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@enepanbHas pabouas mporpamMma mo ydyeOHOMY mpeamery «MaremaThkay
(6a3oBBIN ypOBeHB) (mpeameTHas obmacTh «Maremarnka ¥ uWHGOpMATHKay) (manee
COOTBETCTBEHHO — IpOrpaMma 1o MaTeMaTUKe, MaTeMaTrKa) BKIIOYAET MOSICHUTEIbHYIO
3aMKCKYy, COJEp)KaHue OOy4YeHHUs], TUIAHHUPYEMbIE pPe3yJIbTaTbl OCBOCHHS IMPOTPAMMBI
N0  MaTeMaTUKe, TEeMaTHYeCKOoe  IUIAHMPOBAHHME, TNEepedyeHb  (KoAu(UKATOp)
pacrpeieieHHbIX MO KjlaccaM MPOBEPSIEMBIX TPeOOBaHWU K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIETO 0Opa30BaHUs U 3JIEMEHTOB
COJIEp’KaHMs 10 MaTeMaTHKe, IMepeueHb (KoauduKaTop) MPOBEpsSEeMbIX TpPeOOBaHMIA
K pe3yJbTaTaM OCBOEHHUSI OCHOBHOW 00pa30oBaTeNIbHOM MporpaMMbl OCHOBHOTO OOILETro
00pa30BaHUA U AIEMEHTOB COACPKAHMS 0 MAaTEeMaTHKE.

MNOACHUTEJIBHAA 3AIINCKA

IIporpamma mno wmaremaruke g oOywarommxcss 5—9 kiaccoB pas3paboraHa
Ha ocHoBe ®I'OC OOO. B mporpamMmme mno mMaTeMaTUKE YYTEHBI WJIEH U TOJOKEHUS
KOHIIENIIMK pa3BUTUSI MaTeMaTHUeCKoro oopasosanus B Poccuiickoit @eneparum.

[IpenmMeToM MaTeMaTUKH SBISIIOTCS (yHAAMEHTAIBHBIE CTPYKTYPBI HAILIETrO MUpPa —
POCTPAHCTBEHHBIE (POPMBI U KOJMYECTBEHHBIE OTHOIICHHS (0T TPOCTEUIINX,
YCBaUBAaE€MbIX B HENOCPEACTBEHHOM OIBITE, 10 JOCTaTOUYHO CIOXKHBIX, HEOOXOIMUMBIX
JUIA pa3BUTHUSl HayYHBIX U MPUKIAJHBIX UAeH). MareMaTuueckue 3HaHUsI 00€CIIeUnBaOT
IIOHUMAHUE TPUHLHUIIOB YCTPOWCTBA W HCHOJB30BAaHUA COBPEMEHHOM TEXHUKH,
BOCIIPUATAE W HWHTEPIPETAUMIO COLUHUAIBHOW, HKOHOMHYECKOW, IMOJIUTHYECKOU
uH(pOpMaIK, JAIOT BO3MOKHOCTH BBINOJHATH PAaCyeThl U COCTABISATH AITOPUTMBI,
HAXOJUTh U IPUMEHATh (POPMYIIbI, BJIaI€Th IPAKTUUECKUMU TP EMaMU F€OMETPUUECKUX
U3MEPEHU U MOCTPOEHUH, YUTaTh MH(POPMAILMIO, NPEACTABICHHYIO B BHJE TaOJHIL,
quarpaMM U TpaUKOB, >KUTh B YCIOBUAX HEOINPEACICHHOCTH M IOHUMATh
BEPOSITHOCTHBIN XapakTep CIy4ailHbIX COOBITUH.

N3yuenne MaremMaTuKu (opMupyeT Yy OOydaromuXcsi MaTeMaTHUYeCKU CTUJIb
MBIIUICHUS, TPOSBISIOLINIICS B ONpeNeIeHHBIX YMCTBEHHBIX HaBblkax. OOydarommecs
OCBaMBAIOT TAKUE IIPUEMBI M METOABl MBIIUICHUS, KaK HMHAYKLUHAS WM JACITYKLHS,
00001IeHNE U KOHKPETU3alus, aHAJIu3 M CUHTE3, KJIACCU(PUKALMUA U CUCTEMATU3ALINS,
aOcTparupoBanue U aHasiorusi. OOBEKThl MAaTEMaTUYECKUX YMO3AKIIIOUEHUH, ITPaBUIIa UX
KOHCTPYMPOBAHUSl PACKPBIBAIOT MEXAHHU3M JIOTUYECKHX IOCTPOEHUM, CIIOCOOCTBYIOT
BbIpabOTKE yMeHHsS (OpMyIMpoBaTh, OOOCHOBBIBATh M JOKAa3bIBaTh CYXACHHS, TEM
camMbIM pa3BUBAIOT JIOTMYECKOE MbIIUICHUE. V3yueHne maremaTHku oOecnedyuBaeT
(opMUpOBaHUE ANTOPUTMUYECKOW KOMIIOHEHTHI MBIIUICHUS W BOCHUTAHUE YMEHUUH
NEUCTBOBaTh 1O  3aJaHHBIM  QJITOPUTMaM,  COBEPIICHCTBOBAaTbH  W3BECTHBIC
U KOHCTPpYMpPOBaTh HOBbIE. B mpomecce penieHus 3agady — OCHOBHOM ydeOHOM
NEATEIbHOCTH Ha YPOKax MaTEMAaTWKW — DPa3BUBAIOTCA TBOpYECKas W NPUKIIALHAsS
CTOPOHBI MBIIICHUS.



OOydeHue mMaTeMaTvKe JaeT BO3MOXKHOCTh pa3BUBaTh y OOYYarOIIMXCS TOYHYIO,
paroHaTbHYI0 W WH()POPMATUBHYIO pedb, YMEHHE OTOMpaTh HAMOOJEe IMOIXOSIINE
S3bIKOBBIC, CHMBOJIMYECKUE, TpapuyecKue CpeACcTBa IS BBIPAKEHUS CYXICHUN
Y HaTJISITHOTO MX MPEICTABJICHHUS.

[Ipy u3ydeHHMM MaTeMaTHKH OCYILIECTBISETCS OOIlee 3HAKOMCTBO C METOJaMHU
NO3HAHUS JIEHCTBUTEIBHOCTH, MPEACTABICHUSAMU O IPEIMETE U METOAAX MAaTEMATHKH,
UX OTJIMYUH OT METOJIOB JIPYI'MX ECTECTBEHHBIX U TYMAaHUTAPHBIX HAYK, 00 0COOEHHOCTSX
NPUMEHEHUSI MATEMATUKU JIJIS1 PEILICHUS HAYYHbBIX U MPUKIIATHBIX 3a/1a4.

[IpropuTeTHBIMU LEIAMHU O0yYEHUsI MaTeMaTUKe B 5—9 Kilaccax sIBISIOTCA:

(opMUpOBaHUE LEHTPATBHBIX MATEMAaTUYECKUX MOHATHM (YUCIIO, BEIMYMHA,
reoMeTpudeckas (Qurypa, TmepeMeHHas, BEPOATHOCTh, (PyHKIHS), 00eCIeYnBaIOIINX
IPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MAaTEMATUYECKOT0 00pa30BaHu s 00yJaroINXCs;

MOJIBEJICHNE OOYYaIOUIMXCSd Ha JOCTYIHOM JJsi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaT€MaTUKU U OKPYXKAIOLIEr0 MUpa, MOHUMAaHUE MaTEeMaTUKU KaK YacTH
oO11el KylIbTypbl YEJIOBEUECTBA;

pa3BUTHE HWHTEJUIEKTYyaJIbHBIX M TBOPYECKUX CHOCOOHOCTEN 0O0yuaromuxcs,
MO3HABATEJIbHON aKTHUBHOCTH, MCCIEAOBATENIbCKUX YMEHHUM, KPUTUUYHOCTU MBIIIJICHUS,
MHTEpeca K U3yUYCHUIO MaTEMaTUKH;

dopmupoBaHue (PYHKIIMOHATBHON MaTeMaTUYeCKOW T'PaMOTHOCTH: yMEHHUS
pacrno3HaBaTh MPOSBIECHUS MaTeMaTUYECKHX MOHATHI, OOBEKTOB M 3aKOHOMEPHOCTEH
B peaJbHBIX JKU3HEHHBIX CUTYallUAX M MPU HU3YYEHUH JPYIHX Y4EOHBIX MPEAMETOB,
IPOSIBJICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMyNIHpOBAaTh HX Ha S3bIKE
MaTeMaTUKM W CO3/JaBaTb MAaTEMaTU4YeCKHE MOJENIH, IPUMEHATh OCBOCHHBIN
MaTeMaTUYeCKUW ammapar [ peleHUs MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATh U OLIEHNUBATH IMOJTYyYEHHBIE PE3YJIbTaThI.

OCHOBHBIE JINHUY COJIEPKaHUA IPOrPaMMBbI [0 MaTeMatuke B 5—9 kiaccax: «Hucna
U BbIUMCIEHUS», «AnreOpa» («Anredpanueckue BBIPAKEHUS», «YpaBHEHHUS
U HepaBeHCTBa»), «DyHkuum», «['eomerpusi» («l'eomerpuueckue GUrypsl U HX
cBoiicTBay, «M3MepeHne reoMeTpuyecKux BEJIUYHHY»), «BEposSsTHOCTh UM CTaATUCTHKAY.
JlanHble JTMHUM Pa3BUBAIOTCS MapaJljIeNIbHO, KaXJas B COOTBETCTBUU C COOCTBEHHOMU
JIOTUKOM, OJIHAKO HE HE3aBHCHMMO OJHAa OT JAPYroM, a B TECHOM KOHTaKTe
Y B3aUMOJICHCTBHH.

CopepxaHue mporpaMMbl 10 MaTeMaTHKE, pacIpeieseHHOe MO0 TrojJaM 00y4YeHus,
CTPYKTYPUPOBAHO TakMM O0Opa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIBHBIM
BOMpocaM  o0ydawliuecss  oOpalaiuch  HEOJAHOKPATHO, 4YTOObI  OBJAJICHHE
MaTEeMaTUYECKUMH TOHATHSIMU ¥ HaBbIKAMHU OCYIIECTBIISIOCH TOCIEI0BATEIHHO
U TOCTYNATEIbHO, C COOJIIOJEHUEM MpPHUHIIMIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIFOYAJIUCh B OOIIYIO CHUCTEMY MATEMAaTHYECKUX MPEICTABICHUN OOydaroniuxcs,
pacuiupsisi ¥ yriryossisi ee, 00pa3ysi IpoYHbIE MHOXKECTBEHHBIC CBSI3U.

B coorBerctBun ¢ ®I'OC OOO Maremaruka sBISIETCS 00s3aTelIbHBIM Y4€OHBIM
IpeIMETOM Ha YpOBHE OCHOBHOro 001ero odpa3zoBanusa. B 5-9 knaccax maremaruka



TPaIUIIMOHHO U3Y4aeTCs B paMKax CIEeIYIOIMIMNX YueOHBIX KypCOB: B 5—6 Kilaccax — Kypca
«Maremartuka», B 7-9 kiaccax — KypcoB «Ainredpa» (BKIHOYas 3J1EMEHTbI CTATUCTUKU
u teopun BepositHocTed) U «['eomerpusi»n. [lporpamMmmoii mo maremMaTvke BBOJIUTCA
CaMOCTOSITENIbHBIN YueOHbIN Kypc «BeposSTHOCTh M CTaTUCTUKAY.

OO61iee 4KMCIIO YacoOB, PEKOMEHJOBAaHHBIX /I M3Y4eHHUs MaTeMaTUku (0a30BbIN
YPOBEHb) Ha YpOBHE OCHOBHOI'0 o0miero oopasoBanus, — 952 wyaca: B 5 kiacce —
170 gacoB (5 wacoB B Heaemo), B 6 kijmacce — 170 dacoB (5 yacoB B HEAENIO),
B 7 knacce — 204 yaca (6 yacoB B Hefelto), B 8 kinacce — 204 yaca (6 yacoB B HEJEIIO),
B 9 kiacce — 204 yaca (6 4acoB B HEJIEIIIO).



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA30OBAHUSA

I/IBYIIGHI/IEE MAaTCMATUKH Ha YPOBHC OCHOBHOI'O 06H16F0 06p3303aH1/151 HaIIpaBJICHO
Ha JAOCTHXKCHUC 06y‘laIOIHI/IMHC5I JJMIYHOCTHBIX, MCTAIIPCAMCTHBIX H IIPCAMCTHBIX
O6p&30BaTeJII>HI)IX PE3YyJIbTAaTOB OCBOCHUA y‘{€6HOF O IMpcamMceTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE ~ pe3ynbTaTbl  OCBOEGHHMSI ~ MpPOrpaMMbl MO  MaTeMaTHKe
XapaKTEePU3YOTCSL:

1) naTpruoTHYeCKOe BOCIIUTAHHUE:

MPOSIBIICHUEM HHTEPECAa K MPOLLIOMY M HACTOSIIEMY POCCUUCKOW MATEMATHKH,
LIEHHOCTHBIM OTHOIIEHHEM K JOCTHMKEHUSAM POCCUMCKMX MATEMATHUKOB U POCCHMCKOU
MAaTEMAaTHYECKOW IIKOJbI, K MCIOJIb30BAHUID 3TUX AOCTHKEHHH B JAPYIMX HaykKax
U TIPUKIIAJHBIX chepax;

2) TPaskIaHCKOE M TYXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TOTOBHOCTBIO K BBITTOJIHEHHIO 00SI3aHHOCTEH IpakIaHHA U peain3alliy ero mpas,
NpE/ICTaBIECHUEM O MaTEeMaTUYeCKUX OCHOBaxX (YHKIMOHUPOBAHUS PA3NTUYHBIX
CTPYKTYD, SIBJICHUM, MPOIIETYp FPaXKIaHCKOro 00111ecTBa (HalpuMep, BHIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXKJCHHIO STUYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JIOCTUKEHUM HAyKH, OCO3HAHMEM BaXXHOCTH MOPAIbHO-ITUYECKHUX
MPUHIIATIOB B ICSITEIHLHOCTH Y4E€HOIO;

3) TpyaoBO€E BOCIUTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE y4yacTHE€ B pEHICHUM MPAKTHYECKUX 3aaad
MaTeMaTUYeCKOM  HANpaBJIEHHOCTH, OCO3HAHUEM  BAXKHOCTU  MaTEMaTUYECKOTO
o0pa3oBaHWs Ha MPOTSHKEHUU BCEH KU3HU A YCHENIHOW TpodeccruoHaTbHON
NESTeIbHOCTY M Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HaHHBIM BBIOOPOM
U TIOCTPOEHUEM HUHAMBUAYAJIbHON TPAaeKTOpUU OOpa30BaHUS W KU3HEHHBIX IUIAHOB
C YUYE€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYeCKOe BOCIIUTAHHE:

CIOCOOHOCTPIO K OMOIIMOHAJIBHOMY M 3CTETHYECKOMY  BOCIPHSTHIO
MaTEeMaTHYECKUX OOBEKTOB, 3ajad, pEIICHHHA, pPaCCYyKICHUH, YMCHHIO BHIETH
MaTEeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT O MO3HAHUS

OpUEHTAIMEN B IEATEIbHOCTH HA COBPEMEHHYIO CUCTEMY Hay4YHBIX ITPE/ICTaBICHUN
00 OCHOBHBIX 3aKOHOMEpPHOCTSIX pPa3BUTHsS YEJIOBEKa, NPHUPOABI M OOIIECTBa,
NOHUMAaHHUEM MAaTeMaTH4YeCKON HayKH Kak c(epbl YelIOBEUECKON AeATeIbHOCTH, 3TAOB
€€ pa3BUTHS M 3HAYUMOCTU JUIsl PA3BUTUS UMBWIM3ALMH, OBJIAJCHUEM SA3BIKOM
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MaTe€MaTUKM M MaTE€MaTHYECKOMU KYHBTypOﬁ KaKk CpCACTBOM IIO3HAHUA MHPA,
OBJIaJCHHUCM HpOCTCﬁIHPIMPI HaBbIKaMH PICCJIe,ZlOBaTeJILCKOﬁ ACATCIBbHOCTH,

6) ¢pusuueckoe BOCIIMTAHUE, ¢popmupoBanue KYJbTYPbI 310POBbSI
H SMOIMOHAJILHOT 0 0J1ar ONoJIyYmsi:

TOTOBHOCTBIO ITPUMEHATh MAaTEMAaTUUECKUE 3HAHUS B UHTEPECAX CBOETO 310POBbS,
BEJICHUSI 3JI0pOBOro o0Opa3a U3HH (310pOBOE MHUTaHWE, COATaHCUPOBAHHBIA PEKUM
3aHSTHUH U OTAbIXA, PETYIApHas PU3nUYecKast akTUBHOCTD ), CPOPMUPOBAHHOCTHIO HaBbIKA
pedriekcuu, TpU3HAHUEM CBOEro MpaBa Ha OMIMOKY M TaKOro e TMpaBa JIPYyroro
YEJIOBEKA;

7) KOJIOrHYEeCKOe BOCIIUTAHME:

OpHeHTalMell Ha MPUMCHEHHE MaTeMaTHYEeCKHUX 3HAHWU U1 PElICHHs 3aaad
B 00J1aCTH COXPAHHOCTH OKPY)KAOIIEH Cpe/ibl, INIAHMPOBAHUS ITOCTYIIKOB M OLIEHKH HX
BO3MOXKHBIX ITOCIEACTBUN JUIS OKPYXKAMOIIEH Cpeapl, OCO3HAHHUEM TIJI00aJbHOrO
XapakTepa dKOJIOTHYSCKUX MPOOIeM U MyTeH UX PEIICHHUS;

8) ananTanusi K M3MEHSIOIIUMCS YCJIOBUSM COMUAIBbHOI U MPUPOTHON cpebl:

TOTOBHOCTBIO K JIEMCTBUSAM B YCIOBHUSIX HEOIPEAEICHHOCTH, NOBBIILICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Yepe3 IMPaKTUYECKYIO AESITeIbHOCTb, B TOM YMCIE yMEHHE
YUUTBCS Y APYTUX JIO/IEH, MPUOOPETATh B COBMECTHOM NEATEIBHOCTH HOBBIE 3HAHUA,
HABbIKW U KOMIIETEHIIMH U3 OIbITA APYTHUX;

HEO0OXOJIMMOCTBIO B (JOPMUPOBAHUU HOBBIX 3HAHUU, B TOM 4ucie (HOPMYIUPOBATH
UJIeH, TIOHATHS, TUIIOTE3bl 00 0OBEKTAX U SIBICHUSAX, B TOM YHCIIE PaHEe HE U3BECTHBIX,
0CO3HaBaTh Je(UIUTH COOCTBEHHBIX 3HAHMI M KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHUTYALMIO, BOCIPUHHUMATh CTPECCOBYIO
CUTYALIMIO KaK BBI30B, TPEOYIOIINI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMBbIE PELICHUS
U JelicTBuUs, (POpMYIUPOBATh U OLIEHUBATh PUCKH U MOCIEACTBUS, POPMHUPOBATDH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesynbraTe 0CBOCHHUS POrpaMMBbI [0 MaTEMAaTHKE Ha YPOBHE OCHOBHOT'O 00IIIEro
oOpa3oBanus y obydarorierocs OyayT copMuUpOBaHBI METANPEIMETHBIC PE3yIbTaThl,
XapaKTEePHU3YIOIIHUECs OBJIAZICHHEM I103HABATEIIBHBIMU YHHUBEPCAILHBIMH YU4COHBIMU
JCHCTBUSIMU, KOMMYHHMKATHBHBIMM  YHHBEPCAJIbHBIMH  y4COHBIMU  JICHCTBUSMU,
PEryISITUBHBIMU YHHUBEPCAIbHBIMH Y4COHBIMH JICHCTBUSAMMU.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBUA

[lo3HaBaTenpHble  yHUBEpCAJbHblE  y4eOHble  JIEHCTBUA  OOECIIEYMBAIOT
(dbopMupoBaHue 0a30BbIX KOTHUTUBHBIX MPOIECCOB 00Yy4arOMIMXCs (OCBOEHUE METOJ/I0B
MO3HAHUSI OKPYXKAIOIIEr0 MHpa, MPUMEHEHUE JIOTMYECKUX, MCCIEA0BATEIbCKUX
orepaiuii, yMeHui paborarb ¢ uHpopmaIuen).



ba3oBble 1oruyecKkue 1eMcTBUA:

BBUBIITH W XAPAaKTEPU30BaTh CYILIECTBEHHbIE IIPU3HAKUM MAaTEMaTUYECKHUX
O0BEKTOB, MOHATUM, OTHOIIEHUH MEXIy HNOHATUAMM, (HOPMYJIUPOBATH OMpPEIEIECHUS
NOHATUN, YCTAHABIMBATh CYILIECTBEHHBIM TMPU3HAK KJIAaCCU(UKALMK, OCHOBAaHUS
JUTsl 0000OLIEHUS U CPABHEHU S, KPUTEPUH ITPOBOJMMOIO aHAIM3a;

BOCIIPUHHUMATh, (DOPMYIUPOBATH U MIPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIbHBIC
Y OTpULATENbHbIC, EAMHUYHBIC, YACTHBIE U O0IIKE, YCIOBHBIE;

BBIABJIATH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBI3M W HPOTUBOPEUUS
B (akrax, [aHHbIX, HAONIONECHUSIX U YTBEPXKICHHUSAX, MpeiaraTb KpUTEPUH
JUISL BBISIBJICHHSI 3aKOHOMEPHOCTEN ¥ TPOTUBOPEUN;

IIPOBOAUTH BBIBOABI C MCIIOJIB30BAHUMEM 3aKOHOB JIOTMKH, JIE€IYKTUBHBIX
Y UHAYKTUBHBIX YMO3AKIIOUCHUN, YMO3AKJIFOUEHUU 110 aHAJIOTUH

pa3dbupaTh ~ JOKa3zaTeJIbCTBA  MaTEMaTHUYECKUX  YTBEpXKIEHUH  (MpsMbIe
U OT MNPOTUBHOIO), IPOBOJUTH CAMOCTOSATEIBHO HECIOXKHBIE JI0KA3aTeIbCTBA
MaTeMaTHYeCKuX (PAaKTOB, BBICTpaMBaTh apryMEHTALMIO, MPUBOJUTH MPUMEPHI
¥ KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHMUS,

BbIOMpaTh croco0 perieHus yueOHOM 3amaun (CpaBHUBATh HECKOIBKO BapHUaHTOB
peleHusi, BbIOUpaTh Hanbosee MOAXOASIINNA C YyIETOM CaMOCTOSITENIbHO BBIIECTICHHBIX
KPUTEPUEB).

Ba3oBble ncciegoBaTeIbCKHE AeiiCTBUA.

UCIIOJIB30BaTh BOIPOCHI KaK HCCIENOBATCIIbCKUM HWHCTPYMEHT  ITO3HAHWMS,
dbopMyIIMpoBaTh BONPOCH], (PUKCUPYIOLTHNE TPOTUBOPEUHE, ITPOOIJIEMY, CAMOCTOSITEIHHO
yCTaHaBJIMBaTh MCKOMOE M JJaHHOE, ()OPMHPOBATH THIIOTE3Yy, apryMEHTHPOBATH CBOIO
MTO3UIINIO0, MHEHHE;

MIPOBOAUTH IO CAMOCTOSITEIBHO COCTABIICHHOMY IIIaHY HECIOKHBIN IKCTICPUMEHT,
HEeOOJIbIIIOE UCCIICIOBAHKE 110 YCTAHOBJIEHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOro 00bEeKTa,
3aBUCHUMOCTEH 00BEKTOB MEXKAY COOO;

CaMOCTOSITEIbHO (OPMYJIUPOBATh OOOOIIEHUS M BBIBOJABI MO pe3yJjbTaraMm
MIPOBEJICHHOTO HAOJIIOICHUS, MCCIIEIOBAaHUS, OIEHUBATh JIOCTOBEPHOCTH MOJYUYEHHBIX
pe3yJIbTaTOB, BHIBOJIOB U 00OOIIECHHUI;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TaKKe BbIJIBUTaTh
MIPEIITOIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmneii:

BBISIBIISITh  HEOCTATOYHOCTh U M30BITOYHOCTH  WMHGOpMAIUH,  JTaHHBIX,
HEOOXOIUMBIX JIJISl pEeLICHUS 3a]1a4u;

BbIOMpATh,  AHAIM3UPOBATh,  CHUCTEMATH3UPOBATH UM  HHTEPIPETHUPOBATH
uHOOPMAIINIO Pa3IMYHBIX BUIOB U (POPM IIPE/ICTABIICHUS;

BbIOWpaTh (hopMy TpeacTaBieHus WHGOPMAIUU U WJUIIOCTPUPOBATH peIlacMble
3aJla4yu CXeMaMH, TuarpaMMaMu, HHOU rpa@uKoi U UX KOMOMHALIUSIMU;



O CHUBATh HAACKHOCTH I/IH(bOpMaIII/II/I 10 KpUTCPUAM, MPCIAIOKCHHBIM YUUTCICM
HnJIn C(i)OpMy.TII/IpOBaHHI)IM CaMOCTOATCIIBHO.

KoMMmyHHKaTHMBHBIE YHUBEPCAJIbHbIE Y4eOHBIE JeiicTBUS
KoMmmyHHKaTHBHBIE  yHHUBEpPCaldbHbIE  y4eOHbIE  JEUCTBUS ~ OOECIEYMBAIOT
c(hOpMUPOBAHHOCTb COLIMAIBHBIX HABBIKOB 00 YJaIOIIUXCS.

Oomenue:

BOCIIPUHUMATh W (OPMYJIUPOBATh CYXICHHUS B COOTBETCTBHU C YCIOBUSIMH
U LeJsIMHU OOIIEHHUs, SICHO, TOYHO, TPaMOTHO BBIpakaTh CBOIO TOUKY 3PCHHUS B YCTHBIX
Y MHCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PELICHUS 33Jladyd U MOJTYyYEHHBIM
pe3yibTaTam;

B XOJe OOCYXIEHHUs 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOU TEMBI,
poOJIeMbI, pelllaeMoi 3a7a4yM, BbICKA3bIBaTh WJICHU, HAIICJICHHBIC HA TOWCK pElIeHUs,
COTIOCTABJIATh CBOM CYXIEHUS C CYXISHUSIMH JPYIMX YYaCTHUKOB JUajora,
0OHapyXUBaTh Pa3jIM4YUe M CXOJICTBO MO3UIUH, B KOPPEKTHOU (popme hopMynrpoBaTh
pa3HOrJIacus, CBOU BO3PaKEHUS,

NPEACTABIATh PE3YJbTAaThl PEIICHHS 3a7a4H, HKCIEPUMEHTA, HCCICIOBaHMUS,
MIPOEKTa, CaMOCTOSITEILHO BBIOMpaTh (OpMAT BBICTYIJICHUS C YYETOM 3a1a4
MIPE3CHTAIIMN U OCOOCHHOCTEH ayUTOPHH.

CorpyaHn4yecTBo:

MMOHMUMATh M MCIIOJIh30BaTh MPEUMYITIECTBA KOMAHIHOW U MHANBUIYaIbHOU PaOOTHI
IIPH PEIICHUH YICOHBIX MaTeMaTHUYECKUX 3a/1a4;

MPUHUMATh TIEeJTb COBMECTHOH JEATELHOCTH, IUIAHMPOBATH OPTaHHU3AIUIO
COBMECTHOM Pa0OTHI, pacipeielisiTh BUABI paboT, TOTOBAPUBATHCS, OOCYKIATh MPOIECC
U pe3yabTaT padoThl, 0000111aTh MHEHHST HECKOJIBKUX YEIIOBEK;

y4acTBOBaTh B TPYNIOBBIX (opMax padoThl (0OCYXKIEHUS, OOMEH MHEHUSIMH,
MO3TOBBIC IIITYPMBI U IPYTHE), BBHITIOIHATH CBOIO YaCTh PaOOThI U KOOPJAUHUPOBATH CBOU
JEUCTBUS C IPYTUMH WICHAMU KOMaH/Ibl, OI[EHUBATh Kau4e€CTBO CBOETO BKJIa/la B OOIINIA
MPOAYKT IO KPUTEPHSIM, CHOPMYTUPOBAHHBIM YIACTHUKAMU B3aUMOJCHCTBUSI.

PerynsiTuBHbIEe YHUBeEpPCAJIbHbIE YUeOHbIE JeiicTBUSA
PerynstuBHBIC yHUBEpCATbHBIE yUEOHBIE NEUCTBUS 00ECIEUNBAIOT (POPMHUPOBAHUE
CMBICJIOBBIX YCTAHOBOK M KM3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranmszanms:

CaMOCTOSITEJIbHO COCTABJISIThH IUIAH, AITOPUTM DPEIICHUs 3aJa4u (WM €ro 4acTh),
BBIOMpATh CIMOCOO pEeHIeHUS C YYETOM HMMEIOIIUXCS PECYpcOB M COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTHUPOBAaTh MU KOPPEKTUPOBATh BapHAHThl PEUICHUN C Y4E€TOM
HOBOU HH(OpMaIUu.
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CaMOKOHTPOJIb:

BJIQJIETh CHOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIA IIpoLecca M pe3yinbrara
pelleHuss MaTeMaTUYeCcKOl 3a/1a4u;

OPEABUAECTh TPYAHOCTH, KOTOpbIE MOI'YT BO3HHUKHYTh IpU pEIIEHUHU 3a/ayH,
BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HalIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yJibTaTa JCATENbHOCTH IIOCTABICHHOW II€JIU
U YCIOBUSIM, OOBSCHATH MPUYUHBI JTOCTHIKEHHS] WM HEIOCTHIKEHMS LENH, HAXOJUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

HNPEJAMETHBIE PE3YJIBTATHI

[IpenmeTHble pe3ynbTaThl OCBOCHHS MPOrPaMMBbl MO MaTeMaTHKE IMPEICTaBICHBI
no rojaM oOy4eHHs B paMKaxX OTIEJbHBIX y4eOHBIX KypcOB: B 5—6 kiaccax — Kypca
«Marematuka», B 7-9 kiaccax — KypcoB «Anredpa», «l'eomerpus», «BeposTHOCTBH
U CTAaTUCTUKAY.
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®OEJEPAJIBHAS PABOYAS ITIPOI'PAMMA YUEBHOI'O KYPCA
«MATEMATUKA» B 56 KJIACCAX

INOACHUTEJIBHAA 3AIINCKA

[IpropuTeTHBIMU LIETIIMH O0YYEHUSI MaTEMATHUKE B 5—6 Kilaccax SIBISIIOTCA:

OpojoJKeHUuEe (OPMHUPOBAHUS OCHOBHBIX MaTeMAaTUYECKUX MOHITHH (4YucIo,
BEJIMYMHA, TreoMmeTpudeckas  ¢urypa), 00ECHEYMBAIOIIUX  IPEEMCTBEHHOCTh
U TIEPCIEKTUBHOCTh MaTeMaTHUECKOr0 00pa3oBaHMsl 00yJaroIuXCs;

pa3BUTHE WHTEIUIEKTYyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH OO0y4aromuxcs,
IIO3HABATEJIbHON AKTUBHOCTH, HCCIIEJOBAaTEIbCKUX YMEHHI, MHTEpeca K H3yYEHUIO
MaTEeMaTHKH;

MOJIBEJICHNE OOYYaIOUIMXCSd Ha JOCTYIHOM JJsi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMAaTHKU U OKPYKarOIIEro MUpa;

dopmupoBaHue (PYHKIIMOHAIBHON MaTeMaTUYeCKOW TI'PaMOTHOCTH: yMEHHUS
pacro3HaBaTb MaTE€MaTHYECKHME OOBEKTbl B PEAIbHBIX JKU3HEHHBIX CHUTYyalUsX,
IPUMEHATH OCBOCHHBIE YMEHMS Uil PELICHUS NPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1ad,
UHTEPIPETUPOBATh IONYYEHHBbIE PE3yJbTaTbl M OLEHUWBATh KX HAa COOTBETCTBUE
IPAaKTHYECKON CUTYaIUH.

OcCHOBHBIE JMHUM COJEp)KaHUA Kypca MaTeMaTMKM B 5—6 Kiaccax —
apuMeTnyeckass U TeoOMETpUYecKasi, KOTOpbIe pPa3BUBAIOTCSA MapajlIebHO, KaKJaas
B COOTBETCTBUHM C COOCTBEHHOW JIOTMKOW, OJJHAKO, HE HE3aBUCUMO OJHA OT JIPYIOW,
a B TECHOM KOHTaKT€ M B3aMMOJEHCTBHH. Takke B Kypc€ MAareMaTHKH ITPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTAMH aJIre€Opbl U OMUCATEIbHOU CTaTUCTUKHY.

N3yuenune apudmeTnyeckoro maTepuaiga HAYMHACTCS CO CHUCTEeMaTH3allH
U pa3BUTHs 3HAHUI O HATypaJbHbIX YHMCIIAaX, MOJYYEHHBIX Ha YPOBHE HA4YaJIbHOIO
obmiero oOpa3oBanus. [Ipy 3TOM COBEpIIEHCTBOBAHME BBIYUCIUTEIBHON TEXHUKHU
u  (OpMHUpPOBAHME HOBBIX TEOPETUYECKUX 3HAHUM COYETaeTcss C pa3BUTHUEM
BBIUMCIUTEILHON KYyJIBTYpPhl, B YAaCTHOCTH C OOYYEHHEM MPOCTEHIINM TpUEeMaM
NPUKUJIKK W OLEHKH pe3yJbTaTOB BbIYMCICHHN. M3ydeHue HaTypalibHbIX YHCEl
IpoAoJDKaeTcs B 6 Kijacce 3HAKOMCTBOM C HAYAJIbHBIMU MOHATUSAMHU TEOPUU JETHUMOCTH.

Hauano u3yueHust 0OObIKHOBEHHBIX U IECATUUHBIX IpO0Eil OTHECEHO K 5 Kitaccy. JTo
NIEPBBII ATal B OCBOEHUU APOOEii, KOrAa MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU UJIESIMH,
HNOHATUAMM TeMbl. [Ipu 3TOM paccMOTpeHnEe OOBIKHOBEHHBIX IpOOEH B IOJHOM 00BbEME
MPEIIIECTBYET M3YYCHHUIO MECATUYHBIX APOOEH, 4TO 11e7eco00pa3sHO ¢ TOYKH 3PCHHUS
JOTMKU W3JIOXKEHUS] YHUCIIOBOW JIMHUM, KOrJa IMpaBwjia AEUCTBUM C AECATUYHBIMU
IpoOsIMH MOKHO OOOCHOBATh YK€ M3BECTHBIMH QJITOPUTMAaMH BBIMOJTHEHUS JEUCTBUIN
C OOBIKHOBEHHBIMU JpOOSIMH. 3HAKOMCTBO C JECATHUYHBIMU APOOSIMH PpPaCHIMPUT
BO3MOXXHOCTH JIJI1 MOHHUMAHHS OOYyYarOUIMMUCA MPUKIAJTHOTO TNPUMEHEHHS HOBOWU
3alUCH TPU HW3YYEHHHM JPYTUX MOPEeIMETOB W MPU NPAKTUYECKOM HCIOJIb30BAHHH.
K 6 ximaccy oTHeceH BTOpOW JdTam B M3Y4EHUU JpoOeH, TJe MPOUCXOAUT
COBEPILIEHCTBOBAHNE HABBIKOB CPABHEHHUSI U MTpeoOpa3zoBaHus 1poOeil, 0CBOEHHE HOBBIX
BBIUKCIIMTENBHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKH BBIYHUCICHUH, B TOM YHCIE
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3HAYEHWW BBIPAKCHUH, CONIEPKAIUX W OOBIKHOBEHHBIC, W JCCSITHYHBIC JPOOH,
YCTaHOBJICHUE CBSI3EH MEXy HUMH, PACCMOTPEHHUE IPHUEMOB PEIICHUS 3a7a4 Ha JPOoOH.
B Hauane 6 knacca mpoucxoauT 3HAKOMCTBO C IMOHSTHUEM MTPOILIEHTA.

Oco0EHHOCTBIO M3YUYEHHUS TOJIOKUTENBHBIX U OTPUIIATEIbHBIX YHUCEIT SBJSETCS TO,
YTO OHM TaK>Ke€ MOTYT paccMaTpUBaThbCs B HECKOJIbKO ATanoB. B 6 kiacce B Hauvale
u3ydeHusi TeMbl «lloNoKUTEIbHBIE W OTpUIATEIbHBIE YHUCIA» BBIACISICTCS MOATEMA
«lenpie 4ymcna», B paMKax KOTOPOM 3HAKOMCTBO C OTPHULATEIBHBIMH YHCIAMHU
U ICUCTBUSMMU C TIOJIOKUTEIHHBIMU M OTPULIATEIIbHBIMU YHUCIIAMU IIPOUCXOJIUT Ha OCHOBE
COJIEPXKATEIBLHOI0 TMOAX0Ja. JTO TMO3BOJISIET HAa JOCTYIIHOM YpPOBHE IO3HAKOMUTH
o0ydJaromuxcs MPaKTHYECKU CO BCEMHU OCHOBHBIMHU TOHSATHSMH TEMbI, B TOM YHCJIC
U C MpaBWIaMH 3HAKOB TPHU BBINOJIHEHUU apudmeTnyeckux AeictBuil. M3zyueHue
palMoHaIbHBIX YHUCEI OyAeT MPOJ0JDKEHO B Kypce alireOphl 7 Kiacca.

[Ipn oOydeHHMHM pEIIEHUI0 TEKCTOBBIX 3aJad B S5—6 Kiaccax HCHOJIb3YHOTCS
apupmMeTnueckre npueMsl pemieHus. [Ipu oTpaboTke BRIUMCIUTEILHBIX HABBIKOB B 5—6
KJIaccax paccMaTpUBAIOTCSl TEKCTOBBIC 33/1a4M CIICYIOIIMX BUIOB: 3aa41 Ha IBUKECHHUE,
Ha YaCcTH, Ha MIOKYIKY, Ha Pa00OTy U MPOU3BOAUTEITHLHOCTD, Ha IPOIICHTHI, HA OTHOIICHHUS
u npornopuuu. OOydaromuecss 3HAKOMSTCS ¢ MpUEeMaMu PEIICHHs 3ajad rnepedopoM
BO3MOJKHBIX BapHWaHTOB, ydarcs paborarh ¢ mHpopMaruel, npeacTaBieHHol B hopme
Ta0IUI] WU AUArPaMM.

B nporpamme ydueOGHOro kypca «MaTemMaruka» MNperycMOTpPeHO (opMHUpOBaHUE
MIPOIIEICBTUYCCKUX alreOpandecKux IpeAcTaBieHrud. bykBa Kak CHMBOJI HEKOTOPOTO
YHUclla B 3aBHCHUMOCTH OT MaTeMaTHYE€CKOr0 KOHTEKCTa BBOJUTCS ITOCTEIEHHO.
bykBeHHass CHMBOJIMKA IITUPOKO HCIIONB3YeTCs MPEKJe BCEro IS 3alKucH OOIIHUX
YTBEP)KJICHUH U IIPEIIIOKESHUM, (DOPMYII, B YaCTHOCTH JIJISI BBIYHCIICHHUS TE€OMETPHICCKUX
BEJINYMH, B KAYECTBE «3aMECTUTEII» YUCIA.

B nporpamme ydebHOro kypca «MaremaTuka» IIpeACTaBICHA HarJsaHAs
reOMETpHsi, HalpaBieHHAs Ha pPa3BUTHE OOPa3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaKeHUsI, U300pa3UTEIIbHBIX YMEHUM. JTO BaAXKHBIA 3Tall B U3YYCHUU F€OMETPUH,
KOTOPBI  OCYILECTBIISIETCA HAa  HAIJISJHO-MPAKTUYECKOM  ypOBHE,  OMUPAETCs
Ha HarjasigHO-O0Opa3Hoe MbllieHHe oOydaronuxcs. bombmias poiab  OTBOAUTCS
MPAKTUYECKOMN JeSATeTbHOCTH, OMBITY, YKCIIEPUMEHTY, MojeanpoBanuto. OOydaromuecs
3HAKOMSITCS ¢ T€OMETPHUYECKUMHU (UTYpaMH Ha TUIOCKOCTH U B MPOCTPAHCTBE, C UX
NPOCTEUIIMMU  KOHPUTYpallUsIMU, ydarcs Hu300paxaTb HMX Ha HEJIWHOBAHHOU
U KJIeTUaToi Oymare, paccMaTpUBaIOT UX IMPOCTEHINe cBoicTBa. B mporiecce nzydeHus
HarJISITHOM TeOMETPUU 3HAHMS, MOJyYEHHbIE OOYyJaroUMMUCS Ha YPOBHE HAYaJLHOIO
o01ero oOpa3oBaHusl, CUCTEMATU3UPYIOTCS U PACIIIUPSIFOTCS.

CormacHo yueOHOMY IIJIaHYy B 5—6 KJlaccaxX M3ydaeTcsi HHTEIPUPOBAHHBINA TIPEIMET
«MareMatuka», KOTOpbI BKJIIOYAET apu(METHUECKHI MaTrepuanl W HarilsgHylo
TCOMETPHIO, a TAaKXKe IMPONEACBTUYECKUE CBEACHUS M3 alreOphl, dJEMEHTHI JIOTUKU
Y HadaJia ONMCaTeIbHOU CTaTUCTUKH.

OO61iee ynco 4acoB, PEKOMEHIOBAHHBIX JJIsl U3y4eHusl MareMaTuku, — 340 yacos:
B 5 kiacce — 170 gacoB (5 gacoB B Hezienmo), B 6 kiacce — 170 gacoB (5 4acoB B HEJEIIO).
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COJAEP KXAHUE OBYUYEHUA
5 KUIIACC

HartypaJjibHble 4HCJIa H HYJIb

HarypansbHoe wumcno. Psg Harypanbubix uyucen. Yucno 0. W3o0paxkenue
HaTypaJbHBIX YMCEJI TOUKAMHU Ha KOOPAMHATHOU (YUCIIOBOM) MPSIMOM.

[lozunnonHass cucreMa cuuciaeHus. Pumckas Hymepanus Kak IpUMEp
HEMO3ULIMOHHOW CHCTEMBI CUMCIIEHUs. [leciTuYHas cucTeMa CUUCIICHUS.

CpaBHEHUE HATypaJIbHBIX YMCEJl, CPAaBHEHUE HATYPAJbHBIX YHCEN C HYJEM.
Cnoco0Obl cpaBHeHMs. OKpYTJIEHHE HATYPAIbHBIX YHCEIL.

CrnoxxeHue HaTypaJbHBIX YKCEJ, CBOMCTBO HYJIA MpPU CIOKEHUH. Bpluntanue kak
JeiicTBre, OOpaTHOE CIOXKEHUIO. YMHOXKEHHE HaTypaJbHbIX YHCEN, CBOMCTBA HYJS
U eIUHUIBl Npu YMHOXKeHUHW. J[leneHue kak jaelcTBUe, OOpaTHOE YMHOXKEHHIO.
KomnoHeHTs! feiicTBuid, CBsA3b Mexay HUMU. [IpoBepka pe3ynabTaTa apupmMeTHueCcKOro
neiictBust. l[lepeMecTuTenbHOE M COUETATENBHOE CBOMCTBA (3aKOHBI) CIIOKEHUS
Y YMHOXEHUS, PACIIPEACIUTEILHOE CBOMCTBO (3aKOH) YMHOKEHHUS.

Hcnonb3oBanue OykB [Isi O00O3HAUYEHHsS] HEM3BECTHOI'O KOMIIOHEHTa W 3alHCH
CBOMCTB apu(PMETUUECKUX JCHUCTBUA.

Jlenurenu v KpaTHBIE YKCIIA, Pa3IOKEHUE HA MHOXKUTENN. [IpocThie U cocTaBHBIE
yucna. [Ipuznaku genmumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTkoM.

CrerneHb ¢ HaTypaJIbHBIM IOKa3aTejieM. 3alucCh YUCIa B BUAE CyMMBbI pa3psaHbIX
CJIaraeMbiX.

YucnoBoe BbIpak€HUE. BplUnCIEHNE 3HAYEHUI YHCIOBBIX BBIPAKEHUN, NOPSIOK
BBINIOJIHEHUST JAeWCTBUI. VICNONb30BaHWE IIPU  BBIYUCICHHUSX IEPEMECTUTEIBHOIO
U COYETATEIBHOIO CBOMCTB (3aKOHOB) CJIOKEHUS U YMHOXXEHHMSI, PACIIPEAECIUTEILHOTO
CBOMCTBA YMHOKEHHS.

JApodu
[IpencraBnenue o Apodu Kak croco0e 3amucy 4yacTu BeauduHbl. OOBIKHOBEHHBIC

npobu. IlpaBunbHble M HempaBuibHbBIE ApoOu. CmemiaHHas IpoOb, MpencTaBICHUE
CMeIIaHHOW ApoOu B BHJIE HEMPABIJIBHOW POOH W BBIIEICHUE IIEJION YacTH YHCIIa
U3 HeMpaBWIbHOW napobu. M3o0pakeHue npoOell TOYKaMHU Ha YHUCIOBOW MPSIMOM.
OcHoBHOe cBo#cTBO Apodu. Cokpaimienue apoOeit. IlpuBenenue npoOM K HOBOMY
3HameHatento. CpaBHEHUE APOOEi.

Cnoxenne W BbIYUTaHHE ApoOed. YMHOXKEHHE M JeleHue IpoOeil, B3auMHO-
oOpartHble 1pobu. HaxoxaeHne yacTH 1eJoro U IeJIoro MO €ro YacTH.

Hecstuynas 3amuch JpoOeit. IlpeacraBienuwe necaTUdHON Jpodu B BHUJC
OOBIKHOBEHHOU. M300paskeHue AECITHUYHBIX IPOOEH TOUYKAMU Ha YHCIOBOM MPSIMOM.
CpaBHeHUE JECATUUHBIX APOOEi.

Apudmernyeckne IEUCTBUS C ACCITUUHBIMU Ipo0sSiMU. OKpyrieHue AeCATUUHBIX
JpoOei.
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Pelenue TeKCTOBBIX 33124

Pemenne TeKCTOBBIX 3amad apuMETHUYECKUM CIocoOoM. PerieHne moruueckux
3amad. Pemenue 3amau mepeOOpoM BCeX BO3MOXKHBIX BapuaHTOB. Mcmonb3oBaHue
P PEIICHHUH 3aJ1a4 TAOJIHI] U CXEM.

Pemienne 3aga4, copepKaiux 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYMHBI: CKOPOCTb,
BpEMs, paCCTOSIHUE, II€HA, KOJIMYECTBO, CTOMMOCTh. EAMHUILI MU3MEpPEHMs: MacCChl,
o0beMa, LIeHbI, PACCTOSHUS, BPEMEHHU, CKOPOCTU. CBS3b MEXAY CIMHUIIAMU U3MEPEHUS
Ka)XJI0M BEJIMYHUHBL.

