Koandpukartop anemeHtoB coaepxxanma (K3C) ana nposeaeHus
AVNArHOCTUYECKOMN KOHTPOJIbHOM paboTbl
no MaTeMatuke B 5-X KJlaccax

Koandunkatop 3neMeHTOB CoAepXaHusa ANs NpoBeAeHUA KOHTPOJSIbHOMU
paboTbl no MaTteMatmke B 5-x knaccax _ (NosiHOe  HasBaHue
obweobpazoBaTtenbHOM opraHmsaunm) (Oganee - KoaudukaTop) SABnSAETCS
OAHWUM N3 [OOKYMEHTOB, Onpeaensuwux CTPYKTYypy W coAepxaHue
KOHTPOJIbHbIX M3MepuTesibHbiX MaTepuanos (panee - KWUM). KoaundukaTtop
ABNAETCA  CUCTEMATU3UPOBAHHbLIM  NepeyHeM TpeboBaHMM K  YPOBHIO
NOArOTOBKM y4dalUMXCsl 5-X KNaccoB M NMpOBEPSEMbIX 2/IEMEHTOB COAepXKaHus,
B KOTOPOM KaXXAOMYy 06beKTy COOTBETCTBYET onpeaenéHHbln Koj.

Koandunkatop 3/1eMeHTOB coAep)XaHus Mno MaTeMaTUKe COCTaBfiIeH Ha
OCHOBe CfieayLWnx JOKYMEHTOB:

e ®MepepanbHbli rocyaapCTBEHHbIN obpa3soBaTeNnbHbIN CTaHaapT
OCHOBHOro obuwero obpaszosaHusa (npmkas MuHuctepcTea obpasoBaHng
n Haykn Poccuinckon ®enepaunm ot 17.12.2010 N2 1897)

e [lpnkas MuHucTepcTBa obpasoBaHUs U Haykum Poccuinckon depepauymu
ot 31 mapta 2014 r. N2 253 «06 yTBEpXaeHnn peaepanbHOro nepeyHs
y4ebHMKOB, peKoMeHAyeMbIX K WCMosb30BaHUIO MNpu peanu3aumm
nMerLwmx rOCyAapCTBEHHYIO  akkpeauTauumio  obpasoBaTefbHbIX
nporpaMMm HadanbHOro obuwero, oCHoBHOro obuwero, cpeaHero obuiero
obpa3oBaHusa»

e [lpnkaz MwuHuUcTepctBa o06pasoBaHuMa U  Haykm Poccunckon
C®epepaumm ot 08. 06. 2015 N2 576 «O BHECEHWU WU3MEHEHUN B
depnepanbHbli nepevyeHb y4ebHUKOB, peKOMeHAYyeMbIX K
NUCMOMb30BaHUIO MpW  peanu3aunMm MMEeKLWMX roCyaapCTBEHHYHO
akkpeauTaumio obpasoBaTeflbHbIX MpOrpaMMm HadanbHOro obuiero,
OCHOBHOro obuiero, cpeaHero obuwero obpasoBaHus, YyTBEPXAEHHbIN
npukasoMm MwuHuUcTepcTBa o06pas3oBaHMs W Hayku PocCcUCKOMn
®epepaumm ot 31 mapta 2014 r. N2 253»

e [IpnMepHas ocHOBHas obpa3oBaTenbHas nNporpaMMa OCHOBHOMO obuero
obpa3zoBaHug http://fgosreestr.ru/registry/

e [lpukaz MwuHoO6pazoBaHma PO ot 17.04.2000 N° 1122 <«O
cepTudmKkaumm KayectBa negarormyeckmx TeCToBbIX MaTepuanos».

e Koaudwukatop 3/71€MEeHTOB COoAepXaHusa An8 npoBeAeHMs OCHOBHOIO
rocyaapCcTBEHHOro ak3ameHa no MATEMATUKE http://fipi.ru/

B nepsoM ctonbue Tabnuubl ykasaHbl KoAbl pa3aenos n TeM. Bo BTopoM
ctonbue ykKasaH KOA 3/IeMeHTa COAepXaHus, AN KOTOpOro C€o34akoTcs
NpOBEPOYHbIE 3a4aHUS.

