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IHOACHUTEJIBHASA 3AIINCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA "MATEMATHUKA"

PaGouas mporpamMMa Mo mareMartuke Uig OOydaromuxcs 5 KIaccoB pa3paboTaHa Ha
ocHoBe DenepallbHOTO TOCYJApPCTBEHHOTO 00Pa30BaTENILHOIO CTaHIApTa OCHOBHOTO OOIIEro
oOpa3oBaHusi C Y4ETOM U COBPEMEHHBIX MHPOBBIX TpeOOBaHMM, TMPEABIBIAEMbIX K
MaTeMaTU4eCKOMy 0Opa30BaHUIO, M TPaJULUN POCCHUMCKOro 0Opa3oBaHMs, KOTOpbIE
o0ecreynBaroT OBNIaICHUE KIIFOUEBBIMU KOMIIETECHITHSIMH,

COCTaBJISIONIMMHA OCHOBY [IJISi HEMPEPHIBHOTO OOPa30BaHUS M CAMOPA3BUTHS, a TAKKE
LEJIOCTHOCTh OOLIEKYIbTYPHOTO, TUYHOCTHOTO U MO3HABATENLHOTO pa3BUTHUA oOydarommxcs. B
paboueil mporpamMme yuTeHbl HJIeU W ToNoxkeHus KoHuenuuu pa3BUTHS MaTEMaTUYECKOTO
oOpazoBanusi B Poccuiickoii ®@enepanuu. B snoxy uudposoit Tpanchopmammu Bcex cdep
YeJIOBEYECKOU JeATEIbHOCTH HEBO3MOXKHO CTaTh 0Opa30BaHHBIM COBPEMEHHBIM UEIOBEKOM 0€3
0a30BOii MaTeMaTUYECKOM TOATOTOBKU. YK€ B IIKOJE MaTeMaThKa CIYXXHT OIOPHBIM
IPEIMETOM ISl U3YUCHHUSI CMEXHBIX JUCHUIUINH, a ITOCJIE IIKOJIBI PealbHOW HEOOXOIUMOCTHIO
CTAaHOBUTCS  HENpEephIBHOE  OOpa3oBaHHMEe, UYTO  TpeOyeT  TONHOLIGHHOW  0a3oBoit
00111e00pa3oBaTEIHLHON MOATOTOBKH, B TOM YHCIIE U MATEMAaTUUECKOM.

D10 00YCIOBIEHO TeM, YTO B HAIld AHH PacTéT 4ucio mpodeccuid, CBI3aHHBIX C
HETIOCPEJACTBEHHBIM TPUMEHEHHEM MATeMaTHKU: U B cdepe SKOHOMUKH, U B OW3HECEe, U B
TEXHOJIOTMYECKHX O0JNacTAX, W Jaxe B TyMaHUTapHBIX cdepax. Takum oOpa3om, Kpyr
IIKOJIBHUKOB, JJISI KOTOPBIX MaTEMAaTHKA MOXKET CTaTh 3HAUUMBIM MPEIMETOM, PACITUPSIETCSI.

[TpakTrdeckas MONIE3HOCTh MATEMATHKN OOYCIIOBJIEHA T€M, UYTO €€ TPEIMETOM SIBIISIOTCS
(dbyHaamMeHTaIbHBIE CTPYKTYPHI HAIETO MHUpA: MPOCTPAHCTBEHHBIE (HOPMBI U KOJUYECTBEHHBIE
OTHOLIEHUSI OT MPOCTEWIINX, YCBAaUBAEMBIX B HEMOCPEICTBEHHOM ONBITE, 10 JA0CTATOYHO
CJIOKHBIX, HEOOXOIWMBIX I Pa3BUTUS HAYYHBIX W TPHUKIATHBIX HIeld. be3 KOHKpEeTHBIX
MaTeMaTHYEeCKUX 3HAHUHM 3aTPyJAHEHO MOHUMAaHWE MPUHIIMIIOB YCTPOWCTBA M MCIOJb30BaHUS
COBPEMEHHON TEXHHKH, BOCIPHUATAEC ¥ HWHTEPHpETanus pPa3HOOOpa3HOM CONMAIBHOM,
SKOHOMHYECKOH, monuTHueckoi nHpopmarmu, ManoddGheKTuBHA TOBCEIHEBHAs MPaKTUYECKast
NeATeNbHOCTh. KaX7oMy dYeloBeKYy B CBOEH KH3HU TPUXOIUTCS BBIONHITH PACUEThHl M
COCTaBIISITh aTOPUTMBI, HAXOAUTh U TPUMEHATH (POPMYIIBI, BIAAETh MPAKTUUYECKUMU MPUEMAMU
TEOMETPUUECKUX W3MEPEHUU W TOCTPOSHUH, YUTaTh MH(POpPMAIIMIO, TIPEACTABICHHYIO B BHUJIE
TaONUIl, JAuarpaMM u TpadUKOB, KHUTh B YCJIOBUAX HEONPEACNEHHOCTH U TIOHUMATh
BEPOSITHOCTHBIA XapaKTep CIyIalHBIX COOBITHH.

OpHOBpeMEHHO ¢ pacmpeHueM cdep NPUMEHEHUS MAaTeMaTHKU B COBPEMEHHOM
oOuiecTBe BCE Oosiee BaKHBIM CTAHOBUTCSI MATEMAaTUYECKUI CTUIIb MBILIUICHUS, TPOSBIISIOLINIICS
B OIpeAeIEHHBIX YMCTBEHHBIX HaBblKaxX. B mporiecce n3yueHuss MaTeMaTUKH B apceHall MPUEMOB
Y METOJIOB MBIIUICHHUS YeJIOBEKa €CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS MHAYKIUS U ASIYKIHS,
0000mIeHne ¥ KOHKpETH3alusi, aHaJlIW3 W CHUHTE3, KIacCHPHUKAIUs W CHCTEMaTU3allus,
abctparupoBanre u aHanorus. OOBEKTbl MaTEMaTHUYECKHX YMO3AaKIIOUEHUH, MpaBHlIa HX
KOHCTPYMPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTUYCCKUX TTOCTPOCHUMN, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHusT (HOpMYIHUpPOBaTh, OOOCHOBBIBATh M JOKA3bIBATh CYXACHHS, TEM CaMbIM pPa3BUBAIOT
JIOTUYECKOe MEBIIIIeHUe. Benmymas poiib NPUHAANCKHUT MaTeMaTHke W B (OPMHUPOBAHUU
AJITOPUTMUYECKON KOMIIOHEHTBI MBIIUICHUS] U1 BOCIIUTAHUM YMEHUU JEHCTBOBATH IO 33JIaHHBIM
aJIropuTMaM, COBEPIICHCTBOBATh M3BECTHBIE M KOHCTPYHPOBATh HOBBIE. B mporecce perieHus
3alad — OCHOBOM yueOHOW IEesATENbHOCTH Ha ypOKaX MaTeMaTUKU — pa3BUBAIOTCS TaKxkKe
TBOpUYECKasl U MPUKIIATHAS CTOPOHBI MBIIILICHHUS.

O0yyenne MaTeMaTHKe Aa€T BO3MOXKHOCTh pPa3BUBATh y OOYYarOMIMXCS TOYHYIO,
panoHaIbHy0 U UHGOPMATUBHYIO pedb, YMEHHE OTOMpATh HanOOJIee TOIXO SIS SI3bIKOBEIC,
CUMBOIIMYECKHE, TpaduuecKue CpeAcTBa [Jisl BBIPAKEHHUS CYXIEHUH U HArJISIHOTO UX
IIPEACTABICHUS.

Heo0OxoauMbIiM KOMIOHEHTOM OOIIEH KyIbTyphl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS
o0111ee 3HAKOMCTBO C METOJAMH TMO3HAHUS JCHCTBUTEIBLHOCTH, MPEICTABICHUE O MPEIMETE U



METOJIax MaTeMaTHUKH, UX OTIUYHUNA OT METOJOB JAPYIMX €CTECTBEHHBIX U T'YMaHUTAPHBIX HayK,
00 0COOEHHOCTSIX TNMPHUMEHEHHWS MaTeMAaTUKW Ui PEIICHHWsS HAyYHBIX W MPUKIAIHBIX 33jad.
Takum oOpa3oM, MaTemMaTHdeckoe oOpa3oBaHHME BHOCHT CBOHM BKJIAJ B (hOpMHUpOBaHHE OOLIei
KYJbTYpPbI UEJIOBEKA.

N3ydyenne mareMaTHKH Tak)Ke CIOCOOCTBYET 3CTETUUYECKOMY BOCIHMTAHHIO UEJIOBEKa,
MOHMMAHMIO  KpacoTbl UM  U3SIIECTBAa MAaTEMAaTUYECKUX  PACCYKICHHUM, BOCIPUSATHIO
reoMeTpruueckux GopM, YCBOCHHIO HJIeU CUMMETPHH.

HEJU U3YYEHUS YYEBHOI'O KYPCA

[IpropuTeTHEIMHU ENIIMU O0YYEHHUSI MAaTEMaTHKE B 5 KJ1acce SBISIOTCS:

— TpOJNOJKEHHE (OPMHUPOBAHUS OCHOBHBIX MAaTEeMAaTUYECKMX MOHATUN (YMCIIO, BEJIUYMHA,
reomeTpuueckas  ¢urypa), 00eCHeuMBAIOMIUX TMPEEMCTBEHHOCTh UM  TEPCIEKTUBHOCThH
MaTeMaTHIEeCKOTO 00pa30BaHUs 00yUYaIOIINXCS;

— Pa3BHUTHE MHTEIICKTYAJIBHBIX U TBOPUYECKUX CHOCOOHOCTEH 00y4aromuxcs, MO3HaBaTeIbHON
aKTUBHOCTH, UCCIIEOBATEILCKUX YMEHHM, HHTEpeca K N3yUYEHHIO MAaTEMAaTHUKH;

— TOJBEACHNE OOYYAIOUIMXCS Ha JOCTYIHOM JJIsi HHX YPOBHE K OCO3HAHHIO B3aUMOCBS3H
MaTeMAaTUKU U OKPY>KAIOLIET0 MUPa;

— (opmupoBanre (QpyHKIIHMOHAIBHOW MaTEMAaTHYECKOH T'PaAaMOTHOCTH: YMEHHS Paclo3HaBaTh
MaTeMaTH4YeCKHe OOBEKThl B PEAIbHBIX KU3HEHHBIX CUTYalUsIX, IPUMEHATh OCBOCHHBIE YMEHUS
JUISL peIIeHUs] TPAKTUKO-OPUEHTHPOBAHHBIX 33714, HHTEPIPETUPOBATD MOIYUYCHHBIE PE3YIIbTATHI
1 OLIEHMBATh UX Ha COOTBETCTBUE MPAKTUYECKON CUTYaIUH.

OCHOBHBIE JIMHUHM COAEP)KaHUS Kypca MaTeMaTUKUd B 5 Kiacce — apudmeThueckas u
reoMeTpuYecKasi, KOTOpble pa3BUBAIOTCS MapajlleNbHO, KaKaas B COOTBETCTBUM C COOCTBEHHON
JIOTHKOH, OJTHAKO, HE HE3aBHCHUMO OJHA OT APYrod, a B TECHOM KOHTAKTE€ M B3aWMOJICHCTBUU.
Taxoke B Kypce MPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMH ajareOpbl U ONHCATENbHON CTATUCTHKH.

N3yuenne apudpmeTndeckoro MaTepualia HauWHAECTCS CO CHCTEMATH3aldd U Pa3BUTHUS
3HaHUIl O HaTypalbHBIX YHCJIaX, T[OJYYEHHbIX B HavyajbHOW wmkone. Ilpu »sToM
COBEPIICHCTBOBAHNE BBIYHCIUTEIBHON TEXHUKH ¥ (OPMHPOBAHHWE HOBBIX TEOPETHUYECKHUX
3HaHUI coueTaeTcs C Pa3BUTHEM BBIYUCIUTENBHONH KYJIbTYPHI, B YaCTHOCTH € OOy4YeHHEM
MPOCTEUIITIM npuémam NPUKUAIKA " OLIEHKHU pe3yIbTaToB
BBIYMCJICHUM.

