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kalkulusi (3-4-5) sabunebismetyvelo mecnierebebisaTvis
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2. koordinatebi

kalkulusi eyrdnoba or ZiriTad safuZvels: namdvil ricxvTa Teorias, ro​me​lic xangrZliv istoriul periodSi viTardeboda, da analizur geometrias, rome​lic XVII saukuneSi dekartisa*) da fermas**) mier erTmaneTisgan damo​u​kideblad iyo ga​azrebuli.

analizuri geometriis ZiriTadi idea martivia: sibrtyeze wertilis mdebareoba Se​iZleba ori ricxviT aRiweros da amdenad yoveli debuleba wertilebis Sesaxeb Se​iZleba gadayvanil iqnes debulebebSi ricxvebze.

2.1. wertilis koordinatebi. manZilis formula
sibrtyeSi gavavloT ori urTierTperpendikularuli wrfe. horizontalur wrfes vuwodoT abscisTa RerZi, xolo vertikalurs _ ordinatTa RerZi, maTi Ta​nakveTis wertils ki _ dekartis koordinatTa sistemis saTave (ix. nax. 2.1.1). 
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SevarCioT sigrZis erTeuli (masStabis erTeuli). yovel P wertils sib​rtyeze vuTanadebT dalagebul namdvil ri​cxvTa 
[image: image216.jpg]Dolbear|  Bessey|
Dolbear T=0.25N + 40
Bessey T=0.21N+40.4
+ Bessey data
80.0 :' .
60.0
L 1 L 1 S 1 L

100.0 150.0 200.0



 wyvils (e. i. (1,2) da (2,1) sxvada​sxva wyvils war​mo​ad​​genen), romelTac P wer​ti​lis koordinatebi (a-s abscisa, xolo b-s or​dinata ewodeba) ewodeba da gamoxatavs man​Zils Sesabamisad y da x RerZamde. pirveli ko​or​di​na​ti (abscisa) dadebiTia (uaryofiTia) yve​la im wer​tilisTvis, romelic y RerZis mar​jvniv (mar​cxniv) mdebareobs, e. i. marjvena (mar​cxena) na​xevarsibrtyeSi. analogiurad, meo​re koordi​na​ti (ordinata) dadebiTia (uaryo​fi​Tia), Tu wer​tili mdebareobs zeda (qveda) na​xe​varsib​rtye​Si (ix. nax. 2.1.2). koordinatTa sib​rtye iyofa oTx kvadrantad (ix. nax. 2.1.3): I (
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koordinatTa sistemis SerCevis Semdeg myardeba urTierTcalsaxa Tanadoba sib​rtyis wertilebsa da namdvil ricxvTa dalagebul wyvilebs Soris. Tumca ko​or​di​natTa sistemis SerCevis dros didia Tavisufleba koordinatTa sistemis saTa​vis, RerZebis mimarTulebis da masStabis erTeulis SerCevis TvalsazrisiT. erTi da igive wertils sxvadasxva koordinatTa sistemaSi ricxvTa sxvadasxva da​lage​bu​li wyvili eTanadeba. magaliTad, Tu aviRebT raime koordinatTa sistemas da axal ko​ordinatTa sistemas miviRebT mxolod koordinatTa sistemis saTavis gadataniT RerZebis mimarTulebebisa da masStabis erTeulis Seucvlelad, maSin Zvel (x, y) da axal (X,Y) koordinatebs Soris kavSiri moicema (ix. nax. 2.1.4)
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tolobebiT, sadac 
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 axali saTavis koordinatebia Zveli sistemis mimarT.
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Teorema 2.1.1. 
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 wertilebs Soris moicema
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manZilis formuliT.

damtkiceba. piTagoras*) Teoremis Tanaxmad, manZili (x, y) wertilidan (0,0) sa​Ta​vem​de (ix. nax. 2.1.5)
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tolia. Tu axla saTaves gadavitanT 
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 wertilSi, maSin, (2.1.1)-is ZaliT, 
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 werti​lis koordinatebi axali saTavis mimarT iqneba (ix. nax. 2.1.6)
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da (2.1.2)-is mtkiceba gamomdinareobs (2.1.3)-dan. cxadia, (2.1.2) formula piTago​ras Te​o​re​mis uSualo gamoyenebiTac miiReba (ix. nax. 2.1.6). 

