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INOACHUTEJIBHASA 3AIINCKA

[IporpamMa mo MaTtemaruke s oOywaromuxcs 5—9 kiaccoB pazpaboTaHa Ha OCHOBE
dI'OC O0O. B nporpamMme 1mo mMaTeMaTHKe YYTEHbI WU U MoJioxkeHUs KoHuenuuu pa3BUTHS
MaTeMaTHueckoro obpasosanus B Poccuiickoit denepanmu.

[Ipenmerom MaTeMaTHKU SBISAIOTCS (DyHIAMEHTaJIbHBIE CTPYKTYpbl HalIero Mupa —
MPOCTPAHCTBEHHBIE (OPMBI M KOJIMYECTBEHHBIE OTHOLICHUs (OT MPOCTEHIINX, YCBAaMBAEMBIX B
HEMNOCPEJCTBEHHOM OIBITE, JI0 JIOCTaTOYHO CIIOXKHBIX, HEOOXOAUMBIX JAJs Pa3BUTUS HAy4YHbBIX U
IPUKJIAIHBIX uel). MaTematnyeckue 3HaHUs 00eCleurBaOT IOHUMAaHUE ITPUHIIMIIOB YCTPONCTBA
Y UCIIOJIb30BaHUS COBPEMEHHON TEXHUKH, BOCIIPUATHE U MHTEPIIPETALNIO

COLIMAIIBHOW, 3KOHOMHUYECKOM, MOMUTHYECKOW HH(OpMAIMK, JNAlOT BO3MOKHOCTH
BBINOJIHATh PAaCY€Thl U COCTABJIATh AJITOPUTMBI, HaXOAWUTh M INPHUMEHATh (OPMYIbI, BIAJETh
NPAKTUYECKUMU TPUEMAMU T€OMETPUYECKHX HM3MEPEHHMH M IMOCTPOSHH, YUTaTh MH(POPMALHIO,
IPEJCTAaBICHHYIO B BUJE TAaOJIUL], JUarpaMM U IpaMKoOB, KHUTb B YCIOBHUSIX HEONPENENEHHOCTH U
MOHUMATh BEPOATHOCTHBIN XapaKTep CIyYalHBIX COOBITHIA.

N3ydenne MaTematuku (GopMuUpyeT y OOydaloIUXCs  MaTeMaTU4YEeCKUH  CTHIIb
MBIIIEHUS], TPOSIBISIOIIMICS B ONpPENeNEHHBIX YMCTBEHHBIX HaBblkax. OOydaromuecs OCBauBaoT
Takue TMNpuéMbl M METOAbl MBIIUIEHUS, KaK MHAYKIMA M JedyKIus, o0oOLIeHHe WU
KOHKPETH3allMs, aHalu3 M CHHTE3, KiIacCHUKAIMs W CHCTeMaTHu3alus, abCTparupoBaHHE H
a"Hajorus. OObBEKThl MaTEeMAaTHYECKMX YMO3AKIIOUEHWH, MpaBWiIa UX KOHCTPYMPOBAHUSA
pacKpbIBalOT  MEXaHU3M  JIOTUYECKUX  IIOCTPOEHHUH, CIOCOOCTBYIOT BBIPAOOTKE  YMEHHUS
¢dopmynupoBaTth, O0OOCHOBBIBATH M  JIOKa3blBaThb CYXKJEHHMs, TEM CaMblM  DPa3BHUBAIOT

JIOTHYECKOE MBIIUICHHUE. N3ydyenune MaTeMaTHKU oOecnieunBaer  (QoOpMHpOBaHUE
QITOPUTMUYECKOM KOMIIOHEHTBHI MBIIUIEHUS W BOCIUTAaHUE YMEHMH JEWCTBOBATH 1o
3alaHHBIM  QJIFOPUTMAaM, COBEpIIEHCTBOBATh  M3BECTHBIE M KOHCTPYHPOBATh HOBBEIE. B
Ipolecce peleHuss 3afad — OCHOBOM y4eOHOM JeATeNbHOCTH Ha YpOKaX MaTeMaThKH —

pa3sBUBAIOTCA TBOpYECKas W MpPHUKJIagHAs CTOPOHbI MblluIeHUsA. OOydeHHe MaTeMaTuke JaéT
BO3MOXHOCTb pPa3BUBaTh y OOYYAIOUIMXCS TOYHYIO, PAllMOHAIBHYIO M HH(POPMATUBHYIO pedb,
yMeHue OoTOMparh Hamboyiee MOAXOIAIINE S3BIKOBBIC, CHMBOJIMYECKHE, TpauuecKhe CpercTBa
JUI BBIPAKEHUS CYKIEHUN M HarJIJHOTO UX MPEICTaBICHHUS.

[Ipy wu3ydyeHHMM MaTEeMaTUKH OCYIIECTBIsSIETCS 00Illlee 3HAaKOMCTBO C METOAAMH
MIO3HAHUS [JEHCTBUTEIBHOCTH, MPEACTABICHUAMM O IIpEAMETe M METoJaX MAaTeMAaTHKH,
UX OTJIMYMM OT METOJOB JPYTUX €CTECTBEHHBIX U T'YMaHHUTapHbIX HayK, 00 OCOOEHHOCTSIX
IIPUMEHEHNS MaTEMaTUKH JIJIsl PELICHHS HAYydHBIX U MPUKJIAJHbBIX 3a/a4.

[TpuoputeTHBIMHU LETIMH O0yUEHHSI MaTeMaTuke B 5—9 kiaccax sBISItOTCS: (hopMHUpOBaHHE
LCHTPAIbHBIX MATEMAaTHYECKUX MOHITUH (YMCIO, BEIMYMHA,

reomeTpudeckas (Qurypa, mnepeMeHHas, BEpOSATHOCTb, (YHKIUSA), OOECHeUunBaIOIINX
MIPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTEMATHYECKOTr0 00pa30BaHus 00 yJaroIUXCs;

NOJBEIeHNE O0yJaloluXxcs Ha JOCTYNIHOM JUIsI HHUX YPOBHE K  OCO3HAHUIO
B3aUMOCBSI3M MaTeMaTHKH M OKPYXaloIlero Mupa, MOHMMaHWE MaTeMaTHKH Kak 4YacTH oOuiel
KYJbTYpbI YEI0BEUYECTBA;

pa3BUTHE  MHTEUIEKTYalbHBIX M TBOPYECKHUX  CIIOCOOHOCTEH  oOywarommxcs,
MIO3HABATEJIbHOM AaKTMBHOCTH, MCCIEIOBATENbCKUX YMEHUH, KPUTUYHOCTH MBIIUICHUS, HHTEpeca
K U3y4EHHIO MaTEMaTUKH;

dbopmupoBanue  QyHKIMOHAIHHOU MaTeMaTH4YeCKOM IPaMOTHOCTHU: YMEHUS
pacro3HaBaTh NpPOSBICHHS MaTeMaTUYeCKUX TOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B
peanbHBIX KU3HEHHBIX CUTYAlUsIX M IpPU HM3YYEHHUH JAPYrUX Y4EOHBIX IPEIMETOB, POSBICHUS
3aBUCUMOCTEd W  3aKOHOMEpHOCTeH, (OpMyIMpoBaTh MX HA  S3bIKE€ MAaTEMaTUKU H
CO3/1aBaTh MaTeMaTHYeCcKUe MOJIeNIM, IPUMEHATh OCBOCHHBIM MaTeMaTU4YecKUuil  ammapar
JUI PELIEHUS IIPAKTUKO-OPUEHTUPOBAHHBIX 3aja4, MHTEPIPETUPOBAaTh M OLEHUBAThH



MOJIy4CHHBIEC PE3YIbTaThI.

OcCHOBHBIE JIMHUU COJEpXaHHUS MpOorpaMMbl 1Mo Mmarematuke B 5—9 kmaccax: «Yucna u

BBIYUCIICHUS, «Anredpar («Anredpanueckue BBIPKCHUS, «YpaBHEHUS "

HepaBeHCTBay»), «DyHkium», «[eomerpus» («['eomerpuueckre QGUIyppl W UX CBOKCTBa,
) ! " TCTIR

DITUC X

pa3BHBAIOTCS TapaUIe]IbHO, KaXKJas B COOTBETCTBUM C COOCTBEHHOW JIOTMKOH, OJHAKO HE
HE3aBUCHMO OJIHA OT APYroM, a B TECHOM KOHTAKT€ U B3aUMOJICHICTBUH.

CozmepxaHue TpOrpaMMBbl TI0 MaTeMaTHKE, paclpenei€HHOe 10 ToxaM OOydeHHS,
CTPYKTYPHUPOBAaHO TaKWM o00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPUHLIUIHAILHBIM BOIPOCAM
oOy4arorecs: 00panagTuch HEOMHOKPATHO, YTOOBI OBJIAJICHNEC MAaTEMATUYCCKUMU TOHATUSMH U
HaBBIKAMH  OCYIIECTBISUIOCH  TIOCIENOBATEIbHO W IOCTYNATeNbHO, €  COONIOEHUEM
NPUHIUMIIA TPEEeMCTBEHHOCTH, a HOBbIE 3HaHUS BKIIOYAINCh B  OOIIYID  CHCTEMY
MaTeMaTHYECKUX MPEJCTaBICHUNA O0yJaromuXcs, pacumpss U yrayossist e€, o0pasysl MpovHbIe
MHOECTBEHHBIEC CBSI3H.

B coorBerctBum ¢ ®I'OC OOO wmaremaruka sBISIETCS O0s3aTENbHBIM  y4eOHBIM
NpEeIMETOM Ha YpPOBHE OCHOBHOro ofmiero obOpazoBanms. B 5-9 kmaccax waremaruka
TPAJUIIMOHHO H3Yy4aeTcs B paMKaxX CIEAYIOIIWX Y4eOHBIX KypcoB: B5—6 Kiaccax — Kypca
«MaremaTrkay, B 7—9 kiaccax — KypcoB «AnreOpa» (BKJIFOUYasi SJIEMEHThl CTATUCTUKU U TEOPHH
BeposiTHOocTel) u  «l'eomerpusin. I[lporpammoit mo maremMaThke BBOJMTCS CaMOCTOSTEIbHBIN
y4eOHBIN Kypc «BeposSTHOCTh U CTATUCTHKAY.

OOmiee YKMCIO 4YacoB, PEKOMCHIOBAHHBIX JUISi M3y4eHUS MareMarthku  (0a30BbIit
YPOBEHb) HA YyPOBHE OCHOBHOTO o0miero obpazoBanus, — 952 4yaca: B 5 kmacce — 170
vacoB (5 yacoB B Heneno), B 6 kimacce — 170 vacoB (5 wacoB B Heznenmo), B 7 kiiacce — 204 vaca (6
yacoB B Hememo), B 8 kimacce — 204 uvaca (6 yacoB B Hememo), B 9 kimacce — 204 gaca (6 yacos
BHEJIEIIO).

Pabouas mporpamma y4deOHOrO npeamera «MaTemMaTHKa» COCTaBlIeHA B COOTBETCTBUU C
paboueii mporpaMMol BOCIUTAHUS IIKOJIBI.

INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 MATEMATHUKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

I/ISYLIGHI/IG MAaTEMaTUKN Ha YPOBHE OCHOBHOI'O 06IJ_ICFO 06pa3OBaHI/I$I HaIlpaBJICHO Ha
JOCTHUKCHUC 06y‘1aI-OIIII/IMI/IC$I JIMYHOCTHBIX, MCTANPEAMCTHBIX n MpEAMETHBIX
O6p83OBaTeJ'ILHLIX PE3YyIbTaTOB OCBOCHUSA yqe6H0ro npeamMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yJbTaTbl OCBOEHUS IIPOrPaMMBbI [0 MATEMATUKE XAPaKTEPU3YIOTCS:

1) marpuornyecKoe BOCIUTAHHUE!

IPOSBJICHUEM MHTEpEca K TMPOLUIOMY M HACTOALIEMY POCCHUMCKOM MaTEMAaTHKH,
LICHHOCTHBIM  OTHOLIEHWEM K JOCTH)KEHHUAM POCCHUMCKMX MAaTeMAaTUKOB M  POCCHUICKON
MaTEMaTUYECKOM IIKOJIbI, K MCIOJB30BAaHUIO JTUX JOCTWKEHMM B JPYTHX Haykax M
MPUKIAIHBIX cepax;

2) rpa:KIaHCKOoe M TyXOBHO-HPABCTBEHHOE BOCIUTAHHUE!

FOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaXKJIaHWHA M pealu3alud €ro Impas,
IIPEICTaBICHUEM 0 MaTEMaTHYECKUX OCHOBax (yHKIMOHUPOBAHUS pa3IMYHBIX
CTPYKTYp, SBJICHHI, NpPOLEAYp TpaKIaHCKOro oOmiectBa (Hampumep, BBIOOPHI, OMPOCHI),
TOTOBHOCTBIO K  OOCYXKJEHHIO  OTHYECKUX  MpoOJieM, CBSI3aHHBIX €  MPAKTUYECKUM
NPUMEHEHHEM  JIOCTH)KEHUH  HayKH, OCO3HaHUEM BAKHOCTH  MOPAIbHO-3TUYECKUX
IIPUHIIMIIOB B JESATEIbHOCTH YYEHOTO;



3) TpyaoBOE BoCIMTAHHE:

VYcTaHOBKOM Ha AaKTMBHOE Yy4YacTHE B PEHICHHM MPAKTUYECKUX 3aad MaTeMaTH4YeCKOM
HAMpaBICHHOCTH, OCO3HAHWEM BAXKHOCTH MAaTEMaTHYeCKOro OOpa3oBaHHUS HAa  MPOTSIKCHHUH
BCEl  JKM3HM Uil  YCHNEIHOW  NpOoQecCHOHANBbHON JEeATENbHOCTH M Pa3BUTHEM
HEOOXOAMMBIX  yMEHHWH,  OCO3HAHHBIM  BBIOOPOM W TIOCTPOCHHEM  WHAMBHAYaIbHON
TpaeKTOpUH  OOpa3oBaHHUA M  JKM3HEHHBIX  IIJJAHOB C YYETOM JIMYHBIX MHTEPECOB H
OO0I1ECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTnYecKoe BOCIUTAHHE!

CnocoOHOCTBI0O K HMOLMOHAJIBHOMY M 3CTETUYECKOMY BOCHPHUSTHIO MaTEMAaTUUYECKUX
00BEKTOB, 3ajad, peleHui, paccyXIeHuH, YMEHUIO BUJIETh MaTeMaTUYECKUe
3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI' 0 TO3HAHUS:

OpUEHTallMeH B JEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY Hay4HBIX IpEACTaBICHHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHS UEJIOBEKa, TPUPOABI M  OOIIECTBA, TOHUMAaHUEM
MaTEeMaTHYeCKOll Hayku Kak cdepbl 4YeIOBEYECKOW JesTeNbHOCTH, JTaloB €€ pa3BUTUS |
3HQUUMOCTH  JUISI  Pa3BUTUSA  UMBWIM3AIMH,  OBJIAQJCHUEM  SI3BIKOM MAaT€MaTUKH |
MaTEeMaTHYeCKOl KyJIbTypod Kak CpEICTBOM TO3HAHUSA MHPA, OBIAJCHHEM MPOCTEHIINMHU
HaBBIKAMH MCCIIEIOBATEIILCKOU JIeATEIbHOCTH;

6) ¢pusuueckoe BocnuTaHue, HopMHpPOBaHHE KYJIbTYPHI 310POBbSI H IMOIIMOHATBLHOTO
0s1aromosiyums:

TOTOBHOCTBIO ITPUMCHATL MATCMATHYCCKHUEC 3HAHHUA B MHTCPECAX CBOCTO 3J0POBLA, BEACHUSA
3J0pOBOr0 00pa3a >KM3HM (3[0pOBOC MUTaHHE, COATAHCHPOBAHHBIN PEKUM 3aHATHI U OT/bIXA,
perymsapHas (u3zndeckas aKTHBHOCTH), COPMHUPOBAHHOCTHIO HABBIKa pPe(IIEKCHH, TNPU3HAHUEM
CBOEro ImpaBa Ha OHIMOKY M Takoro >K€ IpaBa JAPYyroro 4ejioBeKa,

7) 3KOJIOrHYecKoe BOCITUTAHUE!

OpHEHTallMell Ha [PUMEHEHUE MaTeMaTHMYeCKUMX 3HAHMH JUIsl pelleHus 3a1ad B
00J1acTH COXPAHHOCTH OKPYXKAIOIMICH Cpe/Ibl, IJIAHUPOBAHMSI MIOCTYITKOB U OIICHKH HX BO3MO>KHBIX
MIOCJIEAACTBUI TUIS OKpYKarolen Cpensl, OCO3HAaHHUEM r100abHOTO  XapakTepa
9KOJIOTMUYECKUX MPOOJIeM U MyTel UX pelieHus;

8) ajmanTauusi K W3MEHSIOIHMCS YCJIOBHSIM COUMAJIBHOW W NPHPOAHONH Cpeabl:
TOTOBHOCTBIO K JIEHCTBUSM B YCIOBHSX HEONPEACIEHHOCTH, MOBBILIEHUIO YPOBHS

CBOEH KOMIIETEHTHOCTH 4Yepe3 IPaKTHUYECKYIO JAESTeIbHOCTb, B TOM UHCJIE YMEHHE
YUUTBCS Yy JPYTUX JHOAEH, mpuoOperaTb B COBMECTHOM JESATEIbHOCTH HOBBIC 3HAHUS, HABBIKU U
KOMIIETEHIIMH U3 ONbITA APYIUX;

HEOOXOUMOCTbIO B ()OPMHUPOBAHUM HOBBIX 3HaHMN, B TOM uucie (HOpMYIUPOBATH UIEH,
MOHSTHSI, TUIOTE3bl 00 OOBEKTaX W SIBJICHUSAX, B TOM UHCJE paHEe HE M3BECTHBIX, OCO3HABATh
neguuuThl COOCTBEHHBIX 3HAHUNH M KOMIIETEHTHOCTEH, IIAHUPOBATh CBOE pa3BUTHE;

CIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYAIMIO, BOCIPUHUMATh  CTPECCOBYIO
CUTYaLlMI0 KaK BBI30OB, TPEOYIOIIMUH KOHTpMEp, KOPPEKTUPOBATh NPUHUMAEMbIE pELICHUS U
nercTBUs, GOpMyIMPOBATh U OLIEHUBATH PUCKH U MOCIECTBHS, POPMHUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATbBI

B pesynbrare ocBOe€HHS NporpaMMbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOIO OOIIETO
oOpa3zoBaHuss y oOydamomerocss Oynayr cOpMHpPOBaHbI METaNpeIMETHbIE  pe3yNbTaThl,
XapakTepu3ylolluecs  OBJAJ€HWEM  YHUBEPCAJBbHBIMM  [O3HABaTEIbHBIMM  JEHCTBHUIMH,
YHUBEPCAIbHBIMU KOMMYHUKAaTUBHBIMH ~JCUCTBUSIMH M YHMBEpPCAJIbHBIMU  PETYIATHBHBIMU



JNIEUCTBUSIMH.

ITo3HaBaTeqbHBIe YHUBepcajdbHble Y4yeOHbIe aAelicTBusi ba3oBble Jdormuyeckme
aefcTBuA:

BbIIBISATE M XapaKTepH30BaTh CYIICCTBEHHBIE  NMPH3HAKHM MAaTEMAaTHYECKUX OOBEKTOB,
NOHATUHM, OTHOLIEHMH  MEXAY IOHATUAMH, (OPMYJIHUPOBaTb  ONPEAEICHUS IOHATHH,
YCTaHABIMBATh  CYIIECTBEHHBIA MpPU3HAK  KIacCU(UKALMU, OCHOBaHUA IS OOOOIIEHHS U
CpaBHEHUS, KPUTEPUH IPOBOAMMOIO aHAJIN3a,

BOCIIPUHUMATh, (HOPMYIHPOBATH M TPEOOPA3OBBIBATH CYKACHHUSA: YTBEPAUTEIbHBIE U
OTpULIATEIbHbIE, €AMHUYHBIE, YACTHBIC U 00ILKE, YCIOBHBIE;

BBISIBIIATh ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3M M IPOTHUBOPEYUS B
¢dakTax, JaHHbIX, HAOMIONEHMSX M YTBEP)KICHMAX, IpeylaraTb KPUTEPUM Ui BBIABICHUSA
3aKOHOMEPHOCTEHN U IIPOTUBOPEUHA;

JieNIaTh  BBIBOABI C HCIIOJB30BAaHUEM 3aKOHOB JIOTUKH, JACIYKTHBHBIX U HMHIYKTHUBHBIX
YMO3aKJIIOUEHUH, YMO3aKJIIOUEHH 110 aHAJIOTUH;

pa30uparh J0OKa3aTeIbCTBA MATEMATHUECKUX YTBEpXKICHUH (MpsMble ¥ OT HPOTHBHOIO),
IIPOBOAUTD CaMOCTOSITENIbHO HECJIOXKHbIE JI0Ka3aTelbCTBa MAaTEMAaTUYECKUX (DAaKTOB,
BBICTpaWBaTh apryMEHTAllMl0, HPUBOAUTH IPUMEPbl M  KOHTPIpPUMEpPHI, OOOCHOBBHIBATH
COOCTBEHHBIE PACCYKACHUS;

BBIOMPATH CIIOCO0 perieHus y4eOHo! 3a1a4yn (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHHS,
BBIOMpATh HaUOOJIeE MOIXOAANINN ¢ Y4ETOM CAMOCTOSATENILHO BBIACICHHBIX KPUTEPHEB).

ba3zoBble uccienoBare/IbCKue 1eiiCTBHA:

Hcnonb30BaTh BOMPOCHI KaK HCCIEIOBATENbCKUNA HHCTPYMEHT NO3HAHUS, (GOPMYIHPOBATH
BOIPOCH], (PUKCUPYIOIIKE NTPOTUBOpEUNE, MPoOIeMy, CAMOCTOATENIBHO YCTAaHABIMBATh MCKOMOE U
naHHoe, (OpPMUPOBATH TMIIOTE3Y, APryMEHTUPOBATh CBOIO MO3ULIMIO, MHEHUE,

IIPOBOJUTh TI0 CAMOCTOSITEJIBHO COCTABJICHHOMY IUIAHY HECIOXKHBIM JKCIIEPUMEHT,
HEOOJIPIIIOE  WCCIIEIOBAaHWE TI0 YCTAaHOBICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro 00BEeKTa,
3aBUCUMOCTEN 0OBEKTOB MEXKAY COOOM;

caMoCTOATeNbHO  (opMynmupoBaTh  OOOOIICHHWSI H  BBIBOABI IO  pe3yibTaram
NPOBEIEHHOIO  HAONIOJEHMs,  MCCIEAOBaHMS,  OLEHHBATh  JOCTOBEPHOCTh  MOJYYEHHBIX
PE3YNIbTaTOB, BHIBOJOB M O00OIIEHUI;

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MTPOLIECCA, a TAK)KE BBIIBUTaTh IPEAINOJIOKEHUAS O
€ro pa3BUTHUU B HOBBIX YCIIOBHSIX.

