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PaGouass mporpamma mo yueOHOMY mnpeamery «Matematuka» (0a30BbIi
ypoBeHb)  (mpemmerHas — oOymacte  «Marematika u  mHbopMathKa»)  (manee
COOTBETCTBEHHO — ITPOrpaMMa 10 MaTeMaTHKE, MaTeMaTHKa) BKIIFOYAET MOSICHUTEIbH Y10
3aMHCKY, COIEp)KaHWe OOY4YCHHS, TUIAHUPYEMBIE pe3yJbTaThl OCBOCHHS IPOTPaMMBbI
0 MaTeMaTHKe, TEMAaTHYECKOE TUTAHUPOBAHUE.

HOACHUTEJIBHASA 3AIINCKA

[IporpaMmma mno wmatematuke st oOydaromuxcs 8-9 kimaccoB paszpaboraHa
Ha ocHoBe ®I'OC OOQO. B mporpamMmme 1o MaTeMaTHKE YYTEHBbI UJECU M TOJOKEHUS
Konmneniuu pa3BuTtusi MaTeMaTuueckoro oopasoanus B Poccutickoit deneparuu.

[Ipeamerom MateMaTUKH SBISIOTCS (QYHIAMEHTAIbHBIE CTPYKTYPhI HAIIIETO MUPa —
NPOCTPAHCTBCHHBIE (OPMbI M  KOJMYECTBEHHBIC OTHOIICHHS (OT MPOCTEHINHMX,
YCBaMBAEMBbIX B HEIMOCPEJCTBEHHOM OIBITE, 0 JOCTATOUYHO CJIOXKHBIX, HEOOXOIUMBIX
JUTS. Pa3BUTHS HAYYHBIX U MPUKIAAHBIX HIeH). MaTeMaTHuecKue 3HaHUS 00eCIIeYrBaIOT
NOHMMAaHWE TMPHUHIIMIIOB YCTPOMCTBA M HCMOJIb30BAHUA COBPEMEHHOW TEXHUKH,
BOCIIPUATHE W HUHTEPHPETALUIO COUUAIBHOM, HKOHOMHYECKOW, MOJIUTHYECKOM
uH(OpMalUK, NAIOT BO3MOXKHOCTH BBITIOJHATH PACUEThl U COCTABISATH QJITOPUTMBI,
HAXOJIUTh U MPUMEHATH (POPMYIIBI, BJIAJICTh MPAKTHUYCCKUMH MPUEMAMU TEOMETPUY ECKUX
U3MEpEHUN M TMOCTPOCHUH, YUTaTh WH(MOPMAIIMIO, MPEICTAaBICHHYIO B BHJE TabJuIl,
auarpaMM U Tpa@UKOB, JKHTh B YCIOBHUSIX HEONPEACIEHHOCTH U IOHUMATh
BEPOSTHOCTHBIN XapaKkTep CIydalHBIX COOBITHH.

N3ydyenue maremaTuku (QopMuUpyeT y OOydYaIOIIMXCS MaTeMaTHYECKUM CTHIIb
MBIIUICHUS, TTPOSIBIISIONIMICS B OMPEIeNEHHBIX YMCTBEHHBIX HaBbIKax. OOydaromniuecs
OCBaWMBAIOT TaKWe MNPUEMBI W METOJBI MBINUICHUS, KaK HWHIYKIHS W JICTYKIIHS,
000011IeHe W KOHKpETHU3allys, aHaJIM3 M CHHTE3, KJIacCU(HKAIUI M CHCTeMaTU3aIlus,
abcTparupoBanue U aHajmorus. OObEKTh MATEMATHISCKUX YMO3AKITIOUECHUM, TTpaBrjIa UX
KOHCTPYMPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTHYECKUX IOCTPOEHHUM, CIIOCOOCTBYIOT
BBIPa0OTKE yMeHUs (POpMYIHpPOBaTh, OOOCHOBBIBATH W JOKA3bIBaTh CYKIEHHUS, TEM
CaMbIM Ppa3BHUBAIOT JIOTMYECKOE MbIIIJICHHE. M3ydeHne MaTeMaTHKH OO0ecreunBacT
(bopMHpOBaHUE AITOPUTMHUYSCKOW KOMIIOHCHTHI MBIIIUICHUS W BOCIHTaHUE YMEHUI
JNeCTBOBaTh 110  3aJIaHHBIM  aJlTOPUTMaM, COBEPIICHCTBOBATh HM3BECTHBIC U
KOHCTPYHUPOBaATh HOBBIE. B mporiecce perieHus 3aj1a4 — OCHOBOM Y4eOHOM AeATeIbHOCTH
Ha ypOKaX MaTeMaTUKH — PA3BUBAIOTCSI TBOPUYCCKAS M MPUKJIATHAS] CTOPOHBI MBIIILICHUS.

OOyueHne maTeMaTHKe AT BO3MOXKHOCTH PAa3BHBATh y OOYYAIOIMIMXCS TOYHYIO,
parMoHaIbHYI0 U MHGOPMATUBHYIO PeYb, YMEHHE OTOMpATh HamOOJIee IMOIXOISAIINC
SI3BIKOBBIC, CHMBOJIMUCCKHUE, T'pauUecKhue CpeJCTBa ISl BBIPAXKEHUS CYXKICHHH |
HaIJISIAHOTO UX MPEICTaBICHU.

[Ipu u3ydeHHMM MaTEeMaTUKU OCYILECTBISIETCS O0Iee 3HAKOMCTBO C METOAaMU
MMO3HAHUS JEUCTBUTEIBHOCTH, MPEACTABICHUSMHU O MPEIMETE U METOAAX MAaTEMATHKH,
UX OTJIMYUH OT METOJIOB JIPYTUX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 OCOOCHHOCTSX
MPUMEHEHHSI MATEMATUKH JIJISI PEIIEHUS] HAYYHBIX Y IPUKJIAIHBIX 3a]1a4.

[IpropuTeTHRIMHE HIETIIMHA O0yJISHUST MaTeMaTuke B 8—9 Kiaccax sBISIOTCS:



GopMHpOBaHHE IEHTPAILHBIX MAaTEMAaTHYCCKUX MOHATHH (YHCI0, BEIMYUHA,

reoMeTpudeckas (urypa, mnepeMeHHas, BEPOSATHOCTb, (YHKIIUA), 00ECIeYHBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUYECKOTO 00pa30BaHus 00 yJaroluxcs;

Mo/IBeICHHE OOYYaloIIMXCSd Ha JOCTYIIHOM /I HUX YpPOBHE K OCO3HAaHUIO
B3aUMOCBSI3M MAaTEMAaTHKU U OKPYXKAIOIEero MHUpa, MOHMMaHUE MAaTeMaTUKH KaK 4acTH
o01Iell KyJbTYpbl YEJIOBEYECTBA,;

pa3BUTHE WHTEJUIEKTyaJbHBIX M TBOPUYECKUX CIOCOOHOCTEH OO0yyarommuxcs,
[TO3HABATEIbHON AKTUBHOCTH, MCCIIEOBATEIBCKUX YMEHHMM, KPUTUUYHOCTH MBIILICHHUS,
MHTEpECa K U3YYCHUIO MAaTEMATUKU;

dbopmupoBanre (QYHKIMOHATBLHOM MaTeMaTUYECKOWM TpaMOTHOCTHU. YMEHUS
pacro3HaBaTh MPOSBICHUS MAaTEMaTUYECKUX TOHITUN, 0OBEKTOB M 3aKOHOMEPHOCTEH
B PEAIbHBIX JKMU3HCHHBIX CUTYAIUSIX M MPU H3YUYEHUH JPYTrUX y4eOHBIX MPEIMETOB,
MPOSIBJIICHUSI 3aBUCHUMOCTEH W 3aKOHOMEpPHOCTEH, (QopMyaupoBaTh HX Ha S3BIKE
MaTeéMaTUKAd U CO3/laBaTh MAaTEeMaTUYE€CKUE MOJICJIM, MPUMEHSITh OCBOCHHBIM
MaTeMaTU4YeCKUil ammapaT Uil pElIeHUS MPaAKTUKO-OPUEHTUPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH U OLICHUBATH MOJYYEHHbBIC PE3YIIbTATHI.

