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HHOACHUTEJIBHAA 3AIIMCKA

Pabouast mporpamMma 1mo maTeMaTHKe Il oOydarommxcss 5 — 9 kjaccoB paspaboTaHa Ha
ocHoBe DenepalbHOrO TOCYJAPCTBEHHOTO O0pPa30BaTENBHOIO CTaHIApTa OCHOBHOTO OOILIEro
oOpa3oBaHusi ¢ Yy4Y4€TOM U COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEIBABISEMBIX K
MaTeMaTHYeCKOMY 00pa30BaHUIO, U TPAJUIUNA POCCUICKOTO 00pa30BaHus, KOTOPbIE 00ECTIEYHBAIOT
OBJIAJICHHE KJIIOYEBHIMU KOMIIETCHLHUSMH, COCTABISIOIIMMU OCHOBY [UIsl HENPEPHIBHOTO
o0pa3oBaHMsl M CaMOPA3BHUTHSA, a TaKXKE IEIOCTHOCTh OOIIEKYJIbTYpHOTO, JHUYHOCTHOTO U
MO3HABATENBHOTO pa3BUTUsl oOydaromuxcs. B paGoueil mporpaMMe ydTeHbl HAEH U TOJOKCHHS
Konnenmuu pazButus MaTeMaTHIeCcKoro oopasoanus B Poccuiickoit denepanuu.

IIproputeTHbIMU LIETAMU O0yUEHUSI MaTeEMAaTHUKe B 5—9 Kiaccax sIBJISIOTCS:

— (¢opMuUpOBaHME  IEHTPAJNbHBIX  MaTEeMAaTHYECKUX  TMOHATHH  (YUCIO,  BEJIMYMHA,
reomeTpuueckas  (¢urypa, INepeMEeHHas,  BEpPOATHOCTb,  (QYHKLHUA),  0OecrednBarOLINX
MIPEEMCTBEHHOCTD U MEPCIEKTUBHOCTh MAaTEMaTHYECKOTO 00pa30BaHUs 00YUaIOIINXCS;

— TO/ABEJCHUE O0YdYaloIUXCs Ha JOCTYIIHOM JUI HUX YPOBHE K OCO3HAaHHIO B3aHMMOCBS3U
MaTeMaTUKU U OKPYKAIOLIEro MHpa, MOHMMAaHUWE MaTeMaTHKH KakK 4acTH OOLIell KyJIbTypbl
4eJI0BEYECTBA;

— pa3BUTHE  HHTEUIEKTyaJbHBIX M TBOPYECKMX  CIIOCOOHOCTEH  oOyuarouuxcs,
[I03HABATEIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUN, KpUTUUHOCTH MBILUIEHUS, HHTEpEca K
U3YYEHHUIO MaTEMAaTUKH;

— (opMupoBaHue (QYHKIHMOHAIBHOM MaTeMaTHMYeCKOW IPaMOTHOCTU: YMEHHS paclO3HABaTh
IIPOSIBJIEHUSI MaTEMATUYECKUX IMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEalIbHbIX KU3HEHHBIX
CUTyallUsX W TPU H3YYEHUM JPYruX Y4YEOHBIX MPEIMETOB, MPOSABICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OpPMyIMpOBaTh MX HA S3bIKE MAaTEMATHKH W CO3[aBaThb MaTEMaTHYECKHE
MOJICJIM, MPHUMEHATh OCBOCHHBIM MaTeMaTMuYeCKUil ammapar Jjs pelleHHus [PaKTHKO-
OpPUEHTUPOBAHHBIX 337a4, HHTEPIPETUPOBATH U OLIEHUBAThH MOJyUYEHHBIE PE3YJIbTATHI.

OCHOBHBIC JIMHUU COJCPXKAaHUS Kypca MaTeMaTHKu B 5—9 kiaccax: «Hucia u BEIYUCICHUY,
«Anrebpa» («AnreOpanyeckue BBIPAKEHUS», «YPAaBHEHHs U HEPaBEHCTBaA»), «DyHKIMN»,
«eomerpusi» («'eomerpuueckre (UTYpBI W WX CBOWCTBay, «l3MepeHne reoMeTpuvIecKux
BEIMYNHY), «BeposATHOCTh U cTaTHCTUKa». [laHHbIE TUHUM Pa3BUBAIOTCS MapajUleNbHO, Kaxaas B
COOTBETCTBUM C COOCTBEHHOW JIOTMKOM, OJTHAKO HE HE3aBUCHMO OJHa OT JPYroi, a B TECHOM
KOHTaKTe M B3aumopaeucTBuu. Kpome »53Toro, ux oOBEIUMHSET JOrMyecKkas COCTaBJsrOIIas,
TPAIUIIMOHHO TIPUCYIIas MaTeMaTWKe W NPOHHU3BIBAIONIAs BCE MaTeMaTHYeCKHe KYpChl H
cogepkarenbHple  JguHMM.  CdopmynupoBaHHoe B DenepaqbHOM  rOCyJapCTBEHHOM
o0pa30BaTeIbHOM CTaHAAapTe OCHOBHOTO 00IIEro oOpa3oBaHus TPEOOBAHHUE «YyMEThb ONEPUPOBATH
MOHATUSMU: ONpeieNIeHHe, akCoMa, TeopeMa, J0Ka3aTelbCTBO; YMEHHUE PACIO3HaBAaTh UCTUHHBIE U
JIOKHBIE BBICKA3bIBAaHUS, TPUBOJIUTH NPUMEPHI M KOHTPIPUMEPHI, CTPOHUTH BBICKA3BIBAHUSA H
OTPMIIAHUS BBICKA3bIBAHUI» OTHOCUTCS KO BCeM Kypcam, a (pOpMHUpOBaHUE JIOTHUECKUX YMEHHM
pacmpesensercs MO BCeM TroiaM OOyYeHHsT Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs.
Coneprxanre o0pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTataM ocBoeHus [IpumepHoit
paboueil mporpaMMbl, pacipeeléHHbIM 10 rojlaM 00y4eHMsI, CTPYKTYpUPOBAHO TaKUM OOpa3oM,
qTOObl KO BCEM OCHOBHBIM, TNPUHIMIHAIBHBIM BOIpocaM oOydyaromuecs oOpalaiuch
HEOJTHOKPATHO, YTOOBI OBJIAJICHUE MAaTEMATWYECKHUMHU TMOHATHUSMH M HABBIKAMU OCYIIECTBIISIOCH
MOCJIEeIOBATENbHO M TOCTYNATEIbHO, C COOJIIOJICHMEM INPUHIMIIA NPEEeMCTBEHHOCTH, a HOBBIE
3HAaHUS BKJIIOYAJINCh B OONIYyI0 CHCTEMY MaTeMaTHYECKUX TIPEICTABICHUN O0yJarommxcs,
pacumpsis ¥ yriayouss e€, o0pasyst IpouHble MHOXKECTBEHHbBIE CBSI3H.



BocnurarenbHblii noTeHman npeamera «MaremaTukay peaiu3yeTcs yepes:
— TpUBIICYCHHE BHHMMAHUS OOYYAIOIIMXCS K LEHHOCTHOMY AacHeKTy M3y4aeMbIX Ha YpOKax
SIBIICHUH, OPTaHU3aINI0 PabOTHI C TOTyYaeMOl Ha YPOKE COIMAIbHO 3HAYUMOUN HH(pOpMaIuei
—  UHUIMHPOBAHUE €€ OOCYXKICHHS, BBICKA3bIBaHUS OOYYAIOIIMMHUCS CBOEr0 MHEHHS IO €e
II0OBOJy, BEIPAOOTKH CBOEI'0 OTHOLIEHUSI K HEH;

— JIEMOHCTpalui0 O0y4arouumcsi TPUMEPOB OTBETCTBEHHOIO, TPaKJAHCKOTO MOBEACHUS,
MIPOSIBIICHUS YEIIOBEKOIIOOUS U JOOPOCEPICUHOCTH, Yepe3 MoAO0p COOTBETCTBYIOLIUX TEKCTOB
JUISL 9TE€HUS, 3324 JJIs1 pEIIeHUs], TPOOIEMHBIX CUTYAIM /Uit 0OCYKIIEHUS B KJIacce;

