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4.1 Tiz0exkTep TONMOJOTUSICHIHBIH HETI3ri YFbIMAaphI

OT npormectep/ii MaTeMaTHUKAIBIK CHUIIATTay €Ki TypJl TeHJeyjepre
HET13/1eJIe]l: KOMHOHEHMMIK XOHE monoaozuanvl. Komnonenmmik menoeynep
(remece mapmaxmap menoeynepi) apbip mapmakma moxk neH KepHey apacblHod
oatinanvic opuamaovl. Cebebi mononocusi DT ceomempusivlK KYpPblLIbIMbIH
Kepcemeoi, MONOIOZUANBIK MeHOeyaep - mapmMakmap KypamvlHa KaHOAu
NeKmMpJiK  d/lemMenmmep  KipeminoiciHe Oaunanvicmbvl eMeC  JHCoHe  OHblH
MONONOGUACHIMEH ~2AHA  AHLIKMANAmulH mizbekmep Kacuemin Oeunenetol.
Komnonenmmix menoeynepoi kypacmuipy kesinoe Om 3ayoapbl, an monoaiocusiivbik
menoeynep yuiin — Kupxeogh 3anoapul konoanwiiaowl.

Ti30eKTep TOMOJIOTUSICHIHBIH HET13T1 MIHACTTEPI:

v’ Toyenci3 TyliHgep MEH KOHTYPJIAPAbIH CAHbIH aHBIKTAY;

v’ Tuicti TyiiHaep MEH KOHTYPJIApbIH XKYieaepin OOl MbFapy.

Kupxeoqh 3anoapwr 6otivinwa cvizvixkmolk mayenciz menoeyiep HCyUecin
Kypyea bonramein mizbexmepoiy myuiHoepi MeH KOHMYPIAPbIHbIY HCUbIHMbIRbIH
mayesciz KOHmypaapowvly ycyileci dicone mayeciz myuinoepoin cyiteci Oen
amauowl.

DneKTp TI30€KTepiHiH TOMOJOTUACHIH/IA HET13T1 YFBIM - 2pagh.

I'padh — Oapneix mapmakmaper cuizeikmapmer aimacmoipoiizan  IT
epaguxanviy mypi. backawa armkanoa, miz0ekmiy 2eoMempusiblK KYpbliblMbl
epagh oen amanaowi. I'pagh - epkin Y361HObI2LI MeH NiuiHOepi b6ap KeCiHOLNepiHiH
(mapmaxmapuvinbly - Kabvipeanapuiuebly) — JicoHe  KOCHLLY — HYKMenepiHiy
(myitinoepinin - wwinoapeinsiy) srcuvinmolzol (4.1-cyper).

I'pad exi Typre Oemineni: cucnanoap emyiniy Oazeimmayuivl zpag) xoHe
monoaozuanvlk 2pag. Tononozuanvlk 2pagh onblH mex MONONOCUSILBIK
(KYPbLIBIMObIK) Kacuemin Oetinelelimin, d1eKkmp miz0e2inin dHceninoemineen yacici
Oo6In MadbwLIAObL.

Cuznanowt 2pagh nemece cuzcnanoap oemyiniy Oazeimmayuivl 2pagor —
anekmp mizbecinde npoyecmepoi CUNAmMmMalmoli, meHoeyiep HCYUECIHIH
epacghukanvlk mypinoezi betineci 60.1bln MaodowvLIAObL.

bi3 Tek TONOJOTUSIIBIK TPAThl KAPaCThIPAMBI3.
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4.1-cyper. DnekTp Ti30eri koHe OFaH coiikec rpad

OT TononorusiblK rpadsiH (9pi1 Kapai «rpad») OHBIH SKBUBAJIETTI CXEMachl
OolibIHIIa canasl. ['padTapabl KypacTeipy Ke3iHjie apoip TapMak YIIiH HYCKapMeH
OeNrijieHreH OarbITThl KOpPCETyl THIC, MYHAal rpadTap Oassimmangan Hemece
baeoapranean nen arananabl. TapMmakTapJblH OaFbITTaphlH HYCKay OapbhICHIHIA
O/IETTE aTajFaH TapMaKTapAaFrsl IIIBIHAWB! TOKTAPIBIH OAFBITTAPbIH TaH/IAIl alabl.

