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[TOACHUTEJIbHA A 3AIINCKA

[IporpaMmma mo MartemaTwKe Juisi oOydwaromuxcs 5-9 kimaccoB pa3paboTaHaHa
ocHoBe ®I'OC OOO. B nporpamme no mMareMaTUKe y4TEHBI UJIeU U noJjioxkeHus: Konuenmum
pa3BUTHUsI MaTeMaTU4YecKoro oopasoanusi B Poccuiickoii @enepanuu.

[IpenMeToM MaTeMaTHUKU SIBISIOTCS (DYHIAMEHTalIbHBIC CTPYKTYpPhI HAIIEr0 MHpa —
MIPOCTPAHCTBEHHBIE (POPMBI U KOJTHMYECTBEHHBIC OTHOMICHUS (OT MPOCTEUIINX, YCBAMBAECMBIX
B HEMOCPEJCTBEHHOM OIIBITE, JO0 JOCTATOYHO CIIOKHBIX, HEOOXOTUMBIX I DPa3BUTHS
HAayYHBIX M TNPUKIAAHBIX HAeH). MaTemaruueckue 3HaHHS 00eCreYMBAIOT MOHUMaHUE
MPUHIIMIIOB yCTPOWCTBA W HUCIHOJB30BAaHUSA COBPEMEHHOH TEXHUKH, BOCIPHUATHE H
UHTEPIPETAMIO COLUATbHOM, JKOHOMHUYECKOW, MOJUTHYECKOW HuH(POpMalUU, AaroT
BO3MOJKHOCTh BBITIOJIHATE PACU€Thl U COCTABIATH QJITOPUTMBI, HAXOAUTH M TMPUMEHSTH
(hopMyIIBI, BIAJCTh MPAKTUYECKUMHU PUEMaMU T€OMETPUUYECKUX U3MEPCHUIA U TTOCTPOCHUH,
9UTaTh WHGOPMAIUIO, MPEACTABICHHYIO B BHUJE TaONMUI, TuarpamMM H TpadUKOB, KUATH B
YCIOBUSX HEONPEIEIEHHOCTH U MOHUMATh BEPOSITHOCTHBIN XapaKTep CIy4ailHbIX COOBITHI.

W3ydyenne wmatemMatukd QOpMHUPYET Yy OOydYalOIUXCsl MaTeMaTH4YeCKHil CTUIIb
MBIIUJICHHS], TPOSBISIONIMICS B ONpEeAeNEHHBIX YMCTBEHHBIX HaBblkax. OOydaromuecs
OCBaMBAIOT  TaKue NPUEMBI U METOAbl MBIIUICHHS, KaK HHIYKIIHS "
JNeNyKIus, OOOOICHHEe W KOHKPETH3allus, aHalli3 © CHHTE3, KIacCUPUKAUUI U
cucTeMaTtu3aius,abcrparupoBanue u aHanorus. OObEKThl MATEMaTHYECKUX YMO3AKITIOUEHUH,
MpaBUjia WX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAaHM3M JIOTUYECKHX IMOCTPOCHUH,
CHOCOOCTBYIOT BBIpAOOTKE yMeHHsS (QOpMYIUpOBaTh, OOOCHOBBIBATH U JOKa3bIBATh
CY)XKJEHHUS, TEM CaMblM pPa3BUBAIOT JIOTMYECKOE MbIIIeHHEe. V3ydeHne MareMaTuku
obecnieunBaeT (pOpMHPOBAHUE ANTOPUTMUYECKOM KOMIIOHEHTHI MBIIUICHUS W BOCIHTAHUE
YMEHHH JEHCTBOBATh o 3aJJaHHBIM aNropuTMam
COBEPIIIEHCTBOBATh U3BECTHBIC WKOHCTPYHUPOBaTh HOBBIE. B mporiecce pemenus 3aaau
— OCHOBOU y4eOHOW NeATEeNbHOCTH Ha YpOKaxX MaTeMaTHKH — Pa3BUBAIOTCS TBOpUECKas U
MpHUKJIaHAs CTOPOHBI MbIUIeHUs. OOyueHue mMaTeMaTuke AaéT BO3MOXKHOCTh Pa3BUBATH y
oOydaromuxcsi TOYHYIO, pPallMOHANBHYID U HMH(POPMATUBHYIO peYb, YMEHHE OTOHpaTh
HaumOojee MOAXONAIINE S3BIKOBBIE, CHMBOJHMYECKHE, Trpaduueckue cpeiacTBa  ams
BBIPAXKEHUS CY)KJIEHUM M HArJsAHOTO MX MPEICTABIICHHUS.

[Ipu u3ydeHnn MaTeMaTUKH OCYIIECTBIISIETCS O0Iee 3HAKOMCTBO C METOJaMH MMO3HAHUS
JEMCTBUTENHOCTH, MPEJICTABICHUSAMHU O NpPEeIMETe M METOJAaX MAaTeMaTUKH, MX OTIMYUU OT
METO/IOB JPYIMX €CTECTBEHHBIX W TYMaHUTapHBIX HAayK, 00 OCOOEHHOCTSIX MPUMEHEHUS
MaTE€MaTUKU JJis1 PEIICHHs] HAyYHbIX U MPUKIIATHBIX 3a/a4.

[IpuoputeTHpiMu  1enssMH  OoOyueHusi MaTemaTuke B 5-9 Kiaccax SIBISIIOTCS:
dbopMupoBanue LEHTPaIbHBIX MaTeMaTHYECKUX NOHATHM  (YMCIO,  BEJIWYUHA,
reomerpuueckas Qurypa, TepeMeHHas, BEpPOSTHOCTh, (YHKIHUSA), OOECIICUMBAIONIINX
MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTeMaTH4ecKoro oOpa3oBaHUs 0Oydaroluxcs;
MoJIBeJIeHHEe O0y4aromMxcs Ha JOCTYIHOM JUIsi HMX YPOBHE K OCO3HAHUIO B3aMMOCBS3H
MaTeMaTHKH M OKPYXKAloIllero MHupa, MOHMMaHUE MaTEeMaTUKU KaK YacTH OOIIEH KyJIbTYypbl
4eJI0BEYECTBA;

pa3sBUTHE WHTEJUIEKTYaJbHBIX W  TBOPYECKUX CHOCOOHOCTEH  0oOydaromuxcs,
M03HABATEIbHON AKTUBHOCTH, MCCIEA0BATEIbCKUX YMEHUHN, KPUTHUYHOCTH MBIIUICHUS,
MHTEpeca K U3YUeHHIO MaTeMaTHKH;

dopmupoBaHue  (PyHKIMOHAIBHONH  MaTeMaTUYeCKOM  TPaMOTHOCTH:  YMEHUs



pacro3HaBaTh IMPOSIBICHUS MaTeMaTHYECKUX IOHATHH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peanmbHBIX KU3HEHHBIX CHUTYAlMsIX M TpPU M3YYCHUU JPYTUX YUYEOHBIX IPEIMETOB,
MIPOSIBJICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (POPMYITMPOBATH UX HA SI3bIKEMATEMATHKH U
CO3/1aBaTh MaTEeMaTHYECKHE MOJEIH, IPUMEHATh OCBOEHHBIM MaTeMaTHYECKUM ammapar Jyis
pelIeHns NPAaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATh U OLICHUBATh I1OJyYCHHbIE
pe3yJIbTaTHI.

OCHOBHBIE JIMHUU COJEPKAHUS MPOrpaMMbI IO MareMaTuke B 5—9 kmaccax: «Hucmau
BBIUUCIICHUS», «Anredpay («Anredpanyueckue BhIPAXKEHUSN», «YPaBHEHUS U HEPABEHCTBAY),
«Dynkuuny, «l'eomerpus» («l'eomerpuueckue GUrypsl U UX CBOWCTBay, «M3mepeHue
IFE€OMETPUUYECKUX BEIMUYUH»), «BeposATHOCTh M cTaTUCTUKa». J[aHHBIE JTUHUM pPa3BUBAIOTCS
napajiesIbHO, KaX/1asi B COOTBETCTBUH C COOCTBEHHOMH JIOTHKOW, OJTHAKO HE HE3aBUCUMO OJTHA
OT IpYrO#, a B TECHOM KOHTAKT€ U B3aUMOJAEUCTBHUH.

Copnepxanue nporpaMmbl IO MaTeMaTHKE, pachpeAeiaéHHOe MO TojaM oOy4yeHHs,
CTPYKTYPUPOBAHO TaKMM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, IPUHLUIINAIBHBIM BOIIPOCAM
oOyyaromuecst oOpallaguch HEOJHOKPAaTHO, YTOOBl  OBJIAJEHHE MaTeMaTUYECKUMHU
MNOHATUSMM U HaBbIKAMM OCYILIECTBIIUIOCH IIOCIEAI0BAaTEIbHO M  MOCTYNATENbHO, C
COOJIFOJICHUEM TPUHIMIIA MPEEeMCTBEHHOCTH, @ HOBbIE 3HAHMUs BKIIOYAIUCh B OOIIYIO
CHCTEMY MaTeMaTU4YEeCKMX MpPEJCTaBICHUNA O0OydyarolMXcs, paciuupss M yriayomss eg,
00pa3ys NpOYHbIE MHO>KECTBEHHBIE CBA3H.

B coorBerctBun ¢ ®I'OC OOO Martematuka sBIsS€TCS 00s3aTEIbHBIM yYEOHBIM
MpeAMETOM Ha YpPOBHE OCHOBHOIO oOmiero ooOpazoBanusi. B 5-9 kmaccax maremarnka
TPAJUIMOHHO H3y4YaeTcs B paMKax CIEIYIONIMX Y4eOHBIX KypcoB: B 5—6 Kiaccax — Kypca
«Marematuka», B 7-9 kiaccax — KypcoB «Aunredpa» (BKIOYas 3JIEMEHThl CTaTUCTUKU U
Teopuu BeposaTHOCTEN) u «I'eomeTpusi».

[TporpamMoii 1o MaTeMaTHKE BBOJUTCS CaMOCTOSATENbHBIM  yd4eOHBIH  Kypc
«BeposATHOCTD M CTAaTHCTUKAY.

O011iee yncI0 4acoB, PpEKOMEHIOBAaHHBIX JJIS1 U3y4EHUsI MaTEeMAaTHUKH (0a30BbIl YpOBEHB) Ha
YpPOBHE OCHOBHOTO 00111er0 oOpasoBanust, — 952 waca: B 5 kmacce — 170 gyacos (5 yacoB B
Heneno), B 6 kimacce — 170 yacos (5 yacoB B Heelnto), B 7 kitacce —204 yaca (6 4acoB B HEJIEIIO),
B 8 kiacce — 204 yaca (6 yacoB B Hezeno), B 9 kinacce — 204 vaca (6 4acoB B HeZeIIiO0).

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBLIIET'O OBPA3OBAHUA

W3yueHre MaTeMaTHKA Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAIPaBIEHO Ha
JOCTUXKCHHUC O6y‘-IaI-OH_[I/IMI/IC$[ JIUYHOCTHBIX, MCTAINMPECAMETHBIX u MNpEAMETHBIX
00pa3oBaTeNbHBIX PE3YyIbTATOB OCBOCHUS yU4eOHOTO MpeaMeTa.

JIMUHOCTHBIE PE3YJIBTATHI
JIN4HOCTHBIE Pe3yJIbTAThI OCBOCHUS IIPOrPaMMBbI 10 MATEMATUKE XapaKTEPU3YOTCS:

1) naTpuoTHyecKkoe BocnUTAHME:

MpOSIBJICHUEM HHTEpeca K MPOIUIOMY M HACTOSLIEMY POCCUMCKOM MaTeMaTHKH,
[IECHHOCTHBIM OTHOIIEHWEM K JOCTHKEHUSM POCCUHUCKHUX MATEMaTUKOB M POCCHUHCKOMN
MAaTeMaTUYECKOM IIKOJIbl, K MCHOJIb30BAHUIO ATUX JIOCTHIKEHHH B JpPYyrUX HayKax H
MPUKIIATHBIX chepax;



2) rpaxaanckoe M 1yXOBHO-HPABCTBEHHOE BOCIUTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO O0S3aHHOCTEW TpakJaHWHA U peaju3alidl ero Ipas,
MIPE/ICTaBJICHUEM O MaTeMaTUYeCKUX OCHOBaX (YHKIIMOHMPOBAHMS Pa3IUYHBIX CTPYKTYD,
SIBJIGHUH, MTPOLIEYp TPa)kIaHCKOro 001ecTBa (HanpumMep, BEIOOPHI, OMPOCH), FOTOBHOCTHIO K
00CYXKJIEHUIO 3TUYECKUX MPOOJIEeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTH)KCHUN
HayKH, 0CO3HAHMEM BKHOCTH MOPAJIbHO-3TUYECKUX MPHUHIIUIIOB B IEATEIHLHOCTH YUEHOTO;

3) TpynoBoe BocnuTanue:

YCTAHOBKO} HAa aKTHBHOE ydacTHe B PElIeHHH IPAKTHYECKUX 3a7ad MaTeMaTHUecKOH
HaNpaBJIEHHOCTH, OCO3HAHHMEM BAXKHOCTH MAaTeMaTHUeCKOTO 0OPa30BaHMS Ha IPOTSIKEHHH
BCeil JKU3HM IS YCIIEIHOH NPo(ecCHOHANBHON AeATENbHOCTH M PAa3BUTHEM HEOOXOIMMBIX
YMEHHMH, OCO3HAHHBIM BHIOOPOM M TIOCTPOGHHEM  MHIMBHIYadbHOM TPaeKTOpUH
O6pa30BaHI/I$I nu JKNU3HCHHBIX IIJIAHOB C yqéTOM JIMYHBIX HWHTCPCCOB U 06HICCTB6HHI)IX
MOTPEeOHOCTEH;

4) acreTnyeckoe BOCHHTAHUE:

CIOCOOHOCTBIO K JMOIMOHATLHOMY U ICTETHYECKOMY BOCHPHATHIO MATEMATHYECKHX
00BbEKTOB, 3ajay, pENICHHH, pacCyXKIeHHWl, yMEHHMIO BHIETh MAaTeMaTHYECKHe
3aKOHOMEPHOCTHU B HCKYCCTBE;

5) IHMEHHOCTU HAYYHOI'O ITO3HAHUSA
OpHeHTaHHCﬁ B ACATCIIbBHOCTU HA COBPEMCHHYIO CUCTEMY HAYHYHBIX HpeﬂCTaBHCHHﬁO6 OCHOBHBIX
3aKOHOMCPHOCTAX Pa3BUTHA YCIIOBCKA, IPUPOABI U O6HI€CTB3, IMOHUMAaHUEM MaTeMaTHIECKOM
HAYyKH KaK ccbepLI YeJIOBEYECKON ACATCIIBHOCTH, 3TAaIlOB eé Pa3BUTHUA U 3BHAYUMOCTHU JJIA
Pa3sBUTHUA HUBUIIM3allU, OBJIAACHUEM A3BIKOM MAaTCMATUKU U MaTeMaTHYCCKOM KyanypOfI KakK
CpeACTBOM IIO3HAHUA MHUpA,

OBJIaJICHUEM HpOCTGfIHIHMH HaBBIKaMU I/ICCJ'IeI[OBaTeJ'II)CKOI\/’I JACATCIIbHOCTH,

6) ¢pusnueckoe BocnuTanue, GOPMUPOBAHUE KYJIbTYPbI 310POBbS HIMOIHOHAIBLHOTO
Os1aromosyqusi:

TOTOBHOCTBIO NPHUMEHATH MAaT€MAaTUYECKUE 3HAHMS B MHTEPECAX CBOErO 370POBbS,
BEJICHUS 3/10pOBOT0 00pasa KM3HU (310pOBOE NMUTaHKE, COATaHCUPOBAHHBIA PEXUM 3aHITUN
U OTIbIXa, peryispHas ¢puznyeckas akTUBHOCTb), C()OPMHUPOBAHHOCTBHIO HaBbIKa pediekcuu,
MIPU3HAHUEM CBOETO MpaBa Ha OUIMOKY U TAKOTO e MpaBa IPYyroro 4esoBeKa;

7) 3KoJ0rHuecKoe BOCIUTAHHE:

OpUEHTaIlel Ha TMpUMEHEHHEe MaTeMaTHYeCKUX 3HAHUN [JIsS penieHus 3aaad B
00JacTH COXPAHHOCTH OKPYXKAIOLIEH Ccpeapl, MIAHUPOBAHUS TOCTYIIKOB M OICHKH WX
BO3MOXKHBIX TOCJEICTBUN I OKPY>KaIOLIEH Cpeabl, OCOZHAHMEM IJI00AIbHOTO XapakTepa
AKOJIOTHYECKUX MPOOJIEM U MyTeH UX PEeIICHNUS;

8) amanTanus K M3MEHSIOIMMCS YCIOBHAM COMHATBLHOI H IPUPOIHOI Cpe/IbI:

TOTOBHOCTBIO K JIEHCTBUSM B YCIOBHSX HEONPENEIEHHOCTH, MOBBILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUUECKYIO JeSATENbHOCTh, B TOM UHCJIE YMEHUE YUUTHCS Y
JOpyTUX Jrofeil, nmpuoOpeTatb B COBMECTHOM JESATENIbHOCTH HOBBIE 3HAHUS, HaBBIKU U
KOMIIETEHIIUY U3 OIBITA APYTHUX;

HEO0OXOUMOCThIO B (POPMUPOBAHUU HOBBIX 3HAHHWI, B TOM uucie (OpMyIUpOBAThH
UJeH, TOHATHUS, TUNOTE3bl 00 OOBbEKTaxX M SBJICHHSIX, B TOM YHCJIE paHee HE HM3BECTHBIX,
0CO3HaBaTh AC(PUUUTHI COOCTBEHHBIX 3HAHMH M KOMIIETEHTHOCTEW, IJIAHUPOBATH CBOE
pa3BUTHE;



CIIOCOOHOCTBIO OCO3HaBAaTh CTPECCOBYIO CUTYyallMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYallMIO0 KaK BBI30B, TPEOYIOMIMI KOHTPMEP, KOPPEKTUPOBATH MPUHHUMAEMbIE PEIICHUS U
neicTBus, GopMynupoBaTh U OLICHUBATH PUCKU U MOCIEACTBHS, (POPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynbrare OCBOSHHUS MPOTrpaMMbl MO MaTE€MaTHKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpaszoBanus y oOyuwaromerocss OyayT chopMUpOBaHBI METaNpPEIMETHBIE PE3yJIbTaThI,
XapaKTEPU3YIONIUECS OBJIAJICHUEM YHUBEPCAIBHBIMH I103HABATEIBHBIMH  JICHCTBUSIMH,
YHUBEPCAIbHBIMM KOMMYHHKATUBHBIMU JIEUCTBUSIMU U YHUBEPCAIBHBIMU PETYJISITUBHBIMHU
NEUCTBUSIMU.

Ilo3naBaTenbHbIC YHHBepcaJibHble y4eOHbIe AelicTBUS
ba3oBble jioru4yeckue 1eicTBus:

BBISIBIISITh M XapaKTEPU30BATh CYNIECTBEHHBIC MPHU3HAKH MAaTEMAaTHYECKHX OOBEKTOB,
MOHATUH, OTHOWICHUH MEXIy TOHATHAMH, (DOPMYIMPOBATH OINPEACICHUS TOHITHH,
yCTaHaBJIMBaTh CYLIECTBEHHBIH MpPHU3HAK KiIacCU(UKALMK, OCHOBaHUS AJs 0000IIEHUs U
CPaBHEHUs, KPUTEPUU IIPOBOIMMOI0 aHAJIN3A;

BOCIPUHUMATh, POPMYJIUPOBATH U IPEOOPA30BHIBATH CYXK/ICHUS: YTBEPIUTEIbHbBIE

Y OTPUIIATeNIbHBIC, CIUHUYHBIC, YACTHBIC M OOIINE, YCIOBHbIC,

BBUIBISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aHMOCBSI3M ¥ MPOTHBOPEYHS B
(akTtax, JOaHHBIX, HAONIOACHHUSAX W  YTBEPXKICHUSX,  Mpejaratb  KPUTCPHH IJISI
BBISIBJICHHUS 3aKOHOMEPHOCTEH M IIPOTHBOPCUHI;

JIeTIaTh BBIBOJBI C MCIOJIb30BAHUEM 33aKOHOB JIOTMKH, JISAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIFOUCHUH, yMO3aKIFOUSHUH 10 aHAJIOTUH;

pa3dupaTh  JIOKa3aTeNbCTBA  MATEMATUYEeCKUX  YTBEPXKACHHH  (TpsMble ¥ OT
NPOTUBHOTO), MPOBOJUTH CAaMOCTOSTEIBHO HECIOXKHBIE OKa3aTeNbCTBA MaTeMaTHYECKUX
(daKkTOB, BBICTpaMBaTh ApPryMEHTAlMIO, MPUBOJUTH TpPHUMEPBl M  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE PACCYKICHHUS;

BBIOMpATh CHOCOO pemeHus y4eOHO# 3amauu (CpaBHUBATH HECKOJIBKO BapHaHTOB
pelieHusi, BHIOMpaTh HamOoyiee MOAXOMAMMN € Y4ETOM CaMOCTOSITEIBHO BBIICICHHBIX
KPUTEPUEB).

ba3oBble ucciienoBaTeIbCKue 1eliCTBUS .

UCIIONIb30BaTh ~ BONPOCHI  KaK  HCCJIEAOBATEIbCKUA  WMHCTPYMEHT  IO3HAHWS,
dbopmynupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOPEUYHE, MPOOIEMYy, CaMOCTOSTEIHHO
yCTaHAaBIMBaTh MCKOMOE U JaHHOe, (GOpMHpPOBaTH THIOTE3Y, ApPTyMEHTHPOBATH CBOIO
MO3UIUI0, MHEHHUE;

MPOBOJIUTh IO CAMOCTOSTEIbHO COCTaBJIECHHOMY IIJIaHY HECJIOXKHBIM 3KCIEPUMEHT,
HEOOJBIIOE HCCIIETOBAaHUE IO YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKTY COOOM;

CaMOCTOSITENILHO  (OpPMYyNHUpOBaTh OOOOIIEHWs] W  BBIBOJABI IO  pe3yibTaraM
MPOBEACHHOTO HAOJIOACHHS, WCCIIEIOBAHUS, OICHHBATh JOCTOBEPHOCTh MMOJIYYCHHBIX
PE3yIbTaTOB, BHIBOJOB U 0000IIEHUII;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHUE MPOIIECCA, & TAKKE BBIIBUTATh MPEANOI0KEHUS
O €ero paSBI/ITI/II/I B HOBBIX yCJ'IOBI/ISIX.

Pa6ora ¢ unopmaunmeii:
BBIABIIATH HEAOCTAaTOUYHOCTH u I/I361>ITO‘-IHOCTI> I/IH(bOpMaI_II/II/I,



JTAaHHBIX,HEOOXOTUMBIX JIIsl pELICHUS 33/1a4U;
BbIOHMpaTh, aHAJTU3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATH HH(POPMALIHIO
Pa3IMYHBIX BUIOB U (hOPM MIPE/ICTABICHHUS,
BbIOHpaTh (OopMy IMpecTaBICHHUS HHPOPMAIMHN U UIUTIOCTPUPOBATH pelllaeMble3alaun
CXeMaMH, AuarpaMMaMu, HHOU rpaduKoi U uX KOMOMHALIMSIMU;
OLICHUBATh HAAEKHOCTh MH(POPMAIMHU MO KPUTEPUSIM, MPEATIOKEHHBIM YUUTEIEMUIH
chOpMYyIUPOBAHHBIM CAMOCTOSITENIBLHO.

KomMmyHukaTHBHBIC YHHBepcaJbHble YuyeOHbIe 1eiiCTBHSA:
BOCIIPMHUMATh U (YOPMYIUPOBATh CYXkJAECHUSA B COOTBETCTBHM C YCIOBUSAMU U LEJIAMU OOIIEHUS,
SCHO, TOYHO, TPAMOTHO BBIpaXkaTb CBOIO TOYKY 3PEHHUS B YCTHBIXM IIMCbMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUS T10 X0y peIlIeHUs 3a/1aul, KOMMEHTHPOBATh

MIOJTyYEeHHBIH pe3yJbTarT;

B X0JI¢ 00CY)KACHHUS 33/1aBaTh BOIPOCHI IO CYHIECTBY 00CYKIa€MOM TeMbl, IPOOIEMBI,
peraeMoi 3a7auu, BbICKa3bIBaTh MJI€U, HALIEJIEHHbIE HA TIOUCK PEIIEHHs], COIOCTAaBIIATh CBOU
CYXKJEHMSI C CYXKJIEHUSMHU JIpyIrMX YYacTHMKOB JHajiora, OOHapyKMBaTh pasziudue MU
CXOJICTBO MO3MIINHI, B KOPPEKTHOU (hopme popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

IPECTaBIATh Pe3yJIbTaThl PELICHUs 3a/1a4M, SKCIIEPUMEHTA, UCCIEOBAaHUs, IPOEKTa,
CaMOCTOSITENTLHO BBIOMpaTh (opMaT BBICTYIUIGHHS C YYETOM 3a4ad TPE3EHTAlUU |
0CcOOEHHOCTEH ayTUTOPUH;

HOHUMAaTh U UCHOJIb30BATH NIPEUMYIIECTBA KOMAHHON U MHIUBHyaJIbHON pabOThIIIPU
peleHrH yueOHbIX MaTeMaTHUECKUX 3a71ad;

IPUHUMATh 1eJIb COBMECTHOM JESATEIbHOCTH, INIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paloThl, pacnpeAensTb BUIbl pabOT, JOroBapUBaThCs, OOCYXKIaThb MpPOIECC U pe3yabTar
paboThl, 0000111aTh MHEHUST HECKOJIBKUX JTHOJIEH;

y4yacTBOBaTh B TIpPyHmHoBbIX (opmax paboTel (00CyXkIeHUs, OOMEH MHEHUSIMU,
MO3TOBBIE HITYPMBI U JIpYTHE), BBIIOJIHATH CBOIO 4YacTh pabOThl M KOOPAUHHPOBATH CBOM
JEeUCTBUS ¢ APYrMMM YJ€eHaMHU KOMaHbl, OLICHWBaTh KauecTBO CBOEr0 BKJIaJa B OOIIUH
MPOJYKT O KPUTEPHSIM, CHOPMYITHMPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBUS.

PeryasitTuBHble YHMBepcalibHble yueOHbIe AeliCTBUSA
Camoopranu3anusi:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, AJTOPUTM peIIeHUs 3afaud (MM ero 4vacTb),
BBIOMpATh CIOCO0 pElIeHUs ¢ YUETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI pPEIIeHUH ¢ yuéTOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIBb:

BJIAJIETh CIIOCOOAMH CaMOINPOBEPKHU, CAMOKOHTPOJISI Tpoliecca U pe3ynbTaTa pelieHus
MaTeMaTHYECKOH 3a7auu;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTHh IIPH PELICHUM 33]a4M, BHOCHUTH
KOPPEKTHBBl B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIbCTB, HANWICHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYJIHOCTEW;

OLCHUBATb COOTBETCTBUC PE3YyJIbTaTa ACATCIbHOCTHU MOCTaBJICHHOMN eI U yCIIOBUSAM,
00BICHITH MNPUYUHBI JOCTHIXXCHUA HIIW HEAOCTHXKCHUA LCIU, HAXOAUTH OH_II/I6Ky, JaBaThb
OLIEHKY IPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATbBI

HpeI[MCTHBIe PE3YIbTAaThl OCBOCHHA IMPOrpaMMbl IO MATCMATUKC MPCACTABJICHBI I10



rogaM oOydYeHHs B CICIYIOIINX pa3zeax MporpaMMbl B paMKax OTACIBHBIX YIeOHBIXKYPCOB:
B 56 kiaccax — Kypca «MartemMatukay, B 7—9 kiaccax — KypcoB «Aureopay,
«["eometpus», «BeposiTHOCTh U CTATHCTUKAY.

PABOYAS TIPOTPAMMA YYEBHOT'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

MNOACHUTEJIBHASA 3AIINCKA

[TpropuTeTHBIMU LENSIMU O0YYEHUSI MaTeMaTHKe B 5—06 Kjlaccax sIBISIOTCS:

® TpoJOIDKeHHE POPMHUPOBAHUS OCHOBHBIX MaTEMAaTHYECKUX MOHATHH (YHCIIO,
BEJINYMHA, TeOMETpHUEcKast (hurypa), 00eCreyrBaronINX MPEEMCTBEHHOCTD U
NEPCIEKTUBHOCTh MAaTEMATHIECKOTO 00pa30BaHUs 00yUaroIIuXCs;

® Ppa3BHUTHE MHTEIUIEKTYaJbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH 00ydaromuxcs,
MI03HABATEJIbHOW aKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHHM, UHTEpeca K U3YyUEHUIO
MaTEeMaTHKU,

e [10JIBEJICHUE O0YYaIOLINXCS Ha JOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTE€MaTHUKHU U OKPYXKAIOIIEro MUPA;

e (dopmupoBanue HyHKIMOHAIFHONW MaTeMaTHYECKOW TPAMOTHOCTH: YMEHHUS
pacrno3HaBaThb MATEMaTUYECKHE OOBEKTHI B peaIbHbIX )KU3HEHHBIX CUTYaLUAX,
IIPUMEHATH OCBOECHHBIC YMEHHUS IS PEILIECHUS IIPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4,
UHTEPIPETUPOBATH MTOIYYCHHBIE PE3YIbTaThl U OLIEHUBATH UX HA COOTBETCTBUE
IIPaKTUYECKON CUTYyaIUH.

OCHOBHBIE JTMHUU COJIEP’KaHMsI Kypca MaTeMaTHKH B 5—6 kiaccax — apudmernueckas u
reoMeTpHuuecKas, KOTOpble pa3BUBAIOTCS MapajlieIbHO, KaX/1as B COOTBETCTBUHM ¢ COOCTBEHHOM
JIOTHKOMW, OJTHAKO, HE HE3aBUCHUMO OJIHA OT JIPYTOi, a B TECHOM KOHTaKT€ W B3aMMOJCHCTBUH.
Taxoke B Kypce MaTeMaTHKH MPOMCXOIUT 3HAKOMCTBO C 3J€MEHTaMM aJreOpbl U onucaTeIbHON
CTaTUCTHKH.

N3yuenne apudmMeTHueckoro Marepuana HAauMHAETCS CO CHCTEMATH3allMd W Pa3BUTHS
3HaHUW O HATypaJIbHBIX YHUCIAX, MOJYyYEHHBIX Ha ypOBHE HauaJlbHOro OOIIEro oOpa3oBaHUS.
[Ipy >TOM COBEpIIEHCTBOBAHUE BBIYMUCIUTENBHON TEXHUKM M (HOPMUPOBAHHME HOBBIX
TEOPETUYECKUX 3HAHUN COYETAeTCs C Pa3BUTHEM BBIUMCIUTENBHOM KyJIbTYphl, B YACTHOCTHU C
oOydeHreM MpOoCTEeHIINM MpuéMaM MPUKUIKUA U OLEHKU pPe3yJbTaTOB BhIUMCICHUN. M3ydyeHue
HAaTypaJbHBIX YHUCECII ITPOJOIKACTCA B 6 KJTacce 3HAaKOMCTBOM C HAaYaJIbHEIMU MOHSATHSIMH TEOpHUn
JIETUMOCTH.

Hauano u3ydeHuss OOBIKHOBEHHBIX M JAECATHYHBIX OpoOel OoTHeceHo K 5 kiaccy. OTo
HepBBIfI JTall B OCBOCHHNU )1p06e171, Korga mpouCXOJUT 3HAKOMCTBO C OCHOBHBIMU HIOCAMU,
NOHATUSIMH TeMbl. [lpu »TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOell B MOJHOM 00BEME
OpPEIIECTBYET M3YyYEHUIO JIECATUYHBIX JIpOOEH, 4TO I11eJIeco00pa3HO C TOUKH 3PEHHS JIOTUKU
U3JI0KEHUs] YHUCIOBOM JIMHMHM, KOTJa NpaBWia JIEHCTBUH C JOECATUYHBIMH JAPOOSMH MOXHO
000CHOBATh YK€ HU3BCCTHBIMU AJITOPUTMAMMU BBIIIOJTHCHUA }IeﬁCTBI/Iﬁ ¢ OOBIKHOBEHHBLIMH
Ipo0siMH. 3HAKOMCTBO C ACCATHYHBIMH APOOSIMH DPACIIUPUT BO3MOXKHOCTH JJIsI ITOHUMAHUS
00y4aromuMUCs MPUKIIAAHOTO TPUMEHEHHUS HOBOM 3alliCH MPU U3YYEHUU JPYTUX MPEAMETOB U



MIPU NMPAKTHYECKOM UCTOJIb30BaHUU. K 6 Kiaccy OTHECEH BTOPOM 3Tam B U3YYCHUU JIpoOeH, rae
IPOMCXOIUT COBEPIICHCTBOBAHNWE HABBIKOB CPAaBHEHHUS M MpeoOpazoBaHHs JIPOOEH, OCBOEHHE
HOBBIX BBIYHMCIUTENIBHBIX AJTOPUTMOB, OTTAYMBAHUE TEXHUKH BBIYHUCICHUI, B TOM 4HCIE
3HAYEHUH BBIPAXKEHUH, COAEPKAIIUX U OOBIKHOBEHHBIE, U JIECATUYHBIE JIPOOM, YCTAaHOBJIEHUE
CBsI3el MEXJy HUMH, PacCMOTpEHHE NPUEMOB pelIeHMs 3ahad Ha apoou. B nauvane 6 kmacca
IIPOUCXOJUT 3HAKOMCTBO C ITOHSATUEM MPOLIEHTA.

Oco0OeHHOCTBIO M3YYEHUS IOJOXKHUTEIbHBIX U OTPULIATEIbHBIX YHUCEN SIBISETCS TO, YTO
OHM TaKXX€ MOTYT PacCMAaTPUBAThLCS B HECKOJIBKO ATANOB. B 6 Kilacce B Hayajle U3y4eHUs! TEMBI
«IlonoxuTenpHbIE U OTPULIATENIBHBIE YUCIA» BblAENAeTCs noareMa «llenbie uncna», B paMKax
KOTOpPOM 3HAKOMCTBO C OTPHULIATEIbHBIMU YHUCIAMH U JEHCTBUSMH C IOJIO)KUTEIBHBIMU U
OTPULATENILHBIMU YHCIIAMU IIPOUCXOIUT HA OCHOBE COJEPKATENBHOIO MOAX0AA. JTO MO3BOJISET
Ha JOCTYIHOM YpPOBHE IIO3HAKOMHUTb OOYyYaroIIMXCsl IPAaKTUYECKH CO BCEMH OCHOBHBIMHU
HOHATUSAMM TE€MBI, B TOM YHUCJIE U C IPAaBUIAMU 3HAKOB IPU BBINOJIHEHUH apUPMETUUECKUX
neiictBuil. M3ydeHue palyoHajIbHBIX YMCENl HAa 3TOM HE 3aKOHYHUTCS, a OyAeT MPOJOJIKEHO B
Kypce anreOpsl 7 Kiacca.

[Ipu oOyueHMM pelIeHUI0 TEKCTOBBIX 33dad B 5—6 Kiaccax HCHOJIb3YIOTCS
apupmeTrueckue npuémsl pemeHus. [Ipu orpaboTke BHIYUCIUTENBHBIX HAaBBIKOB B 5—6 Kiaccax
paccMaTpuBarOTCS TEKCTOBbIE 3a/ladyM CIEIYIOIIMX BHJOB: 33/1a4d Ha JIBWKEHHUE, Ha 4acTH, Ha
MOKYIIKH, Ha pabOoTy U NPOU3BOAUTENBHOCTb, Ha MPOLEHTHI, HA OTHOLIEHUS] U IPOIOPLHUU.
OOyuaromiyecs 3HaKOMSTCA C MpUEMaMH peLIeHUs 3ajad 1nepeObopoM BO3MOXKHBIX BapHaHTOB,
yuatcst paboTaTh ¢ nH(poOpMalMel, peCcTaBIeHHON B popMe TaOaMIl WIK AUarpaMM.

B mporpamme yueGHOro Kkypca «MaremaTHKay NPEIyCMOTPEHO (OPMHPOBAHUE
IPOINEAEBTUUECKUX anredpanyeckux IpeacTaBieHuil. bykBa kak CUMBOJI HEKOTOPOIO 4ducia B
3aBUCUMOCTH OT MaTe€MaTH4E€CKOr0 KOHTEKCTa BBOJUTCS MOCTENEHHO. byKBeHHas CHMBOJIMKA
IIMPOKO HCIOJNB3YETCs MPEXIEe BCEro Uil 3amucH OOIIMX YTBEPXKACHUH M NPEAsIOKEHHH,
(dbopMyJ1, B YaCTHOCTH JJISl BBIYHUCIICHUSI T€OMETPUUYECKUX BEJIMYHMH, B KAUECTBE «3aMECTUTEIIS
YHCla.

B mnporpamme yuebGHOro kypca «MaremaTHka» TIpeICTaBlIeHa HarjsAHas TeoMeTpus,
HalpaBlIeHHass Ha pa3BUTHE OOpa3HOrO MBIIIICHHUS, NPOCTPAHCTBEHHOIO BOOOPAXKEHMS,
M300pa3uTENbHBIX yYMEHUH. OTO BaXHBII 3Tall B H3YYEHMM TIE€OMETPHH, KOTOPBIN
OCYIIECTBIISIETCS Ha HArJISAHO-TIPAKTUYECKOM YpPOBHE, ONMPAETCS Ha HAIISIIHO-00pa3Hoe
MbllIeHHe oOyyaromuxcs. bomnbiias posib OTBOAWUTCS NPAKTHUECKOW JAEATENbHOCTH, OMBITY,
HKCIEPUMEHTY, MoJiennpoBaHuto. OO0yyaromuecs: 3HaKOMATCS C TeOMETPUYECKUMHU (Urypamu
Ha IUIOCKOCTH U B MIPOCTPAHCTBE, C UX MPOCTEHIIMMU KOH(UTYpalUsIMU, yyaTcsl H300paxarh X
Ha HETMHOBAHHOM W KJIETYATOW OyMare, paccMaTpHBAIOT MX MPOCTeHIMe cBoicTBa. B mporecce
U3y4EHHs! HATJISIIHOM TeOMETPHUM 3HAHMS, MOJTyYeHHbIE 00yUJaloOIMMHUCS Ha YPOBHE HA4YaJIbHOTO
o01iero o0pa3oBaHMs, CUCTEMATU3UPYIOTCS U PACIIUPSIIOTCA.

CornacHo ywyeOHOMY IUTaHy B 5—6 KilaccaX HU3y4daeTcsi MHTETPUPOBAHHBIN MpeIMeT
«MareMaTuka», KOTOpPBIM BKIIIOUaeT apupMeTHUECKH MaTepuaia U HarjasAHyl0 T€OMETpHIo, a
TaKXe IMPOINEIEeBTUUECKUE CBEJCHHUS M3 aireOpbl, SJEMEHTHI JIOTUKM M Hadaja ONucaTelbHOU
CTaTHCTHKH.

Ha u3yuenne ydeOHOTO Kypca «Martemaruka» otBomutcs 340 gacos: B 5 kimacce — 170
gyacoB (5 yacoB B Heaemwo), B 6 kmacce — 170 wacoB (5 dYacoB B HEIENIO).



COJAEP)KAHUE OBYYEHUA
S KJIACC

HarypanbHble ync/ia 4 HyJIb

HatypansHoe umcno. Psn nHatypampHbix uncen. Yucno 0. M3o0pakeHue HaTypanbHBIX
YHUCeJ TOYKaMU Ha KOOPJAUHATHON (UMCIIOBOM) MPSIMOM.

[lo3unmoHHas cucreMa cuMclieHHus. PuMckas Hymepauus Kak IpUMEpP HENO3ULMOHHOMN
CUCTEMBI cunciieHus. [lecaiTuuHas cucteMa CUMCIICHHUS.

CpaBHeHHE HATypaJbHBIX 4YHCEJ, CPAaBHEHUE HATYpalbHBIX 4ucen ¢ HyJIEM. CrocoObl
cpaBHeHUs. OKpyTJeHHE HaTypaJbHbIX YUCEIL.

CrnoxxeHue HaTypaJbHBIX YMCEJ, CBOMCTBO HYyJs INpU CIOKEHUU. BplunTaHue Kak
neiicTBre, 00paTHOE CIOXKEHHUIO. Y MHOKEHHE HaTypaJbHBIX YUCEIN, CBOMCTBA HYNS U €IUHUIIBI
npu yMHOXKeHUU. JledeHue kak JeicTBHE, oOpaTHOEe yMHOKeHHI0. KOMITIOHEHTHI AeMCTBHIA,
cBsi3b Mexy HuMH. [IpoBepka pesynbprara apudmerndeckoro neiictus. Ilepemecturensnoe u
COYeTaTeJbHOE CBOWCTBA (3aKOHBI) CIOXKEHUS M YMHOXKEHHUS, PaclpeAesUTeIbHOE CBOMCTBO
(3aKOH) YMHOXKEHHUSI.

Hcnons3oBanue OykB Juisi 0003HAYEHHUS HEM3BECTHOTO KOMIIOHEHTA W 3alCH CBOWCTB
apupMeTUIECKUX JEeHCTBUM.

Jlenurenu u KpaTHbIE YMCIA, PA3JIOKEHUE HA MHOXUTENU. [IpocThie U cocTaBHbIE YUCIA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTKOM.

CreneHb C HaTypaJbHbIM IIOKa3aTeleM. 3aluCh 4YHUCIA B BHUJAE CYMMBI pa3psaHBIX
CJIaraeMbIX.

UucnoBoe BbIpakeHHE. BBIUKMCIEHHE 3HAYEHWHM YMCIIOBBIX BBIPDAXKEHHM, IOPSIOK
BBINIOJHEHUS  AciicTBui. lcmosnp3oBaHMe IIpM  BBIUMCICHMSIX IMEPEMECTUTEIBHOTO U
COYETaTEeJIbHOTO CBOMCTB (3aKOHOB) CJIOKEHUS M YMHOXKEHUS, paclpelleMTeNbHOTO CBOICTBA
YMHOXEHHUS.

Jpoou

[TpencraBienue o apoOu Kak croco0e 3amucH 4acTu BelUYUHbl. OOBIKHOBEHHBIE APOOH.
[TpaBuibHbBIE M HeNIpaBUIIbHBIE 1poOH. CMelaHHas ApoOk, IpeACcTaBlIeHne CMEIaHHOH ApoOH B
BUJI€ HENPaBUJIBHOM JpoOM W BBbIIEICHHE LEJOM YacTH 4YMciIa U3 HENPaBWIBHON ApoOu.
N3o0pakenue npobeit ToukaMu Ha YUCIOBOU MpsiMoi. OCHOBHOE CBOMCTBO JipoOu. CokpaliieHue
npo6eit. [IpuBenenue qpodu Kk HOBOMY 3HaMmeHaTelnto. CpaBHeHHE poOeit.

CrnoxeHue U BbIYMTaHUE OpoOel. YMHOXEHHe U JeneHue poOel, B3auMHO OOpaTHbBIE
npobu. HaxoskaeHne yacTu 1enoro U IeJIoro 1o ero YacTH.

Hecsatnunas 3anuck apodeit. [IpeacraBieHue aecsITHIHON ApOOU B BUE OOBIKHOBEHHOM.
N300pakeHre OECATUYHBIX IpoOel TOuKaMu Ha 4YUCIoBOM mpsMoil. CpaBHEHHE AECATUYHBIX
IpoOeii.

Apudmerndeckue IeHCTBUS C JeCATUUHBIME Ipo0siMu. OKpyTiieHHe AeCATUYHBIX Ipo0eit.

Pemienue TeKCTOBBIX 32124

Pemienne TeKCTOBBIX 3a/au apupMETHYECKHM CIOCOOOM. PerieHue joruyeckux 3ajad.
Pemrenune 3amau nepe6OpoM BceX BO3MOKHBIX BapHaHTOB. Vcmonb30BaHue MpU pELICHUH 3a/1a4
TaOJIUI ¥ CXEM.

Pemenue 3ana4, comepxaiinux 3aBUCUMOCTH, CBA3BIBAIOIINE BEIMYMHBI: CKOPOCTb, BpEMs,
paccTosiHue, IeHa, KOJUYECTBO, CTOMMOCTb. EJMHHMIIBI M3MEpeHUs: Macchl, 00bEMa, LIEHBI,
paccTosiHus, BPEMEHHU, CKOPOCTH. CBSI3b MEXy €IMHULIAMU U3MEPEHUS KaKIOW BEJIMYNHBI.



Pemenrie OCHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBieHre NaHHBIX B BUJE TAOIUII, CTOIOYATHIX AUATPAMM.

Harasanas reomerpust

Harnsgasie npeactaBienus o GUrypax Ha mjaoCcKOCTH: TOYKa, IpsAMast, OTPE30K, JIyd, yrod,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTh, Kpyr. YToil. IIpsiMo#i, OCTpBIi, TyNoOi ¥ pa3BEPHYTHIN
YTJIBL.

JnuHa oTpe3ka, METPUYECKHME EAUHULBI JUIMHBL. JIMHA JIOMaHOW, NEPUMETP
MHOT'OyToJbHUKa. MI3MepeHue U NoCTpOEHUE YIJIOB C IOMOIIbIO TPAaHCIOPTHUPA.

Harnsigaeie npencraBienus o purypax Ha MIOCKOCTH: MHOTOYTOJIbHUK, MPSIMOYTOJIbHUK,
KBaJpaT, TPEYTOJILHUK, O PaBEHCTBE (UTYD.

N300paxkenue puryp, B TOM 4ncie Ha kieTdaToit Oymare. Iloctpoenne konpurypamuii u3
YacTel MpsSMOMN, OKPYKHOCTH Ha HEJIMHOBAaHHOM M KieTdyaroi Oymare. Mcronp30BaHue CBOHCTB
CTOPOH U YIJIOB NPSMOYTOJIbHUKA, KBAPATA.

[Tnomanp npsIMOYroJibHUKa U MHOTOYTOJIBHUKOB, COCTABJICHHBIX U3 MPSIMOYTOJIBHUKOB, B
TOM 4Hcie Guryp, n300paKEHHBIX Ha KJIeTYaTOl Oymare. EquHNIIBI n3MepeHus TUTOIIA/IH.

Harnsigaele  mpeicTtaBiieHHs O — IPOCTPAHCTBEHHBIX — QuUrypax:  MPsSMOYTOJbHBIN
napajuienienumnen, Ky0, MHOTOrpaHHUKU. M300pakeHue MpOCTEHIIMX MHOTOIPAaHHUKOB.
Pa3éptku kyO6a u mnapamrenenunena. CosmaHue Mojeneil MHOTOTpaHHUKOB (M3 Oymarw,
IIPOBOJIOKH, TUIACTUIIMHA U APYTUX MAaTEPUAIIOB).

O0bEM PAMOYTOJIBHOTO Napasuienenunena, kyoa. Enuuuier nusmepenust oobEma.

6 KJIACC

HarypanbHble ynciia

Apudmernueckne AEHCTBUS C MHOTO3HAUYHBIMH HATypaJbHBIMU dYHcIaMU. YuclioBble
BBIPQ)KEHUS, MOPAJOK JEHCTBUI, MCIONb30BaHUE CKOOOK. Vcmoib3oBaHME MPU BBIYMCIEHUSX
NEPEMECTUTEIBHOTO U COUYETATEIHHOIO CBOMCTB CIOKEHUS U YMHOXKEHUS, PaclpeieTUTEIbHOTO
cBoiicTBa yMHOKeHUs. OKpyTiieHue HaTypajJbHBIX YHUCEN.

Henutenu w KpaTHbIE YHCIIa, HAUOOJBIIMK OOIIUN NENUTENh M HaWMEHbIlee oOIee
KpaTHOE. J[eIMMOCTh CyMMBI M IPOU3BEACHHUS. [leIleHNe ¢ OCTaTKOM.

Jpoou

OOBIKHOBEHHAst JIpoOb, OCHOBHOE CBOWMCTBO ApoOH, cokpaimieHue npobeii. CpaBHEHUE U
ynopsiaounBaHue Apodei. Pemienue 3a1ay Ha HaX0XJIEHUWE YACTH OT LIEJIOT0 U LEJNOro IO €ro
yacTu. [[poOHoe uuncio kak pe3ynabTar JeneHus. llpeacraBieHue AeCATUYHOM Ipobu B BUjE
OOBIKHOBEHHOM JpoOM M BO3MOXHOCTb IpEJICTaBICHUs] OOBIKHOBEHHOH JpoOH B BHUjE
necsaTHUHOM. JlecaTuunble Apodu U MeTpuueckas cuctema mep. ApudpmeTndeckue IeHCTBUS U
YHCIJIOBBIE BHIPAYKEHUS C OOBIKHOBEHHBIMH U JECITHUHBIMH JIPOOSMHU.

OtHomenue. /leneHue B JaHHOM OTHOIIEHHHM. Macmtad, npomnoprus. IIpumenenue
IIPONOPLUI NPU PELLIEHUM 3a/1a4.

[TonsiTue npouieHTa. Beiunciienne nponeHTa OT BEIMYMHBI U BEJIMYUHBI 1O €€ MPOLEHTY.
BripaxkeHue mponeHTOB JeCATUYHBIMU ApoOsmu. PemeHue 3agau Ha mpoueHTHL. BoipakeHue
OTHOILIECHHUSI BEJIMYHH B ITPOLIEHTAX.

ITosiokuTEIBHBIC M OTPHIIATEIbHBIC YHCJIA

[TonoxxutensHbple W  oTpulIaTeNbHble 4Yucaa. lleasie uncma. Moayns  4wMcina,
reoMeTpuueckas HHTepHperanuss Moayis uucia. M3o0paxeHue uucen Ha KOOpIAWHATHOU
npsamoil. YucnoBele npomexyTku. CpaBHeHue uucen. ApudMeTHuecKue JeHCTBHS C
MOJIOKUTEIBHBIMU M OTPULIATEIbHBIMU YHCTIAMH.



[TpsimoyronbHas cucTeMa KOOPAMHAT Ha INIOCKOCTH. KOOpAMHATHI TOYKM HA IUIOCKOCTH,
abcrucca u opauHara. [loctpoenune Todek u GUryp Ha KOOPAUHATHOH MJIOCKOCTH.

BykBeHHbIe BbIpakeHHs

[Ipumenenue OYKB /I 3alIUCU MaTEeMaTHYECKUX BBIpAXEHUN U mpeiokennit. CBoMCTBa
apupMeTHuecKuX JAeHCTBUNA. ByKkBeHHBbIE BBIpaXKEHHUsS M UYUCIIOBBIE MOJCTAHOBKU. ByKBEeHHBIE
pPaBEHCTBA, HAXOXJICHUE HEU3BECTHOTO0 KOMMOHEHTa. Dopmynbl, (GopMylbl mepuMerpa u
TUIOINAAM MIPSIMOYTOJIbHUKA, KBajpaTa, 00bEMa Napaiesienunena u Kyoa.

Pemenne TeKCTOBBIX 3224

Pemenne TekCTOBBIX 3ajau apupMETHUYECKUM cllocoOoM. PerieHue jiormdeckux 3azad.
Pemenue 3a1a4 nepe6opoM Bcex BO3MOKHBIX BapUaHTOB.

Pemenue 3anau, cogepxaliux 3aBUCUMOCTH, CBSA3BIBAIOIINX BEJIUUNHBI: CKOPOCTh, BPEMS,
paccTosiHUe, 1I€HA, KOJUYECTBO, CTOMMOCTb, INPOU3BOAMTENBHOCTb, BpeMs, O00bEM pPabOTHI.
EnvHuIBI M3MEpEHHs: MacChl, CTOMMOCTH, PAacCTOSHUS, BPEMEHH, CKOPOCTH. CBA3b MeEXIy
€AMHMIIAMU U3MEPEHUS KaX101 BEJINYNHBI.

Pemenne 3anmad, CBsA3aHHBIX C OTHOILEHUEM, IPONOPLHUOHAIBHOCTHIO BEJIMYMH,
IPOLIEHTAaMU; pellieHe OCHOBHBIX 3a]1a4 Ha JpOOU U MPOLIEHTHI.

OneHka U MpUKHUIKA, OKpyTieHue pe3ynbraTa. CocTaBieHHe OYKBEHHBIX BBIPaKEHUH 110
YCIIOBHIO 33]1a4H.

[IpencraBieHne AaHHBIX C MOMOINBIO Tabmui u auarpamm. CromOuaTbie AMarpamMMebl:
YTEHHE U NIocTpoeHue. UTeHne KpyroBpIX JHAarpaMM.

Harnsinnasi reomerpust

Harnsaneie npencrainenns o purypax Ha IUIOCKOCTH: TOYKA, IPsSMasi, OTPE30K, JIyd, YToll,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTh, KPYT.

B3anmHOe pacrnonokeHue [BYX MpPsSMBIX Ha IUIOCKOCTH, HapajuleibHbIE IPSMBIE,
NEPIEHIUKYIIApHBIE MpsiMble. M3MepeHue pacCTOSIHMM: MEXKIy ABYMsS TOYKAaMHU, OT TOYKH N0
NpsIMOM, JIMHA MaplUIpyTa Ha KBaJIpaTHOM CETKe.

