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“Ilm - fan va innovatsion yutuglarni rivojlantirishning

dolzarb muammolari”

LEARNING THE SERVICES AND PERFORMANCE CHARACTERISTICS OF
SATELLITES IN DIFFERENT ORBITS

F.Abdualimov, TUIT graduate student

As we know, in the current world of smart gadgets, the internet is playing a crucial role.
Nowadays, internet networks are the key to any kind of knowledge. This is a development factor
for any developed country. Therefore, every country wants to have its own internet source,
satellite. To develop satellites, it takes a lot of time, special knowledge and, of course, money. This
thesis briefly discusses the development, service orbits and characteristics of satellites.

A satellite is a moon, planet or machine that orbits a planet or star. For example, Earth is a
satellite because it orbits the sun. Likewise, the moon is a satellite because it orbits Earth. Usually,
the word "satellite” refers to a machine that is launched into space and moves around Earth or
another body in space.

Earth and the moon are examples of natural satellites. Thousands of artificial, or man-made,
satellites orbit Earth. Some take pictures of the planet that help meteorologists predict weather and
track hurricanes. Some take pictures of other planets, the sun, black holes, dark matter or faraway
galaxies. These pictures help scientists better understand the solar system and universe. Still other
satellites are used mainly for communications, such as beaming TV signals and phone calls around
the world. A group of more than 20 satellites make up the Global Positioning System, or GPS. If
you have a GPS receiver, these satellites can help figure out your exact location.[1, 4, 5]

On October 4, 1957, nearly three centuries after Newton had proposed his theory, the Soviet
Union launched the first Earth satellite, Sputnik 1. Sputnik circled Earth every 96 minutes, and its
simple radio signal was heard by scientists and radio operators across the world. The United
States orbited its first satellite, Explorer 1, three months later (January 31, 1958). Explorer, though
much smaller than Sputnik, was instrumented to detect radiation and discovered the innermost of
the two Van Allen radiation belts, a zone of electrically charged solar particles that surrounds
Earth.[1]


https://www.britannica.com/place/Soviet-Union
https://www.britannica.com/place/Soviet-Union
https://www.britannica.com/technology/Sputnik
https://www.britannica.com/place/United-States
https://www.britannica.com/place/United-States
https://www.britannica.com/technology/Explorer-satellites
https://www.britannica.com/science/radiation
https://www.britannica.com/science/Van-Allen-radiation-belt

International Space Station; Discovery

Since these initial efforts, more than 5,000 Earth satellites have been orbited by more than
70 different nations. As of 2017, more than 2,000 satellites are in orbit, the majority being
from Russia or the United States. The satellites vary widely in size and design, ranging from small
“picosatellites” of less than a kilogram to the International Space Station, a space laboratory that is
home to six astronauts and has a mass of more than 400 tons. They are equally diverse in function.
Scientific satellites are chiefly used to collect data about Earth’s surface and atmosphere and to
make astronomical observations.

Weather satellites transmit  photographs of cloud patterns and measurements of
other meteorological conditions that aid in weather forecasting, while communications
satellites relay telephone calls, radio and television programs, and data communications between
distant parts of the world. Navigation satellites enable the crews of oceangoing vessels
and airplanes to determine the position of their craft in all kinds of weather. Some satellites have
distinctly military applications, such as reconnaissance and surveillance.

Traditionally, most of the projects for designing and building satellites have been
excessively expensive. They involved complex designs and, consequently, long development time
spans. The basic design of a CubeSat consists of a 10-cm cube-called 1U-which must contain the
primary subsystems for the operation: an onboard computer, batteries, transmitters and receivers
for communication, and attitude determination and control system (ADCS), among others. The
cubic shape and volume defined for this new standard considerably reduce launching costs, but, at
the same time, incorporate restrictions regarding availability of computational resources, energy,
and volume, among others. However, starting in the 1980s, a new paradigm was established that
significantly reduced the size of some satellites, leading to the appearance of microsatellites and,
in the 2000s, the creation of nanosatellites or CubeSats: aircraft whose weight is equal to or less
than one kilogram. The CubeSat standard was created in 1999 at the California Polytechnic State
University in conjunction with the Stanford University’s Space Systems Development Lab. The
development of this standard aimed at improving access to space by providing opportunities for
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satellite development, design, and construction to institutions that could not do so with the
classical paradigm.[2]

The basic design of a CubeSat consists of a 10-cm cube-called 1U-which must contain the
primary subsystems for the operation: an onboard computer, batteries, transmitters and receivers
for communication, and attitude determination and control system (ADCS), among others. The
cubic shape and volume defined for this new standard considerably reduce launching costs, but, at
the same time, incorporate restrictions regarding availability of computational resources, energy,
and volume, among others.

Satellite communication systems can be deployed in different orbits, offering a different set
of services according to the channel/network conditions derived from the characteristics of the
orbit of deployment. The types of orbits are the following:[3]

1. Geosynchronous equatorial orbit (GEO): This corresponds to an orbit whose rotation period
IS the same as the Earth’s. Consequently, the satellite seems to “stand still” to an observer at
one point on the planet. To achieve this effect, the satellites are placed at a distance of
approximately 35,786 km from Earth. Given such a long distance, the communication
delays are considerable, in the order of 120 ms, in the satellite-ground direction or vice
versa, for the best scenario; also, the transmission power required to establish effective links
is high. Nevertheless, these systems have an excellent and broad coverage, reaching a 30%
of the Earth’s surface. The placement process of a satellite into this orbit is an expensive
task, and in order to remain at that position, the crew on the ground must perform orbital
maneuvers from time to time.

2. Low Earth orbit (LEO): Most of the satellites in space today are placed in this type of orbit.
Its height ranges from 300-2000 km and, therefore, the delay in communications is low, in
the order of tens of milliseconds for the worst case. The transmission power required to
establish the links from this orbit are as low as hundreds of milliwatts. Satellites in this orbit
have low Sensors 2019, 19, 1947 5 of 29 temporal and spatial coverage. Because of the
speed - about 7.5 km per second for a satellite in a 500 km orbit - the Doppler effect has to
be considered in these systems.

3. Medium Earth orbit (MEO): Heights are between the low and geostationary orbits 2000-
35,786 km. One example system is placed at a height of 8000 km and has a theoretical
minimum delay of 26 ms satellite-ground, or vice versa. All global navigation satellite
systems (GNSS) constellations are placed in this orbit.

4. Highly elliptical orbit (HEO): Orbits with a large apogee and a small perigee. The most
famous of this kind is the Molniya orbit, which offers large coverage for high latitudes.
Another example is the Tundra orbit. In Molniya, the apogee is greater than a
geostationary—about 40,000 km.

Satellites in this particular orbit have an approximate period of 12 hours. The Soviet Union
was the first country to use it to provide communication services throughout its territory and also
to obtain meteorological images.