['padpTeiH KacueTTepl TapMaKTapIblH Y3bIHIBIFBl MEH YITICIHE, COHJai-aK
a3bIKTBIKTA Tpad TYHIHAEPIHIH 63apa OpHAJIaCyblHA OAMIAHBICTHI EMEC )KOHE TEK
TapMakTap CaHbIMEH N, TYHIHAEp CaHBIMEH M XoHE TapMaKTapAblH Oip-OipiMeH
©3apa KOChUTY TOCUIIMEH aHBIKTAJIA]IbI.

bip  6Gipimen o3apa Oipoeii  yneide Kocwlizan ~MYUIHOEPOIH — JHCIOHE
mapmaxkmapowiy 6ipoeil canvl b6ap epagmap uzomopgmot oen amanadvr (4.2-
cyper). TapMaktapaplH Y3bIHIBIFBI MEH YJTiCiH, COHIai-ak rpad TyHiHIEpiHIH
YKA3BIKTBHIKTA ©3apa OpPHAJIACYBIH ©3TE€PTE OTHIPHIT, OacTankbl rpadra u30MOpQTHI
CaHCBI3 KeITereH rpadTapiabl amyra Oonansl. ['padThiH MyHmal TYpiaeHAIpYl
uzomop@mor mypaedipy nen atamanbl. OCbIHIAW TYPJIACHAIPYICPMEH albIHFaH
rpad OeliHeciHiH opOip HYCKACH OHBIH 2€0MEeMmPUAIbIK OPLIHOAYbL JICTI aTalalbl.
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4.2-cyper. U3oMopdThI rpadTap

Ezep ketibip i myiiin xeubip | mapmaxmoeiy cOHbl Hemece 6ac dcasvl Oojca,
onoa onap (1 scone |) unyuoenmmi oen amanadel. OCbUTaina, K€3 KEITeH TapMaK
€K1 TYHIHT'€ HHITUACHTTI O0JIa Ibl.



Tyuiinnin 0apexceci Oen ocvl myiinee UHYUOEHMMI epagh mapmaKkmapvlHbly
CanbiH aumaowvl. [londiei eKiHwi myuiH Oapedicecine Oeliinel calikec KelemiH
usomoppmoer  epagpmapovt  2omeomopgmot  den  amaiiovl. ['omeomMopPTHI
rpadTapaaH eKiHII JOPEKeIl TYHIHAepal )KOWFaH Ke31He KOHE OCHI IIbIHIapbliHa
WHIMJICHTTI TapMaKTap/bl OIpIKTIpreH coH, roMeoMopdThl rpadtap H3oMopPThI
0oJ1aIbl.

IOT Kkeneumineen HcoHe KblCKAPMBLIZAH MONOJOUAILIK CUNAMMAMACLIHA
calikec Kenemin epagpmap 2omeomophmut 60.1b1n MadLLIAL.

beitreney OapwichiHAa rpadTap *Ka3bIKThl KOHE KeJemai 0oJybl MYMKIH,
OCbIFaH COWKEC OJlap MIAHAPABIK X CoHe NAAHAPAblK emec OOonbIn OeiHel.
Inanapnels 2pagh —  Oyn  uzomop@mulx mypaedipyiep  HIMUNCECIHOe
HCAZLIKMBIKMA MAPMAKMAPObIH, KUBLIBICYbIHCHL3 Oetineneneen epagh. Kypambiaaa
KeMiHJie 4 TyiiHi 6ap 6apibIK rpadTap TIaHapibIK 0076 TaObuiaasl. Ilnanapnsik
emec zpag — Oy oHCa3bIKMBIKMA — MapMakmapovly — KUbLIbICYbIHCHL3
Oetinenenbeumin  epagp. 4.3-cyperte ocblHAaW rpadTapAblH  MbICAIAPbHI
OeifHesIeHreH.

a) TOJIBIK OeCOYPHIII 0) KocxKapHaAKTHI rpad
4.3-cyper. lloatpsarun-KypaToBckuiiiiH rpadTapbl

I'pagpmoiy 6enikmepi Ilonmpseun-Kypamosckuii epagpmapoinwiy  0Oipeyine
2omeomopghmol boamaca, Ke3 Kejeen epag nianapivl 606in madwliaowL.

[Tnanapneik Tpad 31 OCHHENEHIeH JKa3BIKTBIKTBI CbIPMKbI KOHE IUIKI
avimakmapea Oeneni. Ipagp  mapmaxkmapvimen wekmencern IWIKI aimakmap
zpajgpmulyy yawvlKmapsl Hemece mepesenepi Oen amanaovl. KazvlKmblKmbiy,
epaghxa Kapazanoa, colpmgwvl 601ici 6A3UCMIK YAUWDBIK 0en amanaobwl.