W3mepeHne M MOCTPOECHHE YIJIOB C MOMOIIbIO TpaHCIOpTHpa. Buasl TpeyroiabHUKOB:
OCTPOYTOJbHBIN, MPSIMOYIOJbHBIN, TYNOYTOJNbHbIM, pPaBHOOEAPEHHBIH, PaBHOCTOPOHHUIA.
YeThIpEXYroabHUK, IPUMEPBI YETHIPEXYTOJIbHUKOB. 1IpSMOYrobHUK, KBaJpaT: UCIOJIb30BAHNUE
CBOICTB CTOpOH, yIJIOB, AuaroHanei. M300pakeHue reoMeTpuueckux GUryp Ha HeJTMHOBAHHOMN
OyMmare c MCIOJNb30BaHUEM LMPKYIs, JUHEHKH, yrojlbHUKA, TpaHcrnoptupa. Iloctpoenus Ha
KJIeT4aToil Oymare.

[Tepumerp MHOroyroiasHuka. [TonsaTue muomanu GUrypsl, €AMHULBI U3MEPEHUs IIIOLIA U,
[Tpubmmk€HHOE wW3MepeHue Iomaan ¢uryp, B TOM 4YHCIE€ Ha KBaJpaTHOM ceTKe.
[TpubmmkE€HHOE U3MEPEHNE AJTMHBI OKPYXHOCTH, TUIOIIAIU KpyTa.

CuMMeTpHs: LIEHTpallbHAsA, OCEBAsl U 3€pKajibHAasi CAMMETPHHU.

[TocTpoeHne cUMMETpUYHBIX PUTYD.

Harnsgnele mnpeactaBieHUss O NPOCTPAHCTBEHHBIX (Urypax: Mapajienenumnesn, Kyo,
npusMa, nmupaMujaa, KOHyc, HWIHHIP, map U chepa. M3o0pakeHrne mpoCcTpaHCTBEHHBIX (uryp.
[Ipumepsl  pa3BEPTOK MHOTOTPaHHMKOB, NMIMHApa U KoHyca. Cozmanue mojenen
IPOCTPaHCTBEHHBIX (puryp (13 Oymaru, MpoOBOJIOKH, IUTACTHUIIMHA U APYTHX MATEPHAJIOB).

[Tonsitne 00BEMaA, eqUHUIIBI U3MEpEeHHS 00bEMa. OOBEM TPIMOYTOJIBHOTO TapaljIe/enue/a,
KyoOa.



IINTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMbBI YYEBHOI'O KYPCA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHoCTHBIE  pe3yJbTaThl OCBOCHHUS NpOrpaMMbl  ydeOHOoro Kypca «MareMmaTukar
XapaKTEePU3YIOTCS:

1) narpuoTrnyeckoe BOCIIUTAHUE:

MPOSIBJIEHUEM MHTEpeca K MPOLUUIOMY K HACTOSIIEMY POCCHMCKONM MAaTeMAaTHKH, LIEHHOCTHBIM
OTHOLIEHUEM K JOCTHKEHUAM POCCHIUCKMX MATEMAaTUKOB U POCCUUCKOM MAaTeMaTUYECKOW MIKOJIBI, K
UCTIOJIb30BAaHUIO ATHX JOCTHKCHHI B PYTUX HAYKaX M MPUKIAIHBIX chepax;

2) rpaKIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

FOTOBHOCTBIO K  BBIMOJIHEHHUIO OOS3aHHOCTEH TIpaJIaHWHA U pealus3aluy ero Ipas,
MPEJICTABIICHUEM O MAaTEeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHHS PA3IUYHBIX CTPYKTYp, SIBJICHUM,
Mpolenyp TpaKJaHCKOro oOIecTBa (Hampumep, BBIOOPHI, OIMPOCHI), TOTOBHOCTHIO K OOCYXKICHHUIO
TUYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTIKEHUM HayKd, OCO3HAaHUEM
BAKHOCTH MOPAJIbHO-3TUYECKUX MMPUHIUIIOB B J€ATEIBHOCTH YUYEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha aKTHUBHOE Y4YaCTHE B pEHICHUH MPAKTUYECKUX 3aJad MaTEeMaTUYECKOU
HaIPaBJICHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTeMaTHYECKOro oOpa3oBaHUs Ha MPOTSHKECHUH BCEHM KU3HU
JUISL YCHEIIHON MpOo(ecCHOHANBHON NIeATEeIbHOCTH U PAa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM
BBIOOPOM U MOCTPOCHHEM HHIUBUIYATbHOW TPACKTOPUU OOpa30BaHMs M JKM3HEHHBIX IUIAHOB C YYETOM
JMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEIH;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOILIMOHAIBHOMY M JCTETUYECKOMY BOCTIPHUATHIO MATEMAaTUYECKUX OOBEKTOB,
3a/1a4, pelIeHU|, pacCyKI€HN, YMEHUIO BUJIETh MATEMATUUECKIE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NMO3HAHUSA:

OpUEHTAIIMEN B JCSITEIIBHOCTA HAa COBPEMEHHYIO CUCTEMY HAYYHBIX MPEJACTABICHHI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YENOBEKa, MPUPOABI U 00IeCTBa, MOHMMAHUEM MAaTeMaTHYeCKOW HayKH Kak
cdepbl UeTOBEYECKOM NEeATeNbHOCTH, ITAMOB €€ Pa3BUTHS U 3HAYMMOCTH ISl Pa3BUTHUS IMBHIM3AIINU,
OBJIQJICHHEM SI3bIKOM MaTE€MaTHKH M MaTeMaTHYeCKOM KyIbTypOW KakK CpPEICTBOM ITO3HAHMS MHpA,
OBJIQJICHHEM MPOCTEHIITMMU HABBIKAMH MCCIICIOBATEIHCKON JACATEIHHOCTH;

6) ¢usnyeckoe BocnMTaHHe, (POPMHUPOBAHUE KYJIbTYPbI 310POBbS M 3MOIHMOHAJIBHOIO
Osaromosty4us:

TOTOBHOCTBIO TPUMEHSTh MAaTeMAaTHUYECKHUE 3HAHWUsS B HMHTEPECAX CBOETO 370pPOBbS, BEIACHUS
3JI0pOBOTO 00pa3a JKM3HU (370pOBOE MHTAaHHWE, COAJIAHCUPOBAHHBIN PpEXWUM 3aHITHH U OTHbIXa,
perynspHas ¢puznyecKass akTUBHOCTH), CHOPMUPOBAHHOCTHIO HaBBIKa peIICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa IPYroro 4eiaoBeKa,

7) 3K0JI0TMYecKoe BOCIIMTAHUE:

OpHUEHTAIle Ha TPUMEHEHWE MATeMAaTHYeCKUX 3HAHWM IS pelieHus 3agad B 00JacTu
COXPAHHOCTH OKPY’KAIOUIEH cpeibl, MJIaHUPOBAHUSI MOCTYIKOB M OIIEHKH MX BO3MOXHBIX MOCIEACTBUI
JUISE OKPYXKAIOIIeH cpelbl, OCO3HAHMEM TJI00AIBHOTO XapakTepa AKOJIOTHUECKUX MPOOIeM M MyTel uxX
pernieHus;

8) axanTanust K MN3MEHAOIUMCS YCJI0BUAM COLMATBHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBbIO K JECHCTBUSAM B YCJIOBHUSIX HEONPENEIEHHOCTH, MOBBIILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUYECKYIO AESITENbHOCTb, B TOM UYUCJIE YMEHUE YUYUTHCS y APYTHX JIIOJEH,
puoOpeTaTh B COBMECTHOM 1€ TENHHOCTH HOBbIE 3HAHMSI, HABBIKW M KOMIIETEHIIMU U3 OTbITa IPYTHX;



HE00X0IMMOCTBIO B ()OPMHUPOBAHUYU HOBBIX 3HAHWUMU, B TOM YHCIIE (OPMYIUPOBATH UAEH, TTOHATHS,
TUIOTE3bl 00 OOBEKTaxX M SBJICHUSAX, B TOM YHCJIE paHEee HEU3BECTHBIX, OCO3HABaTh AC(HUIINTHI
COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, INIaHUPOBATh CBOE PA3BUTHE;

CHOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYAlMIO, BOCIIPMHHUMATh CTPECCOBYIO CHTYalMIO Kak
BBI30B, TPEOYIOIINK KOHTPMED, KOPPEKTUPOBATH MPUHIUMAEMBbIE PELICHUS U ACUCTBUA, (GOPMYITUPOBATH U
OLIGHUBATh PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeilCTBUS

ba3zoBble Joruueckue geMcTBUA:
® BBIABIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEMAaTUUECKUX 0ObEKTOB, ITOHITHH,
OTHONICHHUI MEXY MOHSATUSIMHU, GOPMYITUPOBATH ONPEACIICHUS TOHIATUN, YCTAaHABIMBATH
CYILIECTBEHHBIN MPU3HAK KJIaCCU(PUKAIIUU, OCHOBAHHUS JIJIs1 00OOOIIEHUS U CPAaBHEHUS, KPUTEPUU
MIPOBOAMMOI0 aHAIN34;

® BOCIPHUHHUMATD, q)OpMYJ'II/IPOBaTL u HpeO6paSOBBIBaTB CYXKACHUA: YTBCPAUTCIIbHBIC U
OTpULATCIIbHBIC, CIMHUYHBIC, YACTHBIC U O6HII/IG, YCJIOBHBIC,

®  BBIBISATH MATEMATUYECKNE 3aKOHOMEPHOCTH, B3aMMOCBS3H U IPOTUBOPEUUS B (PaKTax, TaHHBIX,
HaOJIIOJICHUSX U YTBEPKACHUSX, peJlaraTb KPUTEPUU ISl BBISIBJICHUS 3aKOHOMEPHOCTEN U
IIPOTUBOPEYUH;

® JCJIaTh BbIBOJABI C UCITIOJIb30BAHHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U HHAYKTUBHBIX
YMOSaKJIIO‘leHPlﬁ, YMOSaKJ'II-OLIeHI/Iﬁ 110 aHaJIOTHH,

e pa30uparh JOKa3aTEIbCTBA MATEMATUUECKUX YTBEPKIECHUH (MIPSAMBIE U OT IPOTUBHOTO),
MIPOBOJIUTH CAMOCTOSITEIIEHO HECIIO)KHBIE JI0KAa3aTeIbCTBA MATEMAaTHYECKIX (haKTOB,
BBICTpauBaTh apryMEHTAIMI0, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH
CcOOCTBEHHBIE PacCyXICHUS;

e BBIOMpATH CIIOCOO pelieHrs yueOHO! 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHNUS,
BbIOMpATh HanOoJIee MOAXOAAIIMH ¢ YIETOM CaMOCTOATENBHO BBIAECICHHBIX KPUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHSA!
® CIIOJIB30BaTh BOIIPOCHI KaK MUCCIIE0BATEIbCKUN HHCTPYMEHT MTO3HAHUS, POPMYIUPOBATh
BOIPOCHI, GUKCHUPYIOLINE IPOTUBOPEUHE, TPOOIEMY, CAMOCTOSATENBHO YCTaHABINBATh HICKOMOE U
naHHoe, GOpMUPOBATH THIIOTE3Y, APT'YMEHTHUPOBAThH CBOIO MO3ULINIO, MHEHHE;

® TIPOBOJUTH IO CAMOCTOSITETHHO COCTABIICHHOMY TUIaHy HECIIOKHBIN IKCIIEPUMEHT, HeOOIbIIIOe
MICCIIEIOBAHME TI0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO 00BEKTa, 3aBUCUMOCTEH
00BEKTOB MEX]Ty COOO0M;

®  CaMOCTOSATEIBHO (HOPMYIIHPOBATH OOOOIIECHUS U BBIBOIBI IO PE3YJIbTaTaM MPOBEASHHOTO
HAOJTIOICHUS, KCCIICIOBAHMS, OIICHUBATh JOCTOBEPHOCTH ITOJTYICHHBIX PE3yJIbTAaTOB, BEIBOJIOB U
00001IeHNI];

® [IPOTrHO3UPOBATH BO3ZMOXKHOC PA3BUTUC ITPOIECCA, a TAKIKE BEIABUT'ATh ITPCAIIOJIOXKEHUA O €T0
Pa3BUTHHU B HOBBIX YCJIOBUAX.

Pabora ¢ undopmaumeii:



BBISBJISITh HEJIOCTATOYHOCTh U U30BITOYHOCTH WHPOPMAIUH, TAHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a/1a4u;

BbIOMPATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3IUUYHBIX
BUJOB U (POPM IIPECTABICHHUS;

BbIOHpaTh opMY IpecTaBICHH HHPOPMAIMK U WLTIOCTPUPOBATH pelIaeMble 3a7a4i CXeMaMu,
JuarpaMmmamu, HHOM rpa@uKoil U uX KOMOUHAIUSAMM;

OLIEHUBATh HAAEKHOCTh HH(OPMAIMH IO KPUTEPHSIM, PEATIOKEHHBIM YUUTEIIEM HITH
c(OpPMYIHPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHI/IRaTI/IBHLIe YHuBEpCaJdbHbIC yqeﬁnme JeHCTBUA:

BOCIIPUHUMATL U q)OpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBHAMU U LECTIIMU 06IJ_I€HI/ISI,
SACHO, TOYHO, 'PAMOTHO BbIpaXaTb CBOIO TOYKY 3PpCHUA B YCTHBIX U NIMCbMCHHBIX TCKCTAX, 1aBaTh
MOSICHCHUA 110 X0y pCIICHUA 3aa4u, KOMMCHTUPOBATDH HOHy‘IGHHLIﬁ pe3yibTar;

B X0/1€ 00CYX/IEHUS 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKAaeMOM TEMBI, IPOOIEMBI,
peraeMoil 3a1auu, BbICKa3bIBaTh UJIEH, HALIEJICHHbBIE HAa TOMCK PELIEHMS], COIIOCTABISTh CBOU
CYXKICHUS C CY)KIECHUSIMU JIPYTUX YYaCTHUKOB JAMAIOra, OOHapyKUBaTh pa3ilyune U CXOJICTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPEJICTaBIISITh PE3YJIbTAThl PEIICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIIEA0BaHNUs, IIPOEKTA,
CaMOCTOSITENIHO BBIOMPATh (hOpMAT BHICTYIICHHUS C YIETOM 3324 IPE3CHTAIIMH U OCOOCHHOCTEH
ayJUTOpUH;

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHANBUAYAIBHON pabOThI IPU
peleHnH yuyeOHBIX MaTeMaTUYeCKHX 3a7ay;

NPUHUMATB 11€JTb COBMECTHOM JEATCILHOCTH, IUTAHUPOBATh OPraHU3aINI0 COBMECTHOMN paboTHI,
pacnpenensaTh BUbl paboT, JOrOBAPUBATHCS, 00CYKIATh MPOIECC U PE3yabTaT pPaboThI,
0000111aTh MHEHUS HECKOILKHUX TIOIEN;

y4acTBOBATh B TPYIIOBBIX (hopMax paboThl (00CyKIeHUS, 0OMEH MHEHHUSIMU, MO3TOBbIE IITYPMBI
U IpyTHUE), BBIIOIHATH CBOIO YaCTh pabOThl U KOOPAUHUPOBATH CBOU JEHCTBUS C PYTUMHU
YwiIeHaMU KOMaH 1bl, OLIEHUBATh KAYECTBO CBOETO BKJIa/ia B OOLIMI MPOIYKT 1O KPUTEPUSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUS.

PerynsiTuBHbBIC YHUBEpPCAJIbHbIC Y4eOHbIE 1efiCTBUSA

Camoopranmn3anus:

CaMOCTOSITENIbHO COCTABIISITh IJIaH, aJITOPUTM PELLeHus 3a7auu (MK €ro 4acTh), BHIOUPATh
CIOCO0 pelIeHNs ¢ Y4ETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEMH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yU€TOM HOBOM MH(OpPMAIIH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJICKT:

BJIAJACTH crocodamu CaMOITPOBEPKH, CAMOKOHTPOJIA MpoLecCa U pe3yJibTaTa pCIICHUS
MaTeMaTH4eCKOoM 3aga4u,

IPEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPY PEIICHUH 33]]a4H, BHOCHTH
KOPPEKTHBBI B IEITEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAWICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;



® OIICHUBATh COOTBETCTBHE PE3yJIbTaTa ACATEIHHOCTH MIOCTABJICHHOM IIEJIU U YCIOBUSAM, OOBSICHSTh
MPUYMHBI JOCTHKEHUS WU HETOCTHKEHUS LENIU, HaXOAUTh OIIKUOKY, TaBaTh OLICHKY
npUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K koH1ly 00y4eHus B 5 Kiaacce 00yJaromuics MOIy4UT CIeyIOLUe IPEIMETHbIE PE3YyIbTaThI:

Yucia 1 BBIYUCICHUSA

[lonnmMaTh M TpPaBHIBHO YHNOTPEOIATH TEPMHHBI, CBS3aHHBIE C HATYPAIbHBIMH YHCIAMH,
OOBIKHOBEHHBIMH U JIECATUYHBIMU JAPOOSMH.

CpaBHMBaTh M yNOPAJOYMBATH HATypaJbHblE 4YHCIA, CpPaBHUBATh B MPOCTEHIIMX Cilydasx
OOBIKHOBEHHBIE IPOOH, ACCSITHYHBIC APOOH.

COOTHOCUTH TOUKY Ha KOOpPAMHATHON (YMCIIOBOW) MPSAMOM C COOTBETCTBYIOUIMM €M YHUCIOM H
n300paxkaTh HaTypaJbHbIE YKCIa TOUKAMHU Ha KOOPJAUHATHOMN (UMCIOBOM) MPSMOM.

BeinonusaTe apupmernyeckue 1eicTBUS C HaTypalbHBIMU YHUCIIaMH, ¢ OOBIKHOBEHHBIMH JIPOOSIMU B
IPOCTEHIINX CIydasX.

BbInonHATs NpoBepKy, NPUKUIKY PE3yiIbTaTa BHIYUCICHUH.

OxpyrisTh HaTypajibHbIEC YHUCIA.

Pemenne TekcTOBBIX 32124

Pemate TexcToBBIE 3a7aud apU(PMETHUYECKUM CHOCOOOM U € TMOMOUIbIO OpPraHW30BAaHHOI'O
KOHEYHOro riepedopa BceX BO3MOXKHbBIX BapUAHTOB.

Pemats 3ajmaum, copepkaliue 3aBUCHUMOCTH, CBS3BIBAIOIIME BEJIUYMHBI: CKOPOCTh, BpeMms,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTb.

Mcnonb30BaTh KpaTKye 3alKMCH, CXEMbl, TaOJIUIbl, 0003HAYEHUs IIPU PELICHNH 3a/1a4.

[Tonb30BaTbCcs OCHOBHBIMH €OUHUIIAMM HM3MEPEHMs: ILI€HBI, MAacChl, pPAacCTOSHUSA, BPEMEHH,
CKOPOCTH, BbIPa)KaTh OJJTHU €IMHUIIbI BETMYUHBI UE€pe3 JApYyTHE.

W3Bnekarb, aHamUM3UpOBaTh, OLIEHUWBATh HMHQOpPMAILMIO, IPEICTaBICHHYIO B Talnuie, Ha
cTo04aToil JIuarpamMMe, HHTEPIPETHPOBATh IPEICTABICHHbIE JaHHBIE, MCIIOJIB30BaTh JlAHHBIE MpPU
pellIeHnN 3aay.

Harasignas reomerpust

[Tonb30BaTbCcs  TEOMETPUYECKUMHU  TMOHSATHUSMHU: TOYKa, IMpsMas, OTpPe30K, JIyd, Yrodi,
MHOT'OYTI'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoaNTE TpHUMEpbl OOBEKTOB OKPYXKAIOIIETO0 MHUpPA, HUMEIIMUX (GOpMY H3YHYEHHBIX
TeOMETpUUYECKUX (Puryp.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C YIJIaMU: BEpIIHMHA, CTOPOHA, C MHOTOYTOJIbHUKAMMU:
yroJl, BEpIINHA, CTOPOHA, INaroHalb, ¢ OKPY>KHOCTBIO: pajinyc, IUaMeTp, LIEHTP.

N300pakaTh M3y4eHHbIE TeOMETpUYecKHe (QUryphl Ha HEJIMHOBAHHOW M KjeTd4aTtoil Oymare c
MOMOUIBIO IIUPKYIIS U JTMHEHKH.

HaxoauTh MJIMHBI OTPE3KOB HEMOCPEICTBEHHBIM HM3MEPEHHEM C TOMOIIbIO JHMHEWKH, CTPOHUTH
OTPE3KH 3a/1aHHOM JUTMHBI; CTPOUTH OKPYKHOCTb 3aJJaHHOTO paauyca.

Hcnonp30BaTh CBOWCTBA CTOPOH W YIJIOB MpPSMOYTOJIbHMKA, KBajapaTra sl HUX IOCTPOEHUS,
BBIUMCJICHMS TTOMAAN U IEPUMETpA.

Bbruncnsate nmepumeTp M IJIOWAAb KBajapaTa, NpSIMOYToJibHHKA, (QUIYp, COCTaBICHHBIX U3
IpSMOYTOJIbHUKOB, B TOM 4Hcie GUryp, n300pakE€HHBIX Ha KJIeT4aTol Oymare.

ITonb30BaTbCcs OCHOBHBIMM METPUUYECKMMHU E€IMHULIAMH M3MEPEHHUS JIMHBI, IJIOLIA/IN; BbIpaXaThb
OJIHU €IMHUIIbI BEJINYMHBI Yepe3 ApyTHe.

PacnoznaBath napamnenenunesn, Ky0, HCIONb30BaTh TEPMUHOJOIMIO: BEpLIMHA, peOpo, IpaHb,
U3MEpPEHUs], HAXOAUTh U3MEpPEHHs Mapajuiesenunena, Kyoa.



Boruncnsate 00béM Ky0a, mapaiienenumneaa no 3aJaHHbBIM U3MEPEHUSIM, TI0JIb30BaThCs €AMHUIIAMU
U3MepeHus 00bEMa.

PemaTe HecnoKHbIE 3a1a4l HA U3MEPEHUE T€OMETPUUYECKUX BETUYMH B IPAKTUYECKUX CUTYaLIUSIX.

K koH1y 00ydenus B 6 Kjiacce 00yJaromuiics MOJIyduT CIEAYIOIINE TPeIMETHbIE PEe3yIbTaThl:

Yucaa U BbIYUCIEHUSA

3HATh ¥ IOHUMATh TEPMHUHBI, CBSI3aHHBIC C PA3IMYHBIMUA BUJAMH YMCENT U CIIOCOOAMH UX 3aIUCH,
MEPEXOIUTH (€CIIH 3TO BO3MOXKHO) OT OJHOM (POPMBI 3aIlMCH YKCTIa K APYTOM.

CpaBHUBATh U YIOPAIOYMBATH IIeJIble YKcia, OOBIKHOBEHHBIC U JIECATUYHBIE IPOOH, CPAaBHUBATD
4yyucia OJHOTO U Pa3HbIX 3HAKOB.

BeimonusATh, coudeTass yYCTHbIE W NHCHMEHHBIE TPUEMBI, apu(METHYCCKUE ACUCTBHS C
HATYPAJIbHBIMHU U LEJIBIMUA YUCIIAMU, OOBIKHOBEHHBIMH M JCCSITHUYHBIMU JIPOOSMU, MOJIOKHUTEIHHBIMU H
OTPULIATEIIbHBIMU YHCIIAMH.

BblunCsATh 3HAYEHUsT YHUCIOBBIX BBIPAKEHUW, BBINOJHATH NPUKUAKY M OLEHKY pe3yibTaTa
BBIYMCJICHHM, BBITOIHATH TPEOOPa30BAHUS YHCIIOBBIX BBIPAKEHUN HA OCHOBE CBOWCTB apu(PMETHUICCKUX
JICUCTBUM.

COOTHOCUTH TOYKY Ha KOOPJMHATHOW MPSIMOW C COOTBETCTBYIOLIUM €l YHCIOM U H300paxarhb
yyucia TOYKaMU Ha KOOPAMHATHOW MPSMOM, HAXOAUTh MOYJIb YKCIA.

COOTHOCUTH TOUKH B IPSIMOYIOJIBHOM crcTeME KOOPAMHAT ¢ KOOPAUHATAMU 3TOM TOUKHU.

OKpyrsTh LIEeble YhCia U IeCATUYHbIE IPpO0HU, HAXOAUTh IPUOIMKEHUS YHUCE.

YucsioBble 1 OyKBEHHbIE BbIPAKECHUS

[Tonnmatp U ynoTpeOasTh TEPMHUHBI, CBSI3aHHBIE C 3alMCHI0 CTEICHHU YMCIIa, HAXOAUTh KBaApaT U
KyO 4uCIia, BEIYUCISITh 3HAUCHUS YHCIIOBBIX BBIPAKCHUMN, COJIEPIKAIINX CTCIICHH.

Ilonb30BaTbcs NpHU3HAKAMM JICJIMMOCTH, pACKJIAAbIBaTh HATypaJbHBIE 4YHUCIA HA IIPOCTHIE
MHOHUTEIH.

[Tonb30BaThcs MacITaboOM, COCTABISATH IPOMOPIIUU M OTHOILIICHHUS.

Hcnonp3oBath OykBbl JUIsi OOO3HAUEHHS YHUCEN MPU 3alMCH MaTEMaTHMUYECKUX BbIPAKEHUM,
COCTaBJISITh OYKBEHHBIE BBIpOKEHUSI W (OPMYJbI, HAXOAUTh 3HAYCHUS OYKBEHHBIX BBIPAKEHUH,
OCYIIECTBIISII HEOOXOIUMBIE TTOJICTAHOBKHU U MpeoOpa3oBaHUsl.

Haxonutb HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemienue TeKCTOBBIX 32124

Pemate MHOTOIIIarOBBIE TEKCTOBBIC 3314l apU(PMETUUECKUM CIIOCOOOM.

Pemate 3amaum, CBA3aHHBIE C OTHOUIEHUEM, MPOMOPLUUOHAIBHOCTBIO BEJIWYUH, IPOIEHTaMH,
peliaTh TpU OCHOBHBIE 33/1a4M HAa JPOOH U MPOLIEHTHI.

Pemwate 3amaum, coxpepKamiue 3aBUCHMOCTH, CBS3BIBAIOIIME BEIWYMHBL: CKOPOCTb, BpeEMS,
paccTosiHue, IeHa, KOJIWYEeCTBO, CTOMMOCTb, MPOM3BOAUTEIBLHOCTh, BpeMs, 00BEM pabOThI, UCIOIb3Ys
apudmeTnuecKkue  ACWCTBHUS,  OIEHKY, NPUKHUAKY, TOJb30BaThCS  CIAWHUIAMH  H3MEPEHHUS
COOTBETCTBYIOILMX BEJIMYMH.

CocTaBnsiTh OyKBEHHBIE BBIPAXKEHHS 110 YCIOBHIO 3aJauu.

N3Bnekars nHGOpMAILIHIO, TPEACTABICHHYIO B TaOIUIAX, HA TMHEHHOM, CTOI0YATON U KPYrOBOM
JyarpaMmax, MHTEpIpEeTUPOBATh MPEACTABICHHbIEC JaHHBIE, UCIIOIb30BATh JJAHHBIE MPU PEIICHUH 3a/a4.

[TpencraBisiTh MHPOPMAIIHIO C TOMOIIBIO TAOIUI, THHEHHON U CTONOYATON AMArpaMM.

Harnsanas reomerpust

[IpuBoauTh mTpUMEpPHl OOBEKTOB OKPYXKAIOMIEr0 MHpa, HUMEIMHX (OpMYy H3YYSHHBIX
TEOMETPUUYECKUX TUIOCKUX U MTPOCTPAHCTBEHHBIX QUTYP, TPUMEPHI PABHBIX U CHMMETPUYHBIX (DUTYD.

N300paxaTh C MOMOIIbIO LUPKYIS, JTUHEHKH, TPAHCIOPTHpPA HA HEIMHOBAHHOW M KIIETYATOU
Oymare n3y4eHHBIE TUIOCKHE TeOMETpUUecKre (PUTYPhI B KOHGUTYpaAIIUUA, CHMMETPUIHBIE (PUTYPHI.

[Tonp30BaThbCsI TEOMETPUYECKUMHU TIOHSATHUSMH: PAaBEHCTBO (UTYpP, CHMMETPHS, HCIOJH30BAThH
TEPMHHOJIOTHIO, CBA3AHHYIO C CAMMETPUEH: OCh CHMMETPHUH, LUEHTP CUMMETPHHU.



HaxoauTh BeNWYUHBI YII0B U3MEPEHUEM C MOMOILIBIO TPAHCHOPTHUPA, CTPOUTH YIJIBI 3aJaHHOU
BEJIMYMHBI, TOJIb30BAThCS MPU PEUICHUU 3a/ad TpajyCHOMl Mepoil yrioB, pacno3HaBaTh Ha YEPTE)aAx
OCTPBIN, MPSIMOH, pa3BEPHYTHIN U TYNOH YTJIBI.

BbraucnsaTe UIMHY JTIOMaHOW, MEPUMETP MHOTOYTOJIbHHKA, MOJIb30BATHCA €IWHULAMU H3MEPEHUS
JUTMHBI, BBIPAXKaTh OJJHU €AMHUIIBI U3MEPEHUS JUIUHBI Yepe3 IpyTHre.

Haxoauts, ucnonb3ys uyepTEXHbIE HHCTPYMEHTBI, PACCTOSIHUS: MEXY JBYMsI TOUKaMH, OT TOUYKHU
JI0 MIPSIMOM, JUIMHY MYTH Ha KBaJIPaTHON CETKE.

BbruucnaTs miomaab (GUryp, COCTaBICHHBIX W3 MPSIMOYTOJIbHUKOB, HCIIONB30BaTh pa3dueHue Ha
NPSIMOYTOJILHUKY, Ha paBHbIE (QUTYpbI, JOCTPaUBAHHUE 10 MPSMOYTOJbHUKA, MOJIb30BATbCS OCHOBHBIMU
eMHUIIAMU U3MEPEHHUS TUIOIIAIH, BHIPAXKATh OJJHU €AMHUIIBI U3MEPEHUS TUIOLIAAN Yepe3 Jpyrue.

PacrioznaBate Ha MOJAENSX H HM300pPAKEHUAX NHUPAMUIY, KOHYC, UWJIHHIAP, WCIIOIH30BAThH
TEPMHHOJIOTHIO: BEpILIMHA, peOpo, rpaHb, OCHOBAHUE, pa3BEPTKA.

N300paxaTh Ha KJIeT4aToil Oymare mpsMOYTOJIbHBIN Mapaienenurmne].

Beramcnsate 00bEM  TPSMOYTOJILHOTO —IMapajiesienumeaa, Kyba, I0oiIbh30BaThCs OCHOBHBIMHU
eMHUIIAMU U3MEPEHUS 00BEMA;

Pemate Hecnmo)kHble 3aJayd HA HAXOXJICHHE T'€OMETPUUECKHX BEIUYMH B TMPAKTHUYECKUX
CUTYallUsX.



TEMATHYECKOE INTAHUPOBAHUE

5 KJIACC
HaumenoBanue KomuuecTBo OcHoBHOE OCHOBHBIC BHUJIBI JESTSIILHOCTH OnekTponHbie (HH(pOBLIC)
paznena(TemMbl) 4acoB coJiepyKaHKe 0o0ydJarmuxcs 00pa3oBaTeiIbHbIC PECYPChL
Kypca
HarypasbHbie gncia. 43 JlecatuuHas cucremMa YuraTh, 3alIMCHIBATh, CPABHUBATH HATYpalIbHBIC https://resh.edu.ru/subject/les
JleiicTBus ¢ cuncieHus. Psy YKCIa; Mpearatb 1 00Cy»1aTh CIIOCOOBI son/7719/start/316201/
HATypalbHBIMH HaTypalbHBIX YHCEIL. yHopsiiouuBanus yucein.M300paxars KOOpAMHATHYIO | https://resh.edu.ru/subject/le
qKCIaMu HarypanbsHbiii psia.Uncio IPAMYIO, OTMEYATh YMC/Ia TOYKaMH Ha KOOPANHATHOM

0.

Harypanbnsle uncnana
KOOPJMHATHOU MPsIMOHA.
CpaBHeHue, OKpyTieHHe
HaTypaJIbHbIX YUCEIL.
Apudmernaeckue
JEUCTBHUS

C HATypaJIbHbIMHU YHCJIaMHU.

CaolicTBanys IpU
CIIO)KEHUMH YMHO)KEHUH,
CBOMCTBA €JUHULIBI IIPH
YMHOKEHHH.

[TepemecTuTenbHOEN
COYETaTEIbHOE CBOMCTBA
CIIOKEHMSI YMHOKEHUS,
pacnpeenuTeNbHOe
CBOMCTBO YMHOKEHHS.
Jlenurenu u KpaTHble
quciia, pa3IoKeHUe
YKCJIaHA MHOXKHUTEIN.
Jenenue

¢ ocratkoMm. [Ipocteien
COCTaBHBIE YUCIIA.

IPSIMOM, HAXOJAUTh KOOPAUHATHI TOYKH.
Uccnenosars CBOMCTBA HATYPATBHOTO Psfa,

yucen 0 u 1npu cokKeHUH U YMHOXEHUU.
Hcnonp30BaTh IPaBUIIO OKPYTJIEHHS HATypaIbHBIX
qrcen. BeimonHsaTe apudmMeTnaeckue qeicTBus ¢
HaTypaJIbHBIMUYHCIIAMH, BBIYUCIIATD 3HAYCHHUS
YHCIJIOBBIX BBIPAKEHUN

€O CKOOKamu 1 0e3 CKOOOK.

3anuceIBaTh MPOU3BEICHIE B BHJIC CTCIICHH,

YUTaTh CTENEHH, UCTIOIB30BaTh TEPMHUHOIOTHIO
(ocHOBaHWME,TOKA3ATENh ), BRIYHCISATH 3HAYCHHUS
CTCIICHEH.

BBINONHATE TPUKUAKY U OICHKY 3HAYEHUI YUCIIOBBIX
BBIPOKEHUH, IPE/Iarath U MPUMEHSTh PHUEMBI
IIPOBEPKUBBIYHCIICHHMN.

Hcronbs30BaTh NpU BEIYKMCICHUAX IEPEMECTUTEIBHOE
Y COYETATEJIbHOE CBOMCTBA CIIOKEHUS U YMHOKEHMS,
pacnpenenTeNnbHOe CBOMCTBO YMHOXKEHHUS;
(dbopMynupoBaTh U NPUMEHATH MTPaBUIIA
peoOpa3oBaHUs YUCIOBBIX BhIpAKEHHI Ha OCHOBE
cBOICTB apupmernueckux neiicrauii. ccnenosars
YU CJIOBBIE 3aKOHOMEPHOCTH, BBIIBUTaTh U
000CHOBBIBaTh TMIOTE3bI, (HOPMYITHPOBATH
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[Ipu3Haku nenuMoCTH Ha 2,
5,10, 3, 9.

CteneHb ¢ HATypaJIbHBIM
mmokasareiieM. YnuciaoBbie
BBIPAXKEHUS; TTOPSATOK
neMcTBuii. Pemenne
TEKCTOBBIX3aJ1a4 Ha BCE
apudMeTHIeCKue ACUCTBUS,
Ha JIBM)KEHUE UITOKYITKU

0000I11IeHNs UBBIBOJIBI 110 pE3yIbTaTaM MPOBEIEHHOTO
UCCIIC/IOBAHMS.

®opMynupoBaTh ONpPEACTICHUS ICTUTEIS H

KpPaTHOTO, HA3bIBATh JACITUTEIHN U KPaTHBIC

YHCIIa; Paclo3HaBaTh MPOCTHIE U COCTABHBIE

yrcia; GopMyIupoBaTh U IPUMEHSTH MPU3HAKH
JnenuMocTH Ha 2, 3, 5, 9, 10; npumMeHsTh

QITOPUTM PA3NIOKEHHSI YHCIIa HA TIPOCThIE
MHO>KUTEJIH; HAXOUTh OCTaTKH OT JIEJICHUS U
HEMOJHOEYACTHOE.

Pacnio3naBaTh HCTUHHBIE U JTOKHBIE

BBICKA3bIBAHUSO HATYpPAIbHBIX YHCIIAX,

MIPUBOJIUTH PUMEPHI U

KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS M OTPHUIIAHUS
BBICKA3bIBaHU O CBOMCTBAX HATYpPAJIbHBIX YUCEI.

KoHcTpynpoBaTh MaTeMaTHUECKHUE IIPEUIOKECHUS
C IIOMOILBIO CBA30K «U», KAIN», «ECIH. .., TO...».
Pemrate TekcToBBIC 3a1a4K apU(PMETHIECCKUM
Croco60M, UCMOIb30BaTh 3aBUCUMOCTH MEXKTY
BEJIMYKMHAMU (CKOPOCTb,BpEMSl, pAaCCTOSIHUE; LIEHA,
KOJIMYECTBO, CTOUMOCTb U JIp.): aHAIU3UPOBATh U
OCMBICIIMBATh TEKCT 3aJ1au, epedopMyIUPOBATH
yCIIOBHE, U3BJIEKATh HEOOXOIUMbIE IaHHbIE,
YCTaHABIIMBATh 3aBUCUMOCTH MEXIY BEIMYNHAMU,
CTPOUTB JIOTHUECKYIO LIETIOYKY PACCYKICHUN.

MonenrpoBaTh X0/ pEeIIEHHS 33a4U C TOMOIIIbIO
PHUCYHKa, CXEMbI, TaOJIHIIBI.

[TpuBOANTE, pa30UpaTh, OLIECHUBATH Pa3IUYHBIC
peIlIeHNs,3aMUCH PEeIIeHU I TEKCTOBBIX 3a]1a4.
Kputnyecku onieHuBaTh NOTYYESHHBIN
pE3yJIbTaT,0CYIIECTBIATh

CaMOKOHTPOJIb, IPOBEPsis OTBET HA

COOTBETCTBHUE YCJIOBHIO, HAXOANUTh
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OIIINOKH.

Pemmatp 3a1aun ¢ mOMOINBIO repedopa Beex
BO3MO>KHBIXBapHUAHTOB.

3HAKOMHTBCS C HCTOPUEH Pa3BUTHS apUPMETHKN

Harnsannas reomerpust.
JIuHuum Ha miIockocTH

12

Touka, npsamas,
OTPE30K, JTyY.
Jlomanas.
H3mepenue mnHbI
OTpE3Ka,
METpUUYECKHUE
SIMHUIIBI
WU3MEPEHUs IJIUHBI.
OKpy»XHOCTb U KpYT.

[IpakTuueckas
pabora

«IlocTpoenue y3opa
U3 OKPYKHOCTEW».
VYrou. Hpsamoti,
OCTPBIH, TYIIOUN U
Pa3BEPHYTBIN YIIBL.
H3mepenue yrios.
IIpakTnyeckas
paborta
«ITocTpoeHHnEyIIIOB»

Pacno3naBaTh Ha yepTekax, pUCyHKax, ONMUCHIBATH,
HCITIONIB3YS] TEPMHHOJIOTHIO, M H300pakaTh C

IIOMOUIbIO

4epTEKHBIX HHCTPYMEHTOB: TOUKY, IIPSMYIO, OTPE30K,
1y,

yrOJL, JIOMaHYI0, OKPY’KHOCTb.

PacniozHaBaTh, IPUBOANUTH IPUMEPHI OOBEKTOB
peabHOTO

MUpa, IMEIONINX (OpMY U3YUEHHBIX QUTYP,
OLICHUBATh UX

JIMHEWHBIE pa3MepBl.

Hcnonp30BatTh JIMHENHKY U TPAHCIIOPTUP KaK
UHCTPYMEHTBI

JUTSI IOCTPOEHMSI ¥ U3MEPEHMSI: U3MEPSTh JJINHY
OTpe3Ka,

BEJIMUMHY yTJla; CTPOUTH OTPE30K 3aJaHHOM JUUIMHBI,
yroi,

3aJaHHOW BEJIMYMHBI; OTKJIaIbIBaTh LIUPKYJIEM PaBHbIE
OTpE3KH, CTPOUTH OKPYKHOCTb 33JaHHOTO Pauyca.
N306paxath KOH(UTYpaIIIX TEOMETPUUECKUX PUTYP
U3 OTPE3KOB, OKPYKHOCTEH, UX 4aCTEe HA
HEJIMHOBAaHHOU U

KJIeT4aToi Oymare; npeasiaratb, OMUCHIBATh U
o0cyxaTh

CI0COOBI, AITOPUTMBI TIOCTPOCHHUSL.

PacrniozHaBaTh 1 M300paxarh Ha HEJIMHOBAHHOU

U KJIETYaTOi Oymare mpsMoii, OCTpbIi, TYTOH,
Pa3BEPHYTHIMYTIIbI; CPABHUBATD YTJIBL.
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Beraucnstes JUImHBI OTPE3KOB, IOMAHBIX.

[ToHUMAaTh ¥ UCTIONIB30BATh MPH PEILICHUH 331a4
3aBHCUMOCTH M@Ky €TUHUIIAMU METPHUECKON
CHCTEMBIMED; 3HAKOMUTHCSA C HEMETPUUIECKIMHU
CHCTEMaMH Mep; BBIPAXKAaTh JIUHY B Pa3TUYHBIX
eIMHUIIAX U3MEPEHHS.

HccnenoBaTh GUTYphl M KOHPHUTYpAIMH, HCTIONB3YS
1 pOBBIE PECYPCHI

OOBIKHOBEHHBIE JIpoOU

48

HpoOs. [IpaBuiibHbICH
HEeIPaBWIbHbIE IPOOH.
OcCHOBHOE CBOWCTBO APOOH.
CpaBHenue 1po0eit.
Cno’XKeHHE U BBIYMTAHHC
OOBIKHOBEHHBIX JPOOEH.
CwmenraHHasApoOs.
VYMHOXKEHUE U JICJICHHUE
OOBIKHOBEHHBIX APOOCH;
B3aUMHO- OOpaTHBIC APOOH.

Pemenne TekcTOBBIX3a/0a4,
CoJIepXKaIIuXIpoOu.

OcHoBHbIE 337]a4u Ha IpOOH.

[Ipumenenue OykB
JUISL 3alICH
MaTeMaTHYeCKHUX

BBIPAKECHUN U
MIPEIIOKEHU I

MonenupoBathb B rpaduueckoit, mpeaMeTHol Gopme,
C MMOMOIIIBIO KOMITBIOTEPA OHSATHUS U CBOWCTBA,
CBSI3aHHBIEC OOBIKHOBEHHOMU JIPOOBIO.

Ywurath 1 3aMHUCHIBaTh, CPABHUBATH OOBIKHOBEHHBIC
Ipo0Ou,npeanaratb, 000CHOBBIBATh U 00CYXIaTh
CHOCOOBI YIIOPSA0YMBaHUS JpO0eit.

N3o00pakaTh OOBIKHOBEHHBIE IPOOU TOUKAMU

Ha KOOPJMHATHOM MPSIMO¥i; HCIIOJIL30BATh
KOOPJIMHATHYIOIPSMYIO JUIsl CPABHEHUS IPOOCH.
®opmynupoBaTh, 3aIMCHIBATH C TOMOIIBIO OYKB
OCHOBHOECBOWCTBO OOBIKHOBEHHOH 1po0H;
UCIOJIb30BaTh OCHOBHOE CBOICTBO IpoOH Uist
COKpaIlleHHUs Ipo0eit 1 MpUBEACHHs IPOOU K HOBOMY
3HAMEHATEIO.

[IpencraBisTh cMElIaHHYIO ApOOb B BUE
HENPABWIILHOM UBBICIIATH IEJIYIO YacTh YHCIIa U3
HENpPaBUILHOM 1po0H.

BoimonHaTe apupmMeTnueckue 1elcTBUS

C OOBIKHOBEHHBIMH JPOOSIMH; TIPUMEHSITh
CBOIcTBaapu(hMETUIECKUX ACUCTBUN s
panMoOHAIN3aLHT

BBIUMCIICHUI.

BBINOMHATE NPUKHUIKY U OLIEHKY pe3yJibTaTa
BBIYHCIICHHI;

npeiaraTb U NPUMEHATH IPUEMBI IPOBEPKU

https://resh.edu.ru/subject/les

son/7782/start/313719/

https://resh.edu.ru/subject/les

son/7782/start/313719/

https://resh.edu.ru/subject/less

on/7781/start/269488/

https://resh.edu.ru/subject/les

son/7780/start/287889/
https://resh.edu.ru/subject/less
on/7781/start/269488/
https://resh.edu.ru/subject/less
on/7761/start/288262/
https://resh.edu.ru/subject/les
son/7784/start/233301/
https://resh.edu.ru/subject/les
son/7733/start/233518/
https://resh.edu.ru/subject/less
on/7774/start/313297/
https://resh.edu.ru/subject/less
on/7769/start/290790/



https://resh.edu.ru/subject/lesson/7782/start/313719/
https://resh.edu.ru/subject/lesson/7782/start/313719/
https://resh.edu.ru/subject/lesson/7782/start/313719/
https://resh.edu.ru/subject/lesson/7782/start/313719/
https://resh.edu.ru/subject/lesson/7781/start/269488/
https://resh.edu.ru/subject/lesson/7781/start/269488/
https://resh.edu.ru/subject/lesson/7780/start/287889/
https://resh.edu.ru/subject/lesson/7780/start/287889/
https://resh.edu.ru/subject/lesson/7781/start/269488/
https://resh.edu.ru/subject/lesson/7781/start/269488/
https://resh.edu.ru/subject/lesson/7761/start/288262/
https://resh.edu.ru/subject/lesson/7761/start/288262/
https://resh.edu.ru/subject/lesson/7784/start/233301/
https://resh.edu.ru/subject/lesson/7784/start/233301/
https://resh.edu.ru/subject/lesson/7733/start/233518/
https://resh.edu.ru/subject/lesson/7733/start/233518/
https://resh.edu.ru/subject/lesson/7774/start/313297/
https://resh.edu.ru/subject/lesson/7774/start/313297/
https://resh.edu.ru/subject/lesson/7769/start/290790/
https://resh.edu.ru/subject/lesson/7769/start/290790/

BBIUMCIICHHI.

[IpoBOIUTH HCCIEAOBAHUSA CBOMCTB IPOOEH, OMMUPAsCh
Ha YHMCIJIOBBIE SKCIIEPUMEHTHI (B TOM UHUCIIE C
ITOMOIIBIO

KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHEBIE U JIOKHBIE BEICKA3BIBAHUS
0 ApOoOSIX, MPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI,
CTPOUTH

BBICKA3bIBAaHUS U OTPUIIAHUS BHICKA3bIBAaHUMH.
Pemmate TEKCTOBBIE 331241, COIEPKAIIINE TPOOHBIE
JaHHBIC, U

3aJa41 Ha HAXO0XKJECHHME YaCTH LCIOT0 U IIEJIOro II0 €ro
YacTH;

BBISBJISITh X CXOJICTBA M PA3IMYMSI.
MopenupoBaTh X0/ pelIeHUs 3a/1a4¥ C TOMOIIBIO
PUCYHKA,

CXEMBI, TAOIHUIIBL.

[TpuBoaUTH, pa3bupaTh, OLICHUBATH PA3IUYHBIC
perieHus,

3aMiCH PelIeHUH TEKCTOBBIX 3a/1ay.

Kputrnuecku oneHnBaTh MOYYEHHBIN PE3yNIbTaT,
OCYILIECTBIISATh CAMOKOHTPOJIb, IPOBEPSISL OTBET

HA COOTBETCTBUE YCIOBUIO, HAXOAUTH OIINOKH.
3HAKOMUTBHCS C UCTOpUEH pa3BUTHS apuMETHKU

Harnsannas reomerpus.
MHOroyrojabHuKu

10

MHOroyrojapHUKH.
YeTbIpEXYroIbHUK,
IPSIMOYTOJIbHUK,
KBaJpar.
[TpakTrueckas padota
«ITocTpoenue
IPSIMOYTOJIbHUKAC
3a/laHHBIMH CTOPOHAMH

OnuceIBaTh, UCOIb3YsI TEPMUHOJIOTHIO, H300paXaTh
C MIOMOILBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,

MOJIETTMPOBATh U3 OyMaru MHOTOYTOJIbHUKH.
[TpuBOANUTE pUMEPBI 0OBEKTOB pEaIbHOTO MHPA,
UMEIOIIHX

(I)OpMy MHOT'OYTr'OoJIbHHUKaA, IpAMOYI'OJIbHHUKA, KBaApara,
TPEYroJIbHUKA, OOCHUBATh UX JIMHECHHBIE pasMEpPEL.

Breraucnars: NEpUMETP TPEYTOJIbHUKA,

https://resh.edu.ru/subject/less

on/7731/start/325368/

https://resh.edu.ru/subject/les

son/7733/start/233518/

https://resh.edu.ru/subject/less

on/7730/start/272360/

https://resh.edu.ru/subject/les

son/7733/start/233518/



https://resh.edu.ru/subject/lesson/7731/start/325368/
https://resh.edu.ru/subject/lesson/7731/start/325368/
https://resh.edu.ru/subject/lesson/7733/start/233518/
https://resh.edu.ru/subject/lesson/7733/start/233518/
https://resh.edu.ru/subject/lesson/7730/start/272360/
https://resh.edu.ru/subject/lesson/7730/start/272360/
https://resh.edu.ru/subject/lesson/7733/start/233518/
https://resh.edu.ru/subject/lesson/7733/start/233518/

Ha HEJIMHOBAHHOU
Oymare».

Tpeyronapuuk. [Inonaas
U TIEPUMETP
NPsIMOYTOJIbHUKA U
MHOT'OYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJILHUKOB,
€IMHUIIBI U3MEPEHUS
ILTIOIIA IH.

IIeprmeTp MHOTOYTrOJIbBHUKA

MPSIMOYTOJIbHUKA,MHOTOYTOJIbHUKA; TUTOIIAH
NpsMOYTOJIbHUKA, KBajpaTa. M300paxaTs
OCTPOYTOJIbHBIE, IPSMOYTOJILHBIE U

TYIOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HETMHOBAHHOM M KJIETYATON Oymare
KBaJpaT UIIPSIMOYTOJIBHUK C 33JaHHBIMU JITUHAMUA
CTOPOH.

HccnenoBath CBOMCTBa MPSIMOYTOJIbHHUKA, KBaipaTa
nyTEMAKCIIEPUMEHTA, HAOIIOACHNUS, U3MEPEHHUS,
MOJICJIMPOBAHUS; CPABHUBATH CBOMCTBA KBajJparTa u
IPSIMOYTOJIbHUKA.

KoHcTpynpoBaTh MaTeMaTHUECKHUE IIPEUIOKECHUS

C MTOMOIIIBIO CBSI30K «HEKOTOPBII», «ITI000I.
Pacrio3HaBaTbUCTUHHBIE U JIOKHBIE BHICKA3bIBAHUSA O
MHOT'OYTOJIbHUKAX, IPUBOANTH IIPUMEPHI U
KOHTPIIPUMEDBI.

Hccnenosars 3aBUCUMOCTB ILIOIIAAHM KBaJpaTa OT
JUIMHBIETO CTOPOHBL.

Hcrnonbs30BaTh CBOMCTBA KBAIPATHOM CETKU IS
nocTpoeHusApUryp; pa3ouBarh NPSIMOYTOJIbHUK Ha
KBaJpaThl, TPEYTOJIbHUKH; COCTABIIATH (DPUTYPHI U3
KBaJpAaToOB U IIPAMOYTOJIbBHUKOB U HAXOIUTh UX
IUI0IAb, Pa30UBaTh GUIYpHl HA MPSIMOYTOJIBHUKH U
KBaJpaThl 1 HAXOJUTh UX ILIOIIAb.

BeIpaxkaTs BEJIMUMHY IIJIOIIAAU B PA3ITUYHBIX
CAVMHULAXU3MEPEHU METPUYECKON CUCTEMBI MED,
[IOHUMATh U UCIIOJIb30BaTh 3aBUCUMOCTH MEXKIY
METPUYECKUMHU €IMHULIAMH U3MEPEHHMS TUIOLIAIH.
3HAaKOMUTBCS C IPUMEpPaMU ITPUMEHEHNS TIJIOIAIN U
[epUMeTpa B IPAKTUYECKUX CUTyauusx. Pemars
3a1a4u

U3 peaJbHON KU3HU, peAiaratb U 00CyX AaTh
pa3NIMYHBIECTIOCO0B! PelIeHUs 3a1a4




Jecsatuunbie 1podu
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JlecaTuvHas 3aIUCh
npobeii. CpaBHEHHE
JECATUYIHBIX Apo0eii.
JencTBus

C JICCATHYHBIMU
JIPOOSIMH.
Okpyrienue
JECITUIHBIX

TIpoOeii.