Jlpyroii KpymHBIA OJIOK B COAEpKaHUU apu(METHUECKOW JIMHUU — 3TO apodu. Hauano
M3y4eHHs] OOBIKHOBEHHBIX M JECSATUYHBIX ApoOeil OTHECeHO K 5 Kiaccy. DTO MEepBbIA 3Tam B
OCBOCHHH JPOOEH, KOT1a IMPOUCXOJAUT 3HAKOMCTBO C OCHOBHBIMH UACSIMH, TIOHSTHSIMUA TEMBI.

IIpu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX JIpoOeil B MOIHOM 00BEME MpPEIIEeCTBYET
W3YYCHHIO JIECATHYHBIX IpOOEH, 4TO  IenecooOpa3HO C TOYKM 3PEHHUS JIOTHKH W3JI0KCHHUS
YHCIIOBOM JIMHMHM, KOT/Ia MpaBUia JEHCTBUI ¢ JECATUYHBIMU APOOSMHU MOXKHO OOOCHOBATh YK€
M3BECTHBIMHU JTOPUTMAMU BBITIOJTHEHUS JIEHCTBHI C OOBIKHOBEHHBIMH APOOSMHU. 3HAKOMCTBO C
JECATUYHBIMU ~ IpOOSIMM  pPacIIMPUT BO3MOXKHOCTU  JUIi  [OHMMAaHUS — OOYYaroLIMMMUCS
MPUKJIAJTHOTO TPHUMEHEHHUS HOBOM 3alMCH TPH HW3YYEHUH JPYTUX NPEIMETOB H  TpHU
MIPAKTUYECKOM HCTIOJIb30BAHHH.

ITpu 0O0ydeHun peleHnIo TEKCTOBBIX 3a/1ad B 5 KJIacce UCHOJb3YIOTCS apu(pMeTHIECKHe
npuémsl perieHusi. TeKCcTOBBIE 3a7auu, pelraeMble IPH OTPAOOTKE BHIYMCIUTEIBHBIX HABBIKOB B
5 kiacce, paccMaTpHUBAIOTCS 3a7audl CIEIYIOIIMX BUAOB: 33JaYd Ha JABM)KEHHE, Ha 4acTH, Ha
MOKYIKH, Ha pabOTy W MPOU3BOAWTEILHOCTh, HAa MPOIECHTHI, HA OTHOIIEHHUS M IPOMOPIIHH.
Kpome Toro, obyuarormuecs 3HaKOMATCS ¢ MpUEMAMU peIeHHs 3aa4d NepedopoM BO3MOXKHBIX
BapHUaHTOB, y4arcsi paboTaTh ¢ HHPOPMALMEH, IpeCTaBICHHOM B (hopMe TaOJIUI] UK JHarpaMM.



B IlpumepHoii pabouyeil nporpaMMe npexycMOTpeHo (pOpMUPOBAHUE MPOMEIEBTUUECKUX
anreOpanyeckux mpeicTaBiIeHUi. bykBa Kak CHMBOJI HEKOTOPOro 4YHciIa B 3aBUCHUMOCTU OT
MaTEMaTUYECKOI0 KOHTEKCTa BBOJUTCS IIOCTENEHHO. DbByKBEHHas CHMBOJIMKA IIUPOKO
HCIIOJIb3YETCSl MPEKIEe BCEro IS 3alMcy OOIIMX YTBEPKICHUW U TNpEeSIOKEeHUU, Gopmyn, B
YaCTHOCTH ISl BBIYMCIIEHHS TEOMETPUUECKUX BEJINYHMH, B KAUECTBE «3aMECTUTENS» YUCIIA.

B xypce «MartemaTukn» 5 Kilacca IpeACTaBIICHA HarisiiHas I€OMETpPHs, HallpaBIeHHAas
Ha pa3BUTHE OOPA3HOTO MBIIUICHHUS, IMPOCTPAHCTBEHHOI'O BOOOpPaXEHHUs, H300pa3HTEIbHBIX
YMEHHI. DTO Ba)KHbIM ATall B U3YYCHUU T'€OMETPUHU, KOTOPBIM OCYIIECTBIISIETCS HA HATJIAIHO-
MPAKTUYECKOM YPOBHE, OMUPAETCS HA HATJISAHO-00pa3HOe MBIIIICHHE oOydaronuxcs. bonbinas
pOJb OTBOOUTCA MPAKTHUYECKOW JEATENIbHOCTH, ONBITY, 3KCIEPUMEHTY, MOEIUPOBAHMIO.
OOyuaromyecs: 3HaKOMSTCSL C TEOMETPHUECKUMH (PUrypaMu Ha TUIOCKOCTH U B NMPOCTPAHCTBE, C
ux MIPOCTEHITNMHU KOH(UTypausImMH, yuarcs n300paxkaTh ux Ha
HEJIMHOBAHHOW M KJeTyaToi Oymare, paccMaTpUBAIOT MX MpOCTeiInne cBoWcTBa. B mpouecce
W3y4YeHMs HarJIJHOM NeOMETPUU 3HaHMs, MOJTy4YEeHHble OOy4yaroIIMMUCS B HAa4aJbHOM IIKOJIE,
CUCTEMATU3UPYIOTCS M PaCIIUPSIOTCA.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY IUIaHY B 5 KIAcC€ H3Yy4aeTcsl MHTErPUPOBAHHBIA IMpEAMET
«MateMaTiKay, KOTOpPbI BKIIOYAeT apupMETHYECKH MaTepHal U HarJsIHYI0 T€OMETpHIo, a
TaK)Ke MPOIEIEBTUYECKUE CBEICHUS U3 anreOphl. YUeOHbIHN MJI1aH HAa M3y4Y€HHE MaTeMaTUKH B 5
KJIacce OTBOAMT He MeHee 5 yueOHbIX 4acoB B He/IEN0, Bcero 170 yueOHbIX 4acoB.

COJAEPKXAHUE YYEBHOTI'O KYPCA "MATEMATHUKA"
HartypajbHble yncIa U HYJIb

Harypanbnoe uncno. Psan nHatypaneubix umcen. Yucno 0. M3o0paxeHne HaTypalbHBIX
ylycesl TOYKaMHM Ha KOOpAMHATHOW (uucioBoi) mpsmoi. Ilo3unmoHHas cuctema CUUCIECHHMS.
PuMckas Hymepamus Kak nmpuMmep HEMO3MIIMOHHOW CHCTeMbI cuHuclieHus. [lecsaiTuuHas cucrtema
curcneHusi. CpaBHEHHE HATypaJbHbIX YMCEJ, CPABHEHHME HATypajbHBIX 4YHCENI C HYJIEM.
CrniocoOb1  cpaBHeHus. OKpyrieHue HaTypaibHbIX uucesl. CloXKeHHe HATypaJbHBIX YHCE;
CBOMCTBO HYJIS NpU CIOKEHUU. Bbruntanue Kak 1edcTBUE, 00OpaTHOE CI0KEHUIO.

YMHOKEHHE HAaTYpaJlbHbIX YUCEI; CBOMCTBA HYJS U €AMHUIIBI IPU YMHOKEHUU. [leneHue
Kak JercTBHe, 00paTHOe YMHOKEHUI0. KOMIOHEHThI eUCTBHM, CBSI3h Mexay HUMH. [IpoBepka
pesynbrata apudmeruueckoro neiictBus. IlepemecTurenbHoe U coueTaTelbHOE CBOMCTBA
(3aKOHBI) CIIOKEHHMSI M YMHOXEHMsI, pacHpeleUTeIbHOE CBOMCTBO (3aKOH) YMHOXKEHUS.
Hcnonb3oBanue OykB It 00O3HAUYEHHS] HEU3BECTHOIO KOMIIOHEHTAa M 3allUCH CBOMCTB
apuMeTHUecKux AeUcTBUH. JlenuTenu u KpaTHbIEe YKCIia, pa3jiokeHne Ha MHOKuUTenu. [IpocTeie
u coctaBHble yucnaa. [lpusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocrarkoM. CTeneHs ¢
HaTypaJIbHBIM IOKa3aTesIeM. 3alKCh YHCIIa B BUAE CYMMBbI Pa3psIHbIX CIaracMbIX.

UucnoBoe BblpakeHHE. BpluncieHMe 3HAYEHWI YMCIOBBIX BBIPAXKEHUM; IOPSIOK
BBITIOJIHEHUS JEHCTBUM.

Hcnonp3oBaHue npu BBIYUCIECHUAX NEPEMECTUTENBHOIO U COYETATEJIBHOIO CBOMCTB
(3aKOHOB) CJIOXEHUS U YMHOXKEHUSI, paCIpeIeIUTEIbHOTO CBOMCTBA YMHOKEHUS.
JApodu

[IpencraBnenue o qpodu Kak crocode 3armucy 4acTu BelInduHbl. OOBIKHOBEHHBIE JIPOOH.
[IpaBuibHbBIe U HeTpaBHIbHBIE ApoOu. CMmemmanHas ApoOb; MpeACTaBICHNEe CMEIIAaHHOM 1po0H B
BUJI€ HEMpPaBWIbHON ApoOM M BBIJEJICHUE LEJIOW YacTH 4YHCIa W3 HENPaBWIbHON ApoOH.
N3o0paxkenue apodeii ToukaMu Ha YUCI0BOM mpsiMoil. OcHOBHOE cBOKCTBO Apobu. CokpaleHue
npobeii. IlpuBenenwe npoOu k HOBoMy 3HameHatento. CpaBHeHue napobeit. CroxeHuwe u
BbIUUTAaHUE ApoOeil. YMHOXKEHHE U JiesieHHe Ipo0Oeil; B3auMHO-00paTHbIe Apoou. Haxoxnenue
YacTH LIEJIOr0 U 1IeJIOTo 1o ero yactu. Jlecsatuunas 3anuck ApoOei. [IpencraBienue gecsaTUUHOM
IpoOu B BUIE OOBIKHOBEHHOW. M300pakeHHME AECATHYHBIX JpOOCH TOYKaMH Ha YHCIOBOMN



npsiMoii. CpaBHEHHE JECATHYHBIX JpoOei. ApudMeTHYecKHe HIEUCTBUS C JACCATUIHBIMU
npoosmu. OKpyriieHue TeCATHIHBIX JpoOei.
Pemenue TeKCTOBBIX 32124

Pemenne TeKCcTOBBIX 3a7ad apupMETHUECKUM criocoboM. Perrenue jmormueckux 3amad.
Pemenue 3amay nepeGOpoM BceX BO3ZMOXKHBIX BapuaHTOB. Vcnonb30BaHKE MpU PELICHUH 33/a4
Tabmui, W cxeM. Pemenuwe 3amad, copepikamMx 3aBHUCHUMOCTH, CBS3BIBAIOLINE BEIHMYUHBL:
CKOPOCTb, BpPEMSI, PAacCTOSIHUE; LI€HA, KOJIMYECTBO, CTOMMOCTh. EJMHHUIIBI M3MEPEHUS: MACCHI,
00BEMa, IICHBI;, PACCTOSHUS, BPEMEHH, CKOPOCTH.