Padora ¢ nndopmanmeii:

BbISBISATH HENOCTATOYHOCTH M U30BITOUHOCTH MH(OPMAIMH, JaHHBIX, HEOOXOAUMBIX IS
pelleHus 3a1a4n;

BbIOMpaTh, AaHAJM3UPOBaTh, CUCTEMATHU3MPOBaTb U HHTEPIPETUPOBATH HH(POPMALIHIO
Pas3IMYHBIX BUIOB U (POpM MpesicTaBlICHUS;

BbIOMpaTh (opMy IMpeacTaBiIeHUs HWHPOPMAMM W WIUTIOCTPUPOBATH peEIlaeMble 3a1a4l
CXEMaMH, IarpaMMaMu, MHOM rpaduKoi U X KOMOMHAIMSAMH;

OLICHMBATh HAAEXKHOCTh HMHPOPMAIMU IO KPUTEPHUSAM, MPEAJIOKEHHBIM YUUTEIEM WIH
c(OpPMYIHPOBAHHBIM CAMOCTOATEIBHO.

KoMMyHHKaTHBHBIE yHHBeEpPCaJIbHbIe YUeOHbIe 1eHCTBUA:

BOCIIpUHUMATh M (OPMYIHPOBATh CYXKJIEHHUS B COOTBETCTBUU C YCIOBUSMHU U LEISIMH
O0IeHus], SICHO, TOYHO, TPaMOTHO BBIpaXaThb CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX
TEKCTax, AaBaTh MOSICHEHUSI 10 X0y PEeLlIeHHs 3aJja4i, KOMMEHTHPOBATh MOJIyYEHHBIN pe3ysbTar;

B Xone OOCYKIeHHMS 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXJaeMOH  TeMbl,
mpoOsieMbl, penraeMoil 3a1adyu, BbICKa3blBaTh UJEH, HAlEJIEHHble HAa TIOUCK pPELIeHMUS,
COIIOCTaBIATH  CBOM  CYXKAEGHMS  C  CYKJIEGHUAMH  JIpYTUX  YJaCTHMKOB  JIMAJIOra,



OOHapyXMBaTh pa3jIMuue M CXOJICTBO MO3UIMHA, B KOppekTHOH ¢(opme dopmyanpoBarhb
Pa3HOIIAaCHs, CBOM BO3PaKCHMUS,

NOPEACTaBIATh  pPe3yAbTaThl  PELICHHs  3aJa4yd,  OKCIEPUMEHTa,  MCCIEAOBaHMUA,
IPOEKTa,  CAMOCTOSATENHHO  BbIOMpaTh  (GopMaT  BHICTYyIUIGHHMS ¢ yd4d€ToM  3ajad
MPE3EeHTAlUU U OCOOCHHOCTEH ayuTOpuy,

NOHMMAaTh M HCIIOJB30BaTh NPEUMYIIECTBA KOMAHJHONH M MHIMBHIYaJbHOH pPabOTHI Ipu
pelIeHnr y4eOHbIX MaTeMaTHUYECKUX 3a/ay,

OpUHUMATh  [eb  COBMECTHOMU JeATeILHOCTH, IUITAHUPOBATh

OpPraHM3aIlMI0  COBMECTHOH  paboThl, pacmpeneiars Buabl  paldor,

JOTOBAPHUBATHCS, OOCYKIATh MPOIIECC U PE3yNIbTaT PaboThl, 0000IIaTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYyNNOBBIX Qopmax padorel (0OcyxkneHus, OOMEH MHCHHUSMH,

MO3TOBBIC IITYPMBI U IPYT'HE), BBHIIOIHATH CBOIO YacTh PadOTHI M KOOPIAUHUPOBATH CBOM JACHCTBHS C

APYrUMH YJ€HaMH KOMAaHJIbl, OIICHWBAaTh KAuyeCTBO CBOEro BKJIAJa B OOMMH MPOIYKT IO
KPUTEpHUSM, CPOPMYIUPOBAHHBIM YJaCTHUKAMHU B3aMMO/ICHCTBHSL.

PerynsitTuBHble yHUBepcaJbHbIe Y4eOHbIe AeiicTBUA CaMoopranu3amnus:

CaMOCTOSITENIbHO COCTaBJIATh IUIaH, AQITOPUTM peIIeHHWs 3ajadyd (WM ero 4acrth),
BbIOMpaTh  croco0  pemeHus ¢ ydéTOM  HMMEIOLIMXCSL  PECypcoB M COOCTBEHHBIX
BO3MOXXHOCTEM, apryMEHTUPOBaTb M KOPPEKTHPOBATH BAPUAHTHI PEIICHHM € Y4ETOM HOBOH
nH(pOpMaITUH.

CaMOKOHTPOJIb:

BIaJ€Th  CIIOCOOAMU  CaMONPOBEPKM, CaMOKOHTpPOJII  Ipolecca U pe3yibTara
pelleHuss MaTeMAaTUYECKOM 3a/1auH;

IPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTb IIpM  PELICHUU  3a/ayH,
BHOCUTh KOPPEKTUBBI B JESATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, HAWJIEHHBIX OIIHOOK,
BBISIBJICHHBIX TPYAHOCTEW;

OLICHHMBATh  COOTBETCTBUE  pe3yjibTara  JCSATEIbHOCTH  IOCTAaBICHHOM LI U
YCIOBUSIM, OOBSACHATh NPUYMHBI JOCTHXKEHHMSI WM HEJOCTMIKEHHS LU, HaXOJUTh OLIMOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATHI

[IpenmeTHBIE pe3yabTaThl OCBOEHMSI IPOrpaMMbl IO MAaTeMaTHKE IPEJCTaBJIECHBI IO
rogaM o0y4eHus B CIEAYIOUIMX pa3Jenax MporpaMMbl B paMKax OTJEJIbHBIX YUeOHBIX KypCOB. B S5—
6 xmaccax — Kkypca «Matematuka», B /-9 iaccax — KypcoB «AmreOpay», «leomerpus»,
«BeposTHOCT M CTAaTHCTHKA.

PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «MATEMATHUKA» B 5-6 KIACCAX

MMOACHUTEJIBHASA 3AIINCKA

[TpropuTeTHBIMU TENSIMH 00y4eHHS MaTeMaTHKe B 5—6 Kitaccax SBIISTFOTCS:

HpPOAOIDKEHHE  (OPMHPOBAHUS ~ OCHOBHBIX ~ MaTeMAaTHUECKHX  MOHATHH  (4HCIo,
BEIIMYMHA, TeoMeTpuueckas (urypa), oOeCleYnBarOIIUX MPEEMCTBEHHOCTh U MEPCIEKTHBHOCTh
MaTeMaTH4eCKOro o0pa3oBaHus 00 yJarolnXcs;

pa3sBUTHE  HUHTEJUIEKTYaJbHBIX M TBOPYECKMX  CIIOCOOHOCTEH  OOydwarommxcs,
MO3HABAaTEJILHOW  aKTMBHOCTH,  HCCIIEIOBAaTENbCKUX  YMEHMH, HMHTEpeca K  M3Y4YCHHUIO
MaTEeMaTHKH;

HoJBe/leHue OO0yJaloluXcs Ha JOCTYMHOM i HUX YpPOBHE K  OCO3HAHHUIO
B3aWMOCBSI3M MaTEMATUKN U OKPYKAIOIIETO MUPA,

¢dopmupoBanue QpyHKIMOHATHHON MaTEMAaTHUYECKOM IPaMOTHOCTU: YMEHUS  PACHO3HaBaTh



MaTeMaTHYeCKue OOBEKTHl B pEAlbHBIX O KU3HEHHBIX CHTYaLUSX, IPUMEHATh OCBOCHHBIC
YMEHHA JJIs PEIICHUS IPAKTUKO-OPHMEHTHPOBAHHBIX 3a/1ad, MHTEPHPETUPOBATH IOTY4YCHHBIE
pe3yapTaThl M OLEHMBaThb WX HA COOTBETCTBHE IPAKTHUECKOM CUTYallMH.

OcCHOBHBIE JIMHUU COJIEP)KAaHUS Kypca MaTEMaTUKU B 5—6 kiaccax — apudmernueckas u
FEOMETPUYECKasl, KOTOPbIE  pPa3BUBAIOTCA  IAPAUICIBHO, KaxkJIas B  COOTBETCTBUHU  C
COOCTBEHHON JIOTMKOW, OJIHAKO, HE HE3aBUCUMO OJIHa OT JPYroi, a B TECHOM KOHTAKTE H
B3auMojeiicTBuu. Takxke B Kypce MaTeMaTHKH IPOUCXOIUT 3HAKOMCTBO C 3JIE€MEHTaMHU ajareOpshl
U OIHUCATENIBHOM CTaTUCTHUKH.

W3ydenne  apudmeTrmueckoro marepuana  HAaYMHAETCd CO  CHCTEMAaTH3alud U
pa3BUTHS 3HAHUM O HATypalbHBIX YHUCJAX, IOJIYYEHHBIX Ha YPOBHE HAa4aJbHOIO OOLIEro
obpazoBanus. [Ipy 3TOM COBEpLICHCTBOBAaHHUE BHIYMCIUTEIHLHON TEXHUKH U (POPMUPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHUN COYETAETCSl C Pa3BUTHEM BBIYMCIUTEIBHONM KYIBTYPbl, B YaCTHOCTH C
oOydyeHueM MpocTeHIIMM  npuémMaM NPUKUAKKM U OLEHKH  PE3YJIbTaTOB  BBIYMCICHUI.
M3ydeHne HaTypasJbHBIX 4HCENl MpoAOKaercs B 6 Kiacce 3HAKOMCTBOM C HaydalbHBIMU
MOHATUSAMH TEOpUH JEeNUMOCTH. Hadano wu3ydeHuss OOBIKHOBEHHBIX M JICCATUYHBIX APOOEH
OTHECEHO K 5 KJjlaccy. DTO HEpBbI 3Tall B OCBOGHMM JpOoOed, KOorja IMPOMCXOAUT 3HAKOMCTBO C
OCHOBHBIMU HJIESIMM, TOHATUAMU TeMbl. lIpm 3TOM paccMoTpeHue OOBIKHOBEHHBIX JApoOeil B
IIOJTHOM 00BbEME MpEeALIeCTBYET H3YYEHHIO JECATUYHBIX JApoOed, 4YTo Ieecoo0pa3HO € TOUKU
3peHMs JIOTMKU HW3JI0KEHUS YUCIOBOM JIMHHMM, KOrJa IpaBuUja ACUCTBUM C JECATUYHBIMU
ApoOsSIMH  MOXHO OOOCHOBaThb Y)K€ H3BECTHBIMU aJIrOPUTMAMU BBIIIOJHEHUS JCUCTBUHA ¢
OOBIKHOBEHHBIMH  JIpOoOsSMH.  3HAaKOMCTBO  C  JCCATHYHBIMH  JpOOSMH  PACIIUPUT
BO3MOXKHOCTH Ul IIOHUMaHHs OOYJaroIIMMHUCS TNPUKIATHOIO IPUMEHEHUs HOBOW 3amucu
OpA HW3YYCHHH [JPYrUX TPEIMETOB W IpH MPaKTHYECKOM Hcmoibp3oBaHuu. K 6 kimaccy
OTHECEH BTOPOM »ATam B  M3Y4EHMM JpoOei, TrJe NPOUCXOIUT COBEPILIECHCTBOBaHUE
HABBIKOB CPaBHEHUS U MpeoOdpa3oBaHUsl JpOoOei, OCBOCHHE HOBBIX BBIYUCIUTEIBHBIX aJIrOPUTMOB,
OTTQYMBAHME TEXHHUKM BBIYMCIECHUI, B TOM 4YHUCIE

3HAUEHUN BBIPAKEHUH, coAepXkKallluX M OOBIKHOBEHHBIE, U JECATUYHBIE JApoOH,
YCTaHOBJIEHUE CBsI3el MEXy HUMH, pacCMOTpeHHe NPUEMOB peLIeHUs 3a1ad Ha Apoou. B Haudane 6
KJIacCca MPOUCXOIUT 3HAKOMCTBO C ITOHATUEM IIPOLICHTA.

OCOOEHHOCTBIO M3Y4EHHUS IMOJIOKUTENbHBIX M OTPULATENbHBIX YUCEN SIBISAETCS TO, YTO OHHU
TaKK€ MOTYT paccMaTpuBaThCs B HECKOJNBKO OSTamoB. B 6 Kkiacce B Havane W3y4eHHS TEMBI
«IlonoxxurenpHple M OTpULATENBHBIE 4YMCIa» BblENseTcss noarema «llenple wucna», B paMkax
KOTOPOU 3HAKOMCTBO c OTpHLIATEIbHBIMU YHUCIIaAMHU u JENCTBUSMH c
TIOJIOKUTENBHBIMA M OTPULIATEIbHBIMY YHACIIAMH ITPOUCXOUT HAa OCHOBE COAEPKATEILHOIO MOIXO0/a.

OTO0 MO3BOJSET Ha JOCTYITHOM YPOBHE IMO3HAKOMHTH OOYJAIOUIMXCS MPAKTHUECKU CO BCEMH
OCHOBHBIMH TIIOHATHSAMM TEMBl, B TOM UHCIE W C TpaBWIAMU 3HAKOB IIPU BBINOJIHEHUU
apuMeTndeckux JaeicTBui. l3ydeHue panmoHaIBHBIX YMCENl Ha 3TOM HE 3aKOHYMTCH, a Oyner
MIPOJIOIDKEHO B Kypce anredphl 7 Kiacca.

[lpy oOyueHMHM pemieHWIO TEKCTOBBIX 3amady B 5—6 KiaccaX  HCHOIB3YIOTCS
apupmernyeckne npuémbl pemieHus. Ilpy  oTpaOoTKe BBHIYMCIUTENBHBIX HaBBIKOB B 5-6
KJIacCax pacCMaTpPUBAIOTCS TEKCTOBBIE 3aJja4X CICAYIOIIMX BUJIOB. 33/1a4M HA JIBM)KCHHE, HA YacTH,
Ha TMOKYIKH, HAa pabOTy U NMPOM3BOIUTEIBHOCTb, HA MPOLEHTHl, Ha OTHOIIEHUS U MPOMOPLUHU.
OOyuaromuecss 3HAKOMATCA C TNpUEMAMHU pELIeHUs 3aaady MepedopoM BO3MOMKHBIX BapUaHTOB,
ydarcsi pabotaTh ¢ MH(OpMaIuei, npeacTaBaeHHOW B GopMe TaOIHIl WK JHarpamMM.

B nmporpamme yueOHOoro kypca «MaremaTtuka» MpeaycMOTpeHO (opmHupoBaHUE
MPONEIEBTUYECKUX alre0pandyeckux IpeJcTaBleHuid. bykBa Kak CHMBOJ HEKOTOPOro 4Hcia B
3aBUCUMOCTM ~ OT  MAaT€MaTHYeCKOr0  KOHTEKCTa  BBOAMUTCS  IIOCTENEHHO. byKkBeHHas
CUMBOJIMKA LIMPOKO UCIOJNB3YyeTcs TMpexae BCero s 3amucd  OOMIMX YTBEpXKIEHHH U
MpeIoXKEHUH, (OpMys, B YAaCTHOCTH JJIS1 BBIYMCIEHHUS T€OMETPUYECKHX BEIMYMH, B KayecTBE
«3aMECTUTES» YHCTIa.



B nporpamme  yuebHOro kypca «MaremaTtuka»  TNpEACTaBICHA  HAIrIsAIHAS
reOMETpUs, HalpaBlIE€HHAas Ha pa3BUTHE OOpPa3HOrO0  MBIIUICHHUSA, HPOCTPAHCTBEHHOI'O
BOOOpa)keHUs, M300pa3UTEIBHBIX YMEHHNA. DTO Ba)KHBIM 3Tal B WU3YUYCHHUH T'€OMETPUH, KOTOPBIH
OCYILLIECTBISIETCA Ha HaIVIAHO-NPAKTHUECKOM YpPOBHE, OIUpPAETCs Ha  HarjsIHO-00paszHoe
MbIlIJIEHUE ~ oOywaromuxcd.  bonpmias — poab  OTBOAWUTCS TPAKTUYECKOW JAESITEIbHOCTH,
OIBITY, AKCHEPUMEHTY, MoJenupoBaHuio. OOydarommecss 3HAKOMSTCA C TEeOMETPUYECKUMHU
¢urypaMr Ha IJIOCKOCTH W B IMPOCTPAHCTBE, C HUX MPOCTEHINMMH KOH(PHUTypaLUsMH, ydaTcs
n300pakaTb HUX Ha HEJIMHOBAHHOM W KieTyaToil Oymare, paccMaTpuBAalOT MX IMpOCTEHIIME
cBOHCTBa. B mporecce M3ydeHHs HArJIAAHON TEOMETPUHM 3HAHMSA, IMOJYYCHHbIE O0YJarOIIMMHUCS
Ha YpOBHE HayaJbHOro OOLIEro 0Opa3oBaHUsl, CHCTEMAaTU3UPYIOTCSA U PACIIUPSIOTCS.

CornmacHo ydyeOHOMY IuUTaHy B 5—0 Kiaccax H3ydaeTcss HMHTETPUPOBAHHBIN MpeaMeT
«MaremaTHka»,  KOTOpbIM  BKJIOYaeT  apudMeTHyeckud  marepual M HaIIHYIO
TEOMETPUIO, a TAKXKe IPOINEACBTHYCCKHE CBEACHHUS M3 anreOpbl, JEMEHTHl JIOTUKHM W Hayaia
OIACATEIILHON CTAaTUCTUKH.

OO0mmee 4YnCIO 4YacoB, PEKOMEHJOBAaHHBIX JJIs M3ydeHus marematuku, — 340 dacoB: B 5
kiacce — 170 gacos (5 yacoB B Hezeno), B 6 kimacce — 170 gacos (5 4acoB B HeeI0).

COAEPKXAHUE OBYYEHUA
5 KJIACC

HarypanbHble 4uc/Ia 1 HYJIb

Harypanbnoe  umcmo. Psxg  mHarypanmeHbix  uucen. Ywmcno 0. M3oOpaxkenwue
HATYpaJIbHBIX YKCE]l TOYKAMH HA KOOPAWHATHOM (YMCIIOBOM) MPSMO¥.

Ilo3nnmonHas cucrema cuuciieHus. PUMckas Hymepanus Kak Ipumep HEINO3UIIHOHHOU
CUCTEMBI cuuciieHus. JlecaTnuHas CCTeMa CUUCICHUS.

CpaBHeHME HATypaJbHBIX 4YHCENl, CpPAaBHEHHE HATypalbHbIX 4YHCEI C HYIEM.
CrniocoObl cpaBHeHMsI. OKpyIiIeHHE HAaTYpalbHbIX YHCEIL.

CrnoxxeHue HaTypalbHBIX YHCEN, CBOWCTBO HYyJs IpU CJIOXKEHUU. BpluMTaHume Kak
neiicTBue, oOpaTHOE CIOXKEHUIO. YMHOKEHHE HATYpaJbHBIX YHCEJ, CBOWCTBA HYNS M €AMHUIIBI
npu  yMHOXeHuu. Jlemenue  kak  JeiictBue, oOpaTHoe  yMHOKeHHIO. KOMIOHEHTHI
neicTBuii, cBsA3p Mexay HuMmu. IlpoBepka pe3ynabTara apu(MeTHUYECKOro  ACHUCTBUSL.
[lepemecTuTenbHOE W COYETATEIbHOE CBOMCTBA  (3aKOHBI)  CJIOXKEHHS W YMHOXCHHUS,
pacrpenenuTeIbHOe CBOUCTBO (3aKOH) YMHOKCHHSL.

Hcnons3zoBanne OykB s OOO3HAYEHWS] HEM3BECTHOIO KOMIIOHEHTa U 3allUCH
CBOMCTB apH(PMeTHUECKUX JeHCTBUIL.

Jlenutenu m KpaTHbIE YMCIIA, Pa3oKEeHUE HAa MHOXUTENH. [IpocThie M cocTaBHbIE YHCIA.
[Tpusnaku nemumoctH Ha 2, 5, 10, 3, 9. [lenenue ¢ ocTatkom.

Crenenp ¢ HaTypaJbHBIM TIOKa3aTeleM. 3amuch YWCIa B BUJE CYMMBI pa3psIHBIX
CJIaraeMbIX.