Satellites can be placed in any number of different orbits. The particular path selected is
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largely determined by the function of the spacecraft. Most weather and reconnaissance satellites,
for example, are fired into a polar orbit in which Earth’s polar axis is a line on the orbital plane.
Because Earth rotates under polar-orbiting satellites, they pass over its entire surface within a
given time period, providing full global coverage. Communications satellites, on the other hand,
are generally placed into an equatorial orbit, which enables them to circle the most densely
populated regions of Earth from west to east. Moreover, communications satellites comprising a
network or system are nearly always launched to a distance of 22,300 miles (35,890 km) above
Earth. At this altitude, the motion of a satellite becomes synchronized with Earth’s rotation,
causing the craft to remain fixed over a single location. If properly positioned, three
communications satellites travelling in such a geosynchronous orbit can relay signals between
stations around the world.

As we have seen above, satellites can serve in different orbits. therefore, it can provide a
different set of services depending on its orbit. Depending on the orbits of satellites in space, their
number in line increases, that is, as the height of the orbit decreases, their coverage area narrows,
which in turn requires more devices. Although this requires more time and money, it is more
efficient in terms of service and communication.
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Aunomayusa. B cmamve paccmampueaemcsi npobrema 80CNUMAHUSL  YEHHOCHHO20
OMHOUIeHUs YUaWuUXcsl K cembe. Agmop onucvieaem 3manvl pazsumus nedazocuyeckKux 632151008
Ha ucciedyemyro  npobaemy, paccmampusaiom —nouamus — "omuowenue”, "yennocmmuoe
omuouwtenue", "yennocmnoe omuowenue Kk cemve”, onucvieaemcs 0coOeHHOCMU YEHHOCMHO20
OMHOUIeHUsI K CeMbe Y yuauwuxcs, 060CHO8bI8AEMC L pPONb Npoyecca o0Oy4eHus KaKk UCMmoOYHUKA
Gopmuposanusi YeHHOCMHO20 OMHOWleHUs K ceMmve. B cmamve npeonacaemcs mooens
Gopmuposanusi  YeHHOCMHO20  OMHOWIEHUs K ceMbe, KOmopas 6Kloyaem  yeiesbie,
cooepoicameinbHvle, npoyedypHsle u d¢hghexkmusnvie Komnonenmol. Paccmampusas eocnumanue
YEHHOCMHO20 OMHOUIEHUS K ceMbe.

Kniouesvie cnosa:. omuouienue / yeHHOCMHOE OMHOWEHUe / UEHHOCIMHOEe OMHOUIeHUe K
cemve / Maaouwiuii WKobHblil 8o3pacm / eocnumanue / wikona / oouwiee oopazoeanue
[IpuHATO BBIIENATH ABE OCHOBHBIC KJIACCU(PUKAIIMU CEMEMHBIX IIEHHOCTEH — KJIACCUYECKYI0 WU
TPAIUIIMOHHYIO, U TIPOTPECCUBHYIO WJIM COBPEMEHHY0. J[aBaliTe OCTAaHOBUMCS Ha KaXJIOW U3 ITUX
Mojienelt moipoOHee.

TpanunoHHbIe ICHHOCTHU: YTO K HUM OTHOCHUTCS

[TatpuapxanbpHbIil yKJIaJ XKWA3HUA. bpaku, B KOTOPBIX MY)KYMHA — TJIABHBIM, OH OCHOBHOU
JTOOBITYMK U 32 HUM OCTAETCs IMOCJEIHEE CIIOBO — AaJIeKo HE peakocTh. CI0BO OTIA, €ro MHEHUE
HE TOJIBEpraeTcsi COMHEHUIO, €r0 YBAXAIOT U eMy NnoguuHstoTcs. OOpaTHasi CTOpOHA 3TON MOJAENU
— 9TO €IMHOJINYHAsI OTBETCTBEHHOCTD 32 CBOUX POJHBIX M OMu3KkuX. ['71aBa cemeiicTBa B3BAIMBAET
Ha CBOM IUJICYM PEUICHUE BCEX MPOOJIEM W CIOXKHBIX cuTyanuil. JKeHIuHa 31ech, B MEPBYIO
ouepenp, keHa U MaTh. OHa caMopealn3yeTcsl MOCPEICTBOM POKIECHHS U BOCIUTAHUS JIETEH,
CO3JIaHUS YIOTHOM M IOBEPUTEIIbHOM aTMocdepsl, OepeT Ha ceOs BCe JOMAITHUE XJIOTIOTHI.

MHOT0/1IeTHOCTbD, WIIH TI0 KpaliHel Mepe Hamuue AByX aerei. [lospiieHne kaxmoro peOeHka
B TaKUX COI03aX — 3TO MPOJOJIKEHHUE pOAa, CHACTHE U PALOCTb.

KynpTuBUpOBaHNEe U BOCIUTAHUE IIEHHOCTEH, HEMOIHBIN CITMCOK KOTOPBHIX BKJIIOYAET B ce0s
T000BB, TOOPOTY MO OTHOIIECHUIO IPYT K APYTY, YBAXKCHHE KO BCEM YIICHAM POJa.

Tpanunus cBaTOBCTBA, KOT/Ia POAUTEIN MOJIOBIX MOAOUPAIOT KEHUXA UIIU HEBECTY, a JIETU
00s13aTeNIbHO MPOCST 0JIArOCIOBEHUS Y CTaPIIUX.

IleHHOCTH COBpEMEHHOM SUYCHKH 00IIeCTBa

B ocHOBe mo-mpexHemy Jiekar JIt00OBb, JOBEpUE W B3aumornoMoulb. OJHAKO BpeMeHa
MEHSIIOTCS, Ka)KJas 31oxa HeceT ¢ co00M 4To-TO HOBOeE, mporpeccuBHoe. Haie oOmiecTBo ctaiio

O0osiee CBOOOJHBIM U OTKPBITBIM. OTH (PAKTOPHl OKA3bIBAIOT BIMUSIHUE Ha (HOpMUpPOBAHUE
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MUPOBO33PEHUS HAILIUX TPAXK/IaH.

HekoTopble u3aMeHeHUs KOCHYJIUCH U OpauyHbIX YCTOEB.

XKeniuna Tenepb BBIMOJHIET HE TOJBKO POJIb MaTe€pu U XO3sHWku goma. OHa yCIEIIHO
peanusyeT cel0s B mpodeccuu, CTPOUT Kapbepy, 3apadaThiBae€T JIEHbIM HapaBHE C MYyXeM. A
JOMAIlIHAE 00513aHHOCTH YacTO JAEATCA MOPOBHY, IO B3AUMHOMY COTIJIACHIO.

[IpakTruHbIC JTIOU CTATU 3aKJII0YaTh OpadyHble KOHTPAKTHI WM MPOCTO COXKUTEIHLCTBOBATH
6e3 ouIanbHOro 0POPMIICHHUS OTHOLIICHUM.

