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saidanac gamomdinareobs ariTmetikuli progresiis wevrTa jamis XE "ariTmetikuli progresiis wevrTa jamis formula"  Sem​de​gi formula
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sadac q-s geometriuli progresiis mniSvneli XE "geometriuli progresiis mniSvneli"  ewodeba.
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geometriuli progresiis zogadi wevris XE "geometriuli progresiis zogadi wevris formula"  (5.2.6) formula advilad mtkicdeba ma​Tematikuri induqciis meTodis gamoyenebiT.
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Tu Cven ganvixilavT mimdevrobas Semdegi zogadi wevriT
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gamosaxulebas mwkrivi XE "mwkrivi"  ewodeba.

gansazRvra 5.2.7. (5.2.16) mwkrivis kerZo jami XE "mwkrivis kerZo jami"  ewodeba

[image: image89.wmf]å

=

=

n

k

k

n

a

S

1


gamosaxulebas.

gansazRvra 5.2.8. (5.2.16) mwkrivis S jami XE "mwkrivis jami"  ewodeba

[image: image90.wmf]n

n

S

S

+¥

®

=

lim


zRvars. Tu S sasrulia, mwkrivs krebadi ewodeba, xolo Tu [image: image91.wmf]±¥

=

S

, an saerTod ar arsebobs, mwkrivs ganSladi ewodeba.

axla, vTqvaT, 
[image: image92.wmf]1

<

q

, maSin (5.2.10) mimdevrobis ganxilvis ana​lo​giu​ri msje​lo​biT advilad davrwmundebiT imaSi, rom

[image: image93.wmf]lim

n

n

q

®

¥

=

0

.

marTlac, eqvivalenturia Semdegi mtkicebebi:


[image: image94.wmf]q

n

q

n

q

q

n

n

lg

lg

lg

lg

e

e

e

>

Û

<

Û

<

<

, radgan 
[image: image95.wmf].

0

lg

<

q


axla, Tu 
[image: image96.wmf]ú

ú

û

ù

ê

ê

ë

é

=

q

N

lg

lg

:

)

(

e

e

>0 (radgan 
[image: image97.wmf]0

lg

<

e

), maSin 
[image: image98.wmf]e

<

n

q

, roca 
[image: image99.wmf])

(

e

N

n

>

*), e.i., 
[image: image100.wmf]0

lim

=

¥

®

n

n

q

.

am ukanasknelis gaTvaliswinebiT ki, Tu Cven ganvixilavT absoluturi si​didiT usas​rulod klebad

[image: image101.wmf]K

K

,

,

,

,

,

1

1

2

1

3

1

2

1

-

=

=

=

n

n

q

a

a

q

a

a

q

a

a

a

              (5.2.17)

geometriul progresias, (5.2.9) tolobaSi zRvarze [image: image102.wmf](

)

n

®

¥

 ga​das​vliT miviRebT usasrulod klebadi (5.2.17) geometriuli progresiis wev​rTa

[image: image103.wmf]L

L

+

+

+

+

+

=

-

1

1

2

1

1

1

n

q

a

q

a

q

a

a

S


jamis, romelic mwkrivs warmoadgens, gamomsaxvel Semdeg formulas:

[image: image104.wmf](

)

q

a

q

a

q

a

q

q

a

q

a

q

q

a

S

S

n

n

n

n

n

n

n

-

=

×

-

-

-

=

-

-

-

=

-

-

=

=

¥

®

¥

®

¥

®

¥

®

1

0

1

1

lim

1

1

lim

1

1

lim

lim

1

1

1

1

1

1

.

aq Cven gamoviyeneT zRvris is Tvisebebi, rom sxvaobis zRvari zRvarTa sxvaobis, xo​lo namravli TanamamravlTa zRvrebis namravlis tolia.

mimdevrobebis zRvrebis gamoTvlis dros sasargebloa Semdegi ori zRvris codna:
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mwkrivis krebadobis d’alamberis*) kriteriumi XE "d’alamberis kriteriumi"  (niSani) zRvruli formiT 5.2.10. Tu arsebobs
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maSin (5.2.16) mwkrivi krebadia, roca [image: image110.wmf]1