I'padpTeiH KacueTTepi TapMaKTapblH Y3bIHABIFBI MEH MilIiHIHE, COHAAM-aK
JKa3BIKTBIKTa Tpad TYHIHIEPIHIH ©3apa OpHaJlacyblHAa OaiJIaHBICTBI OOJIMaMIbI.
Onap Tek N TapMakTap CaHbIMEH, M TYWIHJEP CAaHBIMEH >KOHE TapMaKTapJbIH Oip
OipiMeH e3apa KOChULYy TOCUTIMEH aHBIKTaIA/Ibl.

1.2 I'pad OGedikrepi (moarpadrap)
bacmankvl epagpmoeiny snemenmmepi 6oavin madviiamvll d1emMeHmmepoeH

KYpanean spagpmoly Ke3 kencen oonici epagh oenizi (noozpagh) oen amanaowvi. OHbI
Oactankel TpadTaH Keilip TapMaKTapbl KOO apKbUIbl amyra Oomanbl. ['padTein



Oip TapMarel Hemece Oip TYWiHI, COHmaW-ak TpadThIH Ke3 KEJIreH KONTereH
TapMakTap MeH TyuiHgep rpad Oemiri (moarpad) Oonysl mymkiH. OTT
KOJIIaHbLIATBIH Heri3ri  rpad Oemiktepi (moarpadrap): acon, Kommyp, mai,
oainanvlic mapmaxkmapsl KoHe 2pagh KUCvlHbl.

Kon — oyn mapmaxmapowiy pemmereen HcuvlHbl, MYHOA apOip eKi Koputinec
mapmakmapoviy opmax myuini o6ap, apbip mapmar dicoHe 2pOip MYUiH OCbl
orcuvinoa mex Oip pem Kana kezdeceodi. I'padThIH KOJIBI apKbLIbl KOCHUIFaH
TYWIHIED wemKi JACT aTanabl.

Eeep myuvikmanzan owconoa 6acmankvl dHcone COHbl WlemKi myuinoepi
calikec Kejce, COHOA OHbl KOHmMYp Oen amanaovi. KoHTyp TyHiHAEpIHIH
OpKaNCBHIChIHA OCBHI KOHTYP/IBIH €K1 TapMaFbl HHITUACHTTI O0IaIbl.

Ezep epagpmuiy ke3 xkencen exi myiiini scoimen Kocvlizan 6oaca, onoa 2pag
oaunanvicmolpywvt (6aiinanvickan) oen amanaovl. Kepi oicazoatioa epagh
oaiinanvicmuIpyuLbl emec oen amanaobl.

I'pagpmoiy Oapavix mytinoepin KammumolH, Oipax 0ipOe 0ip KOHMYPObl
KammulmMaumsly Oatiiansicmuipyusl epag) 6enici (nooepagh) ocvl epagpmoly mavl
Oden amanaowi. TabIH KypaMbIHa KipreH rpad TapMakTapbl Tajd TapMaKTaphl Jier
aTayajpl.

Tan Kypamvina KipmeceH  mapmakmap  OQUAAHBIC  MAPMAKMApPbl
(baiinanvicmapul) Hemece OCbl MANObIH X0opoanapwvl Oen amanaovl. baiinaHbic
TapMakTapbl Tajuabl OacTtankel rpadka AeiiH TOJNBIKTBIpaabl. Erep m- Tyiinaep
CaHbl, N- TapMakTap caHbl 0oJica, OHJA TaJd TapMaKTapbIHBIH CaHbl S=m-1, an
OaillIaHbIC TAPMAKTAPBIHBIH CaHBI C=n—(M—1)=n-m+1. OAETTe TaJl TapMaKTapbl
KaJIbIH, aJl 0aiIaHbIC TapMaKTaphl - KIHIIIKE ChI3BIKTaphIMEH OeiHeNeHe 1. Opoip
rpad yuriH Oip OipiHEH TaJ TapMaKTapbIHBIH KYPaMbIMEH allbIpMAIIbLIBIFEI Oap
OipHele Tajabl KypacTeipyra 6onaasl. OcbiHaai HycKaizapbeiy 0ipi 4.4, 0-cyperte
KOPCETIITEH.

4.4-cypert. Dnextp Ti30eriHiH rpad Oeiri (moarpad):
tas (ChI3BIKTAp) JKHE OalIaHbIC TapMaKTaphl (Y31K-Y3iK ChI3BIKTAp)

['pad TanbiH kenmecized >KOJIMEH KypacTblpyfa Ooisanel. I'pad TyHiHAEpiH
oenrutey kKaxker. ComaH COH, myo6ip el arajaTblH KeWOip TyliHHEH Oacrar
KOHTYP/JIbIH KaJIBIMTaCybIHA KOJ OepMeit, TpadThiH Oacka TYHIHIEPIH KOCATHIH Tall
TapMaKTapbIH ChI3Y KAKET.