— TpUMEHEHHUE Ha YpPOKE MHTEPAKTHBHBIX (OpPM pabOThl ¢ 00YHaAIOMIMMUCS: HUHTEIIEKTYaTbHBIX
UTp, CTUMYJIMPYIOIIMX MTO3HABATEIBHYI0 MOTHBALIMIO OOYYAIOUINXCS; TUAAKTUIECKOTO Tearpa,
I/ie TIOJIyYeHHbIE Ha YpOKE 3HAHUS OOBITPHIBAIOTCS B T€aTPAIbHBIX IMOCTAHOBKAX; JUCKYCCHUH,
KOTOpBIE JAI0T OOYYaIOUIMMCS BO3MOXKHOCTH NMPHOOPECTH OMBIT BEACHUS KOHCTPYKTHBHOTO
JIMaJiora; TPYNIoBOM paboThl WK pabOTHI B Mapax, KOTOPbIE ydyaT 00ydaromuXcsi KOMaHHOU
paboTe U B3aUMOACHCTBUIO C JPYTUMH 00Y4aIOLTIMHUCS;

— VHUIMHPOBAHHE U MOMAJEPHKKY HCCIIEIOBATENIbCKON NIEATENbHOCTH OOYYaroIIMXCS B paMKax
peanu3aluy UMU UHIAUBUAYAIBHBIX U TPYIIOBBIX HCCIEI0BATEIbCKUX IMPOEKTOB, YTO JACT
00y4aroImuMcsi BO3SMOXHOCTh IIPHOOPECTH HABBIK CAMOCTOSTEILHOTO PEIICHHS TEOPETHIECKOM
po0JIeMbl, HABBIK T€HEPUPOBaHUsS U O(hopMIIEHUSI COOCTBEHHBIX UJIEH, HABBIK YBAKUTEIHHOTO
OTHOWICHHUS K YY)XUM HJIesM, O0QOPMIIEHHBIM B paboTax Ipyrux HCCIeq0BaTeNeH, HaBBIK
MyOJIMYHOTO BBICTYIUICHUSI Tepel ayAuTopued, apryMEHTHpPOBAaHUS M OTCTaMBaHUSA CBOEH
TOYKH 3PEHHUS.

B coorBerctBuM ¢ @DenepalibHBIM TOCYIAapCTBEHHBIM 00pa30BaTENbHBIM  CTAaHAAPTOM
OCHOBHOT0 001Iero o0pa3oBaHMsl MaTeMaTHKa SIBISETCA O00s3aTeNbHBIM IPEIMETOM Ha JaHHOM
ypoBHe oOpazoBanusi. B 5—9 knaccax y4eOHbIN mpeamer «MaremaTukay TPaJuiMOHHO N3y4aeTcs
B paMKax CJIEIYIOUIMX y4eOHBIX KypcoB: B 5—O6 Kiaccax — Kypca «Marematuka», B 7—9 kiaccax
— KypcoB «Anrebdpa» (BK/It04as 3JIEMEHThI CTATUCTUKU U TEOPUHU BEPOSTHOCTEHN) U «l'eomeTpus».
Hacrosimeit mnporpaMmoil BBOAMTCS CAMOCTOSITENIbHBIM  y4eOHBIH Kypc «BeposTHOCTH U
CTaTUCTUKAY.

1. COAEP) KAHUE YYEBHOI'O ITIPEIMETA

5 knacce

Harypanbnbie uncia u Hyb

Hatypanbnoe uncno. Psg Hatypanehbix uucen. Yucno 0. M300pakeHne HaTypalbHBIX YHCEN
TOYKaMH Ha KOOPJMHATHOM (YUCIIOBOI) MPSIMO.

[lozunmoHHas cucreMa cuucieHus. Pumckas Hymepalnusi Kak I[puUMep HENO3UIMOHHOU
CHUCTEMBI CUHCIICHUS. JlecaTUUHAas cucTeMa CUUCIICHUS.

CpaBHeHHE HaTypalbHBIX 4YHCEN, CpPaBHEHUE HATypajbHBIX uucen c HynéM. CrnocoOsbl
cpaBHeHUs. OKpyTJIeHHE HaTypaJbHBIX YHCET.

CnoxeHue HaTypalbHBIX YHCEIN; CBOMCTBO HYJS MPU CIOKEHUH. BbhluMTaHuEe Kak NIEWUCTBHE,
oOpaTHOE CJIO)KCHHMIO. YMHOXXEHWE HATypalIbHBIX YHCEN; CBOMCTBA HYJIS W EIUWHHUIIBI TPU
yMHOXeHHH. JleneHue kak JeiicTBue, oOpaTHOe YMHOKeHHIO. KOMIOHEHTHI NEHCTBUI, CBA3b
Mexnay HumH. [IpoBepka pesynbrata apudmernueckoro geiictsus. IlepemectutenbHoe u
COUETaTeNTbHOE CBOMCTBA (3aKOHBI) CIOKEHUS W YMHOXEHHsI, paclpeleluTeIbHOE CBOWCTBO
(3aKOH) YMHOKEHHS.

Hcnons3oBanue OYKB 1 OOO3HAYEHHUS HEU3BECTHOTO KOMIIOHEHTAa M 3allUCH CBOWCTB
apu(METHIECKUX JEHCTBUH.

Jenurenu U KpaTHbIE 4uUCla, Pa3jIOKEHHWE HAa MHOXKUTENH. [IpocTeie M cocTaBHbBIE 4uHCIIA.
[Tpusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM.

Crenensb ¢ HaTYpaJIbHBIM MOKa3aTeNeM. 3alKCh YUCIA B BUAE CYMMBbI Pa3psiHBIX ClaraeMblx.

UucnoBoe BelpakeHUE. BeluncieHne 3Ha4Ye€HU YMCITOBBIX BBIPAXKEHUM; MTOPSAIOK BBITOJIHECHUS
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nercTBuid. Mcnonb30BaHUE MPU BBIYUCIECHUSAX IEPEMECTUTEIBHOTO M COYETATEIbHOIO CBOWCTB
(3aKOHOB) CJIOXKEHHS U YMHOXKEHUS, paCIIPEIEIUTEIHHOTO CBONCTBA YMHOKEHUS.

Hpobu

[IpencraBienue o npoOu Kak crocoOe 3amucu 4yacTh BelnuyuHbl. OOBIKHOBEHHbBIE JIPOOH.
[TpaBusbHBIE W HEMpaBWIbHBIE JpoOu. CMemranHas IpoOb; MPEACTAaBICHUE CMEIIAHHOW JApOOH B
BUJIC HEMPaBWIbHON JpoOM U BbIACICHHE LEJNOM 4YacTH 4MCiIa W3 HENpPaBWIBLHOW ApoOu.
N3o0paxenune apobeill Toukamu Ha 4HCIOBOU mpsiMoii. OCHOBHOE CBOMCTBO npoOu. CokpaieHue
npobeit. [IpuBeaenue npodu Kk HoBOMY 3HamMeHaTe 0. CpaBHEHHE TPOOCH.

CrnoxeHue U BeIYUTaHUE ApoOeil. YMHOXKEHUE U JeTIeHHEe Ipo0eii; B3aMMHO-00paTHbIE TPOOH.
HaxoxieHne yacTu 1esnoro U Lesoro 1o ero 4yacTu.

Hecsatuunas 3anuchk apodeii. [IpeacraBneHue OeCATUYHON IpoOM B BHAEC OOBIKHOBCHHOM.
N300paxenne OeCATUYHBIX OpoOeil ToukamMu Ha 4YMCIOoBOM mpsiMod. CpaBHEHHE IECATHUHBIX
IpOOeii.

Apudmernueckue IeiCTBUS C JECATUUHBIME JIpo0siMu. OKpyriieHHe NeCATUYHBIX IpoOeii.

Pemenue TekcToBBIX 3a/1a4

Pemennie TekcTOBBIX 3amau apudmernyeckuM crocoOom. Perienue soruueckux 3anad.
Pemenue 3amau mepeGopoM BceX BO3MOXKHBIX BapHaHTOB. VCHoip30BaHWE NMpPU PEIICHUH 3a1ad
TaOJIUI] ¥ CXEM.

Pemenune 3anmau, coieprkammx 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIMUYUHBI: CKOPOCTh, BpeMs,
paccTrosiHue; 1eHa, KOJIMYECTBO, CTOMMOCTh. EAMHMIIBI W3MepeHHs: Macchl, 00b&Ma, IEHBI;
paccTosiHus, BpEMEHHU, CKOPOCTH. CBSA3b MEXAY €IMHNULIAMU U3MEPEHMSI KaKJ0U BETUUHUHBI.

Perenrie OCHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBieHre aHHBIX B BUJE TAOIHII, CTOIOYATHIX IUATPAMM.

6 Kiacc

Harypasbasle yncia

ApudmeTrnueckue ACUCTBHS C MHOTO3HAUHBIMH HATypaJbHBIMH 4UCIaMH. YHCIOBBIE
BBIPQKEHUS, MOPSAOK JEHCTBUM, MCIONb30BaHUE CKOOOK. lcmosib3oBaHHE INpPU BBIUMCICHUSIX
[IEPEMECTUTENBHOTO U COYETATEIbHOIO CBOMCTB CJIOKEHUSI U YMHOKEHHMS, PACIPEACTUTEIBHOTO
cBoiicTBa yMHOXkeHUS. OKpyIJIeHUE HATypaIbHbIX YHCEN.