UucnoBoe BbIpaKEHHE. DBpluncieHne 3HAYEHWH YHCIOBBIX  BBIPAXKECHUH, MOPSIOK
BBIMIOJIHEHNA ~ JeicTBUM.  lcnonbp30BaHME  NPU  BBIYMCICHMSX ~ [EPEMECTUTEIBHOTO U
COUYETATENILHOTO CBOMCTB (3aKOHOB) CIIOKCHHS W YMHOXCHUS, paclpelIeUTeIbHOIO CBONCTBA
YMHOKEHUS.

Jpodu

[IpencraBnenue o ApoOM Kak crocobe 3amucH 4yacTh BeaMYuHBL. OOBIKHOBEHHBIE TPOOH.
[IpaBunbHBIE W HempaBWwiIbHBIE ApoOu. CmemanHas JpoOb, TPEACTABIECHHWE CMEIIaHHON
ApoOM B BUJAE HENPaBUIBHONH JpoOM M BBIJENCHHE IIEJIOM YacTh 4YHUCIAa U3 HENpPaBUIbHOU
npobu. M3obOpakeHue apoOeil ToukaMyd Ha YHCIOBOM TpsiMoil. OCHOBHOE CBOWCTBO JpoOwH.
Cokpamenue apobeii. IIpuBenenue npodbu Kk HOBOMY 3HameHaTento. CpaBHeHUE Ipoleit.



CnoxxeHne W BBIYUTaHHE JpoOed. VYMHOXeHHEe | JelieHHe JApoOei, B3auMHO-
obpaTHble 1podu. HaxoxaeHue yacTu 1esnoro 1 Lejaoro 1o ero 4acTH.

Hecartuunass  3amuch  apobGeit.  IlpencraBnenuwe — mecsitTuyHOW  ApoOM B BHJE
OOBIKHOBeHHOW. M300pakeHHe NEeCATHYHBIX JapoOeld TOYKaMH Ha YHUCJIOBOM  IPSMON.
CpaBHeHHE JeCATUYHBIX IPOOCH.

Apudmernueckue AHCTBUS C JECATUYHBIMU ApoOsMU. OKpyriieHne AeCATUYHBIX APOOEH.

Pelnenne TeKCcTOBBIX 33124

Pemienne TEKCTOBBIX 3amay apu@METHUECKUM CIocoOoM. PemieHne IIOTHYecKuX 3aaad.
Pemenne 3amau mepeObopoM BceX BO3MOXKHBIX BapuaHTOB. VI CIIONb30BaHWE MPU PEIICHUH
3a7a4 TaOJINI] U CXEM.

Pemenue 3amay, comepkamux 3aBHCHMOCTH, CBSI3bIBAIOIINE BEJIUYUHBI: CKOPOCTb, BpEM,
paccTrossHMe, IIeHa, KOJHMYECTBO, CTOMMOCTh. EIWHUIBI HM3MEPEHUs: Macchl, 00bEéMa, IICHBI,
paccTosiHUsI, BpeMEeHHU, CKOpOCTH. CBsI3b MEXAY €IMHUILIAMH U3MEPEHUS KaXKI0H BETUIMHBI.

Pemienre oCHOBHBIX 3aj1a4 Ha JIpOOH.

[IpencraBiieHre JaHHBIX B BUJIE TA0JIUII, CTOJIOYATHIX JTHATPAMM.

Harasignast reomerpus

Harnsgnele npencraBieHuss o (Qurypax Ha IUIOCKOCTH: TO4YKa, MpsMasi, OTPE3O0K, JIyd,
yroJl, JOMaHasi, MHOTOYT OJIbHUK, OKPYKHOCTb, Kpyr. Yo [IpsiMoii, ocTpblii, TYON U pa3BEPHYTHIN
YIJIBL.

JlnuHa  oTpe3ka, METpUYECKHE €IMHULBI JJIUHBL. JlIMHA JIOMaHOW, IEpUMETP
MHOI'OYTroJIbHUKA. VI3MEpeHne 1 MOCTPOEHUE YIJIOB C IIOMOIIBIO TPAHCIIOPTUPA.

Harnsannsie npeAcTaBieHuss o  ¢urypax Ha IJIOCKOCTH:  MHOTOYT'OJIbHUK,
IPSIMOYTOJIbHUK, KBaJIpaT, TPEYTOJIbHUK, O PaBEHCTBE QUTYD.

N3o6paxxenue ¢uryp, B TOM 4yuciae Ha kierdatod  Oymare. [locTpoenue
KOHQHUTypauuid H3 dYacTeid NpsAMOW, OKPY)KHOCTH Ha HEIMHOBAHHON W KIeT4aTtoil Oymare.
Hcnonp3oBaHue CBOMCTB CTOPOH U YIJIOB IIPSIMOYT OJIbHHMKA, KBAApaTa.

IInomaas NpsIMOYrOJIbHUKA U MHOIOYTOJIbHUKOB, COCTaBJICHHBIX U3 IPSIMOYTOJIbHUKOB, B
TOM uucie (uryp, M300pak€HHBIX Ha KieTdaTod Oymare. EquHMIIBI H3MepeHus Miouau.

Harnsgnele  mpexncraBieHMss O IPOCTPAHCTBEHHBIX — Qurypax:  NpsIMOYTOJIbHBIM
napajienenumnes, Kyo, MHOrorpanHuku. M3o0paxeHne npocTelinx MHOMOrpaHHUKOB. Pa3BEépTku
Ky0a u mnapauienenunena. Co3gaHue Mojened MHOTOIPaHHUKOB (M3 Oymaru, NpOBOJIOKH,
IUIACTHJIMHA U JPYTUX MAaTePHAIIOB).

O0bEM MPAMOYTOJILHOTO Mapaenenuneaa, kyoa. Enuauns namepenus o0bEMa.

6 KJIACC

HarypaJjbHble ynciaa

Apudmernueckue JeUCTBUS C  MHOTO3HAYHBIMHU HATYPAJIIbHBIMU  YHCIIAMHU.
UucnoBble BBIpAKEHHUSA, TOPSAOK ACHCTBUN, HCHOIb30BAaHUE CKOOOK. lcmonmp3oBaHue IpH
BBIYMCIICHUSIX TEPEMECTUTEIBHOTO M  COYETAaTEIBbHOI'O CBOWMCTB CJIOKEHHSI M YMHOXKEHHS,
pacnpeienuTeIbHOr0 CBOMCTBA YMHOXKEHHUs. OKpyriieHHe HaTypaidbHBIX YHCEN.

Jlenuteny v KpaTHBIE YKCIIa, HAMOOJIBIIHMN OOITUI AeTUTEh M HAUMEHbIIIEE 00111ee KpaTHOE.
JlenuMocTh CyMMBI M TPOU3BEICHUS. [leleHne ¢ OCTaTKOM.

Jpodu

OObIKHOBEHHas  IpoOb,  OCHOBHOE  CBOWCTBO  JpoOW,  COKpamieHue  JApoOeil.
CpaBHeHHE W yHmopsaoYMBaHHWE JpoOeit. Pemienwe 3amad  Ha  HAaXOXJIEHHWE YacTH OT
eiroro W 1enoro mo ero yactTd. Jl[poOHoe uMcIO  Kak  pe3yapTar  JICTICHHSL.



[IpencraBinenne JecATUYHOHM JpoOM B  BUAE OOBIKHOBEHHOW JpoOM UM BO3MOXHOCTB
MPE/ICTAaBICHUST OOBIKHOBEHHOW JpoOM B  BHJAE JecATHYHOW. JlecaTuuHple Apodu U
MeTpUYecKass cucremMa Mep. ApudMeTndeckue JeHCTBUS U YHCIOBBIE  BBIPOKEHHS C
OOBIKHOBEHHBIMU U JAECATUYHBIMU APOOSIMH.

OtHomenune. Jlenenue B AaHHOM oOTHOmeHMH. MacmTal, mnponopuus. I[Ilpumenenue
IIPONIOPLIUI NP PELICHUHN 3a/1a4.

[Tonstue mnpoueHta. BbluuciieHWe MpoLEHTa OT BEJWYMHBI M BEJIUYMHBI IO €€
IIPOLIEHTY. Bripaxkenue IIPOLICHTOB JECTUYHBIMU Ipo0sMHu. Pemenue

3a]1a4 Ha IPOLIEHTHI. BrIpakeHrEe OTHOIIEHUS BEJIMUYMH B ITPOLEHTAX.

ITosto:kuTEIbHBIC M OTPULIATEIbHbIC YHCJIA

[TonoxurenbHple W OoTpULATeNbHble  uucaa. Lleasle yumcna.  Moayns  yucna,
reoMeTpuyecKas MHTepIpeTanus Moayis yucia. M3o0paxxeHue ducen Ha KOOPAMHATHOM IMPSIMOIL.
YucnoBble npomexyrku. CpaBHeHHE dHcel Apu]MeTHdecKkue IeCTBUS C IMOJIOKUTEIbHBIMU
U OTPULIATEIbHBIMU YU CIAMH.

[IpsmoyrosibHass ~ cucTemMa  KOOpAMHAT Ha  IUIOCKOCTH. KoopauHaTtsl  TOYKM Ha
IUIOCKOCTH, alcmucca u opauHara. [locTtpoeHue Touek M (uryp Ha KOOPAMHATHOM INIOCKOCTH.

BykBeHHbIe BbIpa:KeHUs!

[lpumenenue OykB Ui 3alMCH  MaTeMaTHMYECKUX BBIPAKEHUMH U MPEIJIOKCHHH.
CpoiicTBa apu@MeTHyecKUxXx JeHCTBUN. bBykBeHHbIE BBIPDA)KEHHUS W UUCJIOBBIE IOJICTAHOBKH.
bykBeHHBIE  PAaBEHCTBAa, HAXOXKICHHWE HEU3BECTHOIO  KOMIOHEHTa. DopMmynsl, (HopMyisl
nepuMeTpa M IUIOMAIM HpPSIMOYTOJIbHHKA, KBajpara, o0bEMa mapajuieNnenunesna u Kyoa.

Penienne TeKCTOBBIX 33724

Pemenne TeKCTOBBIX 3amauy apupMeTHdeckuM crocoboM. PemieHue sormdeckux 3aaad.
Pemenue 3anau nepe6opoM BceX BO3MOKHBIX BAPUAHTOB.

Pewenne 3azmay, comepikalyx 3aBHCUMOCTH, CBSI3bIBAIOIIMX BEIUYUHBI: CKOPOCTh, BPEM,
paccTosiHue, 1i€Ha, KOJIWYECTBO, CTOMMOCTb, IPOM3BOIUTENIBHOCTh, BpeMs, 00BEM pPabOTHI.
EnuHunsl u3MepeHusi: Macchl, CTOMMOCTH, pacCTOSHUS, BpPEMEHM, CKOpOCTH. CBsI3b MEXIYy
€IMHULIAMU U3MEPEHMSI KaXKIOM BEIMUHMHBI.

Pemienne 3agad, CBA3aHHBIX C  OTHOUICHMEM, IPONOPLMOHAIBHOCTBIO  BEIM4YMH,
MPOLIEHTAaMH; pellICHHE OCHOBHBIX 33/1a4 Ha APOOH U MPOILIEHTHI.

Onenka W NOpUKMIKA,  OKpyrjeHue  pesyiaprata.  CocTaBieHHEe  OYKBEHHBIX
BBIPQKCHUH 110 YCIIOBUIO 3a/1a4H.

[IpencraBienne  JaHHBIX €  MOMoOmbl0  Tabimun u jauarpamMM.  CronGuatble
JuarpaMMbl: YTEHHE U IIOCTPOEHUE. UTEeHNE KPYTOBBIX AMATrPAMM.

Harasinnas reomerpus

Harnsnuele mpezacraBieHuss o (Qurypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd,
yroJj, JIoMaHasi, MHOTOYI'OJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHHUK, OKPYKHOCTb, KPYT.

B3anMmHOEe pacrnosiokeHue [JBYX MpSIMBIX Ha IUIOCKOCTH, IapajuleibHBIE IPSMBIE,
MEpIEeHUKYISIpHbIE TpsiMble. V3MepeHune pacCTOSHUN: MEXIy IByMs TOYKaMH, OT TOYKH [0
IPSIMOM, AJIMHA MapIIpyTa Ha KBaJAPaTHOM CETKE.

M3mepeHne M IOCTPOEHHE YIVIOB C IOMOIIBIO TpaHCHOpPTHpa. BHABI TpeyroJbHUKOB!
OCTPOYIOJIbHBIN,  MPSAMOYTOJIbHBIA,  TYNOYrOJbHBIH, paBHOOEAPEHHBIH, PaBHOCTOPOHHHM.
YeTbIpEXYroiabHUK, MPUMEPHI YETHIPEXYTrOIbHUKOB. [IpAMOYronbHUK, KBagpaT:  HCIOJIb30BaHUE
CBOWCTB  CTOpPOH,  yIJoB,  jAuaroHanedl.  3oOpakeHHe TreoMeTpHuecKux Quryp Ha
HEJIMHOBAHHOM Oymare ¢ MHCIOJb30BAHMEM [UPKYIS, JUHEWKH, YrojJbHUKA, TPAaHCIOPTHpA.
ITocTpoenus Ha kier4yaroi Oymare.

[lepumerp MHoroyroibHuka. IloHsTHe TUIOmIaTM  QUIYPBI, E€IUHUIBI U3MEPEHUS
wiomaau. IlpubmpkéHHoe u3MepeHue Miomaayn (GuUryp, B TOM YHCIE€ Ha KBaJpaTHOM CeTKe.
[Tpubmmk€HHOE U3MepeHHe TMHBI OKPYKHOCTH, IJIOUIaH Kpyra.

CumMmMmeTpus: LIeHTpallbHasA, OceBasl U 3epKaibHasi cUMMeTpuH. [locTpoeHrne cCUMMETPUYHBIX
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dburyp.

Harnsanele npencTaBiaeHus 0 MPOCTPAaHCTBEHHBIX (Urypax: mapajuiesenumnes, Kyo, mpu3ma,
nupaMuza, KOHyc, IUIUHAP, map u chepa. M3o0paxenune nmpocTpaHcTBeHHBIX (uryp. [Tpumeps
Pa3BEPTOK MHOTOTPAHHUKOB, LIIMHIpA U KoHyca. Co3maHue Mojenel MpoCTPaHCTBEHHBIX (HUTYP
(u3 Oymaru, MpOBOJOKH, IUIACTWIMHA W ApPYyrux marepuanoB). [lonsrue o0bEMa,  eAMHUIBI
u3MepeHuss o0béma. OOBEM MPSAMOYroJIBHOTO MapajuieNenunesna, Kyoa.

INPEJAMETHBIE PE3YJIBTATHI

[IpeameTHbie  pe3yibTaThl  OCBOEHUS  HPOrpaMMbl  y4eOHOro Kypca K  KOHILY
oOy4eHus B 5 KJacce:

Yuciaa ¥ BLIYHCIEHUAA

[lonumate ¥ TNpaBUJIBHO YIOTPEOJATH TEPMHUHBI, CBSI3aHHBIE C HATYPaJIbHBIMU
YHUCJIaMH, OOBIKHOBEHHBIMU U JICCATHYHBIMH JPOOSMHU.

CpaBHUBaTh W YIOPSIOYMBATH HATypaJIbHbIC YHCIIA, CPABHMBATh B MPOCTEUIIUX CIIydasx
OOBIKHOBEHHBIC APOOH, IECATUYHBIE POOH.

COOTHOCUTD TOYKY Ha KOOPAMHATHOM (YMCIIOBOI) MPSMOI C COOTBETCTBYIOIIUM €i YUCIOM
U HM300pa)kaTh HATypalbHBIC YHCIIa TOYKAMH HAa KOOPAMHATHOW (YHCIIOBOI) MPSMOIi.

BrimonmHsATs apudMeTHIecKre qeHCTBUS ¢ HATypallbHBIMH YHUCIaMH, ¢ OOBIKHOBCHHBIMHU
IpoOSIMH B MPOCTEHIINX CITydasx.

BrpinonHATE NMPOBEPKY, NPHUKUAKY pe3yibTara BbeuucHeHUU. OKPyridaTh HaTypajbHBIC
YHCIa.

Pemienne TeKCTOBBIX 3aaa4

Pemare  TekcToBBIE  3amayd  apu(YMETHUYECKUM  CIOcoOOM HU  C  TIOMOIIBIO
OpPraHN30BaHHOT'0 KOHEYHOTO TIepedopa BCEX BOBMOKHBIX BapHUaHTOB.

Pemiars 3agaum, comeprkaiiyde 3aBUCUMOCTH, CBSA3BIBAIOIIME BEIUYHHBI: CKOPOCTb, BPEMS,
paccTosiHKe, 1IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonp3oBaTh KpaTKUE 3alUCH, CXEMBbI, TaOJHIbI, 0003HAUYEHHUs MPHU PEUICHUH 3aj1ad.

[Tonb30BaThCS OCHOBHBIMH  €IWHUIIAMA  HM3MEPEHUS: II€HBI, MAacChl, pPaCCTOSHUS,
BPEMEHU, CKOPOCTHU, BBIPAYKATh OAHU €ANHUIIbI BEIMYMHBI Uepe3 Apyrue.

W3Bnekats, aHaIM3UPOBATH, OIEHWBATH MH(POPMAIIUIO, MPEJACTABICHHYIO B TaOJHIE, Ha
cTonOuaToil AMarpaMMe, HHTEPIPETHUPOBATh MPEACTaBICHHBIE IaHHBIC, HCIONb30BaTh JaHHBIC
MIPHU PELISHUN 3a/1ad.

Harasinnas reomerpus

[Tonb30BaThCSl TEOMETPUUECKMMHU TOHATUSIMHU: TOYKA, TMpsMasi, OTPE30K, JIyd, YroJ,
MHOT'OYTOJIbBHUK, OKPYXHOCTb, KPYT.

[IpuBomuTh  TpUMEPBl  OOBEKTOB  OKPYXKAIOIIETO  MHPA, umeromux  popmy
M3YYEeHHBIX TEOMETPUUYECKUX (PUryp.

Hcnonb30oBaTh  TEPMHUHOJOTHIO,  CBSI3aHHYIO C  yIrJIaMH:  BEpIIMHA  CTOPOHA, C
MHOT'OYTOJIbHUKAMH: yIroJl, BEpIIMHA, CTOPOHA, JHUAaroHallb, C OKPYKHOCTBIO: PaINYC, TUAMETP,
LEHTP.

N300pakaTh U3y4eHHBIE TeOMeTprUYeckie GUTYphl Ha HEIMHOBAaHHOW M KJIETYATON Oymare ¢
TTOMOIIIBIO ITUPKYIIST ¥ IMHEUKH.

Haxonuts  nauHBI  OTPE3KOB  HEMOCPEJICTBEHHBIM  M3MEPEHHEM C  MOMOUIBIO
JUHEWKH, CTPOUTh OTPE3KH 3aJaHHOW JJIMHBI; CTPOUTHh OKPYKHOCTh 33JJaHHOTO paanyca.
Hcnonb3oBaTh CBOWCTBA CTOPOH U YIIIOB MPSIMOYTrOJbHUKA, KBajapaTa Uil WX MOCTPOEHUS,
BBIYUCIICHUSI TUIOIIA/IA U TIEPUMETpA.

BoeruncnsaTe nepuMeTp U IUIOMIAs KBaIpara, MpSIMOYTrOJIbHHUKA, PUTYp,  COCTaBICHHBIX W3
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IPSAMOYT OJIbHUKOB, B TOM 4Hcie GUryp, H300paXEHHBIX Ha KJIeT4aTol Oymare.

[Tonp30BaTeCsi ~ OCHOBHBIMH ~ METPHYCCKMMH  €IMHHIAMH  W3MEpPEHUs  JUIMHB,
TUTOILA/IM; BBIPAXKaTh OAHU €AMHUIIBI BEIMYUHBI Yepe3 Apyrue.

Pacrio3naBate mapamienenunen, KyO, HCIIONB30BaTh TEPMHUHOJOTHIO: BEpIIMHA, PeOpO
rpaHb, U3MEPEHUs, HAXOAUTh U3MEPEHHs MapajUieNienuIesa, Kyoa.

Berancaare 00béM Kyba, mapajuienenuiiesia Mo 3aJaHHBIM H3MEPEHHUSM, MOJIb30BaThCs
eIMHUIIAMH U3MEpEHUs 00bEMa.

Pemate HecmoXKHbBIC 3a7]a4M HA U3MEPEHUE TEOMETPUYECKUX BEIMYMH B MPAKTUYECKHX
CUTYaLlUsX.

[IpeameTHbie  pe3yibTaThl  OCBOEHUS  HPOrpaMMbl  y4eOHOro Kypca K  KOHILY
oOydeHus B 6 kJacce:

Yuciia 1 BbIYUCICHUSA

3HaTh W IIOHUMATh TEPMUHBI, CBSI3aHHBIE C pPa3JUM4YHBIMU BHJAMU YHCEI W
criocodaMy WX 3alKCH, MEePEeXOAuTh (eCM 3TO BO3MOXKHO) OT OXHOM (OPMBI 3alKCH YUCIa K
JIPYTOid.

CpaBHUBaThb M YINOPSAOYMBATH LEJIbI€ YKCIA, OOBIKHOBEHHbIE M JECATHYHbBIE JIpOOH,
CPaBHUBATb YMCJIA OJHOTO U Pa3HbBIX 3HAKOB.

BeimonHATe, couyeTas YCTHbIE W TNHCHbMEHHBIE NTPUEMBI, apudmMeTHyecKue IeHCTBHS C
HaTypaJdbHBIMM M  LEJIbIMH  YHUCIAaMM, OOBIKHOBEHHBIMH U  JECATUYHBIMH  JApPOOSMH,
ITOJIOKUTENBHBIMUA U OTPULIATEIIbHBIMU YU CIIAMH.

