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O rbekl8lon KekpubMka3! Prer*enin 5b.M.Mlrayoyeynln8 PanTiow
bllan la8(/1slan8an 2017-2021-yllarcla Tarblakairwrw nyo)laniwH-
Mn§ 5 la nkllyor yo'naH3bl bo‘ylcHa Haraka{lar 8lrale§lya8lw aTtal”a
o3bln3sbéa OMy la’HT ya lan 8oba8lt nyo)laninn8H ko'rkaib oYl §an.
.kunblan, wu2ink812 la’HT VrTbl yanaéa {akoTllasbiwb yo‘HT
clayot eKT3b, ynaon Ttalakall kacl!rlar layyorla8ll ratonmayly xoryly
claylaOar 7 a "luto{lanclan lNoyclalaTtb, TuHancHBMK cbl rta3s! ya e5kl12
FaTtw cbuaurla8Hitnl8an larrcla o'rgarwb TaysacMa o‘yny éarsHblan
ya o‘yny mn8lubly A<y llantalar ko ‘r8amb o ‘Ll 8an. 8bn wunosabal! blMan
0 ‘2bek18lonnT8 kelala8l, nwn§ 18"boll yosblanga bW T bewb bl-
lan blr "alo”M(*anlatT18 {arblyaswa, 80§MoT uylllb 0‘81T8HS8a, TMHYy
Tallcura ya o‘r yalart8a 8acl<x]al rublcla Wrblyala8b8a bo§‘Hs bo‘Hb,
bu Turakkab Jarayonw Tuyalikpyall atal8a 08bln8H TM8layl TarT-
lakalnTt§ en8 éol2arb ya2llalanclan blnchr.

Ta’HT Taysacl éayr blfan, yOtcmy bayol bllan uryly bo§‘~ . Y-
HTcny bayolcla8llub burllsblar PannTt8 T len8lY nyo”aTt3bl, {a’'lT
Toclcrnl2al8lyas8l, yan§l <Wclakink ITkow yallan, t3onparyarHk rubl
8lwbba812,1a’H T TausacHT bat 1mub(lan o‘28arOrc]l. Ta’l T Tayaa-
cHnNT8 whbclan o'rgaw bl la'HT TarTmw ga o‘r 1locla8lM! lopacH.

Ho21r§1 clayrcla tm3* M HA"rrur wlrayH 13blab cblyawH «kor-
xonalan yan~l 2atonayly éa8l8oblar, roboOar ya 18blab cbluansb
TaBbl mnakn blMan yayla ]JMw2lantouycla. 8bm lexTkalarw o‘r o‘rT-
cla yo'lla8H ya wulart ek8plimna(ail8lya yllsb, (a’rwHaBH ya ToHer-
T/abl ya uyll$b ncbun TtalakaH Tubanll 3 lexnolo§lar layyorlasb,
oHy o'yny yurfan olckcla 1ur8an (lol2arb ya2lalaréan bln bo‘lMb bl-
3oblanacll.

«MuHanck3Mk cblrra3! ya e3kl12» law labny-taleTalik [an-
lar Ta]Twmnas8l8a laallmyl bo‘Hb, lalabalar bu lanT owbr8anl8blclan
Taysac! bu (la8lurt aTtalll a balJan8b ucbwun lalabalar T3l n™acba
boYuyan eletcnlar taleTtallka ya 8§eoTelnya [lanlanclan yelarHcHa
TaYurtona e8a bo‘H$blan. «MuHancH3Hk cbl rra3! ya e3kl12» {'at
kon8lrnklorHk layyor8arMkTt W 'tblaycH batHa ututtaleTtalOKkK
lanlaréan ntuTtkasbly Manlar8a o4Y18H8a X1irtal uyflach. «Mubanchs-



Hk cbl/Ta3! ya e3kl2» law TaeTaiika, /Plka, narany ya ataHy
TexalwlKa, K1Tyo-lexnolo8lya Jarayonlan ya samnltalan {"anlanntg
Tax3u3 lartoslanéan btcr. 8anoallarTo8‘t T § bolam ya larauyly
elisbl, nnéa yo‘ManMfayol8an Tasblna ya ]lboZlarwng sataraéorH-
81, yuuon mnnutclorMgl,BblainHsbl uplayH81, xayLLr ya 3bunt§(lek
nlar8a uo‘“ylMacH8an Tax3u3 sialor lalablar8ajayob bera oH3bl HaTéa
nlarw ek3plralalslya M ya lexwik X12tral ko'r3alllycbl ynuon
Talakall Tnl;axa55181aT1T8 Tay]uclL§l bian bel8MarnacH. 8buTn§
ncbun «MubancKalk cblrTas! ya e3k12» &wTn§ yvuoncla uayc! Lb
1T8an Taugzac! ya ya2llalanclan kellb cbiilb, MannT§ Bblab cblua-
n3bcla8l o ‘riu ya abariuyan kalla ekanl8lr e’iirolemsb o ‘nnH.

PannT§ yarllw - iroyly ya lek!8Mkéa8l §eotelnk {a3Ylrwi
Ko‘nsb maZanyas3TT§ asosw o‘rSawsb, ]13tlarning o‘raro Joy-
lasbnY18a a3o3lan8an bolain ya Te*nkK Tasablarw tuslasi yecblsb-
éa yelarH éarajaéa bllNT8a baTéa lexnolo§lk 3xetalar ya Tasblna
ge*allannT§ Isbcbl cblrTaknT KoTpymler lexnolo8lyalan aso3Ma
cbl213b, o‘lcbat A0°‘y13b, v o‘Llsb, nturwy Ko‘ntibuw 1asyir-
la3b8a e8a bo‘lBb, §eoTelnk Toéelasbiinib, 8eoTelnk 3lilar-
NT8 uturwy ya xmansly leklsHklar bllan ke3l5bkb nalYaslcla bosll
bo‘18an 3baklManw basllly kaiaHklarc'a awnlasH, cblrta bo‘ylcHa
013b ya éelallasbiindb MarcTy 3baklManw leklslkcla lasylrlasb ya
3bu bIlMTlarT aTy, blron-bir Texaw?2Ttlarcla wo*11asHu o ‘r8allsb<lan
lboral.



K1K18H

Mwubancl3Hk cblrTa3! Farcty 8eotelnyaTtn8§ Tax3nm3 bo‘Hrr
bo'Hb, ntnrwy tmnHanclMsHk lanlan uyalon8a kuacH. Cbl2Talarw
cbl218H, 0'a15H, cblrTacbllk asboblanéan Moycblawsb ya uyo'bla
(asylrlar yasasbT o°‘r8alacl8an lan lexTtkayly cblrtacblHk cle-
ylMa<W.

MwubanclMsHk cblrta3! proyekslya uun$Huw o ‘r8alnycbl anén.
Cbl/Ta 8eotelrlyanln§ azo3l(la ucH oUcHat (X, ¥, 2) bo'ykba
proyekslyalasb wm3snH bor. MuHancl3Mk cbl2Ta3l lasy1lly 3an’al
ya lexTkatn§ ko'pyTta Taszablant o‘r kbl”™a olacH.

MuHancHslMk cblrtas! T3owyalnT§ artally Ilaollyalxcla ebu-
yo]lan nalyasl¢a yuucl8a kelacll. OaclWAT” 2reklarwn§ lasyTy
3an’al 3oHa3lcla81 TaéaTyali ancba ymksak bo‘Hsbl8a uaratay,
nlarcla naranya HaH ywwuc!8a kelta8an ecH. 0aclT8l rassorblar
ya ayTu3a HaykaHarosblar asosan NaHT ya 4yoblllya! bllan HaTéa
la]nba8a aszo3lawb 1iiH MI">anlah

OeoTelnyanTt§ nyo”awsbl rllyasllla ny§‘ot3H éaynéa (XV-
XVI1 asHaréa) lasylrlar cbl213b naranya3! yuucl8a kela bosblacH.
Bu 30Haéa kalyan ollrw 17eon Balllzla /1lber( (1404-1472), Aalyan
rassorw, oHrw ya Tubanc!151 beonaréo éa Ylncbl (1452-1519),
nerT3 ra33ort yao'yrakon Albrexl Oyurcr (1471-1528), kalyan
oMrt Oyl(lo ubalcll (1545-1607) ya lran3ur Te’ton ya Tale-
Tall81 Oerar§ (1593-1662) azaHan ayr”3a cllyya”a 3aroyorcr.

Ta5Y1rn1ng o ‘71(1a oUcHa3H ya Har xH konslrukity Tasablarw yecblsH
It K O berac%an awy, cbl2walar§a boM”an eHityo)larw y*unéua keH-
3bl, Ho21r8l raton TasHTasorHk cbl2t alan 1lplda™ Tax3n3 cbl2T a lar-
w kelb cblyBBbl8a 3abab boYck. Bunéay cblrrrblar yasasH naranyas!
cblrta 8eoTemnyanTt§ 10'8‘n bwurcbakl (o/lo”onal) proyek3lyalar
boKricla bayon ellb<3l

Cbirta §eotelnyaTt o‘yny lart sllall(la blnncbl Tarla [ran-
3ur oHrw Caspar Mon]nTt8 1798-ylcla nasbr elll”an «OeoTelny
gescnpHye» ée8an aszan nalyaslcla ym)mé8a kelcll. Mory 02T T8
bn azanéa lMan ya lexwkatn§ larasyly ulllsbl mal:yablcla éunyoc!a8]
blr ualor Tatlakallarcla orlo8onal proyekslyalar bo‘ylcHa orlTl-



8an aynrn uolcla ya wsularbl Mrrny sisieta8a 8olcH bartcla Har la-
ranarta isblab cblucH.

8bubIng wncbun cblrta 8eotelnya boblga olroSonal proyek-
8lyalar Telo(N Mory TelocH <leb ablacl. Cblrta 8eoTelnya Pabl
Mory ratonasMan bosblab, barcba Tatlakallarcla8llexwk Taklab-
larcla o ‘ulllla bosblanck. Chlrta §eoTelnya WMossiyaéa 1810-ylclan
bosblab, encH8Ta {a3HkI elll§an Pelerburg yo‘llar lryenerlan Korpu-
81 T3l ilia o‘ulllél. Oas3”abbl yaulcla bu 13w nk Cblrta 8eo-
Telnyaclan MorynT§ 3bo§lrcllan Pabr ya Pole éar3s berclllar. Oar3lar
1tan3ur HHéa oHb bonkW.

1814-yMéa 3bu T3iilliiH blUr8an Yakoy Aleksan<lroylcb 8e-
baslyanoy (1796-1849) cblrta §eote!nyaclan repkkor yllb layT-
lancH. 8eyaslyanoy 1818-yllcla rm8 LLUMa tn3”~aH lekslya o'uyly bo3sb-
lacdl ya 1821 -yrllla bu Manéan rus 1lléa «Cblrta 8eoTelnya <3ar3lan
asoslan» notl blnncbl on8Ttal «3arsHk nasbr ellicH.

Ko88lyacla cblrta 8eotelnya 0'aTt3b Telocllannt§ nyo)law8bl8a
pro&3ssoHaréan bllkolay Kanoykb Makaroy (1824-1904) ya Yaleny
lyanoY1lcb Knun3yuntoy (1853-1904)nt$> lMNrbly peéa8o081k MaoHyallan
kalla 1a’sir u/ich.

Cblrta 8eoTelnyant§ narany a3o3lanTt o‘3lsbl Ey8rall 8le-
panoykb Peéoroy (1853-1919), Mikolay AlekseyeYlcb KT
(1877-1942), N1 AleksanclroYlcb 0la8oley (1888-1945), Alek-
8anclr lyanoylcb Oobnyaruxt (1895-1947), 1Mikolay Pe<3oroytoH
CbelyernxT (1891-1974) ya bo8bualartng asarlancla ak3 eHnrll-
cH CblrTa §eoTelnya TubancM3Hk 8ralikasz1l8a o'rbek oHTtlanclan
Yn.CMr8lrbayey, K.Xorunoy, 8b.Mwurocloy, 8obHoylar kaKa bl88a
Lo‘3bsgan.

CblrTa §eotelnya Paww yaral8an lran3ur ollrw ya Tubancks!
Oaspar Morywn” la’bln bllan ay(éancla, cblrta clunyocla8l barcba
TWaWar ucbun LWsbunarH LU, ya’bllexTka LWkWAr. CblrTta 8eoTeln-
ya Tasbbur ollrt YJ/1.Kuréyuntoy la’rllicba «Cblrta-1l:exblka 1L}
bin§ AratTaikasbxWr.

Nersatn§ so8‘oréas:i Har uanéay lasyT baT 3/ nar3ant8 §eo-
Telnk 3bakl 1lo‘§‘m3lcla ably L3ayyur berayertaycH. BuyutnT§
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8eoTelnk 3bakl 10§ ‘n3kla awy L3ayymr oHsH ncbun nnt§ la8yt
(cblrTa”) 1ek1sHkcias: (o‘r§ar8an) kHakMéan lMarocias: basilly 8Hak-
M8 o‘ibb MnkoTw bernycbl TaYunT 8eoTelnk ucmcblar aacwéa
ya$al8an bo‘l8bl 10217 .

ParoY1y nar$anTt§ 1ekisHblasi ana 3bunéay 8SeoTelnk 1asyYT
proyeksiyailar TelocH yoréarw bllan cblrfMacH.

MwuHanc/3sk cblrtak! ya e8kiz kwursic)an ko‘rcla 1mlllacM8an
Tau3ac! umylcla8Mar:

1 Paroyiy 3bakHarw (nar$alart) lek18Hkcla proyek$lyalabH TetO -
H bllan 1a8Y1rla8b naranyasbl ya la8Y1rlar yasasbuw o ‘r8aiisb.

2. Bu l1a8Y1rlart (cb12Talart) o‘al8HT o ‘réallsh.

3. ParcTy 8bakllar8a obl konsirMkiY ya Telnk Tasablarw 3bu
$bak11laTT8 lekl3lMkcla8l laB8Y1rlanéa yasasH yo'H bllan yecblsH n$nl-
lanT o°‘r8ausb.

4. TalabanTt§ laroyly lasayyunt o"Hn3b.



1-bo'HT. CH17TMA CEOMETKI1YA

1-bob. /ILLCATA

11. Cblrta "eoTeblyaiia ucbraycfuan $bar(H beluMar

M- ke518blb

1 - 10'8‘n burcbak
laxTTan

— o'x3basb

/- aysasi

®- lenyeTak

- n3Kna-un3! LLBHacl

€ - leulS5bl|
A - clan - 8acHa
= - nalya, len§
Il - parallel
- perpencHkblarMk
I- uurnsT, balanlst
A- ya
<>- a8ar, unéa
- a’ar, n boMa
A- uncbburcbak
- nuata
5Harl bel§Han1$Hlarnl o‘ulxH
ABTCii AB ya C3 10‘§‘n cblrlylar o'raro parallel
T yanlo‘§‘n cbl2iya 178 kKem3bl3bl nalyasléa
K=tnn bo3/1 bo‘lpan K nugla
rtABC rlo'é‘n cblrm ABC 1exk151181&a perpenclkular
A=B A ya B nuyblar o'raro nslna-us! LLsblsbacH
Anj A nuula B tula bllan nnasblwbln
T /n T ya n cbl2lalar - ayuasb cbl2lylar
1 Ic NBC b 10‘§‘n cblru ABC lek!5H818a (e”3brl
AelLl A nuyla MN 1o0'8‘n cblri§‘18a 1e§15bH
b 1lc 0 b 10‘§‘n cbl/w, 0 51rl8&aunnTa



1.2. Proyek$lyala8H n$nlian: warkarl proyek$lyala$b. P araliel
proyek$lyala$b

Proyek8lyalar n3nléa la8Ylrlar yasasH, cblrta §eotelnyanlng§
a3o51ly te*ocHcHr. Paroéa” nar8alaTtt§ aynTt nuublanéan oYka-
rf~an proyek5lyaloycbl 10‘8‘n cbl2lalar (nurlar) yoréarwéa Ile-
K18Hkka 1m8bTl8an 1a8yT larocla8l narsant” proyek8lya8l ée-
ylMacH1

Chblrra 8eotelnya<la lkkl xIM proyek8lyalar teloél Ta”uné:

a) Tarka2ly proyek8lyalar telocH;

b) parallel proyek8lyalar telocll.

Marka2ly proyek8lyala8Hnty a808ly Toblyall 3Hunéan 1boralkl,
bunéa proyek8lya Tarka?l <lebalaluychbl 1,0‘28‘alTa8 TK]1la berllacll ya
baTtTa proyek8yala8 nuHan 3bu uo‘28‘alra 8nuuyblan oYaék

1 Markarly proyek8lyalar. Paroéa uo'r§alta8 8 nuyla, P lek18
Hk ya A, B, C, P nuublar berM”™an éeb larax ullayHk. 8 nuuylaw A,
B, C, P nuublar bllan Masbunb, bo3 boYuan cbl2lularw éayoT
ellrartn Bwu cbl2lular P lekI8HKT a, b, ¢, c! nuyblaréa ke8)b oYaél
(14 -8Hak1).

11-*Hakl

P lexk18Mk proyek8lyalar lek18H8L, 8 nuula proyek8lyalar TarkaZ2l,
8A, 8B, 8C, 8P cbl21lular proyek8lyaloycbl nurlar; a, b, c, /nuulalar

I. Ceor%e Youn% “fiexcnpllye%eoTelry™. Por%oKen Books. Crea!Brwn 2013.7



e3a proyek8lyalar éeylfacH. OeTtak, Tk}lant§ proyek8lyad (le8ancla,
3HuM nuulaw proyek8lyaloycbl nur blMan proyek8lyalar lek18H8TwW§ ke-
818bny nuyLLIBIM LLI8HMNI8b Kerak.

Pa20Ming 18al8an Joylcla olMn8an lo‘rita nuyla, ntutan, FaroYly
8Hakl1Tt IMbeblaycll; 8HuTN8 ncHun lek18 abe( 3bak] Marcmy 8baklTng
Tarka2ly proyek5lya51</ir (1,2-8Hak1).

Marka2ly proyek8lyalar8a rw8ol salllb, nar8alatt§ lolo8uralla-
n T ya cblroyéan lMekl8Mkka (pol8a yokl (1cyor8a) Mm8HS8an 8oyalanT
KOT&UBHTM TKT.

1.2-*>Hak1l

2. Parallel proyek8lyalar. A8ar proyck8lyalar tarka2l 8 berluan
yo'nalsH bo‘ylcHa cHek8!2 nrosfa cleb Mara2 ulMsak, Maroéa8l nuulalarw
proyeblyaloycbl batTta nurlar o ‘raro parallel bo'Tlb uolac/l. Bu yer-
cla 8 yo*nallsH proyek8lyala8H yo'nallsbl, a, b, ¢, <“nuylalar e3a, berll-
yan nuylalaTT8 parallel proyek8lyalan éeylac/l. OeTtak, nualanT§
parallel proyek8lya8l Heuanéa, 3Hu nuylll oruall berMpgan yo'nalsHua
parallc! ylllb oYkarf”an proyeblyabycbl nwur bllan proyek8lyalar le-
K18H 8§ TT8§ kc818buy nuyllbiulm3Huw3H kerak. Parallel proyek8lyalar-
8a rw$ol ulllb, nar8alatlné Ouyo8Hclan yoklOyclan LLIBH8an 8oyalanT
KO‘r&ll8bTUTKT.

Proyek8lyala8H yo‘naf8blnT§ proyek8lyalar Mekl8MgL blMan HosM url-
8an burcHa818a ko'ra, parallel proyek8lyalar 1kklua: uly8bly burcHaxr1
ya burcHakI - orlo8onal parallel proyek8lyalarua boYrtacll.

To‘8'n burcHakl parallel proyek8lyalarw bunHan keyT 10°§‘nm
burcHaklM proyek8lyalar cleb alayrwr, 10'8‘n burcHakll proyeksb



yalasbcla proyekslyalar 1ek13H81 benl8an boU43a, yo'naH3b berMrtaycH
yobl yo'naH3b benl8an boYs3a, proyekslyalar {ek13HS81 berltaycH.

To‘8‘n bwurcbakH proyekslyalasb usuH, 3Ha/lH bo‘H3bl8a uara-
Tay, ably ya oYcbasb ucHun umlay bo‘18anH81 3ababll, lexTkayly
cblirtalar nwsbwng asosly nmHcAr2

Orlo™onal proyek$lyalar nu4Yocl1 (Mon] epyun)

Nersalarbl blr-bln§a perpencHknlar IlkkHa lek13Hkéa§l 1o0‘€‘n
burcbakH proyekslyalan bllan lasY1lrlasb TeuxH or(o8onal proyek-
xlyalar Tc(o(1| éeyMacH.

OJlo8onal 80*21 - 10‘8'n burcbakH ée8an 30'r bo‘Hb, olMo8onal
proyekslyalar lenTHT bunéan kcyT blr-bTt8a perpencHkular lkkWa
lek13Hkcla81 lo‘§‘n bwurcbakH proyekslyalarw ko'r3ansb ucbun 13b-
lalllacH.

OeoTelnya nuyl:ayl naranéan ol8anéa, bar uanéay narsaT Naroéa
Ta'bl T larllbcla]oylasb8an nuulalar, cblrluylar ya 8IFaTtT§ yi1§'T-
cH3l éeb uarasb Tu Tk T. 8bwu 3ababH, Maroyly 3bakllarbl lasylrlasb
n3mHanbl o°‘r8ablsbbl, ya’w nlatTt§ proyekslyalannl yasasbuw en§
ockHy eletenllar: nuublar, cbwuylar ya b.k.lartné aloblicla {asybla-
n T o°‘r8awsbclan bosblasb T a ’ublc/r.

Nerora{ xayollan:

1 CblrTta §eoTe*nya bltabl o°‘r8alac?

2. Cblrta 8eoTtelnya8a lan 3"aitéa bl T loToTclan aso3 3o0HN-
§an?

3. Cblrta 8eoTeTya kur3T o'ybl3béa sanéay Taysaclar Ko ‘rcla
1nH18an?

4. Panéa A0 ‘llabllacH8an uanéay bel§Harsblarbl blla3lr?

5. C?anclay proyek3lyala8b nanlanw blla3l2?

6. Markarly ya parallel proyekslyalar8a rr3ollar kelllnng§?

7. Proyek81lyaloycbl nur bl ta?

8. Texnlkayly cblrtalar nt8bT1n8 a3o8ly nsnHwWw blla8lrrr?

2. K. MorHn§ “CeoTelric an/l1 En%lneert% OrcT'T/" Elxe\uer bul Crecu BrHn-2010.195.



13. Mus*a. '\my (awn» or'o§onalproyek$yain.
Xu3nmy \a /yaldaulnw|lagr

Pa/ocla blr-bln8a pecencHkunlar bo‘18an ucbla {ekl18Mk olarw?2. Bu
lek18lklarwng blnw 8onronlal, Mckrcblsiin orcllnala (Ironlal) ya
ncblncbl8IM olc!t8Man8a lwbalan peden(Hkular ray18Hcla oHb, ww
prolll lek18Hk éeb mortMayrwr. Oonronbl proyek8lyalar lek18+-81 (H)
&onlal proyek8lyalar lek18H81 (V) blMan ke8l8blb, OX o'ybl bo3l yMa-
cll Pronbl proyek8lyalar lek18M8L (V) prolll proyek8lyalar lek18M81 (XV)
bllan ke88blb 02 o ‘alw bosM yfackA, COM20nlal proyek8lyalar lek18M
81 (H) prolll proyek8lyalar lek18Hul (XV) bMan ke88blb, OY o‘uTl bo8M
M1, Taron! 8akk12*a cHorakka bo‘1aél (1.3-8bakl).

H - 80m20nlal proyek5lyalar 1ex151181
V - Tronlal proyekmyalar lek15HS§1
XV - proll proyek5lyalar 1ek15HS§1

OX - abb5188a proyek8lyalar o ‘1

OY - orc!tala proyek5lyalar o'yl

02 - apHkall proyek5lyalar o‘y!



Pa20wng ko‘nnacH8an cHora8l, ya’w 8onronlal proyek8lyalar
lela3M8tT8§ olcHn8l yantii (H) bMan I'ronbl proyekslyalar lek18M-
8§ 778 ylK|on§l yantu (V) oraH8M blnncbl cHorak éeylMacl. BTncbl
cHoraknt” OXJa lotonlV blMan Il oral§‘"a lkktcbl cborak ckb,
mnt8§ 0811 H blMan V oraH8Y wucbincbl cborak éeb, btncbl cborak
0811 - Il bMan V oraHgY e3a lo‘/1Tcbl cborak Web ablacH (1,4-8bakl).

1.4-<>bakl

Ta8Y¥1rlanayol8an nua”~a yokl nuvullllar 818le Ta 8l Maroning brnchl,
IkkTchbl, wucblncbl, lo‘riincbl cboraklarl<la yobl proyek8lya lekl18
Hklanclan binHa yobl nlarnt8 ke8l8buny cbir*"4YHa bo‘lM8bl TU TKT.
Onylc)a8l 1]a8YIrc)a N20Tn 8 brnchbl oklanlaclaanllHa lurS8an A nuuyla
yaunt§ H, V, XWproyek8lya lekl8Hklancla 10°8'n burcHakll proyek-
8lyalan ko ‘r8alll8an3.

Muc]lant§ proyek8lyalanbl yasasb wucbun wunllan son2onial
proyek8lyalar lekl18M818a perpenchkular {msblrartr ya perpencll-
knlartn§ a808lr a blMan bel8Mayrtr, 8o‘n8ra benl8an nusalaHan

3.Basanl A8ra\\al, C.M.AdraHa! "En~Teerln§ cl)-a\1H§" Tak/ McCram*~HLLU Eclucallon
Pnx'cYe LiTHec!. JleT- OH11ll 2008. 4.



lronbl proyek5lyalar lek13H§18a peden(bkular Mgasblrartr ya bwu
pedpenclkunlarT§ a5081w o'bMan bel§Hayrw?2 ya benl8an nuslaéan
prolll proyek§lyalar lek18/1é18a pedencHknlar LUsblrarwr ya bu per-
pencbknlarTng aBcww a' bllan bel8MayTt12 (1.5- 3bak!).

1.5-$bakl
a - nuulaning ~onronbl proyekslyasi, a - nulllarnn;» ronlal proyekslyasy,
a" w"lawn§ proll proyekslyasi.

a,a, a - proyek8lyalar blr*alflMa A nuuylant§ or(o8ona! proyek8lyalan iieylacH4.

0 axla. Mw awn}» yon/onbl proyek8lyalan (ekblwkian w/(H|M”1
«Hn TK|(a lronlalproyek8lya81T§ OX ouiklan n/«ul™1a *ens;
(Twuunn” Tronbl proyek8yalan <ekbll»klan n/oudy| 8Hu ww(a
NoTonbl proyek8lya8iMill§ OX o~NMan w/(K]Muwa lens.

4 Baxanl Jluramu/, C.M.JloraHa! "En~Teenrw, <lraTn%” Tala McCrabl-HLU
Eauncallon Prlyale ETurec!l. 1'eH’OELLU 1 ~ 2008.1



Mwuuyl:alatt§ orlo8onal proyek8lyalan 3bu nuuylalaTtIng o'2lm
1MxlalaycH,lekt bunT§ ucbun o ‘raro pchen</lknlar Ikkka lek13Hknlblr
yasaléa k<¥Yn3b kerak. Tek13Hk1aTT§ ke318uy cbl2lylan (OX, OY, 02)
proyekslya o”lan, ularblng8 nturwy kesl8buy nnula8 (O) e3a koorcll-
na(alar bosbl éeylach. V 1lekIBHKT o‘rJoyla yoblTb, H lek18Hkw OX
o‘ul alroMa cHapéan uara8anéa Soal 81relka5TT§ yunsH loTtow8a 90",
XV 1ek18Hknl0 2 o‘ulaitoféa yuyonéan pa$l8a yara8anéa 3oal8lrelka8-
TT8 yunsbl8a leskan loton8a 90° aylanltb, nlart V lek18Hk bllan
|1p8la8Hur3ak, 3akblr oklanlaclaanlanlny epyun keHb cbluaéb

8bakléa8l arcTy cblrtaéa binncbl oklanlaédaanléa oHngan - A
nuyla ya nnt§ orlo8onal proyekslyalan laS¥lrlan8an. A nuylaéan H,
V, XV lekl8Hklar8a blnn-keinn pedencHkunlar (proyek$lyaloycbl nur-
lar) oYka2)b, nus”aTny a, a, a" proyekslyalannlya o‘ylanc'a8l a
a a_proyek5lyalann! FOparbir. Bu yeréa Haw a nuala A nuuylant§
80M20nlal proyek5lya8l, a' nmuyla A nuuy'lant8§ lronlal proyek8lya8l,
a nuula e3a A nuulablng proiil proyek8lyasl boYacll. bluulaw ucbla
{ebl3sHkka proyekslyalaSHéa Hos3ll bo‘18an paralleleplpeé (Aa a, a,
a‘a O) koorclnablan parallelep|pc(l cleylacl|.

8bakléa ”"a20Tn§ blnncbl oklanlagaaninéa 1urS8an A nuylaning
epyun LW5Y1rlan8an. Btncbl okllinblaallléa ko‘rsanl8an yo‘naHsblar
bo'ytoHa ocHIM3a, H ya XV1ek15Mklar OY o ‘ul bo‘ytoba aJralaél, sbunty,
ucbun, 8ov/o n2unasla LWt8an OY o‘y epynréa ko‘ralnl8an lkkka
yclnalsH - ¥Y-Y, bo'ylcba 50 ‘ylMacbl 3bu bllan bir8a Har uanéay nuull
ncbun epyuréa Oa =0 boYacl. Yuuonéa™Marbl 1abllm M1"b, epynTTS§
LLMbancla8l kon3MwkMy xo33aknbl cbluan3H T TKT:

1. Epyuréa nualabln§ 8Sonronlal ya ionbl proyek8lyalan &cHTO
OX o0°‘al8a pedencHkular bl«a 10§ ‘n cblrlséa Joyla8bacll (a a'OX);
nonlal ya prolll proyek8lyalan e3a écmTo OX 0'sal8a parallel blua
80rM20nial cbl2luga Joylasbaél (a a 'l OX).

2. a, a ya a, a" cbirlular boMdarusb cbl21lulan éeylfacH. Bo§*lan-
18b cbl21uylan o ‘raro pegencHkular bo‘lacl A8ar nuylant8 blr-bin-
8a cbl21yM bo§“lan8an lkkka proyek8lya8 taMurn boUsa, proyek8l-
yalar 0‘allln§ yo‘nal8blinllopi8 TuTkKln.

3. Bo§‘lan18Hcbl218Unin8borH8! nnylaning benl8an lkkka proyek-
8lya8l8a ko‘ra, ucblncbl proyek8lya8lrn ya8asH8a Itkon beracl.



I\my(awn§

ordant raaen g
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§on7.onlal ya [ronlal
proyek5lyalan

(Ox) o‘yTw § 03!
loTowcla Joyla8bacll



BTnchbl
blksickCor
(ex1&BL

1.6- «bakd

®r-brncbl b)88eklor 1ek18HS1, by MNatown” | ya Il cboraklanclan o ‘lmYcbliek18HkcUr.
(*)A£€0,|=>|AH|=]AY] (1.6-8bakl)

17*bakl

N 2 1kklncbl bl88ek(or (ek1$1M, bu FaronT§ Il ya IV cborak!anclan oYuychbl
1k(I: AeO, ya CcOr Epyuréa n'laTtTt§ {>on2onlal ya 'rotal proyekslyalan (Ox)
0 Ynap len§ TaaoM a bo‘lxll BeO, ya beO,, epyurita nlatT§ 8onronlal ya lrollla!
ProYek81lyalan blIr nuu(ac)a boYacl. (1.7-8bakl)



OOLWA. 1Mwualant§ epyuritia benl8an 80M20M(al ya [ronlal
proyek8lyalan bo‘ykb proll proyek8ya8r (opl8H ncHun nwn”™
Sonronlal proyek8ya8lian OX o~ 18a parallel cbl/k| oUka2I8H
ya bun CH2IAMME OY oyl bran ke$l$HW\ wHpamw koorcMnablar
bo$Ne alloHéa 8oal 8*relka8tT§ ymn8bl8a le$kan (oTonka 90°
aylaniinb, OX o‘a!8a kelUTH Zlo/nt. KelUrM™an nuu(aéan OX
8a parallel ylllb o‘lkarl18an cbl/lcpnn” ke$l$bu\ nuu(a8 blan”an
proLLl proyek8lya boYacH.

TUmu{a Fa/onTy uay§l oklan'aéaanitiéa nnnabl8a uarab, epyunréa nwng
proyek8lyalan proyekslya o‘ylan8atsbalan LUrHcba]oylabSbaél. Yuuon-
éa ko‘nb cblyMgan epyurlart élagal blMan ko‘réan kecblHb, §bunéay
xnlo8a cbluyatbhb T TKT: blnnchbl ya yelllncbl oklanlaéaanéaréa8ra
ncbala proyek$lya cblrrant® IurH bwurcbaklanéa, bo$bua oklanla-
gaanéaréa e8a lkkka8l yokl ncbla8l blna burcbakéa boYaéb

Bo§bsacba ulllb ay!8anéa, blnncbl yobl yellincbl oklanlaéaanlaéa
lur8an narkanT” la8¥1rlan (oléléan, n3ééan ya yobléan ko‘nt3blan)
cblrra LUP§‘02T1 71§ bosbua-bokbua Joylan8a LU3baéii bosbsa oklan-
laéaanéaréa e$a 1a5Y1rlaTT8 lkkka3l yobl ucbla8l birpyéa bo‘Msbl
blir-blnnTy, LWsblsbl TUTKT. 8bunT8 ncbun ataléa brnchl
yobl yelllncbl oklanlaéaanlaéan {byéalatlaél. Ko‘p8Ta Yeyropa
gaylaéanéa blnncbl oklanlaéaanlaéan, ATenka TatlakallanTtn§
Ko ‘pcblH8a vyellincbl oklanlaéaanlaéan K)yéalabllaél. Bbbunéay
ullb, nul;a binncbl oklanlaéaanlaéa bo‘18, nnt8 baTtTa Kooréral-
alan (x,y, T) Tusba! bo‘laél, yellincbl oklanlaéaanlaéa baTTa Koor-
établan Taniy, bo3bua oklanlagdaanlalaréa esa anyléa8icba boYaér:

MuulanTt8§ koorétalalan benl8an boYsa, nuylanT§ o2l uay8l oklanla-
éa ekanHS8Lw bu]aéyaléan oyéalatb ancba leratublb TUTKT.

Xn8uwy yarlyaléa8l nuu(alar
AS8ar nuylant§ koorértablanéan b1 0 8a len§ bo‘lka, nuyla
proyek8lyalar lek15Hk1anéan blnéa yolxl.

BTncbl oklanlaéaanléa Joyla$b8an xu3n8ly ya2lyaléa8l nuuyblar
cblrraéa kelllnl8an.

A8arX”0,Y¥=0,2?KObo‘18a,nnyla V 8a,a8arXx¢0,¥Y*0,2 =0boba,
nus*a H 8a, a8ar X =0, Y 0,20 bo‘183, nuula XV 8a 1e815bH boUaéb



1.8-$Hak1

Tek18Mbla yolunychbl nnyblarnTy blita proyek8lya8l o ‘2!cla, lkkHa
proyek5lya51 proyek8lyalar o‘alanéa yolacll.

AS8ar nusalanln§ koorcllnalalanclan 1kkka51 0 8a lcny boY3sa, nuula
proyeblyalar o‘alanwng blnéa yolacll (1,8-8Hakl).

A8ar X*0, ¥ =0,2=0 boUY3a, nuula [ox), a"ar X=0, \pO, 2=0 boU3a,
nvyla |oy), a8ar X=0, Y =0,2#) boU43a, nnyla |ox) o‘Al8a le§1$blM boYa-
cH Proyek5lyalar o‘slancla yoigycbl nnylalatTt8 lkkka proyek8lya8l
0 ‘2l(la, blMa proyek8lya8l e8a koorcHnalalar bosbléa yolacH.

A8ar Twlant8 koorértablanéan wucbla8l 0 8a 1en§ boY3sa, u
boMa nuula koorétabl ar bo$blcla yo*a(l1.5

Mayxun (1<Hram(la ba]anlM*bl kerak boYuan Ta$alalar:

BerHyan nuyblarw cpywra8 sunbln ya uay8 oklanlaclaanbla
lurranHylatylan8rT:

A(20,25,40); B(35,40,20); C(15,-30,45); 0(45,-50,25);
E(50,-20,-20); P(45,-15,-15); K(30,30,-20);
1440,25,-35);

M (-45,30,30); N(-50,-35,15); 0(-35,-10,-15): P(-55,40,-30).
Ne rora! $a\ollan

1 Cborak wTta?
2. OklanlaTtTa?
3. blupglanTta proyek8lya8 éeb wTaga aylllac?

5. BasaT AS8ral\\al, C.M.A%ra\\al “EwTeenn% clra\T%" Tala McCram™HLLU
Eéucallon PnycHe blTWeX i< OE1H1 - 2008. 6-8.



Proyekslyaloychl nur ruta?
Proyekslya lek18H8! wTa?
Oanéay cH"2"1a" proyek81lyalar o ‘ul éeb alalacl1?
Epyur ruta ya v yanéay Hosll bo*1aél?

8. IMwuular M2oTn§ yay8l cbora”éa Joyla8b8awiw epyuréa tTa-
lar8a a808latb ayiikH T TKT?

9. IMmla uayeréa yol8anéa ntng blr proyek8lya8l proyek8lyalar
o”rluya (M8Haél?

10.1M1ralar nuylanT§ kKoorértablan éeylaél?

11. MuylanT8 epywuréa benl8an gonronbl ya lronlal proyeksb
yalan8a ko'ra, utn§ proll proyek8lya8itr ~anéay lopl8bTuTKT?

12. Mnylant§ kKoorétablanéan b T nol8a len§ boMsa, bu nuyla
uayeréa yol8an bo‘laél?

13. 14unuylanTt8 koorétablanéan Ikkka8 nol8a l1en§8 boMsa, bu
nuyla yayeréa yol8an bo‘laél?

N o gk



2-bob. TO‘C ‘K1CH 1210
2.1. To'§8‘n cbl/K). To'§‘n cbuy ke$Ta$ww§ or(0™onal proyek$lyalan

To‘§‘n cbl2ly en§ ockby 8eovelnk ii§ura blsoblanacH. 1kkl
nuuyla ora8l(1a8l en§ ulsua Tasola 1o0‘8‘n cblrla ke3Tasbl beracb.
To‘8‘n cbl2la lkklnuala orual aTtuylawsbl8a Ko ‘ra, epyuréa 1o‘§‘n
cbl2lanin§ proyekslyalanw yasasb ucbun nuablarwng blr noTlM
proyek3lyalanw o‘raro 1lu{asb{t3b kerak. To‘8‘n cbirly H, V ya
XV proyekslya lek1slklan8a w3balan Ikk1xM, ya’'w nturwy ya xu-
3n3ly ya2lyalda]oylasblsbl TU TKT.

AB8ar Tarocla8l l1lo‘8‘m cbl2ly wucbala proyekslya lek13llklanSa
T3balan o08‘Ta raYI3Héa Joylasb8an boYsa bwunéay 1lo‘8‘n cbirly
nTurwy Yazlyalclaéllo‘8 ‘m cblrly éeylacl (2.1 -3bakl).

AS8ar rlaroclaél 10‘8'm cblrra proyekslya leklsHklanclan bT8a
parallel yokl pedencbkular boYsa, bunéay *o‘§‘nm cblrly xu3u8ly
yarlyalcla8l 1o‘§‘n cb121l (3eylMach. Proyek3lya lek13Hklancla yol8an
1<¥8'n cbl21ular Haw 3bu §urnb8a kKach.

Iturwy ya2lyalcla§l1o'§‘n cMTyunTy proyeks$lyalan

YTturty Yarlyalcla8l 10§ ‘n cbl2ly ke3Ta3TTé 10'8‘n burcbakH
proyekslyalan batTa yaul o‘riclan ylssa boYacb, ya’'t [ab]<[AB];
[ab]<[AB]; [a b]<[AB]. Ceotelnk bS§uralarwn§ bel§MaT3bl8a
Tuyoiiy 10'§‘n cbl2luylar a, b, ¢ ya bosbua yorTta bariar bllan bel-
8ManacH. A8ar 10‘§‘n cbl2lular cbe8aralan”an bo‘l3a, u bollla AB,
C3, EP ... lar2l(la bel8HanacM. To‘8‘n cbl2lyTn§ barcba proyeksl-
yalan lek13Hklarcla81 olMo8onal proyekslyalan 10‘§‘n cb12ly bo‘ylab



proyek$lyalanacll. 8§bunt§ wucbun 1o‘€‘n cbl2luwng proyek8lyalar
lek15Hkl1anéa81 proyek5lylanw uwng bilr-binéan laruMl kkl Ixnyony
nnula8lMing proyek5lyalan awulaycll (2.2, 2.3-5bak1)6/.

2.2-*bakl

2.3-$bakl

Xun8lwy ya2lyaMaf{*1 cbl2lylarTn§ proyek8lyalan.
Proyek8lyadr (ekbl|*"a paralic110'§‘n cbl /1 %r

Conronbl 10'§'n eHwu. Oonronbl proyekslyalar lek18H§18a
parallel bo‘18an 1o‘§'n cblrlu, 80M2c>nlal 10§ ‘n cbl2ly éeb alalacl.
Oonronblnt” barcba nuylalan H lek18Hkclan barayar mrouHkéa
boYacH, ya't b Il H 8bunt§ ucbun epynréa gonronbl cbl2lywng
lronlal proyekblyalan OX o°‘s§a, prolll proyek$lyalar OY o‘y8a pa-
rallel boYacH.

6. Ceor%e Youn§ “Oexcrlp lble%eoTelry". Por%ollen Booka. Creal Brllaln 2013. 22.
7.K. MoHT% "CeoTelncanc!En8lneerlng§ Oraknwy, "Elveyler 1Lkl Creal Briibin 2010.1Hb.



8buningéek, §on2onlalcbl2ly ke8ra 8r 1§ 8on2onlalproyek8lyad
nnt§ HaylAly o ‘lcbawl8a len§ bo‘Hb proyek8lyalanacll (2.4-8Hakl1)x.

Pronial *o'§‘n cH2™

Pronlal proyek8lyalar lek18M818a parallel bo'l8an 1o0‘§‘n cbl2lq,
lNronlal 10‘€ ‘m cbl2ly éeb ablacl. Pronlalwng barcHa nc”lalarl
V 1lex18H8lclan barayar urosHkéa boYacH, ya’'w 1l V (2.5- 8bakl).
5bunT§ ncbun epyuréa rrotal cbluywn” §0r20nlal proyek8lyalar OX
0‘th8a, prolll proyek8lyalar OY o ‘al8a parallel boYacK. Pronbl cblrls
Ke3Ta3TT” [ronlal proyek8lyas3l mtn§ bauyluly o'lcHart8a len§
bo‘Hb proyek8lyalanacHu

2.5-$Hakl

8.BaaaT /1rakal, C.M.ASra\n‘al "En%Teerln% 4ra\\un%" Talll McCra”-HLLU Ec/ucaHon
Pnya(e blTWecl Kem OE1H1 - 2008. 9.6
9.Baxanl A8ra\\a/, C.M.AdraHa! “Ew,Teenuw, iirakTy" Tall McCra\\-HLU Elincaiion
Pnx'LLe biTlec!. OE1N11- 2008.9.5



Prolll proyek5lyalar lek15H8§18a parallell bo‘18an 10'8‘n Cbl21Lpro-
L 1o‘é‘n cH1214 <¥b alalacH. Proll1o‘8‘n cbl21aTne barcba nua™a-
larl XV lek13H81<la len§ mroyWkck boYacH, ya’t p|\Y. 8bunTt§ ucbun
prolllTn8 son2onial proyek3lya5l OY o°‘al8a, tonlal proyekslyalar
02 o°‘yl8a parallel bo*lacl

Prolll 10'8‘n cblrld, ke3Tta3TT”™ proll proyek8lyalan unT§
baulfly oUcHarw”a 1en8 bo'Hb proyek§lyalanacH (2.6-3bak!).

2.6-*bakl

Proyek$lalar lek18H88a perpen(Mkuiar 10‘ibr' cbl 215 1ar

Proyekslyalar 1lek18H818a petenclkular 1o0‘8‘n cbl2lular proyek-
8lyaloycbl 108 ‘n cblrlalar cleb ablacll. Proyek5lyaloycbl 10‘§‘n
cbl21alar §0M20nlal, Mronlal ya prolld KO*§‘n cbl21ylar8a boYTacH.

1. Conronbl proyek8yalbychbl *0'§‘n cbl2ly'ar



Oonronbl proyekslyalar lek13H§18a perpen<Whkular 10§ ‘n CbI214
80M20Mbl proyekslyaloycbl KO‘8‘n cblrlalar éeb ablacH. Bu 1018'n
cbl21a H 1ek15r1818a nua*a bo‘IMb proyekslyalanacll. 11wng ronbl ya
proiil proyek8lyalan 02 o‘al8a parallel bo‘la<H (2.7-3bak1)w.

2. Prollla! proyekmyaloycbl (0'§‘n ebblsar

2.8-$bakl

Pron(al proyekslyalar 1ek13H§18a perpencHkular 1o‘§‘n cbl2lalar
1toTtal proyekslyaloycbl 10§ ‘n cblrlqalar éeb alalacl. Bunéay
cbwsa V lek13H§18a nua”a bo‘Hb proyekslyalanacll. nwng §on2onlal
ya prolll proyekslyalan OY o‘al8a parale! boYacll (2.8- 3Hakl1)".

3. Prolll proyek8lyaloycbl10'§‘n cH1 K|iar

2.9-xHakl1

10. Baaall NM%ra\\'al, C.M.A”rana! “En%Teenn% clrax\un%" Talll McCrabl-HLL

Ec/ucaHon Pnycle MT Hec/. ble\-OELL 1 - 2008. 9.3
11. Baaalll A%ramal, C.M.A%ram>al "Ew Teenw c/raTn”” Tall McCraly-HM1
EcbcaHon PTcue blTWecl Mew BETITT  200H. 9.6



Prolll proyekslyalar 1lek13HS§18a pegencHkular 1o‘§8‘n cbl2lylar
prolll proyekslyaloychl 10‘8 ‘n cbl2lqalar éeylMacH. Bu 10‘8‘n cblriular
prolll lexk13HS§18a nuuyla bo‘Hb proyekslyalana(H. Prolll proyeksl-
yaloycbl 10‘8‘n cbl2lywng §onronlal ya nxTbl proyek3lyalan OX
0 ‘U 18a parallel boYacH (2.9- 3bakl).

4. Proyek8lya®r lek18H§EBa ya koorcHnala o”lan§a 1le§18H
10'§8°n cbl2lylar

To‘§‘n cbl2lular H, V, XVproyekslyalar lek13H818a 1e813bH bo'H3bl
TUTKT. A8ar cbirlsa blror proyekslyalar lek13lM818a 1e813bll boUsa,
bu 1o‘8‘n cbl2lanT§ blr proyekslyasl beyo3ka 1lo‘8‘n cbl21atn§
0K218a, a0l8an Ikkl proyekslyalan e3a, koorclnablar o‘al8a proyek-
5lyalanacll. To‘§8 ‘n cbl2ly koorcHnala o'alan8a 1e§18bH bo‘13a nbln§
1kbl proyek$lyalan 3bu 1lo‘§‘n cbl2lawn§ o‘218a proyekslyalanacll,
bir proyek8lyasl esa, koorcltala bosbl 0 8a nuula bo'Hb proyeks!-
yalanacH (2.10-3bak1)12

2.10- $Hakl

Topsblnuy

Benl8an nuulalarnlng epywuras! umnnlst ya uaysl oklanlaéaan'acla
lnr8anmsl awslan3T:

A(20,25,40); B(35,40,20); C(15,-30,45); 0(45,-50,25); E(50,-20,-
20); P(45,-15,-15); K(30,30,-20); L40,25,-35); M(-45,30,30); N(-50,-
35,15); CY-35,-10,-15); P(-55,40,-30).

12. Baxan! A%ra\\al, C.M.A%ra\\al "En%Teert% <lrawn%” Tala McCraH-HLL
Ecluca(on Pnyale blTWecl T'en’ OEbLU - 2008. 9.7



Neroral $a\ollan:

1. To‘8‘n cbl2ly ke3TaslrtTa?

2. To‘§‘n cblrly yaw3ay ya2lyallar(la boYacH?

3. ¥Yturty ya2lyalHa81 10‘8 ‘n cbl2la Hauléa wralarw bla812?

4. Xu3n8ly yar*yan3da”® 1o0‘§‘n cbl2ly bayléa wrtalarw bllasl2?

5. 8alb 10‘8‘n cblrl84 Heb yanéay 1lo‘€‘n cbl21lylar8a aylllacH?

6. Proyekslyaloycbl 10‘8'n cbl2ly cleb uanHay 10‘8 ‘n cbl2lylar8a
aylllacH?

7 .1kk11l0'8'n cbirlbo'raro yanHay Ya2lyallarcla bo'H3bl T TK T ?

8. Proyekslyalar lek13H818a 1e§18bH !0‘8 ‘n cbl2ly uanHay cbl214?

9. KckxlTtala obylan”a 1e§18HH 10'8‘n cblrly 9an<3ay cH'2/\?

2.2. To‘'§8‘n cHwuy ke§ta$wiwi§ nrmnlwl ya o84H$H burcbaklan.
Ikkl110'§‘n cbTuwWwNA o‘xaro .)oyla$bnyl

To'§ M elALYLINkr 121al'1
To‘8‘n cH121unllMeé proyck8lyalar lek18Hklan blMan ke818blsb nuula-
lan 10‘§‘n cbl2lunin§ Irlan éeyMacH. ¥ TurTy yarlyaldaé;l
cbl2ly HaTTta proyek8lyalar lek18Mklanw ke3ll oYacH.

2.11-*Hak1

Paro(1la81 blror AB 10‘8‘n cbl2lynt8§ 80M20nlal proyek8lyalar
1lek18Mk8l bMan ke318H8an nwuula3l §onronlal 121, {ronbl proyeksH
yalar lek18H8! blMan ke83b§an ¥ * a3 1 lronlal 121 éeyMacM. 8bunT§-
Mek, 10‘8‘n cb12lynT§ prolll proyek3lyalar lek18H§1 bMan ke818H"an
nuala8l ntn§ proil 121 HeyMacH: T = ABMH, n = ABMY, 1= ABIN

\Y (2.11-8bakl)13

13.K. MorHn% "CeoTelncanc!En%lneenng OraTn% "Ebexuyern/l. Creal BraT-2010.188.



To‘s‘n c121Lu0rn20n*al 121111113 proyek$lyalan T
epymrcla atc|layll

To'§‘n CHI21L, I'ronlal proyek3lya3Tt§ OX o‘al blMan ke8l3bl3bl
T' =a b'TOX (opllacH:

Bu nuylaéan OX o‘al8a pepencHkular oYkarlacH;

To‘§‘n cbl2lynin§ 8§0M20nlal proyek8lya8 bHan pegencHkular-
wny kes3bl318 nuu{a8l nwn§ 8ororonlal 12lwin§ §onronbl proyek-
8lya8 1 boYacH.

To'§‘n cbl2ly Irolllal 12178 proyek8lyalannl epywuréa awulasb
ncbun:

1 Tos8‘n cblrla 8§0M20nlal proyek3lya3tTt8 OX o0‘dl bHan ke-
515bbkb nmulasln = a bMOX (opllacH,;

2. Bu nuynaéan OX o ” 18a pcgpencHkumlar oYkarfacH;

3. To‘8‘n cbl2luwn§ lNmon(al proyek3lyasl bHan pedencHkularwng
Ke818bl3b nuulasl nTn§ lronlal 121 7§ lronbl proyek8lya8l n’ boYa-
cH Parocla81lo‘§‘n cbl2lunty M ya N 1rlar orasxcla8l LiI8rn binnchbl
cborakéa, M 121clan pa3lk! yl3rt 4 cborakéa, N 121clan yu™o™ L3nn
2 cborakéa “yla8b8an.

To‘§‘n cln/l(| keuTas3TT» Hadcpy nxunH"bl ya proyek$lyalar
(ekwMMan blMan bosl ulMuan burebaManw awiylasb

To‘§‘n cbl2ly ke3T1a3TTy bayldly oUcbart ya unTt8 proyek8l-
yalar leklsHklan blMan bo3M uluan burcbaklanw 10‘8‘nm burcbakH
ucbburcbak yasasb yo4l bllan awulanacH. Paroéa uturwy yaz2l-
yaléa8l AB lo”n cbl2ly ke3Ta8l benl8an. Ke3atanT§ A nuc]lasl-
géan AE Il a b 10‘8‘n cbl21l} oYkarlb 10‘§‘n burcbakH ABE w bosMl
Afarwr: bu ncbburcbaknt8 blna AE kaleH ke8Ttant§ gonronbl
proyek8lyasl8a (AE = a b), Ikktcbl BE kaleih e3a ke3Ta A ya B
ncblannt8 H lek13H81léan m20uHklantn8 alSebralk ayTnas”a
len§ boYacH:

BE = Bb-Aa bnyeréa A a= E b. Oetak, BE = B b-Eb=/]2
boYsT.

To‘§‘n burcbakH ABE wn8 AB §lpolenn2a8 AE kalel bHan
burcbak boslM yfacH. Bu burcbak AB ke3Tawng§ H lek13H8L bMan
bosM yM8an burcba8l boYacH.



To‘8‘n cblrly ke3Ta3TT" V proyek5lyalar lek13H§! bMan Ho3lM yll-
8an burcba8lu an*l1a8b ucbun 10‘8'n burcHakl ABP [Man Noycblana-
rni2 ( 2.12-3bakl).

Bu ncHburcbakwng AP kaleiit AB ke3Ttawn” lronlal proyek8lyasla'
b8a , Ycktchbl AE kaleH nnt8 A yarlyal B ncblantn8 V lek13Hk[Man
nroyHblanTn”™ al8ebrark aylrta8l8a len§ boYacH. AP = A a'- B b, bu
yerHa B b-Pa';

Oetak, AP = Aa'-Pa'=[1Y boYacH.