Penrenue TekcTOBBIX3a/1a4,
COJIePIKAIINX IPOOH.
OCHOBHBIC 33]]a4¥ HA
Ipodu

[IpencTaBisTh JeCATUUHYIO IpOOb B BUJIE
OOBIKHOBEHHOM,YUTaTh U 3aIIUCBIBATh, CPABHUBATH
JECSTHUYHBIE TPOOH, Mpeasaratb, 000CHOBBIBATh U
00CyXk1aTh CIOCOOBI YIOPSIOYMBAHUS IECATUYHBIX
IpOOCii.

N300paxkaTh AecATUUHBIE IPOOH TOUKaMH Ha
KOOPJAUHATHOUIPSIMOM.

BBISBIATB CXO/ICTBA U PA3IMUUs [TPaBUII
apuQMEeTUUECKUXACUCTBUN C HATYPaJIbHBIMU
YHCIAMU U IECITUYHBIMU IPOOSMU, OOBSICHATH UX.
BeimonssATe apupmMeTHyecKue AeCTBUS C
JIECATUUHBIMUAPOOSMU; BBITOIHATH IPUKUIKY

U OLIEHKY pe3y/IbTaTaBbIYMCICHUH.

[TpumeHsTH CBOWCTBA apu(PMETHICCKUX
JIEUCTBUUIIISA pallMOHAIM3ALNHI

BBIYHMCIICHUM.

[TpuMeHsITh IPaBUIIO OKPYTIICHUS 1ECATUUHBIX
npobeit. ITpoBoauTh Hcciae10BaHUS CBOWCTB
JIECSITUUHBIX 1po0el,onupasich Ha YHCIOBbIE
AKCIIEPUMEHTHI (B TOM YHUCIIE

C MTOMOIIIBIO KOMIIbIOTEPA), BBIIBUTATh

TUIIOTE3bl UIIPUBOAUTH UX 0OOCHOBAHMSI.
Pacnio3HaBaTh UCTHHHBIE U JIOKHBIE BHICKA3bIBAHUS

0 Apo0sIX, NPUBOAUTH IPUMEPHI U KOHTPIPUMEDBI,
CTPOUTHBBICKA3bIBAHUS U OTPULIAHUS BbICKA3bIBAHUM.
Pematp TekcTOBBIE 331a4H, coAepKaILUE IPOOHBIE
JaHHbIE, HHA HAXO0XJACHHUE YaCTH LEJIOT0 U 1IeJI0r0 10
€r0 YacCTH; BBISBIIATH UX CXOJICTBA U Pa3INYHs.
MonenrpoBaTh X0/ PELICHHS 3a/1a4H ¢ TOMOIIIBIO
pHCYHKa,cXeMbl, Tabauibl. [IpuBoauTh,

pa3dupath, OLIEHUBATH Pa3IMUHbIE PELICHUS,

3alACU PEIIEHUI TEKCTOBBIX 3ajau.

OnepupoBaTh JPOOHBIMU YHCIAMU B pealbHBIX
YKU3HEHHBIXCUTYaLUAX.

https://resh.edu.ru/subject/les
son/704/
https://resh.edu.ru/subject/less
on/718/
https://resh.edu.ru/subject/less
on/719/
https://resh.edu.ru/subject/less
on/721/
https://resh.edu.ru/subject/less
on/27/
https://resh.edu.ru/subject/les
son/721



https://resh.edu.ru/subject/lesson/704/
https://resh.edu.ru/subject/lesson/704/
https://resh.edu.ru/subject/lesson/718/
https://resh.edu.ru/subject/lesson/718/
https://resh.edu.ru/subject/lesson/719/
https://resh.edu.ru/subject/lesson/719/
https://resh.edu.ru/subject/lesson/721/
https://resh.edu.ru/subject/lesson/721/
https://resh.edu.ru/subject/lesson/27/
https://resh.edu.ru/subject/lesson/27/

Kputnyecku olieHUBaTh OJTYYEHHBINA pe3yabTar,
OCYILIECTBIISATH CAMOKOHTPOJIb, TPOBEPSISt OTBET
Ha COOTBETCTBHUE YCIIOBHIO, HAXOUTH OIINOKH.
3HaKOMHTbHCS C UCTOPUEH pa3BUTHUS apU(PMETUKU

HaI‘J'ISII[HaH reoMETpus.

Tena u uryps B
IPOCTPAHCTBE

MHOrorpaHHuKH.
Nzobpaxenue
MHOTI'OI'PaHHHKOB.
Mopenu
IPOCTPAHCTBEHHBIXTEI.
[IpssMOyTOIBHBII
napaienenurnes, Kyo.
Pa3BépTiu KyOan
napaJenenunesa.
[IpakTuueckas pabora
«Pa3BépTka Kybay.

O06BéMm kyba,
IPSMOYTOJIBHOTO
napajuieNienumnesa

Pacrnio3HaBaTh Ha yepTexkax, pUCyHKax, B
OKPY’KaIOIIEMMHUPE MPSIMOYTOJIbHBIH
napaenenunes, Kyo, MHOrorpaHHUKH, ONHUCHIBATH,
UCTIOJIB3Ys TEPMUHOJIOTHIO,0LEHUBATD JINHEHHBIE
pa3Mepsl.

[TpuBOANTE TPUMEPHI OOBEKTOB PEATLHOTO MHPA,
UMEIIUX()OPMY MHOTOTPAHHUKA, IPSIMOYTOJIBHOTO
napajuienenunena, Kyoa.

N3006paxaTh KyO Ha KJeT4yaToi Oymare.
HccnenoBath cBoiicTBa Ky0a, MPsIMOYTOJIBHOI'O
napajuieJenune1a, MHOrorpaHHUKOB, UCIIOJIb3YsI
mojenu. Pacrio3sHaBats u M300paxarh pa3BEPTKU
KyOa 1 nmapajuienenumena. Moaeanponarb Ky0
napajuiesenuneans3 Oymaru u Ipo4rux MaTepualios,
00BSICHATH cIoco0 MoaenupoBanus. Haxoaursb
W3MEPEHUs], BBIYUCIIATH IJIOIA b IIOBEPXHOCTH;
00BEM Ky0a, IpSAMOYTOJIbHOTO Hapaslieenue1a;
UCCIIEI0BaTh 3aBUCUMOCTh 00bEMa Ky0a OT JTMHBI
ero pedpa, BbIIBUTaTh U 0OOCHOBBIBATH TMIIOTE3Y.
Habnronate ¥ MPOBOANTH aHATOTHU MEXKIY
HNOHATUSAMUILIONAU U 00bEMA, IepUMeTpa U
TUIOINAN TOBEPXHOCTH.

Pacrnio3HaBaTh HCTHHHBIE U JIOKHBIE BHICKA3bIBAHUS
0 MHOTOTPaHHHKAX, TPUBOIUTH IPHMEPHI H
KOHTPIPUMEDHI,

CTPOUTH BBICKA3bIBAHUS U OTPUIIAHUS BHICKA3bIBAaHUM.
Pemrars 3aaum U3 peanbHON KU3HU

https://resh.edu.ru/subject/le
sson/7731/start/325368/
https://resh.edu.ru/subject/le
sson/7731/start/325368/
https://resh.edu.ru/subject/le
sson/7731/start/325368/

https://resh.edu.ru/subject/les
son/7731/start/325368/

[ToBTOpEHUE N
00001IeHHE
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IToBTOpEHKHE OCHOBHBIX
MOHSITUIK METOJIOB Kypca
5 xitacca, 0000I11IEHHE

BbruncisTe 3HaueHUs BBIPAXKEHMM, COAEPKAIUX
HaTypaJbHbIE YHCIa, OOBIKHOBEHHBIE U JIECITUYHBIE
JpOOU,BBITIOJIHATH TPE0OPa30BAHUS YHCEIL.

https://resh.edu.ru/subject/less

on/7789/start/266057/

https://resh.edu.ru/subject/less

on/7789/start/266057/



https://resh.edu.ru/subject/lesson/7731/start/325368/
https://resh.edu.ru/subject/lesson/7731/start/325368/
https://resh.edu.ru/subject/lesson/7731/start/325368/
https://resh.edu.ru/subject/lesson/7731/start/325368/
https://resh.edu.ru/subject/lesson/7731/start/325368/
https://resh.edu.ru/subject/lesson/7731/start/325368/
https://resh.edu.ru/subject/lesson/7789/start/266057/
https://resh.edu.ru/subject/lesson/7789/start/266057/
https://resh.edu.ru/subject/lesson/7789/start/266057/
https://resh.edu.ru/subject/lesson/7789/start/266057/

3HAHUU Br16upats crioco® cpaBHEHUS YHCEIT,
BBIYMCIICHUM,[IPUMEHSTh CBOMCTBA
apuQMETHUECKUX TCUCTBUN IS
parMoHaIN3aI[U1 BEIYUCIICHUH.
OCyIIECTBISITH CAMOKOHTPOJIb BBIITOJTHSIEMBIX
JIEUCTBUIA UCAMOTIPOBEPKY pE3yiIbTaTa BHIYUCICHHI.
Pemmarp 3a1aun u3 peajabHON )KU3HHU, IPUMCHSITh
MaTeMaTHYECKUEe 3HAHUS JIJIsl PEIICHUS 3a]1a4 U3
JPYTHXy4eOHBIX MPEAMETOB.
Pemmarh 3a1aun pa3HbIMU CIIOCO0aMH,
CPaBHMBATh - CIIOCOOBI pEIICHHS 33/1a4H,
BBIOMPATH PAIIMOHAIBHBIACITOCO0
OBIIEE 170
KOJIMYECTBO
YACOBIIO
I[TPOTPAMME
6 KJIACC
HaumenoBanue KonuuectBo OcHOBHOE OCHOBHBIE BU/IbI I€ITEILHOCTH OneKkTpoHHSbIC (1H(POBLIC)
pasnena(Temsl) YACOB CoJIepIKaHue o0yJaromuxcs 00pa3oBaTe/IbHBIC PECYPCHI
Kypca
HarypanbHble uncna 30 Apudmernueckue BeimonusTh apudmMeTndeckue 1eUCTBHS C https://resh.edu.ru/subject/lesso
IencTBUA MHOTO03HaYHBIMUHATYPAIbHBIMH YHCITaMH, HAX0uTh | N/6845/conspect/269457/

C MHOTO3HAYHBIMHU
HATYpaJIbHBIMH YHCIIAMH.
YucnoBble BRIPAKECHHUS,
MOPSAOK JECUCTBUH,
HCITOJIb30BaHHUE CKOOOK.
OxkpyrieHneHaTypaTbHBIX
yucen./lenureny u KpaTHble
YHCIIa; HauOOIbIITHHA
o0ImMit AeTUTENb 1

3HAYEHUS YHCIIOBBIX BBIPAKEHUH CO CKOOKamu U 6e3
CKOOOK; BBIYUCIIATH

3HAYEHUs BBIPAKEHUH, COACPIKAIIMX CTEIICHH.
BBINONHATE NPUKUAKY U OLIEHKY 3HAUE€HUI YUCIIOBBIX
BbIpQKEHUH, IPUMEHATHh TPUEMBI IPOBEPKU
pesynbTara.lcrnonb30BaTh MPHU BHIYMCIECHUSIX
NEPEMECTUTENILHOE U COUYeTaTeIbHOE CBOMCTBA
CJIO’KEHUS U YMHOXKEHUS, paclipe/leIuTeIbHOe
CBOWCTBO YMHOKEHHUSI OTHOCUTENBHO CI0KEHUS,

https://resh.edu.ru/subject/lesso
n/1380/

https://resh.edu.ru/subject/lesso
n/23/

https://resh.edu.ru/subject/lesso
n/7748/conspect/233486/

https://resh.edu.ru/subject/lesso
n/7746/conspect/



https://resh.edu.ru/subject/lesson/6845/conspect/269457/
https://resh.edu.ru/subject/lesson/6845/conspect/269457/
https://resh.edu.ru/subject/lesson/1380/
https://resh.edu.ru/subject/lesson/1380/
https://resh.edu.ru/subject/lesson/23/
https://resh.edu.ru/subject/lesson/23/
https://resh.edu.ru/subject/lesson/7748/conspect/233486/
https://resh.edu.ru/subject/lesson/7748/conspect/233486/
https://resh.edu.ru/subject/lesson/7746/conspect/
https://resh.edu.ru/subject/lesson/7746/conspect/

HaMMEHBIIIee 00IIee
KpaTHOE.

JenumMocTh CyMMBI 1
MIPOU3BEICHUS.
Jenenue

¢ octaTkoM. Pemntenue
TEKCTOBBIX3aJa4

CBOICTBa apu(METHICCKHX JTCHCTBUN.

HccnenoBaTh YUCIOBBIE 3aKOHOMEPHOCTH, IPOBOTUTH
YHUCJIOBBIE SKCTICPUMEHTBI, BEIIBUTATH U
000CHOBBIBATHETHITOTESEI.

dopMyIHpOBaTh ONPEACICHUS ICTUTENS U KPaTHOTO,
HauOOJIBIIEr0 O0IIEro AEIUTEIS U HAMMEHbBIIIEr0
00111ero KpaTHOTro, MPOCTOT'0 M COCTABHOT'O YHMCEIT,
WCITOJIH30BaTh ATUIOHATHS TP PEIICHUH 3a/1a4.
[IpuMeHATh aNropUTMBbI BEIYHCICHUS HAUOOJIBIIIETO
00IIeToAeTUTEIIS 1 HAUMEHBIIIETO 00IIeTO KPaTHOTO
JIBYX YHCEI, aITOPUTM Pa3JI0KEHUs Yucia Ha
MIPOCTHIE MHOKHUTEIIH.

HccnenoBaTh ycinoBus 1eIUMOCTH Ha 4 U 6.

HccnenoBatb, 006cyx1ath, OpMyIHUpOBaTH
10OOCHOBBIBATh BBIBOJ O YETHOCTH CYMMBI,
MPOU3BEJCHUS: IBYX YETHBIX YHCEII, IBYX HEYETHBIX
Yyuclie, YETHOTO U HEUETHOIO YK Cell.
Uccnenosars cBOMCTBA IETUMOCTH CYMMBI U
MPOU3BEICHUSYHUCEN.

[TpuBOAMTE IPUMEPHI YK CEIT C 3aJaHHBIMU
CBOMCTBaMH,

pacro3HaBaTh BEPHBIE U HEBEPHBIE YTBEPKIACHUS
0 CBOMCTBAX YMCEI, ONPOBEPraTh HEBEPHBIE
YTBEPKICHUSAC TOMOIIBI0O KOHTPIIPUMEPOB.
KoncTpynpoBars MaTeMaTH4eCKHE MPEITOKEHUS
C TIOMOIIBIO CBA30K «H», AN, «ECIIH. ..,

TO...». Pemars TeKCTOBBIC 3a7aUH,

BKJIIOYAIOIIHE TTOHSATHS JIETUMOCTH,
apuMeTHIECKUM CIIOcOO0M, UCTIOTB30BaTh
nepedop BceX BO3MOKHBIX BAPHAHTOB.
MopaenupoBaTh X0/ pELICHHS 3a/1a4i C TOMOILBIO
PUCYHKA,CXEMBI, TAOTHUIIBI.

[IpuBOoaMTH, pa3OupaTh, OIICHUBATH PA3IUYHBIC

https://urok.1sept.ru/articles/59
8164

https://resh.edu.ru/subject/lesso
n/7709/conspect/

https://resh.edu.ru/subject/lesso
n/687/



https://urok.1sept.ru/articles/598164
https://urok.1sept.ru/articles/598164
https://resh.edu.ru/subject/lesson/7709/conspect/
https://resh.edu.ru/subject/lesson/7709/conspect/
https://resh.edu.ru/subject/lesson/687/
https://resh.edu.ru/subject/lesson/687/

pELICHU,3alMCH PEIIEHUN TEKCTOBBIX 3aa4.
Kpurrnuecku o1ieHUBaTh NOJIY4EHHBIM PE3YJIbTAT,
HaXOJUThOUIMOKHU, OCYIIECTBIISITh CAMOKOHTPOJIb,
IIPOBEPSIst OTBET

Ha COOTBETCTBUE YCIOBHUIO

Harnsanas 7 [eprieHauKyApHBIC Pacrno3HaBaTh Ha YepTeKaX, PUCYHKAX CITydan https://urok.1sept.ru/articles/52
reOMETPHSL. psMBIE. B3aHMHOTOPACITOIOKEHUS IBYX MPSIMBIX. 0165
Tpsmbie Ha Iapannenbuble M300paxkarh ¢ IOMOLIBIO YePTEKHBIX HHCTPYMEHTOB | https://urok.1sept.ru/articles/61
TIOCKOCTH psMBIC. Ha HEJIMHOBAHHOM W KJIeTYaTOl Oymare JBe 1466
PaccrosiHue MEKIy IByMs IepeCceKarIIUECAIPAMBIE, IBE MapaljieabHbIe https://resh.edu.ru/subiect/les
TOYKaMH, HPSAMBIE, CTPOUTH MIPSIMYIO, TIEPIIEH UK YISPHYIO son/7306/conspect/296949/
OT TOYKH JI0 PSIMOM, UTHHA JAHHOU. https://www.art-
MapIpyra [TpuBOAKTE IPUMEPHI APATUICIBHOCTH U talant.ora/publikacii/68795-
Ha KBAJIPaTHOM CETKE HEePICHMKYIAPHOCTH MPSIMBIX B TPOCTPAHCTBE. prezentaciya-k-uroku-
Pacro3HaBaTh B MHOTOYTOJIbHUKAX matematiki-v-6-klasse-
HEePIECHANKYIIAPHBIC UITAPAJIICTIbHBIC CTOPOHBI. rasstoyanie-meghdu-dvumya-
N300pakaTh MHOTOYTOJIBHUKH C tochkami-ot-tochki-do-
napajuieIbHbIMU, MIEPIICHINKYIISIPHBIMA pryamoy-dlina-puti-na-
CTOpOHaMH. kvadratnoy-setke
Haxoautes paccTossHUE MEKIY IBYMSI TOUKaMH, OT
TOYKH JI0 IPSIMOM, IJIMHY IIyTH HA KBAJAPATHOM CETKE,
B TOM YHCIICHCITIONB3Ys IIH(PPOBBIE PECYPCHI
Hpodu 32 OOBIKHOBEHHAs! IpO0b, CpaBHHBATH U yIOPSAA0YHBATE APOOH, BEIOUPATH https://resh.edu.ru/subject/less

OCHOBHOE CBOMCTBO po0H,
COKpaIieHue apooeii.
CpaBHeHME U
yIopsiA0YUBaHue Ipooeil.
Hecstuunbie qpodun
METpHYEecKasi cucTemMa
Mep.

Apudmernueckue
JIEUCTBUSA

¢ OOBIKHOBEHHBIMHUH

croco0

CpaBHEHUs Jpobeit.

[TpencraBisaTh qecaTU4HbIE JpoOu B BUIE
OOBIKHOBEHHBIX ApOOEH 1 0OBIKHOBEHHBIC B BUJIC
JECSATUYHBIX, NCIOJIb30BaTbIKBUBAJICHTHBIE
npeJCcTaBIeHNs APOOHBIX YHCEN PH UX CPAaBHEHMUH,
IIpY BBIYMCIEHUAX. VICIIOIB30BaTh AECATUYHBIE
IpoOu mpu npeodpa3oBaHUU BETHUYUH B
METPUYECKON CUCTEME MED.

BoimonHaTe apudmeTrnueckue AeicTBUS

on/6845/conspect/269457/
https://urok.1sept.ru/articles/61
3417

https://urok.1sept.ru/articl
es/511420

https://resh.edu.ru/subject/lesso
n/7776/conspect/233238/

https://www.art-
talant.org/publikacii/69735-
prezentaciya-k-uroku-
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JACCATUYHBIMU HPOGHMI/I.

OtnHomenue. [lenenue B
JTAHHOM OTHOIIEHUHU.
Macita6, nponopiusi.
[TonsTHE nIpoLIeHTA.
Brruncienue nmpouneHra
OT BEJIMYMHBI U
BEJIMYMHBI 10 €€
MIPOLICHTY.

Pemienne TeKCTOBBIX
3a/1a4, COJIepKaIINX
JPOOY U TIPOIICHTHI.
[TpakTrueckas pabota
«OTHOLLICHUEITTUHBI
OKPYKHOCTH K €€
TUAMETPy»

C OOBIKHOBEHHBIMH U JCCITHYHBIMU JPOOSIMH.
BbruncnsaTs 3HaUeHUs BBIPOKEHUH, COAepKAIIUX
OOBIKHOBEHHbBIE U IECATUYHbBIC IPOOU, BHIIOIHSITD
npeoOpa3zoBanusl 1pobeid, BEIOMPATH CIIOCO0,
MIPUMEHATH CBOMCTBA apu(METUUSCKHUX ACUCTBUHN JIJIs1
paloHaIN3aUUBbIYUCIICHUN.

CocTaBisTh OTHOIICHUS U MPOTIOPIIMH, HAXOJUTh
OTHOIICHHE BEIMYWH, JISTUTh BETUYUHY B JAHHOM
OTHOUICHHH.

HaxoauTh sxcriepuMeHTaNbHBIM ITYyTEM OTHOILICHUE
JUTMHBIOKPY>KHOCTH K €€ ThaMeTpy.
HuTepnpeTrpoBaTh MaciiTad Kak OTHOIICHHE
BEJIMYMH, HAXOAUTh MAcIITa0 IIaHa, KapThl U
BBIUUCIISTH PACCTOSHUSA,UCIIONB3YS MacIITal.
OOBSICHSTD, UTO TAaKOE MPOLIEHT, YIOTPEOIIATh
000pPOTHI PEYHCO CIOBOM «IIPOLIEHT». BhIpaxkaTh
MPOLIEHTHI B JPOOSIX U ApOoOU B MPOIEHTAX,
OTHOIICHHE JIBYX BEIMYUH B MPOIEHTaX. BorauciasaTh
MPOLIEHT OT YKCIIa U YUCIIO TIO €ro MPOIIEHTY.
OKpyTrasTh APOOU U MPOLIEHTHI, HAXOIUTh
NpUOTIKEHUYUCEIT.

Pemarp 3a1aun Ha 9acTH, MTPOIIEHTHI, TPOTIOPITUH,
Ha HaXOXJeHHe Jpoou (TIPOIEHTA) OT BETUUYUHBI U
BEJIMYMHBITIO €€ 1podu (MIPOLEHTY), ApoOH
(Ipo1ieHTa), KOTOPBIN COCTaBISIET OJHA BEJIMYMHA
ot apyroi. [IpuBoauTh, pa3dupars, OICHUBATH
pa3IMyYHbIe PEIICHHs, 3alTUCH PEIICHHH TEeKCTOBBIX
3ajad.

W3BnekaTh nHpoOpMaLnIo U3 TabIuIl U
JMarpamMM,HHTePIIPETHPOBATh

TaOJIMYHBIC JAHHBIE, ONIPEIEISTh

HauOoJbIlIee U HAaNMEHbIIIee

U3 TIPEJICTABICHHBIX JaHHBIX

matematiki-v-6-klasse-
desyatichnye-drobi-i-
metricheskaya-sistema-mer-
sravnenie-desyatichnyh-
drobey-drobnoe-chislo-kak-
rezulytat-deleniya-
predstavlenie-desyatichnoy-
drobi-v-vide-obyknovennoy-
drobi-i-vozmoghnosty-
predstavleniya-obyknove

https://urok.1sept.r
u/articles/312692

https://resh.edu.ru/subject/lesso
n/6844/conspect/

https://resh.edu.ru/subject/lesso
n/6843/start/237238/

https://resh.edu.ru/subject/lesso
n/6842/start/235812/

https://resh.edu.ru/subject/lesso
n/6841/start/315181/

https://resh.edu.ru/subject/lesso
n/6849/start/316012/

https://resh.edu.ru/subject/lesso
n/6846/start/237176/

https://resh.edu.ru/subject/lesso
n/6847/start/237920/

https://resh.edu.ru/subject/lesso
n/6848/start/315212/

https://resh.edu.ru/subject/lesso
n/6839/start/

https://ypok.pd/library/praktich
eskaya rabota okruzhnost dli
na kruga 081551.html
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Harnsguas
reoMeTpHs.
Cummerpust

OceBas cuMmMmeTpus.
entpanbHas
CUMMETpHUS.
IToctpoenue
CUMMETPUYHBIX
buryp.
[IpakTnueckas
pabota «OceBast
CUMMETPHSI.
Cummerpust

B IIPOCTPAHCTBE

Pacnio3naBath Ha yeprexkax u

HU300paKeHUIX, H300paKaThbOT PYKH,

CTPOUTH C MIOMOIIBIO HHCTPYMEHTOB

¢burypy (0Tpe3ok, JoMaHyIo,

TPEYTOJILHUK, MPSMOYTOJILHUK,

OKPYKHOCTB), CHAMMETPUYHYIO TaHHOH
OTHOCHUTEJIbHOTIPSIMOMN, TOUKH.

HaxonuTh npruMepsl CHMMETPUHN B OKPYKAFOIIEM
mupe. MonenupoBats U3 Oymaru 18e QUrypsl,
CUMMETPHYHBIC OTHOCUTEIILHO MPSMON;
KOHCTPYUPOBATh T€OMETPHUECKUCKOH(DUTYpanHy,
UCTIOJIBb3Ysl CBOWCTBO CUMMETPHH, B TOM YHUCIIC C
MIOMOIIIBIO ITUPPOBBIX PECYPCOB.

HccnenoBaTh CBOWCTBA M3YUEHHBIX (QUTYP,
CBSI3aHHBIEC CUMMETPUEH, UCTIOIB3Ys
IKCIIEPUMEHT, HaOJI0ICHHE,

MO/JICJINPOBAHUE.

O6OCHOBBIB8.TB, omnpoBeprarb € IOMOUIBIO
KOHTPIPHUMEPOBYTBCPKIACHUSA O CUMMCTPUHU

¢uryp

https://resh.edu.ru/subject/les
son/2010/main/

https://urok.1sept.ru/articles
1629670

https://urok.1sept.ru/articles
/630802

https://infourok.ru/
material.html?mid=
6460

Beipaxenus ¢
OykBaMu

[Ipumenenune OyKBIIs
3aIUCU
MaTEeMaTUYECKUX
BBIPAKECHUN U
IIPEIIOKECHU .
bykBeHHBIE
BBIPAXKECHUS U
YHCIJIOBbIE
IIOJICTAHOBKH.
bykBeHHBIE
PaBEHCTBA,
HaxO0JICHUE

Hcnonb3oBark OYKBBI 17151 0003HAUEHUS YUCEN, IPU
3alIUCUMAaTEMaTUYECKUX YTBEP)KIEHUM, COCTABIIATh
OYKBEHHBIE BBIPQ)KEHHUS 110 YCIOBUIO 3aauu.
HccnenoBaTh HECTIOKHBIE YHCIOBBIE 3aKOHOMEPHOCTH,
HCIOJIb30BaTh OYKBBI Ui UX 3aIHCH.

BbruncnsaTs ynciioBoe 3HaueHHe OYKBEHHOTO
BBIPAXEHUSIPU 3a/IaHHBIX 3HAYEHUSIX OYKB.
3anuceiBaTh GOPMYJIBL: IEPUMETPa U MJIOLIA U
NpSMOYTOJIbHUKA, KBA/IpaTa; IJIMHbBI OKPY>KHOCTH,
IUIOUIAIMKPYTa; BBIIOIHATH BBIYUCIIEHUS IO 3TUM
bopmynam.

CoctaBnsaTh (popMyIibl, BEIpa)KaroIine 3aBUCUIMOCTH

https://resh.edu.ru/subject/lesso
n/1429/

https://www.1lurok.ru/categorie
s/9/articles/53392
https://www.art-
talant.org/publikacii/71809-
prezentaciya-k-uroku-
matematiki-v-6-klasse-
bukvennye-ravenstva-
nahoghdenie-neizvestnogo-

komponenta
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HCHU3BECCTHOI'O

MCKAY BCIMUYNHAMUA: CKOPOCTh, BPpCMs, paCCTOSIHHUC,

KOMITOHEHTA. 1ieHa, KOJIMYEeCTBO, CTOUMOCT;
DopmyIibt HPOU3BOIUTEIBLHOCTD, BpeMsi, 00bEM paboTh;

BBITIOJIHSTH BBIYUCIICHUSI IO 3THM (POpMyIIaMm.

Haxonutb Hen3BECTHBIM KOMIIOHEHT

apupMETHIECKOTrOICHCTBUS
Harnsanas 14 YeThIpEXyToIbHHUK, N300paxxaTh Ha HETMHOBAHHON U https://resh.edu.ru/subject/les
reOMETpPHSI. IpUMEpHI KJIeT4aTol Oymarec HCIOJIb30BaHHEM son/7733/conspect/233517/
®urypsl Ha YETHIPEXYTOTBHUKOB. HePTERHBIX HHCTPYMEHTOB hitps://resh.edu.ru/
IIOCKOCTH IpsMOYTOIBHUK, KBaIPAT: Y4ETHIPEXYTONBHUKH C 3aJaHHBIMU

CBOMCTBA CTOPOH, YTJIOB,
IUaroHaleH.
Hsmepenue yrios.Buasl
TPEYrOJbHUKOB.
[Iepumerp
MHOT'OYT'OJIbHUKA.
[Tnomane Gurypsr.
®opMmyssl IEpUMeETpa U
ioniaan
IPSIMOYTOJIBHUKA.
[Tpubnmxénnoe
W3MEpEHME TUIOIATN
buryp.

[TpakTunyeckas pabora
«ITnomanbkpyra»

CBOMCTBAMH:

C IapajieIbHbIMU, IEPIEHANKYIISIPHBIMH,
paBHBIMU CTOPOHAMH, IPSIMBIMH yTJIaMH U
Ip., PABHOOEIPEHHBIHTPEYTOJIHbHHUK.
[Ipennarate U 00CYX1aTh CIIOCOOBI,
AJITOPUTMBI IIOCTPOECHHUSL.

HccnenoBarsb, UCIIONIB3Ys SKCIIEPUMEHT,
Ha0Jr0IeHNe, MO/IEIMPOBaHUE, CBOMCTBA
NpsIMOYTOJIbHUKA, KBajpaTa, pa30uBaTh Ha
TpeyroabHUKU. OGOCHOBBIBATh, ONPOBEPraThC
MIOMOUIBIO0 KOHTPIIPUMEPOB YTBEPKICHUS

0 IPSIMOYTOJIBHUKE, KBaIpaTe, paclo3HaBaTh BEPHBIE
MHEBEPHbIE YTBEPKACHHUS.

N3mepsTs U CTPOUTH € TOMOLIBIO
TPaHCIIOPTHUpPA YIJIBL,B TOM YHUCIIE B
MHOT'OYI'OJIbHUKE, CPABHUBATh YIJIbI;
pacro3HaBaTh OCTpbIE, IPSIMBIE, TYIIBIE,
pa3BEpHyThIe yribl.Pacnio3HaBarh, n300paxkaThb
OCTPOYTOJIbHBIN, IIPSIMO- YT OJIBHBIH,
TYNOYTOJIbHBIHN, paBHOOEPEHHBIH,
PaBHOCTOPOHHUI TPEYTOJIbLHUKH.

Breraucnars NEPUMETP MHOI'OYT'OJIbHUKA, IIJIOIIa b
MHOTI'OYyT'OJIbHHKa pa36I/ICHI/IeM Ha IpsAMOYT'OJIbHUKH,

subject/lesson/149
5/main/

https://resh.edu.ru/
subject/lesson/773

5/conspect/

https://resh.edu.ru/
subject/lesson/623

4/conspect/

https://resh.edu.ru/
subject/lesson/427
0/conspect/162586
/

https://urok.1sept.r
u/articles/629336

https://www.art-
talant.org/publikac
11/76335-
prezentaciya-k-
uroku-matematiki-
v-6-klasse-
perimetr-
mnogougolynika-
ploschady-figury-
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Ha paBHbIE (PUTYPBHI, UCTIOIB30BATh METPUUYECKHE
€AVMHULBIN3MEPEHUS JUIMHBI U IUIOLIAIH.
Hcnonb30BaTh NpUOIIKEHHOE U3MEPEHHE UIUH U
IOl Ha KieT4aToi Oymare, mpuOInKEHHOE
W3MEpPEHUENIIMHBI OKPYKHOCTH, IUIOIALU Kpyra

formuly-
ploschadi-
pryamougolynika-
i-kvadrata

https://resh.edu.ru/subject/lesso
n/7732/conspect/
https://uchitelya.com/matemati
ka/209760-prakticheskaya-
rabota-ploschad-kruga-6-
klass.html

ITomoxxuTenpH
bIE€ U
OTPHULIATEIbHBI
€ Jncia

40

enbie uncna. Moaynb
4ucia, reoMeTpuIecKas
MHTEPIIpETaLs MOIYIISL.
HuCnOBBIEIPOMEKYTKH.
[TonoxxurenpHbIE U
OTpPHULATEIIBHBIE YUCIIA.
CpaBHeHue
MIOJIO)KUTEIIBHBIX U
OTPULATENIBHBIX YHCEIL.
Apudmerrnueckue
JEHUCTBHUS

C MOJOXUTEIbHBIMUU
OTPULATENIBHBIMU
qHCIIaMHU.

Pemrenne TekcToBBIX3a1a4

[IpuBOAMTE TPUMEPHI HCTIOJIB30BAHUS B PEATIBHOM
JKU3HUIIOJI0KUTEIbHBIX U OTPULIATEIBHBIX YHCEIL.
N3o0paxkars 1eibie uncia, moJI0KUTEIbHBIC U
OTpHIATENIbHBIC YHCIIa TOYKAMH Ha YUCIIOBOM
MPsIMOH, UCIIOJIb30BaTh YUCIOBYIO IPSIMYIO JJIs
cpaBHeHUs uncel. [IpumensaTs npaBuia
CpPaBHEHUS, YIIOPSJOUYNBATH LIEJIBICYUCTIA;
HaXOJUTb MOJYJIb YHCIIA.

DopMyIMpOBATH IPABUIIA BEIYUCIIECHUS C
MOJIOKUTEIBHBIMUAN OTPULIATEILHBIMUA YUCIIaAMU,
HaXOJUTh 3HAYCHUS YUCIIOBBIX BBIPAXKEHHUI,
CoAEpKaIINX ICUCTBUS

C MOJOXUTEIbHBIMU U

OTPHULATEIbHBIMHA YHACIAMH.

[IprMeHATH CBOMCTBA CIIOKEHUS U

YMHOXEHUS JJIs1 IpeoOpa3oBaHus

CYMM U MPOU3BEICHUI

https://resh.edu.ru/subject/lesso
n/6862/start/237052/

https://resh.edu.ru/subject/lesso
n/6862/start/237052/

https://resh.edu.ru/subject/lesso
n/6861/start/315305/

https://resh.edu.ru/subject/lesso
n/6863/start/315336/

https://resh.edu.ru/subject/lesso
n/6864/start/

https://resh.edu.ru/subject/lesso
n/6865/start/236928/

https://resh.edu.ru/subject/lesso
n/6859/start/315367/

https://resh.edu.ru/subject/lesso
n/6858/start/236897/

https://resh.edu.ru/subject/lesso

n/6856/start/237300/

https://resh.edu.ru/subject/lesso

n/6869/start/237517/
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[pexncraBnenne [IpsimoyronbHas cuctema OOBSICHATH U WILTFOCTPUPOBATH ITOHSITUE https://resh.edu.ru/subject/|
JaHHBIX KOOPJIMHATHA TUIOCKOCTH. IPSIMOYTOJIBHOMCHUCTEMBI KOOPIUHAT Ha esson/6920/start/315610/
IUIOCKOCTH, abcuucca u CTPOHTDH Ha KOOPAMHATHOM TIOCKOCTH TOUKU U esson/6921/start/308552/
opJauHarTa. UTYPHI 110 32JIaHHBIM KOOPJIMTHATAM, HAXOUTh .
P $uryp A PA A https://resh.edu.ru/subject/|
Cronbuatbie u KOOPJIMHATHI TOYCK.
esson/6911/start/
KPYTOBbIC YuraTh cTOIOYATHIC U KPYTOBBIC IUArPaMMBbI; )
JIarpaMMBbl. UHTEPIPETHPOBATH JIAHHBIC; CTPOUTH CTOJIOUATHIE https://resh.edu.ru/subject/|
[paktuueckas pabota nuarpaMmel. Mcronb3oBaTh HHOOPMAIIHIO, esson/6922/start/315615/
«[TocTpoenuenuarpaMmm. NpE/ICTaBICHHYIO B TaOJIMIIAX, HA qHarpaMMax Jjist https://resh.edu.ru/subject/I
Pernrenne TekcTOBBIX3aa4, PCIICHUATEKCTOBBIX 3a7a4 U 3a]a4 U3 peaibHOM esson/6922/start/315615/
COACPKALINXTAHHBIC, KU3HA https://resh.edu.ru/subject/|
IpEACTaBJICHHBIC esson/6917/start/236649/
B Ta0JIMIIaX U Ha
JarpaMmax
Harysmas [TpssMOyTONBHBIIH Pacrnio3HaBaTh Ha yepTexax, pUCYHKaX, OIUCHIBATh https://resh.edu.ru/subject/les
TeOMETPHSL. napaienenumes,kyo, HHngHﬂy’ TpU3MY, HHIMHAD, KOHYC, IHap, 5 son/7731/conspect/325367/
npu3Ma, Mupamu/ia, n300pakaTh X OT PYKH, MOJICIMPOBATH U3 OyMmard, )
Purype! » KOHYC,IIWJTHH/ID, I1ap U IUTACTHIIMHA, TIPOBOJIOKKH Jp. [IpHBOAMTE IPUMEPHI https:/resh.edu.ru/subject/les
IPOCTPAHCTBE e AP, tHap > 1P p- P DIVED son/557/
cdepa. 00BEKTOB OKPYKAIOILEr0 MUPA,UMEIOIIUX (POPMBI e )
Wsobpasente HA3BAHHEIX Tl https://urok.1sept.ru/articles/50
POCTPAHCTBEHHBIX Hcnonp30BaTh TEPMHUHOJIOTHIO: BEpIINHA, peOpo, 9051
¢uryp. [Ipumepsl rpaHb,0CHOBAHUE, BBICOTA, PaIUyC U JTUAMETD, https://nsportal.ru/shkola/mate
pasBEPTOK pa3BépTka. M3ydaTh, HCIIONB3Ys DKCIEPHMEHT, matika/library/2022/06/09/prez
MHOTOTPaHHUKOB, HaOII0/IeHUE, U3MEPEHNE, MOeTNPOBAaHNE, B TOM entatsiya-razvertki-figur-6-

IJIHH/PA U KOHYCA.
[TpakTrueckas pabora
«Co3anue mojenei
HPOCTPAaHCTBEHHBIX
buryp».

[MousiTre 00BEMA; eIUHUIIBI
u3MepeHuss00pEmMa. O0bEM
PSIMOYTOJIBHOTO

YHUCJe KOMIBIOTEPHOE, U ONACHIBATh CBOKWCTBA
HAa3BaHHBIX TEJI, BBISABIIATH CXOJICTBA U

paznnuus: MEeXIy MUPaMHION U

MPU3MOI; MEKIYIIWIIMHIPOM, KOHYCOM

Y IIapOM.

PacrniozHaBaTh pa3BEPTKHU Mapajuieenumnena, Kyoa,
MPU3MBLITUPaMH/JIbI, KOHYCA, IIMINHIPA;

klass-peterson
https://resh.edu.ru/subject/lesso

n/4904/conspect/280335/

https://resh.edu.ru/subject/lesso
n/7730/conspect/272355/
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napajuieNienumnena, Kkyoa,
dbopmysel 00bEMa

KOHCTPYUPOBATh JJaHHbIE TeJa U3 Pa3BEPTOK,
CO371aBaTh MX MOJICIIH.

Co3naBaTh MOAETH MTPOCTPAHCTBEHHBIX (HUTYD (U3
Oymaru,poBOJIOKH, TIACTUIIMHA U JIP.)

N3mepsaTh Ha MOZIENAX: JUTUHBI pEOep
MHOTOTPaHHHUKOB,IHAMETp IIapa.

BriBoguTh popmyiry o0béMa

IPSMOYTOJILHOTO

napaieNnenunea.

Beraucinsate mo popmynaM: 00bEM IPSIMOYTOIBHOTO
napaJulelenunesaa, Kyoa; uCroib30BaTh eMHULIBI
U3MEpPEeHNI00bEMA; BEIYUCIIATE 00BEMBI TEII,
COCTaBJICHHBIX U3 KYOOB, MTapajUIeIIeIUIICA0B; PEIIaTh
33144y C peaIbHBIMU TaHHBIMHU

[ToBTOpeHue, 20 [ToBTOpEeHNE OCHOBHBIX Boruncisth 3HaUCHUS BBIPAKCHUIHA, https://resh.edu.ru/subje
o0o0rieHue, MOHSATUIK METOIOB COJIepKAIIX HATYpaJIbHbIC, I[CIIbIC, ct/lesson/7730/conspect
CHUCTEMaTHU3aIUs KypCOB 51 6 KJ1accos, MOJIOXKUTEIBHBIC U OTPHUIATSIIbHBICUHNCIIA, 1272355/
000011eHIE U OOBIKHOBEHHBIE H JIECATHYHBIE APOOH, https://resh.edu.ru/subje
CUCTEeMAaTH3aIlHs 3HAHUI BBITIOJTHATHIIPEOOPA30BAHUS YHCET U ct/lesson/6923/start/236
BBIPAKCHU. 773/
Br16upaTh criocod cpaBHEHUS YUCEll, BBIYUCICHUH, https://resh.edu.ru/subje
IPUMEHATH CBOMCTBA apu()METUUECKHUX IEUCTBHI 1A | ot/lesson/6917/start/236
palMOHAIM3alNK BEIYUCIIEHUI. Pemars 3a1aun u3 649/
pealbHO KU3HU, TPUMEHATh MaTeMaTHUeCKHe Eps: /Iresh.edu.ru/subje
3HAHUS JUTS PEUICHNUs 33/1a4 U3 APYTUXITPEIMETOB. ct/lesson/6909/start/235
Pemmats 3amaun pa3HpIMU crioco0aMu, CpaBHUBATH, 776/
BBIOMPATH CIIOCOOBI PEIICHUS 3aa4H. — )
OCYIIECTRIIATS CAMOKOHTDOJH https://resh.edu.ru/subje
BBIIIOJIHSIEMBIX JIEUCTBUI HCAMOIIPOBEPKY ct/lesson/6887/start/315
pe3ynbTaTa BRIYUCICHUN 460/
OBILEE 170

KOJIMYECTBO
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YACOBIIO
[NPOI'PAMME




PABOYAS ITPOT'PAMMA YYEGHOT' O KYPCA
«AJITEBPA» B 7-9 KJIACCAX

MNOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBISETCS OJHUM U3 OIOPHBIX KYpCOB OCHOBHOrO oOmiero oOpa3oBaHUsS: OHa
o0ecreynBaeT U3ydyeHue IPYTux AUCIHHUILINH, KaK €CTECTBEHHO-HAyYHOT 0, TAK ¥ TYMaHUTApHOTO ITUKJIOB,
e€ OCBOEHME HEOOXOOUMO MJs MPOJOJDKEHUs OOpa3oBaHMs M B IOBCEJHEBHOW >XM3HM. Pa3ButHe y
00y4aroIuXcsl HayYHbIX MPEJICTABICHUH O MPOUCXOXKJIECHUH U CYIIHOCTH alreOpandeckux abCTpakLui,
croco0e OTpakeHUs] MAaTeMaTHYeCKOH HAyKOH SIBICHMH M TPOLIECCOB B NMPHUPOJE U OOIIECTBE, POIHU
MaTeMaTHYECKOTO MOJAEIHPOBAHUS B HAYYHOM IO3HAHHM M B MPAKTHUKE CIIOCOOCTBYET (hOPMUPOBAHHUIO
Hay4YHOTO MMPOBO33pEHMS] M KauecCTB MBbIIIJICHHUS, HEOOXOAMMBIX [Js aJalTalud B COBPEMEHHOM
mudpoBoM obmiectBe. M3ydeHue anreOpel obecrieduBaeT pa3BUTHE yMEHHUsS HaOJO[aTh, CPaBHUBATH,
HaXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH MBIIUICHUS, CHOCOOHOCTH apryMEHTHPOBAaHHO
00OCHOBBIBAaTh CBOM JICHCTBHSI M BBIBOABI, (hOPMYIHPOBATH yTBep:kIeHHs. OCBOEHHE Kypca anreOpsbl
o0ecreynBaeT pa3BUTHE JOIMUYECKOIO MBIIUIEHUS OOYYaroIUXCs: OHM HCHOJB3YIOT JEeIyKTHBHBIE U
UHYKTHBHBIE pacCyXJIeHHsI, 0000IIeHne U KOHKPETU3aluio, abcTparupoBaiie u a"ajgorut. OoyuyeHue
anreOpe IpeArnonaraeT 3HaYuTeNbHBIA 00bEM CaMOCTOSITETILHON IESTENFHOCTH 00YUJaIOMIUXCsl, TOITOMY
CaMOCTOSITENIFHOE PEIICHUE 33124 SBIISICTCS pean3alield AeITeIbHOCTHOTO MTPUHITUIA O0yUSHHS.

B crpykrype mporpammbl yuyeOHOro Kypca «Amnredpa» A OCHOBHOIO 0OLIero oOpa3oBaHUS
OCHOBHOE MECTO 3aHHMAIOT COJAEP)KATEeIbHO-METOJMUYECKUue JUHUM: «YUucaa M BBIUMCICHUS,
«AnreOpanyuecKkue BBIPAKEHUS», «YpaBHEHHS M HepaBeHCTBa», «DyHkium». Kaxkmas u3 31ux
COJIePKATEIbHO-METOJUYECKUX JIMHUN pa3BUBACTCAd Ha TPOTHKCHUHM TPEX JIET H3YYEHHUS Kypca,
B3aUMOJICHCTBYSl C JApPYrUMHM €ro JuHUAMH. B Xone wu3yueHuss ydyeOHOro kypca oO0ydarolumcs
HOPUXOIUTCS JTIOTUYECKH pacCyXJaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBSA3M € 3TUM B
nporpaMMy y4eOHOro Kypca «AmnreOpa» BKIIIOUEHbI HEKOTOpPHIE OCHOBBI JIOTUKH, MPEICTaBICHHbIE BO
BCEX OCHOBHBIX pa3Jefax MaTeMaTUYecKoro oOpa3oBaHUS U  CIIOCOOCTBYIOIIME  OBJIAJIEHUIO
00y4aroIMMHUCST OCHOB YHHBEPCAJIBHOTO MaTeMaTH4ecKoro s3bika. ConepxaTeiabHOH M CTPYKTYpHOM
0COOEHHOCTBIO YUeOHOT0 Kypca «Asre0pay sBIsSETCS €ro MHTErPUPOBAHHbBIN XapakTep.

Conepxanne nmuHUM «YHWcna W BBIYHCICHUS» CIY)KAT OCHOBOHM Ui JalbHEUIIETO H3y4YCHHUS
MaTeMaTUKH, CHOCOOCTBYET Ppa3BUTHIO Yy OOYYaOLIUXCS JIOTMYECKOTO MBINUIEHUS, (POPMUPOBAHUIO
YMEHUS T0JIb30BaThCsl AITOPUTMaMH, a TAaKXKe MPUOOPETEHUIO MPAKTUYECKUX HaBBIKOB, HEOOXOAMMBIX
JUIS TIOBCETHEBHOW XM3HHU. Pa3BUTHE MOHATUS O 4YMCIIE HAa YpPOBHE OCHOBHOIO 00ILero oOpa3oBaHUs
CBSI3aHO C pAIMOHAIBHBIMA W HPPAUOHAIBHBIMUA YHCIAMH, (OPMHUPOBAHUEM TIPEICTABICHUH O
JNEHCTBUTENLHOM YHCie. 3aBeplIEHUE OCBOEHUS YHMCIOBOW JMHUM OTHECEHO K CpeAHeMy oOuemy
00pa3zoBaHMIO.

Copnepxanue OByX anreOpandeckux JIMHUN — «AnreOpandeckue BBIpaKEHUs» U «YpaBHEHUS U
HEpaBEHCTBa» CHOCOOCTBYEeT (OPMHUPOBAHUIO Yy OOyYaloIUXCSd MaTeMaTH4YecKoro — ammapara,
HEOOXOMMOTO JUIsl PEIICHHS 3a]1a4 MAaTeMaTHKH, CMEXHBIX MPEIMETOB U MPAKTUKO-OPHEHTHPOBAHHBIX
3amad. Ha ypoBHe oOCHOBHOro ooOmiero o6Opa3oBaHus Y4eOHBIM MaTepuan TPYNIUPYETCS BOKPYT
palMOHATIBHBIX BhIpaKeHUI. Anredpa JeMOHCTPUPYET 3HAUEHUE MaTEMAaTUKU KaK 3bIKa JJIsl IOCTPOEHUS
MaTeMaTHYECKUX MoOJeNel, ONMMCaHusl MPOLIECCOB U SIBIECHUI peanbHOro mupa. B 3amaunm oOydeHus
anreOpe BXOIAT TakXkKe JallbHEHIIee pa3BUTHE AITOPUTMUYECKOTO MBIIIICHHS, HEOOXOIUMOro, B
YaCTHOCTH, Ui OCBOCHHUSI Kypca MH()OPMATHKH, U OBJIAJCHHE HABBIKAMH JCTYKTUBHBIX PACCYKICHHIA.
[IpeoOpazoBanre CUMBOJNBHBIX (OPM CIIOCOOCTBYET PAa3BUTHUIO BOOOpaKEHHUS, CIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPYECTBY.

Conepxkanre (QyHKIIMOHATHHO-TPAUUECKON JIMHUM HAIEJICHO Ha TOJIYYCHHE OO0YydYaroIUMUCS
3HAHUM O (YHKIUAX KaK BaKHEHWIIEH MaTeMaTHUYeCKOW MOJENW I OMHCAHUS M HCCIeIOBaHUS
pa3Ho00pa3HbIX MPOLIECCOB M SIBICHUU B Mpupoje M olmiecTBe. V3yueHue marepuana CrocoOCTBYET



Pa3BUTHIO y OOYYAIOIIUXCS YMEHHSI HWCIOJB30BaTh PA3UYHBIE BBIPA3UTEIbHBIE CPEICTBA SI3BIKA
MaTEeMAaTHKd — CJOBECHBIE, CHMBOJHMYECKHE, Tpaduyeckue, BHOCUT BKIaL B (OPMUPOBAHHE
MPEJICTaBICHUI O POJIM MATEMATUKH B PA3BUTHU LIUBUIN3ALUHU U KYJIbTYPHI.

CormacHo ydeOHOMY IUIaHy B 7-9 Kjaccax H3y4aeTcss ydeOHBIH Kypc «Aunrebpa», KOTOpBIH
BKJIIOUAET CIIEYIOIINE OCHOBHBIE pazjlienbl coaep:kaHus: «Hucna U BBIYMCIEHUN», «Anredpanyeckue
BBIPAKEHUS», «Y PAaBHEHUS U HEPABEHCTBA», «DyHKIIUNY.

Ha u3ydenue yueObHoro kypca «Anredpa» orBogutcs 306 yacoB: B 7 kiacce — 102 yaca (3 gaca B
Heqeno), B 8 kiacce — 102 yaca (3 yaca B Hegenro), B 9 kiacce — 102 ygaca (3 yaca B HEZIeNiO).

COJEPKAHUE OBYYEHUA
7 KVIIACC

Yuciia 1 BBIYUCICHUSA

JpoOu OOBIKHOBEHHBIE W JIECATHYHBIC, MEPEX0] OT OAHON (opMmbl 3ammcu aApoOei K APyrou.
[TonsiTMe panMOHANBHOIO YHUCHIA, 3allCh, CPaBHEHHUE, YIOPAJOYMBAHUE DPALMOHAIBHBIX YHUCEIL
Apudmerndeckue AEHCTBHUS C pallMOHAJIBHBIMHM uyuciamH. PernieHue 3amad U3 peayibHOW MPAKTUKU Ha
4acTH, Ha IpoOu.

CremneHb ¢ HaTypaJbHBIM IIOKa3aTeleM: ONpEJesIeHHE, NMpeoOpa3oBaHUe BBIPAXKEHUH HA OCHOBE
olpeieNIeHus], 3anuch 0onbmuX yucen. [IponeHTsl, 3anuch NPOLEHTOB B BUJE APOOU U IpodU B BUJE
IIPOLEHTOB. TpHU OCHOBHBIE 3a/1a4l HA IPOLIEHTHI, PEIIEHUE 3a/1a4 U3 PEaIbHONU IIPAKTUKHU.

IIpuMeHeHre NPU3HAKOB ACIMMOCTH, PA3JI0KEHNE HA MHOKUTEIN HATYPAIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi MPONOPLHMOHATBHOCTH.

Anredpanyeckne BbIPaKeHUS

IlepeMeHHBIE, YHCIIOBOE 3HAYEHHUE BBIPAXEHUS C IEPEMEHHOU. JlomycTuMble 3HA4YECHUS
nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXAYy BEJIMYMHAMU B BHUJE (opMyiibl. Beluncienus mo
¢dopmynam. IlpeobpazoBanrne OYKBEHHBIX BBIPAXKEHMH, TOKJIECTBEHHO paBHBbIE BBIPAKEHUS, IpaBHiIa
npeoOpa3oBaHUsl CyMM U IPOU3BEICHUN, IMpaBHUa PACKPBITUS CKOOOK M MPHUBEACHHUS MOJOOHBIX
CJIaracMbIX.