BbluncnaTe 3HAUEHHA YMCIOBBIX BBIPQXCHWM, BBIIOIHATH INPUKUIKY U OLICHKY
pe3yabpTaTa BBIYMCICHUH, BBIIOIHATH IPE0Opa30BaHUs YMCIIOBBIX BBIPQKEHUIM Ha OCHOBE CBOWCTB
apupMETHIECKUX ACHUCTBHI.

CooTHOCUTHh TOYKY Ha KOOPJIMHATHOW HPSAMOM C COOTBETCTBYIOILIUM €M 4YHUCIOM H
n300paXxaTh 4uciaa TOUKaMH Ha KOOPIAUHATHON MPAMOM, HAXOIUTh MOAY/b YUCIIA.

COOTHOCUTH TOUKH B MPSAMOYTOJIbHOW CHCTEME KOOPAMHAT C KOOPAMHATAMHU 3TOH TOUKHU.

OKpyYIysTh Lesble YhCia U AeCATHUHBIE APOOH, HAXOAUTh MPUOIMIKEHHS] YUCE.

YucnoBbie 1 OyKBEHHbIC BbIPAKCHUSI

[Tonumatp u  ynoTpeOJsATh TEPMHHBI, CBA3aHHbIE C 3alUChI0 CTENEHH YHCIA,
HaxXoIuThb KBaJgpaT M Ky0 4YHClIa, BBIUMCIATH 3HAYEHUS  YUCIOBBIX  BBIPAXKEHUH,
COZIEpIKAILUX CTEIECHU.

[Tomp30BaThCsl  IpU3HAKaMU  JEIMMOCTH, PpacKiaJblBaTh  HAaTypaJbHBIE 4HCIA Ha
MIPOCTHIE MHOXKHUTEIH.

[Tonp30BaThCst MAacITaOOM, COCTABIIATH MPOMOPLUN U OTHOILICHHS.

Hcnonp3zoBaTh OYKBbI a1  OOO3HAUEHHUsS 4YHUCENl TpU 3alUCh  MaTeMaTUYeCKUX
BBID@KEHHUM, COCTaBIATh OYKBEHHBIE BBIpAKEHHS W (GOPMYIbl, HAXOAUTh 3HAYCHMSA
OYKBEHHBIX BBIPAYKEHHH, OCYIIECTBIIAS HEOOXOJUMbIE TIOJICTAHOBKH M MPeo0pa30BaHus.

HaxoauTb Hen3BECTHBIM KOMIIOHEHT PaBEHCTBA.

Pelenne TeKCTOBBIX 3a7a4

Pemarp MHOrOmIaroBble TEKCTOBBIE 3aa4u apu(PMETHIECKHM CIIOCOOOM.

Pemate 3amauu, CBsA3aHHBIE C  OTHOIICHHMEM, MPOMOPIUOHAIBLHOCTHIO  BEIUYMH,
HpOHeHTaMI/I, pemaTL TpI/I OCHOBHBIC 3a/1a4U Ha leO6I/I " HpOHeHTBI.

Pemate 3amaum, comepskaiiue 3aBUCUMOCTH, CBS3BIBAIOLIUE BEJIMYMHBI: CKOPOCTb, BPEMS,
paccTosiHMEe, II€Ha, KOJMYECTBO, CTOMMOCTh, MPOU3BOJUTEIHLHOCTh, BpeMs, 00bEMa pabOTHI,
UCTIONB3YS  apu(MeTHIECKUe NEUCTBUA, OLEHKY, TMPUKUAKY, TOJIb30BAaThCA €IUHHUIIAMU
I/I3MepeHI/I$I COOTBeTCTBYIOHH/IX BCJIIMYHH.

CoctaBnsiTh OyKBEHHBIE BBIPAKEHUS 110 YCIOBHUIO 3a/1a4H.
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W3Bnekars MHQpOpMAIHMIO, NPEACTABICHHYIO B TAaOJIMIaxX, Ha JMHEHHOH, cTonmduaToil wiu
KpYroBOH Avarpammax, MHTEpIPETUPOBAThIIPEICTABICHHBIE JTaHHBIE, HCIOJIb30BATH JAHHBIE IPU
pElIeHUH 3a1a4.

[IpencraBnarh wWHGOPMAIMIO C  TIOMOIIBIO  TaONMI, JIMHEWHOM W  CTOJOYATOU
JUarpaMM.

Harasinnasi reomerpust

[IpuBoguTh  TpUMEpPHl  OOBEKTOB  OKPYKAIOMIETO  MHpa, HMEMUX  GopMmy
M3YYEeHHBIX TE€OMETPUYECKUX IUIOCKUX U TPOCTPAHCTBEHHBIX (QUIyp, MPUMEpPHl PaBHBIX H
CUMMETPUYHBIX (QUTyp.

N300pakaTh € TIOMOINBIO LUPKYJSl, JIMHEWKH, TPAHCIOPTHpPAa HA HEIMHOBAHHOW W
KJIeT4aTo OyMare W3y4CHHbIE IUIOCKME TeoMeTpudeckue (urypsl u  KOH(UTyparuH,
CUMMETpPUYHbBIE (QUTYPBHI.

[Tonmp30BaThCS  TEOMETPUYECKHUMH  TIOHATHUSMHU:  PABEHCTBO  (QUTYp,  CHMMETpHSI,
WCIIOJIb30BaTh  TEPMUHOJIOTMIO, CBSI3aHHYKO C  CHMMETpUEH: OCb CHMMETpPUHM, LEHTpP
CUMMETpPHHU.

HaxoauTe BeIMYMHBI YIJIOB UBMEPEHUEM C IIOMOIIBIO TPAaHCIOPTHUPA, CTPOUTH YIJIbI
3aJIaHHOM  BEJIMYMHBI, TIOJIb30BAaThCS TIPU  pEIIEHWH 3a/ad  TPajyCHOM Mepod  YIJioB,
pacrno3HaBaTh HA YEPTEkKAX OCTPHIM, MPAMOMN, Pa3BEPHYTHIN U TYNOH YIJIbL.

BeruucnsaTes qyiMHy JIOMaHOM, IEPUMETP MHOTOYTOJIbHUKA, TI0JIb30BAThCSI eAMHUIIAMU
W3MEPEHHUs JIMHBI, BBIPAXKATh OJHU €AUMHUIBI M3MEpPEHUs [UIMHBI 4epe3 pyrue.

Haxonmuth, wucnonb3ys 4epTEéXHbIE HWHCTPYMEHTBI, PACCTOSHHS: MEXKIYy JABYMS
TOYKaMH, OT TOYKHU J0 MPSMOM, JJIMHY IIYTH Ha KBAaJIpaTHOM CETKE.

Beruucnsate momans ¢GuUryp, COCTaBIEHHBIX M3 MPSIMOYTOJbHUKOB, HCIIOJIb30BATh
pa3bueHne Ha IPSIMOYrOJIbHUKH, Ha paBHBbIE burypsl, JIOCTpauBaHUE hi()
MPSIMOYIOJIbHUKA, TI0JIb30BATbCSI OCHOBHBIMH ~ €AMHHUIIAMHA HW3MEpPEHUsl IUIOLIAJH, BBIpAXaTh
OJIHU €JIMHHUILIBI U3MEPEHUS IIJIOIAAN Yepe3 ApYyrue.

Pacio3naBath Ha  MomensXx W M300paKEeHUSX  NUpaMUAy, KOHYC, IHJIMHJIP,
UCIIONb30BaTh TEPMUHOIIOTHIO: BEPIIUHA, peOpO, TpaHb, OCHOBaHUE, pa3BEPTKA.

N300paxkaTh Ha KJIeT4aTO OymMare mpsSMOYTOJIbHBIN TTapasuIeICITUIICI.

Beruncnate 00bEM  NPAMOYrONBHOTO — Mapajulefienunena, Ky0a,  MOIb30BaThCA
OCHOBHBIMU €UHUIIAMU U3MEPEHUsT 00BEMA,;

Pemate HecnoXkHBIE 3aaUM HAa HAXOXJAEHUE TE€OMETPUYECKUX BEIWYMH B MPAKTUUYECKHX
CUTYaIIUSX.

TEMATHUYECKOE IINTAHUPOBAHHUE

5 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue
(uu¢posbIe)
n/ pasaenoB mTeM  Bceer Konrtpoabnsr | IIpakTnyecku
oOpa3oBaTe/ibHbIEC
n NporpamMmsl 0 e padoThl e padoTnI
pecypchl
Harypanbusie
qupca. bu6mmoreka [JOK
1 JleiicTBus ¢ 43 1 https://m.edsoo.ru/7f4131
HaTypaJlbHbIMU ce
YUCIAMHU
2 Harnsaguas 12 2 bu6nmoreka [JOK
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https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

TEOMETPHS. https://m.edsoo.ru/7f4131
JIunuu Ha ce
TIJIOCKOCTH
OOBIKHOBEHHBIC bu6moreka LJOK
3 48 1 https://m.edso0o.ru/7f4131
Ipodu co
Harmsgnas
reoMeTpHs bubmuoreka [JOK
4 ' 10 1 https://m.edsoo.ru/7f4131
MHOroyroiasHuk ce
" ce
TecsTuumbre bu6mmoreka [IOK
5 38 1 https://m.edsoo.ru/7f4131
Ipodu co
Harngaonas
reomeTpusd. Tena Eubmorexa ITOK
6 9 1 https://m.edsoo.ru/7f4131
u GuUrypsl B co
IIPOCTPaHCTBE T
ToBropenye i bu6mmoreka [IOK
7 10 1 https://m.edsoo.ru/7f4131
0000meHne co
OBIIEE
KOJIMYECTBO
YACOB 11O 170 4 4
ITPOI'PAMME
6 KJIACC
Ne HaumenoBanu KojmuecTBO 4acoB DJIeKTPOHHbIE
K € pa3zieyioB U (uudposbie)
n/ Bcer Kourpoubnbl = IIpakTHyecku
TeM o0pa3oBaTejibHbIE
n 0 e padoThl e padoThbl
NMPOrpamMmbl pecypcsl
HarypansHbe bubmmoteka [IOK
1 P 30 1 https://m.edsoo.ru/7f4147
qgucia
36
Harngannas
reoMeTpEs bu6mmoteka [IOK
2 ) 7 https://m.edsoo.ru/7f4147
[IpsimMble Ha 36
TTOCKOCTH =
bu6nuoreka [IOK
3 HpoGu 32 1 1 https://m.edsoo.ru/7f4147
36
Harmsigaas but6mmoreka [IOK
4 TeOMETPHS. 6 1 https://m.edsoo.ru/7f4147
Cummerpust 36
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https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
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https://m.edsoo.ru/7f4131ce
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https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

BeIpaxenus ¢

Bbubnuoteka LIOK

5 6 https://m.edsoo.ru/7f4147
OykBamu
36
Harnanuas
COMCTDHS bu6nmoreka [IOK
6 pHL. 14 https://m.edsoo.ru/7f4147
durypsl Ha 36
INIOCKOCTH T
IlonoxurennHEI
- bu6nuoreka [IOK
7 40 https://m.edsoo.ru/7f4147
OTpHUILIATEIbHBIE 36
qucia -
IpescTaBichme bu6nmoreka [IOK
8 P 6 https://m.edsoo.ru/7f4147
JTAHHBIX
36
Harnagnas
reoMeTpE bubnnoreka IIOK
9 ’ 9 https://m.edsoo.ru/7f4147
durypsl B 36
IIPOCTPAHCTBE -
IToBTOpEHUE,
o6o6menHe bubmuorexa [JOK
10 ’ 20 https://m.edsoo.ru/7f4147
cUcTEMaTH3alu 36
a 56
OBIIEE
KOJIMYECTBO 170
YACOB I10
[TPOT'PAMME
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PABOYAS ITPOT'PAMMA YUYEBHOI'O KYPCA «AJITEBPA» B 7-9 KITACCAX
INOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISETCS OIHUM M3 OINOPHBIX KYPCOB OCHOBHOTO 00mIero oOpa3oBaHUS: OHA
o0ecrieunBaeT  M3ydeHHE JAPYTUX  JUCHUIUIMH, KaK  €CTeCTBEHHO-Hay4HOro, TaK U
TYMaHUTapHOTO ITUKJIOB, €€ OCBOCHHME HEOOXOIUMO Uil NPONOJDKEHHS 0O0pa3oBaHUS H B
MOBCETHEBHOW  JKM3HM.  Pa3Butme y  oOydalImIuMXcs ~ HAy4YHBIX  MNPEACTaBICHUH O
MPOUCXOXKACHUM W CYIIHOCTH  anre0pandeckux  aOCTpakuuid,  Ccrmocode  OTpakeHHS
MaTEeMaTHYeCKOl HayKoll sBJIEHMH M TMpoLeccoB B MpuUpoAe U  oOmIecTBe, POJH
MaTeMaTHYECKOTO0 MOJENHPOBAHMS B HAYYHOM TIO3HAHMM W B MPAKTHKE CIOCOOCTBYET
(GOpMUPOBAaHHIO HAy4YHOTO MHPOBO33PEHHMS] U  KAUeCTB MBIIUICHUS, HEOOXOIUMBIX s
aJanTalydy B COBPEMEHHOM IM(poBoM oOmiecTBe. M3ydeHue anreOpbl oOecrieurBaeT pa3BHTHE
yMeHUs  HaOJIoAaTh, CpaBHHBAaTh, HAXOJUTh  3aKOHOMEPHOCTH, TpeOyeT KPUTUUHOCTH
MBILIUICHHS], CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCHUCTBHS UM BBIBOJBI,
dbopmynupoBate  yrBepkaeHus.  OcBoeHue  Kypca — anreOpbl oOecreurMBaeT  pa3BUTHE
JIOTMYECKOTO MBIIUICHUS OOYJaIOUMXCS: OHHM HCIONB3YIOT JACAYKTHBHBIE H  WHAYKTHBHBIC
paccyxknueHus, 0000IIeHne U  KOHKpeTu3aluio, abcrparupoBanue u aHajoruiro. OOyueHue
anredpe mpeanosaraeT 3HAYUTEIbHBIA O0BEM CaMOCTOSITETBHON JEATEIBHOCTH OO0 y4YarolIuXCs,
MO3TOMY CaMOCTOSITENIbHOE pEeIlIeHHe 3a/1ad SBISIETCS peaau3alueil NesaTelbHOCTHOrO MPHUHIIUIA
oOydeHwusl.

B crpykType mnporpammbl ydeOHOro Kypca «Aunrebpa» s OCHOBHOTO OOIIETro
00pa3oBaHHsT OCHOBHOE MECTO 3aHHMAIOT COJep)KaTelbHO-MeTonndYeckue JuHuH: «Hucna u
BBIUMCIICHUS», <«ANredpandyeckue BBIPAKEHUS», «YPaBHEHUS U HEPaBEHCTBa», «DyHKUIUNY.
Kaxnmass w3 95TUX COAEpKATEIbHO-METOIUYECKUX JIMHUKA pa3BUBACTCA Ha MPOTSDKEHUH TPEX
JeT U3YYeHHUs Kypca, B3aUMOJEHCTBYS C JAPYTUMHU €ro JHHUSIMH. B xoje u3ydeHus y4eOHOro
Kypca OOy4JaromuMcsi TPHUXOAMTCS JIOTMYECKH pacCyKIaTh, HCIONb30BaTh  TEOPETHUKO-
MHOKECTBEHHBI 53bIK. B cB3M c 3TuM B mporpaMMmy y4eOHOro Kypca «Anredpay
BKIJIIOYCHBI HEKOTOPBIE OCHOBBI JIOTWKH, TIIPEICTABICHHBIE BO BCEX OCHOBHBIX pasfenax
MaTeMaTHYeCcKoro o00pa3oBaHUsS U  CHOCOOCTBYIOIME OBJAJCHHI0  OOYJarOIIUMHCS OCHOB
YHUBEPCAJBHOTO  MaTeMaTH4ecKoro  si3bika. ColepKaTelnbHON M CTPYKTYPHOH OCOOEHHOCTHIO
y4eOHOro Kypca «Anredpay SBISETCS €ro UHTETPUPOBAHHBIN XapakTep.

Conepxxanve nuHUA «YWcia ¥ BBIYHUCICHUS» CIY)KHUT OCHOBOW IS JaJIbHEUIIIErO
U3Y4eHHMs] ~ MaTeMaTUKH,  CIIOCOOCTBYeT  pa3BUTHIO Yy  OOYJalOHIMXCS  JIOTMYECKOIo
MBIIUIEHUS, (HOPMUPOBAHUIO YMEHUS TTOJIb30BaAThCS ANITOPUTMaMH, a  TaKXKe
NpUOOPETEHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOIUMBIX MJIsi IOBCEAHEBHOW >XKU3HU. PazButHe
MOHATUS O YHCIE Ha YPOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHUs CBS3aHO C PALMOHATBHBIMU
U UppalMOHATBHBIMU YHWCIaMH, (POPMHPOBAHHEM TMPEACTABICHUNH O JEHCTBUTETHLHOM  YHCIIE.
3aBepiieHNe OCBOCHHWS YHWCIOBOW JIMHHM OTHECEHO K CpeHEeMY 00IIeMy 00pa30BaHUIo.

CogepxaHue JBYX anreOpavyeckux JUHUM — «AJreOpanyeckue BBIPDOKEHHUS» U
«YpaBHEeHUS u HEPaBEHCTBa» CIOCOOCTBYET  (POPMUPOBAHUIO y oOyyarommxcs
MaTEeMaTUYECKOT0 arrmapara, He0OOXO0AUMOTO JIJIsl PEIIeHHUs 3a/1au MaTeMaTHKH, CMEeKHBIX PEIMETOB
W TPaKTUKO-OPUEHTHPOBAHHBIX  3agad. Ha  ypoBHe OCHOBHOro oOmiero oOpa3oBaHHs
y4eOHBI ~ Marepuan  TPYNIUPYETCSs  BOKPYr  pallMOHANBHBIX  BhIpaKeHUH.  AnreOpa
JEMOHCTPHpPYET  3HAUCHWE MaTeMaTWKW KaK  sS3blka JUIS  I[TOCTPOCHUS MATEMaTHYEeCKUX
MoOJIeNIel, OMMCaHus MPOLECCOB M SIBIEHUN peabHOro Mupa. B 3amaun oOyueHus anredpe BXOIST
TaKke JalbHEWIee pa3BUTHE AITOPUTMHYECKOTO MBIIUICHUS, HEOOXOJIMMOTO, BYaCTHOCTH,
JUISI OCBOCHUSI Kypca HWHGOpPMATUKHM, U OBJAJICHHE HABBIKAMH JCAYKTHBHBIX  PaCCYKICHUI.
[IpeobpazoBanne CHUMBOJBHBIX (OPM  CHOCOOCTBYET Pa3BUTHIO BOOOPAXKEHHS, CTIOCOOHOCTEN K
MaTeMaTH4eCKOMY TBOPUYECTBY.
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Cogepxkanne  (GYHKIHOHATbHO-TpaQUUYECKON  JTUHUM  HALGJICHO HAa  MONydCHHE
oOyJaromuMucs 3HaHUW O QYHKIUAX KaK BaXKHEHIIEH MaTeMaTHUYeCKOW MOJETH IS
OMHCAaHUSI W WCCIEAOBAaHUS Pa3HOOOPA3HBIX TPOIECCOB M SBJICHUNM B MPHUPOAE H OOIIECTBE.
W3yueHnne Martepuana CIOCOOCTBYET pAa3BUTHIO Yy OOYYalOUIMXCS YMEHHS HCIIOJIb30BaTh
pa3nUYHbIE BBIPA3UTEIILHBIC CPEJICTBA S3bIKA MATEMaTUKU — CJIOBECHBIC, CHMBOJIMYECKUE,
rpaguuecKkie, BHOCUT BKJaJ B (hOPMHPOBAHME TPEACTABJICHUI O POJIM MAaTEMATUKUA B Pa3BUTHU
[IUBUJIM3AIUH U KYJIbTYPHIL.

CormacHo ydyeOHOMYy IUIaHy B /-9 Kiaccax wu3ydaercss y4eOHBIH Kypc «Anredpay,

KOTOPBII BKJIIOYAET cleayroume OCHOBHBIE  pa3AeIbl COJICPIKAHUS: «Hucna u
BBIYHMCIICHUS», «ANTeOpandecKue BBIPAKECHUS», «YpaBHEHUS Hu HEpPaBEHCTBAY,
«DyHKIHANY.

OG6miee  9MCI0O  9acoB, PEKOMEHIOBAaHHBIX  JUISI  HM3ydeHHs  yd4eOHOro  Kypca
«Anreopa», — 306 yacoB: B 7 kimacce — 102 gaca (3 uaca B Hemenoo), B 8 kiacce — 102 gaca
(3 yaca B Hememo), B 9 kiacce — 102 gaca (3 gaca B HeZeIIr0).

COAEPKXAHUE OBYYEHUA

7 KJIACC

Ymucina v BHIYHCICHUS

JpoGu 0OBIKHOBEHHBIE U AECATUYHBIE, IEPEXO/ OT OJHOM (OPMBI 3aMUCH IPOOEH K IPYrou.
[lonsiTe palMOHAIBHOTO 4MCJa, 3alMCh, CPaBHEHHE, YHNOPSAAOYMBAHUE PALMOHAIbHBIX
yucen. Apudmernyeckue JAEHCTBUS € palMOHANbHBIMU  uyMciaaMu. Pemienue 3amau u3
peanbHON MPAKTUKU Ha YacTH, Ha APOOu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJeM: ONpeneseHue, MpeoOpa3oBaHUE BbIpaKEHUM Ha
OCHOBE OIPEIENICHHs, 3aliCh OONBINMX 4YHcel. [IpomeHThl, 3amuch MPOLEHTOB B BUAE IpoOH
U JpoObu B BHJE MPOLEHTOB. TpH OCHOBHBIE 3aJayd Ha MPOLEHTHI, pELIeHHEe 3a7ady u3
peaNbHON NPAKTHUKHU.