OcCHOBHBIE JIMHUU COJIepKaHUs TPOTPpaMMBbI o MateMmaTuke B 8—9 knaccax: «Hucna
U BBIYHMCICHHUS», «Anreopa» («AnreOpanduecKkue BBIPAKEHHS», «YpaBHEHHS U
HepaBeHCTBaY), «Oyukiun», «I['eometpust» («I"eomeTpruyeckue GUrypsl U KX CBOWCTBAY,
«3MepeHre TEeOMETPUUYECKUX BEIMYHH»), «BeposSTHOCTH W cTaThcTHKa». JlaHHBIC
JUHUYU Pa3BUBAIOTCS MapaJljIebHO, KaXJas B COOTBETCTBUU C COOCTBEHHOW JOTHKOM,
OJIHAKO HE HE3aBUCHUMO OJIHA OT JAPYrOM, a B TECHOM KOHTAKTE U B3aWMOJICCTBUMU.

CopeprxkaHue MporpaMMbl IO MaTEMaTUKE, paclpeaeIéHHOE 0 rojaM o0ydeHus,
CTPYKTYPHPOBAaHO TaKUM o0OO0Opa3oM, YTOOBI KO BCEM OCHOBHBIM, NPUHIUITHAIBHBIM
BOMpocaM  oOydaromniuecs  OOpamlalich  HEOJHOKPATHO,  YTOOBI  OBJIAJECHHUC
MaTeMaTHYSCKUMHU TOHSATHUSMH M HaBBIKAMH OCYIIECTBIBUIOCH IOCIEAOBATEILHO H
MOCTYIMATeNbHO, C COOJIOJEHWEM IMPUHIMIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIFOYAQJIMCh B OOIIYID CHUCTEMY MaTeMaTHYCCKHX IPEACTABICHUN 00YyJarommxcs,
pacupsis 1 yriayoursis e€, 00pa3ysi IpOYHbIE MHOXKECTBEHHBIC CBSI3H.

B cootBerctBun ¢ ®I'OC OOO mareMatuka SIBISETCS 00S3aTEIbHBIM yUEOHBIM
MpPEeIMETOM Ha ypOBHE OCHOBHOTO o0rmiero obpaszoBanms. B 8-9 kmaccax matemarnka
TPAIUIIMOHHO W3YyYaeTcs B PaMKax CIEIYIONUX y4eOHBIX KypcoB: B 8-9 kmaccax —
KypcoB «Anrebpa» u «l'eomerpusi». IlporpaMmmoli 1O MaTreMaTWKe BBOJHUTCS
CaMOCTOSITETIbHBIN Y4€OHBIN KypC «BeposSTHOCTh M CTATHCTHKAY.

Yuciao dacoB i m3ydeHuss Matematukd (0a30Bblii YPOBCHb) HA  ypPOBHE
OCHOBHOTO o00rmiero obpasoBanus:. B 8 kimacce — 89 gacos, B 9 kiacce — 80 gacos.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBbI

IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

N3ydyeHne MaremMaTUKH Ha ypOBHE OCHOBHOTO 0OIIEero oOpa3oBaHUs
HAIIPaBJICHO Ha JOCTIKEHHE OOYYAIOIIMMHUCS JIMYHOCTHBIX, METAIlpPeIMETHBIX
U TpeIMETHBIX 00pa30BaTEIbHBIX PE3YILTATOB OCBOCHHUS YICOHOTO MpEeaMETa.

JIMUYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJabTaThbl OCBOCHMUA mporpaMmabl 110
MATCMATUKC XaAPAKTCPU3YIOTCA

1) maTpuoOTHYECKOe BOCTIUTAHNE:

NpOSIBIEHWEM HMHTEpeca K TMPOIIJIOMY M  HACTOSIIEMY POCCHUHUCKOMN
MaTE€MaTUKH, I[IEHHOCTHBIM  OTHOUIEHHEM K  JIOCTHKEHUSIM  POCCHUUCKHUX
MaTEMaTUKOB M POCCHUMCKOM MAaTeMaTUYeCKOM IIKOJIbI, K HMCIOJIb30BAaHUIO ITHX
JOCTIKEHUN B JIPYrUX HayKax W NPHUKIAJHBIX cepax;

2) rpaaaHCKoe W TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE!

TOTOBHOCTBIO K BBIITOJIHEHUIO 00SI3aHHOCTEH TpaKTaHWHA U peau3allii ero
npaB, MPEICTABICHHEM O MaTeMaTHYeCKMX OCHOBaX ()YHKIIMOHUPOBAHHUS
Pa3IMYHBIX CTPYKTYp, SIBICHUH, MPOIEIyp TPaKIAHCKOTrO 0oOIecTBa (Hampumep,
BBIOOpBI, OMPOCHI), TOTOBHOCTBIO K OOCYXKJCHHIO OSTHYECKUX  IpoOJIeM,
CBSI3aHHBIX C NPaKTHYECKUM  MPUMEHECHHEM JOCTHKCHHI HayKH,
OCO3HAHHUEM  BaXXHOCTH  MOPAIBHO-ITUYCCKUX TPUHIIUIIOB B JIEATEIHHOCTH
YYEHOT0;

3) Tpya0BO€E BOCTIMTAHUE:

YCTAaHOBKOW Ha aKTUBHOE YYacCTHE B PELICHUU MPAKTUUYECKUX  3a7a4
MaTeMaTUYECKOW  HAIpPaBICEHHOCTU,0CO3HAHUEM BaXHOCTH MAaTEMaTHYECKOIO
oOpa3oBaHUs Ha MPOTSKEHUH BCEH KU3HU TS YCHEIHOM
mpodheCCHOHATIPHONW JIEATENTbHOCTH M Pa3BUTHEM  HEOOXOAMMBIX  YMEHHH,
OCO3HAHHBIM  BBIOOPOM ¥ TOCTPOCHHEM  WHAMBUAYAJbHON  TPaeKTOPUHU
o0pa3oBaHUsS W JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX WMHTEPECOB W
OOIIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCITUTAHME!