2.12-$Hak1l

2.13-$bakl

To‘§‘n burcbakH ABP wng8 AB 8lpolenn2a8l BP kalel bllan /?
burcbak bosM uMacH. Bu /? burcbak AB ke8Tawn§ V lek15/k bMan
bo8&M ~M8&an burcba8l boYacH. Prolll{ebl3HkHa baT buckH 3bu n3rMa
aujlanacH (2.13-3bakl).

30



1kk! 10‘8T 1 cb’Y™ My o”Mraro |oyla$bu\l
1kbl 10‘8‘n cbl2lA Taroéa o‘raro parallel, ke818buychbl yobl
ncHrasbras (ayuasH) yarlyal:laréa boTlkbl TU TKT:
1 Paraller 40‘8‘n clw/ic|lHr. Paroéa (¥Yraro parallel bo‘l8an
cbl2lularning bir notH proyek8lyalan Haw o‘raro parallel boYacH,
ya‘tT A Il B boMsa, allb; a'll b';allb boYacH (2.14-8bakl).

2.14-xbak!

KemsaHwnychbl cln2lslar. A8ar 1kkl 1o‘8‘n cblrly [aro-
cla nturwy blr ke818bI8H nuy'la8a e”a boY$a ke8I8Huycbl 10°§‘n
cbl2lylar éeylacH. K.e818buycbl 10‘§‘n cblrlylar proyek8lyalanwn§
kc815bI8H nmylalan lo‘y‘n cblrlylar ke818bI8H nuy L 37T proyek8l-
yalan boYacH (245-8Hakl).

2.15-aHak!
3. 1llcHra8bTta$ 10‘§‘n cHwuylar. 1kbl 10‘8‘n cHwy o‘raro pa-

rallel boUTasa yobl ke8!8HTa8a ular ncblasHras (ayuasb) 1o‘§‘n
cbl2lylar éeylMacH. MaYntbl, parale! ya2lyaléa ke88bnycbl 10‘8‘n



cM2lylar blna lek18Hkka 1e818bH boYacH. mcHrasHTtas (ayuasb)
*0‘§‘n cblrlylar e8a, blr {ebl3Hkéa yolrtaycll. ¥YcHrasbTtas 10‘§'n
c"121alatlM§ bir noTH proyek8lyalan epyuréa o‘raro ke8l8b8 Hauw,
anlrno ke518blsb nuuylalan bir bo§Yoycbl cbl2lyua le813bH boYTay-
A (2.16-8bakl). Ma8alan, AB Ba EP ucbrasbra3s cbirlylar benl8an.
BL, 10§‘n cbl2lylar proyek8lyalannt§ 1, 2 Ba 3, 4 ke8!8bl8 nuula-
larl F'aroéa bu 1o0‘§‘n cbl21ulatT§ bar bin8a 1e818HH kkl nuylanT§
Pn5yek8lyalan boYacH, ya’bl, 1 AB, 2 EP Ba 3 EP, 4 AB.2.

2.16-$Hak1l
Ke3Taw berfM™an rmubaMa boUkb

N8ar nuyla blror 10°8‘n cbl2luéa yol8an boYsa, bunéay nuylanty

B noTH proyekslyalan «Hu 10°§‘n cbl21unTé bir noTH proyek8l-
Ya”anéa yolacll.

T'0'8‘n cblrly ke5talanTn$> rwbai ular proyek8lyalanbIng bls-
ball8a len§, ya’bl:

TE k= 0 Mg Menf

$bun8a ko‘ra, ke3tabl epyuréa benl8an rwbaléa boYl$b ucbun,
Wri§ proyekslyalan 8bu blsbaMa boY13bl kerak. M18ol: AB 10°‘8‘n
cnlly ke8ra8lMNl 2:3 blsballla boYT3T. BunTt§ ucbun kesta §on-
20M,al proyek3lya3TT8 a ucbléan oUkarlf8an yoréatchbl cbl2lucla



besbla (2+3) IxHyony urunHkMa, 1ekT o‘raro 1cn8 kesTtalar uo‘yrl-
8an. 50'n8ra, besblncbl nuula b bHan 1ulasbltl8an ya2lyal 1kKT-
cbl nu™a(™an 5b 8a parallel cblrly oYkarllb, ¢ nuula, KeyT e3a c'
nuyT lopl8an. TopM”~an C nuyla AB ke3Tabl 2:3 blsbalcla boYacH
(2Nn7-3Hakl).

2.17-ybakl

KesTtaTt berl8an blsban3a boUlsH nsnHéan louclalablb, epyuréa XV
lekl13lMkka parallel boYuan prolll cbl2lyéaul nuyllTa” bir proyekslya8
bo‘yleba lkkTcbl proyek3lya8Tl lopB3sb TM TKT. M1301l: xXv "a pa-
rallel B 1o”‘n cblrkpTt” 80M20nlal 121111 3bu u3ml bHan atylasHcla
cblrraéan awuylab ol3a boYacH. Ma4uthbl, 10‘8‘n cbl2lu §onronlal
121Min§ lronlal proyek5lya8l (/«') nnT§ Ironlal proyek3lya8l (a'b’) nT§
gayorTt bHan OX o‘y TT§ Ke318Huy pyllla boYacH. 3eTak, “onronbl
proyek3lyaéa s3Hunéay T nuuyla loplsb kerakbl, nnHa” kestalarbin§
blsbaH ab : b1 =a'b’:b' 7' boU3Tt. Bu nuuyla yoréarcbl cbl21luua
uo‘yH8an ab0= a'b'ya = b'T'Ke3Talar Hatéa o‘raro parallel
b(b ya T (T ebl2lular yoréarblHa lopl8an. Xuck/1 3bu Kabl ya3asb bHan
cbl21LUN§ Mronlal 121111 Haw lop3a boYacH.

To‘§‘n bureHakwn$> proyek8lyalai$H xn$n$lyalan

A8ar 1o0‘8‘n burcHaknt8 blr lotorl lekl3Hkka parallel
boUlb, IlkkTcbl loTow wun8a perpencHknlar boYTasa, Tarkur

1o'8'n bwurcbak bu {eblsHkka Haululy kanaHS§lcla proyekslyalanacll
(2.18-3bakl)14

14. Ceor™e Young “OexcnpWlye %eoTelry"”. PowoWen 0,,* nT 40

yyyyyyyy



2.18-3Hak!

3HaklWar! ABC=90° 1cny ya unwn8 1lkkl loTtow H lexkl8Hkka
parallel ya?lyakla Joy!a8buan. Bu ya2lyalcla nnt§ 8onronlal proyek-
8lya8T1T8 ulyTtaH 0"218a len§ bo'Hb proyek5lyalanacH, ya‘t ABC =
90° boYacH. To‘§‘n burcbakwn® BC loTtoT H 8a pedencHkular
AlLb oYkarH”an P lek18Mbla éeb larar ylsak, n Holcla ABIMP boYa-
cH. Au;ar 10‘8en burcbaknt® BC lotowclan AB lotow alroll-
claaylanltb, 1xllyony BC yarlyaléa keblr3ak 10‘8‘nm burcbakTn§
bu rotow BC P boYlb uolacH ya <ABC=90° boYacH. Oetak, a™ar
10“8‘n burcHaknT§ blror-blr 1otoT1 proyek8lyalar 1ek18IM818a paral-
lel boYsa, nTn§ 8bm lek15Hkcla8l proyek5lya5] 10‘8 ‘n burcbak bo'Tlb
proyek8lyalanacH. To‘§‘n burcHaknTt8 proyekslyalat5b xu$n8lya-
Mclan cblrta §eotelnyac'a Te*nk Tasabl arTt yecblsbéa ken§ loy-
clalawilacH.

Top3blny

(BarcHa Bayollar aTy 5lanclarl birHklancla yo'yW”an)

Blrla$k8an banka.uler Taklablan /rHVon koTwlya81 .yarofl.



2.19-8bakléa a808l kyaéra! sbakHéa bo‘18an 1o “‘8ly n3llw ko'r3alll-
uan. AO, BO ya OC lotonlanwn§ urunHklanlen§. Ma’no~baunéan
oHb uarab, benl8an §eoTelnk kon81lruk8lyaéaél (a) BO wn§ baululy
n2unH§! ya (b) ABO iibakl yurastt” Haululy oYcbarw (opMa3Lw.

2.20-8bakléa ny (onuT PE ya 80n20n(al proyek51ya8TT§ blnn-
cbl cborakéa8l proyeksiyasi berf”~an. BerH”an ko'nwkblar uyulay
TaB88Hlab a808léa cblrMa3T ya nlaréan kon8*ruk8lya8lr umwH oruaH
A ya B cberéak 108 TTT§ Hayluly urunHklan 1opl8T1. Chblrraéa
abu urunHblart ko‘r8alrs.

3Harcpy an§HyaHk!ar Huéncly ITuHon koT/33/ya3! 3ayoll.

2.20-*bakl

2.21-8bakléa baslaly u2unM§l 100 7T bo‘l8n AB 10‘8‘n
cbl2laTn§ [lronlal proyek8lya8l benl8an. To‘§‘n cbl2lawng A ya B
ncblan ¥YP éan 12 T T Tasol aéa Joyla8b8an. a, b 10‘§‘n cH2"n"n§
Pronlal ya son2onlal proyek8lyalan cblrl3t ya n ¥T ya HT éa
Ko'r3alll3T. To‘é ‘r>cbl2luwng HP éa8l ulyalk burcHa8l oYcbanar,
uo'yMasrt ya ko'rsanbln.

Blrla3H8an Ma lnkulya(3lya /T1Mon koT/33/ya3/ 3ayoH. Hau|uly
n2unH8l 88 T T bo‘l8n AB 1o‘§‘n cb"2™ yoréatcbl YP éa 30°
burcbak o3inéa Joyla8b8an. To‘§‘n cbl2ly §0M20nlal8a w8balan 45°
burcbak o3iiéa Lllya, en§ pa8+ éa8l B ucbl esa HP éan 12 7 T yeriikal
nrosHkéa, YP éan 121 1 oléTéaJoyla8b8an. AB 1n§ 8onronlal ya
lmonlal proyek8lya8l cblrl3T ya u cblrrtaéa aty ko'r3alll 3T.



7 1 ° %l
75

OMcbatlar T T éa

2.21 -*>bakl

BIrlasH8an bnlikon ko TIx$lya$l aa\tol.

0 ‘Icbatlar T T éa
2.22-*1lak1B

2.22-8bakléa 82 T T u2unHkéa$l 1o'§‘n cbl2lynT8§ 8§onronlal
proyek5lya51 ko'rsall”an. Blr mcbinT§ Tlronlal proyekslya$l b’
nuulaéa benl8an. To'r'm cbl214ANINg {'ronbl proyek§lya8l 1o‘ly
balan13t ya unTt8 HP ya ¥YP bllan Ho3M uM&an burcba8l atulan-
5111

bonéon nnbler$kcin Taklabl TnHon kKoT1581ya$l 3ayoH.

Nerora! ya\ollan

1. To‘8'M cbl21LM1M§ 122 TTa?

2. C>acHon 1lo‘§‘n cbl2ly 8onronlal, lronlal ya prolll 128a e8a
boYaél?

3. Oacbon 10‘8‘m cbl2ly bl«a yokl lkkka 128a e§a boYacH?

4. To‘§8‘n cbl2ly ke3T1a3TT3 bayluly oUcbart ya ntng§ proyek-
3lyalar lek13sHklan bllan Ho3W ull8an burcbaklan uanéay usul bllan
atulanaél?

15. K. Morln8 **(~eoTeTcanclEn%2lneenn%Or(min%" ElHe\yerlkl. CrealBnlaT~2010.196



. blcbburcbak nanlMéa8l kalellar baylcla ta'lntol benn§.

. mTnrwy ya2lyaléag8l1o‘§ ‘n cblrly necbla burcbak bosl ufacH?
a, /7,y burcbaklan bauléa wrtalarT blla3l2?

.1kk110°‘8 ‘m cblrly o ‘raro yanéay ya2lyallaréa bo'H3bl TU TKT?
. ¥YcbrasbTas 10‘§‘n cbl2lular badléa wrtalarw bllazl2?

10. Ke318buychbl 1o'y'n cbl2lylar8a rwsoHar kelll nn§.

11. Parallello's‘n cbl21ylarT rwa3ollar blan W3bunHHb benn§?
12. Ke3TtaT len§ 13baéaréa bo'H3b bauléa TTalarw bllasl2?

© o ~N o o



3-bob. TEK18bIK

3.1. TekI8HknIn§ cbl/Ta(la berllUsbl. LU wniiy ya xu$luy
ya2lya(c'a8l (ekbllk!ar
Tek13Mk bTtncbl larmbH 8IH bl3oblanacl. Cbunk] u brtncbl
claralaH al8ebralk len§laTa bllan 1lollalanacll. Parocla8llek13blk
cblrTaéa umnylcla8lcba berfMacH (3.1-8bakl).
a) bir 10§ ‘n cblrlucla yoltagan mucb nuyla bMan;
b) 1o'8‘n cbl2ly ya bu cblrldacla yolta8an blr nuyla bMam;
(hlek15HK 8eoTelnk 3bakblTy olMoSonal proyek8lyalan oruaH;
e)1kkka parallel cbl21lylar bMan;
1) ke3lsbuychl cbirlylar bllan;
8) lek18Mk 12larl bMan berl3bl T TKT.

3.1-$bakl

TekI$HkTN§ 121an

Paxo(1a81 (ek"Mk proyek8ya lekluMklarl bMan ke$l8blb, bir
notcla8§112Ml beracH. P lek13Hkn1n§ H ~ebl3lMk blMan ke$13b§an P



cb1218'1 nwng §0M20nlal 121, V lek13Hk bMan ke83b§an PHcbl218Y
lronbl 121 ya XV lek13Hk bllan ke3lsb8an PucbltwY proll 121 Heb
alalacH. Tek13Hkwn§ koorclfnala o'ylan bMan ke3l3b8an nwuylalan
lek18Hk 12lanwn§ ucbrasbuy nuublan HeyMaHbs Bu nwuyblar le-
K13Mkwn§ IkkHa 127 7 § keslsblsblclan bo3l boYacH (3.2-3bak1)16.

3.2-*NakKl

Tek3BHkwnN§ proyekslyalar lek1sMklan blMan ke3lsb”an cbl21lulan
*tk lulkni«l<g 1/1arl HeyMach. P lek13HkTn§ H lekl13Hk bMan ke3lsb-
yan PV=PMHcb12184 nwny yon/on(all2l, v lexk1sMk brlan ke513H8an
P =P(11cbl218M Imonlral 121 ya W7 lek1sHk bMan ke813H8an P m=P(/1\Y
cblrwY pnd 1l T Meb a*ala(/l. Tek13Hk 3bu larrMa berl3a, nwirlan bl-
lan bcnl8an 1ek13lk cleb yurMacH ya P{P H P~ P,) lar2icla yorllacH.

TeblsHkw cblrtaHa 1rlan blMan {a3yblasb ancba unlay ya alrallT
Tek13HkTN8 Ox, Oy ya O- koorcHnala olulan bllan ke3l3b8an nuula-
lan P x, Py, P rbllan bel8Manacll, ya’w P=PC\Ox, P=P(N10y, P=PI\Or.
Bu nuyblar 1ek13HkTn§ lkkHa 1211in§ ke3l8blsblclan bo3lM boYacH.

Tek13lMk yanMay larrcla benHsblMan wall narar, nTng 12lanw or-
lo8onal proyekslyalarcla ya3asb TUTKT.

TekBMklarnlry proyek8lyalar (ckIxHklarl<sma
w$ba(an ya2lyallan
EpyurfNa nturwy ya2lyalcla8l {ekIsHknT§ blror 121 proyekssb
yalar o ‘ylan8a parallel yokl perpencfkular boUtaycH ya Ixuyony

16. K. Morhw, "CeoTelnc anc! En8Teert% OrcTun”™" Ebe\ner UL Creal
BrHaT-2010. 192



burcbak HosM AlMNb Joylasbacl. AéarlekB3Mk proyek8lyalar lek18Mk!a-
nwng bt8a pepencllkmlar yokl parallel Joyla8buan boYsa, xu8u8ly
ya2lyalda§llek18Hk éeyMacrl.

1.  Proyeblyalar lekbl|™wa perpenckular 1ck|*Hklar. Proyek-
8lyalar lek18H818a pedencbkblar bo‘18an lek13Hklar, proyek3lyaloy-
cbl lekl3Mklar éeylMacH (3.3-3Hak1).

Con/on(al proyeblyaloycbl (eklullk. Oonronbl proyekslyalar
lex18H818a pemencbkular lek13lNk 8onronlal proyek8lyaloycbl 1lc-
k13Hk éeylMacb. Oonronbl proyekslyaloycbl lek1811lkwn§ ronbl 121
OX o‘dl8a pedencHkunlar boMacH, §onronbl 1211xIlyony (90" 8a len§
bo‘lwa8an) burcbakéa pyksbl3bl TMTKT.

3.3-xbak!

Tek13HknT8 §onronbl P 12178 OX o‘ul bllan bo3l alf8an bur-
cba8l P (P P) 1ek18MknT8 V 1ek18M8l bMan bo3M yM8an burcbaknt?
baylfly ~MyTar8a len§ boYacH. Tek18§eoTelnk W§uralar bMan berfl-
8an §onronbl proyekslyaloycbl lek13HknT§ §onronbl proyekslya-
8110°8‘n cblrly bo‘Hb proyekslyalanacH.



Pronbl proyelwyaloycbl *ekl8Hk Prollla! proyek8lyalar lekl13rl-
§18a pedrencHkblar boU8an lek18Hk lmonlal proyek$lyaloycbl {ebl3Hk
HeylMac. Bunéay leblsbkbIn® §on2ollal P 121 OX o'ylua pegencHku-
lar boYacH, romlal P 121 IxHyony (90°8a 1len§ bo‘lta8an) burcHakHa
Joyla8blI8bl T Tk T. Pronlal proyekslyaloycbl lek13Mkwn§ Hr>nlal P
121MN8 OX o ‘ul bHan bo3l uf8an burcba8l P ya H leklsMklar oraslcla-

burcbakwny baslyly ulytaHua len§. Tebls H™ralar bHan benl8an
onlal proyekslyaloycbl 1ex1$MkrMng Pronlal proyekslyasllo‘§'n cbirly
bo‘Hb proyeblyalanacH (3.4-3bak1l).

ProLLl proyek$lyaloYcbl (eKkHK. ProH1 proyekslyalar lek13H§18a per-
pen<Hkular {ebl3BMkK proHl proyek3slyaloycbl lek13Hk éeylac/l. Bu lebls-
HknlMg 80r120nial P( ya lronlal Py 1rlan OX o'sl8a parallel boYa-
(H. P 1ek18Hknln§, burcbaklan proH1 proyek3lyaloycbl lek13MkbIng
H ya V lekIsHklar blMan bo3M yM~an burcbaklanHng baylaly Lllywaii8a
1en8 boYacH (3.5-3bak1).

3.5-8bak1l

PTyeblyalar (ekulk/ar”a paralle! lekl$/klar §0M20mnlal(ekiHk,
80M20nlal proyekslyalar lek13H§18a parallel P lek13Hk uonronlallekb
3Hk MeyMaél. Bu {ebl3Hk blIr yaulcla V ya XV lek13Hklanéa pegencH-
kular boYacH. Tek)3Hkn1M8 yarlyaHbl nnt§ lronlal P 121 awsalaycH.

Kromnlal (ek!sHk. Pronbl proyekslyalar lek13H§18a parallel P lek13Hk
I'ronbllek13lk MeylMacH. By lek13lk bir yaulcla H ya XV lek13Hklanga
pepencHkunkr boYacH. Tek13MknT§ ya2lyaHbl nwn§ 8onronlal PH
121 ablulaycH.

ProLLl (ek18Hk. Probl proyekslyalar lek13H§18a parallel P lek13HkK pro-
LUl lek13Hk lMeylacH. Proll P lek13Hk bir yaulcla H 8onronlal ya V Hollla!



proyek$lyalar lek13Hklan8a pecenclblar boYacH. Tek13HkTN§ &20VYly
ya2lyalwr nwn§ P §0M20LUal ya P Mronbl 12Man anlalaycll (3.6-3bak!)17.

3.6-$Hakl

Tek18HknIn§ bosb cbl/|(|1an

Tek13Hk<3a yollycbl ya H, V, V/ proyek3lya lekl3sHklannt§ 12la-
n§a parallel boY8an cbl2iylar8a 1ek13MknT8 bo$H ebl/ic|ian éc-

yMacH. ¥ Turwy ya2lyalcla§l P 1ek13MknT§ ixx My cbl rTasw ko‘nb
cbluarTr (3.7-3bakl).

3.7-3Hak1

bO - 1lekl18MknT§ 8omronlal cbIri8Y, ) - lekl13HkTnN§ “ronbl
cbl218 ‘1.

Tek1$Mknln§ 8on2onlal cbIrl8Y P lek13Mkka le§13bH bo'Tb, §o-
nronlal proyek3slyalar 1ek13l§18a paralleblrr. Tek13MknT§ [ronbl

cblrl§ 1P lek13Hkka 1le813bH boYlb, ltonlal proyek3lyalar lek131§18a
parallelcHr (3.8-3bakl)

17. Basalll A%nTal, C.M.A8raual "En&neenn3JIraTn%” TalUMcCrak H,I Eclicalion
Pn\ale blTWecl New OEXA/- 2008. 10.1



YTturwy ya2lyal(la81l P lekl1sHkrnn8 epywur - cblrtasbl ko‘nb
cblaarwr (3.9-8bakl). 3.9-3balll a 121an blMan benl8an P lek18HkNT§
§onronlal ya &on*aH ko ‘r8alll§an.

CblrTtaéan ko‘nwb (unbllWo, P lek18Mk 80M20n bl TT§ 1ronlal
proyek5lya51 proyek8lyalar o‘al8a parallel ya §0M20nblnt§ §on-
ronbl proyek8lya51 esa {ek18Hkrnn§ §on2olllal1218a parallelcHr.

bc=Pab0llH=>bl[ox)a HIl PH

Cbl/taéan ko‘nTb LUnbcbkn P lek18Mk lronlaHwn§ §0M20nlal
proyek8lya8 proyek8lyalar o‘al8a parallel ya 1ronlalTtt8 T[ronbl
Proyek8lya8l e3a lek18HknT1§ lrollla! 1218a paralellrr.

3.8-*bakl

3.9-xbakl

~xora! &yollan

1. Epywnréa lek18Mk yanéay mnsular bllan berMaclA?

2. ()anclay lek18Hk nturwy ya2lyalcla8llek18Hk éeylMacln?
3. Tek18HknIn§ 12l ruta?

4. Proyek8lyaloycbllek18Hkwng uanéay xo88alan bor?



3.2. Tekbllklarnt§ o‘raro pyksHwnyb
To‘§‘n clu/1l] bMNan leklyllk
Paroéa 1kklla lekI3Hk o‘raro parallel yobl ke3l3b8an ya2lyalcla
bo‘H3bl Tu TkT. TeblsHk bHan 1o0‘§w1 cblrly ucb xIN yarlyalcla:
1o‘8‘n cblrly leklsHkcla yol8an, 10'8‘n cbl21y {ebl3Hkka parallel yobl
(0‘8‘n cb2™ {ebl3Mkw ke3nycbl bo‘M3bl TUTKT.

To‘§‘rlcin/icl ya (ekbl |[klarnTt« paraHelU~E

Buor parallellek13Hkcla81 ke3"3buycbl 1kkl AB ya BC 1o0'§8‘n cbl-
2lyna lkktebl 0 lek13Hkia8l kesl3Huycbl rkkr AB ya BC 10°§°‘nm
cbl2luua 103 raylsbcla parallel bo‘l13a, bu lek13Hklar o'raro parallel
boYacH. Pa/ocla o‘/aro parale! bo48an (ckbllklarnTt” bir noTH
121an baT o‘raro paralle! boYacH, ya’t PO bo‘l$a, PHII (31,
Py 11 0 y boYalll (3.10-8bakl).

3.10-*bakl
AS8ar Parocla8l AB 10'8'n cbl2ly parallel {eblsHkka (e§18bH blror
C3 10‘8‘n cbl2lyya parallel bo‘13a, n bolla bu *n‘§ ‘n cblr\y {ebl3Mkka
paralle! boYacH.



To‘§‘n cbl2ly ya 'ekbl kKJarwn” perpenclkularHul

AS8ar leklalk kkTtcbl {eiisHkka pedenc/iknlar boU8an 10‘§‘n cbl2ly
oruaH oY3a, bu lelwHklar o ‘raro petpenc/ikmular boYacH. Tek13Hkka {e-
813bH 10°8§ ‘n cbI71C]Jua pethenclikunlar bo‘18an bar uanéay lek13Hk Ta/kur
lek13HknT8 0°218a Haw pegencHknlar boYacH. OeTak, blr-bTt8a per-
pencHkular boY8an lek18Hklarl Ikklyo*‘lbllan: lek13Hkka pedencHkular
10‘8‘n cblrlaclan lek13Hk oUYka2l3b ya lek13lkka 1e813bH 10°§ ‘n cb2 M\
pedencHku!ar lek13lMk oYkar”3b blMan yazasb Tn TK T (3.12-3bakl).

3.12-$bakl

AS8ar 10'8‘n cbl2la lek13Mkcla81 1kkl ke8l3buyebl 10§ ‘n cbl2lular-
8a pedenclkukr boYsa, n bollla bu 10‘§1In cb121s {ebl3Hkka peden-
<Jlknlar boYacH. OeTak, 10‘841 eblrly lek13Hkka {€§13bH bar yanéay
10‘§‘n cb"2""a pepencHkmular boYsa, bu 10°841 cblrly 1ek1311knT§
§0M20nlaH ya lNronl:aH8a baT pedenélkular boYacH.

Tekl3Hklarnlng o‘xaro ke$lsbuyl

1kkl lekI1$Hkwn” keylxbMb cbl2184 10°8‘n cMTC) boYll, Har
[kkala (ekl1$Mkka {e§1$bH(Hr. 1kbl lek1sHknIn§ ke88bl3b cbl21§4bl
loplsb ucbun Ikkl nualaw loplsb kMbya. 1kkl ke318blsb cbl218Ybl
yo'naHsblbl ablulasb kerak. 1kbl 1:ek13HkTn§ ke318bl3b ebl218Ybl
awulasb 3 §urmb8a boYrtacH:

1. Ke318bl3b cbl21848a obl boY8an kbl nuula Tay nT boYsa;

2. Ke8B3blsb cbl218U8a 1e§18bH boY8an blr nuula ya yo ‘nalsbl
Ta4yunt boYsa,;

3. Ke3x3bl3b cbl218UT1n§ nuuylaslya yo‘naHsbl aty boYTasa.



1kk| P ya O 1ek13lk Mbl 10‘8'n cblrly bo‘ylcba ke3lsbacH:

PCAMbI. Oernak, lekl3Hklarnt§ ke3lsblsb cHw8§Yw ya3asb
ncbun wnlarwng IxHyony baTéa umtwwy Mbl 1kkl nuylaslm
atylasb klloya uyHacH.

Epyuréa bu leklslklar ke3lsblsb cbl21§‘T T § proyekslyalanw
yasasb ucbun lekl13Hklarnt§ blr notH 12lanTtn§ ke313bl8H nuyla-
lannt8 M (1 T1') ya N (n n') proyekslyalanrn awulayrt2 ya blir
noTH proyekslyalanw o‘raro lmlasburatl2. Nelyacla bo3ll boM”an
T nTt8 yaT1' nm 10'8‘m cb2™Mla™ O ya P lekl8HklarnTy ke318bl3b
cbl218‘T T 8§ proyekslyalan boYacH. A”ar lek13Hklarnln®, 1rlan blr-
Tcbl oklan(;aclaanlcla ke83bTa3sa u Hollla bn 121lanw éayoT elllnb,
nlarnt§ ke3lsbuy nualaslt bosbua oklanlaclaanlcla lopl3b blMan ke-
818buny cbl2184 proyekslyalannl ya3asb Tu TkT1. (3.13-3bak!)

3.13-<>bakl

3.14-$bakl

AS8ar ke3lsbuycbl lek13Hklartn§ b 1T proyekslyaloycbl lek13Hk



boUsa, proyek$lyaloycbl lek13HknT8 xo53a3l8a rwpgyo”, mlarnt§

ke$15bI3H cbl21§4 nT8 proyekslyalanclan bln proyek§8lyaloychbl lekb
3HknIn§ 121(1a boYacH (344-3Hak1).

Ke3l5Huycbl lek15HklarnTt8 bir noTtH 1rlan cblrrta cbe§ara51(]a
keb515HTa8a, nlartn§ ke$l$bl$H cbl218§Y 1 yoréatchbl lekl5Hklar yo -
3ka$lcla atukyrrur (3J15-8bakl).

3.15-xbak!

To‘8‘n cln/l(] orual rkluvk oUka2l$H

Ko‘pé'na Ttasablaréa 1o0‘8‘m cbl2la oruaH lek18Hk oYka2l$H
3o0‘ralacll. To‘§‘n cbirly oruaH proyekslyaloycbl lek15Hk oYkar/l-
8anc!a, nwny blir 121 proyekslya51 oryaH oYacll.

a

ya b



1.00n2olW:al8a proyek$lyalbychbl leK1BHKbINg §0N20n1a1121lo‘8n
cb12luning 80N20nlalproyek8lya5léan oYacH.

2. Prolllal proyek5lyaloycbl lek1$Hkwn§ 1ronlall?2110‘8 ‘n cbl2luwns§
1tonlal proyek8lyasloryaH oYabl (3.16-8bakl).

To‘§‘n ebwy blMan (ekI8HkwN§ keulNAY nuu(aunn anl(laull

To‘§‘n cbl2lllbMan lek18Mkblng ke3*3blsb nuyla8lrl ablyladb cblr-
Ta §eoTelnyanT§ Turakkab TaszablanHan b T bl3oblanach. Bwu
Ta8alanl yecbl3b ucb bosytobéan lboralcHr:

AB oruaH yoréatcbl § {ebl3Hkw oYkararuwr.

BerM~an parallel lek18H81 bMan 5 lek18H8IT ke818bI8b cblrl84bl
lopaTt12(3.17-5bakl).

3.17-$Hak1l

AB 10‘8‘n cbl2™ blan 1kkl lek18H KTN§ Mbl ke818bl8b cbl ri§ybl
ncbrasblesb nuylasl, Li(ltlayol8an K nuylabl beracll.

3.18-*bakl

1-bo8alcH. AB 10‘8‘n cb™2™n”n8 8onronlal proyek8lya8 a b
oryaH 8onronlal8a pwyek8lyaloychbl lek18Hk C) bl oYkararwr.

2-bosl1cb. Yoréarcbl lek18Hk blan berM8an lek18HkKTN8 ke8l-
3bl3b cbl2184bl lopaTi2.



3-b<”lcb. 1kkl 1ek1$HKT ke3"kbl3H cbl2184Ywn§ lMmonlal proyeksb
yab1ML T n bMan a b Tn§ ke3l5b8an nuala8l12lan8an k nuuylaT beracH
(3.18-$bakl).

Top$blnl.

1. A nuyla oruaH benl8an P lek18Hkka parallel bo'l8an O lekl18
HkTn8 1rlan oYkarMsr (3.19-5bakl):

p

0

XP,

3.19-*bakl

A nunsla oruaH benl8an P lek18Hkka petpencHkblyar bo'l8an 8 lek18
HknT§ 1rlan oYkarMsT: (3.20-8Hakl)

3.20-§bakl

3. A nmyla oruaH benl8an lek18Mklar8a parallel 1o0‘8‘m cbl2ly
oYkarfaT: (3.21-8bakl)



4. A 1k}1la oruall benl8an CO ya EP ucbrasHrTas cbl21lylar8a pa-
rallellex1sMk 121an oYkarMsTt (3.22-3bakl).

3.22-«bakl 3.23-*bakl

Benl8an {ek13Hk1aTT8 0 ‘raro ke3lsbuy cbww§Y yasabln (2.23-3bakl).
blarora* vayollan

1. Epywuréa nuylalar yok11o°8 ‘n cbl21lular bMan la8ylrlan8an 1lek1s:
HklatT§ parallel yoklparallel eta3M~w uanéay bIH3H T TKT?

2 .1kk1llek13MknT§ 0‘2aro ke3lsbuy cblrw Ut yazasbnt§ uturwy
nmH Ttaga a803lan§an?

3. EpyurHa ta4wut nuula oruaH benl8an lekl1slkka parallel
boU8an 10'8‘n cbl2ly oUka2ls3HTuMTKTNN?

4. EpyurHa 10‘8‘n cbl2ly blMan {ek13HkTn§ ke3Bbuy nuylasl
proyek3lyalannl yas3asbtn8 nturty usvH wraéan lboral?

5. Benl8an lekIsHkka petencHkulyar boY8an 10‘§‘n cbl2laning
proyekslyalan epyuréa uanéay JoylasbacH?

6. Benl8an nwuulafan benl8an lekl13lkka pegencHkulyar ulllb
necMa lek13Hk oYka2lsb TU TKT?

7. BIr noTMN 121an o‘raro pedencHkulyar boY8an nTurty yarsb
yallMa8l leklsHklar {'arock blr-bln8a pecgencMkulyar bo‘H3bl WwnT-
KTrT?

3.3. Epymurw uay(a (12151

Ma4unTkl, 10'§‘n cbl?ly ke3Ta3l, lek13 3bakl; burcbak ya blr le-
blsHkHa yol8an bo3sbua o ‘lcboylar proyekslya leklslklanclan bT8a
parallel bo‘13a, n1aTtT8 3bu leklzHkcla81 10°‘8 ‘n burcHakll proyeksl-
yalan a3H8a len§ boYacH. Masalan, blro/la ABC ucbburcbak §onron-
1al proyekslyalar 1ek13H818a parallel boYsa, unt@ Sonronlal proyek-
5lyasl 0 ‘218a len§ (abc = ABC), &onlal proyek3lya8l OX proyekslyalar



0‘yl8a parallello‘8‘n cbl2ly ke3Ta81l{araéa boYacH. Bunéay xnsu8ly
boléa benl8an proyekslyalar uulay boléa81 proyek8lyalar éeyllacH.

A8ar ABC ucbburcbak proyeblyalar lek18Hkka 0§‘Ta boUsa, nnt§
$bu lek15Hkcla81l proyek5lya5l o ‘21clan ktoblk boYacH. Bunéay proyek-
3lyalar noymlay (MTurwy boléa8l) proyek$lyalar éeylacH. OeoTelnk
eletenllartng yokl nar8alatTé mTurwy bobla benl8an proyek§l-
yalanc!an loyclalarnb, nlar8a olll Tasabl art yecbl3b, ko'pTcba ylyT
Ko'cbac/l. 8burnng mucbun ko‘p parallel Te!nk ya pork3ton tasablarw
yecbl3béa §eoTelnk eletelll:1aTT§ a3051y H ya V leklsHklarcla benl-
8an nouwnlay proyekslyalanclan Foycblatb, nlaTtTt§ xm3mbly boléal
unlay proyekslyalan LUrlM3a, tasalalar o3onros yecbllac/l.

OeoTebl k eletenllarwng azo8ly H V 5151etaéa berM”~an noyulay
proyeblyalan bo'ykba m'att8 Tabala 3Hariiua TnyoHu boU8an
umlay proyek$lyalant yaszasb epyurT uay'!a ln/bl 1 éeyacH18

1. Proyek8lya (ekbl|klanw alta*;blln*H n$uH. Bn usnléa berml-
8an §eoTe(nk eletenllar uo‘28‘alta8 éeb uaralacH, asosly H, V le-
K13Mklar 5151eta3l yan§l, ta8alatn§ Bbarii®a TuyoHu unlay boléasl
88leTtaga altasH(tla(H.

2. Aylanlt$H wsnH. Bu usmléa, ak3tcba, a3o8ly proyekslya
lek1sHklan (H V) uo‘r§‘alrta3 éeb gsaralacH, berMpgan §eoTelnk
elctenllar Tasalatn8 3baru”a TmyoHL ke~ mncba [laroéa blr
yobl blr necba tarla aylanlrlacH.

Proyekmya (eklurklar'nlalras>1(T3H n$mH

Proyekslya lek18HklarllMl altasbinn8b n3nHéa obyeklTn§ proyek-
8lyalan benl8an leklslklar 818le Ta8léan (e3kl 8l3letaéan) blr-bT-
8a perpenclkular bo48an Ikkka yan8l lek13Hk 813le Ta8l8a oUlacH.
S5buwn” bMan blr8a, obyek1nT§ Maroéa8l yarnyaii o‘28artas bo‘Hb
uolacH. Bu uancba ta3alaT yecblsb mncbun eskl proyekslya lekls-
Hklanéan laual bl nT, Ta8alan, V lekI3HkKT 8onronlal proyek-
3lyaloycbl V lek13Hkka alta$blwb yan§l V H 3131leta8a yokl U
lekBHKT [lronlal proyekslyaloycbl H lek13sHkka aknasbltb, V H
8l8leTa8a oUlsb iifoya. Murakkabroy bosbua Tasabl art yecblsb
ncbun esk1518leta lek18HklanTn § kkala8lMlyan§llek18Hklar8a kel-

18.K. MorHn§ “CeoTeMcanc]En%lneerTt%OraTn%” Ebeyrerucl. CrealBriaT-2010.191



Ta-ke! H 518leta8a oY13bl8a 1lo‘8§'n kelacb. Bunéay boMa, ayya-
lo, e3bl lekl13sWklaréan b T, Tasalan, V lekl3sHk V 8a abnasblTHb,
V H 5181:eTta8a oUlMacb; keyT bu oraHu 83LeTaéa8l eskr H 1leklslk
H (eblsHkka altasb1lTHb, bu*unlay yan§l V H 318l:etaga oYlachb.
8bunéay arfb, proyekslyalar leklsbklannTt§ 1kkala8lnl blréabl8a
altasb{inb boUTaycb. Yan§l proyek8lyalar lek18H81 Hatta Va™
uol8an lek1sHkka pedencbkular bo'H3bl 1021T. §bunt§ ncbun lekb
3Mklar Mayal kelta-kel altasbl:TU3bIl, ya’t ayyal bir lek13bk, keyT
Ikktebl {eblsHk abnasblTH3bl kerak. Basba®, TazalaTt yeebl3b
ncbun rarur bo‘13a, buJarayon 18lal8ancba lakrorlablsbl TM TKT.

Proyekslya (ekrcHManw altasblll18b muull bllan
yecHI acl ' an ayobly wavaMar

Epywuréa yan8§l proyekslyalar lek13b 8 TT§ yarlyali yan§l proyek-
3lyalar o‘a 7T 8§ ya2lyall bllan 10‘la ablsalanach; 1lek13MknlM§ lkkTebl
121 ko‘r3alllTaycb. Yan8l proyekslyalar o‘a TT§ yo‘naHsbl bar uaysl
Taszalabln§ 3barln8a uarab bel§Manacb. Proyek3lya lek1slMklanTt al-
Tasbl T3b um3uH bllan yecbllacl8an batTa Tasalalart §ruppalar8a
bo‘H3b Tu Tk 1. Oruppalarclan bar b T sauylcla8l yasasblaréan bin-
nT8 balanbsblTlalab ullacH, ya’bl proyekslya leklsbklan 3131eta81
3bunéay altasbinH3bl Kerakkk

- benl8an 10‘8‘n cblrla yan§l 313l:etacla xu3m3ly bobla§l 1o0‘§‘n
cbl21y (son2onial yobl Mr>nlal) bo‘Hb Lobsbl;

- 121an bllan benl18an {eblsHk yan8l 5131etaé¢a§1 proyekslya lekl18
Hklanéan bln8a proyekslyaloycbl bo‘lb uoHs3bl;

- benl8an utnurty ya?lyal<3a8l 1o‘€‘n cblrly yan§l 813leta(la
proyekslyaloycbllo‘§‘n cbl2lLlbo‘bb, nnT§ blr proyekslyasl nusl:a-
8a aylatsbl;

-1ek13 3bakl yan§lleklsHkka 10§ ‘n cbirly kesta3l 1aTéa proyek-
5lyalarsbl;

- benl8an 1lekl13 3bak1nT§ lek13b§l yan§l 3181leTaéa81 proyekslya
lek18Hklanéan b 1§a parallel bo‘Hb soH3bl lorlrT.

1-11801: H ya V leklsMklar 818leta3léa A nualanlng lasyT benl-
8an. V lek13Mkbl V, rebl3Hkka alta8bl1T3b ya A nuylant§ V éa8l a'
proyek3lya8lu yasasb Kerak.



V lek18HK H 8a pedencitkular (§0M20nbl proyekslyaloychl)
uxHb oHnacH. Bu {eblsHk yan8l Iron(al proyek$lyalar (ex1$Mul
ck'ylMac. M nt§ 8onronlal 121 yan§l proyekslyalar o‘yl Heb ua-
bul yllinacH ya OX blan bel8ManacM. A nuylan!ng V lek13H bl a§l
aproyekslyaslyan§l Nronal proyek$lyaslHeyMacH (3.24-8Hak1).

V lekBBHK H 8a pedencHkular yllwb oHn8anH§l 3ababH, V 8a
T3balan uanHay yaZ2lyak!a Joylasbuylclan ual'l narar, A nuuylaHan
H 8acba boM”an Tasola (appHkala 2) o‘28artaycH. Yan§l lronbl a
proyekslyaw yasasb ucbun aroHa A nuylaclan V lekl3Hkka peden-
(Nkular W3blnsb kerak (A a' V).V Hya Aaa' a, bo‘l8aw ncbun, Aaa
a' lo‘rlburcbak, Hetak, a'a = Aa=aa'" = 2 boYacH. Bu bol
131al18an nuala ncbun bat yaroyHcHr.

3.24-*Hakl

8bunclay ulllb, V lek13Mk V! lekr3lkka altasbiinl8ancla nuula-
wn§ yan8l ronlal proyekslyaslcan yan&l proyekslyalar o‘sl8acba
bo‘l18an Tasola o‘3ba nuulawng esk) lronlal proyekslyaslclan eskl
proyek3lyalar o‘al8acba bocl8an tasola”a 1en§ boYacH (a a = a a).

ParoYly ko‘nt3bc'an epyur8a 0‘i3b ucbun V lekB3Nk OX o‘ul
alroHc!a aylanlitHb, H lekl3Hkka aylanltlacH. 3bunHay ullin8ancla
nuyl:ant§ yan”™ 'ronbl proyekslyasl(a) bat aylatb bonb, H lekl13-
HkkaJoylasbacH ya e3kl §on2onlal proyekslya (a) blMan 1kkalasl yan§l
OX o*yl™a pethencHkular bir 10§ ‘n cblr*ufa bo*‘Hb uolacH. Bu yeréa
3sbutaylMbo4lsb kerakkl, ¥lek1slkéan Anunyla*acbabo*l8an Ta3ola
(Aa= aa) IxInyony bo‘Hsbl ya V lek13Hk nualatn§ 13lal8an loTowcla
olMT3bl T TKT. E3k1 V H 813l:eTacla benl8an A nuuyla ucbun orcHna’a
y=Aa=aa boMsa, yan§l V b 515letalla nuylatn§ bosbua, ya’t
y =Aa'= aa boYacH, appHkala3! (2) e3a o‘28artaycH.



2-rrwol. Proyek8lya lekl3Hklanéan bln 3Hunéay altasb1718Tk1,
benl8an AB 10'§‘n cbl2ly yan§l 5151etaéa onlal (yobl §0M20nlal)
bo‘Hb 1013t (3.25-3bakl).

MaUwntbl, a8ar 1o0‘§‘n cblrla Tronlal proyekslyalar 2lek13H81
parallel boYsa, nTn§ 8onronlal proyek3lya81 proyekslyalar o'Ll-
8a parallel boYaéb Oetak, V bl Ab 8a parallel V {ebl3Hkka al-
Tasbl T3H wucbun yan8l OX proyekslyalar o‘ylbl ab 8a parallel
ulllb oYkarartx; OX bllan ab ora8léa8l Tasola 1xllyonyclr. AB
Ke3TanT” yan§l ab proyekslya8r 1 yasasb ucbun a ya b nuula-
larclan OX 8a perpencHkular oYkarlb, ular bo‘ylcba a a'=a a ya
bb =bb ke3talarbl oUcbab yo‘yarw?2.

3.25-*bakl

Yan§l V H 813letacla81 proyekslyalaréan ko'nblb {unbcHbl,10‘8 ‘n
cb121LAB Trollal bo‘Hb uolch (AB 11 V).

AB cbl2ly T 80M20nlal ullsH vebun H w H  8a alTtasbllnsb ke-
rak. Yuuonéa8l yasasblaréan Moyéalablb:

1. AB ke3tanT§ n2unH8lwu;

2. Ke3Ta blan H 1ek13Hk ora3léa81 burcbakrT;

3. 1Uusalaéan 10‘8 ‘n cbl2lyyaeba boY”an Tasolabllopl3sb TU TKT.
(burebaktlopl3b ncbun H w H, 8a alrasbl1ln3H kerak).

Bu boléa yan§llekIsHkka benl8an ke3TaT ya nuulabl proyeksb
yalasb Kerak, key T nualaéan ebl2llisa perpenclkular LU3bin3b ucbun
10‘8‘n burebakT proyekslyalasb yoléastllalbly eiisb 1021T.

3-nwol. Proyekslya leklsHklanéan bln 3sHunéay abnasbl Tblnk!,
benl8an P (eblsHk yan§l lekl1slkka proyekslyaloyebl bo‘Hb 1,013T.



MaYutkn, lekl8Hk, Tasalan, WhuTbl proyek8lyaloycbl boMsa,
nntg 80M20nlal 121 proyek8lyalar o~ 18a pedenclkular boYacH
(3.26-3bakl).

3.26-§Hak1

8bun8a ko'ra, yan”™l O, o‘alrn benl8an lek18bknT§ 8onron-
1al 121"a pedencHkular (O, X, P) ullb, 181al8an Joyclan oYkararTr.
3Munéay boY8ancla PHo‘r pylla uolacH, lekt 121aTtT§ mucbrasHuy
nnula8l yan8l proyek8lyalar o ‘yl(k81 PxL, nuubla boYacH.

Tek18Hkn1M§ V H 818letacla8l yan§l Py| 121111 ya3asb ucbun unt§
e3kl parallel 12ldan oHn”an Ixllyony (n, n) nmuy(:aclan (bycblanartr.
Bu nuylant§ yan§l lNronlal proyek8lya8l (n,) PH bMan LWa3biirMsa,
PM bo3ll boYacH.

Yaszasblaréan lNoyclalatb, ynyka*MarrnlopB3b T TKT:

1 P lek15Hkrnn8 H 8a alyaHk burcba8l (a) Ul ya V ya ulyaHk bur-
eba8l ((3) m (burcbak lopM8an; burcbakT loplsb ucbun V 1 o‘r]o-
yléa solcHnb, H lek13Hkw H 8a altasb{T5b Kerak);

1. Parallellek13Hklar oraslcla8l al3sa Tasol arT;

2. Tek13Hkclan nn8a parallello‘§‘n cbl2lyuacba bo‘18an tasorlar;

3. To‘8‘n cbl2ly bllan lek13HKTN§ Ke3*3buy ¥ laslw;

4. 1Mualaclan lek13Hkkacba bo‘18an Ta3ol aT;

5. 81rllatT8 lekl3 Kke3ltlanw 19

4-11801. Proyekslya lekl3Hklan sbunclay alta8biinl13tkl, benl8an
AB 10°8‘n cb12ly yan§llekl8Hklaréan bt8a, Ta8alan, H, 8a proyek-
8lyaloychbl (pethenc/likular) bo‘Hb 14013T.

19.K. MorlT§ "CeoTelnc an<lEn%Teenn% MrakT/"" El.ue\yer 1nl. Creal BrHwn 2010.



Ayyalo V {ekmHkw AB parallel boY8an yan§l V! blwHkka al-
Tasbiirartr. Bunt§ ucbun O! X! Il ab yllb cblrarwr ya cbl21anT§
yan§l ronbl proyek8lya8 (a”b')nl yaszayrwr. K.eyt H{ebl3lkT V
8a AB 8a perpencHkular bo‘18an yan”™l H, lek18Mkka alta8bllrarbl2.
Butn8 ncbun 0/ X, o‘yllMla, b’, §a perpencbkular ulllb, cblrrantg
18lal8an Joyléan oYkararrnr ya cbl2lytng yan8l gonronbl proyek-
8lya8l (a, bbl loparbilr.

3Hwunéay ublb, yan§l 1  8l8leTaéa AB 10‘8‘n cblirlsa H, 8a per-
pencHkwular, cbunbl nbIng ~ronlal proyek8lya8l a’b', 1 OX, yan”™ gon-
rota! proyek8lya8 (afl) esa bir nu*a bo‘Hb BoblkY akakbéan oyéa-
lan|b (3.27-8Hak1):

3.27-$bakl

1. Parallello‘§‘n cblrlular ora3l<3:81 Ttaszolaru;

2. 1llcbra8bta8 lkkl1o‘€‘n cbl2ly ora8léasl LiI8ra TasolMaw;

3. bluataéan nturty ya2lyaléag8l1o‘§‘n cbl2llyacba bo‘l18an Ta-
80&M1;

4. 1kkl youll burcbaklatT8 KalaHS8IM (bunéa yan§l proyek8lya
0 ‘ulan 1kklyoull burcbak Liirra8r 7 § proyek8lyalan8a uarab cblxéa-
ch);

5. Benl8an Ta3ol aéa Joyla8b8an parallel cbl21u1aTT8 proyek§l-
yalanT;



6. Tek.8 5baklwn§ baululy ko ‘riMsbl ya nblng proyek8lya lek1§-
Mklan blfan bo3l yM”an burcbaklanwloplsH TUTKT.

6-nTol. Proyek3lya lekl18Hklarlclan bln, Tasalan, V {ebl3Hk
V, 8a 3Hwunéay alTa8blinl8Tkl, benl8an ABC yan8l rebl3Hkka
proyek5lyaloycbl bo'llb uobln.

Benl8an ABC ncbburcbak yan§l 5181etacla ii-onlal proyek8lyaloy-
cbl bo‘IMb yoHsbl ucbun yan§l V! {ebls3Hk ABC ucbburcbakka Har,
H {ebl3Hkka HaT perpencllkular bo'H3bl kerak.

Bunt§ ucbun benl8an ucbburcbakka CO 8§onronlal o ‘lka-
rartr ya (ebl3HkT 8onroTtal8a perpenclkular ulllb cHAarTr. §bu
Tausaclla V, lekl18HknTt§ §onrotal 121111, ya’t O! X, o”nn
80M20nlalnTt§ Oonronbl proyek3lyasléa perpenclkular (O, X]
petencHknlar c3) yllb cblrartr. ncbburcbaknt§ yan§l 1xonlal
proyek8lya8l (a,b',c’,), blr 10‘'§‘n cblrly {aTéa boYacH. OeTak,
ABC wucHburcbak V 8a pedencHkular, ya’t [Ironlal proyek§l-
yaloychl lek18Hk bo‘Hb uyolacl.

7-1111801. Benl8an mTmnrTy yarlyaléa8l ABC ucbburcbaknt§
lek18M8l yan8l 513letacla8l proyekslya lek18Mklarlclan bT8a,
Tta8alan, H, §a parallel bo‘Hb "0l15"n (3.28-8Hakl).

3.28-$bakl

Bunt§ ucbun ayyalo, V {ebl3HkT ABC ucbburcbakka pegenchb-
kular bo‘18an §on2olllal proyek3lyaloychl {ebl3Hkka altasblnnb,
V +H 88eTa8a oYarTr ya ucbburcbaktng yan§l 1tonlal proyek-
8lya8l (a5 b’,c ) bl yazayrtr. KeyT H {ebl3HkKT ncbburcbakka pa-



rallel bo‘18an lek1slkcla ablasbHrarwr. Bu Ttaysaclla X20Ub
w ncbburcbaknt§ yan8l 'ronbl proyekslya3l8a parallel (O, X, Il &,
b, c,) uyllb cblrarwr ya ucbburcbaknt§ yan§l §0M20nlal proyek-
81yab1M1 yasayrwr. blalyaéa, bo3l boY”an yan8§l ¥ ,+ H, 813letacla
ncbburcbaknt8 8onronl:al proyekslyaslo‘218a 1en§ boYacH (a, b, c,
= ABC). Afar 02X, o‘ul a', b, ¢, éan oYkarl3a, ucbburcbakrtng
lek18H81 H: lek13Hk bo'Hb solacH.

Yunuonclaél rrsoMaréan ko‘ntb Kanbelkl, Tasabl art proyeksl
ya lek13Hklanw altasblln3b wusull bHan yecbl3b oson ya umlaycHr.
Bu usul blr-b1 blMan bo8Yan§an bIr yancba yasasblart n3lra-usl:
L 3blrTazéan balan3b8a ya cbl rrant” Joylanéan ra*stonal [oyéa-
laTt3b8a Itkon beracll.

Aylan*1M$b wn3ull

Aylannnsb n3nHéa proyekslya leklilklarl yo‘2”altayc/l, proyek-
8lyalanayol8an 3Hakl yok1 ~ 3T blab”a TuyoHLu ya2lyal§a keluuncba
laroéa aylanunla<M. Aylanlt3b wusuléa 3baklwng yan§l aylanHnl-
8an(lan keyT” ya2lyalcla§l proyekslyalanw wwng§ ol<Hnyl (benl-
8an) proyekslyalan bo‘ykba ya3asb yoUlan o ‘r8awlacH:1).

Proyeblyalanayol8an obyek! INaroéa HatTta yaul blrorla lo"é‘rl
cbirly (o‘y) alroHéa aylanfnlacH. A nuyla M cbirly alxoHcla aylan-
irfacH. 1 10°8‘n cb12ly aylaniinsb o ‘yl éeyMacH. A nuylaclan o'yua-
cba bo48an ulsua K tasola A nua”atn” aylanlT3b rac/lusm O nuy-
la aylanun3sb tarka?2l, wk]lanw§ aylatsblclan bo3l boY”an cbuwy
aylaniinsb aylanasl, nnt8 1ekl13M8l O e3a nuuylant§ aylanlT3b le-
K13H8L éeyMacH. A nuula nuylawng olcHn8l o‘r7, A nuula e3a nuyla-
wn§ aylanltl8anéan keyT8l o‘rt, AOA burcbak nuul:ant§ aylan-
Mn3b burcba” écyllacH.

