ɓɋ ɒɔɌɋɘ ɊɈɎɉɆɘɢɗɥ ɓɎ Ɉ ɐɆɐɔɒ ɎɓɘɋɖɈɆɑɋ ɈɖɋɒɋɓɎ 
ɎɑɎ ɕɖɔɗɘɖɆɓɗɘɈɆ ɊɈɎɌɋɓɎɋɒ, ɗɒɋɞɆɓɓɡɒ Ɏɍ ɓɆɗɎɑɢɗɘɈɋɓɓɔɉɔ Ɏ 
ɋɗɘɋɗɘɈɋɓɓɔɉɔè (çȳɔɈɆɥ ɓɆəɐɆè Ȱɓ. 1, ɕɖɋɊɑ. 5). 

3. ȵɖɎɝɎɓɆ: ɓɆɗɎɑɢɗɘɈɋɓɓɔɋ ɊɈɎɌɋɓɎɋ ɈɗɋɉɊɆ ɕɖɔɎɗɛɔɊɎɘ ɗ ɍɆɒɋɊɑɋɓɎɋɒ, 
Ɇ ɋɗɘɋɗɘɈɋɓɓɔɋ ï ɗ əɗɐɔɖɋɓɎɋɒ. ȴɊɓɔ Ɏ ɘɔ Ɍɋ ɘɋɑɔ ɔɊɓɔɈɖɋɒɋɓɓɔ ɓɋ 
ɒɔɌɋɘ əɗɐɔɖɥɘɢɗɥ Ɏ ɍɆɒɋɊɑɥɘɢɗɥ. ȵɔɣɘɔɒə Ɉ ɐɆɌɊɡɏ ɒɔɒɋɓɘ ɘɋɑɔ 
ɊɈɎɌɋɘɗɥ ɑɎɇɔ ɈɡɓəɌɊɋɓɓɡɒ, ɑɎɇɔ ɋɗɘɋɗɘɈɋɓɓɡɒ ɊɈɎɌɋɓɎɋɒ.  

4. ȪɑɎɓɆ ɕɖɥɒɔɑɎɓɋɏɓɔɉɔ ɔɘɖɋɍɐɆ ɈɡɓəɌɊɋɓɓɔɉɔ ɊɈɎɌɋɓɎɥ 
əɈɋɑɎɝɎɈɆɋɘɗɥ Ɉɒɋɗɘɋ ɗ əɈɋɑɎɝɋɓɎɋɒ əɉɑɆ ɈɔɍɈɡɞɋɓɎɥ ɔɖəɊɎɥ.  

5. çQuesiti et invenzioni diverseè (1546). ȵɔɥɈɑɋɓɎɋ ɗɒɋɞɆɓɓɔɉɔ ɊɈɎɌɋɓɎɥ.  



ȵɖɋɊɗɘɆɈɑɋɓɎɋ ɔ ɗɒɋɞɆɓɓɔɒ ɊɈɎɌɋɓɎɎ (ɕɔɊ ɊɋɏɗɘɈɎɋɒ 
ɓɋɗɐɔɑɢɐɎɛ ɗɎɑ) ɕɔ ɆɓɆɑɔɉɎɎ ɗ ɘɋɔɖɎɋɏ ɗɒɋɗɎ ȦɖɎɗɘɔɘɋɑɥ 

ȸɋɔɖɎɥ ɗɒɋɞɆɓɓɔɉɔ ɊɈɎɌɋɓɎɥ ɗɘɖɔɎɘɗɥ ɕɔ ɆɓɆɑɔɉɎɎ ɗ ɘɋɔɖɎɋɏ ɗɒɋɗɎ 
Ɋɑɥ Ɉɋɟɋɏ. ȷɈɔɏɗɘɈɆ ɗɑɔɌɓɔɉɔ ɊɈɎɌɋɓɎɥ ɈɡɈɔɊɥɘɗɥ Ɏɍ ɗɈɔɏɗɘɈ ɗɑɔɌɓɔɏ 
ɈɋɟɎ.  