CIOCOOHOCTBIO K OMOLMOHAIBHOMY M ICTETUYECKOMY
BOCHPUATHIO MaTEMAaTUYECKUX OOBEKTOB, 3ajay, pELIeHUH, pacCyXIEeHU,
YMEHUIO BHJIETh MAaTEMATHYECKHAE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOr 0 MO3HAHMS

OpUEHTAlMEN B  JIEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX
MpEeACTaBIEHU 00  OCHOBHBIX  3aKOHOMEPHOCTSX  pAa3BUTUS  YEJIOBEKa,
OpupoAbl M 00IlIecTBa, MOHMMAaHMEM MAaTEMaTUYECKOM HAyKu Kak cdepsl
YEJIOBEUECKON JIESTENbHOCTH, JTAlOB €€ pa3BUTUA W 3HAYUMOCTH  JUIA
pa3BUTHSA M BWIN3ALINH, OBJIAJICHUEM A3BIKOM  MaTEMAaTHUKHU u
MaTeMaTU4YeCKOM KYJIbTypOM KakK CpEICTBOM TIO3HAHHUS MHpA,
OBJIQICHUEM NPOCTEUIINMH HaBbIKAMH UCCIIEA0BATENBCKON JEATENBHOCTH;

6) pusumyeckoe BocnuTaHHWe, (opMHpPOBAHHE  KYJBTYPbI  3/10POBbS
¥ SMOLHMOHATBLHOI0 0JIAr ONOJIyYHs:

TOTOBHOCTBKO TIPUMCHATL MATCMATHUYCCKHC 3HAHUA B HMHTCPCCAX CBOCTO
340pPOBbA, BCIACHUA 340pOBOT'0 06p21321 KHU3HHU (SJIOPOBOG IIMTAHHUC,
C6aHaHCHpOBaHHBIﬁ PEXKUM 3aHITUH U OTAbIXa, PETryJLIpHad (1)1/131/1‘1601(35{
aKTI/IBHOCTI)), C(l)OpMPIpOBaHHOCTBI-O HaBbIKa pe(i)JICKCI/II/I, IMpU3HaHUEM CBOCTO
IIpaBa Ha OIIII/I6Ky M TakKoro Xe¢ IIpaBa ApPYroro 4e€jIOBCKa,

7) 3K0JI0rnYecKoe BOCIIUTAHUE!

OpUEHTAllUel Ha NPUMEHEHUE MATEeMAaTUYECKUX 3HAHUW JJIs1 PEIICHUS
3a/1a4 B 00JIACTH COXPAHHOCTU OKPY)KAIOIIEH cpe/ibl, INIAHUPOBAHMS MOCTYIIKOB H
OLCHKH UX BO3MOXXHBIX IIOCJHECACTBUA JJIs1 OKPYKAKOIIEH CpEIbI,
OCO3HAaHHMEM TJIO0AJTBHOTO XapaKTepa IKOJOTHICCKHUX MPOOJIeM U MyTeH uX
pelLICHHUS;

8) amanTanusi K N3MeHSIIOIUMCSI YCJIOBHSIM COIUATBHON U MPUPOTHOI CPebl:
TOTOBHOCTBIO K JICCTBUSIM B YCJIIOBHUSIX HEONPEICIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEl KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO JEATEIbHOCTh, B TOM YHCJE
YMEHUE YYUTHCA Y APYTHUX JIIOJeH, MpuoOpeTaTh B COBMECTHON NIESITEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETECHIIMU U3 OIbITa APYTHUX;

HEOOXOJUMOCTBI0O B (OPMUPOBAHMHM HOBBIX 3HAHWUH, B TOM YHCIIE
dbopMynmupoBaTh UACH, TOHITHUS, TUTIOTE3bI 00 0OBEKTAX U SIBICHUSX, B TOM YHCIIC
paHee HE W3BECTHBIX, OCO3HAaBaTh JE(PUIIMTHI COOCTBEHHBIX 3HAHUH W
KOMIIETEHTHOCTEM, IUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbBI3OB, TPEOYIOIIUNA KOHTPMEP, KOPPEKTHUPOBATH



NPUHUMAEMble pEUIeHUS U JNEUCTBUS, (POPMYJIUPOBATH M OLEHUBATH PHUCKU U
MOCJIEACTBUSA, POPMUPOBATH OMBIT.

METAIIPEIMETHBIE PE3YJIBTATDBI

B pesynbpTaTe 0cBOSHUS MPOrpaMMBbI IO MaTEMaTHKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHusi y oOyuwaromerocss OyayT cpOpMHpPOBaHbI MeTalpeaMETHbIE
pe3ynbTaTHl, XapaKTePU3YyIOIUECS OBJIaICHHEM YHUBEPCATbHBIMU
MO3HABATCIPHBIMA  JICHCTBUSIMH,  YHUBEPCAIBHBIMH  KOMMYHHKATHBHBIMU
JCHUCTBUSIMH U YHUBEPCATBHBIMU PETYISITUBHBIMH JIEHCTBUSIMHU.

ITo3HaBaTeJibHBbIE YHHBEPCAJIbHbIE Y4eOHbIE
aencTBUSA

Bba3oBble JJornueckue 1eicTBUA:

- BBISIBJIATh U XapaKTepU30BaTh CYIIECTBECHHBIC MIPU3HAKU
MaTEMaTUYECKUX OOBEKTOB, TOHATHUH, OTHOIICHUH MEXAY TOHATHUIMH,
dbopmynupoBaTh  ONpeAeNieHUs TOHSATUM,  YCTaHABIMBATH  CYIIECTBEHHBIN
NpU3HAK KJIACCHU(UKAIIMK, OCHOBaHUS JJig 000OIIEHHS U CPAaBHEHUS, KPUTEPUH
IPOBOAMMOTO aHAJN3a,;

-BOCIIPUHUMATh, (POPMYIHUPOBATh U MPEe0OPa3OBLIBATH CYXKACHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, CAMHUYHbBIE, YACTHBIC U OOIIHE, YCIOBHEIE,

- BBISIBISITh MATEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U H
npoTUBOpEUHns B aKTax, JaHHBIX, HAOIIOJCHUIX U YTBEPKICHUAX, IIPeIIaraTh
KPUTEPHUU IS BBISIBICHUS 3aKOHOMEPHOCTEN U TPOTUBOPECYUN;

-J1€JIaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AaKJIFOUEHHUM, YMO3aKIIOUEHUN IO aHAJIOTHH;

-pa3duparh JAOKAa3aTEIhCTBA MATEMAaTUUYECKHX  YTBEPXKICHUI

(mpstmbIe ¥ OT MPOTUBHOT'0), TIPOBOJANTHh CaMOCTOSITCILHO  HECIIOKHBIC
JI0Ka3aTeIhCTBA MATEMAaTUYECKUX (DAKTOB, BBICTPAMBATH aAPryMEHTAIIUIO,
MPUBOJAUTh MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBaTH COOCTBEHHbIE
paccyxJIeHus,

-BBIOMpATh CIOCOO penieHuss ydeOHOM 3amaun  (CpaBHHUBAaTh HECKOJIBKO
BApPUAHTOB  pEIICHHUs, BbIOMpaTh  HauboJiee  MOAXOASUMH C  Y4€TOM
CaMOCTOSITEJILHO BBIJICIICHHBIX KPUTEPHEB).



Ba3oBble ncciaenoBaTeibCKue e HCTBHUA .