Pemienrie OCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBieHue TaHHBIX B BUJI€ TAOJUII, CTOJIOUYATHIX TUATPAMM.

Harasignas reomerpust

Harnsnueie npencraBienus o ¢urypax Ha IIJIOCKOCTH: TOUYKa, MpsSMasi, OTPE3OK,
JIy4, YIOJl, JIOMaHasi, MHOIOYT'OJIbHUK, OKPY>KHOCTb, Kpyr. YroiL. [Ipsamoit, ocTpbli, Tynon
Y Pa3BEPHYTHIN YTJIbI.

JlnuHa oTpe3ka, METPUYECKHME E€OWHMIbI JUIMHBL JlIMHA JIOMaHOM, MEpUMETP
MHOTI'OYTroJibHHKa. VI3MepeHne u MoCTpOEHUE YIIIOB € MTOMOIIBIO TPAHCIOPTUPA.

Harnanuele mpencraBneHuss o (Gurypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
IPSIMOYTOJIbHUK, KBAJPAT, TPEYTOJIbHUK, O PAaBEHCTBE (DUTY.

N300paxkenune ¢uryp, B TOM uyuciae Ha kierdyaroi Oymare. Iloctpoenue
KOH(UTypaluii U3 4yacTeu mpsiMmoil, OKpy>KHOCTH Ha HEJIMHOBAHHOM U KJIeTYaToN Oymare.
Hcnonb3oBanue CBOMCTB CTOPOH U YIJIOB NPSIMOYTOJIbHUKA, KBaJApaTa.

[Tmomane MPSAMOYT OJIbHUKA 151 MHOT'OYT OJIbHUKOB, COCTaBJICHHBIX
U3 TMPSMOYTOJILHUKOB, B TOM 4Hcle (UTyp, M300paKCHHBIX Ha KIeT4aTod Oymare.
EnnHuie1 namepenus miomaim.

Harnsgueie mpenctaBieHUss O NPOCTPAHCTBEHHBIX (UTypax: MPsIMOYTOJIbHBIN
napasenenumnes, Ky0, MHOrorpaHHUKH. V300paxkeHune npocTerimmnx MHOTOrpaHHUKOB.
Pa3Beptku kyda u napamienenunena. CozgaHue Mojieseil MHOTOIpaHHUKOB (M3 Oymaru,
IIPOBOJIOKH, TUIACTUJIMHA U IPYTUX MATepUasoB).

O0beM NpsIMOyroiIbHOTrO Mapasuienenumnena, kyoa. Eqununel uamepenus oobema.

6 KIIACC

HarypanbHble ynciia

Apudmernueckue JEHCTBUS C MHOTO3HAYHBIMU HATYpaJbHBIMH YHWCJIAMHU.
YucnoBele BbIpAXXEHUS, TOPSAJOK ACHCTBUM, MCIOJIb30BaHUE CKOOOK. Mcmonb3oBaHue
IIPM  BBIYKCIICHUAX IIEPEMECTUTEIBHOIO M COYETAaTEIbHOIO CBOWCTB  CIIOKEHMS
Y YMHOXKEHHSI, PACIIPEACIIUTEIILHOTO CBOMCTBA YMHOXKEHNA. OKpyTJIeHNE HaTypaJIbHBIX
Yyucel.

Jlenutenu u KpaTHbIC YUCIIA, HAUOOJBIINI OOIINI IeTUTENb U HaUMEHbIIee o0IIee
KpatHoe. J[enMMOCTh CyMMBI U NPOU3BEICHUS. [[eJIeHre ¢ OCTaTKOM.
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Apoou
OObIKHOBEHHas1 JIpOoOb, OCHOBHOE CBOMCTBO JpOOHM, COKpAaIIeHHWE JIpOoOei.

CpaBHeHHE U ymopsaouuMBaHue ApoOed. PerieHue 3amad Ha HaXOXKIEHUE YaCTU
OT LEJOro M ILeNoro mo ero yactu. JlpoOHOe YMCIO Kak pe3yibTaT JEeleHUs.
[IpencraBienue OECSITUUHOM NpoOM B BUAE OOBIKHOBEHHOW IpoOM M BO3MOYKHOCTb
IPECTABICHUsI OOBIKHOBEHHOW JpoOM B BHAE JecATUUHOH. JlecaTuunble apolOu
U METpuyeckas cucrtemMa mep. ApumeTHdeckue NEWCTBHUS U UYUCIOBBIE BBIPAXKEHUS
C OOBIKHOBEHHBIMU U JAECITUYHBIMU JPOOSMHU.

OtHouienue. Jlenenue B 1aHHOM oTHOIIeHUH. MaciuTtad, nponopuus. [Ilpumenenue
IIPOIIOPIMI MPU PELICHUU 3a/1a4.

Ilonatne npoueHTta. BplunciieHHe NpPOLEHTa OT BEJIWYHMHBI M BEIUYUHBI 110 €€
OpoleHTy. BbIpakeHne TMpOLEHTOB JECATHUHBIMU JpobOsimu. Pemenue 3amau
Ha IIPOLICHTHI. BhIpa’keHNe OTHOLIEHNS] BEJIMYUH B IPOLICHTAX.

IHonoxureJbHbIC M OTPULATEIbHBIE YHCIA

[lonoxxkutenbHble W OTpULATeNbHbIE uHcha. llempie uncna. Mopynes 4ucna,
reoMeTpUYecKasi HHTepIpeTalus Moy yucna. M300paxeHune yrcen Ha KOOPIUHATHON
npsamoi. YwucnoBele mpomexyTku. CpaBHeHue uucen. ApupMeTHdyecKue IerCTBUS
C TIOJIOKUTEIBHBIMA U OTPULATEIbHBIMA YUCIIAMM.

IIpsmoyrospHass cucTeMa KOOpPAMHAT Ha INIOCKOCTH. KoOpauHaTel TOYKHM
Ha IUIOCKOCTH, abciucca U opauHara. [loctpoeHue Touek U GUryp Ha KOOpAUHATHOM
IIJIOCKOCTH.

bykBeHHbIE BbIpasKeHUs

[Ipumenenue OyKB ISl 3allUCH MaT€MATUYECKHX BBIPAKEHUN W MPEJIOKEHUH.
CpoiicTBa apu(MeTHUYECKUX JeUCTBUIl. DByKBEHHBbIE BBIpAXKEHUS U  YHCIOBbBIE
IIOJICTAaHOBKH. DbyKBEHHBIE pPaBEHCTBA, HAXOXXICHHUE HEHU3BECTHOIO KOMIIOHEHTA.
®opmynbl, Gopmyibl mepuMeTpa M IUIOUIAAW NPSAMOYrojbHUKA, KBajpara, oObema
napaJenenuresna u Kyoa.

Pemmenue TeKCTOBBIX 32124

Pemienne TekCcTOBBIX 3a7a4 apu(METHYECKUM CHOCOOOM. PereHue Jormdeckux
3ama4. Pemenne 3amau mepebopoM Bcex BOBMOKHBIX BAPHAHTOB.

Pemienue 3agau, copepauux 3aBUCUMOCTH, CBSI3bIBAIOIIUX BEJIMUUHBI: CKOPOCTb,
BpEMsi, paCCTOSTHHE, IIeHa, KOJTMYECTBO, CTOUMOCTD, IIPOU3BOAUTEIHHOCTD, BPEMSI, 00HEM
paboThl. ENMHUIIBI U3MEpPEHUs: MacChl, CTOUMOCTH, PACCTOSHUS, BPEMEHU, CKOPOCTH.
CBsi3p MEXIy €IMHULIAMU U3MEPEHUS KaXK/10M BEJIMYUHBI.

Pemienue 3amad, CBSI3aHHBIX C OTHOIIEHUEM, IMPONOPIMOHAIBHOCTHIO BEJIMYMH,
MPOLICHTaMU; pellieHHe OCHOBHBIX 3aj1a4 Ha JPOOH U MPOICHTHI.

OneHka W TIpUKHAKA, OKpyrieHue pesyiabrara. CocraBieHHEe OYKBEHHBIX
BBIPAKEHUH 110 YCIIOBUIO 3a/1a4H.

[IpencraBneHue AaHHBIX C TOMOIIBI0 Tabiun W jauarpamm. CronOuartbie
JMarpaMMBbl: YTEHUE U MOCTpoeHue. UTeHne KpyroBbIX JUarpamMM.
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Harasignasi reomerpust

Harnansele npencraBieHus o (urypax Ha IJIOCKOCTH: TOYKa, MpsMasi, OTPE3OK,
Jy4, YroJi, JIJOMaHasi, MHOIOYI OJIbHUK, YETBIPEXYTOJIbHUK, TPEYIOJIbHUK, OKPYKHOCTbD,
KpPYT.

B3anMmHO€E pacnosiokeHHe IBYX HPSAMBIX Ha IIJIOCKOCTH, NapajlIEIbHBIE MPSAMBIE,
IIEPIEHAUKYJIIPHBIE NIpsAMbIE. MI3MepeHne pacCTOSHUN: MEK Y IBYMs TOUKaMHU, OT TOYKU
JI0 IPSIMOM, JUIMHA MapuIpyTa Ha KBaJAPAaTHOU CETKE.

N3mepenne © MOCTPOEHUE YIJIOB € TMOMOIIBK TpaHCIOpTHpa. Bumel
TPEYroJbHUKOB: OCTPOYTOJIbHBIN, MPSAMOYTOJbHBII, TYIOYTOJIbHBIA, paBHOOEIPEHHBIH,
PAaBHOCTOPOHHUU. YETBIPEXYT ONIbHUK, IPUMEPHI YETHIPEX YT OJIbHUKOB. [ [pAMOYTONBHUK,
KBaJpaT: WCIOJb30BAHUE CBOWCTB CTOPOH, VYIJIOB, aWaroHanei. W3oOpakenue
reoMeTpuyYecKkux (uryp Ha HETMHOBAHHOM Oymare ¢ HCIOJIb30BaHUEM LHUPKYIIA,
JMHENKH, yroJIbHUKA, TpaHcroptupa. [loctpoeHus Ha kieTyaroi Oymare.

[lepumerp mMHoOroyroibHuka. [loHsTHe 1uomanu (GUrypsl, €IUHUIBI U3MEPEHUs
wiomaau. [IpubnmkenHoe u3mepeHue rionaau Guryp, B TOM 4ucie Ha KBaJApaTHOM
cetke. [IpubnuxenHoe u3MepeHne AIUHbI OKPY>KHOCTH, TJIOLIaAN Kpyra.

CumMeTpus: NEHTpalbHAasA, OCEBAsl U 3€PKajbHAasi CAMMETPUH.

[TocTpoeHue CUMMETPUYHBIX QUTYP.

Harnsaasie mpeacTaBieHus O MPOCTPAHCTBEHHBIX (PUTypax: mapajuieienumnel, Kyo,
npu3Ma, TupaMuaa, KOHycC, IUIUHAD, map u chepa. N3o0paxkenrne nmpocTpaHCTBEHHBIX
¢uryp. [IpumMepsl pa3BepTOK MHOTOTPaHHUKOB, HUIUHAPA U KOHyca. Co3gaHue Monaenei
IPOCTPAHCTBEHHBIX (pUTyp (U3 OyMaru, MpoOBOJIOKH, IIACTUIMHA U IPYTUX MATEPUATIOB).

[lonstue oObema, enuHUIBI H3MepeHus oO0beMa. OOBeM MNPAMOYTOIBHOIO
napasenenurnesna, Kyoa.

INPEAMETHBIE PE3YJIbTATBI

[IpenmeTHBIC pe3yJbTaThl OCBOCHHUS IMPOTPaMMBI Y4EOHOTO Kypca K KOHITY
oOydeHus B 5 Kjacce.

Yucia 1 BbIYMCICHUS

[loHumaTe U MPaBUIIBLHO YMOTPEOJSATH TEPMUHBI, CBS3aHHBIE C HATypalbHBIMU
YHUCJIaMH, OOBIKHOBEHHBIMH U JECATUYHBIMU IPOOSMH.

CpaBHUBaTh U YNOPAOUYMBATH HATypaldbHbIE YMCIA, CPABHUBATH B MPOCTEHIINX
Cllydasix OOBIKHOBEHHBIE IPOOH, IECATUIHBIE IPOOH.

CoOTHOCHUTH TOUKY Ha KOOPJIUHATHOM (YUCIIOBOM) MPSIMOM C COOTBETCTBYIOIIUM €
YUCJIOM U M300pakaTh HATypajbHbIE UKCJIa TOYKAMU Ha KOOPJMHATHOWU (YHCIIOBOM)
PSMOM.

Boimonuare  apudMernyeckue — JACHCTBUSL € HATypallbHBIMU  YHCIIAMU,
C OOBIKHOBEHHBIMH JIPOOSIMU B IPOCTEUIINX CIIydasiX.

BrINonHATh NpOBEPKY, MPUKUIKY PE3YIbTATA BHIYUCICHUM.

OKpyrIATh HaTypAJIbHBIEC YHCIIA.
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Pemenne TeKCTOBBIX 33124

Pemarp TekcToBBIe 3agauM  apUPMETHYECKUM CIIOCOOOM H C IIOMOIIBIO
OpraHW30BAaHHOI'0 KOHEYHOTO IIepedopa BCceX BO3MOKHBIX BApUAHTOB.

Pemiars 3amauu, comepikaniue 3aBUCUMOCTH, CBA3bIBAIOIINE BEIMUUHBI: CKOPOCTb,
BpeMsl, pacCTOSIHUE, 1I€HA, KOJTMYECTBO, CTOUMOCTb.

Hcnonp3oBarh KpaTKue 3alucH, CXEMbI, Ta0IMIIbI, 0003HAUEHUS MTPH PEIICHUH 3a,1a4.

[Tonb30BaThCsi OCHOBHBIMU E€IMHUIIAMH W3MEPEHUS: LIEHbI, MACChl, PAaCCTOSHUS,
BPEMEHH, CKOPOCTH, BhIpakaTh OJHU €IUHUIILI BEJIMUUHBI Uepe3 JIpyTue.

W3Biekarh, aHaNMM3UpOBaTh, OICHHWBATh HHGOPMAIIUIO, MPEICTABICHHYIO
B TabJMIle, HAa CTOJIOYATOM aUarpaMme, MHTEPIPETHPOBATh MPEICTABICHHBIC JaHHEBIC,
HCII0JIb30BaTh JaHHBIC IPU PELICHUH 3a]1a4.

Harasignasi reomerpust

[Tob30BaThCS TEOMETPUUCCKUMH TTOHATUSAMHM: TOYKA, IPSAMast, OTPE30K, JIy4, yroJl,
MHOTOYTOJIbHHK, OKPYKHOCTbB, KPYT.

[IpyBOomUTh mTpUMEpPHI OOBEKTOB OKPYKAIOMIETO0 MHpa, HUMEIIUX (GopmMy
W3YYCHHBIX TEOMETPHIECKUX PUryp.

Hcnonb3oBaTh TEPMHUHOJIOTHUIO, CBSI3aHHYIO C YIJlaMH: BepUIMHA CTOpPOHA,
C MHOTOYT'OJTbHUKAMU: yroJI, BEPIINHA, CTOPOHA, TNArOHAJb, C OKPY>KHOCTBIO: Pagnuyc,
TUaMeTp, MEeHTP.

N300paxkaTh U3yuyeHHbIe TeOMeTprUecKue (GUrypbl Ha HETMHOBAHHOW UM KJIETYATOM
Oymare ¢ MOMOIIbIO ITUPKYJISA U TUHEHKH.

HaxomuTe MIWHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPCHHEM C ITOMOIIBIO
JMHENKU, CTPOUTH OTPE3KH 3aJaHHOU JJIMHBI; CTPOUTH OKPY>KHOCTb 33JIaHHOTO pajuyca.

Hcnonb3oBaTh CBOWCTBA CTOPOH W YIJIOB MPSAMOYTOJbHUKA, KBajpara i HX
MIOCTPOCHMS, BEIYUCIICHUS TIJIOMIAAN B IIEpUMETpa.

Bbaucaate mepuMeTp U III0IIa s KBapara, IpsMOyTroiIbHAKA, (GUTYpP, COCTABICHHBIX
U3 MPSMOYTOJILHUKOB, B TOM 4KcIie (pUryp, n300pakeHHbIX Ha KJIeT4aTon Oymare.

[Tonb30BaThCSi OCHOBHBIMH METPHUUECKUMHU CIWHUIIAMUA W3MEPEHUS JIMHBI,
TUIONIA/IM; BRIpAXKaTh OJTHU €AUHUIIBI BEJIMYNHBI Yepe3 IPYTHE.

PacnioznaBare mapanienenunen, KyO, MCIOJIb30BaTh TEPMHUHOJIOTHUIO: BEPIIHUHA,
pebpo rpaHb, U3MEPEHUs, HAXOAUTh U3MEPEHUS MapaUiesenuneaa, Kyoa.

Boluucnsate  o0bem KyOa, mapajUieNienunena Mo 3aJaHHbIM — H3MEpPEHUSIM,
MOJIb30BaThCs €AMHUIIAMU U3MEPEHHUs 00beMa.

Pemares HeclnoXkHBIE 3aaud  HA HM3MEPEHHUE TEOMETPUUYECKUX  BEITUIMH
B MIPAKTUYECKUX CUTYyaILHSIX.

[IpenmerHble pe3ynbTaThl OCBOCHMS MPOrpaMMbl Yy4eOHOTO Kypca K KOHILY
o0yueHus B 6 kiacce.

Yucsia v BBIYMCTIEHUSA

3HaTh W TIOHUMATh TEPMUHBI, CBA3aHHBIE C PpaA3JIMYHBIMU BHUAAMU YHUCET
U CIoco0amMu WX 3alllCH, MEPEXOJIUTh (€CIM 3TO BO3MOXHO) OT OJIHOM (hOpMBI 3arucu
YHClia K IpYrou.
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CpaBHUBATH U YIOPSIOYMBATH LIEITBIC YHCIIA, OOBIKHOBEHHBIC U JIECATUYHBIC APOOH,
CpPaBHUBATh YMCJIa OJTHOTO U Pa3HBIX 3HAKOB.

BrinonusaTh, couerast yCTHbIE U TUCbMEHHBIE TTPUEMBI, apu(PMETHUECKUE JEHCTBUS
C HATYpPAJIbHBIMHA M IEJIBIMH YHCIAMH, OOBIKHOBEHHBIMH W JECATUYHBIMHU JIPOOSMH,
ITOJIOKUTEIBHBIMU U OTPULATEIIbHBIMU YHUCIIAMMU.

BpuncisaTe 3HaUYE€HUS YUCIOBBIX BBIPAXKEHWM, BBINOJIHATH IPUKUIAKY U OLIEHKY
pe3yibTara BBIYUCICHUM, BBIMOIHATH MPEOOPA30BaHUSI YUCIOBBIX BbIpaXXCHUHU
HA OCHOBE CBOMCTB apu(METUYECKUX JACHCTBUH.

COOTHOCUTH TOYKY Ha KOOPJWHATHOW MPSAMOM C COOTBETCTBYIOIIMM €W YHUCIOM
U n300pakaTh Yucia TOUKaMU Ha KOOPAWHATHOMN MPSMOM, HAXOAUTh MOAY/Ib YUCIIA.

COOTHOCUTH TOYKH B MPSMOYTOJIbHOW CUCTEME KOOPAMHAT C KOOPJAUHATAMU ITOU
TOYKH.

OKpyrJyTh 1eJbIe YHCiia U JeCATUUHBIC TPOOU, HAXOAUTh MPUOJIMIKEHUS YUCE.

YucaoBbie 1 OyKBeHHbIE BbIPAKEHUS

[lonumate u ymoTpeOJIATH TEPMUHBI, CBSI3aHHBIC C 3alMCHhI0 CTEMEHU YHCIIa,
HaxXOIWTh KBaApaT W KyO 4YHWCHA, BBIYUCIATH 3HAUEHUS YHCIOBBIX BBIPAKEHUH,
COJIEPIKAILUX CTEIICHHU.

Ilonp30BaTbCs mNpHU3HAKAMU JACIMMOCTH, pPAaCKJIAAbIBATh HATypaJbHBIC YHCIIA
Ha IIPOCTBIE MHOKUTEIIN.

[Tonp30BaThCs MacIITaOOM, COCTABIATh MPONOPLMH U OTHOIIECHHUS.

Hcnonb3oBaTh OYKBBI 111 O0O3HAYEHHUs YHUCEN NPHU 3alUCH MaTEMaTUYECKHUX
BBIPAKEHUM, COCTAaBIATh OYKBEHHbIE BBIPAXEHUS W (HOPMYJIbl, HAXOJUTh 3HAUECHUS
OYKBEHHBIX BBIPaXEHHM, OCYLIECTBIISAI HEOOXOIMMBIE MTOICTAHOBKU U IPeoOpa3oBaHMUsL.

Haxonnts HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemenne TekcTroBbIX 32124

Pemats MHOTOIIArOBBIE TEKCTOBBIE 3a/1a4U ApU(PMETHUECKUM CIIOCOOOM.

Pemarp 3agauu, CBS3aHHBIE C OTHOIIEHHEM, IMPOMOPLUOHAIBLHOCTHIO BEJIWYUH,
MPOLIEHTAMU, PelllaTh TP OCHOBHBIE 337a4M Ha IPOOU U MPOLIEHTHI.

Pemate 3amaum, cogepxaniie 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMUUHBI: CKOPOCTD,
BpEMS, pPACCTOSIHUE, II€HAa, KOJUYECTBO, CTOMMOCTbH, IPOU3BOAMTEIBLHOCTb, BpPEMS,
o0beMa paboThl, HCHONb3Ys apuMEeTHUUecCKUe JCHCTBUS, OLEHKY, HPUKUAKY,
MOJIb30BaThCS €AMHUIIAMU U3MEPEHHUSI COOTBETCTBYIOIIUX BEJIUYHH.

CocTaBnsTh OYKBEHHBIE BBIPAXKEHUS 110 YCIOBHIO 331a4H.

N3BnekaTs uHpOpMAIUIO, IPEICTABICHHYIO B TA0IUIAX, HA TMHEHHOM, CTOI04YaTOM
WIM  KPYroBOM  JuMarpaMmax, MHTEPIPETHUPOBATh  MPEACTABJICHHbIE  JIaHHBIE,
MCIIOJIb30BaTh TAHHbBIE TP PELICHUH 3a7a4.

[pencraBiaTe HHPOPMALKIO C TOMOILBIO TaOJNLL, TUHEHHOM U CTOI04aTON AUarpamMmm.

Harasinnasi reomerpust

[IpuBomuTh mNpUMEpPHl OOBEKTOB OKPYXKAIOIIETO0 MHpa, UMEIMUX GopMy
W3YYCHHBIX TEOMETPUUCCKHUX TIJIOCKHX W MPOCTPAHCTBEHHBIX (UTYP, IPUMEPHI PaBHBIX
U CUMMETPUYHBIX UTYD.
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N300paxkaTh ¢ MOMOIIBIO IUPKYJS, JTUHEWKH, TPAHCIOPTUpPA Ha HETMHOBAHHOM
U KJIeT4aTol Oymare M3ydeHHbIE IUIOCKHE FeOMeTpHUecKue (pUrypsl u KOHPUTypaluu,
CUMMETpPUYHbIE (PUTYPBI.

[Tonp30BaThCs TEOMETPUUECKUMM MOHATUSIMM: PAaBEHCTBO (UTYp, CHUMMETpPHS,
UCIIO/Ib30BaTh TEPMUHOJIOTUIO, CBA3aHHYIO C CHUMMETPUEH: OCh CUMMETPHUM, LIEHTP
CUMMETPUH.

Haxonuts BeIMYHUHBI YTII0B U3MEPEHUEM C IOMOLIBIO TPAHCIIOPTUPA, CTPOUTD YTJIbI
3aJaHHOM BEJMYUHBI, ITOJIB30BAaThCS IPU PEIIEHUH 3a7ad TpaJyCHOM MEpOMl yIJIoB,
pacro3HaBaTh HAa YEPTEkKAX OCTPBIM, MIPAMOUN, PA3BEPHYTHIA U TYIION YTJIbI.

BpuucmaATh  1IMHY JIOMaHOM, TIEPUMETP MHOTOYTOJIbHHMKA, IOJIb30BaThCA
€IMHUIAMU HW3MEPEHHMsS [UIMHBL, BBIPAXKATHh OJHHU E€IMHMIIBI U3MEPEHHs JUIMHBI 4epe3
IpYTHe.

Haxonute, HCnonb3ys 4YEepTEKHBIE HHCTPYMEHTBI, PACCTOSAHHUA: MEXKAY JBYMs
TOYKaMH, OT TOYKH JI0 IPSIMOM, IJTMHY ITyTH Ha KBaJPAaTHOMN CETKE.

Boruncnate miuomans GUryp, COCTaBIEHHbIX U3 IPSIMOYTOJIBHUKOB, UCIOIb30BaTh
pazOueHne Ha  OPSAMOYTOJIBHMKM, Ha  paBHble  (UIYpbl,  JOCTpPauBAHUE
N0 IPSAMOYIOJIbHHMKA, IOJIb30BaThCS OCHOBHBIMH EIUHULIAMH H3MEPEHMs IUIOLIAJH,
BBIPAYKaTh OJITHU €IMHHUILIBI U3MEPEHUS IIJIOIAAN Yepe3 ApYyTrue.

Pacno3HaBarh Ha MOHENSX U HW300paXEHHUSIX MNUPAMUIY, KOHYC, LHJIHHJIP,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPUINHA, peOpO, IpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0paxkaTs Ha KiieT4yaToi Oymare npsiMOYTOIbHBIN MapalijieIeHUIIe]I.

Boruncnsate 00beM MpSIMOYTOJIBHOTO Mapajulesienumnena, KyOa, IOJb30BaThCs
OCHOBHBIMHU €AMHHUIIAMH U3MEPEHUsI 00bEMa;

Pemlare HecnOXKHBIE 3amaud  HA HAXOXKIECHHME TE€OMETPUYECKUX BEIUYUH
B IIPAKTUYECKUX CUTYaLUSX.
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TEMATHYECKOE INTAHUPOBAHUE

5 KJIACC
HanmenoBanue paznena |KommuectBo OcHoBHOE OCHOBHBIE BU]T
(Tembl) Kypca 4acoB COZIepXKaHUe
HatypanbHble uncia. 43 Hecatuunas Yurarb, 3aNIUCHIBATH,

JlelicTBUsI ¢ HaTypaIbHBIMU
YHCIIAMU

CUCTEMA CUMCIICHHUS.
Psn maTtypanbHbIX
YUCe.
HarypanbHslii psa.
Yucio 0.
HarypanbHbie uncia
Ha KOOPAMHATHOMN
IIPSAMOM.
CpaBHeHue,
OKpYTJICHUE

HATypaJIbHbIX YHCEIL

Apudmernueckue
JICUCTBUS

C HATypaJIbHbIMHU
yuciamu. CBoiicTBa
HYJISI TIPU CIIOKEHUH
1 YMHOXXCHUH,
CBOMCTBA CIMHUIIBI
MPU YMHOKECHUHU.

npeajaratb U 00CyK/1
HN300paxaTh KOOpAUH:
TOYKaMH Ha KOOPJIUHAT
TOYKH.

HcciienoBars CBOMCTB
P CIIOXKEHUHU U YMHO)
HUcnonb3oBars NpaBu
Beinonnsares apugmer
YUCIaMU, BBIYHCIATH
CO CKOOKaMH U 0€3 CKO!
3anuchIBaTh IPOU3BE]
CTEIIEHU, MCIIOJIb30BAT
MOKAa3aTelb), BIYUCIIS
BbInOMHATH NPUKUIAK
BBIPDAKCHUH, MpeAJIara
BBIUMCJICHUM.
Hcnonb30BaTh NPH BE
Y COYETATEIIbHOE CBOWC
pacnpeeuTeIbHOE CB




ITepemecturensHoOe
1 COYETATEIIbHOE
CBOMCTBA CJIOKCHUS
Y YMHOXEHMUS,
pacrpeeuTeIbHOe
CBOMCTBO
YMHOXXEHHUS.
Jlenutenun

Y KpaTHbBIC YHCIIA,
Pa3JIoKEHUE Ynclia
Ha MHO>XHUTEIIH.
Jenenue

¢ ocratkoMm. [IpocTeie
1 COCTaBHBIC YHCIIA.
[Tpu3naku
JNEIMMOCTH Ha 2, 5,
10, 3, 9.

CrerncHb

C HaTypaJbHbIM
MOKa3aTeJIeM.
Yucmosbie
BBIPAKCHMUS;
IIOPSIAOK AEHCTBHM.
Penienne TeKCTOBBIX
3a7a4 Ha BCE
aprupMeTHUIECKre

U IPUMEHSATH MPaBUJI
BBIPAKEHUM HA OCHOBE
HMccaenoBarhb 4HCIOBL
H 000CHOBBIBATh I'HII(
H BBIBOJBI 10 PE3YJIbT:
D®opMyJIHPOBATH OIPX
Ha3bIBATh JCIIUTEIIN U
MPOCTHIE U COCTABHBIE
U IPUMEHSITh NMPU3HA]
NPUMEHATH AJITOPUTM
MHOKHUTEIIN; HAXOAMUTh
YaCTHOE.

Pacno3naBaThb HUCTHUHH
0 HaTypaJIbHBIX YMCIIaX
1 KOHTPIPUMEDPBHI, CTPC
BBICKa3bIBAaHHM O CBOMC
KouncrpyupoBars mar
C IIOMOIIIBIO CBSI30K «I)
PemiaThb TeKCTOBEBIE 34/
HCI0Jb30BATH 3aBUCH
BpEMSI, PACCTOSHUE; 1€l
AHAJIM3HUPOBATH 1 OCM
nepedopmMyIupoBaTh
JTaHHbIC, YCTAHABJIHUBA
CTPOUTH JIOTUYECKYIO 1
MonesupoBaThb X011 Pt




JICHUCTBUS,
Ha JIBIKCHHC
1 TIOKYIIKH

CXEMBI, TAOIULIBI.
IIpusBoauTh, pazoupan
3aIUCH PEIICHUN TEKCT
Kpurnuecku oneHuBa
OCYHIECTBJISATH CAMOKC
Ha COOTBETCTBUE YCIIOB
Pemath 33712491 ¢ MOMC
BAPUAHTOB.
3HAKOMUTBHCH € UCTOP

Harnsgnast reometpus.
JIMHUM Ha IIIOCKOCTH

12

Touka, ipsimas,
OTPE30K, JIyY.
Jlomanasi.
N3mepenune qimHbl
OTpe3Ka,
METPUYECKUE
CIMHUIIbI
W3MEPEHHUS JIJTUHBI.

OKpyXHOCTb U KpYT.

IIpaxkTnueckas
pabota
«ITocTpoenue y3opa
W3 OKPYKHOCTEM».
Yrom. Ipsamon,
OCTpBIH, TYIIOU

Y pa3BEPHYTHIN
yribl. U3Mepenue

PacnosnaBarh Ha yep1
UCIIO0Ib3Ysl TEPMHUHOJIOT
YEPTEIKHBIX HUHCTPYMEH
yroJ, JIOMaHyo, OKPYX
Pacno3naBarnb, npuBo
MUpa, UMeroux Gopm
JIMHEWHBIEC Pa3MEpBI.

Hcnonb30BaTh JTUHENT
JUJISL TIOCTPOEHUS 1 U3M¢
BEJIMYUHY yTJia; CTPOW"
3aJ]aHHOM BEJIMYMHBI; O
OTPE3KHU, CTPOUTH OKP)
N300pakaTh KOHPUTY
U3 OTPE3KOB, OKPYIKHOC
U KJeTyaToi Oymare; i
CIoCo0bI, AT OPUTMBI
PacnosnaBarhb u n300)




YIJIOB.
[IpakTrueckas
paborta
«ITocTpoenue
YIJIOBY»

U KJIETYaTON Oymare T
VTJIbl; CPABHUBATH YT
BbIuncasiTh 1JIMHBI OT
IHoHuMaTh U MCIOIB3
3aBHCHMOCTH MEXK]Y €
Mep; 3HAKOMHUTbCSH C H
BBIPAKATh JIJIMHY B pa
HccnenoBars Gurypsl
U(ppoBbIE pECYpPCHI

OOBIKHOBEHHBIE POOH

48

HpoOs. [IpaBuiibHbIE
1 HETIPaBUIIbHBIC
npobu. OCHOBHOE
CBOWCTBO J1po0H.
CpaBHeHHe qpoOeii.
Cnoxenue

Y BBIYMTAHHE
OOBIKHOBEHHBIX
npobeit. CmeranHas
Ipo0b. Y MHOXKEHHUE
U JICIIeHNe
O0OBIKHOBEHHBIX
npo0eit; B3auMHO-
oOpaTHbIe ApoOH.
Penienue TekCTOBBIX
3a71a4, CoAepIKaIInuX
npoou. OCHOBHBIE

MopeaunpoBath B rpad
C MOMOIIbIO KOMITbIOTE
C OOBIKHOBEHHOM APOO!
YuraTh ¥ 321K CHIBATI
npeaiaraTb, 000CHOBI
YIIOPSIIOUUBAHUS POOK
N300pakaTh OOBIKHOB
Ha KOOPAMHATHOM TIPSy
MPSIMYIO JIJIsl CPAaBHEHU:!
DopMyIMpOBaTH, 3aIL
CBOMCTBO OOBIKHOBEHH(
CBOMCTBO JpOOH TS CO
JIpoOU K HOBOMY 3Hame
IIpeacraBasgTh cmelna
Y BBIJIEJATH LENYIO Yac
Beinonnsares apugmer
C OOBIKHOBEHHBIMU JIPO




3aj1a4u Ha ApoOH.
[Ipumenenue OykB
TUTSL 3aIACH
MaTeMaTUYECKUX
BBIPAKEHU N

Y MIPEJITOKEHUN

apuMeTHIecKuX Ienc
BBIYMCIICHUM.
BbINOMHATH NPUKUIAK
npeajiaratb v MpUMeR
IIpoBOAUTH HUCC/IETOB:
Ha YUCJIOBBIEC DKCIIEPUM
KOMITBIOTEPA).
Pacno3naBarhb HCTHHH
0 Ipo0siX, NPUBOAUTH
BbICKA3bIBAHMS U OTPI
Pemats TeKCTOBBIE 3a]
Y 3a7]a41 Ha HAXO0XKJICH]
YaCTH; BBISIBJIATH UX €
MoneaupoBarb X011 Pt
CXEMBbI, TaOJHUIIBI.
IIpuBoauTh, pazdupan
3aIMCH PEIICHUN TEKCT
Kpuruueckn oueHuBa
OCYILIECTBIISATh CAMOKOF
Ha COOTBETCTBUE YCIIOB
3HAKOMHUTBHCS ¢ HCTOP

Harsigaas reomerpus.
MHOTroyrojapHUKU

10

MHOroyrojabsHuKH.
YeTbIpeXyrojabHuK,
IIPSAMOYTOJIbHUK,
KBaJpar.
IIpakTnueckas

OnucbiBaTh, HCMOJIb3]
C TIOMOIIBI0 YEPTEKHBI
MOJIEIMPOBaTh U3 Oyma
IIpuBoaUTH MPUMeEPD]
(hopMy MHOTOYTOJIbHHUK




paborta
«ITocTpoenue
MPSAMOYTOJIbHUKA

C 3aJJaHHBIMH
CTOpOHAMH

Ha HEJIMHOBAaHHOU
Oymarey.
TpeyroyibHUK.
[L1omane

U TIEPUMETP
MPSIMOYTOJIbHUKA U
MHOT'OYTOJIBHHKOB,
COCTaBJICHHBIX U3
MPSAMOYTOJIbHUKOB,
€AUHULIBI
U3MEpEHUs
TUJIOLIA/IH.
Ilepumerp
MHOT'OYTOJIbHHKA

TPEYrOJIbHUKA, OLCHUB
BouI4uCaATh: EpUMET)
MHOT'OYT'OJIbHUKA; TJION
HN300paxxaTh OCTPOYTC
Y TYIIOYTOJIbHBIE TPEYT
CrpouTh Ha HETMHOBA
U TIPSIMOYT OJIbHUK C 33]
HcciienoBarb CBOMCTB
AKCIIEPUMEHTA, HAOJIIO]
CPaBHHMBATh CBOWCTBA K
KoncrpyupoBarb mar
C TIOMOIIIBIO CBSI30K «HE
PacnosnaBarh UCTUHH
O MHOTOYTOJIbHUKAX, M|
Y KOHTPIIPUMEPHI.
HccaenoBars 3aBucHN
€ro CTOPOHHI.
Hcnonb30BaTh CBOMCT
¢buryp; pa3ouBaTh nps
TPEYTrOJIbHUKH; COCTAB.
U PSIMOYT OJIbHUKOB U
Gburypsl Ha IPSIMOYTOJII
TJI0IA/]Tb.

BruIpaxkaTh BeJIMUNHY |
MU3MEPEHUS METPUYECKC
U MCIIOJIb30BATDH 32ABH(
€AUHULIAMY U3MEPECHUS




3HAKOMUTBHCHA C IPUM
Y TIEPUMETPA B MPAKTU
Pemars 3axaum u3 pea
U 00CYyKIaTh pa3Jjin4H

JlecsiTuuHbIe 1poOH

38

JlecaTuuHas 3a1mch
npo6eit. CpaBHeHUE
JNECATHYHBIX
po0eti.

JlencTBus

C ICCATUYHBIMH
TPOOSMHU.
Oxkpyriienue
TCCATUIHBIX
Tpooeii.

Pemenne TekcTOBBIX
3a71a4, COAepIKaInuX
npobu. OCHOBHBIC
3aJa4M Ha ApoOu

IIpencraBiasiTts necsaTu
YUTATH U 3aNUCHIBATE
npeaiaraTb, 000CHOBI
YIOPSIIOUUBAHUS J1ECHT
HN300paxarh necaTuyt
MPSMOM.

BoIsIBJISAAITH €X0CTBA I
JEHCTBUM C HATYyPAJIbHI
JTpoOsSIMU, OOBSICHATD U
BbinoaHsaTh apupmeTr
JIpOoOsIMU; BBIIOJIHATH
BBIYHCIICHUMU.
IIpumeHATH CBOMCTBA
JUTSl palliOHAIU3AIuU B
IIpuMeHATH IPaBUJIO
IIpoBoauTh HCCIETO0B:
OIUPAasiCh HAa YUCIIOBBIE
C MOMOIIbIO KOMITbIOTE
U TIPUBOJIUTH UX OOOCH!
PacnosnaBarh UCTUHH
0 Apo0sX, NPUBOIAUTH
BBICKA3bIBAHUSA 1 OT]




Pemarhb TEKCTOBBIC 34/
1 Ha HAXO0XKJICHHUE YacCT]
BBLISIBJISAITh UX CXO/CTB
MoneaupoBaThb X0 Pt
CXEMBI, TaOIUIIBI.
IIpuBoauTh, pa3zdupan
3aIUCH PEIICHUNA TEKCT
OnepupoBaTth APOOHE]
CUTYalUSIX.
Kputudecku oneHuBa
OCYILIECTBIISATh CAMOKO}F
Ha COOTBETCTBUE YCIIOB
3HAKOMHUTBHCH € HCTOP

Harmsannast reomerpust.
Tena u purypbl
B IPOCTPAHCTBE

MHoOrorpanHuKu.
N3o0paxkenue
MHOI'OI'PaHHUKOB.
Mopenu
MPOCTPAHCTBEHHBIX
TEJ.
[IpsAsMOyTONIBHBIN
napaJjiesenumne],
ky0. Pa3BepTku kyba
Y NIapaJUIeIICIIUIIE .
IIpaxkTnueckas
pabora «Pa3BepTka
KyOa».

PacnosnaBarh Ha uep
MHpe MPsSIMOYTOJIbHBIN
MHOTOTPaHHUKU, OMUCH
OLIEHUBATH JINHEHHBIE
IIpuBoaUTH MpPUMeEPHI
(dbopMy MHOTOTpaHHHKE
KyOa.

N300paxkarh Ky0O Ha K
HcciienoBars CBOMCTB
napaseNenurea, MHO
Pacno3naBarb 1 u300)
U TlapaJuieienuIea.
MonenupoBarth Ky0 u




O06bem kyo0a,
PSIMOYTOJILHOTO
napaJiieliernuIeaa

MaTepuasgoB, 00bSCHS]
Haxonurh n3zmepenus,
00BeM Kyba, IPSMOYTO.
HCCJIe10BATh 3aBUCHM
pedpa, BBIABUIaTh U 0
Haomoaars u npoBoj,
IJI0IIAIU U 00beMa, Tie
PacnosnaBarh UCTHHH
O MHOTOT'paHHMKAX, NP
CTPOUTH BbICKA3bIBAH
Pemiars 3apaum u3 pea

[ToBTOpeHue u 06001IeHNE

10

[ToBTOpEeHune
OCHOBHBIX ITOHSITHU
1 METOJIOB Kypca

5 kmacca,
0000111cHIE 3HAHUI

BouryucasiTe 3HaUCHUS
HaTypaJIbHbIE YHCIIA, O
BBITIOJTHSATH MPE00Pa3or
Bei0uparb cnocod cpa
NPUMEHATH CBOHCTBA
JUTSl palliOHAIA3aIuH B
OcyiecTBJIsITh CAMOK
U CaMOMPOBEPKY pe3yJT
Pemars 3apaum u3 pea
MaTeMaTH4YeCKHe 3Hal
y4€OHBIX TPEMETOB.

Pemars 3a1a4n pasHbl
PpEIIECHHMS 33/1a4H, BLIOH]

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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6 KIIACC

HaumenoBanue paznena |KonudectBo OcHOBHOE OCHOBHBIC BH]T
(TempI) Kypca 4acoB COJIepXKaHUE

HarypanbHbie uncia 30 Apudmernueckue BeinmosasaTs apugmert
JICUCTBUS HaTypaJbHbIMHU YHCJIAM

C MHOTI'O3HAYHBbIMH BBIpOKEHUH CO CKOOKal

HaTypaJbHBIMHU 3HAYEHUS BbIPAKCHUMN

yuciiaMu. YucinoBbie BbINoJHATH NPUKHIK

BBIPAKEHUS, BBIPAXKCHU M, IPUMEHS

MOPSIOK JIEVUCTBHM, HUcnonb3oBaTh Npu Bl

HCITOJIb30BaHUE 1 COUYETaTEeIIbHOE CBOM(

cKk0OoK. OKpyIJieHHe | pacmpeeIuTeIbHOE CB
HATYpAJIbHBIX YUCEJ. | CIIOKEHUS, CBOMCTBA 4]
Jemurenu u kpatHeie | McciaenoBarb 4uCIOBE
9HClia; HAaNOONBIIUN | YHCIOBBIE SKCTIEPUMEH

OOIIUI 1enUTENb THIIOTE3BI.

Y HauMEHbIIee P opMyIHpPOBATH OIP
o011ee KpaTHoe. HanOOJIBIIIErO OOIIETO
JlenuMocTh CyMMBI KpaTHOT0, MPOCTOI0 U
Y TIPOU3BENICHHUS. MNOHSATHS TIPU PELICHUU
Jlenenne IIpuMeHATH ajaropury
C OCTaTKOM. JEJINTENS 1 HAUMEHBIII
PelreHre TEKCTOBBIX | aJIFOPUTM PA3I0KEHUS
3a1a4 HccaenoBars yciosus

HccaenoBarh, 00CyxK]




1 000CHOBBIBATH BbIB
JIBYX YETHBIX YUCEN, [IF
Y HEYETHOI'O YHCEIL.
HccaenoBaTh CBOUCTE
YUCEeN.

IIpuBoAMTH NPUMeEPH!
pacno3HaBaTh BePHbI
O CBOMCTBAX YMCEIL, OI
C TIOMOUIBIO0 KOHTPIPH!
KoncrpyupoBarb Mat
C ITIOMOUIBIO CBSI30K «I)
PemiaTes TEKCTOBBIE 32)
JeIMMOCTH, apudmern
nepedop BCeX BO3ZMOXKE
MoneaupoBaTh X0 P«
CXEMBbI, TaOJIHUIIBI.
IIpuBonuTh, pazéupar
3aMUCH PEIICHUN TEKCT
Kpurnuecku oneHusBz?
OLUMOKH, OCYIIECTBISAT
Ha COOTBETCTBHE YCIIOE

Harisigaas reomerpus.
[IpsiMbI€ Ha MJIIOCKOCTH

[leprieHAUKYIIApHBIE
IIPSIMBIE.
[TapayuienbHbIE
IIpSIMBIE.
Paccrosinne mexny

PacnosnaBare Ha yep?
PACITOJIOKEHHS ABYX IIj
MN300paxkaTh ¢ moMoIn
Ha HEJIMHOBAHHOW M KJI
npsiIMbI€, 1BE MapauIel




JIBYMSI TOYKaMHU,
OT TOYKH JI0 MPSIMOW,
JUTMHA MapuipyTa

Ha KBAJIpPATHOU CETKE

NEPIECHIUKYIISIPHYIO 12
IIpuBOIUTH PUMeEPD]
Y MIEPIECHIUKYJISPHOCT]
PacnosnaBars B MHOT
Y MapajliesIbHbIE CTOPO
MN300paxaTs MHOTOYT
NEPIEHIUKYIISIPHBIMH (
Haxonurthb paccrosiHue
JI0 TIPSAMOM, JUIUHY IIYT:
UCIIOJIBb3YS IU(PPOBBHIE |

Ipobu

32

OOBIKHOBEHHAS
Jpo0b, OCHOBHOE
CBOMCTBO Jpo0H,
COKpaIeHue Apooeii.
CpaBHeHue

U YIIOPSITIOYMBAHNC
po0ei.
Jlecsituanbie 1pobu
U MeTpuYecKas
cucreMa Mep.
Apudmernueckue
JICCTBUSI

¢ OOBIKHOBEHHBIMH
U IECITUYHBIMU
JTPOOSMHU.
OTHomeHwue.

CpaBHuBaThH U ynops
CpaBHEHUS IPOOECH.
IIpencraBasiTh 1ecAaTy
po0Oeit 1 OOBIKHOBEHH
IKBUBAJIEHTHBIE Mpe/l
CpPaBHEHUH, MPU BBIYHUC
HUcnonb3oBaTh AecATH
BEJIMYMH B METPUUECKC
BoinosHaTh apudmer
¢ OOBIKHOBEHHBIMU U ]I
BbIyuciasaTh 3Ha4CHUS
OOBIKHOBEHHBIE U JIECS’
npeoOpa3oBaHus IPpooe
cBoiicTBa apupMeTHyE
BBIUMCJICHU M.
CocTaBJasATh OTHOIIEH




JleneHue B JaHHOM
OTHOILLICHUH.
Macira0,
MIPOTNOPIIUSL.
ITonsiTue nporieHTa.
Brruncnenue
MpOLICHTa

OT BEJIMYUHBI

Y BEJIUYHMHEI 10 €¢
MIPOIICHTY.