CBs13b MEXKIy €IMHULIAMH U3MEPEHUS KaXXA0W BEIMYMHBL. PelieHne OCHOBHBIX 3a7a4 Ha
npo6u. IIpencraBienue qJaHHBIX B BUIE TaOJIHII, CTOJIOYATHIX JUATPAMM.
Harasinnasi reomerpust

Harnsnaeie mpencraBieHus o ¢urypax Ha IDIOCKOCTH: TOYKa, MpsMas, OTPE30K, Jyd,
yroja, JIOMaHasl, MHOTOYTOJIbHUK, OKpPYXHOCTb, Kpyr. Yroi. Ilpsmoi, ocTpslif, Tynoil u
pa3BEPHYTHIN yribl. JiMHA OTpe3Ka, METPUUECKUE €IMHULBI JUIMHBL. JJIMHA JIOMaHOU, IEPUMETP
MHOI'OYTOJIbHUKA. V3MepeHue u mocTpoeHue YIioB € MOMOLIbK TpaHcnoptupa. HarnsaHblie
NpeacTaBieHus O (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK; TPSIMOYTOJIbHUK, KBaJparT;
TPEYTrOJbHHUK, O paBeHCTBe ¢uryp. M3obpaxkenue ¢uryp, B TOM uucie Ha KjieTyaToi Oymare.
[loctpoenue xkoHQuUrypauuii U3 yactei npsMoil, OKpYKHOCTH Ha HEJIMHOBAHHOM M KJE€TYaTou
Oymare. lcmonb3oBaHHe CBOWMCTB CTOPOH W YIJIOB MPSMOYrojbHHUKA, KBajapaTa. [lmomans
MPSIMOYTOJIbHUKA W MHOTOYTOJIbHHUKOB, COCTABJIEHHBIX M3 IPSAMOYIOJIbHUKOB, B TOM YHCIIE
¢buryp, n3o0pak€HHBIX Ha KieT4aroil Oymare. EpuHunbl maMmepenus momanu. Harmsgabie
MIPEICTAaBICHUS] O TNPOCTPAHCTBEHHBIX (UTypax: MPSMOYTIOJbHBIA Mapajjienenumnes, Kyo,
MHOTOTpaHHUKU. V300paskeHWe MpPOCTEHINNX MHOTOTpaHHHMKOB. Pa3BépTku kyba U
napayenenuneaa. Cozianue Mojieieil MHOrOIrpaHHUKOB (M3 OyMaru, MpoBOJIOKH, MJIACTUINHA U
ap.). O6bEM NpsAMOYroJbHOTO Napaiesenunena, kyoa. Enununst namepenus oobéma.

INJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pPe3ylbTaThl OCBOEHUS MpPOrpaMMbl ydeOHOro mpenmera «MaTemMaTHKa»
XapaKTEepU3YIOTCS

IIaTpuoTHYeckoe BOCIUTAHME: NPOSBICHUEM HHTEpECA K MPOLUIOMY M HACTOSILEMY
POCCHICKOM  MAaTeMaTHUKH, I[IEHHOCTHBIM OTHOIIEHUEM K JIOCTH)KEHHUSIM  POCCHMCKHX
MaTeMaTHUKOB U POCCUMCKOM MaTEMaTUYECKOM IIKOJbl, K UCIOIb30BAHUIO 3TUX JOCTHKEHHU B
JIpYTUX HayKax M MPUKIaJHbIX cepax.

I'pasknanckoe M 1yXOBHO-HPABCTBEHHOE BOCIHMTAHHE: TOTOBHOCTBIO K BBIINIOJIHEHUIO
00s3aHHOCTEN TpakJaHWHA M peaju3ald €ro Mpa, MPEJICTaBICHHEM O MaTeMaTHYECKUX
OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIEHHUH, Npouenyp TIpa)kIaHCKOTO
oOmectBa (BBIOOPBI, OMPOCHI W Tp.); TOTOBHOCTBIO K OOCYXIEHHUIO STHYECKUX IPOOIIEeM,
CBA3aHHBIX C IPAKTUYECKUM IIPUMEHEHUEM JIOCTH)KEHUH HAayKH, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-ITUYECKUX IPUHIIMIIOB B IESITEIBHOCTH YYEHOTO.

TpynoBoe BocMTaHHe: YCTAHOBKON Ha aKTUBHOE y4acCTHE B PELICHMM IPAKTHUECKUX
3a7a4  MATEMaTU4YECKOW  HANpPaBICHHOCTH, OCO3HAHUEM  BAXXHOCTHM  MAaTE€MaTHYECKOIO
00pa30BaHus HA MPOTHKEHUU BCEH MKHU3HU JJISl YCIEIIHON NPO(heCcCHOHANBHON AeSITeIbHOCTH U
pa3BUTHEM HEOOXOIMMBIX YMEHHH; OCO3HAHHBIM BBIOOPOM M MOCTPOCHHEM HHIUBUAYaTbHON
TPAaeKTOPUHU 00Pa30BaAHUS U KU3HEHHBIX [UIAHOB C YYETOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX
oTpeOHOCTEH.

JcTeTHYecKoe BOCHUTAHME: CIIOCOOHOCTHIO K HSMOLMOHAIBHOMY U 3CTETHYECKOMY
BOCHPUATHIO MaTeMaTHYECKMX OOBEKTOB, 3ajlay, PEIIEeHUH, pacCyXIECHUN; YMEHHIO BHJIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

ILleHHOCTH HAY4YHOI0 NO3HAHWUA: OPHEHTAUMEH B JEATEIBHOCTH Ha COBPEMEHHYIO
CHUCTEMY HAay4YHBIX NpPEJCTAaBICHHIA OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YeEJIOBEKa,
NpUpoAbl U OOIIeCTBa, MOHMMAaHUEM MaTeMaTHUECKONW Hayku Kak cdepbl 4enoBeuecKon



JeSTEIbHOCTH, ITANOB €€ Pa3sBUTHS U 3HAYMMOCTH Ul Pa3BUTHUA LIMBWIN3ALUU; OBJIAJEHUEM
SI3BIKOM  MAaTeMaTHKH W MaTeMaTH4YCCKOM Ky.]'[bTypOﬁ KaKk CpCIACTBOM IIO3HAHUA MHPA;
OBJIa/ICHUEM MPOCTEUIIMMH HaBbIKAMHU HCCIIEI0BATEIbCKON AEATEIbHOCTH.

Pu3nyeckoe BocnuTaHue, GopMHUpoBaHUE KYJIbTYPbI 310POBbSl H 3MOLMOH AJILHOTO
0J1aromo/y4usi: TOTOBHOCTBIO IPHUMEHATh MAaT€MaTHMYECKHUE 3HAHHUA B HHTEpecax CBOEro
3II0pOBbsI, BEIEHUs 3JOPOBOTO 00pa3a >KU3HU (30pOBOE MHUTaHUE, COATAHCUPOBAHHBIA PEKUM
3aHATUI M OTIbIXa, peryinspHas (Qu3nueckas aKTMBHOCTbB); C(OPMHPOBAHHOCTHIO HABbIKA
peduiekcuu, MpU3HAHUEM CBOETO TpaBa Ha ONIMOKY U TAKOTO )K€ IpaBa JAPYroro 4eJoBeKa.

JKOJI0rHYecKoe BOCIIMTAHUE: OpUEHTAaLMell Ha MPUMEHEHHEe MaTeMaTHUYeCKUX 3HaHWUH
JUTSL pelIeHUs 3a7a49 B 00JIACTH COXPAHHOCTH OKPYXKAIOIIEH Cpe/Ibl, IUTAHUPOBAHUS TIOCTYIIKOB U
OLIEHKM HX BO3MOXHBIX IOCIEACTBUH Ul OKpYXAloIIEH Cpelbl; OCO3HAaHUEM TJI00aIbHOrO
XapakTepa KOJOrHYECKUX MPoOJIeM U IyTel UX PelIeHHUS.

JIMYHOCTHBIE Ppe3yJbTaThbl, oO0ecHeYHBAOIINE AMANTALMIO O00y4YawIerocss K
U3MEeHSIIOIIMMCS YCI0BUAM COLHAIbHOI U NMPUPOAHOIi cpebl: TOTOBHOCTHIO K JICHCTBHSIM B
YCIOBUSAX  HEONPEAECJIEHHOCTH, TOBBIIIEHUIO YPOBHS CBOEGH  KOMIIETEHTHOCTH  4Yepe3
IPAKTHUUYECKYIO JESATEIbHOCTh, B TOM YHUCIIE YMEHHE YUUTbCS y APYTHUX JrOAeH, npuoOpeTarh B
COBMECTHOM JEATENbHOCTH HOBbIE 3HAHUS, HABBIKM W KOMIIETEHIIMM U3 ONbITa JPYIHX;
HEO0OXOIMMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HAHWM, B TOM 4ucie (HOpMYIHpPOBaTh HJIEH,
HOHATHS, TUIOTE3bl 00 00BEKTaxX U SIBICHHUSIX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABATh
neduuuThl COOCTBEHHBIX 3HAHUW W KOMIETEHTHOCTEH, IJJaHUpOBaTh CBOE pa3BUTHUE;
CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAllMIO, BOCHPUHUMATh CTPECCOBYIO CUTYAIHIO KaK
BBI30B, TpEOYIOUIMII KOHTpPMEp, KOPPEKTUPOBAaTh NPUHHUMAEMble pEIIeHUs U JIeUCTBUSA,
(bopMyIMpOBaThH M OLIEHUBATH PUCKHU U MOCIEACTBUS, (OPMUPOBATH OMBIT.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeqMeTHBIE  pEe3yNIbTaThl  OCBOGHHUS ~ MPOTpamMMbl  y4eOHOTO  TpeaMera
«MaTemaTHuKa»XapakTepU3yroTcs OBIIAJICHUEM  VHUBEPCANbHLIMU no3HasamenbHuIMU
0elUCmBUAMU,  VHUBEPCATILHBIMU ~ KOMMYHUKAMUGHLIMU  OCUCMBUAMU U  VHUBEPCATbHLIMU
PecynamueHbIMU OeliCMBUIMU.

1) Vuusepcanvuvie noznasamenwvhwvle Oeticmsus obecneuusarom @opmuposanue 06a308bix
KOCHUMUBHBIX NPOYUECcco8 00VyHaruuxcs (0ceoenue Memooo8 NO3HAHUSL OKPYHCAowe20 Mupa,
npuUMeHeHUe T02UHeCKUX, UCCLe008AMeNbCKUX Onepayull, yMeHull pabomams ¢ uHgopmayuetl).
Ba3oBble Jjornyeckue neicTBUA:

— BBIBJIATHP M XapaKTePU30BaTh CYIICCTBCHHBIC IPU3HAKH MAaTEMAaTHYCCKHX OOBEKTOB,
MOHSTH, OTHOIICHUN MEX]Y MOHSATUSIMU;

— (dopmynupoBaTh OIpeAeNeHUS TOHATHW; YCTaHABIUBATH CYIMICCTBEHHBIA MPH3HAK
KJaccu(UKaIMyU, OCHOBAHUS 17l 00OOIICHHS U CPaBHEHHSI, KPUTEPHH MTPOBOAMMOIO aHAJIHN3a;

— BOCHpPHHHMATh, (OPMYIUPOBATH W TPEeOOpPa3OBBIBATH CYXKICHHUSA: YTBEPIUTCIBHBIC U
OTpHUIIaTeNbHbIC, EAMHIUYHBIC, YACTHBIC U OOIIHE;

— YCIJIOBHBIC, BBIABIISATh MAaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aWMMOCBSI3M M IPOTHBOPCYHUS B
(hakTax, TaHHBIX, HAOTIOACHUAX U YTBEPKICHUSIX;

— Mpeajiaratb KpUTEpUu JJIs BBISIBICHHS 3aKOHOMEPHOCTEHN U IPOTUBOPEUUii;

— JlenaTh BBIBOJBI C HKCIIONH30BAHHEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX W WHIYKTHBHBIX
YMO3AKJIFOUYECHUH, YMO3aKJIOUEHUI 110 aHAJIOTHH;

— pa3bupath J10Ka3aTeIbCTBA MATEeMATUYECKUX YTBEPKICHHUH (MpsSMble M OT MPOTHBHOTO),
MPOBOAUTH  CAMOCTOSITEIbHO  HECJIOKHBIE  JOKa3aTelIbCcTBa  MaTeMaTUYecKuX  (DaKkToB,
BBICTPanBaTh ApTryMEHTAIUIO, IPUBOAUTH IPUMEPHI H KOHTPIIPUMEDHI;

— 000CHOBBIBaTh COOCTBEHHBIC PACCYXKIEHHUS, BBHIOMPATHh CIOCOO pemeHus y4eOHOH 3amaun
(cpaBHHBaTh HECKOJBKO BApUAHTOB pEICHUS, BBHIOMpPATh HaWOOJiee MOAXOMASIIUN C Y4ETOM
CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPHUEB).

basoBbie ucciie1oBaTe/IbCKHeE AHCTBHUA:

— HCII0JIb30BaTh BOMPOCHI KaK UCCIIEA0BATENbCKIII MHCTPYMEHT MMO3HAHNUS;



— (opmynupoBaTh BOMPOCHL, (UKCHPYIOIIME MPOTUBOpPEUHE, MPOOJIEMY, CaMOCTOSTEIBHO
yCTaHaBJIMBATh HCKOMOE M JaHHOE, (POpMUPOBATH THIIOTE3Y,
— apryMEeHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;
— TMPOBOJUTH TIO CAMOCTOSATENBHO COCTABICHHOMY IUIaHY HECJIOXHBIM OSKCIIEPUMEHT,
HEOOJBIIOE UCCIIEJIOBAHUE I10 YCTAHOBJIECHUIO OCOOCHHOCTEH MaTeMaTU4ecKoro OObeKTa,
3aBUCHUMOCTEH 0OBEKTOB MEXITY COOOIA;
— CaMOCTOSITENIbHO (OPMYIHPOBaTh OOOOIIEHHUS U BBIBOJABI 110 pe3ylbTaTaM MPOBEAEHHOTO
HAOJIOZICHNSI, UCCIIEIOBAHUS, OIICHUBATh JJOCTOBEPHOCTH MOJYYCHHBIX PE3YJIbTaTOB, BEIBOJOB U
000011eHNI; MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE Tpollecca, a TakkKe BbIIBUTaTh
MIPENOTI0KEHUS O €r0 PAa3BUTUH B HOBBIX YCIIOBHUSX.
PabGora ¢ undgopmaumeii:
— BBIABIISITH HEAOCTATOYHOCTH M W30BITOYHOCTH MH()OPMAIMH, JAHHBIX, HEOOXOAMMBIX IS
pelleHus 3a1a4H;
— BBIOMpaTh, aHAIM3UPOBATH, CHCTEMATU3UPOBATHh M HWHTEPIPETHPOBATH HHPOPMALHUIO
pa3IMYHBIX BUAOB U ()OPM IPE/ICTABICHHS,
— BBIOMpaTh (QopMy mpencTaBieHUs HHGOPMAIMHM W HIUIIOCTPUPOBATH pEIIaeMble 3aJadu
CXeMaMH, AuarpaMMaMH, HHOU rpaduKoil U MX KOMOMHALIMSIMY,
— OUEHMBAaTh HAA&KHOCTh HHOOPMAIMHM TIO KPUTEPHUSIM, MNPEUIOKEHHBIM YUUTEIIEM WIIH
c(OpMyYIHPOBAHHBIM CAMOCTOSITENBHO.

2) Vuueepcanvivie KOMMYHUKAMUBHBIE OeliCmEus 00ecnequsaom Cc@opMuposaHHOCMb
COYUANBHBIX HABLIKOG 00)YAIOUUXCAL.
Oo0menue:
— BOCIPUHUMATh U (POPMYTUPOBATH CYXJIEHUS B COOTBETCTBUH C YCIOBUSAMH U LEISAMH
OOIIECHU,
— SICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M NMHCbMEHHBIX TEKCTax,
JIaBaTh MOSICHEHUS 110 X0y PEIICHHUs 3a/1a4ui, KOMMEHTHPOBATh TOJTYYEHHBIA PE3yIbTaT; B XOJIE
o0CyX/IeHUsI 3aJlaBaTh BOIIPOCHI IO CYILECTBY OOCYXTaeMOH TeMbl, MpPOOJIEMBbI, pelraeMoi
3aJ1auu, BRICKA3bIBATh WICH, HAIIEJICHHBIC HA TTOMCK PEIICHMS;
— COIIOCTAaBJIATh CBOM CYXXICHHS C CYXIACHUSMHU JAPYTHX YYaCTHHUKOB JTMAJIOra, OOHApYKHBATh
pa3auvue U CXOACTBO MO3UIIMI;
— B KOPPEKTHOM (hopMe popMynHupoBaTh pa3HOTIACHs, CBOU BO3PAKEHUS;
— TPECTABIATH PE3yIbTATHI PEIICHHUS 3aa9H, SKCIIEPUMEHTA, UCCIIeIOBAHUS, TIPOCKTA;
— CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C Y4YETOM 3a/ad NpPe3CeHTAlMu |
0COOCHHOCTEH ayJTUTOPUH.
CorpyannuecTBo:
— MOHUMAaTh W MCHOJb30BaTh MPEUMYINECTBA KOMaHAHONW M HMHIUBUAYaJIbHOU pabOThHl MpH
peleHnn yueOHbIX MaTeMaTHYECKUX 3a/1ay;
— MpPUHMMATH II€JIb COBMECTHOM JI€ATEJbHOCTH, IUIAHUPOBATh OPraHHU3alMI0 COBMECTHOM
paboThl, pactipenenaTh BUAbI paboT, JOroBapuBaThCs, 00CYXIaTh MPOLECC U PE3yIbTAT pabOTHI;
— 0000mmaTh MHEHHsS HECKOJIBKHX JIIOJICH; y4acTBOBAaTh B TPYIIOBBIX (Gopmax padOTHI
(o6cyxaeHus, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U JIp.);
— BBINOJIHATH CBOIO YacTh pabOThl U KOOPAWHUPOBATH CBOW JEHCTBUS C JPYTUMHU YJICHAMH
KOMAaH/IbI;
— OLIEHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIIMI MPOAYKT MO KPUTEPUSAM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMHU B3aUMOJICHCTBHSI.

3) Vuuseepcanvhvie pezynsmuensle Oeticmeus oOecneyusarom @opmMupo8anue CMbiCLO8bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuszaumsi:
— CaMOCTOSITENIbHO COCTAaBJIAThH IUIaH, aJlTOPUTM pPELIEHUs 3aJadyu (MM €ro 4acTh), BIOMpPATh
crnoco0 pemieHuss ¢ Y4€TOM HUMEIOIIMXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHPOBATH BAPHAHTHI PEIICHUN C YYETOM HOBOW WH(MOPMAIIHH.
CaMOKOHTPOJIb:



— BJIAJIETh CIOCO0aMHM CaMOIIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3yibTaTa pelIeHUs
MaTeMaTUYECKOM 3a1auHu;
— MOPEeABUACTb TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh MpH PEIICHUU 3aJa4Hd, BHOCHUTH
KOPPEKTHBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, HAWJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;
— OIICHUBAaTh COOTBETCTBHE pE3yJbTaTa JACSITEIbHOCTA IMOCTABICHHOW 1LIEIU U YCJIOBUSIM,
OOBSCHITH MPUIMHBI TOCTHIKEHUS WIIM HEJOCTIDKCHHS 11T, HAXOAUTh OIMOKY, /1aBaTh OIICHKY
MIPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATBI
Yuciaa 1 BoIYUCTEHHSA

[MornMath ¥ MPaBUIBHO YIOTPEOISATh TEPMHUHBI, CBSI3aHHBIC C HATYpATbHBIMU YHCIIAMH,
OOBIKHOBEHHBIMU U IECATUYHBIMH JIPOOSMHU.

CpaBHUBATH U YHOPSIOYNBATH HATYpAIbHBIE YHCIIA, CPABHUBATH B MPOCTEHIIINX CIydasx
O0OBIKHOBEHHBIC JPOOH, TECITUIHBIE APOOH.

COOTHOCHUTh TOYKY Ha KOOPJAWHATHOM (YUCIOBOW) MPSIMOM C COOTBETCTBYIOLIUM €M
YHICIIOM U U300pakaTh HaTypaJbHbIC YHCIIa TOYKAMHU Ha KOOPAMHATHOM (YMCIOBOM) MPSAMONA.

BemonasaTe apudmeTnyeckre ASHCTBHS ¢ HATYPATbHBIMU YHCIAMHU, ¢ OOBIKHOBEHHBIMH
IpOoOSIMU B MPOCTEHUIITUX CIydasiX.

BEIOTHATE POBEPKY, MPUKUIKY PE3YJIbTAaTa BEIYUCIICHHN.

OxpyriaTh HaTypaldbHbIC YHCTA.

PenneHne TeKCTOBBIX 327124

Pemats TekcToBbIE 33724l apUPMETHUECKUM CIIOCOOOM U € MIOMOIIBI0 OPraHU30BAaHHOTO
KOHEYHOTO Tiepedopa BCEX BO3MOXKHBIX BAPUAHTOB.

Pemats 3agauu, conepikaliie 3aBUCUMOCTH, CBS3BIBAIOIIUE BEIMUYMNHBI: CKOPOCTh, BpeMms,
paccTosiHHE; IIeHa, KOJTUIeCTBO, CTOMMOCTb.

Hcnonk3oBaTh KpaTKue 3aluCH, CXEMBbI, TAOJIUIbI, 0003HAYCHHUSI IPU PELICHUH 3a/1a4.

[Tonb30BaThCS OCHOBHBIMU €IMHHUIIAMU U3MEPEHUS: TICHBI, MaCChI; PACCTOSIHUS, BpEMEHH,
CKOPOCTH; BBIpa)KaTh OJTHU €MHHUIIbI BEJIU- YNHBI Yepe3 IpYyTHeE.

W3Bnekarp, aHaIM3UPOBATh, OIICHUBATH WH(POPMAIIUIO, MPEACTABICHHYIO B Ta0JHIle, Ha
cTONOUYaTOM aUarpamMme, MHTEPIPETUPOBATH MPEICTABICHHBIE JaHHBIC, UCIOIB30BaTh JaHHBIC
TIPH PEIICHUN 33]1ad.

Harasinnasi reomerpust

[Tonb30BaThCS TEOMETPUUYCCKUMHU TOHITHSIMH: TOYKA, MpsMasi, OTPE30K, JIy4, Yrodi,
MHOTOYTOJIHUK, OKPY>KHOCTb, KPYT.

[TpuBOIUTE TIPUMEPBI OOBEKTOB OKPYKAIOMIETO MHUpPA, MMEIOIMUX (OPMYy H3yUSCHHBIX
reOMeTPUUECKHX QUryp.

Hcnonp30BaTh TEPMHHOJIOTHIO, CBSI3aHHYIO C yIjaMH: BEpIIMHA CTOPOHA;, C
MHOTOYTOJIbHUKAaMU: YTOJI, BEpIINHA, CTOPOHA, IUArOHalb; C OKPY>KHOCTBIO: paguyc, TUaMeTp,
LIEHTP.

N300paxaTh M3y4eHHBIE TeoMeTpuyeckue (Uryphl Ha HETUHOBAHHON W KIIETYATOM
Oymare ¢ MOMOIIbIO IUPKYJIS U TUHEHKH.

HaxoauTh AMWHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHUEM C IMOMOIIbIO JMHEHKH,
CTPOUTH OTPE3KHU 3aJaHHOU JUIMHBI; CTPOUTH OKPY>KHOCTh 33JaHHOI0 pajinyca.

Hcnonk3oBaTh CBOHCTBA CTOPOH M YIJIOB MPSMOYTOJbHUKA, KBaJapaTa A UX MOCTPOCHUS,
BBIUMCIICHUS IUIOIAIU U IEPUMETPA.

Beruncnsate nepuMeTp ¥ IIOIMAas KBaapaTa, NpsSIMOYTOlIbHHIKA, PUTYD, COCTABICHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM Uuciie (Uryp, n300pakEHHBIX Ha KJIETYaTONH Oymare.

[Tonb30BaTbCcsi OCHOBHBIMH METPUYECKHUMH €IUHUIIAMHU HM3MEPEHHUs JUIMHBI, IUIOIIA[IH;
BBIpaXKaTh OJHU €ITMHUIIBI BETUYHUHBI Yepe3 APYyTHE.

PacnioznaBate mapaienenuriesi, Ky0, HCIONIB30BaTh TCPMUHOJIOTHIO: BEPIIUHA, PeOPO
rpaHb, U3MEPEHMsI; HAXOIUTh U3MEPEHUS NapasuieNienuneaa, Kyoa.