Ko
Kopn A dieMeHTbl coaep>XaHus, NpoBepsieMble

KOHTpPOJIMpyeMoro -

pasaena 3aA4aHUSAMU KOHTPOJIbHOU paboThl

3JIeMeHTa

1 Yucna v BblunCneHns

1.1 HatypasbHbie yncna
1.1.1 HdecaTtnyHaa cmcrema cumncneHunsa. Pumckas

HyMepauus

1.1.2 ApudmeTnyeckne AencTeus Hag
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http://fgosreestr.ru/registry/
http://fipi.ru/

HaTypaJZibHbIMKN YNUCNhaMU

CTeneHb C HaTypasibHbIM NOKa3aTENEM
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JennMocTb HaTypasbHbIX Yucen. MNpocTble U
COCTaBHble YMUCIa, passioXeHue
HaTypanbHOro Yyncsa Ha npocTbie
MHOXUTENN

Mpun3Hakn genumoctn Ha 2, 3, 5, 9, 10
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Hanbonbwunm obwmm aenutenb m
HauMeHbllee obllee KpaTHoe

JleneHne c oCTaTKkoM

1.2

Jpobu

1.2.1

O6blkHOBEHHas Apobb, OCHOBHOE CBOWCTBO
aApobu. CpaBHeHne apoben

1.2.2

ApudmMeTnyeckme AencTems c
06bIKHOBEHHbIMU ApP06SMU

1.2.3

HaxoxaeHne 4acTtu OoT Luesnoro n uenoro no
€ro 4yacmtu

1.2.4

decaTtnyHasa apobb, cpaBHEHUE AECATUYHbIX
apoben

1.2.5

ApndmMeTnyeckme AencTBus C 4eCATUYHbIMU
apobsamum

1.2.6

MNpeactasneHne gecatmyHon apobu B Buae
06bIKHOBEHHOW Ap0o6U N 06LIKHOBEHHOM B
BMAE AECATUYHOMN

1.3

PaumnoHasibHble Yucia

Llenble yncna

Moaynb (abconoTHasa BenmMymHa) umcna

CpaBHeHMe paunoHaibHbIX Yncen
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ApudmeTnyeckme AemncTems c
pauMoHaabHbIMN YNCNAMMU

CTeneHb C UenbIM NokasaTtesieM
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Yncnosble BblpaXxeHUs, NOPSAAOK AeNCTBUIA
B HUX, NCNo/b30BaHMe CKOH6OK. 3aKOHbI
apmdMeTnYeCcKnx AeNCTBumn

1.4

JevictBuTeIbHbIE YNC/A

1.4.1

KBagpaTHbIM KOpeHb 13 Yncna

1.4.2

KopeHb TpeTben cTeneHmn

1.4.3

HaxoxaeHne npubnmxeHHOro 3Ha4eHus
KOpHS

1.4.4

3anncb KOPHEWN C MOMOLLbIO CTEMNEHU C
ApOo6HbLIM NoKasaTenem

1.4.5

NMoHaTne 06 nppaumoHasbHOM YUCHE.
AdecatnyHble npubnmxeHns
nppaunoHanbHbIX Yncen. [encTBuTenbHbie
ymncna Kak 6ecKkoHeuYHble AeCATUYHbIE
apobu.