PenieHne T€KCTOBBIX
3a/1a4, CoAepKaInuX
IpoOU U MPOLIEHTHI.
[IpakTnueckas
pabota «OTHOIIIEHHE
JUTUHBI OKPYXKHOCTH
K €€ JUaMeTpy»

OTHOLIECHUE BEJIMYHH, ]
OTHOIIICHHUH.
Haxonurh 3xcniepume
OKPY>KHOCTH K €€ JIham
HNurepnperupoBarhb v
HAXOAMTH MaciiTad 1
UCIOJIb3Yys MacIlTao.
OO0BSICHATH, YTO TAKOK
CO CIIOBOM «ITPOLICHTY.
Boipaxkarh pOLEHTHI
OTHOIIEHHUE JIBYX BEIN
Bb1uncJITh IPOLEHT ¢
OKpyrasaTh apodu u 1
YHCelL.

Pemiath 3apaum Ha ya
Ha HaxOXXJICHUE ApoOu
o ee ApoOu (TIPOLICHTY
COCTABJISIET OJIHA BEJIUT
IIpuBoauTs, pasoupa
3aMUCH PEIICHUN TEKCT
HN3BaekaTrs nHpopmal
WHTEPIPETUPOBATH TAO
HauOOoJbITIIee M HANMEH

Harmsannast reomerpust.
Cummerpus

OceBast cuMMeTpus.
LenTpanbHas

PacnosnaBarp Ha yep?
OT PYKH, CTPOUTH C 11O




CUMMETpHSL.
ITocTpoenue
CUMMETPHUYHBIX
uryp.
[IpakTrueckas
pabora «OceBas
CUMMETPHUS.
Cummerpus

B [IPOCTPAHCTBE

(OTpe30K, JTOMaHYIo, TP
OKPYKHOCTb), CHMMET]
MPSIMOU, TOUKH.
Haxoaurh npuMepsl ¢
MopeaupoBathb u3 Oy
OTHOCHUTEJILHO MPSAMON
KOH(UTypayu, UCIOJI]
YyCyie C TOMOIIbIO 1u(
HcciienoBarb CBOKCTB
C CUMMETpHUEN, UCIIOIb
MOJIETUPOBAHUE.
O06ocHOBBIBATH, ONPO
YTBEPKIACHUSL O CUMME

Bripaxkenus ¢ OykBamu

[Ipumenenue OykB
JUIS 3aIUCH
MaTeMaTHYECKUX
BBIPAKECHU N

Y TIPEIJIOKEHNN.
bykBeHHbIE
BBIPKECHUS

Y YUCJIOBBIE
IIOJICTAaHOBKH.
bykBeHHbBIE
PaBEHCTBA,
HAaXO0XJICHHE

HNcnonb30BaTh OYKBbD!
MaTeMaTUYECKUX YTBE|
BBIPAXKECHUS 110 YCIOBU
HcciienoBarb HECTOXK]
UCIOJIb30BaTh OYKBBI [
BpruncjasaTs 4ucioBoe
MIPU 33JIaHHBIX 3HAYCHY
3anuceiBaTh GOpMYyJI
NPSIMOYTOJIbHUKA, KBaJl
KpYT'd; BbINOJHATH Bb
CocraBasarTb popmMy.i
BEJIMYMHAMU: CKOPOCTE




HEU3BECTHOT'O
KOMITOHEHTA.
DopMyJibl

KOJIMYECTBO, CTOMMOCT
pabOThI; BHITIOTHATH Bb
HaxonuThb HEH3BECTHD
EeNCTBUSI

Harnsannast reomerpusi.
@urypsl Ha IIOCKOCTH

14

YeThIpexyroabHUK,
IIPUMEPBI

YEThIPEX YT OJIbHUKOB.

[IpsamoyronapHUK,
KBaJ[paT: CBOMCTBA
CTOpOH, YTJIOB,
JTaroHaseu.
N3mepenue yrios.
Bunarer
TPEYTOJIbHUKOB.
[Tepumerp
MHOTI'OYT'OJIbHHKA.
[Inomaas GUrypsl.
DopMybl
repumMeTpa

Y TUJIOIIAINA
NPSAMOYTOJIbHUKA.
[TpubmmxenHoe

U3MEPEHHE TUIONIAIU

dburyp.
[IpakTnueckas

HN300paxarh HA HENUE
C UCIOJIb30BAaHHUEM YEP
YETHIPEX YT OJILHUKH C 3
C mapaJJIEIbHBIMU, TEP
CTOPOHAMH, NPSIMBIMU |
TPEYT OJIbHUK.
IIpensnaratb u 00Cy:K]
MTOCTPOCHHS.
HccaenoBarh, UCIIOID!
MOZENNPOBAHUE, CBOM(
pa30buBaTh Ha TPEYTOJIk
O0ocHOBBIBATD, OIIPO
YTBEPXKACHUS O TIPSIMO!
BEpPHBIC U HEBEPHBIC YT
N3MepATH U CTPOUTH
B TOM YHCJIE B MHOTOYT
Pacmo3HaBaTh OCTPbIE
PacnosnaBars, u300p:
MPSAMOYTOJIbHBIN, TYIIO!
PaBHOCTOPOHHHUM TPEYI
Boeraucasite nepuMeTy




pabota «ILnomranp
Kpyra»

MHOTOYTOJIbHHKA pa30l
Ha paBHBIEC (DUTYPBI, UC
U3MEPEHUs IJIMHBI U I1J
HUcnonb3oBaTh npuodiI
¥ TUIoIaieil Ha KieTya
U3MEpEHUEe JUTUHBI OKP!

[ [0JIO)KUTETLHEIE
Y OTPULIATEIIbHBIC YHCIIa
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Llenbie uncna.
Monaynb yncna,
reoMeTpUYEeCKast
MHTEpIpeTaIus
Moy, HucnoBbie
MIPOMEKYTKH.
[TonoxxurenbHbIE

Y OTpHUILIATEIIbHBIE
yucna. CpaBHEHUE
MOJIOKUTEIbHBIX

U OTPUIIATEIIbHBIX
YHCell.
Apudmernueckue
JICMCTBUS

C MOJIOKUTEILHBIMU
U OTPULIATEIbHBIMU
YHUCIaMH.

Pemenne TekCTOBBIX
3a7a4

IpuBoauTh NpUMeEPH!
MTOJIOKUTENBHBIX U OTP
N300paxkaTsp 11ebIe 4l
Y OTPULIATEIIbHBIE YUCT]
HCNO0JIb30BATh YUCJIOR
IIpumeHsaTH NpaBUIa
qyycia; HAXOAUTh MO/
DopmyJMpOBATH NPa
Y OTPULIATEIIbHBIMU YU
YHCIJIOBBIX BBIPAKECHUM,
C TIOJIOKUTENBHBIMHA U
IIpyMeHATH CBOMCTBA
JUTs ipeoOpa3oBaHUs C




[IpencraBieHne JaHHBIX

[IpssmoyrosibHas
CUCTEMa KOOpAMHAT
Ha TUIOCKOCTH.
Koopaunate! Touku
Ha TUIOCKOCTH,
abcuucca

¥ OpJIMHATA.
Cronbuarsie

U KPYTOBBIC
JUarpaMMel.
[IpakTrueckas
pabota «Iloctpoenue
JTUarpaMmm.
Petienne TekCcTOBBIX
3aJ1a4, CoAepKalux
JTaHHBIE,
IpeJICTaBIICHHBIC

B Ta0IMIIaX

U Ha uarpammax

OOBLACHATH U MJLITIOCT
CHUCTEMBbI KOOPJIMHAT H:
TEPMUHOJIOTHIO; CTP OH
TOYKU U (PUTYPHI T10 33
KOOPAMHATHI TOYEK.
Yurarb cTon0O4YaTHIE U
HHTEPNPETUPOBATH JI;
JarpamMMel.
HUcnonb3oBarb HHEPOL
B Ta0JIMIIaX, HA JUArpal
Y 3314 U3 PEATbHOM XK

Harysigaas reomerpus.
@urypsl B IpOCTPaHCTBE

[IpssMOyTONIBHBIN
napasiesienue],
KyO, pu3Mma,
IUpaMU/Ia, KOHYC,
WIMHID, [Iap

u cdepa.
Nzobpaxenue

PacnoznaBare Ha yep?
ApaMULy, IPU3MY, L
OT PYKH, MOAEJTHUPOBA)
U 1p.

IIpuBoauTH NpUMeEPH!
UMEIONTNX (POPMBI HA3E
HUcnonb3oBaTh TEpMHU




IPOCTPAHCTBEHHBIX
¢uryp. [Ipumeps
pa3BepPTOK
MHOT'OTPaHHHUKOB,
IIAJIUHIIpa U KOHYcA.
[IpakTrueckas
paborta «Co3nanue
Moaenen
IIPOCTPAHCTBEHHBIX
burypm.

Ilonsarue ooneMa;
CIMHUITBI U3MEPCHUS
obbema. O0beM

OCHOBAHME, BBICOTA, Pa
N3yuyarthb, uCNIONB3YA 3
MO/JICTTMPOBAHUE, B TOM
CBOMCTBA HA3BAHHBIX 1
U Pa3JIHdMs: MEXTY IT
UWJIMHIPOM, KOHYCOM 1
PacnoznaBarsb passep
MUPAMUJIBI, KOHYCA, I
TeJla U3 Pa3BEPTOK, CO3
Co3naBatb MOIeJIH IIf
MIPOBOJIOKH, MJIACTHIINE
N3MmepsaTs HA MoaeJist
JAaMETp 1apa.

MPAMOYTOJIBHOT'O BeiBoauth opmy.ry ¢
napasJenenurena, napasenenumnea.
Ky0a, popmyIsl Boeruucasats mo ¢popm;
o0beMa napajJenenurena, Kyo
00BbeEMa; BBIYMCISTH O
napaJiyIeNICIUIIeIOB; pe
[ToBTOpeHHUE, 0000IICHNE, 20 [ToBTOpEHUE BorunciasTe 3Ha4YeHUA

CHCTCMaTHu3alusi

OCHOBHBIX ITOHSITUMN
Y METOJIOB KypCOB
5 1 6 KJIaccos,
00001IeHNE

HaTypaJbHBIC, LIETIbIC, I
YHCiIa, OOBIKHOBEHHBIE
npeoOpa3oBaHUs YHUCET
Bpi0uparts ciocod cpe




U CUCTEMATH3aNUs
3HAHUU

NPUMEHATH CBOMCTBA
JUISL PALIMOHAIIA3A1AHN B
Pemars 3agaun us pe:
MaTeMaTH4YeCKue 3Hal
IIPEIMETOB.

Pemiarb 3a7a4um pasHr
BbIOMPATH CIIOCOOBI P
OcyiecTBIsITh CaM ol
Y CaMOITPOBEPKY PE3YII

OBIIEE KOJIMYECTBO
YACOB IIO I[IPOIPAMME
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OEJIEPAJIBHAS PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

IMNOACHUTEJIBHAA 3AIINCKA

AnreOpa SBISETCA OJJHUM U3 OMOPHBIX KYpPCOB OCHOBHOTO 00IIero 00pa3oBaHUs:
OHa oOecreynBaeT U3Y4YCHHE JPYruX IUCHUIUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK
¥ T'YMaHUTApPHOTO LUKJIOB, €€ OCBOCHHE HEOOXOAUMO JUIsl MIPOJIOHKEHUs 00pa3oBaHus
U B TIOBCEJHEBHOW Ku3HU. PazBuTue y 0Oy4aromMxcsi Hay4YHBIX IPEICTaBICHUUN
0 MPOUCXOXKJACHUM U CYHNIHOCTH alreOpandeckux aOCTpaKIui, croco0e OTpaKeHUs
MaTeMaTUYeCKOM HAayKOW SIBJICHUW M MPOIECCOB B NPUPOJE U OOIIECTBE, POJH
MaTeMaTHYECKOr0 MOJICIMPOBAHUSI B HAyYHOM MO3HAHWHM U B MPAKTUKE CIIOCOOCTBYET
(GhOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAYECTB MBIINUICHUS, HEOOXOIMMBIX
JJIS aJlaliTallii B COBpEMEHHOM ITu(poBOM ob1iiecTBe. M3ydueHue anreopsl o0ecrneunBaeT
pa3BUTHE yMEHHsS HaOI0JaTh, CpPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NENUCTBUS M BbIBOJBI, (QopMynupoBaTh yTBepkaeHus. (OcBoeHHE Kypca anreOpsl
o0ecreynBaeT pa3BUTHE JIOTUYECKOIO MBIIUICHUS OOYYaIOIIMXCS: OHU HCHOJIb3YIOT
JNEIYKTUBHbIE W HWHAYKTUBHBIE PACCYXKIECHHS, O0O0OOIIEHHE U KOHKPETHU3ALUIO,
abctparupoBanue u anayoruto. O0ydeHue ajnredpe npeanoiaraeT 3HaYuTeNbHbIA 00beM
CaMOCTOSITEITLHOM JIEATENHHOCTH O0YUYAIOIIMXCS, TIOATOMY CAMOCTOSATEIBLHOE PEIICHUE
3aJ1ay ABJISIETCS pean3alueil A1esITeIbHOCTHOTO MIPUHIIUIA O0YUEHUS.

B crpykrype mporpammbl yueOHOro Kypca «Anredpa» ajii OCHOBHOTO OOIIEro
o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOANYCCKUE JUHUU:
«Hucna v BEIYUCICHUS Y, « ANTeOpandeckue BRIPAKECHUSN», « Y PAaBHEHUS U HEPABEHCTBAY,
«OyHKMmW». Kaxmas w3 3THUX COJEpKaTeIbHO-METOAUYECKUX JIMHUM pPAa3BUBACTCS
Ha TPOTSKEHUU TPEX JIET U3YYEHUS Kypca, B3aUMOJICUCTBYS C APYTUMH €T0 JTUHUSIMH.
B xone uzydenust yaueOHOro Kypca 00ydaromumMcs TPUXOAUTCS JIOTUUYECKH PacCyKAaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM SI3bIK. B CBSI3M ¢ 3TUM B mporpammy
y4e0OHOT0 Kypca «AJredpa» BKIIIOUEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPECTABICHHBIC
BO BCEX OCHOBHBIX pa3lieJlax MaTeMaTH4yecKoro oOpa3oBaHUs M CIIOCOOCTBYIOIINE
OBJIAJICHUIO OOYYAIOMIMMHUCS OCHOB YHHBEPCAIBHOTO MAaTEMaTHYECKOTO  SI3BIKA.
CopepxaTeTbHOU U CTPYKTYPHON 0COOCHHOCTHIO y4eOHOTO Kypca « Anredpay siBIsieTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nuHUU «Hucna U BEIYUCIEHUS CIYKUT OCHOBOM MJIsi JadbHEUIIEro
W3YYCHUS MATEMATHKH, CIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOIMIMUXCS JIOTUYECKOTO
MBIIUIEHUSI, (OPMUPOBAHUIO YMEHHUSI TOJIb30BAThCS ~ AJITOPUTMAMH, a TaKXKe
NpUOOPETEHUIO MPAKTUYECKUX HAaBBIKOB, HEOOXOAMMBIX Jisi MOBCEIHEBHON >KU3HHU.
Pa3BuTue MNOHATHS O 4YKCIIE HA YPOBHE OCHOBHOIO OOHIEro oOpa3oBaHUs CBA3AHO
C palMOHAJbHBIMU W HUPPAIMOHATIBHBIMU YHUCIaMH, (POPMUPOBAHUEM IMPEACTABICHUN
0 JICWCTBUTEIHHOM 4YMCIE. 3aBEpIICHUE OCBOCHUSI YMCIOBOW JIMHUM OTHECEHO
K cpeHeMy 0011eMy 00pa30BaHUIO.
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Conepxanue AByX anreOpanvecKux JIMHUN — «AJreOpandecKue BBIPAKCHUS
U «YpaBHEHHS U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Y OOYUAIOIIMXCS
MaTeMaTU4YeCKOro arrmapara, He0OX0IUMOTro JIsl pEHICHUS 3a/1a4 MaTeMaTUKU, CMEXKHBIX
MPEIMETOB W TPaKTUKO-OPHEHTHPOBAHHBIX 3adad. Ha ypoBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus Y4eOHbBI MaTepuall TPYNIUPYETCS BOKPYT PAIMOHATIBHBIX BBIPAKECHUM.
AnreOpa JEMOHCTpUPYET 3HAYCHUE MATEMAaTHKW KakK s3bIKa I TTOCTPOCHUS
MaTeMaTUYECKUX MOJIEJICH, OMMcaHus MPOLIECCOB U SBJIICHUN peanbHOro Mupa. B 3agaumn
o0ydeHus anredpe BXOIAT TaKKe JaTbHEHIIee pa3BUTHE aJITOPUTMUYECKOTO MBIITUICHHUSI,
HEOOXOJIMMOT0, B YAaCTHOCTH, JJII OCBOCHUS Kypca HWH(GOPMATHKU, M OBJIAJCHHUE
HaBbIKAMHU JICIYKTUBHBIX paccyxkiaeHuil. I[IpeoOpazoBaHue CUMBOJIBHBIX (HOpM
CIIOCOOCTBYET  pa3BUTUIO BOOOpaKEHHS, CIIOCOOHOCTEH K  MaTeMaTU4eCKOMY
TBOPYECTBY.

Conepxkanue (PyHKIHOHAIBHO-TpAUUYECKON JIMHUM HAIEJICHO Ha IOJIy4YeHUE
OOyJaromMMUC 3HaHUK O (QYHKIUSIX KaK BaKHEHIIEH MaTeMaTHueCKOW MOACNN
JUTSL ONMCAHWSI M WCCIENOBAaHUS Pa3HOOOPA3HBIX TPOIECCOB W SIBJICHHWN B TIPUPOJIC
u oOmectBe. M3yuenne Marepuana CocOOCTBYET PAa3BUTHIO Yy OOYUYaIOIIUXCS YMEHUS
UCII0JIb30BaTh Pa3JIMYHbIC BbIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKU — CJIOBECHBIE,
CUMBOJIMYECKHE, TpaduuecKkne, BHOCUT BKJIaA B (DOPMHUPOBAHUE MPEACTABICHUN O pPOJIH
MaTeMaTUKH B PA3BUTHU LUBWIN3ALUH U KYJIbTYPHI.

CornacHo yuebHOMY IJIaHy B 7—9 Kiaccax u3ydaercs yueOHBINH Kypc «Anredpay,
KOTOPBI  BKJIIOYAET CJCAYIOIIME OCHOBHBIC paszfdenbl  cojepxkanus: «Yucna
U BBIUUCICHUSN», «AJreOpanyeckue BBIPAKEHUS», «YPaBHEHUS U HEPABEHCTBA,
«DyHKIIUN.

OO0miee 4YMCIO 4YacoB, PEKOMEHJOBAHHBIX [JII HW3YYEHHUs Y4eOHOTO Kypca
«Anrebpay», — 306 gacoB: B 7 kiacce — 102 gaca (3 gaca B Hemenmo), B 8 Kiacce —
102 gaca (3 yaca B Hezeno), B 9 kiacce — 102 vaca (3 yaca B HEJIEIO).

COIEPKAHUE OBYUEHUSA

7 KJIACC
YucJia 1 BBIYUCJIEHUS

JpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, TIEPEX0/T OT OAHOU (PopMBI 3amucHu apodeit
K apyrou. lloHsiTHE palMOHAIBHOIO 4YHWCIIA, 3alUCh, CPABHEHUE, YIOPAIOYNBAHUE
palMoHaIbHBIX 4YHuceld. ApudMeTHYeCKHe ASHCTBUS C PAIlMOHAIBHBIMU YHCIAMH.
Pemrenue 3amay U3 peaabHON MPAKTUKUA HA YacTH, HA JPOOH.

CrermeHb C HaTypaJbHBIM IIOKa3aTeJeM: oOIpenesieHne, mpeodpa3oBaHue
BBHIDOKCHUH Ha OCHOBE OIPEICICHUsS, 3alKuCh OONbIMMX 4Yuced. IIpomeHThl, 3amuch
IPOLICHTOB B BHjEC JpoOM U JApoOM B BHUJAEC MPOIEHTOB. TpH OCHOBHBIC 3aJauM
Ha MPOLICHTHI, PEIICHUE 3a/1a4 U3 PEaTbHOU MPAKTUKH.

[IpyuMeHeHne MPU3HAKOB JICIMMOCTH, PA3JI0KECHUE HA MHOXHUTEIM HATYypaJIbHBIX
YHcell.

PeasibHbIC 3aBUCUMOCTH, B TOM YHCIIC MPpsAMasi U 00paTHAsI TPOMOPIHOHATBLHOCTH.
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AsredOpanyeckue BbIPpasKeHUsA

IlepemeHHBIE, YMCIOBOE 3HAYEHHUE BBIPAXKEHHUS C TMEepeMeHHOW. JlomycTumeble
3HAYEHHUsI TepeMeHHbIX. [IpelcTraBieHre 3aBUCHMOCTH MEXKIY BEJIWYMHAMHU B BHUJIC
dopmynel. Beruncnenuss nmo ¢dopmynam. IlpeoOpasoBanne OyKBEHHBIX BBIPAKEHUH,
TOXKJICCTBEHHO PaBHBIC BhIPAKECHUS, IIpaBuiia IpeoOpa3oBaHus CYMM U MPOU3BEICHUH,
IpaBuJjia PACKPBITHS CKOOOK M IIPUBEJICHUS TIOJIOOHBIX ClIaraeMbIX.

CBoMCTBa CTENEHU C HATYPAJIbHBIM MMOKA3aTEIEM.

Onuouniensl W MHoroujeHsl. CreneHpr MHorouiaeHa. CrlokeHue, BBIUMTAHUE,
YMHOXXE€HHE MHOroujieHoB. DopMylibl COKpaIllEHHOTO YMHOXKEHHMS: KBaJpaT CyMMBbI
M KBaapar pasHocTh. Popmylia pa3HOCTH KBaJpaToB. Pa3nokeHWe MHOrO4JICHOB
Ha MHOKHTEJIIH.

YpaBHeHUs] U HEPABEHCTBA

VYpaBHEHUE, KOpEHb ypaBHEHHs, TpaBuia MpeoOpa3oBaHUS  ypaBHEHMUS,
PaBHOCWJIBHOCTb YPABHEHUM.

JInnelHOe ypaBHEHUE C OJHOM IEPEMEHHOM, YU CIIO KOPHEW JIMHEWHOTO YPABHEHMS,
pellieHne JMHEHHbIX YypaBHeHHW. COCTaBJIEHHE YPAaBHEHHM IO YCIOBHIO 33JayH.
PemreHne TeKCTOBBIX 3a/1a4 ¢ IOMOILIBIO YPABHEHUM.

JIluneiliHoe ypaBHEHHE C JBYMs TMEpPeMEHHbIMHU U ero rpaduk. Cucrema ABYX
JVMHENHBIX YPAaBHEHUI ¢ JBYMS IE€pEMEHHbIMU. PellleHne cucteM ypaBHEHH criocoOoM
1o1cTaHOBKH. [IpuMepsl pelIeHnss TEKCTOBBIX 33/1a4 C MTOMOIIBIO CUCTEM YPaBHEHUM.

DOyHKUMH

Koopannara Toukn Ha npsAmoii. YuCIIOBbIE MPOMEXYTKH. PaccTosHNE MEX LY IBYMS
TOYKaMH KOOPJAWHATHOU MPSMOM.

[IpssmoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuucca u oparHAaTa TOYKH
Ha KOOpAMHATHOM miIockocTu. [Ipumepsl rpadukoB, 3amaHHblx Qopmynamu. UrteHue
rpadukoB peasibHbIX 3aBUcUMoOcTed. [lonsatue Qynkiuu. I'paduk ¢pynkiuu. ColicTBa
byuaknuii. Jlunelinas ¢ynkuus, ee rpaduk. ['papuk ¢ynkuum y = |x|. ['padmdeckoe
pELICHNE JIMHEWHBIX YPABHEHNUW U CUCTEM JIMHEWHBIX YPABHEHHUM.

8 KIIACC
YucJia 1 BLIYUCTIEHUS

KBanparnsiii kopeHs u3 uncia. [lonstue o0 uppanuoHaibHOM yucie. JlecaTuanbie
NpUOIMKEHUST HPpAMOHATBHEIX uncell. CBoMCTBA apu(METHUYECKUX KBAJAPATHBIX
KOpHEN M MX MPUMEHEHHE K MPeoOpa30BaHUIO YHUCIOBBIX BHIPAXKEHUN U BHIYUCICHUSIM.
JIeCTBUTEINIBHBIC YHCIIA.

CreneHb ¢ 1ENbIM MOKa3aTeaeM U €€ cBorMcTBa. CTaHaapTHAS 3aMIUCh YHUCIIA.

AJuireOpanyecKue BbIpasKeHHUs
KBanpatHblil TpexusieH, pa3ioKeHne KBaIpaTHOTO TPeXWieHa Ha MHOKHUTEIH.
AnrebGpandeckas 1poOb. OCHOBHOE CBOMCTBO anreOpandeckoit npoou. CioxeHue,
BBIUMTAaHUE, yMHOKCHHE, IeJICHHE areOpandeckux apooeii. PanmonanbHbie BRIpaXKEeHUS
U UX npeoOpa3zoBaHuE.
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YpaBHeHUA ¥ HEPABEHCTBA

KBanmpatHoe ypaBHeHue, ¢opmyna KOpHEH KBaapaTHOTO ypaBHEeHHs. Teopema
Buera. Pemenne ypaBHeHHM, CBOISIIMXCS K JIMHEMHBIM U KBaApaTHbIM. [Ipocrenmime
IpOoOHO-pallMOHAIbHbIE YPABHEHUSI.

I'padpuueckass uHTEpHpeTalMsl YpaBHEHUH C JBYMS MEPEMEHHBIMHU M CHUCTEM
JIMHEWHBIX YPAaBHEHUM C IByMsI IEpeMEHHBIMU. [[prMephI penieHnst CHCTEM HETMHEUHBIX
YPaBHEHUMU C IBYMs IIEPEMEHHBIMU.

Pemennie TeKCTOBBIX 337a4 alNreOpandeckium CriocoOOM.

UucnoBble HEpaBEHCTBA U KX CBOWCTBA. HepaBeHCTBO C OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTBH HEpaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OMHOW NIEpeMeHHOM. CUCTEMBI
JIMHEVHBIX HEPABEHCTB C OJJHOU IEPEMEHHOM.

DyHKIMHA

[Tonsarue dyakuuu. OOIaCTh ONpEACNICHUS W MHOXKECTBO 3HAUYCHUH (DYHKIUU.
Crioco0bl 3a1aHus PYHKIIHA.

['paduk Ppynkuuu. Urenue cBoicTB pyHKIMU 110 ee rpaduky. [Ipumeps rpadukoB
GYHKIUNA, OTpaXaroluX peajbHble MPOILIECCHI.

OYHKIINHU, OMUCHIBAIOIINE MIPSIMYIO U OOPATHYIO MTPOMOPIIMOHAIILHBIE 3aBUCUIMOCTH,
nx rpadukn. @ynaknmm y = X2, ¥ = X%, y =Vx, y=|x|. I'paduueckoe perenne ypaBHeHUI
U CUCTEM YPaBHEHMUII.

9 KNIACC
Yuciia ¥ BBIYUCTICHUA

PanmonanbHbple 4Mcia, UppalMOHANbHBIE 4YHUCIA, KOHEYHbIE U OECKOHEUHbIE
JeCATUYHBIE IpoOU. MHOXKECTBO JACHCTBUTENBHBIX YKCENl, ACHCTBUTEIbHBIE YHCTa KaK
OECKOHEUHbIE JAECATUYHbIE IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEUCTBUTENBHBIX YUCEI U KOOPAUHATHOM IPSIMOM.

CpaBHeHUE IeHCTBUTENBHBIX YMCEN, apU(METHUECKUE NEHCTBUS C ACHCTBUTEBHBIMU
YHCJIAMU.

Pa3meppl  OOBEKTOB  OKpYXKArlOLIEr0o  MHUpa,  JAJIUTEIBHOCTh  IMPOLIECCOB
B OKpPY’KarolleM MUpeE.

[TpubmmxeHHOe 3HAa4YEHHE BEIMYMHBI, TOYHOCTh NpuOmbKeHus. OKpyrieHue
yucen. [Ipuknaka u onieHKa pe3yJbTaToB BBIYUCICHHMN.

YpaBHeHUs] M1 HEPABEHCTBA

JIuneriHoe ypaBHeHHe. Pemenne ypaBHEHUN, CBOAAIINXCS K JIMHEUHBIM.

KBanpaTtHoe ypaBHeHMe. PenieHue ypaBHEHMi, CBOISIIMXCSA K KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepbl pemieHuss ypaBHEHHH TPETbEU U UYETBEPTOM
CTEIICHEW Pa3JIOKEHUEM HAa MHOKHUTEIIH.

Pemenne npoOHO-palilMOHaNbHBIX YypaBHEHUH. PelleHne TeKCTOBBIX 3ajad
aIreOpandeckuM METOI0M.
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VYpaBHeHHE ¢ ABYyMs NepeMeHHbIMH U ero rpaduk. Pemenue cucrem IBYX
JIMHEWHBIX YPAaBHEHUH C IByMsI IEPEMEHHBIMU. PellleHne CUCTEM ABYX YpaBHEHUM, OTHO
U3 KOTOpBIX JHMHEHHOEe, a Jpyroe — BTOpPOM cremeHu. ['paduyeckas uHTEpHpeTanus
CHUCTEMBI YPABHEHHM C IBYMs IEPEMEHHBIMH.

Pemennie TekCTOBBIX 337a4 alNreOpandeckum CriocoOOM.

UucnoBble HEPaBEHCTBA U UX CBOWCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOW IIEpEMEHHOW. Pemenue cucrem
JMHENHBIX HEPABEHCTB C OFHON nepeMeHHon. KBanpaTHbie HepaBeHCTBA. | paduueckas
UHTEpIIpEeTalysl HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU.

DyHKIMH
KBagparuunas dyakuus, ee rpaduk u cBoricta. [lapaboma, KoOOpAUHATH BEPIIHHBI
napadoJibl, 0Cb CHMMETPUH TTapadOoJIbL.

I'padpuxn  dynxumii: y= kx, y= kx+b, y= g, y=x3%y=+x, y=|x|
1 UX CBOMCTBA.

YuciioBbIe NOCTEA0BATEIbHOCTH U NPOrPeccuu

[loHsiTHE YMCITIOBOM  MOCJENOBAaTEIbHOCTH. 3aJaHUE  IOCJEN0BATEIbHOCTH
pEKyppeHTHOM GopMynoii u popmysoil N-ro YieHa.

Apudmernueckas u reoMerpuueckas nporpeccun. dopmynbl N-ro  uieHa
apu(MeTHIECKON U TEOMETPUIECKON MPOrPECCHil, CYMMBI MEPBBIX N UJICHOB.

N300pakeHne 4IeHOB apu(pMETUYECKON U T€OMETPUYECKON MPOrpeccuil TOUKaMu
Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEMHBIM M SKCIOHEHUHAIBHBIM pocT. CIOoXKHBIE
IIPOLICHTBHL.

IHNPEJAMETHBIE PE3YJIBTATHI

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS TMPOTPaMMBI yueOHOTO Kypca «Aunredpay
K KOHIly oOyueHusi B 7 KJjacce.

Yuciia v BBIYUCICHUS

BrinonHsATh, couerast yCTHbIE M TUChbMEHHBIC PUEMBI, apuMEeTUUECKUEe TCUCTBUS
C PallMOHAIIBHBIMU YUCJIaAMU.

HaxonuTh 3Ha4eHUsT YUCIOBBIX BBIPAKCHUM, TPUMEHSITH pa3HOOOpa3HbIE CITOCOObI
U MPUEMBbl BBIYUCIICHHS 3HAUCHUUN APOOHBIX BBIPAKEHUM, COJlepKaIIUX OObIKHOBEHHbBIE
U JICCSITUYHbBIE JPOOH.

[lepexomuts OT omHOW GOpPMBI 3amMcu YHCEN K Apyrod (mpeoOpa3oBHIBATH
NECATUYHYIO JAp0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSTUYHYIO, B YaCTHOCTH
B 0€CKOHEUHYIO JICCATUYHYIO TPOOBb).

CpaBHUBATH U yNOPAIOYHUBATH PALIMOHATILHBIC YHCIIA.

OKpyriTh 4ucna.

BpInoNHATE NPUKHUAKY U OLIEHKY pE3yibTaTa BBIYMCICHHM, OLIEHKY 3HAYCHUU
YUCJIOBBIX BBIPAKEHUUW. BBIMOIHATE AEHUCTBUSA CO CTENEHAMU C HATypaJlbHBIMHU
IOKa3aTeJsIMHU.
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[TpuMeHSTh TPHU3HAKKA JCIMMOCTH, PA3JIOKEHHUE Ha MHOXHTEIH HaTypallbHbBIX
YuCell

Periath nmpakTHKO-OpHEHTHPOBAHHBIC 3a/1a4H, CBI3aHHBIC C OTHOIICHHEM BEJIHUYHH,
IPONOPIMOHATIBHOCTBIO  BEIMYWH, MPOIEHTAMH, WHTEPIPETHPOBATh PE3yJIbTaThl
PCIICHHMS 3a/1a4y C y4€TOM OIpPaHHYCHHUMN, CBA3aHHBIX CO CBOMCTBAMH pPaccMaTpPHUBACMBIX
0OBEKTOB.

AJuireOpanyecKue BbIpasKeHHUs

Hcnonp3oBaTh anreOpanyeckyr0 TEPMHUHOJIOTMIO U CUMBOJIMKY, MPUMEHSTH €€
B IIPOIIECCE OCBOCHHUS Y4eOHOr0o MaTepuala.

Haxonutpe 3HaueHuss OyKBEHHBIX BBIPAXEHUM NpU 3aJaHHBIX 3HAUYEHUAX
NIEPEMEHHBIX.

BoimonHsaTe npeoOpa3oBaHus LEIOr0 BBIPAKEHHWST B MHOTOWIEH MPUBEICHHEM
MOJIO0HBIX CJIAaraeMbIX, PACKPBHITHEM CKOOOK.

BBINIOJIHATE YMHOKEHHE OJHOWIEHA HA MHOT'OYJIEH U MHOTOYJICHA Ha MHOT'OYJIEH,
OPUMEHATH (POPMYIIBI KBaJpaTa CyMMBI M KBajipaTa pa3HOCTH.

OcCyIIecTBIATh Pa3JIoKEHHE MHOTOWIEHOB Ha MHOKUTEIHN C TOMOLIbIO BEIHECEHHUS
32 CKOOKHM OOILEro MHOXUTEINS, TPYNIHUPOBKU ClaraéMblX, MPUMEHEHUsS (opMyil
COKPAILLEHHOI'O YMHOKEHHS.

[IpumensaTh npeoOpa3oBaHHs MHOTOWIEHOB [JIsl PEIICHHs] PAa3M4YHbIX 3a7ad
U3 MAaTEMATHKHU, CMEXHBIX IIPEIMETOB, U3 PEAIbHON ITPAKTUKH.

Hcrnonp30BaTh  CBOMCTBA  CTENEHEM C  HATypPaIbHBIMM  MOKAa3aTEISIMHU
JUIs1 TpeoOpa3oBaHus BhIPAXKEHUM.

YpaBHeHUs] M HEPABEHCTBA

PemaTe nuHeliHbIE ypaBHEHHS C OHON EPEMEHHOM, IPUMEHSIS PABUJIA IIepexoaa
OT HCXOAHOTO YpPAaBHEHUS K PAaBHOCWIBHOMY eMy. [IpoBepATh, SBIAECTCS JIA YHUCIO
KOPHEM YpaBHEHMUSI.

[IpumensaTy Tpaduyeckue METONbI MPH PEIICHUH JIMHEWHBIX YPaBHCHHM W HX
CHUCTEM.

[TogObupars npuMepsbl Map YUCeN, SBISIIOIIUXCS PEIICHUEM JTUHEHHOTO YpaBHEHUS
C IBYMSI ITIEPEMEHHBIMU.

Ctpoutb B KOOPJIMHATHOM IUIOCKOCTH TpaduK JIMHEWHOrO YpaBHEHHUS C JIByMs
NEePEMEHHBIMHU, MOIb3YICh T'paUKOM, IPUBOAUTH MPUMEPHI PEIICHUSI YPABHEHHUS.

PemaTe cuctemMbl ABYX TMHEMHBIX YPABHEHUH C ABYMS IEPEMEHHBIMHU, B TOM YHCIIE
rpaduvecKu.

CocraBysTh 1 pemiaTh JUHEWHOE YPaBHEHHUE WJIM CUCTEMY JMHEWHBIX ypaBHEHUU
[0 YCJOBUIO 33aJa4d, HWHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJayu
IIOJIy4YECHHBIN pe3yJIbTart.

DyHKIMHA

N300pakaTh Ha KOOPIMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAWHATAM, JIy4d, OTPE3KH, HWHTEPBAJIbI, 3aMUCHIBATH YMCJIOBBIE MPOMEXYTKH
Ha aIreOpanyecKoM SI3bIKE.
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OTmeuats B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 33JaHHBIM KOOPAUHATAM, CTPOUTh
rpaduku TuHeHHBIX QyHKIMA. CTpouTs rpaduk QyHKIUU Y = |x|.

OnuceiBaTh ¢ NOMOIIbIO (YHKIMHI W3BECTHBIE 3aBUCUMOCTH MEXy BEIUYMHAMMU:
CKOpOCTh, BpeMsi, PAacCTOSHUE, IIeHa, KOJIUYECTBO, CTOMMOCTh, MPOU3BOAUTEIHLHOCTD,
BpeMsi, 00beM padOThI.

Haxonuts 3HaueHue GyHKINH 110 3HAYCHHUIO €€ apTyMEHTA.

[lonumate rTpaduueckuii crnoco0 MpeACTaBICHUS W aHaidu3a UHGOpMAaIuH,
U3BJIEKaTh U WHTEPIPETUPOBATh HMHGOPMAIMIO U3 TpaUKOB peabHBIX IMPOLECCOB
Y 3aBHCHUMOCTEH.

[IpenmeTHBIC pe3yJabTaThl OCBOCHHUS IMPOTpaMMBlI Y4EOHOTO Kypca K KOHITY
oOydenus B 8 Kkjacce.

Yucsia v BBIYUCTICHUS

Hcnonp30BaTe HaYaabHBIE MPEICTABICHUS O MHOXECTBE JAEHCTBUTEIIBHBIX YUCEI
JUTSl CpAaBHEHWsSI, OKPYTJICHWUS W BBIYUCICHUHN, W300pa)xaTh JACHCTBUTEIBbHBIC YHUCIIA
TOYKaMU Ha KOOPJAUHATHOM MPSAMOMU.

[IpumeHsATh TOHATHE apUPMETUUYECKOTO KBAJAPATHOTO KOPHSA, HAXOAWTh
KBaJpaTHbIE KOPHU, HCHONB3ys MpU HEOOXOAUMOCTH KaJbKYJATOP, BBIMOJHSIThH
npeoOpa3oBaHus BbIPAXKEHUMN, COIEPKAIIUX KBaJApPAaTHbIE KOPHU, HCIOJIb3Yys CBOMCTBA
KOpHEM.

Hcnonb3oBaTh 3amucu OOJIBIINX M MAJIBIX YUCEIN C TOMOIIBIO IECATUYHBIX ApOoOeit
u crernenei uncna 10.

Auredpanyeckue BbIpasKeHHUs

[TpuMeHSATh MOHATHE CTENEHU C LIEJIBIM MTOKa3aTesIeM, BBITIOHATh MPeoOpa3oBaHUs
BBIPAXKECHUM, COACPKAIIUX CTETIEHU C LEJIbIM ITOKA3aTEIIEM.

BBIMOMHATE  TOXKIECTBEHHBIE MPEOOPA30BaHUS  PAIMOHAIBHBIX  BBIPAKCHUIN
Ha OCHOBE IIpaBUJI ACHCTBHM HaJ MHOTOUYICHAMH M aJIreOpPandeCcKUMU IPOOSMHU.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIIH.

[IpumensaTy mpeoOpa3oBaHUsl BBIPpAKEHUNU JJII PEIICHUS Pa3IMYHBIX 3ajad
13 MAaT€MaTUKU, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHMs] 1 HEPABEHCTBA

Pemate nMHENHBIE, KBaJApaTHbIE YPABHEHUS M PAaLHOHAIbHBIE YpPaBHEHWS,
CBOAAIIMECA K HUM, CUCTEMBI ABYX YPABHEHUU C IBYMsI IEPEMEHHBIMM.

IIpoBoaUTE MpOCTEHIINE UCCIENOBAHUS YPABHEHUN M CHCTEM YPABHEHMM, B TOM
qycie C NPUMEHEHHEM TIpaduuecKuX NpPeJCTaBIeHUI (yCTaHABIUBaTh, HMMEET JIU
YpaBHEHUE WM CUCTEMA YPaBHEHUN pELIEHUs], €CJIM UMEET, TO CKOJIbKO, U IPOYEe).

[lepexoauTs OT cOBECHON (POPMYIMPOBKHU 33/aUd K €€ alredpandyeckod MOIEIn
C NOMOIIBIO COCTABJICHUSI YPAaBHEHUS WJIM CHUCTEMbl YPABHEHHWM, WHTEPIPETUPOBATH
B COOTBETCTBHM C KOHTEKCTOM 33/J1a4 IOJY4YECHHBIA pPE3yJIbTar.
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HpI/IMCHSITB CBOMCTBA YMCJIOBBIX HCPABCHCTB JIsI CpaBHCHHA, OLICHKH, PCIIATb
JINHEHHBIE HCPABCHCTBA C O,Z[HOﬁ HGpGMCHHOﬁ N HUX CHUCTCMBbI, JaBaTb Fpa(i)I/I‘ICCKYI-O
HUIUIFOCTPAIUIO MHOKCCTBA pCHIGHI/Iﬁ HCPABCHCTBA, CUCTCMbI HCPABCHCTB.

DyHKIMHA

[TornmMaTe W WCMONB30BaTh (PYHKIIMOHAIBHBIE TIOHATHS W S3BIK (TCPMUHBI,
CUMBOJIMUECKUE O0O3HAUYCHMS), ONPEACNATh 3HauyeHHWe (QYHKIMU 10 3HAYCHUIO
apryMeHTa, OnpeesTh CBOMCTBA (DYHKIIMH 110 €€ rpaduky.

Ctpoutsb rpaduku dIeMEeHTaPHBIX PYHKIIUN BUJIA:

k y .
y=-=,y= x2% y= x3,y = +Vx, y = |x|, onmuceBaTh CBONCTBA YHCIOBOI (YHKIIUH
X

1o ee rpaduky.

[IpenmeTHBIC pe3yabTAaThl OCBOCHHUS MPOTPaMMBl Y4EOHOTO Kypca K KOHILY
oOydenus B 9 KJjacce.

YucJia 1 BBIYMCTIEHUS

CpaBHUBATH U yNOPAIOYUBATH PAIMOHATILHBIE U UPPALIMOHAJIBHBIE YUCTIA.

Breimonnsate apudmernyeckue ACUCTBUS € PAMOHAIBHBIMU YHCIAMHU, COYETas
YCTHBIE W TIUCbMEHHBIE MPUEMBI, BBIIOJHATH BBIYMCIEHUS C HWPPAMOHAIBHBIMU
YHCIAMH.

Haxonuth 3HaueHUs CTENEHEW C UEIbIMHU IOKA3aTeIIIMA U KOPHEW, BBIYMCISATH
3HAYEHUS YUCIIOBBIX BBIPAKEHHUI.

OKpyrasiTb  JCUCTBUTENIBHBIC YKCJA, BBINOJHATH MNPUKUIKY  pe3yJibTara
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKEHUIM.

YpaBHeHUsS M HEPABEHCTBA

Pemlars nuHeElHBbIE M KBAaJpaTHBIE YPaBHEHHs, YPABHEHMS, CBOISIIMECSH K HUM,
npocTeliue IpoOHO-paliioHaIbHbIE YPaBHEHUS.

Pemars cucTembl IBYX JIMHEMHBIX YPABHEHUU C IBYMs IIEPEMEHHBIMU U CUCTEMBI
JBYX YPaBHEHUH, B KOTOPBIX OAHO YPAaBHEHUE HE SABIIIETCS JTUHENHBIM.

Pemarp TekcTOBBIE 331auM anreOpanyeckKuM CIocoOOM € MOMOUIbIO COCTABICHMUS
YPaBHEHHUS WM CUCTEMBI IBYX YPABHEHUH C ABYMS IIEPEMEHHBIMU.

IIpoBoauTh mpoCTENIINE UCCIEN0BAaHUA YPABHEHUN U CUCTEM YPaBHEHH, B TOM
Yycie C NPUMEHEHHEM TIpapuuecKuX NpeACTaBIeHU (yCTaHaBIMBATh, UMEET JIH
yYpaBHEHUE WM CUCTEMA YPaBHEHUH PELIEHUs], €CIIM UMEET, TO CKOJIBKO, U IIpoUee).

Pemarp nuHeliHble HEpaBEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, U300paXKaTh peILICHUE
HEPaBEHCTB Ha YUCJIOBOW MPSIMOM, 3alIUCBIBATH PELICHUE C IIOMOILBIO CUMBOJIOB.

Pemare cucreMsl JIMHEWHBIX HEPABEHCTB, CHUCTEMBbl HEPABEHCTB, BKIIKOYAIOIIKE
KBaJIpaTHOE HEPABEHCTBO, M300pa)KaTh PEUICHUE CHCTEMbl HEPABEHCTB HA YMCIOBOU
IIPSAMOM, 3aIUCHIBATh PEMIEHUE C TOMOIBIO CHMBOJIOB.

Hcmnonp30BaTe HEPABEHCTBA IIPU PELLICHUU PA3JIMYHBIX 3a/1a4.
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DyHKIMHA
Pacno3naBarb (QyHKIMH W3y4eHHbIX BUJOB. [loka3piBaTh CXEMaTHYECKH
pacrosiokeHne Ha KOOPAWHATHOW IUIOCKOCTH TpadukoB (yHkumii Buma: y = kx,

y=kx+b, y= S, y=ax?+bx+c, y= x3 y=+x, y=|x| B 3aBucumoctu

OT 3HAa4YE€HHUI KO3(P(PUINEHTOB, ONKUCHIBATH CBOMCTBA (PYHKITUI.

Crpoutrb u u300paxarb CXEMaTHYECKHM TpapUKd KBaJpaTUUYHBIX (PYHKIUH,
OIUCHIBaTh CBOMCTBA KBAJPATUYHBIX (PYHKIIHM 1O X IpaduKaM.