CBolicTBa CTENEHU C HATYpaJbHBIM ITOKa3aTeeM.

OpHownenbl U MHorouwieHsl. CteneHb MHorowieHa. Cllo)KeHHE, BBIYUTAHHE, YMHOXEHHE
MHOro4eHOB. DOpMyIbl COKpAIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMBbl M KBajapaT pazHocTH. DopMmyiia
pPa3HOCTHU KBaApaToB. Pa3iioxkeHne MHOTOWIEHOB Ha MHOXKHUTEIIH.

YpaBHeHUs! M HEpaBEHCTBA

VYpaBHeHHe, KOpeHb YpaBHEHHs, MpaBuia MpeoOpa3oBaHUsl ypaBHEHHUS, PaBHOCHIBHOCTD
YpaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOM IEPEMEHHOM, YUCIO KOpHEH JMHEHHOIO YpaBHEHMs, pEILICHUE
JVHENHBIX ypaBHeHHI. COCTaBJIICHHE YpAaBHEHUM MO YCIOBUIO 3a/Jaud. PenieHue TEKCTOBBIX 3aJad ¢
MMOMONIBIO YPABHEHU.

JluneliHoe ypaBHEHHUE C ABYMsI IEPEMEHHBIMU U ero rpaduk. Cucrema IByX JIMHEHHBIX YpaBHEHUN
C JByMs IepeMeHHbIMHU. PelieHue cucrteM ypaBHEHHH crocoboM mojacTaHoBKH. Ilpumepsl pereHus
TEKCTOBBIX 33]1a4 C [IOMOLIbIO CHCTEM YPABHEHUM.

DOyHKIUHA

Koopaunara Ttouku Ha npsmoi. YUucioBele NmpoMexyTku. PaccTossHue Mexay ABYMs TOUKAMH
KOOPJAMHATHOU IIPSIMOM.

[MpsmoyronbHast cucrema koopamHaT, ocm OX m Oy. AlGcumcca W OpAMHATA TOYKHA Ha
KOOpAMHATHOM miockocTu. [Ipumeps! rpagukoB, 3anaHHbix ¢opMynaMu. UteHue rpadukoB peanbHbIX
3aBucumocteil. Tlonstue ¢ynkumu. I'paduk ¢ynkuuu. CpolictBa ¢(yHkumid. Jluneiinas Qynkius, e€



rpapuk. I'padux ¢pynkuuu y = [x|. I'paduueckoe penienne TMHEHHBIX YpaBHEHUH M CUCTEM JIMHEWHBIX
YpaBHEHUM.

8 KVIACC

Yuciia ¥ BBIYHMCICHUSA

KBanpatHslit kopeHb u3 yncina. [lonsatiue 00 upparoHanbHOM ducie. JlecsaTuyHble MpUOIKEeHUs
UppalMoHaIbHbIX yMced. CBoHCTBa apudMETHUECKUX KBaJIpaTHBIX KOPHEW M MX INPUMEHEHHE K
IpeoOpa30BaHUIO YHCIIOBBIX BBIPAXKEHUN U BBIYUCIICHUAM. [leficTBUTENIbHBIE YNCIIA.

CreneHs ¢ 1enbIM IOKa3arenaeM u e€ cBoiicTBa. CTaHJapTHas 3alUCh YHCIIA.

Auredpanyeckune BbIpaKeHUs

KBagparHblil TpEXUIEH, pa3I0KEHUE KBAIPATHOTO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckas npoOb. OCHOBHOE CBOMCTBO anreOpawdeckoit npobu. CliokeHue, BbIUUTAHUE,
YMHOXXEHUeE, JieJIeHHe ajreOpanyeckux Apooeil. ParyonanbHble BIpakeHUs U UX IpeoOpa3oBaHue.

YpaBHeHusI U HePaBEeHCTBA

KBanparHoe ypaBHeHue, (opMysia KOpHEHl KBaJpaTHOro ypaBHeHus. Teopema Buera. Pemenue
YPaBHEHMM, CBOJAIIMXCS K IMHEHHBIM M KBaJpaTHIM. [IpocTeiimue 1poOHO-panoHaibHble ypaBHEHHUS.

['paduueckas MHTEpIpeTaLUs YPAaBHEHUN C IByMS [IEPEMEHHBIMU M CUCTEM JIMHEHHBIX ypaBHEHUIN
C IByMs nepeMeHHbIMU. [Ipumepsl perienrs cucTeM HETMHEHHBIX YPaBHEHUH ¢ ABYMS IIEPEMEHHbBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aIreOpandecKuM CrIocoOoM.

YucnoBble HEpaBEHCTBA M UX CBoiicTBa. HepaBeHCTBO ¢ OIHONM IEepeMEHHOH. PaBHOCHIIBHOCTB
HepaBeHCTB. JInHEHbIe HEpaBEeHCTBA C OJHOM NepeMeHHOM. CHUCTEMBl JIMHENHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

DOyHKIUHA

[Tonstue Gynkuuu. O6gacTh onpeneneHnss 1 MHOXKECTBO 3HaueHu ¢yHkuuu. CrocoObl 3aaHus
GyHKLIUH.

I'papuk ¢dynxuuu. Yrenue cpoiicTB ¢yHKIUM 1o e€ rpaduxy. Ilpumepsl rpadukoB ¢QyHKIMM,
OTPAKAOIINX PEABHBIE IIPOLIECCHI.

@DyHKIMY, ONUCHIBAIOIINE TPAMYIO M OOpaTHYIO MPONOPIMOHAIBHBIE 3aBUCUMOCTH, UX Tpa(UKH.
OyHKIMU Y = X2,y = X3,y = VX, y=|X|. I'padudeckoe pemieHre ypaBHEHHIi  CHCTEM YPaBHEHH.

9 KUIACC

Yucaa v BLIYUCIEHUS

PanmonaneHbie 4Kcna, UppalMOHANbHBIE YMCIA, KOHEYHbIE U OECKOHEUHBIE JECSITHUHBIE TPOOH.
MHOXeCTBO NEHCTBUTENBHBIX YHCEN, ACHCTBUTENbHBIC YMCIa KaK OECKOHEUHBIE NECATHYHBIE TPOOH.
B3anMHO OIHO3HAYHOE COOTBETCTBHE MEXKIY MHOYKECTBOM JIEMCTBUTEIIBHBIX YUCET M KOOPJIMHATHOU
IPSIMOiA.

CpaBHeHUE IeHCTBUTEIBHBIX YKCEN, apuMeTHIecKre AeUCTBUS C AHUCTBUTEILHBIMU YHCIIAMHU.

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, UTUTETLHOCTD MPOIIECCOB B OKPYKAIOIIEM MHpE.

[Tpubmx€HHOE 3HAYCHHE BEIMYHMHBI, TOYHOCTh MpuOmmkeHus. Okpyriaenue uncen. [Ipukunka u
OIICHKA PE3YJIbTATOB BBIYNCIECHUM.

YpaBHeHUs M HEPABEHCTBA

JIuneitHoe ypaBHeHue. Pemienue ypaBHEHUH, CBOASAIIUXCS K TUHEUHBIM.

KBanpaTtHoe ypaBHeHue. PemieHne ypaBHEHMH, CBOISIIMXCS K KBaJpaTHBIM. bHKBaapaTHOE
ypaBHeHue. Ilpumepsl pelieHuss ypaBHEHUW TpPEThbEd M YETBEPTOM CTENEHEH pa3ioKEHHEM Ha
MHOXKHUTEIIH.

Pemenne npoOHO-pallMOHANBHBIX YpaBHEHUU. PelieHne TEKCTOBBIX 3adad airedpanvdeckum
METOJIOM.



VYpaBHeHUe C IByMsI IEPEMEHHBIMU U €ro rpaduk. Permienue cucreM AByX JIMHEHHBIX YpaBHEHHH C
IBYyMs IIEpEMEHHBIMM. PelieHue cucreM IByX ypaBHEHHMH, OAHO M3 KOTOPBIX JIMHEWHOE, a Apyroe —
BTOpOH crenenu. I'paduueckas HHTEpIIpeTalis CUCTEMbI YPaBHEHHH € AByMsI IEPEMEHHBIMHU.

Perienue TekCTOBBIX 3a7jau anredpandeckuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pewienne JIMHEMHBIX HEPABEHCTB C OJTHOM IEpEMEHHON. PellleHne cucTeM JIMHENHBIX HEPABEHCTB C
onHOW mepemeHHOM. KBanparHele HepaBeHcTBa. ['padmueckas MHTEpHpeTalusi HEPABEHCTB U CHCTEM
HEPABEHCTB C ABYMs IIEPEMECHHBIMU.

DOyHKIUHA

KBanpatnunas ¢pynkuus, e€ rpaduk u cBoiictsa. [lapaboina, KOOpAHMHATEI BEPIIMHBI TapaboIIbl, 0Ch
CUMMETpPUHU TapadoIbI.

I'padukn Gyrxmmit: y = kx, y = kx + b, y = k/x, y = x3, y=x, Yy = || u ux cBoiicrsa.

YucioBbIe MOCIEI0BATEILHOCTH H IIPOrPeCCUH

[TonsiTue 4YMCIOBOM  IOCJIENOBATEIBHOCTU. 3aJaHUE IOCJIEIOBATEIbHOCTH  PEKYPPEHTHOM
dbopmyioit u GopmyItoi N-ro wieHa.

Apudmerndeckass U reomerpuueckas nporpeccur. ®opMyiabsl N-ro 4yjaeHa apuPpMETHYecKol u
TEOMETPUUYECKOM POTPECCUM, CyMMBI IIEPBBIX N YJICHOB.

N300paxeHne 4iI€HOB apU(PMETHUYECKOM U TEOMETPUYECKOM Mporpeccuid TOYKaMH Ha
KOOpPJMHATHOM IJIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUUAIbHBINA pOCT. CII0KHbIE MPOLIEHTHI.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE pe3yJIbTaThl OCBOCHHS POrpaMMbl y4eOHOT0 Kypca «Anredpay XapakTepU3yroTCs:

1) naTpuoTHYecKoe BOCIIUTAHHE:

IIPOSIBIEHUEM HHTEpEca K IPOLUIOMY M HACTOALIEMY POCCHICKOM MaTeMAaTHKH, LEHHOCTHBIM
OTHOLIEHHEM K JOCTH)KEHHUSM POCCHUHCKHX MAaTEMaTHKOB M POCCHUHCKOM MaTeMaTUYEeCKOM HIKOJIBI, K
MCIIOJIb30BAaHUIO ATHX JOCTHKEHUN B IPYTUX HayKax M MPUKJIAAHbBIX chepax;

2) rpa:kIaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K  BBIMOJHEHUIO OOS3aHHOCTEW TpakJaHWHA U pealu3alli ero Ipas,
MPEJICTAaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (YHKIIMOHMPOBAHHS PA3IUYHBIX CTPYKTYp, SIBICHUU,
npolenyp TpakJaHCKOro oOmiecTBa (HampuMep, BBIOOPHI, OIMpPOCHI), TOTOBHOCTBIO K OOCYXICHHIO
STHYECKUX NPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM IMPUMEHEHHEM JOCTHKEHHH HayKH, OCO3HAHHMEM
BaXHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B JEATEIILHOCTH YUEHOTO;

3) Tpya0BOE BOCHIUTAHHE:

YCTAaHOBKOM Ha aKTHUBHOE Y4YaCcTU€ B pEHICHUM NPAKTUYECKUX 3aJad MaTeMaTUYECKOU
HAIPaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTeMaTHYeCKOro 0Opa3oBaHUs Ha MPOTSHKEHUU BCEW JKHU3HU
JUISl YCTICTHOM MPO(EeCCHOHATBHOW JESITEIBHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM
BBIOOPOM U MOCTPOCHHEM HHIUBUIYATbHOW TPACKTOPUU OOpa30BaHMS M JKU3HEHHBIX IUIAHOB C YYETOM
JUYHBIX UHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCMIUTAHUE:

CIIOCOOHOCTBIO K AMOILIMOHAIIBHOMY M 3CTETUYECKOMY BOCHPHUATHIO MAaTeMaTHYECKUX OOBEKTOB,
3a/1a4, peIICHUH, pacCyKICHUM, yMEHHUIO BUIETh MaTEMaTUUECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAIMel B JEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAay4HBIX MpPEICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI YEJIOBEKa, MPUPOJBI U 00IEeCTBA, TOHUMAHUEM MAaTeMaTHYEeCKOW HAyKH Kak
cdepbl YeTOBEUECKON NEATENILHOCTH, ATAMOB €€ Pa3BUTHUS M 3HAYMMOCTH JJISl PA3BUTUS ITUBUIU3AINH,



OBJIAACHHUEM A3BIKOM MATEMAaTUKU U MaTeMaTUYeCKOHU Ky.]IBTypOﬁ Kak CpCACTBOM IIO3HAHUA MHpa,
OBJIAICHHUEM HpOCTefIHlPIMPI HaBbIKaMU HCCHCHOB&TGHBCKOﬁ ACATCIIbHOCTH,

6) ¢usuyeckoe BocnUTaHHWe, (POPMHPOBAHHE KYJILTYPbl 310POBbSI M 3MOLUOHAJIBHOIO
OJ1aronmoJryymsi:

TOTOBHOCTBIO HNPHUMCHATHL MATCMATHYCCKUC 3HAHWA B HHTCPCCAX CBOCTO 3J0POBbs, BCACHHA
3I0pOBOTO 00pasza >KW3HH (3M0pOBOE THTAaHWE, COAIAHCHPOBAHHBIM PEKUM 3aHSATUH U OTABIXA,
perynspHas ¢pu3znyeckass akTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedIeKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOT'O K€ MpaBa JIPyroro 4eJI0BeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHUE:

OpUEHTAallMel Ha IPUMEHEHHE MaTeMaTUYeCKUX 3HAHMW Uil pelleHus 3ajad B oljactu
COXPAaHHOCTH OKPYKaIOUIEH Cpelibl, IUIAHUPOBAHUS MMOCTYIIKOB M OLEHKU MX BO3MOKHBIX NOCJEICTBUN
JUISL OKpYXKAloIIe cpenibl, 0CO3HAHUEM IJI00AIBHOTO XapakTepa AKOJIOTMYECKUX MpoOjIeM U MyTed ux
peleHus;

8) ajanTanusi K N3BMEHAIUMCS YCJIOBUSIM COUMATbHONW M IPUPOAHOM Cpeabl:

TOTOBHOCTBHO K I[CflCTBPI?IM B YCIIOBHAX H€OHpCI[CJIéHHOCTI/I, IOBBIIICHHUIO YPOBHA cBOeH
KOMIETEHTHOCTH 4epe3 MPaKTUUYECKYIO NIEeATEIbHOCTh, B TOM YHCIE YMEHHE YUUThCS y IPYTHX JIOJCH,
npuoOpeTaTh B COBMECTHOM JIEATEIHHOCTH HOBbIE 3HAHMSI, HABBIKYA U KOMIIETEHIIUU U3 OIbITa IPYTHX;

HE0O0XOMMOCTBIO B (POPMHUPOBAHNYU HOBBIX 3HAHWUM, B TOM YHCIIE (OPMYIUPOBATH UAEH, TOHATHS,
TUIIOTE3Bl 00 O00BEKTax M SABJICHUAX, B TOM 4YHCJIC PpaHCC HCU3BCCTHBLIX, OCO3HABATb I[e(l)I/IHI/ITI)I
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIPHUHUMATh CTPECCOBYIO CHUTYAIHIO Kak
BBI30B, TPEOYIOIIHNI KOHTPMED, KOPPEKTUPOBATH MPUHIMAEMBbIE PEIICHHS U JEHCTBUS, (POPMYIUPOBATH U
OLCHUBATb PUCKHU U ITOCICACTBUA, q)OpMI/IpOBaTL OIIBIT.

METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTeabHbIE YHUBEPCAJTBHBLIC yqeﬁm,le JelCcTBUS

ba3oBble JJoruyeckue geMcTBUA:
® BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU MAaTEMATUYECKUX OOBEKTOB, TOHITHIA,
OTHOIICHUI MEXIy MOHATUAMHU, GOPMYITUPOBATH ONpEACTICHUs TOHIATUN, YCTaHABIMBATD
CYIIIECTBEHHBIN MPHU3HAK KJIacCHU(PUKAIIUU, OCHOBAHHUS JIJIsl 0OOOIICHUS U CPAaBHEHUS, KPUTEPUU
IIPOBOAMMOI0 aHAJIN34;

e BOCIPHHHUMATH, (POPMYJIUPOBATh U IPEOOPA3OBHIBATH CYK/ICHUS: YTBEPIUTEIbHbIE U
OTpULATENIbHbIE, EMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

® BBIIBJIATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U MPOTUBOPEUHS B (haKTax,
JTAaHHBIX, HAOJIOJICHUSIX M YTBEP)KICHUSX, MIpeiaraTb KpUTEPUH IS BBISBICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEYUHIA;

® JlenaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U WHAYKTUBHBIX
YMO3aKJII0UEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e pa3bupatrh JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPXKACHUH (IIPSIMbIE U OT MPOTUBHOTO),
MIPOBOJIUTH CAMOCTOSITEIIFHO HECIIOKHBIE JIOKA3aTeIbCTBA MATEMAaTHYECKIX (haKTOB,
BBICTPaNBaTh ApI'YMEHTAIUIO, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI, 00OCHOBBIBATH
COOCTBEHHBIE PacCyXICHUS;

e BbIOMpATH CIIOCOO perieHus yueOHo 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHHUS,
BBIOMpATh HanOOoJIee MOIXOAAMINI ¢ YIETOM CaMOCTOSATENILHO BBIICIEHHBIX KPUTEPHEB).



Ba3oBble ucciienoBatTebcKe 1eiicTBUA.

UCTIOJIb30BaTh BOIIPOCHI KAaK UCCIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUSL, (POPMYITUPOBATH
BOIIPOCHI, (PUKCUPYIOIINE IPOTUBOPEUHE, IPOOIIEMY, CAMOCTOSTENILHO YCTaHABINBATH HCKOMOE
U JJaHHOE, (JOPMUPOBATh TUIIOTE3Y, ApI'YMEHTUPOBAThH CBOIO MO3UILINIO, MHEHHUE;

MPOBOJMTH IO CAMOCTOSTEIHHO COCTABIICHHOMY TIAHY HECIOXKHBINA YKCIIEPUMEHT, HEOOIbIIIOE
HCCJICIOBAHKE M0 YCTAHOBIICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00bEKTa, 3aBUCUMOCTEH
00BEKTOB MEX Ty COOOM;

CaMOCTOSITENILHO (OPMYITUPOBATHL 000OIIECHHS M BEIBOJIBI 110 pe3yIbTaTaM MPOBEIEHHOTO
HAOJIIOICHUS1, KCCIICIOBAHNS, OLICHUBAThH JOCTOBEPHOCTH IMOTYYCHHBIX PE3yIbTAaTOB, BEIBOJIOB U
000011IeHMI;

IMPOTrHO3UPOBATH BO3MOKHOC Pa3BUTHUC IMMPOLECCA, a TAKIKC BbIJIBUTATh MIPCAIIOJIOKCHHUA O €ro
Pa3BUTHHU B HOBBIX YCJIOBUAX.

PabGora ¢ undopmanmeii:

BBIABJIATH HEJOCTATOYHOCTDh U HA30BITOYHOCTE HHq)OpMaHHH, JaHHBbIX, HCO6XOI[I/IMI)IX JIIA
PCLICHUA 3a1a4H;

BbIOMPATh, aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH HH(DOPMAIIIO
Pa3IUYHbBIX BUJIOB U (POPM INpEACTABICHUS;

BbIOUpaTh GopMy MpencTaBiIeHHs MHPOPMAIMK U WLTIOCTPUPOBATH peliaeMble 3a1a4u
cXeMaMH, JruarpaMMaMu, HHOU TpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHMBATh HAAEKHOCTh HH(POPMALIMU 110 KPUTEPUSIM, MTPEITI0KEHHBIM YUUTEIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHI/IKaTHBHI)Ie YHHUBEpPCAJIbHBIC y‘-leﬁl—ll)le JelCcTBUA:

BOCIIPUHUMATh U q)OpMy.]'II/IpOBaTI) CYKACHUA B COOTBECTCTBHUHU C YCJIOBHUAMHU U LETIAMU 06IIICHI/I$I,
SACHO, TOYHO, 'PAMOTHO BbIpaXXaTb CBOIO TOYKY 3PpCHUA B YCTHBIX U MMCbMCHHBIX TCKCTAX,
JAaBaTh MOACHCHUS 11O XOA4Y PCIICHUA 3ala4Yi, KOMMCHTHUPOBATH HOJ'Iy‘-ICHHBIfI pE3ybTAaT,

B X0/ 00CYX/I€HHU 3a/1aBaTh BOMPOCHI IO CYLIECTBY 00CYk AaeMOM TeMBbI, IPOOIEMBI,
peraeMoil 3a1auu, BbICKa3bIBaTh UJEH, HAllEJIEHHbIE HAa TOMCK PELIEHMs], COMIOCTABISTh CBOU
CYXJIEHUS C CYXKACHUSAMH JIPYTUX YYaCTHUKOB JMajiora, oOHapy>KUBaTh pa3iInyKle U CXOJICTBO
MO3UIMI, B KOPPEKTHON opMe GOpMyIUPOBATH Pa3HOTIaCcHsl, CBOM BO3PAKEHUS;

IPEJCTaBIATh Pe3yJIbTaThl PELICHUS 3aauH, SKCIIEPUMEHTA, HCCIIEJOBAHNUS, IPOEKTA,
CaMOCTOSITENIbHO BBIOMPATh (popMaT BBICTYIJICHUS C YUETOM 3a]a4 IPE3eHTAIlMH U
0COOEHHOCTEHN ayAuTOpUH;

MMOHUMATh U UCIIOJIB30BaTh NPCUMYILCCTBA KOM&HI[HOIZ n HH,Z[PIBH,Z[yaHBHDfI paGOTBI npu
pPEIICHUN y‘—Ie6HI)IX MaATEMAaTHYCCKHUX 3aJa4,

MIPUHUMATB 11eJTb COBMECTHOMU JCSITEILHOCTH, TUTAHUPOBATh OPTraHU3aI[UI0 COBMECTHOM pa0OTHI,
pacrpeaenaTh BUILI paboT, JOrOBapruBaTHCS, OOCYXKIATh MPOIIECC U Pe3yIbTaT PadoTHI,
00001aTh MHEHUS HECKOJILKUX JIONEH;

Y4acTBOBATh B TPYNIOBBIX (popMax paboTsl (00CykaeHMS, 0OMEH MHEHHUSIMH, MO3TOBBIE
HITYPMBI ¥ IPYTHE), BBIMIOIHATH CBOIO YacTh paOOTHI M KOOPJMHUPOBATH CBOU JICHCTBHS C



JIPYTHMMH 4IEHAaMU KOMaH/Ibl, OIEHUBATh KAY€CTBO CBOETO BKJIaJa B OOIIMIA TPOIYKT IO
KpUTEpUsIM, cHOpMYINPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHUS.

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicCTBUSA
Camoopranusanms:
®  CaMOCTOSTENIBHO COCTaBIISATh IUIAaH, AJITOPUTM pEIeHHs 3a/1a4u (MM €ro 4acTh), BBIOMPATh
croco0 perieHus ¢ yuéToM UMEIOLIUXCs PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH C yUETOM HOBOM HH(pOpPMAIIHH.

CaMOKOHTPOJIb, SMOLIMOHAIbHBIN HHTEJVIEKT:
® BJAJETh CIIOCOOAMHU CAaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIECCca M pe3yJIbTaTa PeIICHHs
MaTeMaTHYeCKOH 3aauHu;

® [PEIBUACTH TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTB IIPU PELIECHUH 3a1a41, BHOCUTD
KOPPEKTUBBI B I€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMIEHHBIX OLINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3yJIbTaTa JEATEIbHOCTH TOCTABICHHOM LIEJIN U YCIOBUSM,
OOBSACHATH IPUYUHBI JOCTUKEHUSI NI HETOCTUKEHUS 1€, HAXOAUTh OLIMOKY, 1aBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K koHIty 00y4eHHs B 7 Kjacce 00yJIarOIIHIACS MOJIYIUT CICTYIOIINE TPEIMETHBIC PEe3yIbTaThI:

Yucsia ¥ BLIYUCICHUSA

BeimonHATe, coderas yCTHbIE U IHCbMEHHbIE NpUEMBI, apupMeTHUecKue JeHCTBUS ¢
palMOHaIbHBIMU YHCIIAMHU.

HaxonuTe 3HaueHUs YHUCIOBBIX BBIPAKEHUH, NPUMEHATh pa3HOOOpa3HbIe CIIOCOOBI M MPUEMBI
BBIYMCIICHUS] 3HAYSHUH APOOHBIX BBIPAXKEHUH, coJlepKaliuX OObIKHOBEHHBIE U JECATUYHbIE JpOOu.

[Tepexoaute OT 0AHOM (GOpMBI 3amKcH 4yKced K Apyroi (mpeoOpa3oBbIBaTh JECATUYHYIO APOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECTHUHYIO, B YACTHOCTU B OECKOHEUHYIO JECATUYHYIO APOOb).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrysTh uncna.

BBINONHATP NPUKUAKY M OLEHKY pe3yjabTaTa BBIUMCICHHWM, OLEHKY 3HAYEHMM YHCIOBBIX
BbIpaX€HHUI. BBIMOMHATE AEHCTBUS CO CTENEHSIMU C HATYPAJIbHBIMU [TOKA3aTESIMHU.

[TpyMeHsTh NPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATypaJbHbIX YHCEI.

Pemate  NpakTUKO-OPMEHTHPOBAaHHBIE  3aJauM, CBA3aHHBIE C  OTHOLIEHUEM  BEJIMYUH,
IIPONOPLUUOHAIIBHOCTBIO BEIUYMH, NPOLEHTAMM, HHTEPIPETUPOBATH DPE3YJIbTaThl PELICHUS 3anad C
y4€TOM OrpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMU pacCMaTPUBAEMbIX OOBEKTOB.

AuredpanuyecKkue BbIpasKeHUs1

Hcnonb3oBaTe anreOpandeckylo TEPMUHOJIOTMIO M CHUMBOJHUKY, HPUMEHATh €€ B Ipolecce
OCBOCHMS y4yeOHOro MaTepuania.

HaxoauTs 3HaueHus: OyKBEHHBIX BBIPAKEHUN MPU 3aJaHHBIX 3HAYEHHSIX IEPEMEHHBIX.

BemonHsaTe mnpeoOpa3oBaHMsl 1ENOr0 BBIPAKEHHUS B MHOTOWIEH MPUBEIECHUEM MOJ00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINOMHATE YMHO)KEHHE OJHOYJIEHA HA MHOIOWIEH M MHOIOWIEHAa Ha MHOTOWIEH, NPUMEHSTH
(dbopMyIbl KBaJipaTa CyMMBI U KBajipaTa pa3HOCTH.

OcCymiecTBIATh Pa30KEHHNE MHOIOWIEHOB Ha MHOXKUTENIM C MOMOILBIO BBIHECEHMS 3a CKOOKH
00I11er0 MHOXKHTEJSI, TPYNITUPOBKHU CJIaraeMbIX, IPUMEHEHHsI (POPMYIT COKPAIIEHHOTO YMHOXKEHHUS.



[TpumensaTs mpeoOpa3oBaHUS MHOTOWIEHOB JJISi PEIICHHUS PA3JIMYHBIX 33/a4 U3 MaTeMaTHKH,
CMEXHBIX [IPEAMETOB, U3 PEAIbHON ITPAKTUKHU.

Hcnonb3oBaTh CBOWMCTBA CTENEHEHl C HaTypaJbHBIMHM IIOKa3aTeNsMU Uil IpeoOpa3oBaHUs
BBIPAXKEHHUI.

YpaBHeHUs M HEpaBEHCTBA

Pewats nuHENHBIE ypaBHEHUS C OAHOW IIEPEMEHHOM, IPUMEHS IIpaBUjla I1epexo1a OT UCXOJIHOIO
YPaBHEHHUs K paBHOCHIBHOMY eMy. IIpoBepsTs, SBIISIETCA 1M YUCIIO KOPHEM yPAaBHEHUS.

[TpumensTh rpaduyeckre METO/Ibl IPU PELICHUHN JINHEHHBIX YPAaBHEHUN U X CUCTEM.

[TonOupars npuMepsl Hap 4YHCesd, SBIAIOLIMXCS PELICHWEM JIMHEHHOro ypaBHEHUS C JBYMs
[IEPEMEHHBIMMU.

CTpouTh B KOOPJMHATHOW IIOCKOCTH TpauK JMHEHHOTO YpPaBHEHHUS C JABYMS IE€PEMEHHBIMH,
HOJIb3YACh T'paQUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemiate cuctemsl IByX JIMHEHHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMH, B TOM YHCIIE TpapUUECKH.

CocTaBisATh M pellaTh JMHEWHOE ypaBHEHUE WJIM CHUCTEMY JIMHEWHBIX YpPaBHEHMH MO YCIIOBUIO
3a/1a41, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4y ITOJIy4EHHBIN pe3ysbTarT.

DOyHKIUHA

N300pakaTh Ha KOOPAMHATHON MPSIMOI TOUKH, COOTBETCTBYIOIME 3aJaHHBIM KOOpAMHATAM, JIy4H,
OTPE3KH, NHTEPBAJIbl, 3AIIUCHIBATh YMCIIOBbIE IPOMEKYTKHU Ha aIre0panyecKoM sI3bIKE.

OTmeyath B KOOPAWHATHOM TUIOCKOCTH TOYKM IO 33JaHHBIM KOOpAWHATAaM, CTPOUTH Tpaduku
auHenHbIX QyHKMi. CTpouTtsh rpaduk GyHKIUHU y = [X|.

OnuceiBaTh ¢ MOMOLIBIO (YHKUUN H3BECTHbIE 3aBHUCUMOCTH MEXAY BEIMYMHAMHU: CKOPOCTb,
BpEMs1, pacCCTOSTHHE, IIeHa, KOTMIECTBO, CTOMMOCTb, TPOM3BOAUTEIILHOCTD, BpEMsi, 00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIMH 1O 3HAYCHUIO €€ apryMeHTa.

[Tonumatbs rpaduueckuil cnoco0 mpencTaBieHUs W aHauuW3a HHQOpMaIMM, W3BJIEKATh U
UHTEPIPETUPOBATH MHPOPMAIIUIO U3 IPa(UKOB PEAbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniy o0y4yenus B 8 kiacce o0yJaronuics moyquT CICAYIONTUE TPEIMETHBIE PE3YIbTATHI:

Yuciia 1 BBIYUCICHUSA

Hcrnonb30BaTh HayaabHBIE MPEICTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX YHCEI Ul CPABHEHUS,
OKpYTJIEHUS M BBIYMCIIEHUH, N300pakaTh IeHCTBUTENbHBIE YHCIa TOUKaMU Ha KOOPIAMHATHOM MPsIMOiA.

[IpyuMeHsTh TOHSATHE apU(PMETHYECKOro KBaJApPaTHOIO KOPHS, HAXOAWThb KBaJpaTHbIE KOPHH,
UCIIOJIB3YS MPU HEOOXOJMMOCTH KaJbKYJSATOP, BBIIOJHATH MpeoOpa3oBaHUS BBIPAKEHUH, COJIEpKaIINX
KBaJpaTHbIE KOPHH, UCIIOIb3Ysl CBONCTBA KOPHEH.

Hcnonb30BaTh 3anmuc OONBIINX M MajbIX YHCET C MOMOIIBIO JECATUYHBIX ApoOel M cremneHei
gucna 10.

Auaredpanyeckune BbIPaKeHHUs

[TpuMeHATh MOHATHE CTENEHU C IIeJbIM IOKa3aTesieM, BBIMOJIHATh NMPeoOpa3oBaHMs BhIPaKEHUI,
COJZIepaKAIIMX CTEIEHHU C LEJIbIM I10Ka3aTeIeM.

BbIOMHATE TOXIIECTBEHHBIE MpeoOpa3oBaHUS pAIMOHAJIbHBIX BBIPAKEHUNW HA OCHOBE IpaBUII
JEeHCTBUI HaJl MHOTOUIEHAMHU U aJIreOpanvdecKUMHU IpOOsSMHU.

PackiianpiBaTh KBasipaTHBIN TPEXWIEH HA MHOXKHUTEIH.

[TpumensaTs npeoOpa3oBaHUs BBIPAKEHUN Ul pEIIEHUS pPa3lIWYHbIX 337a4 U3 MaTeMaTHKH,
CMEXHBIX MTPEAMETOB, U3 PEATILHON IPAKTUKH.

YpaBHeHHUsI M HEPABEHCTBA

PemaTte nuHeENHbIE, KBaJpaTHbIE ypAaBHEHUS M pPallMOHAJIBHBIE yYpaBHEHUS, CBOASILUECH K HUM,
CUCTEMBI JIByX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU.

IIpoBOINTE MpOCTEHNIINE HCCIENOBAHMS YPAaBHEHMM W CUCTEM YpPAaBHEHHH, B TOM YHCIE C
IpUMEHEHHEM TrpapuuecKux TMpeAcTaBleHUu (ycTaHaBIMBaTh, MMEET JIM YpaBHEHHE WJIM CHCTEMa
YPaBHEHUH PELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).



[Tepexoauth OT cioBeCHOW (GOPMYIMPOBKU 3a7aud K e€ anreOpandeckoil MOJENu ¢ MOMOIIBIO
COCTaBJICHUS] YpaBHEHHs WIM CHCTEMbl YpaBHEHUH, HHTEPIPETHPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ]a4y MOJIyYEeHHBIH pe3yabTarT.

[IpyuMeHsTh CBOICTBA 4YHMCIOBBIX HEPABEHCTB JUIS CPAaBHEHMS, OLIEHKH, peulaTh JIMHEWHbIE
HEpaBEHCTBAa C OJHOM MEPEeMEHHONM W MX CHCTEMBI, JaBaTh Ipa(UyuecKyl0 HIUTIOCTPALMI0 MHOXKECTBA
pelIeH HepaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[Tonnmath W HCIONIB30BAaTh (YHKIMOHAJIbHBIE MOHATUS M S3bIK (TEPMUHBL, CHUMBOJUYECKHE
0003HaYeHUsI), OMpENeNATh 3HAaueHHWE (PYHKUIMM 10 3HAYCHUIO apryMeHTa, OMNpENeNsTh CBOWCTBA
dbyHKIMY 10 e€ rpaduky.

Crtpouts rpaduku 3eMeHTapHbIX GYHKINN BUIA:

y =k/X,y =x2,y=x3,y = |X|, y = VX, OHCHIBATH CBOICTBA YNCIOBOH (GYHKIHH IO e& rpaduKy.

K koHI1y 00ydenus B 9 kjacce o0yJaromuiics MoJIyduT CIEAyIOIIKUe TPeIMEeTHbIC Pe3yIbTaThl:

Yucsia ¥ BLIYUCICHUSA

CpaBHHBATh ¥ YHOPSIOYMBATH PAllHOHAIEHBIC M HPPALIOHAILHBIC YHCIIA.

Bemonaare apudmernueckue eHCTBHA € PALMOHAIBHBIMH YHCIAMH, COYeTas YCTHBIE U
MUChbMEHHBIC TPUEMBI, BHITIONHATH BRIYUCIICHUS C UPPAIIIOHATHHBIMU YHCTIAMH.

HaxonuTth 3HaueHHs cCTeleHed C LeNbIMU MOKa3aTelsIMH M KOpHEW, BBIUUCIATH 3HAYCHHUS
YHCIIOBBIX BBIPA)KEHHH.

OKpyriisiTh JIEHCTBHUTENBHBIC YHCIA, BBHINONHATh NPUKUAKY pe3yibTaTa BBIYMCICHHNA, OLIEHKY
YHCIIOBBIX BBIPAKCHUIH.

YpaBHeHUs] 1 HEPABEHCTBA

Pemate nuHeliHbIE W KBaJpaTHBIE ypaBHEHHS, YpaBHEHHs, CBOJIIMECS K HHUM, MPOCTEHIINE
IpOoOHO-paOHATIbHBIE YPaBHEHUS.

Pemiate cuctemsl IByX JTMHEHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU M CUCTEMBI JIBYX YpaBHEHUH,
B KOTOPBIX OJTHO YpaBHEHHUE HE SABJSETCS JIMHEHHBIM.

Pemate TekcTOBBIC 331aUM aNreOpaNuecKuM CIIOCOOOM C MOMOIIBIO COCTABJICHUSI YPABHEHUS WU
CHCTEMBI JIBYX YPaBHEHHH C IBYMsI IEPEMEHHBIMHU.

[TpoBoauTh mHpoOCTEHIINE HCCIENOBAHUS YpPAaBHEHHM M CUCTEM YpaBHEHHUH, B TOM 4HCIE C
OpUMEHeHHeM TrpaduyecKux NpeicTaBiIeHui (ycTaHaBIMBaTh, MMEET JHM YypaBHEHHE WIM CHCTeMa
YpaBHEHHIA PELICHHS, €CITH HMEET, TO CKOJIBKO, U TIpoUee).

Pemrate nuHElHbIE HEpPAaBEHCTBA, KBAJApaTHBIE HEPABEHCTBA, N300paKaTh pelIeHHe HEPaBEHCTB Ha
YHCIIOBOH NMPSIMOM, 3aHUCHIBATh PEIIEHUE ¢ TOMOILBIO CUMBOJIOB.

Pemate cucTemMbl JHMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOLIME KBaJIpaTHOE
HEPaBEHCTBO, H300paXaTh PEeIICHHE CUCTEMbl HEPABEHCTB Ha YHCIOBOM MPSIMOM, 3aITUCHIBATh PEIICHHUE C
MIOMOIIIBIO0 CHUMBOJIOB.

Hcnonb30BaTh HEpaBEeHCTBA NP PELICHUU Pa3IMYHBIX 3a/1a4.

DyHKIUHA

PacnosHaBaTh (yHKIMHM H3Y4YeHHBIX BHIOB. [loKa3pIBaTh CXEMaTHYECKH pAaCIOIOKEHUE Ha

KOOPJIMHATHOM MI0CKOCTH TpadukoB GyHKIwmid Buma: Y = kX, y = kx + b,y = k/x,y =ax2 + bx + ¢,y =
X3, y =X, y = |X|, B 3aBHCHMOCTH OT 3HaUYeHHiT K0d(()HUIMEHTOB, OMHCHIBATH CBONCTBA ()YHKIIHIA.

Crpouth UM M300pakaTh CXEeMATUUYECKU TpapUKH KBaJIPAaTUUYHBIX (YHKIUH, ONMUCHIBaTH CBOMCTBA
KBaJIpaTUUHBIX (QYHKIMI 10 X rpadukam.

Pacno3naBaTh KBagpaTWyHyto (QyHKIHIO 10 ¢opMmyie, MPUBOAUTH MPUMEPHl KBaJAPATUUHBIX
GyHKUIUN U3 peabHOM KU3HH, PU3UKU, TE€OMETPHUH.

YucnoBble MOCIE10BATEILHOCTH H IPOrPeccuH

Pacnio3HaBaTh apu(p)MEeTHUECKYIO U FEOMETPUUECKYIO IIPOTrPECCHH MTPU Pa3HBIX crIoco0ax 3aJaHus.



BbIMONHATE BBIYMCICHHUA C HWCHOJB30BaHHMEM (OpMyn n-ro wieHa apu(MeTHdeckol u
T€OMETPUYECKON ITPOTrPECCUM, CyMMBI IIEPBBIX N YWICHOB.

N300pakaTh WwieHbl NOCIEI0BATEIBHOCTH TOUKAMH HAa KOOPJUHATHON INIOCKOCTH.

Pemare 3amaum, CBA3aHHBIE C YHMCIOBBIMH IIOCJIEIOBATEIBHOCTSAMHU, B TOM YHCIE 3aJa4d U3
peanbHON )KU3HHU (C UCTIOIB30BAHUEM KATIBKYIATOPA, HUPPOBBIX TEXHOJIOTHH).



TEMATHYECKOE INTAHUPOBAHHUE

TKJIACC
HaumenoBanue KonuuecTBo OcHoBHOE OCHOBHBIE BUBI JCITEIbHOCTH DneKTpoHHbie (I(pOBLIE)
pasnena(TeMsl) Kypca 4acoB cojiep)KaHue 00y4arOIINXCs 00pa3oBaTeIbHBIC PECYPCEI
Yucna u 25 ITonsiTHE paloHaIBLHOTO CucreMaTH3UPOBATH U 000raIIATH 3HAHUS https://resh.edu.ru/subject/less
0n/6889/start/236122/

BBIYHCIICHUS. gucna. ApudMeTHIecKre OO0 OOBIKHOBEHHBIX U IECATUIHBIX APOOIX. https://resh.edu.ru/subject/less
ParmmioHaahHBIE JICUCTBUS CpaBHHMBATL U YIOPSIA0YUBATH APOOH, on /6é2/ o

qpcia C pallMOHAJIbHBIMU YUCIIAMHU. Ipe00pa3oBbIBas PU HEOOXOAMMOCTH JIECATUIHBIE | hitps://resh.edu.ru/subject/less

CpaBHeHue,
YIOPAIOYUBAHHUE
palOHATBHBIX YHCEL.

Crenenb

C HaTypaJlbHBIM
MTOKa3aTeNeM.

Perienne ocHOBHBIX 3a71a4
Ha JIpoOH, MPOLCHTHI

U3 peaJIbHOU

MIPaKTUKH.

[Ipu3Haku genTumMocTH,
Pa3IoKEeHIS

Ha MHOXUTEIN
HaTypaJIbHBIX YHCEI.
PeannHbBIE 3aBUCUMOCTH.
[Ipsimast u oOpatHas
MIPOTTOPITUOHATHHOCTH

Ipoou B
0OBIKHOBEHHBIE,00bIKHOBEHHBICBICCATUYHbIC,BYACT
HOCTHBOECKOHEUHYIOIECATHUHYIOIPOOE.
IIpumeHATH pa3HOOOpa3HbIE

€1oco0bI U MPUEMBbI BBIYMCIEHUS

3HAYeHUI JPOOHBIX
BBbIPa:KeHMi1,COIePKAINXOOBIKHOBEH
HBICUIECATUIHBICIPOON : 3aMEHATHIIPU
HEeOOXOIUMOCTH

Jecatuunyro n1poob

OOBIKHOBEHHOW M OOBIKHOBEHHYIO JIECATUYHOM,
MIPUBOIUTHBBIpaKeHUEK(hopMe, Harnboeey 100HOM,T
JSIBBIYHCIICHUM, TPe00pa3oBbIBATH JPOOHBIE
BBIPOKEHHS HA YMHOKEHHE U JIeNICHHUE JICCATHYHBIX
Jpo0eii K IEHCTBUSM C IISJIBIMUA YHCIaMH.,

IIpuBoAMTHYMCI0BbIEH0YKBEHHbIENIPUMEPbI
CTETICHHCHATYPaIbHBIMITOKA3aTeIeM, 00 bACHSISI3
HAYCHUSIOCHOBAHMS CTCIICHN U ITOKa3aTells
CTETIeHHU, HAXOJIUTh 3HAYEHHU CTEeTeHEN BHUIa a

"(a — m000€e panMoHaILHOE YUCIIO0, N—
HatypansHOe uncio). [lonmMaTh cMBICT

3aIUCH OOJIBIIHNX YHCEN C IIOMOIIBIO

JIECATHYHBIX JIpo0Oeii u cTereHel uncina 10,
NPUMEHSATH UX B PEATHHBIX CUTYAITUSX.
IIpuMeHATBIIPU3HAKUACITUMOCTH,PA3II0KCHISTHAM

on/6923/start/236773/
https://resh.edu.ru/subject/less
on/1344/
https://resh.edu.ru/subject/less
on/695/
https://resh.edu.ru/subject/less
on/7750/start/325275/
https://resh.edu.ru/subject/less
on/1087/

https://resh.edu.ru/subject/lesson
/6886/start/237610/



https://resh.edu.ru/subject/lesson/6889/start/236122/
https://resh.edu.ru/subject/lesson/6889/start/236122/
https://resh.edu.ru/subject/lesson/682/
https://resh.edu.ru/subject/lesson/682/
https://resh.edu.ru/subject/lesson/6923/start/236773/
https://resh.edu.ru/subject/lesson/6923/start/236773/
https://resh.edu.ru/subject/lesson/1344/
https://resh.edu.ru/subject/lesson/1344/
https://resh.edu.ru/subject/lesson/695/
https://resh.edu.ru/subject/lesson/695/
https://resh.edu.ru/subject/lesson/7750/start/325275/
https://resh.edu.ru/subject/lesson/7750/start/325275/
https://resh.edu.ru/subject/lesson/1087/
https://resh.edu.ru/subject/lesson/1087/
https://resh.edu.ru/subject/lesson/6886/start/237610/
https://resh.edu.ru/subject/lesson/6886/start/237610/

HOKUTEIMHATYPaIbHBIXYHCEIL.
Pemartb3agaunHayacTi, IPOLEHTHL, T
POTIOpIHH, HAHAX 03K ICHUEAPOOH(TIPO
LEHTa)OTBEINYUHBIN

Bennuunel no eé
IpOOH(TIPOIIEHTY),ApOOH(TIPOIIEHTA),KOTOPEIi
COCTABIISICT OJIHA BEJIMYUHA OT APYTOil.
[puBoanTH,pa3dNpaTh,0lleHUBATHPA3TUYHBIEPE
LICHUS,3aMCUPEIICHUHTEKCTOBBIX3a/1a4.
Pacno3HaBaTh U 00BSICHATD, OIUPAACH HA
OTIpeieSICHHs, TTPSMO POTIOPIHOHATBHBIE U
00paTHO MPOMOPIIMOHATILHBIE 3aBUCUMOCTH MEXKIY
BEJINYMHAMMY;, MPUBOAUTH MPHMeEPBHI ATUX
3aBHCUMOCTEN U3 peabHOTO MUPA, U3 IPYTUX
y9eOHBIX MMPEIMETOB.

PemaTth npakTHKO-OpUEHTHPOBAHHEIC 33]a4U

Ha poOH, MPOLIEHTHI, MPAMYIO U 00pPaTHYIO
NPOTIOPLUUOHAIEHOCTH, TIPOITOPIIH

Anrebpanue
CKHe
BBIPAKECHHS

27

bykBennbieBripaxenus.llepe
MeHHbIe. JlomycTumMble3HaueH
usinepeMeHHbIX. DOpPMyIIbI.
[IpeobpazoBanue OyKBEHHBIX
BBIPa)KCHUM, PaCKpbITHE
CKOOOK U TIpUBEJICHHE
HOJO00OHBIX CllaraeMbIX.
CBoIiCTBa CTETIEHHU C
HaATypaJlbHBIM

MoKa3areyieM.
Muorounensl. Cinox
€HHE,BBIYUTAHHE,Y
MHOXXEHUEMHOT O
€HOB.DOPMYJIBICOK
PpalIEHHOTOYMHOXE

HUSL.

Paznoxenune
MHOTOYJIEHOB Ha

OBnageTh anreOpanyecKoil TEPMUHOIOTHEHN 1
CHUMBOJIMKO, MPUMEHATH €€ B Ipoliecce
OCBOEHHS y4eOHOTO

matepuana. Haxonurb3HaueHUs10yKBEHHBIXBBIPA
KEHUHIPU3aJaHHBIX3HAYCHUSIXOYKB;BBITOJIHATD
BBIYUCIICHHS IO (OpMYyJIam.

BbinoaHsaTs npeoOpa3oBaHus

LIEJIOTO BBIPAKEHHSI B MHOTOWIEH

MIPUBEACHUEM ITOJIOOHBIX CIIaraeMbIX,

PacKphITHEMCKOOOK. BHINOIHATHYMHOKEHHEOTHOY
JICHaHAMHOTOWICHUMHOTOWJIEHAHAMHOT O4JICH, TPH
MEHSTH

(hopMyIbI KBapaTa CyMMBI U KBaJIpaTa pa3HOCTH.
Ocy1ecTBJISITh Pa3IoKEHIE MHOTOWICHOB Ha
MHOKHTENH ITyTEM BBIHECEHHS 32 CKOOKH OOIIero
MHOKHUTEJIS, IPUMEHEHHS (POPMYIIbI pa3HOCTH
KBaJ[paToB, GOPMYI COKPAIEHHOTO YMHOXCHHUSI.
I[pumensiTh peoOpa30BaHNE MHOTOUJICHOB

https://resh.edu.ru/subject/less
on/7258/start/310122/
https://resh.edu.ru/subject/less
on/7258/
https://resh.edu.ru/subject/less
on/1261/
https://resh.edu.ru/subject/less
on/1200/
https://resh.edu.ru/subject/less
on/7256/start/247971/
https://resh.edu.ru/subject/less
on/7256/
https://resh.edu.ru/subject/less
on/1179/
https://resh.edu.ru/subject/less
on/1164/
https://resh.edu.ru/subject/less
on/1240/
https://resh.edu.ru/subject/less
on/7254/
https://resh.edu.ru/subject/less



https://resh.edu.ru/subject/lesson/7258/start/310122/
https://resh.edu.ru/subject/lesson/7258/start/310122/
https://resh.edu.ru/subject/lesson/7258/
https://resh.edu.ru/subject/lesson/7258/
https://resh.edu.ru/subject/lesson/1261/
https://resh.edu.ru/subject/lesson/1261/
https://resh.edu.ru/subject/lesson/1200/
https://resh.edu.ru/subject/lesson/1200/
https://resh.edu.ru/subject/lesson/7256/start/247971/
https://resh.edu.ru/subject/lesson/7256/start/247971/
https://resh.edu.ru/subject/lesson/7256/
https://resh.edu.ru/subject/lesson/7256/
https://resh.edu.ru/subject/lesson/1179/
https://resh.edu.ru/subject/lesson/1179/
https://resh.edu.ru/subject/lesson/1164/
https://resh.edu.ru/subject/lesson/1164/
https://resh.edu.ru/subject/lesson/1240/
https://resh.edu.ru/subject/lesson/1240/
https://resh.edu.ru/subject/lesson/7254/
https://resh.edu.ru/subject/lesson/7254/
https://resh.edu.ru/subject/lesson/7262/

MHOXHUTCIIN

JUTSL pEeLICHUS PA3IMYHBIX 33]1a4 U3
MAaTE€MAaTHUKH, CMEKHBIX [IPEAMETOB, U3
peaibHOM MPaKTUKH.

3HAKOMHUTBCHA C HCTOpHeﬁ Pa3sBUTUA MAaTECMAaTUKHU

on/7262/
https://resh.edu.ru/subject/less
on/7250/
https://resh.edu.ru/subject/less
on/7264/
https://resh.edu.ru/subject/less
on/7265/

YpaBHEHUA U 20 YpaBHeHUe, TpaBUIIAIPe0o Pemarte nuHeliHOE ypaBHEHUE C OJHOU https://resh.edu.ru/subject/less
HEpaBEHCTBA pa3zoBaHUAYpaBHEHUS, PABH MePEeMEHHO, MPUMEHASINMPABUIATICPEXO0TA0TH %Sh.e du.ru/subject/less
OCHIIbHOCThYpPaBHEHHIA. CXOHOTOypaBHEHUSIKPABHOCHIIEHOMYEMYOoIie on/7278/
Jluneiinoe ypaBHeHue ¢ enpoctorosyia.IIpoBepsTH, ABIACTCSIN https://resh.edu.ru/subject/less
OJIHO}T [IePEeMEHHOIA, KOHKpeTHoeunciokopuemypasueHus. Ilogoupa on/7274/
pEIICHHE THHEHHBIX ThIPUMeEPITAPUHUCEIT, ABIIIONHX CAPEIICHHEM https://resh.edu.ru/subject/less
ypaBHemwii, Permerme 3azau JIMHEHHOTOyPABHEHHSCABYMS [IEPEMEHHBIMH. on/ 72.73/ start/304057/
. . https://resh.edu.ru/subject/less
C TIOMOIIIBI0 YPaBHEHH. CTpouTh B KOOPAMHATHON TIIOCKOCTH Ipaduk on/7279/
JIuneiiHoe ypaBHEHUE C IByMs JIMHEVMHOT Oy paBHEHUSCIBYMAIIEPEMEHHBIMU; T -
NIEPEMEHHBIMU U €r0 TpadHK. 0JIb3YACHIPaMKOM, TPUBOIUTHIPHUMEPBIPE
Cucrema IByX JTMHEHHBIX IICHHSTYPABHEHSL.
YPaBHEHUH € TBYMsI HaxoauTh pemieHne CUCTEMBI IBYX JTHHERHBIX
TICpEMCHHBIMH YpaBHEHUH C ByMsI IEPEMEHHBIMI.
CocTaBJsiTh M peliaTh YPaBHEHUE WIN
CHCTEMY YpaBHEHHUH IO YCIOBHIO 331a4H,
WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ[aui TIOJTYYCHHBIH pe3ynbTaT
Koopaunartsr u 24 Koopaunara Touku HN300paxkaTbHAKOOPAUHATHOUNIPSIMONUTOUKH,COO https://resh.edu.ru/subject/less

rpaduku. OyHKIAN

Ha npsmoit. YucnoBblie
MIPOMEXKYTKH.
Paccrosiane mexy
JBYMsI TOUKaMH
KOOPJAMHATHOHN NPSMOM.
IIpsiMmoyroiibHas cucrema
KOOPJAMHAT Ha IUIOCKOCTH.
[Ipumeps! rpaduxos,
3aJ]aHHBIX (popMyIamu.