AylanHn3b o‘ul TazalanT§ 3barii8a uarab lanlab olnacH yokl berll-
8an boYacH. Aylaniinsb burcba® (=AOA) a3osan, yecbllayol8an Ta-
3alanT§ 3balln8a uarab bel8ManacH, bu burcbak, ba’ran, ol téan ben-
H3bl baT Tu Tk T. Payal olcHn8l ya ox1r§1 ya2lyallart ko'nb cblylsbcla
aylanHn3b yo‘nalsbl bl3ob8a olnTtaycH, atTo aykTiin3b burcba§l
benl8an yok| nT loplsb kerak boYsa, yo‘nab3b talwunt bo‘lsbl 3barl.
20.K. Morlw, “OeoTe>nc anc! En$lneert%iiran'ifg" Ebe\ner 1/c/ Crea/ Briicun-2010.192



5Haklcla aylanin8H yo'nallsbl 8lrelka blMan bel8Man8an.

1l-y»lcla. 1\uuy'a blror*a oY| aylan(tl”ancla unw§ aylanHn$b
(exbl1}>1 b atTta Va** aylan(t$b O0‘a”a perpen(Mkular boYacH.
(O-1).

Bu yollla M2obln§ 18laléan nwy”™ wcbun 1o‘81n kelacll, blr-bT
bMan uallly bo*Yan”an nuuwlar y184ncHs$! aylaninl8ancla esa unyléa8l
Yolcla kellb cbluacH.

2-(|01(1la. (yaldy ]18T Tlaroifia blror(a o4| alrobcla a\lan!T1l-
uancla unTt» bar blr nua(a$l ucbun o‘r ayktrnnuM Ttarkall, ra-
(Muu ya (ckluVvkl boYacH, sbmn 1” bllan blrua batta w”(a-
larwny a\lanlt*b (ckINVKkarmo‘raro paralic! ya nuy(alarwns
baTtTa$l ucbmn aylan(t$b burcba” o‘28arta8 kaliaMMa
boYacH, ya't nucpalar bir (oTonka ya blr xIM burcbakka ay-
lanHnla</1.

IMmlao'y alroiiéa aylanltléanla bu nua”a o ‘usa raclfms blMan ual-
iy borYaT3bl Kerak.

KxxHwusnty ayblblnkH o‘ulcla yol8an O nuulallan bo8bsa Har
blMa51 o‘r aylana5inl cblracf; O nuyla o‘r Joylcla uolacH. Aylanu-
n3b olylcla8l Har bir nnylat Ma2o<3as! blrofla nuulartng ay lamlirisb
Tarkaz2li leb bl3oblas3H TuTKT. Bbun®a kKo‘ra, o‘dl</BM baTTa
nuulalar aylarblb Jarayotcla H ya V leklitHklar“a rwbalan o‘r
yaz2tyatlanTt o ‘28arHrraycrl.

Anar ayknlnkb o'yl (J1) utnrty ya2lyaléasl 10'8'n cblirla boUsa,
nmulalatdlé bunlMay o'y alroila ayblHnM3blHan HoslM boYyan ayla-
nalatt™ V ya H leklsHklarcla8l proyek8lyalan elHpslar boYacH. E1-
Mp3krw yaszasb blnnuncba ylytroy. 8bunt8 m3Hun aylanunsb o‘ul
3MMaHMa, oclalcla proyekslyalar leklsHklanclan bln8a pedencHkular yok!
parallel boYyan 10‘§‘n cblrly oHnacH.

Proyek$lyalar {ekblwwa perpenclkular
(Fy a(roiiéa al\lanMnsb

blmylanl aylarllin3b. Har yanlay 3bak1lnT§ a3o3ly eleTenu nuula,
3HuTN” ucbun aylanltabbl nuulaclan bosblayrtr ya aylaTt3H )a-
rayoblHa nuuylll proyekslyalanwné uanfay Haraka! ullsblbl ko'nb
cblaarTr (3.29-3bakl).



8baklcla A nuuylat V lek13Hkka pegpencHkular a’roHeéa aylanlrtsH
lasY1rlan8an. binyla o'y altorcla racl sl K=AO bo‘18an ay'ana bo'ytoHa
baraka! yflacH. Bu aylanawn§ 1ekl1s3M§l 0 -I- 4 3butn§ ucbun ayla-
nawn§ lronbl proyek8lya51 o‘218a len§, ~onronbl proyekslyasl OX
proyekslyalar o'u”a parallello’'§‘n cbl2ly ke3ta51 boYacH ya y 0lekl-
3H8TT8 8Sonronlal 1218a ivmbacll. A”ar A nuyla cp burcHakka aylanu-
nHb, yan§l A! yarlyaléa kellIrM3a, unT§ ronbl proyekslyasl (a) Hau,
0 ‘3Ha cp burcHakka aylaTtb, a, nuuylll™a, 8onronlal proyekslyaslesa al
nnula8a kelacH. 8baklwng o'n§ lotowcla A nuula proyekslyalantng
epyuréa Haraka! 13blan ko‘rsanl8an. 3bunéay ulllb, nuu(a lek13Hkka
petencHkular o ‘i alroHéa aylaninl8an<la, nualatné Nronbl proyeksl-
ya8l Tarka?2l aylaniin3H o‘y 118§ lronbl proyekslyaslcla bo‘18an ayla-
na bo'yioba §0M20nlal proyek5lyasl e3a, aylanlTtsH o‘yTT8 “onron-
bl proyek8lya8l8a pedenclkular (ya't, OX ya parallel) 10'§‘n cbl2ly,
bo'yioba baraka! ullacH. XuckH 3bun8a o ‘x3basb nuvuyla H blasHkka
petencHkunlar alroHcla aylaniinl8ancla uunyldaul xulosat cblyansH
TUTKT. binya H lek13H818a peten<Hkular o ‘y alroii(Ja aylanHH18an-
cla, nuuylant8 §onronbl proyekslyasl tarka?l aylanltsb o‘y71T§ 8o-
nronbl proyekslyasl<la bo‘l8an aylana bo‘ylcba, 'ronbl proyekslya8l
e3a aylaninsH o‘yT1T8 [ronbl proyek$lyaswia pegencHkular (ya'T,
OX 8a parallel) lo‘uy‘n cblirla bo'yioHa Haraka! uflacrl.



Teki$HkwWw Bo$H cbl~lanclan biln a(roMa aylanHn$H

Tek13 3baklT unT§ 8onronlal alroiicla bir Ta/la aylanlTb, §on-
20n1al proyekslyalar lek13H818a parallel ya2iyai8a yokl {ronlaH alro-
béa bIr TaJ/la aylanHnb, ionlal proyek3lyalar lek18Héi8a parallel
yazlyal8a kellUn3b Tu TKT. BunHay wusulclan, asosan, lekl3 3bakl-
nT8 basilly ko‘nw8blw, nnt8 eletenllanw yasasb ucbun oyéa-
lanlacH.

NoylasbMn$b n3nlMan

1rlan bMan benl8an 1ek18Mkcla ya3a3b”a Holr Taszablarw ye-
cblsb lekl3sHkéa yol8an 3bakMarnTtg bayluly ko‘nT3bl T yasasb
ucbnn benl8an. Tek13HKT mnT§ Irlarlclan bln alrobcla aylanll-
nHb, o ‘sba yol8an proyek3lyalar lek13lél bllan n3lta-n3l 1lusbwu-
n3b vy 1p3lasH11r18H) c~blayét Tek1l3HkTn§ pgonronbl 121 unT§
§0M20nl:alfulclan bln (xn3n8ly yarlyal:<3a8l §0M20nmlaH), lronlal
121 e3a xu3n3ly ya2lyal!(la lron(aH boY8aw wcbwun, bu ynuyonHa-
§1 lek1sHkn! o‘r gonron”all lronlaH alroblla aylanln8bHan [arul
yo‘lu. 8§Haklcla mTurTty ya2lyallla§l P lek13HKT 3bwu leklslkcla
yol8an A nuyla bMan blr §0M20nlal PH 121 alroiicla aylanltb, H
lek15HKKa )oyla8blln3b ko‘rsaml8an. A nuylaéan P leklsHkcla Abl
80IM120nlal cblrartr, 8§0M20nlaltng§ lronlal 121 (14) lek13HkKNT§
Nronbl 121éa boYacH.



Tek13HK H lekl3Hkka ~p3k3bllrM~atHan 30‘n§ PH Px Py yaziyailu
olacl't, mwn§ §0M20nlalizt (PR o ‘rpy”~*Ha uplaHl, Nonlali2 1 lekl8Helas;1
bosbua nuuyblar bllan bir8a aylawb, H lek13Vkka lvsbaHL ya PyoYaziyailu
olacH 8bwun8a ko‘ra, leklsHkHaul barcba nuuyblarwn” aylanfinlyan-
clan keyln§l yans: proyek3lyalanT yasasb ucbun ickiglkmn™ orlal
1218as1 blroMa wxinyony mmullirnng aylanfni8anHan keyTs: ya2iyaH-
w 10p1b, nw Px bllan 1nlasbiirsak, Py) keHb c™ac™ 8baklHa 1xHyony
nuyla 51MaiiHa N ollnyan. N nuy(aming aylanltsb 1ek131181 (O) Sonron-
1al proyekslyaloycbl leklsHk bo‘b, Pa peenHlkular Joylasb8an, O
blMan P (kesi3HWy nuuyiast (O)bl nnylant§ aylanHnHsb Tarkaz:, Obl
Ke3Ta e3a unT8 aylanHnH3b racHuskHr. P 1ek13HK H §a”p3b3blirMaan-
Han keyT aylaniinH3b rackine: Oni28a {msbacl1ya nnT§ mcblHa b0 bo3ll
boYacH. Bn bl| nnalant§ Px blMan LLLLBBMNb, P T 10paTi2. Epyuria V)
nuulawloplsb mncbun, tekisHKTN8 P 12Icla 1xHyony N nmyla olarw?2 (n
baT 3buJoycla) ya unTt8 gonronbl proyeksiyas: (n) oruaH aylaniinib
0‘ut PH 1218a pepencHknlar ulllb NnO T oYkararrur (3.30-3bakl). Bu
pecpeniclkular (}boYacH. EncH Px nmMulaHan Px n racbmsH yoy bllan
nO cblkiynilMB éayorwT Ke3tb, N nuylanTt§ yan~t H 8a pp3™3bHrll-
8anéast o'rw ) w oparTt2. N, nuulaw yo‘2u‘altas Px 141a bllan
InlasbHr3ak, Py bosll boYacH2L

Tek13HkNT8 A nusalaslHan oYuan §on2oniab (AlY) baTt iekisllk
blMan bir*a aylatb bonb, bl lek13Hkka ~p3~3bac/l. Abl ~onronbl
baTtTa yayl PHBa parallelHuacba uolacH ya H T pp3ktyanHa No
nrylaHan oYacH ( bLA(]" P ).

A nuaianing aylaniinsb racHms! N nmylaning aylanfnsb racHusb
8a len8. A nuulatn§ aylanunsb lek13Hyl 8O boYacH; unty 8H121
A nmalldtny Sonzonbl proyekslya5l (a) lMan P(8a pcdenMlkular
boYlb oYacH. 8bunHay ullb, bl|nvulalfan PH 8a parallel ya a Man P(
pecenlkunlar oHkarsak, nlarnt§ kesisbuy pyMa A nuuylawing yan-
§1 0T (Ao) keHb cblualt.

Teki3HkMM8 yanst Pyo 1217 cbI”sb ncbun rarur 14| nMyla aylan-
unsb racHun$TTS baululy nrunl~kn yasasb yo4l bllan “w5a baTt
boYacH. Bnnt8 ucbmn On ya nn' kalellan aso3lcla 10°8 ‘m burcbak-
H Onbl! ncbburcbak (abl™ nn) yasalsa, unln§ §lpolenn2.asl

21.K. Morln§ "OeoTelricaT\En~Tcenn” 1)ramT” Ebexuer Blcl Crear BrlaT-2010.195



aylanunsb racluisl8a len§ boYacH. K.eyT aylanHnsb tarka?2l (O) clan
nO cbuwy bo'yioba OIM)= OI”™ = K ke3Ta bo'llb, bl0 nuyla lop/lacll.

A,

3.31-$bakl

bl Tw Ty ya2lyalcla benl8an lekl18Mkka 1e815bH 8eoTelnk HASura-
nT8§ Haullly oUcbarTw awuyla8b ncbmn nnT8 xaraklerl Tw blanTt
proyekslyalar lek15HS§18a ~p3k3binsb yo‘b bllan arylanacH. Ma-
8alan, O ( C", CM) lek18Hkka 18185 JABC (JA'B C',JABC)nT§
baululy oUcbarw, nwn® A, B ya Cnnylalanw V lek18/kka ]1p8las8bu-
n3b yo‘HblMan awlanacl (3.3 1-8bakl).

Topsblny,

3.32-8baklcla AB 10‘§‘n cbl2lywné A ncbl 8onronlal proyek8lya8l
Ko ‘r8abl™an. A ucbl benl8an HYT 1lek18H8lcla yolacH. B ucbl e$a HP
ga yolacH. AB 10‘8‘n cbl2ly HYT 1lek18H818a penpencHkulyar. AB
108 ‘n cb12)unlng 80M20nlal ya lronlal proyek5lyalan cblr3T.

Blrla.yH8an Malrlkulyal$lya mnllion koTMsabyasa!ya\tol.



3.33-3bakbla K.8T ucbburcba§tr§ proyek§lya8l ko‘rbaiil8an.
1]cbburcbakrnng baululy kanaH8!1 lopllsin.
Blrla$li8an [TWbon ko T i3ryasr aa\oll
3

25

% 32+

0 ‘Icbawlar T T #a
3.33-*Hak1l

3.34-8bakléa Ikkka lo‘8‘n cbl2luylatT§ 8onronlal ya [Tonlal
proyek8lyalan benl8an. 8bwu 10‘8‘n cbl21lylatt8 Hayluly n2nnHsl,
nlar ora8lcla8l burcba8l ya A blMan C ora8icla8l Takoi (oplKT.

68 25

3.34-xbak!

0 “Icbatlar T T (3
3.35-*Hakl



3.35-3baklcla ncburcbakH yvpua pla8ltkatn§ 8onronlal ya Iron-
lal proyek8lya8 benl8an. 3bu Ikklko‘nwsbl ya bar biIrlotonlannT§
baallly nrunHblanw HOpl8b owaH nnT§ bayldly 3bakH cblrMar.
ucbla burcba8l oUcbanst yanlatT8§ awuy o‘lcbartlan yo‘yrar.

Ok)l(lya KeTbn8 Talablan xTWYron koTr33ryasr 3a\>oll.

3.36-$bakl

3.36-3bakMa ABC ncbburcbaknTg §onronlal ya Nnronbl proyckslyasl
ko‘r8alll§an. 11cbburcbaknTt§ baululy sbakH ya oUcbart awylansT.

OUcbaTtkr 1 1 cla
3.37-8bakln

bonclon urtyeraleH Takwbl TWkon koT1,u4$lyayl 3ayoH.
3.37-3ballla a3o3Ma LUr8an ~ya mucbburcbakH plrartclanTg§ rkxr
Ko‘nT3bl benl8an. 8bu Ikkl ko ‘nwsb bllan bir§aHkcla, BC 8a pedené-
lkmlar bo‘18an A yo ‘naHsb bo‘yioba "a™a8anclag” Lo ‘3blTcba kKo ‘nT3bl
cblrM3T. Bunéan lasbsan pixnbla yon lotonlanwn§ Hauluyly sbakH
baTt cbIrlar.
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,$blTa: 0 “Icbatlar yorlTta3Tt, 1ekT barcba ko‘nntaycH8an ele-
Tellllan cblrM3T. Ma3sblab: 1o°Huy oYcbaTéa.
Oks/orcl Takally rrWon konT$1lya51 .ycrnoH
blaxora! 3ayollan
. Epyvrw uayla MuwsbTtn” Manc™ay aszosly mamHan bor?
\ Proyek$iya {ebl3HblanT alta8bl18b n3nHT aylanlt3b ya
*¢U3 parallel barakaHanHn3b n3nHanHan uanéay {arul bor?
N, Proyeksiya lek1sHklant altaSblt3bcla TTalar§a noya ullsb
Kerak?

. Proyekslya lek13Hklanclan b T 7 alrtaskl1l:1lN5b yo*‘Hbllan wanéay
a80sly Tasablarw yecbl3sb TUTKT?

Proyekstya lek13HklannT8 lkkalaslw altasblTt3b yo‘H bllan
Yar\(lay TazalalarT yecblsb T TKT?



4-bob. 8LLITbAK
4.1. 81r(8a 1e«iyHH TKpa ya 10'8‘n ebl/ny,

lkkHa]18TTn § blr-bt8a le§lb LUruan 8obast 3HM *xTTn» 81rH
neyHacH. Bu 8oba, Harakalanaéuw,an 4yoHacHr. 81r718 barakaéa-
T3bl blr-bln8a 1e§1b 1ur§an]isTTn § bolaH8a bo§‘Hu. 1181 HaTtTa
yaul ba”nua e8a, 811ntng mcbun nnT§ 8irtl berk 8oHa boYacH.

BHorla cblrly TalwnTt bIr yonun8a TuyoHuy Maroéa Harakal Lil13a
8lMar Hos3lM boYacH. Bwunéa baraka! ulvYcbl cblriy yauoycbl ée-
yHacH ya v o0‘28arTas bo‘H38bl yobl cHeksi2 o‘r§anb bonsbl Tu -
KT. Yasoycbl cbl2iyTn8 HarakaHT bcl8Moycbl cbirluylar yo‘nalll-
ruycbl cbl2iuiar éeylfaék

Cblrta 8§eoTelnyaéa $1Tlt cbl2iynTy yobl bo8bua bIr 51rltn§
barakaH nalya8lcla uoléH8an 121 éeb uara$b umlayrc”™. Bu pnnsip-
8a TuYoHu, 51l o'r*armycHan yokl o‘28artas ko‘ntbbéa§l blror
cbl/nubln” bo3Hua cblirlslar yobl $iréar bo‘ylcba baraka! ullisbl naH-
|a81(la Ho8IM boYaék

HatTta 8Irllar yaSoycbllanwng§ 1wurlan8a uarab,
boYraclT:
ecTUH 8lrllar - ya80¥cbllan 10‘8‘n cblr*y boY8an 8lrliar;

« ebl21lig12 81Mar - 10'8§'n cbl2iyning Harakaééan bosl boyl$bl
TUTKT bo‘lta8an 8lilar.

Ko',pyouHklar.

1IKK!  $TI8a

Tek13lMklar bllan cbeS8aralan8an ko‘pyou ]18T éeylMaél. Ko‘pyout
cHcuaraloycbl lek18Hkl1atlM§ ke51$buy cbl2iylan Lilrralarl éeb, le-
k18Hkl1aTln8 ulrralan oras8liéa~!l Li18tlan youlan éeb, ulrralanTny ke-
gisbny Tulalan e8a ko'pyount§ mcMan éeylacl. Ko‘pyoynln§ bir
yo§Uéa yolTtauan rkkr ucblt blHasHHngycbl 10'§‘n cbl/~lar ko‘p-
youTtny (HayonalMan éeylaéin A”ar Ko‘pyou Har yayst youY 1ekis-
HkTn§ laual bIr laraHéa JoylasH8an bo43a, bunéay Ko‘pyoy uayany,
Ko‘pyol éeylaél. A8ar ko‘pyo™n™n§ HatTa ulrralan, youlan, IKK1
youH ya ko‘p youH bwurcHaklan o‘raro len§ bo‘18a, bunéay ko‘pyol,
Tun(al/.aw Ko‘py<” éeylaéii MunlaraTt Ko‘pyoular §oT besbla:

e lelraeér - lo‘lla 1en§ lotonH ucbburcHakéan ya$alaén

e oklanlaéaaeér - 8akklrla len§ lotonH mncHbwurcHakéan ya8alaéll



» 1KO3aeér - yi8irtala len§ lotonH ncbburcbakéan ya8alaél;

e Kub - oKKa Kyaéraléan ya$alaéy,

*8oéekaeér - o‘n lkkka Tulll arat besbburcbakéan yasalaék

Ma4wuTbl, kKo‘pyouynT§ youlanéan bln ko'pburcbak bo'lTb, Lol8an
youlan uturwy mcb8a e8a ucbburcbaklar boYsa, bunéay ko‘pyoy pl-
ranvéa éeylaép Ko‘pburcbak plrarwéant§ a3o3l éeykaél(4.1-3Hakl).

AS8ar, blnncbléan, pkarTéawn§ a3o3l Tunlarat Ko ‘pburcbak
boY3sa ya IkkTcbléan, pkarweéanT8 balanérgl sHu ko ‘pburcbakntg
Tarkaz2léan oUsa, bunéay pkankéa Tmnla/at pnanééa éeyMacH.

Ma’lntkl, Ko‘pyou T8 1kl yo8Y - 103 loTonlan bk-blnga pa-
ralle! bo‘18an len8 ko‘pburcbaklaréan lboral bobHb, uo”an youlan
parallelo§ratrlar boUYsa, bunéay kopyou pn/Ta cleyHacll Pnr-
Ta yon ulrralanwn§ aso3wa pedenclkular yokl Llya bo'H3bl-
8a uarab, 10‘8'n yobl 0§8‘Ta pn/ta éeylMaép Aso3zlan Tunllrar
Ko‘pburcbaklaréan lboral 1lo‘8‘n pnrta Tun(a/at pn/ta ée-
yMaél. Aso3lan parallelloSratTtlaréan lboralpn/Ta paralleleplpeé
geyllaér. Ko'pyout epyuréa lasykla8b ncbun ntn§ HatTta ucbla-
nTn§ proyekslyalan benH3sbl ya koYsalll8an lanlbéa o‘raro 1u-
lasM1nl8an bo'H3bl 10/1T (4.2-8Hakl). Pn2Ttant$> yon ylrralan o ‘/a-
ro parallel cbl/1alar bo‘18anH§18an nlartng bir noTH proyekslyalan
bat o‘/aro parallel bo‘laél.

4. 1-$bakl 4.2-xbak1



giriiast TK|(a ya 40'8‘n cwy
4.3-8baklcla8l ko‘pyouTn8 youlanéan buwéan o‘l8an Twlawns§
proyek5lyalannl yasab ucbwun o ‘3ba nuullléan oU8an ya Ko‘pyo‘uning
1e815bH yo8Y(la yol8an blrorla 1o‘8‘n cbl2luéan [MoycblawsblrTr
TUTKT. Plrartéant8 AC8 &a yol8an K nusalanT§ proyekslyalan
plrartclant§ mucbléan ya K nuulaéan o48an §M 10‘§‘n cblirly yor-
éarTt bllan yaszalaél.

4.4-$Hakl
4.4-3bak1éa81 ABEO yo§4éa yol8an K nwuuylanTt§ proyek§l-
yalan 3bu nualaéan oY8an ya pn2tanTt§ yon alrralan8a parallel
bo‘18an KM 10‘§‘n cblrly ke3Ta3! yoréarweéa yasal8an. Masalan,
pn2tratn8 ABEO yo§84éa yol8an K nuylanTt§ I'ronbl proyeksb



yalan (k') benl8an, nuylawn§ 8onronlal proyekslyaslw loplsb
Kerak bo4s3T. Bm bobla yoréatcbl 10°‘84l cbl2lawn8 proyeksb
yasl (Kk'T)), keyT bu 1o‘§‘n cbl2laTn8 §onronbl proyekslyasl
(K T) yasalac/l ya unéa nuylarnng 80MNM20nlal proyekslyaslloplacH.
Pronbl proyekslyac!a k't* Il a'cl” boY8aw ucbun kT Il acl boYacH.

KodpyouHKL cl1V/1( bMan ncHrasbIsH nuy(a$lw ank]la*>H

To‘g§‘rl CbRIL ko‘pyounT§ youlan bllan lkkl nmuylacla keslsbacH.
Ko'pyoy blMan 1o‘§‘n cbl2lliwn”™ ke3lbuy (ncbrasbuy) nuylalanw
lopl3b ucbun benl8an 1o0‘8‘n cblirly oruaH blro/la yoréartcbl le-
K13HK oYkarlacl ya bu 1ek13lk bllan ko'pyounTa Kesllsbléan bosll
boU8an 3bakl (ko'pburcbak) yasalacb. Yasal8an ko‘pburcbaknT§
lotonlan blMan 1o‘§‘n cbl2lunT§ kcb513buy nuuyblan Tarkur 1o‘81n
cbl21a blMan ko ‘pyosanlng§ ke3lsbuny nuublan boYacH.

3bunéay ulllb, bn Tasala, asoszan, Ko‘pyou nT8lekl13Hk blMan ke3l-
Hs3bléan bo3ll boY8an ko'pburcbaknt” proyekslyalanw yasasbéan
Iboral boYacH. 8buTtn§ wucbun, 10§ ‘n cblrly oruaH oYkarHacH”an
yoYeéaTchl leklsHkw bar uaysl Taszalatn§ o‘218a uarab lanlasb lay-
3lya yllnacH. YorHatcbl blasHk 3H'aléa proyekslyaloycbl lek13lk
yoll benl8an ko'pyou pnrra boYsa, ntn{* yon ulrralan8a parallcl
lex13lk, pkarwHa boYsa u- n 1§ ucblHan o48an lek13lNk oHn3a yasab
blrtuncba o3onlasbacH.



4.5-3bakléa a3031l H lekI1sHkéa yol8an o8‘ta pnrra bllan Mbl
10‘8‘n cbl21Ing ke3l3Huy nuuylalan pn2tanT§ yon uHralan8a
parallel ulllb, 10“8'n cblirly oryaH oYkarM8an 0 lekI13Hk yoréarwéa
lopMs8an. Mbl KOé ‘n cbl2ly oruaH pn2TtanTt§ yon yHralanya paral-
lel ulllb lek13Hk oYka2l3b ncbun cbl2lyéall blroMa xiiyony nuyla,
Ta$alan 1,1 oruaH pn2taTtn§ yon ylrralan8a parallello‘§'n cbl2ly
cblranfr (3Hakléa 1H, 1 aa,; 1H 1l aa,). 8bunéay uMib boslM boYuan
Ke3lsHuYcbl cbl2lular (Mbl ya 1H,) pn2taTtn8 yon ulrralanSa pa-
rallel O boY8an lek13Hkw lloclalayc. By lek13Hk pn2tan T8 youla-
nrn nwng yon uHralan8a parallicl boY8an 1o°‘8'n cblrly bo‘ylcba ke-
3aéb O lek1sHknT8 §on2onlal 121 (C”) pn2taTtn§ ~onronbl 121111
(pn2Tanineé asos3! H lek1sHkéa ur§art ncbmn nt 8onronlall? éeylsH
TUTKT) e ya I'nuulalaréa kezaék Bu nu™Mala™éan pn2tanT§ yon
ulrralan8a parallel ulllb 1o ‘§‘n cbl2lulaT T8 TN blMlan ke3l$buy py-
lanéa x ya 'y mm™ala”™ boax! boYacH. B nuublar prnrTta bllan 10°8‘n
cbl21AnTy Ke3lsbuy nuulalarining yonronbl proyekslyalanélr. Bu
nuublar bowylcba 12la8an nusalalarnt§ lronbl proyekslyalanTt (X'
yay nuuymManT) loparT2.

K.eyT8§l 4.6-3bakléa H lek1sHkéa lur§an pHarTéa blMan bl lo‘§‘n
011121411111~ kc818buy nuublantlopl3ll ko ‘ralll8an.

Bu rt3oléa 10‘8‘n cblrly owaH oYaél8an yoUéaTcbl lek3HK pl-
rartéanTt§ ucbléan oY8an. 8bunTt8 ucbun yo'réarchl lek13HK
beriA™an Mbl HO'é'n CbRIL, ya plrartéaTtn§ mucbl 8 bllan lasyHlana-
cH Bunéay lek18Mk pHarTtéanT§ ucbléan lo aso3wacba ncHburcbak
bo'yioba ke3lb oYaéll Bu ucbburcbakTt yasasb ucbun yoréartchbl
lek18HkTN§ wonronbl 121111 yasayrTr (a8ar pHarTéanT§ asosl V
lek13Hkéa boUYsa, lek13HknTy I'ronbl 121 yaszalacH). Bunt8 ucHun O
lek13MNkéa yo~an IxHyony 81 ya 82 10‘8‘n cblrlylaréan Noyéalana-
11112. Bu cH1lalatTt8 Sonronbl 1rlanw ( Hya H, 1) LULLIBHWr3ak, O
HoslM boYacH. O pHarrnéant§ a3o031T (§onronbl 121111) e ya Mnuyla-
laréa ke3aéb 8bwunéay ulHb bo3l1 boY”an el3 ucbburcbaknrtg lo-
Tonlan Tn blMan ke3lsblb pHarTéa blMan 10§ ‘n cbl2luTny ke3lzsHny
nuublannTt8 $>onronbl proyek3lyalan x yay nuublanT beraél, bu
nuublar bo‘ylcba X' ya y' nuubl arTloparrif2.



A8ar ko‘pyouing 10‘8'n c\nrw, blMan ke3l8b8an yo™a™ proyek-
3lyaloycbl lekl8Mklar boYsa, yasasb Jucla xaT o3onlasba<il. But
4.7-3bakllan anglab ol3a boYacH.

4.7-abakl

Ko‘pyoutn§ (ek!*>lNk blMan kem3lw\l

Ko‘pyoy blror 1lek13llk bllan ke3/l1za 1lekl3 ko‘pburcbak bo3sll
boYacH. Bu ko ‘pburcbak ke3lT 3Hakl1 éeylNacH. Ko‘pburcbakrtng§
ucblan ko‘pyou uylrralanwng kesnycbl lek1sHk blMan ucbrasbuny
Twblanw lotonlan e3a ko‘pyoy youlannT8 kKesmycbl lek13Hk
blMan ke3lsbuy cbl21glant koYs3alacH. 8bun8a ko‘ra, Ko‘pyounT§
(exk13Hk blMan ke3lsbuy cblrw YT yaszasb ncbun ko‘pyou ulrralan-
nT8 leklslNk bMan ucbrasbuy Tw bl anTt loplb, nlart bar b T bl-
lan larllbll ra¥1sbcla nnasbinnsb kerak.

Ke3lT 3bakHT yasasb ucbun ko‘pyou youlannt§ (lekEs sbakHar-
Tn§) kKesmycbl {eblsHk blMan ke8l8blsb cbl2lylanTt yasab u3nHéan
baTt lNoyéalansa boYacH.



Ko'pyouy, 3IMrre baulAly odcbarwiloplsb ya Har uay3l yo§ 1 T §
Haululy ko‘nwsblw yasab Taysacléa unTt§ 5U11 blMan lek13Hkka
yoyllacW.

Ko‘pyoy youlantn§ bayluly ko‘nt3bltlarllbH raylsb(la bir lek1s-
Mkéa cbl213bclan bo3lM bo‘18an 3bakl Kop’youwn3 yoyHTabl éeyllack.

Ouyléa plrarTéaTtws8 ya pn2tranT8 lek13Hk bllan ke3llsbl baT-
éanlaTtT8 yoylNTalanT yasasb nsumlfan bayon ullln8an (4.8-3bakl).

1. Mun(a/aTt plrarTéanTs (eki3Hk blMan ke3ll3blw yasasb.

PlrarTéant8 yon ““Yrala“* o'raro len§ ya H lekl3Hkéa lurS8an
Tunllrarn BC8 plrarwéatn§ 8onronlal proyekslyaloycbl P lek13lk
blMan ke3ll3bl kelllnl8an.

P lekl1slNk plrarTéatng 123 cbirly bo'yioba ke3aéb Bu nuublar-
NT§ som20nlal proyekslyalan kesuycbl 1ek13HknNT§ §onronlall?l8a
10'§‘n kela</l, cbunkl lek13bk son2o0nlal proyekslyaloycbl lek13lMk-
cbr. MnyblaTtt” 'ronbl proyekslyalan (1,3) bo§8Yawsb cbirlulanw
oUka2l3b yo‘HblMan loplMNaék B8 ulrraéa8l nuulawn§ Nronbl proyek-
5lya3l (2)w lopl3b mcbun esa alrraw 8 nuylaéan oY8an ya H lekls-
Hkka pegenclkular bo‘l8an o‘y alrobéa aylanlnb, 'ronbl (3b,3b")
bol8a keblrarTx. KeyT 32 raéws sbcla2 1, 3'b proyekslyasléa 2' w
lopaTl12. 8bunéan KeyT le3kansl8a aylaniinb, 8B Alrraw a3H xoH8a
Keblrarwr ya 73" préa 2' 7 lopati2 (2'2 OX). 8bunéay ulllb, bo3
bo‘18an 12 3 ucbburcbak ke3lt 3bakl1TT§ 'ronbl proyekslya51&1r.

Kesit 3bakHNT8 bayluly ko‘nw3blT yasasb ucbun P lek13Hk
nnéast 1,2,3 nuyblar blMan V lek13Hkka ]1p3lasbl1rli8an 2'3" wucb-
burcbak kesnn 3bakHn!!!™ baululy Ko ‘nwsblélr.



2. To‘'8'n pn/tawng lekIN/k blMan ke3ll3sMw yaszasb

H reblsHkéa LWr8an 1o0‘M youHkK lo‘n pnrtatng nturty ya2l-
yaléa8l P lekB3Mk blMan ke3ll3bl laylrlan8an (4.9-3Hak1l).

Tek13Hkwn8 yonronbl 121 (P) pn2tablng Oonronbl 121111 (a3031-
T) 1,2 nnylalaréa ke3aéb Bu nu™Malat™n§ I'ronbl proyekslyalan OX
ouHiléa boHaée Pn2tatn8 A ya B mncblanéan ebluuan Lilrralan P le-
K13HK bllan ke3lslltayél. C ya B ncblanéan cblayan ulrralan blflan P
lek13HkN1ng ke3lsbuy nuublanw 1lopl3b ncbun yoréatcbl Ironbl le-
blsHkkréan Noyéalanatl2. Bunéay lek13Hklar berl18an Probl3llk bllan
lMonlallar bo‘y Icba ke513blb, 3-3, 4-4° nuyblart bosll ylaéin 8bakléa
yoréatcbl Ironlallek13Hklar bel§ManTta8an, ular Mara2 yfT8an xolos.

4.9-3bakl

8bunéay ulllb bo3l boY8an 1234 ya 2'3'4’ ko'pburcHalar ke-
8t 3bakHNT§ proyekslyalanélr. Kes3lt 3baklTT8 basldly ko‘n-
M8HLM yasasb ucbun P MeblslMkw proyekslya leklslklanéan bln8a
_pp3la8blT3b kerak.

PnrranTt” yon AlrralanSa perpenélkular {eblsbk blMan ke3lL3bl-
éan bo3lM boM8an 3bakl 3bu pn2tanT§ nortal ke8lrt éeyllaék

Aybuwb mrHan

81lrHar anaH”k un3nléa, ya’t len§lartalan bllan berM”~an bo‘H-
3bl (al8ebralk ya [ranssenéet 3bHar) baTéa 8rabk wusnllanéa
benHsbl TuTkT. A8ar 8IrTT§ al8bralk len8latasl [(x,y,r)=0]
n-éaralaln boYsa, bu 31N ndarblM 3T éeyMaék Ma4nTkl, lek1slk
blariibH 31r1élr. 81rinT8§ larHblT 31M ya nn8a olé bo‘lta8an Ix-
Hyony *0‘§ ‘n CbRILIIMNE ke513buy nualalan8a sarab blbsb Tu T -
KT. Masalan, 814 10§ ‘n cblirla bMan lkbl (baslaly yobl TaybuT)
nuylaéa keb15b3a, bu 31rl Ikktcbl (alllbll 51M boYaék



8bunclay ullb «5irllar» HeS8an uturwy LUsbuncbaHan 31rHartng
uylcla8l bir necHa 37 ajrala<rt:

1 Aylatsb 8lrllan - IxHyony yasoycbl cbl2laTng uo‘28‘altas
0‘a alroiiHa aylanlsblcla bo3ll boY8an 3tlar, bu 3HHar Jutlasls8a,
Tasalan, IkkTcbl lariibll aylawsb 3M an kkacl;

2. Cbl2luH 5Ir;lar 10'8‘n cbl2lywn§ yo ‘nalllrmycbl yT11 cb™"2/Nat
bo‘yIcba barakalawsbl nalyaslcla bosll boY”~an yT! sMar bat 3bu-
lar]uTlasl8a KmkH;

3. 0laTeln o'28arTa3s yokl o‘r8arnycban aylananT§ barakallllan
bo3M bo‘M3bl T TK T boY8an 31kHK 3"rHar;

4. CblrtaHa 3Irl u3MMa yol8an blir sancba cbl2iy *uthl an, ~on-
rorMalar) bMan {a3y”~anac/1"an KOpo8raHK 3M ar ya, ntutan, 8raik
bollla berlMacHS8an 31rllar.

Blrorla e§n yoH 10‘§‘n cbl2lywng ~028"alta8 o ‘ulalroiiéa ayla-
T3blckn bosM bo‘l8an 3lrl aylanlsb 31rii éeylacH. Aylatsb 3iriml
epyuréa lasylirlasb ucbun, o<blicla nTng§ o'al proyekslya lekl8H$>18a
perpencHkunlar yllb ollnacll.

4.10-$bakl 4.11-*bakl
1 Aylatsb ellip,0M1 - ell.pT.nB 0*2 2 A bobli[ _ parabolan,né
o‘Ulanclan b Tn Te alrolléa aylanubk]an n ¢ alll hnaa bo5;, bo-bl ;

Hosu bo 18an.
Aylawsb 81rllanTikktcbllarHbM ya ynyon larHbH 31rHar8a bo'H3b
TUTKT.
1kkwcNe (arHbH aylaw$b 8lr*lan. 1kktcbl lallbH e§n cbl21y
0‘r 0‘al alroiticla aylan*T113a 1kKkTcbl lalllb 31rl bo3l boYacH. Tex-
wkaHa 1kkTcbl larlbH aylawsb 31111aT1T§ umylMa8l lurlan wmcb-
raycH (4.10-3bak1l).



5kar aylanaTn§ o 2 <WMaTeln a(ro/lcla aylaTHblclan bo3l bo “lac/l.
(4.11-3bak!)

4.12-$bakl

3. 1kkl pallaH ay'aw8b §lperbolaHH - §lperbolawing o‘r baulaly
o‘y! alroMa aylawsbklan bosll bo‘lacH (4.12-3bak!)

4.13-8Hak1

4. B1r pallaH aylaw8b 8lperbolakW - 8lperbolawng o‘r Taybur
o‘ul alroiicla aylatsblclan bosll bo‘18an. (4.13-3bakl)

4N4-3bakl

5. Aylaw8b koTw ¢okayly konus). (4.14-3bakl)
(4.15-3bak1)



4.15-3bak! 4.16-$bakl

6. AylaTt8b $LUN(1n (Oolrayly 3MTér). (4.16-3bakl)

YbKkpnHa bayon einl8an 8111larwn8 batta3l bat xxllyorly Har
Aaninay 10‘8‘n cbl21s blMan 1kk! TK](a(la ke313bacH,8bntng§ wucbwun
nlar IkkTcbl Car/TbW aylaw8H 81r(lan Heyllach.

To‘§‘n cb12iunT8§ MaroHa 1Xiyony barakal yllisbl natyasllla bosll
boU”an 8U1 cbl /1M 8Irl éeylMacH.

Yo‘naliwycbl cbl21slarnlng 1un8a ya yasoYcbl cblriy barakau-
Mng§ xaraklen8a uarab, xar xIM HpHas! cbl21uH 81rllar boslM boYacH.

1. 8LUnclr sirar. Yasoycbl AB 10‘8 ‘n cbl2laTn§ benl8an PC) yo ‘na-
H3bl8a parallel ya2lyaH 3aularHb, yo'nalllngycbl AC e§n cbl2ly bo‘yioba
HarakaHarmsblan bosl boY8an 8111 3|||nc!r 8LrT MeylMacH. ASar yo ‘nal-
bwycbl berk e§n cbirly boYsa, bo3l boY§an 81l 3LLinc!r HeylMacH.
(4.17-3bak!)



8lUnclr 8liining proyekslyalar lek13H81 blMan ke3lsbuy cbl2184
ntng 121 (a303l) HeyMacb. 8LLnclr 8l 121 yasoycblnT§ yo~nab3bl bl-
lan berlsbl TUTKT.

8LLUnclr 8lMning parallel yasoycbllan8a pedencHkunlar lek13Hk bllan
ke3lLIsbIHan boslM boY8an 3bakl 3MTck 3111nT8§ nortal kesiitn MeylMacH.
AS8ar 3lnclTT8 nonnal keslrw ckxXa boYsa, bu siHncir MolraYly 3MNTHr
(aylawsb 3MTHTr) éeyMacH, elllp3 boYsa, elllpiik 3MTHr, parabola bo4sa,
paraboHk 3LLnHr, §lperbola boYsa, §lperbolaH 3MTHr Meb ablacb.

AS8ar 3l nclTT8 a3031l3bn 3M TéTT§ nortal ke3ltl boYsa, bun-
gay 3MTérlo‘§‘n 3LLINEr éeb, a303l Nanéayé™ ke3lrnH boYsa, 08‘Ta
3LLNEr éeb ablaék

2. Konwu* 8lrllar. Yasoycbl A8 1o0‘§‘n cbl2latn§ yo‘nmallirmnycbl
AB e8n cbl2ly bo‘ylcba 3ipaTh baraka! yllisbl blMan blr§a, éolTo
3 nuataéan oYlsbl natyasllla bosl boY8an 8111 konu3 $114 éeylMaéb
(4.18-3bakl)

8 nuulll konus 31rinT§ mcbl éeb, AB cbl2lLlyo ‘nalHwycbl éeylMaék
BerMpan la’r8a TuyodAu, konms 8IM 1kklloTon8a cbeksl2 kel§an Ko-
yak 3iriciir. Konm3s s MnT§ son2onial (yokl bosbua) 121 ya ncblnTy,
proyekslyalan bllan benH3sbl TUTKT.

Konus 3i/i1lTn§ baTtTta yasoycblManTt ke3lb oU8an blror lekls-
Hk blMan ucbl orasléa8l AL konus éeylMaék Konu3nt§ baTtTa
yaszoycblanTt ke3nycbl lek13Hk blMan ke3ll3bléan bo3l boY8an bar
uanéay 3bakbl konu3nT§ a3o3léeb yabul ylllsb TUTKT.

AS8ar konusz 3111 3bu 3111nT§ ucbléan o48an ya o‘raro pedenélku-
lar boY8an IkkllekIsHk blMan ke3lM8anéa 1cn§ ya 3TTelin K boYaklara
boUTsa, bunéay konuséa 31ttel:nya o‘ul boYacH. Konus 31rlwng o ‘sl
yarlasT ana3bu3ltTelnya lek13Mklannt§ ke3l3sbuy cbl218Y balaragl.



Konun3nTt8 o‘r 8irTelnya o‘yl8a pedenélkmlar lekisHk bllan
ke3llsbléan bo3l boY8an 3bakl konwn3nT8 nonnmal ke3lrTt éeylla-
cH blortal ke3lTnT§ 3bakH8a uarab, konns8a éoirayly, elllpiik ya
bokaro uo”3bltcba nonMan beHlacl. A8ar konu3nT§ as3o03! 3lMalnéa
nnifk nonnal ke3lrt oHnean bo43sa, bn konus 102 ‘n konwu* lNMeyllacb
(4.18-3bakl).

Konu3s 31rléa yol8an blror nnylanT§ proyekslyalanw (x', X) ya-
3a3b ucbun konusnt§ 3bu nuuyla oruaH oU§an yasoycbls! (3’x',3x)
éan {byéalatsb Tm TkT. Oéaléa, sllUnérlar ya konuslar ocberk-
lan yoréarT blMan berMaéi

A

4.19-*bakl

3. (3ayn$b (prrall 8lrllar (lorslar). YasoYcbl AB 1o0‘§‘n
cbl21uning yo‘nablrnycbl CB e8n cbirlyya batTta yauyl nnnrta
boUg8an boléa baraka! yllisbléan bo3ll boY8§an 8Irl uayllsb ulrraH
31 (lors) éeylMaél (4.19-3bakl).

C3 e8n cbl2llllor3Tng yaynsb Lrrasl éeylMaée C/ayésb Llrrasl -
lor3nTt§ yo‘nablwycbl3l benl8an boY3sa, lors benl8an éeb blsobla-
naéb Tors yasasb mcbun, May{"8b ylrrasl CO 20Yly e§n cbl2lawng
1, 2, 3, nmylalan oruaH nn8a unntalar oYkararTr. Bu nnnrtalart-
T§ yl§Inél181lors 3UAM bosM ylagk

AylanlsH sirtning (eki3HK ya (0‘8‘n cMz21uy blMan ke3l3lwln

Konusz 511 bMan AB 10‘8 ‘n cbl2lynT8 Ke88bl3b cbl21§UTlopl3b-
w cblrtaéa ko‘nb cbluarTr (4.20-3bak1).



4.20-$bak1

Bnwng mncbun AB 10‘8 ‘n cbl2ly oruaH konus mncbléan oYuycbl O
lek13Hk oYkararwr. TekBBHknNT8 1217 loplsb ucbmn AB cbl2luw O
lek13H81 blMan ke8l8blsb nuuyla8l (1,2) loparw?. Konus ucblHan (8)
oY8an 8 2 Sonronlal cbl2lyya 1 nuylaHan parallel oYkararwr ya bu
cbl2ly lek13Hkwng 0 121 boYacH. 0 T konu3 a303l bllMan ke8l3b8an
Tk}laslr, nnt8 wmcbl (8) blMan blHa3bHr/3a, konus yasoycbl3l AB
CbRiJt 6,7 nuuyblaréa keslb oYacH. Bularw epyurla yasasb ucbun
AB CbRIUNE bir 121N {oparwr. 8 numuylaclan OX o‘uua parallel
cbl2ly oYkar/13, A B bllan ke813b8an 2" ya 2'nuylalart loparTr.
2 Twlatng Sonronlal proyekslya8ll konus ucbl 8 bllan Llasblra-
rnl2, 30‘n8ra cbl2luwng I 121<8an 2' 8 cblrlfAuya parallel cbirly oYka-
21b, konun3 a3o03l blMan ke83blsb 4' 5 mVala™v* konu3 ncbl 8' bllan
nuasbHrartr. Bu konus yasoycblMan bo‘Hb, A' B' cbl2luw 6'ya 7'
TK}lalarcla ke3lb oYacH. 1/1aTT8 lmonlal 6 ya 1' proyekslyalan loplia-
cH Bwu 1rlan8an nuu(a boYacH.



glWnér 8IN:mn§ Ab 10‘8‘m cbirly blMan ke88bI8H cbl2184bl
cblrtaéa ko‘nb cblyarTr (4.21-8bakl). Bnnt§ ucbun cbl2lyntg A
ya B ucblanéan 8M T&TT§ iuanbl proyek8lya8éasl yasoycblswa pa-
rallel, cbl2lunT§ A ya B ncblanéan 8LL nétT§ §0MM20nlal proyek8lya8sl-
€a8l ya80Ycbl8l§a parallel cbirlylar oHkarllb, n1atT§ Kke8l8-8an 1ya 2
nuublanw biHasbHrarbIr. Bu 12 cbl/ly 3LLnér azo3w 3 ya 4 nuyblaréa
ke8lb oYaéb Topll8an 3 ya 4 nualalaréan 3LLInér yasoYcbllan oYkarll3a,
benl8an Ab cbl2ly proyek8lyalan 3,4 ya 3'4' nuublaréa ke8lb oYaé!. Bu
121an8an nuublar boYaéb

4.21-«bakl

8Har 81HML AB 10‘§‘n cbl21iy blMan kes8i8blgb cbl2184bl yaszasbbl
cbirtTaéa ko‘nb cblaartr (4.22-3bakl). BunTt8 mncblT proyekslya
lek13H81T altabbiin5H wn3nHéan loyéalanarni2. 1x1lyony X o T
ab cbl2ilua paraHe! ulllb oHnaél ya Har blr nuuyllléan perpenélkular
LLsbInHb, Nronlaléa8l a' b' nuyblaréan OX o‘ui8acba boY48an rnaso-
Malart o‘lcbab uo‘yMaél. 8batT8 yansl leki8HkEasl proyekslyasl
aylana boYaéb

a b' bllan kegisb8an 2 ,1' nuublan 8on2onbl 1ya lronbl 2
proyek8lyalarnl fnaparwr.



4.22-$bakl

Topsblny

1. Towonlan 60 wrn urunlfkéa bo‘18an len§ (otonH ucHburcHak
ya§ans.

2. Penweln 135 ya balanclligl 55 T 17 bo‘l8an len§ yonH wcb-
burcbak boslM 4lTs.

3. A303 burcbaklan 60° ya 45° baTéa balanclli§l 75 T T bo‘l8an
ncbburcbak yasans.

4. Yeriikal burcba8l 37 2'1 °, balanéH81 62 T T ya a303155 T T
bo‘18an ucbburcbak yasans.

5. TotorMan 3:5:6 propor3lyaéa penteln 160 T T bo‘l8an ucb-
burcbak yasans.

6. TotorMan 7:3:5 proporayaéa penten! 170 T T bo‘l8an ncb-
burcbak yasans.

7. Yeriikal burcba8l 45°, balanéH81 40 T T ya penTe!n 115 17T
bo*‘18an ncbburcbak ya8ans.



8. A303 oUcHarTt 62 wrn, balancll§l 50 wrn ya yerucal burcHa8!
60° bo‘18an ucHbwurcbak yasan§. Ya yana nbIn§ penteln 250 T 71
bo*18an ncHbwurcbak yasans.

blaxora* 3ayollan

1. 8111 bMan (ek13BHKNT§ ke3lsbuy cbl21848a 01 nuublarbl yan-
Hay maular blMan lopBBHTNTKT?

2. Aylat3H 31117178 leklsHk blMan ke3l3Huy cbl218 ‘1l yasasHHa,
aylabl3H 511171718 uanllay xo33asllan lNoyclalabiH yunlay?

3. Konus ke3ltlan8a uanéay cbirlylar biracH ya wlar yanfay bosMl
boYacH?

4. Oanllay 3~ aT1T1” yoyllTalanTt aTy ya3asb TUTKT?

5. YoylMTaycHS8an 3M1nT§ laxrwTty yoylTasw uanfay yasasb
TUTKT?

6. 8MTHTTS yoylMTastlyasasb ucbun ttalarTt blL3b kerak?

7. 81rllar o'raro ke513HnyTT§ Uanlay a3o3ly lurlan bor?

4.2. 81rHarT IckINlK blMan ya o‘xaro kesblwHb
Ko‘py<wlUartng (eki$rNk bMan kem3HTY

Ko‘pyoun blror {eblsHk blMan ke3lM3a, lek13 ko'pburcbak bosl boYa-
cH Bu ko'pburcHak ke3lTt 3HakH HeylMacH. Ko'pburcHakbIng mcblan
Ko‘pyoy, Ulrralantné kesmycbl lek13Hk bllan ncHrasHwy nuublanT,
loTtonlan e3a Ko'pyoy youlannTt§ kesnycbl lek1sHk bllan ke513buy
cHI12lulannl ko ‘raalacll.

8Hunn8a ko‘ra, ko‘pyouTn§ lekl13HK bllan ke513Huy cbl2184bl ya-
3a3H ucHun, ko‘pyou Lilrralannt§ lek1sHk bllan ucHrasHuy nuubla-
ntloplb, nlarbl Har bin bllan 1lalMlbl1 raylsbcla LWL3bIT3H kerak. Ke-
31T 3HakHw yasa3sH ucHwun, kKo‘pyou yo™lann”n§ (lek13 3bakllarnt§)
Kesnmycbl 1lek13lk bllan ke88bBH cbl2lylanTt yasaH wsnHMan Hat
lMNoylMalansa boYacH. Ko‘pyosa 317178 Haululy oUcHartbl loplsH ya
Har nayslyo8‘t T 8§ Haululy ko‘rlMsbinl yasaH TaysacHMa nnt§ 3111
bMan {eblsHkka yoyllacH.

(3uyMa plrartclatbl8 ya pn2tanTt§ {eblsHk bMan ke3llsbl ya-
3a3H mn3nllan bayon ullin8an (4.23- ya 4.24-3Hakl).



1. Mun~arat plranwlatn<g leku/k bllan ke3lUsblw yasaub

4.23-*bakl

4.23-8bakllla pHarwéanTg yon ylrralan o‘raro len§ ya H 1ek18Hk-
éa {ur*an Tull arat ABC plrarwclant§ Sonronlal proyek8lyaloychl
P lek18Hk bHan ke3lU3bl keblnl8an.

P 1ek18lk plraticlal,2 ,3 cb™™ bo‘ylcba kesacb. MuylalatT§
80120nlal proyek8lyalarl (1, 2, 3) bo§‘lat$b cbl2lalanw oYka-
218b yo‘HblMan lopMacll. KeyT N”3; IM2; N2 racbuséan leskansgi8a
aylanltb 102(,3( w {oparwr. 3bunéay ulllb, bo3l bo‘18an 102030
ncbburcbak ke8!t 8bakHNT8 §onronl:al proyekslyasicHr.

2. To‘'8'n pn/Tawny IckINIK blMan ke$LLISHbI yasab

H lex18Hkcla 1ur8an lo‘rl youH 1o‘84Yl pnrrtanT”™ MTUrwy yarb
yalcla8l P *eki8Hk blMan ke3ll3bl 1a8Y1lrlan8an (4.24-8bakl).