<

q

; ganSladia, roca [image: image111.wmf]1

>

q

; da​matebiT gamok​vle​vas saWiroebs, roca [image: image112.wmf]1

=

q

.

mwkrivis krebadobis koSis**) kriteriumi XE "koSis kriteriumi"  zRvruli formiT 5.2.11. Tu arsebobs
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mwkrivebis Sedarebis Teorema XE "mwkrivebis Sedarebis Teorema"  5.2.12. vTqvaT, gvaqvs ori dadebiTwev​​rebiani
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mwkrivi. Tu, dawyebuli romelime nomridan (vTqvaT, roca [image: image119.wmf]N
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utoloba, maSin (5.2.19) mwkrivis krebadobidan gamomdinareobs (5.2.18) mwkri​vis krebadoba, xolo (5.2.18) mwkrivis ganSladobidan gamom​di​na​reobs (5.2.19) mwkrivis ganSladoba.
naleqebis (ix. $7.1-is bolo nawili) dagroveba wylis rezervuarSi. dagrovebis procesi SeiZleba warmovadginoT cxrilis formiT ricxviTi mimdevrobis saxiT, romlis wevrebic aRniSnaven rezervuaris tevadobis wliur Semcirebas. vTqvaT, rezervuaris aSenebis dasrulebis momentisaTvis (nulovani weli) masSi dagrovili naleqebis raodenoba 
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m3-ia da yovel Semdeg wels rezervuarSi ileqeba 
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m3 naleqi. 5 wlis Semdeg rezervuarSi dagrovili naleqebi mTlianobaSi
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-s toli iqneba da a.S. amdenad, miviReT ariTmetikuli progresia 
[image: image125.wmf]d

 sxvaobiT: 


[image: image126.wmf].

,

2

,

,

K

d

a

d

a

a

+

+


am progresias ariTmetikuli progresia imitom ewodeba, rom misi yoveli wevri dawyebuli meoredan misgan Tanabrad daSorebul wevrTa saSualo ariTmetikulia:
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wrfivi funqcia, roca 
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progresias. igive Sedegs miviRebT, Tu (5.2.20) wrfiv funqciaSi CavsvamT
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mniSvnelobebs.
Tu davuSvebT, rom nulovan wels rezervuaris tevadoba iyo 100 erTeuli da naleqebis dagrovebis procesi aRiwereba
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funqciiT, maSin rezervuaris tevadobis procentuli Semcireba pirvel wels Seadgens
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da a.S. (ix. cxrili 5.2.1). zogad formulas aqvs Semdegi saxe
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cxrili 5.2.1

rezervuaris tevadoba naleqis dagrovebis mudmivi wliuri siCqarisa da tevadobis zrdadi procentuli Semcirebis pirobebSi (bolo striqonSi me-2-dan me-6 svetis CaTvliT procentebi mocemulia measedis sizustiT)
	weli - 
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yovel momdevno wels tevadobis procentuli Semcireba ise izrdeba rom 49-e wels
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Seadgens, xolo 50-e wlis damTavrebamde is gaivseba (vinaidan darCenili 1 m3-is Sevsebas erT welze naklebi dasWirdeba, radgan srul erT weliwadSi ileqeba 2 m3). sxva sit​yve​biT, am monentisaTvis rezervuaris saerTo tevadoba Semcirdeba 100%-iT. 

CavTvaloT, rom rezervuaris sawyisi tevadoba 100 erTeulia, xolo naleqebis dagrovebis wliuri procentuli Semcireba wina welTan SedarebiT mudmivia da Seadgens wina wlis tevadobis 25%-s (e.i. wina welTan SedarebiT narCeni (darCenili) tevadoba iqneba wina wlis tevadobis 75%). 5.2.2 cxrilSi mocemulia tevadobis Semcirebis suraTi pirveli 6 wlis ganmavlobaSi.

cxrili 5.2.2.
rezervuaris tevadoba yovelwliuri procentuli Semcirebis mudmivobisa da 
absoluturi mniSvnelobis Semcirebis pirobebSi 