Urenue rpaduxos
peabHBIX

TBETCTBYIOILME3a1aHHBIMKOOPANHATAM,JTyYH,0TP
eSKI/I,I/IHTepBaHH;SaHI/ICI)IBaTbI/IXHan]FGGPaI/I‘IeCK
OM S3BbIKCE.

OTMe4yaTh B KOOPANHATHOM IVIOCKOCTH

TOYKH I10 3aJTaHHBIM KOOpAWHATaM;

CTPOUTH Ipa)KN HECITOXKHBIX

3aBUCUMOCTEH, 3aJaHHBIX opMyIamu, B

TOM YHUCIIe

C nomouisio nupoBbIX Ja00paTopuil.

IIpumensTh, NI3y4aTh
NMpeuMYIecTBa,HHTEPNPETUPOBATHIPadUUEC

on/3407/start/
https://resh.edu.ru/subject/less
on/1083/
https://resh.edu.ru/subject/less
on/1338/

https://resh.edu.ru/subject/less
on/1340/



https://resh.edu.ru/subject/lesson/7262/
https://resh.edu.ru/subject/lesson/7250/
https://resh.edu.ru/subject/lesson/7250/
https://resh.edu.ru/subject/lesson/7264/
https://resh.edu.ru/subject/lesson/7264/
https://resh.edu.ru/subject/lesson/7265/
https://resh.edu.ru/subject/lesson/7265/
https://resh.edu.ru/subject/lesson/7277/
https://resh.edu.ru/subject/lesson/7277/
https://resh.edu.ru/subject/lesson/7278/
https://resh.edu.ru/subject/lesson/7278/
https://resh.edu.ru/subject/lesson/7274/
https://resh.edu.ru/subject/lesson/7274/
https://resh.edu.ru/subject/lesson/7273/start/304057/
https://resh.edu.ru/subject/lesson/7273/start/304057/
https://resh.edu.ru/subject/lesson/7279/
https://resh.edu.ru/subject/lesson/7279/
https://resh.edu.ru/subject/lesson/3407/start/
https://resh.edu.ru/subject/lesson/3407/start/
https://resh.edu.ru/subject/lesson/1083/
https://resh.edu.ru/subject/lesson/1083/
https://resh.edu.ru/subject/lesson/1338/
https://resh.edu.ru/subject/lesson/1338/
https://resh.edu.ru/subject/lesson/1340/
https://resh.edu.ru/subject/lesson/1340/

3aBUCUMOCTEM.

[onstue dynxmwm. ['padux
¢dhyuaxmm. CBoiicTBa
¢dhyuaxnmii. JInaeiinas
¢dhyuaxmus. [locrpoenne
rpaduka TUHEHHON
¢dbyHKUINU.

I'paduk pynKIIIN

y=Ix|

KHiiciocoOmpe icTaBIcHUIHaHAIH3apa3Hoo0pa3
HOH KM3HEHHOW HH(OpMAaITHH.

OcBauBarhb NOHATHE

(yHKITNH, OBIIaJIeBaTh

(YHKITMOHATBHON

TEPMHUHOJIOTHEN.

Pacno3HaBaTh TUHEHHYIO QYHKIHIO

y=kx+b, omucbiBaTh €€ CBOIiCTBa B 3aBHCUMOCTH
OT 3Ha4YeHuii KodpduirenToB K u b.

Crpoutb rpaduku JTuHEHHON QyHKIMK, QYHKIMH
y=| x |. Mcmoab30oBaTh n¢)poBbIe pecypchbl s
MOCTPOCHUS TPaPUKOB PYHKIUH 1 U3YICHUS UX
CBOMCTB.

[IpuBoAUTH PUMEPHI TUHEHHBIX 3aBUCUMOCTEN B
peabHbIX NPOLECCAX U SBICHUIX

[ToBTopenue u 0600meHNEe | 6 [ToBTOpEHNE OCHOBHBIX Bui0upaTh, NpUMeHATH OLEHUBATDH CIIOCOODI
MOHSATHH U METOJIOB CPaBHEHMS YHCEJI, BBIYMCICHUH,
Kypca MpeoOpa3oBaHU BRIPAKEHHUN, PEIICHHS
7xnacca,00001eHIe3HaHUH ypaBHEHUH.
OcyuiecTBJISITH CAMOKOHTPOJIb BBITIOJTHIEMBIX
JIECTBUI U CaMOIIPOBEPKY pe3yJbTara
BBIYUCIICHHUH, TPE0Opa30BaHMii, TOCTPOSHHH.
Pemarts 3aga4m 13 peanbHON )KU3HU, IPUMEHSATh
MaTeMaTH4YecKUe 3HAHUS [T PELICHUs 3a/1a4 U3
JPYTUX IPEAMETOB.
PemaTth TekcTOBBIE 3a1a4H, CPABHUBATD,
BbIOMPATH €CNOCO0bI PELLICHUS 3aa4l
OBUIEE 102
KOJIMYECTBOYACOBII
OIMPOT'PAMME
8 KJIACC
HammeHnoBaHne KomudgecTBo OcHOBHOE OCHOBHBIE BUIBI JEITEITHHOCTH OnekTpoHHbIe (HPPOBbIC)




paszena(Tembl) Kypca

qaCoB

coJiepIKaHIe

oOyJaromuxcs

o0pa3oBaTebHbIE PeCypChl

Yucna v BEIYHUCIECHHUS.
Ksanpatnsie kopHI

15

KBanpaTHblil KOpeHb U3
yucna. [lonstue 06
UppaLrOHATbHOM YHCIIE.
JlecsaTuanbie
IPUOTKEHUS
MpparOHaIbHBIX YUCET.
[eiicTBUTENbHBIC

yrcna. CpaBHEHHE
JIEHCTBUTEIBHBIX YUCEI.

YpaBHeHuUE BUa
x?=a.CpoiicTBaapupme
THUYCCKUX

KBaJApaTHBIX

kopHueit. [IpeodpazoBanueu
HCIIOBBIXBBIPAXKEHUH,COAED
JKAIIMXKBaPATHIEKOPHH

DopMyJIHPOBATHLONPe/IeJIeHueKBaIpa
THOTOKOPHSIU34HCIIA,apU(PMETHIECKOTO
KBaJPaTHOTOKOPHS.

IIpuMeHsATH onepannio U3BICYEHUS
KBaJIpaTHOTO KOPHS U3 YUCIIa, HCTIOJIb3YH
Py HEOOXOANMOCTH KAJIbKYJISITOP.
OuenuBaTh KBaJpaTHbIC KOPHU LIEJIBIMU
YHCIaMU U JECATUYHBIMHU IPOOSIMHU.
CpaBHHBATDH M YHOPSII0YUBATH
panroHaIbHbIE U UPPALIMOHAJIbHbIE

YHClia, 3aMCaHHbIEe C TTOMOIIBIO

KBaJpaTHBIX KOPHEN.

MccienoBaTh ypaBHEHHE X2=a,

HaXOJIUTh TOYHBIC U TPUOIMKEHHBIC

kopHU mipu a>0.

HccnenoBars CBOMCTBA KBAaPaTHBIX KOPHEH,
MIPOBO/ISTYUCIIOBBIEIKCIIEPUMEHTHICHCIIONB30BaHHUE
MKaITbKyIIATOpa(KOMITEIOTEPA).

Jloka3bIBaTh CBOICTBA apUPMETHICCKUX
KBaJIpaTHBIX KOpHEH; IPUMEHATH UX IS
mpeoOpa3oBaHus

BbIpaXeHH1. BBINMOTHATHNIPe00pa3oBaHUAB
BIPAYKEHUI,COIEPKAIUXKBAIpaTHBIEKOpHU. B
BIpa’KaTbIIEPEMEHHbIE

M3reOMEeTPHUYECKUXUDU3TIECKUXPOPMYII.
BopruuciasiTh 3Ha4eHHUs BBIPAKEHU,
cojiepKaIX KBaJApaTHLIE KOPHH,
WCIIOJB3YS PU HEOOXOIUMOCTH
KaJIbKYJISITOP.

Hcnoab30BaTh B X0/1€ PEMICHIS 33044
dJIeMEHTAapPHEIC PEICTABICHIS, CBSI3aHHEIC C
MpUOIKEHHBIMU 3HAYCHUSIMU BEJIMYMH.
3HAKOMUTBLCS ¢ HCTOpUEN pa3BUTHA
MaTeMaTHUKU

https://resh.edu.ru/subject/less

on/2914/start/

https://resh.edu.ru/subject/less

on/1972/start/

https://resh.edu.ru/subject/less

on/1551/start/

https://resh.edu.ru/subject/less

on/1973/start/

https://resh.edu.ru/subject/less

on/2916/start/

https://resh.edu.ru/subject/less

on/2915/start/

https://resh.edu.ru/subject/less

on/1974/start/

https://resh.edu.ru/subject/less

on/2913/start/

https://resh.edu.ru/subject/less

on/1975/start/

https://resh.edu.ru/subject/less

on/2579/start/

Yucia ¥ BEIYHCICHUS.

CreneHs ¢ LUEeIbIM

DopMyJIMPOBATH ONpe/e/IeHne

https://resh.edu.ru/subject/lesson



https://resh.edu.ru/subject/lesson/2914/start/
https://resh.edu.ru/subject/lesson/2914/start/
https://resh.edu.ru/subject/lesson/1972/start/
https://resh.edu.ru/subject/lesson/1972/start/
https://resh.edu.ru/subject/lesson/1551/start/
https://resh.edu.ru/subject/lesson/1551/start/
https://resh.edu.ru/subject/lesson/1973/start/
https://resh.edu.ru/subject/lesson/1973/start/
https://resh.edu.ru/subject/lesson/2916/start/
https://resh.edu.ru/subject/lesson/2916/start/
https://resh.edu.ru/subject/lesson/2915/start/
https://resh.edu.ru/subject/lesson/2915/start/
https://resh.edu.ru/subject/lesson/1974/start/
https://resh.edu.ru/subject/lesson/1974/start/
https://resh.edu.ru/subject/lesson/2913/start/
https://resh.edu.ru/subject/lesson/2913/start/
https://resh.edu.ru/subject/lesson/1975/start/
https://resh.edu.ru/subject/lesson/1975/start/
https://resh.edu.ru/subject/lesson/2579/start/
https://resh.edu.ru/subject/lesson/2579/start/
https://resh.edu.ru/subject/lesson/1985/start/

CTeneHs c 11eJIBIM

IIOKa3aTCJICM.

CTCIICHHU C LICJIBIM IIOKa3aTCJICM.

/1985/start/
https://resh.edu.ru/subject/lesson

MoKazaTeseM CrannmapTHas 3aIich IIpeacTaBisiTh 3anUCh OOJNBITUX U MAJTBIX YUCEI
YHCIIa. B CTAQHIapTHOM BHJIE. /3116/start/
Pa3Mepbl 00BEKTOB CpaBHHBaThUNCIAUBEINYUHBL,3anucanlbiecucnio | https://resh.edu.ru/subject/lesson
OKPY/KAIOIIEro MUPa(oT nb3oBanueMcTenenul0. [2576/start/ _
5IEMEHTAPHBIX YACTHII Hcnoab30BaTh 3aMCh YHCE B https://resh.edu.ru/subject/lesson
110 KOCMUUECKHX CTaHJIapTHOM [1554/start/
0BBEKTOB), BUJIC IS BRIPAKCHUAPA3MEPOBOOBEKT
JUIUTENBHOCTE OB,JJIUTEILHOCTUIIPOIIECCOBBOKPY KA
MPOLIECCOB TOMEMMHPE.
B OKPY/KAIOMIEM MUDE. (I)OpMyJII/IPOBa”Eb, 3anMcbIBaTh B
CROICTEA CTEICHI CHUMBOJIMYecKO gopme
C LeIBIM ToKasaTeneM u HJ}JIIOCTpHpOBaTI) npuMepamMu
CBOMCTBA CTEIICHU C IICJIBIM
IIOKa3aTelIeM.
IIpuMeHATH CBOICTBA CTENEHU IS
MpeoOpa3oBaHUs BRIPAKEHHH, COEPIKAIIIX
CTEICHH C IEIBIM ITOKa3aTelIeM.
BoInoJIHATH AeiicTBHSI C YiCIaMH, 3alIMCaHHBIMU
B CTaHJApPTHOM BHU/JIE (YMHOXXCHHE,
JIEIIEHIE, BO3BEJECHNE B CTEIIEHE )
AnrebOpandeckue KBagpaTHbiii TpEXwieH. Pacno3naBath KBaJpaTHBIM TPEXUIIEH, https://resh.edu.ru/subject/less
BBIPAKCHHU. Pa3noxenue KkBagpaTHOro yCTaHABJIMBATh BO3MOXXHOCTh €r0 on/1557/start

KBanparuslii TpéxuiieH

TPEXYJICHA HA MHOXUTECIIN.

Pa3I0KECHNA Ha MHOXKHUTECIIN.
PaCKJIaI[l:IBaTbHaMHO)KHTeJII/IKBa)_IpaTHBI
I\/’ITpéX‘IJ’IGHCHeOTpI/ILIaTeIIBHI)IMI[I/ICKpI/IMI/IH
aHTOM

https://resh.edu.ru/subject/lesson
/1991 /start/
https://resh.edu.ru/subject/lesson
/1992/start/

Anrebpanyeckue
BBIPaXXCHHS.

Anrebpandeckast 1po0Ob
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Anrebpandeckast 1poOb.
JlomycTuMble 3HaYEHUS
MEPEMEHHBIX, BXOISIIIIUX
B aJIreOpanydecKue
BBIPKEHHS.

OcCHOBHOE CBOHCTBO
anredpanveckoi 1poou.
Cokparenue apo0eid.
CloxeHne, BRIUUTaHHE,

3anuceIBaTh aNTreOpandecKie BHIPaKEHHS.
HaxoauTtp 001acTh onpesenenus pauroHaIbHOTO
BBIPAKECHHSL.

BbINOJIHATH YKCIOBbIC TIOJICTAHOBKHU H
BBIYMCJISITH 3HAUYEHHE APOOH, B TOM YHCIIE C
MOMOIIBIO KATBKYJISTOPA.

DopMyJIMPOBATH OCHOBHOE CBOWCTBO
anreOpanvyeckoil ApoOu U MPUMEHATDH €ro
T ipeoOpa3zoBaHus IpoOei.

https://resh.edu.ru/subject/less
on/2907/start/
https://resh.edu.ru/subject/less
on/1549/start/
https://resh.edu.ru/subject/less
on/1550/start/
https://resh.edu.ru/subject/less
on/1967/start/
https://resh.edu.ru/subject/less
on/1968/start/
https://resh.edu.ru/subject/less



https://resh.edu.ru/subject/lesson/1985/start/
https://resh.edu.ru/subject/lesson/3116/start/
https://resh.edu.ru/subject/lesson/3116/start/
https://resh.edu.ru/subject/lesson/2576/start/
https://resh.edu.ru/subject/lesson/2576/start/
https://resh.edu.ru/subject/lesson/1554/start/
https://resh.edu.ru/subject/lesson/1554/start/
https://resh.edu.ru/subject/lesson/1557/start/
https://resh.edu.ru/subject/lesson/1557/start/
https://resh.edu.ru/subject/lesson/1991/start/
https://resh.edu.ru/subject/lesson/1991/start/
https://resh.edu.ru/subject/lesson/1992/start/
https://resh.edu.ru/subject/lesson/1992/start/
https://resh.edu.ru/subject/lesson/2907/start/
https://resh.edu.ru/subject/lesson/2907/start/
https://resh.edu.ru/subject/lesson/1549/start/
https://resh.edu.ru/subject/lesson/1549/start/
https://resh.edu.ru/subject/lesson/1550/start/
https://resh.edu.ru/subject/lesson/1550/start/
https://resh.edu.ru/subject/lesson/1967/start/
https://resh.edu.ru/subject/lesson/1967/start/
https://resh.edu.ru/subject/lesson/1968/start/
https://resh.edu.ru/subject/lesson/1968/start/
https://resh.edu.ru/subject/lesson/1969/start/

YMHOXEHHE U JICIICHIE
anreOpamdecKux apooeii.
[IpeoOpa3oBanue BEIpaKECHUH,
COZIepIKAIINX
anreOpanveckue 1poou

BuInoaHsTh AeiicTBUSA C anreOpandecKuMU
npobsivu. [IpumMeHaTs IpeoOpa3oBaHms
BBIp)KEHHI AJIs perieHus 3aaa4. Boipaxkarts
nepeMeHHble 13 Gopmyn (PU3NUECKUX,
Tre€OMETPHUYECKHX, OTIMCHIBAIOIINX OBITOBBIC
CUTYaIUH)

on/1969/start/
https://resh.edu.ru/subject/less
on/1970/start/
https://resh.edu.ru/subject/lesson
[1971/start/

https://resh.edu.ru/subject/less

VYpaBHEHUS U 15 KBaziparHoe ypaBHeHHE. Pacno3naBaTth KBa/ipaTHbIC YpaBHCHUS.
HEpaBEHCTBA. Henonnoe kBagpatHoe 3anuceiBaTh (GOPMYJTy KOpHEH KBaJIpaTHOTO %&mu ru/subject/less
KBanpartHble ypaBHEHHS ypaBHenue. @opmyna YPAaBHCHUsI, peliaTh KBaJpaTHbIe ypaBHeHHs— | /31'37 /stairt/ '
KOPHEH KBaJpaTHOIo nonHsle U HenonHele. IpoBoauThL MpocTeiimue https://resh.edu.ru/subject/less
ypaBHeHus. Teopema Buera. Hcc/eI0BAHUS KBAPAaTHBIX YPaBHEHUI. on/1977/start/
Pemienue ypaBHEHHH, Pemath ypaBHeHHs, CBOSIIMECS K KBaJpaTHbIM, | https://resh.edu.ru/subject/less
CBOJISAIIUXCA C MOMOIIBIO TIPE0OPa3OBaHMUI U 3aMEHOMN on/1552/start/
K kBazmpatasiM. [Ipocreiimme nepemenHoit. Ha0moaaTh 1 aHAJIM3HPOBATH https://resh.edu.ru/subject/less
JPOGHO-PALMOHATIbHBIC CBSI3b MEXKAY KOPHSIMU U KO PUITECHTaAMU on/1978/start/ )
ypaBHEH. KBAJPATHOTO yPABHCHSL. htt/plsg;%e;s?.egu.ru/sublectlless
PemieHne TEKCTOBBIX 337124 @opmyHpoBaTh TeopeMy Bueta, a ﬁ':]tpTreii?{edu ru/subject/less
¢ HOMOIIIBIO KBATPATHBIX TaKke 0OpaTHYIO -TeO0peMy, IPUMEHSTD o/l 9 30 /stair oy '
YPaBHEHHI OTH TCOPEMBI U PELIEHHA https://resh.edu.ru/subject/lesson
sajat. /1981/start/
PemaTth TeKcTOBBIE 32/1a4M aNreOpanyeckuM
CIIOCOOOM: TIEPEXOUTH OT CIIOBECHOM
(OPMYITHPOBKH yCIOBHS 33/1a41 K
anredpandecKor MOJIENN Iy TEM COCTABIICHHS
ypaBHEHHSI; pelIaTh COCTABICHHOE
ypaBHEHHE; HHTEPIIPETHPOBATh Pe3yJIbTaT.
3HAKOMMTBCSI ¢ MCTOPUEN Pa3BUTHUS alnredpsl
YpaBHeHus 1 13 JIuneliHoe ypaBHEHUE C IByMs PacnozHaBaTh nuHENHBIE yPaBHEHUS C IBYMS ;l7tt2[)757§/5rt%??/§gél ArcL)J]/jubleCt/Iesson
HepaBeHcTBa. CHCTEMBI MIepEeMEHHBIMH, €T0 TpaduK, IIEPEMEHHBIMU. https://resh.edu.ru/subject/lesson
ypaBHEHU I NpUMEpbI PEIICHHs YpaBHEHUIH CtponThb rpauky JIMHEHHBIX ypaBHEHHUH, B TOM {17'['[2;58;/5;[25]/ %ﬁglr%% ubject/lesson
B ICIIbIX HHCTaX. mcine [71274]start/296574
Penrenue cucTeM IBYX Hcnoan3yst uupposbie pecypesbl. https://resh.edu.ru/subject/lesson
JIMHEHHBIX yPAaBHEHUI PazauuaTh napajuielbHbIE U IEPECEKAIONIUECS {]7,[,[2[)753;}5;[351/ %?jﬁor%% ubiect/lesson
C IByMsI IEPEMEHHBIMHU. TPAMBIC O MX YPAaBHCHMAM. - [7279/start/303436/ ]
TTpyMepHI pellieHHs CHCTeM Pemath cucTeMbl ABYX JIMHEHHBIX P}['{zp?sz:ﬁlsrtgsr?lggzgrg#ublectllesson

HEJIMHENHBIX YPABHEHUH C

YPAaBHEHUH C IBYMs [IEPEMEHHBIMU
MOJICTAHOBKOMW U CIIOKEHUEM.

https://resh.edu.ru/subject/lesson
[7276/start/247827/



https://resh.edu.ru/subject/lesson/1969/start/
https://resh.edu.ru/subject/lesson/1970/start/
https://resh.edu.ru/subject/lesson/1970/start/
https://resh.edu.ru/subject/lesson/1971/start/
https://resh.edu.ru/subject/lesson/1971/start/
https://resh.edu.ru/subject/lesson/1976/start/
https://resh.edu.ru/subject/lesson/1976/start/
https://resh.edu.ru/subject/lesson/3137/start/
https://resh.edu.ru/subject/lesson/3137/start/
https://resh.edu.ru/subject/lesson/1977/start/
https://resh.edu.ru/subject/lesson/1977/start/
https://resh.edu.ru/subject/lesson/1552/start/
https://resh.edu.ru/subject/lesson/1552/start/
https://resh.edu.ru/subject/lesson/1978/start/
https://resh.edu.ru/subject/lesson/1978/start/
https://resh.edu.ru/subject/lesson/1979/start/
https://resh.edu.ru/subject/lesson/1979/start/
https://resh.edu.ru/subject/lesson/1980/start/
https://resh.edu.ru/subject/lesson/1980/start/
https://resh.edu.ru/subject/lesson/1981/start/
https://resh.edu.ru/subject/lesson/1981/start/
https://resh.edu.ru/subject/lesson/7277/start/303401/
https://resh.edu.ru/subject/lesson/7277/start/303401/
https://resh.edu.ru/subject/lesson/7278/start/248161/
https://resh.edu.ru/subject/lesson/7278/start/248161/
https://resh.edu.ru/subject/lesson/7274/start/296574/
https://resh.edu.ru/subject/lesson/7274/start/296574/
https://resh.edu.ru/subject/lesson/7273/start/304057/
https://resh.edu.ru/subject/lesson/7273/start/304057/
https://resh.edu.ru/subject/lesson/7279/start/303436/
https://resh.edu.ru/subject/lesson/7279/start/303436/
https://resh.edu.ru/subject/lesson/7272/start/294967/
https://resh.edu.ru/subject/lesson/7272/start/294967/
https://resh.edu.ru/subject/lesson/7276/start/247827/
https://resh.edu.ru/subject/lesson/7276/start/247827/

JIByMsI IEPEMEHHBIMH.
I'paduaeckas uaTEpIIpETAITISL
YpaBHEHUS C IBYMsI
MIEPEMEHHBIMU U CUCTEM
JIMHEUHBIX YPaBHEHUM C JByMs
MePEMEHHBIMH.

Perenne TekcTOBBIX 337134 €
MOMOIIIBIO CHCTEM

YpaBHEHUI.

Pematp npocteifiiive cucTeMsbl, B KOTOPBIX OAHO
W3 ypaBHEHUU HE SBJSICTCS JTMHCHHBIM,
IIpuBoauTh rpapuyecKyro

HHTEpNpeTaNHIo
pelICHUypaBHEHUSCIBYMSTICPEMEHHBIMHU
HMCUCTEeMYpPaBHEHUHCABYMSTIEPEMEHHBIMH.
PemiaTh TekcTOBBIE 32/1a4H aNTEOpPAMIECKUM
Crocooom

https://resh.edu.ru/subject/lesson
[7271/start/303471/
https://resh.edu.ru/subject/lesson
[71275/start/293630/
https://resh.edu.ru/subject/lesson

[7280/start/303526/

YpaBHEHUA U
HEPaBEHCTBA.
Hepagenctpa

12

UwucnoBbie HEPaBEHCTBA U UX
CBONCTBA.

HepasenctBo ¢ ogHoM
MIEPEMEHHOM.

JIuneliHble HEpaBEHCTBA €
OJHOM IEPEMEHHON U UX
pernenue. CUCTEMBI
JIMHEHUHBIX HEPABEHCTB

C OTHOM IEPEMEHHON U UX
peuieHue.

Nzobpaxkenue perenus
JIMHEHHOT 0 HEPABEHCTBA U UX
CHCTEM Ha YHMCIOBOU MPsIMOiA.

DopMyJIHPOBATH CBOMCTBA YHCIIOBBIX
HEPABEHCTB, WITIOCTPUPOBATEUXHAKOOPAUHATHOMI
PSIMOI, A0KA3BIBATHANT€OPANIECKU.
IIpuMeHATLCBOHCTBAHEPABEHCTBBXOAEPEILICHUS3
ajnay.Pemiath JMHEHHbBIE HEPABEHCTBA C OJTHOM
MEPEMEHHOM, N300pakaTh pelleHNEe HEPABEHCTBA
Ha YUCJIOBOU MPSMOH.

Pewmarte cucteMbl JIMHEWHBIX HEPABEHCTB,
n300paxaTh penieHue CUCTEMbl HEPABEHCTB

Ha YUCIIOBOM NpAMOU

https://resh.edu.ru/subject/lesson
/1983/start/
https://resh.edu.ru/subject/lesson
[1984/start/
https://resh.edu.ru/subject/lesson
[3407/start/
https://resh.edu.ru/subject/lesson
[2578/start/
https://resh.edu.ru/subject/less
on/1987/start/
https://resh.edu.ru/subject/less
on/3408/start/
https://resh.edu.ru/subject/less
on/2577/start/

Oynkunn. OCHOBHBIE
TIOHATHUSA

[Mousitue ¢pyuxiyu. O0IaCTh
oTpeJieNIeHHsI U MHOKECTBO
3HAYCHHUH (QyHKIUH.

Crioco0Osl 3a1aHus QYHKIHHA.
I'padux ¢ynkuun. CoiicTBa
(byHKIIUH, UX 0OTOOpakKeHUE Ha
rpaduxe

Hcnoab3oBaTh QyHKIIMOHATHHYIO
TePMHHOJIOTHIO M CUMBOJIUKY.

BoruucasTs 3Havenus QyHKIMH, 3aJaHHBIX
¢dhopmynamu (IIpr HeOOXOMMOCTH HCITOIE30BaTh
KaJIBKYJISITOP); COCTABJSTH TA0JIMIBI.

Ctpouthb 1o Toukam rpapuku QyHKIHH.
OnuceIBaTh CBOMCTBA (DYHKI[MK HA OCHOBE €€
rpaduyecKoro MpeacTaBICHUs.

Hcnoab3oBaTh QyHKIMOHATIBHYIO
TePMHHOJIOTHIO M CUMBOJINKY.

HccaenoBats npuMeps! rpadiKoB, OTPayKarOIIUX
peasibHBIE TIpotiecchl U apieHus. [IpuBoauTH
NpuMepbI IPOIIECCOB U SBJICHUH C 33JaHHBIMH
CBOICTBaMH.

https://resh.edu.ru/subject/lesson
[3139/start/
https://resh.edu.ru/subject/lesson
[2910/start/
https://resh.edu.ru/subject/lesson

/1555/start/

https://resh.edu.ru/subject/lesson
[1990/start/

https://resh.edu.ru/subject/lesson
2569/start/



https://resh.edu.ru/subject/lesson/7271/start/303471/
https://resh.edu.ru/subject/lesson/7271/start/303471/
https://resh.edu.ru/subject/lesson/7275/start/293630/
https://resh.edu.ru/subject/lesson/7275/start/293630/
https://resh.edu.ru/subject/lesson/7280/start/303526/
https://resh.edu.ru/subject/lesson/7280/start/303526/
https://resh.edu.ru/subject/lesson/1983/start/
https://resh.edu.ru/subject/lesson/1983/start/
https://resh.edu.ru/subject/lesson/1984/start/
https://resh.edu.ru/subject/lesson/1984/start/
https://resh.edu.ru/subject/lesson/3407/start/
https://resh.edu.ru/subject/lesson/3407/start/
https://resh.edu.ru/subject/lesson/2578/start/
https://resh.edu.ru/subject/lesson/2578/start/
https://resh.edu.ru/subject/lesson/1987/start/
https://resh.edu.ru/subject/lesson/1987/start/
https://resh.edu.ru/subject/lesson/3408/start/
https://resh.edu.ru/subject/lesson/3408/start/
https://resh.edu.ru/subject/lesson/2577/start/
https://resh.edu.ru/subject/lesson/2577/start/
https://resh.edu.ru/subject/lesson/3139/start/
https://resh.edu.ru/subject/lesson/3139/start/
https://resh.edu.ru/subject/lesson/2910/start/
https://resh.edu.ru/subject/lesson/2910/start/
https://resh.edu.ru/subject/lesson/1555/start/
https://resh.edu.ru/subject/lesson/1555/start/
https://resh.edu.ru/subject/lesson/1990/start/
https://resh.edu.ru/subject/lesson/1990/start/
https://resh.edu.ru/subject/lesson/2569/start/
https://resh.edu.ru/subject/lesson/2569/start/

Hcnonbp3oBaTh KOMNBIOTEPHBIC MPOTPAMMBI 1715
MOCTpOeHUs TpaUKOB PYHKIHMNA U U3yUEHHS UX

CBOIICTB
®Oynkimd. Ynuciossie 9 YreHue U MOCTPOSHUE Haxoxutscnomompiorpadgukadyukupmssauenne | Ntps://resh.edu.ru/subject/lesson
hyHKIUM rpaduxoB dyakuii. [Tpumepst OJIHOMM3paccMaTpUBAEMBIXBETNYNH /1966/start/ .
rpadHKoB [103HAYCHHIOTPYTOA. Ztgr:)sé/resh/.edu.ru/sub|ect/Iesson
GbyHKLUI, OTpaXKaroIuXx BHecnoxHbIXCITyyasXxBbIpazkaTh(popMyJioi3aBuc https:ﬁ.edu.ru /subject/lesson
peastbHBIE TIpotiecchl. DyHKITHH, HMOCThD /2908/start/
OITUCHIBAIOIINE MTPIMYIO H https://resh.edu.ru/subject/lesson
00paTHYI0 IPOTIOPIIHOHATEHBIC [1548/start .
https://resh.edu.ru/subject/lesson
3aBUCHMOCTH, UX I'padUKH. 12501/start/
I'paduk GyHKImE Y=X2, —
DOyukiuun y=x2y =x3,
y=\x,y=| x |; rpadprraeckoe
pelieHre ypaBHEHUN U
CHCTEM yPaBHEHHH.
[ToBTopenue u 0600meHue | 6 IloBTOpEHHE OCHOBHBIX Bb10npaTh, NPpUMEHATH, OLEHUBATH CIIOCOOBI https://resh.edu.ru/subject/lesson
MOHATUI U METOA0B KypcOB7 CpPaBHEHHUS YKCEJI, BEIYUCICHUN, TIpeoOpa3oBaHui M )
u 8kJtaccoB, 0000IICHNE BBIPAKCHH, PEIICHHUS YPaBHEHHI. ?fg[;siﬁgizs;?/.edu.ru/sublect/Iesson
3HaHUHN OcuymecTBJme CAMOKOHTPOJIb BBITIOHAEMBIX m edu.ru/subject/lesson
JIEHCTBHI 1 CaMOIIPOBEPKY pe3ysibTaTa /1981/start/
BBIYUCIICHHUH, TPE0Opa30BaHMii, TOCTPOSHHH.
Pemate 3agaun u3 peanbHOI KU3HM,
MPUMEHATH
Martemarrdeckue 3HaHUS AJIS peLIeHNs 3a1a4
W3 JPYTUX MPEIMETOB.
Pemath TekcTOBBIE 3a/1a4M, CPABHUBATD,
BBIOMPATH CNOCOOBI pELICHNS 3a1a4M.
OBLIEE 102
KOJIMYECTBOYACOB
[10 ITPOI'PAMME
9 KJIACC
HaumMeHoBaHue KonngecTso OcHOBHOE OCHOBHBIE BUJIBI JIEATEIEHOCTH Ounexrponnbie (uPpossIe)



https://resh.edu.ru/subject/lesson/1966/start/
https://resh.edu.ru/subject/lesson/1966/start/
https://resh.edu.ru/subject/lesson/2909/start/
https://resh.edu.ru/subject/lesson/2909/start/
https://resh.edu.ru/subject/lesson/2908/start/
https://resh.edu.ru/subject/lesson/2908/start/
https://resh.edu.ru/subject/lesson/1548/start/
https://resh.edu.ru/subject/lesson/1548/start/
https://resh.edu.ru/subject/lesson/2501/start/
https://resh.edu.ru/subject/lesson/2501/start/
https://resh.edu.ru/subject/lesson/1554/start/
https://resh.edu.ru/subject/lesson/1554/start/
https://resh.edu.ru/subject/lesson/1971/start/
https://resh.edu.ru/subject/lesson/1971/start/
https://resh.edu.ru/subject/lesson/1981/start/
https://resh.edu.ru/subject/lesson/1981/start/

paszena(Tembl) Kypca 4acoB coJIepKaHNe oOyyaromuxcs o0pa3oBaTebHbIE PeCypChl
Yucna u PannonaneHeie yncna, PasBuBaTh nmpeacTaBijieHHs O YMCIax: OT
BBIUNCIICHUS. HMppalMOHAIbHBIE YUCIIA, MHOJKECTBa HATypaJIbHBIX YHACEIN 0 MHOKECTBA
[eiicTButenspHbIe KOHEYHbIe 1 OECKOHEYHbIE JIEHCTBUTEIBHBIX YHcel1.O3HAKOMHUTBCS C
qucna JEeCATUYHBIC IPOOH. BO3MO>KHOCTBIO NPEICTABICHUS AEHCTBUTEIBHOTO
MHO€eCTBO JEMCTBUTENBHBIX YrciIa Kak 0ECKOHEYHOH JecATHUIHON APOOH,
4HCell; AeHCTBUTEIBHBIC NPUMEHSTD JICCSITUYHbIC TPUOIKEHNS
Yrcia Kak 0eCKOHEYHbIE palOHANBHBIX U HPPALMOHATIBHBIX YHCET.
JecAaTu4HbIe 1poou. Bzaumuo N300paxaTs AelicTBUTENbHBIE
OTHO3HAaYHOECOOTBETCTBUE qycila TOYUKAMUKOOPIMHATHOM
MEXIY MHOXXECTBOM IpsAMON.
JICHCTBUTENBHBIX YHCENl H 3anuchIBaTh, CPABHUBATH U YNIOPS/I0YHBATH
MHOKCCTBOM TORCK JEWCTBUTENBHBIE YMCIIA.
KOOPJAUHATHOM IIPSIMOHM. BbInoaHaTh, coueTas yCTHBIE U TMCbMEHHBIE
CpaBHeHUE JEeHCTBUTENBHBIX IpUEMBL, apu(pMeTHYECKHE JeCTBUSA C
‘lHCCJI,apI/IfbMeTI/I‘IGCKI/Ie panuoHaJIbLHBIMU YHCIaMHU;HAX0AUTh 3HAUCHUS
AeHCTBHA CTEIEHEH C LeNIBIMU IIOKA3aTesIMU U KOPHEH;
C ICHCTBUTEIIbHBIMU BBIYMCJISATH 3HAUYCHUS YUCIIOBBIX BBIPAXKECHUN.
IUCJIaMH. Hony4yuTts npeacraBjieHue 0 3HAUMMOCTU
HpubnmxénHoe 3HaueHHE JIEHCTBUTEIILHBIX YHCEN B IPAKTUYECKOU
BCJIMYMHBL, TOYHOCTD eI TeIbHOCTUYETIOBEKA.
HPUOIIHIKEHHS. AHATU3UPOBATH U A€JaTh BLIBO/bI O
Oxpyrnenue uncen.llpuknika TOYHOCTH MPUOIVKEHUSI ISHCTBUTEIEHOTO
U OLCHKApE3yIbTaTOB Yycia [Py peleHnn3anay.
BBIMHCIICHIH OKpyIJIATH IEHCTBUTEIBHBIC YHCIIA, BHINOJIHATD
NMPUKHIKY pe3yJIbTaTa BEIYUCICHUH, OLEHKY
3HAUYEHUN YUCIIOBBIX BBIPAXKECHUH.
3HAKOMHUTBCS ¢ HCTOPHUEH Pa3BUTHSA
MaTeMaTHKH
YpaBHeHUs U 14 JluneitHoe ypaBHEHUE. OcBanBaThb, 3alI0MUHATH U IPUMEHSATH https:.//resh.edu.ru/subject/lesson
HEpPABEHCTBA. Pewenne ypaBHeHui, rpaguyecKkueMeToAbl IpU PEIEHUN [947] .
VYpaBHeHHs ¢ OJHOU CBOJALINXCS YpaBHEHUH, HEPABEHCTB U UX CUCTEM. https://resh.edu.ru/subject/lesson
MepeMEeHHOMN K JuHeHHbIM. KBagpaTHOE Pacno3naBathb 1ensie U JpoOHBIE [1976/start

ypaBHeHue. Pemenne
YpaBHEHUI, CBOASIINXCS
K KBa/IpaTHBIM.

ypaBHeHUs. PemiaTs JiMHeliHbIe 1
KBa/IpaTHbIe YPAaBHEHUs, YPABHEHNS,
CBOJISIIITUECS K HUM, TIPOCTEHIIINE

https://uchebnik.mos.ru/material
/common/FizikonModule/11088
https://uchebnik.mos.ru/material
view/lesson templates/168776



https://resh.edu.ru/subject/lesson/947/
https://resh.edu.ru/subject/lesson/947/
https://resh.edu.ru/subject/lesson/1976/start/
https://resh.edu.ru/subject/lesson/1976/start/
https://uchebnik.mos.ru/material/common/FizikonModule/11088
https://uchebnik.mos.ru/material/common/FizikonModule/11088
https://uchebnik.mos.ru/material_view/lesson_templates/1687769
https://uchebnik.mos.ru/material_view/lesson_templates/1687769

buxBanpaTHbIC
YpaBHEHHUS.
[Ipumeps! perieHUsS
YpaBHEHUI TpeThel

U 4YeTBEPTON

CTETICHEN

pasmoKeHneM Ha
MHOKHTEIH.

Pemenwue npo6HO-
panoHaIbHBIX
YpaBHEHUH.

Perrenue TeKCTOBBIX 3a1a4
anredpanIecKuMMETOIOM

JPOOHO-PAIHOHAIIEHBIC YPABHEHHSL.

Ipeanarath BO3MOKHBIE CITOCOOBI

pelIeHus TEKCTOBBIX3a/1a4, 00CYKIaTh HX U
pelaTh TSKCTOBBIC 3a/1a4X PAa3HBIMU

CIoco0aMu.

3HAKOMMTBCS ¢ HCTOPHEi pa3BUTHS MaTEMATHKN

9
https://uchebnik.mos.ru/material
view/atomic_objects/7779109

YpaBHeHUs U
HEpaBEHCTBA.
Cucrembl ypaBHEHUI

14

YpaBHEHUE C IByMS
MIEPEMEHHBIMU 1 €TI0
rpadux.

Cucrema IByX JIMHEHHBIX
YpaBHEHUIC ABYMSI
IIEPEMEHHBIMU U €€
pewenue. Pemenue cucrem
IBYX YpPaBHEHUH, OTHO

13 KOTOPBIX JIMHEHOE,a
Jpyroe — BTOPOH CTEIEHU.
I'paduueckast
HMHTEPIIPETALNS CUCTEMBI
ypaBHEHUI

C JByMSI TIEpEMEHHBIMH.
Pemienue TekcTOBBIX 3a7a4
are0panyecKuMcIIocoooM

OcBauBaTh M IPUMEHSTHh IPUEMBI PELLICHUS
CHCTEMBI IBYX JINHEWHBIX YPABHEHUH C NByMs
MIEPEMEHHBIMU M CUCTEMBI IBYX YPaBHEHUH, B
KOTOPBIX OIHO ypaBHEHUE HESIBISCTCA
JIMHEHHBIM.

Hcnonb3oBaTh GyHKIHOHAIEHO-TpadUIecKe
MPEICTABICHUS JJIsl pellieHUs U HCCaeJ0BaHUSs
YpPaBHEHUIU CHUCTEM.

AHATU3MPOBATH TEKCTHI 32/1a4, PeliaTh X
anreOpanyeckuM crocoOoM: MepexXoauTh OT
CJIOBECHOU (hOPMYIIMPOBKHU YCIOBHS 3a/1a41 K
anreOpanvyecKoi MOAEIUITYTEM COCTAaBIICHUS
CHCTEMBI yPaBHEHUIL; peliaTh COCTaBICHHYIO
CHUCTEMY ypaBHEHUI; HHTePNPeTUPOBATH
pe3yibTar.

3HAKOMUTBHCH € HCTOPUEH Pa3BUTH MaTEMaTHKH

https://uchebnik.mos.ru/material
view/lesson_templates/970925
https://uchebnik.mos.ru/material
view/lesson templates/933497
https://uchebnik.mos.ru/material
view/atomic_objects/4165079
https://uchebnik.mos.ru/material
view/atomic_objects/9146899

YpaBHeHHA U
HEpaBEHCTBA.
HepageHnctaa

16

YucioBele

HEpPaBEHCTBA M UX
CBOIICTBA.

JInHelHbIe

HEPaBEHCTBA

C OHOU MEPEMEHHONH UX
peuIeHue.

CucreMbl TUHEHHBIX

YuraTh, 3aNUCHIBATH, MOHUMATH,
HHTEPHPETUPOBATH HEPABEHCTBA; NCITOJIB30BATh
CHMBOJIUKY Y TEPMUHOJIOTHUIO. BHINOJHATH
MpeoOpa3oBaHUs HEPABEHCTB, HCMOJIb30BATH IS
peoOpa30BaHus CBONCTBA YMCIOBBIX HEPABEHCTR.
Pacno3HaBaTh JIMHEWHBIE U KBaIPATHBIC
HepaBeHcTBa. PeliaTh nuHEiiHbIe HEPABEHCTBA,
CHCTEMBI JIMHEUHBIX HEPABEHCTB, CUCTEMBI

https://uchebnik.mos.ru/material
view/lesson templates/167876
0
https://uchebnik.mos.ru/material
/app/168697
https://resh.edu.ru/subject/lesson
11119/
https://uchebnik.mos.ru/material



https://uchebnik.mos.ru/material_view/lesson_templates/1687769
https://uchebnik.mos.ru/material_view/atomic_objects/7779109
https://uchebnik.mos.ru/material_view/atomic_objects/7779109
https://uchebnik.mos.ru/material_view/lesson_templates/970925
https://uchebnik.mos.ru/material_view/lesson_templates/970925
https://uchebnik.mos.ru/material_view/lesson_templates/933497
https://uchebnik.mos.ru/material_view/lesson_templates/933497
https://uchebnik.mos.ru/material_view/atomic_objects/4165079
https://uchebnik.mos.ru/material_view/atomic_objects/4165079
https://uchebnik.mos.ru/material_view/atomic_objects/9146899
https://uchebnik.mos.ru/material_view/atomic_objects/9146899
https://uchebnik.mos.ru/material_view/lesson_templates/1678760
https://uchebnik.mos.ru/material_view/lesson_templates/1678760
https://uchebnik.mos.ru/material_view/lesson_templates/1678760
https://uchebnik.mos.ru/material/app/168697
https://uchebnik.mos.ru/material/app/168697
https://resh.edu.ru/subject/lesson/1119/
https://resh.edu.ru/subject/lesson/1119/
https://uchebnik.mos.ru/material_view/composed_documents/55269304

HEPaBEHCTB C OJHON
MepPEMEHHOMN U UX
pelieHue.

KBanpartubie

HEpaBEHCTBA U UX

perieHue.

I'paduueckas
HMHTEPIIpeTanus HepaBeHCTB
Y CHCTEMHEPABEHCTB C
JBYMsI IEPEMEHHBIMU

HEPaBEHCTB, BKIIIOYAIOIIKX KBAIPaTHOE
HEPaBEHCTBO, U PEIIaTh UX; 00CYXKIATh
MOJIYYCHHBIE PEIICHUS.

HN300paxkaTth perieHre HepaBeHCTBA U CUCTEMBI
HEpaBEHCTBHA YHUCIIOBOW MPSAMOMN, 3alIMCbIBATH
pelIeHre ¢ MOMOIIBI0 CHMBOJIOB.

Pemarsp kBaipaTHBIC HEPABEHCTRA,
WCTIONB3YATpapuIecKue

MIPEACTABICHHUS.

OcBauBaTh 1 NPUMEHATH HEPABCHCTBA MIPU
pEIIeHNUPA3TNIHBIX 33724, B TOM YHCIe
IMPAKTHUKO- OPUCHTUPOBAHHBIX

view/composed documents/55
269304

DOyHKIUU

16

Ksanpatnunas
¢dyHkuus, e€ rpaduk u
cBoiicta. [lapabona,
KOODP/IMHATHI BEPIINHBI
napadobl, 0Ch
CUMMETPHUH 1apaboIIbl.
I'paduku bysKIMiL: ¥ =

kx, y= kx +b,y ==,

y:xz,y:x3,y:\/},y:
| x|

Pacno3HaBaTh BHIbI U3y4aEMBbIX
(GYyHKUUWI; HITIOCTPUPOBATH
cXeMaTH4ecKH, 00BICHATH
pacrosyioxXeHne Ha KOOPIUHATHON
TUIOCKOCTH TpaduKOB QYHKIMIA BUAA: y =
k

_l

X

kx,y=kx +b,y=
y=x2,y=x%y=vx, Yy =|X| B 3aBHCHMOCTH OT
3HAYEHUHKOIPPHUINEHTOB; ONICHIBATH UX
CBONCTBA.

Pacno3naBaTh KBaJipaTHYHYIO (DYHKIINIO

1o opmyne. llpuBoANTH MpUMeEpPHI
KBa/IPaTUYHBIX 3aBUCUMOCTEH U3

peanbHOM KU3HH, GPUIUKH, TEOMETPHH.
BuigBasaTs 1 0000mars

0COOeHHOCTH Tpaduka

KBaJpaTHYHON QYHKIUH Y =

ax’> + bx+ c.

CTpouTh M H300pakaTh cCXeMaTHYECKH TpaQuKu

KBaJpaTHYHBIX QYHKIHA, 3aIlaHHBIX popMyTamMu
BHJA
y=axt,y=ax+q,y=ax+p)y=a+

bx + c.AHanIM3UpoOBaTH M NMPHMEHSITH
CBOMCTBA M3yYEHHBIX QYHKIUH IS UX
MIOCTPOEHUS, B TOM YHUCJIE C TOMOLIBIO
UPPOBBIX PECYPCOB

https://uchebnik.mos.ru/material

view/lesson_templates/52939
https://uchebnik.mos.ru/material

view/atomic_objects/1926903
https://uchebnik.mos.ru/material

view/atomic_objects/4052046
https://uchebnik.mos.ru/material

view/lesson_templates/123275
6



https://uchebnik.mos.ru/material_view/composed_documents/55269304
https://uchebnik.mos.ru/material_view/composed_documents/55269304
https://uchebnik.mos.ru/material_view/lesson_templates/52939
https://uchebnik.mos.ru/material_view/lesson_templates/52939
https://uchebnik.mos.ru/material_view/atomic_objects/1926903
https://uchebnik.mos.ru/material_view/atomic_objects/1926903
https://uchebnik.mos.ru/material_view/atomic_objects/4052046
https://uchebnik.mos.ru/material_view/atomic_objects/4052046
https://uchebnik.mos.ru/material_view/lesson_templates/1232756
https://uchebnik.mos.ru/material_view/lesson_templates/1232756
https://uchebnik.mos.ru/material_view/lesson_templates/1232756

YucnoBrle
IIOCJIEN0OBATEN
BHOCTH

15

ITonsiTue yncoBoit
[OCJIEI0BATEIbHOCTH.
3amanue
[OCJIEI0BATENbHOCTH
PEKYpPEHTHOH popmyInoi u
(dhopmyoii N-ro uiieHa.
Apudmernueckas u

TreoOMCTPUUCCKaAs MMPOrpeCCuu.

®opMyIibl N-TO YieHa
apudmeTnyeckor u
r€OMETPUYECKOU
MIPOTPECCUI, CYMMBI
MEPBBIX N YJIECHOB.
N300paxeHue 4ICHOB
apudmeTnyeckor u
r€OMETPUYECKOU
MIPOrpeECCU TOUYKAMH Ha
KOOPAHHATHOH MIIOCKOCTH.
JluneitHbli 1
SKCIIOHEHUAJIbHBIAPOCT.
Cno>xHbI€ OPOLEHTHI

OcBauBaTh U NPUMEHSITh HHJICKCHBIC
0003HaYCHNUs, CTPOUTH peYeBbie
BBICKA3bIBAHUSI C HCIIOJIh30BAHUEM
TEPMUHOJIOTUH, CBS3aHHOHN C TIOHATHEM
MOCJIEe0BATEILHOCTH.

Anaau3upoBatb GopMyiy N-To

YJIeHa MOCIIEeI0BATEILHOCTH HITH
peKyppeHTHyI0 hopmyry

¥ BBIYUCJIATH YWICHBI TIOCIICI0BATEILHOCTEH,
3aJJAaHHBIX3TUMH (HOPMYITaAMHU.
YcranaBauBaTh 3aKOHOMEPHOCTH B
MOCTPOCHUU TTOCIIEI0BATEIEHOCTH, €CITH
BBITMCAHBI TIEPBHIC HECKOJIBKOEE YICHOB.

Pacno3naBaTh apupMeTHICCKYIO U
TeOMETPHUECKYIONPOTPECCHH MIPU PA3HBIX
cnocobax 3ananus. Pemare 3anauu ¢
HCTIOJIb30BaHUEM (POPMYJT N-TO YJieHa
apruQMeTHIECKON 1 TEOMETPHUIECKOI
MPOTPECCHH, CyMMBINEPBBIX N WICHOB.
HN300paxkaTh WICHH!

MOCIIEA0BATENIbHOCTH TOYKaMHHA
KOOPIMHATHON INTIOCKOCTH.

PaccmaTrpuBaTth npumepbl

NMPOLECCOB M SIBJICHUITU3 pealbHON

JKU3HH, WUTIOCTPUPYIOIINE

WU3MEHEHUEB apu(hMETHIECKOH

MIPOTPECCHH, B TEOMETPHUECKOM

MPOTPECCHy; N300pakaTh COOTBETCTBYIONINE
3aBUCHUMOCTUTPAPUUECKH.

PemaTts 3aga4um, CBS3aHHBIE C YUCITIOBBIMH
MOCJIE0BAaTENIFHOCTSIMU, B TOM YHCIIE 331241 U3
peanbHOM KU3HH C UCIIOJIB30BaHUEM U(PPOBBIX
TEXHOJIOTHH (NIEKTPOHHBIX TaOIHII,
rpauIecKoro KaIbKyJIsATOpa 1 T.11.).