['pad TampiHa ke3 KenreH OailIaHBIC TapMaFblH KOCY apKbUIBI KOHTYP
Kanpimracaapl. ['pad TambiHa OHBIH OailflaHBIC TapMAaKTapbIH KE3EKIEH KOCY
apKBLIBI KAJBIITACKAH KOHTYPJIAp Hezi3ei KoHmypaap Nen atanajbl.

Hezizei xommypaapowiy canvl OQUIAHLIC MAPMAKMAPLIHGIY CAHLIHA MEH.
Heri3ri koHTypnapablH HeMIpJIEpIH pUM caHaapbiMeH Oenrineiai. KoHTypasl
alfHaNBIT ©Ty OAaFbITBIHA OCHI KOHTYPABIH OaillaHbIC TapMaKTapbIHBIH OAaFbITHI
AJTbTHAJTBI.

Oszapa Oatinansicel JHCOK eKi diceke Oatlanvicmuipyuvl 2pag 6enicine
(noodepaghka) 6bonemin mapmaKmap HCUbIHMbIEbIH ZPApmMblY  KUCLIHbBL  Oen
amatiovl. byn perte ockl rpad OeniriHig 0ipi OKIIaylaHFaH TYHiH O0Iybl MyMKIH.

Kuceiaaer 6ip Hemece OipHemie TyHiHAepMeH Ti30ek OeJiriH KaMTHUTBHIH
KeWO1p TYHBIK Ka3bIKTBHIKTHIH 131 TypiHe Oeitneneyre 6omanbl. I'padTein O6ipae Oip
TapMarbl €Ki peT KUBLIBICIIAYbl THIC.

Tanoan anvinzan manovly mexk OIp mapmagvl aHa KYpPAMbIHA Kipemin
MYHOQU KUCLIH 2paghmully He2i32i KUCbIHbL Oen amaiaobl. Heri3ri KUChIHFa KIpETiH
e3re TapMakTap - OaljaHbBIC TapMakTapbl OOJBIN TaObLIaAbl. Hezizei KUCbIHHbIY
CAHbl MAl MAPMagblHbly canbiia mey. Heri3ri KUCBIHHBIH OH OaFbIThI PETIHIC OCHI
KUCBbIHFA KIPETIH Tajl TapMarblHbIH OaFbIThIH KaOBUIIANABl >KOHE HYCKApMEH
Kepcerei. 4.5-cyperTte rpadThIH HET13T1 KUCBIHBI Sy, Sy, S3 KoHe S, OCHHEICHTeH.

0
4.5-cyper. I'padTbIH KUCHIHBI

4.3 TonoJIOrusiJILIK MaTpuIajgap

DOnexTp TI30€TiHIH KYPBUIBIMBIH, OHBIH TpadbIH KOHE TOKTAp TapaybIHBIH
HETI3r 3aHJapbhlH CHUMATTay YIIIH TOIMOJOTHSJIBIK MaTpHUIlaiap KOJAaHBLIAIBL.
KoMmproTepiiik MaTeMaTUKAIBIK OarmapiaMaiiap apKbUIbl Kypaemi Ti30eKTep/iiH
TEeHJEYJIEPIH KAJBINTACTBIPY YIUIH rpadThlH aHAIUTUKAJBIK OEHHECI KaXKeT.

Kupxeogp menoeynepiniy mypine catikec yur mMoONONOGUSALBIK MAMPUyAIap
boninedi: [A] - ocanzamynap mampuyacet (myiindik mampuua), [B] -
KOHmypavlKk mampuua (nezizzi konmypaap mampuyacot) sycane [Q] - nezizzi
KUCBIHOBLIAD MAMPUUACHL.

barpitTanFan rpadThIiH KYPBUIBIMBIH TOJIBIFBIMEH CHUIATTay [m*xn] - [A]
acanzanynap mampuyacoin (myuindixk mampuyacoin) 6epei, myamga m =m-1 (
m - TyHiHZEp CaHbI). M - TYHIHAEPAIH PETTIK HOMIPJCPIH KOPCETEeTiH



MaTPUIAHBIH JKOJIBI, all N - TapMaKTapAblH HOMIPJIEPIH KOPCETETIH MaTPHUIIAHBIH
Oaranmapel. TyuiHOIK mMampuyacsl cxemarapovly mytinoepi yuin Kupxeogpmoiy
OipiHwi  3aHbl  OOUBIHWA KYpaACmulpblizan meHoeyiepliy Kodgduyuenmmep
Kecmecin bepeoi.