Tek18HKNTS §0M20nlali2t (P) pn2tanTt§ §0M20LUal 1217 (aso-
8iT) 1,2 nuulalarcla kesacb. Bu Tw blarnta ronbl proyek8lyalan
OX o‘ulclaboYacH. Pn2tatn§ Aya B ucblanéan cb™"an Lilrralan
P 1ek18lk blMan kegi8btayc. C ya O ucblanHan cblyuan ulrralan
blMan P lek18Hknl1ng§ kesi8buy nuublanw 1opi8b ncbun yoréatchl
Nronbl lekl18Hklarclan Noycblanartr. Buniiay lekl8Hklar benl8an P



lek13Hk bllan lmonlallar bo'yioba Ke313blb, 3-3' Tw, blarw bo3l ulla-
<X 8baklcla yorHartcbl ronlallek13Hklar bel8ManTa8an, ular larar
urr8an xolos.

3bunHay uyllb bo3M bo‘18an 123 ya M2'3' Ko ‘pburcbaklar ke3lt
3bak1TT8 proyekslyalanchr. Ke3ir 3bakHwn8 bayluyly ko‘nTt3bl -
W yasasb ucbun P lek13Mknl proyekslya lek13Hklanclan bT8a ~p3-
lasbun3b kerak.

4.24-$bakl

Pnrta yoylNTtastl ya3asb ucbun nnt§ nortal kes8irrHrn ya yon
Ylrralannlng baulyly nrunHblanw blb3b lo21rn.

Pri2wanlilg yon ulrralan8a perpencbkular lek13Hk bllan keslL3sbl-
Han bo3lM bo*‘18an 3bakl 3bu pn2tanT§ norrnal keslrw HeyMacH23,

AylawsH $irHrmn{* (ekbllk ya 1o0‘8‘n cbl/l(| bllan kem*1Tbl

Aylawsb 8Irl1 blMan 1tonlal proyekslyaloycbl parallel lek13HKWNS
Ke3lsbuy cblrwHuw yasasbw ko'nb cbluarwr. Yorfarcbl lek1sHklar
aylatsb 3UMUIMe o‘yl8a perpenclkular uylllb oYkarl8an. AylaTtsb
31r1T7t8 o‘yl H leklsHkka pegenclkubl bo‘l8aw wucbun 3irltn§
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yoréatcbl lekl3Hklar blMan kesllsbléan bo3ll bo‘l8an aylanalart-
T§ 80M20nlal proyekslyalan o ‘rlan8a len§ aylanalar boYaéb Yor-
éaTcbl lekl3Hklar benl8an ke3uycbl P lekl13MNk bllan V lek13Hkka
peenélkmnlar boU8an 8onronlal cb"2"Ma” bo‘ykba Ke3lsbaél. Bu
§0M20nlallar bllan 1e813bll aylanalaTT§ ke3lsbuy nuylalan keslTt
cblru'wa olé nuablar boYaéii

4.25-*bakl

1kkTcbl birHbH konus 8irlnT§ lekl13sHk bMan kesllsbléan bo-
3M bo‘l18an cblrlalar konun3 KeslTtlar éeyllaék

Bun cblirlgalar Jutlasl8a aylana, elHps, parabola, §lperbola ya Ikbl
Ke3lsb8an 10°§8'n cblrly kwnh.

Ya3asbT o3oblasblT3b Taa3aéléa, lkktcbl larHbH konu3nT§
xn3msly 1o‘8‘n bo‘l8an 1o‘§‘n éolrayly konms olatl2 ya uTn§
uanéay leklsHk bllan kesllN8anéa yuuyonéa ay!lN8an cbl2lularéan
Hay3l b T bo3ll bo‘U3blT ba’rManT rr3ol lanuasléa ko‘nb cblua-
rwr (4.25-3bak1):



» A8ar kesuycbl lek13Hk konu3Tn§ o‘ul8a pedenélkmlar boYsa,
Ke3lT cblrwY aylana bo‘lacll

» A8ar {ek13Hk konn5nT8 ncbléan 04lbl lkklya3oycbl3lbo‘ykba
ke3lb 1m3b3a, ke3T cbIrl8Y Ikkl kes3lsb8an 10‘8‘n cblrla boYaéii

e A™ar lekBHKk konn3nT8 o0‘yl8a 0§ ‘ta boYlsb bllan bir8a, nnTts§
batTa yasoycblManw ke3lb oYsa, ke3lT cbl2184 elllp3 boYaéb

» A8ar ke3snycbl lek13Hk konu3nT§ yasoycblManéan blnga paral-
1e1 boY3sa, ke3lT cbl2184 parabola boYaék

» A™ar kesuycbl lek13Hk konun3nT§ lMNéa yaszoycbl3™a parallel boUsa,
Ke3lT cbl2184 §lperbola boYaéb

4.26-$bakl

4.26-3bakllla konuséan oflb boYaél8an besbla ke3Téan Ko‘rsalll-
8an. 1icbburcbak ya aylana 01ét81 bo‘HTtlaréa TubokaTta uyllngan;
bu bo‘HT solayol8an ucbla boYiréann ko‘nb cblaaék elllps3, para-
bola ya §lperbola. BnlaTtT8 ucbalasl Juéa tnbl T e8n cbl2lylarélr.
ELLIp3 bar xIN 3bakléa bo‘laolaél, ya’t éeyarH 1o‘§‘n cblirlaéan ayla-
na8acba oraHuéa boYaél ya kerakH 3bakl bo48anH§! 3ababH cblrTa-
ga Ko‘p uo'ManlMaéb Parabolat elek(:nk yo4Y yorkutoblanéa, pa-
rabolk raéiolokalston umnlrtalaréa ya o3Ta Ko‘pnklaréa8l 3ltlaréa
Ko‘n3b TM TKT. Parabola ya §lperbolatng lkkalasl aszosan yo‘luu-
nH3b TMbanél5HS§18a ko ‘p uoUlabllaél. Konslrukslyalaréa8l en§ kal-



la TnslabkaTHKk, ya’w 3bakllarcla8l paraboHk yokl §lperboHklar ra-
yocMan3a layyorlan8an layyor lertr-belon konslrukslyalarw ya kerak
bo*‘18an layancb3sl2 loTlar (sop'atalar)w uo‘llawHsbl8a oHb kelcH.

4.27-«bakl. Konua kemTtlan

Konu3nTt§ balanclligl ya a3o03 cllateln, konu3 yasoycbl3l bllan
Ke3lrn bo3lM alM8an burcbakwng bo§‘HuH8L cl1Mp3, parabola ya §lper-
bolalaTtT§ 13lal8aTw bo3ll bo‘Usblw la’Tlnlaycb. Bu yerla cbeksl2
Ko‘p e8n cbl2lylar Tay]ucl ya ckmrty berlMan ya Ta’1uT bir ylyabk
o3Ma blyarMMacb. 3bu 3ababH konn3Ha kesntlMar bo3l uyllsb nalyaslcla
bunlaTT8 barcbaslrd bosl ullsb T TKT. Bu yeréa en cbl2lyT bo-
3M ullsbnth bosbua yo“llan bat Tay]u<t Bu bo‘bTtcla konuslarclan
cbl213b oruaH e”n cbl2lularw boslM ullisb blMan bir ualorcla, 3bu bllan
len§ ba’2l biIr Tubl T “WV'Sb n3anllan bat kellnl§an24. (4.27-3bakl)

X-X ke3lrT Konus asoswla yasoycblsl8a wisbalan k|cblk burcbak bosll
AecH ELLIp3 - konuswng ulya kesuwl. 4.28-3baklcla KOMM3NTS Ke3nTn 3b
&iicla elLIp3T sanéay umnsb lalMslMoHan ko‘rsaH18an. XX kesin bosl u-
8an 3bak! bu eLllpclr.

24.Ba$<T<A”ranal, C. MA%ra\\>al “En8§lneerin§ Ara\un%' TalLl McCrabi-HLL Ec!vcallon
Prnale birVkc!. /Ten< OEb/N - 2008.12.25-12.28



4.28-«Hak1l

EHnncbl cbirTta PE, EE ya konu3tn§ lek13Hkcla§l lo‘Hu Ko‘n-
T3bléan lboral. Konu3tn§ 80M20nlal proyekslyasl 30° lNMan len§ 12
boYakka a”alll/l. boy]banT§ PE ya EE bo*laklan cHwular yorHaTb
Ha ynuon(la8l ko‘nT3bnT§ as308l8a oHb cblulacll ya bo3l bo‘18an
nuublar konu3nT§ ucbl blMan uiiasbiir/lacH. X X ke3lrtcla bosll bo‘18an
nualalar EE 8a ya §0M20nlal proyekslyacla8l 3Hak18a o3on proyeksl-
yalanacll. Markar cbl2184cla81 nmula §0M20nlal proyekslyacla8l 3bakl-
8a EE orgall proyckslyalanacll (3lrelka bo‘ylab barakallaTné).

Oonronbl leklsHkcla yo!§an X-X ke3lT nalyaslcla bosll bo*l8an
3bakl bu X-X o‘ul bo‘ylab lekl3sHk bllan blu3 bo‘lTa8nT8a Ua-
Har aylanlnltaS8uncHa baulfly kanaHkcla8l 3HaklTt bcerraycH.
Har uyanfMay boblHa nuublar oraslcla8l Taszola Ttarkar cbw”™YHan
oUcbanacH, ollngan o‘lcbatlar so‘3sblTcba ko‘nT3Hga 8lrkml yor-
HarTHa ko‘cblnsb oruaH X-X ke3ltcla81 3baklnllg Haalaly n2mnH§!1
atulanacll. Bu e3a ellp3w beracH.

4.29-3ballla ellp3t artAlasb8a wuo‘llan8an w3nlTt paraboHK
Ke3lTT atulasb8a To3lasblnib TuTKT. 8bun8a uarartaséan
4.29-3bakléa ko‘rsalll8an un3ml yaxsblroucHr, cbunkl bu n3nléa Juéa
Ko‘p nualalar cbl213b ITko T Tay)ucl. 4.29-3Hakléa Y Y keslrrcla§l
3bak! bu parabolacHr.



Bwncbl naybak!a Y-Y ke8itrn bIlr uancHa l1len§ bo‘laklar8a
boUtacH, bu bolal ncbmn ol bo‘lakka. Yeiika nuula Joyla8b8an
Konn8nTt8 racHusL onronlal proyekslya lek18l1818a proyekslyalana-
cll aylanalar cblrfacH. bluslalatlng bar bln o0‘218a 1e§18bH bo“18an
aylanalatT§ u8iéa yoHsbl 3bar*. Har blr nualawng ably bolaH le-
blsHkHa yol8an aylanalar blMan ncblaBH8Mn8a ualar proyek8lyala8b
oruaH loplacH. 3bmnlMan 8o0‘ng 80M20nlal proyeks“ya lek18H§lcla yol-
8an nuublar e8n cblr'w, yorHartHa awy, urHb Lla8biinlacll. EE PE
Has! ya 80M20nlal proyek8lyac!as! bar bir nuulant8 proyek8lyalaniu
cblrisb o”aH balanlacH.

Ycblincb! cborak proyek8lya$t

Y-Y Kebl T Konus yaxoycblm”a parallel
4.29-*bakl. Parabola konu$wn$> kemnm mrralHla.

Y-Y ke8It 1 u08‘028a loylbalanayol8an(la na EE na §oM2on-
1al 1exk18HKEasl proyeks8lyasl ntTng basilly kariaH81bl beracll. ¥Y-¥Y
KesIT 1nT§ baulyly kanaHS§ILL 1opi8bTn8 ya8ona yo‘H bwu ubl ke-
8iT§a nisbalan 10‘8‘n burcbakéa proyek8lyala8bcHr. Bunlla Tarkar
cbl2184éan nusla8acba Taszola o‘lcHab oHmacH ya  1ek18Mkcla8l
proyeksiyas! Ko ‘r8alll§awclek ko ‘cbinlacH.



CUperbola konu3 ke$uw silafila.

Cnperbola unnsb nsmb 4.30-3bak1éa paraboHk ke3lTw awylasbéa
uo‘1lanM8an n3nlwng aynan o ‘21<T.

4.30-3bakléa bu 3baklTt uyunsb ucbun benl8an ko‘rsalrtalar8a
asoslan8an boléa yurlflaék

Cllperblfaéa mnH|(ailarnTin §eoTe!nkK Joyla8buyb
1)cHincbl cborakcias: proyekstyast

2-2 Ke3lT T T § a3o03 blMan bo3l ~18an burcba8l aszo3nT§ yasoy-
cbl bMan bo3l sM8an burcbagléan kaiarou bo*lach.

Benl8an 1o0‘§‘n éolrayly konwu3nT§ 3UrlM [lronbl proyeksl-
yaloycbl parallel lek13Hk bllan ke3lsblsb cbl21§4w yein3bToycbl
proyekslyaslllya ntn§ baulyly kacaH8IM unnsbw ko‘nb cblua-
LLI12 (4.31 -3bakl).

Oonronbl proyek3lyalar blasH”éa 1ur8an éolrayly konu3wing
3nw TIronbl proyekslyaloycbl P lek13Hk elllp3 bo‘ylcba ke3aék Bwu
elllp3wn§ Ironbl proyekslyasl kesnycbl lek13HknT§ 121éa M2' kes-
Ta, §onronbl proyekslyaslesa elllp3 boYaéii Oonronbl proyeksb
yaéa elllp3ga 01& nuablarwloplsb ucbun konnsnT§ yasoycblManéan
Moyéaknarwr. Pronbl proyekslyalan konu3 o‘a T T8 Ironbl proyek-
3lyas3l8a 10‘8‘n kel8an 3',4' nuublanTt 8onronbl 3,4 proyek3lyala-
n§ta konusnt§ 8 o‘sba nuuyblaréan oY8an aylana bo‘ylcba
ke3nycbl O lek13Hk yoréarwéa {oparur.



4.31-*bakl

Ke51rn 8bakHNTE bauyldly ko‘nT3bl (ellp3) P lek13HKT H lekls-
Mkka Jrp8la8bl1ri8b yoH bllan ya3al8an. Ke3lTt cbl2184 - ellp3nT§
baMMy ko'nT3blw nnt8 kKaKa ya Klcblk o‘dlan bo‘ylcba yasasb
Hat TnTkKkT. E1Hp3nT8 Kalla o‘al 2" kesta8a len§, elllp3nT§
KIcHIk o ]! kalla o‘y TT§ orasl¢dan o‘l8an Ke3lT aylana3TT§ ya-
langa (5, 6 §a) len§ boYacHX.

girflarning o‘xaro ke$i$buy|

C>acbr 2aTonlaxlano™ T30Tya! 0°2TrT§ araHy [aoHyanéa
konwus, 3lTcb, 3bar, Ko‘pyouyHlar ya nlatTt8 o‘raro ke8lsblsblclan
bo3M boY”™an 3MarHan LH xM ko‘nw 8bHa8l arkalar, yurnba2lar
ya bosbua Tubancb3bk T3boollanTt uunsbéa Noycblatb keHn”an.
Bunllay ke513béan 1 0'3bTa 3lrHar a3o3lcla o ‘raro ke513béan lrubalar,
ken§ oraHUH bTokorlaTT§ msligreir 1otlan, nel ya 8ar sauylanacH-
8an 518lernmalar, rererynaHar, k1Tyo asboblan, Tazblnasorfk lMelal-
lan layyorlan§an.

Ta’nl okl 31rinT§ ke3lsblsb cbl2184 Heb wular ucbun nturty
bo‘l8an nuablantng 8eoTelnk o‘rt8a ayllagk Ke3*sbuycbl
51rHaTtT§ xaraklen8a uarab nlatT§ ke8l5blsb cbl2184 umnylcla8l
Ko‘nnlSblaréa mcbraycrl:

25.HavaT AS8ra\\al, C.M.A%ra\\al “En%Teert§ clramn%' Ta/a McOram-HLL
Eclncalon Pnyale blTHcc!. .bEN OEMTI - 2008.12.32



1 Ke$l8buycbl 8lMar e8n cbl2luH yokl 1o0‘8‘m cbl2lub 3irHar
boYs3a, nlarwng keslsblsb cbl2184 nturwy bolcla Maroyly e§n cb™2/™
xu3un3ly bollaréa esa, lek13 e§n cbirls boYacH;

2. Ke8Bbuycbl 31M1atT§ bT KO‘pyoyHK 311 boUsa, u boléa
nlaTtTt§ ke518blsb cblrl84 1lekl1s e§n cblirlylar boYaklannT§ yw4n-
€131éan Iboral boYacH;

3. KesBbuycbl 3lrllartn§ 1kkalasl baTt ko'pyosaH 3111 boYsa,
nlartng ke3l3bl8b cbirl8Y aroyly yokl(ebl3 3lrHy cblrly boYacH.

8lréartn§ ke8l3blsb cbl218Y 1 arnulasb ucbun, nnéa yolunycbl bir
necba nuuyblarw loplsb kerak. Butng mncbun yoréartcbl yuralaréan
lNoyéalanlaél. Yoréatcbl oHnacH™an yuralar 1Ikk1xIN boYéa: yoréar-
cbl ke3nycbl lek13Hk ya yoréatcbl 3leralar (3baHar). Bu yn2alaréan
Nay8”™ b w w 13blalfsb, benl8an 31rHaTT§ lurlanya ya nlartn§ o‘raro
bolaitya bo841uglr.

1-rt80l. 8Mera blMan ucb youH pnrratn” ke3lsbuy cbIri8Yy ya-
3al3T (9.7-cblrTa).

Yasasb: Pn2tatn§ 4dlrralan oryaH ya youylanéan olt8an blr
uancba ke3lsbuycbl cbl2lular oruaH V lek13Hkka parallel yoréaTchbl
lek1sbklar cblrarTr. Bunéay lexlslklar 3lCerat aylanalar bo‘ylcba
ke3aél. Har uay3slaylanant§ le~18b ulrra yokl yasoycbl cbl21L bl-
lan ke8l3buy nuublan 3lera blMan pnrratny Ke3ldbuy cblri§4sa
01é mTturwy numylalar boYaée Maszalan, pnrrawn}* AA ulrrazléan
oYU”an I'ronbllek13Hk (P) 3lerat elélaTcln aylana bo'ykba ke3aék
Aylananlné I'ronbl proyekslyaslbllan a'a’ ke3lsblb, blanyan I ya 2
nuublart bo3ll yllaéb

Pn2tanln§ youlan 3leraw aylanalar yokl aylanalaTtt§ yoylan
bo‘ylcba ke3aér BB CC yo” V lek1sHkka parallel, sbuwiny mucbun bu
you, blMan 3leratn§ Ke3B3buylan bosl boY”™an aylanayoyTT8 ronbl
proyekslya8l o‘2lua leny aylana yoyl boYaél (3', 15%, 16',4") ya ko'nn-
Tayél. Bosbsa yoylar bllan 3leratn§ keslsbuY®an bo3ll boY8an
aylana yoylan V leklsbkkka elllp3 ylstlan laraéa proyekslyalanaél.

8Mera blMan pw Ta o ‘raro ylstan keslsbyan, sbunty ncbun nlaTtr§
ke815blsb cbIri84 ncbla aylana yoyléan lboral berk 3bly e8n cbl2luélr
Ke83blsb cbl2184ning Ironbl proyekslyaéa olét§1 yanT 3leraéa”



Lyslll ko'nnacH, owa toTow clagl yanT §leractagt Li8rT esabynnray-
cH Ke$18bI$b cbl218‘T T § {ronbl proyekslyasiw ko'nnar ya ko‘nnta$
A1511ar§a boYunycbl nuyblar (6, 7', 12', 13") $lerat len§ 1Kkl F18T8a
boUuychbl "'ronbliek18Hk (K) yoskas! bllan loplacl| (4.32-8Hak1).

4.32-5Mak1

BunHan 1a8Huan rr8o1 {anuasbla ko ‘pyoulMar ya aylaw8H sirHanT
o'raro ke815Hwuy cbl218 ‘T taTula8H8a otHrrn3oMart Ko ‘nb cbluartr.

Cek$o8onal pn2Ttanant$» Kyaéra* pn/taTt *0‘8‘n burcbak
o$H(1la ke$1$bl (4.33-8Hakl).

Con2oT1al proyek5lya 8ek508anal pnrranTtg HatTa burcbaklan
kyaHra! pnrraw ke81b olisblw ko‘r8alacll. 1/larnt§ proyek8lyalan
e8a PE 8a EE MMan 1n$blrM8an 3bn nuuylalaTtt8 proyek8lyalan bllan
ncbra8H8mn8a uaMar LLsblrMacH.

11cbincbl cborak proyek$lya$l

I kk!la bar xI' pn2talarnlng x(lyony burcbak o03(1(la ke$13bl-
8bl (4.34-8bakl)

PE kaKaroy pn3Ttat 3 ya 6 burcHaklarcla ke818blgbl T Ko ‘r8alacH.
Oonronbl proyeks8lya e3a kaMaroy pnrrat 1, 2, 4, ya 5 burcbak-
laréa kes8i8blsblT ko‘r8alacH ya mlatT8 proyek8lyalan PE 8a
Ko ‘cbinlacH.



4.33-$bakl

Cek80é0nal pnrra bllan ok!an!aclaoSonal pnrratn” l1lo0‘§‘n
burcbak 0811éa ke818bl8bl, nlarwng tarkarlan e3a bir xM YP éa
boYTaycll (4.35-8bakl).

Ycblncbl cHorak proyek$lyas$t



4.35-«Hak1

PE 3 ya 6 burcbaklar oklanlac!ao8onal pnrraw Ke513blT Kor3sa-
lacb. Oonronbl proyekslya e3a 1, 2, 4, 5- burebaklar oklanlaHao8o-
nal pnrraw ke83blw ya nlartng proyekslyalan PE “a LU3bl3blT
Ko43za’acl.

Oeks3o8onal pn2tanTt§ 3-4 ya 5-6 burcbakbl oraszlcla8l l1oTon-
lan oklanlac'ao8onal pn2taTn8 1kkl lotonlan bllan ke3lsbacb.
8baklwng or8ansbl e3a a \a b nuublarHa boYacH. PE Ha8l a ya b
nt8 bolalan (ya keyT EE T kesacb8an) 8ek3o8onal pnrrtanT§
(o‘slar bo'ylcba) oxTw PE”a proyekslyalasb oruaH lopMacll. PE
€a8l ke515bl3b 3bunéan 30‘ny or Thoyasl§a yela«/l.

A808l K\aclralll pn/TanTt« adom Klaclra(ll pnanwlaTt ke$l-
$bi$1n (4.36-8bakl).

EE lya 3 burcbaklar plrarwicla blan uayeréa nebrasblsblw ko4salacl.

Bular PE bo'ylab proyek3lyalanacb.

2 ya 4 burcbaklar LUsbunarb éaralaéa awy eta3. Yauuo! ko4Yl-
w3b bu burcbaklar pHarwHa blMan yayeréa vebrasblsblw koY3alach.
AS8ar pHarwHa X X ke3lrw blMan ke3l3a, nalyaéa plrarrHclaw kesll-
8an al3rw kyacka* boYacH ya 2 ya 4 nuuyblar 3bu kyackallla yolacH.
Cbl2tan812claél 3blnxlan8an ke3lTwlo‘Hy balan3b kerak eTas, bb
rouy “onronbl proyekslyaclaesa kyallralT cbl213b kerak boYacH. 2 ya
4 nuublar 3bu kyalrallla yol8anla nlaTtT§ awy ya2lyaHw aTylasb



0écHy bo‘Hb uplacH. 2 ya 4 burcbaklarw EE&an §0M20nlal proyeksb
ya8a proyek5lyalanacH. Proyek8lyalan kyaéra! bllan ucbrasHaé”™an
nuublar pkarTéa blMan 2 ya 4 burcbaklarlMa ncbla8HacH8an ya2lyal-
lan awy, boYacH.

11cHTcbl cborak proyek$iyast

4.36-*bakl

Kyaéra! plramxla ya §ek$o§onal pn/Taw 1XWyony burcHak
0*(kla kc3ubl (4.34-8Hakl).

PE 1ya 4 burcHaklar pkarTéa bllan yayerlla ncHrasblsblbl ko ‘r8alac/l.

2 ya 6 burcHaklar blr x X X {eblallk"Ha yolacH. A§ar bu lek18lk
pirarwéatn§ ~onronbl proyekslyala bel8Man8a, nTny na(ualan X
X X ¢bl218‘Icla boYacH. 2 ya 6 burcHaklar 8bu lek|3Hkcla yollaH3a,
bl aTT” ably ya2tyallan ko ‘r8alll8anclek bolacH.

3 ya 5 burcHaklar bIr xI Y-Y lek13H§lcla yola<ll. Oonronbl proyek-
8lyaclaél konuwsblHa bu 1ek18Mk ¥Y-Y-Y cbl2iy boHb konnacH (o‘ular
bo‘ykHa). 3 ya 5 burcbaklar 8Hu {ebl3lkéa yola<H; nlartng ar” yarb
yallan ko ‘r5anl8anilek boYacH.

1kkMa Har xM mAOwMnarT *o0'8‘n burcHak o*(kla keuldHuHL
(4.38-3Hakl).

KncHkTarou 8MTér PE Maya §onronbl proyek$iyaéa (EE 3LLNér
aylanasléa uanéay ]Joyla8bl8blrn ko‘r8alac/l) len§ 12 l1a 8eklorlarSa
boUYrtacH.



4.37-$bakl

Oonronbl proyek8lya bu 3eklorlar kalla $LUnclrT uayen3a ke815blT
Ko ‘r8alacl ya bu ke8l8btalar proyek8lyalan pa8lcla8l PE ko'nmTab”a
proyek8lyalanacl ya nlar To8 8eklorlar blMan 12', 3'ya bo3bua nmul:a-
laréa ncbrasbacb.

11clmnclH cHorak proyeksiyast

»



1lkks{a Har xIM 3lUnéHarwn” ixiyony burcHak ouHéa kemsblubl
(4.39-3bakl).

5-Kyaclral ke3—
/ 0'lcHatlan T T
4.39-5Hak1

BaJan8H m3lubl 016181 Tasalacla8lclek boYacH. KncbkTtarouy sLUR-
ér PE ya Sonronbl proyekslyaéa (EE s3lUnér aylana8léa sanéay
Joyla$blsblw kor3alaé0 len§ 12 la 3eklorlar8a boUTaés Oonronbl
proyekslya bu 3eklorlar kaita 3lLnérw uayeréa ke815blT Ko ‘rsalaél
ya bu ke815bTtalar proyek8lyalan ymnuonéasl EE ko‘nw3bnTtg 103
3eklorlanéa I, 2%, 3' nuyblaréa ncbrasball.

BTncbl cHorak proyek$iyast

8 LUnér blMan kyaéra* pkartmnéartn” *o0‘8‘n burcHak o$(kla ke-
MYHbIH (4.40-8bakl).



4.40-$bakl

PE 1vya 7 nuublar pkanuéaw uayeréa keslsblw ya nlarwnT§
proyekslyalan 8onronlal proyekslyaéa yoHsblw Ko ‘r3alaél.

2 muula yarryain ko‘nb cMuHacH. 3LUnér ya pmnarwéa lo'uynasb-
8anéa 2 nuuyla lkkala 31néa, ya’w 3MTér batéa pkaninéaéa yoblb
LI Té 3linéréas! yarlyaln o3on ko‘nnaél. PE é&a e3a u bel8Man8an
2,12 éa yolaél ya 80M20nlal proyek3lyaéa e3a belélMan8an 2,6 éa
yolaék 11nT§ pirarTéaéasl ya2tyaH uncbaHk atu eTas. Taszayywr
ulling plrarwéant§ PE €as!t ylsrw 2,12 éan yuyon3l oHb lasblan-
8an. blnéa puarweéaw kesM8an ke3lrw kyaéra! bo‘larél ya 2 nuuyla
Kyaéraltn§ penTtelnw uayenéaém yol8an bo‘larél. Kesll8an pb
rarTéanTt§ 3blnxlan8an ke3irt 2,12 cbl21uéa8131w 1lo‘Ha balansH
3ball eTa3, blrou 80M20nlal proyek3lyaéa kyaéra! bosll bo'H3bl
TUTKT. 12.11-cblrtaéa bu '5C> 2,12'éek bel8Manaél. 2 nuyla 2,6
cbl21y (80M20nlal proyekslyaéa) bo‘ylab Layenéaéu yol8anéa, unéa
MNT§ aTy ya2lyam Kyaéral ya cbl21lunTté ke3l3bléa yolaél. Bu §on-
20nlal proyekslyaéa 2' blMan bel§Man8an.

12' Tula blr xI kyaéra! ya 8,12 cbl21aTn§ (8on2onlal proyeks!-
yaéa) Ke318bl3bl naluasléa bosll bo*‘laé!

Bu]arayon KeyT o°‘r naybaiiéa bar blr nuslaéa lakrorlanaék Oa-
ebobla ke313bl3b §onronlal proyek3lyaéa 10‘Msa baJanb bo‘lT8anéa,
nualalatlng proyekslyalant PE 8a LU3bln3b ya ke3"3blsblbl o‘3ba
yeréa cbl213b 0éély bo‘Hb uolaél.



BTncbl cHorak proyek$lyasl
8lnclr bllan a$o$l kyaéra! bo‘l8an plratHlanT” Ix4lyony
burcHak oslilia kem3blsbl (4.41-3bakl).

4.41-$bakl

PE 1 ya 7 nuablar plrarrclanl ~aye”c™a ke3lsblT ya ulatT§
proyek3slyalan §onroTtal proyekslyacla yonsblw ko ‘rsalacll.

2 nuuyla yarlyall ko‘nb cbluMacH. PE éa 8Sonrorval proyek8lyaéa
bel8Man8an 6,2 cblrlaéa yolacHSan 2 nuala bel§Man8an 2,12 cbl2lAw
HayenéacHr yoblb AS8ar plrartclant8 EE éa8l 2,12 cbl2laéan
ynuonéa8l Lisrt oMb lasblansa, 2 nuyla nalyayly ke3lT pentc4n-
Tn§ uayenéaclr yo™arcll. Bu pentelr §onronlal proyekslyaéa cblrl-
lablya 12.12-cblrtaéa n belg§Mangan cH2/'3ECT 2,12" éek Ko‘r3a-
LliacH. 2 nusi”a 3bu cbl2luéa yolisbl kerak; v 3bunlngéek 6,2 cblriuga
Haw yoi3bl kerak ya unT§ awuy ya2lyam 3bu Ilkkka cbl21lylaTtT§
Ke318bl3bléa boYacH.

12' nuuyla o “3ba ke3lt cbl2184 ya 8,12 cbl2lunT§ ke3l13bl bosLLcHT.

Bu Jarayon KeyT o°‘r naybaiéa Har bir nuybla lakrorlanacH. Ca
cbonk! 8on2onlal proyekslya lo‘Ha balanb bo‘lMn8anéa, ke318bkH



cbl2184 1kkka ko‘nt3blar§a proyekslyalanaél. CbalkasbTasHk
Tausacbga bu proyekslyalar ko‘rzalllTaS8an.

BTtncbl cborak proyekslya$l

3LUnir bMan konuutny Ke3blThl. konu3 3llncbw or K'Wuwa
olacW (4.42-3bakl).

Ba“

L2 w

4.42-*bakl

8LLIN(1r PE ya Sonronlal proyekslyacla 1en§ 12 3ek!orlar8a boYTtacH.

2 nmulayarlyain ko‘nb cMullacH. Oonronbl proyekslyacla belS§Man-
8an 2,6 cbl2lucla yolacH8an 2 nuuyla PEcla bel8/1an8an 2,12 cHrayT "a-
yenéacHr yolacH. A8ar konu3nT8§ PE cla2,12 clan yuuonc'!a8l Alsrw ollb
lasblansa, 2-nunsla nalyayly ke3lr penteiiTwn§ sayencbl k yolacH.

Bu bolalcla, konu3 ke3lrT aylana boYacH ya bu aylananT§ racHusl
o3on8Ta proyekslyasl §onronbl proyeksTtyaga (n3bacH. 4.42-3bak1-



€a, ke3lt 8onronl:al proyekslyaéa 3ECT 2,12' éeb bel8Manaél ya 2
nuylatng aty yarlyam ana 3bu ke$lt ya bel8Man”an 2,6 cbl2luTn§
ke518bl8bléa boYaék 12' nuula e$a blr xIN ke$lrrn ya bel8Man8an 12,8
cbirlylatT8 Ke8l8bl8bléa boYacH.

Bu Jarayon keyT o‘r naybaiéa Har bir nuulaéa lakrorlanaél. Oo-
nronbl proyekslyasilo‘Ha 1n8a8anéa, nuuyblar proyek8lyalan PESa
LLIsbaék bu aTy kKo‘rS5amlTa8an.

UlcH!IncH! cHorak proyeks8lyas$l
3lnérnTt" yanTt8Mera blMan kem*11bl (4.43-8bakl).

4.43-*bakl

3lnérT PE éa ya 8onronbl proyek5lyaéa 12 la len§ keklorlar8a
boYTacH.

beklorlar proyek8lyalan PEéan 8onronbl proyek$lya8a LLsbaéy,
Kekuycbl lek13Mklarl e3a cblirlylar bMan 1;2,12;3,11;4,10 éaralala-
néa bolaéb Bwu ke5ltlar §onronbl proyek$lyaéa aylana ko‘n-
w$bléa bosll boYaéb

Oonronbl proyek8lyaéa 8LLINér sexklorlan nlaTtt8 108 I,2',3' ya
bosbua nuuyblanw ke3lb oY§uncba proyeblyalanaél.

PE éa wnlartn§ lolly ke515bisbl 306H boYaék CbalkasbTta8Hk
TaA3aéléa lodHy konslrnkslya ko‘rsalllTta8an.



BTnchbl eHorak proyek$|ya$l
8LUN(lrnw8 yanTt3leraw kem*bl (4.44-8bakl).

4.44-*bakl

812 uallly 18bloycbl ya yau it ua<3rlay(M8an blyblacbl bo*15an§12
nnéa Bs 308 8128a 1a$yTy cbirluéek kesi8blsbbl 1a8Y1rla8b8a yor-
éaT beracH, oéalcla n 10‘§‘n cblriy boYacH.

lcHTCcbl cHorak proyek$lyas$l

Bun 8bubl an§lalacHkl; CAO cla8lurlan, a8ar la’lab elll8a, ke8l8bI8H
bin§ aTy 3bakHbI bl3oblay olacll.

Yecbl T EE ya §0M20nlal proyek8lyacla§l ke8Mnlarclan la8Huan
ox1r§1 t18o0l1laréa81 bMan blr xMcla boYacH 26.

Topsblng.

(Barcba 8ayollar ably §lanclarl birHklancla yo'yrgan).

1.4.45-3Haklcla 30° burcbak 08i1éa8l ulyalkéa, Alrra8t T § n2unHS!L
50 TT, 38081 20 T T, bIr burcba8l HP wusiiéa bo*‘l8an kyaclral pnr-
Ta benl8an. Pn2tanT§ umyl<3a8l ko‘nw$blan lo‘Hy oYcbaTéa
cbIrMaT ya barcba koUTTaycHS8an Li18tlan koY3alll3T:

(a) benl8an balanclHk;

26.K. MorHn% “CeoTeMc anc! En%Teerr§ O T\\In%" El$e\>ler 1/c/. Creal
Brllaln-2010.178



(b) EE bu E 81relka8l bo‘ytoba saral8anc!a8l ko ‘nw3sbcHr;
(8) ywuuonéan ko‘nwdbl (a) pwunk!éa8l ko‘nw8bwng 08iiga
proyeka8lyalanacH.
8MTOoWy-%'arbly o T(a Takwb bwMion koT1$$lya$l 3ayoH.

4.45-*bakl

4.46-$bakl

4.47-«bakl

2. 4.46-8bakléa uo‘g8yrcboy lealn ucbun yon Al8lrnlan Telall b3l-
laréan {a3bkl1 lop8an, pa3lkl cblro84Tng PE ko‘nwsbl ya 120 Telnk
e8k121 benl8an. BerM”an PE yuuonéan ya yon lotonéan ko‘nt3bl
lo‘Huy oYcbaTéa cblrlaT.

ABCO blMan benl8an ynrant§ bayluly ko'nw3sbl bat cblr/isT.

MelalnT8§ ualtH81w cblrTaéa bl3ob8 oHnNTasT.



C 'arbly MancHya TWkon koTwuryasr $a\'ol. 4.47-8Haklcla §ek3o-
8onal §aykanT8 yuuonéan ko'mwsbl ya 0lé lotonclan balanclLsl
lasylrlan8an.

EMHbu kcUnT3blar <Ylcbarlar cblrf3T ya AE ko‘nw8bw
X)Y 10°al8a proyek8lyalan8t, ko'nntayclléan L181Tlanw Ko'r3aiisb
8baJleTas.

EHr/asH”an banka3sker Takwblan THkon koTnl88lya$l aa\toH.

3.4.48-5baklcla uunyTa belonH pHlaeletenllan blMan 1a8Ylrlangan.

10wt = KOOTT TazsMabla uuylcla8ar cblrM3T:

(a) benl8an éelalnT§ IkklkKcUNT3bIT;

(b) K 8lrelka8l yo'naH3bléa ko‘nnacll8an EE ko ‘rirsblini;

(n) AB ulyallkcla8l yn2anT8 bayluly ko‘nw3blT.

MWropoll kuc/ucky wion konii.ux/yax! 3oyoH.

0'1cHarlar 77 cla
4.48-abakl
4, 4.49-8bakllla81 bIr uayalll myTtn§ ko‘nwsblan la3ylrlangan.
1 1un§ (121Heb bauMa awiy, la$ayyur8a e8a bo‘Hsb ncHun M 8lrelka8l

bo‘ylcba nwng ko‘nw3sbl (alab elllacH. To‘ly oMcHaTtéa ~nyclag™lat™
cbl218b lalab elllacH:



(@) nynT§ benl8an 1kkl ko‘nlublanw.

(b) M b5lrelka81 bo‘ylcba 8onronbl proyek8lyaslclan oHn8an AE
Ko'mw3blw.

MHropoLll knc/ucy wiikon KoTu3sryasr sayoll.

5-kya<lral Kex—

4.49-sbaklZ
(Barcba 3ayoHar aTuy, 3lanéarl birHklancla benl8an.)

4.50-*Hak23

5. 4.50-3Hallla 2 1la sllnclrlaTtTt§ 8§0M20nlal proyek3lya ya
10'Hy bo'lta8an [ronlal JoylasHuY1 ko‘r3alll8an. 1kkka Ko‘nT3bl T
cbIrM3T ya barcHa ko‘nnrtas cbl2lylan Ko‘rsalll3T.

28.K. MorlTt% "CeoTe(nc anc! En%Teenn% OrabiT%'" Else\ler bkl Creal
BrMaT-2010.141.



8blToHy 8barsaly o‘rla Tax3ns Taklablan Tibon kortus8lyalan
sayoH 4.51-3baklla 2 1a lrmbalarwng §onronbl proyekslya ya 1o*Hy,
bo‘lta8an [ronbl JoylasHuY1l ko'r3aiilS8an. lkkHa ko‘nT3bl 1o‘la
oUcbatéa ya ko‘nntaycll8an eletenllan ko‘rsalli8an Hollla 'ronbl
ko‘nT3bl cblrrar.

Mrclzeka nclucly Ton konT31lya51 3ayoH.

4.51-$Hak1

7. 452-3baklcla 3llnér ya 1len§ lotonH wucHburcHakH pn2tanT§
lo*™ bo‘lTta8an blirlasbuyln la8¥1rlaycll 1kkala o ‘alar Hat bir xI1
YP éa yolacH. PnrTa blr lotow blMan HP §a yokprligan.

To‘Ma512 benl8an [Ironbl proyekslya (oYUcHr/13w ya Sonronbl
proyek5lyas3l cblrM3T. KowintaycH$»an eletenllan ko‘rsalll TasT.

BlrlaslM8an Malnknlyalslya T on Konusax lyaul .yaroH

8.4.53-3Hakl1éa kyaéra! ke3lT yurall lrmba ya 3lUnérH lrubalar Ke-
513b18bIn1ng bo‘lTag8an 8onronbl ya Ironbl proyekslyaslan
lasylrlangan.

CblIrnMnast (a) 1o‘Ta 8onronbl ya I'ronbl proyekslya51 ya (b) kyaéra!
Ke3lt yurll 1lruba yokl 3lUnérH lrubalatT§ oM™ yuralantng§ yo-
yMTasl lopll3T.

Nanubly llnner$uellarning BMask”™an wlkon KoTr3sbyasr .yaroll
(tadwuTto! ucbun 14-bobT Ko‘nng, 12-bobT eTas).



4.52-$bakl

4.53-$bakl

9. 4.54-3bakMa kyaéra! pnrra ya 3lUnér ke815blsHTTE lo‘I™
bo‘lta8an ~onronbl ya ltonlal proyekslyalan lasylrlan8an. lkklla
Ko‘nwsHwWw barcba ko‘nntaycH8an eletenllanw ko‘r3al8an bolcla
10Ty cblrrisT.

Ok.u/orc! ya KeTbn/ TaklMablan TV kon kKoT w Yya8l 3ayoH.



blarora* 3ayollan

1. 8111 bMan lekn$HKkWNS Ke318buy cbl2184U8a 0l1é nmylalanbl yan-
éay wmsular blMan loplsb TUTKT?

2. Aylablsb 3111778 (ebl3bk blMan ke3lsbuy cbl218 ‘T 1 yasasbéa,
aylatsb 3111T1T§ uanéay xo38asléan {byéalawsb yunlay?

3. Konns ke8ltlan8a "anéay cbirlylar kkacH ya wular yanéay boarll
boYacH?

4. Oanéay 31rHaTtT8 yoyMTtalanbl aTy ya3asb TUTKT?

5. YoylMNTayél8an 3111nT§ (axrtbly yoyMTa3tl uanéay yasasb
TUTKT?

6. 5l nétT§ yoyMrtastlyasasb ucbun bitalarbl biH3b kerak?

7.51nlaTtT8 o‘raro ke3l3sbnyTT§ Lanéay a3zo3ly luirlan bor?

8. 1kkl 8Irinin§ o‘raro Kes3lsbuy cbl21§‘T 1 (opl3b ucbun ywolaT-
lacb8an yoréartcbl 3lrHar nsuH ttaéan lboral?

9. Ko‘pyoy, bllan aylanuycbl 31lrlwng§ keslsbuy cbl2184bl yasasb
ucbun yanéay mnsnlaréan Moyéalamsb TM TKT?

10. Xwusmsly ya2lyaléa8l parallel yoréatcbl leklsHklar manHéan
uanéay bollaréa Noyéalanlsb TMTKT?

11. Oacbon ya uanéay 31réaTT§ o‘raro ke51sbuy cbl2lulanbl ya-
3a3b ucbun yoréartcbl 3baHaréan Noyéalatsb TUTKT?

13. Oacbon ya uanéay 31riw(eblsbk bllan o ‘raro ke3lsbuyYlan bo-
3M bo*18an laroyly e§n cbl2lynT§ proyekslyasl 8lperbola bo‘1aél?

14. C}acbon ya uanéay 3nlw (ebl3Hk bllan o ‘raro ke313buyYéan bo-
3l bo*‘18an MaroY1ly e8n cbl2iunT§ proyek8lyasl parabola bo‘laél?



11-bo‘Hw. M 1L AN18bl K CKATIKAS81
5-bob. CeoTe™nK cbirtacbLllU K

5.1. Kow(rnk(orHk bu)la(larwws§ yauona (1211111 $lan(lar(lan
bo‘ykHa cbl/Talan

O Tb

Pan ya HOxwka |aclal sur’allla nycylanayol8an borirsl payléa yans!
lexnolo8lyaclan Moycblatb clars 0U4t3H cla\t blablcbhr. Kelalakcla yo3sb-
lanrwr ymksak Taéawyalll, oYkk bIMwr batcla o‘r ka8blTn§ yelnk
Tnlaxa8813lan bo'H3blanéa Taonl 30ba3TT§ bl33asl]ucla kaita bo‘Ib,
{&’HT ucbun kerakl bo*‘18an barcba 13blart atal§a osblrt<x|clalar. 8bu
nuulayl nararéan bu layyorlan8an Ko‘ryartalar o‘umycbllar8a tayruw
yanacla LLisbunarll bo‘H3bl8a yoréaT bcnsbl blan bir8a o ‘clkm\'cbllarw
yanst lexwk yosHalar yoréarweéa 31U ckr3 oYlsblan8a iTkon beracH.
Aybl yacuéa éar3 3ataraéorHpaw osbln3b TausacHck yangl lexnolo8§l-
yalarclan Noyclalatb clars o413b cblirarb Tasablaréan bincHr.

Bu lexTKayly Ko‘r8artalarclan akackurmnk IMlsey ya kasb-bunar kolle)la-
nTng “CblrracblUK” MNaws8a 1e§813bH bo“18an clarslanclab aTt MNoyéalawsblan
TuTKMN. “Cblrralart rasrwy”biin3b” ya “Cblrra “eoTeiinya ag0slan”
bo‘HTlan8a 1e§13bll bo'l8an Tay/nlar8a oM ko‘r8artalar benl§an.

Ma3zalan: cbirtacblbk a3boblan, cbirtacblUk asboblant "0”la5b,
lNortrallar, cblril 1mrlan, Tassblablar, yornylar, o‘!cbatlar uo‘yi3b, 1
lasbTalar, 10'§‘n ko4oburcbaklar ya e8n cblirlular, cblrtalart sayla
urasb (aylaniin8b ya altasbunsb) usullan, §eotelnk ~3rrflar proyek-
3lyalan, wlarw l1ek13Mk bllan kesisblsbl, 8eoTelnk “srrflarw o‘ra-
ro kcsisbu\l bacjlcla8l Ttayrmlar keita-kelH818a uarab 103 ramsbcla
Ko'ryarTakr benl8an. Bu layyorlan8an cblrtalar ya yorTta raYibcla
keblnl8an 1usbuncbalar KO‘plarT o ‘skuycbl8a éars clayortcla yacjiclan
nnutb loycblawsb iTkoblbl bensbl bllan bir8a, o ‘umnycbllar8a tayru-
bl yanaéa yaxsblroy LLU3buTb yelisblanéa yon3art beralll. (2.1-3bak1)
Cbunbl o°‘ul- UWycbl Matwn” bar bir cblrTastl cbirlld koYsab3bl ya
Lsburllnsbl Jarayowcla ajralf8an yaultn§ 70-80 [0121Ll oYkarll
yuboralll. blalyacla o ‘unycbllar cblrtabl1o‘lab8lcba ko ‘cblnb oH3b8a
Va™ yelkara o!taycblar. Bu bolalcla layslya ylllnayol8an cblrtaw bir



necba yo‘lblMan o‘umycbllar8a ko'rsaH3b TM TKT. TaSY1lrT ekran”a
nraH3HT blr necba lexTk YO5kalar yoréartHa ata!8a o3blrflacH.
0 ‘ukmycblTng MnkoTyakw bl§ob8a 0l8an bollla “Ylcleo§la2-lele-
Yi2or’, “Yideo8la2-TuimtecHa-proyektor”, Koclo8kop ya
bokaro 1lexnolo8lyalar oruaH atal8a o3blrMacH. (2.2-5bakl)

CblrtacMHKk auboblan ya mnlarw cjo“Haub
LiajArvi

H

56 7 89 12

2.1-yHakl

CblrTa cbl/blub» yoYlawla(lluan asboblar ro‘yxaH

uebun ﬁnﬁaﬂ)



CblrtacHLU K auboblan ya nlart uo‘lla$H

Beli1-
AsbobnTo
bruan
MoLLL
Lidaw!
8lrkml (ualat
1 10 “
0‘Tal8lch)
2 81rkul 18nast
3 Aylana pero-
res3blon
4; 11 §1rkut uray{irgicbl
Kron51rkul (aylana
5; 13
pero-reslreyéon).
6 Kron81rkul ualat

o0‘Tal8lchbl

\a/[laulya u)* Uanllk>bl

- aylana, écmra ya 3bun8a o'x3Hasb 3bakMarw
cbR13Hcla uo'ManfMacll. 8irkminT8§ bIr oyoucbakuia
18nant ytl yoréatbla

TabkatlaTtb, [ckTchl

oyoucbasi8a nalato'ta[ylcbT Tabkatlab 13bhlIE<3l

- 0'lcbatlarw o‘lcbasbcla ya bel™11a5bcla o ‘ManklacH.
$lrkmlwry, 1kkala oyoucbas®a Hart
yorclarwicla tabkatlaTh 18bknlacll.

18naTt  yuw!

~aylana, ckxaya 3buria 0'x3basb 3baklMarw 1v3b bllan
cbl718b(la uo‘laudacH. 8irkuitny blr oy<x|cba8ira
wnaw tTabkaTtlatbh, IkKkTCbl oyc”cba3i8a e3a aylana
pero-reslreyiion m'awb 13blnlacll.

- kaHa raéwsH aylana, (3cHra ya 3bun;>a 0'x3basb

3baklMari cbl213bcla  sf0' Uamllacll 81lrknlnTté

blr oyc”cba3”a 18maw TabkaTlawb. IKKTCbI
oyoucbasl8a esa uraylricb nlatb, 30'nura kerakl
asboblar (ualaTto'tal81lch, aylana pero-resley(lon ya

bokaro) nlanjb 3blatlac

- KKbkTa racHu3sH aylana, cblra ya 3bun”a
0'x3basb 3baklMarw w3b bllan cbl2131kla yo'lManlac
Kron51rknlnln2 blir 18na,

oyc~cbasl(la IKKTCbI

oyoucbas”a aylana pero-resleyclon nlatb 13bla(MacH.

- KKbkTa rackusH aylana, Vicwra ya sHurua o “xabasll
blMan cbl213bcla 1 0*1lauacl).
oyoucbasllla 18na,

3baklMarw “alat
Kron81rknlnlfg blir

oy(“cka3i8a esa LalaTo'Tal81cbT ulamacll.

1IKKTCbI



- cbl"uM o‘lcbaTtlarT 1o0‘yl5bcla uo'Manlacrl. 1kkala
7;9; 12 OYcbasb 51rkul .
oyoucbasuwa bat 18na o'taiilb 1$blanla<il

- cblrtawb” cbl2lylanw Inxb bllan bo'yasbiia
1$blaiValll. Bo'yasb Va¥“xla resleckrw 7-8 T T

8 KeslMeckr olcbar(la LWI5b8a bonnb oflb 15blan$b Ta»labal
berWalll, $ababl, cbl rrat 1u$b bllan bo'yallb kellsb
xayinnT§ 0l(11l oHnacH.

FTOKMATBAK

Barcba cblrta ya kon3lruklorHk buuaMan 0 ‘2328T 2.301-96 bl-
lan bel8Mangan MNonnaHan3a bajanlachb.

Cr205T - Oaylal nturtnwl oy 3lanclar.

2 - 5lan(laj1 kla3z3l;

3 - Ma3s3XKXkablya §urublnTt8 KocH;

01 - 8urmH(1a81 8lan<3arlwn§ larHb rauart;

-68 - 3lanclaH:Tn8 ro‘yxal8a oHn8an yok!uayla lascbuylan8an yLL;

PorTtallar sbarll A barb ya 0, 1, 2, 3,4 rauatlan bllan bel8ManacH.
Masalan, A4 (210x297) oYcbarw bIrHk lorrmal 3i'anéa bel8Man8an
ya bosbua lNortallar usbbn A4 nT§ uylsua (oToww lkkl8a ko'pay-
113b nalyaslcla bo3l uyllnacll. PorTtaiin cblrta cbl213b8a layyor-
lasb ratka (bosblya) cbl218 ‘T 1 cbl213b ya a303ly yoruny wcbwun Joy
aga”sbHan bosblanacb. KaTka a3o03ly yo2llll (ocHaBHas Hajnuck)
A4 lortalTT§ uylsua, yol8an lortallaréa esa urun paslkl o'ny lo-
ToT™aloylasbunla(H. (5.3-3bak!)

PortalnT$* 44 24 22 12 n
bel">TaweM
Xaral, 11897:841 59472841 5947:420  2977:420 2977:210
lotonlanTn$

o‘lcbarlar AO Al A2 A3 A4



1189

Yaray oUcHat!an. PortalTn8 belMlani<ubl
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CH1210 T1X1AK1

C'HwuyTny,
mort

AB051Y
konLLr
Cb1214

BHLMX
cblil]

8blnx
punknr
cbl21L

1n8lcbka
La3b
Cbk1d

bblaHH3blI

ne<allarning
Ko ‘nnack™an konlvr
cbl:\ylarT! ck2$kcla
Lo "Hanliacl

Ko nnTayé”an
kon/vr cln2lcjlar
lo(lalanac

a) "'LLr nuywin
- o'y \a Tarkar
cbl:\ulanT, To<K/
o 'ularT ckbl™Ma
<70 ‘HanWaJt;

b) “lkklnmuc)laH™
- Harakallanuycn
alxTlarm ckeYara8M
rayoyTblarn»
buykHXK cbI™N YT
KO ‘TxalLikoKr
bMalliacl.

O IckaT ra
ckluanxk c2ularinl
cln2l4) ub'uxT ra
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10 "Hanllac

(0%2081 2.303-97)
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5.5-3bakl

Ma”enalarT cbl/talar(la yralik belgllaub
(0°208T 2.306-96)
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10:1;
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C>112walar(la™! yoruy («HrLl) lar. 0 208 T 2.304-97

Cb1l2rtalar8a yorlagwan, rauatlar ya bel§Mar 0 “X08T 2.304-97 bo'yioba
bel8Man8an uolclalar aso3llla bryarlllBM 3ball. Cblrta gabnllanwn§
kon51ruk51lya51M1 10‘§‘n balan5H TausacWita Toclnl kalakcbalan tobl8a ycwb
o'r"awsb lay5lya allinacH. 0 “X08T 2.304-97 bo'yioba cblrta $bnllannw§
a5051ly o‘lcbatlan kelltl8an. Bwular sbrutl noteHan, barl cbl2iylannTt§
yo‘§‘onH81, barfdarnt§ batancll8§1, ew, barflar, 8o0‘7.lar, uyalorlar orasWa”
Tasoll ar ya bosbualar<l1ir.

8Knii 233 bHsbly
paratelrian 7 oMcbar 0 ‘Icbatlar, T T
®

8brNe
oYcbarwu:
Bo$b Hardar /  (10'10) bl 2,5 3,5 5 7 10 14 20
batan(11)LiL "
Yorwa Hal ¢ 1 18 25 35 5 7 10 14
balan(1Hy| (7'1o)//
Hardar
oramiiau! a ra 05 0,7 1 14 2 28 4
Tasolra (2'10)i
Oalorlar b 17 4,3 6 8,5 12 17 24 34
LarianH (1710)
8o‘riar "
ora$lclagl e (610)/ 64 15 21 3 42 6 84 V)
Tasola
Harl

clurlannt<> a (M)A a 025 035 05 07 1 14 2
uarinH81



Yoruyntog B(c1=M10) (un
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|
1 d/h al bos! Orek aHNa31

0 ‘238T 2.307:96, Cbl2walar8a o' 1cbawlar s0'yiib.