Pematnb 331241 Ha CII0KHBIC TIPOIIEHTHI, B TOM

https://uchebnik.mos.ru/material
view/lesson_templates/484319
https://uchebnik.mos.ru/material
[app/303647
https://uchebnik.mos.ru/material
view/atomic_objects/9935496
https://uchebnik.mos.ru/material
view/atomic_objects/8533465
https://uchebnik.mos.ru/material
view/atomic_objects/8243
https://resh.edu.ru/subject/lesson
11396/



https://uchebnik.mos.ru/material_view/lesson_templates/484319
https://uchebnik.mos.ru/material_view/lesson_templates/484319
https://uchebnik.mos.ru/material/app/303647
https://uchebnik.mos.ru/material/app/303647
https://uchebnik.mos.ru/material_view/atomic_objects/9935496
https://uchebnik.mos.ru/material_view/atomic_objects/9935496
https://uchebnik.mos.ru/material_view/atomic_objects/8533465
https://uchebnik.mos.ru/material_view/atomic_objects/8533465
https://uchebnik.mos.ru/material_view/atomic_objects/8243
https://uchebnik.mos.ru/material_view/atomic_objects/8243
https://resh.edu.ru/subject/lesson/1396/
https://resh.edu.ru/subject/lesson/1396/

YrcIie 3aa91 U3 PEeaTbHOM MPaKTHKH (C
WCIIOJIb30BaHUEM KaIIbKYJIATOPA).
3HAKOMUTBHCH € HCTOPHUEH Pa3BUTH MaTEMATHKH

IloBTOpEHME,
00001IEHME,
CHCTEMaTHU3aLUS
3HAHUI

18

Yucaa u

BBIYHUCJIeHNS (3a1KCh,
CpaBHEHHE, JIEUCTBUA C
NIEHCTBUTEIHHBIMHU YHCIIAMH,
YHICIIOBAs MPsMasi; IPOIIEHTHI,
OTHOIIIEHUSI, POTIOPIINH;
OKpYTJICHUE, TPUOITIKEHHE,
OLICHKA; PEIICHHETEKCTOBBIX
3a51a4 apru(pMeTHICCKUM
Crocooom)

OnepupoBaTh NOHSITUSIMU: MHOXECTBO,
MOJAMHOKECTBO, OMEPaIH HAJl MHOXKECTBAMHU;
HCMOJIB30BATh IpauIeCKOCIPEICTABICHUE
MHOJKECTB JIJISl OITUCAHMSI PEaTbHBIX MPOIIECCOB H
SIBIICHUH, TIPH PEIICHUH 3a/1a4 U3 IPYTUX YIeOHBIX
MPEIMETOB.

AKTyaJu3upOBaTh TePMHHOJIOTHIO M OCHOBHbIE
AelicTBHSA, CBA3aHHBIE C YHMCJIAMHU: HATYPAIIbHOE
YHCIIO,IPOCTOE U COCTABHOE YUCIIA, IETHUMOCTb
HaTypaJIbHbIX YUCEII, IPU3HAKU IEITUMOCTH, LIET0E
YHCII0, MOJYJIb YHCIIa,00bIKHOBEHHAS 1
JeCSTUYHAs IpoOHU, CTaHIAPTHBIN BUJ YHUCTIa,
apuMeTHYECKHI KBaJAPATHBI KOPEHb.
BbInoHATH AeiicTBUSA, CPABHUBATH U
YHOPSAA0YMBATBYNCIIA, IIPEICTABIATh YKCIIA Ha
KOOPAHMHATHOM NPSMOM, OKPYTJISATh YUCIIA;
BBINOJHATH NPUKUAKY M OLEHKY pe3yJbTara
BBIYHCIICHHN.
PemaTts TekcToBbIe 32241 apUPMETHIECKUM
crnocoboM.PemaTh npakTuyeckue 3axaqu,
coJZieprKallife NPOLEHTHL, JOIH, YaCTH,
BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh —
BpeMsl — PacCCTOSIHME, IEHA — KOJIMYECTBO —
CTOUMOCTbH,00bEM pabOTHl — BpeMsi —
IIPOU3BOJUTEILHOCTD TPY/A.

Pa3ouparth peaiabHbIC )KH3HECHHBIE CUTYAIIHH,
(opmyaupoBaTh UX HA SI3BIKE MATEMATHKH,

HAXOJUTH PEIICHUE, TPUMEHSS MaTeMaTHUECKUH
amnmapar,
HHTEPNPeTHPOBATH PE3YIIbTAT

https://resh.edu.ru/subject/lesson

11060/

https://uchebnik.mos.ru/material
view/lesson_templates/798498/

Auaredpanyeckue
BBIpasKeHU S
(mpeoOpa3oBanue

OnepupoBaTh MOHATHAMM: CTETIEHB C
HEJIBIM TI0Ka3aTelieM, apuPpMETHICCKU T
KBaJpaTHbI KOPEHb,MHOT OUJIEH,

https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2



https://resh.edu.ru/subject/lesson/1060/
https://resh.edu.ru/subject/lesson/1060/
https://uchebnik.mos.ru/material_view/lesson_templates/798498/
https://uchebnik.mos.ru/material_view/lesson_templates/798498/
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2

anreOpandecKux
BBIPAKECHUH,
JIOITyCTUMBIEC 3HAYCHUSI)

anreOpamdeckast IpoOb, TOKIECTBO.
BpBINOJIHATL OCHOBHBIE J€liICTBUS.
BBITIONHSTH PacuéTsl IO hopMyTiam,
MpeoOpa3oBhIBATH IIENBIE, TPOOHO-
palMOHAIBHBIC BBIPAXKEHUS U BBIPAXKECHUS C
KOPHSIMH, PEaJTU30BLIBATH PA3JI0KECHHUE
MHOTOYJICHa Ha MHOKUTEIIN,B TOM YHCJIE C
WCIIOJIb30BaHUEM (DOPMYIT Pa3HOCTH
KBaJpaToOB U KBaJpaTa CyMMBI U Pa3HOCTH;
HaXOJIUTh

JIOTTyCTUMBIC 3HAUCHUS TIEPEMEHHBIX IS
JIPOOHO- paIlMOHAIBHBIX BRIPAKEHUH, KOPHEH.
MopaenupoBaTh C TOMOIIBIO GopMyIT
peanbHbIe TPOIECCHI U SBIICHUS

https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56

@OyHKIUH(TTIOCTPOCHHE,
CBOMCTBA U3yYEHHBIX
¢byHKUMiT; rpaduueckoe
pelieHue ypaBHEHUN U
UX CHCTEM)

OnepupoBath NOHATHSIMH: QYHKIHSA, TpaduK
GyHKIMH,

HyJY (QYHKIHH, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA,
HPOMEKYTKH BO3pacTaHUs, yObIBAHUS,
HauOoJbILee U

HaMMeHbIIIee 3HaYeHUS (DYHKIIHH.
AHATU3UPOBATH, CPABHUBATD, 00CYKIATh
CBOMCTBa

GyHKIUH, CTPOUTDH UX TpadUKH.
OnepupoBaThb NOHSATHSIMH. TIpsIMast
HPOIOPINOHABHOCTB,

oOpaTHas IPONOPLIUOHATIBHOCTb, IMHEIHAS
GbyHKIHS,

KBaJpaTHyHast GyHKIM, Tapabona, runepoona.

Hcnoas3oBaTs rpaduku 11 onpeeaeHNs
CBOMCTB,

mponuccCoB U 3aBHCHMOCTCfI, JJId pCHICHU 3a1a4 U3

JIpyrux
yueOHBIX IPEIMETOB U PEATbHOM )KHU3HHU;

https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edso0.ru/7f445516
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MOAECIHPOBATH
C IOMOIIBIO I”pa(bI/IKOB PCAJIBHBIC MTPOLICCCHL U
SIBJICHUA.

BripaxkaTts ¢opmysiaMH 3aBUCUMOCTU
MEXly BETHUYNHAMH

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME
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PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«"EOMETPUS» B 7-9 KITACCAX

MNOACHUTEJIbHAS 3AIINCKA

I'eomeTpust Kak OJMH U3 OCHOBHBIX Pa3JeJOB LIKOJIBHOM MaTEMaTUKH, UMEIOIIUNA CBOEH
LEeNbI0 00ECIeYnTh H3yuYeHHE CBOWCTB W pa3MepoB (GUTYp, WX OTHOLICHHA M B3aUMHOE
pacrosoXeHue, ONUpaeTcs Ha JIOTMYECKYH0, JOKa3aTelbHYK JuHUI0. LleHHOCTh u3yueHus
FeOMEeTPHUH Ha YPOBHE OCHOBHOT'O O0ILIEro 00pa3oBaHus 3aKII0YAETCs B TOM, YTO OOydarouuics
YUUTCS TNPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaThb MCTUHHBIE YTBEP)KICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOAUTH
paccyXJIeHUs «OT MPOTUBHOIOY», OTINYATh CBOMCTBA OT MPHU3HAKOB, (POPMYIHpPOBATH OOpaTHBIE
YTBEPKACHHUS.

Bropoii nienpio u3ydeHusi reOMETpUH SIBIISIETCS UCIOJb30BaHUE €€ KaK MHCTPYMEHTa Ipu
pEelIeHUH KaK MaTeMaTHYeCKHX, TaK M MPaKTHUYECKUX 3a/ay, BCTPEUAIOLIUXCS B pealbHOU
*Ku3HU. OOydaromuiics TOJDKEH HAy4YUThCSl OINpPENeTIUTh TeOMEeTpudecKyro (Gurypy, omnmcarb
CJIIOBaMHU JAaHHBI 4YepTEX WIM PUCYHOK, HAWTHU IUIOLIA[b 3€MENBHOTO YYacTKa, paccuuTaTh
HEOOXOAMMYIO [UTMHY OITOBOJIOKOHHOTO KaOenst win TpeOyeMble pa3Mmepbl Tapaxa s
aBTOMOOWJIL. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHASI JUHUS B U3YYEHUU T'€OMETPHUU.
[Ipu pemieHun 3agad  MPAKTUYECKOTO  XapakTepa OOydYalOIUHCS  YYUTCS  CTPOUTH
MaTeMaTUYeCKUe MOJENIN pEalbHbIX JKU3HEHHBIX CHUTYallMi, MNPOBOJUTH BBIYUCICHUS U
OLICHUBATh aJIEKBATHOCTb MTOJIyYEHHOT'O pe3ysbTara.

KpaiiHe BaXHO MOAYEPKUBATH CBA3M T'€OMETPUU C JAPYTMMU Y4YEOHBIMM NpPEAMETAMH,
MOTHBHPOBATh  HWCIOJB30BAaTh  ONpPEICICHHUS TEeOMETpUYecCKuX GUryp ¢ TOHATHUH,
JIEMOHCTPUPOBATh MPUMEHEHHE MOJYYEHHBIX YMEHHUH B (PU3MKe U TEXHHUKE. DTHU CBsI3U Hanbosee
ApKO BUJHBI B TeMaX «Bektopbl», « Tpuronomerpuyeckue cOoTHOIEHU», «MeTo KoopauHaT»
u «Teopema ITudaropay.

VYuebHblit kKypc «['eomeTpus» BKIIOYACT CIEAYIOIIME OCHOBHBIE Pa3/ieNbl COJEpIKAHUSA:
«['eomerpuueckue ¢Gurypbl u uX CBOHCTBay, «lM3MepeHHe TIeOMETpPUYECKHX BEIHUUHY,
«JlexapToBbl ~ KOOpAMHATBI HA  IUIOCKOCTH», «BekTopbD», «/IBMKEHHS  MIOCKOCTHY,
«IIpeobpazoBanus MOIOOUS.

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoaurcs 204 yaca: B 7 kiacce — 68 yacoB
(2 yaca B Heneno), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 68 yacos (2 vaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KVIIACC

Havanenple mnosstuss reomerpuu. Touka, npsmas, OTpPe30K, Jayd. Yroia. Buael yrios.
BeprukanbsHele U cMexHbIE yribl. buccekrpuca yria. Jlomanas, MHOroyrojgsHuk. IlapamiensHocTs u
NEPIEHIUKYIIPHOCTD MPSIMBIX.

Cummerpuunbie ¢urypbl. OCHOBHBIE CBOWCTBa OCEBOM cuMMeTpuH. [IpuMepsl cuMmeTpun B
OKPY’KAOILlEM MUDE.

OcHOBHBIE TOCTPOEHUS C IOMOIIBI0 LUPKYIs M JnHeWku. TpeyronpHuk. Bricora, menuana,
OuccekTpuca, uX CBOMCTBa.

PaBHOOGE1peHHBIN U paBHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CBoiicTBa U pU3HAKU paBHOOEAPEHHOTO TPeyrojibHuKa. [Ipu3HaKy paBeHCTBA TPEYroJIbHUKOB.

CBolicTBa M NPU3HAKU MapajyiesbHbIX NpsAMbIX. CyMMa yrjaoB TpeyrojbHUKA. BHemiHue yrisl
TPEeYroJbHUKA.

[TpsimoyronbHblli  TpeyroiabHUK. (CBOHCTBO  MeIMaHbl  NPSMOYTOJBHOTO  TPEYTOJIbHMKA,
IPOBEAEHHON K runoreHyse. [Ipu3Haku paBeHCTBa NPSAMOYTOJBHBIX TPEYTrOJIBHHUKOB. [IpsMOyronapHbIi
TPEYTroJbHUK C yriioM B 30°.

HepaBeHncTBa B reomeTpuu: HEpaBEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM, Teopema
0 0oJbIIeM yriie U OoJIbLIel CTOPOHE TpeyroyibHUKa. [lepneH uKysp 1 HaKJIOHHas.

I'eomeTrprueckoe MecTo ToueK. bruccexkrpuca yriia u cepeIMHHBIA NEPIEHANUKYISIP K OTPE3KY Kak
reOMETPUUECKHUE MECTa TOUEK.

OKpy’KHOCTb U KpYT, XOpJla U JAUAMETP, UX CBOIcTBa. B3auMHOE pacrnosokeHue OKpPYXKHOCTU U
npsmoi. KacarenbHast u cexymas K OKpYKHOCTH. OKpY)KHOCTb, BIIMCaHHas B yroi. BrucanHas u
OINMCAHHAsA OKPY>KHOCTHU TPEYTOJIbHUKA.

8 KUIACC

UYerpipéxyronbHauku. [lapamienorpamMm, ero mnpu3Haku U cBoMcTBAa. YacTHble ciaydau
napauenorpaMMoB (IpsIMOYTOJIBHUK, poMO, KBajipaT), X MPU3HAKU U cBoicTBa. Tpanenus, paBHOOOKas
Tpaneuus, e€ CBOMCTBA U npu3Haku. [IpsamoyronbsHas Tpanenus.

Meton ynBoenuss Menuanbl. lLlenTpansHas cummerpus. Teopema @aneca u  Teopema o
IIPONOPLUOHAIBHBIX OTPE3KaX.

Cpennve TMHUM TPEYroJdbHUKA U Tpanenuu. LleHTp Macc TpeyroibHuKa.

[TogoOue TpeyronbHUKOB, KodQdumeHt mnonodus. [IpusHaku nOMO0UST TPEYrOJILHHUKOB.
[Ipumenenne mompo6ust MpH pelIeHUH MPAKTUUECKUX 3ajau.

CpoiicTBa 1uromaaeid reomerpuyeckux ¢uryp. Popmynbl JUIs  IUIOIIAAM  TPEYroJbHHKA,
napaenorpaMmma, pom6a u Tpanenuu. OTHOIIEHHE TUIOIIAAeH TOJOOHBIX (QUTYD.

Brruncnenue niomaaei TpeyroabHIKOB 1 MHOTOYTOJIbHUKOB Ha KJeT4yaTol Oymare.

Teopema [Tudaropa. Ilpumenenue Teopemsl [ludaropa npu pemeHnn NnpaKTHYECKUX 3a1a4.

CuHyCc, KOCHMHYC, TaHI€HC OCTPOTrO YyIja MHpPSAMOYIOJbHOTO TpeyrojibHuka. (OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKJIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BnucanHble M IEHTPAJIBHBIE YIUIBI, YTOJI MEXAY KacaTeJIbHOW U XOPAOH. YTJbl MEXIY XOpJaMH U
CeKynuMH. BrucanHble W ONMCaHHbBIE YETHIPEXYTOJBHUKH. B3auMHOE pPAcnojoXeHHe JABYX
okpyxHocteil. Kacanue okpyxnocreit. O0mmue kacaTrenbHbIe K JBYM OKPY>KHOCTSIM.

9 KUIACC

Cunyc, xocunyc, TaHreHc yrioB oT 0 go 180°. OcHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
DopMyIIbl IPUBEICHUS.



Pewenne TpeyrosbHUKOB. TeopeMa KOCUHYCOB U TEOpEMa CUHYCOB. PelieHue mpakTHuecKux 3a1a4d
C UCIOJIB30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpa3zoBanue nonodus. Ilogobue cOOTBETCTBEHHBIX HIEMEHTOB.

Teopema 0 mpou3BeEHUHN OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEACHUN OTPE3KOB CEKYILHX, TEOpEMa
0 KBaJpaTe KacaTeIbHOM.

BexTop, mnmHa (MOAysb) BEKTOPA, COHAIIPABIEHHBIE BEKTOPBI, IPOTUBOIIOJIOKHO HAIIPaBJIECHHbIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpallMM HaJ BeKTOpaMH. PasiiokeHune
BEKTOpPAa II0 JBYM HEKOJUIMHEapHbIM BekTopaM. Koopaunatsl BekTopa. CKalsipHOE NPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE JJIs1 HAX0XKICHUS JJIMH U YIJIOB.

JlexapToBbl KOOpPAMHATHI HA IUIOCKOCTH. YPAaBHEHUS NPAMOM M OKPYKHOCTM B KOOpAMHATAaX,
[IEpECCUCHNE OKPYKHOCTEH U NPsAMBIX. MeTOo KOOpAUHAT U €ro IPUMEHEHHE.

[IpaBuwiibHBIE MHOrOYyrojabHUKW. JlimHa OKpyxkHOcTU. ['pagycHas u paauaHHas Mepa yria,
BBIUNCJICHHE JUIMH OyT OKpy>kHOCTel. [Inomane kpyra, cekropa, cerMeHra.

JIBIKEHUSI TUIOCKOCTH W BHYTPEHHHE CHUMMETPUH GUryp (dJIeMEHTapHBIE MPEICTABICHHUS).
[TapamnensHbiii nepenoc. [ToBopoT.

INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMbBI YYEBHOI'O KYPCA
«"EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE  pe3yJbTaTbl  OCBOCHHUS  NporpamMmbl  ydeOHoro kypca  «['eomerpusi»
XapaKTEePU3YIOTCS:

1) naTpuoTrnyeckoe BOCIUTAHHE:

MPOSIBJICHUEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCUUCKOM MaTE€MAaTHUKH, LIEHHOCTHBIM
OTHOUIIEHUEM K JOCTHXEHUSM POCCHIUCKMX MATEMAaTUKOB M POCCUMCKON MaTeMaTHYECKOW IIKOJIbI, K
WCIIOJIb30BAHUIO 3TUX JOCTHKEHUN B IPYTrUX HayKaxX U MPUKIATHBIX chepax;

2) rpaIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K  BBIMOJHEHHUIO OOS3aHHOCTEW TpakJaHWHA U pealu3aliu ero Ipas,
MPEACTABICHHEM O MaTEeMaTUYeCKHX OCHOBaX (DYHKIIMOHHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpoLeNyp TPa)KTaHCKOTO OOIIecTBa (HAMpUMEp, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHHUIO
STUYECKHX NPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM TMPUMEHEHHEM JOCTHKEHHH HayKd, OCO3HaHHEM
BaKHOCTH MOPAJIbHO-3THUYECKUX MMPUHIUIIOB B JEATEIBHOCTH YUYEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha aKTHBHOE Y4YacTHE B PEHICHUH TNPAKTUYECKUX 3a]ad MaTeMaTUYeCKOu
HAPaBIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTeMaTHYECKOTO 0Opa30BaHUsS Ha MPOTSHKEHUU BCEU KU3HU
JUISL YCHEITHON MPOo(eCcCHOHANBFHOW NIeATENHHOCTH U PAa3BUTHEM HEOOXOAMMBIX YMEHUH, 0CO3HAHHBIM
BBIOOPOM U MOCTPOCHUEM HHAWBHUIYaTbHON TPAaeKTOPHH OOpa30BaHMS M KU3HEHHBIX IJIAHOB C YIETOM
JUYHBIX UHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEN;

4) 3cTeTMYECKOE BOCIMTAHUE:

CIIOCOOHOCTBIO K AMOIIMOHAIBHOMY M JCTETUYECKOMY BOCTIPUATHIO MATEMAaTUYECKUX OOBEKTOB,
3a/1a4, PeIIeHN, pacCyKIeHNH, YMEHHUIO BUJIETh MaTeMaTUUECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HueHHOCTH HAYYHOIO NO3HAHUSA:

OpHEHTAINEeH B JEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAayYHBIX MPEICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKa, MPUPOIBI U OOIIEeCTBa, MOHMMAHUEM MAaTeMaTUYeCKOW HAYKH Kak
chepsl 4eIOBEUECKOW NEATETLHOCTH, STANOB €€ Pa3BUTHSA M 3HAYMMOCTH JISl PA3BUTHS ITUBUIIU3AIINH,
OBJIQJICHMEM SI3bIKOM MaTE€MaTHKH M MaTeMaTHYeCKOW KyJIbTypOW KaK CpEICTBOM ITO3HAHMS MHpA,
OBJIQJICHHEM MPOCTEHIITMMU HABBIKAMH MCCIIEIOBATEIBCKON A TEIbHOCTH;



6) ¢usnyeckoe BocnuTaHUe, (POPMHUPOBAHUE KYJILTYPbl 310POBbS M 3MOLHMOHAJIBHOIO
Osaromosty4usi:

FOTOBHOCTBIO MPHUMEHATh MaTeMaTU4YeCKUEe 3HAHMUS B MHTEpPECax CBOEro 3J0POBbs, BEACHUSA
30poBOro o0Opa3a >KM3HM (340pPOBOE MHUTaHUE, COANAHCHUPOBAHHBIM PEXUM 3aHATHH U OTAbIXA,
perynsipHasi ¢pu3HUeCKass aKTUBHOCTH), C(hOPMHUPOBAHHOCTHIO HaBbIKA pediieKCHH, TPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO K€ MIpaBa IPyroro 4eJI0BeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHUE:

OpUEHTallMel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHWWM JUIs pelieHHsl 3aiad B  00JacTH
COXPAHHOCTH OKpY)KaloIlel cpeibl, IUIAHUPOBAHMS MOCTYIKOB U OICHKH UX BO3MOXHBIX IMOCIEACTBHMA
JUTSL OKPYXKAIOIIEH Cpe/ibl, OCO3HAHUEM TIO0ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM U MyTed uX
pelieHus;

8) aganTanus K U3MEHSIOIMMCS YCJIOBUSM COLUAIBHON U IPUPOJTHOI Cpebl:

FOTOBHOCTBIO K JICHCTBUSIM B YCIOBUSAX HEONPEAECNEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIICTCHTHOCTH 4YC€PE3 MPAKTHYCCKYIO ACATCIbHOCTL, B TOM YUCIIC YMCHUC YUYHUTHCA Y APYIUX JIIOIIGI;'I,
HpI/IO6peTaTI) B COBMECTHOH ACATCIIBHOCTH HOBBIC 3HAHUSA, HABBIKW U KOMIICTCHIIUN U3 OIIbITA APYTHX;

HEO0OXOUMOCTHIO B JOPMHUPOBAHUYU HOBBIX 3HAHUMU, B TOM uncie (GOpMYyIUPOBATh UICH, MOHATHUS,
TUIOTE3bl 00 OOBEKTaxX M SBICHUSAX, B TOM 4YHCIIE paHee HEH3BECTHBIX, OCO3HaBaTh JE(MUIUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CITOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYAIlMI0, BOCIIPUHUMATH CTPECCOBYIO CUTYAIHIO KaK
BBI30B, TPEOYIOLINH KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUS U IeHCTBUS, (POPMYIUPOBATH U
OLICHUBATh PUCKU U MOCIEICTBUS, JOPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBrble JJornyeckue 1eMCTBHSA:
® BBIIBJIATH M XapaKTepU30BaTh CYIECTBEHHbIE IPU3HAKY MAaTEMAaTHUYECKUX OOBEKTOB, TOHATHH,
OTHOLIEHUN MEXy MOHATUAMHU, GOPMYIUPOBATH ONpEAEICHUS IOHIATUH, YyCTaHABIUBATh
CYIIECTBEHHBIN MPU3HAK KIaCCU(PHUKALIMH, OCHOBAHUS AJIs1 0000IIEHHS U CPaBHEHUS, KPUTEPUU
IIPOBOAMMOIO aHAJIN34;

® BOCIPUHHMMATh, (POPMYIHUPOBATH U MPEOOPA30BLIBATE CYXKIECHUS: YTBEPAUTEIbHbBIC U
OTpHULATENIbHbIE, EMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

® BBUIBJIATH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOpPEUHs B (haKTax, JaHHBIX,
HaOJIIOJIEHUSX U YTBEPKACHUSX, PeAJIaraTb KpUTEPUH IS BBISIBJICHHS 3aKOHOMEPHOCTEN U
IIPOTUBOPEYUI;

® JCJIaThb BbIBOJBI C UCITOJIb30BAHHUEM 3aKOHOB JIOTUKHU, ACAYKTUBHBIX U UHAYKTUBHBIX
YMOSaKHIOquHﬁ, yMO32lKJ'IIO‘I€HPII>i 10 aHAJIOTHUH,

e pa30uparh JOKa3aTEIbCTBA MATEMATUUECKUX YTBEPKIECHUH (MPSAMBIE U OT IPOTUBHOTO),
MIPOBOJIUTH CAMOCTOSITEIIEHO HECIIOKHBIE JI0KA3aTeIbCTBA MATEMAaTHYECKIX (DaKTOB,
BBICTpauBaTh apryMEHTAIUIO, IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE PacCYXICHUS;

e BbIOMpATH CIOCOO pereHus yueOHo 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHUS,
BBIOMpATh HanOOJIee MOIXOAAIINHA ¢ Y4ETOM CAMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBareLCKUeE AeiCTBHSA.



UCIIOJIb30BaTh BOIIPOCHI KAaK MCCIIEA0BATEIBCKUI HHCTPYMEHT IMO3HAHUS, (POPMYIHPOBAThH
BONPOCHI, GUKCUPYIOLIKE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSATENBHO YCTaHABINBATH HICKOMOE 1
naHHoe, GOpMUPOBATH THIIOTE3Y, apPTYMEHTHPOBATH CBOIO MMO3ULINIO, MHEHHE;

MPOBOJMTH IO CAMOCTOSTEIHHO COCTABIICHHOMY TIAHY HECIOXKHBINA AKCIIEPUMEHT, HEOOIbIIIOE
HCCJICIOBAHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00bEKTa, 3aBUCUMOCTEH
00BEKTOB MEX Ty COOOH;

CaMOCTOSITENILHO (OPMYITUPOBATH 000OIIEHUS ¥ BBIBOIBI TI0 PE3yJIbTaTaM IMPOBEAEHHOTO
HAOJIIOICHUS, KCCIICIOBAHNUS, OLICHUBATh JOCTOBEPHOCTD IMOJTYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U
000011IeHMI;

IMPOTrHO3UPOBATH BO3MOKHOC Pa3BUTHUC IMMPOLECCA, a TAKIKC BbIIBUTATh MIPCAIIOJIOKCHHUA O €ro
Pa3BUTHHU B HOBBLIX YCJIOBUAX.

Pabora ¢ undopmaumeii:

BBISIBJISITH HEJOCTATOUHOCTh U U30BITOYHOCTH HH(POPMAINH, TAHHBIX, HEOOXOIUMBIX AJIs
pELICHUS 3a/1a4H;

BbIOMPATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIUIO PA3IMUHBIX
BUOB U (pOPM IIPEICTABICHHUS;

BBIOMPATh GOPMY MpEACTABICHUS HHPOPMAIIUHN U WILTIOCTPUPOBATH PEIIacMble 33]Ja4l CXEMaMH,
IyarpaMMamu, HHOU rpadukoil 1 nX KOMOMHAIUSAMY;

OLICHUBATh HAAEKHOCTh HH(POPMALIMU 110 KPUTEPUSIM, NTPEJIOKEHHBIM YUUTEIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHUKaTHBHBbIE YHHBepcalbHble Y4eOHbIe JelicTBHA:

BOCIIPUHUMATh U q)OpMYJ'II/IpOBaTL CYKACHUSA B COOTBCTCTBHUHU C YCJIOBHUAMHU U LECTIAMU O6HI€HI/I$I,
SACHO, TOYHO, I'PAMOTHO BBIpaXaTb CBOIO TOYKY 3PpCHUA B YCTHBIX M MIMCbMECHHBIX TCKCTAX, J1aBaTh
MOSICHCHUA 110 X0y PCIICHHUA 3aa4u, KOMMCHTUPOBATDH HOHy‘lCHHLIfI pe3yibTar;

B X0JI€ 00CYX/I€HH 3a/1aBaTh BOIPOCHI MO CYILIECTBY 00CYXAaeMOM TEMBbI, TPOOJIEMBI,
peraeMoil 3a1auu, BbICKa3bIBaTh UJIEH, HAllEJIEHHbIE HAa TOMCK PELIEHMs], COMIOCTABISTh CBOU
CYXKICHHUS C CY)KJIEHUSIMU JIPYTUX YYaCTHUKOB JHaiora, OOHapyKUBaTh pa3jilyune U CXOJICTBO
MO3UIMH, B KOPPEKTHON opMe GOpMYyIHUPOBATH Pa3HOIIACHsI, CBOM BO3PAXKECHMUS;

MIPEJICTaBIISITh PE3YJIbTAThl PEIICHUs 3aJa4ul, IKCIIEPUMEHTA, UCCIIEI0BaHuUs, TIPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (hOpMAT BBICTYIUIEHHS C yY4ETOM 3aJ1a4 NMPE3eHTaluu U 0COOEHHOCTEN
ayJIUTOPUH;

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U MHANBUAYAIBHON pabOThI IPU
peleHnH y4yeOHbIX MaTeMaTHYeCKUX 3aj1ay;

NPUHUAMAT 1€]Tb COBMECTHOM JIEATEILHOCTH, TUTAHUPOBATh OPTraHU3aIIMI0 COBMECTHOM paboTHI,
pacripeessaTh BUAbI paboT, J0roBapruBaThCs, 00CYXIaTh MPOIIECC U PE3YIbTAT PaOOTHI,
0000111aTh MHEHUS HECKOIBKUX TIOIEH;

y4acTBOBATh B TPYIIOBBIX (hopMax paboThl (00CykaeHUS, 0OMEH MHEHUSMHU, MO3TOBBIE IITYPMbI
U JIpYTHe€), BBIMOIHATH CBOIO YacTh PaOOThI M KOOPJMHUPOBATH CBOU JAECUCTBUS C APYTUMHU
YJIeHaMHM KOMaH/Ibl, OLIEHMBAaTh KAYECTBO CBOETO BKJIaJa B OOLINIA MPOAYKT 110 KPUTEPUSIM,
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.



PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranuszanms:
®  CaMOCTOSITEIbHO COCTABIIATH IUIAH, AJITOPUTM PELICHUs 3a/1a4M (UJIU €T0 YacThb), BEIOUpATh
croco0 perieHus ¢ yuéToM UMEIOLIUXCs PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C y4€TOM HOBOM HH(pOpMAILHH.

CaMOKOHTPOHL, 3MOLIMOHAJIBbHBIA HHTEJJIEKT:
® BJIaJCTh criocobamu CaMOIIPOBECPKH, CAMOKOHTPOJIA MpoLecCa U pe3yJibTaTa pCIICHUSA
MaTeMaTH4YeCKOM 3aJa4u,

® MpCABUACTb TPYAHOCTH, KOTOPBIC MOI'YT BOSHUKHYTH IIPpHU PCIICHHUU 3a1a4i, BHOCUTH
KOPPEKTHUBBI B ACATCIIBHOCTh HA OCHOBE HOBBIX 06CTO${T€J'IBCTB, HaﬁI[CHHBIX OH_II/I6OK,
BBIABJICHHBIX pr,Z[HOCTeﬁ;

® OIICHUBATh COOTBETCTBHE PE3YNIbTaTa ACATEIbHOCTH [TOCTABICHHOM LIEJIN U YCIOBUSM, OOBSICHATh
HOPUYMHBI TOCTH)KEHUS UM HEJJOCTHXKEHHS LIeIH, HAXOIUTh OIIUOKY, 1aBaTh OLCHKY
IpUOOPETEHHOMY OIIBITY.

NPEJIMETHBIE PE3YJIBTATDBI

K koH1y 00ydenus B 7 Kjiacce 00yJaromuiics MOJIy4uT CIEIYIOIINE TPEIMETHBIE Pe3yIbTaThl:

Pacno3naBaTh M3y4eHHBIE TFeOMETpHUYECKHe (UTYPBI, ONPENENATh UX B3aUMHOE PaCIOJIOXKEHHE,
n300pakaTh reoMeTprUIecKue (PUTypHI, BHIMOTHATh YEPTEKH 110 YCIOBHIO 3a/1auu. 3MepsaTh TuHEHbIE U
YTJIOBBIE€ BEIMYUHBI. PemaTte 3aja4i Ha BBIYMCIICHUE IJIMH OTPE3KOB U BEJIUYUH YTJIOB.

Jenate rpyOyr0 OLIEHKY JIMHEWHBIX U YTJIOBBIX BEIMYMH MPEIMETOB B pealbHON KU3HU, pa3MEPOB
MPUPOIHBIX 00BEKTOB. Pa3znuuaTh pa3mMepsl STUX 00BEKTOB MO MOPSIKY BETUUUHBL.

CTpouTh 4epTeKH K TEOMETPUUECKHUM 3a]]a4aM.

[Tonp30BaTbCsl MpU3HAKAaMU PABEHCTBA TPEYTrOJIBHHUKOB, HCIIOIb30BaTh MPU3HAKA W CBOMCTBA
paBHOOEAPEHHBIX TPEYTOJIBHUKOB MPH PEIICHUU 33]1ad.

IIpoBOAUTE JIOTHYECKHUE PACCYKIECHUS C UCIIOJIBb30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonp30BaTbCsl MpU3HAKAMU PABEHCTBA MPAMOYTOJBHBIX TPEYTrOJIbHUKOB, CBOMCTBOM MEJIUAHBI,
MPOBEIEHHON K THITOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJbHUKA, B PEIIEHUU T€OMETPUYECKHUX 3aa4.

OnpenensaTh MapayieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOPhIE 00pa3yeT ¢ HUMH CEKyIlas.
Ornpenenars NapajuiebHOCTh NMPSMBIX C TOMOIIBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJHOM MPSMOM 10
TOYEK APYroW MpsSMOM.

Pemate 3amaun Ha KiaeT4aToi Oymare.

[TpoBOANTH BHIUMCIICHHS U HAXOJUTh YUCIIOBbIE U OYKBEHHBIC 3HAYCHHSI YTJIOB B T€OMETPUUECKUX
3a7la4yax C MCIIOJIb30BAaHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB W MHOTOYTOJBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MPHU MEPECEUCHUN JIBYX MapaUIeIbHBIX MPSMBIX CEKyIIel. PemaTs npakTudeckue 3axadn
Ha HaXOXJICHHUE YTJIOB.

Brnagerp TOHATHEM TeOMETPUYECKOIO0 MeCTa TOYEeK. YMETh OMNpEeNeNiaTh OMCCEKTPUCY YIiia |
CEpPEAMHHBIN NEPHEHAUKYISAP K OTPE3KY KaK FTEOMETPUUYECKUE MECTA TOUYEK.

DopMyIHpOBaTh ONPEAECICHUS OKPYKHOCTM W Kpyra, XOpAbl W JUaMeTpa OKPYKHOCTH,
MOJIB30BAThCS MX CBOMCTBAMU. Y METh MPUMEHSThH 3TU CBOWCTBA MTPU PEIICHUH 3a/a4.

Bnanerr moHsATHEM OINKMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HAaXOAUTh €€ LIEHTP.
[Tonb3oBatbest hakTaMu O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHHUKA MEPECEKAIOTCS B OJIHOM TOUKE, U
0 TOM, UYTO CEPEMHHBIC MEPICHANKYISPHI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCS B OJTHOM TOUKE.



Bnagers noHATHEM KacaTeIbHOM K OKPYKHOCTH, IOJIb30BAThCSI TEOPEMON O NMEPIEHAUKYIISIPHOCTH
KAcaTeJIbHOM U painyca, IIPOBEIEHHOIO K TOYKE KaCaHUS.

ITonb30oBaTbcs MPOCTEUIIMMU T€OMETPUUECKMMHU HEpPABEHCTBAMH, NOHUMATh MX IPAKTHYECKUI
CMBICIL.

[TpoBOAUTH OCHOBHBIE T€OMETPUUECKHE TOCTPOEHHUS C TOMOLIBIO HUPKYJIIS U JIMHEHKU.

K koniy o0yuenus B 8 Kj1acce 00yJaromuiics MoOIyduT CISyIONIUE IPEIMETHbBIE Pe3yIbTaThI:

Pacnio3HaBaTh OCHOBHBIE BUbI YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI, I10Jb30BATHCS UX CBOMCTBAMU
IIPU PELIEHUU T€OMETPUUYECKUX 3a]1a4.

[TpuMeHsTh CBOMCTBA TOUKHU IIEPECEUCHUs MEIUaH TPEYrojbHUKA (LIEHTPa Macc) B PELICHUH 3a/au.

Bragers moHsTHEM cpelHEH JIMHUM TPEYrojbHUKA W TpaneluH, NPUMEHSITb UX CBOWCTBA IpU
pemieHun reomerpruyeckux 3aaad. Ilonb3zoBarbes Teopemoil Qaseca U TEOPEMOR O IPONOPLUOHAIBHBIX
OTpEe3Kax, NPUMEHATh UX JUIS PELIECHUs MPAKTUYECKUX 3a1au.

[TpuMeHsTh MpU3HAKU TOI00US TPEYTOIbHUKOB B PEHICHUH F€OMETPUUECKUX 3aa4.

[Tons3oBatbest Teopemoit Iludaropa ist pemieHuss TEOMETPUUYECKMX W MPAKTUYECKHX 3ajad.
Ctpouth MaTeMaTH4eCcKyl0 MOJIE€Jb B IMPAKTHUYECKUX 3a]adyax, CaMOCTOSITEJIbHO [eNaTh YepTéx U
HAaXOJIUTh COOTBETCTBYIOIIUE JJIUHBI.

BnaneTs NOHATUSIMH CHHYCA, KOCUHYCA U TAHTE€HCA OCTPOTrO yria MpsSMOYroJbHOIO TPEYroJIbHUKA.
[losnb30BaTbCst 3STUMU MOHATUSAMU AJIS1 PELLIEHUS IPAKTUYECKUX 3a/1a4.

Bbraucnare (pa3nuuHbIME  CHIOCOOAMM) TUIOIIA[h TPEYTOJbHUKA W IUIOIMIAJAM MHOTOYTOJIBHBIX
buryp (monp3ysch, TIe HEOOXOAUMO, KaIbKyIITOpoM). I[IpuMEHSATh TONydyeHHBIE YMEHHUS B
MPaKTUYECKHX 3a/1ayax.

Bnagers MOHATHUSAMU BIHCAaHHOTO M LEHTPAJIbHOIO yIja, MCIOJIb30BaThb TEOPEMBI O BIMCAHHBIX
yriax, yriax MexJ1y XOopAaMH (CEeKYLIMMH) M yIjle MEXJy KacaTelbHOW M XOpIOM IpHU peuIeHUH
F€OMETPUUYECKHX 3a/1au.

Bnanerp TOHATHEM ONHMCAaHHOTO YETHIPEXYTOJBHUKA, IPUMEHATH CBOWCTBA ONMCAHHOIO
YeThIPEXYTOJIbHUKA MPU PELICHUH 3a/1ad.

[IpyMeHsTh TONMyyeHHbIE 3HAHHUS Ha MPAKTUKE — CTPOUTH MaTeMaTU4YeCKHWe MOJENW JUIsl 3ajad
peaqbHOM JKM3HM M TPOBOJUTH COOTBETCTBYIOIIME BBIUYMCIEHUS C NPUMEHEHHEM MOoAoOUs U
TPUTOHOMETPUH (TI0JIB3YSCh, I'7I€ HEOOXOIUMO, KAJIbKYJISATOPOM).

K xoniy o0y4yeHus B 9 kijacce o0yJaronuuics MoyquT CICAYIONTUE TPEIMETHBIC PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIMHM OCTPBIX YIJIOB, HAXOJUTh C MX IOMOIIbIO pa3IHYHbIE
3JIEMEHTHI NPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PELIeHNe MPSMOYTOJIbHBIX TPEYroJbHUKOB»). Haxonuts (¢
MOMOIIBIO KalbKYJISATOPA) JUIMHBI U YTJIBI JJ11 HETAOJIMYHbIX 3HAYEHUH.

[Tonb30BaTbes (opMynaMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUECKHUM TOXKJIECTBOM JJIf
HaXO0X/IEHNS COOTHOILIEHUI MEXy TPUTOHOMETPUUECKUMHU BETUUYNHAMHU.

Hcnonp30BaTh TEOpEMBbl CHHYCOB M KOCHHYCOB JJIi HAaxOXKIEHUS PA3JIMYHBIX DIIEMEHTOB
TPEYroJibHUKA («pEIIeHUE TPEYTOJIbHUKOBY), IPUMEHATh UX MPH PEIICHUH T€OMETPUUECKUX 3aj1ay.

Brnaners nonstusiMu mpeobpazoBaHus MOA0OMS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX (UTYD.
[Tonb30BaThecs CBOMCTBAMHU MOJ00MS MPOU3BOJIBHBIX (QUTYpP, YMETh BBIUUCIATH JUIMHBI U HAXOJUTH YTJIbI
y noao0HbIX ¢uryp. IIpumeHATh cBOMCTBa MOAOOMS B MPaKTHUYECKUX 337adax. YMETh HPUBOAUTH
IPUMEPBI MTOT0OHBIX (GUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaThCs TEOpEMaMu O MPOU3BEACHUU OTPE3KOB XOP/I, O IPOU3BEIEHNN OTPE3KOB CEKYIIHUX, O
KBaJpaTe KacaTeJIbHOM.

[Tonp30BaThCsl BEKTOpaMH, IOHUMATh X F€OMETPHUECKUI U (PU3NYECKUI CMBICH, TPUMEHSATh UX B
pELIeHNH TeOMETpUUYEeCKHX M (Hu3ndecKux 3anad. [IpuMeHsATh CKalspHOE NMPOU3BEJCHHE BEKTOPOB IS
HAXO0X/I€HUs JJIMH U YIJIOB.

[Tonb30BaThCs METOAOM KOOPAMHAT HA IJIOCKOCTU, IPUMEHSTH €T0 B PEIIEHUH T'€OMETPUUYECKUX U
IIPAKTUYECKHX 3ajau.



Brnagerp TOHATHSMH TPAaBUIBHOTO MHOTOYTOJBHUKA, JUIMHBI OKPY)XHOCTH, JJIMHBI JYTH
OKPYXHOCTH M paJMaHHOW MEphI yIiia, YMETh BBIYHCIATH IUIOMIANb Kpyra u ero 4dacreil. [IpumMeHsTh
MOJTyYCHHBIC YMEHUS B MPAKTHUECKUX 33adax.

HaxonuTh ocu (WU IIEHTPBI) CHMMETPHH (QUTYp, IPUMEHSTh JBHKEHHUS TUIOCKOCTH B TPOCTEHIINX
clIydasix.

[IpuMeHsSTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE — CTPOUTHh MATEeMATHYECKHUE MOICIW JUIs 3ajad
peaJbHOH JKM3HH H TPOBOJUTH COOTBETCTBYIOIIWE BBIUYMCICHUS C TPUMEHEHHEM TMOJO00HS U
TPUTOHOMETPUYECKUX (PYHKITUH (TIOJIb3YSICh, TJIe HEOOXOAUMO, KAJIbKYISATOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
HaumeHoBaHue KonuuecTBo OcHOBHOE OCHOBHBIE BUJIBI JIEATENBHOCTH OneKkTpoHHbie (HPpoBEIe)
paszznena(TeMsl) Kypca JacoB COJICpKaHKE oOyJarommxcs 00pasoBaTeNbHbIE PECYPCHI
IIpocreiimue 14 IIpocreiiue DopMyIMPOBATh OCHOBHBIE MMOHATHS U ?;2354? / rtes?/;gg;;é 7ub|ectllesson
Star
reoMeTpuuecKue GUryps reOMETPHYECKHE omnpezesenus. Pacno3HaBaTh n3ydeHHbBIE hitDs. i
. ttps://resh.edu.ru/subject/lesson
U UX CBOMCTBA. OOBEKTHI. reOMETPHUYECKUE /72%3 Istart/250505/ |
W3mepenue MHOrOyTroJIbHUK, (GUrypbL,0npeaeasaThUXB3anMHOEPACTIONOKEHH https://resh.edu.ru/subject/lesson
r€OMETPUYECKHX JIOMaHasl. €,BBIMOJIHATHUYEPTEKITOYCIOBHIO 3a/1a4H. 17727/start/325306/
BEJIUYHH CMeKHBIE U BEPTHKAIBHBIE IIpoBOAMTH NPOCTEHILKE OCTPOESHHS C https://resh.edu.ru/subject/lesson
YIJIBL. MIOMOILBIO LIUPKYJIS U JIMHEUKH. [7727/main/325315/
PaGota H3MepaThInHEHbIEnyTI0BbIeBeIMurHbIreoMerp | https:/resh.edu.ru/subject/lesson
¢ IpocTeHmIMH HYCCKUXHUITPAKTHIECKUXOOBEKTOB. thf—qss';lresh eduru/subiect/lesson
YepTeKAMH. OnpenesiTh «HArIa3y pa3Mepbl peaabHBIX /7ZDSé Istart /.28OZ.I. 48/ |
Hsmepenue JIMHEHHBIX 1 00BeKTOB, https://resh.edu.ru/subject/lesson
YTJIOBBIX BCIIMYHH, IIpoBoauTh TpyOyIO OIIEHKY UX Pa3MEPOB. /7281/start/250470/
BBIMHUCIICHUE OTPE3KOB H Pemathb 331a4n Ha BBEIYUCIICHHUE JITTHH OTPE3KOB https://resh.edu.ru/subject/less
TJI0B
4 U BEIMMHH YTIIOB. 0n/7285/start/297905/
Pemare 3agaun Ha
B3aMMHOE PacCIOJI0KEHUE
reOMETPHYECKUX
¢uryp.
IpoBoauTh KiacCUPUKAIHIO
YIJIOB, BBIYHCJISITD JINHEHHBIE U
YIJIOBBIE BEJUYUHBI, MPOBOIUTH
HEOOXOIMMBIE JI0Ka3aTelIbHbIE
paccyXICHUSI.
3HAKOMHUTBHCS ¢ HCTOPHUEll Pa3BUTHSI T€OMETPHH
TpeyroabHUKH 22 IToHsATHE O PaBHBIX Pacno3HaBaTh napbl paBHBIX TPEYTOJLHHUKOB Ha https:// res_h-edu-m/ subject/lesson
TPEYTroJIbHUKAX U rOTOBBIX YepTekax (C yKasaHHEM MPHU3HAKOB). i] 7'[‘[292;;713';:/ 3(;)576/8/ bisct
ps://resn.eau.ru/supnject/iesson
MIePBUYHBIC BbIBOAUTHCIIEICTBUS(PABEHCTBCOOTBETCTBYFOII]
P ® Y [7294/start/297975/
MPE/ICTABICHUS HXDJICMEHTOB)U3PAaBEHCTBTPEYTOJIbHUKOB.

O paBnbIxX purypax. Tpu

DopMyJIMPOBATH OTIPEICICHNA:

https://resh.edu.ru/subject/lesson
[7296/start/250225/



https://resh.edu.ru/subject/lesson/7284/start/250330/
https://resh.edu.ru/subject/lesson/7284/start/250330/
https://resh.edu.ru/subject/lesson/7283/start/250505/
https://resh.edu.ru/subject/lesson/7283/start/250505/
https://resh.edu.ru/subject/lesson/7727/start/325306/
https://resh.edu.ru/subject/lesson/7727/start/325306/
https://resh.edu.ru/subject/lesson/7727/main/325315/
https://resh.edu.ru/subject/lesson/7727/main/325315/
https://resh.edu.ru/subject/lesson/1405/
https://resh.edu.ru/subject/lesson/1405/
https://resh.edu.ru/subject/lesson/7286/start/280148/
https://resh.edu.ru/subject/lesson/7286/start/280148/
https://resh.edu.ru/subject/lesson/7281/start/250470/
https://resh.edu.ru/subject/lesson/7281/start/250470/
https://resh.edu.ru/subject/lesson/7285/start/297905/
https://resh.edu.ru/subject/lesson/7285/start/297905/
https://resh.edu.ru/subject/lesson/7292/main/305768/
https://resh.edu.ru/subject/lesson/7292/main/305768/
https://resh.edu.ru/subject/lesson/7294/start/297975/
https://resh.edu.ru/subject/lesson/7294/start/297975/
https://resh.edu.ru/subject/lesson/7296/start/250225/
https://resh.edu.ru/subject/lesson/7296/start/250225/

[IpU3HAKa PaBEHCTBA
TPEyrOJIbHUKOB.
IIpusHaku paBeHCTBa
MPSIMOYTOJIBHBIX
TPEyrOJIbHUKOB.
CBOHCTBO MeIHaHBI
MPSIMOYTOJIEHOTO
TPEyroJbHHKA,
MPOBEIEHHOU

K THIIOTEHY3E.
PaBHOGEIpEHHBIE 1
PaBHOCTOPOHHUE
TPEYTrOAbHUKH.
IIpu3Haku u cBoiicTBa
paBHOOEIPEHHOTO
TpEYroJabHHUKA.
HepageHctia B
TEOMETPUH.

IIpsAMOYTOJIBHBIATPEYT O
BHUKCYTI0MB30°

OCTPOYTOJIBHOTO, TYyIIOYTOJIBHOTO,
MPSIMOYTOJIBHOTO,
paBHOOEPEHHOT0,PABHOCTOPOHHETOTPEYT OJIEHH
KOB;OHCCEKTPHUCHI,BHICOTHI,MEJAHBI
TPEYTroJbHHKA; CEPENNHHOIO NEPIIEHANKYISIpa
OTpe3Ka; epuMeTpa TpeyrolbHHKA.
DopMyIMPOBATH CBOWCTBA U IPU3HAKU
paBHOOEAPEHHOTO TPEYTOIHHHUKA.

CTpouTh YepTexH, pelaTh 3a1a4H C
MTOMOIIIbIO HAXOXACHUS PaBHBIX TPEYTOJbHUKOB.
IIpuMeHATHL TPU3HAKN PaBEHCTBA
MPSIMOYTOJIBHBIX TPEYTOJBHUKOB .

Hcnoab3oBaTh 1 poBbe pecypehl AJs
HCCJIeI0BAHMS

CBoiicTB M3y4aeMbIx puryp.
3HAKOMHTBLCSA ¢ HCTOPHE pa3BUTHUSA
TeOMETPHUH

https://resh.edu.ru/subject/lesson
/7309/main/300538/
https://resh.edu.ru/subject/lesson
[7290/start/296364/

ITapamienbsHble NpsIMBIE,
CyMMa yIJoB
TpEYTroJbLHUKa
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[TapannensHble IpsMBIE, UX
cBoiicTBa. Hakpect
JIeXKAIUE, COOTBETCTBEHHBIE
Y OJTHOCTOPOHHHE YTJIBI,
00pa30BaHHbIC

IIpH NTEPECEUEHNH
MapauIeTIbHBIX MPSIMBIX
cekymeit). [Ipu3Hax
NapajIeTbHOCTH NPAMBIX
yepe3 paBeHCTBO PACCTOSHUI
OT TOYEK OJIHOM MPSAMOU 10
BTOPOM MPSIMOIA.
CyMMayTIIoBTpEyroib
HUKa.BHENHNEyTIBITp
eyronpHukal loHsiTeo
I'MT,npumeHeHne

DopMyJIMPOBATH MOHATHE NTAPAJUIETBHBIX
MPSIMBIX,

HaxoauTh NpakTHYECKHE IPUMEDHI.

N3yuaThb cBolicTBa yrioB, 00pa30BaHHBIX MIPH
IepeceYeHUHIIapauIebHbIXIPSIMbIX ceKy1ei. ITp
O0BOIMTBA0KA3ATEIbCTBANAPAIIEIbHOCTHIBYXII
PAMBIXCIIOMOIIBIOYTIIOB, 00pa30BaHHBIX MPH
MIEPECEUEHNHN ITHX MPSAMBIX TPETHEU MPSIMON.

Boe14ucjasiTh CyMMy yIJIOB TPEYTOJIBHUKA U

MHOTOYTOJIbHHKA.
HaxoauTtp uncioBsie 1 OyKBEHHBIE 3HAYCHHUS
YIJI0B

BrE€OMETPHUYECKUX3a/1a9aX CUCIIONb30BaH
HNEMTEOPEMOCYMMEYTIIOBTPEYT OIbHUKAN
MHOTOYTOJIbHHKA.

3HAKOMHTBLCSH ¢ HCTOPHEH pa3BUTUS TEOMETPUU

https://resh.edu.ru/subject/lesson
[7299/start/29652/
https://resh.edu.ru/subject/lesson
[7301/start/249511/
https://resh.edu.ru/subject/lesson
[7298/start/249805/
https://resh.edu.ru/subject/lesson
[7308/start/305628/

https://resh.edu.ru/subject/lesson
11280/



https://resh.edu.ru/subject/lesson/7309/main/300538/
https://resh.edu.ru/subject/lesson/7309/main/300538/
https://resh.edu.ru/subject/lesson/7290/start/296364/
https://resh.edu.ru/subject/lesson/7290/start/296364/
https://resh.edu.ru/subject/lesson/7299/start/29652/
https://resh.edu.ru/subject/lesson/7299/start/29652/
https://resh.edu.ru/subject/lesson/7301/start/249511/
https://resh.edu.ru/subject/lesson/7301/start/249511/
https://resh.edu.ru/subject/lesson/7298/start/249805/
https://resh.edu.ru/subject/lesson/7298/start/249805/
https://resh.edu.ru/subject/lesson/7308/start/305628/
https://resh.edu.ru/subject/lesson/7308/start/305628/
https://resh.edu.ru/subject/lesson/1280/
https://resh.edu.ru/subject/lesson/1280/

B 33j1ayax.
buccekrpuca u
CEpEIMHHBIN
MepHIEeHIUKYIISIP

KaK FeOMEeTpHUYECKHE MecTa
TOYEK.