1.4.6

CpaBHEHllle AENCTBUTENbHbIX YNCEN

1.5

UN3mepeHunsi, npnb/nKeHns, OLlEHKMN
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EAVHWLbBI U3MEPEHUS ASTNHbI, NoWaau,
06bEMa, Macchbl, BPEMEHU, CKOPOCTHU

Pa3Mepbl 06BEKTOB OKpYy>Katowero mmpa (oT
3/IEMEHTapHbIX YacTuu Ao BceneHHoi),
ANUTENBHOCTb NMPOLIECCOB B OKpYXXaloLeM
Mupe

MNpeacTaBieHMe 3aBUCUMOCTU MexXAay
Be/IMYMHaMU B Buae opmyn

MpoueHTbl. HaxoxaeHne npoueHTa oT
BEIMYNHbI N BEJIMYUHBI MO €€ NPOLEHTY

OTHOLLEHME, Bblpa)XeHNe OTHOLIEHUS B
npoLeHTax

Mponopuuns. NMponopunoHanbHas n obpaTHoO
nponopumoHanbHasa 3aBUCUMOCTU

OkpyrneHue uucen. MpuUkKaka v oUeHKa
pe3yNbTaToOB BbIUMC/IEHWNI. BblaeneHue
MHOXWUTENS — CTEMNEHM AECATU B 3aMnncu
yucna.

Anre6bpanyeckue Bbipa)eHus

bykBeHHbIE Bblpa)keHusl (Bblpa>KeHus C
rnepemMeHHbIMHn)

BbykBeHHble BbipaXxeHnd. Yncnosoe
3HayeHne ByKBEHHOI0 BblpaXeHus

lonycTuMble 3Ha4YeHUs NepeMeHHbIX,
BXoAAWNX B anre6pamquKme Bblpa>XeHn4

2.1.3

MNoacTaHOBKa BbIpa)XEHUN BMECTO
nepeMeHHbIX

PaBeHCTBO 6YKBEHHbIX BblpaXXeHun,
TOXAECTBO. Npeobpa3oBaHUs BbipaXKeHUMn

2.2

CBOMUCTBA CTENEHU C LefibIM NoKasaTeneMm

2.3

MHoOroyseHsbl

MHorouneH. CnoxeHue, BblUMTaHue,
YMHO>XEHNEe MHOIro4Y1eHOB

2.3.2

®opMynbl COKpPaALWEHHOrO0 YMHOXEHUS:
KBaapaT CyMMbl U KBagpaT pa3HOCTK;
dbopMyna pa3HOCTU KBagpaToB

Pasno)eHne MHOro4jieHa Ha MHOXUTENN
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KBagpaTHbIM TpexuneH. TeopeMa BueTa.
Pa3noxeHue KBagpaTHOro Tpex4ysieHa Ha
JIMVHENHbIE MHOXUTENU

2.3.5

CTteneHb N KOpeHb MHOro4YseHa C 04HOM
nepeMeHHou

2.4

Anrebpandeckas Apobb

2.4.1

Anrebpandeckasn gpobb. CokpalieHune
Apoben

2.4.2

denctensa ¢ anrebpanyeckmmm gpobsmm

2.4.3

PaunoHanbHble BblpaXXeHUsa N uUx
npeobpasoBaHns
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2.5

2.5.1

CBolicTBa KBagpaTHbIX KOPHEN U NX
NpUMEHEHME B BbIYNCNEHUAX

YpaBHEeHUA U HEpaBEeHCTBa

YpaBHeHUs

YpaBHeHWE C 04HOW NepeMeHHON, KOpeHb
ypaBHeHUS

JInHeliHoe ypaBHeHUe
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KBagpaTHoe ypaBHeHMe, (popMysia KOpHeWH
KBaApaTHOro ypaBHEHUS

PelleHne paunoHabHbIX YpaBHEHUN
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NMpuMepbl peleHns ypaBHEHUN BbICLUNX
cTeneHen. PeweHne ypaBHEHU MeTOA0M
3aMeHbl NnepeMeHHON. PelwleHne ypaBHeHUN
METOAOM Pa3/ioXKeHUs Ha MHOXUTENN

3.1.6

YpaBHEHNE C ABYMS MEPEMEHHbIMU;
pelleHne YypaBHEHMUS C ABYMS
nepeMeHHbIMK

Cucrtema ypaBHEHUN; peLleHNE CUCTEMDI
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Cucrtema gByX NIMHENHbIX YpaBHEHUN C
ABYMS MepeMeHHbIMN; pelueHne
noACTaHOBKOW N anrebpanyeckmm
CNOXEHNEM