IIpuMeHeHrEe PU3HAKOB AEIMMOCTH, Pa3IOKEHUE HAa MHOMKUTEIW HATYpPajbHBIX YHCEL

PeanbHble 3aBUCMMOCTH, B TOM YHCJIE NTpsiMasi U oOpaTHas MPONOPLIUOHATIBHOCTH.

Auredpanyeckue BbIpaKeHHA

IlepemenHble, UYMCIOBOE  3HAYEHUE  BBIPAKEHHMS ¢  IepeMeHHOW. JlomycTtumsble
3HaueHUs InepeMeHHbIX. [IpencraBieHMe 3aBUCHMOCTM  MEXKIYy BEJIMYMHAMU B BHUAC
¢opmynbl.  Boeruucnenus 1o ¢opmynam.  IIpeoOGpazoBaHue ~ OYKBEHHBIX  BBIpaKEHHH,
TOKIECTBEHHO DPABHbIE BBIPAXKEHMS, MpaBUia MPeoOpa3oBaHUS CyMM M IPOU3BEIEHUI, MpaBuia
PacKpbITUSI CKOOOK U MPUBEAEHUS TOJOOHBIX ClIaraeMblIX.

CBOJCTBA CTENEHU C HATypaJIbHBIM IIOKA3aTEJIEM.

Opnownensl u  MHorowieHbl. CreneHb  MHorowieHa. Clio)keHHE,  BbIUHMTAHUE,
YMHOKE€HHUE MHOTOWIEHOB. DOpMyJbl COKpAIIEHHOIO YMHOXKEHHUS: KBaJApaT CYMMBI M KBajapar
pasHoctu. @dopMyna pa3HOCTH KBaApaToB. Pa3moxkeHne MHOrOYJIEHOB HA MHOMXKHUTEIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHUs, NpaBHUja NMPeoOpa3oBaHMs YpPaBHEHHS, PaBHOCHIBHOCTb
YpaBHEHHI.

JInneiiHoe ypaBHEHHE C OTHOM IIEPEMEHHOM, YACIIO KOPHEH JIMHEHHOTO YPaBHEHHUs, PEILICHUE
JIMHEWHBIX ypaBHEeHH. COCTaBJI€HHWE YpPAaBHEHUM I10 YCJIOBHUIO 3aJaud. PemeHne TeKCTOBBIX
3a/1a4 C IIOMOIIBIO YPABHEHUM.

JluneitHoe ypaBHeHHME C JBYMS IepeMeHHbIMU U ero rpapuk. Cucrema AByX
JUHEWHBIX YpaBHEHMH C JByMs IepeMEHHbIMH. PelleHne cucTeM ypaBHEHHH CIOCOOOM
MMOACTAaHOBKH. [IprMepsbl penieHns TEKCTOBBIX 3aad C MOMOIIBK CUCTEM YPAaBHEHHM.

DOyHKUMH
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Koopannara Touku Ha nnpsiMmoid. YucioBele NpOMEKYTKH. PaccTosiHME MEX Ty IByMSI TOUKAMH
KOOPAVMHATHOM MPSIMOM.

[TpsmoyrospHas cucrema koopauHat, ocu OX um Oy. AOcmucca W opauHaTa TOYKU Ha
KoOpIuHaTHOM 1uiockocTH. Ilpumepsl rpadukoB, 3agaHHbIX (opmynamu. UYreHue rpaduxos
peanbHbIx 3aBucuMocteil. [lonarue ¢pynkumu. I'paduk ¢pynkuuu. CpoiictBa QpyHkimit. Jlunerinas
¢yukuws, e€ rpaduk. ['padux Gynkuuu y = |x|. ['paduyeckoe pelieHre IMHEHHBIX YPABHECHUN U
CUCTEM JIMHEMHBIX ypaBHCHMUIA.

8 KUIACC

Ymucna v BHIYHCICHUS

KBagparueiii kopenb u3 uyucia. llonarue o0 wuppanuoHaiabHOM uucie. JlecsTuyHble
npuOIMKEHUsT HppaloHaTbHBIX unced. CBoiicTBa apu(MeTHYeCKHX KBaJpaTHBIX KOpHEH H
UX TPUMEHEHHE K IMPEoOpPa3OBAaHUIO YHCIIOBBIX BBIPAKEHUN U BBIYUCIEHUSM. JlelicTBUTENIbHBIC
qHcIa.

Crenens ¢ 1es1bIM TIOKa3aTeneM U e€ cBoricTBa. CTaHAapTHAs 3alUCh YKCTIA.

AnredpanyecKkue BbIpaKeHHs

KBampaTHplii TpEXWIEH, pPAa3lIOKEHHE KBAaAPATHOIO TPEXWIECHA HA  MHOXKHUTEIH.
Anrebpandeckas npoOb. OcHOBHOE CBOWCTBO anreOpamveckoit npodu. CroxeHue, BbIUUTAHHE,
YMHOXKEHHE, JIeJIeHUE are0pandeckux Apooeil. PanmonanbHbie BRIpaKEHUS H X IPeoOpa3oBaHHUeE.

YpaBHeHus U HEPaBeHCTBA

KBagparHoe ypaBHeHME, (opmyna KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemennie ypaBHeHUH, CBOAAIIMXCS K JIMHEHHBIM M KBajapaTHeIM. [Ipocreiimme apoOHO-
palMOHAJIBHBIE YPABHEHUS.

['padmyeckas uHTEpHpeTanuss ypaBHEHMH C JByMs TI€PEMEHHBIMU M  CUCTEM
JIMHEHHBIX YPAaBHEHUM C IBYMs IEPEMEHHBIMU. [[puMepsI penieHns CUCTEM HEJIMHENHBIX YPaBHEHUN
C IBYyMsI [IEPEMEHHBIMU.

Pemienue TekCTOBBIX 3a7a4 anreOpandeckuM CriocoOoMm.

UucnoBele HEpaBeHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OIHOM IEPEMEHHOM.
PaBHOCHIIBHOCTD HepaBeHCTB. JIuHeliHbIe HEpaBEeHCTBA ¢ OJHON nepeMeHHON. CUCTeMbl TMHEHHBIX
HEPABEHCTB C OJTHON NIEPEMEHHOM.

DOyHKUMH

[Tonsitue @Qynxknuu. OOmacTb ONpeneneHus M MHOXKECTBO 3HAYeHUM  (DyHKIUH.
CrniocoOsl 3aanus GyHKINH.

I'padpuk Pynxnuu. Yrtenue cpoiictB ¢(yHkiuu no e€ rpaduky. [Ipumeps rpaduxos
(GyHKLIUH, OTpaKaIOUIMX peabHbIE MPOLECCHI.

@OYHKIMY, ONUCHIBAIOIIME TMPSAMYIO M OOpaTHYIO IMPOIOPLUOHAJIBHBIE 3aBUCUMOCTH, HUX

2

rpaduku. OyHkIuu y = X5,y = X3, y =Vx, y=|X|. [paduueckoe pelieHne ypaBHEHHUI U CHCTEM

YpaBHEHHI.

9 KJIACC

Yucia 1 BbIYMCICHUS

PanmonanbHple  uyuciia,  WMppalMOHAJbHbIE  YHCIA, KOHEYHble M OECKOHEUHbIe
JecsTUYHble ApoOu. MHOXKECTBO JEHCTBUTENbHBIX YHUCEN, JEeHCTBUTENbHBIE YHCIA Kak
OeCKOHEUYHBbIE  JIeCATUYHblE  JApoOH.  B3auMHO  OIHO3HAYHOE  COOTBETCTBHE  MEXIY
MHOECTBOM JIEUCTBUTENBHBIX YMCENT U KOOPIANHATHON IIPSIMOM.
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CpaBHEHHE [EHCTBUTENBHBIX YHCEN, apudmMeTHueckue IEHCTBUA C JeHCTBUTENBHBIMU
YK CIIAMHU.

Pa3mepbl 00bEKTOB OKPYXKAIOILEro MUPa, JNTUTEILHOCTD MPOLIECCOB B OKPYKAIOIIEM MHpE.

[TpubnmxEHHOE 3HaYEHHE BEJIMYMHBI, MUPA, TOUHOCTh MPUOIKeHUs. OKpyTJIeHUe Yucel.
IIpukuaka v OLlEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHNs U HepaBeHCTBA

JluneitHoe ypaBHeHue. PenieHue ypaBHEHUN, CBOIAIIMXCS K JuUHEHHBIM. KBamgparHoe
ypaBHeHME. PelieHue ypaBHEHMH, CBOASIIMXCA K KBaJpPaTHBIM.

bukBanpatHoe ypaBHenuwe. IIpumepsl pelnieHUsT ypaBHEHUH TpeThed W YETBEPTOU
CTEIICHEW Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemenne npoOHO-paiioHAIBHBIX YpaBHEHMII. Pemenne  TekcToBBIX  3amad
areOpanyecKuM METOJIOM.

VYpaBHeHue ¢ JByMsl IIepeMEeHHbBIMM U ero rpaduk. Pemenue cucrem IBYX
JIMHEHHBIX YPaBHEHUM C IByMs [IEPEMEHHBIMU. Pellenne cucreM AByX ypaBHEHUH, OJHO

U3 KOTOpBIX JIMHEHHOE, a Jpyroe — BTOPOM CTemneHu. ['paduueckas HHTEpIpeTaLUs
CUCTEMBI YPaBHEHUH C ABYMS IEPEMEHHBIMHU.

Pemmenne TEKCTOBBIX 3aau anredpandeckuMm crnocoOoM. UWCIoBbIE HEpaBEeHCTBA U UX
CBOICTBA.

Pemienne  JIMHEHMHBIX  HEPABEHCTB €  OJHOM  mepemeHHOW. Pemenue  cucrem
JUHEHHBIX HEPABEHCTB C OJHOM TmepeMeHHOW. KBanpatHeie HepaBeHCTBa. [ 'paduueckas
MHTEpIpETalrs HEPAaBEHCTB U CUCTEM HEPABEHCTB C JBYMS IEPEMEHHBIMHU.

DyHKUMH

KBagparnuynas ¢ynkuus, e€ rpaduk u cBoiictBa. I[lapabona, KoopauHATBI BEPILIHUHBI
napaboJibl, 0Cb CAMMETPHUU MapadoJIbI.

3

I'padukn yukmmit: y = £x, y= Ax+b, y= _, %= x°,y = \x, y = |x|, u nx

X
CBOIICTBA.

Yucii0BbIe MOCIECA0BATEIBLHOCTH M IPOrPeCcCHHU

IlonsiTue  4yucIOBOM IIOCJIEI0BATEIbHOCTH. 3ananue IIOCJIEI0BATENBHOCTH
PEKYppeHTHOM GopMysoil u popMyioil N-ro dieHa.

Apudmernueckas u  reomerpuueckas — mporpeccur.  Popmyasl N-ro  4jeHa
apu(MeTH4ecKol U TeOMETPUUECKON TPOrPEeCCHid, CyMMBbI IIEPBBIX N UJIEHOB.

N300pakeHne YiI€HOB apU(PMETHUYECKOM M TeOMETpUYECKOM MpOrpeccHii TOYKaMHM Ha
KOOPJIMHATHON TIJIOCKOCTU. JIMHEWHBIH W SKCHOHEHIMAIbHBIM POCT. CII0KHBIE TPOLIEHTHI.

INPEAMETHBIE PE3YJIBTATHI

[TpenmeTHBIC pE3yIbTaThI OCBOCHUS IPOTPaMMBI y4eOHOTO
Kypca K KOHIy 00ydeHus B / KJjacce:

Yuciia 1 BbIYHCICHUSA

BbimonHsaTh, coueTas yCTHbIE W NIUChbMEHHBbIE NPUEMBI, apuMeTHUecKHe IeMCTBUSA C
palnoOHaIbHBIMU YHCIIaMHU.

Haxoauth 3Ha4yeHMs] YMCIOBBIX BBIPAKEHUM, MPUMEHITh pPa3HOOOpa3HbIE CIOCOOBI M
npuéMbl  BBIYUCICHHMS] 3HAUYeHWH JPOOHBIX BBIPAKEHUH, COAEpHKAIIMX OOBIKHOBEHHBIE U
NeCSITUYHbIE TPOOH.

[lepexoauts OT omHOM ¢Gopmbl 3amucu ymcen K Apyrodl  (mpeoOpa3oBHIBATH
NECSITUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATUYHYIO, B YacTHOCTH B
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OECKOHEUHYIO IECITUYHYIO IPOOB).

CpaBHUBaTh U YNOPSIOYMBATh PALMOHATIBHBIC YHCIIA.

OxpyrJATh yncna.

BBINONHAT NPUKUAKY M OLIGHKY pe3yJbTaTa BBIYACICHUM, YNCIOBBIX  BBIPAKECHUM.
BbinonHATh JAEWCTBUSA CO CTENEHSMH, OLIEHKY 3HAaY€HHUI HATypaJIbHBIMU I10KA3aTEIIsIMU.

IIpuMeHATs NpHU3HAKU [ENUMOCTH, PAa3JIOKEHUE Ha MHOXHUTEIM HaTypaJbHBIX YHMCEIL.

Pematb NpakTUKO-OPUEHTHPOBAHHBIE 3aJauyd, CBSA3aHHBIE C OTHOIIEHUEM BEJIUYMH,
IIPONOPLIMOH ATIBHOCTBIO BEJIMYHH, IIPOLIEHTaMH, MHTEPIPETUPOBATH

pe3yabTaThl PELICHUS 3a1a4 C Y4ETOM OTPAaHUYCHUH, CBSI3aHHBIX CO
CBOWCTBaMM PacCMaTPUBAEMBIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHs

Hcnonp3oBaTh  anreOpandyeckyrd TEPMUHOJOTHIO M CHUMBOJIMKY, IPUMEHATh €€ B
MPOIIECCe OCBOCHHS YUeOHOTr0 MaTepuaia.

Haxogute  3HaveHud OyKBEHHBIX BBIP)KCHUN OPA  3aJaHHBIX  3HAYCHMAX
[IEPEMEHHBIX.

BbimonHsaTe  mpeoOpa3zoBaHUs  LIEJOrO  BBIPAXKEHMS B MHOIOWIEH  IPUBEICHHEM
MOJTIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.

BBINONHAT yMHOXKEHHME OJHOWIEHA HA MHOIOWIEH M MHOIOWIEHAa HAa MHOTOYJICH,
IPUMEHSTH (POPMYJIBI KBAIpaTa CyMMBI U KBaapaTa pa3HOCTH.

OcymecTBiATh pa3jaokKeHUE MHOTOWIEHOB HAa MHOXHUTEIU C IIOMOIIBIO BBIHECCHMS 3a
CKOOKM  0OmIero  MHOXHUTENS,  TPYNIHPOBKH  CJIaraeMblX, npuMeHeHuss  opmyn
COKPAILEHHOI'O YMHOXKEHHS.

[IpumenaTy npeoOpa3oBaHUs MHOTOWIEHOB Ul PELICHMs pa3iM4yHBIX 3343y U3
MaTEMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEaIbHON IPAKTUKH.

Hcronb30BaTh CBOMCTBA CTENEHEH C HATYpaIbHBIMU IOKAa3aTesIMU UISA MPeoOpa3oBaHUs
BBIPAKECHUM.

YpaBHeHus U HepaBeHCTBA

Pemarp nuHeiHbIE ypaBHEHUS C OJHOM INEPEMEHHOM, IPUMEHssA INpaBWiIa IEpeXona OT
UCXOAHOI'O0 YpaBHEHUS K paBHOCWIbHOMY eMmy. IIpoBepsTh, sBigeTcs JIM YHUCIO KOPHEM
YpaBHEHHUS.

[IpumensaTy rpaduyeckue MeTOAbl NPU PELIEHUH JIMHEHHBIX YpaBHEHUH U MX CHUCTEM.

[TonOupare mpuMepbl map 4ucel, SBIAIOMUXCS PELUICHUEM JIMHEHHOrO ypaBHEHUs C ABYMS
MIEPEMEHHBIMH.

Ctpouth B KOOPIMHATHOM TIJIOCKOCTH TIpauK JIMHEMHOTO ypaBHEHUS C JBYMs
[I€PEMEHHBIMH, MOJIb3YSICh TpauKOM, IPUBOIUTH IPUMEPHI PELICHUS YpaBHEHMS.

Pemarp cucrembl OBYX JIMHEHHBIX YpPaBHEHMM C JBYMsI NEPEMEHHBIMHM, B TOM YHCIE
rpaduyecku.

CocTaBiATh M pemarh JMHEHHOE YPaBHEHHE WIM CHCTEMY JIMHEHHBIX YpPaBHEHMH IIO
YCIIOBHIO 3a/ladl, HHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJaud MOJTY4YE€HHBII
pe3yabTar.

DOyHKUMH
N300pakaTh Ha KOOPIWHATHOM TPSIMOW KOOpIWHATAM, JIY9H, OTPE3KH, WHTEPBAJbI,
TOYKH, COOTBETCTBYIOLIUE 33JaHHBIM  3aIIMCHIBATh YHCJIOBEIE MPOMEXYTKH  Ha

anreOpanyecKoM SI3bIKE.

OTmeuaTh B KOOPIMHATHON IJIOCKOCTH TOUKHU IO 33/JaHHBIM KOOPAMHATaM, CTPOUTH rpaduKu
nuHeHbIX QyHKIuNA. CTpouTh rpaduk QyHKIMHN ¥ = |x|.

OnuceiBaTh ¢ TOMOLIBI0 (YHKIUN M3BECTHBIE 3aBHCHUMOCTH MEXIY BEJIMYUHAMMU:
CKOpOCTb, BpEMS, pPAacCTOSHUE, II€Ha, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJUTEIBHOCTH, BPEMS,
00BEM pPabOTHI.
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HaxonuTh 3HaueHne GyHKIMK MO 3HAYEHUIO €€ apryMeHTa.

[Torumare  rpaduyeckuid  Croco0  TPEACTaBICHUS W aHauu3a  WHOOpMAIH,
U3BIIEKAaTh W HWHTEPIPETHPOBaTh HH(POpMANHMIO U3 TpadUKOB pEATbHBIX TMPOIECCOB H
3aBUCUMOCTEH.

[IpenMeTHbIe  pe3yabTaThl  OCBOCHHSI  MPOrpaMMbl  yd4eOHOro Kypca K  KOHIY
oOyueHus B 8 kiacce:

Ymucsa U BbIYMCTICHUS

Hcnonp30BaTh HayallbHbIE NPEACTABICHHUS O MHOXECTBE JCHCTBUTENBHBIX 4YHUCEN I
CpaBHEHMS, OKPYIJICHUS U BBIYUCICHUN, H300pakaTh JEHCTBUTENbHBIC YHCIA TOYKAMU Ha
KOOPJAMHATHOM MPSMOM.

[IpumensaTs  MOHSTHE apu(hMeTUIECKOTO KBaJpaTHOTO KOpHS,

HaXOJWTh KBAJpaTHbIE  KOPHHU, HCIOJNb3yd HOpU  HEOOXOAUMOCTU
KaJIBKYJSITOP,  BBIMOJHATH MPeoOpa3OBaHUS BBIPAKEHUN, COACPXKAIIUX KBaJApaTHbIE KOPHH,
KCIOJIb3ysd CBOMCTBA KOPHE.

Hcnonb3oBaTh 3amucu OONBIIMX M MAaJbIX YHCENI C IMOMOUIBI0 JECATHUYHBIX IpoOeil u
creneneit uncna 10.

AureOpanyeckue BbIpaKeHUsl

[IpuMeHATh TOHSATHE CTENEeHW C LEeNbIM I0Ka3aTelieM, BBINONHATH MpeoOpa3zoBaHUs
BBIPOKEHUM, COACPKAIINX CTEIICHHU C 1EJIbIM IMOKA3aTEIIEM.

BBINONHATE TOXAECTBEHHBIE MMPEOOPa30OBaHMS PALMOHAIBHBIX BBIPAKEHUH HA OCHOBE
MpaBWJI ACUCTBUI HAJ MHOTOWICHAMHU U aNTeOpanvdecKuMH JIPOOSIMH.

PackianpiBaTh KBaJipaTHBIN TPEXUIIEH HA MHOXKUTEIIN.

[Ipumensate mnpeoOpa3oBaHusl  BBIPAKEHUM Ui PEHICHHS  Pa3IMuHbIX  3a7a4 M3
MaTeMaTHUKHU, CMEXHBIX IIPEIMETOB, U3 PEAIbHON PAKTHKHU.

YpaBHeHHs U HepaBeHCTBA

Pewate  nuHelHblE,  KBaJApaTHblE  ypaBHEHHWS W  pAlMOHAIBHBIE  YpaBHEHUS,
CBOJISIIIMECS K HUM, CUCTEMBI JIByX YPaBHEHUH C ABYMsI TIEPEMEHHBIMHU.

[IpoBOaUTH MpOCTEUIINE UCCIENOBAHMS YpaBHEHUW W CHUCTEM YpaBHEHWH, B TOM YMCIIE
C TMpUMEHEeHHeM TpaHuuecKuX MpeACTaBIeHUil (ycTaHaBIWBaTh, HWMEET JIM ypaBHEHUE WIIH
CHCTEMa YpaBHEHHUH PEIIeHUs, €CITH UMEET, TO CKOJIBKO, U TIPoYee).

[lepexoauTs OT cliOBeCHOW (OPMYIMPOBKH 3amadul K €€ anredpandeckod MOJenu ¢
MOMOIIIBK0  COCTABJICHUS  ypaBHEHUS WJIM CUCTEMbl  ypaBHEHWI, HMHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJYyIEHHBIN pe3ysbTarT.