Jlenurenu U KpaTHbIE YHMCIa; HAUOOBIINKM OOIIMI AETUTENb U HauMeHbIIee o0lee KpaTHoe.
JlenuMocCTb CyMMBI U IPOU3BEEHUS. [leneHne ¢ ocTaTKoM.

Hpobu

OObIKHOBEHHasi J1po0b, OCHOBHOE CBOMCTBO ApoOM, cokpamieHue apoOei. CpaBHeHUE H
ynopsaourBanue apobeil. Pemienue 3aay Ha HaXOXXJIEHHME 4YacTH OT IEJIOTO M IIEJIOTO IO €ro
yacTu. [[poOHoe umcno kak pe3ynbrar aenenus. [IpencraBineHue AECITUYHOW ApOOM B BHUJIE
OOBIKHOBEHHOH POOH U BO3ZMOXKHOCTH IMPEICTaBICHHs] OOBIKHOBEHHON IPpOOH B BHUJIE IECATUYHOM.
JlecsitTuuHbple OpoOM M MeETpUuYecKas cucreMa Mmep. ApupMeTHUecKue IeHCTBUS U YHUCIOBbIE
BBIPQXKEHUS C OOBIKHOBEHHBIMH U AECATUYHBIMU APOOSIMH.

OtHowenue. JleneHue B JAaHHOM oTHoweHWH. Macmrad, nponopuus. [Ipumenenue
MPONOPLUI TP PELLICHUH 3a]1a4.

[TonsTue mpoueHTta. BpluncieHne MpoLeHTa OT BEIMYMHBI M BEJIMYMHBI MO €€ IMPOLEHTY.
BripaxkeHue MpOIEHTOB AeCATUYHBIMU ApoOsmu. Pernenue 3amadu Ha MpOIEHTHL. BripakeHue
OTHOIIIEHUS BEJIMYUH B MIPOLICHTAX.

[TonoxuTenbHbIe U OTPULIATENIbHBIE YK CIIA

[TonoxkurenbHble W OTpULIATENbHBIE uncia. Llensle yucna. Monynp 4yucia, reoMeTpuyeckas
WHTEpIpeTanusi MoOayis uucia. M3oOpakeHue uucen Ha KOOPAMHATHON mpsMoil. Uuciosble
npoMexxyTku. CpaBHeHHEe uuncen. ApudmeTHdyeckue JEUCTBUS C  TOJOKUTEIBHBIMU |
OTPULIATENILHBIMU YHCIIAMH.

[IpsimoyronbHasi cucTeMa KOOpPAMHAT Ha IUIOCKOCTH. KoopauHaThl TOYKM Ha IUIOCKOCTH,
abcrucca u opauHara. [Toctpoenue Touek U GUryp Ha KOOPAWHATHOM MIOCKOCTH.

BykBeHHbIE BBIpaX)eHUS

[Ipumenenne OyKB JUIsl 3allUCH MaTeMaTHYECKHX BBIpAKEHUH U mpeanokeHuid. CBolicTBa
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apupMeTHYeCKX NeicTBU. ByKBeHHbIE BBIPAKCHHMS M UHCIIOBBIC MOJCTAHOBKU. ByKBEHHBIE
paBEeHCTBA, HAX0XKJICHUE HEN3BECTHOIO KOMITOHEHTa. DopMyiibl; (GopMyIbl IEpUMETpa U IUIOIIAAH
IpsSIMOYTOJIbHUKA, KBapaTa, 00bEMa napajuienenuneaa u Kyoa.

Penienne TekcTOBBIX 3a1a4

Pemienne TEKCTOBBIX 3agad apuPMETHYECKHM crocoboMm. PemieHue Jormdyeckux 3ajad.
Pemenue 3aa4 nepe6bopoM Bcex BO3MOXKHBIX BapUAHTOB.

Pemenne 3amay, copeprKalmux 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEIMYMHBI. CKOPOCTb, BPEMH,
paccTosiHME; 1I€Ha, KOJMYECTBO, CTOMMOCTb; IPOU3BOJUTEIBHOCTb, BpeMs, OO0BEM pPAaOOTHI.
EnvHunbl M3MEpeHMs: MacChl, CTOMMOCTH; DPACCTOSHUS, BPEMEHH, CKOpOCTH. CBS3b MEXAY
€IMHHULIAMU U3MEPEHMS KaKIOW BEJINYHHBI.

Pemenne 3amay, CBsI3aHHBIX C OTHOLIEHUEM, IPONOPLHAOHAIBHOCTBIO BEIWYHH, IIPOLIEHTAMH;
peleHre OCHOBHBIX 33aJa4 Ha JpoOu U MPOLEHTHI.

OneHka W NPHUKUAKA, OKpyriieHHe pesynbrara. CocraBieHHe OyKBEHHBIX BBIPRKEHUH I10
YCIIOBUIO 33J1a4H.

[IpencraBiaeHre JAHHBIX C IOMOUIBbIO TaOIUI U Auarpamm. CtosduaTeie JUarpaMMbl: YTCHUE U
IIOCTpOEHHE. UTEHUE KPYTOBBIX JUAarpaMM.

7 Kyacc

Yucna v BIYMCIECHUS

BeimonHATh, coderas YCTHBIE W TUCHMEHHBIE NPUEMBI, apuUPMETHYECKHE ICUCTBUS C
palMOHAIbHBIMU YU CIIAMHU.

HaxoauTh 3Ha4eHMsI YMCIIOBBIX BBIPAKEHUM; IPUMEHATh Pa3HOOOpa3Hble CLIOCOObI U MPUEMBI
BBIUUCIICHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, COIEPKAIUX OOBIKHOBEHHBIE U IECSTUYHbIE TPOOH.

[TepexoauTth OT OJHOM (HOPMBI 3aMKUCH YHCEN K APYror (mpeoOpa3oBhIBaTh ACCATHUHYIO IPOODH
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTU B OECKOHEUHYIO AECATHYHYIO
po0Bb).

CpaBHUBATH U YIIOPSAJOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh yucna.

BBINONHAT NPUKUIKY W OLIEHKY pe3yJbTaTa BBIYMCIIEHUH, OLIEHKY 3HAYCHWM YHCIIOBBIX
BBIPA)KECHUI. BBINOIHATE JENCTBUA CO CTENEHSAMHU C HATypaJbHBIMU IIOKA3aTEIIMH.

[TpyMeHATh NPU3HAKU JEIMMOCTH, PA3JI0KEHUE Ha MHOKUTENIN HaTypaJIbHBIX YUCEIL.

Pemlate mpakTMKO-OpPMEHTHPOBAHHBIE 3aJa4yM, CBS3aHHbIE C OTHOLICHUEM BEJIWYMH,
[IPONOPLUOHAIBHOCTBIO BEIUYMH, IIPOLEHTAMU; UHTEPIIPETUPOBATE PE3YNIbTAThl PEIICHUS 3a1a4 C
y4€TOM OrpaHUYEHU, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMbIX OOBEKTOB.

Anrebpanueckue BhIpaXKEeHUs

Hcnonp3oBaTh anreOpanveckyro TEPMHHOJOTHI0 UM CHUMBOJIMKY, NPUMEHATh €€ B Ipoliecce
OCBOEHHUS y4eOHOro MaTepuaa.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPQXKEHUN MTPH 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHMs LENOT0 BBIPAKEHHS B MHOTOWIEH NPUBEIEHUEM IOJ00HBIX
cllaraéMblX, paCKpbITUEM CKOOOK.

BBINIOIHATE YMHOXKEHUE OJHOYJIEHA HA MHOTOWIEH U MHOTOWIEHA Ha MHOTOWIEH, IIPUMEHSATH
(dbopMyIibl KBagpaTa CyMMBbI M KBaJipaTa pa3HOCTH.

OcymiecTBIATh pPa3ioKeHNEe MHOTOWIEHOB HA MHOXKUTENIN C IMOMOIIBIO BEIHECEHHS 32 CKOOKHU
00I1ero MHOXKHTES, TPYIIIUPOBKY ClIaraeéMbIX, IPUMEHEHHUs (OPMYIT COKPAILIEHHOTO YMHOKEHUSI.

[TpumeHsaTh peoOpa3oBaHKsl MHOTOWICHOB JUIS PEIICHUS Pa3JIMYHbIX 3a]1a4 M3 MaTeMaTHKH,
CMEXHBIX ITPEAMETOB, U3 PEATbHON IPAKTUKH.