YpaBHEHNE C HECKOJIbLKUMU NMEPEMEHHbIMU
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PewwleHne nNpoCcTenwnx HeJUHENHbIX CUCTEM

3.2

HepaBeHcTBa

3.2.1

Yuycnosble HepaBeHCTBA N UX CBOWCTBA

HepaBeHCTBO C 04HOMN NepeMeHHOMN.
PelwleHne HepaBeHCTBa

3.2.3

JInHenHble HepaBeHCTBa C OAHOMN
nepeMeHHomn

3.2.4

CucreMbl NMHENHbIX HEPABEHCTB

3.2.5

KBagpaTHble HepaBeHCTBa

3.3

TeKkcToBble 3a4a4un

3.3.1

PeweHne TeKCTOBbIX 3a4auy
apudMeTn4yecKnM cnocobom

3.3.2

PelweHune TekcToBbIX 3a4a4
anrebpanyeckmm crnocobom

YucnoBble nocnenaoBaTtesibHOCTU

4.1

4.1.1

[MToHATME NocnenoBaTEe/IbHOCTHU

4.2

ApugpmeTnyeckas u reoMeTpuyeckas
rnporpeccuu

4.2.1

ApudmeTnyeckas nporpeccus. dopmyna
obuwero uneHa apndpmeTnyecKkomn
nporpeccmu

4.2.2

dopMyna CyMMbl NEPBbIX HECKONbKUX
4Y1eHOB apudMeTNYECKOM Nporpeccum

4.2.3

feomeTpunyeckasa nporpeccusa. dopmyna
obLiero 4yjeHa reoMeTpMyYeCcKom Nporpeccmu
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4.2.4

dopMyna CyMMbl NepBbIX HECKOJIbKMX
Y/IEHOB reOMETPUYECKON NPOrpeccum

4.2.5

CnoxHble npoueHThbl

DYyHKUUMN

YncnoBble ¢pyHKLNU

5.1.1

MoHaTne dpyHkumn. Obnacte onpeaenenums
dyHKUuMn. Cnocobbl 3agaHnsa GyHKUUN

5.1.2

MpadmK PpyHKUNM, BO3pacTaHme um
ybbiBaHne dyHKUMKN, Hanbonbluiee um
HanMMeHbllee 3HaYeHNS PYHKUNUN, HYIN
dYHKUMKN, NPOMEXYTKMN 3HAKOMOCTOSHCTBA,
yTeHne rpadukoB PyHKLUUN

5.1.3

MpuMepbl rpadrUyecknx 3aBUCMMOCTEN,
OTpaXkaloLWnxX peanbHble NpoLecchl

5.1.4

DYHKUMS, ONUCbIBaloLWas NpsiMyto
NPONOpPLUNOHANbHYI 3aBUCUMOCTb, €€

rpacdumk

5.1.5

JInHenHasa pyHKuums, eé rpaduk,
reoMeTpu4yecKun CMbICa KO dNUMEHTOB

5.1.6

®yHKUMSA, onucbiBalowas obpaTHo
NpoOnopLUMOHaNbHY 3aBUCUMOCTb, €é
rpacdumk. N'mnepbona

5.1.7

KBagpatunuHasa dyHKuuA, eé rpaduk.
Mapabona. KoopanHaTtbl BEPLUMHBI
napabonbl, 0OCb CUMMeTpUm

5.1.8

papuk DYyHKUMN y =+/x

5.1.9

papuk dyHKUMM y =3x

5.1.10

Mpaduk byHKUMM y =|x]

5.1.11

Ncnonb3oBaHue rpadmkoB dyHKUMW A4
pelleHns ypaBHEHUN N CUCTEM

KoopanHaTtbl Ha NPSAMON U MNJIOCKOCTH

KoopanHaTHas npsimas

N306paxkeHne yncen Toukamum
KOOPAWMHATHOW NPSAMOW

[eoMEeTpUYECKNIA CMbICNT MOAYNS
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YncnoBble NPOMEXYTKW: MHTEpBa,
OTpEe30K, 1yY