Berynats B Opak HayaiM Mo3ke — TEMI KU3HU U3MEHUIICS. MOJIOABIM JIFOJISIM XOUETCS BCE
yCHeTh — IMOJYyYUTh BBICIIEE 00pa3oBaHUE, MOpPabOTaTh, MOTYYUTHh KAKOW-TO OIBIT, BCTaTh Ha
HOTH. TOJNBKO JOOMBIIUCH BCEro HAMEUEHHOTO0, OHU BCEPbE3 HAUYMHAIOT 3aJyMbIBAThCS 00
o0pa3oBaHUY HOBOM siUeHKHU 00IIIeCTRA.

Bce aTu sBiIeHUS NPUCYTCTBYIOT CETOJHS B HAIIEM OOIIECTBE W ITO HOPMAIbHO. 311€Ch
[JIABHOE HE MEPEyCepJCTBOBATh B CBOMX CTPEMJICHUSIX, 3HATh MEPY M MOMHHUTH O 3aBETaX HaIIUX
npeakoB. Bee momxHO OBITH B CBOE BpeMs — JIt000Bb, CBa0a, JETH U BHYKH.

[IpumMepoB ceMeMHBIX IIEHHOCTEH MOKHO MPUBECTH MHOTO, HO MBI OCTAaHOBUMCS TOJIBKO Ha
OCHOBHBIX.

JIro00BB

['maBHast ceMeliHasg LIEHHOCTh — 3TO JH000Bb. OHA MPOSIBISIETCS B HEKHOCTH MO OTHOLIEHUIO
K JIIOOMMBIM, J>KEJTaHUEM O HHUX 3a00TUTHCS, 3alIMINATh, ObITh MOCTOSHHO psAgoM. Coro3bl,
OCHOBaHHBIE Ha JIIOOBM — CHACTIMBBIE W OsaromonydHblie. OHU MPENCTABISIOT COOOM KpemKuii
OIUIOT, TUXYIO TaBaHb, B KOTOPYIO BCEI/1a MOKHO BEPHYTHCS, HOJYYUTh MOANECPKKY U YTEUICHUE.

doBepue

BaxxHo HayuMThCS NOBEpATH APYr APYry U NPUYYUTh K 3TOMY cBouX aeTeil. C KaxIou
mpo0IemMoii, HeynaueH, JIIOOBIMU TIEPEKUBAHUSMU BbI JTIOJDKHBI JIETUTHCS CO CBOMMHU POJTHBIMH.
JloBepue CIOKHO KYINUTh 33 KaKHWE-TO AEHBI'HM, €0 MOXHO TOJBKO 3aCIyKWTb, U YacTO Ha 3TO
YXOJAT MHOTHE ToJia.

Hoopora

OTO KelnaHwe MOMOYb clabomy, Oe33alIUTHOMY, OKa3aTh €My MOMJEPKKY, TOTPEOHOCTH
OBITH MOJIE3HBIM. Takue OTHOIIEHUS JEIal0T CEMbIO 00JIe€ TAPMOHUYHOM.

BepHocTh

Eme onuu 3amor kpemnoctu JFOOOBHBIX y3. ['OTOBHOCTH OBITH C JTIOOMMBIM YEIIOBEKOM H B

rope M B PajgoCTH, HECMOTPS HHU Ha Kakue COOJIa3HBl. DTO KayeCcTBO (POPMHUPYET B UEIIOBEKE C
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paHHETO JIETCTBA TaKHe KauyecTBa, Kak BEPHOCTh CBOEMY CJIOBY, /i€y, IPEAaHHOCTh B APYKOe.

B3aumononumanue

BaxxHo moHuMare Apyr Jpyra ¢ IOJYCJIOBAa, YBaXaTh WHTEPECHI U CTPEMIICHUS CBOEH
BTOPOM MOJIOBUHKH U AeTeil. UyBCTBYS MOAIEPAKKY, UEIIOBEK PAa3BUBAETCA HE TOJIBKO TYXOBHO, HO
Y TIOJHUMAETCSI BBBICH B CIIOPTE, Kaphepe, TOCTUTAET OOJIBIINUX YCIIEXOB.

YBaxenue

OHO BBIpaXKaeTcsi B YBAXEHUM K WHIWBUAYAJbHOCTH KaXJIOTO uieHa (aMuinu,
HEJIOMYCTUMOCTH «IIepeaMbIBaHMs» OJHOTO CYIpyra MoJ HMHTEPEChl M MOTPEOHOCTH IPYroro,
HEBMEIIATENBCTBA B JI€JIa MOJIOJBIX CO CTOPOHBI POJAUTEIEH.

Bce xopomiee u mioxoe 3akiIajbIBa€TCA YEIOBEKY € JeTcTBa. Bce HOpMBI, IpaBuiia
MoBeJIeHUsI peOCHOK TMoJydaeT OT poauTesnei, 6adymek u aeaymek. Ha ux mpumepax oH yuuTcs,
MEPEHUMAET OMBIT, MOJEIb MOBEJACHHUS W OTHOILICHUS K OKpyKaromum. [103TOMy BOCHHUTHIBATH
NeTel, MPUBUBATh UM IMTPaBUIa HYKHO C CAMOTO PAHHETO BO3pacTa.

Uto nenut venoBek? To, 4TO CBSI3aHO € €r0 BHYTPEHHEH TyXOBHO-HpaBCTBeHHOU chepoit. K
yemy ctpemutcsi? K uctune, 1oopy u cripaBejIMBOCTH.

«CeMbsi, TMIKONA, OOIIECTBO — B3aUMOJICUCTBUE paau OyIyIIero». OTO HaIpaBIICHHUE
npogoikeHo B 3akoHe «O0 ob6pazoBanuu B PecniyOnuke Y36ekuctan». Bocnutanue 11eHHOCTHOTO
OTHOILIEHUSI K CEMbE Yy JAETEH CEroJHs SBJSIETCS OJAHOW W3 MPUOPUTETHBIX MEAArOrHYECKHUX
npo6sieMm. OT peleHus TaHHON TPOOIeMbl 3aBUCUT HE TOJIBKO 0JIaromnoiayydre ux OyIyIIux ceMei,
HO U 00IIIECTBA B IIEJIOM.

OmHUM M3 BaXKHBIX TMOKa3aTellel AESITeIbHOCTH 00pa30BaTENIbHOTO YUPEKIACHUS SBIISCTCS
PE3yNbTaTUBHOCTh BOCHHUTATEIBHOTO TMpOIEcCca, a HMMEHHO BOCIHMTAHHOCTh OO0YYarolUXCsl.
[Ipobnema oOpa3oBaHUs B COBPEMEHHBIX YCIOBHSAX — 3TO HE MPOCTO IMOATOTOBKa 00pa30BaHHOTO
U J1a)ke€ BBICOKOOOPA30BAaHHOTO CIIELMATUCTa, a (OPMHUPOBAHHE UETOBEKA IMBHIU30BAHHOIO,
KyJbTYpPHOTO, TYMaHHOTO, HpaBCTBEHHOTO. BriepBbie 3a nociegnue 30 et nepen oOpa3zoBaHUEM
MOCTaBJICHa 3a7a4ya (OPMHUPOBAHUS CHUCTEMBI IIEHHOCTEH. B Hacrosiee Bpemsi B YCIOBHIX
MEPEOLICHKH TPAAULMOHHBIX LIEHHOCTEN, U 3TO BHYLIAET TPEBOT'Y 32 COCTOSIHUE HPABCTBEHHOCTHU
HAIIEed MOJIOJICKHU, B TOM YHCJIE U JIETEW MJIAJIIETO IIKOJIBHOTO BO3pacTa. Miaaimui MKOJIbHBIN
BO3pACT — 3TO MEPHUO/] MO3UTUBHBIX NPEOOpPa30BaHUI B CTAHOBIICHUU JIMYHOCTH peOEHKA.