zemoTqmulis analogiurad, sivrcis wertilebs urTierTcalsaxad eTanadeba ri​cx​vTa dalagebuli sameulebi (mesame koordinats aplikata ewodeba); Semogvaqvs siv​rceSi dekartis marTkuTxa ko​or​di​nat​Ta 
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 sistemis cneba; mxolod saTavis ga​da​ta​nis SemTxvevaSi Zvel da axal koordinatebs Soris kavSiri moicema
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 axali saTavis koordinatebia Zveli sistemis mimarT; da mtkicdeba (ix. nax. 2.1.7) 
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manZilisa da 
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 wertilebs Soris manZilis gamosaTvleli
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formulebi.

2.2. wrfe. WriWina da temperatura
Teorema 2.2.1. vTqvaT, 
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. maSin yvela im wertilTa sim​rav​le, romlis koordinatebi akmayofilebs


[image: image39.wmf]Ax

By

C

+

+

=

0

                              (2.2.1)

gantolebas, warmoadgens wrfes da, piriqiT, yoveli wrfe warmoadgens im wer​til​Ta simravles, romelTa koordinatebi akmayofileben (2.2.1) gantolebas.

damtkiceba. SevniSnoT, rom vertikaluri y RerZi da misi paraleluri wrfe​e​bi war​moadgenen (x, y) wertilTa iseT geometriul adgils, romlebic, Sesabamisad, ak​ma​yofileben 
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 gamosaxavs manZils y RerZsa da mis paralelur wrfes Soris. am SemTxvevaSi [ix. (2.2.1)] 
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vTqvaT, axla l warmoadgens koordinatTa sistemis saTaveze gamaval wrfes, ro​me​​lic RerZebs ar emTxveva. maSin, Tu P wertili l wrfis da 
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 imis Se​sa​ba​mi​sad, l wrfe pirvel Tu meoTxe kvadrantSi gadis (ix. nax. 2.2.1).

vTqvaT, axla Q l wrfis nebismieri wertilia. SevniSnoT, rom Tu 
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niSnebis Sesaxeb zemoT gakeTebuli SeniSvnidan gamomdinareobs, rom Tu wertili l wrfeze mdebareobs, maSin misi koordinatebi akmayofileben 
[image: image57.wmf]y

mx

=

 gantolebas, mi​u​​xedavad imisa, 
[image: image58.wmf]m

>

0

 Tu 
[image: image59.wmf]m

<

0

. marTlac, roca 
[image: image60.wmf]0

>

x

, e. i., 
[image: image61.wmf]x

x

=

, Tu 
[image: image62.wmf]0

>

m

, ma​Sin 
[image: image63.wmf]0

>

y

, e. i., 
[image: image64.wmf]y

y

=

, 
[image: image65.wmf]m

m

=

 da 
[image: image66.wmf]mx

y

=

; Tu 
[image: image67.wmf]0

<

m

, maSin 
[image: image68.wmf]0

<

y

, e. i., 
[image: image69.wmf]y

y

-

=

, 
[image: image70.wmf]m

m

-

=

 da 
[image: image71.wmf]mx

y

-

=

-

, saidanac  (-1)-ze gamravlebis Semdeg miviRebT 
[image: image72.wmf]mx

y

=

. ana​lo​giurad SeiZleba ganvixiloT SemTxveva 
[image: image73.wmf]0

<

x

. axla vaCvenoT, rom yvela (x, y) wertili, ro​me​lic 
[image: image74.wmf]y

mx

=

 gantolebas akmayofilebs, l wrfes ekuTvnis. marTlac, Tu davuSvebT, rom (x, y) ar ekuTvnis l-s da ekuTvnis sxva 
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 sxvadasxva wrfea gavlebuli). axla, ro​​gorc zemoT, SegviZlia davamtkicoT, rom (x, y) ekuTvnis 
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(2.2.2) gantolebaSi m ricxvs wrfis daxra (slope) ewodeba (mas sakuTxo koeficientsac uwodeben), xolo b-s _ kvali (in​ter​cept).