6.2

JlekapToBbl KOOPANHATBI Ha MJ10CKOCTH

6.2.1

[lekapToBbl KOOPAMHATbLI HA MJIOCKOCTU;
KOOPpAWNHATbI TOYKHU

6.2.2

KoopauHaTbl cepeauHbl OTpe3Ka

6.2.3

dopMyna paccTosiHUS Mexay ABYMS
TOYKaMM NNOCKOCTU

YpaBHeHue NpsMon, yrnoBon KoapdununeHTt
NpsIMOK, YC/I0BME napaniesibHOCTU NPsiMbIX

YpaBHEHNE OKPYXXHOCTHU

o
NN
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padmyeckas nHTepnpetTauns ypaBHeHUN C
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ABYMA NMEPEMEHHBLIMU U UX CUCTEM

6.2.7

pacdpunyeckas nHTepnpeTaumns HepaBeHCTB C
ABYMSI NepeMeHHbIMU U UX CUCTEM

leomeTpusn

[eomeTpuyeckme ¢urypbl n Mx CBOKCTBA.
Vi3mepeHne reoMeTpu4ecKmnx BENYNH

HayanbHble NOHATUA reoMeTpuun
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Yron. MNpamon yron. OCTpble U Tynble yribl.
BepTukasnbHble N CMeXHble Yribl.
BuccekTpuca yrna n eé cBoOnCTBa

7.1.3

Mpamas. NMapannenbHOCTb U
nepneHanKynspHoOCTb NPSAMbIX

7.1.4

OTtpe3ok. CBONCTBO CepeaAnHHOro
nepneHanKynspa K oTpesKy.
MNepneHANKyNsap U HakKJI0OHHAs K NpsiMon

[ToOHATME O reOMeTpn4YeCcKoM MecTe To4ekK
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NMpeobpaszoBaHUA NAOCKOCTU. [BUXKEHUS.
CumMmmMmeTpus

7.2

TpeyrosibHNK

7.2.1

BbicoTa, MeamnaHa, buccektpuca, cpeaHss
JIMHUSA TPeyroJibHMKa; TOUYKN nepecevyeHns
cepeanHHbIX nepneHanKynsipos,
buccekTpuc, MeanaH, BbiCOT WU UX
NPOAOIXKEHN I

7.2.2

PaBHOb6eApeHHbIN U PaBHOCTOPOHHUN
TpeyrosbHUkKn. CBONCTBa U NMPU3HaKK
paBHO6eApeHHOro TpeyrojibH1Ka

7.2.3

MpsAMOYronbHbIM TpeyrosibHUK. TeopeMa
Mndaropa

7.2.4

[MpU3HaKM paBEHCTBA TPEYrofibHUKOB

7.2.5

HepaBeHCTBO TpeyrosbHMKa

7.2.6

CyMMa yr/ioB TpeyrofibHUKa. BHelHne yrnbl
TpeyroibHUKa

7.2.7

3aBUCMMOCTb MeXAy BE/IMYMHAMUN CTOPOH U
YIN10B TpeyrojibHMKa

7.2.8

Teopema Paneca

7.2.9

NMopobue TpeyronbHNUKOB, KO3 PUUMEHT
nogobus. NMpusHakn nogobus
TPeyrosibHMKOB

7.2.10

CWHYC, KOCUHYC, TaHIFeHC OCTpOro yrna
NMPSMOYro/sIbHOro TpeyrosibHUKa 1 yrios OT
0° go 180°

7.2.11

PelleHne NpAMOYro/ibHbIX TPEYro/ibHUKOB.
OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO.
TeopeMa KOCUHYCOB M TeopeMa CUHYCOB