[IIkosa U ceMbsi — 3TO JIBa COLIMAIIBHBIX MHCTUTYTA, OT B3aUMOJICUCTBUS KOTOPBIX 3aBUCHUT
s exTUBHOCTH Tporiecca BocnuTaHus peO&Hka. B ocHOBe HOBOHW (Qunocodun B3aMMOIECHCTBHS

CCMbU U 06paSOBaHI/I$I JCXKUT HACA O TOM, 4YTO 3a BOCIIMTAHUC I[GTGfI HCCYT OTBCTCTBCHHOCTb
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poluTeNH, a 00pa3oBaHUe MPU3BAHBI IOMOYb, MMOAAEPKATh, CTATh EHTPOM JTyXOBHOI'O Pa3BUTHUS
JUYHOCTHU KaXJIOTO yuyeHuKa. B3aumoselicTBrue cucteMbl 00pa30BaHUs M CEMBU - 3TO B3aUMOCBSI3b
NEeJaroroB, y4aliuxcs, poauTene B mMpoLecce UX COBMECTHOU JeATeNbHOCTH M oOuieHus. Haia
nejaroruyeckasl 3ajada - MoMoub Y4allMMCS M UX POJUTEISIM B OCO3HAaHUU U (POPMUPOBAHUHU
LEHHOCTE CEeMbH, OpPraHM30BaTh CBOIO BOCIUTATENIbCKYIO pabOTy Tak, 4TOObl NEeAaror Hu
pPOJUTENN LM B OJHOM HANpPaBIE€HUU B JOCTH)KEHUHU OJHOM WLENH - CTAaHOBJIEHHE JTYXOBHO-
HpaBcTBeHHON nuyHOCcTH. A.C. MakapeHKO TOBOpWJI, YTO CaMbIi JIOCTYNHBIA CHOCOO CBSI3U
IIKOJIBI C CeMbEM — uepe3 ywammxcs. [IpeumyiiectBo »3Toro cmocoba HE TOJIBKO B €ro
OMEpPAaTUBHOCTH, HO M B TOM, YTO PEOEHOK, MpUHUMAas TPEOOBAHUS YUYUTENs, CTAHOBHUTCS HX
MIPOBOJHUKOM B ce€Mbe. Takoe MapTHEPCTBO CHOCOOCTBYET CIUIOUEHMIO CBSI3€H MEXIy CEMbEd U
oOpa3zoBaHueM, yyamuMucs | poaurenassMu. OOpa3oBaTelbHbIE YUYPEKICHUS, YUYCHUKU U
pPOJIUTENN CTAaHOBATCA enuHOM KomaHnod. HecomHeHHO, uYTO Takas paboTa yKpervisier
B3aMMOIIOHUMAHHE U IOBEPHE MEXK]y CeMbeN U 00pa30BaHUEM.

Camoe ry1aBHOE MECTO B 3TOM cucTeMme 3aHuMaeT ceMbsi. Cembsi Obuta U B Oynyiiem Oyjaer
OCHOBOHM BOCIIMTaHUS TOJPACTAIOUIETO MOKOJeHUs. BrnusHue cembu Ha peOEHKa CHIIbHEE, YeM
BJIMSIHUE IIKOJbI, B 3TOM HE MPUXOJUTCS COMHEBAThCA. SIBISsACH BeAylmuM (aKTOpPOM pPa3BUTHUS
JUYHOCTU peOEHKA, CEMbsl BOCITUTHIBACT TPaXKJaHUHA, OYIyIIEr0 CEMbSHUHA, 3aKOHOIOCIYIIHOT'O
YJieHa 00111eCTBa, OKa3bIBAET CYIIECTBEHHOE BIMSIHIE Ha BBIOOP MPOQECcCcuu.

B cemeliHbIX TpaauuMsX 3aJ0’K€Ha BEJNHMKas cuia ceMeiiHoro Bocnurtanus. Cembsi gaer
MaJIEHbKOMY YEJIOBEYKY MPEACTABICHUS O >KM3HECHHBIX LEJSIX U LUEHHOCTIX, O TOM, YTO HYKHO
3HATh U Kak cieayet ce0s BecTi. OObSICHEHHS M HACTaBJICHUS POJUTENEH, NX TPUMED, BECh YKIa
B JIoMe, ceMeliHas aTMocdepa BeIpadaThIBAIOT Yy JETEH MPUBBIUKHN MOBEACHUS U KPUTEPUU OIEHKH
nobpa u 371a, JOCTOMHOTO W HEJOCTOMHOTO, CIIPABEUTMBOTO M HECIpaBe JInBoro. IMEHHO B ceMbe
CKJIQJIbIBAIOTCSl TIPEJCTaBICHUST peOfHKa o a00pe W 3ie, 00 YBOXUTEIHLHOM OTHOIIECHUU K
HeHHocTsM. ViIMeHHO B ceMbe peOEHOK BIEPBbIE Y3HAET «UTO TAKOE XOPOIIO, & YTO TAKOE IIIOXO».
NMeHnHO ¢ ONM3KUMH JIIOABMH B CEMbE OH TIEPEKMBAECT UYYyBCTBAa IIIOOBH, APYXKOBI, 10iTa,
OTBETCTBEHHOCTH, CIPaBEUIMBOCTH. M3 ceMbH CKIaABIBAIOTCA MPEJCTaBICHUS peOeHKa O
BEXJINBOCTH, BHUMATEIbHOCTH, O YECTHOCTH, O COCTPaJaHUH, O TpaBUjIaxX MOBEICHUS B OOIIECTBE.

OpHuM 13 BakHEHIMX MosoxeHnid CTaHAapTOB BTOPOrO MOKOJIEHUS SIBISIETCS OPUEHTALIHS
coaepkaHusi 00pa3oBaHMs HA (OPMHUPOBAHUE CEMEMHBIX IEHHOCTEN, COCTABISIONINX KyJIbTYPHOE,
JYXOBHOE U HPABCTBEHHOE OOraTCTBO POCCUICKOr0 HAPOAA.