Borunciare 006EM Ky0a, mapajuiesiennumneaa mo 3aJaHHbIM H3MEPEHHUSIM, IOJIb30BAThCS
eIMHHUIIAMH U3MEPEHUS 00BEMA.
Perrate HeCJOXHBIE 3aJad4d Ha H3MEPCHHE T'€OMETPHUYCCKUX BCIMYMH B MPAKTHYCCKUX
CUTYaIIUsX.



TEMATHYECKOE IINTAHUPOBAHHE

Ne | HammeHoBaHue pa3jesioB KouanuecTBo yacos [dara Buabl gesaTeJbHOCTH Bunsi, DJIEKTPOHHbIE
n/ | ¥ TeM MPOrpamMmel BCEro| KOHTPOJIbHDIE | MPaKTHYecKie | H3Y1eHHs dopmbl (uudposbie)
n padoThI padoThI KOHTPOJIsI o0pa3oBaTe/ibHbIE
pecypcbl
Paznen 1.HarypaabHbie unciaa. JlelicTBUS ¢ HATYPAJIbHBIMHA YHCIAMHI
1.1.| lecarnuHas cucrema 1 YuraTh, 3aMIMCHIBATH, CPABHUBATD YcrHbII
CUHUCIICHHUS. HaTypalibHbIE YK CIIa; IpeyiaraTh u OIIpOC;
00CYX1aTh CIIOCOOBI
yIOPSAOUYNBAHUS YHCEIT;
1.2.| Psim HAaTYypaJIbHBIX YHCEIL. 1 Yuratp, 3aMMchIBaTh, CPABHUBATD VYcrHblit
HaTypalbHbIE YCla; Mpeiarath u OIIpOC;
00CyXIaTh CIIOCOOBI
YIOPSIIOYNBAHUS YUCETT;
1.3.| HarypanbHsiii ps. 1 YuraTh, 3aMMCHIBATH, CPABHUBATD Ycrublit
HaTypaJbHBIE YMCIIA; IPeIaraTh U OIpOC;
00cyKaaTh CrI0COOBI
yIOPSAOUNBAHUS YHCEIT;
1.4.| HarypanbHble yncia Ha 4 1 N300paxaTs KOOPIUHATHYIO Kontponbnas
KOOPJIMHATHOM MPSIMOTA. OpsSMYI0, OTMEYaTh YUCIa TOUKaMH pabora;
Ha KOOPJMHATHOW IPSIMOH,
HAXOJIUTh KOOPIMHATHI TOUKH;
1.5.| CpaBuenue, 2 1 Hcnonp3oBaTh MpaBUiIo OKPYTICHUS Konrponbnas
OKpYIJICHHUEHATYpaJIbHBIX HaTypaJlbHbIX YHCEIL; pabora;
YHCEJL.
1.6.| Apudmerndeckue 12 |1 BeimonusTs apupmernueckue KontposnbHas
JCUCTBUS C NEUCTBUS C HATYpaJIbHBIMU pabora;
HATypalbHBIMH YHCIIaMU, BEIYUCIISATH 3HAUCHHUS
YHCIIaMHU. YHCIIOBBIX BBIPAKEHHUHN CO
cKoOKamu 1 0e3 CKOOOK;




1.7.| IlepemecTuTeapHOE Wcnonb30BaTh Mpu BEIYUCICHUSIX KontponsHas
CoYeTaTeNnbHOE CBOMCTBA MEepEMECTHTENBHOE U coYeTaTeNnbHoe | paboTa;
CIIOYKEHUS M YMHOKEHHUS, CBOMCTBA CJIOKEHHS U YMHOKEHUS,
pacrnpenenuTensHoe pacnpenenuTenbHOe CBOMCTBO
CBOMCTBO YMHOXEHUS;
YMHOXEHUS.
1.8.|Yucno 0. HccnenoBath cBOMCTBA HATYPATBHOTO | YCTHBIN
psana, yncen 0 u 1 mpu ClIoXKeHUH U 0IIpOC;
YMHOKCHHH;
1.9.| CpoiictBa Hy1s IpH HccenenoBath cBOMCTBA HATYPAIbHOTO | [TMChMEHHEIH
CIIOJKCHUU U psana, yncen 0 u 1 mpu clnoxeHnu u KOHTPOJIb;
YMHOXKEHUH, CBOWCTBA YMHOKCEHUU,
€IMHULIBI IPU YMHOKEHUH.
1.10| Ienurenu u KpaTHbIE dopMynupoBaTh U NIPUMEHSATH [TucpmeHHbIi
qHCIa, npaBuiia MpeoOpa3oBaHus KOHTPOIIb;
pa3ioKeHue uncia Ha YHCIOBBIX BRIPAKEHUIN HA OCHOBE
MHOXKUTEIH. CBOMCTB apu(hMETHUECKUX
JICUCTBU;
1.11| JleneHue ¢ OCTaTKOM. HccnenoBath uncioBbIe [TuceMeHHBIH
3aKOHOMEPHOCTH, BbIIBUTATH U KOHTPOJIb;
000CHOBBIBATH THIIOTE3HI,
bopmyTupoBaTh 0000IICHUS 1
BBIBO/IBI IO pE3yJIbTaTaM
MIPOBEAEHHOTO UCCIIEJOBAHUS;
1.12| IIpuzHaku genuMocTH Ha 2, 5, ®opMyIMpoBaTh OMPEIEICHUS [TucrmeHHbIi
10,3, 9. JeTUTENA U KPaTHOTO, Ha3bIBaTh KOHTPOJIb;

JICTTUTEIT ¥ KPAaTHBIE YUCIIa;
pacro3HaBaTh IPOCThIE U COCTABHBIE
qucna; GopMyIUpOBaTh U MPUMEHATH
MPU3HAKK JeTuMocTd Ha 2, 3, 5, 9, 10;
MPUMEHSATH AJTOPUTM PA3I0KEHUS
quciia Ha MPOCThIE MHOKHUTEIH;
HaxOJHTh OCTATKHU OT ACICHUS U




HCIIOJIHOC 4aCTHOC,

1.13| IIpocThie U cocTaBHBIC YHCIIA. BbINONHATE NPUKUIKY U OLIEHKY VCTHBIH
3HA4YEHUH YNCIIOBBIX BBIPAKEHUIA, OIIpoC;
npeaaaraTh U PUMEHSTh TPUEMBI
MIPOBEPKH BBHIYUCIICHUN;
1.14| Crenens ¢ HaTypaIbHBIM 3anuchiBaTh NPOU3BEICHUE B BUJIE [TucpmeHHbIi
MOKA3aTeeM. CTENEeHHU, YUTATh CTETCHH, KOHTPOJIb;

HCIIOJIb30BAaTh TCPMUHOJIOTUIO
(ocHOBaHUeE, MOKA3aTENb),
BBIYUCIISATH 3HAYCHUS CTCIICHEH;




1.15| Yucnorsie 2 HccnenoBath yMcI0BbIe 3aKOHOMEPHOCTH, BBIIBUTATH U [Mucomen
BBIPAKECHHUS; TIOPAJOK 000CHOBBIBATh THIIOTE3bI, POPMYIUPOBATH 00OOIEHUS U HBII
JICUCTBUM. BBIBOJIBI T10 PE3YJIbTATaM IPOBEIEHHOTO UCCIIEIOBAHMS; KOHTPOJIb,
1.16| Pemenne TEKCTOBBIX 3 PemaTh TeKCTOBBIE 3a/1a4u apUPMETHUECKUM CIIOCOO0M, [Mucbemen
3a7a4 Ha BCe UCTIONIb30BaTh 3aBUCUMOCTH MEX/y BETMUYMHAMU (CKOPOCTH, HBIN
apupMeTHIecKue BpEMsi, PacCTOSHUE; [[eHa, KOJIUYECTBO, CTOMMOCTH U JP.): KOHTPOJIb;
JEUCTBHSA, HA aHAIM3UPOBATh U OCMBICIUBATh TEKCT 3a/1a4H,
JBMKCHUE M TIOKYTIKH nepeopMyITUpOBaTh YCIOBUE, U3BIEKATh HEOOXOAMMBIE JJAHHBIE,
yCTaHAaBIMBATh 3aBUCUMOCTH MKy BEIUYMHAMHU, CTPOUTD
JIOTUYECKYI0 LEMOYKY paccyXIeHUM;
Uroro no pazueny: 47
Pa3nen 2. Harnsaanasi reomerpus. JIMHUM Ha NJI0CKOCTH
2.1.| Touka, npsimasi, oTpe3ok, |1 Pacno3naBate Ha uepTexax, pUCyHKax, OMHUCHIBaTh, UCTIONB3YS | [TucbMeH
Tyd. TEPMUHOJIOTHIO, ¥ H300paXaTh C TIOMOLIBIO YEPTEKHBIX HBIN
MHCTPYMEHTOB: TOUKY, NPSIMY0, OTPE30K, JIy4, YTOJl, JOMaHyl0, | KOHTPOJb;
OKPYHOCTB;
2.2. | Jlomanas. 1 Pacnio3naBate Ha yepTexax, puCyHKaX, OMUCHIBATh, UCTIONB3YS | [IucbMeH
TEPMHUHOIIOTHIO, M H300paXKaTh C MOMOIIBIO YEPTEKHBIX HBIN
MHCTPYMEHTOB: TOUKY, NIPSIMY0, OTPE30K, JIy4, YToJl, JOMaHyl0, | KOHTPOJb;
OKPYHOCTB;
2.3.| U3mepenue 1THBI 2 Hcnonp30Barh TMHENKY M TPAHCIIOPTUP KaK MHCTPYMEHTHI i1 | ITucemen
OTpe3Ka, MOCTPOEHUS U U3MEPEHUS: U3MEPSTh AJIUHY OT pe3Ka, BETUUUHY | HbIH
METpPUYECKHE €TTHUIIBI yIJia; CTPOUTh OTPE30K 3a/1aHHOM UIMHBI, YTOJI, 3aJJaHHON KOHTPOJIb;
U3MEpEHUS ITHHBI. BEJINYMHBI; OTKJIAIbIBATh IIUPKYIIEM PaBHBIE OTPE3KH, CTPOUTD
OKPYXHOCTb 33JaHHOT'0 pajinyca;
2.4. | OKpyKHOCTb 1 KPYT. 2 N306paxars koHpUTYpauu TeoMeTpruiecKux Guryp us [Tucemen
OTPE3KOB, OKPYKHOCTEH, X YaCTEl HA HEJTUHOBAHHOM U HBII
KJIeTyaToi Oymare; npezjararb, ONUCHIBATh U 00CYkKIATh KOHTPOJIb;
CIOCOOBI,
AJITOPUTMBI TOCTPOEHUS;
2.5. | [IpakTuueckas padora 1 1 N300paxars KOHPUTYpaLUu TeOMETPHUECKUX GUryp u3 [IpakTHue
«Iloctpoenue y3opa u3 OTpPE3KOB, OKPYKHOCTEH, MX YacTel Ha HEJTMHOBAHHOU U cKas
OKPYXHOCTEI». KJIeT4aToi Oymare; nmpezjiararb, OMUCHIBATh U 00CYKIATh pabora;

CIoCOOHI,




AJITOPUTMBI TIOCTPOCHUS,;