[IpumMeHsATh CBOICTBA YHUCJIOBBIX HEPABEHCTB [JIsi CpPAaBHEHHUSA, OLIEHKH, pellaTh
JUHEWHBIE HEPaBeHCTBA C OJHOM TEPEeMEHHOM W HUX CHUCTEMbI, JaBaTh TrpadUUYECKYIO
WJUTFOCTPALIMIO MHOXKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUMH
[lonumate ©  WCMONB30BaTh  (YHKIIMOHAIBbHBIE TIOHATHUS W S3BIK  (TEPMUHBI,
CHUMBOJINYECKHE 0003HauYeHU), OIPENEIATh 3HauCHUE byHKIIIN o 3HAUYCHUIO

apryMeHTa, ONpeeNaTh CBOMCcTBa PYHKIINHU 10 €€ rpaduKy.
. e, k2 _ 3 =x,y =
Crpoutsb rpaduku 3yeMeHTapHbIX (YHKIMHA BUaa: y = Y =Xy =x0, y=Vxy = | x|,
OIKCBIBATh CBOMCTBA YHCIIOBOM (DYHKIIUH 110 TPaUKY.

[IpenmeTHBle  pe3ynbTaThl  OCBOEHHUS MpOrpaMMmbl  y4eOHOro Kypca K  KOHILY
oOyuenus B 9 kiacce:
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Yucaa 1 BLIYUCIEHUS

CpaBHUBaTh W YNOPSANOYMBATH PALMOHAIBHBIE W HppalMOHAJIbHBIC YHWCIA. BBINOIHATH
apudmernyeckue ACUCTBUA C PAMOHAIGHBIMH YHUCIAMH, COYETas

YCTHbIE M MHUCHbMEHHBIE TMPUEMBI, BBINOJHITH BBIYUCICHUS C HUPPALMOHAIBHBIMU
YHCIIAMH.

HaxoauTe 3HaueHHs CTENEHEH ¢ [eJbIMH [OKa3aTeiIMU U KOPHEH, BBIYUCIATH
3HAYEHUS YUCIIOBBIX BBIPAXKEHUM.

OKpyrJsTh JIECTBUTEIIBHEIC JHCIIa, BBIIIOJIHATH MIPUKHUJIKY

pe3yapTara BIYUCICHHM, OLIEHKY YHCIIOBBIX BHIPAXKEHHUI.

YpaBHeHus 1 HepaBeHCTBA

Pemate snuHeWHBlE M KBaJpaTHblE YpaBHEHMs, YpPaBHEHHUS, CBOJAALIMECS K HHM,
IIpoCTeNIINE IPOOHO-pAllIOHATIbHBIE YPABHEHUS.

Pemate cucteMbl ABYX JMHEHHBIX YpaBHEHUH C JIByMs IEPEMEHHBIMM M CHCTEMBI JBYX
YpaBHEHUH, B KOTOPHIX OJIHO YPaBHEHUE HE SIBISETCS JIMHEIHBIM.

Pemate TekcToBble 3ajauM  anreOpandeckuM CrocoO0OM C IOMOIIbIO COCTaBJIECHUS
YPaBHEHUS WM CUCTEMBI IBYX YPaBHEHU C IBYMsI IEPEMEHHBIMHU.

[TpoBoauTh mpoCTEHIINE HMCCIEIOBAHUS YPaBHEHHM W CHCTEM YpPaBHEHMH, B TOM 4HUCIIE
C TpUMCHEHHEeM TrpadHuecKuX MpeACTaBIcHUi (yCTaHABIMBAaTh, WMEET JIM YPaBHCHUC HJIH
CHCTEMa ypaBHEHHI PEIICHHsI, €CIIU UMEET, TO CKOJIBKO, H IIpoYee).

Pemare nuHelHBIE HEpAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pakaTh pelICHHE
HEpaBEHCTB Ha YUCIIOBOI NMPSMOM, 3alUChIBAaTh PEIIEHHE C TOMOIIbIO CUMBOJIOB.

Pematb cuctembl JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOLIUE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTb pEIEHHE CUCTEMbl HEPABEHCTB HA YHCIOBOW IMPSIMOM,
3aIMChIBATh PEILIEHUE C IIOMOIIBIO CHMBOJIOB.

Hcrnonp30BaTh HEPABEHCTBA MIPU PELIEHNU PA3JIMYHBIX 3a/1a4.

DOyHKUMH

PacnioznaBartp byHKINN M3Y4CHHBIX BUJIOB. Ioka3bIBaTh CXEMaTU4YEeCKH
pacroyioKeHne Ha KOOPAMHATHOM IUIOCKOCTH TrpadukoB (QyHKUMH Buma: y = kx, y = kx +
b,y = g,y =ax?+bx+c, y=x%y=+xy=|x| B 3aBHCUMOCTM ~ OT  3HA4YeHUi
KO3 (PHUIIMEHTOB, ONUCHIBATh CBOWCTBA (hyHKIIMH.

Crpoute u  wu300pakaTh  CXEMaTHMUECKU TrpauKu  KBaJApaTUUYHBIX  (QYHKIIMH,
OIMCBIBAaTh CBOMCTBA KBaAPATUUHBIX (PYHKIMI 110 UX rpaduKam.

PacnosnaBate  kBaspatnyHylo  QYHKOHIO 10  (GopMmMyine, TPUBOAWTH  IPUMEPHI
KBaJpaTHUHBIX QYHKIUHI U3 peanbHOM KU3HHU, PU3UKH, TEOMETPHH.

YucJi0BbIe MOCIE10BATEILHOCTH H MPOrpeccuu

PacrioznaBath  apuMETHUYECKYl0 U TIEOMETPUYECKYI0 MPOrPecCCHMHM MpH  Pas3HBIX
croco0ax 3amaHus.

BBINONHATE BBIYMCIECHUS C HCMHOJIb30BaHUEM (GOpMYNT N-ro ujeHa apudMeTHuecKod u
Tr€OMETPUYECKON IIPOrPECCUid, CYMMBI IIEPBBIX N YJICHOB.

N300paxxaTh 4iIeHBl MOCIEI0BATEILHOCTH TOYKAMHM Ha KOOPAMHATHOHM IUIOcKocTH. Pernarh
3a7ady, CBS3aHHBIE C YHUCIOBBIMH ITOCIEIOBATENFHOCTSAMH, B TOM YHCJIE 3a/la4d W3 PEaTbHOU
KHU3HH (C UCIOIb30BAaHHEM KAJBKYISATOPA, HU(POBBIX TEXHOJIOTHI).

TEMATHYECKOE INTAHUPOBAHHUE

TEMATHUYECKOE IINTAHUPOBAHHUE
7 KUIIACC

22



KonnuyecTBo 4yacos DJIEKTPOHHbBIE
Ne HaumenoBanue K (nbpoBbie)
OHTPOJIb
E/ Ea::f:"e‘]:;fMl;TeM Beero HbBIE HpaK;"quK o0pa3oBaTte/ibHbIE
porp padoThi HEPABOTEL 1 pecypenr
Ywuciia v BEIYUCICHUS Bubmaorexa ITOK
1 p ' 25 1 https://m.edso00.ru/7f4
alMOHAJIbHBIE YKCIIa 15690
bu6nmoreka [IOK
Anre6
2 rebpatreciie 27 1 https://m.edsoo.ru/7f4
BBIPKCHUS 15690
VpaBHEHIS 1 bubnunorexa LIOK
3 P 20 1 https://m.edsoo.ru/7f4
HEPaBEHCTBA 15690
TS —— bubnunoreka LIOK
4 P o 24 1 https://m.eds00.ru/7f4
rpaduku. OyHKIUN 15b90
HoBTODEMIE 1 bubnunoreka LIOK
5 Py P 6 1 https://m.eds00.ru/7f4
00001eHne 15690
OBLIEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOTPAMME
8 KVIACC
KoaunuyecTBo 4yacos DJIeKTPOHHBIE
Ne HaumenoBanue
n/ pa3aesioB U TeM K HpakTiy (wipposbie)
0 DOrDAMMEL Bcero O;Tpo‘m’m’le ecKHe o0pa3oBaTejibHbIE
porp PaboTHI padoThI pecypceel
Ywnciia ¥ BEIYUCICHUS Bubmorexa ITOK
1 K ’ 15 https://m.edsoo.ru/7f4
BaJ[paTHbIE KOPHH 17af8
Yucna v BBIYUACIEHUS. bu6mmoreka [IOK
2 Crelensp ¢ HeabM 7 https://m.edsoo.ru/7f4
nokaszaTreyieM 17af8
Anrebpanyeckue bubnuoreka [IOK
3 BBIPAKEHUS. 5 1 https://m.edsoo.ru/7f4
KBanpatsslii TpéxuneH 17af8
Anrebpanyeckue bubnuoreka [IOK
4 BBIPKEHHUSI. 15 1 https://m.edsoo.ru/7f4
AnreGpanueckas qpoob 17af8
5 YpaBHeHus u 15 1 bubnuotexa [JOK
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

HEpPaBEHCTBA. https://m.edsoo.ru/7f4
Ksanparubie 17af8
YpaBHCHHS
VYpaBHeHus u bubnnoreka [HOK
6 HepaBeHCTBa. CUCTEMBI 13 https://m.edsoo.ru/7f4
YpaBHEHUU 17af8
VYpaBHeHuUs U bubnmoreka [JOK
7 HEpaBEHCTBA. 12 1 https://m.edsoo.ru/7f4
Hepasencrsa 17af8
bu6mmoreka [IOK
) .0
8 YHICHIHH. LICHOBHBIC ) https://m.edsoo.ru/7f4
IIOHATUA 17af8
bu6mmoreka [IOK
) 4
9 YHIHIH. FHEIOBHE 9 https://m.edsoo.ru/7f4
ymxiun 17af8
HoBTODEMIE 1 bu6mmoreka [IOK
10 6506 P 6 1 https://m.edsoo.ru/7f4
0000meHme 178
OBIIEE KOJIMYECTBO 102 5 0
YACOB I10 [TPOTPAMME
9 KJIACC
KonuyecTBo yacos DJIEKTPOHHbIE
Ne HaumeHoBanue
1/ PA3IETOB H Tem K INpakruye | (uHppoBbIe)
I DOrDAMMEL Bceero O;Tpom’m’le CKHe o0pa3oBaTe/ibHbIE
porp padoThI paGoThI pecypesr
1 [ToBTOpeHnue kypca 8 5 1
KJlacca
Yuciia 1 BBIYUCICHUS bubmmorexa [IOK
2 . ’ 14 1 https://m.edsoo.ru/7f
JleiicTBUTENbHBIC YK CIIA 419408
bu6mmoreka [JOK
3 OyHKIIU 16 1 https://m.edsoo.ru/7f
419d08
YpaBHeHus u
HeDABCHCTEA bu6mmorexa [IOK
4 v P ) . 14 1 https://m.edsoo.ru/7f
paBHeHI/IHVC OJTHOM 419408
MepeMEeHHOMN -
VpaBHCHIS 1 bu6mmorexa [IOK
5 P C 13 1 https://m.edsoo.ru/7f
HepaBeHCTBA. CHCTEMBI 419408
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YpaBHEHUH
VYpaBHeHus U bubnmoreka [JOK
6 HEPaBEHCTBA. 12 https://m.edsoo.ru/7f
Hepasencrtpa 419d08
YycIoBbe bu6mmoreka [IOK
7 16 https://m.edsoo.ru/7f
MOCIEI0BATEILHOCTH 419408
[ToBTOpEHue, bubnnoreka HOK
8 000011IeHNE, 12 https://m.edsoo.ru/7f
cucTeMaTu3alus 3HaHUu| 419d08
OBIIEE KOJIMYECTBO 102
YACOB I10 [TIPOT'PAMME
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https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

PABOYASI TIIPOTPAMMA YUYEBHOI'O KYPCA «T'EOMETPUSI» B 7-9
KJIACCAX

INOACHUTEJIBHASA 3AIINCKA

['eomeTpusi KaK OAMH M3 OCHOBHBIX Pa3/iejOB IIKOJHLHOW MaTEMAaTUKH, MMEIOMIMNA CBOCH
LEeNbI0 00CCIEeYNTh W3yYeHHE CBOMCTB W pa3MepoB (GUIYp, HX OTHOLICHUH H B3aUMHOE
pacroyio)KeHHe,  ONMMpaeTcss  Ha  JIOTHYECKYK,  JOKa3aTelbHYH  JHHHI. [leHHOCTB
M3Y4CHHsI TE€OMETPHM Ha  ypPOBHE OCHOBHOTO  OOIIEro  0Opa3oBaHMs 3aKIIOYaeTCS B
TOM, 4YTO  OOYYarOIIMKCS YYUTCS  TPOBOJUTH  JOKa3aTelbHBIC PACCYKICHUS, CTPOUTH
JIOTMYECKUE YMO3AKIIOYCHHSI JJOKA3bIBaTh HCTHHHBIC YTBEPKJICHUS M CTPOHTh KOHTPIPUMEPHI
K  JIOKHBIM, TPOBOJUTH  PACCY)KICHHUS «OT TIPOTUBHOTO», OTJIMYaTh CBOWCTBA  OT
NPU3HAKOB, (GOPMYIMPOBaTh OOPATHBIC YTBEPIKICHUSI.

Bropoii IIeHHOCTBIO  M3y4eHUs] TEOMETPHHM SBJISCTCS  KCIOJNb30BaHHE €€  Kak
WHCTPYMEHTa MpPU  PCIICHUM KaKk MaTeMaTW4yecKuX, TaK M  TPaKTHYCCKUX  3ajad,
BCTPEUAIONIMXCS B  peanbHOW KM3HH. OOYyJaromuiics JOJDKEH HAYYUThCS — ONPEICIIUTh
reOMETPHYECKYI0 (DUTYypy, ONMUCATh CJIOBAaMHU JaHHBI YepTéX WIM PUCYHOK, HAWTH IUIONIA[b
3eMENILHOTO  Y4acTKa, pacCuuTarh HEOOXOAMMYKO JIJIMHY ONTOBOJIOKOHHOTO KaOels WiH
TpeOyeMmble  pa3Mepbl  rapaxka Ui~ aBTOMOOWIS.  DTOMY  COOTBETCTBYET — BTOpas,
BBIYUCIIUTENIbHAS JIMHUS B UW3YYeHHUM TeoMeTpuu. llpu pelieHuu 3aaad MmpaKkTHUECKOTro
Xapakrepa OOYJaloUIMiCS YYUTCS CTPOMTh MATEMAaTHYECKHE MOJENH PEAbHBIX >KU3HCHHBIX
CUTYAIIHid, TIPOBOJIUTH BBIYMCIICHUS U OICHUBAThH aJICKBATHOCTD MOJYYEHHOTO PE3yibTaTa.

Kpaiitne  BakHO  MOMYEPKHBATH  CBSI3M  TEOMETPHM C  JAPYTUMH  Y4eOHBIMH
npeaMeTaMi, MOTHBHPOBATh HCIIOJIb30BaTh ONPEACICHUS TE€OMETPHUYECKUX (Uryp U HOHSATHIH,
JEMOHCTPHPOBATh MPUMCHEHHE TMOJTYYCHHBIX YMEHHH B (U3MKE M TEXHUKE. DTH  CBS3M
HauOosiee SpKO BUAHBI B Temax «Bekroper», «TpUTOHOMETpUYECKHE COOTHOIICHUSY,
«Meton xoopauHat» u «Teopema Iludaropanr.

YueOHbli  kypc  «['eoMeTpus»  BKIIOYAeT  CICAYIOIIME  OCHOBHBIC  pa3ieibl
conepxanusi: «I'eomerpuueckue GUTypbl U UX CBOMCTBaY, «/3MepeHre reoOMeTpUYSCKUX BETUIHHY,
«J/lekapToBBl ~ KOOpAMHATBHI ~ HAa  IUIOCKOCTW»,  «BekTopwl»,  «J/IBMKEHHS TJIOCKOCTHY,
«IIpeobpazoBaHus MOAOOUSY.

OOmee 4YMCIO  4YacoB, pPEKOMEHJOBaHHBIX JUId  HM3Yy4eHHs  ydeOHOro  Kypca
«Ceomerpusiy, — 204 yaca: B 7 kimacce — 68 gaco (2 waca B Hezenmo), B 8 kimacce — 68 vacos
(2 gaca B Hezenmto), B 9 kiacce — 68 vaco (2 yaca B HeeiO).

COAEPKXAHUE OBYYEHUA
7 KJIACC

Hauvanbuble monsatus reomerpuu. Todka, mpsmas, OTpe3OK, JIyd. YToia. Buusl yrios.
BeprukaneHple W cMexHbIE  yribel.  buccekrpuca  yria.  JlomaHas, MHOIOYTOJIBHHK.
[lapayneapbHOCTh U NEPIEHAUKYIIIPHOCTD IIPSIMBIX.

Cummerpuunble  ¢urypsl. OcHOBHBIE CBOWCTBa oceBoil cummerpuu. [Ipumepsr
CUMMETPHUU B OKPYXKAIOLIEM MHUpE.

OCHOBHBIE TIOCTPOEHHMS C IIOMOIIBKO LUPKYIs W JIMHEWKW. TpeyronpHuk. Beicora,
MenaHa, OMCCEKTpUCa, UX CBOMCTBA.

PaBHOOenpeHHBII W pPaBHOCTOPOHHMM TpeyroJbHUKH. HepaBeHCTBO TpeyrosibHHKA.
CpoiicTBa M TpU3HAKU PABHOOEIPEHHOrO TpeyroibHUKa. Ilpu3Haku paBeHCTBa

TPEYrOJIbHUKOB.

CBoiicTBa M NpHU3HAKUM MapauielbHbIX HpsMbIX. CyMMa yIJIOB  TPEyrojbHHKA.
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Bueminue yrisl TpeyrojabHUKa.

[IpssMmoyrosibHBIM  TpeyroiabHUK. (CBOWCTBO MEAHMAaHbl MPSIMOYTOJBHOTO TPEYroJbHUKA,
IIpOBEACHHOW K  rumoreHyse. llpusHaku  paBeHCTBA  NIPSAMOYTOJBHBIX TPEYrOJIBHUKOB.
[IpssMOYyToIbHBIN TPEYrOJIbHHK ¢ yriioM B 30°.

HepaBenctBa B reomerpuu: HEPAaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, TeopeMa o OoJbIIeM yrie U OoJbllIeld CTOpOHE TpeyroiabHuka. llepneHgukynsp u
HAaKJIOHHAS.

I'eomerpuueckoe Mecto TOYeK. buccekTpuca yriia M CepeAMHHBIM NEPHEeHIUKYISAp K
OTpE3Ky KaK F€OMETPUYECKHUE MECTA TOUEK.

OKpyXHOCTh M Kpyr, XOpla M JAuaMeTp, HUX CBOWCTBA. B3auMHOE pacrnonoxeHue
OKpykHOocTM U  npsmod. KacarenbHas u  cekymas K  OKpykHocTH. OKpYKHOCTb,
BIIMCAHHAs B yroJjl. BincanHas 1 onvcaHHas OKPY>KHOCTH TPEYroJIbHUKA.

8 KJIACC

Yerepipéxyroipauku. [lapamienorpamMm, ero NpuU3HAKW W CBOMCTBAa. YacTHBIC ciiydau
napauieiorpaMMoB (IIpSMOYTOJIbHUK, POMO, KBajpar), WX NPU3HAKM M CBOMCTBA. Tparmenus,
paBHOOOKasi Tpamenus, e€ cBoicTBa W mnpu3Haku. [IpsmoyrospHas Tpaneunus. MeToJ yIBOCHHSI
Menuansl. LlenTpansHas cummerpusi. Teopema @aneca u Teopema

0 MPOMOPIIMOHAIBHBIX OTPE3Kax.

Cpennue TMHAM TPEYroJibHUKA U Tparenun. LIeHTp macc TpeyroyipHUKa.

IToxoOue TPEYrOJbHUKOB, KOI(PPHUIHEHT MOA00HS. [TpusHaku rnmonoous
TPEYroNbHHUKOB. [IpuMeHeHne MoJ00us TIPU PEIICHUH MPAKTUICCKUX 3a/1a4.

CaoiicTBa monianeil reomerpudeckux ¢uryp. @opmysbl Uisl IUIOMIATN TPEYroJIbHUKA,
napajuiesiorpamma, pom6a u tparnenud. OTHOIICHHE TUIONIA el TOT0OHBIX (GUTyp.

Bbruuciienre  1wiomaaed  TPEyrojbHMKOB M MHOTOYIOJIBHMKOB  HAa  KIETYaTOM
Oymare.

Teopema [Tudaropa. [Tpumenenne Teopemsr [Tudaropa nmpu perieHu MPaKTHYECKUX 3a/1a4.

CuHyc, KOCHMHYC, TaHIEHC OCTPOrO  yIjla  MHPSIMOYIOJIBHOTO  TpPEYroJbHHKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXAECTBO. TpHuroHomerpuueckue ¢yHkuuu yrios B 30°, 45°
u 60°.

BrucanHble ¥ UEHTpaldbHBIE YIJIBI, Yrojd MEXIYy KacaTelbHOM U XOpAO. YTIIbI
MEXIYy XOpJIaMH ¥ CEKYyIIMMH. BIMCaHHBIC U OMHMCAHHBIE YeTHIPEXYrOJBHUKH. B3anMHOe
pacmonokeHue OBYX OKpyxkHocredl. Kacanme okpyxkHocteil. OOmue kacarelnbHblE K JIBYM
OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TaHreHc yriaoB ot 0 mo 180°. OcHOBHOE TPHTOHOMETPHUYECKOE
TOXAecTBO. DOPMYyIIBl TPUBEICHHUS.