OddexTuBHbIMU HJisI (OPMUPOBAHUSA CEMEUHBIX LIEHHOCTEW HCIOIB3YIOTCS CIEIYIOIINE
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(dhopmbI pabOThI ¢ O0YYAIOIITUMUCS:

- TEeMaTUYE€CKUE KIACCHBIE Yachl,

- 4acChl Pa3MbIIUICHUHN, UTPBI-YIPAKHEHNUS,

- IUCKYCCHH;

- YUTATEIbCKUE KOHPEPEHIIUY;

- [IUKJIBI MHAUBUYaIbHBIX Oecen;

- 3aHATHUS B KIIy0ax, KpyKKax (IOCTAaHOBKA MIPUTY);

- TPEHUHT'OBbIE YIIPAXKHECHUS;

- CIO’)KETHO-POJIEBBIE UTPBIL;

- COBMECTHBIC CEMEWHbIE MTPA3IHUKU;

- BCTPEUH C UHTEPECHBIMU JIFOJbMU;

- COBMECTHBIE CIIOPTUBHBIE MEPOTIPUSITHS;

- COBMECTHBIN POCMOTpP U 00CYKJICHHE TeaTPaJIbHBIX U KUHOTIPEMbED;

- Mpa3THUYHBIC KOHIIEPTHI;

- akius ko J{Hro moxxmibix «IlycTh oceHb XKU3HU OYIET 3070TOMY;

- OJIJAPKU CBOMMU PYKaMHU.

YMesno opranu3oBaHHas U MpPOAyMaHHas paboTa MEAaroroB crnocoocTByeT 3(pPpeKTuBHOMY
YCBOCHUIO 00YYaOIIUMCS TTOHSITHI U MIPEACTABICHUNA O CEMEMHBIX IIEHHOCTSIX, Pa3BUTHIO YMEHUS
BUJIETh LICHHOCTH B MIPEAMETAX.

JleTcTBO — camoe OjaromnpusiTHoe BpeMs (pOopMUpOBaHMs CeMENHBIX IeHHocTel. IMeHHO B
ATOT MEPHUOJI TNYHOCTh, HAMOO0JIEE OTKPHITAS BIUSHUSAM, a B3TJIAJIbI M BIICYATIICHUS, TOTyYCHHBIC B
TIETCTBE, - IIyOOKHUE M CO3HATEIbHbIE

JleTu ¥ poauTENN CTAaHOBSITCS AKTUBHBIMHM YYaCTHHKaMU B pealn3allii BaXHEWIIUX 3aj1ad,
HaIpaBJICHHBIX HAa BO3POXKICHUE U YKPEIUICHHE COLHUAJIBbHOTO HHCTUTYTa CEMbH, CEMEWHBIX
LEHHOCTEW U TPAJULIMIA KaK OCHOBBI OCHOB POCCUHCKOT0 OOIIeCTBa U TOCYAapCTBa.
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I. Kirish
Dijkstra algoritmi grafiklarda manfiy bo'Imagan chekka og'irligiga ega bo'lgan ko'plab bir
manbali eng gisgqa yo'l muammolarini hal gilish uchun eng mashhur algoritmlardan biridir, Bu
grafikda ko'rsatilgan nugtalarga garab eng gisga masofalar yoki minimal xarajatlarni topish uchun
ishlatiladigan algoritm. U 1956 yilda kompyuter olimi Edsger V. Dijkstra tomonidan ishlab
chigilgan va uch yildan keyin nashr etilgan.
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I1. Asosiy gism
Dijkstra algoritmida masalaning qo’yilishi
N ta tugundan hamda M ta qirradan iborat bo’lgan yo’naltirilgan yoki
yo’naltirilmagan har bir qirrasi 0’z vazniga ega bo’lgan graf berilgan. Bu grafda
boshlang’ich tugun s ko’rsatilgan. Shu tugundan boshqa tugunlarga borishning eng
qisqa masofasi hamda eng qisqa masofali yo’Ini aniglash kerak bo’lsin.
Bu muammo bitta manbali eng gisga yo'llar muammosi deb ataladi.
Algoritm
Har bir v cho'gqi uchun s dan v gacha eng gisga yo'lning joriy uzunligini saglaydigan d[v]
massivni olaylik. Dastlab d[s] = 0, va boshga barcha cho'qgilar uchun bu uzunlik cheksizlikka teng
(kompyuterda amalga oshirilganda, odatda, cheksizlik sifatida yetarlicha katta ragam tanlanadi, bu
aniq yo'lning mumkin bo'lgan uzunligidan kattaroqdir):

dlv] = oo,v £ s

Bundan tashgari, har bir v cho’qqi uchunbiz bu cho’qqidan foydalanilgan yoki yo'qligini
saglaymiz, ya'ni, mantiqiy u[] massivni olamiz. Dastlab, barcha cho’qqilar foydalanilmagan, ya'ni.

ulv] = false

Dijkstra algoritmining o0'zi N iteratsiyadan iborat. Navbatdagi iteratsiyada hali foydalanilmagan v
cho’qqilar orasidan d[v] giymati eng Kichik giymatga ega cho'qqi tanlanadi, ya'ni:

dlv]= min d
[ ] p: u[p|=false [p]

(Birinchi iteratsiyada boshlang'ich s cho'qgi tanlanishi aniq)

Shundan so’ng tanlangan v cho’qqi foydalanilgan deb belgilanadi. Bundan tashgari, joriy
iteratsiyada v cho'qqgidan yurishlar amalga oshiriladi: v cho'qgidan chigadigan barcha (v, to)
girralar tekshiriladi va har bir bunday to cho'qgi uchun algoritm d[to] qgiymatini yaxshilashga
harakat giladi. Joriy girraning uzunligi len bo'lsin, keyin kod shaklida yurishlarni amalga oshirish
quyidagicha ko'rinadi

d[to] = min(d[to], d[v] + len)

Bu yerda joriy iteratsiya tugaydi, algoritm keyingi iteratsiyaga o'tadi (yana eng Kichik giymatga
ega cho'qqi tanlanadi d, undan yurishlar amalga oshiriladi va hokazo). Bu holda, oxirida, N
takrorlashlardan so'ng, grafikning barcha wuchlari foydalaniladi va algoritm o'z ishini
yakunlaydi. Ta'kidlanishicha, topilgan giymatlar s dan v-gacha d[v] bo'lgan eng gisga yo'llarning
talab gilinadigan uzunligidir.

Shuni ta'kidlash kerakki, agar grafning barcha cho'qqilariga s cho'ggidan chigish imkoni bo'Imasa,
ular uchun d[v] giymat cheksiz bo'lib goladi. Algoritmning so'nggi bir necha iteratsiyasi fagat shu
cho'qgilarni tanlashi aniq, ammo bu iteratsiyalar hech ganday foydali ish keltirmaydi (chunki
cheksiz masofa boshqga, hatto cheksiz masofalarni ham bo'shata olmaydi). Shuning uchun, cheksiz
masofaga ega cho'qqi tanlangan cho'qqi sifatida gabul gilinishi bilanoq, algoritmni darhol
to'xtatish mumkin.