(me-3-dan me-6 svetis CaTvliT procentebi mocemulia measedebis sizustiT)
	weli - 
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Tu sawyis tevadobas aRvniSnavT 
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geometriul progresias. am progresias geometriuli progresia imitom ewodeba, rom misi yoveli wevri dawyebuli meoredan  misgan Tanabrad daSorebuli wevrebis saSualo geometriulia:
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rogorc es zemoT vnaxeT,  ariTmetikul progresias (5.2.20) wrfivi funcia Seesaba​me​bo​da. analogiurad, geometriul progresias Seesabameba
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maCvenebliani funqcia. marTlac, Tu (5.2.22)-Si 
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-s mivaniWebT 0,1,2,3,…... mniSvnelobebs miviRebT (5.2.21) geometriul progresias.

gruntis nawilakebis klasifikacia. niadagmcodneobasa da petrografiaSi gruntis na​wi​lakebis zomebis mixedviT klasifikaciisaTvis gamoiyeneba 
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 (fi) skala. 
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 skala See​sa​bameba nawilakis (mm-ebSi) gamosaxuli diametris minus niSniT aRebul logariTms 2-is fuZiT. skalis Sesabamisad xdeba nimuSebis sityvieri daxasiaTeba: msxvilmarcvlovani da wvrilmarcvlovani qviSa, uxeSi Tixa da a.S. (ix. cxrili 5.2.3). sityvier aRweras erTob SezRuduli gamoyeneba aqvs, gansakuTrebiT maSin, roca nawilakebi Zalze mcire zomisaa, radgan am SemTxvevaSi nawilakis zomis mcire cvlilebis  dros mTavar rols TamaSobs sruliad sxva fizikuri kanonebi. 
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 skala (dawyebuli saSualo TixiT da damTavrebuli kaWariT) dafuZnebulia ariTmetikul progresiaze, roca 
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. ase rom, misi wevrebis mniSvneloba mcirdeba da zomebis klasebis Sesabamisi mimdevrobiTi intervalebi iwyeba 9-iT, 8-iT, 7-iT da a.S. diametris (mm-ebSi) Sesabamisi gradacia warmoadgens geometriul progresias 
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, romlis wevrebis mniSvnelobebic izrdeba. amisaTvis damatebiT saWiro iqneba wvrili kenWebi davyoT oTx, xolo msxvili kenWebi _ or klasad.

cxrili 5.2.3.
nawilakebis zomis 
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	9 – 10
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saidanac, radgan measiaTasedis sizustiT (miaxloebiTia pirveli toloba)
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Tu am ukanasknels CavsvamT (5.2.23)-Si da gaviTvaliswinebT imas, rom
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SevniSnoT, rom (5.2.24) formula Cven miviReT measiaTasedis sizustiT.


















































































*) ariTmetikuli progresia ewodeba ricxvTa iseT mimdevrobas, romlis momdevno da wina wevrebis sxvaoba ucvleli rCeba. misi TiToeuli wevri, dawyebuli meoredan, wina da momdevno wevrebis saSualo ariTmetikulia.


**) geometriuli progresia ewodeba ricxvTa iseT mimdevrobas, romlis momdevno da wina wevrebis fardoba ucvleli rCeba. im pirobiT, rom geometriuli progresiis pirveli wevri da mniSvneli dadebiTia, misi TiToeuli wevri, dawyebuli meoredan, wina da momdevno wevrebis saSualo geometriulia.





*) radgan � EMBED Equation.3 ��� amitom, Tu � EMBED Equation.3 ��� maSin � EMBED Equation.3 ��� da � EMBED Equation.3 ���


*)J. l.  d’alamberi (1717 _ 1783) _ frangi maTematikosi da filoso�fo�si.


**) o. l. koSi (1789 _ 1857) _ frangi maTematikosi.


***) SevniSnoT, rom dalamberisa da koSis kriteriumebSi miTiTebul SemTxvevebSi, (5.2.16) mwkrivTan erTad krebadia da ganSladia misi absoluturi mniSvnelobebisagan Sedgenili mwkrivic. am SemTxvevaSi krebadobis dros amboben, rom mwkrivi absoluturad krebadia.
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