 

ȷɔɉɑɆɗɓɔ ɕɖɆɐɘɎɝɋɗɐɎɒ ɇɆɑɑɎɗɘɎɐɆɒ Ɏ ɘɋɔɖɋɘɎɐɆɒ ɊɈɎɌɋɓɎɥ XVI Ɉ. 
ɕɋɖɈɆɥ ɈɋɘɈɢ ɇɆɑɑɎɗɘɎɝɋɗɐɔɏ ɘɖɆɋɐɘɔɖɎɎ ï ɓɆɐɑɔɓɓɡɏ ɔɘɖɋɍɔɐ ɕɖɥɒɔɏ ï 
ɗɔɔɘɈɋɘɗɘɈəɋɘ ɈɡɓəɌɊɋɓɓɔɒə ɊɈɎɌɋɓɎɤ ɕɔɊ ɊɋɏɗɘɈɎɋɒ ɎɒɕɋɘəɗɆ. 
ȷɒɋɞɆɓɓɔɋ ɊɈɎɌɋɓɎɋ ɓɆ ɣɘɔɒ ɔɘɖɋɍɐɋ ɆɓɆɑɔɉɎɝɓɔ ɕɋɖɈɔɒə ɘɎɕə ɗɒɋɗɎ: 
ɔɊɓɆ Ɏɍ ɋɉɔ ɐɔɒɕɔɓɋɓɘ (Ɏɒɕɋɘəɗ) ɍɓɆɝɎɘɋɑɢɓɔ ɕɖɋɈɔɗɛɔɊɎɘ Ɋɖəɉəɤ 
(ɘɥɌɋɗɘɢ). ȵɔɣɘɔɒə ɓɆ ɊɆɓɓɔɒ ɔɘɖɋɍɐɋ ɊɈɎɌɋɓɎɋ ɕɔɑɓɔɗɘɢɤ ɔɕɖɋɊɋɑɥɋɘɗɥ 
Ɏɒɕɋɘəɗɔɒ. ȵɖɔɒɋɌəɘɔɝɓɆɥ ɈɋɘɈɢ, ɕɖɋɊɗɘɆɈɑɋɓɓɆɥ Ɋəɉɔɏ ɔɐɖəɌɓɔɗɘɎ, 
ɗɔɔɘɈɋɘɗɘɈəɋɘ  ɘɖɋɘɢɋɒə ɘɎɕə ɗɒɋɗɎ, ɐɔɉɊɆ ɕɖɎɒɋɖɓɔ ɖɆɈɓɡɋ ɗɎɑɡ ï 
ɎɒɕɋɘəɗɆ Ɏ ɘɥɌɋɗɘɎ - ɇɔɖɤɘɗɥ ɒɋɌɊə ɗɔɇɔɏ.  Ƀɘɔ ɗɆɒɡɏ ɗɑɔɌɓɡɏ ɗɑəɝɆɏ, 
ɒɆɘɋɒɆɘɎɝɋɗɐɔɋ ɔɕɎɗɆɓɎɋ ɐɔɘɔɖɔɉɔ ɕɖɔɇɑɋɒɆɘɎɝɓɔ. ȰɔɓɋɝɓɆɥ ɈɋɘɈɢ 
ɘɖɆɋɐɘɔɖɎɎ ɈɔɍɈɖɆɟɆɋɘ ɐ ɆɓɆɑɔɉɎɎ ɗ ɕɋɖɈɡɒ ɈɎɊɔɒ ɗɒɋɗɎ, ɘɔɑɢɐɔ ɍɊɋɗɢ  
ɘɥɌɋɗɘɢ ɕɔɑɓɔɗɘɢɤ ɕɔɇɋɌɊɆɋɘ Ɏɒɕɋɘəɗ. ȫɤ ɔɕɖɋɊɋɑɥɋɘɗɥ ɘɖɆɋɐɘɔɖɎɥ 
ɕɆɊɋɓɎɥ ɕɔ ɕɖɥɒɔɏ.  



ȸɖɆɋɐɘɔɖɎɥ ɕɔɑɋɘɆ ɗɓɆɖɥɊɆ (ɕɔ ɗɑɋɊɆɒ ȳ. ȸɆɖɘɆɑɢɎ)  
Luys Collado, Platica  manual de artilleria . Milano, 1592 



ȸɖɆɋɐɘɔɖɎɥ ɕɔɑɋɘɆ ɗɓɆɖɥɊɆ (ɕɔ ɗɑɋɊɆɒ ȳ. ȸɆɖɘɆɑɢɎ)  
Daniel Ufano, Artillerie , ou vraye instruction de l'artillerie et de ses 

appartenances. Berthelin, 1628. 