-UCTIONIb30BaTh  BOINPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT
Mo3HaHus, POpMyIUpPOBaTh BOMPOCH], (PUKCHUPYIOIIHE MPOTUBOpEYHE, MPOOIIEMY,
CaMOCTOSTENIbHO YCTAHABIMBATH HWCKOMOE M JaHHOE, (hOpMUPOBATH THUIOTE3Y,
apryMeHTHUpPOBATHh CBOIO MO3ULMIO, MHEHHE,;

-IPOBOJAUTL TO CaMOCTOATEIBHO COCTABJICHHOMY IUIAHY HECJIOXKHBIN
AKCIEPUMEHT, HEOOJIBIIOE UCCICAOBAaHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEXY COOOMH;

-CaMOCTOSITeJIbHO  (OPMYJIUPOBATH  OOOOIIEHUST M BBIBOJALI MO
pe3ynbrataM  MPOBEAEHHOTO  HAOMIOAEHUS,  UCCIEJOBAaHUSA,  OLEHUBATH
JIOCTOBEPHOCTh TOJYYEHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IICHUH;

-IIPOrHO3UPOBATH BO3MOXHOC  pPAa3BHUTUC  IIPOLECCCA, a TaKXC
BBIABUTATH ITPCAITIOJIONKCHUA O €0 Pa3BUTUU B HOBBIX YCJIOBUAX.

Pabora ¢ undopmanmei:

-BBISIBJSITh  HEJIOCTATOYHOCTh M W3OBITOYHOCTH  MHGOpMAIIHH,
JTAHHBIX, HEOOXOIUMBIX JJIsI PEIICHUS 3a]1auu;

-BBIOMpATh, AHAIM3UPOBATH,  CHUCTEMATHU3UPOBATH  HMHTEPHPETUPOBATH
MH(GOPMAIIMIO PA3IMYHBIX BUJIOB U (DOPM MpeCTaBICHUS;

-BBIOMpPATh (PopMy TpeAcTaBiIeHUS HHPOPMALMH U WIUTFOCTPUPOBATH
pelaemMbie 3a1a4d CXeMaMu, JuarpaMMaMu, HHOU rpaduKoi U UX KOMOUHAIUSIMH;

-OIIEHUBAaTh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPHIM, TPEITI0KECHHBIM
yuuTesIeM WA CPOpMYTUPOBAHHBIM CAMOCTOSATEIIHHO.

KoMMmyHMKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBHSA:

-BOCIIpUHUMATh ¥ (OPMYJIHUPOBaTH CYXICHHUS B  COOTBETCTBUU C
YCIOBUSIMA W IENSIMH OOIICHMsI, SICHO, TOYHO, TPAaMOTHO BBIpaXKaThb CBOIO
TOYKY 3PEHHS B YCTHBIX M NMUCHBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHUS MO XOAY
pelIeHnst 3a1a4l, KOMMEHTHPOBATh TIOJTYYCHHBIN PEe3yJbTaT;

-B X0/I€ OOCYXKJIEHUs 3aJaBaTh BOMPOCHI TIO CYIIECTBY OOCYXaaeMoi
TEMBbI, TPOOJEMBI, pENIaeMoO 3aJa4yd, BBICKA3bIBATh WJCH, HAICICHHBIE Ha
MOWCK PEIICHHs], COMOCTABISTh CBOM CYXKICHUS C CYXKICHUSMH JIPYTHX
VY4aCTHUKOB  JHaiora, OOHApY»XWBAaTh pa3WdMe H CXOJCTBO IO3UIIMH, B
KOppeKkTHOU (hopme popMyIHpoBaTh pa3HOTIIACHS, CBOM BO3PAKCHHUS;



-MIPEACTAaBIATh pe3yabTaThl peleHus 3aJ1auu, HKCIIEPUMEHTA,
UCCJIEI0BAaHUs, IPOEKTa, CAMOCTOSITENBHO BbIOMpATh (QopMar BBICTYIJIEHUS
Cc yuéToM 3a]ad IPE3CHTALUU U OCOOCHHOCTEN ayIUTOpUY;

-[IOHUMATh U UCIIOJIB30BaTh MPEUM YIIIECTBA KOMAHAHON U MHIUBUYaIbHOU
paboTHI TIPU pPEeIICHUU YyueOHBIX MAaTEMAaTUUECKUX 3a]1ay;

-IPUHAMATHh 1e1b COBMECTHOW JEeSATENbHOCTH, IUIAHUPOBATH
OpraHu3alii0 COBMECTHON pabOThI, pacmpenessaTh BUABI paboT, AOrOBapHBaThCS,
o0CyKIaTh MPOLIECC U Pe3yNbTaT padoThl, 000011aTh MHEHUS HECKOJIBKUX JIIOJIEH;

-y4acTBOBaTh B TPYNNOBBIX Qopmax paboTel (oOCyxkmeHus, oOMeH
MHCHHUSMH, MO3TOBbIC IITYPMbI U JAPYrHE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPAMHUPOBATh CBOM JEHUCTBUS C APYTMMH 4YJ€HAaMU KOMAaH[bl, OLIEHUBAThH
KayecTBO CBOETO BKJIaja B OOLIMH MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHBIE€ YHHBepPCaJbHbIE YUYeOHbIE
aefcTBUSA

Camoopranuszaunmus:

-CaMOCTOSITEJIBHO COCTABJISITh IUIAH, aJTOPUTM peIIeHUs 3anadu (Miau ero
4acTh), BEIOMpATh CMOCO0 pemieHuss ¢ Yy4ETOM HMMEIOIIMXCS PecypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUpPOBaTh W KOPPEKTUPOBATH BapHAHTHI
pereHuii ¢ y4€ToM HOBOM MH(pOpMAITUH.

CaMOKOHTPO/Ib:

-BIIAJIETh CIOCO0aMH CaMOMPOBEPKH, CAMOKOHTPOJS TMpolecca Hu
pe3yibpTaTa peuieHrus MaTeMaTH4YeCKOH 3a/1auu;

-IPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTHh IIPU PEIICHUU
3aJlaud, BHOCHUTb KOPPEKTHUBBI B  JEATEIBHOCTh HA OCHOBE  HOBBIX
00CTOSITENIBCTB, HAWJEHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH,

-OLICHUBATh  COOTBETCTBHUE  pe3yJlbTaTa JCATEIbHOCTH  IOCTaBICHHOMN
eI U YCIOBUSIM, OOBSICHATh MPUYUHBI JOCTUXKEHUS WIH HEIOCTUKEHUS
[IeJIM, HaXOJUTh OIMHOKY, JaBaTh OIEHKY MPUOOPETEHHOMY OIBITY.



NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pe3yabTaThl OCBOCHMS INPOTPAMMBI IO MaTeMaTHKE
MPEICTABIIEHBI 110 ro1aM O0YUYEeHHs B CIEAYIOMIMX pa3eax IporpaMMbl B paMKax
OTJENbHBIX Y4eOHBIX KypcoB: B 8—9 kinaccax — KypcoB «Anredpa»,
«I"'eomeTpusn», «BeposITHOCTb U CTATUCTUKAY.