Pacno3naBarh KBagpaTUYHYIO (QYHKIHMIO 1O (QOpMyse, NPUBOAUTH IMPUMEPHI
KBaJIpaTUYHBIX QYHKIIUN U3 peaTbHOU KU3HH, PU3UKH, TCOMETPHUHU.

YucJioBbIe MOCTEA0BATEIbHOCTH H IIPOrPeccum

Pacnio3HaBath apu(METHYECKYI0 M TE€OMETPUYECKYI0 MPOrPECCHH MPH Pa3HbIX
criocobax 3a1aHusl.

BBINOTHATE BHIYUCIEHUS C UCTIOJIB30BaHUEM (POPMYI N-TO UjieHa apupMETHIECKON
Y TEOMETPUYECKON ITPOrPECCUI, CYMMBI ITEPBBIX N YJICHOB.

N300paxkath 4ieHbI MOCIE0BATEILHOCTA TOYKAMH Ha KOOPAMHATHOM MJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YMCIOBBIMHU IIOCIENOBATEIBLHOCTSIMU, B TOM YHCIIE
3aJ]a4uM U3 peasibHOM )KU3HHU (C UCTOIb30BAHUEM KAJIbKYJIATOPA, HU(PPOBBIX TEXHOJIOTHIA).
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TEMATHUYECKOE IINTAHUPOBAHHUE

L

7 KIIACC
HanmenoBanue pazgena |Komuuectso OcHOBHOE OcHOBHbIE BH;
(TembI) Kypca 4acoB coepKaHue
Uucna v BEIYUCIICHHUS. 25 [TonsiTue CucreMaTu3upoOBarTI
ParimonanbHbie yncia paIMOHAIILHOTO YUCIA. | 00 OOBIKHOBEHHBIX U
Apudmernueckue CpaBHuUBATH U YyHOp
JeNUCTBUS pu HEOOXOAMMOCTH

C palMOHAJIbHBIMU
yrcinamu. CpaBHEHHUE,
YIOPS0YMBAHUE
PalMOHAIBHBIX YUCET.
Crenenn

C HaTypaJbHbIM
MOKa3aTeJIeM.
Pemienre 0OCHOBHBIX
3aJ1a4 Ha JIpoOH,
IIPOLCHTHI

W3 peajbHON
MIPAKTHUKHU.

IIpusHaku nenumocTy,
Pa3IOKEHUS

Ha MHOKUTEIN
HATypaJIbHbIX YHCEIL
PeanbHbie

L

OOBIKHOBEHHBIE B 1€C
JECATUYHYIO IPOOb.
IIpuMeHATH pa3HOO(
BBIYHCJICHUS 3HAYeF
COJIEPIKAIITUX OOBIKHO
3aMEHSTh IPH HEOOXC
OOBIKHOBEHHOH U 00b
BBIpOKEHHE K popMme,
peoOpa3oBBIBATH JIP(
U JICJICHUE NCCITUYHE
YHCJIAMU.
IIpuBOAUTH YHCI0BI
C HATypaJIbHBIM TOKa’
OCHOBAHHSI CTEIICHHU ¥
3HAUYCHUS CTCIICHEH B
YUCII0, N — HATYpaJIbE
ITonumaTh cMBICT 3a




3aBucuMoctu. [Ipsamas
1 oOpaTHas
IIPOITOPLIHOH AJILHOCTH

JECATUIHBIX APOOEH 1
B PEAIbHBIX CUTYalIHs
IIpuMeHATH pU3HaK
MHOXHUTEN HATYPAJIE
Pemarn 3agaum Ha 4
Ha HaXOXACHUE P00
BEJIMYMHBI IO €€ APOC
KOTOPBIN COCTABIISIET
IIpuBonurts, pazoup
3aIIMCH PELICHUN TEK(
Pacno3HaBarb 1 005
MPSIMO MPOHOPIAOHA]
3aBUCUMOCTU MEXAY
ATUX 3aBUCUMOCTEN U
IPEAMETOB.

Pematb npakTUKO-Of
MPOLICHTBI, MPSMYIO U
MPOTOPIUHU

AnreOpanyeckue
BBIPKCHHUS

27

bykBeHHbIE
BBIPAKEHUS.
IlepemenHsblIe.
JlonmycTumblie
3HAYEHUS
NIEPEMEHHBIX.
DopMyIIbI.
[IpeoOpazoBanue

OBaagerp anredpaunt
NMPUMEHSITh €€ B MPO!
Haxoautb 3HaucHUSA
3HAYEHUSIX OYKB; BBIII
BoInoHATH TIPeoop:
B MHOT'OUJICH NTPUBE/I
PaCKpBITHEM CKOOOK.
BbINOJHATH YMHOXeE




OYKBEHHBIX
BBIPAKECHUM,
PacKpbITHE CKOOOK
Y NPUBEJCHUE
MTOJIOOHBIX CJIaracMBbIX.
CBoiicTBa cTEICHU
C HaTypaJbHbIM
MMOKa3aTeJIeM.
MHOro4jieHsbl.
Cnoxxenue,
BBIYUTAHUE,
YMHOXXECHUE
MHOTOYJICHOB.
DopMyJibl
COKpAIIEHHOTO
YMHOKEHMUS.
PaznoxxeHue
MHOTOYJICHOB

Ha MHOXHUTEIIH

Y MHOTOYJICHA Ha MH(
KBaJipaTa CyMMBbI U KE
OcymecTBJasATh pasi
yTeM BBIHECEHHUS 32
npuMeHeHus: GopMy
COKPAILLEHHOI'0 YMHO?
IIpuMeHATH Ipeoodp:
Pa3IUYHBIX 3374 U3 |
U3 pEATbHOMN IIPAKTUK
3HAKOMUTBHCH C UCTC

YpaBHEHHS U HEPABEHCTBA

20

VYpaBHeHue, npaBuiia
npeoOpa3oBaHus
ypaBHEHUSI,
PaBHOCHUIIBHOCTD
YpPaBHECHUU.
JlunerHoe ypaBHEHUE
C OJTHOM ITEPEMEHHON,

Pemars nuHelHOE V]
NPUMEHSS MPABUWJIA
K PaBHOCHJIBHOMY €M
IIpoBepsATh, SBIAECTC
YpaBHEHHS.

IHonOoupars npumep
JIMHEWHOI'O YPaBHEHH




pPELICHHUE JIMHEUHBIX
ypaBHEHUU. Pemenne
3a/1a4 C MOMOUIBIO
YpPaBHCHUU.
JIuHenHoe ypaBHEHUE
C ABYMSI
MEPEMEHHBIMU U €70

rpaduk. Cucrema IByx

JIMHEWHBIX YPaBHEHUN

C IBYMs
[IEPEMEHHBIMU

CTpoutb B KOOPIHH:
YpPaBHEHUS C ABYMS T
NPUBOAUTH PUMeEP
Haxonurh pelienue
C ABYMSI TIEPEMEHHBIN
CocraBisTh M pemis
YPaBHEHU MO YCJIOB!
B COOTBETCTBHH C KOF
pe3ysibTaT

Koopaunats! u rpadukm.
OyHKIIUU

24

Koopaunara Touku
Ha npssMou. YucnoBelie
MIPOMEKYTKHU.
Paccrosiane mexny
JIBYMS TOYKAMU
KOOPJIMHATHOMN
MIPSIMOM.
IIpsamoyronpHas
CUCTEMAa KOOpAUHAT
Ha IUIOCKOCTH.
[Tpumeps! rpadukos,
3aJIaHHBIX
bopmynamu.

Yrenue rpagukos

MN300paxaThs Ha KOO
COOTBETCTBYIOIIUE 33
WHTEPBAJIbI; 3AMUCHIB
OTMmeuaTs B KOOPAH
O 33JJaHHBIM KOOPK
3aBUCUMOCTEN, 3a/1aH
C TIOMOIIBIO ITU(PPOBE
IIpumeHsaTh, H3y4at
HHTEPNPETHPOBATH
U aHajiu3a pa3Hooopa
OcBauBaTh MOHATUE
(G YHKIIMOHAIBHOM T€]
PacnosnaBarsb JMHel
OIMCHIBATH €€ CBOWC




peaIbHBIX
3aBUCUMOCTEH.
[Tonsatue GpyHKIMH.
I'paduk GpyHKIIUN.
CaoiicTBa QyHKITUH.
JIuneiinas QyHKuMs.
[loctpoenue rpadpuka
JMHENHOW QYHKIUY.

k03 PunmenToB K u |
Crpoutb rpadguku J
HUcnonb3oBaTrh Hu)
rpa@ukoB QyHKIIUH ¥
IpuBoauTs npumep
B PEAIbHBIX MPOIIECC:

YACOB I1O TIPOTPAMME

['padux pynxuun
y =[x
[ToBTOpeHue u 06001IeHNE 6 [ToBTOpEHUE Bri0upaTh, npuMeH:
OCHOBHBIX ITIOHSTHM YMCEJI, BBIYUCIICHUM,
1 METOJIOB Kypca pElIeHUsI YpaBHEHHUI.
7 xnacca, 06001IeHne OcyuiecTBIsTh caM
3HAHU Y CaMOIIPOBEPKY PE3)
npeoOpa3zoBaHuM, MO«
Pemiars 3agaum us p
MaTeMaTH4YeCKHUe 3H
MPEMETOB.
Pemiates TekcToBbIE
CIOCOOBI PEHICHHUS 3¢
OBIIEE KOJIMYECTBO 102




8 KUIIACC

HaumenoBanue paznena |KonuuectBo OcHoBHOE OcHOBHBIE BU
(Tembl) Kypca 4acoB COZIEp/KAHUE
Uucna v BEIYUCIICHHUS. 15 KBagparHslili KOpeHb DopMyJIHPOBATH 011

KBaapaTHbie kopHU

u3 yncna. [lonstue
00 UpparmoHaIbHOM
yucie. JlecaTuaHbie
MPUOMOKEHUS
HppaALIMOHATBHBIX
YHCelL.
JlercTBUTEIIbHBIE
yucina. CpaBHEHHE
JIENCTBUTEIIbHBIX
YHCelL.

YpaBHeHUE BUaa

X2 = a.

CsoiicTBa
aprupMEeTUIECKUX

KBaJPATHBIX KOPHEN.

[IpeobpazoBanue
YHCIIOBBIX
BBIPAKECHUH,
coZiepKaIInux
KBaJIpaTHbIE KOPHU

U3 4Kcia, apupmMeTHs
IIpumensaTs oneparil
U3 YHCIIA, HCIO/Ib3YH
OuenuBathb KBagpaT
JECATUIHBIMU IPOOSI!
CpaBHUBATH U yHop
Y UPpalMOHAIbHBIE Y
KBaJPATHBIX KOPHEU.
HccaenoBars ypasHe
U IpUOJINKEHHBIE KO]
HccaenoBars cBoOiC
YHUCJIOBBIE SKCIIEPUME
(KoMmbIOTEPA).
Jloka3pIBaTh CBOMCT
KOPHEW; IPUMEHSTD I
BbInoJHATH Ipeodp
KBaJIpaTHbIE KOPHU.
Bripa:xkaTh nepemen
bopmyi.
Boruncasite 3Ha4eH
KBaJIpaTHbIE KOPHHU, ¥




KaJIbKYJISITOP.
Hcnoab3oBaTh B XO]
MpEACTaBJICHUS, CBA3
BEJIUYMH.

3HAKOMHUTLCS C HCT¢

Yuciia U BBIYHCIICHUS.
CrenieHp ¢ eabIM
MOKa3aTelIeM

CreneHs ¢ 1eIbIM
MOKAa3aTeIIeM.
CranpapTHas 3anuch
quUCIa.

Pa3mepbr 00beKTOB
OKPYKaroIero Mupa
(OT AeMeHTapHBIX
YaCTHI]

710 KOCMHYECKHUX
00BEKTOB),
JUTUTETLHOCTD
MIPOIIECCOB

B OKPYKAIOIIEeM MUDE.
CgoiicTBa cTeneHU

C IICJTBIM TTOKa3aTesieM

D opMyJIUPOBATH 01
MOKA3aTeJIeM.
IIpencraBasiTs 3ann
B CTaHJIapTHOM BUJIE.
CpaBHuBaTh yucia I
C UCIOJIb30BAHHUEM CT
HUcnonb3oBarhb 3anu
IUTSL BBIPDAKEHUS pa3M
IIPOLIECCOB B OKPYIKal
DopMyIMpPOBATH, 32
Y WIJIIOCTPUPOBATH
C 1EJIBbIM MOKa3aTelien
IIpyMeHSATH CBOMCTI
BBIPAKEHUM, COIEPIK:
BbINOJIHATH 1€HCTB)
B CTaHJIapTHOM BHJIE
B CTCIICHb)

AJnrebpandeckue

BbIpaxkeHus. KBagparHbIit

TPEXUJIIEH

KBanpatHbiii
TpEXUJIEH.
Paznoxxenue

Pacno3naBarhb KBaf
YCTaHABJIUBATh BO3M(
Ha MHOKUTEJH.




KBaJIpaTHOT O
TpexXuJieHa
Ha MHOXHTEIU

PackiaabiBaTh HA M
C HEOTPHULIATEIIHbHBIM |

AnreOpandeckue
BBIPAKEHUS.
AnreOpanueckas ApoOb

15

AnrebGpanueckas
IpOOb.
JlonmycTtrmMbie
3HAYCHUS
MePEMEHHBIX,
BXOJISIIIIAX

B ajredpanyeckue
BBIPKEHUS.
OCHOBHOE CBOMCTBO
anredpanyecKkon
napobu. CokparieHue
Tpo0ei.
CnoxeHue,
BEIYMTAHHE,
YMHOXEHHUE

U JIeTICHHUE
anreOpandecKux
Tpo0eti.
[IpeobpazoBanue
BBIPAKECHUH,
cofiepKaIlnux
anredpanvecKue
podu

3anucbIiBaTH anredp
Haxoauth 00J1aCTh O
BBIPKECHMUS.
BbINOJIHATH YUCIIOBI
3HaYEHUE JPOOH, B TC
DopMyIMpoBaTh OC
JpoOH ¥ IPUMEHSITh
BBINOJIHATH 1€HCTB]
IIpumensaTs npeodp
3a/1a4.

Bbipaxats nepemMen
F€OMETPUYECKHUX, OII




YpaBHEHUS U HEPABEHCTBA.
KBasipaTHbI€ YpaBHEHUS

15

KBagparnoe
ypaBHeHue. HemosHoe
KBaJpaTHOE
ypaBHeHue. opmyna
KOpHEHN KBaJPaTHOTO
ypaBHeHus. Teopema
Buera.

Pemenne ypaBHeHUH,
CBOJIAILIUXCS

K KBaJIPATHBIM.
[Ipocreiiue apo6HO-
palMoOHAJIbHBIE
YpaBHEHHUS.

Pemiennie TEKCTOBBIX
3a/1a4 C MOMOUIBIO
KBaJPaTHBIX
ypaBHEHUM

Pacno3zHaBarhb KBaj
3anucsiBaTh Gopmy
pelaTb KBaAPaTHbI
IIpoBoauTh mpocrey
YPaBHEHUU.

Pemath ypaBHeHHUA.
C TOMOIIIbIO MTpeodpa:
Haobuaroaars 1 anaJ
1 K03 PULIEHTaMH 1
DopMyJIHPOBATH TEC
TEOpEMY, IPUMEHSTh
Pemiath TeKCTOBBIC
MEPEXOJIUTH OT CIIOBE
K anre0pandeckoi Mc
pemaTh COCTaBIEHHO
pe3yJbTar.
3HAKOMHUTBCS C HCT

YpaBHEHUS 1 HEPABEHCTBA.
Cucrembl ypaBHEHUI

13

JInHeitHoe ypaBHEHUE
C ABYMsI
[IEPEMEHHBIMH, €TI0
rpaduk, TpUMepsI
pELICHNS] YPaBHEHUN
B LIEJIBIX YHCIIAX.
Pemienune cucrem nByx
JIMHEWHBIX YPaBHEHUMN

C ABYyMSs

Pacno3znaBarhb JIMHE]
IIEPEMEHHBIMM.
Ctpouts rpaduku
HUCIOJb3Yys UM POBI
Pa3iuyare napasies
IO UX YPaBHECHUSIM.
Pemars cucremsl 1B
NEPEMEHHBIMH MOJICT
Pemars npocrenime




IIEPEMEHHBIMH.
[Tpumepsl penieHust
CUCTEM HEJIMHENMHBIX
YpPaBHEHUU

C ABYMSI
MEPEMEHHBIMU.
['papuueckas
MHTEpHIpeTanus
YpPaBHEHUS

C IBYMs
[IEpEMEHHBIMU

Y CUCTEM JIMHEWHBIX
YpPaBHEHUU C ABYMsI
MIEPEMEHHBIMHU.
Pemienne TeKCTOBBIX
3a/1a4 ¢ MOMOUIBIO
CUCTEM YPaBHEHUMU

Y3 YPAaBHEHUM HE SIBJI
IIpuBoauTh rpadpuy
YPaBHEHHUS C IBYMSI T
C JBYMSI TIEPEMEHHBIN
Pemarh TeKkcTOBBIC

YpaBHEHUS 1 HEPABEHCTBA.
HepaBencrsa

12

Yucnosble
HEPaBEHCTBA U UX
CBOMCTBA.
HepaBeHcTBO ¢ ogHOM
IIEPEMEHHOM.
Jlunerineie
HEPABEHCTBA C OAHOMN
MEPEMEHHON U UX
pemenue. CuctemMbl

®opmMyTUpOBATH CB
WJUTIOCTPUPOBATh UX |
anreOpandecku.

IIpyMeHSTH CBOMCTI
Pemiarsp IMHENHBIE H
M300pakaTh PELLICHHL
Pemiathb cucreMsl i
pELICHHE CUCTEMBI HE




JIMHEWHBIX HEPABEHCTB
C OJHOU NEPEMEHHOMN
U WX PEILICHHE.
N3006paxkenne
pELIEHUs TMHEUHOTO
HEPaBEHCTBA U UX
CHUCTEM Ha YHCJIOBOU
PSAMOM

DyHKIUH.
OCHOBHBIE TIOHITUA

[Tonsitue pyHKUIUU.
OO6nacTh onpeneseHus
1 MHO>XECTBO
3HAYCHUHN QyHKIUU.
Crioco0bl 3a1aHus
GbyHKIHIA.

['paduk pyaxIun.
CaoiicTBa (QyHKIINH,
UX 0TOOpakeHHe

Ha rpaduke

Hcnonb3oBaTh QyHF
U CUMBOJIHKY.
BbI4uCaATH 3HAYECH)
dbopmynamu (pu Hec
KaJIbKYJISITOP); COCTA
(GyHKIHIH.

CTpouts 1o TouKam
OnuchIBaTh CBOMCT!
rpaguIecKoro npec
Hcnonb3oBaTh QyHF
U CHUMBOJIHKY.
HccaenoBars npume
MIPOLIECCHI U SBJICHUS
IIpuBoauTs NpUMep
CBOWCTBAMU.
Hcnonb3oBaTh KOMI
JUIS IOCTpOeHus Tpagd
HX CBOWCTB




OyHKINH.
UucnoBsie PyHKIIUM

UreHne u mocTpoeHue
rpa@uKkoB QyHKIIHIA.
[Tpumepsl rpaduxoB
bynxmi,
OTPaXKAOIINX
peabHbIE MPOIIECCHI.
O yHKIUH,
OIMMUCHIBAIOIINE
NPSIMYIO U OOPAaTHYIO
MIPOMOPIUOHATILHBIE
3aBUCUMOCTH, UX
rpaduKu.

I'paduk GpyHkumn

y = X2

DOyHKIUU

y =x,y =X,

y =vx, y = |x];
rpaduyueckoe
pELICHUE YpaBHEHUN
Y CUCTEM YPaBHEHUMU

Haxoaurthb ¢ momomuy
U3 pacCMaTpUBACMBIX
B HecoXHBIX ciydas
MEXAY BEIMYMHAMMU.
OnuceiBaTh Xapakre
B 3aBUCHMOCTH OT U3
Pacno3naBaThb BUIbI
Ioka3pIBaTh cxeMa
IJIOCKOCTHU IpaHrKOB
y =vx, y = |x|.
HUcnonb3oBarh pyHI
NpeacTaBJIeHUs I
U CUCTEM YPaBHEHUM.
IIpuMensiTb nudgpor
rpadukoB GHyHKIUH

[ToBTOpEeHue u 00001IIeHNE

IToBTOpEHUE
OCHOBHBIX ITIOHSITHH
1 METOJIOB KYpPCOB
7 1 8 KJ1accoB,
000011IeHME 3HAHUH

Bri0upaTs, npuMen:
YHCeJl, BRIYUCIICHUH,
YPaBHEHHUM.

OcyiecTBasTh cam
U CaMOITPOBEPKY PE3Y




IIOCTPOCHUM.
Pemrars 3apaum u3
MaTeMaTHYEeCKHE 3Ha
MPEIMETOB.

Pemathb TeKCTOBBIE
CIOCO0BI PEIICHUS 3¢

OBILEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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9 KITACC

HanmenoBanue paznena  |[KonmndecTtBo OcHoBHOE OCHOBHBIC 1
(TemnI) Kypca 4acoB COJIepXKaHUE
Urcna u BEIYKMCIICHUS. 9 Pannonanbubie ynucna, | Pa3BuBaTh nmpeac

JlercTBUTEIBHBIC YMCTIa

UppalIMOHAIIbHBIC
YHCJIa, KOHCYHbBIE

1 OSCKOHEYHBIC
JECATUYHBIC TPOOHU.
MHOX€eCTBO
JICUCTBUTEIIbHBIX
YHCEeTT;
JICUCTBUTEIILHBIC
YyHCaa KaK
OECKOHEUYHBIC
JECATUYHBIC IPOOH.
BzanMHO ogHO3HAYHOE
COOTBETCTBUE MEKY
MHOKECTBOM
IIEUCTBUTEIIbHBIX
YHCeJl 1 MHOXKECTBOM
TOYEK KOOPAUHATHOU
IIPSAMOM.

CpaBHeHue
JIEHCTBUTEIILHBIX YHUCEI,
aprupMeTUIECKHe

HATypaJIbHBIX YUCE
O3HaKOMHTBHCH C
JICUCTBUTEIILHOTO *
IpoOu, IPUMEHST
palMOHANbHBIX U ¥
N300paxaTh neiic
KOOPJIWHATHOMU IIps
3anuceiBaTh, cCpa
JEHCTBUTENBHBIC Y
BbInoOJHATSH, coue
apupmMeTnyecKue
HAXOAMTh 3HAYCHI
Y KOPHEHN; BBIYHCJ
IHony4yuts npeact
JICICTBUTEIIbHBIX Y
YEJI0BEKa.
AHAJIM3UPOBATH I
npuOIKEeHUs e
3a1ay.
OKpyrasTe AcicT
NPUKUAKY PE3YIIb




JNEUCTBUSA

C IEUCTBUTEILHBIMHA
YU CIIaAMU.
[TpubmmxenHoe
3HAYCHUE BEJTUYUHBI,
TOYHOCTh
MPUOIMKEHUS.
OKpyrJIeHHE YHCEIL.
IIpuknka u oueHka
pPE3yIbTATOB
BBIYMCIICHU N

YUCJIOBBIX BBIPAXKE
3HAKOMUTHLCH C U

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHUS C OJHOU
[IEPEMEHHOU

14

JIunelinoe ypaBHEHHE.
Pemienune ypaBHeHunH,
CBOJSIIIUXCS

K JINHEHWHBIM.
KBagpatHoe
ypaBHeHue. Pemenue
YPaBHEHHU,
CBOJAIINXCS

K KBaJPaTHBIM.
bukBanpaTtHbie
ypaBHEHUS.

IIpumeps! perienus
YPaBHEHUN TPEThEU

Y YETBEPTOU CTEIIEHEN

OcBauBarsb, 3a10r
MEeTO/bI [IPY PEIIIE
CHCTEM.

PacnozHaBars 11¢.
Pemarh JIUHEHHDb
ypaBHEHHUSI, CBOASI
palnMoHaIbHBIE yps
IIpennarars BO3M
3a/1a4, 00CYKIATh
Pa3HBIMH CTI0CO0al
3HAKOMUTBCS C K




paznoKeHueM
Ha MHOXKHTEJIH.
Pemenne npo6Ho-
parmoHaTLHBIX
YPaBHEHU.

Pemenue TekCTOBBIX
3a/1au anreOpanyeckum
METOJI0M

YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHUI

14

YpaBHEHHUE C ABYMs
MEPEMEHHBIMU U €0
rpaduk.

Cucrema 1ByX
JIMHEWHBIX YPaBHECHUN
C IBYMS
IIEPEMEHHBIMU U €€
peuienue. Pemenne
CUCTEM JIBYX
YPaBHEHUM, OJTHO

13 KOTOPBIX JINHENHOE,
a Ipyroe — BTOpOu
CTEICHH.
['papuueckas
MHTEPIIPETALUS
CUCTEMBI YpaBHEHUU

C IByMsI IEPEMEHHBIMU.
Pemenne TekcTOBBIX

OcBauBarth U npw
JBYX JINHEVHBIX YT
U CUCTEMBI IBYX Y]
HE SIBJISIETCS JIMHEY
HUcnoab3oBars ¢y
IPEICTaBIICHUS 1
U CUCTEM.
AHAJIM3UPOBATH 1
anreOpanyecKuM ¢
(bOpMyIMPOBKH yC
IIyTEM COCTaBJICHU
COCTaBJIEHHYIO CHUC
pe3ynbTar.
3HAKOMHUTBHCH € U




3a/1a4 areOpandecKum
Crocooom

YpaBHEHHS U HEPABECHCTBA. 16 Hucnosble Yurarh, 3a11MCHIB

HepaBeHcTBa HEpaBEHCTBA U UX HEPABEHCTBA; UCIIC
CBOMCTBA. BeInoyHATH n1peo
Jluneiinbie JUT IpeoOpa3oBaH
HEPaBEHCTBA Pacno3naBars 1
C OJHOW MIEPEMEHHOMN Pemars nmuHEHHBI
U WX PEILCHHE. HEPABEHCTB, CUCTE
Cucrembl TMHENHBIX KBaJpaTHOE HEPAB
HEPaBEHCTB C OJIHOMN MOJIYYECHHBIE PelIe
MEPEMEHHON U UX M3006paxkars pemn
pElICHuE. HA YMCIIOBOU MPSM
KBagparnsie CUMBOJIOB.
HEpaBEHCTBA U UX Pemartsb kBagpatH
peleHue. rpaduyeckue npen
['padpuueckas OcBauBaTtp U npw
HMHTEpIIpeTaIus pa3MyYHbIX 3a7a4,
HEPABEHCTB U CUCTEM OpPUEHTUPOBAHHBIX
HEPaBEHCTB C ABYMs
MIEPEMEHHBIMU

OyHKIUU 16 KBanparnunas Pacnosnasars By,

dbyHkus, ee rpaduk

u cBoMicTBa. [lapabona,
KOOPJMHATHI BEPITUHBI
napaboIbl, OCh

WLITHCTPUPOBATE
pacroJioKeHne Ha

byHKIUH BUga: y




CUMMETPUU NapadoJIbl.

I'paduku byHKIMIA:
= Kk,
= kx + b,

I
>
T

%

1
=

<< <K << < <K<
|
>
-l\)

y =Xy =vx,y
KO3 (PUIIUEHTOB; C
PacnosnaBarsb KB:
IIpuBoauTH NPUM
W3 PEATbHOMN KU3H
BoisiBasiTh 1 0006
KBaJIpaTUIHOU (y?
Crpours u u300p:
KBaJIPaTUYHBIX (Y
y = ax?,y = ax?

AHAJIM3UPOBATH I
GyHKIUN U1 UX 1
U(POBBIX peCypc

YucioBble
MOCJIEA0BATEILHOCTHU

15

[TonsiTne yncnoBomn
MOCJIE0BATEIbHOCTH.
3ananue
MOCIIEI0BATEIHHOCTH
PEKYPPEHTHOMN
dbopmyron

u hopmyroin N-ro
YJIeHA.
Apudmernueckas

U TeoMeTpHruecKas
MIPOrPECCHH.
®opMmyIibl N-ro yjieHa
aprupMeTHIECKOI

OcBauBaThb U npwM
CTPOUTH peyeBble
TEPMUHOJIOTHH, CB:
ITOCJIETOBATEIBHOC
AHATU3MPOBATH (
IIOCJIEI0BATEIIBHOC
U BBIYUCJIATH 4JI€
TUMU (HOpMYyITaMy
YcranaBiauBarh 3
MTOCJIETIOBATEIBHOC
€€ YJICHOB.

Pacno3naBarsb api
MIPOTPECCUN TIPH




U TEOMETPUYECKON
MPOrPECCUN, CYMMBI
MIEPBBIX N YJICHOB.
N300paxkeHne 4ieHoB
apudmeTHIecKoi

Y TEOMETPUYECKON
MPOTrpeCccCuid TOYKaMHU
Ha KOOPJUHATHOMU
IJIOCKOCTH.
JInnenHbIl

Y 3KCIIOHEHIIUAJIbHBIN
pocT.

CnoxHbIE IPOLEHTHI

Pemiare 3amaun c
apru(pMETUIECKOM 1
MEPBBIX N YJICHOB.
N300paxaTh 4iek
Ha KOOPJIMHATHOM !
PaccmarpuBars n
W3 PEATbHOM KU3H
B apU(PMETUYECKO]
porpeccuu; n300j
rpaduuecKH.
Pematnp 3agaum, ¢
MOCJIE/IOBATEIHBHOC
YKU3HU C UCIIONB30
(2JIEKTPOHHBIX Tao.
Pemath 3amaun He
3a/1a4y U3 PEAbHO
KaJIbKYJISITOPA).
3HAKOMUTHCA C W

[loBTOpEeHue, 006001IEHNE,
CHUCTEMaTHu3allus 3HaHUH!

18

Ywucna 1 BEIYUCIICHUS
(3anuce, cpaBHEHHUE,
JICHCTBUS

C JEeMCTBUTEILHBIMH
YHCIIAMH, YUCIIOBAs
npsiMasi; IPOLICHTHI,
OTHOIIICHHS,
MPONOPIIUY;

OnepupoBarh 101
OIlEpal HaJ MHC
IIPEJICTABIICHUE ME
IIPOLIECCOB U SIBIICE
y4EOHBIX MPEAMET
AKTyaju3upoBar
AEUCTBHUSI, CBSI3aH
MIPOCTOE U COCTaBH




OKpYTJICHHE,
MpUOIKEHUE,
OLIEHKA; peIlIeHue
TEKCTOBBIX 33124
apupMeTHIeCKUM
CIocooom)

quCel, MPU3HAKY [
OOBIKHOBEHHAS U ]I
qucia, apupmMeTuy
BbInoaHATH Jelc
qucia, NpeCcTaBs
OKPYTJISITh YHUCIIA;
pe3ysbTaTa BHIYUC:
Pemath TEKCTOBE
Pemate npakTuy
JIOJIA, YaCTH, BbIpa
BpEMS — PacCCTOsIE
00BeM paboOThl —
Pa3oupars peaibt
¢opmyupoBaTh |
HAXOAMTh PEIICHNU
HHTEePNPETHPOBA’

AnreOpandeckue
BBIPKEHUS
(npeobpasoBanue
anreOpandecKux
BBIPAXKEHU,
JOITyCTUMBIE
3HAYCHUS )

OnepupoBath 101
nokazaresem, apu(d
MHOT'0OYJIEH, anreo}
BbInosaHATH OCHO
o gopmyiam, mpe
palMOHANIbHBIE BbI
peaii30BbIBATH pa!
B TOM YHCJIE C UCIIH
KBaJIpaTOB M KBA/I[




JIOIyCTUMBbIE 3HAU(
palMOHATILHBIX BbI
MopeaunpoBars C
U SIBJICHUS

DOyHKIUU
(moctpoenue,
CBOMCTBA U3YYEHHBIX
yHKuM;
rpaduyueckoe perieHue
YpPaBHEHUU U UX
CUCTEM)

OmnepupoBath 1nos
HYJM QYHKLIHH, TIf
IPOMEXYTKHU BO3D:
Y HAaMEHbIIIeE 3Ha
AHAIM3UPOBATH,
(G yHKIUH, CTPOUT]
OnepupoBarth 1ol
oOpaTtHasi mponopn
KBajipaTU4Has Qyr
HUcnoab3oBars Ip
MIPOIIECCOB U 3aBUC
y4€OHBIX MTPEAMETH
C IOMOIIbIO rpadu
Bripaxkars ¢popm

OBLLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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OEJIEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPHUSA» B 7-9 KITACCAX

MOACHUTEJIBHAA 3AIIMCKA

['eoMeTpusi Kak OJMH U3 OCHOBHBIX Pa3/IEJIOB IIKOJHHON MaTeMaTUKH, UMEIOIIUN
CBOCH I1eNbl0 00€CHeunTh HM3YyYEHHUE CBOMCTB U pa3MepoB (PUTYp, HMX OTHOIICHUU
U B3aUMHOE pACMOJIO)KEHUE, OMUPACTCS Ha JIOTMYECKYIO, JOKAa3aTeIbHYIO JIMHUIO.
[leHHOCTh W3YYEHHS TEOMETPUU HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
3aKJII0YAeTCsl B TOM, YTO OOYYArONIMICS YYUTCS TPOBOJUTH JIOKA3aTeIbHBIC
pacCyXJeHus, CTPOUTh JIOTUYECKHE YMO3AKIIOUCHHUS, JOKa3bIBaTb HCTHUHHBIC
YTBEPXKJCHUST U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, TPOBOAUTH PACCYKICHUS
«OT TIPOTHBHOTO», OTJIMYATh CBONCTBA OT MPHU3HAKOB, (HOPMYIUPOBATH OOpaTHBIC
YTBEPIKICHUS.

[lenpto M3ydeHHS TEOMETPUU SIBISETCS HCIIOIb30BAaHUE €€ KaK HHCTPYMEHTa
NPy pEelIeHWd KaK MaTEeMaTHYEeCKHUX, TaK M MPAKTHYECKUX 3aj]ay, BCTPEUAIOITUXCS
B pealibHOM Xu3HU. OOydyaromuics AOHKEH HAyYUThCS ONMPENesaTh T€OMETPUUECKYIO
burypy, OINUCHIBaTh CJIOBAMU YEPTEXK WM PUCYHOK, HAWTHU ILIOMIAJIb 3€MEIbLHOI0
y4acTKa, pacCuYuTaTh HEOOXOJAUMYIO JUIMHY ONTOBOJOKOHHOTO KaOemsi uin Tpedyemble
pasMepbl Trapaxka Jjisi aBToMoOwis. Ilpu permeHuu 3agad MpakTHYECKOrO XapakTepa
OOyJaroIIMICS Y4HUTCSI CTPOUTh MAaTEMaTUYECKHE MOJENU PEATbHBIX KU3HEHHBIX
CUTYaIUi, IPOBOJINTH BEIYMCIICHUS 1 OIEHUBATh MOJIYYCHHBIN pe3yIbTar.

BaxxHO TOmUEepKWBATH CBSI3M TEOMETPUU C APYTHUMH YYCOHBIMH TPEAMETaMH,
MOTHBUPOBATh HCIOJL30BATh OMPEICICHUS TEOMETPUYCCKUX (UTYp | TIOHSTHM,
JEMOHCTPHUPOBATh MPUMEHECHHE MOTYICHHBIX YMCHHUIA B (PU3UKE U TEXHUKE. DTH CBS3H
HamOoJiee APKO BUAHBI B TeMaxX «BekTopel», «TpUTrOHOMETPHUYECKHE COOTHOIICHHS,
«Meton koopauHat» u «Teopema [Tudaropay.

YueOnblii kKypc «['coMeTpus» BKJIIOYAET CIACAYIOIMINE OCHOBHBIC pa3JIeiibl
conepkanus: «I'eomerprueckue (PUTypsl 1 UX CBOMCTBAY, «I3MepeHre TeOMeTPHIECKUX
BEIIMYHMHY», «JlekapToBBl KOOpAWHATHI Ha IUIOCKOCTH», «BekTopwl», «/[BrkeHHs
I0cKocTy, «IIpeodpazoBanus mog00us».

OOmiee YMCIO YacoB, PEKOMEHIOBAHHBIX JJII HW3Y4YeHHS Yy4eOHOro Kypca
«I'eomerpusi», — 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B Helel0), B 8§ Kiacce —
68 JacoB (2 Jaca B Hejienm0), B 9 kinacce — 68 yacoB (2 yaca B HEJIEINIO).

COJAEPKXAHUE OBYUYEHUA
7 KIIACC

Havanbnbie nonstus reomerpun. Touka, ipsiMasi, OTpE30K, JIyd. YT0JI. BUasl yrios.
BeprukaneHble u cMmexHble yribl. buccekrpuca yria. JlomaHas, MHOTrOYroJIbHUK.
[lapannenpHOCTh U NEPIEHAUKYIISPHOCTD IPSMBIX.
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Cummerpuunbie ¢urypbl. OCHOBHBIE CBOMCTBa OCeBOW cummeTpuu. [Ipumepsi
CUMMETPHUH B OKPYKAIOIIEM MHUPE.

OcHOBHBIE TTOCTPOEHHS C MOMOILBIO TUPKYJISA U JuHENKHU. TpeyronbHuk. Beicora,
MeanaHa, OMCCEKTpUCca, UX CBOMCTBA.

PaBHOOEIpEHHBIN U PaBHOCTOPOHHUM TPEeYTroiabHUKU. HepaBeHCTBO TpeyroiabHHKA.

CBoiicTBa M NpPU3HAKK PAaBHOOEIPEHHOro TpeyrojbHUKa. [lpu3Haku paBeHCTBa
TPEYT OJIbHUKOB.

CpolicTBa M NpU3HAKKW NapaUienbHBIX NpsAMbIX. CyMma YIJIOB TpPEYyroJIbHHUKA.
BHeuinue yriel TpeyrojibHUKA.

[IpsmMoyrosbHbld ~ TpeyroinbHUK.  CBOWCTBO  MEAMAHBI  IPSIMOYTOJIBHOTO
TPEYroJbHUKA, IPOBEICHHOW K rumnoreHyse. IIpu3Haku paBeHCTBA INPSAMOYIOJIBHBIX
TPEYrOJAbHUKOB. [IpsIMOYTOIbHBIN TpeyronbHUK ¢ yriaoM B 30°.

HepaBencTBa B reoMeTpun: HEPAaBEHCTBO TPEYTOJbHHUKA, HEPABEHCTBO O IJIMHE
JIOMaHOU, TeopeMa 0 OOJIbIIIEM YTJIe ¥ OOJIBITIEH CTOpOHE TpeyroiabHuKa. [leprnenaukymsp
Y HAaKJIOHHAs.

['eomeTprueckoe MECTO TOUEK. buccekTpuca yria U CEpeAUHHBIN NEPIEHANKYIISIP
K OTPE3KYy KaK F€OMETPUUYECKUE MECTA TOYEK.

OKpy)XHOCTh M KpYT, XOpJia U JHAMETP, UX CBOKCTBA. B3auMHOE pacmnosioxeHue
OKpY)KHOCTH U npsMmol. KacarenbHass W cekymas K OKPYXHOCTH. OKpYX HOCTb,
BIIMCAaHHAas B yrojl. BnucanHas v onrcaHHas OKPY>KHOCTH TPEYrOJIbHUKA.

8 KUIIACC

YerslpexyronpHuku. Ilapamnemorpamm, €ro mnpus3Haku M CBOWCTBA. YacTHbIE
CITydau mapajiesorpaMMoB (IpSIMOYTOJIbHUK, POMO, KBaJparT), UX MPU3HAKHU U CBOMCTBA.
Tpameuusi, paBHOOOKas Tpameuusi, €€ cBoilicTBa M mHpuzHaku. lIpsMoyronbHas
Tpaneuus.

Meron ynBoenus menuansl. LlentpansHas cummerpus. Teopema Parneca 1 Teopema
0 MPONOPIMOHANBHBIX OTPE3KAX.

CpenHue MTMHUM TPEYroJdbHUKA U Tpaneuuu. LIeHTp Macc TpeyroiabHUKa.

[lonoOue TpeyroabHUKOB, KodQduiuent mnoxodus. I[lpusnaku mnomodus
TpeyrojibHUKOB. [IpuMeHenne nogo0us nNpu peleHuy MPaKTUYECKUX 3a/1ay.

CpoiictBa Tomaae reomerpudecknx (uryp. Dopmynbl A TUIOMIAAH
TPEeyroibHHKA, TMapajjenorpamMma, pomOa u Tpameuud. OTHOLIEHHE TIIIOHIAIeH
OI00HBIX QUTyYp.

Bpruucnenve mmomaned TPEYyroJbHUKOB M MHOTOYTOJBHUKOB Ha KJIETYaTOU
Oymare.

Teopema I[ludaropa. IIpumenenue teopembl [ludaropa mnpu pemenun
IIPAaKTUYECKUX 33/1a4.

CHHyC, KOCHMHYC, TaHI'€HC OCTPOrO yrja IpsAMOYTrOJIBHOIO TpPEYrOoJbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. T[pUroHOMETpUYecKue (YHKLIHMH YIJIOB
B 30°, 45° n 60°.
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BricanHbie M LEHTpAIBHBIE YIJIBI, YIOJ MEXIY KacaTeJIbHOW W XOPHAOHM. YTJIbl
MEXIY XOpAaMH U CEKYIIMMU. BIIMCcaHHbIE U ONMMCAHHBIE YETHIPEXYTOJbHUKHU. B3auMHoe
pacrnoyiokeHre IByX oOkpyxHocTteil. Kacanuwe oxpyxuocteil. OOiiue KacaTenbHbIE
K IBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, xocunyc, TanreHc yriaoB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
Tk J1ecTBO. DOpPMYyIIBI IpUBEICHUS.

Pemenne tpeyrompHukoB. TeopeMa KOCMHYCOB M TeOpeMa CUHYCOB. Pelnienue
IPAKTUYECKUX 3324 C UCIIOIb30BAHUEM TEOPEMbI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue mogodus. [Tomobre coOOTBETCTBEHHBIX 2JICMEHTOB.

Teopema 0 TPOU3BEACHUM OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEICHUU OTPE3KOB
CEKYIIUX, TEOpPEMA O KBaJpaTe KacaTeIbHOM.

BekTop, mivHa (MOIYNb) BEKTOpA, COHAMPABIEHHBIE BEKTOPBI, TPOTUBOIOIOKHO
HAIIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALMH
HajJ BekTopamu. Pa3znoxkeHue BEKTOpa IO JIBYyM HEKOJUIMHEApHBIM BEKTOpaM.
Koopaunarer  Bektopa. CkanspHOE€  INPOM3BEICHUE  BEKTOPOB, IPUMEHEHHUE
JUTSL HAXOXKJIEHUS ITTUH U YTJIOB.

JlekapTOBbl KOOPAMHATBHI HA IUIOCKOCTH. YPAaBHEHMS NPSIMOM M OKPYKHOCTH
B KOOpAMHATaX, IEPECEUCHHE OKPYXKHOCTEM M MpsAMBIX. MeTox KOOpAMHAT MU €ro
IPUMEHEHHE.

IIpaBuibHBIE MHOTOYTOJIBHUKH. J{JTMHA OKPYKHOCTH. I'pagycHas u paauaHHas Mepa
yIJIa, BBIYUCIICHUE JUIMH AYT OKpYXKHOCTeH. Ilmomane Kpyra, CeKTopa, CErMEHTA.

JIBUKEHUsT TUIOCKOCTM W BHYTPEHHHE CUMMETpUU (QUTYyp (dJI€MEHTapHbIE
npeacraienus). [lapannensusiii nepenoc. [ToBopor.

HNPEAMETHBIE PE3YJIBTATHI

[IpenmeTHBIC pe3yJabTAaThl OCBOCHHUS MPOTPaMMBl Y4EOHOTO Kypca K KOHITY
o0ydeHus B 7 KJacce.

Pacno3naBarh M3y4eHHBIE I'€OMETPUYECKUE (UTYPbI, ONPEAEIATh UX B3aUMHOE
pacroyio)keHue, MU300pakaTb TEOMETPUYECKHE (UTYpBI, BBIOMHATH HYEPTEKHU
II0 YCJIOBUIO 3aJauyu. M3MepsATh JIUHEHHBIE W YIJIOBBIE BEJIMYMHBI. Pemars 3amaun
Ha BBIYMCJIEHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB.

[IpoBoaUTH TPyOYIO OLIEHKY JIMHEWHBIX U YIJIOBBIX BETUYHH IIPEIMETOB B peaibHON
KU3HH, pa3MepoB MPUPOJIHBIX OOBEKTOB. Paznuuarh pa3mepbl 3THUX OOBEKTOB
10 MOPSZIKY BEJINYHHBI.

CTpouTh UepTEXH K TEOMETPUUECKUM 331a4aM.

ITonb30BaThCs MpU3HAKAMU PABEHCTBA TPEYrOJBHUKOB, MCIOJIb30BaTh IPU3HAKU
U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 33/1a4.
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[IpoBOIUTE JIOTHYECKUE PACCYXKACHHUS C HCIOJB30BAHUEM T'€OMETPUUYECKHUX
TEOPEM.

[Tonb30BaTbCsl NpPU3HAKAMM  PABEHCTBA  MPAMOYIOJIBHBIX  TPEYTrOJbHUKOB,
CBOMCTBOM MeEJIMaHbl, MPOBEAEHHON K THUIIOTEHY3€ MNPSIMOYTOJIbHOTO TPEYTroOJIbHUKA,
B PELICHUU F€OMETPUYECKUX 3a/ad.

OnpenensaTe NapalieJIbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpbIe oOpa3yer
¢ HUMHU cekymas. Onpenenstb NapauieIbHOCTh MPSAMBIX C IOMOIIbIO PABEHCTBA
PacCTOSIHUAM OT TOYEK OAHOM MPSAMOM JO TOUEK APYrou MpsSMOM.

Pemrars 3amaun Ha kinergaroi Oymare.

[IpoBOANTL BBIYKMCICHUS M HAXOAWTh UYMCIIOBbIE U OyKBEHHBIC 3HAYCHUS YIJIOB
B TEOMETPUYECKMX 33/lauaX C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJbHUKOB
U MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TMPU TEPECCYCHUH IBYX
MapasIebHbIX NPSIMBIX CEKYIIEH. Pelars npakTH4ecKue 3a/1a4v Ha HAaXO0XKJCHHUE YIJIOB.

Brnanerp mNOHATMEM T'E€OMETPUYECKOTO MECTa TOYEK. YMETh ONPENEsTh
OHMCCEKTPUCY YTJIa U CEPEIMHHBIN MEPIIEHIUKYIIAP K OTPE3KY KaK TeOMETPHUUECKUE MeCTa
TOYEK.