Yo'lni tiklash . Albatta, odatda nafagat eng qisga yo'llarning uzunligini, balki yo'llarning o'zini
ham bilish kerak. Keling, har ganday cho'qqigacha bo'lgan eng qgisqa yo'lni keyinchalik gayta
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tiklash uchun yetarli bo'lgan ma'lumotlarni ganday saglashni ko'rsatamiz. Buning uchun v(v # s)
har bir cho'ggi uchun shu cho'qgigacha bo'lgan eng qisqa yo'lda shu cho’qqidan bitta
oldingi cho'qqi tartibini  saqlaydigan p[v] ajdodlar massivi olish kifoya qiladi. Bu shuni
anglatadiki, agar biz biron bir v cho'qgiga eng gisga yo'Ini olsak va so'ngra bu yo'ldan oxirgi
cho'qqini olib tashlasak, u holda biz gandaydir cho'qqi bilan tugaydigan yo'lga ega bo'lamiz va bu
yo'l cho'qgi uchun eng gisga bo'ladi. Shunday qilib, agar bizda bu ajdodlar gatori bo'lsa, undan eng
gisga yo'lni tiklash mumkin, shunchaki har safar joriy cho'ggidan ajdodni olib, boshlang'ich
cho'qgigacha o’tib boramiz, shu tarzda biz kerakli eng gisga yo'Ini olamiz, lekin natija teskari
tartibda yozilishi kerak.

P = (s,....plplplo]l. plplo]). plol. v)

Bu ajdodlar gatorini ganday qurish kerakligini tushunish goladi. Birog, bu juda sodda tarzda
amalga oshiriladi: har bir muvaffagiyatli dam olish bilan, ya'ni. Tanlangan v cho'qgidan ba'zi bir to
cho'qgigacha bo'lgan masofa yaxshilanganda, biz to cho'qgining ajdodi v cho'qqi ekanligini
yozamiz:

plto] = v

Djektra algoritmining psevdokod kodi:

1 function Dijkstra(Graph, source):

2

3 for each vertex v in Graph.Vertices:

4 dist[v] « INFINITY

5 prev[v] < UNDEFINED

6 add v to Q

7 dist[source] <« @

8

9 while Q is not empty:

10 u < vertex in Q with min dist[u]
11 remove u from Q
12
13 for each neighbor v of u still in Q:
14 alt « dist[u] + Graph.Edges(u, V)
15 if alt < dist[v]:
16 dist[v] < alt
17 prev[v] < u
18
19 return dist[], prev[]
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Dijkstra algoritmi ganday ishlaydi
B -> D Dijkstra algoritmi A va D cho'qgilari orasidagi eng gisga yo'lning har ganday gism
yo'li A->D B va D cho'qgilari orasidagi eng gisga yo'l ekanligiga asoslanadi.

g—/\/?

. manba va manzil orasidagi eng qisqa yo’l
.\ba va manzil orasidagi qism yo’li.

Dijkstra algoritmida bir nechta real foydalanish holatlari mavjud, ulardan ba'zilari
quyidagilardir:

1. Google Xaritalardagi ragamli xaritalash xizmatlari: G-Maps-da bir shahardan boshgasiga
yoki aniq bir joylashuvdan eng yagin kerakli joygacha bo'lgan masofani topishga _eng gisga yo'l
algoritmiga duch kelinadi, chunki ularni bog'laydigan turli yo'llar mavjud, lekin u minimal
masofani ko'rsatishi kerak, shuning uchun Dijkstra algoritmi yo'l bo'ylab ikkita joy orasidagi
minimal masofani topish uchun ishlatiladi.
2.1jtimoiy tarmoq ilovalari: Ko'p ilovalarda ilova ma'lum bir foydalanuvchi bilishi mumkin
bo'lgan do'stlar ro'yxatini taklif qilganiniga guvoh bo;lamiz. Ko'plab ijtimoiy media
kompaniyalari ushbu xususiyatni samarali amalga oshiradilar, aynigsa tizimda milliarddan ortiq
foydalanuvchi bo'lsa. Standart Dijkstra algoritmi ular orasidagi bog’lanishlar orqali
o'lchanadigan  foydalanuvchilar o'rtasidagi eng qisga yo'l yordamida qo'llanilishi
mumkin. Ijtimoiy tarmoq grafigi juda kichik bo'lsa, u eng gisga yo'llarni topish uchun standart
Dijkstra algoritmi bilan birga ba'zi boshga funktsiyalardan foydalanadi, ammo grafik kattaroq va
kattalashganda, standart algoritm hisoblash va ilg‘orlarni almashtirish uchun bir necha soniya
vaqt oladi. algoritmlardan foydalaniladi.
3.Telefon tarmog'i: Ma'lumki, telefon tarmog'ida har bir liniyaning o'tkazish gobiliyati "b" ga
ega. Agar shaharni grafik deb tasavvur qgilsak, tepaliklar kommutatsiya stansiyalarini, girralari
esa uzatish liniyalarini va girralarning og'irligi "b" ni ifodalaydi. Ko'rib turganingizdek, bu eng
gisga masofali muammolar toifasiga kirishi mumkin, buning uchun Dijkstra ishlatilishi mumkin.
4.Birinchi eng gisga yo'Ini topish uchun IP marshrutlash: Birinchi bo'lib eng gisga yo'Ini
ochish (OSPF) - bu o'zining eng gisga yo'ldan foydalangan holda manba va magsad yo'rignoma
o'rtasidagi eng yaxshi yo'Ini topish uchun foydalaniladigan havola holatidagi marshrutlash
protokoli . Dijkstra algoritmi marshrutizatorlar tomonidan yo'naltirish jadvalini yangilash uchun
talab qilinadigan marshrutlash protokollarida keng qo'llaniladi. Algoritm manba routerdan
tarmoqdagi boshga marshrutizatorlarga eng gisga xarajat yo'lini ta'minlaydi.
5.Avia parvozlar tartibi: Agar odamga mijozlar uchun parvozlar kun tartibini yaratish uchun
dasturiy ta'minot kerak bo'lsa. Agent barcha aeroportlar va reyslar bilan ma'lumotlar bazasiga
kirish huqugiga ega. Parvoz ragami, kelib chigish aeroporti va boradigan joydan tashgari,
reyslarda jo'nash va kelish vaqti mavjud. Xususan, agent kelib chigish aeroporti va boshlanish
vaqgtini hisobga olgan holda manzilga eng erta yetib kelish vaqtini aniqlamoqchi. U erda ushbu
algoritm qgo'llaniladi.
6.Fayl serverini belgilash: LAN (mahalliy tarmoq) dagi fayl serverini belgilash uchun Dijkstra
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algoritmidan foydalanish mumkin. Fayllarni bir kompyuterdan boshga kompyuterga uzatish
uchun cheksiz vaqt talab qilinishi mumkin. Fayl serveridan tarmoqgdagi har bir boshqga
kompyuterga o'tishlar sonini minimallashtirish uchun Dijkstra algoritmidan foydalanib,
tarmoqlar orasidagi eng qisga yo'Ini minimallashtirish, natijada hopslarning minimal soniga olib
keladi.