PABOYAS TIPOT'PAMMA YUYEBHOI'O KYPCA «AJITEBPA»
B 8-9 KUIIACCAX

HOACHUTEJIBHASA 3AIINCKA

AnreOpa sBASETCA OJHUM U3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETro
oOpa3oBaHus: OHa 00ECIICYMBACT U3YUCHHUE JPYTUX JUCITUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHHUTApHOTO IMKJIOB, €€ OCBOCHHWE HEOOXOJMMO JUIs
NPOJIOJIKEHHUST 00pa30BaHUs U B MMOBCEIHEBHOM KU3HH. Pa3BUTHE y 00yJarOIIMXCs
HAyYHBIX TMPEACTABICHUM O TMPOUCXOXKICHUM U CYIIHOCTH airedpandyecKux
abcTpakiuii, croco0e OTpakeHHsI MaTeMaTUYECKON HayKOM SIBJICHHM U MPOIECCOB
B NpUpOJie U OOIIEeCTBE, POJIU MATEeMAaTHUYECKOrO0 MOJEIHMPOBAHUS B HAYyYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
M Ka4eCTB MBIIUICHUS, HEOOXOUMBIX VISl aJalTallMi B COBPEMEHHOM LKU(PPOBOM
obmectBe. M3ydenue anreOpnl oOeclieuMBaeT pa3BUTHE YyMEHHUS HaOII0IaTh,
CpaBHMBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUYHOCTH MBIIUICHHS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUS U BBIBOJIBI,
dbopmynupoBaTh yrBepxkaeHus. OCBOeHHE Kypca aareOpsl o0ecreurnBacT Pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYyYaloUIUXCs: OHHM HCHOJB3YIOT JIETYKTUBHBIE U
WHIYKTUBHBIE PAacCyXIeHUs, 0000IIeHNe U KOHKPETU3AIHNI0, a0CTparupoBaHue U
ananoruto. OOydenwe  anreOpe  mpeamoyiaraeT  3HAYUTEIBHBIM  00BEM
CaMOCTOSITETILHOM JIESITEIbHOCTH OO0YyYalolIuXcsi, MO3TOMY CaMOCTOATEIbHOE
pelIeHHe 3a7a4 SBISETCS peaanu3ainueii 1eITeIbHOCTHOTO MPUHITUNA 00 yICHHUS.

B crpykType mporpammbl y4eOHOTO Kypca «Anrebpa» i OCHOBHOTO
o0mrero oOpa3oBaHusl OCHOBHOE MECTO 3aHMMAIOT COJIEPYKATEIIbHO-METOANIECKUE
muHuN: «Yucna u BRIUMCICHUSN», «ANTeOpandecKrue BHIPAKCHHY, «YPaBHEHUS U
HepaBeHCTBay, «Dyukmmumy. Kaxmas w3 »THX cojepKaTeabHO-METOIUYECKUX
JUHUHN pa3BUBACTCS Ha MPOTSHKCHUH TPEX JIET U3yUEHUsS Kypca, B3aUMOACHCTBYS C
JIPYTUMH €T0 JHMHHSIMHU. B Xome wu3ydeHuss ydeOHOTO Kypca OO0ydJaroIuMcs
MPUXOAUTCS JTOTHYECKH PACCYKIaTh, HCIIOIH30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3THM B mporpammy ydeOHOTo Kypca «Anrebpa» BKIIOUCHBI



HEKOTOpbIE OCHOBBI JIOTMKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3jeniax
MaTeMaTH4eCKOro 00pa3oBaHUsl U CHOCOOCTBYIOIIME OBJIAICHUIO O0YYaroIIMMUCS
OCHOB  YHHMBEpPCAJIBHOIO  MareMaTthyeckoro s3blka. ConepKaTreapHON U
CTPYKTYPHOH OCOOEHHOCTBIO Y4YeOHOro Kypca «AnreOpa» sBIsSE€TCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conepxanue nuHUM «Yucina W BBIYUCICHUS» CIYKUT OCHOBOWM ISt
JanbHEHIIEro U3y4yeHUs: MaTeMAaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOLIUXCS
JIOTUYECKOTO MBILUIEHUS, POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS AITOPUTMaMH, a
TaK)Ke MPUOOPETCHHUIO TPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJISI TIOBCEITHEBHOM
KU3HU. Pa3zBuTHE MOHATHS O YMCJIEe HA YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHMS
CBSI3aHO C PAIMOHAIBHBIMM W HPPAIMOHAIBHBIMU YHCJIaMH, (OpMUpPOBAHUEM
NOpe/CTaBIeHU O JEHCTBUTEIBLHOM 4YHUCJE. 3aBepIIeHHEe OCBOEHUS YHMCIOBOU
JIMHUU OTHECEHO K CpeiHEMY 00111eMy 00pa30BaHuUIo.

Copeprkanue qByX anreOpandyeckux JUHUN — «AnreOpandeckre BhIPaKSHUSI»
U «YpaBHEHUS W HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHHIO y OOYyHaAIOUIUXCS
MaTEMaTUYECKOro anrmapaTta, HEoOXOJIHMMOIo JIJIsi PEIICHHs 3ajlad MaTeMaTUKH,
CMEXHBIX TIPEAMETOB M TMPAKTHKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOTO 0011ero o0Opa3oBaHusi Y4YeOHBIH Marepuan TpYNIUPYETCs BOKPYT
paIlMOHANIbHBIX BhIpaXKeHHH. AnreOpa JeMOHCTPUPYET 3HaUYCHUE MAaTEMATUKH KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNIeH, OMHMCAHHUS MPOLECcCOB U
ABJIICHUN peajbHOrO Mupa. B 3agaum oOyueHus anrebpe BXOAAT TaKkKe
JanbHeWIllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHUS, HEOOXOAMMOro, B
YaCTHOCTH, JJII OCBOGHHMS Kypca HWHGOPMATHKH, M OBJAJCHHE HaBbIKAMU
JETYKTUBHBIX paccyxacHui. [IpeoOpazoBanue CHMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHsI, CIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTRBY.

Conepsxanve QyHKIIMOHAIBHO-Tpa(UUecKoil TMHUK HAIEJICHO Ha TOJTyYCHHE
oOydJaromuMucsl 3HaHUN O (DYHKIUAX KaK BaKHEWIEeH MaTeMaTHYeCKOW MOJCIH
JUTSL OTIUCaHUSI M UCCIIEIOBAaHUS Pa3HOOOPa3HBIX MPOIIECCOB U SABJICHUI B IPUPOJIC
u obmectBe. M3yuenue marepuana CroCOOCTBYET Pa3BUTHIO y OOyYaromiuxcs
YMEHUS UCIIOIb30BaTh Pa3IUYHbIE BbIPA3UTENIbHBIE CPEICTBA A3bIKa MATEMATUKH —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckwe, BHOCHT BKJaaA B (HOpMHUpOBaHUE
MPEACTABICHUN O POJIM MAaTEMATUKH B PA3BUTUU LIUBWIIU3ALUNA U KYJIbTYPHI.

CornacHo yueOHOMYy 1iaHy B 89 kjaccax u3ydaetrcsi y4eOHbIH Kypc
«Anrebpay», KOTOpPBIA BKJIIOYAET CIEAYIOIINE OCHOBHBIE Pa3Jeibl COJIEPKAHUS:
«Uucna u BBIUMCICHUS», «ANreOpandeckue BbIpaXEHU», «YPaBHEHUS W
HEPABEHCTBA», «DYyHKIUNY.

Ha u3yuenue yaeOHOTO Kypca «Anredpa» oTBoauTcs: B 8 kiacce — 46 4acos,
B 9 knacce — 41 yac.



COIAEPKXAHUE OBYYEHUA
8 KIIACC

Yuciaa 1 BbIYMCICHUS

KBagpatueiii kopenb u3 uucia. [loHsTue 00 uUppalMOHAIBHOM 4YHUCIHE.
JlecaTuunble TPUOIMKEHUST UppallMOHaIbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBaJpaTHBIX KOPHEH U UX NMPUMEHEHUE K MPEe0Opa30BaHUIO YUCIOBBIX BhIPAKCHUN
Y BBIYUCIICHUAM. [[€MCTBUTEIIBHBIC YHCIIA.