DopMynUpOBaTh OMNPEACICHUS OKPYXHOCTH M Kpyra, XOpAbl W JuaMmeTpa
OKPY>KHOCTH, TMOJIb30BATbCA HMX CBOMCTBAMHU. YMETh NPUMEHATh 3TH CBOMCTBA
IIPU PEILLICHUH 3a]1a4.

Brnaners noHATHEM OIIMCAHHOMW OKOJIO TPEYT OJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh
ee ueHtp. [lomp3oBaThcs (akTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYTrOJbHUKA
MEPECEKAIOTCS B OTHOW TOYKE, U O TOM, UTO CEPEIUHHBIE MEPIEHANKYIAPBI K CTOPOHAM
TPEYTrOJIbHUKA [IEPECEKAKOTCS B OJHOM TOYKE.

Brnagerp mnoHsATHEM KacaTelbHOM K OKPYKHOCTH, IOJIb30BaTbCsl TEOPEMOM
0 NEPHEHINKYISIPHOCTH KACATEIbHOU U paInyca, IPOBEAEHHOIO K TOYKE KaCaHUs.

[Tonp30BaThCsi MPOCTEUITUMHU TE€OMETPUUECKMMHU HEPABEHCTBAMH, MOHUMATh HX
IIPAKTUYECKUU CMBICIL.

[IpoBOIUTE OCHOBHBIE TE€OMETPUUYECKHE IMOCTPOCHUS C NOMOLIBK) LUPKYJIS
Y JIMHEUKH.

[IpenMeTHbIE pe3ynbTaThl OCBOCHHUS MPOTpaMMbl Y4eOHOTO Kypca K KOHILY
o0ydeHnus B 8 kJacce.

Pacnio3HaBath OCHOBHBIE BHU/IBl YETHIPEXYTOJIbHUKOB, UX 3JIEMEHTHI, MOJIb30BaThCS
VX CBOMCTBAMMU IPU PELICHUU F€OMETPUUYECKUX 3a1a4.

[IpuMeHsATh CBOMCTBA TOYKU IEpeceYeHUs MeAuaH TPeyrojbHuka (IEHTpa Macc)
B PEILICHUU 3a]a4.

Brnanerp moHATHEM CpegHEW JIMHUM TPEYrOJIbHMKA W TpaleUuH, NMPUMEHSATHh UX
CBOWCTBA IIPU pEIIEHMH reoMerpuueckux 3anad. [lomp3oBarbcst Teopemon Paieca
U TEOPEMOM O NPONOPLUOHAIBHBIX OTpPE3KaX, IMPUMEHATh HUX Ui PEIICHUS
MPAKTUYECKUX 3a/a4.
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[IpumeHsaTh TpU3HAKKA TOA00US TPEYTOJBHUKOB B PEIICHUH TE€OMETPHYECCKUX
3ajad4.

[Tonb3oBatbest  Teopemoit  [ludaropa  gias  permieHus  reOMETPUUYECKUX
U MpakTuyeckux 3aaad. CTpoUTh MaTeMaTHYECKyl0 MOJENb B MPAKTUYECKUX 3a/layax,
CaMOCTOSITEJILHO MTPOBOIUTH YEPTEXK U HAXOJUTh COOTBETCTBYIOIIUE JTUHBI.

Bianets moHSITUSIMEM CUHYCA, KOCUHYCA M TAHT€HCAa OCTPOTO yIila MpsIMOYT'OJIbHOTO
TpeyroibHuka. [lonb30BaTbCd ATUMHM MOHATHSAMHU [JI1  PELICHUS TMPAKTUYECKHUX
3a/1ay.

Boraucnsats  (pa3nuuHbIMU - cioco0aMu) TUIOMIAAb TPEYroJbHUKA M TUIONIAIH
MHOTOYTOJIbHBIX (UTYp (MOJB3YSICh, TJIe HEOOXOAUMO, KalIbKyJIsaTopoM). [IpuMeHsTh
MOJIYYEHHBIC YMEHUS B MPAKTUYECKUX 3a7jadax.

Bianerp MOHATUSIMU BIIUCAHHOTO W IIEHTPAIBHOTO YIJIa, UCIOJIB30BATh TEOPEMBI
O BIIMCAHHBIX YIJIaX, yriax MEXIy XOpAamu (CEKYyIIUMH) U yrie MEXIy KacaTeJabHOM
Y XOPJI0i MpU PEIIeHUH T€OMETPUUYECKUX 3a]1ay.

Brnagers mMOHSATHEM ONKMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOWCTBA
OMKMCAHHOTO YETHIPEXYrOJIbHUKA NP PEIICHUH 3a]1a4.

[IpuMeHsTh MOTyYEHHBIE 3HAHUS HA MMPAKTUKE — CTPOUTh MaTEMaTUYECKUE MOJICIIN
IS 3alad  peajibHOM JKU3HM U MOPOBOJUTH COOTBETCTBYIOIIUE BBIYMCICHUS
C TMpUMEHEHHWEeM ToJ00usI W TPUTOHOMETpUM (TOJB3YSCh, T/A€ HEOOXOaUMO,
KaJIbKYJISITOPOM).

[IpenmeTHBIC pe3yJabTAaThl OCBOCHHS IMPOTpaMMBI Y4eOHOTO Kypca K KOHITY
oOyuenus B 9 kJacce.

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPBIX YIJOB, HAXOAUTh C UX MOMOIIBIO
pa3UyHbIE 3JIEMEHTHl MPSAMOYTOJIBLHOTO TPEYrojbHUKA («pElIEHHE MPSIMOYTOJIbHBIX
TPEYroiabHUKOBY). Haxomute (C NOMONIBIO KalbKYJISITOpa) JJIMHBI W YIJIBI
JUIS HETAOJMYHBIX 3HAUCHUH.

[Tonb3oBaThecst (opMynaMu TPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXKIECTBOM JJII  HAXOXKJEHUS COOTHOIIEHUH MEXAY TPUTOHOMETPUUYECKUMHU
BEJIMYHHAMMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB Ul HAXOXKIEHUS PAa3IHYHBIX
3JIEMEHTOB TPEYroJIbHUKA («pEIIEHUE TPEYrOJIbHUKOBY), IPUMEHITh UX MPU PEIICHUN
reOMETPUYECKUX 3a]1a4.

Bnagers moHsATHSMH TpeoOpa3oBaHUSA MMOAOOMS, COOTBETCTBEHHBIX JJIEMEHTOB
noo0HbIX (uryp. Iloms3oBarbest cBOMCTBaMU MOJ00MSI MTPOU3BOJIBHBIX (DUTYpP, YMETH
BBIYHCIIATD JJIMHBI U HAXOJUTH YIJIbl Y MOJOOHBIX Guryp. IIlpuMeHsTs cBoiicTBa ogo0us
B MPAaKTUYECKUX 3aJadyax. YMETb MPUBOJIUTH MPUMEPHl MOAOOHBIX  (UTYp
B OKPYXAIOILEM MHPE.

[Tonb30BaThCsl TEOpEMaMH O MPOU3BEACHHH OTPE3KOB XOpA, O IPOU3BEACHHUU
OTPE3KOB CEKYIIMX, O KBAAPATE KacaTeJIbHOM.
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[Tonmp30BaThCsl BEKTOPAMHU, MOHUMATh WX T€OMETPUUECKUM U (PU3NUecKuil CMBICT,
OPUMEHATh MX B PEUICHHH TE€OMETPUYECKMX M (u3nueckux 3anad. [lpumeHaTsb
CKJISIPHOE NTPOU3BEICHNE BEKTOPOB JJI1 HAXOKACHUS JUIMH U YIJIOB.

ITosnp30BaThCs METOAOM KOOPAMHAT Ha IJIOCKOCTH, MPUMEHSTh €r0 B PELICHUU
F€OMETPUYECKUX U NTPAKTUYECKUX 3a]1a4.

Bitaners NOHATHAMHU IIPaBUIILHOI'O MHOI'OYT'OJIbHUKA, JUIMHBI OKPYKHOCTH, JUIMHBI
IyTU OKPYXXHOCTH M PaJUaHHOM MEPHI YIJId, YMETh BBIYMCIATH IUIOIIAAb KPyra M €ro
yactel. [[puMeHsITh MONyYeHHbIE YMEHNS B IPAKTUYECKUX 3aa4ax.

HaxoauTe ocu (M1 HEHTPbI) CUMMETPUH (PUTYp, TPUMEHSTH IBHXKEHUS MIIOCKOCTH
B IIPOCTENIINX CITyqasix.

IIpuMEHATh MOMYYEHHBIE 3HAHUS HA NIPAKTUKE — CTPOUTh MATEMAaTHYECKUE MOJIEIIN
UL 33aJad  peaJbHOM JKU3HM M NPOBOAUTH COOTBETCTBYIOIIHUE BBIYMCIICHUSA
C TNpUMEHEHHEM ToA00Hs U TPUTOHOMETPUYECKUX (YHKIMHM (MONb3ysch, Te
HEO0OXO0IMMO, KaJTbKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HanmenoBanue pazgena |Komuuectso OcHOBHOE OcHOBHbIE BU
(TembI) Kypca 4acoB coepKaHue
[Ipocreriune 14 IIpocrenimume DopMyJIMpPOBaATh OC
reoMeTpuyecKue GUrypbl v reOMETPUYECKUE Pacno3HaBaTh n3yus
WX CBOMCTBA. MI3MepeHune OOBEKTHI. onpeneasTb UX B3au
FEOMETPUYECKUX BEIIMYUH MHOroyroJjibHUK, YEPTEXK MO YCIOBHIO |
JIOMaHasl. IIpoBoauTs npocren
CmexHble U Y JIMHEUKHU.
BEPTUKAJILHBIC YIJIbL. N3mepATh JIMHENHBI
Paborta U MIPAKTHYECKUX 00bs
C IPOCTEUIINMH OmnpeneasiTe «Ha I
YEpTEIKAMMU. NPOBOAUTH IPYOYIO ¢
N3mepenne nuHelinpix | Pemars 3amaun Ha B
Y YTJIOBBIX BEJIMYMH, YTJIOB.
BBIYMCJIEHUE OTpe3KoB | Pemarsb 3a1auu Ha B
Y yIJI0B reOMETPUYECKUX PUT
IIpoBonutk xiaccud
JIMHEVHBIE U YTIIOBbIC
HEOOXOIUMBIE JI0Ka3:
3HAKOMHUTBHCH C UCT
TpeyroabHUKN 22 [ToHsiTHE O paBHBIX PacnoznaBarsb napsl

TpPEeYroJibHUKaX

yeprexax (C yKka3aHu




Y MIEpBUYHbIC
MIPEACTABIICHUSA

O paBHBIX (pUrypax.
Tpu npusHaka
paBeHCTBA

TPEYT OJIbHUKOB.
IIpu3Haku

paBeHCTBA
MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
CBOIICTBO M€IMaHbI
MPSIMOYTOJIBHOT O
TPEYT OJIbHUKA,
MPOBEIECHHOU

K TUIOTEHY3E.
PaBHOGeapeHHbIE

Y PaBHOCTOPOHHHE
TPEYTrOJIbHUKHU.
[Ipu3Haku U cBOWCTBA
paBHOOEAPEHHOTO
TPEYrOJIbHUKA.
HepaBencrBa

B T€OMETPHH.
IIpssMOyroapHbIN
TPEYTOJIBHUK C YIJIOM
B 30°

BbIBOAMTH CJIEICTBH
AJIEMEHTOB) U3 paBeH
DopMyJIHPOBATH OTI
TYIOYTOJIBHOTO, TPSIA
PaBHOCTOPOHHETO TP
MeJIUaHbl TPEYT OJIbHE
OTpe3Ka; MepuMeTpa ’
®opmyJnpoBaTH CB
TPEYrOJIbHUKA.

CTpoutp 4epTexy, |
HAaXOXJICHHS PaBHBIX
IIpuMeHATH ITpU3HAaL
TPEYTOJIBHUKOB B 33/
Hcnoab3oBarh mudy
CBOMCTB N3y4aEMBIX |
3HAKOMHTBHCH C UCT




[TapannenbHble OpsSMBIE,
CyMMa YIJIOB TPEYr OJIbHUKA

14

IlapannenbHbie

NpsSIMbIE, UX CBOMCTBA.

Haxpect nexaue,
COOTBETCTBEHHBIE

Y OJJHOCTOPOHHHE
yIJibl, 00pa30BaHHbIE
pU NIepeceyeHNH
napasieIbHbBIX
MPSIMBIX CEKYIIEH).
ITpusnax
napaieIbHOCTH
IPSIMBIX Yepe3

PABEHCTBO PACCTOSIHUM

OT TOYEK OTHOU
PSIMOU 10 BTOPOM
IIPSIMOM.

Cymma yrios
TPEYroJIbHUKA.
Buemnne yrisi
TpEyroJIbHUKa

D opmMyJIHpPOBATH IIC
HAXOAMTH [IPAKTUYEC
HN3yuarts cBOWCTBA ¥
MapajuIeIbHbIX IPSIMI
IIpoBoauTH 1O0KA3AT
MPSMBIX C TOMOIIBIO
ATUX NPSIMBIX TPETHE]
BbI4uciasTh CyMMYy 3
HaxoauTh 4uCI0BBIE
B F€OMETPUUECKUX 32
0 CYMME€ YIJIOB TPEyr
3HAKOMUTBHCH C UCT

OKpyXHOCTb U KpYT.
['eomeTpuueckue
MOCTPOCHHUS

14

OKpyXHOCTB, XOpa
U JUaMeTp UX
CBOMCTBA.
KacarenbHnas

K OKPYXHOCTH.
OKpy»KHOCTB,

DopMyIHPOBATH OI
JIAaMETPa U KacaTellb
HN3yuyath X CBOWCTB
HccaenoBarb, B TOM

PecypcChl: OKPYXKHOC
OKPY>XHOCTHU, BIUCAH




BIIMCAaHHAS B YIOJI.
ITonsatue o I'MT,
MIPUMEHEHUE

B 3a/1a4ax.
buccekrpuca

Y CEpEIMHHBIN
MEPIICHAUKYJIIAP
KaK Fr€OMETPUYECKUE
MECTa TOYEK.
OKpyXHOCTBb,
ONMCaHHAas1 OKOJIO
TPEYrOJIbHUKA.
OKpy»XHOCTB,
BIIMICaAHHAs

B TPEYT OJIbHUK.
IIpocrenue
3a/1auu

Ha MOCTPOEHUE

KacaTeJIbHBIX.
Hcnoab3oBaTh MeT(
0 MepeceyeHun OHucce
CEpPEAMHHBIX MEPIICH]
¢ nomoupo I'MT.
OBJaaneBaTh NOHATI
OKPYXHOCTEU TPEYTO
OKPY>KHOCTEH.
Pemiatb OCHOBHBIE 3
JTAHHOMY; CEPEIUHHO
MPSIMOU, TTPOXOISIIIE]
Y NIEPIECHANKYJIISPHOL
JTAHHOTO YTJIA; TPEYT(
3HAKOMHUTLCS € HCTH

[ToBTOpEHue, 00001IeHNE 4 [ToBTOpEHUE PemaTh 3a7a4u Ha 1
3HaAHUU u 000011IeH e MEXKy pa3IMYHbIMHU
OCHOBHBIX ITOHATHI
¥ METOJIOB Kypca
7 xiylacca
OBLIEE KOJIMYECTBO 68

YACOB IIO ITIPOTPAMME




8 KUIIACC

HanmenoBanue pasnena | KonuuectBo OcHOBHOE OcHOBHBIE BY,
(TemnI) Kypca 4acoB COJIepXKaHUE
YeTbIpexyroabHUKA 12 [Tapannenorpamm, ero | M300pakaTb 1 HAX(
MPU3HAKY U CBOWCTBA. | YETBIPEXYTOJIbHUKH |
YacTHsble cityyan DopMyJIHpPOBATH OI
napajuieorpaMMoB IPSIMOYTOJIbHUKA, PO
(MpAMOYTOJIbHUK, Tpaneuuu, npsMoyro
pomMO, KBaapar), ux Jloka3pIBaTh U HCII(
IIPU3HAKY U CBOWCTBA. | NPU3HAKU U CBOMCTB:
Tpanenus. IPSIMOYTOJIBHUKA, PO
PaBHOOOKas Tpaneuuu, NpssMoyra
Y IPSIMOYT OJIbHAs IIpumeHnsaTs MeTOX
Tpanenuu. Hcnoab3oBaTh nud
Meron ynBoeHus CBOMCTB U3y4acMbIX
MEJIUAHBI. 3HAKOMHUTBHCHA C UCT
LentpanbHas
CUMMETPHS
Teopema dDaineca u Teopema 15 Teopema daineca IIpoBoauTH MOCTP O

0 MPONOPIIMOHAIBHBIX
OTpe3Kax, MoA00HbBIC
TPEYrOJILHUKHU

U Teopema

0 MPOTMOPITUOHATILHBIX
OTpE3Kax.

Cpenusist TMHUS
TPEYTOJIbHHKA.
Tpanermusi, ee cpeHss

C UCITOJIb30BAHUE TEC
0 MMPONOPLIMOHAIILHB!
IIPONIOPLMOH AJIbHBIN
IIpoBoautk q0Ka3al
TPEYroJIbHUKA Iepec
CBSI3b C LICHTPOM Mac




JIMHUA.
[IpornopuimoHaIbHBIE
OTPE3KHU.

LlenTp macc

B TPEYT OJIbHUKE.
[TonoGHbIe
TPEYrOJIbHUKH.

Tpu npusHaka
moao0ust
TPEYTrOJIbHUKOB.
[IpumeHnenue
mog00us

MIPU PEIICHUN
MPaKTUYECKUX 3a]1a4

MEJIMAaHbI JIETSATCA TO
Haxoaurthb 010100HEI
C YKa3aHUEM COOTBE]
PemiaTh 3ajaum Ha 1
CaMOCTOSITEILHOTO TI
MOI00HBIX TPEYT OJIb]
IIpoBoauTh 10KA3a"
IPU3HAKOB MO00USI.
Jloka3bIBaTh TpU IIf
IIpumeHsTH 1onayue
T€OMETPUUECKHUX U T
3HAKOMUTBCH C UCT

[Imomans. Haxoxxknenue
JIOIIAJIEH TPEYTOJIbHUKOB
U MHOTOYTOJIHBIX (puTyp.
[nomaan mogoOHBIX GUryp
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CBoiicTBa IoIIAIeN
F€OMETPUYECKHUX
uryp.

dopmyibl

JUIS TUTOIIA U
TPEYTrOJIbHUKA,
napasenorpaMmma,
Tpamnenumu.
Breruucnenue
IJIOIAAEeH CIIOKHBIX

dburyp.

OBJageBarh nNepBu
TEOPUHU TUIOIIATH (M¢
TJIONIAAM, BBISICHITh
BoiBonuts Gopmyiir
TPEYroJibHUKA, TP
MPSMOYTOJIbHUKA (KE
BoiBoauTh popmyIir
YETHIPEXYTOJIbHUKA ©
Haxoaurts muiomagu
OyMmare, HCIOJIb30B?
U J0OCTpaniBaHUE.




[Tnomanu Guryp

Ha KJIeT4aTon Oymare.
IImomaay mogo0HBIX
uryp.

3agaun

C MPaAKTUYECKUM
COJIEpKAHUEM.
Pemenne 3amau

C MOMOIIILIO METOIA
BCIIOMOT'aTeJILHOU
TUIOIIA N

Pa30oupars npumep:
TJIOIIAAM JJIsl PENIEH
Haxoaurh miomaau
BbruncasiTh 1mi10111a;
Pemarp 3a1aum Ha 1
Co/Iep’)KaHuEM

Teopema I[Tudaropa

1 Hadalla TPUTrOHOMCTPUHU

10

Teopema [udaropa,
ee MPUMEHECHHE.
Onpenenenune
TPUTOHOMETPUUECKHUX
(GyHKUIHNA OCTPOro
yriia mpsIMOYTOJILHOT'O
TpPEyrojbHUKa,
TPUTOHOMETPUUIECKUE
COOTHOIIIEHUS

B IIPSIMOYT'OJILHOM
TPEYTroJbHUKE.
OcHOBHOE
TPUTOHOMETPUIECKOE
TOKJIECTBO

Jloka3bIiBaTh TEOPEN
B NMPAKTUYECKHUX BbIY
DopMyJIMPOBATH OI
(GYHKIIHI OCTPOTO YT
BbIBOAUTH TPUTOHO!
B MIPSIMOYTOJILHOM T[
HUccaenoBarb COOTH
B MPSIMOYTOJIbHBIX Tf
30° u 60°.

Hcnoab3oBaTh Gop:
TPUTOHOMETPHUUYECKO
COOTHOLLIEHUN MEXK]T]
Pa3IIUYHBIX OCTPHIX
IIpuMeHaTH 1TOTyYe
MPaKTUYECKUX 3a/1a4
3HAKOMHUTBCA € UCT




YTJbl B OKPYKHOCTH.
BrimucaHHbIE 1 ONIMCAaHHbBIE
YETHIPEX YT OJIbHUKH.
KacarenbHbie

K OKpyxkHOCTH. Kacanue
OKPY>KHOCTEU

13

Brnucannbie

Y LICHTpaJIbHbIC
YTJIBI, YTOJI
MEXKTY
KacaTeJIbHOU

Y XOPJIOM.

Yl Mexnay
XOpJlaMu

Y CEKYIIUMH.
Brnucannbie

1 OIIMCAHHEIC
YETHIPEX YT OJIbHUKH,
UX MPU3HAKU

1 CBOMCTBA.
[IpuMmeHeHnue 3Tux
CBOMCTB

[IPU PEIICHUU
F€OMETPUYECKHUX
3ajad4.

Bzanmuoe
PaCIOJIOKEHNE
JIBYX OKPYXHOCTEM,
oO1e
KacaTelabHBIC.
Kacanue
OKPYKHOCTEU

DopMyJIHPOBATH OC
C yrjamu B Kpyre (Br
HaxoauTthb BIucaHHI
BBIYMCJISITH YTJIBI C
yTJIaXx, TEOPEMBI O BII
TEOPEMBI O IIEHTPAJIh
HccaenoBarhb, B TOM
PECYpPCOB, BIIMCAHHBI
BBIBOJUTD 1X CBOIC
Hcnonb30BaTh 3TH ¢
3ama4




YACOB I10 ITPOTPAMME

[loBTOpenue, 0000IIEHIE 4 [ToBTOpeHue Pematp 3a1a4m Ha 1
3HAHU OCHOBHBIX MOHATUI U | MEXIY pa3IHuHbIMU
METO/I0B KYpPCOB
7 1 8 KJIaccoB,
000011IeHrEe 3HaHUN
OBILIEE KOJIMYECTBO 68




9 KITACC

Metpuueckue
COOTHOLIEHHUS
B OKPYKHOCTH

0 MpeoOpa3zoBaHUU
IOJIO0MSL.
CoO0TBETCTBEHHBIC
SJIEMEHTHI OTO0OHBIX
uryp.

Teopema

0 MPOU3BEICHUU
OTPE3KOB XOP/I,
Teopema

HanmenoBanue pasnena | KomnuectBo OcHOBHOE OcCHOBHBIE BY,
(TemnI) Kypca 4acoB COJIepXKaHUE

Tpuronomerpus. Teopemsl 16 Onpenenenue DopMyJIHpPOBATH OI
KOCHHYCOB U CHHYCOB. TPUTOHOMETPUYECKUX | (DYHKIMM TYMBIX U ]
PerieHne TpeyrojJbHIKOB ¢yuknuii yriaos or 0° | BeIBoauTh TEOpEMY
1o 180°. dopmyiis (c panuycoM omucaH

IIPUBEICHHS. BeiBoauTH hopmy.t

Teopema KOCUHYCOB, ¢ HCIIOJIb30BAHHEM

TEeOpeMa CUHYCOB. IJI0IIa A TPEYT OJIbH:

Pemenue HUMH, (HOpMYyIIa TIIO]

TPEYrOJbHHKOB. JUArOHAIA U YT OJI M

[TpakTH4eckoe Pemarh TpeyronapHu

IpUMEHCHHE Pemiath npakTryeck

JIOKa3aHHBIX TCOPEM K HaXOKACHHUIO pasJll

[IpeobpazoBanue mogoous. 10 ITonsiTue OcBauBaTh NMOHATH

HccaenoBarhb OTHOII
IpHU IpeoOpa3oBaHUI
Haxoauts nmpuMepsl
JIEUCTBUTEIHLHOCTH.

BbIBOOUTHL MeTprUe
XOpI, CEKYIIUX U Ka
BIIMCAHHBIX YTJIOB U
Pemarhb reomMeTpuye
’KH3HH C HCIIOJIh30Ba




0 MPOU3BEICHUU
OTPE3KOB CEKYIIUX,
TeOpeMa O KBa/IpatTe
KacaTeIbHOM.
[Ipumenenune

B PELICHUU
FEOMETPUUECKUX
3a7a4

BekTopsl

12

Onpenenenue
BEKTOPOB, CII0KEHUE
Y BBIYUTAHHE
BEKTOPOB,
YMHOKEHHUE BEKTOpA
Ha YUCJIO.
du3nyecKuii

Y TEOMETPUYECKUAN
CMBICJI BEKTOPOB.
Paznoxxenue BexkTopa
10 IByM
HEKOJUTMHEAPHBIM
BEKTOpaM.
KoopauHatsl
BEKTOpA.

CkanspHoe
IIPOU3BEJICHUE
BEKTOPOB, €ro

Hcnonb30BaTh BEKT
HCCJIEI0BATh TE€OME’
U pusnyeckuit (cuna
3HaTh onpeaesIeHus
YMHOKEHUS BEKTOpa
reoMeTpuieckuii u ¢
Pemarb reomMeTpuye
BEKTOPOB.
PackiaabiBaTh BEK:
BEKTOpaM.
Hcnonb3oBarhb cKal
BbIBOUTb €r0 OCHO
BeruncjasaTs cymmy,
BEKTOPOB B KOOPJIMH
IIpuMeHATH CKaJISP]
JUIMH U yTJIOB




IIPUMEHEHUE

JUISL HAXOXKICHHUS
JUIVH U YTJIOB.
Pemenue 3agau

C ITIOMOIIBIO BEKTOPOB.
[IpnmeHeHne BEKTOPOB
JUISL PELLIEHUS 3a/1a4
busuku

JlexapTOBbI KOOPAMHATHI
Ha IIJIOCKOCTH

JlexapToBbl
KOOpPAUHATHI TOUEK
Ha IJIOCKOCTH.
YpaBHEHUE IPSIMON.
YpaBHeHue
OKPYKHOCTH.
Koopnnnatel Touek
nepeceyeHus
OKPYXHOCTH

U IIPSIMOM.

Meron koopauHat
P pelIeHUU
TEOMETPUUECKUX
3a]1a4, IPAaKTUYECKUX
3aja4

OcBauBaThb NOHATH
KOOPJIUHAT, JIEKAPTO]
BrIBOAMTH ypaBHEH!
Bo1aeasiTh IIOIHBIM |
U paJinyca OKPYKHOC
Pemiath 3ajaum Ha 1
MEePECCUCHUS PSIMBbI
KOOPJIUHAT.
Hcnoan3oBaTh CBOY
IIPU PEUICHHUU 33/1a4,
IPSIMOM.
IIpumensaTh KOOpaH
FEOMETPUUYECKHUX U TI
JUISL IOCTPOEHUS MAT
peanbHBIX 3a7a4 («M
IMoab3oBaThCH IS -

I (PPOBBIMU pecypce
3HAKOMUTLCH C CT




[IpaBuiIbHBIE
MHOTOYTOJIbHUKH.
J[miHa OKpY>KHOCTH

Y IUIONIAb KpyTa.
Briuucienue mionajaeu

[IpaBuiibHBIE
MHOTOYTOJIbHUKH.
Yucno wt. Jlauna
OKPYKHOCTH, IyT'!
OKPY>KHOCTH.
Panuannas mepa
yria.

[Inowmans kpyra,
CEKTOpa, CErMEHTa

DopMyJIMPOBATH OI
MHOT'OYT'OJIbHUKOB, E
IHonb3oBaTbCs NOHS
C IOMOILBIO MTPABUJIE
YHUCIIO T, JJIUHY AYTV
IIpoBoauTe nepexo;
K TPalyCHON U HA00(
OnpeaeasiTh 101112
BriBoauts popmy.r
JUISL IJTAH TYT, TUTOLLT
BoryucasTe niomna;

OKPY>KHOCTH (Kpyra)
Haxoauthb rmiomiaau

JIBM>KEHUS TNIOCKOCTH

ITonaTue o ABMKEHUH
IJIOCKOCTH.
[TapannenbHbIii
MEPEHOC, MOBOPOT
[Ipumenenue

IIPU PEIIEHUH 3a]a4

Pa3oupars npumept
JBUKCHUSL.

D opMyJIHPOBATH OI
ITIOBOPOTA U OCEBOU C
BbIBOIUTH UX CBOMC
TOYKH.

HaxoauThb HEHTPHI K
buryp.

IIpuMeHATH Mapast
IIPU PELICHUU T€OME
IPUMEPBHI).
HUcnonb3oBarhb s
1u(poBBIC PECYpPCHI




[loBTOpenue, o0o0IIeHHE,
cUcTeMaTHu3alys 3HaHUN

[ToBTOpEeHUe
OCHOBHBIX ITOHATUN

Y METOJ0B KypCOB
7-9 Knaccos,
00o0uIeHne

Y CUCTEMAaTU3aLNs
3HaHuM. [Ipocreimme
FEOMETPUYECKHUE
burypsl u ux
cBorcTBa. M3mepenue
FeOMETPUUECKHUX
BEJINYMH.
TpeyronbHuKH.
[TapannensHbiE

Y TIEPIEHIUKYJIS PHBIE
psIMBIE.

OKpYX HOCTb U KpPYT.
['eomeTpruueckne
MOCTPOEHUS. Y TJIbI

B OKPY>KHOCTH.
Briicanneie

Y OIIUCAHHbIC
OKPYKHOCTH
MHOT'OYTOJIbHUKOB.
[Ipsmasn

U OKPY/KHOCTb.

OnepupoBaTthb MOHs
MHOT'OYT'OJIbHUK, PaB
TPEYTOJIbHUKH, TIPSIM
OHCCeKTpHCa U BBICO
pPOMO, MIPSIMOYTOJIBHI
KacaTeJbHast; paBeHC
TPEYTroJbHUKOB; Map:
IPSMBIX, YTOJT MEXKT
TOYKH U MPAMOMU; 1T
IJI0ILIA/b, IEPUMETP.
HUcnoab3oBars ¢op
MHOT'OYT'OJIbHUKOB, ]I
o0beMa MpsIMOYTOJIb
OnepupoBath MOHS
KOOpPJIMHAT, BEKTOP;
JUISl IPEICTABIICHUSA |
U3 IPYruX Y4eOHBIX |
Pemarh 3a1a4um Ha |
WJUTFOCTPALUIO CBS3€E
BriOupars meron 1
Pemrars 3axaum u3 1




YeThlpeXyroabHUKY.
Bniucanuele

Y OMMCAHHBIE
YETHIPEX YT OJIbHUKHU.
Teopema [Tudaropa
U Havasia
TPUTOHOMETPUH.
Petienne o0mmx
TPEYrOJIbHUKOB.
[IpaBuibHBIE
MHOTOYT'OJIbHUKHU.
[TpeoGpazoBanus
MJIOCKOCTH.
Jpmxenns. [Togobue.
CummeTpusi.
IImomans.
Brruucnenue
momaaen. [lmomanu
oA00HBIX QUryp.
JlexapToBbI
KOOPJIUHATHI

Ha MJIOCKOCTH.
Bexkropsl

Ha IJIOCKOCTH

OBIIEE KOJIMYECTBO
YACOB I10 IIPOT'PAMME
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OEJIEPAJIBHAS PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTBb U CTATUCTHUKA» B 7-9 KITACCAX

HOACHUTEJIBHASA 3AITIUCKA

B coBpemenHOM 1TM(GPOBOM MHpE BEPOSTHOCTH W CTATUCTHKA MPHOOPETAIOT BCE
OOJBITYI0 3HAYMMOCTD, KaK C TOYKH 3PCHHS MPAKTHICCKUX MPUIIOKEHUN, TaK U UX POJIH
B 00pa3oBaHMM, HEOOXOAMMOM KaKIOMY dYesnoBeKy. Bospacraer umcio mpodeccuit,
IpU OBJAJICHUH KOTOPBIMU TpeOyeTcst Xopornas 0a3oBas TOJATOTOBKa B 00JacTH
BEPOSITHOCTU U CTAaTHCTHUKH, TaKasi MOATOTOBKA Ba)KHA JIJISI MPOJIOJDKEHUS 00pa30BaHUs
U JJIA YCTICTITHOM TTPO(eCcCuOHaTbHON Kaphephl.

Kasxp1it 4emoBek MOCTOSTHHO IPUHUMACT PEIICHUS Ha OCHOBE UMCIOIITUXCS Y HETO
JTaHHBIX. A 11 OOOCHOBAaHHOTO TIPUHSATHS PEIICHHWS B YCIOBHSIX HEAOCTaTKa
Wi u30bITKa MHGOPMALMM HEOOXOAMMO B TOM YHCIE XOPOIIO CHOPMHUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIIICHHUE.

HNMeHHO TI09TOMY OCTPO BCTajla HEOOXOMUMOCTh C(POPMUPOBATH y 0OYUAIOIITUXCS
(GYHKIIMOHATBHYIO TPAaMOTHOCTh, BKJIIOYAIOIIYI0 B ce0S B KauecTBE HEOTHEMIIEMOM
COCTABJIAIONICH YMEHHE BOCIPUHUMATh W KPUTHYECKH aHAIM3UPOBATh HWH(MOPMAIIHIO,
MPEICTABIICHHYIO B Pa3IMYHBIX (DOpMax, MOHUMATH BEPOSTHOCTHBIA XapaKTep MHOTHX
pEAIbHBIX TMPOIIECCOB U 3aBUCUMOCTEH, MPOU3BOAUTH MPOCTEHINNE BEPOSITHOCTHBIE
pacuerTsl.

3HaKOMCTBO B Y4€OHOM Kypce C OCHOBHBIMU MpPHUHIUIIAMH cOOpa, aHalu3a
W TIPEJICTABIICHUS NaHHBIX W3 PA3JIMYHBIX cep KU3HM OOIIEeCTBA M TOCYIapCTBA
npuoOiaer o0ydJalIuxcsi K OOIIECTBEHHBIM HWHTepecaMm. V3ydeHue OCHOB
KOMOWHATOPUKHM pa3BUBAET HAaBBIKM OpraHU3alliy Tiepedopa ¥ TOJCYETa YHCIIa
BapHAHTOB, B TOM YHCJIC B MPUKIATHBIX 3a7adaX. 3HAKOMCTBO C OCHOBaMH TCOPHHU
rpadoB co3maer maremaTudeckuil (QyHmameHT Il (GOPMUPOBAHUS KOMIICTCHITHI
B oOmactu wHOpMATHKA W HHQPPOBBIX TexHOJoruid. [IpW W3ydeHHH CTATUCTUKH
U BEPOATHOCTU OOOTAIAIOTCS MPECTABICHUS 00YJAIOIINXCS O COBPEMEHHOW KapTHUHE
MHpa U METOJaX €ro McciaeaoBaHus, (GOopMUpPYyeTCs MOHUMAHHUE POIHM CTATUCTHKUA KaK
UCTOYHHUKA COLMAIBHO 3HAYMMOM HMH(OpMAlMM W  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBIIIJICHUS.

B cooTBeTcTBUU ¢ AaHHBIMH ILIEJSIMH B CTPYKTYpPE MPOrpaMMbl y4eOHOTO Kypca
«BepoaTHOCTh U CTATUCTUKA» OCHOBHOTO 00IIEro 00pa30BaHUsl BbIICIEHBI CIIETYIONIUE
collepkaTtenbHO-MeToqnueckne nuHuM: «lIpencraBieHne MaHHBIX W OMHCATEIbHAS
CTaTUCTUKa», «BepodaTHOCThY, «DIEeMEHThl KOMOMHATOpUKWY», «BBeneHHe B TEOpPHUIO
rpadoBy.

Conepxanne muHuH «lIpefcTaBicHWE TaHHBIX M OMHUCATEIbHAS CTATHCTHUKA
CIIY’)KUT OCHOBOW Il (pOpMHUpPOBaHUSI HABBIKOB pabOThI ¢ MH(OpMAaIMeil: OT YTCHUS
U UHTEprpeTanuu uHGOpMalUM, TMPEACTABICHHONM B Ta0nHWIaX, Ha Jauarpammax
u rpadukax, 10 cOopa, MPEACTaBICHUS W aHalu3a JaHHBIX C HCIOIh30BAHUEM
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CTAaTUCTUYECKUX XapaKTEePUCTUK CpEeAHMX U paccenBaHus. PabGoTtas ¢ JgaHHBIMH,
oOyJaroluecs: ydarcsi CUYMTBIBATh M HWHTEPIPETUPOBATH JAHHBIE, BBIJIBUTaTh,
apryMeHTUPOBaTh U KPUTUKOBATh MPOCTEHIIINE TUIIOTE3bI, Pa3MBIIUIATE HAJl (pakTOpaMu,
BBI3BIBAIOIMMHM HM3MEHUYMBOCTh, W OLEHMBAaTh HX BIMSHHME Ha pPacCMaTpUBacMble
BEJIMYMHBI U ITPOLIECCHI.

NHTyUTHBHOE TIPEICTABICHUE O CIy4alHOM W3MEHYMBOCTH, MCCIEIOBAHNE
3aKOHOMEPHOCTEW M TEHICHIIMN CTAHOBUTCA MOTHBUPYIOLIEH OCHOBOM I W3y4ECHUS
TEOpUHU BEpOSITHOCTEN. BosbIioe 3HaUeHNEe UMEIOT IPAKTUYECKUE 3aJJaHusl, B YACTHOCTH
OTIBITHI C KJIIACCHYECKUMHU BEPOSTHOCTHBIMHU MOJIEISIMHU.

[ToHsiTHE BEpOSTHOCTH BBOJAUTCS KaK Mepa MpaBAONoA00us CIy4ailHOro COOBITHS.
[Tpu n3yyeHnn yuyebHOro Kypca oOydarouuecs: 3HaKOMSTCS ¢ MPOCTEUIINMU METOAAMHU
BBIUMCIIEHUSI BEPOSITHOCTEH B CIIyYallHBIX 3KCIHEPHUMEHTaX C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU HCXOJAaMHU, BEPOSTHOCTHBIMH 33aKOHAMM, MO3BOJISIOIIMMH CTABUTh
U pemiath 0oJiee CIOXKHbIE 3a7aun. B yueOHbIN Kypc BXOAST HayalbHbIE MPEACTaBICHUS
O CIIy4alHBIX BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4yeOHOro Kypca OCYLIECTBISETCS 3HAKOMCTBO OOYYarOIIHXCS
C MHOXECTBAaMU M OCHOBHBIMH OII€pallUsIMA HaJ MHOXKECTBAMM, PACCMATPUBAIOTCS
IpUMEpPHl TNPUMEHEHMUS Ul pPEIIEHUs 3a]ad, a TakKe MCIONb30BaHUSA B JIPYTHX
MaTeMaTHYECKUX Kypcax M y4eOHBIX MpeaMeTax.

B 7-9 knaccax n3yuaercst yueOHbII Kypc «BeposTHOCTh U CTaTUCTUKA», B KOTOPBIH
BXOJAT paszaensl: «lIpencraBiieHne JaHHBIX M ONMCATENIbHAs  CTAaTUCTHKAY,
«BeposTHOCTBY, «1eMeHThl KOMOMHATOPUKNY, «BBeneHue B Teoputo rpadosy.

OOmiee YMCIO YacoB, PEKOMEHJOBAaHHBIX JUId HW3Y4YEHHUS Y4EOHOro Kypca
«BepoaTtHocTh U cTratucTUKa», — 102 4vaca: B 7 kimacce — 34 yaca (1 gac B Heneno),
B 8 kitacce — 34 gaca (1 gac B Heneno), B 9 knacce — 34 yaca (1 4ac B Hezieno).

COJEP KXAHUE OBYUYEHUA
7 KIIACC

[IpencraBieHre naHHBIX B BUAE TaOMUI, AWAarpaMm, rpadukoB. 3aroiHEHuE
Ta0JINIl, YTEHUE W TOCTPOSHUE AMarpamMM (CTOJIOUKOBBIX (CTOIOYATBHIX) U KPYT'OBBIX).
Urenne rpadukoB peajbHBIX MpoleccoB. M3Bnedenne uHPoOpMaALMA W3 AHATPAMM
U TaOJIUII, UCTIOJIb30BAHKUE U UHTEPIPETALINS TaHHBIX.

OnucartenbHas CTAaTUCTUKA: cCpenHee apudmernueckoe, MeauaHa, pa3Max,
HauOOoJbIIIee U HAMMEHbIIIee 3HaYeHUs1 Habopa YUCIIOBbIX AaHHBIX. [[pumeps cirydaitHon
U3MEHYHMBOCTH.

Crny4yaliHbIN SKCIIEPUMEHT (OMBIT) U CIy4yaliHOe COObITHE. BEpOATHOCTh U YacToTAa.
Ponb ManoBeposTHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITUI B IPUPOAE U B OOIIECTBE.
MoHerTa n urpanbHasi KOCTb B TEOPUH BEPOATHOCTEM.

I'pad, BepmmnHa, pedpo. Crenens BepimuHbl. Yncio pedbep U cymMMapHasi CTENeHb
BepmuH. [Ipencrasnenue o ca3HoctH rpada. [enu u mukisl. [lytu B rpadax. O6xon
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rpada (disepoB nyth). [IpencraBnenue 06 opuentTupoBaHHoM rpade. Permenue 3amau
C TIOMOIITLI0 TPadoOB.

8 KVIACC

[IpencraBieHre JaHHBIX B BUJIE TaOJMII, JUarpamMmm, rpaguKkoB.

MHO0X€ECTBO, 3JIEMEHT MHOKECTBA, IOAMHOKECTBO. Onepaliy Hal MHOKECTBAMM:
o0beIMHEHUE, MepeceueHne, nonoiHeHne. CBolcTBa omepauuid HaJl MHOXKECTBAMU:
IIEPEMECTUTEIILHOE, COYETATENIbHOE, PaCIIpEeNe/INTENbHOE, BKIIIOYeHUs. Mcnons3oBanne
rpauueckoro MpEeACTaBICHUS MHOXECTB /I ONUCAaHUSA pEAbHBIX MPOLECCOB
Y SIBJICHUM, IPU PEILICHUU 3a7a4.

N3mepenue paccenBaHus JAaHHBIX. Jlucnepcuss WM CTaHIAPTHOE OTKIIOHEHHE
YHUCIIOBBIX HA0OpOB. Jlnarpamma paccerBaHuUsl.

DneMeHTapHble COOBITHS cay4aitHoro ombita. Ciydaiinbie coObITHs. BepostHocTu
coOpITUi. ONBITBI C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU. CilydailHbIN
BbIOOp. CBsi3p MEXIY MAaJIOBEPOSITHHIMU U MPAKTUUYECKH JOCTOBEPHBIMH COOBITUSMU
B IIPUPOJIE, OOLLIECTBE U HAYKE.

HepeBo. CBOWCTBa JEpPEBBEB: €AMHCTBEHHOCTH ITyTH, CYLIECTBOBAHUE BHCSIYEH
BEPILUUHBI, CBA3b MEX]Y UYHUCIOM BEpIIMH M uuciaoM pedep. [lpaBmio ymMHOXKEHHS.
Pemenue 3aa4 ¢ nomouisko rpagos.

[IpotuBomnonoxHeie coobiTUsA. Juarpamma Ditniepa. OObeAMHEHUE U TIEPECEUCHUE
coObITnil. HecoBMecTHble coObITHS. DoOpMysia CIIOXKEHHS BEPOATHOCTEH. Y CIOBHas
BeposTHOCTh. I[lpaBuno ymHoxkenus. He3aBucumbie coObiTus. llpeacraBienue
JKCIEPUMEHTAa B BHJE JepeBa. PemieHne 3amad Ha HaXO0XKIACHUE BEPOSATHOCTEH
C TIOMOUIBIO JIepeBa CIy4aitHOr0 SKCIEPUMEHTA, JuarpaMm Jniepa.

9 KITIACC

[IpencraBienue JaHHBIX B BUJAE TaOJMIl, AUarpamM, rpaduKoB, MHTEpIpETALIHs
JNaHHBIX. YTEeHHE U MOCTpOCHUE TabJIUL, AUArpaMM, rpaUKOB MO pealIbHbIM TaHHBIM.

IlepectanoBku u (akropuan. CodyeTaHus M UYUCIO COYETaHUH. TpeyrosbHHUK
[Tackans. Pemenue 3a1a4 ¢ UCIOJIb30BaHUEM KOMOMHATOPUKH.

I'eomeTrpuyeckass BeposTHOCTh. Ciy4yaillHbli  BbIOOP TOYKM M3  (UIYPHI
Ha IUIOCKOCTH, U3 OTPE3Ka U U3 IyT OKPYKHOCTH.

Hcneiranune. Ycnex m Heymada. Cepust ucnblTaHuM 10 nepBoro ycrnexa. Cepus
ucnbiTanuil bepuymmm. BepostHocTH coObITHIT B cepun ucnbiTaHuil beprymm.

CnydaiiHass BenMYMHA M paclpeleieHue BeposSTHOCTEHM. Maremarndeckoe
oXXuJaHue U aucrepcus. [Ipumepbl MaTreMaTu4ecKoro OKUJIaHUsI KaK TEOPETUYECKOTO
CPEHEro 3HA4CHUs BEJIMYMHBI. MaTeMaTH4ecKoe OKMIAHHME M AUCHEPCHS CIIydaiiHOW
BEJIMYMHBI «YHUCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyIum.

[Tonsitue o 3akoHe 6OIBIIMX YKcell. M3Mepenne BEepoATHOCTEN C TOMOIIIBIO YacTOT.
Ponp u 3HaueHUe 3aK0Ha OOJBIINX YUCET B IPUPOIE U OOIIECTRE.
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INPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIE pe3ynbTaThl OCBOCHHUS MPOTpaMMbl Y4eOHOTO Kypca K KOHITY
oOydenHus B 7 KJjacce.

Yurare uHOpMaIMIO, NPEACTAaBICHHYI0 B Ta0nMIax, Ha JauMarpaMmmax,
NPEJICTABIIATH JaHHBIE B BUJIE TAOJMI], CTPOUTH TUArpaMMbl (CTOJIOUKOBBIE (CTOIOUATHIE)
Y KpYrOBBIE) IT0 MaCCHBaM 3HA4YECHHM.

OnuceIBaTh M MHTEPHPETUPOBATH PEAJIbHBIE YHCIOBBIE JAHHBIE, IIPEICTABICHHBIC
B Ta0JIMIIaX, HA TUarpaMmax, rpadukax.