Hcnonb30BaTh CBOMCTBAa CTENEHEH ¢ HAaTypalbHBIMHM IOKa3aTeNsIMH Ul IpeoOpa3oBaHUs
BBIPA)KCHU.

YpaBHEHUs U HEPABEHCTBA

Pemate 5MHEVHBIE YpaBHEHHMsS C OJHOM IIEPEMEHHOM, NPUMEHsS IpaBUja IEepexona oOT
HCXOJHOTO YPaBHEHUS K PaBHOCUIIBHOMY eMy. 1IpoBepATh, ABISAETCS JIM YUCIO KOPHEM YPaBHEHUS.

[TpumensTh rpadpuueckre METObI P PEIICHUN JTMHEWHBIX YPAaBHEHUHN U UX CHCTEM.

[Tonbuparh mpuMepsl map 4Hces, SBISIOUIMXCS PELUICHUEM JMHEHHOrO YpaBHEHHS C JIByMs
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MepEMEHHBIMHU.

Ctpouth B KOOPAWHATHON IIOCKOCTH IpadUK JIMHEWHOTO YPaBHEHHUS C IBYMS EPEMEHHBIMU;
MOJIB3YACh TPaUKOM, TIPUBOJAUTH IPUMEPHI PEIICHHS YPABHCHHUS.

Pemate cucrembl [ByX JMHEHWHBIX YPaBHEHHU C JBYyMs II€PEMEHHBIMH, B TOM YHCIIE
rpaduuecKy.

CocTaBiATh U pelaTh JIMHEWHOE YPAaBHEHHUE WM CUCTEMY JIMHEWHBIX YPaBHEHUH 110 YCIOBHIO
3aJ1a4M, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M I1OJIyYE€HHBIN pe3ysbTar.

Koopaunate! u rpadpuku. yHKIun

N300pakaTh HaA KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIME 33JaHHBIM KOOpAMHATaM,
Jy4H, OTPE3KH, HHTEPBAJIbI; 3alIMChIBATh YUCIOBbIE IPOMEKYTKH Ha alNredpandeckoM si3bIKe.

OtmedaTh B KOOPJIUHATHON TUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPJIUHATAM; CTPOUTH TpaduKu
nuHerHbIX QyHkiui. CTpouth rpaduk GyHKIUU y = | X |.

OnuceiBaTh ¢ MOMOIIBIO (DYHKIIMK M3BECTHBIC 3aBHCHUMOCTH MEXIY BEIMUYMHAMU: CKOPOCTD,
BpEMs, paCCTOSHUE; [IeHa, KOJMYECTBO, CTOMMOCTh; TPOU3BOJUTEILHOCTD, BpeMsl, 00bEM padOTHI.

Haxoauts 3Hauenne QyHKIMM 10 3HAYECHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crnocod NpeAcTaBleHUs M aHalu3a HHPOpPMAIMH;, HU3BIEKAaTh U
WHTEPIPETHPOBATH HHPOPMAIIHIO 13 TPAPUKOB PeaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

8 Kiacc

Yucna v BIYUCICHUS

Hcnonb30BaTh HavallbHbIE MPEJACTABICHUS O MHOXECTBE JIEWCTBUTENIbHBIX 4YHCEN Ui
CpPaBHCHHUS, OKPYIJICHHS W BBIYHCICHHUH; W300pakaTh JICHCTBUTEIBbHBIC YHCIA TOYKAMH Ha
KOOPJMHATHOU MPSIMOHA.

[TpuMeHsTh MOHATHE apU(METHISCKOr0 KBAJPATHOTO KOPHS; HAXOAWTHh KBAaJpaTHBIC KOPHH,
UCIONB3YSl TMPU HEOOXOAMMOCTH KAJIbKYJISTOP; BBINOJHATH MPeoOpa3oBaHUsl BBIPAKECHUI,
CoJIeprKalliX KBaJpaTHbIE KOPHHU, UCIIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp30BatTh 3anucy OOJNBIINX M MAJBIX YHCEN C TIOMOIIBIO JECITUUHBIX Jpo0ei 1 cTeneHen
gucina 10.

AnreGpanyecKue BhIpaKEeHH

[IpuMeHATh TOHATHE CTENEHM C IEJbIM II0Ka3aTelieM, BBINOJIHATh MpeoOpa3oBaHUS
BBIPAXKEHUI, COAEPIKALUX CTEIEHU C LIEJIBIM ITOKa3aTeJIEM.

BrInoaHATE TOXIECTBEHHBIE NMPE0OpPa30BaHUS PAIIMOHAIBHBIX BBIPAXKEHUW HAa OCHOBE MPaBUII
JEHCTBHI HaJl MHOTOYWIEHAMH U alreOpandeckKuMH IpOoOsiMHU.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOXKHUTEIH.

[TpumeHsTh TIpeoOpa3oBaHUs BBIPAKEHUN ISl PEUICHHS Pa3IMYHBIX 3a/lad U3 MaTeMAaTUKH,
CMEXHBIX TIPEAMETOB, U3 PEATbHOMN MPAKTUKHU.

YpaBHEHUS 1 HEpAaBEHCTBA

Pemate nuHeiHbIC, KBaIpaTHbIC YPABHEHUS U pallUOHATIbLHBIC YPABHEHHUS, CBOJSIIUECS K HUM,
CUCTEMBI JIByX YPAaBHEHHH C IByMs IEPEMEHHBIMU.

IIpoBOaNTE MpOCTENIIME HCCIEAOBAaHUSA YPAaBHEHUH M CUCTEM YPAaBHEHHI, B TOM YHUCIE C
MpUMEHEHHEM Tpa@UuecKux MpeiCcTaBiIeHH (yCTaHaBIUBAaTh, UMEET JM ypaBHEHUE WM CHCTEMa
YpaBHEHUH peIlIeHus], €CIIU UMEET, TO CKOJIBbKO, U TIp.).

[TepexoauTh OT cOBECHON (POPMYTUPOBKH 3aJauM K €€ anredpandeckoil MOJIEIH ¢ MOMOIIBIO
COCTABJICHHMSI ypPaBHEHHS WJIH CHCTEMbl YpaBHEHUW, WHTEPHPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4M MOJTYYEHHBIN pe3ybTar.

[IpuMeHATh CBOICTBA YHWCIOBBIX HEPABEHCTB JJISI CPAaBHEHUS, OIEHKH; pEIIaTh JIMHEHHBIE
HEpPAaBEHCTBA C OJHOW TMEPEeMEHHONW M WX CHUCTEMBI, JaBaTh Tpa@UUEeCcKyl0 HILTIOCTPAIIIO
MHO’KECTBa PEllIEHNI HEpaBEHCTBA, CUCTEMbI HEPAaBEHCTB.

DyHKIMHU

[ToruMaTe ¥ WCIMONB30BaTh (PYHKIIMOHAIHHBIC TIOHSTHS W SI3bIK (TEPMHUHBI, CHMBOJUYECKHE
0003HAYEHHUS); OMPEACNATh 3HaUYeHHEe (YHKIMH MO 3HAYCHUIO apTyMEHTa; OMpPEIeNsTh CBOHCTBA
dbyakuun o e€ rpaduky.

Ctpouts rpaduku dJeMeHTapHBIX (PYHKIIMIA BUIA



y= 5 ,Y=x2,\y=x3,y= VX, y = | X |; onuChIBaTh CBOMCTBA YMCIOBON (PyHKIMH TIO €€
rpaduky.
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Yucna v BBIYUCICHUS

CpaBHMBATh U YIOPSII0YMBATh pallOHAJIbHbIE U HPPAL[MOHAJIbHBIE YHCIIA.

Bremonuate apupmeTnyeckre ACUCTBUS C PALUOHAIBHBIMU YHCIAMH, COYETas YCTHBIE H
MUCbMEHHBIE IPUEMBI, BHIIIOJIHATH BEIUUCIICHUS C UPPALlMOHATIBHBIMU YUCIAMH.

HaxonuTh 3HaueHMs] CTENEHEH C LENbIMU I0KAa3aTeNsIMM M KOpPHEH; BBIUMCIATH 3HAUEHUS
YHCIIOBBIX BBIPA)KEHUI.

OKpyrisTh AEUCTBUTEIbHBIE UUCIIA, BBIIOJHATH MPUKUJKY PE3YJIbTaTa BHIYMCICHUH, OLIEHKY
YHCIIOBBIX BBIPA)KEHUI.

YpaBHEHMs U HEPABEHCTBA

Pemate nuHelHble U KBaJipaTHbIE ypaBHEHUS, YPAaBHEHMsI, CBOASIIUECS K HUM, IIPOCTEHIINE
IpoOHO-pallMOHATIBHBIC YPABHEHHUS.