Crenens ¢ 1enpIM noKaszaTeneM u e€ cporictBa. CTaHapTHas 3alKCh YNACTA.

AJire0panyvecKue BbIpasKeHH s

KBanpatuelii  TpExwieH, pa3loXKEHHE KBAJpPaTHOrO TpEXWIEHA  Ha
MHOKUTEJIH.

AnrebGpandeckasi apoOb. (OCHOBHOE CBOWMCTBO anredpanyeckoi Japoowu.
CnoxeHue, BbIYUTAHUE, YMHOXKEHHUE, [IeJIeHHEe airedpandeckux ApoOer.
PanrionanpHbIe BRIpAXKEHHS U UX TIPeo0Opa3OBaHUE.

YpaBHeHUsS ¥ HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opMyna KOpHEW KBaapaTHOTO YpaBHEHHUSI.
Teopema Buera. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiimue ApoOHO-pallMOHAIbHbIE YPaBHEHUS.

I'paduueckas mHTEpHpeTanvs ypaBHEHUN C ABYMsI EPEMEHHBIMU M CHUCTEM
JUHEWHBIX ypaBHEHUW C JBYMs I€peMEHHbIMH. lIpuMepbl penieHus CHucTeEM
HEJIMHENWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU.

Pemienre TeKCTOBBIX 3aj1a4 aareOpandeckKuM CriocoOoM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OJIHON MEPEMEHHOM.
PaBHOCUMIIBHOCTh HEpaBEHCTB. JIMHEWHBIE HEpPABEHCTBA C OJHOM MEPEMEHHOM.
CucrteMbl TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DOyHKUUMN

[lonsitue ¢ynkmuu. OOIacTh OMNpeAeNeHus W MHOXKECTBO 3HAYCHHI
¢ynkiuu. CriocoObl 3a1anus QyHKITHA.

I'padpux dynkumu. YUrtenne cpoiictB dyHkuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKIIHA, OTPAXKAIOMIUX peaTbHbIE MPOIECCHI.

ODYHKIIMY, OMUCHIBAIONIME TPSIMYI0 H OOpaTHYI MPOTOPIHUOHATHHBIC
3aBHCHMOCTH, uX rpaduxn. Oyukmun Y = X2, Y = x3, y = VX, y=|x|. Ipaduueckoe
pElIEHUE YPABHEHUIN U CUCTEM YPaBHECHUM.

9 KJIACC

Yuciaa 1 BLIYUCIEHUS
PaI_II/IOHaJ'IBHBIe 4quciia, HppaoruOHAJIbHBIC YHCJId, KOHCYHBIC U OECKOHEUHBIC
ACCATHYHBIC I[pO6I/I. MHOX€eCTBO HGIZCTBHTCHBHBIX YHUCCII, I[eﬁCTBHTeJIBHBIe qucia



KaKk OECKOHEUHBbIE JeCATUYHBbIE JpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEXIY MHOKECTBOM JIEMCTBUTEIBHBIX YUCEII U KOOPIAUHATHOU IIPSAMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apudMeTH4YecKue JACUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO MHpaA, JJIUTEIBHOCTh TPOLIECCOB B
OKPYKaIOIIEM MUDPE.

[TpubnmxEHHOE 3HAUCHUE BEJIMYUHBI, TOYHOCTh NMpubImKkeHus. OKpyriieHue
yucel. [I[pukuka v oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHrne ypaBHEHUH, CBOSIIIMXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. PellieHue ypaBHEHU, CBOJSIIMXCS K KBAJAPATHBIM.
buksanparHoe ypaBHeHue. IIpuMepsl pelieHnuss ypaBHEHUNW TPETbEN U 4ETBEPTOU
CTEIEHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Pemiennie npoOHO-panMoHaIbHBIX ypaBHEHHH. PelieHue TEKCTOBBIX 3aaad
anreOpanyecKuM METOIOM.

VYpaBHeHHE C OBYMs MEPEeMEHHBIMU U €ro Trpaduk. PermeHue cuctem ABYX
JIMHEMHBIX YpaBHEHUH C ABYMs NIEPEMEHHBIMU. PellieHne CUCTEM JIBYX YpaBHEHUM,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoul cremeHu. ['paduueckas
UHTEpIIpEeTalys CUCTEMBbl YPAaBHEHUH C IBYMSI [IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandyeckiuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne yMHENHBIX HEPABEHCTB C OJHOM IlepeMeHHOW. PemieHune cucrem
JIMHEMHBIX HEPaBEHCTB C OJHOM IlepemMeHHOW. KBaapaTHele HepaBeHCTBaA.
['paduueckass wHTEprpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMH.

DyHKUUMA

Ksagpatnunas ¢yukius, eé rpaduk u cBoiicTtBa. Ilapabona, KoopauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapabOIIbI.

Ipaduxu Gynxmmit: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |x| u ux
CBOMCTBA.

YucaoBbie MOCIEI0BATEIbHOCTH U NPOrpeccuu

[lonsiTHe YMCTOBOM TMOCIENOBATENBHOCTH. 3aJlaHUE TOCIIEI0BATEIbHOCTU
peKyppeHTHO# dopmyrol u GopmyIoi N-To wieHa.

Apudmernyeckas W reomerpuueckas mporpeccuud. dopmynsl N-TO wieHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N300pakeHne YICEHOB apu(PMETUUYECKOM W TEOMETPHUYECKOW MPOTrPeCcCHid
TOYKaAaMH Ha KOOPJAWHATHOM IUIOCKOCTHU. JIMHEWHBIN U 3KCHOHEHUIHATBHBIN POCT.
CI10%KHbBIE€ NPOLICHTHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIn4YHOCTHBIE pe3yabTaThl OCBOCHHMS NPOrpaMmbl  y4eOHOro Kypca
«Anredpa» XapaKkTepu3yloTcs:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUHN B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBJICHUH, MPOILEAyp TpakIaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOW HAa AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3adad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHUH, pacCyXIEHUM, YMEHHUIO BHUJIETH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMaHHEM MaTeMAaTUYeCKON HayKd Kak cdepbl 4YeIoBEeuYeCKOi
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS LIMBHJIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICcCTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHHMEe, (POPMHPOBAHHME KYJILTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, peryispHas Quznueckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAHHOCTU OKPY’KAIOIIEW Cpebl, IJAHUPOBAHUS TMOCTYNKOB U
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICCTBHSIM B YCJOBHUSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOMMOCThI0O B (OPMHPOBAHMHM HOBBIX 3HAaHWA, B TOM 4YHUCIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Jornueckue AecTBU:

e BBISBIISITh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKN MATEMATHICCKUX
O00OBEKTOB, TOHSATUN, OTHOUICHUH MEXIy TOHATHIMH, (HOPMYITHPOBATH
OTIpEJICICHNs] ~ TOHSTUH, YCTAaHAaBIWMBAaTh CYIIECTBEHHBIH MPHU3HAK
KiIaccu(uKaIy, OCHOBaHUS i OOOOIICHWS W CpPaBHEHHS, KPUTEPHU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBBIBATH  CYXKICHHS:
YTBEPJUTEIbHBIC W OTPUIATEIbHBIC, CIWMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHEIE;