vTqvaT, (2.2.2) gantolebiT mocemuli wrfe 
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Teorema 2.2.2. ori sxvadasxva wrfe paraleluria maSin da mxolod maSin, roca ma​Ti daxrebi tolia.

damtkiceba. rogorc es Teorema 2.2.1-is damtkicebis dros vnaxeT, ara​ver​ti​ka​lu​ri l wrfis daxra tolia misi paraleluri, saTaveze gamavali 
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saxe.

damtkiceba. erTi mxriv, radgan (2.2.4)-dan gamomdinareobs, rom
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2.3. wrewiri

gansazRvra. wrewiri ewodeba sibrtyis yvela im (x , y) wertilTa geometriul ad​gils, romelic Tanabradaa daSorebuli imave sibrtyis raime erTi (a , b) wer​ti​lidan. am wertils wrewiris cen​tri, xolo manZils wrewiris r radiusi ewodeba.

or wertils Soris manZilis (2.1.2) formulis Tanaxmad
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gantolebis amonaxsnTa simravle warmoadgens an wrewirs, an wertils, an cariel simravles.

damtkiceba. gamoviyenoT srul kvadratamde Sevsebis meTodi (es meTodi cnobili iyo jer kidev Zvel babilonSi):
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CavsvaT es ukanaskneli gamosaxulebebi (2.3.2)-Si:
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es ki imas niSnavs, rom TiToeuli maTgani nuli unda iyos, e. i., (2.3.3)-is amonaxsni warmoadgens erT wertils koordinatebiT
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2.4. parabola
vTqvaT, l wrfea, xolo F wertilia, romelic l-s ar ekuTvnis (ix. nax. 2.4.1). l di​reqtrisisa da F fokusis mqone pa​ra​bola ganimarteba rogorc iseT wer​​tilTa ge​ometriuli adgili, ro​me​​lic Tanabradaa daSorebuli l wrfi​sa da F wer​ti​lis​gan. F wer​ti​li​dan davuSvaT perpen​di​ku​lari l-ze. gadak​ve​Tis wertili aRvniSnoT Q-Ti. FQ monakveTis Sua wer​tili miviRoT koor​di​nat​Ta sistemis saTaved 
[image: image186.wmf](

)

FO

OQ

p

=

=

:

 da CavTva​loT, rom absci​saTa RerZi l wrfis para​le​lu​ria. maSin l wrfis gantolebas eqneba 
[image: image187.wmf]y

p

=

-

 saxe, F wertilis koor​di​na​te​bi iqneba 
[image: image188.wmf](

,

)

0

p

. vTqvaT, P wer​ti​lis koor​di​natebia 
[image: image189.wmf](

,

)

x

y

. davweroT 
[image: image190.wmf]P

x

y

=

(

,

)

-dan 
[image: image191.wmf]F

p

=

(

,

)

0

-mde da P-dan l-mde manZilebis*) tolobis piroba:


[image: image192.wmf][

]

,

)

(

)

(

)

(

)

0

(

2

2

2

2

p

y

x

x

p

y

x

-

-

+

-

=

-

+

-


saidanac


[image: image193.wmf]x

y

p

y

p

2

2

2

+

-

=

+

(

)

(

)

.
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gantolebis amonaxsnTa simravle warmoadgens parabolas vertikaluri RerZiT.
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SemoviRoT axali koordinatTa sistema, romelic miiReba sistemis paraleluri ga​da​taniT, rac gamoxatulia
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*) rene dekarti (1596 _ 1650) _ frangi filosofosi da maTematikosi


**) p. ferma (1601 _ 1665) _ frangi maTematikosi, profesiiT iuristi


*) piTagora samoseli (Zv. w. daaxl. 570 _ daaxl. 500) _ berZeni moazrovne


*) raime wertilidan wrfemde manZili ewodeba am wertilidan wrfeze daSvebuli per�pen�dikularis sigrZes.
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