7.Robotik yo'l: Hozirgi kunda dronlar va robotlar paydo bo'ldi, ularning ba'zilari qo'lda, ba'zilari
avtomatlashtirilgan. Avtomatlashtirilgan va paketlarni ma'lum bir joyga etkazib berish yoki
topshirig uchun ishlatiladigan dronlar/robotlar ushbu algoritm moduli bilan yuklanadi, shunda
manba va manzil ma'lum bo'lganda, robot/dron quyidagi yo'nalishda harakat giladi. paketni
minimal vaqt ichida etkazib berishni davom ettirishning eng gisga yo'li.

I11. Xulosa

Dijkstra algoritmining asosiy afzalligi uning deyarli chizigli bo'lgan ancha past
murakkabligidir. Dijkstra algoritmi manfiy bo'lmagan og'irliklarga ega har ganday og'irlikdagi,
yo'nalishsiz va yonalishli graflar uchun eng gisga yo'l masalasini hal giladi. U tsikllardan iborat
grafiklarni boshgarishi mumkin, ammo manfiy og'irliklar bu algoritmning noto'g'ri natijalar
berishiga olib keladi. Bu algoritm geografik xaritalarda juda mashhur hisoblanadi.

Foydalanilgan adabiyotlar ro’yxati

http://e-maxx.ru/algo/dijkstra
https://www.geeksforgeeks.org/applications-of-dijkstras-shortest-path-algorithm/
Algorithms Notes for Professionals. Chapter 11. Dijkstra’s Algorithm
https://www.programiz.com/dsa/dijkstra-algorithm
https://www.baeldung.com/cs/dijkstra-vs-bellman-ford
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Annotatsiya:

Hozirgi kunda algoritmlar hayotning ko'plab sohalarining tub ildiziga aylanib ulgurgan va
ular ushbu sohalarda hisoblash, fikrlash va muammolarni hal gilishning muhim gismiga aylangan,
chunki vazifalarni aniq va samarali bajarish uchun albatta algoritmlardan foydalaniladi. Biror bir
soha uchun dastur yozishdan oldin albatta algoritm ganchalik tez ishlashi va gancha xotira talab
gilinishini  bashorat qilishga imkon beruvchi murakkablikning matematik o'lchovlaridan
foydalaniladi. Bunday bashoratlar real dunyo ilovalari uchun algoritmlarni amalga oshirish va
tanlashda dasturchilar uchun muhim qo'llanma hisoblanadi. Algoritmlar hisoblashlarning
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markazida yotadi. Atrofimizni kuzatadigan bo'lsak, biz kundalik hayot muammolarimizni hal
gilish uchun ishlaydigan bir nechta algoritmlarni topishimiz mumkin: Ijtimoiy media tarmoqlari,
GPS ilovalari, Google qidiruvi, elektron tijorat platformalari, Netflix tavsiya tizimlari va
boshqalar. ilovalar algoritmlar tomonidan quvvatlanadi.

Kalit so‘zlar: Algoritm, murakkabligini baholash, Big O notation, doimiy vaqt
murakkabligi(O(1)), chizigli vaqt murakkabligi(O(n)), logarifmik vaqgt
murakkabligi(O(log n)), kvadrat vagt murakkabligi(O(n?))

I.KIRISH

Algoritmlar - bu kompyuterga nima qilish va ganday qilish kerakligini ko’rsatadigan
protseduralar yoki ko'rsatmalar (bosgichlar to'plami).
Algoritmning murakkabligi - kiritilgan ma'lumotlarning o'lchamiga garab, berilgan yoki algoritm
tomonidan bajariladigan operatsiyalarni hisoblash tartibini baholovchi o'lchovdir. Buni soddaroq
gilib aytadigan bo'lsak, murakkablik algoritmni bajarish uchun zarur bo'lgan gadamlar sonining
taxminiy giymati formulasidir.

Hozirgi vaqtda algoritmlar shu gadar rivojlanganki, ular bir xil vazifani bajarishda ham sezilarli
darajada farqg gilishi mumkin. Eng ekstremal holatda turli xil dasturlash tillarida dasturlashtirilgan
turli xil algoritmlar turli xil apparat va operatsion tizimlarga ega bo'lgan turli xil kompyuterlarga
bir xil vazifani butunlay boshgacha tarzda bajarilishi mumkin. Bitta algoritmni bajarish uchun bir
necha soniya kerak bo'lsa, boshgasi kichik ma'lumotlar to'plamlari uchun bir dagiga vaqt kerak
bo’ladi. Qanday qilib turli ko'rsatkichlarni taggoslashimiz va muayyan muammoni hal gilish uchun
eng yaxshi algoritmni tanlashimiz mumkin?

I1LASOSIY QISM

Vaqtning murakkabligi amallarning necha marta bajarilishini bildiradi. Algoritmning vaqt
murakkabligi ma'lum bir kodni bajarish uchun zarur bo'lgan haqigiy vaqt emas, chunki bu
dasturlash tili, operatsion dasturiy ta'minot, ishlov berish kuchi va boshgalar kabi boshga omillarga
bog'lig. Vaqt murakkabligi ortidagi g'oya shundan iboratki, u fagat bajarilish vaqtini o'lchashi
mumkin. Algoritmning vaqt murakkabligini ifodalash uchun biz "Big @)
notation™ foydalanamiz. Big O notatsiyasi biz algoritmning vaqt murakkabligini tasvirlash uchun
ishlatadigan atamadir. Bu muammoga turlicha yondashuvlarning samaradorligini solishtiradi va
garor gabul gilishga yordam beradi.

Big O yozuvi algoritmning bajarilish vagtini uning Kirishlarga nisbatan ganchalik tez o'sishini
ifodalaydi (bu kirishlar "n" deb ataladi). Algoritmning bajarilish vaqti "kiritilgan ma'lumotlarning
o'lchamiga garab™ o'sadi va bu "O(n)" shaklida belgilanadi. Algoritmning bajarilish vaqti “kiritish
0‘Ichamining kvadrati tartibida” o‘sganda bun “O(n?)” shaklida ifodalanadi.

Vagtning murakkabligi
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Vaqt murakkabligi - bu kiritilgan ma'lumotlar va barcha hisob-kitoblarni bajarish uchun
ketadigan vaqt o'rtasidagi bog’liglikni ifodalovchi funktsiya.
Doimiy vaqt murakkabligi: O(const)

Vaqtning murakkabligi doimiy bo'lsa ("O(const)" sifatida belgilangan), kiritish hajmi (n)
muhim emas. Doimiy vaqt murakkabligi algoritmlari n ning o'lchamidan qat'iy nazar, ishlash
uchun doimiy vaqtni oladi. Ular Kiritilgan ma'lumotlarga javoban ishlash vaqtini o'zgartirmaydilar,
bu esa ularni eng tezkor algoritmlarga aylantiradi.

operatsiyalar soni

O(const)

kiritilgan ma'lumotlar hajmi

1-rasm. Doimiy vaqt murakkabligi

Doimiy qolishi uchun bu algoritmlarda tsikllar, rekursiyalar yoki boshga doimiy bo'Imagan vaqt
funksiyasiga ko’rsatkichlar bo'lmasligi kerak. Doimiy vaqtli algoritmlar uchun ish vaqti oshmaydi:
kattalik tartibi har doim 1 ga teng.