Cb1l2rtalaréalasylrlanS8anpreérelyolll15TlanrHn8kana-k1lcblkH-
8110'§‘n3léa lasylr ya Tassblabéan yali narar o ‘lcbat 3onlan oruall
TauunTto* benlaél. Cbl2talar8a oUcbartlar uo‘yl3b yoléalan 005T
2.307-96 éa baMalall bel§Mawb benl8an. 0 ‘Icbatlar T T bl3obléa
oYchHoy blrHs: Ko‘rSaltay uo‘yllaés.



5.6-$bakl

CbirtaHa oYcbart uo‘yl5b ucbun cbluansb ya oUcbart eblrlylan
cbirMacl. OYcbat cblrlulan 1kk| (oToTHan 3lrelkalar bllan
cbe8aralanacl. 8lrelka oYcbarw ko‘nnar konlUr cblri84 yo‘§‘on-
H818a bo&‘luy bo'Hb, cbl rranTé barcHa oYcbarrfMan ucbun blr xI
boY13bl 1021ll. To*§ ‘n cH121un Ke3Ta oHcbarTT A0‘y13bHa, oUcbart
cblri84uw 3bn kesTa8a parallel ylllb 6... 10 T T TasolaHa, cbiuarisb
cblrlylan e3a oUcbart cblrlalanua petenclikulyar alHb oYkarlacH.
Cbluyansb cbx2lularl oYcbart cbirl84 3lrelkalan ucblHan 1.5 T T
cblylb LWWn3bl rarur. OYcbat 3orMan oUcbat cblrl84UnT§ wm3llua,
nnga parallel ylllb ya Mop boncba nnt§ o ‘rla518 yaylnroa uo‘yMa-
Hk 8onlatT§ balanHb81 cblrTtanTt§ TassHbIm”a ya unt” yarl-
la318a uarab oHmacll, 1ekt 1 2,5 T T [Man kaT bo‘ltasH81, ualatHa
cbirM8an cblrtalarcla e3a 3,5 T 7 lNan KaT boYTa3bs§l rarur.

0 ‘“Icbat cbirlylan (asy1r konllUnWan lasbuancla uo‘yrall, a8ar
cblrrtat o‘a13b unlayH81 burfTasa, uT cblrta konlln obl8a baTt
Ao‘y13b8a ruxsa! elllacH. Har blr o4cbat cblrtalla bir Tar'a uo‘ysb
H3bl Kerak.

KonlUr, o‘y ya tarkar cbirlulanHan oYcbart cb"2"a™ 3lalllla
MNoycblatab T TKT eTa3. Kncblk oUcbanlar lasylr koninT8a ya-
LT, kalla oYcbanlar e3a konlUrlMan wuroyroyMa Joylasbl3bl Kerak.
Bunéa cblsansb eblrlylan oYcbart cbirlulanw ke3tayHb OUcbart



3onlanT cbl2luylar ke3lb o“iwa3HS8: 10211. A8ar o‘lcbat 30T 3blnx-
lanacH8an yura8a uo‘ylMsa m bollla 3H1lnxlar oUcbaTt 3ow8a yayTt
.pyéa b vyo‘ylacH. (5.6-3bak!)

v, B ¢ 9 B

5.7-8bakl

OlaTtelx oYcbarwT ko‘rsaimsbcla Har uyanéay ko‘nTt3bcla bat
oMcHat 30T 0l1cl8a 0 bel8151 yo‘ylMack, raéws oUcbarwi 1o‘yl3Heéa
e3a K Harii yo"yllacH. Kaéws oYcbat cblri8‘t 7§ laual aylana yo-
y”~a 1e8lb 1ur8an ncbl8a8ta 3lrelka so‘ylMaéb (5.7-3Hak!)



OUcbatlar ran~wTon Joylasb8ancla oYUcbart cbl2lylannT§
3lrelkalanw uo0'y13b wncbun Joy yelarH boYTtayan aynT bollan3a,
3l:relkalarw cbl2lucbalar yokl nuuyblar bllan altasblan8b T TKT.
Kacbus Jucla kama boYsa, TarkarTt yoy8a yautlabSblT3ab8a rux$al
eblacH, racbus oUcbat cbi12:184 e3a 90° burcbak o3iiéa 311a cblrls
lar2icla ko r3ablacll. (5.8-3bakl)

CblrTaéa 3llerat bosbua 3sMaréan a™allsb chy T bo48an bollaréa
3lera cHateln beirisr «0» 01c%a «3lcra» 30°2:w UO'3blb yo02131T
TUTKT, Tasalan, «3[era0 26». (5.9.10-3bak!)

31

0) 62
5

5.10-$Hak1

0 ‘208T 2.104:98, Ascwy yoruy
A3031y yo2mynlin§ o‘lcbatlan uT loYcHrlsH natmnas: umyllla-
s1 3baklla ko‘rsabl8an. Ulcla bel§Man8an kalaklart upyl<laulcba
(oYcHm3b Tu Tk 1. (5.11 -3bak!)

185

, 15 7

1|» Mama MmMab
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1-kalak. CblrTawn” norr.

2-kalak. Cblrtatn” koclll bel8181, (7-8bnit bMan yorMacH).
Cblrta kocH, Ta8alan, umyléa8lcba bo‘Hsbl TuTkT: MCHE.9-
95.02.001. Bu yeréa MCHE - tnHancHsHk cblrTas! ya esblr MaTT,
9-17 - lalaba 8urubl rasarT, 02 - lalabawn§ yanani rauarT, 001 -
baJanlayol8an $o 8 ‘o2wwin§ rarlTb rauaTtb

3-kalak. OelalnTt§ TalenaH.

4-kalak. Cblrtant”™ U(en. 0 * <Yuny, K kur3 18bl, 3 é1lploT isbl, b
loylba.

5-kalak. Buynttn§ ta$sas.

6-kalak. Cblrtaéa8iiasYir tazsMabl.

7-kalak. (308‘02wN§ lariib rauaTb

8-kalak. Huualcla81 nturwy so§‘orlar BOT.

9-kalak. Huuya”T layyorla8an korxonatng§ norrT.

10-kalak. Cbl rtaTt layyorlarwbl8a Ta8’ul 8bax8lar iT 2081.

11-kalak. CblrraT layyorlaw8bl8a Ta8 vl 8bax8lar NaTlLUyas3b

Top3MBg.

1. (a) 5.12-8bakllla ko‘r8alni8an oécHy kaH1wng 1o0‘Huy oUcHart-
gas1 cHi2tasi cblx3T. (b) KaHiin benl8an ocky Tassblab-

ua To8 raYisbéa ka«ala8blTtl8an cblrTas: uuraT. Kalll uay*a
cbirfMTrasr.



.KTubly kuilucl TWon konn$5nwwl 3ayoH (3ayolar awy, 8lanclall bir-
Mklaréa uo‘yMsan).

5.13-«bakl. 0 ‘IcbaTtlar T T ia

2. 10 T T éan 1200 T T 8acba boMuan urunfar ucbmn 50 T T
= 300 TT o0&Ely Tassblab uurlsw. Bu Tassblabéan [oyéalan8an
boléa parateln 1200 T T bo‘l18an ucHburcbak cbIrM3T ya (oTCT-
yn To3 raYisbéa 3:4:6 t3baléa bo*131. Har bir loTtoT bo'ylab en§
yaut 10 T T urunHK oHn3T.

Ox/orcl Talallly TWkon koTlaayaul siayol (3ayolar aTty, 3LUM-
éa/1 bIrHklarcla uo'yMuan; Ta4yuTo! wucbun 2-bo‘HT8a wuaralsr,
1-bo‘bT8a eTa3s).

3. 2-cblrTaéa 1eki3HKéas: 0881y 3bakl benl8an ya AO a3o3éaloy-
lasb™an cbwna8a o‘x3basb proporsional cblrta cblrf3T. Barcba
burcbaklar cblrtaéa ko'rsalll”anéek bo'H3bl 3barl. ToTtonlaTT§
oYcbarT ya Joylasbuyléa8l urmnlfs: CO loToT blMan bo§‘HacHr.

Ox/orcl TaMallly wHVon koT$$ya$l $a\o (3ayoHar aTu 3lan-
gar! blrHklarcla qo‘ylyan; Ta’luto( ucbun 2-bo‘HT8a uaralsr,
1-bo‘bT8a eTas).

4. 1 1 8a 40 1T KO‘r3alaél8an élaSonal Tassblab uunny.
Massblab 10 T T éa bo3sblan3t ya 51 oraHuTt o‘r «cbl™a 013T1. 4 1
780 T T oraHuyT aJraéb ko‘rsaéns.

5 10TT éan 8 T 8acba ya T oMcboy birH§lu uo'Maéan boléa
1T éan 25 T T WélaSonal Tassbwb annn§. 5bu Tassbblaéa 4 T
720 T T urunHkéa AB a3o3éas: ABCO 1<¥Yriburcbak umnng ya BC
317 530TT, AO=471 170 7T, burcbak ABC = 120° ya burcbak



AOC = 90° bo‘l3T. 1kkka cHa8onallartn§ wurunHgw o ‘lcbang ya
anlsalan§ ya perpencllikular balanclli81T 10 T T wurunbk8a kelllnn§.
BarcHa burcbaklar §eotelnk ~baMan uynriisr. (5.13-8bakl)

Ox/orc/ TaWallly nnlkon koT133lyasl 3axtoH (3ayoWar aTu 3lan-
clain blrbklarcla so‘yM8an; Ta’lntol ucbun 2-bo‘bT§a sAarabln,
1-bo‘HT8a eTas).

6. To‘l'y oYUcbatwa wsbalan 10 Tta/la Kalia bo‘l8an <HaSomal
Tassblab aunn8. Massblabclan lNoyclalawb AB loTtoT 174 17T, BC
loTow 1387171, AC loT0oT 11 TT b0o‘18anABC ucbburcbak uurlisr.

Ox/orc/ ra CaTbric/8¢ Taklablan koTB3Yya3l3ayollarr8

5.2. E&n cln/1(|bJr ya (n(a$HTalar.
E§n cbl/|ylar
Konu*» kemTlan
Aylana yoylan #glasbralanclan :bora{ bo‘18an ya 3lrkul yorclartcla
baJanlacbéan e8n cbl2lularéan lary ulllb, lekaloyly eun cbPRlularcla
ayyal e8n cblzilfia yoiinycbl nuublar yasalacH, 30‘n8ra wular lekalo
yoréartHa LLLBbHIach. bekaloyly e&n cbl2lular™a konm3 Kesltlan
éeb abluycbl e§n cb"2Ya® ya’T ckmrayly konu3nT§ lek1sMNk bllan
ke818blsbiclan bo3lM boMuycbl elllps, parabola, 81perbola ya b.k. kbacH.
(5.14-3bak!)

5.14-$bakl

28.K. Mor1T% "'CeuTelnc anclEn~Teenn” Ora\\T%'" Elue\uer bkl Crea! Briwn 2010.8



Clperbola. ASar 10'8‘n ckxaYly konm8larw nwing 1kKk: yasoycblsl
yokl xm3n3ly Hollla o°‘LL8a parallel boYuan blror iekisHk bllan Ke-
3M3a, Ke3lT lekIsH8lcla rkkx 31TTelnk e§n cblirly - §lperbola bosll
boYacH.

Parabola. A8ar clolrayly konus3T uTng yasoycbllanéan bTt”a
parallel boY8an lek13lk blMan ke3lM3a, ke3:T lekl13l81lcla parabola e™n
cbl2:84 HoslM boYacH.

Aylana. Ke3sunycbl 1ekl13lNk konus o ‘ul8a pedenc/ikular yaziyaicla
Ke3lb oYsa aylana bosll boYacH.

ELLIp3

Ke815blsH konlunnT§ proyekslyasilt yasasH uw atuloycbl aso-
8ly (layancH) ya yo'sblTcHa nuyblarru bel8Masb8a asoslanacH.

A3031y nuublar proyekslyasli yasasb:

- A2ya B2proyekslya bo'ykba Al ya B, (opMac/l, A2B2=2a - elHp3
Ke31T TT§ kaKa o‘ul;

A"B-, ke3TanT§ o0‘Jla nvulasl - elllp3 Ke3wrTTny bosbua C2= 3,
1KKKa ucbl8a 103 kelunycbl proyekslya; nlatt8 C ya O, proyeksb
yalanw umnsb ncbun konuswng C ya O nuuylalanclan oYuycbl rrac/l-
n3l aylanant§ 8onronlal proyek3lya5lclan loycblanMacll; C11)E2b
- ellMp3nT8 KKbIK 0 ‘UL

E8n cH121yn1n8 yo'sblTcHa nuulalan proyek51lyaslt yasasb:

-A B, ke3Taéa e§n cbl2iy xityony nuylalannw§ rtbl proyek-
8lyalan lanlanacH;

- C ya O ucHwn ko‘rzalf8aw kabl nlatT§ 8§0M20nlal proyeksH
yalan uprMac/l. Tasylrcla proyekslya leklsHklanTt alta5Hiin8W yor-
éartHa ellp3 ke$1lTTT8 AB ya CO bo3H o ‘ylar blMan ke818bkblicla
nnT§ Hawuy kalaHs: awlanac/l. E1Mp3 ke8nrT1T8 proyekslya8l ya
ntn8§ Hawshy kalaH8&w atylan”an o‘y kanaHklan bo‘ylcba §eo-
Te!lnk mavllda baTt yasasb TUTKT.

(Mperbola

KonwnT§ 8lperbola bo 'yucka ke3rablsbl:

a - xm3m3y Holal - kesuycbl (eblsHk konu8nT§ yasoycbl o‘y le-
K13H818a parallel; proH1l proyeksiya - 8§lperbola kesiT T T § bauishy
kanaH§1;



b - nturwy bolal - kesmycbl lekl3lk ixiyony ikklla konus
yasoycbl3i8a parallel. OHn8an A2 ya Nronbl proyekslyalar
bo‘ykba §|perbolant§ Aya B nuablantn§ A,, B, yaA,, B, proyek-
3lyalan 4yo‘sblTcHa rraéwsH aylana yoréarTéa lopllacH.

Parabola
Konu3Tn§ parabola bo yucka ke3r3blsMb. (5.15-3bakl)

5.15-$Hak1

E8n cbl214An1ng ixuiwyony A ya B Tk}lalannt8 A,, B(ya A3 B,
proyekslyalan §)perbola 1a8¥1ncla8l kabl yasal8an. Cbeik: yasoycbl-
lar ya parabola prolll proyek3lya3TT8 mnt3H nuyblan proyekston
bo§‘lausH bo'ykHa lopla(ll. ParaboHk ke3:TTn § bausy kKaKaHs:

nT gonronbl proyekslya ieki3H8i8a yoll:213H yoréarwéa lopli8an.
(5.16-3Hak!)



ESn cbl2lular Twlalan {opM~anckn 50‘n§ wular ayyal uoYéa 1n-
(asbiinHDBb keyT wu3sitéan Tok kelmycbl lekalo lanlawb yur8izib
cblyMaé!. (5.16, 17, 18, 19-8bakl)



Tun(a$btalar

a) o8 n cbTylarTrn”® o 'toT (LaskTasr (ul\'ellerfa\u>T (polka)
pnUT yasaxk).

OUTas burcbak lotonlan8a unnacb8an A racbusH nnasburnychbl
yoy oYkaz13b:

- burcbak lotonlanclan K Taszolaéa mlar8a oYkarl”~an parallel
10841 cbl2lular ke3lsblclan bo3ll bo‘18an C W asblb Tarkarbl bel-
8Masb; (5.20-3bakl)

- C éan burcbak loTtonlan8a pegencbkular o4kaz13b; T ya T'éas-
Habki oYkarM”an yoywn§ 1ulasbisb nuulalan. Xuécb 3bu larrcla r
raéwisH yoywn§ 1nlasblsbl awuylanaél.

b) 10‘84: cbl21y ya aylana yoyTT§ o‘raro LULLUsbTas! (3!:opor
sbayba konlUnT yasasb).

r raéw3b aylana8a ya *0‘§‘n cbl2iaua vnna(M8an K raéwsH 1u-
lasblsb yoyw cbi213b: (5.21-3bak1l)

- benl8an 10§41 cb™»™a oUkarl~an parallel ya r raéwsH ayla-
naéan K Tas3olaéa oYkazM8an yoylaTT8 Ke515bl3bléan boall
bo*‘18an C LUa3bl3b TarkarT! bel§Masb;

- C éan 1o0'84l cb™~>™MVMa pegenélknlar Mmsbunsb batéa O ya C
Tarka2latl iikasbHruycbl OC 108Ul cbl2:iy oYkazi3b; T ya T' -
éaséab oUkarll8an yoywn§ Masbl3b nuulalan.



5.21-$bakl

Aylana yoylanwng icHki ya (a3~ 1 1nla*briuw

Ta3\w1 Wla$kTa - rya r’ racHumH aylanalar§a icbki unnmnycbl K
racHu3H yoy bllan bo3ll yll3b:

- (r+K)) ya (r’+K) racHusH yoylarnT8 keslsbuylclan bosll bo'l18an
C 1n- lasbuy Tarkarw! bel8Masb.

- O, Cya0* C rtarka2larw nunasbbruycbl OC ya O'C cb"2™Ma™
o4ka215b; T ya T’ - 1rlanayol8an yoywn§ Masbl3b nuablan.

/clWl UlaayYxTa - r= r’ racHu3H aylanalar8a lasbal nnnuycbl K ra-
cHw3H yoy bllan bo3lM yllisb:

- O ya O' warkarlarclan oYuycbl (K-r) racHssH yoylarwing kesb
3buylllan boslM bo‘18an C 1ulasbuy Tarkaz:w bel8Masb;

C, O ya C, O' Tarko2larnl WasbWrunucbl CO Va CO' cbirlalar o'lka-
2fs/7; Tya I - 1lrlanayolpan yoynTg bog'lanl$bh nuglalan.



Top$1HML,

(BarcHa 3ayollar aTty, 3:anclau; blrHklancla o ‘yl8an)

1. A303 cHi2:84 25 T T um2unHkclas: 3akklr burcbakT bo3ll ullT§
ya un"a icbk: aylana cbl7.78. Bu aylana (HatelnT T T éa o'kbab
KoY3alTs.

5MToHy § arbly o T(a (a’HT THKon koTr3sryasr soyoll (Ta’ v
Tol ucbun 2-bob8a uaran§, 4-bob8a eTa3s).

2. KacHuslan 12, 18 ya 24 7T T bo‘l8an b T bo3bua ikkka3i§a lasb-

nnnta boM8§an ncb*a aylana boslM ylLLnS.

3blToM $ arbly o 'rla 1a Yn THkon KoTr33ryasr 3ayol.

3. BC 38081 108 T T bo‘8an ABC ucbburcba8 bos3ll al 13T, yer-
Mkal burcbak A 70° ya balanéH81 65 T T boUst. AmnmyaHan 34 T 1
uroaHkMa AB cb”1Li(la 3 nuuyla berlM”~an. BC cblrwgua nnnta ya A
ya B nuublar oruall o4Huycbl aylana bo3ll uLLUn3T.

Nanubly nTx'srkMeiiar c/fo HkTa 1TMKonlar $aYollan (taYuTo!
ucbun 2-bobT K0‘nNn§, 4-bobT eTas).

4. 100, 106 ya 60 T T wurunHkHa” loTtonlar8a e8a ucbburcbak
benl8an. Ycbburcbakt cbl2T§ ya uuylclaSMarw uunng: (a) sin8a
cblrMyan aylana, (b) lasbul cbirM”an aylana, (c) en8 kicblk tobkl
cbirMgan aylana.

bongon wuTyersleiiar! umnlkon koTwusryasr saroll (tadwuTol
ucbnn 2-bobT KoUTS, 4-bobT eTas).

5. A67 2°°, ya AB AC 104 T T burcbakT o°‘r tobl8a ol8an ABC
len§ yonb ucbburcbakT bosll allng. A, B ya C nuyblarT tarkarlar
sHaHHa MNoyHalawb, 43, 37 ya 32 T T raclimsH aylanalar cbIrT§.

Blva kioobkTa aylana bosbua wucbla aylana8a mnnta boUsT.
CblIrM8an aylanatn§ cHaTtelnT Ko‘r3alTt§ ya oUcbans.

Blrlask8an bnllkon koTr3sryasr 3ayoH (Ta’1lmTol: sMlaHHa 2-bobT
Ko‘n3blnsi2 TUTKT, 4-bobT eTas).

6. AB ya AC 30° burcbakHa kes3lsbuycbl ikkiia 10‘§°‘n cblr™y
oYkarl8an. AB ya AC 8a T03 raylsbéa, 37 ya 62 T T perpen(bkular
Tasol aéa i1kkHa cbl21l] 0‘rla3zicla8l nuu'la O nuylaTt beracH. O nuu-
la oryaH oYwuycbl ya i1kkka Lllasbuycbl cbl2lular§8a nnnta bo“l18an
aylana bosl ulling; bu aylanant§ tarkar! A ya O nuuyblar oraslla



yolaék Ho2ir yana bokbsa lNckka aylana cblrT§, nlarw bar b 1 e8a
inasb™an cblziuiar8a ya cblré”an aylana8a lasbul (otonéan wunn-
Ta bo‘18T. CbIrM”~an aylanalaTtT8 élaTtelrlanT ya oUcbarTw bl-
3oblab ko ‘r8aiins.

Okd>rcl Takallly Tiikon kKoTbHlya51 3ayoH.

7. 30° burcbakéa LLasbuycbl OA ya OB ikkka 1o0‘§‘n cbl2lular
benl8an. KncbkTaroy aylana ya o ‘8ba :kkHa 10°8 ‘n cblirlylar8a nnn-
wa boYuycbl cMaTeln 76 T T bo‘l8an aylana bo3ll alLling, bu aylana
1nla8b8an cblirlylar8a ya blnncbl aylana8a nnnta bo‘18T.

Bosbua yana :kkka aylananT§ bar bin§a nnnrta bo‘18an <Hateln
64 T T bo‘l8an ucbincbl aylanawT bat cbIrTs.

Oku/orcl Takallly Tinkon koTb33byaar aax’oH.

8. Totonlan 75 TT1T bo‘l8n TuTaraTt 3akblrburcbak bo3ll
alling, bu tun(azaTt 3akblrburcbakT tobléa 3akkizia len§ aylana
cbirlb, nlatT8 bar bin Tunl'araTt 3akblxburcbaktné bir 1otoT§a
ya o‘raro unnta bo‘18T. Barcba 8akklrl;a aylana8a mnnrta bo*18an
eng KlobkTa aylana cblrt8. Bu aylananTt§ élaTelnT Ko‘r3abng ya
oUcbarTT bl3oblan§2.

9. Aylana 8e§tenin m2unHs:1 50 T T bo‘l8an yalar mn3iiéa Joy-
la8b8an. $e8§TenlnT§ burcbas: 55° len§. 1]2unH81 56 T T 8a len§
bo‘l8an 10‘8‘n cblziyni o‘karlb, C nuuylaw (oparTtr. C nuylaéan
8e§Tenl yoyi8a nrunta oUkarriar.

bonclon nTyeneH Takwbl rTilkon KoT T abyas! 3ayoH (Ta lu-
To( nckmn 2-\>a 4-bob8a yarak'T,5-bob”a eTas).

10. A ya B Tk”a ora51éa8181 Tasolla 100 T T 8a len§. B nuulaTt
Tarkar gllb élarteln 75711 W aylana aunnu. A nunylaéan i1KkKka
10'8‘n cbi21y 3bunéay oUkarl3t n aylana8a nnnta bo4sTt bart-
éa munHs: AC=150 T T 8a *en8 boUsT. C nuuias:iéan aylanaSa
1a8bsi lotonlan8a nwnta bo‘18an ucburcbak ABC 1 cblrartr. CO
ya Ab 10‘8‘n cbl2lylawlng nzunHs: ya COA burcbak oYcbanst ya
cblrrtaéa uo‘y113T.

Blrlask8an oHy o ‘omyyuritar TI/kon KoT T/3ryas! .uaxol.

29.K. MorHng§ “CeoTeMcancl En8lneerT8iiramung 'Elxe\uerbrcl. Crea!BriMaT-2010.55



~rora* $ayollan

1 Oanéay 10‘§‘n cbl2iy nTurwy yaziyaiéas: 10‘8‘n cblziy ée-
yéaé1?

2. ()anéay 1o0‘8‘n cblrifd xu$n5ly yaziyaiéasi 10°‘§‘n cbl214 ée-
y/aél?

3. Oanéay 1o‘§‘n cbIr™y 8onronlal, fsanéay 1o0‘§‘n cbl2:L] Nronlal
ya uanéay cblz:Liproll cbl2:LléeylMagl?

4. Proyekb5lyaloycbl 1<¥8§‘n cblirlular éeb aanéay cblrlylar§a ayln-
1a81?

5. OacHon 10'§‘n cb™2/™ 80IM20nlal, Nronbl ya proll proyekS§wya-
loychbl boYaé!?



5.3.0°208T 2.305-97 ko‘nw$blar

Ma’lnwkl, cblrtaéa buyunT lasywwng asosly ko‘nwsblan 10°8‘n
burcbakH proyekslyalasb usvH bllan bosll yllnacH. Ba’ran bnyut-
nT§ wucbla proyekslyasl bllan nnT§ 3bakH icbki MwH3bl bayléa
10‘Hs lasayyur8a eSa bo‘laolTayrw?2. 8nunéay bollaréa 5.23-3bakl, a
éa lasylrlan8an kmbwn8 oHMa youl proyekslyalar lek13HS§1 éeb uabul
Allaél.

Buynt kub tobléa yo‘ylaé: ya bar uaysl youua 10‘§8°‘n burcbak-
W proyekslyalanaél; bunéa proyekslyalannycbl buynt éolrto kura-
lunycbl blMan 1e813bH you, 0 ‘riasiéa éeb Marax ylllnaés BuyntnT§ Kb
youlan8a proyekslyalab cbluuanéan KeyT, kub youlan 5.23-3bakl, b
éa ko‘r3abl8an larbbéa INrolLla! proyeksiya lek13H§18a]loylasblTlaérag

ProyekayasLx
4 " -yroTal! rekblwyr

5.23-«bakl, a

Rixa

Ho\A ka'nask!

Ko
4 (' Orupbn

V, ko'm. LU Ka'lbh

5.23-xbak|, b

30.K. MorHn§ “CeoTelnc anc! En%TeerT% OrakT% " Ebexuer 1ul Crea(BriaT 2010.122



Nelyaéa, oKkka youéa bnyntwn§ okka lasyw (1o‘8‘n burcbakH
proyekslyasl) bosll bolaél, bu okka 1a3Y1rrmn buynTwng okka asosly
Ko‘nw3sblan éeb aylaéllar. Proyek3lyalasb payHéa buyutt lronbl
1ek13HKka T3ba”an 3bunéay JoylasbHnsb kerakk!, nalyaéa [ronbl
proyekslya buyntwn§ 3bakH, icbkr nwHs3bl ya o‘lcbatlan bayléa
anla ya nyYHuroy lasayyur bosl yllisb8a iTkon beraéb

Yunsaonéa ayH18an u3mléa cblrrakr bosl ylUs3bT «yeyropacba»
g131eTaéa balanl8an cblrnblar éeylaél ya E 313l:eTaéa ba™a™3b
M3H ya ko‘p8Ta yeyropa éaybl knéa yabu! yllin8an3L

2 Ywworllan

mMYA Ko'Tsbl

Ko'rT LU

3 O:)bﬂT 4 OrawMsn

ko'nally Y  Ke'mnabl V Ko'mwxbl «orwabl Y,
Pr3bhH

ka'rTvibl,

5.24-3bak!

AC>8H, An§Hya, OolNarkHya kabl éaylallaréa cblrnblart «aTe-
nkacba» ya’t A 3l3l:etaéa balansb uabul ullin8an. A 313l:eTaéa
cblrTat bo3ll uyllsbéa bunynt 3badbl kub tobléa éeb uaralaél.
Bu boléa knbnT8 yobl (proyekslya 1eki3H81) buyut bHan kura-
LLycbl o0‘NMa3léa bo‘laél. 3bu 3ababH buynTtnT§ lasyw knbnt§ olé
yo8Uéa bo3l bo‘laél, cblrTaéa ko‘nw3blatT8 o‘rw E 313leTa8a
rwbalan o‘r8araél. Masalan, usléan ko‘nT3b o‘rwéa o3*éan Ko‘n-
w3b, cbapéan ko‘nT3b o‘rr8a o‘n§éan ko‘nw3b bo‘laél ya bokaro
(5.24-3bakl).

31.CoHn H 51TTON$, lienTa E Ma8ulre "Manunal o/En%TeerT§ OraHurw” Coyn H.
3T Ton3 anc! OeTH E. Ma™wre, Creal BrilaT-2004.79



Xaluaro (asbkloHar (otonMan balanl”an cbl;rralar uaysl 5151:e-
waéa baJanl8anH81nl ko'r3aésb ucbun cbl/TanTt” bir cbekkasi<a
Ke31K Konu3 (asyw laracla bel™ uo‘yl15H yabu! ulft8an (5.25-3bakl).
E 515leTacla balanl8an cbl2Talar8a bcl8l yo‘yMraycHZR

5.25-*bakl

KoTtpywnl:ercla 8raiik 1a8Yir (cbl2ta)larrn bosl ullisb A 313leta8a
asozlan8an. KoTpymler(la §raik la$Ylrlarw boslM yllsb «KoTpywnler
§ralikasb> MawT o~ LU 3béa baal3H o ‘r8anfa(H.

OeTak, a3o3ly ko‘nwsblar okka bo‘Hb ular “my~c"ag”cba notla-
nac: 1- ollan ko‘nwsb, 2 - usklan ko‘nwsb, 3 - cbapHan ko‘n-
T3b, 4 - o‘n8clan kKo‘nw3sb, 5 - o3klan ko‘nws3b, 6 - oruaHan ko‘n-
wsb (5.23-3bakl, b).

CblrTaéa ko'nwsblar 30w T kKatayHn3b Taysaclléa ko‘nwsblaréa
bnyntnTt§ ko‘nntaycM8an Ll1stlan 3blnx cbl2lylar ban cbixMacH.
CblrTaéa a3o3wy ko‘nrt3blar proyeksion bo™YawsbHa boYsa, n bol-
cla ko‘nwsb noT: yo21b ko‘r3alltay(b, cblrta so0§‘02iclan nnutb
lMNoycblarmsb Tausacléa ko‘nw3sblart o‘raro proyeksion bo§‘larsb(la
cblrtasHkka bat raxsa* eblacll, n bollla ko‘nT3b un3néa nnT§ norw
(A ko‘nT3b) yorlll ko‘r3aiibll ya 03b cblrHacH, ko‘nT3b yo ‘naH3bl
3lrelka blMan ko‘r3allacl (5.27-8bakl). CblrTaéa 3lrelka ya yoruylar
10.5-cbl2wa(la ko‘r3abl8an o ‘1cbarlarcla bajarllacH34.

32.K. Morlné  “CeoTelnc anc! En§lneerln§ 3rawn”" E.bexuer w/l. Creal
Brarn 2010.122

33.ColMln H 51TToN3, OenTbh E Mcuwrre "MaHHal o/En~lneerln§ ira\ung" Coln H.
51TTon$ anc! ieHax E. Ma’rure, Creal BraT 2004.70

34.K. MorHng ""OeoTelluc anclEn§Teenn83raTn%"" EAuexuer 1/cl Creal BrlaT -2010.123



% p

5.26-8Hakl

0.3.11

AMKonn/zH K

5.27-3bakl

A8os1y Ko‘wwb blror 1asYir blMan aJraHb cbixM”™an boYsa, 1 bolcla
Ko'nwsb wm3iia mnT” norT yorlb ko'r3alllacH (5.28-8bakl). Bu yo-
2nylating o‘lcbartlan cblrTa yornYi o ‘lcbatlanc!an kalla blYV/isbl
Kerak.

(20°$blTcba ko‘nw$b. A8ar buynt 3lrirla8l bir $heTt T T § 8bak-
Hya o‘lcbarlanw ko‘nw8blaTtT8 blro/flasMa bat awiy, Ko'rzamsb
TUTKT boYTasa, n boléa bn LisT aloblcla lanlab olT8an 1ekisHk-
éa bajanlacb ya n uo‘8bltcba kKo‘nT8b éeb yurkMacb. C)o‘$blTcba
KXYnNT3b buynt 81T 1 cbe8araloycbl lek13Hkka parallel ulllb obna-
b ya cblrTta 1ekisH818a Joyla8blTb cbiriacH.



-)XK

A kbnnub
|
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1
5.28-<>bakl



5.29-3bak1éa benl8an éebl ulya fa13T8a e8a. nlnT§ uylya ylsruicla-
s1 3LLnér aylana3l m3léan ya cbapéan ko'nwsblaréa olr8anb elllp3
3bakbéa proyekslyalan8an (5.29-3bakl, a). 3bu 3ababH éelal Fh3rw8a
parallel urfb, uyo‘sbltcba K (ekx3lNk oHnalll, urya yl3rT o‘3ba le-
K13Hkka proyekslyalanaél ya cblrTaéa toyksbirlacH (5.29-3bakl, b).

AS8ar yo'sbltcba ko‘nwsb proyekston bo8Yarnsbéa boYsa, nnéa
«Ko‘nws3b» 30'21 yo2ib ko‘rzalllrayél (5.30-3bakl, a). Ak3 boléa
uo'sbltcba ko'nT3b cblrtaéa A kodirnsb {araéa yorJl ko'rsaH-
lacH (5.30-3bakl, b). 2arur bo‘l18anéa Ao‘sblTcba kKo‘nT3bw bunb
Ko‘r3amsb8a ruxsa! elllaék boléa «ko‘NT3b» 3021 YyoTéa YyOK1
o3lMéa «bunl8an» 30:2: 10 3blb yo21lacll (5.30-3bak!, c).

b

a1

5.30-$bakl

Mabally ko'rnwb. BnyuT 31r1lnin§ aynT lor]oylT cbe8aralab
baJanl8an :a3Yir taballly ko‘nwsb éeylaé!. Maballly ko‘nw3b 3ir-



wng blror 1otow Ko ‘nw8blw 10Ty cbl218H8a rarura! bolTta8anéa,
nTn8 kerakH Joyl (a3y 1T cblrisbéa yoHan/lacH.

5.31-8bakléa buynTnT8 1KKKa ]Joyi Ko‘nw3bl Ko‘r8alligan.
()o‘sblTcba Ko‘n T sbéas: Kabl by yeréa 3ba/l/ Ko ‘nw8blar §lrelka
ya «A Ko‘nrTb» ya «B Ko‘nt3b» yornylar blan ko'rsallaéb

5.31-*bakl

Cblrraéa «blr necbla yo”3bltcba yobl Taallly ko‘nt3blar bolsa,
barfar bllan bel@/lasb aHIMbo (arbbléa lanlanacH ya bariar lakrorlan-
TaycH. Yo2uylar cblrranTtg asosiyy yorny”a parallel yarlyal:éa las-
y1TT8 n3ééa 50 ‘ylMael.

Cblrtalar cbl2i3béa ko‘nt3blar 30TT TWUTKT Uaéar kKaTt
bolH3bl8a en3bl3b8a baraka! ullinacH. Bu boraéa éaylal 8lanéarllanéa
KO ‘r8alH8an ba'2: bir 8barlliklaréan Noyéakrwb cblrtaéa ko‘ntsblar
goltll kaTay/1Tb”a yoréat beraéb Ma3sakn, 0 (latelr) ya O (Kyaé-
ra(), 8 (uahink) ya K (raéws) bel8Maréan keng Moyéalart3b rarur.

5.32-8bak1éa bllMla ko'nT3bl bllan benl8an buyntlaTtTt§ bl
nncbl3l yuuon Shsert tullarat lo‘rl;burcbak pnrra, pas(ki Lisrt
3llnéréan iborai ra8alofca (a); 1kkrcbl3l (3lera) (b) ya ucblncbl3:
uaHnHs: 6 T T bo‘18n élateln 40 T T balanéH81 12 T 1 besbla
lesblkéan ibora: ya lo‘rlala ucbl raéwsH yoy bllan ynta”lan8an
ynp”a pk3iinka (c) ekanH81t éarbo! payuab oH3b TU TKT.



CblrTacbllk atabyoHéa cbirtalar cbir§ancla ba 21 lNelallarbing
aynT uylstlan 3bakbuw lasbul ko‘nbl3bl8a ko‘ra atylab boYTay-
LU Ba’ran Oelalwn§ i1kkua baio mncbla ko‘nblsbl bat lo‘bsa barcba
ekTenllan 3bakHT ablylasb ncbun yoréat bertayll, akstcba bun-
éay bollaréa aynT ko‘nwsblarcla ko‘p ko‘nntaycb8an 3blnx konlur
cbirlular bo3lM bo4Ll, cblrta o‘ull boltaycH8an éarala8a kelacll.

- b

5/era ©)

5.32-$bakl

Nexora( 3ayollan

1.0 ‘r08T 2.305-97 8a a3o3an necbla a3o3ly ko‘nT3blar ~abul ub
Hn8an?

2. Oanéay bolallaréa yo‘sbltcba ko‘nt3blarclan NoycblanMall?

3. Maballly ko‘nT3b bauléa w taT bllas3i2?

4. ()ays: s13:eTaéa balanl8an cbl2Talar8a bel8l uo ‘ylac?

5. KoTpyuleréa 8raiik lasylr (cbl2Ta)larw bosll yllsb uaysl 313*e-
Ta8a aso3lan8an?

6. A303ly ko‘nw3blarTt norrflan bllan 3anab benns.

7. Cblrrtaéa ko‘nt3blar sow T KatayHn3b Tadasallléa uanéay
yo‘lullizb8an?

8. CblrTaéa aso3ly ko‘nwsblart yacbon norTt yorll ko‘r3all-
Taycl1?



5.4. (21lrulTtlar ya ke$ltlar O ‘'r381 2.305:97.

(31rylT 1ar

ASar bnynTtnT§ 1icbk: 3Hakll Turakkab boYsa, nw ko‘nt3blancla
3binx cbl2:1 bflan kKo‘r3ablacH. Bunéa cblrta yayuot”w yo4uolacll
Bunt§ ucbun bnyntwng ko‘2:rt28a ko‘nntaycH8an toHbI iwM3bl-
T awsalasb taysaclléa arrar yoYlanlMacH. BuynTtw wobla ko ‘nwsblw
cblrtaéa blKa yokl blr necba lek13Hk blMan Hkran ke3lb ko‘rsabl8an
1a8Y1r LMk M éeyMacH. BunHa buynTwing kurainnycbl bllan kesnycbl
lek13Hkkacba boY8an ul13rT xayolan obb lasblanacH. Olrulrn 3ba/l-
Hia3Yir bo'Hb nnéa buyntrn” 1eki3Hk blMan kesl8an Joyl (Ke3irw)
ya lek13lNk oruaslcla8l kuraluycbl8a ko‘nnacH8an $h3rT koYsablabl.
(5.33-3bak1)éa Ke31T blMan ulryltning Marul ko‘raabl8an.

CH”Tw blir yancba alotallan blMan xMlar8a aab3b uabul yLlin-
8an:

1  Kesnycbl lekisHk 30T8a uarab ocldy ya Turakkab ulrunnlana
boYTtacl;

5.33-«bakl

2. Kesnycbl 1exki3HKT 8onronlaliasyil lek13HS8wa 13bal(lan bola-
118a yarab l'ronbl, §onroTal, proll ya Alya ulwlTtlar boYacH.

3. Kesnycbl 1ek13HkT buyuntTtn§ bo3sb oYUcbartlan8a (8obanl)
T3bal:an Joylasblsbl8a uarab bo‘ylaTta ya ko‘néalan§ kesll8an LK-
yltlar boYacH.



4. 0 1t TMkatTal balJanHsbl8a uarab 1o‘Ha ya Taballly boYa-
d1 C)lrultlar o ‘20 81:2.305-97 8a Tnyoiy baJarfaéi.

5. BHla lek13Hk yoréarwéa baJanl8an uirupt oéclly wirsT boYaéb
OécHy Alrult I'ronbl, §onronbl, proll, ko‘néalan§, bo'ylaTa, ylya
ya Taballly Ll1luypTlar§a boUTaék - Ironbl Nmonbl kesnychbl
1ek13HK blMan bosl yllinaék A8ar kesmycblblasbk I'ronbliasYir le-
k15MM818a parallel boYsa, bo3ll boY§an FhllL4Ml Nron(al (pnpT ée-
yMaé: (5.33-3bakl, A-A wruarm). A8ar kesumycbl blaslk probl las-
Yilm 1lek13lM§18a parallel boYsa, n boléa uirt proll (prulin boYaé:
(5.34-3bak!, b-b ulrulT).

A-A

5.34-3bak!

Con/onbl (1 (pT - 8oM2onbl alrult Sonronbl kesuycbl le-
kr3lk bMan bo3l uyllinach (5.35-3bak1).

Pronbl, §onronbl, proll ylrultlar oéaléa ko‘nT3bl bllan bir8a
pyk3birfaék :e8:13bHcba o0léléan, owaéan, cbapéan ya o°‘n8éan,
nsHeéan ya osiiéan. Bunéa bmnyntwng xayolan ke3lsb ™ a! berll-
8an uiruit8a 1e813bH boYacH ya v bosbua lasylrlar8a becb uanéay
o‘r§ansb ktinaycH. Cblrtaéa bo3sb ko‘nwsbéa baTtéa cbapéan
Ko'nw3béa balanl8an n3Heéan ko‘nwsb8a bl3H ylMTayéb

Bo‘ylaTta (prcpTt - bo‘ylata bo3lM ullBb ncbun kesnycbl le-
KIBHK bnyuT nz2 unHs: yok! balanélrgl bo‘ylcbayo ‘nal8an bo‘b3sbl Kerak.



Ko'tublany (pnpT - a8ar kesuycbl leklsHK buyuTtw wurnunHu:
yokl balancllulua pegencllikmlar yo'nalyan boYsa, bunéay Lilralr
Ko‘néalan§ uylrulT éeylMaél.

Olya 1|n-¢pT - buyntnTt§ yonronbl 1a3Yir lek13Hyl8a T3balan
0§‘Ta Ya2lyaléaél 1eki3HK bllan ke3i3béa bo3l bo*1Man “hIFLU Liya
Sl éeyMaéb (5.36-3bakl). Bu ulryltr cbl2:184éa Ko‘raa-
1Msan 3lrelka yo'naH3bl bo‘ylcba cbirMaé! ya Norrtaléajoylasbbriia-
€l (5.36-3bakl). C}lya MortalnTt§ 13lal”an Joy:8a Joylasbn-
nb TuTkT (5.36-3bakl, a), 3bu bllan bir8a Tt bunsb TNTKT ya
Uil yorny yoTt8a O sbarlH yraiik bel8l si0‘yMaél (5.36-3bakl,b).

CH~rrMar wcbun bel8Man8an yoruylar cblrTaéa kKo‘raalllyan
Kaka yo‘§‘on cbirlséa Joylasbaél o~ cblrw e3a uarasbl yo'na-
H3blT Kow3alaél (5.37-3bakl).

Kesnycbl lekl3bklarnt8 o'raro Joylasblsblua ko'ra c]lruyltlar
unyléa8icba norrfanaék



5.37-*bakl

Cblrrtalaréa ylrultlarnt§ Joy'asbny: 8onronlal, I'ronbl ya probl
shrT 1ar proyekslyalannt§ Joylasbuy TaxTut”a koYa Mxxblana-
cl.

(2|~ 1T 1ar o‘r(a$lldas: amwy [arc|lar

Plryltlar kesmycbl lekl3Hklarbln§ 3o0T8a ko‘ra suyléa8lMarSa
agalllaék

Oé(Hy - bunéa leklsbk blKa boYacH;

Murakkab - bunéa alrulT bir yobl blr necbla kesnycbl leksllklar
yoréarTtéa bos/1 ullinacH.

Murakkab A8ar ulwlT bo3l yllisbéa 1kklMa ya nnéan or-
Hu lek1sHklaréan [Noyéalanll3a skl Tnrakkab boYaéb Mwurakkab
ulralt po§'onaH ya 3lbly ulrultlar§a boYTaéb

Pog§‘onaH (|iru:lt. Po8‘onab ulruyltTt buyutlarbl bir necbla pa-
rafle! kesnycbl leklsbklar blMan keslb bosll ullnacH. 5.38-cblrtaéa
po8‘onaHk ulrulTt8a rr3ol kellinl8an. Bunéa alruylt Kp K2 K3o ‘ra-
ro parallel leklsHklar bllan baJarl18an. Har blIr :eki3HK o0 21T o48an
_)oyTT§ icbk: 31riiT 3bakHw koYsalxW. Ycbla leklsHk blMan bosll
ullin8an ke3:T bkla cblrTa lek13H§18a Joyla8biinlaél. Bunéa ke3iT -
lar orasléa cbe8ara koYsalll Tayék

CHAT|lrlar kesunycbl lek13HklarnT8 o‘raro Joylasbuyl ya bolaii8a
Ko‘ra umyiéa8icba nonlfanaék

» a8ar o'raro ke3:1¥Ycbl lek13Hklar ke3i3b8an boYsa LirusT
éeb a(alaél.

* a8ar kesnycbl leklsHklar o ‘raro parallel boYsa “po§‘onaH” éeb
yunll aéi



5.38-xbak!

5.39-*bakl

g1 LhM4hM. st LMEM buynTtw o‘raro kes3lsbuycbl (ekl1s-
Mk bMan ke3:3béancia bos3l boYacin (5.39-3bakl). Bunéay u”~TuH
cblrtaéa ia3Yirnasb ucbun leklsHklar bir lek13bkka Joylasb”uncba
3barlll raYisbcia burlflaék Bunéa bunsb yo ‘naH3bl ~a”sbly o ‘naH3bl8a



T0o3 bo‘ltaslN8l TuTKT. A8ar bunl8an leklsHklar a3o31y lasylrlar
lek13H81éan bln8a parallel bo‘Hb uolsa, 3MHy ShruyT o ‘3ba {ebls-
Hkéas: 1813bH ko‘nT3b o‘rtéa lasylrlanaél (5.39-3bakl). Ke3ny-
cbl lek13Hk aylanayol8anéa buyuTtnT§ lek13HK oruasiéa eletenlT
Ao28'aiTayék wular 1e”13bH LU3ym 1eki3H818a yanéay 1asyinansaar
3HW boléa lasylrlanacH. BuyuntTt Ke3snycbl lek13Hk oruyasléa B LUrbb
cblauan eletenl bunHsbléa satasbTayél.

MaHally (pr¢ 1. BuyuntnT$§ blror bicblk ul3rwu atylasb tay,-
3aéléa benl8an uyirynn Takally u 'lHy'T cleb alalaék Makally yuni v
lo*lyT3lTon 1mlasb cbiriy blMlan cbe8aralarsbl rarur. (5.40-3bak!)

1 Hi

A
5.40-xbakl

KeslTlar

Buywurriarw bir yobl bir necbla lek13Hk bllan xayolan ke38anéa,
nnT8 ynras™éa bosl bo‘laél8an lasylr “ke3iT ” éeb ablaék

Kesltlar. 5.41-cblrTtaéa ncba8nt§ cblrtas! benl8an. Bo3b
Ko‘nw3b ya m3Néan ko'nTt3b ncbaSw batTa eleten{lan bau-
éa lo‘Huy L3sbuncba bertayél. 11nT§ ucbincbl ko'nwsbl baTt n-
cba8T1 3bakH bauléa kerakH TaYuTtobl bertayél, cbunkl nnéa
Ko‘p ko‘nnTayéi8an, cbl xTaT xlralasbl:1lraél8an konlur cbl2lular
bo3rl bo‘laél, bunéay bwuyunllar 3bakHT blIlM3b wncbun kes:T
L o“1lanfllaél.



5.41-3Hak!

Ke$lt. CIra8T 2.305-97 8a tmuyoHu buyuntnT§ blna yobl bir
necHa lexk13Hk blMan Mkran keslb bosl ullln~an lasylr. Kesnycbl le-
ki3HKkHa sanlay 1a3Y:r bosll bo‘l8an boYsa, kesltcla bat 3bu las-
ylr ko‘rsalllacH. Ke3:T sauylpaS8lcba cblrMacii: buyntnTt” Kerakll
JoyllMan xayolan :iek:3bk bllan kesMacl (5.41-3bakl, a). Kesuychbl
{eblsHkHa bo3ll boY”an i1a3Yirt iasYir lek13H818a parallel Joy-
lasbunlacll (5.41 -3bakl, 6), Nortalwng bo'sb Joy:8a Shruynn cblirfacm
(5.41 -3bakl, b). Kesltlar ko‘nt3bclan cbel8a cblaanb yobl ko‘n-
w3bnT§ o‘2:cla Ko‘rsaH18an boYacH.

C'bl/tana ke$ltlarwn§ Joylaw8M. CblrtraHa kesltlar 3lrel-
Ka yo‘naHsbl8a tnyobu raYisbcla JoylasbHnlacH. Kesntlar “cbel8a
cblganl8an”, “nsH"a ao0‘yM8an” yok: oraslla Joylasbllni-
~an” bo'b3bl TUTKT.

TasY1l(lan cbe(8a cbl<|anl»an ke3Tlar 5.42-3bakl a, 6 Ma la3-
YiIT1 konlUrHan lasbuarwa oHb cblyM8an yHuHn koYsalll8an. Cbel-
8a cbluanb lasylrlanS8an kesnn konlwun aso3ly 1mulasb cblT] bllan
cblrMacin. Kesirt o‘28artaycH8an uxun bnyntnt§ probl ke3nT-
Ha 5.42-3bakl b, r lNMa§lclek koYsaHH3bl TMTKT. Ya’t buyntning
0‘Naro84 1lo‘lalnslton T 8:icbka cbirly bllan ikki8a agalllacb ya
nlarnt§ oraszl8a ke3lT Joylasburllacb.

Ko‘nuwubuwn” o0‘2kla *a$ylrlanS8an kemT. Bu kesin kesnycbl
1eK13bk oY8an Joy:8a cbirMacll. Ko‘nT3b T 0°‘2:cla la3Ylrlan8an ke-



SMkonunT 1M8icbka 1nlasb cbl2:1y bMan cbirMacH (5.42-3bakl, H e).
Ke3lTT cbel8a cbluanb cbl213b alrakoy. Cbunki cblrraTt unsnéa
baJanl8an ke3lT ko‘nw3buw lo‘staycll ya cblrtaTt o‘alsbT ulyT-
blsbiirraycH. Ke3lt kesuycbl leklsHklar 127 T § yo‘naHsblan8a 13-
balan 51T1T1elnk (5.42-3bakl, 6, b, c!) yok1 n03171TeTK (5.42-3bakl,
a,r,e) bo'Hsbl TUTKT. utTurTy bollla Ke3nycbl 1eki3lkrnung bola-
M cbirtaHa ke3lt cbl2:8M bllan ko‘ralllacH. BunTt§ wcbun orasl
ocblN8an bosblat3bl8a ya oxT8a kurallycblnt” T80bl k<Yr3aiil-
8an 3(relka wo‘yrM8an 3bTx cbi2:u uo‘llanMa(H. Cbl21Lya 3lrelkalar
5.43-3bakllla ko‘r3alll8an o ‘lcbatlar§a TnYobu balanlacl.

A-A

5.42-abakl



Bunéa 8 cblrracla8l komurcblziunt8uaHMHs:1 ke3T ebl2184wng§
bosblaT3bl ya oxT8a bIr xI' bosTa Har["0o'y™1aé”. Ke3T cbl218U8a
yorMacH”an barfar benl8an eblrtaéa” oYcbart 3orlan oYcbarT-
8a uara8anéa 1-2 Tafla kava bo'Hsbl kerak. Kesltlarw barlbllan
bel§llasH allayk LUriibléa bobsHsbl kerak ya wmlar yaylarllisbl Tu TK T
eta3. KesiT m3”™a A-A yorny yorlacH. Onyléa81 Holaréa kesHn
cblri84 oUkarMNrtaycH ya ke3T”a Harlll yorny yorfrayék

a) a8ar ke3lT cbl2Tawn§ n3O&a balanl8an boYsa (5.42-3Hakl. a).

b) a8ar lasbsan8a cbluanl8an ke3:1Trung; sanntelnya o~1 Ke3ny-
cbl 1ek13HK 12T T 8 €ayort bo4sTt (5.42-3bakK b);

y) a8ar ke3lT buyut lasyTT wurl1™an Joyléa koYsalll8an boY3sa
(5.42-3bakl, y).

Buynttn§ lasytw wurnl8an Joylcla (5.42-3Hakl, §) yobl 1a3Yil-
bin§ wu3iiéa (5.42-3Hakl, e) balanlS8an no3lTTel:nkK Ke3lT ucbwun
Ke3lT cbl2184 3lrelka blan oYkarMacH, lexkT Harl bMan belS§Man-
TaycH. Bunéan bosbua baTTa boHaréa 3171telnk ya no3ltrelnk
Ke3lTtlar8§a 3lrelka uo‘ylr8an ke3nn cbiri§4Y ya HarfT1 bel81 u0‘yLL3bl
rarvr. A8ar kesnycbl {eblslk 3LLInénk lesblk yobl cbuaurcbat cbe-
8araloycbl aylat3sb &nT T8 o0°‘ur oruall oYsa u Holéa lesblk yobl
cbunyurcbat konlmn loYa koYsallac ( 5.44-3bakl).

A

5.44-ybak!

Ke3iTr cbl213b ya Joylasb1lT3b bo‘ylcba 3lrelka bllan koYsalll8an
yo ‘naH3b8a 10‘841l keHsbl kerak. Ke3iT lortalT xobla8an Joyl8a
cbirisbyauT cblrtaTt o‘s13bucbun anlay bodsan burcHakka bunsH



TUTKT. Bunéa ke3T T blcUrmycbl yornyéan keyT O 3barlll §rank
bel™ a0 ‘yMacH (5.45-3bak1).