7.3

MHoroyrosibHuKu

7.3.1

MapannenorpaMmm, ero CBONCTBa U
NPU3HAKU
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7.3.2 MpsaMoyronbHUK, KBagpaTt, poMb6, nx
CBOMCTBA M NPU3HaKN
7.3.3 Tpaneuus, cpeaHsasa NMMHUA Tpaneuun;
paBHobeapeHHas Tpaneums
7.3.4 CyMMa yrnos BbINYKJ/I0r0O MHOMOYrosibHMKa
7.3.5 [MpaBuWbHblE MHOIFOYroJ1IbHUKU
/7.4 OKPYXXHOCTb U Kpyr
7.4.1 LleHTpanbHbIN, BNIMCAHHbIN YIrON; BEAUYMHA
BMWUCAHHOIO yrna
7.4.2 B3anMHoe pacnosioxXeHue rnpsimon m
OKPY>XHOCTU, ABYX OKPYXXHOCTEM
7.4.3 KacaTenbHaga U ceKkywas K OKpPY>XXHOCTH;
paBEHCTBO OTPE3KOB KacaTeJsibHbIX,
npoBeAéHHbIX N3 O4HOMN TOYKMU
7.4.4 OKpYXHOCTb, BMUCAaHHAsA B TPEYrosibHUK
7.4.5 OKpY>XHOCTb, OnMcaHHasa OKoJ0o
TpeyroJibHMKa
7.4.6 BrnncaHHbie N onncaHHble OKPYXHOCTHU
NMpPaBWJIbHOro0 MHOIOYroJibHMKa
7.5 VI3mepeHne reoMeTpn4eckmnx BeandmH
7.5.1 OnviHa oTpe3ka, AMHa NOMaHOW, nNepumMmeTp
MHOroyroJsibHMKa. PacctosaHmne oT TOYKKN A0
npsiMon
7.5.2 ANnHa OKpYyXHOCTU
7.5.3 pafgycHasa Mepa yrna, COOTBETCTBME Mexay
BEJIMYMHOWM yrna v AJIMHON Ayrn
OKPY>XHOCTU
7.5.4 Mnowaab n eé ceoncrtea. lNnowaab
NpsSIMOYroJibHMKa
7.5.5 Mnowaab napannenorpaMmma
7.5.6 MNnowanb Tpaneuuu
7.5.7 Mnowanb TpeyroabHUKa
7.5.8 MNnowanb Kpyra, naowanb cekTopa
7.5.9 ®opMynbl 06bEMa NPSAMOYroAbLHOIO
napannenenunega, kyba, wapa
7.6 BekTtopbl Ha njiocKkoctu
7.6.1 BekTop, anvHa (Moayb) BEKTOpPa
7.6.2 PaBeHCTBO BEKTOPOB
7.6.3 Onepauun Hag BekTOopaMn (cymma
BEKTOPOB, YMHOXEHME BEKTOPA Ha 4YMC/0)
7.6.4 Yron mMexay BeKTopamMu
7.6.5 KonnnHeapHblie BEKTOPbI, pa3noxeHune
BEKTOpa N0 ABYM HEKO/JIMHEAPHbIM
BEKTOpam
7.6.6 KoopanHaTbl BeKTOpa
7.6.7 CkanspHoe npovsBeneHne BeKTOpoB
8 CTaTUCTMKa 1 TEOpUS BEPOATHOCTEN
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8.1

OnuncaresibHasi CTatucTuka

8.1.1 NpeacrtaBneHne gaHHbIX B BUAe tabnuy,
avarpamm, rpapukos
8.1.2 CpeaHune pe3ynbTaToB U3MEPEHUN
8.2 BeposiTHOCTb
8.2.1 YactoTa cobbiTns, BEPOSATHOCTb
8.2.2 PaBHOBO3MOXHble COObITUSA N MNOACHET UX
BEPOSATHOCTM
8.2.3 NpeactaBneHne 0 reoOMeTpMYEeCcKomn
BEPOATHOCTH
8.3 KombuHaTtopuka
8.3.1 PeweHne KOMBMHATOPHbIX 3a4a4y: nepebop

BapMaHTOB, KOMBWMHATOPHOE NMpaBuIo
YMHOXEHNS