BBISIBISITh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
npoTuBOpeurss B (aKkTaxX, AAHHBIX, HAOMIOACHUSX W YTBEPKICHUSX,
npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
pa30upaTh JOKa3aTeIbCTBA MAaTEMATUYECKUX YTBEPKACHUHN (IIpSMbIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTeMaTU4YeCKUX (PAKTOB, BBICTpAaUBATh aPryMEHTAIMIO, MPUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pelIeHHs, BBHIOMpaTh Hauboyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJIbHO YCTAaHABIMBAaTh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTyMEHTUPOBATh CBOIO TIO3UIUIO, MHCHHUE;

NPOBOJIUTH [0 CaMOCTOSITEILHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIEOBaHWE 1O  YCTAHOBICHHIO
OCOOCHHOCTEH MaTeMaTHYeCKOoro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITENTFHO (DOPMYITHPOBATH 000OIIEHHUST M BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M 0O00OIIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMPOIECCa, a TaKKE BBIABUTATH
IPE/IIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh WH(GOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3IMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh (QopMy mpenctaBieHus WHOOPMANMH W HWLTFOCTPUPOBATH
perraemMbie 3aJladyd CXeMaMH, JuarpaMMaMy, WHOW TpaQuKkod W ux
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh WH(OOPMAIIMU TIO0 KPHUTEPHUSM, MPEIIOKCHHBIM
yauTesaeM Win chopMyIupOBaHHBIM CAMOCTOSITETBHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



BOCIIpUHMMATh #  (HOPMYTUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIOBUSMH W LEISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS TIO
XOJy pelieHus 3a/1a4i, KOMMEHTHUPOBATh MOJTYyUYEHHBIN pe3yIbTaT;

B X0JI¢ 00CYICHHS 3a]1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
IpOOJIEMBI, peIIacMoi 3aJa4M, BICKA3bIBATh HUJIEH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIOCTABIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYaCTHUKOB JHAJIOTa, OOHAPYXKUBATh Pa3IMUMe W CXOJCTBO ITO3HIIHH, B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEICTaBIATh  pE3ybTaThl  pEIICHWUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYIIJICHUS C YU4ETOM 3aj1a4 MPE3CHTAIIMA U OCOOCHHOCTEH ay TUTOPHH;
NOHMMAaTh W HUCIOJI30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYATbHONH paOOThI MPU PEHICHWH YYEOHBIX MAaTEMaTHYCCKUX
3ajad;

NPUHUMATH 11CJIb COBMECTHOM JCATEIBHOCTH, IJIAHUPOBATh OPTraHU3AIUIO
COBMECTHOM pabOTBI, pacmpeneisaTh BHABI padOT, JIOTOBapUBATHCA,
00CyXXJ1aTh TIPOIIECC M PE3YJIBTAT pabOThI, 0000MIATh MHCHHUS HECKOJIBKHUX
JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opmax pabdoTel (0OCYyXaeHHs, OOMEH
MHEHUSIMH, MO3TOBbI€ INTYpPMbl U JIpyTue), BBIMOJIHATH CBOIO YacThb
paboThl M KOOPJIUHUPOBATH CBOM JICUCTBHS C APYTMMH YJI€HAMU KOMAaH/IbI,
OLICHMBATh Kaue€CTBO CBOETO BKJIa/Ja B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMOICUCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSITEILHO COCTaBJIATH IJIaH, aJICOPUTM PEIICHUs 3a1auu (MU €ro
9acTh), BBIOMpATh CIOCOO PEIICHHUS ¢ YYETOM HMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTb W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTpPOJII IIpoliecca W
pe3ysbTaTa peuieHrus MaTeEMaTUYEeCKOM 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIbCTB, HAWEHHBIX OIMMUOOK, BBISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJibTaTa AEATEIBHOCTH MOCTABJICHHOW LIEJIN
Y YCJIOBUSAM, OOBACHSATHh NMPUUUHBI TOCTHXKEHUS WA HEIOCTWKCHUS 1IEJIH,
HaXOAUTh OIMHUOKY, JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 8 kjacce O0OydYaromuiicss TMOJIYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Yucsia v BLIYUCTICHUS

Hcnonb3oBaTh HavyaIbHBIE TMPEACTABICHHUS O MHOECTBE JACHCTBUTEIBHBIX
quces JJIS CPaBHEHUS, OKPYTJIECHUS U BBIUYMCICHUN, U300paXkaTh JEeHCTBUTEIIHHBIC
4yCila TOYKAMU Ha KOOPAUHATHOU MPSIMOU.

[IpumensTs mnoHsATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIC KOPHH, HCIIOJB3YSl MPU HEOOXOIUMOCTH KaJbKYJSTOP, BBIMOJHSITH
npeoOpa3oBaHusi BBIPAKEHUHN, COJEpIKANIUX KBaJpaTHbIE KOPHH, HCIOIb3YS
CBOWCTBA KOPHEM.

Ncnonw3oBaTh 3amucu OOJIBIIMX W MAJIBIX YHUCENI C MOMOIIBIO JIECATUYHBIX
npoOeii u creneHeit yucia 10.

AJire0panyvecKne BbIPasKeHH s

[IpyMeHATh MOHSTHE CTENEHM C 1EIbIM IO0KAa3aTelieM, BBINOJHSTH
npeoOpa3oBaHus BBIPAKESHUM, COJIEPKAIIUX CTETICHU C IEJIBIM TTOKa3aTeJIeM.

BhINOTHATE TOXKJIECTBEHHBIE NMPEOOPA30BaHMS PaAllMOHATIBLHBIX BBIPAKCHUN
Ha OCHOBE IpaBWJI ICUCTBUI HAaJl MHOTOWICHAMH U aJIreOpanyecKUMH IpoOsMH.

PacknaapiBaTh KBaApaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumensTs npeoOpazoBaHusl BEIPAKEHUN JJI PELISHUs pa3InYHbIX 33/1ay U3
MaTE€MAaTHKH, CMEKHBIX IPEAMETOB, U3 PEAJTbHON MPAKTHKHU.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHeliHble, KBaJpaTHbIE YpaBHEHUS M PallMOHAIbHBIE YpAaBHEHWS,
CBOJSILIMECS K HUM, CUCTEMBI IBYX YPaBHEHHI C IBYMs IEPEMEHHBIMH.

[IpoBOoaUTH MPOCTEUIIINE UCCICIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHUCJIE C TPUMEHEHHEM rpadUyeCcKux MpeacTaBiIeHUi (yCTaHABINBATh, UMEET
Y ypaBHEHUE WIM CHCTEMa YPAaBHEHHWU PEILICHHsS, €CIIM UMEET, TO CKOJIbKO, U
npoyee).

[lepexoanTh OT CIOBECHOW (OPMYIHPOBKH 3aadu K €€ anreOpanveckoit
MOJIEJIA C TIOMOIIBK) COCTAaBJICHUS YPAaBHEHHUs WA CHUCTEMbl YpaBHECHUHU,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4M MOJYYEHHBIA PE3yJIbTAaT.

[IpuMeHsT, CBOWCTBAa YMCIOBBIX HEPABEHCTB JJI CPABHEHUS, OLICHKH,
pelarh JMHEWHBbIE HEPABEHCTBA C OJHOW NEPEMEHHOM M MX CUCTEMBI, /1aBaTh
rpauuecKy0 WILTIOCTPAIlMI0O MHOXKECTBAa pEIICHUH HEPABEHCTBA, CHUCTEMBI
HEpPABEHCTB.