Ke3snycbl 1lekl3lk 3bunéay lanlat3bl kerakbl, bunlla norrtal
(oHalcla8lclek) kodiclalan™ ke3nn bo3ll bo‘Hsbl kerak. 5bunT§
ncbun turakkab 3bakliclaul buynTTn§ Kesnnuw :iKKia Ke3lT bllan
niiasb/rMack (5.48-3bakl). Kesuycbl 1eki3Hk 3llaiicla (eblsbkka yo-
yM8an 3MTHNK 81T uabul ulllsb TMTKT. Ke3Téa Ke3lT nab-
Jasicla atulan8an (esblk, cbusaurcba, brulcb ya bosbua buyntnT§
kon8lrumkity eleten(:lanT Ko‘r3ab3b TUTKT.

O A-A

A-A



Cbl/tacla kcmTlarnw” |oylaSHuyY1.

CblrTaéa ke8ltlar §lrelka yo‘nal8bl8a Tuyo”™a raYi8Héa py-
la8bltlacK. KesiT 1ar “cbel8a cblfaanl8an”, “n8i8a so‘ylM8arl” yokl
“AilAlMloras:éaloyla8bWnl8an” blYHsbl Tu TK T (5.49-3bakl).



Nerora( ncbun $ayollar

1 Cblrralarcla ke3:t ya ulrultlar w ta mcHun yoYlanacll?
2. OnxpT ya ke3lT blr-bTéan w ta31bHan MarylanacH?

3. CblrTaéa keslsbuycbllekl3Hklar uanéay 1lroclalanacl1?

4. Oanéay ulrultlar Tayucl?

5.5.0‘r08( 2.317:96 Ak$onoTe(rlk proyek$lyalar.

blTwTy Tad4utoMar

Oelallarw yaxsblnx] Lsayyur yllsb ncbun ntn§ kotpleks cblrra-
81 bllan blr§a yo'sblTcba yoska 3"aiéa ak80MOwelnyasl berMacH.
Axk3onoTel:nk proyek3lya éeb éelaltn§ u 1e813bH boY8an koorcH-
nala o‘ylan blMan blr8a parallel nurlar yoréarweéa blna aksonoTelnk
lek13Hkcla proyekslyalan8an 1a3Y1ir§a aylHacll. Ak3sonoTtelnya §rekcHa
8o‘r bo‘Hb, ak3on - o‘U, Telreo - oYUcbayTan, ya’w “o”lar bo‘yoba
oYcHa3b” ée8an T a 'now an8lalacH.

Ak3onoTelnyat LWsblniin3b wcbun Maront” blnnebl oklanla-
gaanllcla Joylasb8an A nmula ya mnT§ a, a, a proyekslyalanT Koor-
cHmala o‘ulan bllan blir8aHkcla 8 yo‘naH3béa P lekl13lkka proyek3sl-
yalasa ak3onoTelnk 1a3Yir bo3ll boYacH. Bu yeréa P 1ek1311k ak3ono-
Telnk proyekslyalar icki3Hs: O, proyek3lya ak3onoTtelnk o‘alaTT§
bosbl o‘ulaTT8 P 1lexl18Mkcla 0,X BO #,, 0 J7.]proyekslyalan e3a ak-
3onoTe(nk o‘alar éeb ablacM. A nuulatng P lek13lkcla8l Al lasyT
nuylant§ ak3onotelnya5l, ap a,l a”1proyekslyalar e3a A nuylaTn”
iKKMaTchl proyeksiyasiéeylacH. A nuul:ant8§ Marocla8l yaziyaiilli un-
T8 laua(: ak3onoTtelnk Al proyekslyas3l bllan§Ta awulab boUTtay-
cH bunt8 ucbun nuylant§ ikkMatchl proyekslyalanéan loasal bH-
1as1 boM3bl kerak. OX, OY, 02 o‘ulatT§ bar b)l1 nalmral TassH1lab
bIrH818a l1en8. ex e , e ke3talarrn o‘lcbab Lo‘yib nrn 8 yo ‘nalsbl<3a
P lek13Hkka proyekslyalasak ExP E ,, Er]{araéa lasylrlanacll Bu kes-
Talar ak3onoTtelnk Tassblablar éeyllacH 3H3%.

1 0 ‘28an3b koeNelslenllan o‘raro len§ ax=b =c/boY3a 120 Te1ink
proyekslyalar éeyllaél.
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2. 1kbl o ‘r8ansb koelll13lenllan o ‘raro len8 mcblncbl3: bo3buacba
aX:I:y co(3 by:CZyOK) aX:bycrg boYsa clMatelnk proyeksiya éeyHacH.

3. 0 ‘28an3b koedAblenian barxl a”b~boY3a, lretel:nk proyek-
&ya éeylacH.

bicb yo‘naH3b ak3onoTelnk (ebl3Hkka perpenc/iknlar boY3sa
10'§‘n bwurcbakH ak3onoTelnya, a8ar perpen(/lknlar boYTasa
Fysbla burcbakH aksonoTtelllya éeyllacH.

To~n burcbakH ak$onoTte(:nk proyek$lyalar. P lekIzHk
OX; OY; 02 o‘ular blMan Xp ¥Y,, nnyblaréa kesisb8an éey-
Hk (124-3bakl). 0 1nuuy(a proyekslyalar o‘aTT8 bosbl boU”™an O
nuulawng P cblrlular P 1lex18l|kcla8l ak3onoTelnk o‘ulanTt [Moéa
uHacH. 0 0 ; ke3Ta P leklslkka perpencHkular, sbun8a ko‘ra 0 1X],
0,Y,, 0”2, kesrnalar ucHburcbaklartné kalellan boYacH. OA, OB,
OC lar e3a Ho3ll boY8an 1lo‘§‘n burcbakH ncbburcbaklarnt§ §lpo-
1enuz as: boYacH.

3. To‘8'n burcbakH iwrowe(nk proyekslyalar. lrotelnya saé-
1T s1 8rek 30'2: asoslclan oHn8an boYlb, n 1len§ yobl blr xIN ée”an
Ta’noT an8lalacH. konoTem4yk leklsHk proyekslya lekl3sHklan8a
(X,¥,2 lar8a) usbalclan bIr xH alyalan8anH§lclan :20TeinkK o ‘ular
orasllla”™ burcHak len§ boU4rls ular o ‘raro 120° burcbak o3Héa ,)oyla-
3HacH (5.50-3bak1).

12o0Telnk o‘alarT aTtabla 5.51-3bakl (a)éa Ko‘rzall8anclek reysbl-
na ncbburcbakHk (30°, 60°burcbakH) Ten3lbka yorclarwcla o4karHa-
cH 8bu o ‘ylarT 3lrkml yoréarweéa barn oUka2:13b T TK T (5.51 -3bak!).



5.51-*Hak1

To‘§‘n burcbakH 120 Te 1K proyek8lyalarc!a o‘ular bo‘ytoba L0‘yb
lacH8an 0 “‘1cbatlar blr xIN, ya’w 0.82 Tar'a o ‘r8aracH. bekT bu baululy
0‘28an3b koelllblenH bo‘yioba 120Te1wnk proyeksiyaw yasasbéa blr-
Tuncba blsoblar uMisb8a 10‘§ ‘n kelacH. 8bunT§ ucbwun o ‘slar bo‘yoba
0‘28ansb koeNel8lenllan ax=b =c=\ éeb oHnacl. BwuT kelllnl8an
0‘r8an8b koelll1$enllan éeyllaci.

Knbéa (5.51-8baklcla) aylanalaTT§ 120TeTK proyeksiyast
Ko‘r8alHéan. 12otelnk proyek8lyalarcla elllp$lart cbl218bbl 030n-
k3binsb ncbun elp8 o ‘rw8a oyallar cbirMacH.



4. To'§‘n burcbakH (HTe(nk proyek$iyalar. 01telnya §rekcba
30T bo*Hb, H- 10‘5b (rkkr youlaTa), ya’T 1KKi0'l bo'yoHa blir xI1
ulytal o‘lcbab Uo‘yisb ée8an T a ’now anglalacll. Onnelnk proyek-
Slyalar yazasbéa y o‘ul8a uo'yr~an oMcbarlar ikk: TaJla wisuar-
nnHb X ya 2 o'ular bo‘ykba oYcbanMar o‘r ylyTtalléa yo‘yMaé:.
0 ‘ular yakaHsbl 5.52-3baklla ko ‘r8alligan.

552-8Haklcla kubéa aylanalaTtT§ 120TeinkK proyek8lyalan
Ko‘r8all8an. 5.52-8bakléa elHp8lar o‘rwéa oyallartn8 yasaH3bl
KO ‘r8alllgan.

5. My$b™ burcbakH 120Te!nk proyik$iyalar.

01y8bly burcbakH 120 Te1nk proyek8lyalar ikkr lvn bel8Mangan:

1) lNronlal 120Telnk proyeksiya, 2) 80M20nlal 120Tclnk proyeksb
ya. Pronbl 120 Teink proyek$lyalar éelalnt8§ ronbl Ko ‘nw$bl ak-
80lbTe1nkK 1ekislkka w3ibalan paralle! ray15béa la8Ylrlana(/l. Bunéa
OX ya 02 o‘ylar oraH84Y 10'8‘n burcbak (90°) bo‘Hb OY o°‘y 8on-
ronbl8a bl$balan 45° burcbak bosl ulllb Joylasbaéldy.

1/oTe(nk proyek$iya

A ac-b<l- aylana

5.53-xbakl
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bekT 0 ‘r03T bo‘yicba OY o‘yTT§ 8onronbl cbi2i849T 30"
yokl 60" éa ollN3H8a ruxsa! elHacH.

5.53- 3Hak), a) éa N'ronbli20 Te 1Nk proyekslyalaréao‘'alaTtTtuy]oy-
lasbuyl ko'rsaH18an, 5.53-3bakl, b) éa aylanatn§ Lhysbly burcbakH
Ironbl 120 Te1nk proyekslya51 ko‘rsalll8an.

5.54-8bakl

0 ‘ular bo‘ylcHa o ‘r*an3b koelll3lenéan cbir™ul 120te(n-
yaéa8léek x=y=2=1 bo‘laél. ¥1unlkartn§ or!o8onal (5.54-8bakl, 6) ya
ylysbly burcbakH TTonlal 120 TeinkK proyekslyabl 5.54-3bak], b éa
Ko‘rsalluan. Pronlal proyekslya5l aylanalaréan iborai bo‘l8an ée-
lallarnl lronlal wroTe:nK proyekslyaéa yasasb ancHa “ulay.

Pronbl proyekslyalar lek13H818a parallel Joylasb8an aylana iz2o-
Telnk proyekslyaéa aylanall§léa lazylrlanaél. Oonronbl ya parallel
proyekslyalar lekl1slklan8a parallel Joylasb8an aylanalar esa elllp3
5.54-3bak1éa lasylrlanaél. Bularoyal ko‘nt3bléa lasylrlanaél. ELLIp3
KalMao'h AB=1.3 &, kicblk 0‘y1 CE=0.54 é bo*1aél (5.54-3bakl, b).

Oonronbl 120 Te:nkK proyek3lyalar bat 'ronlolir o TeinNK proyek-
3lyalar kabl yasalaél. Blnx} bu yeréa éeblnt§ Sonronbl ko'nwsbl
ak3onoTelnya 1ek13818a parallel (asyblanaék Bunéa OX ya OY
0 ‘ylar oraH8Y 10‘§‘n burcbakH (90°) boYacH. OY o‘y §onronbl§a
wsbaf{an 30" burebakT la3bkl1 ulaé! (5.54-3bakl).



bekw 0 ‘r08T 2.317-97 cla OY o‘aw 80M20nl:al8a ws8ba(an 40"
yok1 60" ob8b8a ruxsa! elll8an bunéa OX ya OY o‘ularwn§ ora-
H84 90" H8léa 8aulanaél. 0 ‘ular bo‘ylcba 0‘28awb koelllisienéan
x=y=2=1. Aylanalarwn8 §onronlali2o Te1inkK proyek8lyalaréa iasYir-
lawbl 12.6-cbl2rna, e éa Ko‘r3alll§an. Bu yeréa aylana 2 0 ‘r ba™\y
kamaH818a len§ lmonlal proyek8lyalar iekisH8iéa elllps | bo'Hb kalla
0‘ 02 8a lsba(:an 15° mv (a3bkll uyllaéb Bu yeréa o‘y AB=1.37 &,
kicblk 0‘s CE 0.37 é boYacH. Proll proyeksiya 1ek18H816a bat elllp3
3 cblrTaéa Ne8Yirlatb kana o‘y 02 blMan 30° burcbakéa Joyla8b-
8an. ¥Yn1” ylytain AB=1.22, k"cblk CE=0.71 boYaéb

5.55-$Hak1

5.55-8bak1éa éelalnTt§ uiysbly burcbakH 80M20nlal 120Te1nK
proyeksiyas: Ko ‘r8alligan.

6. ChyBHw burcHakn (F'ronbl) cHTe(nkK proyeksiyalar. Maydur-
KL ak8cToTelnk 1ekigHs: proyek8lyalar iekisH8:8a w8balan bar



uanHay ya2lyal(la”yk3bl3bl T Tk T. BunHay ak3onoTelllyaHa ak-
50M0Telnk 1lek13lk 'ronbl proyek8lyalar 1ek1sl818a parallel Joyla$H-
8an boYacH. 5Hun8a ko ‘ra aksonoTelllk 1exk18Mkcla OX, 02 o ‘wy(3as1
Kc8talar ya wmlar ora$l<la8l 10§ ‘n burcbak o0 '28artascHr. OY bn
1ckislkka 1xHyony burcHak o3lléa proyek8lyalanl8bl Tutkt. OY
0°‘y,OX ya 02 o‘ylar orasiéas: burcbakTt len§ 1kk18a bo‘Hb oYacll-
8an ullb (5.55-8bakl) ya oy bo'ykHa oYcHab yo‘ylM8an slyTtain OX
ya 02 lar8a rusbalan 1kkl Tarla Kkblk ullb oHracH.

5.55-8baklcla H, V ya \Y lekl$Hklar8a parallel JoylasHSan ayla-
nalatt§ fhysbly burcbakH cHTelllk proyek3lyalan 1a8YlrlanSan.

7. lrotelrlk proyek$lyalarc'a o‘i$b cbw 84T yaxasH. 5.55-$Hakl-
Va clorrayly 3LUnér bHan pnz2tanTt8 o‘raro Ke3i8Hny cHw8YT ak3ono-
Telnk o”lar 818lera8lcla nmylalatt§ kKoorcHnablanw oYcHab uo‘y13H
yo'H bHan yazasH Ko ‘raalllgan.

5.55-3Hak1cla ikkka 3Mtclrwng o‘raro ke813Huytl lek13Hklar n3m-
Hla yasasH ko ‘rsaH18an.

Tek13Hklar8a parallel JoylasH8an aylanalarwn§ “y5H™ burcHakH
cHTelnk proyekslyalan (5.55-8Hakl).

Colrayly sLUnHr blMan pn2tatng o‘raro ke3“3sHuWy cbl2i84T ak-
3onoTelnk o‘ylar 513{etablcla nnyl:alatlng Koorc/lnablanT oUcHab
clo'y13b yo“‘HblMan yaza3H (5.56-8Hak1).



Topablny,

(Barcba 3ayolar aw, 3lanéarl birHkl1lanéa s0‘ylrgan.)

1. 1-cblrtaéa ko‘r8alli8an c'elalnT§ lo‘Huy 0‘icHaTciag 1120 Te1n-
yast umnbln. BTncbl nayballla A yo'naHeb {oToTéan wuaralSr.
Ko‘nntayclgan elernenllan ko‘r$alllra8an.

bancasblre blrla$k%an Taklablarnmng rrlikon KoTumyasr 3axtoll.

0 'IcbatlarT 1T (la
l-cblrTa

2. 2-cblrtacla 3lyobclonwn§ olclclan ya nsiiéan ko‘nwbbl 1lek15Hk-
cla 1a5y1rlan8an. 81r8a yauT bo‘18an A bucbak oruaH 10Ty 120 Te1-
nKk cbl2tab51 cbirM3t. Ko‘nntaycH8an eletenllan kcYT3alllTa™an.

C'arbly KicWanc! 1TWkon ko1 s/yaul 3arol.

./ oy -
A 10

0 ‘Icbatlar T T cla

2-cbirTa



3. 3-cblrTaéa 8ek3o8onal unnnt§ yoyl8an cbl2Ta31kellTl8an.
As081cla y184l18an umniinT8 120 Te 1Nk proyek3iyast cblrM3t. Malen-
al uaHnMs1 ya konntaycH8an eleten{lan ko‘r8alllTa8an.

8blToH-8’arbly 0'lia Taklab 1Tubon KorTssiyas: SayoH.

0 ‘Icbatlar Trn éa
3-cblrTa

4. 4-cbl/tacla poésblpTk koguser a308T7T8§ ucbla ko'nwsbl
ko'r8all8an. Poé3blpTK kKo(us a303TTh 1220TeiNK cbl2Tast
cbirMaTt. 512nT§ cbl2tang12(la A nuuyla en§ uuy) nuula boY3T.
Ko‘rsaiilta8an eletenllan blab ellTaycH.

JdcTubl-$kawly knclue/ Tkon KoTr3sryasr 3arol.

5. 5-cbl2Tacla poésblpwk Kopmn8TTE 1Kkka KO‘TW bl Ko'r3alll-
8an. Po<33blpik ko mn3TT8 10‘MyY 0‘lcbatéa8l 120Te1nkK cbl2Ta3s:
cblrmsr.

62
37

12

Bl cbl

cHorak
proyeksiyast

O0'lcbaTtlar T 7 cla
4-cb12Ta

Ko‘nntayél8an eletenOan ko'r3all Ta3sr.
C ‘arbly MrcMancl winkon koTl.uslyasl 3ayok.



0 ‘Icbatlar T T éa
5-cblrTa

6. 6-cblrTaéa ymyta clelalnt§ 120TecrnkK cbl2Tasl cbl2lM8an.
$12nT8 cblowan§i2aa X wwu”a en§ uuy! TK]la bo'bln. 120Te1nK
Tassblab yo‘llawlTa8T.

bonc/on unn\>ersllell nnHKon KoTr33ryasr 3aroll.

T710 1T
125

0 ‘Icbatlar 117 <&
6-cblrta
7. 7-cblrTaéa benl8an uymyTta €ebl T bauluyly 120Te1nK Ko‘n-
T3bléan loy<3alanSan boMa 120 Te1nkK Ta3zblaMa yunbln. §12wn8§

cbl2tan812cla X wuyla en§ unyl TK}la boUsT.
bonc/on nTyersHe wlkon KoT188lya$l $a\ol.



0 ‘icbatlar T T éa
7-cblrta

8. b-cblrTaéa sbatéon a303TT§ proiiH ya i10yiba3: Ko‘raalll§an.
8lrelka yo‘naHsbl bo‘ylcba 3sbatéon ba2za3TT8 bosHua proiiH ya
loylbaéa81 abccl barnar oruaH bel§Han8an 3baTtéon baras! yarTb
W 120Te1NK Ko‘nT3bl 10‘8‘n cbi2H3in. ab $hrrasi olcHnN§1l plancla
boYsLLL.

NaTbly unn’ersKeHar go akTa koTHeH 3a\'oH (Ta’1mtol ucbun
8-bob8a uaralsT, 3-bob8a eTa3s)

0 ‘Icbatlar T T éa

8-cblrTa



9. 9-cbl2tacla saynl8an blokwn§ proiiH ya loylba81 ko'‘r8aiil-
8an. Blokwn§ 1o Hy oMcHartc!a8l 120 Telnk proyek8lya8l cblrl3T.
§12nT§ cblrran”réa al8ua/itl8an burcHak cblTtanT§ en§ uwnyl

L8riéa boUsT. 120Telnk Tassblab uo'anlTast. Ko'mnrtay-
cH8an eletenllan ko'r3allTasT.

Ox>rel ya CaTbnce/8e Takwblan TWKon konnuy.un'ayw vaxio

0 “Icl)atlar T T cla
9-cblrTa

10. FO-cblrTaéa aylana 3HakHéa 1le$bl8l bor 3lLInératon brus-
nT§ lkkka Ko'nws8bl benl8an. K ya 8 yo'naHsH bo‘ytoba brusnt§

120Telnk cbirta3s! cbirf3T. KoM3allTta”™an eletenllan blab enl-
TaycH.

1TWKon koT1$51yalan bMaskTasr 3ayol.

IO -cblrta”l

38.K. MorHn% "'CeoTelricancl En%reert%0ra\rin%"ElseYlerblcl. CrealBrfa/n 2010.39



Nerora! xa\ollan

1 Aksonornel:nk proyek8lyalarwng yanéay lurlan bor?

2. To‘8‘n burcbakH 120 Te tnyaéa o‘ular yanéay Joyla8baél?

3. To‘8‘n burcbakH cHatelnyacla o‘28ansb koelll blenéan uan-
gay?

4. CHysbly, burcbakH 120 TemnyanTt§ ~anéay lurlan bor?

5. ("y3bly burcbakH (Hateiinyaéa o‘ular yanéay ya8alaél?

6. AksonoTelllyaéa o “‘Hsb cblrlalan uanéay ya8alaél?

5.6. Blrlkrtalar ya mnlarwn§ (urlan

ChblrTtalar- TasblnazorHk 3anoaHéa buyutlar 18blab cb™a“\5b<"a
a8os1y ya ya8ona *exwkaY1y Huuyal blsoblanacH.

Buyutlar - 8lanéarl8a TmyoHu, éelaltn§ yi8‘“3b bTkTalan,
KoTplek§ ya koTplek!lar8a aJralacH. CblrnblarrH o ‘yisb ya cblrisb-
rH bIH8bnNT§ asost - cblrtacblHkéa bar bir nar8ant§ 3baJlM raYisb-
éa 8oééala8blTHb {asy>Xart3blbl rnnkaTtTtal o‘r8ar8béan iboraz.

BTkTalar

021u-oyual:, o8Yr ya yen8I 3anoa! Tasblna éelallanT bTKiN3b-
éa blnktalartng o‘rw]unéa Tubl T, bunéa blror-blr é e bl T1kKKTCbI
éebl”™a blnkTalar yoréarTéa tabkarlanaél.

Oelallar blir-bln bHan ajralacHS8an ya aJraltayél8an ulllb blnk-
HrlacH. AJralaél8an blnktalar - uo0‘28‘alaél8an ya wuo‘r§‘al-
Tayél8an brtkTalarélr (5.57-3bakl). A]raltaycH8an blnkTalar
- parcblnlasb, payyanélasb, pre88la8b yo‘ll bMan bo3ll alllnaéi8an
blnkralarélr.



Oelallar blir-bin bllan rerbalar yoréarwéa brkirfacH ya bunéay
bTkTalar a)ralacll”an blnkTtalar éeyllaér Payyanélasb, parcblin-
lasb ya presslasH yo‘H bllan boslM uylln8an binkTalar ajralTay-
clM™an MnkTtalar éeyllacH.

Payyané btkTtalar

1kl yobl nnéan orly éebléan payyanélat3b yo‘bllan bo3ll ub
Hn8an aJraltas b TkKTa payyanc! blnkTa éeb ablaéb OelallaTT§
bTbl3b Joyléa eleklr yoyl yobl 8ar alan8asléa smymukTtb wuol8an
Tclall payyané cHok bosll ulMaél. Oebllarwing payyané blnkrtalan
umyléa8l 1kkl mamléa: smywMarVvb payyanélasb ya bo3nn oslléa
payyanélasb naulanéa baJanHsbl T TKT. 8anoaléa 8uwvulanl;irlb
payyanélasb u3anlléan kKeny koYaTtéa [Noyéalanllaél.

Cblrtaéa payyané blnkTta cboklanTt 3barlH lasylrlasb nsnMan
0 ‘208T2.312-97 éa ko‘rsalllaél. Payyané bTkTa cboklannTt§
yanéay manléa balarllsbléan uall narar, ko'nnaé”an cboklar -
aso3ly 1mlasb cbl2lular blMlan; ko‘nntayél8an cboklar — 3blnx
cbi2lalar bllan lasylrlanaél; ko‘nnaél8an nuulab yakka payyané
cboklar sba/lH raYisbéa « + » bel§l blMan lasYlrlanaél. Bu Eel’>1
asosly lmlasb cb™2* bllan cbirMaék Ko‘nntayél8an nmylaH yakka
payyané cboklar cblrtaéa lasylrlanTayél.

Cboklar blIr yalorH ya ko ‘p uyalorH bokHsbl T TKT. Ko‘p ualor-
H cboklar ke3lrT lasyTéa bar blr ualor keanntT” Konlldn alobléa
aJraHb laszYlrlanlsbl ya nlar TMonT§ bo3b barHan blan bel8Mat3bl
rawr. KonsirukllYeletenHartn§ o‘lcbartlan 3lanéanlaréa bel§Man-
Ta8an cboklar - noslanéarl cboklar éeyMaél. Cblrtaéa nosz*anéall
cboknTy kKo'méalan§ ke3lrw, T balansb ya narora! uyllsb ucbun
rarur bo‘18an o‘lcbarlan blMan la3ylrlanaél. CHok a3o8ly uuasb
cbilrlylar bMan cbe8aralanaél. CHok cbe8ara3l Icbléagl Alrralarnt§
kon3llakHy eleTenéan esa T8 Icbka 1mlasb cbl2luylar bllan cblrMaéb

Parcbln nHxH blnkTtabwu
Parcbin rTxH bTkTalarT 3barll lasylrlasb ya bel8Ma3b uoléalan
0 ‘rO8T 2.313-96 éa kellrM8an. Parcbin rTxH blnkTalar a )ralras

blnkTalatT8 blr LUnét Parcbin rTx nlartn”™ a3o8ly ekTenHEéT
Parcbln rTxH blnktalar bo3l yllkb JarayoT umyléa8lcba: éaséab



blnkuycbl éelallaréa lesblklar partalanaéun bu lesblklaréan parcbin
rwxlar oYkarfaék 8o‘n8ra parcbin rTx “alpoy4 o3118a salpo848a
T03 Keluycbl o‘ylyM 1a8Hk bralaél, 1kkTcbl ucbl esa parcbinlanaél.

YAU3H cblrtalanéa TaHkatlasH bTkTalan eletenllannt§
oYcHanMan 0 ‘r051 2.315-96 “a Tuyoliy oHnack yobl laxrwTty bl-
3oblanacH. Bunéa bok, 8ayka ya 3Hayba eletenllannTé oUcHanMan
bok re/ba3! cHatelri8a t3balan oHnacH.

Kexba bac|ida nturty {nsbuneba

Ko‘p Tasblnalarnt8 buywTlan (éelallar) rerba yoréartéa bTk-
urfacH. Kexba - bu 3lUnénk yobl konu3 371 bo‘ylab 1ek13 konlUr
yTbl Ton Harakalléan bo3ll boY8an 3H1. Tekl13 konlUrw bunéay
HarakaHéan yTLU ya 3lLUnérH yobl konusH 3kéar bllan cHe8aralan-
8an ya 1e813bH proHH yT1 1lurbb cHiyan Joy (bo'rbuy, €é0'n8) bosll
boYacH. 8LUnér yobl konus 1uMlb cblyyan Joy bMan bir8a ywl éc-
yMaék Kerba ke3lyan 3T1Tn§ 3HakH8a uarab rerbalar (3LUnénk,
konusH), rerbat 3leyeTT 3n-béa Joylasbl3bl§a (1la8bcp yokl 1cbki),
problH 3Hakl (ucHburcbak, 10‘8‘n burcHak, {rapeséya, éutalos ya
bosHualar) balaraéian yarM'as! (bTkbruycbl, TnslaHkarlayél8an,
TnslaHkarlab 21cHlayél8an) blnkbriaé®an ywur§12aéi8an, Tax3ns
ya bo3Hualar, 31MyTtinnT8 yoUlaHsbl8a (0‘ng ya cHap) yaknT 30T-
8a (blr knT, Ko'p KNT) "atab {astHanaélMar. HaTTa rerbalar 1KK1
8urnHua boYraélar: 3(:anéaréa8HbrM8an ya 5lanéarHasH1tlTag8an.
"kanéarHasHbrlMyan rerblMart parateT (proHl, yaéart yaélateT)
3lanéait bMan ank]lan8an. 5lanéallasHunlta8an rerbalaryokl Tax-
313 re2balart paratclrlan 3lanéall8a 10‘84l kcltayél.

Melnk Trapel5lton T|rak



Kerba lurlanw nwn§ proiH awuylayél, ya’'w rerbawn” o ‘L owa-
H oU8an lekl3Hkéa boslM bo‘l8an konllr (5.58-,5.59-,5.60-,5.61-,
5.62-3HakMWar).

5.61-8Hakl 5.62-xHak!

0 ¥08T:2.708-97 bo'yioHa rerbaw a3o3ly o'lcHoylan uuyléa8Mar:
rerbaw 1asbuichareln é-lasayyur ulldnayo”an konm3yokl 3l né1T1§
g1aTe1n, 1a3byl rerbanTt® ncblw alroii8a labbul cblré”an yok| toHk1
re2bant§ bol8an]oyi, rerbant§ icbkic/lateln cl- lasayywur yllinayo!-
8an slUnér yokl konu3nT§ cHareln, 1a3Hul rerbant” bol8an Joyi8a
cbir1™an yokl tobkl rerbawn” ucbl, 3sllnénk rerbarn” uaéart K -
prollw no”3bt owatlar orazléa8l yasoychbl bo‘ylab rerbawn” o‘yi8a
parallel yo'nallsHéa oUcHan”an tasola, 3slnénk rerbatng yo'll | -
re2baning o~1 younallsbéa o*lcban8an tasola (5.63-3bakl). ¥11: (§ay-
Ka) oy alroiiéa blr Tana aylan8anéa rerbatn” yo'lN”a len” Tazola”a
31Myé1 B KTTUW K rerbada yo‘luaéart”a len§ boYaék Ko'pyo'llk
rerbalaréa yo‘l naéatwn§ c]lrulr 3oTua Ko‘payirasilen?, ya’w

n=Kxn.

Konu3 rerbalar ucbun Hatta élatelrlar a3o3ly {eblsHk"a o'Ta-
Llaéb A303ly - bu To ‘YallanS8an ke31lTt 1ek13M81, u re/ba o‘ab
8a pedenélkular ya konu3nt8 barabléan | Tasolaéa _)oylasbaél.
(5.64-3bakl). Konu3 rerbant” yaéart rerbant§ proldwn§ po”3bw
ncblant blHasbnrmnycbl ke3tawn§ konus o‘yléa§llasyT.

Muns3(aHkaTlayéi»an rexba - buyutréart 3*kTtayé”an ullb
blnkiinsb8a To0 ‘Yallanyan. Mwu3slabkatlayél8an rerba 3llMalléa
TelrMk ya ényTHK rerbalaréan oyéalartlaél. MabkaTtlayél8an ya
21cblayéi8an rerba azosan buyurréarw Hé'12, riob (bayo k1r§Mrray-
é18an ya cbluyarTayé”an) uylllb bink1T13b8a T 0 ‘Yallan§an.



5.63-«Hakl 5.64-*bakl

Yur8irnyYcW| rerbalar - ko'p kucblatsblbl ya barakaHuw, lokor-
Hk 3lano81T, yuk koYarmycbl unritat ya bosbaalart ynr8iany-
cbl yT18a mraHsb ucbun uo‘1lanfacll. Yur8i2nycbl 3MaHcla {rapeblk,
Hrakl, *0‘8‘n burcbakH ya yutaloy rerbalar uo‘llarlacH. llar bir
KTTHK ya KO‘p KTTHK bo‘T8bI TUTKT.

Ke2balarw 3Harll be”~Ma3H.

Me(nk re/ba. Melnk rerbarng proHr 1en§ lotonHkK ncbburcbak
bo‘Hb, ucblclas: prolld burcbak 60" 8a len§ boYacH (5.58-3bakl).
Melnk rerbaning proHI ya a3o3”y o‘lcbatlan cHatelr ya uaclarT
0 ‘r08T:2.318-96 bHan bel8Mangan. 0 ‘r08T:2.317-96 bHan Telnk
rerbatné 1clan 600 T T 8acba bo‘18an cHateln :kki xH8a bo‘Hna-
cH yTK uyaéat (1 éan 68 T T cHarelr ucbun) ya tayc'!a uaclat (1
clan 600 T T cMartelrlar ucbun). 6 T T clan bosblab Tayc'!a yaéatrll
rerbat Har b T mncbun bir uancba uaclarlar T o ‘Yallan8an. ¥ TK ua-
gaTlk Tclnk rerba M barH bHan 3baiiH bel8Manac/l. Il rerbaTtng
proHIN ya notTtal (YasbuO cHartellrn rwllTe(rkla bHcHracH. 1M Bol,
M 56, yTK faliaTHK TeTk lerba, moTttal cHarteln 56 T T 8a
1en8§H8:L bHcHracH. Mayéa saéaTHK Telnk rerbakrT 3ballH bel§l-
lasbcla uo‘sblTcba nTn§ waéarTt bat ko ‘r3alldlacH. Masalan, M56x3,
rerbantg uyaclart 3 7 T fga leng.



Truba - 3Mwiink rerba. 0 ‘r08T: 2.357-96 Tuyobu burerbanT§
proiH len§ yonH wncbburcbak bo‘Hb, ncblHa8l burcbas: (proll) 55"
8a 1en8 (5.65-3bakl, a). Cblalalart ucbl ya o‘ylalaTtTt§ lvbl yuta-
loula8bllni8an. Har bir rerbanTtg oYUcbartga aTty bulln 3onH uaHat
nT blir HnyTt n2mnH818a bel8Man8an, ya’t 25,4 T 7 8a. 5.64-3bakl, b
cla koYsarlgan rexba 8 uaclat8a e§a unt8§ mM2unHs1 25,4 717, NTN§
uaHart '8 1en§, ya't 3,175 T1T. Kerba lrubatn§ sinkr cHateln-
clayokl 1cbkl (HaTelnéa balanHsblclan salY narar bu yeréa 1" HuyTt
lrvba (3ny, 8ar oYuycbl icbki lesblkT) (Haternw Hocblayc ya u
25,4 T T 8a len8. Tasbutya tobkl rerbakrtn proiiHan bir-bln8a kYHu
T03 KeHsbl lrvbaH re2balatT§ 21cb boY13blT la’tTlaycll. Truba -
3lnénk rerbaw C barii blMlan 3ba/TH bel8Mana(H. Bu rerbawng xLw,
rerbanin§ oUcbarTTt bel§Maycl. Merbatng oYUcbarT rerba kesll™an
lrnbanT8 i1cbki chaTel:nnT§ oYcbarT8a len§. Tasb™ (Hatelr icbki
<Watelr8a ikkka lruba falTHS81T yo‘y8at8a len§. M130ol: 01 rerba
lrvba 3lUnénk, lasbul cMateln 33,249 T T 8a, 1rmbant§ icbki </l
Teln 25,4 11 8a (blr ényT) len§. Cbap rerbat bll(Mrunycbl sbarlH
bel8l bH rerba oUcbarTtéan keyT yorllacH. M180L: a\~w lruba si-
Hnénk rerba, rerbantg oYcbart 1- ényT, cbap rerba."

BnytWk konus rerba - 0 208T: 2.311-97 bo'yioba ucbburcbak-
W prolll8a efa bo'Hb prolll ucbléas: burcbak 60" §a len§. KonwnsH-
§1 1:16 (yasoycbl3bl 8eoTelnk o‘u8a o§kraHs1 1"4724") boUs8an
buyntnTt§ Konus 3lrHan8a kesMacll. OnyTHK Konus rerbat 3ba/lH
be18131 K bari blMan ko ‘rsal:Ma(H. Bu 3ba/IH (Hatelr ényTéa ya 3lancl-
arih noten Ko‘r8aiilacll. M18ol: K 1 M 2" O'r33T: 2.311-52.

Truba konuns rerba - O”rO3T: 6211-81 bo'yioba ucbburcbak
prolli8a e8a bo‘Hb, prolll ncbléas: burcbas: 55" 8a len§ ya ucblan
ywinaloylasbl:1n18an bo‘laH Ynl buyuTTn8 Konu3 8irm8a ke8llacH.
Bu rerbaéa bat konusH 1:16 8a 1en8 boYaék blnTa aso3ly lek1sHk-
gas1 oYcbarTtlruba 3lnénk rerbat o‘lcbart8a 103 boYacH. Truba
Konu3 rerbat 3sbarlll bel8131 rerbat Hpl K barii blMan lasbuyl rerba
ucbun icbki rerba ncbun Kcya rerbat oUcbartT bel§181 (éuyTla-
§1 3ba/TH bel§131) ko‘r3anlaél. M18ol:ii12 (lrmba konwu3, lasbul rerba
3ballH (Hateln 'y ).



Trapebloéa! rerba - blr yo‘Ill 1rapelsioéal rerbal
0'205T:2.314-96 bo‘yioba proiiH len§ yonMn (rupcblya ko ‘nwsbléa
boYacH, yon *otonlan oras3léa burcbak 30° leny. Mar bIr cHarelr-

uoléa bo‘ylcba ucbla uaclat 10 ‘lJallan8an. Blr Kk TTI rerbat
3barlll bel§151cla 7rbarin lasbul cbatelll ya saéanii ko ‘mxaMlacll Mb
30l Tr 32x6. Ko‘p KTTW 1rapelstoéal rerba proiiH baTt bIr K TT
rerbat probH8a o‘x3sbasb boYacH. Il Tr barH blan bel§ManacH ya
rerbat nottal 1a3bui éate1n, youtn§ sonHk ulytam uayséa K
barb uaéat ucbun ya vaéatT 3onH LhyTan koYsablaéb Kerba-
nT8 notrtal cHarteln blMan yo‘HoraH84Y8a x bel8l yo‘yraé:. M13ol:
7r20x4 (K.2). Cbapauay rerba bH barlar blMan bel8Manaél. 1MBolL
80x40 Tr (KNTO)bH; Tr 32x6 bH.

Tirak rerba - 0 ‘TB8T:2.317-96 bo‘ylcba brak rerbant§ proii-
H len§ yonll boUTa”an lrapelslyasléan ibora: boYaé: (5.59-3bakl).
nrnt8 13b baJarnycbl lotow 3° burcHak, 1kkTcbl 13b baJanlacHS8an
yoT 30° burebakt lasbkll yflacb. Bunéay rerbat prolld 778 o0'yls
ShslThymntaloylanaél, ncblan 1lekl1s kesluan boYacH. Trapeblk rerba-
8a 0'x3basb lirak rerba bat bkla élatelxéa Har xIN yaéaTt bo'H3bl
TUTKT. Tirak rerbaw 3barlll be181318arerbat xHbl ko'r3alllycbl 8
HarH, norwnal "a8HY* élatelx ya rerbanT” yaéart kkacH. M130l: 5
50x8. CHap rerba ncHwun 3barlll bel81€an key T bH Harlko‘r$aiilac/l.
M1301: 8 50x8bH.

Yutaloy rerba - 0 ‘r08T:2.311-96 bo‘ylcba (EcH3on rerbasO,
0 r08T:2.314-96 bobylcHa (3auloycbl oynalar ya eleklroyonlllcH-
bing ko unsr ncHun) Crro8T:2.314-96 bo‘ylcHa (3alllexTk artall-
ralar ncHun) ya bosHualar, blr xINM raéwsHk 1kk1yoynT8 LUlasbl3bléa
bosl boY8an e8n cblrly (5.60-3bakl). Kerbat yo4latHsbl8a uarab
raérslar oYcbarT bar xI bo‘H3bl Tu TKT. Yntaloy rerban! bel§b
lasH: ¥Ynt 12x2,54 0 r08T:2.311-96 - yutaloy rerba. 8ankar-te-
xaTk artaluralar ucbun, cHareln 12 71 7, gaéart 2,54 tr.Ynyon-
éa kellln18an rerbalaréan lasbuan Tax3u3 yar™aw balarnycbl bo3b-
ua bpéa” rerbalar bat Tay)ué.

Max3ns rexbalar - Tax3u3 rerbalar xkki Ko‘nT3béa bo‘laél: 1
8lanéarlla8bllni8an probl ya sllnéarHasbiirMTa®an yaéat! ya cla-



TelnnTt§ oUcbarTt. BunHay rerb3t Ma b3rb bllan bel§Manacb. Bu
rerbantg Tax3n3HET! bHcHracH. 8o°‘n8ra rerbanTt§ proHrl, :asbs:
cHatelrlar oYcbarTt ya “ac”at™ ko‘rbaHlacH. M130l: Ma MG60x3,5.
Bu rerba Tax3n3 Telnk, ntng lasbuyl cHarte(n 60 TT ya 35 1T,
T3yH3 A36é3rT no3ranéar!. 2. MoslanHsrl: probl. BunH3y rerb3ktTg
proHM lasbuangs oHb cbluylM8an eletenl ko ‘nusbl<la kalMalzsbHnl-
8an T333bribHa lasylrlsmscll ys uncls b 31713 o0‘lcb3tlar ya bosbug3
T3UumTOM3r Ko‘r3sH13cH. To‘8 ‘rl burcb3kH rerb3 nos3"anHar* bo* lacll
(5.62-3b3K1).

Kexbanw” kon3(ruk(1Y ya (exnolo8lk eleten*lan

Tasbuylrerbat aloblH3 51snclsricla 3lepgenT bl rT3-blr Hut3laMNb
yokl rerbaH ke381lcb, 1'rer3 y3 pl133bk3 yorH3rTH 3 ke3l3cH. 1cbkl rer-
b3t kKo‘proy Telchbl kK yok! kc38lcb yorH3rTH3 ke3lacH. Pla3bk3 y3
Telcbl Kk oM wéan 13yyorlsn§3n 3ler]en83 y3 olHTt<13n {ayyoHangsn
lesbl k§a rerba ke3lsb ucbun yo‘llatlacH (5.66-3bakl a,b).

Kerba kesscH§an asbobnt§ cblulb ~28T~ rerb3 3be§1T bosM
uMnsél - bu proHM *oYly bo‘l1T383n y3 3313-3eKT K3T3ylb bors-
(Ngsn Alt. 8be§ rerbsnty BLbebl AlrT blsoblantaycll. 8bunts§
mecbun buymTtnT§ rerbs kesMgan UlsrTT1 anlylssbcels bl 3ob§3 oHsb
Kersk. BunH3n 133ba3n 3”euenHa rerbatné kes3llTtayan al3rww
nar3rH3 WH3b ker3k. Bu 3lerlen 3be8§8T1TT§ oxw bM3n 13yancb ywu-
rat (3T T) orsslcla8l rerba kesMt3§3n UIT1l Kerb3ntg 3be?
y3 rerbs kesH  t3g3n u13rT blr§3sHkcls rerb3 keslb yelks2nt3§an
U18 1 lbosM uMscH. 8lerJennnTt§ b 37T T3 n2unf§licla yokllesblkcla
8l H rerba bo3M yllsb ucbun b3~33Tion anycba balsnlscH.
Kerba kesunycbl asbobnt§ rerb3 ykyuycbl uylsrw 3bu bsluysslrton
anucbaH3n cblyacH. 37euyenHa” Halas33lTton 3nucba3nTt§ (M3teln
(11, ke3M3yol:8an rerbatng lbklcHaTeHMan kw0 bl k yokl{esbl K/ 3~
b3lbaslron o‘ylycbatn§ cHateln MNu, rerbsnTtg 133byl cH3Teln-
éan k3ma bo'H3bl kerak (5.67-3bakl 3,b). K.e2b3 buyutnt§ Ke-
r3skH kons3lrukHy ektenH3nMan b T [a3k3-3sWlnHNK yokl konwussb
Ton 3ler]enl13tl yokl le3bl knT§ Aakr33sbl konwns kKo‘nt3blcl3 kKe-

8lsb (5.67-3b3k! 3,b,§).



Kerba 10Iv\ kesrb
yclkaxHTaan

5.66-xbak!
,C*45°
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5.67-*bakl

Paska bwuyurblarw blnkunn3sHT o3oblasHMrac, wnlarwny lasbul
kKo'nT3bl T yaxsblMaycll, buyntnt§ Ko‘néalan§ keslrrcla8l ke-
anycbl oUkH ulrran: yo'uolacll. Kerbat yarousi2 bol8a keHsbéan
3anlayél. AynT bollaréa ynuyonéa kelllnl8an bollarnt§ boYTtasls:
ncHun 3ler]ennT§ ucbl 3bar ko‘nT3bl(la keslacH (5.67-3bakl, y).

Ke/balarT cMrTaina (ay3lylaxb
0 ‘r08T:2.311-68 8a Tmuyoiy rerbalar 3Ha/lH lasylrlanaclllar.
5leuen”a kesll8an rerba :asba: (Hateln bo‘ylcba 1nlasH asosly

CH12:u, IHk1cHaTell bo‘yicHa 1mlasH T§1cbka cbirly bllan :a3Yyirla-
nacb (5.68-3Hakl). Kerbat 3len o‘qal8a parallel bo‘18an 1eki3Hk-



Has: bo3l bo‘18an {a3yn'éa, rerbaw icbla cHateln bo‘ykba 1lnlab
T§icbka cbl214 blMan rerbat batTta wurnnHK bo‘ykba 3bessi2
cbirfMacH. 8leuenT o0'a”a perpencHblar bo‘18an lek13Hkéa bosll
bo‘l18an ko‘nT3bcla rerbarn” bkl cMaTeln bo‘ylcba aylananT§
laxrTTy - $h3rT8a len§ aylanayoy: cblrlMacin. Aylana xoblauan _Joy-

Ma nrmH3bl TM TKT. bekT o'ulfla urullsb”a Taslabal berllTaycb.
Kerba cbe”arasbl atalaycli8an cblrnut nnt8 proiiHT 1lo‘HU0XxT-
8acba cblrMacb (3be§ bosblaT3bléan olHT).

(18T T (lankaT eTas Kerbalar cbe$>ara8 08TT clankat eTas

Kerbalar cbe§ara$t

5.68-aHak! 5.69-3bak!

Bu cbl2: Ll Wla3b a303ly cbirla bllan rerbat lasbal cbarteln8a
oUkarlacH (5.68-3bakl, a). KerbantB cbe8ara3: ko‘nntaycH8an
bo‘Hb lazY1rlan8an boYsa, n boléa ntn§ cbe8aras: lasbul cMateln-
8a 3blnx punkér cblirly blMan cbirMac (5.68-3bakl, y). TesblkHa"
rerba ulllllmYla cbirM8ancla 1cbkl cHateln bo‘ylcba aso3siy 1nlasb
cblril bMan, lasbul Milatelr T §icbka Llasb cblr:y bMan cblrMaci.
(5.69-3bakl, a).

TesblknT§ 0'a”a peencllallar bo‘18an lek13Hkcla81rasybla rer-



bat LBbalcKare!n bo‘ylcba 1axTTan aylana B fAi8rT8a len§ 18lal-
gan ]°yéa url”an yoy ko‘nt8blcla cbirMac. Tesblblagl rerbatng,
cbe8arasl 1nlasb a808ly cblrla bHan cbirMacl ya nt rerbat lasbyl
(Mateln8acba éayoT eHrMacl (5.69-8bakl, ).

3leuen(la baJanl8an y ™ T ya ke8ltlarc'a 3blnx cbl2184bl rerba-
Tn8 ladulcHartelngacba, le8blklarcla kbk] cHatel:n8acba cblrMacH
ya'T IkklboMa bat a3o08ly 1nla8b cbl2lusacba (5.69-8bakl, y). A8ar
rerbaH (e3blk ko‘nnTa3s cblry bHan ko ‘r3alll8an boYsa, u bollla rer-
banl 3blnx punkHr cbl2laga parallel ya u bllan blr xIM gallnHblasl
cbl21a bHan ko ‘r8aHlacH (5.70-8bak1).

5.70-$bak1

Te3sblbla8l rerba U~ Téa yanaéa yadauol ko‘nnacH. kerbart
1a8Y1rlananéa nnasb T81cbka cbl2ly T T8 bka 1lu*asb cbl2lucla 0,8
TT éan kaT boYTta8an ya rerbawng saéarweéan kaKa bo‘lta8an
Taszo”aéa cblrlMacH. Kerball 3(erlencla ya lesblk(la aska ayar alo-
bléa kon3lrukily Tassacl8a e8a boYTasa, 3*euen yobl lesblknT§
o'suwa pedencHkular boy8an lek1slkéa81 1a3Y1l(la ko ‘raHltaycH
(5.68,69-3Hak1, a 8a saran§). 8le"encla8l rerba lasytcla 1mlasb T-
8'cbka cbl21a NaskaTt cbe8arasw ke3lb oY13bl kerak (5.68-3bakl, a).
3”™euenéa ya lesblkclarerba o‘lcbatTT8 urnnHS§! 3be§812 ko'rzaH-
lacH (5.71-8bakl a,b)

-1 H—H 1 u
a) b) <) c)
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5.72-*bakl

IblkrH I
2711 A77ELW A21

C.bap rerba /

5.74-$Hak1

Anar rerbawn® urunM8uu 3be§8 yobl 3be8T oUcbarw bllan
Ko'r3ab3b kerak boY3sa, o‘lcbarlart 5.70-3bakl, y,u éa ko'rsabl™an-
clek yo‘yMaéi. KerbaH blr 1oTow bek lesblklar nya éeb ablaék b)ya,
lesblk le3bll8anéa konu3 bllan LWuallanacl (3yeHo ucbl konu3 3bakMéa
boMacl). A8ar rerbanTt8 cbe8araslw ya nnt8 kesl8an c]1511MLl aTy
Ko'rsab3b rarur boYTasa u bolcla rerban! lesblknT8 ox1ln8acba
1abY1rlasb Tu TK T (5.72-3bakl) ya nyanTuy Konu3 ylsrwiw Kokr3al-
Ta3za baTt boMacb (5.72-3bakl b). KerbaHk bl nkTatn§ ulrylrréa,
nnTt§ o‘yi8a para! lel bo‘18an 1e31kTtlazylrlanyanéa, lesblkéa lMaual
3MeuennT” rerba bllan {o”"MTta”an Li3nn ko‘r3allacb (5.73-3bakl
a,b). Moslanéarl problH rerbalart 5.73-3bakbla ko‘r3alllyan unsnll-
aréan btéa HatTta o‘lcbarlan bMan lasynlanaél (o‘lcbatlan bar-
Waréa ko'rsalllacH).



CblrTtaéa a8ar rarur bo4sa uOa3bltcba Talupl ojlarry bat (KT T
30T, rerbanTtpg cbap yo‘naHsbl bau”™a ya bosbualar) “rerba” 30‘21LL
Ho'sbgan boléa Ko'r3aiH3bl TUTKT.

Kerbawn” kon3(ruk(Yya (exnolo§|k eleten(lan

Kerbanta konslrukilY ya lexnolo8lk eletenllan [laska, rerba-
nT8 3be8l rerbantg keslTagan LB T1aTy bel8Man8an 3bakb ya
oUcbarT8a e8a. 0 ‘r05T:2.549-97 bo‘ylcba ko‘p 3llnéaréasbiin!-
8an rerbalar rerbat siaéart8a bo8‘Ha boléa atylanacH. Oéaléa
bnyntTng cblrtas”™a baluaslton o'ylyuacba 8oééalasb8an bolcla
la3Ylrlanacll 1ekT cblrtaT 7a8bav8"8a oHb cblull8an eletcnl bllan
loYéTtlacl. 15.18-cbl2Tacla (a3by! ya Icbkl rerba mncbun | balyasb
Ton 0‘yldnT§ lasy1Muw rr3ollanyasl<la ko‘rsanl8an. Melnk rerba-
H3legen yokl {e3blkéaa! konusll lMaska ke3lk konu3 3bakHéa bo‘Hb
ncbléaylburcbak 90" 8a (5.67-3bakl, a,b) yokl 8aykaéa 120" 8a len§
boYacH (5.67-3bak!, 8§).

5.75-*bak1 5.76-$Hak1

K.oon3lrmkmy ya lexnolo8lk eletenllar cblrtasT! bajar8anéa
Ko‘ptcba oYcbart!an 3barlll o‘raro T3bakla la’3lrlanacH. bekT
0 ‘208T:2.311-97 éa bel8Man8an Loka bo‘ylcba. Kuaéatb Te!nk
rerba ucbun sanyléa8l o‘raro t3ba! yoYlanMa(H (5.76-3bakl): lasbul



Maska ya icbki rerba ¢ * P, lasbul rerbawn” 3best /, * 2P ya icb-
K1 rerbawng 3best /3~3P, lasbul rerbawng rerba keslTa8an Joy:
/2* BbP, icbki rerbanT§ rerba keslNTa8an Joy: /4« ap K uyaéat-
H telnk rerbat ba”a3ton o‘yl84UnT§ ken§LL81, 1e813bl1 rerba
keslTa8an pyw wurunli88a len§ ulllb oHnac, ya’t bT« bP ya
M«4P (5.76-3bakl, a,b).

TasHu1 balyaslton o‘yl1lant§ chatelnw oUcbarTT LU3buy rer-
banT§ 1cHk1 élaTtelr oYcbarwéa or8ra katrouy, icbki baluyaslton
0 ‘ylyning cHateln ¢ w icbkirerbawng lasbul cateln oUcbatlan-
clan 02Ul ko ‘p oHmacl. 8lanclarl rerbalatT8 3ballin lasylrlan mlart
(o'Muy, xaraklerlasb ucbun 3barlll bel8Masblar bMan loYcHracH. Konus-
31ton ya lruba-3Mrclnk rerbalarclan lasbuan baTtTa rc/balar lasbul (Ma-
TeHTa 1e813bH boYacH ya cblyansb baTéa oUcbart cbirlylan yorclamkla
bel8ManacH. Konun3ston ya Onba-3LLnénk rerbalarw, rerban! lasy!'ncla
oYkarMs8an cblyansb cblrwYwny polkaslcla belSManacll. 1-Jaclyalcla
rerbalar bel§Masb8a rwsoHar ko ‘rabl8an.