Pemate cucteMbl ABYX JIMHEHHBIX YpPaBHEHUH C JIByMs IEPEMEHHBIMM M CUCTEMBI JBYX
YpaBHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABIIACTCS JIMHEUHBIM.

Pemate TeKCTOBBIE 3a/lauu alredpanyecKuM CIIOCOOOM € MOMOILBIO COCTABJICHUS YPAaBHEHMS
WM CUCTEMBI IBYX YPaBHEHUH C IBYMS [IEPEMEHHBIMH.

[TpoBoauTh HmpoCTEHIIME HCCIEIOBAHHUSA YpPaBHEHHUH M CHUCTEM YPaBHEHHUI, B TOM YHUCIE C
pUMEHEHHEM TIpadUuecKuX MpeaCTaBIeHUl (YCTaHABIMBATh, UMEET JIM YPaBHEHUE WM CHUCTEMA
YpaBHEHUH PELIeHHUs, €CIIU UMEET, TO CKOJIbKO, U TIp.).

PemaTs nuHeliHble HEpAaBEHCTBA, KBalpaTHbIE HEPABEHCTBA; U300pakaTh PEIICHNE HEPABEHCTB
Ha YUCIIOBOM MPSAMOMA, 3aIIMChIBATh PELLICHUE C IOMOIIbIO CHUMBOJIOB.

Pemate cuctembl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIIME KBAApPaTHOE
HEpaBEHCTBO; M300pakaTh PELICHHE CUCTEMbl HEPABEHCTB HA YHMCIOBOM IPSIMOM, 3alMChIBaTh
pellIeHne C IOMOILbIO CUMBOJIOB.

VMcnonb30BaTh HEpaBEeHCTBA MPU PEIICHUH Pa3IMYHbIX 33]ad.

DyHKIMHU

Pacnio3HaBaTh (PyHKIMM H3ydeHHBIX BHUJOB. Iloka3bIBaThb CXEMaTHYECKU PpACIOJIOXKEHUE Ha
KOOPJMHATHOM TJIOCKOCTH I'paUKOB

¢bynkunit Buna: y =kx,y=kx+b,y :E

,y=ax2+bx+c

y =x3,Y =X, y= X | B 3aBUCHMOCTH OT 3HaueHHil K0>((OHUINEHTOB; OMUCHIBATH CBOKCTBA
GyHKIUI.

CrpouTth 1 n300paXkaTh CXeMaTHUECKU IpaUKH KBaJPaTUUHBIX

(GyHKIMH, ONUCHIBATh CBOMCTBA KBaAPATUUHbBIX (PYHKIMH MO UX rpadukam.

Pacrnio3HaBaTh KBaJpaTHUHYIO (QYHKLHUIO MO (QopMylie, IPUBOAUTH HMPUMEPHl KBaJAPaTUYHBIX
GyHKIUHI U3 peanbHON XKU3HU, PU3UKH, TEOMETPHUH.

Apudmernueckas 1 reoMeTpuUecKas Iporpeccuu

PacrioznaBath apupMeTHUECKyl0 U TE€OMETPUYECKYI0 MPOTPECCHM MpU Pa3HbIX crocodax
3aJlaHusl.

BbInonHAT, BBIYMCIEHUS C HUCHOJIB30BaHHMEM (QOpPMYJI N-ro wieHa apudMeTrnyecko u
reOMETPUUYECKOM MMPOTrPeECCU, CYMMBI IIEPBBIX N YJIEHOB.

N306paxarh 4ieHbI MOCIEeI0BAaTEIbHOCTH TOUKAaMH Ha KOOPMHATHOM MJIOCKOCTH.

Pemats 3agaumn, CBSi3aHHBIE C YMCIOBBIMU IIOCIIEIOBATEIBHOCTSAMHU, B TOM YHUCIIE 33Ja4d W3
peasbHOM JKU3HHU (C UCTIOIb30BAaHUEM KAJIbKYIISTOPA, HU(POBBIX TEXHOJIOTHUH).

Coneprkanne yaebHoro npeameta «I'eomeTpusi»

KJ1acc

HavanpHble mOHSATHS TeoMeTpuu. Toduka, mpsmMasi, OTPe30K, Jyd. YToia. Buasl yrios.
BeprukanbHbie 1 cMexHbIe yribl. buccektpuca yria. Jlomanasi, MHOTOyroibHUK. [lapanneasHocTh

7



U TEPIEHIUKYISIPHOCTD IPSIMBbIX.

Cummetpuunbie ¢urypsl. OCHOBHBIE CBOMCTBA OCeBOM cuMMeTpuu. [IpuMepsl cuMMeTpuu B
OKpY’KaIOIllEM MUDE.

OCHOBHBIE NOCTPOEHUSI C MOMOILBIO LUPKYJIA U JUHEHKU. TpeyronpHuk. BeicoTa, MennaHa,
OmcceKkTpuca, X CBOMCTBA.

PaBHOOGe1peHHBIN U paBHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CpoiicTBAa W TpU3HAKM  PABHOOEIPEHHOTO  TPEyrojipHUKa. lIpu3Haku  paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M NPU3HAKY MapajljIeNIbHbIX MpsMbIX. CyMMa yIjioB TpeyrojibHUKa. BHemHue yrisl
TPEyroJIbHUKA.

[TpsimoyronbHbll  TpeyroapHUK. CBOICTBO MenMaHbl MHPSIMOYTOJIBHOIO TPEYroJbHUKA,
npoBeAEHHOW K  rumoreHys3e. [Ipu3Haku paBeHCTBa  HIPSAMOYTOJIBHBIX — TPEyroJbHHMKOB.
[IpsimoyronbHbIN TPEYroJbHUK ¢ yriaoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPAaBEHCTBO O JUIMHE JIOMAaHOH,
Teopema o 0OJbIIeM yriie U OONbIIeH CTOpOHE TPEYronbHUKA. [leprneHuKysp 1 HaKJIIOHHAS.

['eomerpuueckoe MecTo ToueK. buccekTpuca yria U cepeIuHHbIN NEPIEHIUKYISP K OTPE3KY
KaK T€OMETPUYECKHE MECTA TOYEK.

OKpyXHOCTb U KpYT, XOpJa U AMaMeTp, UX CBOMCTBA. B3anMHOe pacriosiokeHue OKpyKHOCTU U
npsimoid. KacartenbHas 1 cexyias K OKpy>KHOCTH. OKpY>KHOCTb, BIIMCaHHas B yroiyl. Bnucannas u
OIMCaHHAsA OKPYKHOCTH TPEYTOJIbHUKA.

KJ1acc

YerpipéxyronpHuku. IlapannenorpamMm, ero mnpus3Haku U cBoiictBa. YacTHble ciyyau
napajieIorpaMMoB  (IIPSIMOYTOJIBHUK, POMO, KBajpaT), MX NpPU3HAKU M CBOMcTBa. Tpamenws,
paBHOOOKas Tpanenus, e€ cBoiicTBa u npusHaku. [IpsaMoyronbHas Tpanenus.

Meton ynBoenuss menuansl. LlenTpanbhas cummerpus. Teopema ®aneca u Teopema o
IIPONOPLIMOHAIIBHBIX OTPE3KaX.

Cpennue TMHUM TpEYrojbHUKA U Tpaneuuu. LleHTp Macc TpeyronbHUKa.

[Tonobue TpeyroabHUKOB, KOod(pduiueHT noaodus. [IpusHaku MmomoOHst TPEyroibHUKOB.
[Ipumenenue mo1o0ust pH peLIeHUH IPAKTUUECKUX 3a/1au.

CpoiicTBa miomageil reomerpuyeckux ¢uryp. Popmynbl A8 IUIOMAAM TPEYTOJIbHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUIOMAAeH MoI00HBIX GUryp.

Beruucnenue miomazei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB Ha KJleT4aToi Oymare.

Teopema [Iudaropa. Ilpumenenue teopems! [ludaropa npu pemieHny NpakTHUYECKUX 3ajad.

CuHyC, KOCHHYC, TaHI'€HC OCTPOrO YyIja IpsSMOYIOJbHOIO TpeyrosbHuKa. (OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. TpuroHomerpuueckue GpyHkuuu yrios B 30°, 45° u 60°.

BrincanHble 1 EHTpaIbHBIE YIUIBI, YTOJI MEKIY KacaTelIbHONW U XOPIOM. YTIIBI MEXKAY XOpAaMHU
U ceKyuuMH. BrucaHHble M ONMCaHHbIE YETHIPEXYTOJbHUKH. B3anMHOE pacrnosokeHue IBYX
okpy>kHocTell. Kacanue okpyxHoctell. O01mue kacaTrelbHbIe K IBYM OKpPY>KHOCTSIM.

9 knacc

Cunyc, xocunyc, Tanresc yrioB ot 0 go 180°. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
@opMyIIbI IPUBEACHUS.