Pemienne TtpeyronbHukoB. Teopema KOCMHYCOB M TeopeMa CHHYCOB. PemieHue
MPAaKTUYECKUX 3a/]1a4 C UCIOIb30BAHUEM TEOPEMbl KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue momgoous. [lomo6me COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O mNpPOU3BEACHUM OTPE3KOB XOpHA, TEOPEMBbl O IPOU3BENECHUU OTPE3KOB
CEeKYIIUX, TeopeMa O KBaJpaTe KacaTeJbHOM.

Bektop, mmuHa (MOAYSh) BEKTOpa, COHANPABICHHBIC BEKTOPBI, IMPOTHBOIOJIOXKHO
HanpaBJ€HHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, pPAaBEHCTBO BEKTOPOB, OINEpallu Haj
BeKTOpamMu. Pa3nokeHue BekTopa MO JBYM HEKOJUIMHEapHbIM  BekTopam. KoopauHaTsl
BekTOpa. CKaJlsipHOE POM3BE/IEHUE BEKTOPOB, IPUMEHEHHE [Tl HaX0XKIECHUS UIMH U YIJIOB.

JlekapToBbl KOOpAWHATHI Ha IUIOCKOCTH. YpaBHEHHS TMPSMOM H  OKPYKHOCTH B
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KOOpAMHATAX, IIEPECEUEHUE OKPYXKHOCTE M  MpsAMBIX. Merox  KOOpAMHAT U €0
IIPUMEHEHUE.

IIpaBunbHBIE MHOTOYTrOJIBHUKH. [[nMHA OKpy:XHOCTU. I'pagycHas M paguaHHas Mepa YIia,
BBIUMCJICHHE JUIMH Ayr OKpykHOCTe!. [lnomane xpyra, cekTopa, CerMeHra.

JIBIDKeHUS ~ IUIOCKOCTM W BHYTPEHHHE  cUMMeTpud  Quryp  (3JIeMeHTapHbIe
npenacrasienus ). [lapannenpasiii mepeHoc. [1oBopor.

INPEJAMETHBIE PE3YJIBTATHI

[IpeameTHbie  pe3yibTaThl  OCBOEHUS  HPOrpaMMbl  y4eOHOro Kypca K  KOHILY
oOydeHus B 7 KJacce.

Pacno3naBarh M3ydeHHBIE TeOMETpUYecKUe (UTYpbI, ONpEAeNATh HX B3aUMHOE
pacronokeHne, n300paxatb TeOMETPUUIECKUE (PUTYPHI, BBIIIOJIHATh YEPTEHKU 110  YCIOBHUIO
3amaud. l3mepsaTh JIMHEHHbIE W YIVIOBBIE BEJIMYMHBL. Pemars 3a1ayu Ha BBIYHUCICHUE JUIUH
OTPE3KOB U BEJIMYHUH YIJIOB.

Jenate rpyOylo OILEHKY JIMHEWHBIX M YITOBBIX BEJIMYMH MPEAMETOB B PEATbHON KU3HHU,
pa3MepoB  IPHUPOAHBIX 00bEKTOB. Pazmuuare  pasmepsl 3TUX  OOBEKTOB MO MOPSAKY
BEJIMYMHBI.

CTpouTh 4epTekKHU K T€OMETPUUECKUM 3a7a4aM.

[lonp30BaThCsl MpU3HAKAMM PABEHCTBA TPEYrOJbHUKOB, HCHOJIb30BAaTh NPU3HAKU U
CBOMCTBA PABHOOCIPCHHBIX TPEYrOJHLHUKOB TIPH PEIICHUH 3a/1a4.

[IpoBOaMTHE  JOTMYECKHME  pPACCYKIEHHUS  C  HMCIOJb30BAHUEM  IE€OMETPUUYECKHX
TEOpEM.

[lonp30BaThCsl MNpU3HAKAMM PABEHCTBA IMPSAMOYIOJBHBIX TPEYrOJIbHUKOB, CBOWCTBOM
MEIMaHbl, TPOBEAEHHOM K THUIOTCHY3€ NPSAMOYTOJbHOIO  TPEYroJIbHUKA, B PELICHUH
F€OMETPUYECKHUX 3a/ay.

OrnpenensaTh MapajuIeNbHOCTh TPSIMBIX € TOMOIIBIO  YIVIOB, KOTOpbIE 00pa3yer ¢
HUMM cekymas. Onpenensatb MapauledbHOCTh NPSIMBIX C I[OMOIIbIO PaBEHCTBA PACCTOSIHUI
OT TOYEK OJIHOW MPSAMOM 0 TOYEK APYroil mpsiMOil.

Perars 3aaun Ha KieT4aToil Oymare.

[IpoBOIUTH BBIYKCIEHHUS W HAXOAUTh YHUCJIOBbIE U OYKBEHHBIC 3HAUYECHUSI YIJIOB B
FEOMETPUYECKUX  3aJadyaX €  MUCIOJIb30BAHHUEM  CYMMBl  YIJIOB  TPEYrOJBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX MPH MEPECEUECHUN ABYX MapauIeIbHBIX MPSIMBIX
cexyuen. Pemars npaktruueckue 3a1a4n Ha HaX0XKJAECHUE YIJI0B.

BnaneTs noHsATHEM TE€OMETPUUECKOTO MECTA TOYCK. Y METh OMPEAEIATh OUCCEKTPUCY yria U
CEepPEAUHHBIN NEPIEHIUKYIISP K OTPE3KY KaK F€OMETPUUECKUE MECTA TOUEK.

@opMynupoBaTh  ONPEIEICHUS  OKPY)KHOCTM W Kpyra, XOpAbl W  JUaMeTpa
OKPY)KHOCTH, IIOJb30BaTbCid MX CBOMCTBAMU. YMETb NPUMEHATH OTU CBOMCTBA IIPU
peleHny 3a1ad.

Biiagerp MOHATHEM ONMMCAaHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMEThb HAXOIUTh €€
nentp. Ilomp3oBaThest  akTaMum O TOM, YTO OWCCEKTPHUCHI  YIJIOB  TPEYroJbHUKA
MEPECEKAOTCS] B OJHOW TOYKE, M O TOM, 4YTO CEPEAUHHBIE NEPHEHAUKYISIPHI K CTOPOHAM
TPEYrOJIbHUKA MEPECEKAIOTCS B OJHOM TOUKE.

Bnamerp  moHsATMEM ~— KacaTeNbHOM K OKPY)KHOCTH, IOJIb30BATBCA  TEOPEMOM O
MEePIECHIUKYJIIPHOCTH KAacaTeJIbHOM U paguyca, MPOBEIEHHOTO K TOUKE KaCaHUs.

ITonp30BaTbCd  MPOCTEUIIMMU  TEOMETPUUYECKMMHU  HEPABEHCTBAMH, IIOHUMATh  HMX
MIPAKTUYECKHUI CMBICIT.

IIpoBOANTE OCHOBHBIE TE€OMETPUYECKME IIOCTPOEHUS C IOMOLIBIO ILUPKYId U
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JIMHENKHU.

[IpeameTHble  pe3yibTaThl  OCBOEHHMSI MPOrpPaMMbl  ydeOHOro Kypca K  KOHILY
oOydeHus B 8 kJiacce:

PacrniozHaBaTh OCHOBHBIE BHUJABI YETHIPEXYTOJBHUKOB, HMX 3JIEMEHTHI, IOJb30BATHCA HMX
CBOMCTBaMH Ipyu pCIICHUU T'COMCTPUUICCKHX 3aa4.

[IpuMeHsATh CBOMCTBA TOYKH MepecedeHHs MequaH TpeyroipHuka (LeHTpa Macc) B
pelLeHnH 3a1a4.

Bnaners noHsATMEM cpeaHeH JIMHMM < TPEYrOJIbHUKA M Tpamelud, HIPUMEHSTh HX
CBOMCTBAa IIpM pELICHUHM TreoMeTpudeckux 3azad. [lomb3oBarbess Teopemon Qaneca
TEopeMoit 0 IPONOPLHOHATIBHBIX OTpe3Kax, IPUMEHSATh ux V1L peLIeHUust
IIPAKTUYECKUX 3a/1a4.

[TpuMeHATh NpU3HAKM NOJOOMS TPEYrOJbHUKOB B PELICHHMM I'€OMETPUYECKHUX 3a7ad.

[Tonws30BaThCA TEOPEMOI [Mudaropa UL PELICHUS FEOMETPUUYECKUX

Bnaners mnoHATHAMM CHHYca, KOCHHYCAa M TaHI€HCa OCTpPOro YIila HpsSMOYrOJbHOI'O
TPCYroJIbHHKA. ITonp30BaTbCA I TUMHU TTOHATHSIMHA AJId pCHICHUA IMMPAKTUYCCKUX 3aaay.

Beruncnsate  (pasnM4HBIME - CIOCO0AMH) — IUION[AAb  TPEYroJIbHHKA M IUIOLIAAN
MHOTOYrOJbHBIX  (uryp  (moJib3ysch, TAe HEOOXOAMMO, KalbKyIsaTopoMm). IIpumeHsTH
MOJTy4E€HHbIE YMEHHSI B IPAKTHUUYECKHUX 33/1a4aX.

BJIaIleTI) MOHATHUAMU BIIMCAHHOI'O W LECHTPAJIBHOIO YIja, HWCHOJb30BaTb TCOPEMBI O
BIHMCAHHBIX YIUIaX, Yriax MEXIy Xopaamu (CEeKyIIMMHU) U yriie MeXIy KacaTelbHOH U XOpAoil mpu
PCHICHUHA IT'COMETPHUICCKUX 3a0a.

Bragerb  moHATMEM ~— ONMCAaHHOIO  4YETHIPEXYrONbHUKA,  NPUMEHATh  CBOMCTBa
OIIMCAaHHOI'0 YETBIPEXYrOIbHUKA IIPU PEILICHUU 3a1a4.

[TpuMeHATh NOTYYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHMYECKUE MOJCNH Ui
3aaa4d pCaJIBHOfI JKU3HHU U IPOBOJAUTH COOTBCTCTBYIOIIUEC BLIYUCIICHUA C MMPUMCHCHUEM HOI[O6I/I$I u
TPUTOHOMETPUH (IIOJB3YACH, I7le  HEO0O0XOJIUMO, KAIBKYISATOPOM).

[lpeameTHbie  pe3ysibTaThl  OCBOCHUS  HPOrpaMMbl  y4eOHOrO  Kypca K  KOHILY
oOyuenus B 9 kiacce:

3HaTh TPUTOHOMETpUUYECKHE (YHKIMM OCTPBIX YIVIOB, HAXOAWTh C HX TOMOILBIO
pa3IMYHBIE  DJIEMEHTHl  HPSAMOYTOJNBHOTO  TPEYrolibHUKa  («pelieHHe  MPSIMOYrOJIbHBIX
TPEYroJILHUKOBY). HaxoauTh (C OMOIIBIO KalbKYJISATOPA) JIHHBI U YIJIbl JJIsl HETAOIUYHBIX
3HAYEHHUM.

[Tonp30BaThcst  popMyaaMH  OPHUBENAEHHS M OCHOBHBIM  TPUTOHOMETPUYECKUM
TOXKJIECTBOM JJIS1 HAX0XKJIEHUSI COOTHOILIEHUI MEXKYy TPUTOHOMETPUYECKUMU BEINYNHAMM.

Hcnonp3oBaTh TEOpPEMbl CHHYCOB UM KOCHHYCOB JJISi  HAxXOXACHUS  PA3IMUHBIX
JNIEMEHTOB TPEYrOJbHUKA («PEIICHHE TPEYroNbHUKOB»), NPHMEHITh WX MPH PEUICHHU
F€OMETPUYECKHUX 3a7ay.

Bnaners  moHsATHsMM ~ mpeoOpa3oBaHUS  MOJOOMS,  COOTBETCTBEHHBIX  3JIEMEHTOB
nonobueix uryp. Ilonb3oBarbecst cBOWCTBaMH MOJ00MS MPOU3BOJBHBIX  (QUTYP, YMETh
BBIUUCIIATh JJIUHBI M HAXOOUTh YIJbl Y oJ00HBIX ¢puryp. IlpumeHars cBoiicTBa momoOus B
MPAKTUYECKUX 3a7a4axX. YMETh MPUBOIUTh MpUMepsl MOAOOHBIX (QUIYP B OKpYKalolleM
MHpE.

[lonp30BaThCs TEOpEMamMH O NPOU3BEACHUM OTPE3KOB XOpA, O THPOU3BEICHUH
OTPE3KOB CEKYILUX, O KBaApaTe KacaTeJIbHOM.

[Tonp30BaThCsl BEKTOpaMH, TOHUMAaTh HMX TEOMETPUYECKUH U (U3NYECKUN CMBICT,
OPUMEHSATh MX B PEIIEHUH TIeOMEeTpUYecKHUX U ¢u3mueckux 3agad. [IpumeHsars

29

U IIPaKTUY



CKaJLIPHOC MPOU3BCACHUC BCKTOPOB IJIA HAXOXKACHUSA JJIMH U YI'JIOB.

ITone3oBaTnsCs MCTOAOM KOOpAWMHAT Ha IIJIOCKOCTH,

FEOMETPUYECKUX U MPAKTUYECKUX 3a1ad.
Bnazers NOHATHAMHM IIPABHIBHOIO MHOTOYIOJBHHUKA, IJIMHBI OKPYKHOCTH, IUIMHBI IyI'H
OKPYKHOCTM M paJuaHHOM Mepbl yIVIa, yMETh BBIUMCIATH IUIOLIAJAb Kpyra M €ro 4acre.
IIpuMEHATH NOIydEeHHBIE YMEHHU B IPAKTUYECKUX 3aJa4ax.
Haxoaute ocu (WM IICGHTPBI) CUMMETPHHU (UTYp, TPUMEHSTH JBHXKCHUS IUIOCKOCTH B

MPOCTEHIINX cIydasiX.

IOPpUMCHATH €ro B PCHICHHUN

HpI/IMeHHTB IMOJIYUYCHHBIC 3HAHWA HA HNPAKTUKC — CTPOUTb MATCMATUYCCKUC MOACIIM JIA

3aaa4 peanLHoﬁ KHU3HHU

U IOpOBOAUTHE COOTBETCTBYIOIIHME BBIYMCIICHHUSA C

IIPUMEHCHUEM

no100us u TPUTOHOMETPUUYECKUX byHKImn (monb3ysch, rre  HeoOXOoauMo,
KaJIbKYJIATOPOM).
TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC
N HaumenoBanu @ KoJsmnyecTBO 4acoB DJIeKTPOHHBIE
K € pa3ieioB U (mudpossbie)
n/ Bcer Kontpoabsnbl  IIpakTHyecku
TeM o0pa3oBaTejbHbIE
n 0 e padoThlI e padoThlI
NPOrpaMmblI pecypcbl
IIpocreiimne
TreOMETPUIECKU
e Gurypsl 1 ux bubnnorexa [JOK
1 CBOMCTBA. 14 https://m.edsoo.ru/7f415¢e
M3mepenue 2e
TreOMETPUIECKU
X BEJTMYMH
bubmuorexa [JOK
2 TpeyronbHUKN 22 1 https://m.edsoo.ru/7f415e
2e
[TapamtensHbIe
T —— bu6mmoreka [IOK
3 ’ 14 1 https://m.edsoo.ru/7f415e
yTJIOB %6
TpEYTroJIbHUKA o
OxpyKHOCTb 1
< Py bubmuorexa [JOK
4 YT 14 1 https://m.edsoo.ru/7f415e
I'eomerpuyecku %6
€ MOCTPOEHUs =
[ToBTOpEHME, bubnuorexa [JOK
5 00001ieHne 4 1 https://m.edsoo.ru/7f415e
3HAaHUH 2e
OBUIEE
KOJIMYECTBO
YACOB I10 68 4 0
I[TPOIT'PAMME
8 KIIACC
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https://m.edsoo.ru/7f415e2e
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https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

KoanuecTBo yacos DJIeKTPOHHbIE
Ne  HammeHoBanme
n/  pasieioB M TeM Bcer  KouTposbn IpakTHyeck (mposnic)
o0pa3oBaTte/ibHbIE
n NMporpamMmMsbl 0 ble padoThI ue padboThbl
pecypchl
YeThIpEXYroJIbHUK Bubmorexa OK
1 . 12 1 https://m.edsoo.ru/7f417e
18
Teopema Paneca
U TEOpemMa o
HPONOpLHOHATEH bu6nmoreka [IOK
2 15 1 https://m.edsoo.ru/7f417e
BIX OTPE3KAX, 18
oxo0HBIE _
TPEyroJIbHUKH
[Lnomans.
Haxoxnenue
IIomanei bubnunoreka LIOK
3 TPEYTOJILHUKOB H 14 1 https://m.edsoo.ru/7f417e
MHOTOYTOJIbHBIX 18
¢uryp. [Inomanu
oTI00HBIX PUTyp
Teopema
Tudaropa bubnunoreka LIOK
4 10 1 https://m.edsoo.ru/7f417e
Hayana 18
TPUTOHOMETPHUU
Vel B
OKPY>KHOCTH.
Brnincannsie n
OIIMCaHHBIC bubnmorexa LIOK
5 YETBIPEXYTOJIBHUK 13 1 https://m.edsoo.ru/7f417e
u. KacarenbHble k 18
OKPY>KHOCTH.
Kacanue
OKPY>KHOCTEHN
[ToBTOpEHuUe, bubmuoteka [IOK
6 00001IEeHE 4 1 https://m.edso0.ru/7f417e
3HAHHUH 18
OBIIEE
KOJIMYECTBO
YACOBIIO 68 0 0
I[TPOIT'PAMME
9 KJIACC
‘ Ne HaumenoBanue KoimuecTBo yacoB DJIeKTPOHHbIE
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n/ PasieIon M TeM Bceer Koutpoasnbl  IIpakTudeckn (ngpoBsic)
n NMPOrpaMmblI o0pa3oBaTe/ibHbIE
0 e padoThI e padoThI
pecypcsl
Tpuronomerpus.
Teope
KOCﬁHM(E:,;B u bubnmoreka [JOK
1 Y 16 1 https://m.edsoo.ru/7f41al
CHUHYCOB. 20
Pemrenne o
TPEYrOJIbHUKOB
[IpeobpazoBanu
€ Moo0usI. bubnunoreka LIOK
2 Merpudeckue 10 1 https://m.edsoo.ru/7f41al
COOTHOIIICHUS B 2c
OKPY>KHOCTH
bubnuoreka [{OK
3 Bekropsr 12 1 https://m.edsoo.ru/7f41al
2c
JlexapToBbI bubnnorexa [JOK
4 KOOpPJIMHATHI Ha 9 1 https://m.edsoo.ru/7f41al
IIOCKOCTH 2c
[IpaBunbHBIE
MHOTOYTOJIbHUK
u. Jlnuna bubnnorexa [JOK
5 OKPY>KHOCTH H 8 https://m.edsoo.ru/7f41al
IIOIIAAb Kpyra. 2c
Brruncnenune
Iomanen
TBHKeHns bubmmoteka IIOK
6 6 https://m.edsoo.ru/7f41al
MJIOCKOCTH
2c
IToBTOpEHME,
e — bubmuorexa [IOK
7 ’ 7 2 https://m.edsoo.ru/7f41al
cHUCTEMaTH3aIUs 2
3HAHUM =
OBIIEE
KOJIMYECTBO
YACOB IIO 68 0 0
I[MPOT'PAMME
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PABOYASA INPOTPAMMA  YYEBHOI'O KYPCA  «BEPOATHOCTD n
CTATUCTHUKA» B 7-9 KIIACCAX

INOACHUTEJIBHAS 3AIINCKA

B coBpemeHHOM LU(POBOM MHpE BEPOSATHOCTh M CTATUCTHKA MPHOOPETAIOT BCE OONIBLIYIO
3HaYMMOCTh, KaK C TOYKM 3pPEHHS NPAKTHUECKUX TNPHIOKEHHH, TaK U HMX POJM B 0OOpa30BaHMUHU,
HEOOXOIUMOM KaxXIoMy denoBeKy. Bo3spactaer uucino mnpodeccuil, mpu OBIAJEHUH KOTOPBIMU
TpeOyercss  Xopomias 0a3oBasi TOATOTOBKAa B O0JACTH BEPOSTHOCTH M CTAaTUCTHKH, TaKas
MOJrOTOBKA Ba)KHA JIJIs IPOIOJDKEHUS 00pa30BaHUs U JUIs YCIEIHON IPpOo(ecCuOoHaIbHOM Kapbephl.

Kaxaplii 4esoBek MOCTOSSHHO IPUHUMAET PELICHHs HA OCHOBE MMEIOLMXCS Y HErO JaHHBbIX. A
U1 OOOCHOBAaHHOIO IIPUHATUS PELICHHUs B YCJIOBUAX HEJOCTaTKAa MWJIM M30BITKA MHPOpMaIUU
HEOOXOIMMO B TOM  4YHCIE€  XOpoumo  CHOPMHUPOBAHHOE BEPOATHOCTHOE U CTAaTHCTHYECKOE
MBILLIJICHHE.