1-]aclyal
C .-
¢ A
Ke2balaTT§ morw ya Bel§Ma$b Kerbalartla5Yy1rla$b ya beMa3b”a
35Ne ]F-ll 9 TarTuw nwoflar
x>
N n
M20 M24
T1pT 3barlll bel
Y TK yaéatl TeTkK M ZTba r o a§1l$l
i
L 2
M2
Mpnlsbarlll bel;>Ta,
Mayiia yanatH Te(nk M re/.baw notlnal
03 9150- 81 cHate(n T T «HB

uyaclart

Npuw 3barll bel™wm,
Truba 3lUn&nk 3barlll okbarT
05 6357- 81 (clnyTtcla) ya anluHk
Klasm



Nerora( 3ayoHan
1 A]Jraiaéi8an blnkwalar8a la’nlbenn§.
2. Alralwayél8an btktalar§a 1la'nll benns§.
3.Cblrtaéa payyané b tkta cHoklannTt§ 3barlH la8y1n.
4. Y18'1$b cbl xTaknéa TabkaTk3b blnktalan eletenl:lannT§
o‘lcbartlan.
5. Ke2balarnlMg uo'MawHs3blT W3buninng,.
6. Ke2balaTtT§ 1urlanTt 3anab benn§.
7. 1cbkl rerba8a la'nlfbenns§.
8. Ta$buyl rerba8a la'nfbenn§.

9. To'8§'n lo'rl:burcbakl rerbalar yayeHaréa sao‘llanfMaél?
57.Yw4Ysb clH/Talan. 8peblHkablya. 0 ‘r0O8T 2.108:98.
Ya2lya(rayaTt'!anTt yo'y 18H.

YuwUsb cblxTalanw (MrEsH ya o 1$H

0 ‘x08T 2.108:98 8a Tnyo”a Ttasblna pnbor, 3lanok ya bosbua
buyuntlart 1blab cbluan3db ucbun kon${rnklorMNk buyaéan unuw -
laék Bu buyaéar loylba ya 18b buyallan8a bo‘lTt8an bo‘Hb, wnlar
bunynt ya ut 1a8bkl uylMwnycbl L 18tlart layyorla8b, uabul uyll3b,
BBbga W3bunsb ya la'rtr yll3H baTtéa buyut8a 1e813bl barcba
TaUutoéarTt o'r Icbl§8a olacH. Y18U8b cblirtralan8a 3pebliikablya
bMan blr§a buyutlar yobl nlarnt8§ L/18tlan y184U8b blrHklannT§
cblrralan, 8butng8éek, 8§lérotonla], pneyTton'!a] ya eleklroTon-
la] cblrtalan kkaék Y"M3b cblrtalan buyut larklbl8a blruychbl
éelallatT8 IBdb cblrtralarl8a yobl e8kl2lan8a Tuyoiny LWrMNaés
Y~AU3b cbl2Ttalarl auyléa8MNaréan lboral:

a) y1§8‘18b bIrH8TT§ lasyT (ko‘nt8blan, kerakH ulralT ya ke-
81T 1an);

b) y1848b blrH81r konlrol yllsbbl la’'ttloychbl ko'r8alralar;

€) o‘lcbarlar, cbekH cbel8a cblyigblar ya 3bu y18Msb cblrtas!
bo‘ylcba balaraH8bl kerak bo‘l8an bo3bua paratelrlar ya blablar;

e) éelallarw binkin3b xarak'en ya mn3nH 10°§ ‘n31éa81 ko ‘rsalralar;

N buynt larklbl8a klruychbl {asbklly ~"8Tla””n”n8 pcwblya no-

Terlan;



8) buyntTn§ asosiy xaraklen8iikasl;

b) 8aban(, o'rnaiab, blaT3b ya kerakH T a ’lntol o ‘lcbatlan.

CblrTtalarT nwsb ya o‘uyisb batéa loylbala8b nsnHan éelallar ya
bunyntlatTt8 cblrralant tmsllyll raYisbéa cbirisb batéa 5lan-
éaJ1éa yabul ylfTt8an barcba AcmnéalarT uowuarH rayisbéa bllbo!T-
8anéa§lna yaxsbl o‘rgarlaél.

1. YwUsb cbl/Ttalanw (W1lyM. ¥Y18‘13b cblrtalan, oéal'éa, yans:
buynrtart loylbalasbéa ya Tay]ué buyntlaTtt8 0°218a uarab 1u-
rMaék BnymntnTt§ o‘ri8a uarab ntng y184sH cblrtalanTt unyléagl
larlnbéa nw3b layslya elllaér

e Buynt é1a4a( bMan ko‘réan kecblrMaén ntng yarHa51, 15bla5b
pnnsipiya kKon3buakéy xm8u8lyallan atulanaél.

*BuynTt y1™"Usb birHkl1an ya éelallarSa ajraélaél. BuyuT larklbluya
Kkuycbl barcba éebllartng sHakWan, eletenéan, nlarwng blr-bin
blMan o'raro binbl3b n3ulfan aruylanaél.

* Buynt larklbl8a blwychbl yuHsb bIrHklan ya barcba éclallar-
nT8§ 3peblfkablyas!(urfacH.

 Buyunt larklbl8a klrmycbl bar blIr (3lanéarr éelallaréan ~a8b"a’\")
gelaltn§ esk121 LLrMaék

* Bnynttné asosiy ya yo‘sbltcba lasylrlan 3oT1, ko'nt3blan,
pylrultlan ya kesltlan bcl§Manaél.

e Buynttn§ twurakkabHs: ya kama-klcblkl818a uarab y”~4Ysb
cblrTasTTp Tassblabllanlanaél.

0 ‘rO8T 2.108:98 8a TnyoHy H31nT§ MNortaé lanlamaél. bl 37T
ratka cbirlslan T§kbka ulllb cblrfMaék A3o3ly yorny8a Joy uolél-
rMaéb

ChblrTa yarag4 reJalag8biinlaél; bar bir 1asyir8a sanntelnya o ‘ulan
oUkarlaék Har bir ko'nt3béa, ya Ke3lT, 3buntuéek,
~o‘8bMTcba ko‘nT3blarnT§ JoylasbuyY1 atulanaél.

Asgosly (bnyutnTt§ Korpusi ya 3bu kabl) éelaltn8 blir yayléa
baTTa lasYlrlan, 30°‘n8ra Tayéaroy éelallaTtT8 barcba lasylrlan
KonHN T8 bka cblirly bllan cbirMaék

CblrtanTt§ barcba ya ke3ltlan balanlaél baTéa 3blnx-
lanaél.



11. CblrTtabln§ o‘lcbawlan ya rarur bollaréa éelallart oYkaz213b
nankan o ‘yra(k.

12. Cbirtabln§ konlUr cbiriylan O'r33T 2.108:98 8a Tuyobuy,
yo‘8§'onla5HMnla(1l, ayyal o‘y, Tarkar ya oYcbat cbl2lulan, ayla-
na ya e§n cblirlular, 30‘n8ra aso$iy iiflasb 1o‘§ ‘n cbl2lular yo‘§ ‘on-
b3biirfMaéb

13. OelallaTT§ po2k8iya rayarblan uo‘yMaclLl

14. CblrtanT§ a3o3"y yornY1iya 3peiskikasiyasi(o'kHrlacH. 2arur
bolMaréa lexwk 8barllar yorlb u0‘yllacH Y18‘13b cbl2Ta318as1 Har bir
éelal o‘r TT§ barcba lasyklancla8l Lk 1T ya ke3ltlancla bir {oTon-
Ka uaralb sblnxlawsbl kerak. BuyntnTt§8 barakallanuycbl a13t1lan-
nT8§ en§ cHeHa yarlyallan (klapan, éa3la, 3bplnclel, porsben ya 3bun-
~a 0°‘x3basb) yi18Us3b cbl2Talanéa T 8icbka 3blnx-punkbr cb2lat
bMan cblrib ko‘r3aulsbl kerak. BuyntnTt§ 0‘21”a uarab yi8Usb
cbirTasbl Llbigbbl “A”allacb” rwsoHéa ko‘n8b Tn Tk 1. Ajralklcb
aso3an lrayersa, bok, yTl, éasll, balua ya pyalaéan lasbkl1 lop”~an
(5.77-3Hakl). 5.79-3baklla a™ra/iucb larklbl8a kkuycbl éelallar-
Tn§ esklrlan benl8an. 5.77-8baklcla alralkiobTn§ yi8 ‘13b cblrta51,
5.78-8baklcla e3a 3eTTK larklbl8a kknycbl éelallaTtT§ 3pe”sllkal-
giyast benl8an.

II. CblrTtaTt oY1$H. CblrTakrT o‘U13b lasyklan8an buyntnt§
yarnasi, LLUrllsbl ya 13bla5b pnnsipi, éebl 1aTT§ o'raro Joylasbuyl,
bTkbnH3bl, blr-bln8a Tt3balan bo§‘laTt3blanw atulasb ya wlar-
T lasayyur elisbéan iborai. ¥184sb cbl rraknT unyiclast larllbcla
0 ‘u18b 1ay3iya eblack.

CblrTatn§ asos3ly yormYiclan buyntnt8 nort, Tassblabl ya lo-
ylHaloycbl 1a§HkIMoTT§ nort atylanacH. BuyntnT§ 13blasb pnn-
51pl aTylanack.

Y18Msb cbl rTa3TT§ aso3ly ya yo‘sbltcba lasylrlan, ko'nT3b-
lan, uiriT ya Kkesit 1an arylanacll.

CblrTanT8 3peblbkablyas! blMan lat3sblb cMuHacH; bar bir ée-
laltn§ norT, TalenaH, 8eoTelnk 3bakH ya kon3lrukby xmsuslyal-
lan atylanacH.

BuyuntT lasbkll elllyebl barcba éelallaTtT§ blir-bin bllan bin-



K13b xarak*en awuknacH: ajralacH8an ya a]ralraycll8an blnkTtalar
ya nlatTt§ larklbl8a kkuycbl TabkaTtloycbl éelallar baTéa ele-
Tenéar artylanacH.

5.77-abakl

Y18*13b cbl21ab1M1 o‘y18bt ywmuonéa kekTl8an 5.77-5bakléa
benl§an a Jrallacbw yi1§4sb cbl2Ta51 ya utn§ 2-cblrtaéa kebl-
nl8an 8pel5lkalblyasl rtT3oHéa ko‘nb cbluarwr. Y18kl5 cblrTasb
Tn§ ascwy yoz2uyiéan nnTt§ norww ya tassblablw bIH3b TUTKT.
AJralklcbnllg benl8an $pebSllika$lyaS§iclan mnwn§ larklbly Li15Tlan



arulanacll (5.78-3bakl). Y18‘13b cbl2Ta3léa berH”an a3o3wy ucbla
Ko ‘nws3bl o0léléan, nsnéan ya cbapéan) taballly ukalT ya kesltlar
(A-A) oruaH, sbunT§éek, cblrtatruy, 3peisilka{siyasiéan bar blr
géelaltng nmorT, 30T ya walenaH bMan lawsblb cblyM8anéan 30418
umyléaShar awlanaél.

Y18*13b cblrTaszlMa benl8an a8o3ly mucbla ko‘nwsbl (olcHclan, ns-
Méan ya cbapéan) Taballly ykuylT ya kesltlar (A-A) oruaH, 3bu-
nT8éek, cblaTanin§ 3pesliikal:8lya8léan bar blr éelalnT§ morT, 30T
ya TalenaH bllan lat3blb cblyM8anéan 30 ‘n§ unyléa8har awulanaéb

Alraikicb 1.Trayersiya, 2. BoH, 3.¥T1, 4. Oasla, 5. Halua, 6.
Pyalaéan lasbkll lop8an. A”allacb rerbaH bok yoréartéa wab-
kaTlan8an. AgalincbT Tusl:abkat 1mnsbl ucbun cbkpb keltasH§b
T bl3ob”a ol8an boléa pyala blMan Tuslabkatlan8an. AlralkiobnT§
pyalasl A-A ke3lTéa ko‘rsabl8an.

Alralklcbnt8 MuwHsbl ya kon5lrukslya8l bllan lawsblb cblyM8an-
éan 30‘n8, nnt§ larklbl8a kirnycbl bar bt éelalnT§ wH3bl, 3bakll
ya bosbua kon3lxmkuy xmsnSlyaéan atylanaél.

Har bir éelalnt§ yaunt§ eletenéan 3bakHw aTuk3b ucbun nt
ber™an barcba la8Y1rlan bo‘ylcba {asby! ya icbki konlliHan élsaaa*
blMan Ko‘réan kecblrlaék

I, Yw4usb prol8e88lannt8 lexnolo8lk xm8lwyallan ya mlarw
cbl/talaréa ak8 eMns3H. BuynTtéa éelallar o'raro ajralaél8an ya
ajralwayél8an bTkTalar yoréartéa yl18‘Tlaél. AJralaélS8an bTkTa-
laréa éelallar boklar, yTéar, 3bplikalar, sbblliar, 3bponkalar ya 3bun”a
0 ‘x3basblar yo3kasiéa o ‘raro blnkiirMaéin Alraltayél8an bTkTtalar-
éa éebllar parcblblasb, payyanélasb, pre3sksb, kaysbaHasb, yeHT-
lasb, pressupHpéa rerrta bllan, plaslTta33a bllan pre88la8b, TepakT
3nyunsalaniinib ya 3bun8a o'x3basb usulMar yoréartéa y1§‘Taél.

BuywurrfarT ler ya o3on yi84sb mucbun nlatTt8§ yi84sb cblrTa-
lanéa8l bTkin3sb éebllanTt 10'§‘n LU3yblasb 1021T. Masalan, 1kkl
Manel3tn§ bokW blnkTasléa (5.78-3bakl) pyaiicaT cbapéa ]Joyla-
3baéi8an ulllb lasylrlasb TUTKT eTas, cbunbl by boléa bokl Wa-
nelslar 1e3bl818a o‘taiib boUTtaycW; bun8a o‘n§ 10Tonéas: éelal-
nT§ bo‘riib cblysgan A13rT xakuk beraéb
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Ylnlkalar preszlab oUkaréaéwan lesblklar8a 13bloy bensb ucbun
kelacHS8an yau*blle]asb ya ke3nycbl asboblarnt§ yeyllsblw Karnay-
1wsb Tay3aéléa, umnyTta éebllarTng icbla slUnénk 81rllanwng cHa-
Telrlan kawaroy, ylib 13blanaél.

Tesblklar8a oUkaz2lMaéi8an po§‘onaH Y1ulkalatt8 nrunHs8y, aly-
3bayi18b 3ocHr boYTaszHs1 ucbun, lesblk cbuanrlfgléan kakarc” bo‘l'k
3bl Kerak.

Y1843b cbl2Talanéa 2icbla8icbl aTT§ 3alTK Y1nlkasl koYanl8§an
ya2lyaléa, 3alTk nyaszl8a 1.2 T T kTb luracHS8an ulllb Tabkanéana-
éb Y*ulka oYkarllac™an lesblklaréa lNaska ko ‘rsalllaéu bunéa las-
Ka ya Y1nlka 8akeH orasléa raror bo'Hsbl lorlt (5.77-3bakl, A-A).
Bunéay kon3lrmkl!y 13blasb éelallarnT8 rarur binklabltla’tTlay-
éb Y184sb cbl2talanéa yl8Ysb JarayoTéa balanlaél8an Tax3u3
lexnolo81k prol8esslar ~8"a yoruylar bllan Mbéaknaék

V. MoylasH (u/MTalanw l1a$ylrla$H. Blr-binSa blsbalan
barakaéanuycbl Tasblna éelallannt8 1nlasb ymralanéa8l ~8b"ala-
T3b kucblanTt katayiinsb yaunlatT§ 13blasb Tuééaért nrayHnsb
Tasf3aéléa bunéay 3111ar Toylab LUrMaéb

Moy “8bMalannVcbl yn2alaTtt8§ 13blasb 3barokuia uarab taxsus
nasoslar yobl Tayéoblar yoréartéa benlaél.

Moylasb (nrftaknnw™néa Ko‘p kon3lrukslyalan tayuné bo‘Hb,
nlaréan tasblnazorHkéa ken§ loyéalatlaél. Y18Usb cbl2Talanéa
Toylasb mwilTtalanéan plUkH, {orTrra ya salpoull Ttayéorflarr,
3bunT8éek, 10'§‘n ya burcbakH press tayéoréart ucbraHsb Tu T -
KT. Bunéay tayéonlar 3"anéar"asbHrlMagan bobHb, nlar8a 1o‘18‘arl-
laél8an ToyTn§ ba]rT8a Tmyoiiy bar xH noTterlaréa 13blab cblua-
H1aél.

YwHsb cNe /Talan(1agl $bar(llUklar ya 8oééalazbunsHlar

Y18b3b cblrtalanw nnutH 1w213b ucbun O'r 98T 2.108:98 éa
bel8Man8an 3barlHHklaréan ya 30ééak3bénsblaréan Moyéalartlaél.
Bu 8raHk 30ééabs3bénsblar ya 3barllHklar buyut €elallannt§
kon3lrukHy LUrLU3blwlasayyur yllisbaa xalasak bertasHg! kerak.

Couyléa8l boMaréa y18‘1sb cblrTaknéa buyntnt§ aynT éelal-
lan ya unt8 eletenllanT Ko‘r3altasHkka yo‘1lso‘ylMaél:



e Ko‘nw3sblaréa buywnwng Al8rnlanwla8ykla8b8a xalauk berack-
8an yopsou, §‘Mol, cbatbaraklar ya sbun”a o'xabasblar;

*buynTtnT§ Keswb la8¥klan8an pruyTa orsaas”™a Joyla8b8an shstr
ya cMaHan 3barll raYisbéa ko ‘nntaycll éeb bl3oblanacH ya ular pru-
]JTa o'rarT kesirtnT§ l1la8bul konlln yokl o‘raT KesiTTT8§ o0°y
cbl21848acba 1agYirianacH;

e 1lo‘r oryasicla ko'nnuycbl, 8bunt8éek, olchéa bosbua larblbly
LI18tlar blMan *o‘sib Lokn8an buyuntwné L18tlan ya ektenHan;

*buyutlaréa nlart isblab cbluyar8an korxona lototclan sllin8an
8bakl ya belS§Mar, 1exTk Ta’lntollatT§ la8Yklanm;

» 3bafo!' Taenalaréan yllngan buyntnTt§ HA187lan ya lMelallan
cblrrakréa ko‘nntaycH8an talenallar kabl la8yklanacH.

Y18*‘18b cbl2TtalannlMg uksaltlancla buymntnT§ larklbl8a kKkuy-
cbl 8lanéarl buywntlar ya urefarw uykylTagan Hollla la8yklanack,
Ta8alan, bok, ywl, 8ayka, 3bayba, 3bbii, parcbln rtx, eleklr <M-
8alellan, na3o3kr, laTpalar ya bo8bsalar.

AS8ar cblrta yi184sb birH811arkiblHa bir xIM clelallar boY3a, y1luclsH
cbixnulara nlatt§ bkuwTt cbirld, sol8anlanTt e8a BOcllb-
lasblTb 3baiill raYisbHa lasykla8b T TK T, TaBalan, o‘lcbarlan
len§ bo‘18an bTkbwH Helallan (5.79- 3Hakl).

Oyl8alellaTT§ por3sben §ruppa8i, {br8unkalar ya bo8Hualar.

Y18‘13b cblrralancla ya nturty ko'nt3H cblrraknHa oLl uk-
raH ya Kyacka* 8aykalar, 8butn8clek, boklarnTg kallaklanT aoclcla
la8biinb lagkasi2 {a3yblasb TU TKT. 8ler]en ya lesblklar oragiéas:
blcblk raroHarTt koUsainaskkka yo'l 1o ‘ylacl.

Y18‘18b cblrtalancla lasyklan8an ya porksiya noten benl8an
yupua Li1811rta plasltkalarw uaHnnx) ulllb bkla cbl2illbMan la3yk-
laabTun TKT. 0 ‘raro payyanélan8an <lelallatTt§ payyanll cboklan
Ko'rsaiinasHan, nlart bir bullin~ 37 kabl lasyklasb8a yoM L,0'yKacK.

YwU$b cbl2talarlMlo”3H ya ée~aHar”a aJramb CHI218H
Y18“18K cbl xTaknT 0‘A13bT y18U3b bkH &§TT8 norw T13blaH3b
gobasiw ya nnT§ larblbly Li13Tlanw awslasbclan bosblasb lorlr.
Buwng§ wucbun yi184sb bIrH8kn 3peblkkablya3! bllan *at3blb
cbluMaé!l. 8o‘n8ra buyntnt§ larklbl8a kknycbl MebllarnT§ las-



Yirlanw o ‘r§awb cblylll, nlarwng ya2ilasl, sbakH, o‘lcHartlan ya
o‘raro bTknMsbl atsalanacii. 0 0 ‘28'aluycbl blnkTalarcla8l ée-
lallarnT§ blr-bt8a wsbalan barakallat3sb xaraklenT o‘r8atb
cblufs, y184Usb blIrH§TT8 Muw3bl ya 13blasb pnn3lpl atslanaél.
Y~Usb cbl2Ta318a aso3an yuwYsb birH@ éelallannt8 Bb cblrTa-
51n1Mws3sb éelallar8a a™allb cbl213b éeb ablaéb Y18U3b bIrH8TTS§
cblrTas™a Tuyoiiy éebllar8a agaHb cbl213b ynyk!a8l larébéa ba-

JanlacH.

5.79-3bak!

TasYlrlan8an buyuTtnT§ MNuwisbl, 13blasb pnn3lpl, bar bir éelal-
Tn§ ya2lla3l, sbakH ya xu3m8lyallan anlulanac!l.

Har bIr éeblblng bo3b ko'nT3bl ya bo3bsa ko‘nt3blar 30T
atulanaél batéa rarur AupT ya kesltlan bllan belSManaél. Oe-
lalnt8 13b cbl2Ta3léayl bo3b ko‘nT3bl ywUsb cbl rrta3TTg aso-
8ly ko‘nT3béagllasyT8a 0‘x3basb bo‘ltazH81 bat TUTKT.

Har blir ée*al ncbun cbl2T1alaTtT8 Tassblabl ya H3lwn§ MNortak
bel8Manaél. 1n31nT8§ uabll yMTtapan Mortaéanéa cblrta ratkasl
ya a3o8ly yorny mncbun ratka cblirllaéb

Bel8Man8an lNorTaléa layyorlan8an H3l8a Ta3sblab8a noya ulllb
bar bIr éelaltn§ Bb cblrtas! Muwlaél, ko‘nT3blar, y™ann ya Ke-
3lT1lan bajarlaél OelalnT§ o‘lcbatlan, yn2alannt§ §‘aé!r-bunéur-
Hklan ya o ‘1ka2!3blar yo‘ylMacH, sbunt8éek, éelalSa le§13bH boMgan



a3o3ly yorny balJanlaél. Tayslya e*lN8an larbbéa éelallar8a apaiib
cbl213bT 5.79-3bakléa kclr3ablMan a.rak icbwng yi184sH cbl2Ta3si-
€éa Ko‘n3b TMTKT. 5.78-3bakléa e3a aJralkiobnT§ 3pelsllikal;8lya51
Kellln18an.

Nerora* $ayollan

1 (Uanéay cbl2Tta8a Y1843b cblrtas! ckylacH? Il yanéay cblrra-
lar asosléa LUr/lacl1?

2. Y184sb cblrta3sT! nwsbéa uyanéay sbar{HHklar yo0‘1lawlaél?

3. Y18“18b cbl2Talan yanéay larubéa cblrlaé:?

4. 8pelslllkal5lya TTa? Tariib rayarblan yanéay uo‘yraéi?

5.Y18“18bcbl2TalanT éelallarS8a agabb cbl2igbé&an wausaé 11a?

6. Y18‘18b cbl2Talan yanéay larllbéa éelallar8a a™ablaé!?

7. Y18U3b cblrtasT! éelallarSa a“abb cbl218b ée§anéa TTa 1u-
8buTlaél?

8. Y184Y3b cbl12T1alanéa8l éelallartn8 Hauruwy o‘lcbarlan yanéay
arylanaél?

5.8. E3kiir. E«k12 1n121$H Marbl

Oebllarwn” eukblanw (1121$H.

Bir Ttarla 1byéalan18b wcbun cbirtacbllk asboblansi2 ya
Tasblabga noya uylTay, lekT buyut o‘lcbatlannT§ blsball
8aylan8an boléa balanl8an cblrTta (yobl 3xeTa) e3blr éeb ablaéb
E8k12 13b cblrtaéan Tlaual cblrtacblUK asboblan yoréarwsi2 ya
laynbly Tasblabéa cbl2lM8anHs:1 bllan Marulanaél. 8bunTt§ ucbun
e3kl2lar bat 1e815bH 3lanéarllaréa bel8/lan8an barcba 3ba/lH belS§l-
lar ya ko‘rzaltalar8a tuyobu balanlaél. Ko‘p boMaréa eskl2laréan
13b cblTnu/lanw L215béa HAayéalanllaél. E3blrkr beyoska éeblnTty
a3H8a uarab yobl yansi éelallart, Tasblna ya Texawrnéarw lo-
ylWak3béa 1n2Maél. boylllak3b JarayoTéa e3ki2 imM213b bar blr 31u-
éenl8a, kon8lruklor8a Juéa kama Tabora!, ataHy Talaka, cbuuwur
Marcmy lasayywur ya y<xWy 12cblllk ka3b e(acH. Oebllarnt§ e3kiz1
lora, barcba lasynlan blr8aHkéa mnt8 {urblsbl ya eleten{lan-
nT8 3bakHan lo‘§‘n3léa lo‘la lasayyur bera olaél8an, o‘lcbarlan,
120bloycbl yornylan ya 1exTk blablan yelarH ulllb LUrLL3bIl kerak.






Oebllartng e3k12 unykasgl bosykblaréa LUrMaék

| bosukH - e3blr nw8bwng layyor8arHk bo3ukbl. Ayyal ck-
lalnTt§ norT, TalenaH, yw4Ysb bIrH8%asl 1Bb ya2lyall ya yarHasu
3bnntackk, éelalnT8 uanéay 3kMaréan 1M2M8anH8l ya ektenlla-
ntng8 3baklan awylanacH. 3o'ngra éeblnTy bo3b kKo‘nT3bl, Ko‘n-
T3blar 30T ya kalaklar8a boYtgan TLU1telrH f08‘oc2nTy [onnau
atulanach: Mortal ya ratka cblrlylan, 3bunt8clek 3blaTp Lcbirllb,
3bu blMan | bo3ukb 1u8allana(H. BTncbl bo3ukbéa éelalnT§ bosb
ko'nT3blTLL rMasb aloblcla abartyal8a e8a bo'Hb, 10‘8 ‘n lanlanyan
bosb ko‘nT3blar, A1rylTt ya kesltlar 30TnNTL eny KaT bo‘H3blT
la’ttlaycH. AS8ar uuyléa8l 3banlar8a tuyolia (lelallatt§ bosb
Ko‘nT3bl lanlansa, 3bnbba8l2 ynuyonéa yayé sllin8an tulobaralar-
8a ensblMacH:

e ckblnT§ bosb (0l1é, ya't a3o03ly) ko'nT3bl bo3sbua kKo‘nT3b-
lar"a blsbal:an nnTt8 LUrllisbl ya ektenllannTt8 3bakH 1018 ‘m3l(la
lo‘laroy (as3ayyur bera ola<H8an ylllb lanlanaél:

eéelallatT§ bo3b ko‘nT3bl nlarnty 13b ya2lyanéa ya B3bloy be-
n3b 5lanoklanéa Joylasbl3b yarlyallanTt e'mborga olgan bolcla lan-
lanacll. Aylat3b 3kllanéan lasbkll lopuan yal, o‘u, yT1, cberyyak,
Yinlka, MHH §‘Mclrak ya pruy)TalatTts, 3bunt8(kk, bTkMn3b Ue-
lallantn§ o'y cbirlylan bo3b ko'nT3béa a3o3ly yoruny8a paralicl
ulllb olMT3bl rarur:

*(lelallatt§ bo3b ko‘nT3bl Ko‘nT3blar 3onTT§ eny kKatT bo‘H
w3bl ya uo8‘or rorrarnéan ralstonal MoycblaTt3bl baTt la’ttlarH3sbl
lo21T, ya’'t ko‘nt3blar 3bunéay Joylasblsbl kerakk!, cblrtacla or-
Mucba ko ‘r§n {asblanacbgan ocbly Joylar bo‘ltasH81 ya ko‘nT3blar
oraHulan o ‘lcbatlar 4yo‘yl3b ncbun yelarl1 bo'Tisbl lorlr.

Il bo«wlcH. Oelallar 8abanl oYcbatlannT8 T3bawu 3aybln™an
boléa ynt3bou sialat blMan bar blr ko‘nT3bnT§ 1a5Y1rlasb Tayéon-
cbalan T§kbka cblrlular blfan 10‘§‘n lo‘nburcbak 3bakMMa cbe8a-
ralab cblyfacH. To‘8‘n lo‘nburcbak lotonlantng o‘lcbatlan bosb
(yobl oruaéan) ko‘ntsbcla balanéH81 ya wrunll81, unsz~éan (yokl
o3iéan) kKo'nT3béa eT ya n2unl8y, cbapéan (yok) o‘ngéan) kKo‘n-
ni3bléa e3a balanéH8l ya eT o‘lcbaTtlan8a T03b raY13béa oHnacH.



8o‘n8ra ko‘nt3blarnt§ 31ltTelnya o‘alan oYkarllUb, clelalwn§
barcba lasbsl konllHan, nnt§ eletenllannTé o‘ulan ya kbbl kon-
Lrian proyeks3ton boyYat3béa lasylrlanacrl.

Il bosukb. CblrTat 0'yl3bT (la3ylrclagl éebl Tlasayyur ullsb-
T) o3oblasbbnsb ya 3blnx cbl2lulart kataybn3b Tau3acbéa rarur
boY”an LiMkll ya kesltlar balanlacH. Bunéa éelalwng ke3suycbl
lek15Mkcla yoiigycbl yuralan sblnxlamacH. K.o‘nT3blar(la tarkur
(lelalin yasasb ucbun rarur bod8an barcba oklcbatlaTT§ cbluansb
ya oUcbart cblirlylan oYkaritacH. OUcbart cbl2lulan Ho™ boncba
la$yn' kolLnrblan lasbuancla]oylasbbnH3sbl 1021T. OUcbart cbirlulan
~ruppalar8a boYblb, ayyal éelal eletenllannTt§ ya mnlart bo§‘loy-
cbl oraly oUcbatlarnt8 oYcbart cbl2lulan uyo‘ylMacb. OYcbat
cbl21lulan8a 3lrelkalar, clelal sullant 1lroclaloycbl sbarlll belS8Mar (crl-
atcyr, kyaéral, racbm3 ya bokarolar) ya yn2alatt8 ~ ‘acHr-bménrHk
bel8Man wo‘yiachb.

IV bo$dicb. OYcbat asboblan yoréartéa éelalnt§ barcba
oUcbanian oYcbatb, nlatt8 3on ulytallant o‘28arbrray es-
K128a L0‘yib cbluliaél. 2arnur boU8an yo2uylar, N'exTk lalablar ya
burcbak 3blatplannT§ 8ralalan yorinaék

V bo”Kb. E3blr laxl yllnacH, ya’w Ta3’ul 3bax3zlar O ToTéan
esk12 leksblnHb, nwn§ 10‘€‘n w2l8anH8ww laséluloycbl 1T20lar
uo‘ylMns8anéan 3o0‘ny 0 rO$T 2408:98 8a Tuyoiuy cblrtaéa” bar-
cba cbl2lular ya barll baTéa rauatb yoruylar yutsbou ualat bllan
yurr2ib cblyMaék 8buw mnnllTtasHkK kerakbl, e3ki2 nw3bnT§ bar bir
bosulcbléa oriudcba cbirlular o‘cblnHb bonlacH. 1-3bakléa lesblsb
ncbun 13blai1aél8an 3blatp plka3TT8 e3k121w w213b lalnbl yunuon-
éa bayon enl8an bosytoblaréa koUsalllaéb

MNe(allarwn$» b cNe /Talanw cblnHM

Barcba 3anoa!: lartoylancla 13blab cblyanlaél8an bar blir clclal
ncbun alobléa 13b cblrtalan 0 ‘rO5T 2408:98 éa bcl8Manyan ucH-
galar8a rrwyoiy Lriiaés OelallarnT§ 13b cblrTakn ularwng asH-
8a Larab m2118an e3k1218a yobl y18Usb bIrH§18a§11a3yT§a Tuyoiil
13blanacH. Oéaléa, buywnt larklbl8a kKkuycbl barcba clclallar ncbun



13b cbl2Talan batarMacH. Bunéay cbl2talar8a tuyoiiy bar blir cle-
1al 13blab cbluarfMacl, y1843b yo ‘I bMan nlarclan vrel, TexaTrT ya
Tasblnalar, ya’t buyuTtlar layyorlanacH.

Barcba 3anoallartouylancla 13blab cbluanla(b8an bar bir clebl alo-
bléa 13b OelallatT8 13b cblrtalan CI'r33T lanéa bel8Man8an bar-
cba ucmcblar, 3banH bel8Mar ya ko'r3altalar8a Tuyoliy blyarllacH.
13b cblrTalan e3blréan rary yllb, nlar cblrta asboblan yoréarTéa,
bel8Man8an TaYuT Tasblablaréa kanalasblwb, basluyly oYcbaTéa
yobl k1lcblklasbnnHb cbirfuan bo‘Hb, nlaréa éelallarw yasasb, Kon-
lroluylLi3b, y1843b ya 18blansb ncbun rarur bo'18an barcba o ‘1cbartlar,
cbekH cbel8a cblyblar, yuralaTtT8 §‘acbr-buclurH8l,lextk lalablar,
120blar ya ko‘rsaltalar benl8an boYacH.

1 1-bo5Llch
1.5erntelnya oylan cbixHacH
251rikl konlmn cbliracH

3.TesblklatT$ Tarkar cbwuylan cbiriach
4,0ela! eleten(lan cbirMacH

-» @
1 2-bob5Lilch
LI (1rult T~cbka cbirlylar brlan
cblrlacb

tH StefHich
C'acHr-buéurHk  bel§an  uyoylMacb  ya
okbart
-4 batéa cblyansb cblirlylan cbwla(
T*-
1
-\ 1
4-bo8llcb
1 lMelallar eletenllan okbanacb ya okbaT 3onlan
yo2ib uoylacH
T * -4 2. CnxTa cbixiylan m8liclan ynr~12ib cbluback.



Oebllarwng 13b cblrtalan yuuyonéa bayon ebl8an e3blr nw3sb
1alMibl kabl be3b bozslcbcla balanlsa, TaY4uT wrcblllkka - 31Mal ya
3aTaraéorHkka ensbllacH. A8ar éelalnT§ 18b cblrtazl nwng Tay-
Iné e5kl121”a Tuyobsa balanlsa, esblrT Tasbl:ab8 noya ulflTtay
cbl2118anHS81T nararéa LUi3b lorlt. 13blab cbluansbéa bar bir éelal
rn3 aHaylll barOanéan ya arab rayarlanc!an Loral buyut 1<3ek3l ya
obl xonaH 3onlarbllan bel§Manalll.

Ma3salan, paxla lolalanTt cbl8/clan a”ab3b Tasblna3! apparaéan-
T kesmycbl sblaTpnT§ 3”aTnas”a LLUMO06.01.0001 bel81 uo‘yM8an
boUsT. Bunéa LLUMO6 - 3blaTtpwn8 Téek3 bel§l31, 01 - 3balllnp
larklbl8a k1ngycbl y"Y3b blrH8TT§ bel§131, 0001 e3a 01 - yi843b
birH81(1a81 birincHI éelal - 8(anwanwg bel§18IcHr. CbhlrtacblHK kur-
8l UNT§ bar bir LI15rT8a 1c§18bll boY§an ya21llarnl balansb yolll
bllan o‘2lasbltlach. Bunclay yarl&lar balanlacbéan [M3llar8a Ta-
3blnasorHk cblz2taebll 1 ul3tlan8a Tuyobuy unyllda~cba Téek3lar
uo‘yisbTUTKT: OCH - §eoTelnk cblrtacblUk: PCH - proyekston
cblrtacbllk; MCH - TasblnasorHk cblrracblLi81; YCH - yi8h3b
cblrtalan. TokarHk 3lano8lcla 13bloy benb yasalalll8an éelallarnt§
13b eblrtalan8a rr3ol kellrM”an. Har lkkala éelalnT§ cbap yon
5T - 10re31 kon3lrmkby lexnolo8lk bara bo‘l18anH81 ucbun barcba
nrnnHk o‘lcbatlan 3bu {oreséan bosblab yo”yM~an. 1-cbl2Tacla8l
olv yonH pnrrta 51rb8 uo‘yM8an bel§l bu 31rlnT8 msbbu cblrTa-
[*a TMYoby 13blantasH81M1 ko‘r3alalll, ya’w Taskur éelal prokal-
lasb yo*‘H bMan oHn"an ra8aloykaclan layyorlanalll. 5.80-3bakMag1l
bel™ o0‘n§ KO ToONéas:t 1a3bul ya cbap 10TTéast rcbkl rerba o'yb
lalluan 3lnénk 51FAaTT§ chateln 34 T 17 boY”an lesblk 3nbéan
ralllal lebrat3b 0,2 T T ekanH8ill ko‘r3alalll. 5bak11aTT8 yuuon
0 ‘ny, burcbaglcla Joylasb8an ya bel8lMar becb uanéay § ‘acllr-buclur-
Hk bel8Man ao‘yMta8an 3nl:latTt8 §‘acHr-bménrHk balancllklan
5.80-cblrTaéa 40 TkT 8a, ya't 4-loraHk kla33lkka, 549 e3a 80
TKT 8a, ya't 3-FHOraHk kla3slkka len§ ekanH8iw ko‘rsalalll. Turb
Hsbl 30ééa bo‘18an éelallar- bin§ 13b cblrtalanw ”auya! bllla Ko‘n-
T3béa la3ylrlasb T TKT. Bunéay boHaréa éelalnt§ uaHnHs:1 yokl
nrmnHs1 (5.80-3bak1éa) ko ‘raanl8anéek yorll yo‘yrla</l. 3orll po‘lal



prokaéaréan 1<¥8n bwurcbak o3ééa ya aylana bo‘ylab (H3l ko‘n-
w3bléast rmalenallar ncbun) Mw/Nb layyorlanaél8an ya keyTcbaHk
18bloy benlTtayél8an éelallarwng 13b cbl2talan LW rTayéb 8bu-
nT8§éek, 30ib oMwb, 70‘$blTcba 1§bloy berfMTayé”™an ya kon$lruk-
8lyasi wnrakkab bo‘lta8an yo8‘ocb éelallar8a bat 18b cbl2Talan
WrMTayés Buklsb ya e813b u3nH bllan 18blana(18an éelallarnw§
13b cblrtalan nlatt8 LUrllUsbl ya o‘lcbatlan basiléa an\y lasay-
yur bera olTasa, bunéay éebllatT8 10‘la yokl fis3tan yoyllTas:
cblrMaék YoyMTtalar a3o3ly lMMasb cbl2iy yo‘8‘onH§1€a balanHb,
nlaréa 13b cbl2talanéa ko'r3aésbwné Ho]| boYTagan o‘lcbartlar
uo'yMaé! (5.80-3bakl).

5.81-«bakl

2arur bo'l8an bollaréa yoylTa lasyTéa buklsb cblrlslan 181cb-
Ka LWasb c\\Ty bMan cbirMaé! ya cbluansb cbl r*TTe 10Kkcba3i8a
«Bukigb cblrwY» 3021 ycwb 4o‘yéaéi. CbletanT§ yaudoll§lu
burtaséan éelal ko‘nwsbléa nnt8 yoyMrtast! Joylasbltab8a rux-



8al elllacH. BunHay HolarclayoylTa 1kK1 nna™al 181cbka 8b*nx-punk-
r cblzis blMan 1a8Ylrlanac ya «YoylTa» 30°21 yorlb Ko ‘rsallltaycH.
OelorTablyaknoycbl eletenlan bor Helallartn§ 1& cblrtablHa
n1latT§ erkTt yaziyab agosty LLa$b CHi21q blMan, usbbu eletenlwng
bosblan§4cH ya2lyaHclan o°‘r8ar8an bolall e3a T 8§ icbka 3blnx-punk-
Vr cbl21a blMan 1a8YirlanacH ya bunfMay bolalw ataloychl o‘lcbarilar
Ao'yMack (5.80-8bakl). Oelallar 10la8l Tay n T yo‘naHsbclast (yo8‘ocb.
Ao™ 02 Telall lenla8l, proka! ya bosbsa) nllenalarHan 13blayan
boUsa, rarur bolarHa 13b cblrTaknHa lolanT§ yo'naH3bl 1kk1i yosH
3lrelka blMan ko'r3alllacl ya *e8i8bl1 wrob ber/flacH (5.82-3bakl).

5.82-*bakl

5bunt8clek ualatH (lek$lolll, bbra ya 3bun8a o‘x3basb) Ta-
lenallarclan Helallartn§ cbl2Ttalanc!a bunéay saHatlarnTt§ _Joy-
b3bl3bl lexwk lalabalarSa koYsablacb (5.83-8bakl). 0 ‘n8 ya {e3kan
lotonH (cbarTt, *exTk Ta*olar, klyonka ya bo3bsia) TalenallarMan
layyorlan8an éebllarwng§ cblrtakniia, rarur bolaréa, (5.81-8bakl-
éa) Ko‘r3abl8anéek cblaansb cbl2184wn8 KOkcbasi8a «CIn§ KO ToT»
80 21 yo21b A0 ‘yMaék E8k12larnl baJan3b blxpcblan”a bo84ls anyiéa
(5.81-8bakl, a) ko‘nrwbéa éelalnT§ yassol lasyT, (5.81-8bakl, b)
Ko‘nw8béa éelalwng 1&8dcblrTas! ya tboya* (5.81-8bakl, &) ko‘nn-
18béa e3a éelalnTt§ {ayyor s|lT8an boléa8l eskizi cblrta3! benl8an.



Bn éelalwn8 nTThl proyeblyasia clelaliuko'nnTay sol8an Shsrriu
Ko'r3ab3b ucbun nnga diryir benl8an, nebbu 1agyirw (5.81-8bakl, cl)
Ko ‘nw$bcla ko‘nsblngi2 TM TKT. 3bn asnoéa bosbua <lelallaTT§ ya-
uuoliagyin8a uarab nlatt§ bart eski2iw balanab TM TKT, umyllla,
ya'T (5.82 5.83-8bakllarcla) bosbua clelallatx baT balJanH8bl8a cwmé
18b cblrtalan 1a’lntol 3kanéa benl8an.

5.83-abak!

Ne/ora* 3ayoHan

1 Eskiriar éeS8an<3a yanéay cblrralar LsbunMacH?

2. 13b cbl2T1 a a1 cle8ancla uanéay cblrralar LUsbuniaclA?
3. Esk12 ya 18b cbl2Ta1an TTa Taysacll cbirfacb?

4. Esk128a yanéay blablar so ‘yMacH?

5. 13b cbl2Talan8a yanéay blablar u<¥yllacH?



W-bo'HT. KOMPY11TEK CKAP1KAS81

6.1. CA3, CAE, CAM (1211111 ya un T MnkKowyaHan

Ma’luTkl, blror Tab3ublw 13blab cblyansbéa mun8a, Tab3nlol-
Wwn8 bo2or8a cbluan3b yauiwng Li8sa, Tab3nlollannarxTT8 KaT
ya 81&TN§ yumuon bo‘Hsbl kabl a3o03ly blablar yo‘ylMaés Bu la-
lablart CAO'CAE'CAM 1lexnolo8lyalanT ken§ rrsaiyoséa yollla
Tazéan lunb atal8a o3bln3bwng Mop yo‘u,

Ma3sbTa3orHk 3obasiéa - aylOTalik loylbalasb Veirw (AbT) 1
3buncbast oéaléa, CAO'CAE'CAM W21tlan8a wa3ba&n Lo‘llatHb,
un(la koTpymler yoréartéa loylbalasb, 13blab cbluyansb ya TubarkHs-
Mk TadmnTtoéanw bosbuansb Tasalalanw atal§a osblruycbl éasllirlar
lo‘plarT8a T3balan f0‘1larlaél.

Ho2irs1 kun8a keHb émnyoéasi éeyarll barcba kaHa korxonalar o‘r
13blanéa koTpyulcr lextkalan irkoTyaHanéan ken§ [oyéalanTouéa-
lar,ya’t CAD3, CAE, CAM iiriiTn yoréarTtéa. Bun 11211 0'221T1Ta318a
Luunyieast yarlblarTt olaér:

2atonayly loylbalasb TeloélanT, ya’w Ko‘p yananll loylbala3sb
TeloélanT umlasb ya elTekity yananl7|arLL| MEVEH ya uaror uabul
ullisbw opiTallasbiinab;

* loylbaloycbl Tubanél3wng yoély Tebnaii bissasilt o3blnsb;

« loylbalasb buyallantn§ 3sMaiiT 03bT3b;

* loylbat 13blab cb*8bJarayouww bosbuan3bw 2atonay lylasHiin5b;

* eleklron bl3oblasH TasbTalan yoréartéa 3Toy 3blanw TMkKart-
Tal ya *8"a Tnééa! obléa atal8a osblnsb.

e {ek3bln3b obyorwiw kaTayinsb ya TukaTTal naTtmuna8a
ensbl3b ucbun loylba yaront yelarH éara]a8a o3blnsb, 3bu bllan
bir8a yau* 3ariilw katayinnsb.

Hoz2irs1 kunéa ayloTaiik loylbalasb vizimu €o1irasiéa lexuik 11217
bolain ancba Turakkablazbgél3

BTncbl CAO W2ltlan 60-ylllaréa payéo bo‘l8an. Aynan 3bw
yauyléa Oeneral Molors koTpaTtyasiéa, Tab3ubiinisblab cbluansb-
8a layyorla8bnln§ Tlerakily 8§raiik Mziilu yaraiil8an eér.

30.Bacanl Agal\al, CMASraal “Breertocirad\us’ TallMeCral m-HLLIEc/vcaHon
Prrule bitHcl OEbH! - 2008.18.1



Ho21l§1 kmnnéa blir ualor ken§ larual8an CAO'CAE'CAM 11217lan
Tay]uné, xusmsan, CAMA, 3oMé Lork3, AnloCAO, ProEnS§reer,
30Hé Eé&8e ya b.k.

3bn CAO'CAE'CAM koTplekslan ora3léa 8oHé E&8e 8T Texa-
WK ée*allar ya kon51rmuk3lyalarw loylHalasb ya 13blab cbluansb ]Jara-
yonlan ncbun toU]allan8an iTk3tonal ToéulMaréan Xasbk/1 lop8an
ga$lvrilar lo‘plartclr.

80Hé Eé8e 8T6 éasllrlar lo‘plarw blr uancba smlayHklar8a e8a
Xu3usan:

 loylbalasb JarayowTn§ LUH bo3sytoblanéa yaSona eleklron 10 -
éeléan Noyéalawsb TUTKT,

e fawd N3TKrw ToéelasblT3béa yanalston lexnolo8lyal
KYasbTUTKT;

e loylbalasb JarayoTéa cHekll eletenllar nsmHeéan Moyéalatb bl-
3oblasb ya lablll eé3b iTkoTyau Tay)médl

Bosbua wréasi AETlar bllan Toéellart altasblnuy iTKoTyau

Tay]ué.
CAO, CAE, CAM (121IT1 TaHumnlolMNuloylHala$H, kon "l rnkmyasbl
1$blab cbld3 ya (ayyoHasHw koTplek$ a\(otallasHMn3H
ncHun uwoYlawlacr. Aslkla ucbla Har xN tay3acMa 1$MblMaclluan
$|$(eTalar blHasHHrM an, ya’t blna ba/acla 13Hlab cbluluan.
(Nar ~my~(1la™cHa laysllanaclT:

« CoTpuler Mitec! 0e$18n -
* KOMNbIOTEPHARA MOAAEPXKKA KOHCTPYUPOBAHUS
(KOMNbOTEPHOE NPOEKTUPOBaHUE)

« KoTpyu”erita a\lloTaiik loylbala$i

> <

« CoTpu*er Albe<l En§teenn§

* KOMNblOTEpPHaA NojAepXka WHXEHEepPHOro
aHanusa

« loytban! a\/lotaM anaHr pisb.

« CoTpuTer Alilecl Manu{ac*unn§
‘ A M * KOMNbIOTEPHAA NOAJEPXKKA U3TOTOBNEHNS;
* loylbanl a\/lotalk $blab cblaan$H.



CAQ 21T 1 T § 13Hlab cbluan3Hcla8l a303ly loylbala3H kK10 ‘lcbart-
M(23) ya ncH oUcbatH (30) loylHalasbcHr. 20 aso3an konslruklorHk
Hwuuaitan ya cbl xTaknT ra5rryla8b1t3H8a To'Yallan8an. 33 e3a ucb
oYcbatH peoTte”™nk ToéeHar, Telnk blsobla3b ya badiily ko*nT3H-
larw yaraé3H KnKoTT beracH4L

KoTpa5-30-Ko351lyanln8 A3kon koTpaTya3TTg Tab3nbn bodlk
géelallarrn 20 ya 30 Toclellanw yaraiisb ya konslruklorlk buualdan
yacblrraknT rasrtyksbinsbpga 1o ‘Yallan8an (6.1,6.2-3HaklMar).

41 Baxam A%THY/, CMANYaval ' Bfdneerto%cira\lm™  Tala McCram -HLLIEcIvcal/bn
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AnloCAO A(}8HNTS Awullléesk koTparnya81T1§ Tab8uloll
bo'Hb, TasblnasorHk, arxkekllra uyurnH3b 5Sobazl 20 ya 30 T1O-
gelManw yarainsb ya kon8lrmklorHk buuaiian ya cbl2talanw ras-
rnlylasbl1M5b8a 1 o0 ‘Yallan§an® (6.2-3bakl).

6.3- aHakl

8oHcl \Yorks éasllin A(}8HnNnT8 8oHcl \York3 korporablyastt®
Tab3nbl bo‘lb, To3k3Hunycban paratelxH loylbalaSb ucHwn en§
unlay éa8lwurlarclan bincHr (6.4-3bakl).

Cala claslvrl PransiyanT§ Oa33ank 8y8leTe8 KoTpaTyasiTak3un-
1o(1 bo‘Hb, ayla3o2Hk, Tasblna3orkk, 8lckolexrnka ya bosHua 3Hwun-
8a 0 ‘x8ba8H 5okalartloylkalaskcla ken§ u0‘1lanack (6.5-3kakl).

42n\m/\r. Ty3apr.coT



CAE 12ut yelarHcba xIMNTa-xii bo'Hb, loylbaT anaHr ulllsb kel-
Ta-Kelll 81, ToéeMasblMns3b ya loylHa uarorlanw opintaHasHIMn3H"a
T 0 ‘Yallan8an. Bu 1121rn(1a8l éaslurlar azo3an cbekH eleTeT TelocH
asosbla 13blycll, ya’w buynTtw Juéa Ko‘p mmuck>rcla8l bo‘laklarSa
ajravb bo‘layol8an]arayonwn§ la’stwlay3ltlasH yoH oruaH anaHr
AlMach (6.6-3Hak1).

6.4- $bakl

AMS5Y8 éasllin A<38HwnN8 Ans3y3 1lnc koTpawya3i TaH3ulown
boHb, CAE 1121rurcla8l cbekH eletenlH anaHr 112lrucla {3blayé”an
ntyersal éasllr blsoblanacH. Bu éa3lur yoréarTtéa tuslabkaTHK,
18814HK, eleklrorna8nlU2T, §1(1rocHnarwka ya bo3Hsa 3bu kabl 30ba-
lar§a bo8‘HuanaHrkrT atal8a o3bln3b TaysacHeéa yo'ManMacH. Eln-
éan lasbuan cbl2iuH ya cbl2i1sH bo‘lTta8an, 3lUstonar ya 3lalstonar
bo‘lta8an uallly ]13T éelortablya3! TexaTka3s! ya Kon3irnmkslyasi,
8ar ya 3myumuyHkK Texalw Kasi, 1881HK nra”3b ya altasblT3b ya 3bu
Kabl Tazablarw yecbl3béa émnyoéa ken§ rwulyoscla yo'TlanMacH.



6.5-xbakl






6.7- $Hakl



CAM 121irwinT§ asosly yarMas! bu lexnolo§lk JarayonTt 13blab
cbls18H, 3onH HasllrHa bosbuanla(b8an lexnolo8lk uunltanl bosb-
uarmycbl HasllnTt 37”er yllsb, B3bloy bensb JarayoTT ToHelasb-
Hn3b, 3bu blMan bir yaul(la 13bloy bensb Jarayowcla8;1 ke3nycbl asbob
ya 2a8aloykaning baraka! lrayeklonyastl uunsb, Bbloy bensb ]a-
rayoT ucbun yaul notaslT bl3obla3b ya bosbualar.

CAO 1121tl(la yarall8an ToHelllan CAM ii2irtéas: claslurlar
3onH claslurcla bosllarMaclMgan Has”oblar ucbun lexnolo8lk Jarayon
13blab cbluyach.

Ma3lerCAM AO3HTnA CNC 3oMware 1nc koTpawyasl Tab-
anlol bo‘Hb, 3onH HasblrHa bosbuanlacH8an yo~'ocblarua I1sbloy
bernycbl, lokarHk ya [rererHk Hasl8oblan ucbun Hasllny la’ttol
yar”asw balarach (6.7-3bakl).

Ne xora( $ayollan

1 CA3,CAE,CAM 1121011 Lanaya 11217 ?

2. AyloTabk loylbalasH iriirn HeS8anHa ruta LUsbunMacH?

3. AyllTaiik loylbalasH m2irtTwng asosty ya21"a51 ttaHan (bo-
ral?

4. AyloTallk loylHala8b irtl uayeHarHa uo‘1lanfMacH?

5 CAD ni2at 77§ asosty yarl'asl tt1a?

6. CAE 21T T T § asosty yarl'as! wta?

7. CAM TkirtnT§ asosly yarlas! tta?

8. AyloTabk loylbalasb I rTTTU uanaua aalllblan Tay)ucl?

6.2. «KoTpas 33» proirarrtalan Hauybla (p~uacHa Ta’1nto(

KoTpa3-30 proyekloycbl aylotallasHIruycbl 5131etalaroiagi<H.
K.o3gwyanin§ Askon kKoTpawya3) 1blab cbluyar§an. Btncbl Talla
1989-yMHa 13blab cbluarM”an. Mnckny3 operalston 818letasl o3itHa
KoTpa3s 5.0 yerslya5l 1997-yMMa 13blab cblyanl8an. K.otpa3-30 He-
bllarw 23 ya 30 ToHellanT yarab3b ya konslruklorHk buuallan ya
cblrtaknw ra8rrylasblt3b8a T 0 ‘Yallan8an.