Pemenne tpeyronpHukoB. Teopema KOCHHYCOB M TE€OpEMa CHHYCOB. PelleHne NMpakTHYecKuX
3aJ1a4 ¢ UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[TpeoGpa3zoBanue nonodus. [logobre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 MpPOU3BENEHUU OTPE3KOB XOPJ, TEOPEMbI O MPOU3BEIEHUU OTPE3KOB CEKYIIHUX,
TeopeMa O KBaJIpaTe KacaTeJIbHOM.

Bektop, anuHa (MOAynb) BEKTOpa, COHANpPAaBJIEHHBIE BEKTOPbHI, MPOTUBOMOJIOKHO
HaIpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpalMM HaJ
BEeKTOpaMH. Pa3znoxeHue BeKTOpa MO JIBYM HEKOJUIMHEApHBIM BekTopaMm. KoopAuHATHI BEKTOpA.
CkansipHO€ IPOU3BEIEHUE BEKTOPOB, IPUMEHEHUE /1711 HAX0XK/I€HUS JAJIUH U YTJIOB.

JlexapToBbl KOOPAMHATHI Ha IJIOCKOCTH. YPaBHEHUS MPSAMON U OKPYXKHOCTU B KOOpAMHATAX,
IIEpECEYEHUE OKPYKHOCTEN U NPSIMBIX. METOI KOOPAMHAT U €r0 IPUMEHEHHUE.



IIpaBunbHBIE MHOTOYTOJIBHUKH. [[nMHA OKpYKHOCTH. I'pangycHas u paauaHHas Mepa yria,
BBIUHCJICHUE JUIMH OYT OKpy:KHOCTeW. [Inomanp kpyra, cekropa, CerMeHTa.

JIBIKEHUS TJIOCKOCTH M BHYTPEHHHE CHUMMETpHH (uryp (dJeMeHTapHbIC MpPEICTAaBICHHUSA).
[TapannensHbiii epenoc. [1oBopoT.

2. INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O ITPE/IMETA

JIMYHOCTHBIE PE3VIJIBTATHBI

JInuHOCTHBIE pE3yNbTaThl OCBOEHUS HporpaMMbl ydeOHoro mnpenmera «MaremaTHka»
XapaKTEepU3yIOTCS:

[TaTpnoTnyeckoe BOCIIUTaHHE:

IIPOSIBJIEHUEM MHTEpeca K MPOILIJIOMY M HACTOSALIEMY POCCUHCKON MaTEeMaTHKHU, IEHHOCTHBIM
OTHOILICHUEM K JIOCTUKEHUSAM POCCUHCKUX MAaTEMaTHKOB U POCCUHCKOM MaTeMaTHYECKOM LIKOJIBI,
K UC TOJIb30BAaHUIO 3TUX JOCTIKEHHUH B APYrUX HayKaxX W MPUKIAIHBIX chepax.

I'pasxjaHcKO€ U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:!

TOTOBHOCTBIO K BBINIOJHEHHUIO OOS3aHHOCTEH TpaKAaHWHA M peaju3alddl  ero IMpas,
IIPEJCTaBICHUEM O MAaTEMAaTUUYECKUX OCHOBAX (DYHKIMOHUPOBAHMS PA3IMYHbIX CTPYKTYD, SIBJICHUH,
IpoIelyp TpaxkJAaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHl M TP.); TOTOBHOCTBIO K OOCYXKIECHUIO
THYECKHUX NMPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUH HayKH, OCO3HAaHUEM
BaXHOCTU MOPAJIbHO-ITUYECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOTO.

TpynoBoe BocnuTaHue:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCTUE B PELIEHUU MPAKTUYECKUX 3a7ad MaTeMaTU4YecKOU
HaNpaBJICHHOCTH, OCO3HAHMEM BAXKHOCTH MaTEMaTHYECKOro o0pa3oBaHMs Ha MPOTSHKEHUU BCel
KHU3HHU JIJIsl YCHEITHOW MPO(eCCHOHATBHON JESTeIbHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHUH;
OCO3HaHHBIM BBIOOPOM M MOCTPOCHUEM MHIMBHYaIbHON TPAEKTOPUU 0Opa30BaHUsS U )KU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEH.

OcTeTnyeckoe BOCIUTAHUE!

CIIOCOOHOCTBIO K OMOLMOHAIBHOMY M 3CTETHYECKOMY BOCHPHITHIO MaTEMaTHYECKUX
O00BEKTOB, 3aJay, PELICHUH, pacCyKACHUN; YMEHUIO BUJIETh MaTEeMaTHUYECKUE 3aKOHOMEPHOCTHU B
HCKYCCTBE.

LleHHOCTH HAY4YHOTO ITO3HAHMSL:

OpUEHTAalle B JESATENIbHOCTHM Ha COBPEMEHHYIO CHUCTEMY HAyuYHBIX I[pEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTUS 4eJOBEKa, MPUPOAbI M 0OllecTBa, MOHUMAaHUEM
MaTeMaTHYeCKOM HayKuh Kak c@epbl 4YelOBEYECKOW MAESTeIbHOCTH, J3TalmoB €€ pa3BUTHI U
3HaYMMOCTH JJISl Pa3BUTHUS LIMBMJIM3ALMU; OBJIAJEHUEM S3BIKOM MAaTEMAaTUKU U MaTeMaTH4eCKOH
KyIbTYpOH Kak CpEICTBOM IO3HAHUS MHpa; OBJAJCHUEM MPOCTEUIIUMH  HaBBIKAMU
UCCIIEI0BATENbCKOM NEATEIbHOCTH.

®usnyeckoe BOCIUTAaHUE, (OPMUPOBAHUE KYJIbTYPbl 3JI0pOBbS U  3MOIMOHAIBHOTO
OJaronony4us:

FOTOBHOCTHIO NPHUMEHATh MaTeMaTHYeCKHE 3HaHUS B MHTEpPECax CBOETO 3[0pOBbS, BEIEHUS
3JI0pOBOTO 00pa3za *HU3HHM (340pOBOE MHUTaHHE, cOANTAHCUPOBAHHBIA PEXHUM 3aHATUH U OTABIXA,
perynspHas (usuueckas aKTUBHOCTH); C(OPMHUPOBAHHOCTHbIO HaBbIKa peQUIEKCHH, MpPU3HAHUEM
CBOETO MpaBa Ha OLIMOKY M TAaKOr'0 e MpaBa Jpyroro 4eaoBeka.

DKOJIOrH4ecKOe BOCIUTAHHUE!

OpHEHTAIlMell Ha NPUMEHEHHWE MaTeMaTWYeCKUX 3HAHMW I pelIeHus 3a7ady B 00JIacTH
COXPAHHOCTH OKpY’Kalolllell Ccpepl, IUIAHUPOBAHMSI TOCTYNKOB M OIEHKH HX BO3MOXHBIX
MOCTIE/ICTBUM Ui OKpYXarollell cpeapl; OCO3HAHHEM TIJI00aJbHOIO XapakTepa 3KOJOIMYECKHX
mpo0JieM U MyTeH UX PEIICHHS.

JIMYyHOCTHBIE PE3YNbTaThl, OOECIIEUMBAIONIUE A ANTAlUI0 O0YYaIoUIerocs K HU3MEHSIOIUMCS
YCJIOBUSIM COLIMAIBHOW U IPUPOJHOU CpPEIbI:

TFOTOBHOCTBIO K JEWCTBHUSAM B YCIOBUSAX HEOIPEIEIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAaKTUYECKYIO AESITeNbHOCTb, B TOM UYHCIE YMEHHE YUUTHCS y JIPYrHX
Joed, mpuoOpeTaTh B COBMECTHOW JIEATENPHOCTH HOBbIE 3HAHMSA, HABBIKM M KOMIIETEHLIUU W3
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OIIBITA APYTHX;

HEOOXOIUMOCTBIO B (DOPMUPOBAaHMM HOBBIX 3HaHWH, B TOM uucie (HOpMyIHpOBaTh HIEH,
MOHATHUS, TUIIOTE3bl 00 OOBEKTaxX M SBJICHUSX, B TOM 4YHCIE paHee HE HM3BECTHBIX, OCO3HABATb
Ae(GUUUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIMIO KaK
BbI30B, TpeOyloOLMil KOHTpMEp, KOPPEKTHPOBAaTh IPUHHMMAaeMble pEUIEHUs U JIeHCTBUS,
(bopMyIHPOBATH M OLICHUBATH PUCKHU H MOCIIEACTBUS, (HOPMUPOBATH OIIBIT.