Martpunanbsiz opOip asmemenTi 0, +1 sxoHe -1 MoHIH KaObLI1aybl MYMKIH:

v’ ezep cpagmuiy | mapmazel i myuinivMen Oatiianblcma 004CA JCoHE
myUiHHeH Oablmmainca, MAampuyanvly | JHcoibl MeH | 0a2aHbl KUbLILICLIHOA
opHanackau ai; mampuya snemenmi +1 mey 601a0bi.

V' ecep ] mapmazel i myuiniven bainanvicma 00aca dcane myiinee Kapail
bagvimmanca, conoa mampuya snemenmi ajj = —1 mer 601a0wL.

v’ ecep j mapmazel | myiinimen batinanvicma 60amaca, coHOa Mampuya
anemenmi ;; = 0 mer 601a0wL.

[Q] mezizei Kucvimowviiap mampuuyacvl nHecizei  KUCBIHObLIAD — YULIH
Kupxeogpmuiy  6ipinwi  3anvina calikec Kypacmuipvlizan Kodgguyuenmmep
kecmecin 6epeni. [Q] MaTpHIIaHbIH KOJIBI KUCBIHIBLIApFa (s =n—m+1), Oaranmap —
TapMakTapra coikec kenesi (n), SFHM MaTPULAHBIH OJIIEMILIIr [sxn].

MatpuransiH opoip anemenTi 0, +1 xoHe -1 MoHIEpiH KaOBLIAAN alajbl;

V' ezep j mapmasgel [ KUCLIHHbIY KYPAMBIHOA OONCA MHCIHE OHblY 0A2bINbl
KUCbIH OazbimblMen Calikec Keice, conoa mampuya snemenmi O = +1 men
601a0bLl.

V' ezep j mapmasel i KUCHIHHbIY KYPAMBIHOA OONICA JHCIHE KUCBIH OAZbIMbIHA
Kapama Kapcol bagbimmarca, conoa mampuya snemenmi Qij = —1 mer 6onaoul.

v ezep j mapmaswl i KucbinbiMen Oaiianvicma 00amacd, COHOd Mampuya
anemenmi Qij = 0 mey H601a0b1.

[B] mezizei kommypnapoviy mampuuacel (Kommypaslk mampuua) — Oy
Kupxeopmuiy  exinwi  3awwbina  calikec — Kypacmulpvliean  meHoeyaepoin
koa(hpuyuenmmep recmeci. [B] MaTpumaHbIH KOJbI HETI3ri KoHTypiapra (
k=n-m+1), Oaranmap — TapMmakTapra (n) COHMKeC Kelemi, SIFHH MaTpUIlaHBIH
enmeminiri [k xn].

Martpunansiz op0Oip snemenTi 0, +1 xxonHe -1 MoHIEpiH KabbUIIaybl MYMKIH:

V' ezep j mapmazvl i KOHMYPObIH KYPAMBIHOA GOICA JHCIHE MAPMAK, OA2bIMbL
KOHMYpObl AUHATBIN 6Ny 6a2blMblMeH CalKecC Kelce, COHOa Mampuya d1emenni Dj;
= +1 men 601a0wL.

V' ezep j mapmasel i KOHMYpPObIH KYPAMbIHOA O0LCA HCIHE Mapmak 6a2blmbl
KOHMYpObl QUHANbLIN 6m)y 0agblmblHA Kapama Kapcwl 0oica, coHoa Mmampuyd
anemenmi bjj = —1 mey 601a0wi.

V' ezep j mapmazvl i KOHMYPLLObIY KYPAMbIHOA DOIMACA, COHOA MAMPUYa
anemenmi bjj= 0 mey 601a0bi.

Baxebliay cypakrapsl

1. Tiz0ekTep TOMONOTUACHIHBIH HET13T1 YFBIMAAPBIH TYCIHAIpIN OepiHi3.



2. T'padrapapiy kinaccupuKanuschl Typaibl alThII OEpiHi3.
3. Oprtypai rpad Gemikrepi (moarpadrap) Typansl alThIn OepiHi3.
4. TomonorusIbIK MaTpUIaiap/bl KYpacThIpy KaruaadapblH TYCIHAIpin OepiHi3.