2.6.| Yrom. 1 PacnoznaBath 1 n300paxkaTh Ha HETMHOBAHHOM M KJIETYATOI [Tucbmen
Oymare npsIMOM, OCTpPBIl, TYyNOH, pa3BEPHYTHIN YTJIbI; HBIN
CpaBHUBATh YIJIbl; KOHTPOJIb;
2.7. | Tpsimoit, ocTpsrid, Tymoit u | 1 PacnioznaBath n m300pakaTh Ha HETMHOBAHHOM M KJIETYATON [Mucbmen
pa3BEPHYTHIN YIJIbI. Oymare IpsIMOii, OCTpPBIH, TYTOH, pa3BEPHYTHIN YTJIbI; HBI
CpaBHUBATh YIJIbI; KOHTPOJIb;
2.8. | I3mepeHue yrios. 2 Pacnio3naBate 1 u300pakaTh Ha HETMHOBAHHOW M KJIETYATON ITucemen
Oymare npsMoi, OCTPBIH, TYNO#, pa3BEPHYTHIHA YIIIbI; HBIi
CpaBHMBATh YIJIbI; KOHTPOJIb;
2.9. | IlpakTuueckas pabora 1 Pacnio3naBate 1 n300pakaTh Ha HETMHOBAHHOW M KJIETYATOU [TpakTuue
«Iloctpoenue Oymare npsMoH, OCTPBIH, TYNO#, pa3BEPHYTHIHA YIIIbI; cKas
yrnos»lIpaktrueckas CPaBHUBAThH YIJIbI; pabora;
pabota
«ITocTpoeHue yrioB»
Wtoro no pazneny: 12
Paznen 3. O0ObIKHOBEHHBIE 1POOH
3.1.| IpoOs. 5 MopenupoBaTh B rpapuueckoil, npeaAMeTHOH hopme, ¢ [Mucbmen
MIOMOIIIBI0 KOMIIBIOTEPA TIOHATHS U CBOMCTBA, CBSI3aHHBIE C HBII
0OBIKHOBEHHOM APOObIO; KOHTPOJIb;
3.2. | [IpaBunbHBIC U 3 MopenupoBath B rpaduueckoit, mpeaAMeTHOH (hopme, ¢ [Tucemen
HCIPABUJIbHBIC Ilp06H. MOMOIIIBIO KOMIIBIOTEPA ITOHATHS U CBOICTBA, CBSI3aHHBIC C HBIN

OOBIKHOBEHHOU JIpOOBIO;

KOHTPOJIb;




3.3. | CpaBHeHue apobeit. 3 YuraTh U 3a1KMChIBATh, CPABHUBATH OOBIKHOBEHHBIE IPOOH, ITucemen
npejiaraTb, 000CHOBBIBAaTh M 00CYKIaTh CIIOCOOBI HBII
YIOPSIIOYMBAHUS IPOOEH; KOHTPOJIb;
3.4. | OcHOBHOECBOICTBO 1po0H. | 2 ®opmynrpoBaTh, 3aMUCHIBATH C TOMOLIBI0 OYKB OCHOBHOE VYerH
CBOMCTBO OOBIKHOBEHHOM ApOOU; HCIOIB30BATh OCHOBHOE BI}
CBOMCTBO Ip0OU TS COKpAIeHUs Apo0eii U MpUBEICHUS Orpo
JIpoOu K HOBOMY 3HAMEHATEIIO; c;
3.5.| Cnoxenue u 5 1 Beinonuats apudmernyeckue aeicTBU ¢ 00BIKHOBEHHBIMU [TpakTnue
BBIUATAaHUE ApOoOSAMH; IPUMEHSTH CBOWCTBA apr(PMETHUECKHUX JeHCTBUIA CcKas
OOBIKHOBEHHBIX JUIS1 pallMOHAIN3aLUH BbIYUCICHUN; pabora;
npo0eii.
3.6. | CmermanHast 1po0b. 5 1 [IpeacraBnaTh cMelaHHyO0 JpoOb B BUJIE HEMPABUIBHOM 1 [pakTiue
BBIIEJISATH LEYI0 YacTh YKCIIa U3 HEMPaBUIbHON Jpoou; CKas
pabora;
3.7.| YMHOXKEHHE U JeTIeHHe 10 1 BBIMONMHATE TPUKKUIKY U OIICHKY Pe3yJIbTaTa BHIYUCICHUN; [IpakTue
OOBIKHOBEHHBIX JIp00eii; IpeAsaraTb ¥ IPUMEHATh IPUEMBI TPOBEPKU BBIYUCIICHUI; CKas
B3aMMHO-00paTHBIE IPOOH. paborta;
3.8. | Pemrenue TEKCTOBBIX 5 [TpuBoauTh, pazdbupatk, OLIEHUBATH PA3IMYHbIE pELICHNUS, 3anucH | [TucbMen
3a/1a4, CO JePIKAIIUX pElIeHNId TEKCTOBBIX 3a/1a4; HBII
ApodH. KOHTPOJIE;
3.9. | OcHoBHBIE 32 JauM Ha 5 1 Kpurnuecku oneHuBaTh NOJYUYEHHBIN pE3yJIbTaT, OCyIIeCTBIATE | KOHTpOIb
IpooH. CaMOKOHTPOJIb, IPOBEPSIsI OTBET HA COOTBETCTBHUE YCIOBHIO, Has
HAaXOJNUTh OIIHOKU; pabora;
3.10| [IpumeHenue OykB 1 ®opMyTHpOBaTh, 3AMUCHIBATH C TOMOIIBI0 OYKB OCHOBHOE [Tucbmen
JUTS 3aITUCU CBOWCTBO OOBIKHOBEHHOM JPOOH; UCIIOIB30BaTh OCHOBHOE HBIN
MaTeMaTU4eCKUuX CBOMCTBO IpoOM AJIs1 COKpalleHust ApoOei u npuBeieHns KOHTPOIIb;
BBIPAKECHUH U ApoOu K HOBOMY 3HaMEHATeIIo;
PEI0KEHUI
Hroro no pasneny: 44
Pasnen 4. Harnsaanasi reomerpusi. MHOr0yroJibHUKH
4.1.| MHOTOYTOIbHUKH. 1 OmuchIBaTh, UCIONB3YS TEPMUHOJIOTHIO, H300paxarh ¢ [Tucemen
MIOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH, HbI
MOJIEIMPOBATh N3 OyMaru MHOTOyTOJbHUKY; KOHTPOJIb;
4.2.| YerpIpExyroNbHUK, 1 [TpuBoauTH IPpUMEPH 0OBEKTOB PEATBHOTO MHpa, [Tucemen




HPSIMOYTOJIbHUK, UMEIOIINX (OpMYy MHOTOYTOJIbHUKA, IPSMOYTOJIbHUKA, HbIH
KBajpar. KBajpaTa, TPEyroJbHHUKa, OLEHUBATh UX JIUHEIHbIE KOHTPOJIb;
pa3mepsbl;

4.3. | Tpaktuueckas paboTa 1 CTpouTb Ha HEJIMHOBAHHOM U KJIeTyaToi Oymare KBajpar u [TpakTnue
«Iloctpoenune IPSMOYTOJIBHUK C 33laHHBIMU AJIMHAMH CTOPOH; cKas
IpSMOYTOJIBHUKA C pabora;
3a71aHHBIMU
CTOpOHaMH Ha
HEJIMHOBaHHOW Oymare».

4.4.| TpeyronbHUK. 1 N300paxars OCTpOYroiIbHbIE, IPSIMOYTOIbHBIE U TyNIOyTroNbHbIe | [TuceMen

TPEYrOJIbHUKM; HbIH
KOHTPOJIb;

4.5. | [nomanp u mepumMeTp 3 HccnenoBath 3aBUCUMOCTD IUIOIIA/AM KBaJipara OT JUIMHBI €0 [TpaxkTuue
MpsIMOYTOJIbHUKA U CTOPOHBI, CKas
MHOT'OYTOJIbHUKOB, paborta;
COCTaBJIEHHBIX U3
IPSMOYTOJIbHUKOB,
€IMHULIBl U3MEPEHUS
IUTOLIA N,

4.6. | [Tepumetp MHOTO 3 3HaKOMUTBCA C IPUMEPaMH IPUMEHEHUS MII0Maau 1 nepumerpa | [lucemen
YTOJIbHHKA. B IIPAKTUYECKUX CUTYaIUSX; HbIH

KOHTPOJIb;

Hroro mo pazneny: 10

Paznen 5. [lecsiTuunbie ApodH

5.1. | lecaTnuHas 3amuch 4 [IpencraBnaTh AecATUUHYIO IpOoOb B BU/I€ OOBIKHOBEHHOH, [Tucemen
Ipo0eii. YUTaTh U 3aMUCHIBATh, CPABHUBATH JIECSITUUHBIE IpOOH, HBIN

npeagaraTb, 000CHOBBIBAaTbh U 00CYKAATh CIIOCOOBI KOHTPOJIb;

YIOPSAA0YUBAHUS AECATUYHBIX IpOOEH;




5.2.| CpaBHEHHE JECATHYHBIX 3 N300paxars necsaTu4HbIe APOOH TOUKAMU HAa KOOPIUHATHON [Tucemen
Jpo0eid. IPSAMON; HBIN
KOHTPOJTb;
5.3. | Heiictus ¢ necstuanbivu | 20 BeimonusTe apudmernueckue qeicTBUS ¢ AeCATUIHBIMU Kontpons
JIPOOSMH. ApOOSIMU; BBITIOTHSTE MPUKHUJIKY U OIEHKY pe3yabTara Hasi
BBIYHCIICHUH; pabora;
IIpakTue
cKast
pabora;
5.4.| OkpyrieHue AeCITUYHBIX | 3 [TpuMeHsATH MPaBUIIO OKPYTIICHUS TECATHUHBIX TPOOCH; [Mucemen
npo0eii. HBIH
KOHTPOITB;
5.5. | Pemenue 7 Pemrate TekcTOBBIC 332U, COACPIKAIIIE IPOOHBIE TaHHbBIC, U Kontpons
TEKCTOBBIX 337134, Ha HaXOKJIEHUE YaCTH L[EJIOTO U LIEJNOT0 MO ero 4acTH; Has
COZIepIKaIINX BBISIBIISITH MX CXOJICTBA M PA3IINUUS; pabora;
Ipo0owu.
5.6. | OcHoBHBIE 32 JauM Ha 1 OnepupoBaTh JPOOHBIMH YHCIAMH B PEATbHBIX KU3HEHHBIX [Mucemen
apoou. CUTYalUsX; HBIH
KOHTPOJIb;
Hroro no pazneny: 38
Pa3znen 6. Harnsignasi reomerpusi. Tesia u ¢urypol B IpoCTPAHCTBE
6.1. | MHOTOTpaHHUKH. 1 Pacnio3naBath Ha yepTexax, puCyHKaX, B OKpPYKalolIleM MUpe [Mucbmen
IPSAMOYTOJIbHBIN HBIi
napaienenunes, Kyo, MHOTOTpaHHHKH, ONTMCHIBATH, KOHTPOJTb;
UCIIOJB3Y Sl TEPMUHOJIOTHIO, OLIEHUBATH JIMHEHHBIC Pa3MEphI;
6.2. | U300paxenue 1 Pacnio3naBate Ha yepTexax, puCyHKaX, B OKpPYKaloIIeM MUpPE [Mucemen
MHOTOTPAHHHUKOB. PSMOYTOJIbHBIIH HBII
napauiesenune], Kyo, MHOTOTpaHHHUKH, OITHCHIBATH, KOHTPOJIb;
UCIIOJB3Y Sl TEPMIHOJIOTHIO, OIICHUBATh THHEHHBIE pa3MepHI;
6.3. | Monenu 1 [TpuBOaUTH IPUMEPHI 0OBEKTOB PEATLHOTO MHPA, ITucemen
NPOCTPAHCTBEHHBIX TEII. uMernmx GopMy MHOTOTPaHHHKA, IPSIMOYTOJIBHOTO HBIH
napaJuienenurena, Kyoa; KOHTPOJIb;
6.4. [IpssmoyTroIBHBIH 1 HccnenoBath cBONCTBA Ky0a, IPSIMOYTOJIIEHOTO [Tucbmen
napaiesnenurnes, Kyo. napaJuieNenuIea, MHOTOrpaHHUKOB, HCITOJIB3YsI MOJICIH; HbII




KOHTPOJIb;
6.5. | Pa3BépTku kyba u 2 Pacnio3naBate 1 nu300paxats pa3BEPTKU KyOa u [Tucbmen
napauieNenumnesa. napasuienenunena; HbIH