METAIIPE/JIMETHBIE PE3VJIbTATbBI

MertarnpeqMeTHbIE pe3yIbTaThl OCBOCHHUS MPOrpaMMbl ydyeOHOro mpeamera «MaremaTukar
XapaKTepu3yrTcs OBJIJICHUEM YHHUBEPCAIbHBIMU [103HABATEJIbHBIMU NEeUCTBUSAMH,
YHHUBEPCAJIbHBIMH KOMMYHHKATUBHBIMH JICMCTBUSMH ¥ YHHBEPCAJIBHBIMU PETYISATUBHBIMU
JNEUCTBUSIMU.

VYHuUBepcalibHbIe TO3HABaTeNbHBIE JIEHCTBHA oOecreynBalOT (OpMHUpOBaHHE 0a30BBIX
KOTHUTHBHBIX HPOLIECCOB OOydYaromMXCsi (OCBOCHME METOA0B IO3HAHMS OKPYKAIOLIEro MHpA;
MPUMEHEHHE JIOTUYECKHX, UCCIIE0BATENIbCKUX ONepalyii, yMeHHi paboTaTh ¢ HHGOpManuei).

ba3oBble JIornyecKue NeHCTBUSA:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MTPU3HAKH MaTEMaTHYECKHX OOBEKTOB, MOHATHUH,
OTHOLICHUH MEXAy HOHATUAMH; (OPMYIMPOBATh ONpPEIENeHUs] IOHATUM; yCTaHABIUBATb
CYIIECTBEHHBIN MpPHU3HAK KiacCH(UKAIUK, OCHOBAHUS Uil OOOOIIECHHUS M CPaBHEHHsS, KPUTEPUHU
IIPOBOJIMMOI0 aHAJIN3a;

BOCIIPHHUMATh, (OPMYJIHpPOBaTH W TNPEOOpPA30OBBIBATH CYKICHHSA: YTBEPIUTEIbHBIC WU
OTpHLIATENIbHBIE, €IUHUYHBIE, YACTHBIE U O0IIUE; YCIOBHBIE,

BBISBIISITh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M IPOTHBOpPEUYUs B (akTax,
JAHHBIX, HAOJIIOJICHUSIX M YTBEPXKIECHUX; MTpeJlaraTb KpUTEPUH JUIsl BBISIBJICHUS 3aKOHOMEPHOCTEN
Y IIPOTUBOPEYMIL;

JienaTh BBIBOJBI C HCHOJb30BAHUEM 3aKOHOB JIOTUKH, JAEJYKTUBHBIX M MHIYKTUBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa3buparh [10Ka3aTeIbCTBA MATEMaTHMYECKMX YTBEpPXKIEHHH (MpsiMble M OT IPOTUBHOIO),
MIPOBOJIUTH CAMOCTOSITENIFHO HECJIOKHBIE JI0KA3aTeNbCTBA MaTEMAaTHYECKUX (PAKTOB, BBICTPAUBATH
apryMEHTalMIo, TPUBOJAUTH HPUMEPbl U  KOHTPIPUMEPHI; OOOCHOBBIBATb COOCTBEHHBIE
paccyx1eHus;

BBIOMpATh CHoco0 peuleHus yueOHOH 3aiaun (CpaBHHMBATh HECKOJBKO BAPHMAHTOB pEIICHUS,
BbIOMpaTh HanOoJIee MOAXOAIINN C YYETOM CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble HccnenoBaTenbCKue NEHCTBUSA:

MCIIOJIb30BaTh BOMNPOCHl KaK MCCIEA0BATENbCKUNH HHCTPYMEHT MO3HAHUS; (OpPMYJIHUpOBATH
BOINPOCHI, (PUKCUPYIOIIKE MPOTUBOPE Uue, MPOOIEMY, CAMOCTOATENBHO YCTaHABIMBATH UCKOMOE U
JaHHOE, POPMUPOBATH THIIOTE3Y, APT'YMEHTUPOBATh CBOIO MO3UIUIO, MHEHHE;

IPOBOJUTH MO CAMOCTOSATENIBHO COCTaBIEHHOMY IUIAHY HECJIOXKHBIM 3KCIIEPUMEHT, HEOOIIbIIIOE
UCCJIEIOBAaHUE [0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBeKTa, 3aBUCUMOCTEN
00BEKTOB MEXKIY COOO0M;

CaMOCTOSITENIbHO (pOpMYyJIUPOBaTh O0OOIIEHUS M BBIBOABI IO pe3ysbTaTaM IPOBEAEHHOIO
HaOJI0CHUs, UCCIIE0BaHMs, OLEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTAaTOB, BBIBOJIOB U
0000 1IeHunii;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE IIPOIIECCA, a TAK)KE BBIABUIATH NPEATIOIOKEHUSI O €ro
Pa3BUTHH B HOBBIX YCIOBHUSX.

Pabora ¢ unpopmanueii:

BBISIBJISITH HEJIOCTATOYHOCTh M H30BITOYHOCTH MH(OpPMAlLMU, JAHHBIX, HEOOXOIWMBIX IS
peleHus 3a/1auu;

BbIOMpaTh, aHAIM3UPOBATh, CHUCTEMATHU3UPOBaTb U  HUHTEPIPETHPOBATh HH(MOPMALNIO
Pa3NUYHBIX BUAOB U (POPM NPEIACTABICHUS;

BbIOMpaTh (opMy mpelcTaBieHUs HHPOPMAUMU W WUIIOCTPUPOBATH pelllaeMble 3afauu
cXeMaMH, AMarpaMMaMu, HHOH rpadukoil 1 uX KOMOMHALUAMUY;
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OIICHUBATh HAIEKHOCTh HWH(OOpPMALMK 10 KPUTEPUSAM, MPEAJIOKEHHBIM YYHUTEIEM WIH
c(hOpMYyIUPOBAHHBIM CAMOCTOSATEIBHO.

VYHuUBepcaibHble ~ KOMMYHUKaTHUBHBIC  JCWCTBUS  OOECIEYMBAIOT  C(POPMUPOBAHHOCTH
COLIMAJIbHBIX HABBIKOB 00YUaIOIUXCS.

OO61ueHue:

BOCIIPUHUMATh M (QOPMYJIHPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBUAMU U ILEISIMHU
OOIIeHUs; SICHO, TOYHO, 'PAaMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHHMS B YCTHBIX M HMUCHMEHHBIX
TEKCTax, 1aBaTh MOSICHEHUS M0 X0y PEIICHHU 3a/1a4l, KOMMEHTHUPOBATh NOJYyYEHHBIN Pe3ysIbTarT;

B XOJi¢ OOCYXIEHHs 3a/JaBaTh BOIMPOCHI IO CYHIECTBY OOCYXJaeMOW TeMbl, IpPOOIEMBI,
pelaeMoil 3aaud, BBICKA3bIBATh MU, HAIEJICHHbIE HA MOWUCK DPELIEHUS; COMOCTaBJISATh CBOU
CYXKIEHHUS C CYXIEHUSMH JPYTrUX YYaCTHHKOB JIUAJIOTa, OOHApY)KUBATh pPa3IMUMe M CXOJCTBO
MO3UIUI; B KOPPEKTHOMH (hopme HopMyIUpoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;

OpPEICTABIATh Pe3yidbTaThl PEIICHHUS 3aJaud, OJKCIEPUMEHTAa, MHCCIEOBaHUs, TPOEKTa;
CaMOCTOSITENILHO BBIOMPATh (pOpMAT BBICTYIUICHUS C Y4ETOM 3a/ay Npe3eHTalud U 0COOeHHOCTEeN
ayJAUTOPHUH.

CoTpyaHUYECTBO:

NOHMMAaTh W WCIOJIB30BaTh MPEUMYIIECTBA KOMAHJHOM W WHAWBUAYAIBHOW pabOTHI IpH
pelIeHnr y4eOHbIX MaTeMaTHYECKHX 3a/1aY;

NPUHUMATD I€JIb COBMECTHOH JIeSTENFHOCTH, TUIAHUPOBATh OPTaHU3aLUI0 COBMECTHOM paboTHI,
pacnpenensats BUAbl padoT, JOroBapuBaThcs, 0OCYX AATh MPOLECC U pe3yabTaT padoThl; 00001IaTh
MHEHHS HECKOJIBKUX JIIOICH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboThl (0OCykaeHHs, OOMEH MHEHHUSMH, MO3TOBbBIE
IITYPMBI ¥ Jp.); BBIIOJIHATH CBOK YacTh pabOThl U KOOPAMHUPOBATH CBOM JCUCTBUS C IPYTUMHU
YJieHaMd KOMaHJbl; OILIGHHWBAaTh KAaueCTBO CBOEro BKJaJa B OOMIMI MPOAYKT IO KPUTEPUSM,
cOpMyIHPOBaHHBIM YYaCTHUKAMH B3aMOACHCTBHSL.