Chizigli vagt murakkabligi: O(n)

Vaqt murakkabligi kirish hajmiga to'g'ridan-to'g'ri mutanosib ravishda o'ssa, siz chizigli vaqgt
murakkabligi yoki O(n) ga duch kelasiz. Bu vaqt murakkabligi bilan algoritmlar "n" operatsiyalar
sonidagi kirish (n) ni gayta ishlaydi. Bu shuni anglatadiki, kirish hajmi oshgani sayin, algoritmni
bajarish uchun mutanosib ravishda ko'proq vagt ketadi.

o

operatsiyalar soni

kiritilgan ma'lumotlar hajmi
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2-rasm.Chizigli vaqt murakkabligi

Logarifmik vaqt murakkabligi: O(log n)

Bunday murakkablikdagi algoritmlar hisoblashni hayratlanarli darajada tezlashtiradi. Algoritmning
bajarilish vaqgti kirish hajmining logarifmiga proportsional bo'lsa, u logarifmik vaqtda ishlaydi. Bu
shuni anglatadiki, har bir keyingi bosgichni bajarish uchun zarur bo'lgan vaqtni oshirish o'rniga,
vaqt kirish "n" ga teskari proportsional bo'lgan kattalikda kamayadi.

Q(logn)

[ obeD

kiritilgan ma'lumotlar hajmi

operatsiyalar soni

3-rasm.logorifmik vaqt murakkabligi

Bu vaqgt murakkabligi odatda har safar muammolarni yarmiga bo'ladigan algoritmlar bilan bog'lig
bo'lib, bu "Bo'lib tashla va hurmronlik qil" deb nomlanuvchi tushunchadir. “Bo’lib tashla va
hurmronlik qil” algoritmlari muammolarni quyidagi bosqgichlar yordamida hal giladi:

1. Ular berilgan masalani bir xil turdagi kichik muammolarga ajratadilar.
2. Ular bu kichik muammolarni rekursiv ravishda hal gilishadi.
3. Ular berilgan muammoga javob berish uchun pastki javoblarni mos ravishda birlashtiradi.

Kvadrat vaqt murakkabligi: O(n?)
Ushbu turdagi algoritmlarda ishlash uchun zarur bo’lgan vaqt kirish hajmining kvadratiga
to'g'ridan-to’'g'ri proportsional ravishda o'sadi (chiziqli, lekin kvadrat kabi).

Ko’pgina stsenariylarda va aynigsa katta ma'lumotlar to'plamlari uchun kvadratik vaqt
murakkabligi bo'lgan algoritmlarni bajarish juda ko'p vagtni oladi va ulardan gochish kerak.
Bunday turdagi algoritmlarda ko'p resurslar va vaqt kerak bo'ladi .
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operatsiyalar soni

kiritilgan ma'lumotlar hajmi

4-rasm .Kvadrat vaqt murakkabligi

Eksponensial vagt murakkabligi: O(27n)

Eksponensial vaqgt algoritmlarida o'sish tezligi kirish (n) ga har bir go’shilishi bilan ikki
barobar ortadi, ko'pincha kirish elementlarining barcha kichik to'plamlari bo'ylab
takrorlanadi. Har safar kirish birligi 1 ga ko'paysa, bu bajarilgan operatsiyalar sonini ikki
baravar oshirishga olib keladi.

Bu vagt murakkabligi bilan algoritmlar odatda eng yaxshi yechim hagida unchalik ko'p
ma'lumotga ega bo'lmagan holatlarda go'llaniladi va ma'lumotlarning barcha mumkin bo'lgan
kombinatsiyasini yoki almashtirishni sinab ko'rish kerak bo’ladi.

)

&
N
o

operatsiyalar soni

kiritilgan ma'lumotlar hajmi

4-rasm.Eksponensial vagtning murakkabligi

Eksponensial vagt murakkabligi odatda Brute-Force algoritmlarida ko'rinadi. Ushbu algoritmlar
shartni qondiradigan bir yoki bir nechta yechimlarni gidirishda mumkin bo'lgan yechimlarning
butun maydonini ko'r-ko'rona takrorlaydi. Ular to'g'ri yechim topmaguncha, barcha mumkin
bo'lgan yechimlarni sinab ko'rish orgali to'g'ri yechimni topishga harakat gilishadi. Bu vazifani
bajarishning optimal usuli emasligi anig, chunki bu vaqt murakkabligiga ta'sir giladi. Brute-Force
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algoritmlari kriptografiyada tizimni qulfdan chigaradigan to'g'ri parolni topmaguncha tasodifiy
zarbalarni sinab ko'rish orgali parol himoyasini yengish uchun hujum usullari sifatida ishlatiladi.

Vaqgtning murakkabligini ganday o'lchash.

Umuman olganda, algoritm gancha kamroq operatsiyalarga ega bo'lsa, shunchalik tez amalga
oshiriladi. Ammo murakkab funktsiyalarning vaqt murakkabligini topish uchun algoritm kodini
gismlarga ajratish va alohida gismlarning murakkabligini topish kerak.

ollog ")

operatsiyalar soni

¥

kiritilgan ma'lumotlar hajmi
5-rasm.Asosiy vaqt murakkabliklari.

"Eng yaxshi holat™, "o'rtacha holat" va "eng yomon holat" kabi turli xil Big O
belgilari mavjud, ammo eng muhimi eng yomon holat stsenariysi. Ular vaqtning murakkabligi
nima uchun muhimligini ko’rsatadi.

Eng yomon holatlar tahlili algoritmni bajarishda bajarilishi kerak bo'lgan asosiy
operatsiyalarning maksimal sonini beradi. Bu kirish eng yomon holatda ekanligini va narsalarni
to'g'ri yo'lga go'yish uchun maksimal ish qgilish kerakligini taxmin giladi. Masalan, massivni o'sish
tartibida saralashni magsad gilgan saralash algoritmi uchun eng yomon holat kirish massivi
kamayish tartibida bo'lganda sodir bo'ladi. Bunday holda, massivni o'sish tartibida o'rnatish uchun
asosiy operatsiyalarning maksimal soni (tagqoslashlar va topshiriglar) bajarilishi kerak.

111.Xulosa

Xulosa qilib aytadigan bo'lsak algoritmning vaqt murakkabligi qanchalik yaxshi bo’lsa,
algoritm amalda ishni tezroq bajaradi. Algoritmlarni loyihalash yoki boshqgarishda berilgan
masala uchun bu algoritm samarali yoki umuman foydasiz bo’lishi mumkinligini hisobga olish
lozim.

Foydalanilgan adabiyotlar
1. Jared Neilson. The Little Book of Big O: A journey Through Time & Space Complexity
2. Big-O Notation and Algorithmic Analysis - Stanford University
3. http://geeksforgeeks.com/
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