Hcnonp30BaTh I ONMCAHUS JTAHHBIX CTATHCTHYECKUE XapaKTEPUCTUKU: CPEIHEE
apudmeTnueckoe, MelnaHa, HanOoJbIIee U HAMMEHbIIEE 3HAUCHHUS, pa3MaXx.

NwmeTh npeacTaBieHue o ciydailHON H3MEHYMBOCTH Ha IpUMEpPax LeH, (PU3nIecKux
BEJIMYMH, AHTPOIIOMETPUYECKUX HaHHBIX, UMETh MPEICTAaBICHUE O CTATUCTUYECKOU
YCTOWUYHUBOCTH.

[IpenmeTHBIC peE3yJabTAaTHl OCBOCHHUS MPOTPAMMBI y4e€OHOTO Kypca K KOHITY
oOydenus B 8 KJjacce.

N3Bnekars u mpeoOpa3oBbIBaTh HHGOOPMAIIUIO, MPECTABICHHYIO B BUC TaOJIMII,
ayarpamm, rpauKoB, MPEICTABIATh JaHHBIC B BU/IE TaOIMI, JUArpaMM, I'pa(uKoB.

OnuceIBaTh TaHHBIE C MOMOIIBIO CTATUCTUYECKUX TTOKA3aTENIeH: CPEeHUX 3HAUECHUM
1 MEp paccerBaHus (pa3Max, TUCIEPCHUS U CTAaHJAPTHOE OTKJIOHEHHUE).

HaxoauTe 9acTOTHI YHCIIOBBIX 3HAYEHWH M YacTOTHl COOBITHI, B TOM 4YHCIE
0 pe3yJibTaTaM U3MEpPeHUN U HaOJI0ICHU.

Haxonuth BEpOSTHOCTH CIy4alHBIX COOBITHMM B OIBITaX, 3Has BEPOSTHOCTH
3JIEMEHTAPHBIX COOBITUM, B TOM YHUCJIE B ONBITaX C PABHOBO3MOKHBIMHU JIEMEHTapPHBIMU
COOBITHUSIMH.

Hcnonb3oBaTh Tpaduueckue MOAETH: JEPEBO CIYYAHOTO JKCIEPUMEHTA,
JrarpaMmbl Ditepa, YucioBas mpsmas.

OnepupoBaTh MOHSATUSAMH: MHOXKECTBO, IOJMHOYKECTBO, BBIMOJHSITE OIEpAIUU
HaJl MHOXXECTBaMH: 00bEeIMHEHUE, TIEPECCUCHHE, JOMOTHEHUE, TIEPEUHCIISITh JJIEMEHTHI
MHOJKECTB, IPUMEHSTH CBOMCTBA MHOXKECTB.

Ucnonws3oBath Tpaduueckoe MpeACcTaBIEHUE MHOXKECTB M CBS3EH MEXKIy HUMU
JUUIsSL OTIMCAHMSI MPOLIECCOB U SIBJICHUW, B TOM YHMCJE MPU PEIICHUM 3a4ad U3 JPYrux
y4eOHBIX MTPEMETOB B KYPCOB.

[IpenMeTHBIE pe3yNbTaThl OCBOCHHUS IMPOrpPaMMBbI Y4eOHOrO Kypca K KOHILY
oOyuenus B 9 kjacce.

N3Bnekats u mpeoOpa3oBbiBaTh MHGOPMAINIO, MPEACTABICHHYIO B Pa3JIMYHBIX
UCTOYHUKAX B BHJE TaOMUIl, auarpaMm, TrpadUKoB, MPEICTaBIATH JaHHBIE B BHJIEC
Ta0JINII, TUarpaMm, rpauKoB.
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Pemarp 3amaum  opraHu3oBaHHBIM  TIepeOOPOM  BapUaHTOB, a  TakKkKe
C MCITOJIb30BaHUEM KOMOMHATOPHBIX MTPABHII U METOJIOB.

Hcronb30BaTh OMucaTelbHbIC XapaKTEPUCTUKH JJI1 MACCUBOB YHCIIOBBIX JTaHHBIX,
B TOM YHCJIC CPEJHNE 3HAUCHUS U MEPhl PACCEUBAHUS.

HaxomuTh 4acTOThl 3HAYEHWH W YacTOTHl COOBITHS, B TOM YHCIE TOIb3YsICh
pe3yJbTaTaMy MPOBEICHHBIX U3MEPCHHUI U HAOJIOICHUH.

HaxomuTh BepOATHOCTH CITYYalHBIX COOBITUH B M3yYEHHBIX OIBITAX, B TOM YHCIIC
B OINBITAX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHUSAMHU, B CEPHUSX HCIBITAHHMA
JI0 TIEPBOT'O yCIIexa, B CEpHsIX UCIbITaHUH bepHymm.

VMeTh mpecTaBicHUE O CIIYIaliHOM BEJIMYMHE U O paclpeeiCHUN BEPOSATHOCTEH.

MmeTh TpeACTaBICHHE O 3aKOHE OOJBIIMX YHCE KAk O IPOSBICHHUH
3aKOHOMEPHOCTH B CIy4ailHOW W3MEHYMBOCTH W O POJM 3aKOHA OOJBIIUX YHCEI
B IIPUPOJIC U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HanmenoBanue paznena |KommuecTtBo OcHOBHOE cofiepxKaHHe OcHOBHBIE
(Tembl) Kypca 4acoB

[IpencraBienne qJaHHBIX 7 [IpencraBiienre qaHHBIX OcBauBarhb cn
B Tabymumiax. [Ipaktuyeckue CTaTUCTUYECKH
BBIYHCIICHUS 110 TAOJUYHBIM | C IIOMOIIBIO Ta
naHHBIM. 3BneueHmne aKTYaJIbHBIX H
Y UHTEPIpeTaIvs JTaHHBIE, TIPOU3
TaOJUYHBIX JTAaHHBIX. U CEIIbCKOX 035
[IpakTnueckas padora OOIIIECTBEHHBIE
«Tabnuip». HN3yuars MeTQ
['paduueckoe U TpagruecKun
MpeCTaBICHNUE JaHHbBIX C TIOMOIIBIO IV
B BUJI€ KPYTOBBIX, MPAKTUYECKUX
CTOJIOMKOBBIX (CTOJIOUATHIX)
nrarpamm. Urenue u
MOCTPOEHHUE AUATPAMM.
[Tpumepsl gemorpapuieckux
JararpaMm.
[IpakTnueckas padbora
«JlnarpaMMbD»

OnucarenbHas CTaTUCTHKA 8 Yucnossie HaOopbl. CpeaHee | OcBaMBaTh I

apu(MeTuIecKoe.

LHECHTPATBHOM T




Menuana uncioBoro Habopa.

Y CcTOMUNBOCTH MEUAHBI.
[TpakTrueckas pabota
«CpenHue 3HaYCHUD.
HauOonpliee u HauMeHbIIIEES

3HAUYEHUS YMUCIOBOTO Habopa.

Pa3smax

cpemHee apudn
OnuceiBaTh C
cpennero apud
Pemiath 3apay
HN3yuars cBOM
C IOMOIIIBIO IV
MPaKTUYECKUX
OcBauBaThb 1(
3HAYCHMS YHCI)
Pemarts 3a1au
JIAaHHBIX B COOT
1 IEJISIMH UCCJI

Cnyqaﬁﬂaﬂ N3MCHYHNBOCTD

CrnyuaiiHas U3MEHYMBOCTD
(mpumepsl). Yactora
3HAYEHUN B MacCcHBe
JTaHHBIX. ['pymnmupoBka.
I'mcrorpaMmel.
[IpakTnueckas padbora
«CnyqaliHasi U3SMEHUYUBOCTHY

OcBauBaThb I1(
JAHHBIX, TPYIIN
CrtpouTtsb 1 aH
noadupaTh 1o
OcBauBarhb rp
BUJIOB CITyYaWE
C IOMOIIIBIO IV
MPAKTUYECKOMN

Beenenue B Teoputo rpados

['pad, Bepmmna, pedpo.
IIpencraBnenue 3am1aun

¢ momorpio rpada. CteneHn
(BaJICHTHOCTH) BEPIITUHBI.
Yucno pebep u cymmapHas

OcBanBaTh 1(
rpaga, CTerneH!
U ITUKJL.

OcBauBaThb I(
00xox rpada,




cTeneHb BepinH. Llens

u uuki. [lyte B rpade.
[IpencraBienue o CBA3HOCTH
rpada. O6xox rpada
(9i51epOB MYTH).
IIpencraBienne

00 OpUEHTHUPOBAHHBIX

rpagax

Pemarts 3a1au
rpada, Ha TTOHC
B OPUEHTHUPOBA
OcBauBaThb Cn
anreOpbl, TeoM
MPEAMETOB C I
AJIEKTPUYECKUE
COOTBETCTBUS)

BeposaTHOCTh U yacToTa
CIIy4aiiHOT'O COOBITHS

City4aliHbIi OIIBIT

U CiTy4aitHoe cOObITHE.
BeposTHOCTB 1 YacToTa
coOwITHs. Porb
MaJIOBEPOSITHBIX

U TIPAKTUYECKU TOCTOBEPHBIX
COOBITHI B IpUpoOJIe

u B obmiectee. MoHera

U UTpajbHasi KOCTh B TEOPUU
BEPOSATHOCTEN.
[IpakTnueckas padbora
«Yacrora BbINaJCHUs OpIa»

OcBauBaTh 1(
U CIIy4alHOE C
U MIPAKTHYECKY
H3y4yarhb 3Hau
B IIPUPOJIE U O
(aBapuu, HECHA
uH(opMmanuu,
HU3yuars poib
Mojenei (MOH:
BEPOSTHOCTEM.
Haomopars u
AKCIEPUMEHTA:
pECYpCOB, B XO

O0o0011IEHNE,
cucTeMaTu3alus 3HaHUU

IIpencraBneHne JaHHBIX.
OmnucarenbHasi CTaTUCTHKA.
BeposiTHOCTB citydaiiHOTO
COOBITHS

IHoBTOPATH U3
3HAHUH.

Pemarts 3a1au
JIAHHBIX C TTOM(




OO0cy:knarTp nj
MaJIOBEPOSITHHI
CIIy4aHlHBIX COf
YeJI0BeKa

OBIIEE KOJIMYECTBO 34
YACOB IIO IIPOI'PAMME




8 KIIACC

HaummenoBanue paznena |KoamdecTBo OcHOBHOE coepKaHne OcHOBHBIE
(TempI) Kypca 4acoB

[loBTOpEHME Kypca 4 IIpencraBiieHrE JaHHBIX. IHoBTOPATH U
7 xnacca OnucarenbHasi CTaTUCTHUKA. 3HAHUMU.

CiydaitHasi ©3MEHYHUBOCTb. Pemarnb 3agavy

Cpennue 4ucnoBoro Habopa. | JAHHBIX C TTOM

CrnyuaiiHble COOBITHS. Pemarsb 3agav

BeposiTHOCTH 1 4acTOTHI. JTAHHBIX U OTTH(

Knaccuueckne monenu Pemath 3ajav

TEOPUH BEPOSITHOCTEH: CIIy4alHBIX CO

MOHETa U UIpaJIbHAsI KOCTh CIIy4alHBIX COl

U IPAKTUYECKY

UX POJIH B IPH]

OnucarenbHasi CTaTUCTHKA. 4 Otknonenus. Jucnepcus OcBanBaTp 1

PaccenBaHne TaHHBIX YHUCJIOBOr0 Habopa. OTKJIOHEHHE, U

CraHapTHOE OTKJIIOHEHHE JUTS ONTACaHUS

YHUCJIOBOr0 Habopa. BoiaBurars ri

JlnarpaMMbl paccerBaHus CBSI3M MO JUAr]

CrpouTrsb nuar

JTAHHBIM, B TOV

MHuo>kecTBa 4 MHOXeCTBO, MOAMHOKECTBO. | OcBaMBaTDh I

Onepanuu

MHOKECTBA, TIC




HaJ| MHOKECTBAMM:
o0beIMHEHNUE, IepeceueHue,
JIOTIOJIHEHHE.

CgoiicTBa onepanuii

HaJl MHO>KECTBAMM:
IIEPEMECTUTEIILHOE,
COYETaTeNIbHOE,
pacnpeenuTeNbHOE,
BKJIFOUEHHSI.

['papuueckoe
IIPE/ICTABIICHNE

MHO>KECTB

BbINOJIHATSH 0
00BbeINHEHHE,
Hcnoan3oBar
COUYETaTeIIbHOC
Hcnoan3oBar
MHOKECTB IPHU
U SBJICHUH, TIP!
MPEAMETOB U K

BeposTHOCTB city4aliHOTO
CcOOBITHS

DJieMeHTapHbIE COOBITHSL.
Crny4daitHble COOBITHSI.
bnaronpusitcTBytomnme
AIIEMEHTAPHBIC COOBITHAI.
BepositTHOCTH COOBITHIA.
OnBITH C PAaBHOBO3MOXXHBIMHU
AIIEMEHTAPHBIMU COOBITHSIMU.
CryuaiiHblii BIOOD.
[IpakTnueckas padbora
«OMnbITHI

C pPaBHOBO3MOXHBIMU
AJIIEMEHTApHBIMU
COOBITHSIMI

OcBauBaThb I
Ciry4anHoe coC
OJIarONPUSTCTE
PaBHOBO3M OXKE
Pemars 3agav
COOBITHH MO B¢
CIIy4aiiHOTO Or
Pemarth 3ajay
COOBITHI B OIIE
AJIEMEHTAPHBIM
C IOMOIIIBIO KC
IIpoBoauTh U
C paBHOBO3MO?




(c ucnosp3oBal
TPYTUX MOJIEII

Brenenue B Teoputo rpados

Hepeo. CBolicTBa JiepeBas:
€AUHCTBEHHOCTh NYTH,
CYILIECTBOBAHUE BUCSYEH
BEPIIUHBI, CBSA3b MEXK]Y
YHCJIOM BEPILIUH W YUCIOM
pebep. IlpaBuino ymMmHOXEHUS

OcBanBaTp 1
BHCSTYAsl BEPIII
B JIEpEBE, qUaANV
H3yuarth cBOQ
BEPIIUHBI, €11
BEpIIMHAMH, Cl
peoep.

Pemarth 3ajav
B JIEPEBE, OMpE
B JIepeBe, 00X0
C IPUMEHEHHE

Cnyualinble COOBITUS

[IpoTHBOIONI0KHOE COOBITHE.
Huarpamma Diinepa.
OObenMHEeHNE U TTIepeceUeHHe
coObITHil. HecoBmecTHbIE
coObITus. ®opmyna
CJI0YKEHHUSI BEPOSITHOCTEN.
[IpaBuno ymHOXEHHS
BEPOSTHOCTEMN.

Y cioBHas BEPOATHOCTb.
He3zaBucumsbie coObITHS.
[IpencraBnenue

OcBanBaTh 1
COOBITHS, OIIEp
U [IEpECCUYECHUE
(Ditnepa—BeH
COOBITHSI.

H3yyars Teop
JIBYX COOBITUI
Pemath 3ajay
Ha ONpeIeIICHE
MepecevyeHus ¢
MPSIMOU, TUAr|




CIIy4alHOI'O DKCIIEPUMEHTA
B BUJIE JIEpEBa

BEPOSATHOCTEN.
OcBauBaThb I
BEPOSITHOCTEU,
COOBITHS JIeper
HN3y4ars cBOM
COOBITHH.

Pemartn 3agav
HE3aBHUCHUMBIX
Pematnb 3a1ay
YHCJIC YCIOBHE
CIIy4aliHOTO OI

O0o00611IEHNE,
cUcTeMaTu3alus 3HAaHUU

IIpencraBneHne JaHHBIX.
OnucarenbHasi CTaTUCTHKA.
I'padni. BepostHOCTh
CIIy4aifHOTO COOBITHSI.
OnemMeHThl KOMOMHATOPUKHU

IHoBTOPATH U
3HAHUU.

Pemats 3apav
JIAHHBIX C TTOM(
Pemarn 3agav
Pemarn 3agav
CIIy4aiiHOT'O CC
3JIEMEHTAPHBIX
C PaBHOBO3MO?
Pemarth 3ajay
00BbETUHEHU |
HE3aBHUCHUMBIX,
MIPECTABJIEHU]
Pemiats 3apav
(umcia nepecr:




Ha HaXO0KICHU
C IPUMEHEHHE
C UCIOJIB30BaH

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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9 KITIACC

HaumenoBanue pazaena |Komnuectso OcHOBHOE cofiepxKaHue OcHOBHBIE
(Temsl) Kypca 4acoB
[loBTOpEeHuE Kypca 4 IIpencraBieHne TaHHBIX. IHoBTOPSATH U

8 Kimacca

OmnucarenpHas CTaTUCTHKA.

Omnepanuu HaJl COOBITUSIMU.

HesaBucumMocTh COOBITHI

3HAHUH.

Pemartn 3aga-
JTAaHHBIX.

Pemath 3agav
00BETUHEHU |
HE3aBHUCHUMBIX,
MPEJCTABJICHU!
Pemiaths 3apav
(umcina nepecr:
Ha HaXO0XKJICHU
C IPUMEHEHUE
C MCIOJb30BaH

DNIeMEHTh KOMOMHATOPUKU

ITepecranoBku. dakropuall.

CoueraHus 1 4YUCIIO
coueTaHul. TpeyroabHUK
[Tackans. Ilpaktuueckas
pabota «Beruncnenue
BEPOSITHOCTEU

C UCTOJIb30BAHUEM

OcBanBarthb I
YMHOXCHHUS, Y
NepecTaHOBKa,
COUYETAaHMM, TP!
Pemats 3apav
nap, TpoekK, Ie
U COYETaHUM 3




KOMOMHATOPHBIX (YHKIIUI
AIIEKTPOHHBIX TAOJIUID)

Pemarth 3agav
B anredpe (Cox
HrroTona).

Pemars, mpun
Ha BBIYMCIICHHC
DJIEKTPOHHBIX

['eomeTpuueckas
BEPOATHOCTH

I'eomerpuueckas
BEpOSATHOCTh. CitydaiiHbIN
BBIOOP TOYKU U3 PUTYPBI
Ha TJIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPYKHOCTH

OcBauBaThb II¢
Pemarth 3agav
B OIBITaX, MpE;
13 MHOTOYTOJI
OKPY>KHOCTH,

HcnbiTanusa bepryium

HcnbiTanue. Ycnex

u Heynava. Cepus
WCTBITAaHUUN J10 TIEPBOTO
ycrexa. Mcnpitanus
bepnymu. BepostHocTn
COOBITHI B CEpUU UCTIBITAHUI
bepnymu. I[Ipaktnueckas
pabota «/cnbiTanus
bepnymum»

OcBanBarthb I
COOBITHE B HCI
WCHOBITAaHUM, H:
(meymaun), cep
Pematn 3agav
COOBITHII B cep
B TOM YHCIIE C
T€OMETPHUYECK
Pematn 3ajac
3JIEMEHTAPHBIX
bepnymm, Ha -
OMpPEAECIEHHOT
beprymm.

H3yuars B xo,




B TOM YHCJIE C
CBOICTBA BEPO
beprymm

CrnyuaiiHas BeTMYuHA

Crny4daitHasi BeIMYMHA

Y pacrpeiesicHue
BEPOATHOCTEM.
MaremMatnueckoe OKuIaHue
Y JUCIIEPCUs CIIy4aiiHON
BeJIMUUHEL. [Ipumepsl
MaTeMaTUYECKOr0 OXKUJIaHHS
KaK TEOPETHYECKOTO
CPEIHETO 3HAYCHHUS
BEJIMYMHBL.

[TonsiTHE 0 3aKO0HE OONBIIAX
yucen. M3mepenne
BEPOATHOCTEN C MIOMOILIBIO
gacToT. [[pumenenune 3akona
OOJIBIINX YUCEN

OcBonTh NOH!
CIIy4ailHOM BEJ
BEPOATHOCTEMN.
HN3yuathb u 00
U HETIPEPHIBHb
YeJI0BEKa, YHUC:
M3MEHYUBBIC B
B KypCe CTaTH(
BEJINYMH, CBS3:
(6pocanue Mor
BBIOOPOM H T. |
OcBauBarsp 1
CIIy4aiiHOM BEJ
3Ha4YCHUE, JUC
aHaJor JUCIIEL
Pematn 3agav
OKUJIAHUS U [}
BEJIMYUHBI 10 °
qucie 3a7a4, C
U JIOTEPESMH.

3HaKkoMHUTBHCH
Y TUCTIEPCUEH
YUCJIE pacpe]
YCIIEXOBY» B C€]




HN3yuarsb yact
CIIy4alHBIX OII
3HaKOMHUTBHCHA
bepuymm): np
COOBITHS OJTH3]
Pemars 3aaac
C IOMOILBIO Y&
O0cy:ka1aTh P
B 00OCHOBAHMUI
BEPOATHOCTEM.
O0cy:kaaTh 3¢
CTaTHUCTHYECKC
SBIICHUAX, PO
U B KU3HU Yell

O06006111eHIE, KOHTPOJIH 10 [IpencraBneHue TaHHBIX. IoBTOPATH U
OnucarenpHast CTAaTUCTHKA. 3HAHHUH.
BeposTHOCTH CliydalilHOTO Pematn 3agav
COOBITHA. DIEMEHTBHI JaHHBIX.
koMOuHaropuku. Ciayvaitnele | Pemarts 3agac
BEJIMYHMHBI U PACTIPECIICHIS COOBITHH, B TO!
C PaBHOBO3MO?
BEPOATHOCTEN
COOBITHH, BBIT
C CEpHUSMH CITy
OBIIEE KOJIMYMECTBO 34

YACOB 110 ITPOTPAMME




MNEPEYEHD (KOJU®PUKATOP) PACIIPEJAEJEHHBIX 1O KJTACCAM
MPOBEPSEMbIX TPEBOBAHUM K PE3YJBTATAM OCBOEHMUS
OCHOBHOM OBPA30BATEJBHON TPOT'PAMMBI OCHOBHOT'O
OBIIETO OBPA3SOBAHUS 1 DJIEMEHTOB COJIEPKAHUS

IO MATEMATHKE

B ¢denepanbHbIX M pEerMOHAIBHBIX MPOIENYypax OLEHKH KayecTBa 0Opa3oBaHUs
UCIOJIb3YeTCs TMepeveHb (KOAU(PUKATOP) pacHpeleCHHBIX MO KiaccaMm MPOBEPsEMbIX

TpeOOBaHUN K

pe3yjapTaTaM OCBOEHHMS OCHOBHOM 00pa3oBaTeNbHOW IMPOrpaMMbl

OCHOBHOTO 00111eT0 00pa30BaHUs U JIEMEHTOB COJIEPKAHUS 10 MaTeMaTHKeE.

5 KUIIACC
IIpoBepsiemble TPeOOBaHUSA K Pe3yJIbTATAM OCBOEHHMS OCHOBHOH 00pa30BaTeIbHOI
MPOrpaMMBbl
Kon IIpoBepsiemble IpeAMETHBIE PE3YJIbTaThl OCBOEHUSI OCHOBHOM
IPOBEPSIEMOT0 00pa3oBaTeabHON MPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHUs
pe3yibTaTa
1 Yucna ¥ BBIYUCTICHUS
11 [lonumMaTe W TPaBWIBHO YHNOTPEOJSATh TEPMHHBI, CBA3aHHBIE
' C HaTypaJIbHbIMU YK CJIaMU, OOBIKHOBEHHBIMH U IECATUYHBIMU JPOOSIMUA
19 CpaBHUBaTh M YHOPSAJOYMBATH HATypalbHbIE YHCIA, CPAaBHUBATH
' B IIPOCTEHIINX CIIy4assX OOBIKHOBEHHbIE APOOH, IECATUYHBIE T1PpOOH
COOTHOCUTh TOYKY Ha KOOPAMHATHOW (YMUCIOBOW) MPSIMOM
1.3 C COOTBETCTBYIOIIMM €U YHMCIIOM U M300paKaTh HaTypaJibHbIC YKCIIa
TOYKaMHU Ha KOOPAMHATHOW (YUCIIOBOI) MpsMOM
14 Boinonusars apudmMeruyeckre NEHCTBUSA C HATypalbHBIMU YHUCIIAMU,
' C OOBIKHOBEHHBIMH IPOOSIMU B IPOCTENUIINX CIIydasix
1.5 BhINonHATE NpOBEPKY, NPUKUAKY PE3YIbTaTa BBIYUCIECHUN
1.6 OKpyrasaTh HaTypaibHbIE YUCIA
2 Pemenue TekcToBBIX 3a1a4
21 Pemarsb TekcTOBBIE 33]a4K apUPMETUUECKUM CIIOCOOOM U C TIOMOILBIO
' OpPraHM30BaHHOT0 KOHEYHOTO repedopa BceX BO3MOXKHBIX BAPUAHTOB
Pemate  3amaum, cogepkamMe  3aBUCHMOCTH,  CBSI3BIBAIOIIME
2.2 BEJIMYUHBI: CKOPOCTb, BpPEMS, pAaCCTOSHHUE, I1I€Ha, KOJIMUYECTBO,

CTOUMOCTDB
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2.3

Hcnonb3oBaTh KpaTKHUe 3alUCH, CXEMbl, TaOJIUIIbI, 0003HAYEHUS TIPU
penieHuuy 3aaa4

2.4

[Tonp30BaTbCs OCHOBHBIMM E€OMHULAMHU HU3MEPEHUS: LIEHBI, MacCChl,
pacCTOsIHUS, BPEMEHHU, CKOPOCTH, BBbIPAXaTb OJHU  €IUHULIBI
BEJIMYMHBI YEPE3 APYTUEC

2.5

N3Bnekarsn, aHAJIM3UPOBATh, OIIEHUBATh uHpopmanuio,
NpEACTaBICHHYI0O B Ta0iuIle, Ha CTOJOYATOM  JauUarpaMme,
WHTEPIPETUPOBATH MPEACTABICHHBIC JaHHBIC, HUCIIONB30BaTh JaHHBIC
IIPH PEIICHUH 3371249

Harnsgnas reomerpus

3.1

Ilons30BaTbCs TEOMETPUYECKMMM TMOHATUSAMM: TOYKa, MpsAMasd,
OTPE30K, JIyY, YrOJI, MHOTOYT OJIbHUK, OKPYKHOCTb, KPYI'

3.2

[IpuBoauTh mMpHUMEpPHl OOBEKTOB OKPYXKAIOIIET0 MHUPA, HMEIOLIUX
(GopMy U3YUYEHHBIX T€OMETPUUECKUX PUTYD

3.3

Hcnonb30BaTh TEPMHUHOJOTHIO, CBSI3aHHYIO C YrJamMu: BeplLIMHA
CTOPOHA; C MHOTOYI'OJIbHUKAaMH: yrojl, BEpPIINHA, CTOPOHA, JUarOHaJb;
C OKPY>KHOCTBIO: PaJInyC, TUAMETP, LIEHTP

3.4

N300pakaTth U3y4eHHbIE T€OMETPUUECKHE (PUTYPbl HA HEITMHOBAHHOM
U KJIETYATOM OyMare ¢ MOMOIIbIO HUPKYIIA U JTUHEHKH

3.5

Haxomute MIMHBI  OTPE3KOB  HENOCPEACTBEHHBIM H3MEPEHUEM
C IOMOILBIO JIMHEHKHU, CTPOUTH OTPE3KH 3aJaHHOM JIMHBI, CTPOUTH
OKPYKHOCTb 33JJaHHOI'O paanyca

3.6

Hcnons30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYroJIbHUKA, KBaapara
JUTSL IX TIOCTPOCHMSI, BRIYMCIICHUS TUTOIIAIA U TIEpUMETpa

3.7

BoruncnsaTe nepuMeTp U Ioma s KBaapaTa, IpMOyrolbHHUKA, QUryp,
COCTaBJCHHBIX U3 NPIMOYrOJbHUKOB, B TOM u4ucie ¢Quryp,
n300paKeHHBIX Ha KJIeT4aTon Oymare

3.8

ITonp30BaThCsl OCHOBHBIMM MCTPUYCCKUMHU CAWHHULIAMU HN3MCPCHUA
JJIMHBI, TJIOIA/AN,; BbIpAXXaThb OAHU CAWHHIIBI BEJIMYNHBI YCPE3 APYruc

3.9

PacniozHaBaTh mapauienenumes, KyO, UCIONIb30BaTh TEPMHUHOJIOTHIO:
BepiIMHa, pebpo, TpaHb, U3MEPEHMs; HAXOAUTh HU3MEPECHUS
napajJenenumena, Kyoa

3.10

Beuucnare  o0bem  kyOa, napauienenunena IO 3aJaHHBIM
U3MEPEHUSIM, TOJIB30BAThCS €UHUIIAMU U3MEpPEHHUs 00beMa

3.11

Pemars HecI0KHBIE 3aJa49 Ha U3BMCPCHUC I'COMCTPHUYCCKUX BCINYNH
B IPAKTUYCCKUX CUTYyalIUAX
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IIpoBepsieMble 3J1eMEHThI COePKAHNUS

Konx [IpoBepsieMblii 2JIEMEHT COAEPKAHUS
1 HatypanbHbie uynciia u Hylb
11 Harypansnoe uucino. Pan natypanbHbix uucen. Yucno 0. M3o0paxeHue
' HaTypaJIbHBIX YUCET TOUYKAMU Ha KOOPAMHATHOMN (YMCIIOBOM) MPSMOIA
19 [To3unnonHass cucrema cuucieHus. Pumckas Hymepanus. Jlecaruynas
' CHUCTEMAa CUMCIICHUS
13 CpaBHEHHE HATypaJIbHBIX YHCEN, CPABHEHHE HATYPaJbHBIX YHCEI C HYJEM.
' OxkpyriieHre HaTypaJIbHbIX YUCEN
CnoxxeHue, BBIYMTAHHE, YMHOXKEHHE U [IEJICHUE HaTypalbHbIX YHCEIL
14 CBOMCTBO HYJIS MIPH CIIOKEHUM, CBOMCTBA HYJISI M €IMHUIIBI IPY YMHOXKEHUH.
' [lepeMmecTuTelbHOE U COYETATEIHLHOE CBOMCTBA (3aKOHBI) CIIOXKEHUS
Y YMHOXKEHUSI, pacpeieIUTeIbHOE CBOMCTBO (3aKOH) YMHOXKEHUS
15 Hcnonb3oBanne OykB s 0003HAYEHUST HEWU3BECTHOTO KOMITIOHEHTA
' Y 3aITUCH CBOMCTB apu(METHUECKUX ACHCTBHI
16 Jemutenmn W KpaTHbIE 4YHUCHA, pa3oKeHHWE Ha MHOXUTeId. [Ipocteie
' 1 cocTtaBHble uncna. [Ipuznaku genmumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octatkom
17 CreneHb ¢ HaTypaJibHbIM TOKa3aTejieM. 3aluch YuCiIa B BHUJIE CYMMBbI
' Pa3psIHBIX CIaraeMbIX
YucioBoe BhIpaKkeHHE. BbIUMCIIEHHE 3HAYEHUN YHUCIOBBIX BBIPAKECHUM,
18 MOPSIOK BBINIOJIHEHUA JeUCTBUM. lcmosnb30BaHWE TMpU  BBIYUCICHUAX
' MEPEMECTUTEIILHOTO U COYETATeTbHOTO CBOMCTB (3aKOHOB) CIIOKCHUS
Y YMHOXKEHUSI, paclpeIeIUTEIIbHOIO CBOMCTBA YMHOKEHHUS
2 Hpobu
[IpencraBmenne o ApoOM Kak CrmocoOe 3aluCH  YacTH  BEIMYHHBI.
OObikHOBEeHHBIE JIpoOu. [IpaBuibHBIE U HEMpPaBUIIbHBIE JpoOU. CMellaHHas
2.1 JIpoOb, TPEICTAaBICHUE CMEIIaHHOM JIpoOu B BHUJE HEMPABUILHOW JpoOH
U BBIICJICHUE 11€JIONM YacTH YKClia U3 HeMpaBWILHOU Apobdu. M3o0pakeHue
JIpoOel TOUYKaMHu Ha YHCIIOBOM MPSIMOM
99 OcHoBHOe cBoiicTBO apobu. Cokpamenue apobeii. [IpuBenenue apodu
' K HOBOMY 3HameHaTenmo. CpaBHeHUe Jpooeit
23 CnoxxeHue ¥ BeIUUTaHUE Apo0eil. Y MHOKEHUE U IeJIeHHE po0eid, B3aUMHO-
' oOparnble Apodu. Haxoxknenne yacTu 1e10ro 1 1eJIoro 1mo ero 4acTu
Hecaruunas 3anuch ApooOeit. [Ipencrapienue AecATUUHOM ApoOU B BHJIEC
2.4 OOBIKHOBEHHOU. M300paskeHne AeCATUYHBIX Ipo0ei TOYKaMH Ha YHCIOBOU

npsimoil. CpaBHEHHUE NECATHUYHBIX IpOOei
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ApudmMernueckre JEUCTBUS C JECATUYHBIMH JpoOsamu. OKpyrieHue

2.5 .
JECTUYHBIX ApoOeit
3 Pemenue TeKCTOBBIX 3a/1a4
3.1 Periennie TeKCTOBBIX 337124 apu(hMETHUECKUM CIIOCOOOM
39 Pemienne noruueckux 3aaad. Pemienue 3aad nepebopomM BCEeX BO3MOMKHBIX
' BapHaHTOB. Vcoab30BaHKe MPU pEUICHUH 3a/1a4 TaOJIUI U CXEM
Pemenue 3anay, coiepkauux 3aBUCUMOCTH, CBS3bIBAIOIINE BEIMYMUHBIL:
33 |CKOPOCTb, BEMS, PacCTOAHHE, LEHY, KOIMYECTBO, CTOMMOCTB. Enuautsn
U3MEPEHUsI: Macchl, 00bEMa, LIEHbI, PaCCTOSIHUS, BpEMEHU, CKOPOCTH. CBS3b
MEXIYy SAMHUIIAMU U3MEPCHUS KaXKT0H BETUIHHBI
3.4 Pemrenrie 0CHOBHBIX 3a/1a4 Ha IpoOH
3.5 |IlpexacraBneHue NaHHBIX B BUAE TAOJUII, CTOIOYATHIX UArpaMm
4 Harnsannas reomerpus
Harnsanuele npeacraBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
4.1 | oTpe3oK, Jy4, yroj, JIOMaHasi, MHOTOYIOJIbHUK, OKPY>KHOCTb, KPyr. YTOIL
[IpssMOM, OCTpPBIN, TYIIOM ¥ PA3BEPHYTHIN yTJIbI
JnvHa oTpe3ka, MeTpUueCcKUe eIMHULIbI ITUHBL. [[T1MHa ToOMaHo|, IepUuMeTp
4.2 | mHOrOyrompHuka. M3MepeHWE © TIOCTPOCHHE VYIIOB C  TOMOIIBIO
TpPaHCIIOPTHUPA
43 Harnsaaele mpenctaBieHus o ¢urypax Ha TUIOCKOCTHA: MHOTOYTOJIBHUK,
' MPSIMOYTOJIbHUK, KBAJPAT, TPEYTOJIBLHUK; O PaBEHCTBE (PUryp
N3o0paxkenue ¢uryp, B TOM 4yucie Ha kjieTdatol Oymare. IlocTpoeHue
4.4 KoH(UTypaluii W3 dYacTe TMpsAMOM, OKPYKHOCTH Ha HEJIWHOBAHHOMN
' u kjetyator Oymare. Wcronb3oBaHHWE CBOMCTB CTOPOH U YIJIOB
NpSIMOYTOJIbHUKA, KBaIpaTa
[Inomaap  MpsSMOYroiabHUKAa W MHOTOYTOJIBHUKOB,  COCTaBJIEHHBIX
4.5 | u3 IpsAMOYrOJIbHUKOB, B TOM 4Huciie GUryp, n300paKeHHbIX Ha KJIeT4aTon
Oymare. EnuHULIBI H3MEpEHUs TUIOIIA U
Harnsaasie peICTaBICHUS 0 MPOCTPAHCTBEHHBIX durypax:
NPSMOYTOJIbHBIA TMapajieNienunea, Kyo, MHOrorpaHHuku. H3oOpaxkenue
4.6 |mpocredIuX MHOTOTpaHHUKOB. Pa3BepTku Kyba u mapaljienenunesna.
Coznanue mMojeneil MHOrOrpaHHUKOB (M3 OyMaru, MpoBOJIOKH, IJIACTHIIMHA
U APYTUX MaTepHUaIIOB)
47 O0BeM MpAMOYTOJLHOIO Mapajuienenunena, Kyoa. EAMHULBI u3MepeHus

o0BpeMa
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6 KIIACC

IIpoBepsiemble TPeOOBAHUSA K Pe3yJIbTATAM OCBOEHHMSI OCHOBHOH 00pa30oBaTe/ILHOM

NMporpamMmbl
Kon [IpoBepsieMble TPEIMETHBIE PE3YJILTATHI OCBOSHUS OCHOBHOM
IPOBEPSEMOTO o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHMUs
pe3ynbTara
1 Yucia u BBIYUCICHUS
3HaTh ¥ IOHUMATh TEPMUHBI, CBS3aHHBIC C PA3IMYHBIMU BUIAMU YUCEI
1.1 U CrIoco0aMu MX 3aIUCH, IEPEXOIUTh (€CIH 3TO BO3MOXKHO) OT OJHOU
(hOpMBI 3aMMCH YUCTA K IPYTOi
19 CpaBHUBaTh U yYHOPSJAOYMBATH II€NIbIE YHWCTIA, OOBIKHOBEHHBIC
' U JICCSITUYHBIC IPOOH, CPABHUBATH YHCIIA OJTHOTO M PAa3HBIX 3HAKOB
BeimonHsaTh, coderas  yCTHbIE WM NUCbMEHHBIE  IPUEMBI,
13 apupMeTHIECKre NEUCTBHUS C HATypaJbHBIMU W IEJIBIMH YUCIIAMH,
' OOBIKHOBEHHBIMH U JCCATUYHBIMH JIPOOSMH, TTOJIOKUTEITHHBIMH
¥ OTPHUIATEIIbHBIMH YHCTIAMHU
BeraucisTe 3HaYEHUS YMCIOBBIX BBIPAKCHUH, BBITIOMHATH MPUKUAKY
14 W OIIEHKY pe3yJbTaTa BBIYMCIICHHWM, BBITIOJHATH IPEOOpa30BaHUS
' YUCJIOBBIX BBIPAKCHUH HAa OCHOBE CBOHCTB apu(PMETHUECCKUX
JNEUCTBUI
15 OkpyrasaTh 1enable  YWucia W JECATHYHBIC JApoOW, HAXOIUTh
' NpUOTKEHUS YUCel
COOTHOCHUTB TOUKY Ha KOOPAMHATHOM MPSMOM C COOTBETCTBYIOIIUM €1
1.6 YUCJIOM M HM300pakaTh YWCJIa TOYKAMH Ha KOOPAWHATHOW TPSIMOM,
HAXOAUTh MOIYJb YHCIIa
17 CoOTHOCUTHL TOYKY B TPSIMOYIrOJIBHOM CHCTEME KOOpJIUHAT
' C KOOpJIMHATAMU ATOW TOYKHU
18 OkpyrasaTh 1enble YWciIa W JeCATUYHBIE JApoOW, HAXOIWUTh
' NPUOTMKEHUS YHCeT
2 Yucnobie 1 OyKBEHHBIEC BHIPAKCHUS
[TornmaTe ¥ ymoTpeOasITh TEPMHUHBI, CBI3aHHBIC C 3AITUCHIO CTCTICHU
2.1 YUCIa, HAXOAWTh KBAApaT M KyO 4YHWCIA, BBIYHCIATH 3HAYCHUS
YHUCIIOBBIX BBIPAKECHHM, COACPKAITUX CTCIICHU
29 [Tonp30BaThCS MpU3HAKAMH JISTUMOCTH, PacKIaJbIBaTh HATypaJbHbBIE

YHCJia Ha IMPOCTBIC MHOKHUTCIIN
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2.3

ITonp30BaThCs MaCIIITa6OM, COCTABJIATH IIPOIIOPLIHMKU X OTHOILICHUSA

2.4

Ucnonb3oBath OykBbI Juisi 00O03HAYEHHUsT YMCEN TMIPU  3alKCH
MaTEMaTUYECKUX BBIPAKEHUM, COCTaBISITh OYKBEHHBIE BBIPAKECHUS
U (GOpMYIIbl, HAXOUThH 3HAUCHUSI OYKBEHHBIX BhIpAKEHUHN

2.5

HaXO,Z[I/ITB HEU3BECTHBI KOMIIOHCHT PaBCHCTBA

Pemenne TEKCTOBBIX 3a1a4

3.1

Pemmats MHOrOII1arOBBIE TEKCTOBBIE 33191 apUPMETUUECKIM CITOCOOOM

3.2

Pemars 3amaum, CBA3aHHBIE ¢ OTHOLIEHUEM, IIPOIOPLUOHAIBHOCTHIO
BEJIMYMH, MPOLIEHTAMM, pellaTb TPU OCHOBHBIE 3aJauyd Ha ApoOu
Y TTPOLICHTHI

3.3

Pemarb  3amaum, coaepiKalie — 3aBUCHUMOCTH,  CBSI3bIBAIOIIHE
BEJIMYMHBL: CKOPOCTb, BpEMS, PpACCTOSHUE, LI€HY, KOJIMYECTBO,
CTOUMOCTb, TPOU3BOJUTENBHOCTD, BpeMs, 00beM padOThl, UCIIOIB3YS
apu@meTuyecKkue JACHCTBUS, OLEHKY, MPUKUIKY; MOJIb30BATHCA
€AMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIMUX BEJIUYHUH

3.4

CocTaBnsaTh 6YKBCHHLI€ BBIPAKCHHUA 110 YCIIOBHUIO 3a1a49U

3.5

W3pnexkatp  wHpOpMAIMIO,  MPEACTaBICHHYI0O B  TaOJHIax,
HAa  JUHEHHOW, CTOjNOYaToOil  WIM  KPYroBOM  JHMarpamMmax,
MHTEPIPETUPOBATH NPEACTABIECHHBIE JAHHBIE, UCIIOIB30BaTh JAHHBIC
IIPYU PELICHUH 3a7a4

3.6

[IpencraBnare uHPOpMALMIO ¢ TIOMOIIBID TaOMMIl, JIMHCHHOMN
U CTOJIOYATOM Ararpamm

Harnsgnas reomerpus

4.1

[IpuBonuTh mpUMEpPbl OOBEKTOB OKPYXKAIOUIETO MHUPA, HMEIOIIUX
(GbopMy HM3yYEHHBIX T€OMETPUYECKUX IMJIOCKUX U MPOCTPAHCTBEHHBIX
buryp, npuMepsl paBHbIX U CHUMMETPUYHBIX (pUTyp

4.2

N300pakaTh C MOMOIIBIO IUPKYJS, JIMHEWKH, TPaHCIOPTUPA
HAa HEJIMHOBAHHOW M KJIeT4aTroil Oymare u3y4YeHHbIE IUIOCKUE
reoMeTpudeckue GUrypsl 1 KOHQUTypauu, CAMMETPUYHbIEC (DUTYPBI

4.3

ITonap30BaThCs ICOMCTPUUCCKUMU IIOHATHUAMU. PABCHCTBO (1)I/Il“yp,
CUMMCTPHUA, HCIIOJIb30BAaThH TCPMHUHOJIOI'HIO, CBA3aHHYIO
C CHMMGTpPICﬁ: OCb CUMMCTPHH, OCHTP CUMMCTPUU

4.4

Haxonuts BeJIMUKMHBI YIJI0B U3MEPEHUEM C ITIOMOLIBIO TPAHCIIOPTHUPA,
CTPOUTH YIVIBI 3aJaHHOW BEJIIMYMHBI, I0JIb30BATHCS IIPU PELICHUU
3a7a4 T'PaJlyCHOM MEpPOU YTJIOB, paCllO3HABATH HA YEPTEKAX OCTPBIH,
PSAMOM, Pa3BEPHYTHIN U TYIIOW YIJIbI
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4.5

Bpruuciare IMHY  JIOMaHOM,  IIEPUMETP  MHOI'OYI'OJIbHHUKA,
IIOJI30BAaThCS  €AMHULIAMM H3MEPEHUs JUIMHBI, BBIPAXATh OJHU
€MHULIBI N3MEPEHUS UTMHBI Yepe3 IPYTHE

4.6

Haxonutse, UCTIOJIB3YsI UEPTEHKHBIE HHCTPYMEHTBI, PACCTOSAHUA: MEXKIY
JIBYMSI TOYKaMH, OT TOYKH JI0 IIPSIMOM, JUIMHY ITyTH Ha KBaIPATHOU CETKE

4.7

Boruucnars miomaas GUryp, COCTaBICHHBIX W3 MPSIMOYTOJBHUKOB,
UCIIOJIb30BaTh pa30MEHUe Ha MPSAMOYTOJIbHUKH, Ha paBHbIE (UTYPHI,
JNOCTpauBaHUE JO MPSMOYTOJIbHUKA, TOJIb30BaThCI OCHOBHBIMH
eAMHUIAMU HW3MEPEHMs] IUIOLIAJAM, BbIpaXaTh OAHU EIUHUIIBI
U3MEPEHHUs IIOLIAIA Yepe3 ApyTrue

4.8

PacnioznaBath Ha MoOAENSAX M U300paXEHUSAX NUPaMHUAY, KOHYC,
UWIMHAP, WCIONb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, pedOpo, TI'PaHb,
OCHOBAaHHE, Pa3BEPTKa

4.9

N300paxkath Ha KileT4aToOM Oymare MpsiMOYroJIbHbIN NapaJiieienunes

4.10

Boruucnsate  o0beM  IpSIMOYTOJBHOTO —MapajuieNenuiena, Kyoa,
M0JIb30BAaThCSI OCHOBHBIMU €IMHUIIAMU U3MEPEHUSI 00beMa

411

Pemars HecnoxHBIE 3a/lail Ha HAXO0XIACHUC TI'COMCTPUYCCKUX
BCJIMYMUH B IIPAKTHUUICCKUX CUTyalluAX

HpOB €psAEMbBIC IJIEMECHTBI COACPKAHNA

Kon [IpoBepseMBbIl AIIEMEHT COAEPKAHUS
1 HarypanbHbie uncna
Apudmernueckue AEHCTBUS C MHOTO3HAYHBIMU HATypaJIbHBIMH YHUCJIAMHU.
11 YucnoBeie BBIPAKEHUS, TOPAIOK JCHCTBUMN, WCIOIb30BaHUE CKOOOK.
' Hcnonp30BaHue NMpy BBIYUCICHUSIX MEPEMECTUTEIHHOTO U COYETATEIIBHOTO
CBOWCTB CJIOKEHUSI 1 YMHOXKEHHUSI, PACIIPEACIUTEIBHOIO CBOMCTBA YMHOKEHHUSA
1.2 OxpyriieHne HaTypabHbIX YUCEI
13 Jlenutenu u KpaTHBIC YKCIIA, HAUOOJBINN OOIINN ETUTENh U HAUMEHBIIEe
' oO1iee kpatHoe. J[eTMMOCTh CyMMBI U TTPOU3BEACHUS
1.4 Jlenenue ¢ ocTaTkoM
2 Hpobu
21 OObIKHOBEHHAs! JpoOb, OCHOBHOE CBOMCTBO ApOOU, COKpalleHue Ipooei.
' CpaBHeHHE U yHOPSAIOYMBAHUE IPOOE
29 Pemenue 3amau Ha HaXO0XKJAEHUE YAaCTH OT LIEJIOrO W LIEJIOr0 MO €ro 4acTu.