MMeHHO TOATOMY OCTpPO BCTala HEOOXOAMMOCTH CGHOPMHUPOBATH Yy  OOYydJarOIIUXCS
(GYHKUMOHAJIbHYIO  I'paMOTHOCTb,  BKJIIOHAlOUIyl0 B ce0d B  KadecTBE  HEOThEMIIEMOM
COCTaBISIIOIIEH  yMEHHE  BOCHPUHUMATh W KPUTHYECKHM  aHAIM3HPOBaTh  HMH(OPMAIHIO,
IPEACTABICHHYIO B pa3IMYHbIX (opMax, MOHMMATh BEPOATHOCTHBIA XapaKTep MHOIMX peabHbIX
IIPOLIECCOB M 3aBUCHUMOCTEM, IPOU3BOAMUTH IPOCTEHINNE BEPOSTHOCTHBIEC PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMU MpPHUHIMIAMH cOOpa, aHaiM3a u
NpPEACTaBICHUSl JAHHBIX M3 pPa3NUYHbIX cdep JKU3HM oOmecTBa H TocyaapcTBa MpUoOIIaeT
oOyJaronuxcs K OOIIECTBEHHbIM ~ MHTepecaM. l3ydeHune OCHOB KOMOMHAaTOPMKM  pa3BHBAeT
HaBbIKM OpraHu3anuu nepebopa W mojcu€Ta YKCIa BApUAHTOB, B TOM 4YHUCJIE B IPHUKJIAIHBIX
3a7ayax. 3HAKOMCTBO C OCHOBaMM TeOpuH IpagoB co34aéT MaTeMaTH4ecKuil (QyHIaMeHT s
dbopmMupoBaHus  KOMIETEHIMI B oOmactu wuHpopMaTuku © LUGPOBBIX TexHosoruil. [lpu
U3YdeHUH  CTaTUCTHUKHM W BEPOSTHOCTH  OOOTramiaroTcs  MpEACTaBIE€HUS  OOyJaromuxXcst O
COBPEMEHHOW KapTMHE MHUpa M METOAAX €ro HcciaeloBaHus, (GOpMHUpPYETCS TOHUMAHUE PpOJU
CTaTUCTUKM KaK UCTOUYHHKA COLIMAIbHO 3HAYMMON MHOpMAMU MU 3aKJaJ(bIBAlOTCS OCHOBBI
BEPOSATHOCTHOI'O MBIIIUICHUS.

B coorBercTBMM ¢ JaHHBIMH LEISIMH B CTPYKType HpOrpaMMbl y4eOHOro Kypca
«BepoATHOCTP M CTaTUCTHKA» OCHOBHOIO  00mIEro 0O0pa3oBaHUs  BBIICJIEHBI  CIEAYIOLIUE
cofepxareinpHOo-MeTonndeckue nuHUM. «lIpencraBneHne NaHHBIX M ONMCATENbHAsl CTAaTHCTUKAY,
«BeposTHOCTBY, «JNeMEeHThl KOMOMHAaTOpUKW», «BBeneHue B Teopuio rpadoBy.

Conepxxanne muHuM <«lIpencraBineHne JaHHBIX M ONKCATENIbHAs CTATUCTHKA» CIIY)KUT
OCHOBOM uig (OpMUPOBaHUS HABBIKOB padOThl ¢ HH(OpMalueld: OT YTEHHS M UHTEpIpeTaluu
uHpoOpMalMK, TpeACTaBIeHHOM B Tabnuuax, Ha JuarpamMmmax U rpagukax, g0 coopa,
MIPEICTABICHUSI W aHajiM3a JaHHBIX C HCIOJIb30BAHUEM

CTaTUCTMYECKMX  XapaKTEepPUCTHK CpeIHUX M  pacceuBaHusi. PaGoras C  JaHHBIMH,
oOyyaroniyecs ydaTcsli CUUTHIBATh M HMHTEPIPETHUPOBATh JaHHBIEC, BBIIBUraTh, APryMEHTUPOBATh U
KPUTHUKOBAaTh MPOCTEHIIINE TUIOTE3bl, PA3MBIIUIATh HAJ (AaKTOPaMH, BBI3BIBAIOLIIMMH H3MEHUYUBOCTH,
U OLIEHMBAaThb HX BJMSHHE Ha pPaccMaTPUBAEMbIC BETMUMHBI U MPOLIECCHI.

HNHTYynTHBHOE IIpeICTaBICHUE 0 CIIydaiiHOI HU3MEHUYUBOCTH, UCCIIEJOBAaHUE
3aKOHOMEPHOCTEM W TEHJIEHLIHMA CTaHOBHUTCS MOTUBHUPYIOUIEH OCHOBOM [UIsI HW3Y4EHHS TEOPUHU
BEpOATHOCTEH. bonblioe 3HaueHME MMEIOT MNPAKTUYECKUE 3afaHus, B YAacCTHOCTH OIBITHI C
KJIACCUYECKUMU BEPOSTHOCTHBIMU MOJIEIISIMH.

[TonsiTHE BEpPOSTHOCTH BBOJUTCS Kak Mepa IpaBaononolus ciaydaifHoro coObitus. Ilpu
U3ydeHUU Yy4eOHOro Kypca oOydaromuecs 3HAKOMATCS C MPOCTEHIIMMHU METOJaMH BBIYUCIECHUS
BEPOSITHOCTEN B CIy4alHBIX OKCIEPUMEHTaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU HCXOAAMH,
BEPOSITHOCTHBIMU ~ 3aKOHAMH, II03BOJISIIOIIMMHU CTaBUTh M pellaTb Oojee ClIoXHbIE 3agadd. B
y4eOHBI KypC BXOAAT HAudalbHbIE MPEJCTABICHUS O CIyYalHBIX BEIMYMHAX M HX YHCIOBBIX
XapaKTEepUCTHKAX.

B pamkax ydeOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO oOydaromuxcss ¢
MHOKECTBAMM M OCHOBHBIMHM OII€pallUMHU HAJ MHOXECTBaMH, pPacCMaTpUBAIOTCS MPUMEpPHI
IPUMEHEHHs JJI1 pEUICHHs 3a7ad, a TaKXKEe HCIHONb30BaHMS B JPYrMX MaTeMaTHYECKUX Kypcax
U y4eOHBIX MpeIMeTax.
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B 7-9 xnaccax m3ydaercss yueOHBIH Kypc «BeposSTHOCTb M CTaTUCTHKA», B KOTOPBIH BXOIAT

pasnensl: «IIpencraBienne qaHHBIX W OmucareibHas  CTaTUCTHKa», «BeposSTHOCTHY,
«DIIeMeHTBl KOMOMHATOPUKIY, «BBeIeHrne B TEOPUIO TpadoBy.
OO6ee YHUCIIO 4acoB, PEKOMEHTIOBaHHBIX ISt HU3y4YCHUS y4eOHOTO Kypca

«BepositHocTh U craructukay, — 102 gaca: B 7 kimacce — 34 waca (1 yac B Hezeno), B 8 kiacce —
34 gaca (1 gac B Hexemo), B 9 kinacce — 34 yaca (1 gac B HeIeH0).

COAEPKXAHUE OBYYEHUA
7 KJIACC

[IpencraBnenue MAaHHBIX B BUAEC TaONWL, JAdarpaMM, TpaukoB. 3amoJIHEHUE TaOIuI,
YTEHHE M IOCTPOCHHE auarpamMM (CTOJIOMKOBBIX (CTONOYATBIX) M KPYroBbix). UreHue rpaduKoB
peanpHbIX IMpoueccoB. M3prnedenne wuHpOpManuM M3 JAMAarpaMM M TaOJUL, HUCIOJb30BAHUE U
UHTEpIpeTanus JaHHbIX.

OnucarenbHast ~ CTaTUCTHKA! cpeaHee  apuMeTHyecKoe, MeJlnaHa, pa3max,
HauOoJIbIIIee U HAaUMEHbLIIee 3HaYeHNsl Ha0opa YMCIIOBBIX AaHHBIX. [IpruMeps! cinydaiiHOW H3MEHYUBOCTH.

ChyuaifHblid dKCriepuMeHT (ONBIT) M CciydaiiHoe coObiTHe. BepositHOocTh W uactota. Ponb
MaJIOBEPOSATHBIX M MPAKTUYECKU JIOCTOBEPHBIX COOBITMH B mpupone M B obOmecrBe. MoHera u
UrpaibHas KOCTb B TEOPUU BEPOSITHOCTEM.

I'pad, Bepumua, pebpo. Crenenp BepiiuHbl. Yucio péOep M cymMMapHas CTENEHb BEpLIMH.
[pencrasnenue o cesa3noctu rpada. Llenu u nukiel. [yt B rpadax. O0xox rpada (didaepoB myTh).
IIpeacraBienue o0 opueHTHpoBaHHOM TIpade. Pemenue 3amau ¢ momouibio rpagos.

8 KJIACC

[TpencraBnenue JaHHBIX B BHJIE TAOJIUL], TUarpaMM, rpadukos.

MHOXecTBO, 2JIEMEHT MHOXECTBa, MOAMHOXecTBO. Onepanuu HaJ MHOXECTBAMU:
oObequHEeHue,  mepeceueHue,  gomoigHeHue.  CBoiicTBa  omepanuil  HaJ  MHOXECTBaMH:
[EPEMECTUTENBHOE, COYETATENIbHOE, PaCIpeAeIuTeNbHOE, BKIOYeHNd. Mcnons3oBanue rpaduueckoro
IIPEICTABICHUS] MHOXKECTB JUISl ONMCAHHSA DPEAIbHBIX IIPOLIECCOB M SABIEHUH, IPU PELICHUHU 33ad.

W3mepenne paccenBaHMsl JaHHBIX. Jlucrepcus M CTaHAAPTHOE OTKJIOHEHHE YMCIOBBIX
HabopoB. /luarpamMmma paccenBaHusl.

OneMeHTapHble COOBITUS ciiydailHOro ombiTa. Ciy4aiiHble coObITHA. BeposTHOCTH COOBITHI.
OnbITBl C PaBHOBO3MOXKHBIMU 3JIEMEHTApHBIMM  COOBITHSIMU. CitydaifHbiil BbIOOp. CBs3b MeXAy
MaJIOBEPOSTHBIMU U MPAKTUYECKU JOCTOBEPHBIMU COOBITHUSMHU B MIPUPOJIE, OOIIECTBE U HAYyKE.

Hepeso. CBoiicTBa AEpEBBEB. €IUHCTBEHHOCTh IIyTH, CYIIECTBOBAHWE BHCSUYEH BEPILIUHBI,
CBSI3b MEXKIY 4YHCIOM BeplIIMH M uucioM pédep. IlpaBuno ymHoxxenus. Pemenue 3amau c
MOMOIIIBIO TpadoB.

[TpotuBononoxueie coObiTusd. [uarpamma Oiinepa. OObeAuHEHHE U TEepeceYeHHe COOBITHI.
HecoBmecTHbie coObiTusi. DopMyna CIOXKEHHS BEpOsTHOCTEH. YcCIoBHas BepOsTHOCTH. IlpaBuiio
ymHOXXeHus. HesaBucumeie coObiTus. I[lpeacraBnenue skcnepuMeHTa B BHJE JiepeBa. PerieHue
3aJa4 HAa HaXOXKJIEHUE BEPOSATHOCTEHN € MOMOIIBIO JEpeBa CIY4alHOrO 3KCIEPUMEHTA, AHarpaMm
Ounepa.

9 KJIACC

[IpencraBnenue JaHHBIX B BHMJE TaOJMI, AUarpamMM, Ipa@UKOB, HHTEPHpETalys JaHHBIX.
UYreHue 1 NOCTpoeHUE TAabJHIL, JUarpaMM, rpauKOB M0 peaJbHBIM JTaHHBIM.

[lepecranoBkn u dakropuan. CodeTanuss W 4YUCIO coueTtaHuit. TpeyrompHuk [lackais.
Pemienue 3aga4 ¢ UCMOIB30BaHUEM KOMOMHATOPUKHU.

['eomerpuyeckas BeposTHOCTb. CydaifHbIN BBIOOP TOUKH U3 (PUTYpHI Ha MJIOCKOCTH, U3 OTpe3Ka
U U3 JYTH OKPYKXHOCTH.

Hcnbitanue. Ycnex um Heynada. Cepust ucnblTaHuil 10 mepBoro ycnexa. Cepus MCHBITaHUN

34



Bbepuymm. BeposiTHOCTH COOBITHIA B cCepuU HCTIbITaHUH bepHymm.

CnyvaiiHas BeIMYMHA M pACIpelesICHHEe  BEpOATHOCTEH. MaTemMaThdeckoe OXHUIAHUE |
mucnepcus. Ilpumepbl MaTeMaTH4YecKOro OXHAAHUS KaK TEOPETHYECKOIO CpPEIHEro 3HAueHUus
BEIMYMHBI. MaTeMaTHYeCKOe OXKMJAHUE U JUCHEPCUS CIIydalHOW BEJIMYMHBI «4HCIIO YCIIEXOB B CEpPUU
UcIbITaHUuN bepHyim».

[TonsTe o 3akoHe OonblIMX yHced. M3MepeHue BeposTHOCTEH ¢ HOMOIIbI 4acToT. Ponbs u
3Ha4YeHUE 3aKOHA OOJBIINX YKHCEN B IPUPOE U OOIIECTBE.

INPEAMETHBIE PE3YJIbTATbHI

[IpenmeTHBIC pe3yabTAaTHl OCBOCHHUS MPOTpaMMbl y4eOHOro Kypca K KOHIY OOydeHUs
B / KJjacce:

Uwurare nH(bOpMAIUIO, TIPEACTABICHHYIO B TaOIUIaX, Ha JUarpaMMax, MpeICTaBJIATh JTaHHBIC
B BHAE Ta0JMIl, CTPOWTH JAMarpamMMmbl (CTOIOMKOBBIC (CTONOYATBIE) W KPYroBbl€) [0 MacCHBaM
3HAYCHUH.

OnuceiBaTh U UHTEPNPETUPOBATh PEAIbHBIC YHCIIOBBIC JTaHHBIE, IPE/ICTABICHHBIC B TaOIUIAX,
Ha JuarpaMmax, rpadukax.

Hcnonp3oBaTh I ONKMCAHUS  JAHHBIX  CTAaTHCTUYCCKUE  XapPaKTCPUCTUKH:  CpEIHEe
apupMeTHIecKoe, MeInaHa, HanOoJIbIIee U HAUMEHBIIIEE 3HAYCHHUS, Pa3Max.

MmeTh mpeacTaBieHHe O CIy4ailHOW M3MEHUYMBOCTH Ha NpUMeEpax IeH, (PU3UYECKUX BEITUYHH,
AQHTPOIIOMETPUYCCKUX JIAHHBIX, UMETh IPEJCTABICHUE O CTATUCTHYECKON YCTOHYHBOCTH.

[IpenmeTHBIE pe3yabTaThl OCBOEHMSI IPOrpaMMbl y4eOHOro Kypca K KOHIY OOydeHus
B 8 Ki1acce:

W3Bnekath U npeoOpa3oBbIBaTh MH(OPMAIUIO, MPEICTABICHHYIO B BUIE TaOJIMII, AUArpaMM,
rpaduKOB, MPEACTABIATH JaHHbIE B BUJIE TaOJMII, AUArpaMM, IrpauKoB.

OnucelBaTh JaHHBIE C IMOMOIIBIO CTaTUCTHYECKUX IIOKA3aTesel: CPeAHMX 3HAYEHUH U Mep
pacceuBanus (pa3max, JUCIIEPCHUS U CTaHIAPTHOE OTKIOHEHHE).

HaxonuTh 4YacTOThl UHMCIOBBIX 3HAUEHUH W 4acTOTHl COOBITUH, B TOM 4HCIE IO
pe3ysbTaTaM U3MEpeHU U HaOJIOICHUH.

HaxomuTh  BEpOSATHOCTM  CIOydallHBIX  COOBITMM B ONbITax, 3Has  BEPOSATHOCTHU
AJIEMEHTAPHBIX COOBITHI, B TOM YHUCIIE B OIbITaX C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITHUSMHU.

Hcnonp3oBarh rpaguueckue MOJIETIH: JEPEBO CIIy4aitHOro JKCIIEPUMEHTA,
auarpaMMbl Dijepa, YucioBas rnpsmasi.

OneprupoBaTh  TMOHATHAMH. MHOMECTBO, ITOJAMHOXKECTBO,  BBINOJHATH  ONEpallMd Hal
MHO)KECTBaMHU: OOBEIMHEHUE, I[epeceuyeHre, JOMOJHEHHE, NEePeuUucsTh DSJIEMEHThl MHOXECTB,
IIPUMEHSTH CBOICTBA MHOYKECTB.

Hcnonp3oBath Tpaduueckoe TNPEACTaBIEHUE MHOXKECTB M CBSi3ed MeXIy HUMHU 7S
ONMCaHMS TIPOLECCOB M SBJIEHUM, B TOM 4YHWCIE MpPU pEIICHUH 3aJad U3 JPYTUX Yy4eOHBIX
MIPEIMETOB U KYPCOB.

[IpenmeTHBIE pe3yabTaThl OCBOGHMSI MPOrpaMMbl y4eOHOro Kypca K KOHIY OOydeHus
B 9 kiacce:

W3Bnekate ¥ TpeoOpa3oBBIBaTh WH(GOPMAIUIO, MPEACTABICHHYI0 B Pa3IMyHBIX HCTOYHHKAX
B BHjae Ta0nwI|, auarpamMM, TpaduKoOB, TMPEACTABIATh JaHHBIE B BHAC TaONHI], JUArpamM,
rpaguKoB.

Pemarps 3amauum oOpraHuM30BaHHBIM IE€pe0OpPOM BapUaHTOB, a TaKXKe C KCIOIb30BAaHUEM
KOMOMHATOPHBIX MIPABUII M METOIOB.

Hcnonp3oBaTh onucaTeNbHbIE XapaKTEPUCTUKU JJIi MACCUBOB YHUCIJIOBBIX JAHHBIX, B TOM YHUCIIE
CpeHUE 3HAUCHUS U MEPbI paCCEHBAHUSI.

Haxomuth 4acTOThl 3HAYEHWH W  YacTOTHI COOBITHS, B TOM 4YHUCIE TOJB3YACh
pe3ynbTaTaMu MPOBEAEHHBIX U3MEPCHHUIN 1 HAOJIOICHUM.

Haxoauth BEpOSATHOCTH CIIydalHBIX COOBITUH B M3YYECHHBIX OMBITAX, B TOM YHUCIIC B OIBITaX C
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PaBHOBO3MOKHBIMH  3JICMCHTAPHbBIMU COGBITI/IHMI/I, B CCpUAX HCIBITAaHUN A0 MCPBOTO YCIICXa, B
cepusiX UCIbITaHu bepHyu.

3aKOHC

OOJIBIINX

qHuCeI

TEMATHYECKOE INTAHUPOBAHHUE

KaKk o

HNMers mpencraBiieHue O CIIy4aHOM BEIMYMHE U O pACHpENCIIeHUH BeposTHocTed. MMersb
IIPEICTABICHUE O

IIPOSIBIICHUM 3aKOHOMEPHOCTH B
ClydalHOW M3MEHUMBOCTH M O POJIM 3aKOHA OOJBLIMX YHCEN B IPUPOJE U OOILIECTBE.

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
pa3aesioB U TeM Koutpoasn  IlpakTHuec
n/n Bcero oOpa3oBaTejibHbIE
NMPorpamMmbl bie padoThI KHe padoThl
pecypchbl
bu6mmoreka [IOK
! llpencrannenne aHKbX ! 2 https://m.edsoo.ru/7f415fdc
9 OnucarenpHast 8 1 1 bu6mmoreka [IOK
CTaTUCTHKA https://m.edsoo.ru/7f415fdc
3 CnyuaitHas 5 1 bubnunoreka [HOK
W3MEHYHUBOCTh https://m.edsoo.ru/7f415fdc
4 Brenenue B Teopuro 4 bu6mmoreka [IOK
rpagoB https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB M yacToTa 4 1 bubnuoreka [IOK
CIIy4altHOTO COOBITHS https://m.edsoo.ru/7f415fdc
5 O6o0meHue, 5 1 bubmuoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/7f415fdc
OBILIEE KOJIMYECTBO 34 2 5
YACOB I10 ITPOTPAMME
8 KJIACC
KoanuectBo yacos DJIeKTPOHHbBIE
HaumenoBanue
Ne Ipakruuec  (uupposbIie)
pa3aesoB U TEM KoHTpoJubH
n/n Bcero KHUe oOpa3oBaTe/ibHbIEC
NMPOrpamMMbl ble padoThl
padoThI pecypcebl
1 [ToBTOpenue Kypca 7 4 bubnmoreka [JOK
KJjacca https://m.edsoo.ru/7f417fb2
O
) O A BuGnnorexa [IOK
' https://m.edsoo.ru/7f417fb2
PaccenBanue nanHbIX
bu6mmorexa [IOK
3 Muoskectsa 4 https://m.edsoo.ru/7f417fb2
4 BepositHOCTB 5 1 1 bubnnoreka [JOK
CIIy4aifHOTO COOBITUS https://m.edsoo.ru/7f417fb2
5 BBenenue B Teopuio 4 bubmuoreka [JOK
rpagoB https://m.edsoo.ru/7f417fb2
. bubmmoreka [JOK
6 Caysaitubie cobprms 8 https://m.edsoo.ru/7f417fb2
7 O0600meHue, 4 1 bubnuorexa [JOK
cUucTeMaTu3alus 3HaHUI https://m.edsoo.ru/7f417fb2
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OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 34 2 1
9 KJIACC
KoanuecTBo yacos DJIeKTPOHHBIE
HanmeHnoBanme
Ne Ipakrnyec  (uudposwie)
pa3aesioB U TeM KonTpoabn
n/n Bcero KHe oOpa3oBaTe/ibHbIE
NMPOrpaMMbI ble padoThI
padoTbI pecypchl
1 [ToBTOpenue kypcea 8 4 bubnmoreka [JOK
KJlacca https://m.edso0.ru/7f41a302
9 DJIeMEHTBI 4 1 bubmuorexa [JOK
KOMOMHATOPHUKHU https://m.edsoo.ru/7f41a302
3 I'eomerpuueckas 4 bubnuorexa [JOK
BEPOATHOCTh https://m.edsoo0.ru/7f41a302
bu6mmoreka [IOK
4 Hemerranms bepuysm 6 ! https://m.edso0.ru/7f41a302
. bubmuorexa [JOK
S Cotyuaiinas BenMMHa 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
6 OGobmerte, KOHTPOI: 10 ! https://m.edso0.ru/7f41a302
OBILIEE KOJIMYECTBO 34 1 5
YACOB I10 ITPOTPAMME
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