OKpy>KHOCTB,

OINHCaHHasi OKOJIO
TpEyroJbHHKA.
OKpY>XHOCTB,

BITMCAHHAs

B TPEYTOJIbHUK.
IIpocreiimue

3aJ1a4uu

Ha TIOCTpOEHHE

KacaTeNbHbIX.

HUcnoan3zoBarh MeToa I MT mnsa
JIOKa3aTeNbCTBA TEOPEM O NEPECCUCHUN
OMCCEKTPUC YITIOB TPEYTOJIbHUKA U
CEpEeIMHHBIX MIEPIECHIUKYIIIPOB K CTOPOHAM
TpeyroyibHUKa ¢ nomoupo ['MT.

OgaaneBaTh NOHATHAMM BIIMCAaHHON

Y ONMCAHHOW OKPYKHOCTEN

TPEYTOIbHHUKA, HAXOAUTH LICHTPBI STUX
OKPY>KHOCTEM.

PemaTe OCHOBHBIE 321241 HA IOCTPOCHME!
yIJla, PABHOT'O JAHHOMY; CEPEJUHHOIO
NEPIEHANKYJIIPA JAHHOIO OTPE3Ka;

IPSAMOM, IPOXOASAIIEH YEPE3 NAHHYIO TOUKY
UTIEPIICH VK YIS PHO TaHHOUTIPSIMO; OMCCEKTPH
CBIIaHHOT0YTJ1a;TPEYTOJIbHUKOB

Ilo pa3nu4YHBIM SIIEMEHTAM.

3HAKOMHUTBHCS ¢ MCTOPHEH Pa3BUTHs TEOMETPUH

IToBTOpEHuUE, [ToBTOpenwue n o6odmIeHNe Pemarp3agaunHanoBTOpEHUE, LILTIOCTPUPYIO
0000111eHIe 3HAHUH OCHOBHBIX TIOHSTHHA U LIMECBI3UMEX Y pa3THYHBIMUYACTAMUKYpCa
METOAOBKypca7kiacca
OBLIEE 68
KOJIMYECTBOYACOBII
OITPOI PAMME
8 KJIACC
HaumMeHoBanue pasjena Konuuectso OcHOBHOE OCHOBHEBIE BUJIBI ICATENLHOCTH OnekTponmbie (udposrIe)
(Temsl) Kypca 4acoB CoJIepyKaHNe 00y4aroImuXxcs 00pa3soBaTeLHbIE PECYPCEI
YeThlpEXyroabHUKH 12 [Tapamnenorpamm, ero N300paxkaTh M HAXOAUTH HA YEPTEXKAX https://resh.edu.ru/subject/lesson

IIPU3HAKU U CBOWCTBA.
YacTHble ciyyau
MapajuieIorpaMMOB(IIPSIMOY

IMMPpU3HAKHU 1 CBOICTBA.

TOJILHUK, pOMO, KBa/IpaT), UX

YEeTHIPEXYTOJbHUKH PA3HBIX BUIOB U MX
21eMeHTHL. DOPMYTUPOBATHOIIPEITEH U IT
apaJjuIesIorpaMMa,lipAMOyTOJIbHHIKA,pOMOa,KB
azpara,Tpanerui,paBHOOOKOUTPATICIIH, TIPS

MOYTOJIbHONTpAIEUH.

[1497/start/
https://resh.edu.ru/subject/lesson
[1499/start/
https://resh.edu.ru/subject/lesson
[1496/start/
https://resh.edu.ru/subject/lesson



https://resh.edu.ru/subject/lesson/1497/start/
https://resh.edu.ru/subject/lesson/1497/start/
https://resh.edu.ru/subject/lesson/1499/start/
https://resh.edu.ru/subject/lesson/1499/start/
https://resh.edu.ru/subject/lesson/1496/start/
https://resh.edu.ru/subject/lesson/1496/start/
https://resh.edu.ru/subject/lesson/2009/start/

Tpanenus.
PaBHOOOKAS 1
MPSMOYTOJIbHAS
Tpaneiuu.
Meron yaBoeHus
MEIHaHbI.
LentpanpHas
CUMMETpPUS

I[mca%man U UCMMOJb30BaTh IIPHA
pelIeHNH 3aa4 IPU3HAKU
HCBOP'ICTBalHapaJ'[J'IeJ'IOFpaMMa,HpHMOYFOJ'II)HI/I
Ka,poM0a,KBajipaTa, Tpareinuu,paBHOOOKOUTP
aleluu, IPSIMOYT OJIbHOUTpaIeL .
IIpuMeHsATH MeTO YABOCHUS

MEAuaHbl TPCYTOJIbHUKA.

Hcnonb3oBaTh UPPOBBIE PECypPCHI

IJIs1 UCCJIEAOBaHUSA CBOICTB N3y4acMbIX
uryp.

3HAKOMHTBLCSA ¢ HCTOPHE pa3BUTHUS
T€OMETPUH

[2009/start/
https://resh.edu.ru/subject/lesson
[1495/start/
https://resh.edu.ru/subject/lesson
[2010/start/

Teopema Daneca u
TeopeMa o
PONOPLUOHANBEHBIX
OTpe3Kax, Mog00HbIe
TPEYroJIbHUKH
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Teopema @aneca u
TeopeMa

O IMPONIOPLHUOHAIIBHBIX
OTpe3Kax.

CpenHsia nuHus
TpeyronbHuka. Tpanenus, e
CpEIHSS JIMHUS.
IIponoprmonanbHbIE
OTPE3KH.

LenTp macc

B TPEYTOJIbHUKE.
[MonoGubIe
TpEeYroJbHUKH. Tpu
MpU3HAaKa I0A00us
TPEYTOJIbHHUKOB.
[Ipumenenue
nogoous

IIpu pemenun
MPAKTHYECKUX
3a1a4

IIpoBoauTh
MOCTPOEHMSICIIOMOLIBIOLUPKYIISTHITHHEHKHC
UCTIOJIb30BaHueTeopeMbIPanecanTeopeMsl
OTPONOPIHOHAIBHBIXOTPE3KAX,CTPOMTHYETB
EPTHIANPONOPLUUOHATIBHBIHOTPE30K.

IIpoBoaUTH 10KA3ATEIBCTBO TOTO, YTO
METHaHBITPEYTOJIbHUKATIEPECCKAIOTCSIBOT
HOWTOYKE,MHAXOAMThCBA3LCIIEHTPOMMACC
,HAXO0IHTHOTHOIIIEHHE,BKOTOPOMME THAHBI
JeTSITCATOUYKOUNXIEPECCUCHUSL.
HaxoauTho100HbIETPEYTOJbHUKHHAT OTOBBI
XUEPTEHKAXCYKa3aHUEMCOOTBETCTBYFOLIIMXIIP
W3HAKOBIOLOOMUS.

Pewmare 32324y Ha 10400HBIE
TPEYTOIBHUKH C TIOMOIIIBIO
CaMOCTOSTEIBHOTO TIOCTPOCHHSI YEPTEKEH U
HAXOXKACHUS MOTOOHBIX TPEYTOJIHHUKOR.
IpoBoanTH T0KA3ATENLCTBA C
HCTIOJIb30BaHUEM MPHU3HAKOB MOT00MS.
Jloka3pIBaTh TPH [TPU3HAKA TTOI00MS
TpeyroasHuKoB. IIpuMeHsITH

MOJYYCHHbBIC 3HAHUS MPH PEIICHUU
TEOMETPUUYCCKHUX U MPAKTHYCCKIX

3a7ad4.

https://resh.edu.ru/subject/lesson
[2502/start/
https://resh.edu.ru/subject/lesson
[2015/start/
https://resh.edu.ru/subject/lesson
[2014/start/
https://resh.edu.ru/subject/lesson
[2503/start/
https://resh.edu.ru/subject/lesson
[3035/start/
https://resh.edu.ru/subject/lesson
[3140/start/
https://resh.edu.ru/subject/lesson
[2018/start/



https://resh.edu.ru/subject/lesson/2009/start/
https://resh.edu.ru/subject/lesson/1495/start/
https://resh.edu.ru/subject/lesson/1495/start/
https://resh.edu.ru/subject/lesson/2010/start/
https://resh.edu.ru/subject/lesson/2010/start/
https://resh.edu.ru/subject/lesson/2502/start/
https://resh.edu.ru/subject/lesson/2502/start/
https://resh.edu.ru/subject/lesson/2015/start/
https://resh.edu.ru/subject/lesson/2015/start/
https://resh.edu.ru/subject/lesson/2014/start/
https://resh.edu.ru/subject/lesson/2014/start/
https://resh.edu.ru/subject/lesson/2503/start/
https://resh.edu.ru/subject/lesson/2503/start/
https://resh.edu.ru/subject/lesson/3035/start/
https://resh.edu.ru/subject/lesson/3035/start/
https://resh.edu.ru/subject/lesson/3140/start/
https://resh.edu.ru/subject/lesson/3140/start/
https://resh.edu.ru/subject/lesson/2018/start/
https://resh.edu.ru/subject/lesson/2018/start/

3HAKOMHTBLCSA ¢ HCTOPHE pa3BUTUSA
reoMeTpUn

https://resh.edu.ru/subject/lesson

[Tnomane. Haxoxaenue 14 CBoticTBa IIomaie OgianeBaTbNEePBUYHBIMUIIPEACTABICHUSI
IUIOIIAEH TPEYTOJIbHUKOB TEOMETPHUYECKUX QUTyp. Muo0001IeiTeopuuILIOmaI(Mepsl ), hopmy /1484/start/ )
¥ MHOTOYTOJIBHBIX (PUTYP. DopMyIIBI 11 JIMPOBAThLCBOMCTBAIIONIA U, BEIACHATEUXHAT https://resh.edu.ru/subject/lesson
[Tnomaau mogoOHBIX TUTOTIAIN JISUTHBIACMBICIT. 7{]1,[&)953;7::;/ edu.ru/subject/lesson
¢uryp TPEYroJbHHKA, BoiBoauth GopMynsl mtomniam n 492' Istart /' '
napauienorpamma, napajuiesorpaMmma, , Tparneliuu u3 https://resh.edu.ru/subiect/lesson
TpanewyH. (bopmyser mutomam /1491/start/
Brluncnenue miomanei MPAMOYTONbHIKA(KBAPATa). https://resh.edu.ru/subject/lesson
cnoHBIX uryp. Ilnormau BoiBoauTh GopMyIIBI TUTOIIA TN [2012/start/
¢buryp BBIMTYKJIOT0YETHIPEXYTOJIbHUKAUEPE3IHaroHa https://resh.edu.ru/subject/lesson
Ha kneruaroii 6ymare. auayroiaMexaynnMu. Haxogurbimiomanubu /2013/start/
[lnouranu nogo0HbIX ryp,u300paxEHHbIXHAKIIeTYaTOOyMare,
¢buryp. HCMOJIL30BaTh pa3OueHne GUrypsl Ha 4acTh
3anaun U goctpauBanue. Pazoupars npumepbl
C IPaKTHYCCKUM WCIOJIb30BaHMS BCIIOMOTATEILHOM TUIOIIA U
COJICPKAHUCM. JUTSL PENIICHUS] TEOMETPHUYUCCKUX 3a/1a4.
Pemenne 3amau Haxoauts miomaau nogo0HeIX GUryp.
C TIOMOIIIBI0 METO/Ia BbIuucasTh miomaay pasiuaHbix
BCIIOMOTaTENLHOI MHOTOYTOJIbHBIX (huryp. Pemare 3agaun Ha
iomanu TUIOINA/b C MPAKTHYECKUM COJICpPIKaHUEM
Teopema [ludaropa u 10 Teopema Iludaropa, u eé Joxka3zpiBaTbTeopemyl ludaropa,ucn https://resh.edu.ru/subject/lesson

Hayalia
TPUTOHOMETPHUUN

MPUMEHCHHUE.
Ormpenenenue
TPUTOHOMETPUUCCKUX
GyHKIMI
OCTPOrOYTJIANPSIMOYTOJIBLHOT
OTPEYrOJILHUKA, TPUTOHOMET
PUYECKHECOOTHOIIICHHS

B NIPSIMOYTOJIBHOM
TPEYTOJIbHUKE.

OcHoBHOE
TPUTOHOMETPHYECKOE
TOX/IECTBO

0J1b30BaTbhEEBIIPAKTUUECKUXBBIYUCIT
CHUSX.

DopMyIMPOBATH OIPEACTICHUS
TPUTOHOMETPUYCCKUX (YHKITHI
OCTpOro yria, NpOBepsATh UX
KOPPEKTHOCTB.

BrIBOAUTDH

TPUTOHOMETPUUECKHE

COOTHOIILICHHS B

MPSAMOYTOJIbHOM

TPEYTOJIbHUKE.

HccenenoBaTh COOTHOLIEHUS MEXIY
CTOpOHaMU
BIIPSIMOYTOJIbHBIXTPEYTOJbHUKAXCYTIaMuB4 5

[1490/start/
https://resh.edu.ru/subject/lesson
[2019/start/
https://resh.edu.ru/subject/lesson
[2016/start/
https://resh.edu.ru/subject/lesson
[2017/start/



https://resh.edu.ru/subject/lesson/1484/start/
https://resh.edu.ru/subject/lesson/1484/start/
https://resh.edu.ru/subject/lesson/1493/start/
https://resh.edu.ru/subject/lesson/1493/start/
https://resh.edu.ru/subject/lesson/1492/start/
https://resh.edu.ru/subject/lesson/1492/start/
https://resh.edu.ru/subject/lesson/1491/start/
https://resh.edu.ru/subject/lesson/1491/start/
https://resh.edu.ru/subject/lesson/2012/start/
https://resh.edu.ru/subject/lesson/2012/start/
https://resh.edu.ru/subject/lesson/2013/start/
https://resh.edu.ru/subject/lesson/2013/start/
https://resh.edu.ru/subject/lesson/1490/start/
https://resh.edu.ru/subject/lesson/1490/start/
https://resh.edu.ru/subject/lesson/2019/start/
https://resh.edu.ru/subject/lesson/2019/start/
https://resh.edu.ru/subject/lesson/2016/start/
https://resh.edu.ru/subject/lesson/2016/start/
https://resh.edu.ru/subject/lesson/2017/start/
https://resh.edu.ru/subject/lesson/2017/start/

°n45°;30°

n60°.

Hcnoab3oBaTth GopMyssl mpuBeeHUS U
OCHOBHOE TPUI'OHOMETPHUECKOE TOXXIECTBO
JUIst
HaXO0KIEHUSCOOTHOIIEHUHMEXK Ty TPUT OHOM
eTPUYECKUMHU(DYHKIMAMUPAZTUIHBIXOCTPBI
XYTJIOB.

IIpuMeHATH MOTyYCHHBIE 3HAHUA U
YMEHHMSI [IPH PEIICHUH MPAKTUYECKUX
3ajay.

3HAKOMUTBCS ¢ MCTOPHEl Pa3BUTUA
reOMETPUHU

VTIibl B OKPYKHOCTH.
Brucannsie n
OIMCaHHBIE
YeThIPEXYTOJIbHUKH.

KacarenrsHbie
K OKPY>KHOCTH.

13

Bnucannsie n HCHTPAJILHBIC
YIJBI, YTOJI MEXIY
KacaTeJIbHOW U XOpI0H.
VYTIIbI MEXTy XOpIaMu U
CEKYIIIMH.

Brincanusbie u onucanHbie

®opMyIMPOBATh OCHOBHBIE OIIPENEICHUS,
CBSI3aHHbBIE

C yIJIaMU B Kpyre (BIIUCaHHBIN yro,
HeHTpaIbHBIN yron). HaxoauTh BIMCaHHBIC
YIJIbI, ONMpAIOUIUecs: Ha OOHY OYTY,
BBIYMCJISATH YIJIbI C IOMOLIBIO TEOPEMBI O

https://resh.edu.ru/subject/lesson
[3036/start/
https://resh.edu.ru/subject/lesson
[2027/start/
https://resh.edu.ru/subject/lesson
[2504/start/
https://resh.edu.ru/subject/lesson

Kacanue YETBIPEXYTONBHHUKH, HX BITUCAHHBIX YIJ1aX, TEOPEMbI O BIIUCAHHOM /2026/start/

OKpYKHOCTEiH MPU3HAKU ¥ CBOWCTRA. YeThIPEXYTOJIBHUKE, TEOPEMBI O https://resh.edu.ru/subject/lesson
[IpumeHeHune 3TUX CBOKCTB [IEHTPAJIBHOM YTJIE. [2025/start/
[P PElIeHHH HccnenoBarh, B TOM YHCIIE C TIOMOIIBIO https://resh.edu.ru/subject/lesson
TEOMETPUYECKUX 3a/1a4. UQPPOBBIXPECYPCOB, BITUCAHHBICHONMCAHHBIC [2024/start/
B3aumHoe pacnonoxenue YETHIPEXYTOJIbHUKU, BBIBOAUTHUXCBOMCTBAN https://resh.edu.ru/subject/lesson
JIBYX OKPY)KHOCTEH, o0Iune MPU3HAKH. [2023/start/ )
KacaTesbHbIE. M cnosib30BaTh 3TH CBOICTBA U ?Ztg)251§ /s rtzsé?/.edu.ru/ subject/lesson
Kacanue okpyxHOCTEH MPU3HAKHU TP PEIICHUH 314 hitps //resh.edu.ru/subject/lesson

[2022/start/

IToBTOpEHNE, 4 IToBTOpEHHE OCHOBHBIX PemaTb3aiauyuHaIOBTOPEHUE, LILTIOCTPUPY

000011IeHIE 3HAHUT TIOHATHI U METOJIOB KypPCOB FOIIMECBA3NMEIK Y PA3THUHBIMHYACTIMUKY P
7 u 8xi1accoB, 0000IIEHHE ca
3HaHUUI

OBIIEE 68

KOJIMYECTBOYACOBII

OITPOI'PAMME



https://resh.edu.ru/subject/lesson/3036/start/
https://resh.edu.ru/subject/lesson/3036/start/
https://resh.edu.ru/subject/lesson/2027/start/
https://resh.edu.ru/subject/lesson/2027/start/
https://resh.edu.ru/subject/lesson/2504/start/
https://resh.edu.ru/subject/lesson/2504/start/
https://resh.edu.ru/subject/lesson/2026/start/
https://resh.edu.ru/subject/lesson/2026/start/
https://resh.edu.ru/subject/lesson/2025/start/
https://resh.edu.ru/subject/lesson/2025/start/
https://resh.edu.ru/subject/lesson/2024/start/
https://resh.edu.ru/subject/lesson/2024/start/
https://resh.edu.ru/subject/lesson/2023/start/
https://resh.edu.ru/subject/lesson/2023/start/
https://resh.edu.ru/subject/lesson/2021/start/
https://resh.edu.ru/subject/lesson/2021/start/
https://resh.edu.ru/subject/lesson/2022/start/
https://resh.edu.ru/subject/lesson/2022/start/

IKJIACC

OnexrpoHHble (HUQPOBLIC)

0 IIPOU3BEICHUNOTPE3KOB
X0pzH, Teopema o
MIPOU3BEEHUN OTPE3KOB
CEKYILUX,Te0peMa O
KBaJlpaTeKacaTeIbHOM.
IIpumenenuen

peuieHuun
FEOMETPUYECKUX

JIEUCTBUTEIBHOCTH.

BrIBoAUTH METpHUYECKUE COOTHOLIECHUS
MEXKy OTPE3KAMUXOP/I, CEKYILIUX U
KacaTeJbHBIX C UCITOJIb30BAaHUEM

BIIMCAHHBIX YTJIOB U TIOJIOOHBIX
TPEYTOJILHUKOB.

Pemath reoMeTpudecKue 331391 U 33/1a91 U3
peaThbHOKU3HY C UCIIOJIB30BAHUEM TIOTOOHBIX

Haumenoanue pasznena KomnnuectBo OcHoBHOE OcHOBHbIE BUIBI I€ATEIBHOCTH
(TemsI) Kypca 4acoB coJiepyKaHue 00y4aroImuxcs 00pasoBaTeIbHEIC PECYPCh]
TpuronomeTpus. 16 Onpenenenne DopMyJIHPOBATH ONpeAeIeHust https://m.edsoo.ru/8al424bc
TeopeMbIKOCHHYCOB U TPUTOHOMETPHUIECKUX TPUTOHOMETPHUYECKUX(DYHKIHI TYTIBIX Bgl/)f;/:j-:gg?ﬁ}%%fzizlggjGChtt
CHHYCOB. (hyuxmmit yraos ot 0°mo 180°. Y TIPSIMBIX yTJIOB. https://m.edsoo.ru/8al42e8a
PeleHne TPEyroIbHUKOB DopMyIbl IpUBEACHUS. BbIBOAUTH TEOpEMY KOCHHYCOB H hitps://m.eds00.ru/8a1430h0
Teopema KocuHycCOB, TEOpeMY CHHYCOB(C pagnycoM https://m.eds00.ru/8a142ac0
TEOpEeMa CHHYCOB. OTHCaHHOM OKPY>KHOCTH). https://m.eds00.ru/8a142ac0
Pemenue TpeyroabHUKOB. BblBozmTi, (opmyJIBI 1151 BHIMHCJIEHHUSA https://m.eds00.ru/8al142ac0
IlpakTyeckoe npuMeHenue II0mAaneH https://m.edsoo.ru/8a142c3c
JOKa3aHHBIX TEOPEM C HCIO0JIb30BaHHEM TeOpeM TPUTOHOMETPUH | hitps://m.eds00.ru/8a14392a
(bopmymna miomaau TPeyroiabHUKa Yepe3 IBe
CTOPOHBI U YIoJI MEKAYHUMH, (hopMmyia
IUIOILAAN YETHIPEXYTOJIbHUKA Yepe3 ero
JUAarOHAIIN ¥ YTOJl MEXKILy HUMH).
Pemate TpeyroibHUKH.
Pematsb npakTudeckue 3aauu, CBOSIIUECS
K HAXOXK/ICHHUIO PA3JIUYHBIX 3JICMEHTOB
TPEYroJbHUKA
ITpeoGpa3oBanue 10 ITonsTne OcBanBaTh NOHATHE [IPEOOPa30BAHUS https://m.edsoo.ru/8a143ab0
nogobus.Merpuueckue 0 TIpeo0pa30BaHUUTIONOONSI. nono6us. MeenenoBaTh OTHOLIEHUE httpsE//m.edsoo.ru/8a143de4
COOTHOIIICHUS COOTBETCTBEHHbBIE JIMHEHHBIX 3JIEMEHTOB (puryprpu Eggzxmggzgg:%g:ﬂjﬁz
B OKPY>KHOCTH 3JIEMEHTBI TO00HBIX npeoOpa3oBaHUK OJ00HS. htt . m ' d ' /8314424
[PS://M.edsS00.ru/oa a
uryp. Haxoauts npumeper https://m.eds00.ru/8a143f06
Teopema HOA00Ms B OKpYKatoleH https://m.edso0.ru/8al1443fc

https://m.edsoo0.ru/8a144578
https://m.edsoo.ru/8al447a8



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8

3aga4

TPCYroJIbHUKOB

https://m.edso0.ru/8a144960

BexTopsl 12 OnpeneneHue BEKTOPOB, Hcnons3oBaTh BEKTOPHI Kak httos://m. edsoo ru/8al44a8c
CJIO)KCHUEH BBIYUTAHNE HaIpaBJIeHHBIE OTPE3KH,HCCIEA0BATH T :
BEKTOPOB, YMHOKCHHUE TeOMETPHUYCCKUil (IepeMeleHne) 1 Eggzxmggzggmgﬂjﬁ&z
BEKTOpaHa 4uciio. (u3uyuecknii (cuia) CMBICIIBI https; //m: edsoo:ru /8a14539¢
Dusuecknui 1 BEKTOPOB. https://m.edso00.ru/8a14550e
TE€OMETPHYECKUI CMBICIT 3HaTh onpeeeHUus CYMMBI U Pa3HOCTH https://m.edsoo.ru/8al44c3a
BEKTOpPOB. Pa3noxenune BEKTOPOB, YMHOKEHUS BEKTOpa Ha YUCJIO, https://m.edso00.ru/8a1458c4
BEKTOPAIIO IBYM HMCCJIEI0BATh [EOMETPUYECKUN U https://m.edso0.ru/8a145b08
HEKOJUTMHEAPHBIM (bm3IYIEeCKUil CMBICITBI 3TUX OTIEPAITHIA.
BEKTOPAM. Pemath reomMeTpruecKue 3a1a4u ¢
Koopaunats WCTIIOJTb30BaHMEM BEKTOPOB.
BEKTOpa. PacknaabiBaTh BEKTOP MO IBYM
CKaJISIPHOE NPOU3BE/ICHUE HEKOJIJIMHEAPHBIMBEKTOPAM.
BEKTOPOB, €TI0 PUMEHEHHE Hcnonb30BaTh CKASIPHOE MTPOU3BEICHUE
TUTSI HAX O ICHUSITHH BCKTOPOB, .
W YITI0B. BBIBOJINTH €T0 OCHOBHBIE CBOICTBA.
Pemenne 3axa4 BbruncasaTs cyMMy, pa3HOCTh U CKaJISIPHOE
¢ IOMOLLIBIO BEKTOPOB. MIPOM3BEICHUEBEKTOPOB B KOOPANHATAX.
TIpHMEHEHNE BEKTOPOBILIIS IIpuMeHATH cKasipHOE IPOU3BEICHUE IS
peleHus 3a1a4 PU3HKH HaXOXJICHUSUTUH U YTIIOB
JexapToBbl JlexapTOBbI KOOPIHMHATHI OcBauBaTh NOHATHE httpsil /m.edsoo.ru/8al45c48
KOOpAHWHAThIHA TOYEKHA INIOCKOCTH. MPSAMOYTOJIBHOM CUCTEMBI Eggg%mgg:gg:ﬁ;g:ijgggg
TUIOCKOCTH YpaBHEHHE MPsIMOH. KOOpJHMHAT, 1€KapTOBbIX

YpaBHEHHE OKPYKHOCTH.
Koopnunats! Touek
nepeceyeHus

OKPY>KHOCTH U MPSIMOH.
MeTton KoOpIUHAT pU
pEIIeHNN TeOMETPUIECKUX
3a/1a4, MPaKTHYECKNX3a1ad

KOOPJIHMHAT TOYKHU.

BrIBOAUTE ypaBHEHUE NPSMOH U
OKPY>KHOCTH. BBIIEJIATBIIONHBIN KBagpaT
JUTSl HAXOXIEHUS LICHTpa U pajauyca
OKPY>KHOCTH 110 €€ YPaBHEHHUIO.

Pemate 3aga4u Ha HAXOXKIEHUE TOYEK
MepeceYeHNs MPSIMBIX U OKPY’KHOCTEN C
ITOMOIIBIO METO/Ia KOOPAHHAT.
Hcnoab3oBaTh CBOMCTBA YTIIOBOTO

ko3 uIIeHTa MPSIMOUITPH PEIICHUH 33]1ad,
JUTSL OIIPEJECIIEHUS PACIIONIOKEHHS IPSIMOM.
IIpuMeHsATL KOOPAUHATHI IPU PELIEHUH

https://m.edsoo.ru/8al146e0e



https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e

reOMETPUUYECKUX UMPAKTHUECKUX 3a/1a4, IS
MOCTPOEHUSI MATEMATHIECKUX MOJeNeH
peanbHbIX 33124 («METO/ KOOPIUHATY).
IMoab3oBaTbest 17151 HOCTPOCHUS

1 UCCIIeA0BaHUHI(PPOBBIMU

pecypcamu.

3HAKOMMTBCSI € HCTOPHeil Pa3BUTHUS
TreOMETPHU

IIpaBunbHbIE
MHOTOYTOJIbHHUKH.
JnuHa oKkpyXHOCTH
UIUIOIIAIb KpyTa.

Brruncnenune miomanei

IIpaBunbHBIE

MHOT'OYT'OJIbHUKH. Yucno 7.

JlnuHa OKpy>KHOCTH, JyTU
OKPY>KHOCTH.

Panuannas mepa

yria.

Ilnomans kpyra,

CEKTOopa, CerMeHTa

DopMyJIHPOBATH OTIPE/IEIICHNE PAaBUIBHBIX
MHOTOYTOJIbHUKOB, HAXOJAMTh UX 3JIEMEHTHI.
Ionb30BaThCS OHATHEM JIJIMHBL
OKPY>KHOCTH, BBEIEHHBIMC TIOMOLIBIO
MIPaBUJIBHBIX MHOTOYTOJIHUKOB, ONIpele/IsiTh
YHCIIO 7T, JUIMHY OYTH U PaAUaHHYIO MEpY
yria.

IIpoBoauTH Mepexoa oT

paguaHHON MEPHI YIUIa K

TpaayCcHOM 1 HA00OPOT.

OnpenessiTh MIOMIAIL KPyTa.

BeiBoguTth popMyJisl (B TpagyCHON H
panuaHHOM Mepe)is AJIHH AYT, IJI0IaneH
CEKTOPOB U CETMEHTOB.

BuruucasTs miomaan Guryp,

BKJIFOUYAIOIIHNX I€MEHTHIOKPYKHOCTH
(kpyra).

HaxoauTs mutomany B 3a7auax peaabHON
JKU3HU

https://m.edsoo.ru/8al46fda

https://m.edsoo.ru/8al472c8

https://m.edsoo.ru/8al4714c

https://m.edso0.ru/8a147426

https://m.edsoo.ru/8a147750

https://m.edsoo.ru/8al47c82

https://m.edsoo0.ru/8a147f16

https://m.edsoo.ru/8a1480e2

I[BI/I)KGHI/IH IIJIOCKOCTH

IonsiTHE O ABMXKEHUN
IJIOCKOCTH.
[NapannenpHbIit
[IEPEHOC, IIOBOPOT
[Ipumenenne

TIPH PEIIeHNH 33249

Pa30ouparts npumepsl,

WUTIOCTPUPYIOLIUE MOHITHS

JIBUKECHUSL.

DopMyJIMPOBATH OTIPEACTICHHS
MapaJuIeILHOTO IEPEHOCA,TI0BOPOTA U OCEBOU
CUMMETpUH. BBIBOIMTE 1X CBOWCTBA,
HAXOIMTh HETIO/IBIKHBIE TOUKH.

HaxoauTh HEHTPHI U OCU CHMMETPUI
npocreimux guryp.[lIpumensaTs



https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2

napajuIeIbHBINA TEPEHOC U CHMMETPHIO MTPH
PEIICHUU TEOMETPHUYCSCKUX 3314
(pa3bmpaTh IpUMEpHI).

Hcnoab3oBaTh 115 TOCTPOCHUS H
UCCIIeTIOBaHUHII(POBEIE pecypChl

IloBTOpEHME,
000011IeHHE,
CHUCTEeMaTH3alusI 3HAHUI

IToBTOpEHNE OCHOBHBIX
MIOHSTHIA ¥ METOJIOB KypPCOB
7-9xmnaccos, 00001IEHIEN
CHUCTEMAaTHU3ALIMsI 3HAHUI.
IIpocretiue
reoMeTpuueckue GUrypsl u
ux cBoiictBa. U3Mepenue
TCOMCTPUUCCKUX BCIIMYUH.
TpeyroJbHUKH.
ITapannensHble U
MEPHEHAUKYIIAPHBIE
MpsIMBIE.

OKpY>HOCTb U KPYT.
I'eomerpuueckue
MOCTPOEHUS. YTJIbI

B OKPYXHOCTH. Brimcanusie u
OIMHMCaHHBIE OKPYKHOCTH
MHOTOYTOJIEHUKOB. I Ipsimast
OKPY>KHOCTb.

UeThIp€XyTOIEHUKY.
Brmcannsie u onncaHHbIe
YeTBIPEeXyroJbHUKH. Teopema
[Mudaropa nragana
TPUTOHOMETPHH.

Pemenne o0mmx
TpeyroilbHHUKOB. [IpaBuiIbHEIC
MHOTOYTOJIbHUKH.
IIpeobpazoBanus MITOCKOCTH.
Hsmxenus. [Togodue.
CummMmeTpus.

IInomans. Beruucnenue

OnepupoBaTh NOHATHAMU: UTYpA, TOUKA,
MpsiMast, yroj,MHOTOyTOJIFHUIK,
pPaBHOOCAPEHHBIN U PABHOCTOPOHHUIN
TPEYTOIBHHUKH, MPSIMOYTOIBHBINA
TPEeYTOIbHHK, MENaHa, ONCCEKTprca U
BBICOTA TPEYTOJIbHUKA, [TapauIeTIorpaMM,
POMO, IPSIMOYTOJIFHHK, KBaJpaT, TPANCLIHs;
OKpPY’KHOCTb, KacaTelbHas; paBeHCTBO U
nojo6ue GUryp, TpeyroJbHUKOB;
MapajuIeTbHOCTh U MIEPICHIUKYISIPHOCTh
MIPSIMBIX, YTOJ MEXAY IPSIMBIMH, CHMMETPHS
OTHOCUTEIFHOTOYKH U TIPSMOIA; UTHHA,
paccTosiHue, BeJIMYrHA YTIIa, II0Maab,
MepUMETP.

Hcnons3oBaTh hopMyJabl: iepuMeTpa U
TUIOIIAIM MHOTOYTOJIEHUKOB, JJTMHBI
OKPY>KHOCTH U TUIOIA/IN Kpyra,00séma
MPSIMOYTOJILHOTO TapaJuIeIIeITHITe .
OnepupoBaTh NOHATUSIMU:
MPSIMOYTOJIbHAS CHCTEMa KOOPINHAT,
BEKTOD; HCMOJIB30BATh 3TH TIOHATHS

JUTSI TIPEICTABJICHUS TAHHBIX U PEIICHHS
3a]1a4, B TOM YHUCIIEU3 JIPYTUX YIeOHBIX
MPEIMETOB.

Pemath 3aga4m Ha MOBTOPEHNE OCHOBHBIX
MOHATHHN, WIUTFOCTPAIHIO CBA3EH MEXITY

pa3IMYHBIMA YacTAMU Kypca. BbIOMpaTh MeToq

JJId pCIICHUs 3a1a4u.

PemiaTh 3a0a4M 13 [IOBCEIHEBHOM KU3HU

https://m.edsoo.ru/8a148524

https://m.edso00.ru/8a148650

https://m.edso0.ru/8a148920
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https://m.edsoo.ru/8a148920

mnomanei. [nomann
MOOOHBIX PUTYP.
JlexapTOBBI KOOPAUHATHI HA
IJTIOCKOCTH.

BekTops! Ha I0CKOCTH

OBLIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME

68




PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTDB U CTATUCTHUKA» B 7-9 KIIACCAX

NNOACHUTEJIBHAS 3AIINCKA

B coBpemenHOM 1HdpoBOM MHpE BEpOSTHOCTh M CTATUCTHKA MPUOOPETAIOT BCE OOIBIIYIO
3HAYUMOCTb, KaK C TOYKM 3pEHMsI NPAKTHUUECKUX IPUIOKEHMH, TaKk M MX pPOJIM B 0Opa3oBaHHUW,
HE00X0IMMOM Kax/1I0My 4esoBeKy. Bo3pacraeT uncno npodeccuil, mpu oBiaieHuu KOTOPIMU TpeOyeTcst
xoporras 6a3oBasi MMOATOTOBKA B OOJACTH BEPOSITHOCTH M CTAaTUCTHKH, TaKas IMOJIrOTOBKAa Ba)KHA JJIS
IPOI0JDKEHHS 00pa30BaHUs U AJIsl YCHEITHON Mpo(ecCHOHANBHOM Kapbephl.

Kax1p1ii uesioBek MOCTOSIHHO MPUHUMAET PELICHHUsI HA OCHOBE UMEIOIIUXCS Y HEro JIaHHBIX. A JUIs
00OCHOBAHHOTO IPUHATHUS PEILEHHs B YCIOBUAX HEAOCTATKA MJIM M30bITKa MHPOPMALUU HEOOXOAUMO B
TOM YHCJIE XOPOIIO CPOPMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTHUYECKOE MBIIIICHHE.

MMeHHO TOPTOMY OCTPO BCTalma HEOOXOAMMOCTh  copMHpOBaTH y  OOydYaroIIuXcs
(YHKLUMOHAJIBHYIO TPAaMOTHOCTb, BKJIIOYAIOLIYI0 B ce0sl B KauecTBE HEOThEMJIEMOW COCTaBJISIOLICH
yYMEHHUE BOCIPHUHMMATh U KPUTUYECKH AHAIM3UPOBATH HMH(OPMALMIO, MPEICTABICHHYIO B Pa3IMYHBIX
¢dopMax, NOHUMAThb BEPOATHOCTHBIM XapakTep MHOTUX peaJbHBbIX MPOLECCOB M 3aBHUCUMOCTEM,
IPOU3BOJIUTH MPOCTENUIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMM IPHHLMIAMM cOOpa, aHaiM3a U NpPEACTaBICHUSA
JaHHBIX W3 pa3IMyHbIX cdep >KM3HM oOliecTBa M TrocylapcTBa HpuoOIaeT olydaromuxcs K
oOlLIeCTBEHHBIM HHTEepecaM. l3ydyeHne OCHOB KOMOMHATOPHKM pa3BUBAET HABBIKM OpraHU3alMU
nepebopa ¥ nojcuéTa yuciaa BapuaHTOB, B TOM YMCJIE B NPUKIAJHBIX 33JadyaX. 3HAKOMCTBO C OCHOBaMHU
TeopuH rpadoB co31aéT MaTeMaTU4ecKUi (QyHAaMeHT i (GOPMHUPOBAHUS KOMIIETCHUMH B 001acTH
UHPOPMATUKU U LUQPOBBIX TeXHOJOIMH. Ilpm M3ydeHHMH CTAaTUCTHKM U BEPOSITHOCTU OOOTrallaroTCs
IpPEACTaBICHUs OOYy4YalOUMXCsl O COBPEMEHHOH KapTUHE MHUpAa M METOAAX €ro MCCIeJ0BaHus,
dopMupyeTcsi MOHMMAaHHE POJIM CTATUCTUKM KaK MCTOYHMKA COLMAIBHO 3HAYMMOW HH(OpMaluu M
3aKJIaJIbIBAIOTCS] OCHOBBI BEPOATHOCTHOT'O MBIILIJICHMSL.

B cooTBeTcTBUUM C JaHHBIMU LENSIMH B CTPYKTYpE MporpamMmbl yuyeOHOro kypca «BeposTHOCTb H
CTaTUCTHKA» OCHOBHOIO OOIIEro oOpa30BaHUS BBIACIICHBI CIEAYIOLINE COAEPKATEIbHO-METOIMUECKUE
muHuK: «[lpencraBneHue MAaHHBIX M ONUCATeNbHAs CTaTUCTHKa», «BeposTHOCTHY», «IIEeMEHThI
KOMOMHATOpUKW», «BBeseHne B Teoputo rpadosy.

Conepxanue nHuM «lIpencraBienne qaHHBIX U ONHACATENbHAS CTATUCTUKA» CIIY>)KUT OCHOBOM IS
(dbopMUpOBaHHS HABBIKOB pabOThl ¢ HMHpOpMAIMEl: OT YTEeHUS W HUHTEpIpeTauud HHpopmanuu,
IpeJICTaBICHHOM B Tabulax, Ha AMarpaMMax u rpagukax, 10 cOopa, NpeJCTaBlIeHUs U aHaIu3a JaHHbIX
C MCIIOJIb30BAaHMEM CTaTHCTHYECKHUX XapaKTepPUCTHK CPEJHMX M paccenBaHus. Paboras ¢ maHHBIMH,
oOyyaroluecsi y4yaTcsl CUMTBIBaTh M MHTEPIPETUPOBATH JaHHBIC, BBLABUraTh, ApryMEHTHUPOBaTh M
KPUTHKOBATh MPOCTEHIINE TMIOTE3bl, Pa3MBILUIATh HaJ (aKTOpaMH, BHI3BIBAIOIIMMU U3MEHYUBOCTh, U
OLICHMBATh UX BIIMSHME HA pacCMaTpUBaeMble BEIMYMHBI U MPOIIECCHI.

WMHTYyNTUBHOE NPEICTaBICHUE O CIYy4alHONM W3MEHUYMBOCTH, HUCCIIEIOBAaHUE 3aKOHOMEPHOCTEW U
TEHJCHIIMA CTaHOBUTCS MOTHUBHMPYIOIIEH OCHOBOW JUISi W3Y4YEHHs TEOpPHM BeposiTHOCTeW. bonbiioe
3HaUEHUE UMEIOT IMPaKTUYECKHE 33JaHMs, B YAaCTHOCTU ONBITHI C KJIACCHUYECKUMH BEPOSTHOCTHBIMU
MOJIEIISIMHU.

[TonsiTie BEpOSATHOCTH BBOJUTCS Kak Mepa MpaBIonofo0us ciydaitHoro coobitus. [Ipu nusyuenuu
y4eOHOro Kypca oOydaromuecsi 3HaKOMATCS C MPOCTEHIIMMHU METOAaMHU BBIYMCIICHHUS BEPOSTHOCTEH B
CIIy4alHBIX DJKCIIEpUMEHTaX C PABHOBO3MOXHBIMU JJIEMEHTAapHBIMU HCXOAAMH, BEPOSITHOCTHBIMU
3aKOHAMHM, TO3BOJISIONIMMHM CTaBUTh M pemiaTh Ooyiee CIOXKHbIE 3anadd. B yueOHbBI Kypc BXOAST
HavaJbHbIE MIPE/ICTABICHUS O CIIy4allHbIX BETMYMHAX U UX YHUCIIOBBIX XapaKTEPUCTHKAX.

B pamkax ydeOHOro Kypca OCYLIECTBISICTCS 3HAKOMCTBO OOYYAIOUIMXCS C MHOXECTBaMHU U
OCHOBHBIMM OIIEPALUSIMH HaJl MHOYKECTBAMH, PACCMaTPUBAIOTCS MPUMEPHI NIPUMEHEHHUS Ul PELICHUS
3ajiay, a TAK)Ke UCIOJIb30BAaHUS B IPYTUX MaTEMATUYECKUX Kypcax M yUeOHBIX IPEeIMeETax.



B 7-9 xnaccax wusydaercst yueOHBIH Kypc «BeposATHOCTP M CTaTUCTHKA», B KOTOPBIA BXOISAT
paznmensl: «lIpencraBneHue JaHHBIX W ONUCATENbHAs CTAaTUCTUKa», «BeposaTHOCTbY, «DIeMEHTHI
KOMOHMHATOpUKNY, «BBenenue B Teoputo rpadoBy.

Ha n3yuenue yueOHOTO Kypca «BeposTHOCTh U cratucTukay orBoautcs 102 gaca: B 7 kitacce — 34
yaca (1 gac B Hezento), B 8 kiacce — 34 yaca (1 gac B Henento), B 9 kiacce — 34 yaca (1 yac B Hezeno).

COJEP)KAHUE OBYYEHUA
7 KVIIACC

[IpencraBineHne MaHHBIX B BHJE TaONMUI, AuarpaMm, rpadukoB. 3amoiHeHUE TAOIUI], YTEHUE U
MOCTPOEHHE JuarpaMMm (CTOJOMKOBBIX (CTOJIOYATHIX) M KPYroBbiX). UTeHHe TpaduKOB peanbHBIX
nporeccoB. M3pnedeHue wuHpoOpMalMM W3 AMArpaMM W TaOJHWI, HCIOJIB30BAHHE M WHTEPIIPETAIIHS
JAHHBIX.

OnwucarenpHas CTaTHCTHKA: CpeaHee apuMEeTHYecKoe, MenuaHa, pa3Max, HauOoJbliee |
HaMMEHbIIIEe 3HAYCHUSI HA0Opa YMCIIOBBIX JaHHBIX. [IpuMepbl cirydaifHON M3MEHYHBOCTH.

CnydJaiiHblii SKCIIEpUMEHT (ONBIT) M Cly4daiiHOoe coObiTHe. BepostHocTh u yactoTa. Posb
MaJIOBEPOSATHBIX M MIPAKTHYECKU JIOCTOBEPHBIX COOBITHIA B MPHUPOJIC U B o0IIecTBe. MOHETa M UTpATbHAS
KOCTb B TEOPUH BEPOATHOCTEN.

I'pad, BepmmHa, pedpo. Cremnenb BepmmHbl. Yucino péOep u cymMMapHas CTCIICHb BEpIIUH.
[IpencraBnenue o cszHoct rpada. Lenu u nuxnsl. [lytn B rpadax. O6xox rpada (3inepoB myTh).
[IpencraBnenue 06 opueHTHpPOBaHHOM Tpade. Pemenue 3aaa4 ¢ momomsko rpados.

8 KJIACC

[TpencraBieHne naHHBIX B BUJE TAOIULL, JUarpaMm, rpaukos.

MHO)KGCTBO, 3JIEMEHT MHOXKECTBA, ITIOAMHOXKECTBO. Onepaulxm Haa MHOXECTBaAMMU: 06’B€ZII/IH€HI/I€,
nepeceueHue, gonoaHeHrue. CBoicTBa onepanuil HaJl MHOXKECTBAMU: IIEPEMECTUTENIBHOE, COYETATEIIBHOE,
pacrpenenuTeNbHoe, BKIOYeHHs. lcmonb3oBanue rpaduyeckoro MpeacTaBICHUS MHOXECTB IS
OINMCAHUS PEAJIbHBIX IIPOLIECCOB U SIBJICHUM, TPU PEIICHNN 3aa4.

H3MepeHHe paccC€ruBaHusl OaHHBIX. I[chepcm{ U CTaHAAPTHOC OTKJIIOHCHUC YHCJIOBBIX Ha60pOB.
Jwnarpamma paccenBaHusl.

OneMeHTapHble COOBITUSL citydaifHOoro omnbiTa. CiydaiiHble coObITHS. BeposiTHocTH coOBITHH.
OnbITBl C PAaBHOBO3MOXHBIMHM 3JIEMEHTApHBIMH  CcOOBITUSAMHU. CrydaliHblii BeIOOp. CBsi3b  MeEXIy
MaJIOBEPOATHBIMU U MPAKTUYECKH IOCTOBEPHBIMU COOBITUSIMU B MIPUPO/IE, OOIIECTBE U HAYyKe.

JepeBo. CBoiicTBa J1epeBbEB: €AUHCTBEHHOCTh IYTH, CYIIECTBOBAHWE BUCAYEH BEpPUIMHBI, CBS3b
MEX/y UHCIIOM BEpIIMH U yuciioMm pédep. [IpaBmiio ymHOkeHus. Pemenne 3aau ¢ momMoIbo rpagos.

[TpotuBononoxHusle coObiTus. Juarpamma Oitiepa. OObeqUHEHHE U TEepecedeHHue COOBITHH.
HecoBmectbie coObiTusi. dopmyna cioxeHHs BeposITHOCTEH. YcioBHas BeposTHOCTh. I[IpaBuio
ymHoxeHus. HezaBucumele coObitus. [IpencraBienue skcnepuMeHTa B BUJe AepeBa. Pemienue 3ai1ay Ha
HaXO0X/IEHNE BEPOSATHOCTEN C TIOMOILBIO JIepeBa CIIy4yaliHOro dKCIIEPUMEHTA, AUarpamMmm Jiliiepa.

9 KUIACC

[IpencraBnenne JaHHBIX B BUJE TAOJHII, TUAarpamMMm, TpaKoB, MHTEpIpEeTaus JaHHBIX. UTeHHE U
MOCTPOCHUE TabIUIL, Tuarpamm, rpaKoB MO PeaTbHBIM JaHHBIM.

[TepecranoBku u daxtopuan. Couetanus u uuciao coderanuil. Tpeyronsuuk Ilackans. Pemenue
3a/1a4 ¢ UCIOJIb30BAHNEM KOMOMHATOPUKH.

['eomerpuyeckas BeposiTHOCTh. CirydaliHbIN BBIOOP TOUKHM M3 (PUTYpHI HA TUIOCKOCTH, U3 OTpe3Ka U
U3 YT OKPY>KHOCTH.



Hcneitanue. Ycnex u Heymaua. Cepus HcHbITaHMM 10 mnepBoro ycmexa. Cepusl HMCIBITaHUN
Bepuynnu. BepositHOCTH cOOBITHI B cepuy UCTbITaHUN bepHyIm.

CiyyaiiHas BeIM4YMHA U paclpeeiICeHUe BEPOATHOCTEH. MaTeMaTuuecKoe OKUIAaHUE U IUCIIEPCHS.
[Ipumeppl MaTeMaTU4EeCKOrO0 OXHMAAHUA KaK TEOPETHMYECKOrO CPEIHEro 3HAYeHUs BEIMYUHBI.
MareMaTtnueckoe OXUJaHUE U JUCIEPCUS CIy4alHOW BEJIMYMHBI «YUCIIO YCIIEXOB B CEpUH MCIBITAaHUN
beprymm.

[Tonatne o 3akoHe OonpmMX 4yHcend. M3MmepeHue BepOATHOCTEH € MOMOIIBIO 4YacToT. Poib u
3HA4YEHUE 3aKOHA OOJIBLIMX YUCEN B IPUPOJIE U OOLIEeCTBE.

INTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMbI YYEBHOI'O KYPCA
«BEPOATHOCTD H CTATUCTHUKA» HA VYPOBHE OCHOBHOI'O OBHLIEI'O
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Pe3yJbTAThl OCBOCHHUS MPOTPaMMBbI yu4eOHOTO Kypca «BeposITHOCTh U CTATUCTUKAY
XapaKTEepU3YKTCSA:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpeca K MPOIUIOMY W HACTOSIIEMY POCCHUCKOM MaTEeMaTHKH, LEHHOCTHBIM
OTHOUIEHUEM K JOCTHXEHUSM POCCHIUCKMX MAaTEMAaTHUKOB U POCCHUUCKOM MAaTeMaTHYECKOW IIKOJIbI, K
UCIIOJIb30BAHUIO ATHX JOCTHKEHUI B IPYTUX HayKax M MPUKJIAAHBIX chepax;

2) rpa:KIaHCKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

FOTOBHOCTBbIO K BBINOJIHEHHIO OOSA3aHHOCTEM TIpakJaHWHA U peanus3aluud €ero Ipas,
MPEJICTABIICHUEM O MAaTEeMaTHYeCKHX OCHOBaX (YHKIIMOHHPOBAHHS PA3IUYHBIX CTPYKTYp, SBJICHUU,
npolLeAyp TpakIaHCKOro oOIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIECHUIO
ITUYECKHX NPOOJIEM, CBSI3aHHBIX C MPAKTUYECKHUM MPUMEHEHHEM JOCTHKEHHH HAyKH, OCO3HAHUEM
BOKHOCTH MOPAJIbHO-3THUECKHUX MPUHITUIIOB B JEATEILHOCTH YIEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHUBHOE YYacTU€ B pEHICHUU NPAKTUYECKUX 33Jad MaTeMaTUYECKOU
HANpPaBIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMaTHYeCKOTo 0Opa3oBaHUS Ha MPOTSHKEHUH BCEH KU3HU
JUISl YCTIEIIHOW MPO(deCCUOHATBHON JESITEIbHOCTH U Pa3BUTUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM
BBIOOPOM U MOCTPOCHUEM HHAMBUIYaTbHON TPacKTOPUHM OOpa30BaHMS U KU3HEHHBIX IJIAHOB C y4E€TOM
JUYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K SMOILIMOHAJIBHOMY M 3CTETUYECKOMY BOCHPHUATHIO MAaTEeMAaTHYECKUX OOBEKTOB,
3a/1a4, peleHuH, pacCyKJIeHHUM, yMEHHUIO BUIETh MaTeMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpHUEHTAINeH B JEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HayYHBIX MPEACTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS YETOBEKA, MPUPOIBI U OOIIECTBA, TOHUMAHIUEM MaTeMaTUYeCKOW HAyKH Kak
chepbl 4eIOBEUECKOW NEATEILHOCTH, STANOB €€ Pa3BUTHS M 3HAYMMOCTHU IS PA3BUTHS IUBUJIM3AINH,
OBJIQJICHHEM SI3bIKOM MAaTE€MaTUKH M MaTeMaTH4YeCKOM KyJIbTYpOll Kak CpeJCTBOM IIO3HAHUS MUDA,
OBJIQJICHHEM MPOCTEHIITMMU HABBIKAMH MCCIIEIOBATEIBCKON AESTENbHOCTH;

6) ¢usnyeckoe BocnMTaHHE, (POPMUPOBAHHE KYJIbTYPbI 310POBbS M 3MOLMOHAJIBLHOIO
Os1aronosy4us:

TOTOBHOCTBIO TPUMEHSTh MAaTE€MAaTHUUECKHE 3HaHUs B MHTEPECAaxX CBOETO 3J0pPOBbs, BEACHUS
3I0pOBOTO 00pa3za >KU3HH (3M0pOBOE TMHTaHHWE, COATAHCHPOBAHHBIM PEXKUM 3aHSATUH U OTABIXA,
perynsipHasi ¢pu3nueckas aKTUBHOCTH), C(hOPMHUPOBAHHOCTHIO HaBbIKa pedieKkcuu, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOT'O K€ MpaBa Ipyroro YeJI0BeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:



OpHEHTAIlMel Ha TNPUMEHEHHE MAaTEeMAaTUYECKHX 3HAHMHA Ui pEILIeHUs 3ajad B 00JIacTH
COXPAHHOCTH OKPY’KAIOLICH Cpenbl, INIAHUPOBAHUS IOCTYIIKOB U OLICHKM MX BO3MOXHBIX IOCIEACTBUN
JUI OKpY’Karolled cpesbl, OCO3HAaHUEM IJI00AJIBHOIO XapakTepa SKOJIOTMYECKUX MpoOsieM M ImyTed HX
peleHus;

8) aganTanusa K H3MEHAOIMMCS YCI0BUAM COLUAIBLHON M IPUPOAHOI cpelbl:

FOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHMAX HEONPEAEIEHHOCTH, IIOBBIIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4€pe3 MPAKTUYECKYIO NEATEIbHOCTh, B TOM YMCJIE YMEHHME YUUTHCA y OPYIHX JIOICH,
nproOpeTaTh B COBMECTHOM JEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMY U3 OIBbITA APYTUX;

HE00X0MMOCTBIO B ()OPMUPOBAHUYU HOBBIX 3HAHUH, B TOM 4HCiIe (OPMYJIMPOBATh UAEH, IOHATHUS,
TUMOTE3bl 00 OOBEKTaxX M SBJICHUSAX, B TOM YHCJIE pPaHEE HEU3BECTHBIX, OCO3HABATH JE(UIIUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE pa3BUTHUE;

CHOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYAlMIO, BOCIIPMHHUMATh CTPECCOBYIO CHTYalMIO Kak
BBI30B, TPEOYIOIINHA KOHTPMED, KOPPEKTUPOBATh IIPUHUMAEMbIE PELIEHUsI U JeHcTBUSA, GOPMYIUPOBATh U
OLIGHUBATh PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHBbIE yHHBepCcAIbHbIe y4eOHbIe AeiicTBHSA

ba3oBble Jornveckue a1ecTBUSA:
® BbBIIBJITH U XapaKTCPU30BATh CYHICCTBCHHBIC IPU3HAKU MATEMATUYCCKUX 06L6KTOB, HOHHTHfI,
OTHOIIICHUH MCKAY NNOHATUSAMU, Q)OpMYHI/IpOBaTL OIIpCACIICHUSA HOHHTI/Iﬁ, YCTaHAaBJIMBATb
CYH_IGCTBGHHHﬁ IIPpHU3HAK KJ'IaCCI/Iq)I/IKaI_II/II/I, OCHOBaHMA AJIA 0606H_IGHI/I$I " CpaBHCHHSA, KPUTCPUU
IMPOBOAMMOI'O aHaJIn3a,

® BOCIPHUHHUMATD, q)OpMYJ'II/IPOBaTL u HpeO6paSOBBIBaTB CYKACHUA: YTBECPAUTCIbHBIC U
OTpUIATCIIBHBIC, CIUNHUYHBIC, YACTHBIC U O6HII/IG, YCJIOBHBIC,

®  BBIIBJIATH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOpEUHs B (haKTax, TaHHbBIX,
HaOJIOICHUSAX U YTBEPXKACHUSX, PeAsiaraTh KpUTEpUH JUIsl BHISIBICHUS 3aKOHOMEPHOCTEH 1
IIPOTUBOPEYUI;

® JCJIaThb BbIBOJBI C UCITIOJIb30BAHHUEM 3aKOHOB JIOTUKHU, ACAYKTUBHBIX U UHAYKTUBHBIX
YMO38.KJ'IIO‘ICHI/II71, YMO33KHIOHGHHﬁ 1O aHaJIOTHUH,

e pa30uparh JOKa3aTEIbCTBA MATEMATUUECKUX YTBEPKIECHUH (MIPSAMBIE U OT IPOTUBHOTO),
MIPOBOJIUTH CAMOCTOSITEIIEHO HECIIOKHBIE JOKA3aTeIbCTBA MATEMATUIECKUX (PaKTOB,
BBICTpAauBaTh apryMEHTAIUIO, IPUBOJUTH IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH
CcOOCTBEHHBIE PaCcCYXICHUS;

e BbIOMpATH CIOCOO perieHus yueOHoi 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILICHUS,
BBIOMpATh HANOOJIEE MOIXOMSAIINI C YIETOM CAMOCTOSATENLHO BBIICTIEHHBIX KPUTEPHEB).

Ba3oBble uccienoBarebckme 1eiiCTBUS:
® HCHOJb30BATH BONPOCH KaK UCCIIEA0BATENLCKUI MHCTPYMEHT MO3HaHUs, (HOpMYIHUPOBATh
BONPOCHI, GPUKCHUPYIOIIHE IPOTUBOPEUHE, TPOOIEMY, CAMOCTOSATEIBHO YCTaHABINBATh HICKOMOE U
JnaHHoe, GOPMHUPOBATH TMIIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIINIO, MHEHUE;

® MPOBOJUTH MO CAMOCTOSITENILHO COCTABICHHOMY IIJIaHY HECIIOKHBIN 3KCTIEPUMEHT, HEOOIbIIIOe
HCCJICJIOBAHKE IT0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00bEKTa, 3aBUCUMOCTCH
00BEKTOB MEX Ty COO0I;



CaMOCTOSITENILHO (POPMYITUPOBATH 000OIIEHUS M BBIBOJBI IO PE3yabTaTaM MPOBEAEHHOTO
HAOJTIOICHUS, HCCIICIOBAHNS, OLICHUBATh JOCTOBEPHOCTD IMOJTYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U
000011IeHMI;

IMPOTrHO3UPOBATH BO3MOKHOC PAa3BUTHUC IMMPOLECCA, a TAKIKC BbIJIBUTATh MIPCAIIOJIOKCHHUA O €ro
Pa3BUTHU B HOBBIX YCJIOBUAX.

Pabora ¢ undopmaumeii:

BBISIBJISITH HEJIOCTATOYHOCTh U U30BITOYHOCTH HH(POPMAINH, TAHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a/1a4u;

BbIOMPATh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3IUUYHBIX
BUJOB U (POPM IIPECTABICHHUS;

BbIOHpaTh POpMY MpecTaBIeHHs MHPOPMAIINK U WLTIOCTPUPOBATH peliaeMble 3a7]a4i CXeMaMU,
JuarpaMMamu, HHOM rpauKoi U uX KOMOUHAIUSIMU;

OLICHUBATh HAJEKHOCTh HH(POPMALIMU 110 KPUTEPUSIM, ITPEITIOKEHHBIM YUUTEIEM UITU
c(hOpMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBUS:

BOCIIPUHUMATL U (1)OpMy.III/IpOBaTB CYKACHUA B COOTBCTCTBHUHU C YCJIOBHUAMU U LECTIAMU 06H1€HI/I$I,
SACHO, TOYHO, 'PAMOTHO BbIpaXaTb CBOIO TOYKY 3PpCHUA B YCTHBIX U NIMCbMCHHBIX TCKCTAX, 1aBaTh
MOSICHCHUA 110 X0y pCIICHHUA 3aJa4u, KOMMCHTUPOBATDb HOJ'Iy‘IGHHLIfI pe3yibTar;

B X0/1¢ 00CYX/IEHUS 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKAAEMOU TEMBI, IPOOIEMBI,
peraeMoil 3a1auu, BbICKa3bIBaTh UJIEH, HAllEJICHHbIE HAa TOMCK PELIEHMs], COIIOCTABISTh CBOU
CYXKICHHUS C CY’KIEHUSIMU JIPYTUX YYaCTHUKOB JHAiora, OOHapyKUBaTh pa3ilyune U CXOJICTBO
MO3UIMI, B KOPPEKTHON opMe GOpMyINPOBATH pa3HOTIaCcHsl, CBOM BO3PAKEHUS;

IPEJICTaBIISITh PE3YJIbTAThl PEIICHUs 3aJa4l, IKCIIEPUMEHTA, UCCIIEI0BaHuUs, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (pOpMAT BBICTYIUIEHUS C yUETOM 3a/1a4 MPE3eHTAlMU U 0COOEHHOCTEN
ayJIUTOpUH;

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHANBUAYAIBHON pabOThI IPU
peleHnH y4yeOHbIX MaTeMaTHYeCKUX 3ajiay;

NPUHUMATS 11€]Tb COBMECTHOM JIEATCILHOCTH, IUTAHUPOBATh OPTraHU3aInI0 COBMECTHOMN paboTHI,
pacripeesiaTh BUAbI paboT, J0roBapuBaThCs, 00CYXIaTh MPOIIECC U PE3YIbTAT PaOOTHI,
0000111aTh MHEHUS HECKOILKUX TIOIEH;

y4acTBOBATh B TPYIIOBBIX (hopMax paboThl (00CyX1eHusI, 0OOMEH MHEHHUSIMU, MO3TOBbIE IITYPMBI
U IpyTHUE), BBIIOIHATH CBOIO YaCTh pabOThl U KOOPJAUHUPOBATH CBOU JEHCTBUS C IPYTUMHU
YIeHaMU KOMaH 1bl, OLIEHUBATh KAY€CTBO CBOETO BKJIa/la B OO MPOIYKT MO KPUTEPUSIM,
c(hOopMyJIMPOBAaHHBIM YYACTHUKAMHU B3aUMO/IEHCTBHUS.

PeryasiTuBHBIC YHUBepcaJbHbIe y4eOHbIE 1eiiCTBHUSA

Camoopranu3anusi:

CaMOCTOSITENILHO COCTaBJISATh IUIAaH, AJITOPUTM PELLEHUs 3a]1a4 (MM €ro 4acTh), BBIOMPATh
Croco0 perIeHus ¢ yuéToM UMEIOLIUXCs PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH C yUETOM HOBOM HH(OpMAIIHH.



CaMOKOHTPOJIb, IMOLIMOHAJIBHBII HHTEICKT:
e BJAJETh CIIOCOOAMU CAMOMPOBEPKH, CAMOKOHTPOJIS IIPOIIecca U pe3yiibTaTa pelieHus
MaTeMaTHYeCKON 3aJjauu;

® [IPEABUACTH TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTH IIPU PELICHUH 3a1a41, BHOCUTD
KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX 00OCTOATENNBCTB, HAWJIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

® OILICHUBATh COOTBETCTBUE PE3yJIbTaTa JEATEILHOCTH MOCTABICHHON LEIH U YCIOBUSIM, OOBSACHATD
MPUYUHBL JOCTHKEHUS UM HETOCTHKEHUS 1IeJIU, HAaXOAUTh OINOKY, 1aBaTh OLIEHKY
NpUOOPETEHHOMY OIIBITY.

MNPEJIMETHBIE PE3YJIBTATHBI

K koHIty 00y4eHus B 7 Kjiacce 00yJarOIIMiACS MOIYYUT CICTYIOIINE TPEIMETHBIC Pe3yIbTaThI:

Uwurare nH(DOpMANHIO, MIPEACTABICHHYIO B TAaOJIWIAX, Ha JUarpaMMax, MPeICTaBIsATh JAHHBIC B
BUJIE TaOJIHII, CTPOUTH IUArpaMMbl (CTOIOUKOBBIE (CTOIOYATHIE) U KPYTOBBIE) IO MACCUBAM 3HAYCHHIA.

OnuceIBaTh U UHTEPIIPETUPOBATH PEAIbHBIC YUCIIOBbIE JaHHBIC, MPEJCTABICHHbIC B Ta0NUIIaX, HA
nuarpaMmax, rpadukax.

Hcnonp3oBath  Juisi  ONMCAHMS  JI@aHHBIX ~ CTaTHUCTUYECKUE  XApaKTEPUCTUKH:  CpeIHee
apudmeTrnyeckoe, MearaHa, HauOOJbIIee U HAMEHbIIIee 3HAYCHHUS, pa3Max.

HmeTs mpeacTaBieHHE O Cay4yailHOW W3MEHYHMBOCTH Ha MpHUMepax IeH, (PU3MYecKUX BEIUYHH,
AHTPOIIOMETPUYECKUX JAHHBIX, UMETh IIPEJICTABIICHUE O CTATUCTUYECKON YCTONYMBOCTH.

K koniy o0yuenus B 8 kiacce 00yJarOmuiics MOIyYUT CIECTYIONIIUE TPEIMETHBIE PE3yIbTATHI:

W3Bnekatb U mpeoOpa3oBbIBaTh HHGOPMAIUIO, MPEACTABICHHYIO B BHUIEC TaONHIl, AUarpamm,
rpaduKoB, MPEICTaBIATh JaHHBIC B BUJIE TaOIHII, JUarpamMm, rpaduKoB.

OnucelBaTh JAaHHBIE C TOMOILIBIO CTAaTUCTUYECKUX IIOKAa3aTeNel: CpeJHUX 3HAYEHMH U Mep
paccenBaHus (pa3Max, TUCIEPCUsl U CTaHIaPTHOE OTKIOHEHHUE).

HaxoauTh 4acTOTHI YMCIOBBIX 3HAUYEHHWH W YaCTOTHI COOBITHI, B TOM YHCIE IO pe3yiabTaTam
U3MEpEHMI U HaOII0IeHU.

Haxoauth BEpOATHOCTH CIy4aHBIX COOBITHI B OMNBITax, 3Has BEPOSTHOCTH SJIEMEHTapPHBIX
COOBITHH, B TOM YHCJIE B OTBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH.

Hcnonp3oBaTh rpaduueckue MOJENH: AepeBO CIy4alHOrO JKCIEpHMEHTa, Auarpammbl Dilnepa,
YHUCIIOBas PsSIMas.

OrnepupoBaTh MOHATUSIMH: MHOXECTBO, ITOJAMHOKECTBO, BBIIIOIHATE OINEpaIlMy HaJl MHOKECTBaAMHU:
o0beIMHEHNE, TepeceyeHue, JOIMOJIIHEHUE, MEePEeYUCIATh 3JIEMEHThl MHOXKECTB, NPUMEHSTHh CBOWCTBA
MHO>KECTB.

Hcnonk3oBaTh Tpaduyeckoe MPEICTaBICHUE MHOKECTB U CBSi3ed MEXIy HUMHU Ui OMHCAHUA
MIPOLIECCOB U SBJICHUI, B TOM YHMCIIE TP PELICHUH 3a]a4 U3 IPYTUX y4eOHbBIX MPEAMETOB U KYpPCOB.

K xoniy o0ydenus B 9 kiacce o0yJaronuiics MOTyIUT CICIYIONTHE TPEIMETHBIC PE3yIbTATHI:

W3Bnekats u mpeoOpa3oBeIBaTh HHPOPMAIIUIO, TPEICTABICHHYIO B PA3TUYHBIX ICTOYHUKAX B BUC
TaONuI, AUarpaMM, TpaduKoB, IPEACTABIATH JaHHBIC B BUAC TA0JIHUIl, AUATPaMM, TPadUKOB.

Pemarp 3amaun  OpraHW30BaHHBIM IepeOOpPOM BApUAHTOB, a TaKXe C HCIOJIb30BAaHUEM
KOMOWHATOPHBIX TIPABUI U METOIOB.

Hcnonp30BaTh omucareabHbIe XapaKTEPUCTHKHU JJIi MACCUBOB YHCIIOBBIX JAHHBIX, B TOM YHCIE
CpeIHUE 3HAUCHUS U MEPHI pacCEHBaHUSI.

Haxonuth 49acTOThl 3HAYEHUW M YACTOTHI COOBITHS, B TOM YHCJE TOJB3YICh PE3yIbTaTaMu
MPOBEAEHHBIX U3MEPEHUHN U HAOIIOACHUH.

HaxomuTh BEpOATHOCTH CIydalHBIX COOBITHII B M3YYEHHBIX OMBITAX, B TOM YHCIE B OMBITAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH, B CEPHUSIX HCIBITAHHUHA IO MEPBOTO yclexa, B CepUsiX
ucnbiTanui beprysm.



MMeTs npeacTaBieHue O CIy4allHON BEJIUYMHE U O PACIPEIEICHUN BEPOSITHOCTEH.
HmeTs mpeacTaBiaeHue o 3aKoHe OOJIBIINX YUCET KaK O MPOSBICHUHN 3aKOHOMEPHOCTH B CITy4ailHON
U3MEHYMBOCTHU U O POJIM 3aKOHA OOJIBIIMX YUCEIl B IPUPOJE U OOLLECTBE.



TEMATHYECKOE INTAHUPOBAHUE

TKJIIACC
HanmeHoBanwme KommgecTBo OcHOBHOE OCHOBHBIE BUJIBI JIEATEITBHOCTH OmeKkTpoHHbie (LHPpoBEIe)
paszznena(TeMsl) Kypca JacoB coep KaHue 00y4aroIMXxcs 0GpasoRaTelkHAIE PECYPCHI
IIpencraBnenue 7 IIpencraBnenue JaHHBIX OcBanBaTh €cOCO0LI IIPE/ICTABICHUS m
JTAHHBIX B Tabnunax. [IpakTuueckue CTATUCTUYECKUX JAHHBIX U YUCIOBBIX collection.edu.ru/ Cata'QG/
BBIYHCIICHHS 110 TAOIUIHBIM MacCHBOB https://resh.edu.ru/subject/less
naHHbIM. VI3BIeuenne u C MIOMOMIBIO TAGJIHIL U IMArPaMM C on/340/ _
https://resh.edu.ru/subject/less
WHTEPIIpeTanus TaOIMIHBIX WCTIOJIb30BaHNEM aKTYaIIbHBIX F BAYKHBIX on/1228/
nmaHHbIX. [IpakTraeckas JAaHHBIX (AeMorpapuvecKue JaHHbIC, T
pabota«TabmuIbD). MPOU3BOACTBO MPOMBIIIJICHHON U thDS'//reSh'edu'rUISU
. . bject/lesson/6922/sta
I'padmyeckoe CebCKOXO03SIICTBEHHOU MPOAYKIINH, 1t/315615/
MpeICTaBICHUE OOIIIECTBCHHBIC U TPUPOIHBIC SBICHUS). -
TAHHBIX B BHJIE N3yuaTbMeToabIpabOTHICTA0IMYH
KPYTOBBIX, BIMUUTpaQUIECKUMUTIPEICTABIICHUS
CTOJIONKOBBIX(CTOJIOYATHIX ) MUIAHHBIXC TIOMOIIBIO U POBIX
muarpamm. UteHue u PECYPCOB B XOJI€ TPAKTHYECKUX
[IOCTPOEHHUE IUarpamm. pabot
[Ipumepsr nemorpaduyeckux
Jarpamm.
[IpakTiueckas padora
«/lmarpammen)
OnucarenbHas CTaTUCTHKA | 8 Uucnopsie Habopwl. CpenHee OcBanBaTb NOHATHA: http://school-

apupMeTHIecKoe.

Menuana arcioBoro Habopa.
Y cTOHYMBOCTH MEAHEI.
[IpakTiuaeckas padora

«CpenHuie 3HaYSHUS.
HawuOoisiiee 1 HanMeHbIIIee

3HAYCHUS YUCIIOBOTO Habopa.

Pasmax

YHCIIOBOMHA00D,MepalleHTPAIbHOUTECHACHIN
u(MepaleHTpa),BTOMUKCIIeCpeHecapUPMeET

nueckoe,Mennana. OnucbIBaTh
CTaTUCTHYECKHE JAHHBIE C TIOMOIIBIO
cpenHero apuMETHUECKOTO U MEMaHBI.
Pewate 3amaun.

H3yuats cBoOlicTBA CpeHUX, B

TOM YHCJIE C TIOMOIIBIO IIH(POBBIX
pecypcoB, B X0i€ MPAKTUIECKUX

collection.edu.ru/catalog/

https://resh.edu.ru/subject/less
on/715/



http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/subject/lesson/340/
https://resh.edu.ru/subject/lesson/340/
https://resh.edu.ru/subject/lesson/1228/
https://resh.edu.ru/subject/lesson/1228/
https://resh.edu.ru/subject/lesson/6922/start/315615/
https://resh.edu.ru/subject/lesson/6922/start/315615/
https://resh.edu.ru/subject/lesson/6922/start/315615/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/subject/lesson/715/
https://resh.edu.ru/subject/lesson/715/

pabor.

OcBauBaTh NOHATHA: HAUOOJIBIIICE U
HaMMEHbIIIee 3HAYCHHUS YUCIIOBOTO MaCCHBa,
pasmax.

Pemath 3agaum Ha BEIOOp CrIoco0a ONMACaHUS
JIAHHBIX B COOTBETCTBHH C MPUPOJION TAaHHBIX U
HENSIMHU UCCIICTOBAHUS

CryuaiiHast ©3MEHYUBOCTh

Cﬂy‘[aﬁHaH N3MCHYUBOCTH

(mpumepsr). YacToTa 3HaueHU

B MacCHUBE JITaHHBIX.
I'pynnupogka.

I'mcrorpammsl. IIpakTuyeckas
pabota

«CnyyaiiHasi UBMEHUYUBOCTb)»

OcBauBaTb NOHSATHUSA: YaCTOTA 3HAYCHUN B
MacCHBE TaHHBIX, TPYMIIAPOBKA TAHHBIX,
TUCTOTpaMMa.

CTpouTh 1 aHAM3UPOBATH THCTOTPAMMEBI,
NMOAOMPATH MOAXOASIINN IIar IPyIIUPOBKH.
OcBauBaTbrpadUIeCKUETIPEICTABICHUSPA3HBIXBU
JIOBCIYy4YallHOMM3MEHYUBOCTH, B TOM YHUCJIE C
MTOMOIIIBIO IIU(POBBIX PECYPCOB, B XO/IE
MPaKTUIECKOW PabOTHI

http://school-
collection.edu.ru/catalog/

Beenenue B Teoputo
rpacdos

I'pad, Bepmaa, pedpo.
[pencraBnenne 3agaun

C IoMOIIIBIO0 Tpada.
CreneHb(BaJIEHTHOCTb )BEPIII
WHBI.

Yucino pédep  cymmapHas
creneHs BepuuH. Llens u
uuki. [TyTe B rpade.
IIpencraBnenue o CBA3HOCTH
rpada. Ooxox rpada
(2¥inepoB MyTh).
IIpencraBnenue

OO0 opreHTHPOBAHHBIX

rpadax

OcBauBaTh NoHATHA: Tpad, BepmuHa rpada,
pebpo rpada, creneHb (BaJCHTHOCTD BEPIIUHBI),
HeMb U IHKJL.

OcBauBaTh NOHATHA: TIYTh B rpade, SiIepoB
myTh, 00X0 rpada, OpueHTHPOBaHHBIHA Tpad.

Pemarb3agauynHanoncKCyMMbICTEIEHEN
BepinuHrpada,Harnouckooxoaarpada,namn
OMCKIYTEHBOPUCHTUPOBAHHBIXIpadhax.
OcBanBaTh cnoco0bI IPEJICTABICHUS 33124 U3
Kypca anredpsl, TeOMETPUH, TEOPHH BEPOSITHOCTEH,
JIPYTHX TPEAMETOB C ITOMOIIIBIO rpadoB (KapThl,
CXEMBI, IJIEKTPUIECKHE 1enH, (DyHKIIMOHAIbHEIC
COOTBETCTBYSI)HA TIPUMEPAX

http://school-
collection.edu.ru/catalog/

https://resh.edu.ru/subject/less
on/1035/
https://resh.edu.ru/subject/less
on/1034/
https://resh.edu.ru/subject/less
on/3059/start/

BepositHOCTh U
4acToTa CIy4yailHOro
COOBITHS

Crry9aifHBIN OTIBIT U
ClIy4JaitHOe COOBITHE.
BeposiTHOCTB 1 yacToTa

OcBauBaTh NOHATHA CITyYaiHBIN OMBIT U
ciydaiiHoe coOBITHE, MAJIOBEPOSITHOE U
MPaKTUYECKHU TI0CTOBEPHOE COOBITHE.

http://school-
collection.edu.ru/catalog/



http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/subject/lesson/1035/
https://resh.edu.ru/subject/lesson/1035/
https://resh.edu.ru/subject/lesson/1034/
https://resh.edu.ru/subject/lesson/1034/
https://resh.edu.ru/subject/lesson/3059/start/
https://resh.edu.ru/subject/lesson/3059/start/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/

coObITHS. POIIb
MaJIOBEPOSATHBIX U
MPAKTHYECKU JOCTOBEPHBIX
COOBITUY B IPUPOAC U

B o0O1mecTBe. MoHeTa |
HrpajibHas KOCTh B TEOPUHU
BEPOSTHOCTEM.

IIpaxTrdeckas paborta
«Yacrora BhINaIcHUs OpJiay

N3y4aTb3HaUNMOCTHMATIOBEPOSATHBIXCOOBITUIBI
pHpOaEHOOIIECTBEHABAXKHBIXIPUMEPaX

(aBapwu, HECHACTHBIE CITyYaH, 3aIIATa
nepcoHanbHON MH(OpMaIHy, epeaada JaHHBIX).
H3yuaTh poib KJIaCCHIECKUX

BEPOSITHOCTHBIX MOJIeNIeii(MOHETa,

UTpalibHAs KOCTh) B TCOPUH

BEPOATHOCTEM.

Ha0nwaate u u3y4yaTh 9acTOTy COOBITHH B
MPOCTBIX IKCIIEPUMEHTAX, B TOM YHCIIE C
MOMOIIIBIO IIU(DPOBBIX PECYPCOB, B X0O/IE
MPaKTUYECKOW PadOTHl TOMOIIBIO

O6006meHne, 5 [IpencraBnenne AaHHBIX. IHoBTOPATH H3y4YeHHOE 1 BHICTPAMBATH
CHCTEMaTH3aLus OnwucaTenbHas CTATUCTHKA. CUCTEMY 3HaHHU.
3HaHUH BeposiTHOCTE CcityuaitHOro Pematnb 3aga4m Ha IpeJICTaBIICHNE U OTIMCAHNE
COOBITHS JAHHBIX C TOMOIIBIO H3YUYEHHBIX XapaKTEPUCTHK.

O0cy:x1aTh MPpUMePBI CITYIaHBIX COOBITHH,

MaJIOBEPOATHBIX U MPAKTHYECKU JOCTOBEPHBIX

CIy4aiiHBIX COOBITHH, UX POJIM B IPUPOJIE U )KU3HU

YeNoBeKa
OBUIEE KOJIMYECTBO 34
YACOBIIO
[MPOT'PAMME
8 KIIACC
HaunmenoBanune Konuuectso OcHoBHOE OcHOBHBIE BUBI JESITEIBHOCTH OuexTporHbIe (HPpoBbIC)
paznena(TeMsl) Kypca 4acoB coJlep)KaHHe 00yJaronmxcs 00pa30BaTeNbHBIC PECYPCHI

https://resh.edu.ru/subject/lesson

[oBTopenune 4 [IpencraBnenue JaHHBIX. IMoBTOPATH N3yYeHHOE U BLICTPAUBATH /25072 Istart/ |
Kypca7kiacca OmnucaTenbHas CTaTUCTUKA. CUCTEMY 3HaHWH. E—

CrydaiiHass H'3MEHIHBOCTbD.
Cpennne . CinyvaiiHbie
COOBITHSI.

BeposiTHOCTH 1 4acTOTHI.

Pemare 3aga4m Ha peCcTaBIEHNE U ONTUCAHNE
JIAHHBIX C IIOMOIIBIO U3YYEHHBIX XapPaKTEPUCTUK.
Pemare 3aga4m Ha pescTaBleHNE
IPYNIIMPOBAHHBIX TaHHBIX U ONMCAHUE CIy4alHON
HM3MEHYHUBOCTH.



https://resh.edu.ru/subject/lesson/2572/start/
https://resh.edu.ru/subject/lesson/2572/start/

Knaccuueckue moaenu Teopuun
BEpOSITHOCTEH: MOHETa U
WrpagbHas KOCTb

Pemate 3aga4m Ha OnpeesieHUue YacTOThI
CITy4aiiHBIX COOBITHH, 00CYXKAEHUE TPUMEPOB
CITy4aiiHBIX COOBITHI, MaJIOBEPOSITHBIX
UIPAKTUYECKUIOCTOBEPHBIXCIIyYaHHBIXCOOBITH
1, MXPOJIUBIPUPOACHIKU3HUUEIIOBEKA

OnucarensHas
cratucTuka. PacceuBanue
JTAHHBIX

Otxknonenus. [lucnepcust
YHCIIOBOTO HAbOpa.
CraHmapTHOE OTKJIIOHEHHE
YUCIIOBOT'O Habopa.

JnarpaMMsbl paccenBaHus

OcBauBaThb NOHATHSA: JUCIIEPCHUS U
CTaH/JapTHOE OTKJIOHEHHUE, UCIIOIb30BaTh

9TH XapaKTEPUCTUKHU ISl OTTUCAHUS
pacceuBaHUs NaHHbIX.
BuiaBUraThrunoTe3p1000TCy TCTBUUMIINHATNY
MUCBS3UIIOINAarpaMMaMpPacCeBaHMsL.
CTpouTh 1uarpaMMbl pacCenBaHUs MO
MMEIOIIUMCS JaHHBIM, B TOM YHUCIIE C
MTOMOIIIbIO KOMITBIOTEpA

https://resh.edu.ru/subject/lesson
/3409/start/

https://resh.edu.ru/subject/lesson

MHuoxecTBa MHO0XeCTBO, TOAMHOKECTBO. OcBauBaTbh NOHSTHA: MHOXECTBO, 11553/ /
Onepanuu Hax 3JIEMEHT MHOXKECTBA, ITOAMHOKECTBO. httpsﬁ edu.rufsubiect/lesson
MHO>XECTBAMH: 00BbEIUHEHHE, BoInosHaTH onepanuu HaJ MHOXKECTBAMHU: /1986/start/
MepecevYeHue, JOMOIHEHUE. o0BeIMHEHNE, TIepeceYeHne, TONOTHeHHE.
CgoiicTBa omnepariuii Haj Hcnonb30BaTh CBOKWCTBA: IEPEMECTUTENBHOE,
MHO>ECTBAMHU: coueTaTenbHOe, PACIPeIeIMTENIEHOE,
MepEMECTUTENHHOE, BKitoueHus. Mcnoab3oBaTh rpadudeckoe
codeTaTeIbHOE, MPEJICTABICHUE MHOXXECTB IIPH OTIMCAHUHU
pacrpenenTensHOe, PEABHBIX TPOIIECCOB U SABICHUM, TIPU PEIICHUH
BrroueHus. ['paduyeckoe 3a/1a4 U3 IPYTUX Y4eOHBIX MPEAMETOB 1 KYPCOB
MIpEICTaBICHUE MHOXKECTB
BepostHOCTB OJeMeHTapHbIE OcBanBaTh NOHATHSA: 3JIEMEHTAPHOE ?é[tsgsislrtes?l'edu'rU/SUbIeCUlesson
CITy4aifHOTO COOBITHS coObrtus. CiryvaiiHbIe coObITHE, CITydalfHOE COOBITHE KaK https:ﬁ. edu.ru/subject/lesson
COOBITHSL. COBOKYITHOCTHOIar ONPHUSTCTBYIOIIUXIIEM /2117/start/
braronpusrcrByromie C€HTapPHBIXCOOBITHH,PABHOBO3MOKHBIEIEM https://resh.edu.ru/subject/lesson

3JIEMEHTAPHBIE COOBITHS.
BeposTHOCTH COOBITHI.
OMBITHI C PABHOBO3MOKHBEIMHU
3JI€MEHTaPHBIMU COOBITHUSIMH.

S€HTapHBICCOOBITHSI.

Pemate 3agaum Ha BHIYUCIICHUE
BEPOATHOCTEHCOOBITUHTIOBEPOSATHOCTSIMAJIEMEH
TapHBIXCOOBITHICITYYatHOT OOIIBITA.

[1563/start/



https://resh.edu.ru/subject/lesson/3409/start/
https://resh.edu.ru/subject/lesson/3409/start/
https://resh.edu.ru/subject/lesson/1553/start/
https://resh.edu.ru/subject/lesson/1553/start/
https://resh.edu.ru/subject/lesson/1986/start/
https://resh.edu.ru/subject/lesson/1986/start/
https://resh.edu.ru/subject/lesson/2571/start/
https://resh.edu.ru/subject/lesson/2571/start/
https://resh.edu.ru/subject/lesson/2117/start/
https://resh.edu.ru/subject/lesson/2117/start/
https://resh.edu.ru/subject/lesson/1563/start/
https://resh.edu.ru/subject/lesson/1563/start/

Cry4aiiHbIi BBIOOD.
[IpakTrueckas padboTa
«OTBITHI

C PaBHOBO3MOXXHBIMU
DJICMCHTApPHBIMHA COOBITHSIMI

Pemath 3a1a4n Ha BEIYHCIICHHE

BEpPOSITHOCTEH COOBITHI B OIBITaX C
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU

COOBITHSIMH, B TOM YHCJIIE

¢ moMo1tbio koMmbioTepa. IIpoBoauTh M M3y4aTh
ONBITHI

C PABHOBO3MOKHBIMU 3JIEMEHTAaPHBIMU
COOBITHSIMHU(C UCTIONB30BaHUEM MOHET, HI'PAJIbHBIX
KOCTEH, APyrux Mojesei) B XoAe MpakTHUECKOM

paboThI

Bgenenue B Teoputo
rpacdos

Hepeso. CpoiicTBa nepesa:
€IUHCTBEHHOCTb IYTH,
CYIIECTBOBAHUE BUCSIYEH
BEPILUUHEL, CBA3b MEXKIY
YXCJIOM BCPUIMH U YUCIIOM
p€oep. [IpaBuiio yMHOKEHUS

OcBauBaTh NOHATHA: JIEPEBO Kak rpad 6e3
LIMKJIa, BUCAYas BepIIMHA (JIUCT), BETBb JIepeBa,
MyTh B JepeBe, TUAMETP JIepeBa.

H3yuaThb cBoiicTBa epeBa: CylIeCTBOBAaHHE
BUCSYEH BEPIINHBI, CAMHCTBEHHOCTH ITyTH
MEXIY ABYMsI BEPIIMHAMH, CBS3b MEKAY YUCIOM
BEPILKH U YUCIIOM pEOEp.

Pemarth 3aga4m Ha MOMCKU NIEpEUNCIICHHE
MyTel B AepeBe, onpeaesicHue Ynuciia

BEPINVH WK p&0ep B aepeBe, 00X0
OMHapHOrO AepeBa, B TOM YHCIIE C
MPUMEHEHUEM MPaBUiIa YMHOKECHHUS

https://www.hse.ru/data/2015/01
/15/1107271616/MakapoBA.A._
Cratuctuka%20n%20reopnsn%o
20BeposTHOCTH.pAf

Cayuaiinble coObITHS

[TpoTHBOIIONOKHOE COOBITHE.
Huarpamma Ditnepa.
OO0beuHEeHNE U TIepeceueHIe
coObrThii. HecoBmecTHBIE
coObrTrst. ®opmyina cioKeHus
BEPOSATHOCTEH.

[IpaBwiio ymHOXKEHUS
BEPOATHOCTEN. Y ClIOBHAsS
BEpOATHOCTh. HezaBucrumblie
coObrtus. [lpencraBnenue
CITy4aifHOTO DKCIIEpUMEHTA

OcBauBaTh NOHSITHSA: B3aUMHO
MIPOTHUBOIIOJIOKHBIE COOBITHS, OTIEPALIUH HAJ
COOBITHSIMH, OOBEAMHEHNE U [IEPECeUCHHE
coObITHH, nuarpamMma Ditnepa(Ditnepa—Benna),
COBMECTHBIC U HECOBMECTHBIE COOBITHSI.
H3yuaTh TeopeMbl O BEPOSTHOCTH
o0beAnHEeHNs IBYX COOBITHH ((hOopMyIIBI
CJIOKEHHS BEPOATHOCTEH).

Pemarte 3aga4m, B TOM 4HCII€ TEKCTOBBIE
3a/1a4M Ha OTIpe/IeTICHHE BEPOATHOCTEHN
0o0beAMHEHNS 1 TIepeceyeHHs COOBITHIA C

https://resh.edu.ru/subject/lesson
[2116/start/
https://resh.edu.ru/subject/lesson
[2570/start/



https://www.hse.ru/data/2015/01/15/1107271616/МакаровА.А._Статистика%20и%20теория%20вероятности.pdf
https://www.hse.ru/data/2015/01/15/1107271616/МакаровА.А._Статистика%20и%20теория%20вероятности.pdf
https://www.hse.ru/data/2015/01/15/1107271616/МакаровА.А._Статистика%20и%20теория%20вероятности.pdf
https://www.hse.ru/data/2015/01/15/1107271616/МакаровА.А._Статистика%20и%20теория%20вероятности.pdf
https://resh.edu.ru/subject/lesson/2116/start/
https://resh.edu.ru/subject/lesson/2116/start/
https://resh.edu.ru/subject/lesson/2570/start/
https://resh.edu.ru/subject/lesson/2570/start/

B BHUJIC JIepeBa

MOMOIIBIO YUCIIOBOU MPAMOMN, TUarpaMm
Diinepa, GOpMyIIBI CIIOKEHHUS

BEPOSITHOCTEM.

OcBanBaTb NOHATHA'
MPABIIIOYMHOKEHUSIBEPOSTHOCTEH, yCITIOBHASIBED
OSITHOCTB,HE3aBUCUMBIECOOBITHS IEPEBOCTyYaiiH
OTOOTIBITA.

H3yuaThb cBoiicTBa (onpeneneHus) He3aBUCUMBIX
COOBITHI.

Pemath 3aga4u Ha onpe/eNieHUE U
WCTIONb30BaHNE HE3aBUCUMBIX COOBITHIA.
Pemarte 3aga4u Ha OUCK BEPOSITHOCTEM,

B TOM YHCIIE YCIOBHBIX, C HCTIOJB30BaHHEM
JlepeBa CIIy4ailHOro OmbITa

O0o06mienue,
CHCTEMAaTH3aINs
3HAHUMN

IIpencraBnenue JaHHBIX.
OnucarenpHast CTATHCTHUKA.
I'padbr. BeposarHocts
CIIy9aifHOTO COOBITHSL.

OJEMEHTBI KOM6HHaT0pI/IKI/I

IoBTOPSATE N3y4EHHOE U BBICTPAMBATHL CHCTEMY
3HaHUH.

Pemare 3a5a4u Ha IpeACTaBICHAE U

ONMCaHUE NAHHBIX C TOMOIIBIO H3YYEHHBIX
XapaKTEPUCTHUK.

Pemats 3aga4m ¢ npumeneHneM rpados.
Pemare 3a7a4m Ha HaXOXIEHUE

BEPOSITHOCTH CITyYaiiHOTO COOBITHS T10
BEPOSTHOCTSIM 3JIEMEHTAPHBIX COOBITHH, B

TOM YHCJIE B OIIBITaX

C PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU
coObITHsIMU. PemiaTs 3agaun Ha
HaXO’K/IeHUE BEPOSITHOCTEH 00 BeIMHEHNUS 1
nepeceyeHns COOBITHH, B TOM YHUCIIE
HE3aBHCUMBIX, C NCTIOJIB30BAHUEM
rpadryecKuX MpeCTaBIeHIH U IepeBa
ciyvaiiHoro omnbiTa. Pemare 3agaum Ha
nepeyuciienne KOMOMHaMi (ducia
MePECTaHOBOK, YHCIIAa COYETaHUI),

Ha HAXOXJCHUE BEPOSTHOCTEH COOBITHI

https://resh.edu.ru/subject/lesson
/1564/start/



https://resh.edu.ru/subject/lesson/1564/start/
https://resh.edu.ru/subject/lesson/1564/start/

CHpI/IMeHeHI/IeMKOM6I/IHaTOpI/IKI/I,BTOM‘-II/ICJ'IGCI/ICHOJ'I

I>30BaHHeMT’peerJ’ILHI/IKaHaCKaﬂH

OBUIEE KOJIMYECTBO 34
YACOB I10
[MTPOI'PAMME
9 KJIACC
HaumenoBanue Konuuects OCHOBHOE OCHOBHBIE BUJIBI IEATENBHOCTH OnexrponHbIe (MPpoBbie)
paszena(TeMsl) Kypca 04acoB coziepKaHue 00yYaroIHXCsI 00pasoBaTeIbHBIE PECYPCHI
https://uchebnik.mos.ru/material_view/a
IToBTOpEHUE 4 IIpencraBieHne JaHHBIX. IIoBTOPATH N3YyYEHHOE U BBICTPAUBATH torgic obiects/3925576
Kypca 8 knacca OnucarenbHas CTaTUCTHKA. CI/ICTeltfly https://uchebnik mos.ru/material/app/94
Onepanuu HaJl COOBITUSIMHU. 3HAHUM. 687
HezaBrcuMocTh COOBITHIA Pemarte 3a1a4u Ha IpeCTaBICHUE U %S: J/uchebnik.mos.ru/material view/l
OMUCaHNCIAHHBIX. esson_ templates/561628
Pemath 3a1a4u Ha HaxoxIeHIe https://uchebnik.mos.ru/403-access-
BEPOSTHOCTEH 00BETMHEHUS U denied
nepeceueHnst COOBITHH, B TOM YHCIIE
HE3aBUCUMBIX, C UCTIOJIB30BAHUEM
rpaduyuecKuX MpecTaBIeHUH 1 JepeBa
CIIy4aifHOTO OTIBITA.
Pemarth 3apaun Ha
MEPEYUCIICHUE KOMOMHAIIUI
(4ncita mepecTaHOBOK, YMCIIa
COUETaHWii), Ha HAXOXKJICHHE
BEPOSATHOCTEH COOBITUI
C MPUMEHEHHEM KOMOMHATOPUKH, B TOM
YHCIIEC UCTIOJIB30BAaHUEM TPEYTOJIbHUKA
[Tackais
DIIeMEHThI 4 ITepecranoBku. dakTopuan. OcBauBaTh NOHATHA: KOMOUHATOPHOE http_s://uchebn|k.mos.ru/mater|al view/a
KOMOHWHATOPUKH CoueraHus 1 4UCIIO MPaBUIIO YMHOXXCHUS, YIIOPSAAOYCHHAS tomic_objects/427349

coueTanui. TpeyroapHUK
[Tackans. IlpakTnyeckas
pabota «Beruuciienue

napa, Tpoiika 00 beKTOB,lIEpeCTaHOBKA,
(axTopuan yucia, CoueTaHue, YUCI0
COYeTaHMM, TpeyrojapHuk [Tackais.

https://resh.edu.ru/subject/lesson/2120/st
art/

https://uchebnik.mos.ru/material view/a
tomic_objects/5149456



https://uchebnik.mos.ru/material_view/atomic_objects/427349
https://uchebnik.mos.ru/material_view/atomic_objects/427349

BEPOATHOCTEM
C HCITIOJIb30BaHUEM
KOMOMHATOPHBIX ()yHKITHHA

SJICKTPOHHBIX Ta6J'II/II_[»

Pemathb 3aga4um Ha MEpEUNCIICHUC
YHOopsaA04YCHHbBIXIIAP, TPOCK, IEPECUUCIICHUEC
IEPECTAaHOBOK

U COYCTAHUM SJICMEHTOB Ppas3 IMYHbIX
MHO>XKCCTB.

Pematnb 3a1a4n Ha IpUMCHEHHE
YKClia COYCTaHUMB anreope
(cokpaiéHHoe yMHOXKEHUE, OUHOM
HrroTona).

Pematnb, npuMeHsisi KOMOMHATOPHKY,
33241 Ha BBIYMCIICHHE BEPOSITHOCTEH, B TOM
YHCIIE C TIOMOUIBIOAIEKTPOHHBIX TaOJIHII B

XOJIe PAKTUIECKOM paboThI

https://uchebnik.mos.ru/material view/
atomic_objects/1840517

['eomeTpuue
cKast
BEPOSITHOCT
b

I'eomeTpuueckas
BepoATHOCTb. CiTydaiHbIi
BBIOOp TOYKH U3 QUTYPEI
Ha IUIOCKOCTH, U3 OTPE3Ka,
U3 JIyTH OKPY>KHOCTH

OcBauBaTh NOHATHE T€OMETPUUECKOI
BEPOSITHOCTH.

Pemate 3axaum Ha HaxXOX/IeHUE
BEPOSITHOCTEWB OMBITAX,

NPEICTaBUMBIX KaK BBIOOD TOUEK

13 MHOTOYTOJIbHHUKA, KpyTa, OTpe3Ka WIn
JYTHOKPYKHOCTH, YUCIIOBOTO
IPOMEXKYTKa

https://resh.edu.ru/subject/lesson/6121/st
art/38474/
https://uchebnik.mos.ru/material _view/a
tomic_objects/7735430
https://uchebnik.mos.ru/material_view/a
tomic_objects/7735430
https://uchebnik.mos.ru/material _view/a
tomic_objects/7735430

HUcnbitanus beprymiu

Hcnerranue. Ycnex u
Heynada. Cepusi UCTIBITaHHA
JI0 IEPBOTO ycIexa.
Ucnbitanus bepuymu.
BepositHocTH cOOBITHI

B CEpUU UCTIBITAHUH
bepuymmm. [TpakTnueckas
pabora «/cnbiTanus
Beprymnn»

OcBauBaTh NOHATHS HCTIBITAHNUE,
3JIEMEHTapPHOECOOBITHE B
WCTIIBITAaHUM (yCTIeX W Heyj1aua),
cepusl UCIIBITAaHUN, HACTYIICHHE
MEPBOro ycrexa (Hey1aun), cepust
HCTIbITaHUN bepHyIui.

Pemath 3aga4m Ha HaXOXJIEHUE
BEPOSITHOCTEH COOBITHI B cepun
HCIIBITAaHUH 10 IEPBOrO yCIEXa,B
TOM YHCJIE C PUMEHEHUEM
(opMyIIbI CyMMBI T€OMETPUIECKOI
MIPOrPECCUM.

Pemath 3agaum Ha HaXOXIEHUE

https://uchebnik.mos.ru/material _view/a
tomic_objects/4839768
https://uchebnik.mos.ru/material _view/I
esson_templates/1771831
https://uchebnik.mos.ru/material _view/I
esson_templates/1771831
https://uchebnik.mos.ru/material_view/I
esson_templates/1771831
https://uchebnik.mos.ru/material view/c
omposed _documents/76709162
https://uchebnik.mos.ru/material view/
composed documents/76709162




BEpPOSTHOCTEH AIIEMEHTAPHBIX COOBITHH B
cepuu ucnblTaHui bepHyiu, Ha
HaXO0JIEHUE BEPOSITHOCTH ONPEAEIEHHOTO
YHCJIA YCIIEXOB B CEPUH UCTIBITAHUN
Bepuymnu.

H3yuaThb B X0/1€ MPaKTU4YeCKOi paboThl,
B TOM YHCJIE C TOMOLIBbIO HUPPOBBIX
pPeCypCoOB,CBOMCTBA BEPOSTHOCTH B CEPUU
vcnbITaHui bepHyum

CrydaiiHas BeTUYHHA

Crydaiinas BeTUYHHA U
pacrpenencHue
BEPOSITHOCTEM.
MatemaTHuecKkoe OKHJaHuen
JIUCIIEPCUS CITy4alHOU
BenMYUHBL. [Ipumepsl
MaTeMaTU4YeCKOI'0 OXKUJaHM
KaK TEOPETUYECKOTO CPETHETO
3HAYCHHUS BEIUYNHBI.
[ToHsTHE O 3aKOHE OONBIINX
yucen. 3mepenue
BEPOSITHOCTEN C TOMOUIBIO
yacToT. [[pumenenue 3akoHa
OOJIBIIKX YHCEI

OcBouTh NOHATHA CIyJaiiHas
BEJIMYMHA, 3HAYCHUECITyYalHOI
BEJIMUYUHBI, pacIpe/ieieHrne
BEPOSITHOCTEH.

N3yuyath 1 06Cy,KaaTh IpUMEPHI
JUCKPETHBIX HHETPEPhIBHBIX
CITy4ailHbIX BEJIMYMH (POCT, BEC
YEJI0BEKa, YACICHHOCTD

HaceJIeHus, Ipyrue U3MEeH4YHBbIE
BEJIMUUHBI, paCCMaTpUBaBIINECS

B Kypce CTaTUCTUKH), MOJIETBHBIX
CIIy4aWHBIX BEJIMYWH, CBA3aHHBIX CO
ciydaiiHbIMH oribITamMu (Opocanue
MOHETBI, UTPATILHOU KOCTH, CO CIIy4alHbIM
BEIOOPOM H T. 11.).

OcBauBaTh NOHATHS:
MaTeMaTUYeCKOe OXKHUIaHUE
CIy4yallHOM BEIMYMHBI KaK
TEOPETUIECKOE CPEAHEE3HAUCHHE,
JIUcTiepCHsi CIIy4yalHOW BEJIMUMHBI KakK
AHAJIOT JUCIIEPCUH YHCIOBOTIO
Habopa.

Pemare 3axa4n Ha BBIYUCIICHUE
MaTeMaTHYECKOTOOKHUIAHUS 1
JUCTIIEPCUH TUCKPETHOH ciydaifHON
BEJIMYUHBI 10 3aJaHHOMY
pacIpeneseHuIo, B TOM YnCIe 3a1a4,

https://uchebnik.mos.ru/material _view/c
omposed documents/76709162
https://uchebnik.mos.ru/403-access-
denied

https://uchebnik.mos.ru/material _view/a
tomic_objects/3035377
https://uchebnik.mos.ru/material _view/c
omposed documents/76709162
https://uchebnik.mos.ru/material _view/c
omposed_documents/76709158
https://uchebnik.mos.ru/material/web

app/3694



https://uchebnik.mos.ru/material_view/composed_documents/76709162
https://uchebnik.mos.ru/material_view/composed_documents/76709162

CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESMH.

3HAKOMHUTBHCS C MATEMAaTHIECKIM
0’KHJaHHEM U JUCIIepcHel HEKOTOPBIX
pacnpeneneHuii, B TOM 4ucie
pacrpeneneHus CIly4aifHON BETMYUHBL
«UHCTIOYCIIEXOBY» B CEPUH UCTIBITAHUN
beprymnu.

H3yuyaTh yactoTy COOBITHS B
MOBTOPSIIOIIUXCS CITyYaiHBIX OMBITaX KaKk
CIy4YalHyIO BEIMYUHY. SHAKOMUTBLCS C
3aKOHOM OobIINX uncen (B hopme
beprymm): ipu 60IBIIOM YHCIIE ONIBITOB
yacToTa coOBITUS OJIM3Ka K €ro
BEPOSITHOCTH.

Pemarte 3a1a4u Ha U3MEPEHUE
BEPOSITHOCTENUC IIOMOILIBIO

yacToT. O0CyKAaTh pOJb

3aKOHa

OonBIIMX YKceN B 000CHOBaHHUH
YaCTOTHOTO METOJau3MEPEHUs
BEPOSITHOCTEM.

O0cyKI1aTh 3aKOH OOJIBIIIMX YHCENT KaK
IIPOSIBIICHUECTATUCTUYECKOMN
YCTOMYMBOCTH B U3MEHUMBBIX SIBICHUSIX,
POJIb 3aKOHA OOJIBIINX YKCEN B IPUPOJIE
WB JKU3HH YellOBEeKa

006001eHne, KOHTPOIH

10

IIpeacraBneHue JaHHBIX.
OnucarenbHas CTATUCTHKA.
BeposTHOCTSE citydaitHOro
COOBITHSL. DJIEMEHTHI
koMOuHatopuku. CiryyaiiHele
BEJIMYMHBI U pacrpeieseHus

IoBTOPSATH N3yueHHOE 1 BHICTPAUBAThH
CHCTEMY

3HAHUM.

Pemartpb 3agauun Ha

MIPEICTABIICHNE U OMTUCAHUE

JIAaHHBIX.

Pematp 3amaum Ha HAXOXKICHUE
BEpOSITHOCTEH COOBITHH, B TOM

https://uchebnik.mos.ru/material view/a
tomic_objects/3925576
https://uchebnik.mos.ru/material view/a
tomic_objects/3925576
https://uchebnik.mos.ru/material/app/94
687
https://uchebnik.mos.ru/material/app/94
687

https://uchebnik.mos.ru/material view/a




YHUCIIE B OIBITAX C
PaBHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMH COOBITUSMH,
BEPOATHOCTEH O0bETUHEHHS U
nepecedeHns COOBITHIA, BEIYUCIISATE
BEPOSITHOCTHU B OTIBITAX

C CEpPUSAMH CITyYalHBIX UCIIBITAHUN

tomic_objects/3405127
https://uchebnik.mos.ru/material _view/
atomic_objects/3405127
https://uchebnik.mos.ru/material _view/c
omposed_documents/76709160
https://uchebnik.mos.ru/material _view/c
omposed _documents/76709160
https://uchebnik.mos.ru/material _view/c
omposed _documents/76709259
https://uchebnik.mos.ru/material _view/

composed documents/76709259

OBLIEE KOJIMYECTBO
YACOBIIO
[TPOI'PAMME
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