JpoOHoe 4ucio Kak pe3yabTar JeIeHuUs
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[IpencraBnenune aecsATUUHONM JpoOu B BUAE OOBIKHOBEHHOH Opolu

2.3 . N
¥ BO3MOXKHOCTB MIPEJCTaBICHNs OOBIKHOBEHHOU ApOoOU B BUE JECITHUHOM
Jecsatuunble ApoOM M MeTpUYecKas cuctema wmep. ApupMeTudyecKue

2.4 | ICUCTBUSL U YHUCJIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMH M JIECATHUUYHBIMU
Ipo0sMu

95 OtHomenue. JleneHue B JaHHOM OTHOIIEHMH. MacmTal, Nponopuus.

' [TpumeHeHne IpoNOPIHiA TP PEIICHUH 337124
[Tonsatue mporeHTa. Bhruucienne mporieHTa OT BENWYMHBI U BEIHMYHHBI

2.6 | mo ee mpoleHTy. BeipaxeHne MpoIeHTOB IeCATUIHBIMU Apo0sMu. Pemenne

3a71a4 Ha MPOIICHTHI. BrIpakeHre OTHOIICHUS BEIMYUH B MPOILIEHTAaX
3 [TonoxxutenbHBIC U OTPUIIATEILHBIC YHCIIA
[lonoxkurenbHble U OTpULIaTeNbHbIe yKcia. Llenbie yncna. Moayns uucna,

3.1 |reomerpuueckas HHTepOpeTanuss Moayns uucia. 3o0paxkenue uyucen
Ha KoopAWHATHOU npsiMoit. YucnoBble mpoMexyTku. CpaBHEHHE Ynce

3.9 ApudmMeruueckre JEHUCTBUS C TIOJOKUTEIbHBIMU M OTPUILIATETHLHBIMU

' YHCIIaMH
[IpsimoyrosibHast cucTeMa KOOpJIMHAT Ha TUIOCKOCTH. KoopauHaThl TOUKHU

3.3 |Ha muockocTH, abcumcca W opauHarta. [loctpoenume Touek u  uryp
Ha KOOPJIMHATHON MJIOCKOCTH

4 bykBeHHBIC BEIpOKCHHUS
[Ipumenenne OykB s 3allUCH  MaTEMaTHUYECKUX  BBIPAKCHHM

41 u mnpemioxeHuit. CpoiictBa apudmernueckux JeicTBUA. bBykBeHHbIE

' BBIPQKEHUS U YHCIIOBBIC TIOJICTAHOBKH. byKBEHHBIE paBEHCTBA, HAXOXKICHHE
HEM3BECTHOI'O KOMITOHEHTA
49 ®opmynbl, GOpMYIBI TIEpUMeETpa U TUIOMIAIX MPSMOYTOJIbHHUKA, KBaIpara,
' o0beMa MmapajiiesienuIeaa u Kkyoa
3) Pelenue TekCTOBBIX 3a/1a4
5.1 Pemienne TeKCTOBBIX 33724 apru(METHIECKUM CIIOCOOOM
5 2 Peuienne noruueckux 3aaad. Peiienue 3agad nepebopomM BCEX BO3MOMKHBIX
' BapHUaHTOB
Pemenne 3amau, copepKallux 3aBUCUMOCTH, CBS3BIBAIOIIMX BEJIMYUHBL:
CKOpOCTb,  BpEMSf, pacCTOSHHWE, I[I€HA, KOJIMYECTBO, CTOMMOCTb,
5.3 MPOM3BOJIUTEIBHOCTD, BpeMs, 00beM padOThl. ENMHUIIBI U3BMEPEHUS: MACCHI,

CTONMMOCTH, PACCTOAHHUA, BPCMCHH, CKOPOCTH. CBs3p MCKIY CANMHHIaAMHU
HN3MCPCHUA K&)I(I[Oﬁ BCIIMYHNHBI
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Pemenue 3aaa4, CBA3aHHBIX C OTHOIICHHUEM, IIPOIIOPHUOHAIBHOCTBIO

5.4
BEJIMYUH, IPOLIEHTaMU; PELLIEHUE OCHOBHBIX 33/1a4 Ha IPOOU U MPOLEHTHI
55 OneHka U NpUKHIIKA, OKpyryeHue pesynprata. CocTaBieHHe OYKBEHHBIX
' BBIPQ)KEHUI 10 YCIIOBUIO 3aJ1a4H.
56 [IpencraBneHre NaHHBIX C MOMOIIbIO Tabiul U auarpamm. CronOuaTsie
' auarpamMmbl. UTeHHE KPYTrOBBIX AUarpaMM
6 Harnsnnas reomerpus
6.1 Touka, mpsiMas, OTpPe30K, JIyd, Yrojd, JIOMaHas, MHOTOYTOJIbHUK,
' YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTh, KPYT
6.2 B3anmHoe pacmnosoxeHue IBYX MNPSMBIX Ha IJIOCKOCTH, MapajulelbHbIC
' npsMble, TEPIEHAUKYISPHBIE MIPSIMbIE
6.3 W3mepenne paccTosHMIA: MEXAYy ABYMS TOYKAMH, OT TOYKH JO MPSMOIA,
' JUTMHA MaplIpyTa Ha KBaJpaTHOM CEeTKe
6.4 | l3mepeHue u MOCTPOCHHUE YTIIOB C MMOMOIIBIO TPAHCIIOPTUPA
6.5 Bunel TpeyroibHUKOB: OCTPOYTOJIbHBIM, MPSIMOYTOJIbHBIN, TYNOYrOJbHBIMH,
paBHOOEPEHHBII, PABHOCTOPOHHUI
6.6 YerblpexyroabHuK. I[IpsAMOYronbHHMK, KBaApaT: HCIIOJIb30BaHUE CBOICTB
' CTOPOH, YIJIOB, THAroHaIeH
N300paxkxeHne reoMeTpuuyeckux (uryp Ha HEIMHOBaHHON Oymare
6.7 |c wWCHONb30BaHWEM LHUPKYJS, JHUHEHKH, YrOJbHHKA, TPAHCIOPTHPA.
[TocTpoeHus Ha KeT4aTON Oymare
6.8 | Ilepumerp MHOTOYTOJBHHUKA
[lonstTne mmomaan  GUTYPHl,  CAUHUIIBI  M3MEPEHUS  TUIOMIAIH.
6.9 | [IpubnmxenHoe uaMepeHue ionaau Guryp, B TOM 4UcCie Ha KBaJApaTHOM
CeTKe
6.10 | [IpubGnmxeHHOE M3MEPEHHE UTMHBI OKPYKHOCTH, TIJIOIIAIN Kpyra
6.11 CummMmerpus:  LeHTpajibHas, oceBasi W  3epkaipHasi. [loctpoeHue
' CUMMETPUYHBIX (UTyp
Harnsansie IPEeCTaBJIECHUS 0 IPOCTPAHCTBEHHBIX purypax:
napasuienenumes], Kyo, mpusma, nupaMmuaa, KOHycC, IUIUHAP, map u cdepa.
6.12 N3o00paxkxenne  mpoctpaHcTBeHHBIX  (Guryp. [lpumepsr  pa3BepToK
' MHOTOTPAaHHUKOB,  IWIIMHApa U KoHyca. Co3naHue  Mojeneu
IPOCTPAHCTBEHHBIX (DUTYp (M3 OymMaru, MpoBOJIOKH, MIIACTUIIMHA U IPYTUX
MaTepHaioB)
6.13 [lonsiTe ob6bema, eAMHUIBI U3MepeHus oobema. OObEM MPSIMOYTOJIBLHOIO

napasenenumnesna, kyoa
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7 KIIACC

IIpoBepsiemble TPeOOBAHUSA K Pe3yJIbTATAM OCBOEHHMSI OCHOBHOH 00pa30oBaTe/ILHOM

NMporpaMmbl
Kon [IpoBepsieMble TPpEeAMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOMU
MIPOBEPSIEMOT0 o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHMUs
pe3ynbTara
1 Yucia u BBIYUCICHUS
11 BpinmonHsATh, codeTras  yCTHbIE W IUCBMEHHBIE  IPUEMBI,
' apuMeTHIecKre AEHCTBUS C PAIIMOHATILHBIMHU YHCIIAMU
Haxomuth  3HaueHMs]  YHUCIOBBIX  BBIPAKEHUW,  MPUMEHSTh
1.2 pa3zHooOpa3HbIe CIOCOOBI U MPUEMBI BEIUUCIICHUS 3HAUCHUM TIPOOHBIX
BBIPAXEHUH, COJIEPIKANNX OOBIKHOBEHHBIEC U IECATUYHBIE TpoOU
[lepexomuts oOT omHOM ((OPMBI 3amKMCH  YHUCENl K JAPYrou
13 (mpeoOpa3oBhIBaTh  ACCATHYHYIO  JApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B [IECATHYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECATUIHYIO TPOOBb)
1.4 CpaBHUBATh U YIOPAIOUYHMBATH PALIMOHATIBHBIE YHCTIA
1.5 OKpyriTh yucna
BhINONHATh MPUKHUAKY U OLEHKY PE3YyJbTaTa BBIYUCIECHUN, OLEHKY
1.6 3HA4YCHUU YHCJIOBBIX BBIPKECHUM. BruimomHaTs JICUCTBUSA
CO CTENEHSIMU C HATypaIbHBIMU MMOKA3aTEIIMU
17 [IpuMeHsATh NOpU3HAKK JACIUMOCTH, PA3IOKEHUE HA MHOXKUTEIH
' HATYpaJIbHBIX YHUCE
Pemats MIPaKTUKO-OPUEHTUPOBAHHBIC 3aJ1auu, CBSI3aHHBIC
C OTHOUIEHHWEM  BEJIMYMH, MPONOPLHOHAIBHOCTHIO  BEJIMYMH,
1.8 NpOLIEHTaMHU, HWHTEPOPETUPOBATh PE3YJbTAaThl PEIICHHUS 3ajad
c Y4ETOM OrpaHUYEHUM, CBSI3aHHBIX co CBOMCTBAMU
paccMaTpUBaEMbIX 0OBEKTOB
2 AnreOpanuecKue BhIpaKEHUS
21 Hcnonb3oBaTh anreOpandyecKkyro TEPMHHOJIOTHIO W CHUMBOJIHUKY,
' MPUMEHSITh €€ B MPOIIECCE OCBOCHUSI YU€OHOr0 MaTepurana
99 Haxomute 3HaueHuss OYKBEHHBIX BBIPXEHUW TIPU  3aJ]aHHBIX
' 3HAUYECHUSX EPEMEHHBIX
23 BrimonHaTe mpeoOpa3oBaHUs I1EIOT0 BBHIPAKEHHS] B MHOTOYJICH

IPUBEICHUEM TOJIOOHBIX CIIAraeMbIX, PACKPBITHEM CKOOOK
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BrinoaHsaTh YMHOKCHHUC O/IHOYJICHA Ha MHOI'OYJICH W MHOI'OYJICHA

2.4 HAa MHOTOWJIEH, MPUMEHATh (HOpMYJbl KBajJpaTa CyMMbl M KBajJpara
pa3HOCTH
OcymecTBIATh pa3a0KeHNE MHOTOYICHOB HA MHOKHUTEINHN C IIOMOIIBIO
2.5 BBIHECEHMS 32 CKOOKH OOILET0 MHOXKHUTENS, TPYNITUPOBKHU CIIaraeMbIX,
npuMeHEHUs! (POPMYI COKPALIEHHOTO YMHOKEHUS
26 [IpumensTh npeoOpa3oBaHUsI MHOTOWJICHOB JIJISl PEILICHUS PA3IMYHBIX
' 3a]la4 U3 MaTeMaTUKHU, CMEXHBIX IPEIMETOB, U3 PEATTbHON MPAKTUKU
97 Hcnonb30BaTh CBOMCTBA CTEIEHEN C HATYpaJbHBIMU MOKAa3aTEISIMU
' JUTsE TipeoOpa30BaHMsI BRIPAKCHUI
3 VYpaBHEHUSs U HEPABEHCTBA
Pemare nuHEWHBIE ypaBHEHUS C OJHOM IIEPEMEHHOM, NPUMEHSA
3.1 npaBuJja Mepexoaa OT UCXOJHOIO0 YPAaBHEHHS K paBHOCWIBHOMY E€MY.
[IpoBepsATh, ABISETCS U YUCIO KOPHEM YpaBHEHUS
3.9 [Ipumensaty rpadudeckue METONBI TPU PEIICHHH JWHEHHBIX
' YPaBHEHUI U UX CUCTEM
33 [TonOupaThs NpuMepHI Map YUCE, SBISIOIUXCS PEUIEHUEM JIMHEWHOTO
' ypaBHEHUSI C IBYMsI IEPEMEHHBIMU
Ctpoutb B KOOPAMHATHON TJIOCKOCTU TpadUK JTUHEHHOTO YpaBHEHUS
3.4 C BYMS TIEPEMEHHBIMU; TIOJIb3YSICh TPaUKOM, MPUBOJIUTH MPUMEPHI
penieHus ypaBHEHUS
35 Pemate cucTeMbl ABYX TMHEWHBIX YPABHEHUU C IBYMsI [IEPEMEHHBIMU,
' B TOM YHCIIe TpapruecKu
CocTaBnsTh U peliarh JUHEMHOE YpaBHEHHE WJIM CUCTEMY JTMHEHHBIX
3.6 YpaBHEHUM MO YCIOBHIO 33/1a4d, UHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 33J]a4M MOJTYyYEHHBIN pe3yabTaT
4 Koopaunate! u rpaduxu. OyHKIIMH
N300pakatb Ha KOOPAMHATHOM MPSMOW TOYKH, COOTBETCTBYIOIIHE
4.1 3aJlaHHbIM KOOPJIHMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3aIllMCHIBAThH
YUCJIOBBIE MPOMEXYTKH Ha aIreOpanyecKoM SI3bIKe
49 OTMeyaTh B KOOPJWMHATHOM IJIOCKOCTH TOYKM IO 3aJaHHBIM
' KOOpAMHATAM
43 Crpouts rpaduku muHeHHBIX QyHKIUNA. CTpouTh Tpaduk QyHKIUU

y =[x
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4.4

OnuceiBaTh C MOMOIIBIO (PYHKIIUA M3BECTHBIE 3aBUCUMOCTH MEXKITY
BEJIMYMHAMU: CKOPOCTb, BpEMs, PACCTOSHHUE, IIEHY, KOJIMYECTBO,
CTOMMOCTb, TIPOU3BOUTEILHOCTD, BpeMsl, 00beM padOoThI

4.5

HaXOI[I/ITB 3HaA4YCHHUC q)YHKHI/II/I I10 3HAYCHUIO €C apTryMCHTA

4.6

[lonumate rpadguueckuil crnoco0 TMPEACTABICHHUS W  aHalu3a
uHbOpMaIMM, U3BJIEKaTb M HHTEPIPETHPOBATH HUH(POPMALUIO
U3 rpaUKOB peaTbHBIX MPOLIECCOB U 3aBUCUMOCTEN

BeposTHOCTB M cTaTtucTUKa

5.1

Uwurars nHGOpMAIUIO, TIPESACTABIICHHYIO B TaOMUIIaX, HA JUarpaMMax,
NPENCTaBIsATh JaHHbIE B BHJAE TaOJUIl, CTPOUTH JAHATPAMMEBI
(cTronbukoBbIe (CTOIOUYATHIE) M KPYTOBBIE) [0 MacCHBaM 3HAYEHUN

5.2

OnuceiBaTh W HMHTEPHPETUPOBATH pEANbHBIC YHCIOBBIC aHHBIC,
IpeJCTaBJIEHHbIE B TA0IUIAX, HA AUarpaMMax, rpapuKax

5.3

Ucnons3oBaTh 18  ONHMCAHUS  JIAHHBIX  CTAaTHUCTUYECKHE
XapaKTepUCTUKU: cpefHee apudmerrueckoe, MeauaHa, Haubobllee
Y HauMEHbIIIee 3HAaUEHUs1, pa3Max

5.4

Nwmets npeacTaBieHne 0 Cyd4alHOW N3MEHYMBOCTH Ha IPUMEPAX IIEH,
(u3nYecKux BENUYUH, AHTPOIIOMETPUYECKUX JIaHHBIX, WMEThb
MPEACTABJIEHNUE O CTATUCTUYECKON YCTOMUYNBOCTH

I'eomerpus

6.1

Pacnio3HaBath M3ydeHHbIE T€OMETPUUECKHE (DUTYPBI, ONPEAENATh UX
B3aMMHOE pAacIoioKeHHe, H300pakaTh TeOMETpUYEcKHe (UTYpBH,
BBIMIOJIHATh YEPTEXKHM 10 YCIOBHIO 3aAaud. M3MepsATh JUHEWHbIE
Y YTJIOBBIE BEJIMYMHBI. Pemars 3a1aum Ha BBIYMCIICHHUE JUIMH OTPE3KOB
U BEJIUYHH YTJIOB

6.2

Henatb TpyOyI0 OLIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYHUH MPEIMETOB
B pEAIbHOM JKW3HHU, PA3MEPOB MNPUPOJIHBIX OOBEKTOB. Pasznnuark
pasMepbl 3TUX 0OBEKTOB M0 MOPSIIKY BEIUYHHBI

6.3

CTpouTh 4epTEXH K TEOMETPHUUECKUM 331a4am

6.4

[Tonb30BaThCsl MPU3HAKAMU PABEHCTBA TPEYT OJILHUKOB, UCIIOJIH30BATh
MPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJILHUKOB IIPU PELICHUN
3a/1a4y

6.5

[IpoBOOUTE  JIOTMUECKHE  PACCYKIEHUS C  HCIOIb30BAHHEM
TEOMETPUYECKUX TEOPEM

6.6

ITons3oBarbes IIPU3HAKAMHU paBEHCTBA MPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB, CBOMCTBOM MEIWAHBI, IPOBEICHHOW K THIIOTEHY3€E
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEILIEHUU T€OMETPUUECKUX 3a7a4

120



6.7

OnpenensaTe napaJuieIbHOCTh MPSMBIX C MOMOLIBIO YIJIOB, KOTOPbIE
oOpa3zyer ¢ HUMHU cekyias. OnpenensiTb MapaiieibHOCTh MPSIMBbIX
C IOMONIBIO PABEHCTBA PACCTOSIHUAM OT TOYEK OJTHOW MPAMOM A0 TOUEK
IPYrou mpsiMoun

6.8

Pemiats 3a1auun Ha KieTyaTtoi Oymare

6.9

[IpoBOMUTH BBIYUCICHHUS W HAXOAUTh YHCIOBBIE U OYKBEHHBIC
3HAYE€HUs YIJIOB B TIEOMETPUYECKUX 3a7ayaX C HCIIOJIb30BAHUEM
CYMMBI VTJIOB TPEYIOJIbHUKOB U MHOI'OYT'OJIbHUKOB, CBOMCTB YIJIOB,
00pa3oBaHHBIX MPHU TEPECECUCHUU JBYX MapalICIbHBIX MPSIMBIX
ceKkyulen. Pemare npakTuueckue 3a1a4i Ha HaX 0%KJICHUE YIJIOB

6.10

Brnagets TNOHSATHEM T'E€OMETPUYECKOTO MeCTa TOYeK. YMETh
ONpeAeNaTh ONCCEeKTPUCY YIVIa M CEpPEeAMHHBIA MEepPHEeHIUKYISP
K OTPE3KY KaK F€OMETPUUECKHE MECTa TOUEK

6.11

@opMynupoBaTh OMNpENENIEHUs OKPYXHOCTHU U Kpyra, XOpAbl
U JUMaMeTpa OKpPYKHOCTH, IOJb30BAThCSI UX CBONCTBAMH. YMETh
MPUMEHSTH 3TU CBOWCTBA MPHU PELICHUU 3314

6.12

Brnaners moHsATHEM OMMCAHHOW OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH,
yMETh HaxoAuTh ee meHTp. [lomb3oBarbest (akTamMu O TOM, YTO
OMCCEKTPHUCHl YIIIOB TPEYrojbHUKA IMEPECEKAIOTCs B OJIHOM TOUKE,
U O TOM, YTO CEpPEAUHHBIC NEPHEHIUKYISAPbl K CTOPOHAM
TPEYroJibHUKA MEPECEKaOTCsl B OHOM TOUKE

6.13

Bnagere mnoHsATHEM KacaTeNnbHOM K OKPYXHOCTH, IOJIb30BaThCS
TEOPEMOM O TMEPIEHAUKYISIPHOCTH KacaTelIbHOW H  pajuyca,
MIPOBEJICHHOT O K TOYKE KaCAHUS

6.14

[Tonp30BaThCs MPOCTEUIIMMHA TIE€OMETPUUYECKMMU HEPABEHCTBAMU,
MMOHUMATh UX NPAKTUYECKUN CMBICII

6.15

[IpoBOAUTE OCHOBHBIE T€OMETPUYECKHE IIOCTPOCHUS C ITOMOUIBIO
LUPKYJS U TMHEUKU

HpOB €psAEMbBIC IJIEMECHTBI COACPKAHNA

Kon [IpoBepsieMblii 2IEMEHT COAEPKAHUS
1 Uucna v BBIYUCICHUSA
JlpoOu OOBIKHOBEHHBIE M JAECATUYHBIE, IEPEXO OT OAHOM (POPMBI 3aIIUCH
1.1 | npoGeli k npyroi. [loHsATHE palMOHANBHOrO YHUCIA, 3alKCh, CPAaBHEHUE,

YIHOPAAOYMNBAHNEC PALIMOHAIIBHBIX YU CCII
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ApI/I(bMCTI/ILICCKI/IC JICUCTBUS C PaduOHAJIbHBIMH YHUCJIaMHU. Pemenne 3amau

1.2 .
U3 peaJIbHOM MPAKTUKH HA YaCTH, HA ApOOH
13 CrerneHb ¢ HaTypajJbHBIM TIOKa3aTeleM: OMpeJeNieHue, Mpeodpa3oBaHue
' BBIPQKEHUN HAa OCHOBE OIPEJIeNICHUS, 3aUCh OONBIINX YUCEI
14 [TponieHTsl, 3a0UCh NPOLIEHTOB B BUJIE ApoOU U JpoOU B BHUJE IMPOIICHTOB.
' Tpu OCHOBHBIE 3a7ja4¥ HA IIPOLIEHTHI, PELLICHUE 3a/1a4 U3 PeajbHON IIPAKTUKHU
15 IIpuMeHeHne IIPU3HAKOB JIEJIMMOCTH, PpA3JIOKEHUE HA MHOXKUTEIH
' HATypaJbHBIX YHCEI
16 PeanbHbie  3aBUCMMOCTH, B TOM uHcle mOpaAMmas U oOpaTHas
' IPOMOPIIHOH ATTBHOCTH
2 AnreOpanuyecKue BhIpaKeHUs
21 [lepeMeHHbIE, YMCIOBOE 3HAUEHUE BBIPAKECHHS C IEPEMEHHOM. JlonycTUMBbIE
' 3HAYECHUS IEPEMEHHBIX
99 [IpencraBneHrne 3aBUCMMOCTH MEXJIy BEIMYMHAMU B BHIE (OPMYIIBL
' Boruucnenus no hopmynam
23 [IpeoOpazoBanue OyKBEHHBIX BBIPRKEHHUW, TOXJAECTBEHHO paBHBIC
' BBIPAKCHHUS
2.4 CBoMCTBa CTENEHU C HATYPAJIBHBIM MMOKA3aTEIEM
o5 OpnHounensl 1 MHOrOwIeHbl. CTeneHb MHOrowIeHa. CiiokeHHe, BBIYUTaHUE,
' YMHOXEHHUE MHOTOYJICHOB
@opMyJIbl COKpAILIEHHOTO YMHOXEHHUS: KBaApaT CYMMbI M KBaJpar
2.6 pasHoctu. dDopmyna pa3HOCTH KBagpaToB. PasiiokeHHEe MHOIOYJICHOB
Ha MHOYKUTEIIN
3 VYpaBueHus
31 VYpaBHEHHE, KOpPEHb ypaBHEHHS, IpaBHJia MPEOOpa3OBaHUS YpaBHEHHS,
' PaBHOCHJIBHOCTb YPAaBHEHUU
39 JluHerHoe ypaBHEHHME C OJHOM IMEPEMEHHOM, YHCIIO KOPHEW JIMHEWHOTO
' YpPaBHEHUSI, PEIICHUE JIMHENHBIX YPABHCHUI
33 CocraBiieHHE ypaBHEHUU MO YCJIOBUIO 3ajayu. PerieHne TeKCTOBBIX 3a/1ad
' C IOMOILIbIO YPAaBHEHUI
3.4 | JluneitHoe ypaBHEHHUE C JBYMs IEPEMEHHBIMU U €0 rpaPuK
Cucrema NIByX JIMHEMHBIX YpaBHEHHU C JABYMs NEPEMEHHBIMU. PerreHwne
3.5 CUCTEM YPaBHEHUI cIOCOOOM MOICTaHOBKH. [IpuMepshl peleHns TEKCTOBBIX

3a/1a4 C TOMOUIBIO CUCTEM YPABHEHUH
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Koopaunate! u rpapuku. OyHKuu

4.1 KoopnunaTa TOuku Ha IpsSsMon
4.2 YucnoBsle NpOMeEKYyTKH. PaccTossHne Mexx 1y 1ByMst TOUKaMH KOOPIMHATHOM
' pSMOiA
43 [IpsimoyrosibHasg cuctema koopaunar, ocu Ox u Oy. Abcuucca U opauHaTa
' TOYKH Ha KOOPAMHATHOM IJIOCKOCTH
44 [Tpumeps! rpadukoB, 3agaHHbIX GopmynaMu. Utenune rpadukoB peanbHbIX
' 3aBUCHMOCTEH
4.5 |llonstue pynkuuu. I'papuk pynkunn. CoiicTBa GHyHKUINN
4.6 | Jluneitnas dynaknusd, ee rpaduk. ['paduk pyHKImu y = [X|
4.7 ['padbuueckoe pemnieHHUE IUHEHHBIX YpaBHEHUH W CHCTEM JIMHEWHBIX
' ypaBHEHHIA
3) BeposiTHOCTb U cTaTUCTHKA
[IpencraBienre JaHHBIX B BUJIE TAOJUI, JUarpaMM, rpadukoB. 3amnoHeHue
Ta0JIUI, YTEHUE M IOCTPOCHHE JIUarpaMM (CTOJOMKOBBIX (CTOIOYATHIX)
5.1 U KpyroBwix). UTeHwe TpaduKOB pealbHBIX IporeccoB. M3BrnedeHue
uH(pOpMAIIMU U3 JUarpaMM W TaOJMIl, MCIOJIb30BAHHE W WHTEPIPETAIIHS
JTAaHHBIX
OmnwucarenbHasl CTaTUCTHKA: cpelHee apudmMernyeckoe, MeAuaHa, pa3max,
5.2 | HauOonbIliee n HAaMMEHbIIIEE 3HaYEHHS HAaOOpa YMCITOBBIX JaHHBIX. [[prmeps
CIIy4ailHOM M3MEHUYUBOCTH
CrnyyaliHbIN SKCHEpUMEHT (OIBIT) W ciay4aiiHoe coObiTHe. BeposiTHOCTB
5g |H vacToTa. Posb ManoBepoOsSTHBIX M MPAKTUYECKH TOCTOBEPHBIX COOBITHIA
' B Mmpupone M B obOmiectBe. MoHeTa W WrpajbHas KOCTb B TEOPUHU
BEPOSITHOCTEN
I'pad, Bepumna, pebpo. Crenenp BepuiuHbl. Yucno pedep U cymmapHas
g4 | CTClCHb BEPLIH. [Ipencrasnenue o cBazHoctH rpada. Lenu u nukisl. [lytu
' B rpadax. OO0xox rpada (smepoB 1myTth). IIpencraBienue 00
OpUEHTUPOBAHHOM rpade. Pemenue 3aga4 ¢ nmomoiibio rpadoB
6 ["'eomeTpus
HavanpHble mouaTHA reomerpun. Touka, mpsimast, OTpE30K, Jyd. YToil. Bubl
6.1 |yrnoB. BeprukanpHble U cMexHble yribl. buccekrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapaiienbHoCTh U epHeHANKYIIPHOCTD MPSIMBIX
6.2 CumMmerpuunble ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CUMMETpPHUH.

[IpuMepbl CUMMETPUH B OKPYXKAIOIIEM MUPE
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OCHOBHBIE€ TOCTPOCHHS C MOMOILIBIO LUPKYJS U JIMHEUKU. TpeyrojbHUK.

6.3 .
Bricota, menuana, OMcCeKTprca, uX CBOMCTBA
6.4 PaBHoOenpeHHbIH W  PaBHOCTOPOHHUM TpeyroibHUKU. HepaBeHCTBO
' TPEyroJbHHUKA
6.5 CpoiicTBa W TPU3HAKKM PABHOOEAPEHHOTO TpeyrojbHuka. [lpusHaku
' PaBEHCTBA TPEYTOJIbHUKOB
6.6 CoiicTBA W TpU3HAKA MapaUIeNbHbIX HOpaAMbIX. CyMMa  yriioB
' TpPEyrojabHUKa. BHEIIHUE YIIibl TPEYTr OJIbHUKA
[IpssMoyronibHbIA  TpeyroibHUK. CBOWCTBO MeEIUAHBI MPSAMOYTOJIBLHOIO
6.7 TPEYroJIbHUKa, TMIPOBEICHHOM K runoreHyse. [Ipu3Haku paBeHCTBa
' MPSAMOYTOJBHBIX TPEYroJbHUKOB. [IpAMOYTroJbHBIM TPEYroJbHUK C YIJIOM
B 30°
HepaBeHcTBa B T€OMETpPUM: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO
6.8 |0 muuHe nOMaHOW, Teopema O OOJbIIEM yriae W OOJbIIEH CTOPOHE
TpeyroiabHuKa. [lepnenaukymnsip 1 HaKJIOHHas
6.9 ['eomeTprueckoe MeCTO TO4YeK. buccekTpuca yriia H  CEpeIUHHBIN
' NEPHEHINKYJISP K OTPE3KY KaK T€OMETPHUECKUE MECTA TOUEK
OKpyXKHOCTb M KpyI, XOpJa H JUaMeTp, HUX CBoWcTBa. B3auMHoe
6.10 |pacmonokeHHME OKPY)KHOCTH | mpsMor. KacatempHas ©  cekymas
K OKPYXKHOCTH
6.11 OKpyXHOCTh, BIMCAaHHAas B yrojl. BrucanHas u onucaHHas OKPYXHOCTH

TPEYT OJIbHUKA
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8 KUIIACC

IIpoBepsiemble TPeOOBAHUSA K Pe3yJIbTATAM OCBOEHHMSI OCHOBHOH 00pa30oBaTe/ILHOM

NPOrpaMMBbl
Kon IIpoBepsieMble IPEIMETHBIE PE3YJIBTATHI OCBOEHUS OCHOBHOM
IIPOBEPSAEMOTO 00pa3oBaTeIbHON MIPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHUs
pe3ynbTara
1 Hucna 1 BBIUUCIEHUS
Hcnonp3oBaTh  HayaJbHBIE  IPEACTABICHHS O  MHOYKECTBE
11 JIEHUCTBUTEIBHBIX YUCEI JJISi CPAaBHEHUS, OKPYIJIEHUSI U BBIYMCICHUH,
' n300pakaTh JCUCTBUTENbHBIE YHCIA TOYKAMHM Ha KOOPIWHATHOM
PSAMON
[IpumensTh mMOHATHE apUPMETHUECKOTO KBAAPATHOTO  KOPHA,
19 HaXOIWUTh KBaJpaTHbIE KOPHH, HCIHONB3YyS MpU HEOOXOIUMOCTU
' KaJIbKYJISATOP, BHITOIHATH MPeoOpa30oBaHusl BHIPAKEHUI, COIEpKALUX
KBaJIpaTHbIE KOPHU, UCIIOJIb3Ysl CBOICTBA KOPHEM
13 Hcnonp3oBaTh 3amucu OOJBIIMX W MaNbIX YHCET C TOMOIIBIO
' JECATUIHBIX Apobeii u creneneit yucna 10
2 AnreOpandecKkue BbIpaKEeHUS
[IpuMeHsTh NOHATHE CTENEHM C LENbIM IOKa3aTeJeM, BBINOIHSITH
2.1 npeoOpa3oBaHusl BBIPAKECHUM, COAEPKAIIMX CTENEHU C LEIbIM
MOKa3areseM
BbINONMHATE  TOXKIECTBEHHBbIE  MPEOOpa3oBaHMs  PallMOHAIbHBIX
2.2 BBIDQKCHUI HA OCHOBE IIPaBWJI JEWCTBUM HAJ MHOIOYJIEHAMU
U aredpanyeckuMu Apo0siMu
2.3 PackiiaipiBaTh KBaJIpaTHBIN TPEXUJICH HA MHOXKHUTEIN
24 [IpumensTh npeoOpa3oBaHusl BBIPAKEHUN ISl PEIICHUS Pa3TUYHBIX
' 3aJ1a4 U3 MaTeMATHKH, CMEXHBIX IPEIMETOB, U3 PEATLHON TPAKTUKH
3 VYpaBHEHUS U HEPABEHCTBA
Pemarp nuHeliHble, KBaJpaTHbIE YPABHEHUS U pallMOHAJIbHbIC
3.1 YpaBHEHUS, CBOJSLIMECS K HUM, CUCTEMbI JABYX yYpaBHEHUH C JABYMs
epEeMEHHBIMU
[IpoBOIMTE MPOCTEMIINE UCCIECIOBAaHUS YPAaBHEHHM W CHCTEM
39 ypaBHEHUH, B TOM YHCIE€ C M[PUMEHEHHEM TIpaduyecKux

npeacTaBieHu (YCTaHABIMBATh, UMEET JIM YpaBHEHUE WJIH CHUCTEMa
ypaBHEHUM pelIeHUsI, €CJIU UMEET, TO CKOJIbKO, ¥ TIpoYee)

125



3.3

[lepexoguTs OT cCiOBECHONH (OPMYIUPOBKH 3a7addl K €€
anreOpanyeckol MOJIEIM C TOMOINBI0 COCTaBJICHUS YpaBHEHUS
WIM CHUCTEMbl YPaBHEHHI, HWHTEPOPETUPOBATh B COOTBETCTBHUHU
C KOHTEKCTOM 3a]1a4y MOJYy4YECHHBIA pe3yIbTatr

3.4

[IpumeHSTh CBOMCTBA YHCIOBBIX HEPABEHCTB JIJIs CPABHEHUS, OIICHKHU,
pelarh JMHEMHbBIE HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI,
naBaTh  rpadUyecKyld  HJUTIOCTpaIlMi0  MHOXKECTBA  PELICHUH
HEPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKINU

4.1

[TorumaTe W WCHONMB30BAaTh (PYHKIIMOHAIBHBIE TIOHSATUS € S3BIK
(TEpMUHBI, CHUMBOJIMYECKUE OOO3HAUEHUS), OMPEACISITh 3HAYCHUE
GYHKIIMY TO0 3HAYEHUIO apryMEHTa, ONPENeNATh CBOMCTBA (PYHKITUU
1o ee rpaduxy

4.2

k

Crpoutb rpaduku sneMeHTapHbIX (YHKUIMA BHIA: y=;, y = X

y = X% y = |x|, onuceBaTh CBOMCTBA YMCIOBOM (QYHKIMU IO €€
rpaduKy

BGpOﬂTHOCTB U CTaTHCTHUKA

5.1

W3Bnekats u mnpeoOpa3oBbIBaTh WH(OpMAIUIO, MPEACTABICHHYIO
B BUJIE TaOmuI, Auarpamm, rpaduKoB, MPEACTaBIATh JaHHBIC B BUJIC
TaOJIUII, TUarpaMm, rpaguKoB

5.2

OnuceiBaTh J@HHBIE C TIOMOINBIO CTATUCTHYECKUX IMOKa3aTeNeu:
CpeOHMX 3HAUGHWH W Mep paccewBaHus (pa3max, JUCTIEPCHS
U CTaHJapTHOE OTKJIOHEHUE)

5.3

HaxoauTe 4acTOTHI YMCIOBBIX 3HAYEHHWH M YaCTOTHI COOBITHH, B TOM
YHUCJIe TI0 pe3yJibTaTaM U3MEPEHUI U HaOII0ICHUM

5.4

Haxonuth BepOSTHOCTH CIIy4alHBIX COOBITUH B OMbBITAX, 3HAS
BEPOSATHOCTU JJIEMEHTApPHBIX COOBITHI, B TOM 4YHCIE€ B OIbITAX
C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSMU

5.5

Hcnonb3oBaTth  rpaguueckue  MOAEIM:  JEPEBO  CIy4ailHOTO
AKCIIEPUMEHTA, AUarpaMMbl DWJiepa, YUCI0Bas Mpsmas

5.6

OnepupoBaTh MOHATUSIMH: MHOXKECTBO, MOJMHOYKECTBO; BBIMOIHATH
omepalii  HaJl MHOXECTBaMH:  OOBCAMHEHUE, TIEPECEUCHHE,
JOTIOJIHEHUE;  TEPEUMCIATh JJIEMEHTbl MHOXECTB, IPUMEHSTH
CBOMCTBA MHOXKECTB
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5.7

Hcnonb3oBaTh rpapuueckoe MpencTaBIeHHE MHOXKECTB U CBS3el
MEXAY HUMHU JUIsl ONMUCAHUSA IPOILIECCOB M SIBJICHUM, B TOM YHUCIE
U pelIeHUH 3a7a4 U3 APYruX y4eOHBIX IPEIMETOB U KypCOB

['eomerpus

6.1

Pacrnio3HaBath OCHOBHBIC BHUJbI YCTBIPCXYTI'OJIbHUKOB, UX 3JICMCHTHI,
MOJIL30BAaTLCSI MX CBOMCTBAMH npu pCHICHUHU TI'COMCTPUICCKHUX
3aga4

6.2

[IpuMeHATh CBOWCTBA TOYKH IEPECCUCHHs] MEAWAH TPEyrojbHUKA
(LeHTpa Macc) B PeIICHUH 3a]1a4

6.3

Bnagers moHsTHEM cpeaHEW JMHUM TPEYroJbHUKA W TpaICluH,
MPUMEHATh WX CBOWCTBA MPHU PEUICHUH TEOMETPUUYECKUX 3ajad.
[Tonp3oBatbcst Teopemoint Daneca U TEOPEMON O MPOIMOPLUHUOHATIBHBIX
OTpPE3Kax, IPUMEHSATh UX JJISI PEIICHUS TPAKTUYECKUX 3a]1a4

6.4

[IpumeHnsaTh mnpu3HaKW MOAO00US TPEYroJIbHUKOB B  PEIICHHUU
FEOMETPUYECKUX 3a/1a4

6.5

[Tonb3oBathest TeopeMoit [ludaropa s pelieHus reoMeTpUuecKuX
U 1npakThuueckux 3amady. CTpoOUTh MAaTeMaTHYecKyl0 MOJEIb
B MPAKTUYECKUX 3a]layax, CAMOCTOSTEILHO JIeJIaTh UePTEXK U HAXOIUTh
COOTBETCTBYIOIINE JITUHBI

6.6

Biagers noHATHAMUM CHUHYCA, KOCHHYCAa M TaHI€HCAa OCTPOro yrjia
IPSAMOYTOJIBHOTO TPEYrojibHUKA. [10/b30BaThCsl dTUMU MNOHATHSAMHU
JUISl PELLICHHS TPAKTUYECKUX 3a]1a4

6.7

Boruncnsate  (pa3auMuHbBIME - cioco0amMu) IUIOIIAAb  TpPEyrojbHUKA
U TUIOHIAJIM MHOTOYIOJIbHBIX (uryp (mosib3ysichb, riae HEoOXOAuMO,
KaJbKYIATOpOM). [IpUMEHsSTh Mony4eHHbIE YMEHUS B MPAKTUYECKUX
3aa4ax

6.8

Biagetp  NOHATHAMM  BIHMCAaHHOIO M LEHTPAJIbHOIO  yrija,
UCII0JIb30BaTh TEOPEMBI O BIIMCAHHBIX YIJlax, YIrilax MEXIY XOpAaMu
(CeKyllMMH) M yrjie MEXIy KacaTeJbHOM M XOpIOH MpU penieHuu
F€OMETPUYECKUX 33]1a4

6.9

Brnanerp NOHATMEM ONMCAHHOIO YETHIPEXYIOJbHHUKA, IIPUMEHATH
CBOMCTBA OMKMCAHHOTO YETBIPEXYTOJbHUKA IPU PELICHUU 3a1a4

6.10

IIppuMeHATs IOMY4YEHHBIE 3HAHUA HAa [PAKTUKE — CTPOUTH
MaTeMaTUYECKUE MOJEIU I 3a7a4 PEaNbHON JKU3HU U ITPOBOJUTH
COOTBETCTBYIOILIME  BBIYUCICHUS C  NPUMEHEHHEM  MOoJ00us
U TPUTOHOMETPHUH (TMOJB3YSACH, T/I€ HEOOXOIUMO, KATBKYISTOPOM)
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IIpoBepsieMble 3J1eMEHThI COePKAHNUS

Konx [IpoBepsieMblli 2JIEMEHT COAEPKAHUS
1 Yucna v BBIYUCICHUS
11 KBangparuplii kopeHp u3 uucia. [loHstue 00 HppalMOHAILHOM YHCIIE.
JlecsiTuuHble TPUOIMKEHNS HPPALIUIOHATBHBIX YUCEIT
CpoiicTBa apu(pMeTHUYECKHX KBaJpaTHbIX KOpHEH U UX TpPUMEHEHUE
1.2 |k 1peoOpa3OBaHHUIO  YUCIOBBIX  BBIPAXEHUM U BBIYUCICHUSIM.
JIeHiCTBUTEIIBHBIC YHCTIA
1.3 Crenens ¢ LENbIM TTOKa3aTelieM U €€ cBoiicTBa. CTaHIapTHAs 3alKCh YHCIia
2 Anrebpandeckue BhIpaKCHUS
21 KBagpaTHbplii  TpexwieH,  pa3Io)KEHHE  KBAJpPAaTHOTO  TpexuseHa
Ha MHOXUTENN
2.2 | AnreGpanueckasi ApoOb. OCHOBHOE CBOMCTBO airedpanyeckoi 1poou
2.3 | CnoxeHue, BRBIYUTAaHUE, YMHOKECHHE, JeIEHUE anreOpandeckux Apooei
2.4 | PaniuoHanbHBIE BRIPAXKEHUS U UX ITpeoOpa3oBaHue
3 VYpaBHEHUS U HEPABEHCTBA
31 KBanpaTtHoe ypaBHeHue, ¢(opMyia KOpHEW KBaJpaTHOIO ypaBHEHUS.
Teopema Buera
3.2 | Pemenue ypaBHEHHIA, CBOAAIINXCS K IMHEHHBIM U KBaJIPATHBIM
3.3 | Ilpocreiimme qpoOHO-pallOHANTBHBIE YPaBHEHHSI
['padmueckas uHTEpIIpEeTaALlUsl YPABHEHUH C IBYMS MEPEMEHHBIMU U CUCTEM
3.4 JIMHEVHBIX YPAaBHEHUU C IBYMS NIEpEMEHHBIMU. [IpuMepbl peleHns: cucteM
HEJIMHENHBIX YPAaBHEHUH C IBYMS IIEPEMEHHBIMU
3.5 | Pemienue TEeKCTOBBIX 3a[a4 anre0OpandeckKumM crocooom
3.6 | UwucnoBble HEPABEHCTBA U UX CBOICTBA
3.7 HepaBeHCTBO C 0/THOM TTepeMeHHON
3.8 | PaBHOCMIBHOCTH HEPABEHCTB
3.9 | JluneitHple HEpaBEHCTBA C OAHON NIEPEMEHHON
3.10 | CucreMbl TUHEIHBIX HEPABEHCTB C OJHOM NIEpeMEHHON
4 OyHKITUH
41 [Tonstue Qynkuun. OO6macTy ompeAeNeHUS W MHOXECTBO 3HAYCHHM

bysakiuu. CriocoObl 3a1anus QyHKIIHMA
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4.2

I'paduk ¢pynkiuu. UreHue cBOHCTB GyHKIMU 110 €€ TpaduKy

4.3 [Tpumeps! rpadukoB PYHKITHUHA, OTpaKAIOIIUX PeaIbHBIEC MPOIIECCHI
44 @DYHKIIUM, OMUCHIBAIOIIUE TPSAMYIO M OOpPaTHYIO MPONOPLUOHAIBHBIC
' 3aBHUCHUMOCTHU, UX TpaduKu
45 | Oyskuuny = x2y=x3
46 | dynknuu Y =X,y =X
4.7 ['pacduueckoe pelieHrne ypaBHEHUN U CUCTEM ypaBHEHUN
5 BeposiTHOCTB U cTaTUCTUKA
5.1 [IpencraBiieHre JaHHBIX B BUJI€ TAOJIUII, JUarpaMm, IrpadukoB
5 2 MHOXeCTBO,  3JIEMEHT  MHOXECTBa,  MOJAMHOXecTBO.  Omnepauuu
' HaJl MHOXKECTBaMHU: O0bEAMHEHHE, MIEPECEUCHHE, IOTTOTHEHNE
53 CBolicTBa onepauui Hajg MHO>KECTBaMU: IIEPEMECTUTENIBHOE,
' COYETATENIbHOE, PACIIPEAETUTENbHOE, BKIIFOUEHUS
5 4 Hcnonp3oBanue rpauyeckoro MpeiCcTaBICHUS MHOXKECTB IS OMHCAHUS
' peaIbHBIX MPOIECCOB U SIBJICHUHN, IPU PEILICHUU 3a]1a4.
55 N3mepenune paccenBaHus JaHHBIX. JlUcnepcus U CTaHAAPTHOE OTKIOHEHUE
' YUCJIOBBIX HA0OpOB. /lnarpaMma paccenBaHus
DOnemeHTapHble COOBITHSL ciaydaiHOro omnbita. CiydailHble COOBITHS.
56 BepositHocT cOOBITHII. ONBITEI C PAaBHOBO3MOXKHBIMH DJIEMEHTApPHBIMU
' coObiTusiMu.  CiydaiiHblii  BbIOOp. CBSI3b  MEXAYy MajOBEPOSITHBIMU
U MIPAKTUYECKU JIOCTOBEPHBIMU COOBITUSMH B MIPUPO/IE, OOIIECTBE U HAYKE
HepeBo. CBoiicTBa AEPEBHEB: EIAMHCTBEHHOCTh ITYTH, CYIIECTBOBAHHUE
5.7 BUCSIYCH BEPIIMHBI, CBSI3b MEXKJY YHCIOM BEpIIMH W YHUCIOM pedep.
[IpaBuno ymHoxxeHus. Penienne 3aiayd ¢ noMouisto rpagos
[IpotuBomnonoxueie coObiTus. Juarpamma Diinepa. OObeguHEeHUE
5.8 U nepecedeHue coObITHi. HecoBMecTHbIE cOOBITHS. DOpMysia CIOXKEHUS
BEPOSITHOCTEN
5.9 | YcnosHuas BeposiTHOCT. [IpaBuiio ymHoxkenus. HezaBucumblie coObITHS
[IpencraBienue »KcriepuMeHTa B BUJE JepeBa. PemieHune 3amay
5.10 |ma HaxXOXJCHWE BEPOATHOCTEH C TIOMOIIBIO JIEpeBa  CIYIaHOTO
AKCHEPUMEHTA, JUarpamm JDiliepa
6 ['eometpus
6.1 YerpipexyronpHuku. [lapamienorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsitMmoyrosibHUK, pOMO, KBaJpaT, UX MPU3HAKU U CBOMCTBA
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Tpameuusi, paBHOOOKasi Tpameuusi, €€ CBOWCTBA W  IPU3HAKHU.