KOHTPOJIb;
6.6. | [IpakTuueckas pabora 1 1 MopenupoBath Ky0 ¥ napajuieienumnes] u3 OyMara u Ipounx [IpakTue
«Pa3BépTka Kyba». MaTepuaigoB, 00bACHATh CHOCOO MOAETUPOBAHUS; cKas
pabora,
6.7.| O6ném ky0a, 2 Haxomuth n3mMepeHus, BBIYUCIATH IUI0IIA(b HOBEPXHOCTH; [Tucemen
IPSMOYTOJIBHOTO 00BbEM Ky0a, MPsIMOYTOJIbHOTO MapajlIeenue/ia; UCCAeJ0BaTh | HbIH
napaJuienenunesa 3aBHCUMOCTh 00bEMa Ky0a OT AJIMHBI ero pedpa, BBIIBUraTh U KOHTPOJIb;
000CHOBBIBATh T'HIIOTE3Y;
Hroro mo pazneny: 9

Paznen 7. IloBTopeHue u 00001IeHne

7.1. | IToBTOpEHHNE OCHOBHBIX 10 |1 PemaTs 3a1aun U3 peanbHOU JKU3HU, IPUMEHATD YcrHbIl
HOHATUN U METO/I0B Kypca MaTeMaTH4YeCKHe 3HaHUS JUIS PELICHUs 3a1ad U3 APYTHX y4eOHBIX | OIpoc;
5 Kinacca, 00001IeHnE MIPEIMETOB; IIucemen
3HAHUM Pemats 3aaun pa3HbIMU CIOCOOaMU, CPaBHUBATD CIIOCOOBI HBI
pelleHus 3a/1a4u, BbIOUpPaTh palliOHANbHBIN CIIOCO0; KOHTPOJIb;
Kontpons
Hasl
pabora;

Htoro no pazneny: 10
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INOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KounyecTBo 4acoB Jara Buapbl,
n/n u3y4deHust | popMbl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHUE
KOHTPOJIAA
padoThbI padoTbI
1. Jecsatuunas cucrema 1 YcrHblii
CUUCJICHUS. OT1poC;
2. | Psan HatypanbpHBIX YHCel 1 YcTHBII
oT1poc;
3. | Orpesok. [{nuHa oTpeska 1 [TuceMeHHBII
KOHTPOJIb;
4. | Ilnockocts. [Ipsmas. Jlyu 1 YcTHbIl
0T1poc;
5. | lkana. KoopauHaTHbIi 1y4 1 VYcTHbil
oI1poc;
6. |llkana. KoopnuHaTHBIM Tyq 1 IInceMeHHBIM
KOHTPOJIb;
7. | CpaBHEHHUE, OKPYIJICHHE 1 YcrHbiit
HaTypaJbHbIX YHCEI 0I1poc;
8. CpaBHeHue, OKpyTrieHue 1 [IuceMenHbII
HaTypaJIbHBIX YHCE KOHTPOJIb;
9. | KonrpossHas pabora Nel 1 1 KoHnTtponbHas
"Hartypanbhbie yncna" pabora;
10. | CnoxxeHue HaTypaJbHBIX uncen |1 [TucemeHHbIM
KOHTPOJIb;
11. | Cnoxxenue HaTypanbHbIX yHcen |1 [TucrmeHHBIN
KOHTPOJIb;
12. | CnoxxeHue HaTypambHBIX 9Hcen |1 IInceMeHHBIM
KOHTPOJIb;
13. | Cnoxxenue HaTypanbHbIX ymcen |1 [TucrmeHHBIN
KOHTPOJIb;
14. | Beluntanue HaTypaJbHBIX 1 [TucemeHHbIN
qucen KOHTPOJIb;
15. | Belunranue HaTypalbHBIX 1 [TucbmMeHHbII
qucen KOHTPOJIb;
16. | Beluutanue HaTypaJbHBIX 1 [TucemenHbIN

YHUCCJII

KOHTPOJIb;




17. | Belunuranue HaTypabHBIX [TuceMeHHbIN
qucel KOHTPOJIB;

18. | KonrponbHas pabora Ne 2 KonTtponsHas
"JleCTBUA ¢ HATYPAJIbHBIMU pabora;
quciaamMu"

19. | YucnoBbie u OyKBEHHBIC YcTHbIl
BbIpakeHHs. DOpMyIIbl OIIpOC;

20. | YwucnoBbie 1 OYKBCHHBIC [TruceMeHHBII
BbIpakeHUs. DOpMYyITbI KOHTPOJIb;

21. | YpaBHeHHe VYcTHbii

OT1poc;
IIucemeHHbBIM
KOHTPOJIb;

22. | KontposbHas padota Ne 3 KonTtponsHas
"VpaBHenus" pabora;

23. | YMHOXEHHE. [TucbmenHbIi
[IepemecTuTenbHOE CBOMCTBO KOHTPOJIb,
YMHOKEHUS

24. | YMHOXEHUE. [TucpmeHHBIN
[TepemecTuTenbHOE CBOMCTBO KOHTPOJIb;
YMHOXEHUS

25. | YMHOXEHHE. [TucbmenHbIi
[TepemecTuTenbHOE CBOMCTBO KOHTPOJIb;
YMHOKEHUS

26. | CoyeraTenbHOE U [TuceMeHHbIN
pacmpenenuTeabHoe CBOMCTBA KOHTPOJIb;
YMHOXEHUS

27. | CoueraTenbHOE U [IuceMenHbIN
pacmnpeieuTeTbHOe CBOMCTBA KOHTPOJIb;
YMHOXEHUS

28. | Yuco 0. YcTHbIN

oIpoc;

29. | CBoiicTBa HYJISI IPH CIIOKCHUH YcTHbII
Y YMHOKE€HHH, CBOWCTBA OIIpOC;
€IMHHUIIBI TP YMHOKCHHUHU.

30. | enenue YcTHbIN

oI1poc;

31. | lenutenu v KpaTHBIC Ynciia VYcrHbIi

OTpoC;




32. | lenenwue. Paznoxxkenue uncia [TucbmMeHHbIIH
Ha MHOXHTEIIH. KOHTPOJIb;

33. | Jlenenue ¢ ocTaTKOM [InceMeHHBII

KOHTPOJIb;

34. | Jlenenue ¢ ocTaTKOM [TnceMeHHbBIM

KOHTPOJIb;

35. | [Ipu3Haku AeTUMOCTH Ha 2, 5, YCTHEIH
10, 3,9 OTIpOC;

36. |IIpusHaku AeMUMOCTH Ha 2, 5, IIuceMeHHBIH
10, 3,9 KOHTPOJIB;

37. |IIpocThie M cOCTaBHBIC YUCITA VYcrHbri

OIpoC;

38. | CremneHb ¢ HATYpaIbHBIM YcrTHbIi
MoKa3aTesieM OTIpoOC;

39. | CreneHb ¢ HATYypaIbHBIM [TuceMeHHbIN
MOKa3aTeseM KOHTPOJIb;

40. | YuciaoBbie BRIPAKEHHS, IInceMeHHBIM
MOPSIAOK IEUCTBUI KOHTPOJIb;

41. | YwucioBble BBIPaKCHHUS, [TuceMeHHbIN
MOPSAIOK IEUCTBUM KOHTPOJIb;

42. | PenieHue TEKCTOBBIX 334 Ha ITucbmeHHbBIM
BCE apu(pMeTHUECKHE KOHTPOJTb;
NENUCTBUSI, HA JBIKEHUE U
MTOKYIIKH.

43. | PemieHne TEKCTOBBIX 3a/1a4 Ha [TucbmMeHHbIH
Bce apudmeTnieckue KOHTPOJIb;
JIeficTBHS, HA JBHKCHUE U
MOKYIKH.

44. | KontpoabHas padota Ned KonTponsHas
"VMHOXEHHE U eICHIE paborTa;

45. | Touxa. IIpsmas. Otpe3ok. Jlyd. YcTHbII

0Ipoc;

46. |JlomaHas. [MucermeHHBIH

KOHTPOJIb;

47. | V3MepeHue IIUHBI OTpEe3Ka, ITuceMeHHbIN

METPUYECKUE €TUHULIBI KOHTPOJIb;

HU3MCPCHUA NJINHBI.




48. | OKpyXHOCTb U KPYT [TuceMeHHbIN
KOHTPOJIb;
49. |Ilpaktuyeckas pabora [IpaxTrueckas
"[locTpoenue y3opa u3 pabora;
OKpyKHOCTEN"
50. | Yromn. O60o3HaYeHHE YTIIOB. [TucbMeHHBIN
KOHTPOJIb;
51. | Yrosn. OGo3HaueHue yrioB [TucpmeHHBIN
KOHTPOJIb;
52. | Ipsmoii yron. M3mepenue [TuceMeHHbIN
yTJIOB KOHTPOJIb;
53. | Octpsrii yron. M3mepenue [TuceMeHHBII
yTJIOB KOHTPOJIb;
54. | Tynoii yron. i3mepenue yrios IInceMeHHBIM
KOHTPOJIb;
55. | Pa3BepHyThIii yro. [TucemeHHBIN
W3mepenue yrios. KOHTPOJIb;
56. |IIpaktuueckas pabora [pakTuyeckas
"[loctpoenue yriaos" pabora;
57. |TloHsTHE OOBIKHOBEHHOM YcTHBIM
npobu OT1pOC;
58. |IToHsTHE OOBIKHOBEHHOM YcTHbI
npobu oT1poc;
59. |IloHsTHE OOBIKHOBEHHO [TuceMeHHbIN
Ipoou KOHTPOJIb;
60. |IToHsTHE OOBIKHOBEHHOM [MucemeHHBIN
npobu KOHTPOJIb;
61. |IlonsTHe OOBIKHOBEHHOM [TucemeHHBIN
apobu KOHTPOJIb;
62. |IIpaBuUiIbHBIC U HETPABUIILHBIC YcTHBIHI
npobu 011poc;
63. | I[IpaBuiIbHBIE U HEMIPABHILHBIC [TuceMeHHbIN
napodu KOHTPOJIb;
64. | IIpaBuibHBIC ¥ HETPABHUIIbHbIC [TucemeHHbIN
npodu KOHTPOJIb;
65. | CpaBHeHue npobeii [TucpmMeHHBIN

KOHTPOJIb;




66. | CpaBHeHue apobeit [TruceMeHHBIH
KOHTPOJIB;
67. | CpaBHeHHE npobeit [TuceMeHHBIIM
KOHTPOJIb;
68. | OcHOBHOE CBOWCTBO IpOOH [TucbMeHHBIN
KOHTPOJIB;
69. | OcHOBHOE CBOWCTBO Ipo0OH [TuceMeHHbBIN
KOHTPOJIb;
70. |CrnoxeHre ¥ BEIYUTAHHUE [MucemeHHBIN
OOBIKHOBEHHBIX Ip0o0eit KOHTPOIJIb;
71. |CnoxeHHE U BBIYUTAHHE [TucerMeHHBIN
O0OBIKHOBEHHBIX JIpO0OCiH KOHTPOJIb;
72. |CrnoxeHHe ¥ BEIYMTAHHUE [InceMenHbI
OOBIKHOBEHHBIX JIpO0OEit KOHTPOJIb;
73. |CroxeHHe ¥ BBIYUTAHHUE [TuceMeHHbIN
OOBIKHOBEHHBIX ApoOeit KOHTPOJIb;
74. | CnoxeHHe U BRIYUTAHUC [IpakTuueckas
O0OBIKHOBEHHBIX JIPOOECi paborta;
75. | CmemanHas 1po0b [TucpmMeHHBIN
KOHTPOJIb;
76. | CmemanHas 1poOb [TucemeHHbIN
KOHTPOJIb;
77. | CmemanHas 1po0b [TuceMeHHbIN
KOHTPOJIb;
78. | CmemanHas 1poob [TucemeHHBIM
KOHTPOJIb;
79. | CmemanHas 1po0b [TucrmeHHBIN
KOHTPOJIb;
80. | YMHOXeHHUE 1 IeTIEHUE [MucermeHHBIH
O0OBIKHOBEHHBIX JIPOOCi KOHTPOJIb;
81. | YMHOXEHHUE U JETICHUE ITceMeHHEBIH
OOBIKHOBEHHBIX Apo0eit KOHTPOJIb;
82. | YMHOXeHHUE U IeTIEHUE [MucermeHHBIH
O0OBIKHOBEHHBIX JIPOOCi KOHTPOJIb;
83. | YMHOX€EHHUE U JETICHUE [NuceMeHHbBIH