YHUBepcanbHbIE PETyIATHBHbIE JEUCTBUA 00ecreunBaroT (POPMUPOBAHUE CMBICIOBBIX
YCTaHOBOK U JKU3HEHHBIX HABBIKOB JTMYHOCTH.

Camoopranuzanusi:

CaMOCTOSITEJIbHO COCTAaBJIAThH IUIaH, aJrOPUTM pElIeHUs 3ahaud (WIK €ro 4acTh), BHIOMpPATH
crnoco® pemieHHus ¢ y4ETOM HMEIOIIUX CSI  PECypcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(pOPMAIIHH.

CaMOKOHTpOIIb:

BJIAJIETh CIIOCOOAMH CaMOMNPOBEPKH, CAMOKOHTPOJSI TpoIecca M pe3yiabTara pEmIeHHs
MaTeMaTHYeCKOH 3aauu;

NpPEIBUIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh TIPH pEIICHHH 3a/a4d, BHOCHUTH
KOPPEKTHBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOATENNbCTB, HAllIEHHBIX OLMIMOOK, BBISBICHHBIX
TPYIHOCTEN;

OLICHUBATh COOTBETCTBUE pe3yjbTaTa JESATEIbHOCTH IIOCTABICHHOW M€ U  YCIOBUSM,
OOBSICHATh TPUYMHBI JOCTHKCHHUS WM HEJOCTIDKEHUS e, HaXOJUTh OIMHNOKY, JaBaTh OICHKY
PUOOPETEHHOMY OTIBITY.

[MPEAMETHBIE PE3VJIbTATHI

[IpenmerHble pe3ynabTaThl ocBoeHus IIpuMepHoil pabodell mporpamMmbl O MaTeMaTHKe
MPEJCTaBICHBI TI0 ToJaM OOYYEHHUs B CIEIYIOIIUX pasfeiiaX MPOrpaMMbl B PaMKax OTEIbHBIX
KypcoB: B 5—o6 Kiaccax — Kypca «Marematuka», B /—9 kiiaccax — KypcoB

«Anredpay, «['eomeTpusi», «BeposSTHOCTh U CTATUCTHKAY.

Pa3Butue noruyeckux MpeacTaBICHUNM M HABBIKOB JIOTHYECKOTO MBIIUICHHUS OCYILECTBISAETCS
Ha TIPOTSDKEHHM BCEX JIeT OOydYeHHs B OCHOBHOHM INKOJIE B paMKaX BCEX Ha3BaHHBIX KYPCOB.
[Ipennonaraercs, 4YTO BBIMTYCKHUK OCHOBHOM IIKOJIBI CMOXKET CTPOUTDH BBICKA3bIBAHUS U OTPHUIIAHUS
BBICKa3bIBaHUI, paclio3HaBaTh WCTHHHBIC W JIO)KHBIC BBICKA3bIBAHUS, TPUBOJIUTH TNPUMEPHI U
KOHTPIPUMEPHI, OBJaJeeT MOHATHAMM: OIpelesieHHe, akcuoMa, Teopema, J0Ka3aTelIbCcTBO — U
HAYYHTCS MICTIOJIb30BaTh WX MPH BBHITIOJTHEHUU YI€OHBIX U BHEYUCOHBIX 3a/1ad.
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3. TEMATUYECKOE INIAHUPOBAHUE C YKA3AHUEM KOJIMYECTBA YACOB,
OTBOAUMBIX HA OCBOEHHME KAK/TOU TEMbI

HaunmenoBanue
pa3esioB U TeM

KoaundecTBO 4acoB mo KJjaccam

5

6

7

8

9

Ilpeomem:

MareMaTHuka.

Auredpa.

DJIEeKTPOHHbIE
yueOHO-MeTOoAuYecKue
MaTepuaIbl

HarypanbHble uncia

50

24

YupaxHenus Ha mathopme
Yuu.py

ONEKTPOHHBIC YUYCOHUK

Y 33J]a9HUK
WuTepaktuBHbIii ypok POILII

Hpobu

72

57

YupaxHenus Ha mathopme
VYuu.py

DOneKTpoHHbIE YIeOHUK

U 3a1a4HUK
WnTepaktuBHbIi ypok POII

PannonansHbIe yncna

49

VYnpaxHeHus Ha m1athpopme
Yuu.py

DONeKTpoHHBIE YUeOHUK

1 3aJIAYHUK
MNurepaktuBnbiil ypoxk POII

JlelicTBUTENbHBIC YKCIIA

24

YupaxxHeHus Ha Tuiathopme
Yuu.py

DJEeKTpOHHbBIE YUSOHHK

U 33/1a4HUK
MNurepaktuBnbiii ypok POII

N3mepenus,
NpUOIINKEHNUS, OLICHKH

VYnpaxHeHus Ha 1atpopme
Yuu.py

DONeKTpOHHBIE YUeOHUK

1 33JIAYHUK
WnTepaktuBHbIii ypok POII

Anrebpanueckue
BBIpKECHUS

53

33

VYnpaxHeHus Ha 1atdpopme
Yuau.py

DJeKTpOHHbBIE YUSOHHK

U 33Ja9HUK
WnuTepakTuBHbI ypok POII

YpaBHeHUs

25

32

26

VYnpaxseHus Ha 1atdpopme
Yuu.py

OJeKTpOHHBIE YUeOHUK

U 33/1a9HUK

WnTepaktuBHbIil ypok POIL
VYnpaxsenuss Ha miardopme
pemy OI'D

HepasencrBa

28

17

WnTepaktusHbIil ypok POILII
DJeKTpOHHbBIE YYSOHHK

1 33/1a4HUK.

VYnopaxseHuss Ha miatdopme
perry OI'D

®yHkuust. OCHOBHBIE
TTOHATHUS

WnTepaktuBueliil ypok POILI
OJEeKTPOHHBIE YUeOHUK

1 33/1a4HUK.

YopaxHenuss Ha maatgopme
peury OI'D
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WnTepaktusHbIil ypok POILII
DNeKTpOHHBIC YUCOHUK
10. | Yucnossie GyHKIHH - - 13 4 22 | Y 3aJavHUK.
VYnopaxneHnuss Ha miatdopme
pemry OI'D
ONeKTpoHHbIE YIeOHUK
Hucnosbie 1 33/I1a4YHUK.
11. - - - - 21
II0CJIEOBATEILHOCTH VYnopaxneHnuss Ha miatdopme
pemry OI'D
YupaxHenus Ha mathopme
OnucarenpHas Yan.py
12. 3 7 4 4 - DIIEeKTPOHHbBIC YICOHHK
CTaTUCTHUKA S ——
WnTepaktuBHbIil ypok POIII
WnTepaktuBHbIil ypok POLII
13 Crny4aiiHble COOBITUS U ) 3 ) i 3 iggﬁ;ﬂiﬁ?ﬁ YHCOHMK
BEPOATHOCTE VYnpaxuenuss Ha miardopme
pemry OI'D
YupaxxHeHus Ha Tuiathopme
Yuu.py
WnTepaktuBHbIii ypok POILI
14. | KomOunraTopuka 3 - - - 8 | DmekTpoHHBIC YUeOHUK
U 33/1a4HUK.
VYnpaxuenuss Ha miardopme
pemry OI'D
YupaxxHeHus Ha Tuiathopme
Yuu.py
15. | Harnsaanast reometpus 36 14 - - - DJeKTPOHHbIC yUCOHHK
U 33/1a4HUK
MNurepaktuBubiil ypok POII
Hroro yacoB MaTeMaTHKH, 170 170 102 136 102
aJaredpsbl
I'eomerpus.
WnTepaktuBHbIii ypok POILL
DJeKTpOHHbBIE YUSOHHK
16. | I'eomerpuueckue Gurypbt - - 66 56 42 | v 3a7aYHUK.
VYnpaxsenuss Ha miardopme
perry OI'D
WnTepaktuBHbIi ypok POILII
OJeKTpOHHBIE YUeOHUK
N3mepenue U 33JIaYHUK.
17. - - 2 12 4
TreOMETPHUYECKHUX BEJTHUNH VYnpaxsenuss Ha miardopme
pemy OI'D
WnTepaktuBHbIii ypok POILL
DJEeKTpOHHBIE YUeOHUK
18. | KoopauHatsl - - - - 9 U 3aJaYHUK.
YopaxHeHuss Ha maatgopme
perry OI'D
WnTepaktusHbIil ypok POILII
OJEeKTPOHHBIE YUeOHUK
19. | BekTopsl - - - - 13 | u 3amauHuK.

YopaxkHeHus Ha
peury OI'D

atdopme
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Hroro yacon reoMeTpuu

68

68

68

uToro

170

170

204

204

170
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