KOMPAB8-30 Hasllny pakeii LUrH lartoylarcla ayllTalasburil-
8an loylbalasb 13blanT oHb bonsb ncbun 13blablalL.

KOMPA3-30 515{eTaslcla umylcla8l buuyaHarw boslM allUsb Tun T -
KT:



1k11 oYcboyH nto(1cllar:

Oclal - yla‘MTa8an yakka bolllag! Toclel. Bu buual kengayiinagl
.T3c! ga leng.

Ceellia
Kir&rcla
yan~. bua(lar
oynaclaupy(1asL
bo‘HTtlar
Tay|ucl.

6.8- 8bakl

Yin‘ta - blr necbla clelallar ylguncl18iclan bo3ll boUpan Toéek
Kenpgay”~tam - m3c! ga leng.

Craik Hu|)a(lar:

CblrTa - 3blatpH cblrTa pyk3sbpgan gradk blwal. Kengay1r a st
- .ccln' pa leng.

Pragrelll- araiik buuabltg uo‘sbltcba Mpu Kengayitasl - /im> ga.

Ma(nM bun|) al lar:

8pelsllkablya - yla‘ta bauyllda taYwutolar ylpgYlpan Huual.
Kenpgayit ast - $pu>ga leng.

Malnll buua! - TallUH ta4umTtoHar yorlgan Huua!. Kenpgayit a 8
- .cc\V ga leng.

2.818(eTa 1n4erfeym:

OasuuTn 1sbga LW3bln3b barcba éasllHarwisbaa LU3bln3b b/lan bir
xcbr, ya’t Tyck—*lMporpammbl-+AckoH—+Komnac-30-+Komnac-
30 yobl 13bcbl 8lolclanl yarHkcla stobsoncbaTtng cbap L gTacbasT)
|[kk! Tala ler bo313b Kerak (1-rasT):



OasllUr 13b8a 1msblnl8anéan 30‘n§ éasllir bosb oynas3TT§ KO ‘M-
3bl Mmy”cMa8”cba boYacH.

36 KoTpa3 éa3int oyna3TT§ a3o31ly eletenllan:

e CTaHfapTHaa naHenb - 3"anéarT paneH

 MaHenb Tekyuiee coctosiHue - Hozirs: Jarayon paneH

e MaHenb Pexxumbl - Ke]lwlar paneH

*MaHens Bug - Ko‘nwsb paneH

* [[NaBHOe MeHI0 - A308ly Tenyu

» 3aronoBoK OKHa - Oyna 5arla\'basl

* Pabouas ob6nactb - 13bcbl bo'Hrn

* OKHO JOKYMeHTOB - Huuaiar oynast

 KomnakTHasa naHenb - 1xcbat paneH

e [1aHenb ceoiicte - Xusmslyallar paneH

» CTpoka coobuieHnin - XabaHar yalon

8arlayba Boxb Tcnyu 1n51rvwen(lar paneH

Daw YK N F5m
& 2 m«»10-1 Heoe



1xcbatlar paneH aunyléa8l bo‘Htlarclan JSlora!:
*OeoTeMya bo‘lHT
e OYcbanMar boYTH
» Bel8Mawsb bo‘HrT
* OurllUsb ucbun bel8Mawsb bo* Hrw
e TabnHa3b bo‘Hrw
e Paratellasb boHrw
« (0 ‘28arbn3blar bo“Hrw
e Ko‘nwsblar bo“Hrw
e Max3us3*3bHn3b bo‘Hrm
e LlI3oboHar bo“Hrw
» Makroeleten(;lar Lo‘yl3b bo‘1Ti
e Tanlasb bo‘Hrm
OeoTelnya bo‘lUT

CeoTelnya bo'Hrt umylcla8l buyrmylarHan Loral

*, Mwuull bosM ullsb bnyrng§‘l;

n Parallello‘§8‘n cblriy bo3l yllsb buyrnsM;

KesTa boall yllsb buyrnsM;

®* Aylana bo3ll yllisb buyrug4;

C* Yoy bosl ullsb bnyrng4;

(T) ELUp3 bo3sl ullsb bunyrngs;

3 Bels8lMart kelTa-kel: KTN3b buyrugs;

$45Cb121L, boslM yllisb buyrngs;

A Muliebl21y bosM yllsb buyrngM;



E8n cbirw bo3l Allsb buyrugs;
Paska boall all3b buyrng‘l
To‘wloulasblinib buyrngs;
I~T, To‘é ‘n burcbak boslM ylUsb buyrug4;
'(51|KonLUr bo3M ullsb buyrngs;
/1 n ExY1icWBian(a bosl yllsb brnyrug4;
8blnxlasb buyrng‘l

Obyek1wng proyekunT bo3sM yllsb buyrngs.

OUYcbarlar boYHw
0 OUYcbanMar bo‘Hrw anyblast buyrualarclan Llora*

U Ayloo‘lcbat bosl allsb buyrng4;
|«-~Cbl21sH oUcbaT 510 ‘y13b buyrugs;
'S 0OlatelrH o‘lcbat f0°y13b buyrngs;
?)4 KaclusH o ‘1cbawlar 50 ‘y13b buyrngs;
BurcbakH o ‘lcbawlar 50 ‘y13b buyrugs;
r|YoynlMg urunlk o‘lcbatlanw s0‘y13b buyrng§‘l,

AN

BalanclHKT oYcbasb buyrnéd.



Bel§Malwb bo4nw
0 Bel8Marn3b boYHw umnylcla8l buynuylaréan nora!

'2? Maln KTin3b buyrng4;

LUl "Hyal kTb3b buyrus4;
3beroxoyans bosl yllsb buyrng4;

A Bara bosll yllsb buyrung4;

TM\Cbluar15b cblri§M bosl ullsb buynwy;

/= .loylabbuyTtl bel8Ma3b buyrng4;

A C)abul slMa olacH8an ko‘nws3sblar buyrug4;

M Ke3s13bi13b cblrl84 bosll yllsb buyrung4;

A*. 8lrelka Ko‘n3b buyrugs;

& Chblsaaruychl eleten! bosll ullsb buyrug4;
1kkl nuula bo‘ylcba 0 A cblri84 bo3ll yllsb buyrng4s
Aylo o‘y! bo3l yllsb buyrngs;

¢ Marka21M bel8Ma3b buyrngs;

S "ToYuwTon cblrw bo3M M"8b buyrng4;

3barll ke313bTa bo3l yllsb buyrng4.



[8Tabnrla$b bo‘Hnu
»LL, Bel8Man8an obyekMart aunsb buyrngs;
«3 Bel8Man8an buyruslarw bunsb buyrnsl;
3 Bel8Man8an obyekHarT TazsMablasb buyrusi;
'3,'Bel8Man8an obyekllart 81tTelnyalasb buyrng4;
Bel8Man8an obyekéaréan nusxa oHsb buyrnsi;

Bel§Man8an obyekéarw éelortablyaksb buyrng4;
-/A Bel8Man8an obyekéarT ylysbayltsb buyrunsi;
~1 Yauilobyek(8acba cbo‘213b buyruss;
*NObyekluw Alysbla 3T€T3b buyrng‘l
O Bo‘H 11 lo2alasH buyrng4;

Paskaw «Ycblnsb buyrngs;
+| |To2alan8an bo‘Huww siay'a HKk3b buyw84;

)Ya TALUWMB3Ma To31lasb1T13b buyrng‘i.

ParateMa3b bo‘HT1

|*|ParaTtelrla8b bo‘Hrw anyléa8Maréan liora!

\ x("8aarltalarTt Ko ‘rsansb bunyrng4;



—4 Oonzonialllk bosM yllsb buyrng4;
ErkTHkK Hara]astl ko ‘r3a{isb buyrng4;
1** TYuyblarw 8onronlal bo‘ylcba lek13lasb buywsM;
[ nParallel cbl2lular bosl ullsb buyrn§4;
0)nKo‘r3aisb Maralaslt o‘cbT3b buyrnsi;
O Te81b luruychl cbl21ular bo3M ull3b buyrug4;
Muulaw bel8Mab oH3b buyrng‘l
[ KxMuslarw {cn§lasbbn8b buynwy;
OUYcbarrMarw o ‘taiiab buyuig4,;

Ul ObyekMartn paratelrlasb buyrng4;

Ko‘nt3H1lar bo‘lirTr
|, |[Ko‘nt8blar bo‘UrT unylcla8Mar(lan iborat

COKesisbTa ko‘nwsbl bnyrngs;

E9 Yansi ko‘nT3b bo3l ulllsb buyrng4;
|°| sianlar1 boHHa bo3lM ull3b bnyrngs;
N3 Ho2irs1 ko‘nT3b parate*rlan buyrng‘l
L, Ko ‘rsaH3b buyrng‘l,

ProyekMasb oruaH ko‘nT3b buyru™y;



= 8lrelka bo'ytoHa ko‘nT3b buyrngs4;
O_Ke513bTa bo3lM ullsb bnyrngs;

Cbluyarunycbl eletell ko'nw3bl buyrn§M;
TWMabalHy ko‘nws3b buyrag4;

|2 Maballly ke313bTa buyrng4.

8pelsllika*$lya boYTu
L 3pet3llkablya bo‘Hrw umyléaéllarclan iborat

N BO‘HT yo‘3blsb buyrn§‘l,
[BY1éT a larn>bosbuan3sH buyrngs;
*or BaJawycbllar uo”bl3bl buyru§M;
N 0 ‘rw8a yoby13b buyrn§M;
|"8021a3H buyrugs;
Ma4dwutoéarT 3T1Xrotrablya ™178b;
53 Obyekl18a Tax3usk3sbérnycbl obyekl s0‘3bl3b;
en Obyek! 1unTt Ko”r3aHsb buyrng4;
(™58 pe131|7| Kaisltya obyekiiTlaHrlrlasb buyru*M;
tl HaTtTa obyeklw Ko'rsainsb buyrugs;

Taslul obyek! L0'3bl3b buyrn§M;

216



HaTtTa obyekllartlaHnrlasb buyw§‘l

2 Tabbul obyeklTtlaHnrlasb buyrugs;

AN

A

© 0o ~NOoO gD WN

Obyek(8a baraéan u03bl3b bnyrngs;
Obyek18a yo‘sbltcbalar si0‘3bl3b buyrngs;

Nexoral 3ayollan

. KoTpas3-30 éasllin8a uaysiéaybl a3o3 30l8an?

. KoTpa3-30 cla3lmnTtng a3o31y yazilasi tTa'.aréan LUoral?
. KoTtpa3-30 éa3lun uay3l 3obalarcla 13bhk1:11ac11?

. Cbeliyo] bo'HrTéa T T a 13b baJanlacH?

. Pra8tenl bo‘lrTéa T Ta 13H baJanlacH?

. Teksloyoy éokwnen! blYHrtéa 7 Ta 13b balJanlacll?

. 8pelslllkalslya boUYiitnéa T T a 13H ba]JanlacH?

. Oelal boUTHpga TTa 13H bajanlacll?

. 3borka bo‘Hrtcla T T a 13b baJanlacll?

10. KoTpa3-30 &asiignéa yans: buuyal oynasla uyanéay bo'Htlar
Tay)u<1?



Ne6 Pan bobl-1; Nan bo‘Hnn-1; (*ywlk (laralabl-1;

Mwuylawn}» necbla orXo8onal proyekTam Tay)uné?

A)3

B) 2

01

0)4

Ne9 Pan bobl-1; Pan bo'HTM ; ("yTW Kk clarala*>1-1;

To'irlebw unTy necbla orYouona! proyeK81ya*1 Tay]ucl?

A3

B) 2

01

0)4

Nell Pan bobl-1; Pan bo‘HTM; (21yTHK (lara]a$M;

Or(o8onal proyek$|yala8H yana yaym noT bHan ynnllacll?

A) Paralle! proyekslyalasb usunb

B) Markaz1y proyek8lyala5b nsuH

C) Mory navH

O) 0lysbly burcbakH proyekslyalasb

Nel2 Pan bobM; Pan bo‘'HTM ; OTnlK clang13M;

Mwuyla uon/.anlal proyekmya (ek|$Hkka (eukHI boYsa ~ay*™ proyek$|yasi
|0 X| (e”3bW boMa<WA?

A) ProTal proyeksiyas1 [OX] 1e§13bl|

B) Oonronbl proyekslya51 [OX] ua leélabll

C) Oonronlal ya 1rolllal proyekslya3l [OX] 8a 1/ 1"bl1

O) Proll proyeblyaB! [OX] 8a 1e813bb

Ne13 Pan bobl-1; Pan bo‘HnH-1;

01yTrk iarajasl-2;

0a\8l |a\ob(la C nwna(a | blsseklor (eM3Hkka (cuuHIA?

A) C (40,50,50)

B) C (40,-50,50)

C) C (40,50,-50)

0) C (-40,50,50)

Nel5 Pan bobl-1; Pan bo‘Hnu-1; (“"ywHKk (larajaul-2;

V ya H proyekslya lekl1slklan 90 boYsa....

A) Pa/o 4 oklanlac'aanl8a boYTtacH

B) Ha/o 5 ok(anlaclaanlua bo'lTaél

C) Paro 6 oklanlac'aanl8a boUTtacb

O) Paro 7 oklanlaclaanl8a bo'bnacl



16 Pan bobl-1; Pan bo'TM; Olyw HK (laraa<*1-2;

V ,H ya\Y proyekmya leklulklan 90 boUY3sa....

A) Paro 8 oklanlaclaanl8a boYTtacl

B) Paro 5 oklanlaéaanl8a bo'HnacH

C) Paro 6 oklanlaclaanl8a bo*Una<i

O) Paro 7 oklanlaclaanl8a boYwacH

Nel17 Pan bobl-1; Pan bo'TM; (“ywHk clangl4l-2;

KoruMnablan blMan berMuan nu(]lanTty sayin oklanla(laan((la Jo\laulluaniyl
awuybuwun A (70; -20; 10)

A) A nnula MaronT§ Il okblHaéa Joylasb8an

B) A nuula MaronT§ | oklanlac'aJoyla8b8an

C) A nusila FaronT§ Ill oklanlac'aloyla$b8an

3) A nnyla MaronTt§ IV oklanlacla]oyla$b8an

Ne18 Pan bobl-1; Pan bo‘Hnu-1; N\ malk Narala$1-2;

Oay$l [a\o!mla C nuula (ekkMkka (e§I$HMT?

A) C (10, 0,10)

B) C (10,-10, 10)

C) C (10, 10, 10)

3) C (10, 10,-10)

Nel19 Pan bobl-1; Pan bo‘HT1-1; (*yTMK iarala*1-2;

()ay*l Ja\olHla C nu<|(a IV ok!an(a(laan(8a (e§l$bH?

A) C (70,10,-10)

B) C (-70,-10, 10)

C) C (-70,10,-10)

3) C (70,10,10)

Ne20 Pan bobM; Pan bo‘lnw-1; (*TNMK #aralJa<>1-2;

(taysl |a\ olHla C nusla[OX) o'awa le2[*bH?

A) C(50,0,0)

B) C(50,0,25)

C) C(50,0,10)

3) C(50,0,25)

Ne21 Pan bobM; Pan bo‘HTM ; ("ywHKk liarala*1-2;

an$1 Jayobcla C nus*alOyY) o~"a (e"3bA?

A) C(0,40,0)

B) C(50,0,25)

C) C(50,0,10)

3) C(50,0,25)

Ne22 Pan bobl-1; Pan bo‘HT1-1; (*yTlMkK clandw-2;

(tay*| Ja¥ob(la C nuy!a[02) o‘ulpa <e8l*HH?

A) C(0,0,60)



B) C(30,0,15)

C) C(40,20,0)

39)C(45,15,25)

Ne23 Pan bobM; Pan bo‘lMnH-1; (“"yw Wk (larala<>1-2;

Oay*1 ]Jayobéa C nusala “onronbl Xek"Hkka yasaw Joyla*b§an?

A) C (70,20,5)

B) C (70,2 0, 20)

C) C (60,5 ,40)

3) C (5,60,50)

Ne25 Pan bobM; Pan bo‘HTM ; CMyTHkéarala!l>1-2; N'4unylawn8 sonxonbl
proyek*N\a (ckiulMkka yac)TMulfaay« koorcltala oruaH berMac?

A (2]

B) V]

C) [X]

39) [X,2]

Ne26 Pan bobM; Pan bo‘HTM ; 01yTH K <lara]a*1-3;

(3aysi Jalobiia B nus*a Il bl*8eklor (ektolNkka {e"bH?

A) B (40,-50,50)

B) B (40,50,50)

C) B (40,50,-50)

3) B (-40,50,50)

Ne27 Pan bobM; Pan bo'lMTM; C/NlyTHK clarala$l-3;

C nuy(a lron(al 1ekM |”1ga w$ba(an *1TTe*n kK boYuanina mnTA
koorcMnablan uyan(lay boda(H? C (50,20,30)

A) C (50,-20,30)

B) C (50,-20,-30)

C) C (50,20,-30)

3) C (-50,20,30)

Ne28 Pan bobM; Pan bo‘UUTM ; CMyTUK clarala«l-3;

(Jaysi]aYob<la N nua*a | bl$«ek!or (ekkHKKa

A) 0(40,-10,-10)

B) 0(40,10,-10)

C) O (40,-10,10)

0O) O (-40,10,-10)

Ne29 Pan bobM; Pan bo‘HTM ; <1yTH Kk Marala81-3;

To‘i‘n cbwsa Ke*Ta*1 bu-

A) 1kkl nusala ora51(1la8l en§ Li$aa Takola

B) >1nalalar y12*1ncl15l

C) Musala ya yo'nallxb ora8lcla8l Tasol a

O) To'§‘n C/i2illya lek15HK ora5lc!a8l wasola



Ne30 Pan bobM; Pan bo4étM; OKTIMK Jlaralabl-1;
Proyek$|yaloycbl *o‘n cbwuy ieb rMraga aylllacH?
A)To‘é‘n Cbkif blror proyeksiya 1lek15M812a perepenéublar bo4sa
B) nturTy 10'8'n cblriy [OX] o0‘al8a 0§ 'Ta xolallla]oyla5b8an
C)nturty Ne'8'n cblrid[02 ] o'al8a 0§'rta xolalclaJoylaSb8an
O) Oonronbl ya lNronlal proyek$lya51 [OX] 8a parallel Joyla$b8an
Ne31 Pan bobM; Pan bo'VITM; (“lywHk cluraaul- 1;
Conronbl To2‘n cbwywny 1/1an saysfan?
A) Pronlali: prolli2:
B) Oonronbl 121, pwiAl 121
C) Corizonial 12z
O) Proll 121
Ne32 Pan bobM; Pan boMTM; (*yTlMN kK clarala*M;
Parallcl*o‘p»'n cbwubunTtt”....
A) BirnoTlN proyek5lyalan o‘raro parallel boYacH.
B) Oonrolla! proyek8lya51 o'raro parallel boYacH
C) Pronlal proyekslya5l o‘raro parallel boYacH
O) Proll proyekmyas! o'raro parallel boYacH
Ne33 Pan bobM; Pan bodH TM ; ("HywHk claralasM;
Conronbl (o'y'n cbwywny, ﬂay*l proyekblyas! nnt§ baslysly kallalwl beracl1?
A) OonroTtal proyekslya51
B) ProMa! proyek5lya51
C) Proll proyekslyasl
3) Proll 121
Ne34 Pan bobM; Pan boUnw-1; OTnHK clarala*M;
Proll »0*8°rl cin/icininy siay*l proyekmyas! wwny bayly(|ly kavaHubl
beracK?
A) Proll proyek$iyast
B) Oonronbl proyek5lya51
- C) Pronlal proyek5lya51
O) Pronlal 121
Ne35 Pan bobM; Pan bo'HTM; OKTIM K Jlara]a$M;
Oacbon (0l cb|21ﬂ (ekKHKKa perpenclkunlar boYacH?
A) Tek15Hkka XeM bl o'raro ke3*HnYcbl 10'8'n cblrlslar8a perpenclblar boYsa.
B) Tek1$Mkka 1e8§13blM §on2onlal proyekslyaloycbl 10‘§‘n cblz2iy boY3sa
C) Teki3HkKa 1e813bH prolll proyek3lyak>ycbl1o'8‘n cblrls boYsa
3) Tekiw3Mkka 1e813bl1 'ronbl proyekslyaloycbl 10'8'n cblrisi boYsa
Ne36 Pan bobM; Pan boUiiTM; OKTIMkK claralasM;
Proyek*lyaloycbl *o‘ii‘n cHwuy necba(a 128a ega?
A 1



B) 2

C)3

0)4

Ne37 Pan bobl-2; Pan bo‘lwii-1; (}lyTWk itarala*1-2;

Blror proyek*lyalar (ekblw~a parafle! boU”an cln/n| bu -

A) sailb Ne‘§‘n cbl21a

B) 1)Turwy 10‘8‘n cbirla

C) Proyekslyaloycbl To‘§‘n cbl21q

O) Parallel To‘8'n cbl21ia

Ne48 Pan bobl-2; Pan boUuw-1; (*"yTH K naraja*1-2;

To‘8'rlcb|21l-l proH1 proyeblyalar (ekbl)kka perepen<Wkunlyar bo'l*a bu ...

A) Proll proyeksilyaloycbl KO*'§‘n cblrls

B) Pron(al proyeksilaloycbl 10'8 ‘n cblrls

C) Oonronbl proyekslyaloycbl Ne‘§‘n 0)11214

0) Prolll KTo‘ ‘n Chbi2il],

Ne49 Pan bobl-2; Pan bo‘lwii-1; ("yw /1K narala*1-2;

1\nula(lan To‘§‘n cbl/nuyacba boY”an wa*ola bu ...

A) Muuyblan Ne‘8‘n cbl2iyua 1nsblnl8an perpenclhblar

B) Benl8an nusllléan 10"§‘n cblrmwn$> bir ucbl blMan birlasblwl8an Ta3o!a

C) MuullHan KO*§ ‘n cblriasa wsblrf8an blror-bir Ne'§‘n cblirls

O) Mus(acian 108 ‘n cblriasa yaaT Tasola

Ne50 Pan bobl-2; Pan bo‘Hnn-1; (*yTH kK (laraJa«n-2;

Arar lo'ii*rl cbI219 H ua perpencHkular boYsa, nwny ~onronbl proyeks$lya$l
uan(lay boYacH?

A) >rla

B) To'é'M GHI21L|

C) Haulsaly kaunallk

O)o §‘Ta

Ne51 Pan bobl-2; Pan boult A ; ("yTHK clara]asl-2;

KeulsHu\cb| 10'8‘n cHl2lylarnl...

A) Keslsb8an nuna1a3TT§ Ilronbl ya §onronbl proyeblyalan bir bo~Yoycbl
cbl215kia Joy 1asbac/l

B) Oonrollla! proyekslya3sio'raro ke3sisbacH

C) Pronbl proyekslya3l o'raro keslsbacll

0O) o ‘raro ke313Kaéi8an 10'8‘n Cbhk14

Ne53 Pan bobl-2; Pan bo‘HT1-1; C/lyTlkK clara]a$l-2;

To‘§‘n cbl/na ron(al proyeblyalar lexlsMkka perpencluklar boYsa, buniiay
lo‘§‘n Cbl21A ...

A) Pronbl proyekslyaloycbl 10‘§‘n cblrls

B) Oonronbl proyekslyaloycbl Ne'§8'n cblrls



C) Prolll proyek8lyaloycbl Ne‘§‘n cblrifd

3) Proyek5lyaloycbl 10°§‘n cblirls

Ne 54 Pan bobl-2; Pan bo‘Hwl-1; O TnHK liarala$l-2;

To‘8‘n burcbak proyekbiyasM bosl alU$b ncbwun ...

A) To‘§‘n cbl21yniMg blna51 lekl5Hkka pedenclkular bo‘ltasM§1l 2 parallel
bo'H6bI Kerak

B) To‘§‘n cblrlawng blna$ii1eki13Hkka parallel bo‘ltasH§1 kerak

C) To‘§‘n cbl/wc]rin”™ bl«as1lek15HkKa peden<Hkular bo‘1ta8HS81 Kerak

3) To‘8‘n cbi21a teki$HKKa pehencHkular ya parallel boYTaslMs: Kerak

Ne 55 Pan bobl-2; Pan bo‘HnH-1; CMylnHk laralasl-2;

8alb <0‘§‘n necba(a 128a e§a?

A) 2

B)3

C)4

0) 1

Ne 57 Pan bobl-2; Pan bo‘HTM ; CMyinHk iiarala$l-3;

(Manauya 1lo‘é‘n cbwuyua ay(jau. {o‘é‘n clU/k| ieyHacH?

A) 0 ‘raro kesisbTay</18an 10‘§‘n cbl/1y,

B) Oonronlal proyek5lya8l1 o'raro kesigsbTtaycH

C) Pronla! proyek$lya5l o ‘raro kesigsbTayc/l

O) Oonronbl ya Ironbl proyek8lyalan o'raro bir bo§‘bycbl bo‘§‘n cbilucla
ke818bTtay(H

Ne58 Pan bobl-2; Pan bo‘Hwil-1; (HyTMk Narala$1-3;

To‘§‘n Cin/1C)MN1len§ waballla bo‘H$b (eoreTa*! bu-

A) Pale8 ieoreTast

B) To‘§ ‘n burcbakH ncHburcbak ieoreTtas:

C) PH'auor 1eoreTast

3) Tek18Hknl alta8bun8b

Ne60 Pan bobl-2; Pan bo‘ITM ; (“ywHk MNara]a81-3;
* ¥YTunuy yarlya((la8a cbTu necka(a 128a e8a?

A) 3

B) 2

01

0)4

Ne61 Pan bobl-2; Pan bo‘HT1-1; (“"yTH K Jlara]a$l-3;

MTnunHy yaxilyal (1aii1 'o‘8‘n cTunw» bachpy kaHaHpauu Oonronbl
proyekmya (ekwl«i(la 10‘§‘n burcbakH ncbburcbak yordatMa (opkMa siay«
koorclNna(alar a\irtamclan (opHacll?

A) 2 koorcHnablar aylrra$l(lan lopHacH
B) koorcHnablar aylrra8iclan lopl/ecH



C) X koorétablar aylrra5lclan lopllack

3) XV koorcnablar aylrra5lclan loprlacll

Ne62 Pan bobl-2; Pan boUinTM; (}|yTl|k lharala*1-3;

To‘§‘n cHTY V (ekblkka paralle! boYsa, nnty Mnukpy kaHaHs1 yaym
(eknHklia boYacH?

A) Haulfly kamnally! V lex15Mk(la

B) Haulaly kalaH”™ N (exklkHkcla

C) Hauilly kamally;l X/ lekl$lMk<la

O) Haulllly kaHaHu! V ya N lekl5Hbla

Ne 65 Pan bobl-

3; Pan boY1nii-1; CAyTHK <lara]au!-1;

Pa/o<la berHuan 1ek1dlk uacbon |Kk|(a wrga eua boYacH?

A) Palocla8l lek13Mk Balx lek15Hyl bo''lyancla

B) Parocla8liekiaHk nturwy yarlyalcla bo*18ancla.

C) Paroéas: rekisHk proyek5lyaloychbl leklkHk bo'l8ancla.

O) Paro(la8liekblik 0§'Ta yariwyaiéa bo‘18an<la

Ne 70 Pan bobl-3; Pan boYwn-1; (*yTH kK claralabl-1;

(~ay*1 Jayob<la xalb (ekkHuww (a’rlld lo‘u‘n ko'rkallduan?

A) H)Y ya XV proyek$iya lekl8Hklarwn§ bln§a w$balan parallel boY~an
teK1$Hkka ayXWacl.

B) H,Y ya XV proyekmya lek1l5Hk1aTT§ bT$>a Txbalan parallel boYTa”an
lek15Mkka ayr/la/l.

C) H,Y ya XV proyekblya lekl5HklarTny bln»a T8balan perpencHkular bo‘l18an
1eK1$HKka aylllacH.

3) H,Y ya \Y proyek51lya lek1$lMklartn§ binga rwbalan perpenchkblar bo‘lta8an
lekbllkka aylllacii.

Ne 72 Pan bobl-3; Pan bo4llll-1; (“ywHKk éaralabi-1;

(Yay*1 ]Jayob(la proyek5lyaloycbl 1ek1uMuyiMn« la’nii 1o‘8‘n ko‘r$allluan?

A) HY ya proyek5lya lek18Hk1laTTé blnua w5balan perpenclfkblar bo‘18an
lek15Mkka ayLLlacli.

B) H,Y ya \¥Y proyek$iya lekl5Mklarniny blnua wkbalan paralfle! bo‘lTta8an
1eK1iHkka ayLllacH.

C) H)Y ya XV proyeksiya lekbllklarnt§ bt/ a LI8balan parallel bo‘l8an
1eK1$Hkka ayrHacrl.

O) H,¥ ya LU proyeksiya lekl$HklatT{> blnua wsabalan perpencHkunlar bo‘ltagan
lek15HkkKa aylllaéb

Ne 73 Pan bobl-3; Pan boYwH-1; OTnH K clarala$l-1;

1kkl (ekHKkW KeN*Hiub cb T« 4 T awuyla$b(la;>1 \a/lla(lar (o'8‘n
ko'raallluyan |a\obw awuylany,.

A) 1kkl 1ek15Hkn1M8 ke”3blsbl cbl21§‘jua (e~bH bo‘luan )kk| nuyla TaduT



boU3a yok11KK1 1lek15MNkn1ng ke515bli3b cblri§48a 1e815blM boY8an nuuyla ya yo'naHsb
Ta4yunTt boYsa.

B) 1kkllek1sMknty Ke3l3bl8bl cblri§ ‘8a le§l3bll bo48an nuula TaMuTt boYsa
yoK11KK| 1lek15bknT8 Ke3l5bl3b cblri§ ‘§8a 1e§13bll boU§an yo'naH3b TaM nt bo4sa.

C) 1kK) 1ek13MMK-TN§ Ke513blsbl cblri§ ‘§a 1e§13blM boU8an bTa nuulataymnt boYsa
yoK| 1KK1 1ek15MNMkn1ng ke313bl3b cblrw,'~a 1e§13bH boY”an yo'naH3b Ta4 uT boYsa.

3) 1kkliek13MKNT8 Ke3wblsb cblrwYnTg yo'nalsbl TadnTt boYsa.

Ne 74 Pan bobl-3; Pan bo'HTM ; 0|y Tl Kk #iarala$l-1;

Epyurina c Ty oruall necbla xusnmy \a/lya(clag| (ek1$Hk oU kaTh
WnuTKLW ?

A 1

B) 2

C)3

9)4

Ne 75 Pan bobl-3; Pan bo'HTM ; 0|>1INMNk <lara]asM;

To‘u“rteH Ty bMan (eMsMkwng ucHrasblsb nuy(aslw awuylasb necba
bompcMa atalua o™sr/flac!!?

A3

B) 4

C)5

M) 6

Ne 76 Pan bobl-3; Pan bo‘Huu-I; OTnl K claralasM;

Proyekslyaloycbl (eMlulMkw xo33a3ilo‘g'n ko*r3a(M”~an Ja\ob T awuylan”.

A) Proyekslyaloycbl 1ek13lk 31rli(la yol8an bar uanéay {‘eoTebl Kk 3bakl 3bu
lek13MknT8 bir noTéa” 1218a 10'8'n cblrw blYHb proyekslyalanaé|.

B) Proyekslyaloycbl lek13Hk 3lrliéa yol8an bar uyanéay ~eoteXnk 3bakl 3bu
1lek1311knT8 bIr noTéas: 1218a bagdy Kamallbla proyekslyalanaél.

C) Proyekslyaloycbl 1ek13lk 31rl1<3a yol8an bar uanéay ueotelnk 3bak! 3bu
1lek13bknT8 bir noTéast \xwa ncHburcbak boUlb proyekslyalanaél.

3) Proyekslyaloycbl 1lek13lk 3M éa yol8an bar uanéay §eoTelnk 3bak! 3bu
1eK13HKTN8 bIr noTéast [T.wa lo‘nburcbak bo4/1 proyekslyalanacH.

Ne 77 Pan bobl-3; Pan bo‘HnH-1; (,)TnlM K éaralasbl;

TekKKHKW bo3sH cbw KTYa wwalar Kira<H?

A) TeklNkn: §onz2oniaM, lNronlaH ya en§ kaKa ¢gpyaHs:

B) Paual lek13Hkw §olM2oniaH ya lMronlaH

C) Paua( lek13Hkw ~onrollaH ya en§ kana dpyaHs:

39) Paualieki13Hkni 'ronlaH ya en§ kawva dyalls:

Ne79 Pan bobl-3; Pan bo‘HwWM; (,)1yTMNK éaralasM;

Yayx! |a\ob(la *o‘B‘n cbl/nyT K'ulkka parallcfyl lo'y‘n la‘nHanuan?

A) ASar laroéas: 1o0‘8‘n cbirly lekl3Mkka 1e813bli boU”an i1xMyony cbiziyya



w3balan parallel raylsbcla Joylasb8an boUsa bunitay 10'§‘n cbi2iy, 1ek13HKKa
parallelcr.

B) A8ar larocla8l 10‘§‘n cblria lek13Hkka 1e§13bM boU8§an 1x1lyony cblr~ssa
w3sbalan parallel raylsbcla ]JoylasbTa8an boY3a buneay Ne‘§‘n cblriy lek13Mkka
parallelcHr.

C) AS8ar lNa2ocla81 Ne‘§‘n cblrly lek1l3Mkka 1e813bl1 boU8an xuyony cblrilka
w3balan ayuasb Joylasb8an boYsa bunitay Ne‘§‘n cbl21y lek13Hkka parallebllr.

O) A8ar lNa2ocla8l (0'8‘n cbl21y 1ek13HKKa 1e8§13bll bo‘18an xiiyony cblrkwa t3balan
peencUknlar ray1sbclaloylaSb8an boYsa buneay 10§ ‘n cbl214 lek]3lNkka parallelcHr.

Ne80 Pan bobl-3; Pan bo‘ntl-1; ("yTMK <lara]asl-2;

Tek131llknlny cblrTailia berllsbl 10°8‘n ko'rsallluan Jayobw kKo‘rsanng?

A) Paralel HO‘§ ‘n cblrlalar orual)

B) PedencHkulyar 108 ‘n cbl2lular oruaH

C) Ayuasb 1o0‘§ ‘n cblrluylar oruaH

3) Ayuasb leklslklar orual

Ne84 Pan bobl-3; Pan boUiiTM; OEyiilllk éaralasl-2;

TeblIsHK bu -...

A) Cbek312 nuylalar y184ncl13l boYlb, n21nks12 31ellr.

B) 10°§ ‘M CH121L

C) 1kk/la nuula

3) BiI'To‘s§'n cblrifca yolllYcbl ucbla nusila

Ne85 Pan bobl-3; Pan boYlllUl-1; (*yw WK iharala$l-2;

Epyurw uay(a umn3H manHan To‘é‘n ko‘rsalll{>an Jayobw awuylanu?

A) Proyekslya lek13HklanT altasblln3b usuW ya aylanltib usuH.

B) Proyeksitya lek13Hklanw aylanlTt3b usull ya o‘r§a«T3b wusuW.

C) Proyeksilya lekl3Hklanw altasbunisb u3mH ya o ‘28ariinsb usuH.

O) Proyekslya lek13lMklanT o0‘28alT5b n3nH ya xun3mn3ly yarlyalSa kelllnsb nsuH.

Ne88 Pan bobl-3; Pan boYHw-1; <3!lywHkK <laraja$l-2;

Oanaua \ a/lya(cla§l leklanklarravnurT ya21yaM al revunviar <leyMa(?

A) H,)¥Y ya XV proyek3slya lek13Hk!ar"a w3ba(an o§’ta boY8an.

B) H,Y ya XV proyekslya lekl3Hklar8a t3balan pegenclkular boYuan.

C) H,Y ya XV proyek3slya lekl3Hklarua T3balan parallel boY”an.

3) Hya \Y proyeksilya leklsMklar8a wsbalan para!lel boY”an.

Ne89 Pan bobl-3; Pan bo‘H1w-1; 0lylnHk clara]ax1-2;

(Nanaua yarlya((1a§1 (eK13HKlar§a Xun3nsly ya21\a l(laul (eK13HK1ar rieyMacll?

A) H,Y ya XV proyek3lya leklsHklarnt8 bln8a w3balan parallel yok|
pecencknlar boYTagan.

B) V ya XVproyek3tya lek1l3HklaTT§ bln8a w3balan parallel yok! pedencHkular
boUTagan.

C) H,Y ya XVproyek3ilya leklsHklar8a T3balan o§’ta boY8an.



3) H ya XVproyekslya lek13Hkl1laTTé bln§a T3balan parallel yokl perpencllkular
bo4Ta”an.

Ne91 Pan bobl-3; Pan bo'MTM; (“Hywrllk c'ara]a$l-2;

Paroiia berMpgan (ekwMk uacbon ucbla l/u,a efa boYacH?

A) Parocla8llek13Hk nturTty yarlyalcla bo*18ancla.

B) Parocla8liek13Hk 3alx rek13H81 bo*18ancla.

C) Paro”a”1ekusllk proyek3lyaloycbl 1ek13lk boY” anéa.

3) Parocla8liek13HK xun3u3ly yarlyal<la boY8§anéa.

Ne93 Pan bobl-3; Pan boU1TM; <MylnHk clarala$l-2;

Proyekmyaloycbl (exki3Hk mrH/la yo(gan bar uanflay §eotelnk eleten(....

A) Tekl1811knlng bir noTéas: 1rn8a 10‘§ ‘n cblrly boY/1 proyekslyalanac/l

B) Tek15MNkn1Mg 2 1218a To‘§'n cblrly bo'Hb proyekslyalanaél

C) Tek1$MknT2 bIr noTéas: 12'wa ncbburcbak bo4lb proyekslyalanacll

O) TekisMkTN§ bir notclagli218a nuyla bo'Hb proyekslyalanachb

Ne100 Pan bobl-3; Pan boYlnH-1; (*"yTMK liarala$l-2;

Texkb>lKlar Ke3iib3a...

A) To‘§‘n cbl/ny bosM boYacH

B) Muula

C) ucbburcbak

3) To‘rlburcbak

Nel118 Pan bobM; Pan bo4ilLl-1; (,H\nlMk clara]a*>l-1

IKK! ke3bbl3b cbblgyw awsala$bcla yanaua nuu(alar8a (ayancb
nuc](alar lwwoManacH?

A) En8 ynuon8i, en8 cbe!” y3 en§ pa3ist nuyblar.

B) Paual en8 ynuons: ya en§ pasist nuyblar.

C) Paual en8 cbeisi ya en§ pa$ist nuuyblar.

3) Paual en8 ynuons: ya en§ cbei§1.

Ne119 Pan bobM; Pan bo4iiTM; (,)TnMkK claralam-1

Ko*pyoyHklar kHacHgan mrHarw <ol-llu, Ko‘rsaHlgan Jayobw ank|lany?

A) PnrTa ya plrartcla

B) Pnrra, konu3 ya sLUnér.

C) Pkartbla, 3bar ya konus

3) Konus, 3bar ya 3LLNér.

Ne121 Pan bobM; Pan bo4lilll-1; O\nnMk (larajam-1

Pnrra bn?..

A) YasoycbWan o'raro parallel

B) YasoycbWan blir nuylacla bIHasbTaycH

C) YasoycbWan ayuasb bobla

0O) YasoycbHan blr nuylaéa birlasbacK



Nel122 Pan bobM; Pan bo'nH-1; ("wnMk (larala$l-2

Nylanu\ebl mrHaruya knacHpgan mr(larw lo‘Hy ko ‘M8alluan Jayobw awuylany,.

A) Konms, 8bar ya 3LLInér

B) PnrTa, konusa ya 8IHTIr.

C) Plrartcla, $bar ya konus.

3) Pnrwa ya plrarwcla.

Nel123 Pan bobM; Pan bo'Thbl; <"lylnMk éarala*1-3

1kk| a\lanwu\cbl YlrllarnT« Ke81$lwb cblxw4 faniiay nmlla awuylana(n?

A) Kesunycbl 8eralar

B) Parallellekl8Hklar

C) Markarlan siwpanuycbl 8leralar

3) Yoreatcbl kesnycbllekl5HKlar

Nel124 Pan bobM; Pan bo4ntW; ("l\TI'I K clara]ayl-3

Aylanaclan laulH|arkla oMnuan a\lanbll o‘u,l a(rolfMcla Ta/kur aylana
aylan(t1$a uanitay 81r( boxM boYacH ?

A) fdera

B) Tor

C) 8lUnclr

O) Parabablii

Nel125 Pan bobM; Pan bo‘HTM ; (“ywHk {laraja>>1-3

Konumn burcHak ou)kla keunycM nkKWMk bHan kcullxa w Ta bom! boYacH?

A) ELlpk

B) Aylana

C) Oysal

O) Parabola

Ne Pan bobM; Pan bo'HTH; OTnlMkK clara]ag8l-3

Konumn yasoYcbl$wa parallel (ekKMk bllan kexM~ancb! w Ta bosH boYacH?

A) Parabola

B) ELLp$

C) Aylama

O) CHperbola

Nel127 Pan bobM; Pan bo‘1ljw-1; CMyTHK clara]a8l-3

8lera ke8lnucla yaniiay xbak! bo8H boYacH?

A) Aylana

B) Cwmperbola

C) Parabola

O) ncbburcbak

Nel128 Pan bobM; Pan bo41Ttbl; (}|y1nHK Mara]ax1-3

$lrllarnTg (urlan 1o'$n ko‘r8aH18an Ja\obnl aTylany?

A) Ko‘pyouHklar ya aylannycbl 8lrifr.



B) Paual ko‘pyoullklar.

C) PauaC aylanuycbl 51rliar.

O) ucbburcbaklar ya aylanunycbl $irllar

Ne 130 Pan bobl-1; Pan bo‘Hnu-2; ("YwHk lianuyay-3
Ak$onoTtelnyantg (urlan (0 ‘a'n ko'rxallpan Ja\<>bw anwn|lang?
A) 1lrowelnya, (HTelnya ya 1nTtelnya

B) 1roTtelnya ya 1lntelnya

C) Oltelnya ya (nTcHnya

O) 1roTelnya ya cHTelnya.

Ne132 Pan bobM; Pan bo‘11M1-2; (“ywlk <larala!>1-2
l/oTclnya<la aylana uanéay 4llakMeéa cbl/Hacll?

A) Oysal

B) Aylana

C) ELUps3

O) Cwmperbola

Ne139 Pan bobl-2; Pan bo‘HT1-2; (“lylnHkK «lara]ax1-1
("nyWapMaréan yaybl bilr! kkHraynub TauxMabl?
A) M 1;2

B) M 11

C)M 21

3) M 22

Ne140 Pan bobl-2; Pan bo4lT1-2; (}|JyTUK (landT1-1
(“vmylWauyMaréan yay+* bln kaMala$b(T$H Taxxblabl?
A) M 2,5;1

B) M 3;1

C)M 1;1

3) M 25

Nel141 Pan bobl-2; Pan bo‘HTb2; (.MyTlMK claralam-1
BTkMn3b ck'(allanga 1o‘§‘n kelldrMpan rwm>lw ko'rxaing?
A) ¥T11, boH, 3bpHKa,

B) ¥T11, HtoyH

C) Bok,3bplka, N8akH

39) 8baybalar

Ne142 Pan bobl-2; Pan bo‘HT1-2; CMyTlK éaralax1-1
Kexba yaéarblantng (urlanw ko'rxaHna?

A) Mayéa yayTK

B) 0 ‘Ma

C) Kncblk

3) OUklr ya oYTas



Ne144 Pan bobl-2; Pan bo‘Hwi-2; ("ywlk haralasl-1
licHburcbaklartng kHW burcHaklan yu;Yn<iw necblauya leny?
A) 180

B) 90

C) 270

0)360

Ne145 Pan bobl-2; Pan bo‘HnH-2; (“"ywHKk 1larajaul-1
8H(nxlasH necHa agraiina burcHak o3(kla u,0‘yHa<H?

A) 45 8raclus

B) 20 8§raclub

C) 70 8raclus

O) 90 8raclmb

Ne148 Pan bobl-2; Pan bo‘UnH-2; (*"yTHK iiaralaxbl
Buyntwng kon(nr cHwuylan uan(lay cHly:1ular(la cLU/Mall?
A) A3031Y LlLla3b cbl21l]

B) 1n§lcbka lulasb

C) E&M cUP(™

0) 0'A cbi2il]

Ne150 Pan bobl-2; Pan boYnw-2; (,)\TMk nan”~a”H
A3sobly M(@$H cb Ty TNy uallnHa! vaniviay bo'HUll TM TKT?
A0S TT-14TT

B)OS5TT-2 TT

C)03T1TT-18TT

) lTtT-271T

Nel154 Pan bobl-2; Pan bo‘HT1-2; ("yTHK claralauM
(“nyMa”Marian Ll,ay$1 bln lekalo yorubHnlla cHwla(H?
A) ELlUps3, parabola, Arxine<3 3plrafl

B) Oyal, elllps, parabola

C)A TTec! 3plraH, 1nlasbTta

) Parabola, A TTein 3plrall o\al

Nel156 Pan bobl-2; Pan bo‘HT1-2; (“"ywHk LW T~axM
(*nyMayMarian yay$l b v $lrknl yor(lamkla cLU/Matu?
A) Oysal

B) ELUp3

C) Parabola

O) AnuTtecl 3piraH

Nel157 Pan bobl-2; Pan boYunw-2; (21lywHk Jlara]a$l-1
M 20 bwn....

A) OlaTteln 20 8a len§ bo‘l8an Telnk rerba

B) Massllab kallalasb8an



C) Massblab kwblkla8b8an

O) Hasalaly Tassblab

Ne159 Pan bobM; Pan bo'HTM; (,))\TM Kk (larala»>M
TrapeblyamTon re/bantpg nclwlaal bvlrcHa§1 necba grannsga (eng?
A) 30 8a

B) 60 §a

C) 45 éa

0) 90 §a

Ne160 Pan bobl-2; Pan bo*HTM: DlnMk Narasasm
Alrala(lwan btkTalar bwu...

A) B TkTa clelallan burlMTasa yokl 3Tckrlilrasa

B) B TkTa clelallan burlsa yok13Tckrii3a

C) 0028 alacH2an

3) C>0'28‘alTayc% an

Nel61 Pan bobM; Pan boUlTM; (“TnHK clarala$M
Alrala(H8an blnkTalarga wrtalar klrac?

A) KerbaH, ponall, 3bponkall

B) Parcbin T 1xH

C) Payyanclasb

3) Pre3sb3b yo'H bllan

Ne162 Pan bobM; Pan bo‘HTM; CllyTMk Slaralasm
Alraltaya(Muan blnkTalarga wTtalar Yracll?

A) Parcbln T 1xH, payyancWhasH, pressbsb yo'H bllan
B)BokH

C) 8bplkaH

O) Bblponkall

Nel163 Pan bobM; Pan bo‘MTM; (“ywHKk <laralam-2
B1lnk(T3b (le(@llarlya TTalar kwa(lw

A) Bok, 3bp/ika, §ayka, 3bayba, 3kurup, satorer

B) berka

C) Melcblk

O) ParTa

Nel164 Pan bobM; Pan bo‘UTM; ("yTUK itara™asM
\le(r|k rerbanwpg ncbxkla<al burcHaa! necba graiiunsya (cng?
A) 60 8a

B) 45 &éa

C) 30 éa

) 90 8a



Ne165 Pan bobl-2; Pan bo‘Hwl-2; (“ywLllk clarala?*1-2

B|r clnyT necba Ir H Te(r »en§?

A)254 1T

B)254TT

C)0,254 1T

3)254 1T

Ne166 Pan bobl-2; Pan bo‘HT1-2; ¥ lyTMk (larala$l-2;

Mun(a/aT besHburcbakwny lcHkl burcHaul necHaua (eny?

A) 72

B) 60

C) 45

3) 90

Ne168 Pan bobl-2; Pan bo‘nu-2; (’\l\TM K <larala$l-2;

OUYcbasH asboblan”a wTalar klrac?

A) Maskblabll cbir®Ycb, kronblrknl,8blangenl$lrkml

B) bekalo

C) 81rkul

3) Cblrg§4cb

Ne169 Pan bobl-2; Pan bo‘HT1-2; (’\lyUJI'IK clarala>>1-2;

KemTnwuy ¢pryutHbT (ar(|1 nuwwnla?

A) KexW™an yura cblrMac

B) blruu, 5blnx

C) Mab5blabnl o'28alllrta5clan cblrHacll

39) Cb121LIuM§ mnncla

Nel170 Pan bobl-2; Pan bo‘Hnu-2; ("yTW K iliarala*1-2;

01rILLML xH(nxlauMa (|;T;ula cbwy MT<lan MoyclalanWa()|?

A) 1n8lcbka unasb cbl2luclan

B) Oalln 1nla8b cbl21luclan

C) 8§8blnx cbl2luclan

0) 8b1nx punkiir cbl2luclan

Nel71 Pan bobl-2; Pan bo‘Hnu-2; (}lyTHK iarala$l-2;

Kon$lruk(orHk Nu~alfannwy (urlan

A) Oelal cbl2Ta$i, y1845b cblrta5l, nturwy ko'nmwsb cbl2ta51, narany
cblrrta, 8abanl cblrTta, Tonla] cbirTta

B) A3l nu$xalar

C) 3ubMkaHar

3) blusxakr

Ne173 Pan bobl-2; Pan bo‘Hnu-2; (}1yTHK liarala$l-2;

(tfacHon 1o‘la oclly AlMUT baJanla(H?

A) A8ar <lelal 81T T e 1Nya «Yua e§a boUTasa



B) Maxally

C) Murakkab

O) Pronbl

Ne174 Pan bobl-2; Pan bo‘Hnn-2; ("ywHk harala*i-2;

Mwurakkab pog'onall (prupT bir-blnga w$ba(an yannay (ekkHMar bMan
berHacK?

A) Parallel

B) Burcbak o3méa

C) Peten(UNknlar

0O)0§‘Tta

Ne 175 Pan bobl-2; Pan bo‘nH-2; I>1MWk arala$i-2;

KortaHar ncbun belulMangan $(anclar(w(opwg?

A) 0*20812.301-97

B) 02081 2.302-97

C)0*20812.303-97

0) 0 ‘r081 2.304-97

Ne176 Pan bobl-2; Pan boYilli-2; ("yTWN K éarala«i-2;

8bn/1lar ncbun bcYHyMangan *1lan(lar(t (opT4?

A) 0-2081 2.304-97

B) 0 ‘r0812.302-97

C) 0-2081 2.303-97

0)020812.301-97

Nel177 Pan bobl-2; Pan bo*Uwi-2; ("ywHKkK éarala*i-2;

Cbl /M (uriari ucbun belpgMangan x(an(lar(t (opTa?

A) 0-2081 2.303-97

B) 0 ‘r081 2.302-97

C) 0 ‘2081 2.304-97

0)0-20812.301-97

Ne178 Pan bobl-2; Pan bo‘1uillli-2; (*yTH kK (larajaut-2;

A$o*|ly yoxny wucHun 1nl”Manuan k(an(lar(wiopTg?

A) 0 ‘r0812.302-97

B) 0 ‘2081 2.303-97

C) 0-2081 2.304-97

0)0‘r0812.301-97

Ne179 Pan bobl-2; Pan bo‘HnH-2; ("yTl K liaralabi-2;

g pebliika($ya mucbun belrHanean $(an(lar(w (opTe?

A) 0 ‘r081 2.108-98

B) 0-2081 2.109-98

C) 0*20812.110-97

0)0-20812.111-97



Ne182 Pan bobl-2; Pan bo‘Hnu-2; ("yTM kK clarala*1-2;
MNe(allarninii ko‘nT5>blancla uaniiay M4t uyo'Hasa boYacH a”ar Melal

51TTe*nya o'y”™a e8a boUxa?

ya

A) Ko‘nws3btn§ yanrw bllan yruatn 78§ yanrw birlag8bltl8an
B) Pronbl

C) Oonrronbl

Maxallly

Ne183 Pan bobl-2; Pan bo‘HT1-2; CryTUK clarala*1-2;
8HNM1lar a*o*18a w$ba(an necba arac!'ny burcHak o$(lcla yorfacrl?
A) 90,75

B) 70

C) 45

0) 60

Ne184 Pan bobl-2; Pan bo‘HT1-2; ("yTlN K claralam-2;
8HHAN (ur)an To‘p'riko‘r*aHi|>an Jayob T yo‘r*aHne.
A) 2,5; 3,5; 5;.7; 10; 14; 20; 28;

B)7; 8

C) 15; 18

0) 2.5; 3.5; 5; 16

Ne 185 Pan bobl-2; Pan bo‘H|W-2; (*"yTM K clarala*>1-2;
BoxH kKo‘nT*b bu-

A) OelalTtn§ obli ko'nwsabl

B) Oelalwn§ m3l ko'nw3sbl

C) OelalnT§ oll ko'nwsbl

120 Te1NK Ko'nw3bl

Ne 186 Pan bobl-2; Pan bo‘HnH-2; (*TnlM kK clarala<>1-2;
Kub 1cHkla Joy!a$H3an clelalnTy nccH(a ko'nT3bl bor?
A) 6

B) 5

C)4

0)3

Ne 187 Pan bobl-2; Pan bo‘Hnu-2; (*yTHKkK claralam-2;
A) 3peklAkaslya bwn....

B) 3pesliikasiiya xar blr y18'rta blIrflk, KOTpKK3 ya KoTpkkllarwn§ yi18U$b
Tonll] cbirtalan ucbun lurnlac

C) Aszosly yormny

O) Burcbak 3blaTtp

E) TexTk lalablar
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