OOBIKHOBEHHBIX TpO0eit

KOHTPOJIb;




84. | YMHOXEHHUE U JETICHUE ITceMeHHEBIH
OOBIKHOBEHHBIX Apo0eit KOHTPOJIb;
85. | YMHOXeHue u aeneHne IInceMeHHBIM
O0OBIKHOBEHHBIX JIpOOCH KOHTPOJIb;
86. | YMHOX€EHHUE U JETICHUE [NuceMeHHbBIH
OOBIKHOBEHHBIX ApoOeit KOHTPOJIb;
87. | YMHOXeHUE U [IeJIEHUE [IncEMeHHBIN
OOBIKHOBEHHBIX JIPOOCii. KOHTPOJIb;
B3anMuHo0OpaTHBIE TpOOH
88. | YMHOXEHHE U IeTICHHE [InceMeHHbBIN
OOBIKHOBEHHBIX POOEH. KOHTPOJIB;
BzaumHooOpaTHBIE ApoOH
89. | YMHOXEHUE U [IeJIeHHE ITnceMenHBIN
OOBIKHOBEHHBIX POOCi. KOHTPOJIb;
B3auMuooOpatHbIe 1poOH
90. | Pemienue TEKCTOBBIX 3a/1ad, [IncpMeHHBII
CoJIepIKalux JIpooHu. KOHTPOJIb;
91. |Pemenue TEKCTOBBIX 3aja4, [InceMeHHbBIM
coJieprKalux Jpoou. KOHTPOJIb;
92. | Pemenue TEKCTOBBIX 3a/1a4, [InceMeHHBII
COJIepIKaIIuX IPoOH. KOHTPOJTb;
93. | PemreHue TEKCTOBBIX 3aa4, [InceMeHHbBIN
coJieprKalux Jpoou. KOHTPOJIb;
94. | Pemenue TEKCTOBBIX 3a/a4, [InceMeHHBII
CoJIepIKaIux JIpooHu. KOHTPOJIb;
95. | OcHOBHBIE 32/1a4 Ha IPOOHU YcTHBIH
OTIpOoc;
96. | OcHOBHBIC 3a/1a9W Ha IPOOH [TucemeHHbIM
KOHTPOJIb;
97. | OcHOBHBIE 32/1aUu Ha IPOOHU [TuceMeHHbBIN
KOHTPOJIB;
98. | OcHOBHBIC 33124 Ha IPOOH [MucwrmeHHBIH
KOHTPOJIb;
99. | OcHoBHBIE 32/1aUu Ha IPOOHU [TuceMeHHbBIN
KOHTPOJIB;
100. [100. KonTponbHas padbota KonTtponsHas

Ne5  "OOBIKHOBEHHBIE

~

pabora;




101. |101. MHOTOYTOJIBHUKH YcTHbIN
OTIpOC;

102. [102. YeTpipexyroabHHUK, YcTHBIHI
IPSIMOYTOJIbHUK, 0I1poC;

103. [103. TIpakTuueckas padbora IIpakTnyeckas
"ITocTpoenne paborta;
MPSIMOYTOJIBHUKA C
3aJJaHHBIMHM CTOPOHAMH Ha

104. | TpeyronbHHUK VYcrHbrit

OI1poC;
105. 105. ITnomans. IIncbMeHHBIH
EquHubI KOHTPOJIb;
U3MEpEeHUs
TUTOIIAH.
106. [106. VYcrHbIi
[IpsiMOYyTOJIBHBIN OIIpoC;
107. | TIupamua VYerHblit
OTIpOC;
108. | IlepumeTp MHOTOYTOJIbHUKA YcTHbIR
OT1pOC;
109. | IlepumeTp MHOTOYTOJIEHUKA [TucemeHHbIN
KOHTPOJIb;
110. | [lepumeTp MHOTOYrOJIbHUKA [TucrmMeHHBIN
KOHTPOJIb;
111. | IlpexacraBieHue O AECATUUHBIX YcTHbBI
TPOOsX OTIpOC;
112. | [IpeacraBieHue O AECATHUHBIX YcTHBI
IpoOsx OTIpOC;
113. | lecaTudHas 3ammuch qpooeit YcrHblii
OI1poC;
114. | lecaTuyHas 3anuch Ipodeit [TuceMeHHbBIN
KOHTPOJIb;
115. [115. CpaBHenue VYcTHbIl
NMECATUYHBIX  JpoOei OTIpOC;
116. [116. CpaBHeHue YcTHbIl
NECATUYHBIX  ApoOeid 0Tpoc;
117.]117. CpaBHenue [TuceMeHHBIH
NECATUYHBIX JIpo0Oeit KOHTPOJIb;




118. [118. Okpyraenue [TucemeHHBIN
NECATUYHBIX  ApoOeit KOHTPOJIb;
119. [119. Okpyrnenue [TuceMeHHBIH
NMECATUYHBIX  ApoOei KOHTPOJIb;
120. |120. Oxpyrnenne [TucemeHHBIN
NECATHUYHBIX  ApoOeit KOHTPOJIb;
121. [121. Cnoxenue ITuceMeHHBIN
NECATUYHBIX  JpoOei KOHTPOJIb;
122.122. CnoxeHue [TucemeHHBIH
NECATHUYHBIX  ApoOei KOHTPOJIb;
123. [123. Cnoxenue ITuceMeHHBIN
NMECATUYHBIX  JpoOei KOHTPOJIb;
124. 124. Beiuutanue YcTHBIN

NMECATUYHBIX  Jpo0ei Ompoc;

125. |125. Beruuranue ITnceMeHHEIN
NECATHUYHBIX ApoOeit KOHTPOJIb;
126. |126. Beiuutanue ITucemeHHBIH
NMECATUYHBIX  Jpo0ei KOHTPOJIb;
127.127. Cnoxenue u [IpakTnueckas
BBEIUUTAHUE pabora;

128. |128. CnoxxeHue u TTucemeHnHBIN
BBIYUTAHUE KOHTPOJIb;
129. 129. CnoxeHnue u [TuceMeHHEBIN
BEIUHUTAHUE KOHTPOJIb;
130. {130. KonTposbHas padboTa KonTtponsHas

No6  "Crnoxenue u pabora;
BBIUHTAHUE
131.|131. YMHOX€EHHUE YcTHEIN
NECATUYHBIX  ApoOeit 0mpoc;
132. [132. YMHOXk€EHHUE TTucsMeHHBIH
NMECATUYHBIX  JpoOei KOHTPOJIb;
133. |133. YMHOX€EHHUE [TuceMeHHEBIN
NMECATUYHBIX  Apobeit KOHTPOJIB;
134. | Jlenenne necATUYHBIX ApoOei [TuceMeHHBIIM
KOHTPOJIb;
135. | lenenue necsiTHUHBIX Apobei [TuceMeHHBIN

KOHTPOJIb;




136. | [leneHnue necATUYHBIX ApoOEit [TuceMeHHBIN
KOHTPOJIB;
137.137. YMuoOxeHHE U [MpakTiaeckas
neJIecHue pabora;

138. |138. YMHOXeHHE U [TucbmMeHHbIH
NeIeHNe KOHTPOJIB;
139. |139. YMuOXeHHE U [TucrMeHHBIN
NeNeHue KOHTPOJIb;
140. 140. KoutponbHasi pabota KonTtponbnas

No7 "VMmHOXeHHE U pabora;
JieJIeHne
141. | PemieHne TEKCTOBBIX 3aJ1a4, ITuchbMeHHBIH
coJiepKalux Jpoou KOHTPOJIb;
142. 142. Cpennee YcTHbIl
apruMeTUIECKOE. Cpennee 0I1poc;
143. [143. Cpennee [TucemeHHBIN
apudpmernueckoe.  Cpennee KOHTPOJIb;
144. 1144, TIporieHTHI. YcTHBIN
HaxoxneHue npoueHToB OIIpOC;
145. 145. TIpoueHThI. [TucemeHHBIN
HaxoxneHrue mpoIeHTOB KOHTPOJIb;
146. |146. HaxosxaeHue 9uciia mo YcTHBIN
€ro IMpOICHTaM oT1poc;

147. (147. Haxoxaenue yucia 1o ITceMeHHEBIH
€ro MpoIeHTaM KOHTPOJIb;
148. 148. KoutponbsHasi pabota KonTtponbnas
No8  "IIpomeHTs" pabora;

149. |149. MHororpanHuk YcTHbil
OIIpOC;
150. | M3o6pasxenue ITuceMeHHBIH
MHOT'OT'PaHHHUKO KOHTPOJIb;
151. | Mopenu npoCTpaHCTBEHHBIX [TuceMeHHbIN
TEN KOHTPOJIB;
152. [152. TIpsiMmoyTrobHbI#H YcTHBIHI
napasuieenuIe]I. OIIpOC;
153. |153. Pa3Beprka Kyba [TuceMeHHBIH

KOHTPOJIb;




154. | PazBepTka napauienenunena |1 [TuceMeHHbIN
KOHTPOJIb;
155. |155. IIpakTrueckas 1 1 IIpakTnyeckas
paboTta pabora;
156. | O6beMm kyo0a. 1 VYcTHbIi
0OIIpoC;
157. 157. O6bem 1 [TucpmeHHBIN
IPSIMOYTOJIBHOTO KOHTPOJIb;
158. | [loBropenue 1 YcTHbIl
0IIpoC;
159. | IToBTOpEHuUe 1 VYcrHbri
OI1pOC;
160. | IToBTOpenue 1 YcTHbIl
0IIpoc;
161. | [loBropenue 1 [TucpmeHHBIN
KOHTPOJIb;
162. | [loBropenue 1 [IucemenHbIN
KOHTPOJIb;
163. | IloBTOpenue 1 [TucpmMeHHBIN
KOHTPOJIb;
164. | IloBTopenue 1 [TucemeHHbIN
KOHTPOJIb;
165. | IloBTOpeHue 1 [TucrmeHHBIN
KOHTPOJIb;
166. | I[ToBTOpeHue 1 [TucemeHHBIM
KOHTPOJIb;
167. |167. KoutponsHas pabota 1 KonTponbHas
Ne9 "Hrorosas" pabora;
168. 0
169. 0
170. 0
OBLIEE KOJIMYECTBO YACOB |170 10

I10 ITPOT'PAMME




YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O TIPOLNECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1151 YYEHUKA

Mepsmsak A.T'., [Tononckuit B.b., SAxkup M.C.; nox penakuuen Ilogonsckoro B.E. MaremaTuka, 5 kiacc,
OO6mecTBO ¢ orpaHrnueHHON 0TBeTCTBEHHOCTHIO "M3narensckuii neHTp BEHTAHA-I'PA®"; AkunonepHoe
obmectBo "M3natenscTBo IlpocBemenue";

BBenure cBO#l BapuaHT:

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

aBTopsl: byniko Enena Biagumuposna, Crapmmii Benymuii penakrop LlenTpa ¢puznko-MaTeMaTHIeCKOro
oOpa3zoBanus, Mep3isik Apkanuii ['puropsesuy, [lononckuit Buranuit bopucosuuy, Sxup Muxann
CeMeHOBHY, yUHTEIh MATEMATUKHU, aBTOP YUYEOHUKOB U y4eOHO-METOINYECKHUX ITOCOOMI IO MaTeMaTHKE

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU HUHTEPHET

http://mat.1september.ru/
http://graphfunk.narod.ru/
http://comp-science.narod.ru/
http://zadachi.mccme.ru/
http://math-on-line.com/
http://problems.ru/
http://etudes.ru/
http://mathtest.ru/
http://uztest.ru/



MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

YYEBHOE OBOPY/IOBAHUE

HHTepaKkTUBHBIA KOMIIBIOTED
HoyTtOyk - pabodee mecTo yaurens
YueOHuKH

PaGouue nporpammel

[Inane!r ypokoB

OBOPYJIOBAHME JIUIAA ITIPOBEJAEHUS JIABOPATOPHBIX U IPAKTHYECKUX PABOT

HoyTtOyk - pabodee MecTo yaurtens
[pakTuyeckue paboTHI
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