6.3
[IpssMoyrospHas Tpanenus
6.4 Meron ynBoenuss meauansbl. LleHTtpansHas cummetrpus. Teopema dDaneca
' Y TEOpEMA O MPOMOPLUUOHAIBHBIX OTPE3KaxX
6.5 | CpenHue TMHUM TpeyrojbHUKa U Tpanenuu. LlenTp Macc TpeyroiabHuKa
6.6 [lonobue TpeyroabHUKOB, Ko3(ppuuueHT nomodus. IlpusHaku mnogoOwus
' TpeyroiabHUKOB. [IpuMeHeHue nogoous npu pelieHnH MPaKTHYeCKUX 3aa4
6.7 @opmynbl A IUIOMIAAM  TPEYrojbHUKA, NapajuiesiorpaMma, pomoa
' U TPaICIHH
6.8 CpoiicTBa miomaaei reomerpuyeckux ¢uryp. OTHOIIEHHE IUIoOLaAeH
' OJJOOHBIX (UTYP
6.9 Beruucnenue miomanei TpeyrojJlbHIKOB U MHOTOYTOJIbBHUKOB Ha KJIETYaTOU
' Oymare
6.10 Teopema Iludaropa. I[lpumenenue Tteopemsbl Iludaropa mnpu pemeHun
' IIPAKTUYECKUX 3a7a4
CuHyC, KOCMHYC, TAaHI'€HC OCTPOr0 yrjia MpsSMOYTOJbHOIO TPEYroJbHUKA.
6.11 |OcHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO. | PUTOHOMETPHUECKHE
dbynakuuu yriaoB B 30°, 45° u 60°
6.12 BrimcaHHble M LEHTpalbHBIE YIJIbI, YTOJd MEXKIY KacaTeIbHOM U XOPAOW.
' VYTIbl MEXIY XOpJIaMH U CEKYIIIUMU
6.13 | BnucanHbIe U OMCAHHBIC YETHIPEXYTOIbHUKH
6.14 B3anmHOe pacnonoxkeHue ABYX OKpyKHOCTeW. KacaHue OKpYyKHOCTEH.

OO01uMe kacaTelbHbIE K IBYM OKPYKHOCTSIM
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9 KITIACC

IIpoBepsiemble TPeOOBAHUSA K Pe3yJIbTATAM OCBOEHHMSI OCHOBHOH 00pa30oBaTe/ILHOM

MPOrpamMmbl
Kon [TIpoBepsieMble PEIMETHBIE PE3YJIHTATHl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeIbHOM MpOorpaMMbl OCHOBHOTO 00111€eT0 00pa3oBaHus
pe3yabpTara
1 Hucna v BBIYUCICHUS
11 CpaBHUBaTh U YIOPSAOYMBATH PALMOHATIBHBIE M HpPpallMOHAIBHBIC
' qyuciia
BrimonusaTs apudmeTndeckue 1eHCTBUS C pallMOHATLHBIMU YUCITIAMH,
1.2 couerasl YCTHbIE M NMHUCHbMEHHBIC MPHUEMBI, BBIMOJHSATH BBIYUCICHUS
C UPPAaLMOHAIILHBIMYU YU CIIAMHU
13 Haxonute 3HaueHuWs CTENEHEN € LENbIMU IMOKA3aTEIMUA U KOPHEW,
' BBIYMCIISTh 3HAUEHUS YUCIIOBBIX BBIPAXKECHUI
14 OKkpyrnisiTh ~ ACHUCTBUTENIbHBIE  YHWCIA,  BBIIOJHITH  MNPUKUAKY
' pe3yabTaTa BHIYUCICHUM, OLIEHKY YUCIIOBBIX BBIPAKEHUI
2 VYpaBHEHUs U HEPABEHCTBA
21 Pemlare 5MHENHBIE W = KBAaJpaTHBIE ypPaBHEHUS, YPaBHEHMS,
' CBOJSIIMECS K HUM, IPOCTEUIIINE TPOOHO-pallMOHAIbHBIE YpaBHEHUS
Pemate cucTteMsl IByX JTUHENHBIX YPAaBHEHUN C IByMS IEPEMEHHBIMU
2.2 Y CUCTEMBI IBYX YPaBHEHUI, B KOTOPBIX OJIHO YPABHEHHE HE ABIISETCSA
JIMHEVUHBIM
Pemate TekcTOBBIC 3aMa4M anreOpanvdecKuM CIOCOOOM C TTOMOIIBIO
2.3 COCTAaBJICHUS YpPaBHEHUSI WIIM CHUCTEMBI JBYX YpaBHEHUW C JBYyMs
nepeMEHHBIMU
[IpoBoauTe DpPOCTEHIINE HCCIEAOBAHUS YPABHEHUHM M CHCTEM
YpaBHEHWI, B TOM 4YHCIE C TOpPUMEHEHHUEM TpaduuecKux
2.4 NpEACTaBICHUN (manpumep, yCTaHaBIIUBATh, UMEeT  JH
YpaBHEHHE WA CHUCTEMA YPABHEHUW pEUICHUS, €CIH HMEET,
TO CKOJIBKO)
Pemlate  nuHElHBIE HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
2.5 U300paxkaTh PeIIeHNE HEPABEHCTB HA YHCIIOBOM MPSIMOM, 3alUChIBAThH
pelIeHrE ¢ TOMOMIBI0 CUMBOJIOB
26 Pemare cucrtembl JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB,

BKIIIOYAOIMIKUC KBAaAPaTHOC HCPABCHCTBO, I/1306pa)I(aTb PCUICHUC
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CUCTCMbl HCPABCHCTB Ha YHUCIIOBOM HpﬂMOﬁ, 3alIMChIBATh PCIIICHHC
C MIOMOIIIbXO CUMBOJIOB

2.7

Hcrnonp30BaTh HEPABEHCTBA MPU PEILIEHUH PA3JIMYHBIX 3a1a4

OyHKIUHU

3.1

Pacnio3naBartsp (bYHKHI/II/I HN3YUYCHHBIX BHUOB. Iloka3bIBaTh
CXCMATHU4YCCKU  PACIIOIOKCHHUC  HA KOOpIIHHaTHOﬁ IINTOCKOCTH

k
rpadukoB GpyHkIui Buna: y=kx, y=kx+b, Y= Y ax2+bx+c

B 3aBHCHUMOCTH OT 3Ha4eHUU KOA()PHUIIMEHTOB, ONMUCHIBAThH CBOMCTBA
byHKIIAN

3.2

[Toka3piBaTh CXEMATHUYECKHM PACIOJIOKEHUE Ha KOOPAMHATHOU

TJIOCKOCTH TpaduKoB QYHKIWN Buga Y = Jx , V¥ = |[Xx| u onuceBaTh
cBoiicTBa GyHKIIMI

3.3

Crpoutrb M wu300paxarb CXeMaTHYECKHM TrpaduKku KBaJApPaTUUHbBIX
GyHKIMNA, ONMUCHIBATH CBOMCTBA KBAJpaTHUHBIX (QYHKIHMN IO HX

rpadgukam

3.4

Pacnio3naBarh KBagpaTHuHyr0 (QYHKUUIO 1O (opMyse, MPUBOAHTH
IpPUMEPHI KBAJAPATUYHBIX (YHKIUWA M3 peabHOW >KU3HU, (PU3UKH,
reOMETPUHU

Apudmernueckast 1 reOMETpUYECKasi MPOrPECCUU

4.1

PacnioznaBath apudmeTHUECKyl0 M TE€OMETPHUYECKYIO MPOrpeccuu
IIPU pa3HbIX CIIOco0ax 3aaHus

4.2

BrIMONHATh BBIYUCICHHS] C HWCIOJIB30BaHHEM (POpPMYN N-TO YJieHa
apu(PMETUIECKON M TEOMETPUYECKOM MPOTPECCHil, CYMMBI TMEPBBIX
N YJIEHOB

4.3

I/I306pa}KaTb YJICHBI ITOCJICA0BATCIIBHOCTH TOUYKAMH Ha KOOp,HHHaTHOﬁ
IIJIOCKOCTH

4.4

Pemate 3amaun, CBSI3aHHBIE C YHCIOBBIMH IOCJIEIOBATEIBHOCTIMH,
B TOM 4YHCIIE 3aJlayd W3 peaTbHOM >KM3HU (C HCIOIb30BAHUEM
KaJbKYJISATOPA, ITU(POBBIX TEXHOIOTUH)

BepositHOCTE U cTaTHCTHKA

5.1

N3Bnexkats u mpeoOpa3oBbIBaTh HH(POpPMAILMIO, MPEACTABICHHYIO
B Pa3JIMYHBIX MCTOYHUKAX B BHUJAE TaOJUIl, AUarpamMm, rpadukos,
MIPEACTABIIATh IaHHBIC B BUJIE TAOJIHII, AUArpaMm, rpad)ukoB
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5.2

Pemars 3ala4u OpraHHU30BAHHBIM H€p€60pOM BAapHaHTOB, a4 TaKXC
C UCITIOJIb30BAHUECM KOM6I/IHaTOpHBIX IMpaBrUJI 1 MCTOOOB

5.3

Hcnonp30BaTh  OMUCATENbHBIE XapaKTePUCTHUKW Ui MacCHBOB
YHUCIIOBBIX JAHHBIX, B TOM UYHCJIE CpEAHHE 3HAYEHUS H MEpPBI
paccerBaHMUsI

5.4

Haxonuth 4acTOThl 3HAYEHUHW M YacCTOTHI COOBITHS, B TOM YHCIIEC
MOJIB3YSCh PE3yJIbTaTaMH IIPOBEICHHBIX H3MEPEHUN 1 HAOIIOACHU

5.5

HaxoauTe BepOsSTHOCTH CIydaliHBIX COOBITHI B M3YYEHHBIX OIBITAX,
B TOM UYHCJIE B OIBITAX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMU, B CEpPHUSAX HUCIBITAHWM O TEPBOTO YyCMeXa, B CEpUIX
YCIbITaHUM bepHyinu

5.6

HNmetp nipencraBieHrue O CIy4alHOW BEIMYMHE W O PacIpeiciICHUU
BEPOATHOCTEN

5.7

Hmets mpezcTaBiieHue O 3aKOHE OOJIBIINX YUCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTU B CIIy4allHOM HM3MEHYMBOCTM M O pPOJIM 3aKOHA
OOJBIIMX YUCEN B IPUPOE U OOIECTBE

I'eomerpus

6.1

3HATh TPUTOHOMETPUYECKHE (PYHKITUN OCTPBIX YTJIOB, HAXOJIUTh C UX
MIOMOIIBI0 PA3JIMYHBIE 3JIEMEHTBHI MNPSIMOYTOJIBHOIO TPEYTrOJbHUKA
(«pemieHue MPSMOYTOJIBHBIX TPEYTOJILHUKOBY ). Haxomutb
(C TMOMOIIBIO KAJIBKYJATOpPA) JIWHBI W YIJbI JJI1 HETAOJUYHBIX
3HAUCHUMN

6.2

[Tons30BarbCs dbopmynamu MIPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKIAESCTBOM ISl HAXOXKIAECHHUS COOTHOIICHUH
MEXK1Y TPUTOHOMETPUUECKUMHU BETMYNHAMU

6.3

Hcnons3oBaTh TEOpEeMbl CHHYCOB W KOCHHYCOB ISl HAXOXICHHS
Pa3IMYHbBIX AJIEMEHTOB TPEYroJIbHUKA («PELIEHUE TPEYTrOJIbHUKOBY),
NPUMEHSTh UX MPU PEIICHUH T€OMETPUYECKUX 3a]1a4

6.4

Bnanerp moHsATHSMU NpeoOpa3oBaHUsl MOAO0OMS, COOTBETCTBEHHBIX
AJIEMEHTOB NMOJNO0OHBIX (uryp. Ilonab3oBaThCsi cBOMCTBAMHU MOA00US
POU3BOJIbHBIX (DUTYp, YMETh BBIYUCIATH JJIMHBI U HAaXOAWUTH YIJbl
y noo0HbIX ¢uryp. [IpuMensaTs cBoiicTBa mo00MsI B MPAKTUYECKUX
3aja4yaXx. YMeThb MNPUBOAUTH NPUMEPbl  MOJOOHBIX  (UTyp
B OKPYXAaIOLEM MHUPE

6.5

[lonp3oBaThcs TEOpeMamMu O TPOU3BEACHUM OTPE3KOB  XOpi,
O IIPOM3BENIEHNHU OTPE3KOB CEKYIINX, O KBapaTe KacaTeabHON
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6.6

ITonb3oBarbCss ~ BEKTOpaMM, IOHUMAarb HUX  FEOMETPUYECKUN
U (QU3NYECKUN CMBICH, MPUMEHATh UX B PEIICHUH T'€OMETPUYECKUX
U Qusndeckux 3aaa4. [[puMeHsITh CKansgpHOe MPON3BEICHUE BEKTOPOB
JUISl HAXOKJICHHUSI JUIMH U YIJIOB

6.7

ITonp30BaThbCs MCTOJOM KOOpAWHAT Ha IIJIOCKOCTH, IPUMCHATL €Io
B pCIICHUN I'COMECTPUICCKHUX U IMMPAKTHYCCKUX 3aaa4

6.8

Bnagerp NOHATHAMM  IIPAaBUJIBHOIO  MHOIOYI'OJIBHUKA,  JUIMHBI
OKPY)KHOCTH, JJIMHBI AYTM OKPY)KHOCTH M PaJuaHHOW MeEphI yria,
YMETh BBIYUCIATH IUIONAAL Kpyra M ero 4acreil. IIpumeHATsH
MOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a7a4ax

6.9

HaxoauTe ocu uiu LeHTpbl CHMMETPUU (DUTYpP, TPUMEHSTH IBUKESHHUS
IIJIOCKOCTU B IPOCTEUILINX CITyYastX

6.10

[IpumeHsATh TONyYEeHHBIE 3HAHWUS Ha TPAKTUKE — CTPOUTh
MaTeMaTHYeCKUe MOJIENU ISl 3a/a4 PealbHOM KU3HU M MPOBOAMUTH
COOTBETCTBYIOIIIME  BBIUMCICHHUS C TNPUMEHEHHEM  IOJ00Hs
U TPUTOHOMETPUYECKUX (QYHKIUK (MONB3YSICh, IJI€ HEOOXOTUMO,
KAJIbKYJIATOPOM)

HpOB €psAEMBIC IJIEMECHTHI COACPKAHUA

Kon [IpoBepsieMBIl AJIEMEHT COACPKAHUS
1 Yucrna v BBIYUCIEHUS
11 PanronanbHbIe YKclia, UppaIMOHATILHBIC YUCIIAa, KOHEUHbIE B OECKOHEUHBIE
' JECSITHYHBIC IPOOH
MHOXECTBO JAEHUCTBUTEINIbHBIX YMCEI, JCWCTBUTEIbHBIE YHCIA KaK
19 OECKOHEUHbIE JCCATUYHBIC TpoOU. B3amMHO OIHO3HAYHOE COOTBETCTBHUE
' MEXJY MHOXECTBOM JICCTBUTENBHBIX YWCEI M KOOPAWHATHOW MPSMOU.
CpaBHeHUE AEHCTBUTEIBHBIX YUCET
1.3 ApubdmMernueckne NeUCTBUS C IEHCTBUTEILHBIMU YHCIIAMU
N3mepenus, npuOmmkeHus, OleHKHU. PasMepbl 0OBEKTOB OKPYXKAOIIETO
14 MHUpa, IJIUTEIBHOCTh MPOLIECCOB B OKpyxkaromiem mupe. [IpubmkenHoe
' 3HAUCHUE BEJIMYUHBI, TOYHOCTh MpuOMMKeHus. OKpyrjieHue 4Yuceml.
[Ipukuaka v OLEHKA PE3YJIbTATOB BEIYMCICHUI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 | YpaBHeHUs ¢ OJIHON IEPEMEHHON
2.2 JIunelinoe ypaBHeHHe. Penienue ypaBHEHUN, CBOAAIINXCS K IMHEUHBIM
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2.3

KBanpaTHoe ypaBHeHue. Pemienue ypaBHeHUM, CBOASIIMXCS K KBaIpaTHBIM

bukBanparHoe ypaBHeHue. llpumepsl pelnieHus YpaBHEHUM TPEThEU

24 Y YETBEPTOM CTENEeHEN pas3ioKeHUEM Ha MHOXKHUTEIN
2.5 | Pemenue apoOHO-palliOHATLHBIX YpaBHEHUIH
2.6 | Cuctembl ypaBHEHHIA
2.7 VYpaBHEeHUE C IBYMsI IEPEMEHHBIMU U €ro rpadux
2.8 Pemenue cucreM AByX JINHENHBIX YPABHEHUH C IByMs IEPEMEHHBIMU
29 Pemenue cucreM AByX ypaBHEHHM, OTHO U3 KOTOPBIX JIUHEMHOE, a IPYroe —
' BTOPOM CTENIEHU
2.10 |I'paduueckas uHTEpOpETALUS CUCTEMbl YPaBHEHUH C ABYMsI IEPEMEHHBIMU
2.11 | PemeHue TEKCTOBBIX 3aJ1au aareOpanyeckuM Crocooom
2.12 | YucnoBble HEpaBEHCTBA U UX CBOMCTBA
2.13 | Pemenuie TMHEMHBIX HEPABEHCTB C OJTHOM NMEPEMEHHOMN
2.14 | Pemenue cucreM JMHEHMHBIX HEPABEHCTB C OJIHOW IMEPEMEHHOM
2.15 | KBagpaTtHbie HEpaBeHCTBA
516 ['paduueckass uHTEpIpeTalMsi HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS
' epeMEHHBIMH
3 OyHKUINUN
31 KBanpatuunas ¢ynkius, ee rpaguk u cpoiictBa. [lapaGoia, KoopauHATHI
BEPIIHUHBI Tapad0JIbl, 0Cb CHMMETPHUH MapadOJIbI
3.2 | I'paduku pynkmmii y = kX, y = kx + b u ux cBotictBa
3.3 |I'papuku Qpynxuuii Y = Y X3 1 UX CBOMCTBa
3.4 | Ipaduxu dynxumit Y =X,y = |X| n ux cBoficTBa
4 YucnoBble MOCAEN0BATETLHOCTH
Onpenenenre W crnocoObl 3aJaHUsl YHUCIOBBIX IOCJIEI0BATEILHOCTEM.
4.1 3ajaHue TMOCEN0BATEIbHOCTH PEKYpPpeHTHOU Qopmynioil u dopmynoi
N-ro 4wieHa
4.2 Apudmernueckass nporpeccus. dopmynbl n-ro wieHa apupMeTHUYECKOU
' MPOrPECCUH, CYMMBI MIEPBBIX N YICHOB
43 I'eomerpuueckas nporpeccus. @opMyibl N-ro 4ji€HA TIE€OMETPUYECKOU

IIPOTPECCUN, CYMMBI IIEPBBIX N YJIEHOB
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N3o00paxkeHne 4jaeHOB apu(PMETHYECKOM M TE€OMETPUUYECKON IMpOrpeccuid

4.4 TOYKaMH HAa KOOPAMHATHOW IUIOCKOCTHU. JIMHEHWHBIN U SKCIOHEHIIMAIbHBIN
poct
4.5 Cl10HBbI€ MPOLIEHTHI
5 BeposTHOCTB U cTaTUCTUKA
[IpenacraBnenue JaHHBIX B BHJAE TaONMUL, JuarpamMMm, TpaduKoOB,
5.1 WHTEpIpeTanus JaHHbIX. YUTeHHe U TOCTPOCHUE TaOJMI], JHarpamw,
rpadUKOB MO PEATbHBIM JJAHHBIM
5.2 [lepecTanoBku U (paxTopuanl
5.3 CoueTaHus ¥ YUCIIO COUCTAHUI
5.4 Tpeyronsuuk [lackans. Pemenue 3amad ¢ ucnosib30BaHeM KOMOUHATOPUKHU
55 ['eomerpuueckass BepoATHOCTh. CIiydailHbIA BBIOOP TOYKH W3 (UTYPHI
' Ha IUIOCKOCTH, U3 OTPE3Ka U U3 JYTU OKPYKHOCTHU
5.6 HcneiTanue. Ycnex u Heynada. Cepust HCIBITAHUN 10 IEPBOTO ycrexa
57 Cepust ucneitanuii bepuymnnu. BepositTHocTd cOOBITUI B CEpUU UCTIBITAHUMN
' bepuysu
5.8 CrnydaiiHasi BeJIMUMHA U PaCIIPENEICHUE BEPOATHOCTEN
59 Maremarnueckoe oxuganue u aucnepcusd. [Ipumepsl mMaTeMaTHyeCKOTO
' OKUJAHUS KaK TEOPETUUECKOrO CPEAHErO 3HAUCHUS BEJIUYNHBI
510 MaremMaTtn4eckoe OXUIAHUE W IUCIEPCHUS CIYYaWHOW BEJIMYMHBI «YHUCIIO
' YCIIEXOB B CEpUU UCIIBITaHUN bepHyim»
511 [TonsiTre 0 3ak0oHE OOJBIINUX Ynce. M3MepeHre BeposSTHOCTEN C MTOMOIIbIO
' yacToT. PoJib 1 3HaUeHKEe 3aKOHa OOJBIINUX YKUCEI B IPUPOJIE U OOIIECTBE
6 ['eomerpus
6.1 Cunyc, kocunyc, TaHreic yraoB or 0 mo 180°. OcHoBHOE
' TPUTOHOMETPUUYECKOE TOKAECTBO. DOPMYyIbI MPUBEICHUS
Pemenne TtpeyronbHukoB. TeopemMa KOCMHYCOB M TEOpEMa CHHYCOB.
6.2 Pemienne mnpakTUUeCKHMX 3a/ad C HCHOJIb30BAHUEM TEOPEMBI KOCHUHYCOB
Y TEOPEMBI CHHYCOB
6.3 | [IpeoOpazoBanue momoous. [1omodre coOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema O NPOU3BEACHUU OTPE3KOB XOpZA, TEOPEMBI O IPOU3BEIACHUU
' OTPE3KOB CEKYIIUX, TEOPEMA O KBaJIpaTe KacareJabHOU
6.5 Bektop, smmmHa (MOIYNTb)  BEKTOpA, COHANpPABJICHHBIE  BEKTOPHI,

IIPOTHUBOIIOJIO)KHO HAIIPABJICHHBIC BCKTOPBLI, KOJUIMHCAPHOCTH BCKTOPOB,
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PAaBCHCTBO BCKTOPOB, OICpallikd HaJd BCKTOpaMMH. Paznoxxenue BCKTOpa
10 IBYM HCKOJIJIMHCAPHBIM BCKTOpaM

KOOpI[I/IHaTBI BCKTOpaA. CKaJISIpHOG IMIPOU3BCACHHUC BCKTOPOB, IIPUMCHCHHC

6.6
JUTS. HAXOXKJICHUS JUTHH U yTIIOB
JlexapToBbl KOOPJIMHATHI HA TNIOCKOCTH. Y paBHEHHS IPSIMON U OKPY>KHOCTH
6.7 | B KoOpJMHATaX, MEPECEUCHUE OKPYKHOCTEH U MPAMBIX. MeToj] KoOpaAuHAT
U €ro MpUMEHEHHE
6.8 [IpaBUNIbHBIE MHOTOYTOJIBHUKH
6.9 JlnuHa okpykHOCTH. ['pamycHas u paguaHHas Mepa yriia, BBIYUCICHUE ITTHH
' JYT OKPYXKHOCTEH
6.10 | [Inomanp Kpyra, ceKTOpa, CErMeHTa
6.11 JIBUKeHHsI TUIOCKOCTH W BHYTPEHHUE CUMMeETpuu (puryp (3/1€eMeHTapHbIC

npeactasienus). [lapannenbasiii neperoc. [loopot

137



MEPEYEHB (KOJJUD®UKATOP) IPOBEPSIEMBIX TPEFOBAHUM

K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOI'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30BAHUSA 1 DJIEMEHTOB
COJAEPKXAHUSA ITO MATEMATHUKE

J171st poBeIeHUs] OCHOBHOT'O TOCY/IApPCTBEHHOT'0 AK3aMeHa 110 MaTeMaTuKe (Janee —
OI'D mno wmaremaTHKe) UCHONB3YETCs TMepeueHb (KoaudukaTop) MNpoOBEpsIEMBIX

TpeOOBaHUN K

pe3yyibTaraM OCBOCHHSI OCHOBHOW OOpa30oBaTEIbHOW MPOTPaMMBbI

OCHOBHOTO 00111eT0 00pa30BaHUs U JIEMEHTOB COJICPKAHUS.

IIpoBepsiemble Ha OI'D mo mMaremaruke TpeOOBaHMA K Pe3yJbTaTaM OCBOCHUA
OCHOBHOM 00pa30BaTe/IbHOI NMPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

Kon
IPOBEPSEMOTO
TpeOoBaHUs

[IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yJIbTaTaM OCBOCHHS
OCHOBHOUM 00pa30BaTeIHLHON MPOTpaMMbl OCHOBHOT'O OOIIEro
oOpazoBanusi Ha ocHoBe PI'OC

1

YMeHue ornepupoBaTh TMOHSTUSMHU: MHOXECTBO, IOAMHOXKECTBO,
omepaly HajJ MHOXKECTBAMHU;, YMEHHE OMNEPUPOBATH TMOHATUIMU:
rpad, cBs3HBIA Tpad, AEepeBO, LUK, NPUMEHSATh UX IMPHU PEIICHUH
3aJla4y; YMEHHUE UCIIOIb30BaTh rpauecKoe MpeICTaBICeHNEe MHOXKECTB
JUISL ONIUCAHUS PEATIbHBIX MPOIIECCOB U SIBICHUH, IPU PELICHUH 3a/1a4
U3 IPYruX y4eOHBIX MMPEAMETOB

YMeHne onepupoBaTh MOHATUAMU: ONPEAECIECHUE, AKCUOMa, TEOPEMA,
JI0KA3aTeJIbCTBO; YMEHUE pACHO3HABATh HWCTUHHBIE W  JIOXKHBIC
BBICKA3bIBaHMS, NPUBOAUTH IPUMEPHl U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHMS U OTPULIAHUS BBICKA3bIBAaHUI

YMeHne OonepupoBaTh MOHATHSIMH: HATYpPAJIIBHOE YHCIO, MPOCTOE
M COCTaBHOE YMCIO, JEIMMOCTb HATYPAJIbHBIX YHCEN, MPU3HAKU
JENUMOCTH, LIEJI0€ YHCI0, MOAYJIb YHUCIA, OOBIKHOBEHHas JApoOb
U JecSITUUHAs ApoOb, CTAHJAPTHBIN BUJ YHCIIA, pallUOHAIBHOE YHUCIIO,
UppAlMOHAIBHOE YHCIIO, apu(PMETHUYECKUN KBaJpaTHBIM KOPEHb;
YMEHUE  BBIIOJHATH  JEHUCTBUSL C  YWCIAMH, CpPABHUBATH
Y yOOPSAOYMBATH YMCIA, MPEACTABIATh YHCIA HAa KOOPAWHATHOMU
NpPSMOM, OKPYIJIATh YHCIA, YMEHHE J€JaTh NPUKUAKY WU OLIEHKY
pe3yJibTaTa BIYUCIEHUN

YMeHue onepupoBaTh MOHATUSAMH: CTENEHb C LIEJBIM IOKA3aTENEM,
apu@MeTHYeCcKuidl KBaJpaTHbI KOPEHb, MHOTOWIEH, ajnre0pandyeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HaTypalbHOW CTENEHH
0OJbIIE E€IWHHUIIBI; YMEHHE BBINOJHATh pacueTbl Mo (opmyiam,
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npeoOpa3oBaHusl  LENbIX, JAPOOHO-PAIIMOHATBHBIX  BBIPAKEHUM
U BBIPQXXEHUU C KOPHSIMHU, PA3I0KEHUE MHOIOUYJIEHA HA MHOXXUTEIIH,
B TOM 4YHCJIE€ C HCHOJIb30BaHHEM (QOpPMYNI Pa3HOCTH KBaapaTOB
Y KBaJipaTa CyMMBbI U Pa3HOCTHU

YMeHue onepupoBaTh MOHATHIMHA: YMCIOBOE PABEHCTBO, YPABHECHHE
C OIHOM IIEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO
C IEPEMEHHON; YMEHHE PEIIATh JIMHENHBIE U KBAAPATHBIE YPABHEHHUS,
JIpOOHO-pallMOHAJIbHBIE YPABHEHHSI C OJHOW MEPEMEHHOH, CUCTEMBI
JIBYX JIMHEWHBIX YPAaBHEHUM, JIMHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble M JpPOOHO-pallMOHAJbHbIE HEPABEHCTBA C OJIHOM
NEPEMEHHOM, B TOM YHCJIE ITPU PELICHUH 3a/1a4 U3 IPYTrUX NPEeIMETOB
U MPAaKTHYECKUX 33]a4; YMEHUE MCIOJIb30BaTh KOOPIWHATHYIO
OpSIMYI0 U KOOPAMHATHYIO TUIOCKOCTh JJiIsi M300pa)KeHusi pelieHui
YpaBHEHHUI, HEPABEHCTB U CUCTEM

YMeHnue onepupoBarh NOHATUAMU: QYHKIHS, TpaduK GyHKIIMH, HYJIN
(GyHKLIMH, IPOMEXKYTKH 3HaKOIIOCTOSIHCTBA, IPOMEXYTKH
BO3pacTaHus, yObIBaHMs, HauOOJbIIEE M HAWMEHbIIEE 3HAUYEHUS
GyHKIMY; yMeHue OIEepUpOBATh HNOHSTHUSIMU: npsMast
OPONOPIHOHATBHOCTh,  JUHEWHAas  (QYHKIUS,  KBaJpaTHYHAS
¢yHKIMA, 0OpaTHas MPONOPLHOHAIBHOCTh, Mapadoia, rurepoona;
YMEHHE CTpOUTh Trpapuku (YHKUUNA, HCIOIb30BaTh TpaPuKH
Ul ONpENENEHMs]  CBOMCTB  INPOLIECCOB W 3aBHCHUMOCTEM,
JUIA pellleHusl 3aJady M3 JAPYruX y4eOHBIX MPEAMETOB U pPeajbHOM
KU3HU; YMEHHE BbIpaxaTb (OpMyJaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU

YMenue OIepUpPOBATH MOHATUSAMH: IOCJIEI0BATENbHOCTb,
apudmMernyeckass U TeOMETpUYecKass  IPOrPecCUd;  YMEHHE
UCMOJIb30BaTh CBOMCTBA IOCIIEA0OBATEILHOCTEH, (DOPMYIBI CyMMBI
¥ OOWIEro 4jieHa Npy PELIeHUH 33]1a4d, B TOM YHCIE 334a4d U3 APYyrux
y4€OHBIX IPEAMETOB U PEATbHON KU3HU

YMeHue peuiathb 3aga4r pa3HbIX THUIIOB (B TOM 4YHMCJIC Ha IMPOUCHTHI,
JO0JIM M 4YaCTH, ABHWXXCHHC, pa60Ty, HEHY TOBapOB W CTOUMOCTb
IMIOKYIIOK M YCJIYI', HAJIOTHU, 3aJJa41 U3 obnactu YIIpaBJICHUS JIMYHBIMHA
U CEMCUHBIMM (1)I/IHaHCElMI/I); YMCHHUC COCTABJIATb BbIPpAKCHUA,
YpaBHCHHA, HCPABCHCTBA MW CHCTCMbI IIO0O YCJIOBHIO 3a1a4H,
HCCJICAOBATD ITOJIYUCHHOC PCIICHHC N OLICHUBATDH HpaBI[OHOI[O6HOCTB
IMOJIYUYCHHBIX PC3YJIbTATOB

YMeHne onepupoBath MOHATUSIMU: UTYpA, TOUKA, OTPE3OK, MpsMas,
Jyd4, JIOMaHasi, yroJji, MHOTOYT'OJIbHUK, TPEYTOJIbHUK, PABHOO €/TPEHHBIH
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U PABHOCTOPOHHMM TPEYroJbHUKH, MPSMOYIOJbHBIA TpPEYTrOlbHHUK,
MearaHa, OMCCEKTpUca M BBICOTA TPEYTOJIbHHUKA, YETHIPEXYrOJbHHUK,
napajienorpaMmM, pomM0O, TPSAMOYTOJIbHUK, KBajpaT, Tpamneuus;
OKPYKHOCTbB, KpYT, KacaTellbHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH
(¢urypamu; yMeHUE pelaTh 33Ja4d, B TOM YHCIE U3 MOBCEAHEBHOMN
KU3HU, HA HAXOXKJIEHUE T'€OMETPUUYECKUX BEIMYMH C MPUMEHEHUEM
U3YYCHHBIX CBOMCTB GUTYpP U (PaKTOB

10

YMeHHE OmepupoBaTh IMOHATHUSAMH: PABEHCTBO (UTYp, PAaBEHCTBO
TPEYroJbHUKOB; MapaUIETbHOCTh U MEPHEHAUKYJISIPHOCTh MPSMBIX,
YyroJl MEXIY NpPSIMBIMH, TEPICHIUKYISP, HAKIOHHAs, IMPOEKITHS,
noyooue ¢uryp, mogo0HbIE TPEYTOJIbHUKN, CAMMETPUSI OTHOCUTEIHHO
TOYKH W TIPSIMOW; yYMEHHE paClO3HaBaTh PABEHCTBO, CHMMETPHIO
U nogooue Guryp, napaieIbHOCTh U MEPICHINKYIIPHOCTD TPSIMBIX
B OKPYKaIOIl[eM MHUPE

11

YMeHne onepupoBarb MNOHSATHUSIMH: JUIMHA, PAaCCTOSHUE, YroJl
(BenMMuMHA yria, CHHYC M KOCHHYC YIJIa TPEyrojibHUKa), TJIOLIA/b;
YMEHHE OLICHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MUpE; YMEHHE TPUMEHATh (OPMYJbI TIepUMETpa | ILIOIIAJH
MHOTOYTOJILHUKOB, JJIMHBI OKPY)KHOCTH W TIIOMAAN Kpyra, oObema
MPSMOYTOJIBHOTO Mapajulesenuneaa; yMEHUE MPUMEHSATh NMPU3HAKU
PaBEHCTBAa TPEYTOJbHUKOB, TEOPEMY O CYMME VIJIOB TPEYrOJIbHUKA,
TEOpEMY [Tudaropa, TPUTOHOMETPUYECKHUE COOTHOIIICHUSA
JUUTS BBIYUCIICHUS JUIMH, PACCTOSHUMN, TUIOMIACH

12

YMeHune u300paxaTh IUIOCKHE (UIypbl M WX KOMOMHAIIWH,
IPOCTPAHCTBEHHbIE (UTYpbl OT PYKH, C TOMOLIBIO YEPTEKHBIX
UHCTPYMEHTOB M  3JEKTPOHHBIX  CPEICTB IO  TEKCTOBOMY
WJIH CUMBOJIbHOMY OIMCaHUIO

13

YMeHue onepupoBaTh MOHATHSMH: MPSIMOYTroJIbHasi — CHUCTEMa
KOOpJIUHAT; KOOPAMHATHI TOYKHU, BEKTOp, CyMMa BEKTOpOB,
NpPOU3BEJICHUE BEKTOpAa HA YHUCJIO, CKAISIPHOE MPOU3BEIACHUE
BEKTOPOB; yMEHHUE HCIOJb30BaTh BEKTOPbl U  KOOPAHHATHI
JUTSl IPEJICTABIICHUS TAaHHBIX U PEIICHUS 3a]1a4, B TOM YUCJIE U3 JPYTruxX
y4€OHBIX TPEAMETOB U PEabHON KU3HU

14

YMeHue omnepupoBaTh MOHATHUSAMH: CTOJIOHWKOBBIE UM KPYrOBBIE
auarpaMMbl, TaOMUUbl, cpeaHee apu(MeTHyecKoe, MeauaHa,
HauOoJblllee U HaMMEHbLIEE 3HAUEHUs, pa3Max YHUCIOBOro Habopa;
YMEHHE W3BJIEKaTh, MHTEPIPETHPOBATH U  MPEOOPa3OBHIBATH
uH(pOpMaIINIO, TPEICTABICHHYI0 B TaOMUIaX W Ha Juarpammax,
OTPAXXKAIOLIY0 CBOMCTBA M XAPAKTEPUCTHKU PEAJBHBIX IPOLECCOB
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U SBJICHUH; YMEHUE pPACIO3HABAaTb W3MCHYMUBLIE BEIMYMHBI
B OKPYKAIOLEM MUPE

15

YMeHue onepupoBaTh MOHATUSIMU: CIyYalHBIA OMNBIT (CIydalHbIN
OKCIEPUMEHT), JJEMEHTApHOE COOBITHE (PJIEMEHTApHBIH HCXOM)
CIIy4allHOTO OMbITa, CJIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHUE HAXOJIHUTh BEPOSTHOCTU CIy4YalHBIX COOBITUH B OIBITAX
C PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU; YMEHHUE PEIIaTh
3aJlayd METOJOM OPraHW30BAaHHOrO Mepedopa U C UCHOJIb30BAHHEM
npaBuja YMHOKEHHS; YMEHUE OLIEHHBAaTh BEPOSTHOCTU PEATbHBIX
COOBITHI W SIBJICHHUH, MOHUMATh POJIb MPAKTHYECKU JIOCTOBEPHBIX
U MaJIOBEPOSITHBIX COOBITHII B OKPYXKAIOIIEeM MHpPE U B KHU3HH,
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO
C 3aKOHOM OOJIBIITUX YKCEJI U €T0 POJIbI0 B MACCOBBIX SIBJICHUSIX

16

YMeHne BBIOMpaTh MOAXOSIINN W3YYCHHBIH METOH IS PEIICHUS
3a7a4¥, NPUBOAUTH MPUMEPHl MATEMATHUECKHX 3aKOHOMEPHOCTEMN
B IIPUPOJIE Y KU3HU, PACTIO3HABATH MPOSIBJICHUE 3aKOHOB MAaTEMATUKH
B HCKYCCTBE, OIMCBHIBATh OTJICJIbHBIE BBIAAIOIIMECS PE3YJIbTATHI,
MOJIyYCHHBIE B XOJI€ Pa3BUTHS MaTEMAaTHUKU KaK HayKH, MPUBOJIUTH
MPUMEPBI MATEMATUYECKUX OTKPBITUN U UX ABTOPOB B OT€UECTBEHHOM
Y BCEMUPHOU UCTOPUU

IlepeyeHb 3J1eMeHTOB cofep:KaHMs, MPoBepsieMbIX HA OI'D mo MaremaTnke

Kon [IpoBepsieMBbIl AIIEMEHT COAEPKAHUS
1 Uucna v BIUUCICHUSA
1.1 Harypanbnsie u uensie yucna. [IpusHaky 1eIMMOCTH HEJIbIX YUCEeIT
1.2 | OObIKHOBEHHbIE M JECATUYHBIE ApPOOU, TPOIEHTH, OECKOHEUHBIE
MIEPUOTUIECKUEC TPOOH
1.3 | PauuonanpHbie uucia. ApUPMETHUECKHE ONEpallid C palMOHATIbHBIMU
YUCIIAMHU
1.4 | JleiicTBuTenbHbIE ynciaa. ApupMETHYECKUE ONepaluu ¢ AeUCTBUTEIbHBIMU
YUCIIAMHU
1.5 | IlpuOnvkeHHbIE BBIYMCICHUS, MpaBUIa OKPYIJICHUS, MPUKHUJKA U OLIEHKa
pe3yJibTaTa BHIYUCICHUN
2 AnreOpandyecKkue BIpaKEHUS
2.1 BykBeHHbIE BbIpaKEHUSI (BBIPAXKEHUS C TIEPEMEHHBIMM )
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2.2

CrerieHb ¢ 1enbIM mokazaTesieM. CTerneHb ¢ palliOHAIBHBIM TI0KA3aTEeIIEM.
CBoOICTBA CTEIIEHU

2.3 MHorouieHbI
2.4 | AnreGpanueckasi ApoOb
2.5 | Apubmerndeckuii KOpPEHB HAaTypaJIbHOU CTEIICHH. JenictBus
c apu(pMETHIECKUMHU KOPHIMHU HATypaJIbHON CTETICHU
3 YpaBHEHUs U HEPABEHCTBA
3.1 | Uensle u apoOHO-pariMoHabHbIE ypaBHEHUA. CHCTEMBl U COBOKYITHOCTH
YpaBHECHUI
3.2 [enpie 1 apoOHO-palOHAbHBIE HepaBeHCTBA. CUCTEMBI M COBOKYITHOCTH
HEPABEHCTB
3.3 | Pemenue TeKCTOBBIX 3a/1a4
4 YucnoBble MOCIEA0BATENLHOCTH
4.1 | IlocnemoBaTeabHOCTH, CIIOCOOBI 3aaHUS TTOCIEA0BATEIbHOCTEN
4.2 | Apudmerndeckas U TeoMmeTpuueckas mporpeccuu. Dopmyna CIOKHBIX
MIPOLIEHTOB
3) OyHKIIMU
5.1. | ®ysknua, cnocoObl 3amanus ¢yHkiud. [padux  Qyakuuun. O6macth
ONpeNeleHrs] W MHOXECTBO 3HaueHud ¢ynkumu. Hymm  dyHkmm.
[TpomexxyTKH 3HAKOMOCTOSHCTBA. [IpoMEXyTKH MOHOTOHHOCTH ()YHKITHH.
MakcumMyMbl W MHHUMYMBI (yHKnum. Hawmbomnbimee u HamMeHbIee
3HaueHne (PYHKIIUU HA POMEKYTKE
6 KoopanHatel Ha IpSIMOM U TUIOCKOCTH
6.1 KoopaunaTtHas npsimas
6.2 | JlekapTOBbI KOOPIAMHATHI HA TUIOCKOCTH
7 ["eomeTpust
7.1 ["'eomeTpuueckre GUrypsl U UX CBOMCTBA
7.2 | TpeyronpHUK
7.3 | MHOrOyronpHUKH
7.4 OKpyKHOCTb U KpYT
7.5 | 3MepeHue reoMeTpUYECKUX BEITUUYUH
7.6 BekTopbl Ha MJI0CKOCTH
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BCpOfITHOCTB N CTAaTHUCTHUKA

8.1 OmnucarenpHasi CTaTUCTHKA
8.2 | BeposTHOCTB

8.3 | KomOunartopuka

8.4 | MHoxecTBa

8.5 |I'padsr
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Ipunooicenue 1

TemaTudeckoe MmIaHUPOBAHUE COCTABICHO C YIETOM MPOTPAMMBbI BOCTIUTAHHUS
MBOY «3CIII»

BocnuTatenbHbIi NOTEHIIMAN JaHHOTO y4eOHOTro mpeaMeTa o0ecreurnBaeT
co3faHue OJarONMPUATHBIX YCIOBUHN ISl IPUOOPETEHUS MTKOJTLHUKAMH OIBITA
OCYIIECTBIICHHSI COLMATBLHO 3HAYMMBIX JE. JTO:

- OTIBIT JIEJ1, HAMPABJICHHBIX Ha 3a00Ty O CBOCH CEeMbE, POTHBIX B OJTU3KHX;

- TPYJIOBOH OIIBIT, OMBIT YYaCTHS B IPON3BOJICTBEHHON MTPAKTHUKE;

- OIIBIT JIEJ1, HAMPABJICHHBIX Ha MOJIb3y CBOEMY POJHOMY IMOCENKY, CTpaHE B
IIEJIOM, OTIBIT JACSATEIBHOTO BEIPAKCHHSI COOCTBEHHOM T'PaXKIaHCKOM TO3HUITNY;

- OTIBIT IPUPOIOOXPAHHBIX JICTT;

- OIIBIT Pa3pEIICHNS BO3HUKAIOIINX KOH(PIMKTHBIX CUTYaIlMi B IIIKOJIE, JOMA HITH
Ha yIIHUIIE;

- OIIBIT CAMOCTOSITEJIBHOTO MTPUOOPETEHUS HOBBIX 3HAHHM, MPOBEACHUSI HAYUHBIX
UCCJICIOBAHUM, OTIBIT IPOSKTHOM JICATCILHOCTH;

- OIIBIT U3YYCHUS, 3aIIUTHI K BOCCTAHOBJICHUS KYJIBTYPHOTO HACJICIUS
YEJIOBEYECTBA, OIBIT CO3aHUs COOCTBEHHBIX MMPOU3BEICHUIA KYJIbTYPHI, OIBIT
TBOPYECKOT'O CAMOBBIPA)KCHHUS,

- OIIBIT BEJICHHUS 3JI0POBOT0 00pa3a KM3HU U 3a00ThI O 3J0POBBE JIPYTUX JHOJICH;

- OIIBIT OKa3aHMS TTOMOIIU OKPYKAOIINUM, 3a00ThI O MaJIbIIIaX WU TOKHUITBIX
JIOJISIX, BOJIOHTEPCKUH OIIBIT;

- OIIBIT CAMOIIO3HAHUS U CAMOaHaJIN3a, OTBIT COLUAIBLHO MPUEMIIEMOTO
CaMOBBIPAXKEHUS U CaMOpeaTU3allnH.
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