DyHKIUN

[lonuMate ¥ KCNONAB30BaTh (PYHKIMOHAIbHBIC MOHSTUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAUEHMS), ONPENEsATh 3HAUYCHHE (PYHKUIMUHM IO 3HAYCHUIO
apryMeHTa, onpeensaTh CBOMCTBA (YHKIMU O €€ Tpaduky.



Ctpoutb rpapuku 37aeMeHTapHbIX QYHKIUNA BUJA:

y = kix, y =x2,y = x3y = X, y = VX, onucsIBaTh CBONHCTBA YHCIOBON
dbyHkuu no e€ rpaduxy.

K koHmy oOyuenus B 9 kJiacce OOyYaloImMICS TMOJIYYUT CIECAYIOIINE
MIPEMETHBIE PE3YJIHTATHI:

Yuciaa v BbIYMCICHUS

CpaBHUBATH U YIOPSIOUYMBATH PAllMOHATIBLHBIC U UPPAIlMOHATBHBIC YHCIIA.

Boinonusate apudmMeTnueckue JACHCTBUS C  PAIMOHAIBHBIMU  UYUCIAMU,
codeTrasi YCTHbIE W TIMCbMEHHBICE TMPUEMBI, BBITIOJHATh BBIYUCICHUS C
UPPALMOHATIBHBIMH YHUCIIAMH.

HaxonuTth 3HaueHUst cTemeHed ¢ IENbIMUA TOKa3aTeliIMU U KOPHEH,
BBIYHCJISIT 3HAUCHUST YUCIIOBBIX BBIPAKEHUM.

OKpyrJIsITh  IGUCTBUTEIBHBIE YHUCJIA, BBINOJIHATH MPUKUIKY pe3yibTaTa
BBIYHCJICHUH, OIICHKY YMCIIOBBIX BBIPAXKEHUIM.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiate nuHeWHBIE W KBaJpaTHBIC YPaBHEHUS, YpaBHEHHUS, CBOJAIIMECS K
HUM, NIPOCTEHIINE APOOHO-PAITMOHATBHBIC YPABHEHHUS.

Pemate cucteMbl IBYX JHWHEWHBIX YpPaBHEHHH C JBYMsI NEPEMECHHBIMU U
CUCTEMBI JBYX YPAaBHEHUH, B KOTOPBIX OAHO YPABHEHUE HE SBIISIETCS JTUHEHUHBIM.

PemaTe TekcTOBBIE 3ajayM  anreOpauvyeckuM CIOCOOOM C  MOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS UM CUCTEMBI JBYX YPABHEHUH C JBYMS IIEPEMEHHBIMU.

[IpoBOANTE MpOCTEHIINE HUCCIEIOBAHNUS YPABHEHUA U CUCTEM YpaBHEHHH, B
TOM YHUCJIE C TPUMEHEHHEM rpadUyecKux MpeacTaBiIeHU (yCTaHABINBATh, UMEET
Y YpaBHEHUE WIM CHCTEMa YPAaBHEHUH pEIICHHS, €CIIM UMEET, TO CKOJIbKO, U
nmpouee).

PemaTte nuHelHbIE HEpaBEHCTBA, KBaJlpaTHbIE HEPABEHCTBA, HM300pa)kaTh
pelIeHrne HEpaBEeHCTB Ha YHMCIOBOW MPSIMOM, 3alUCHIBATh PEUIEHHWE C MOMOILBIO
CHUMBOJIOB.

Pemlatb  cucremMbl  JIMHEHMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIONINE KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHUCTEMbI
HEPABEHCTB Ha YUCJIOBOM MPSIMOM, 3aMKUChIBATh PELIEHUE C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIICHUU PA3IMYHBIX 3aa4.

DyHKIUN

PacrioznaBaTh GyHKIMHM HM3YYCHHBIX BUIOB. [loka3piBaTh CXEMaTHYECKU

pacIooKeHHe Ha KOOPIWHATHOW TUTOCKOCTH TpadukoB GyHKIMH Buaa: Yy = KX, Y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBHCHMOCTH OT

3HaYeHUH KO3 PUIMEHTOB, ONMKUCHIBATH CBOMCTBA () YHKIIUH.



Crpoutb U M300paxkaTb CXEMAaTHYECKH I'pa@UKH KBAaJAPATUUHBIX (DYHKIIMIA,
OMKCHIBATh CBOMCTBA KBAJAPATHUUHBIX (PYHKIUHI MO UX TpaduKam.

Pacnio3HaBaTh KBaJpaTuyHyro (QYHKUHIO 11O (popmysie, MIPUBOAUTH HMPUMEPHI
KBaIpaTUYHBIX (YHKUMNA U3 peabHOM )KU3HU, QU3HKH, TEOMETPHUH.

YucoBble M0CJI€10BATEIbHOCTH W MPOTrPeccuu

PacnioznaBaTh apudmeTHUEeCKyl0 M TE€OMETPUUYECKYI0 MpPOTPEecCUd MpH
pa3HbBIX Crlocobax 3aaHusl.

BbINONHATE  BBIYMCIEHUS C  HUCHOOJb30BaHMEM (opMya N-ro 4jeHa
apu(PpMETHIECKON U FreOMETPUUYECKON IPOrPECCH, CYMMBI MEPBHIX N YJIEHOB.

N300paxkath wieHbl MOCIEIO0BATEIbHOCTH TOYKAMU Ha KOOPJIWHATHOM
IUIOCKOCTH.

Pematp 3agaun, CBA3aHHBIE C YKCIOBBIMH IOCJIEIOBATEIBHOCTIMH, B TOM
quCclie 3a/1a4d U3 PeajibHOM JKU3HU (C UCIOJIb30BAaHUEM KaJbKYISATOpa, IU(PPOBBIX
TEXHOJIOTHIA).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/n Konrpoabubie | Ilpakruueckue | (uuppoBbie)
NPOrpaMMbl Bcero
paboThI padoTbl o0pa3oBaTe/IbHbIE
pecypcsbl
bubmmoreka [{OK
1 q .K 7
rcna v Berurcienus. KBaaparaeie KopHU httos://m.edsoo.ru/7fA17af8
9 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 3 bubmmoreka [{OK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEeHHUSL. 3 1 bubnuoreka [IOK
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
Anrebpandeckue BbIpaKEeHHUSL. bubnuoreka [IOK
4 7 1
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 8 1 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 6 bubnuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 6 1 Eg{iﬁﬁf{iﬁgﬁﬁ £417af8
bubnuoreka [JOK
8 O .0 2
YEIHH. LICHOBHRIC O https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 O 4 4
yHKUH. THCIOBBIC GyHKIHH https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 46 5 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoasubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Uucna v Beruncienus. JleicTBUTENbHBIE 5 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M1 HEPABEHCTBA. Y PaBHEHUS C 7 1 bubnuorexa [JOK
OJIHOW ITEPEMEHHON https://m.edso0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 6 1 bubmuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 b .H 6 1
paBHeHUs U HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 O 7 1
S https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 YwucnoBsie MOCIIEI0BATEILHOCTH 8 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 5 1 bu6mmoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 41 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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https://m.edsoo.ru/7f419d08

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
ara nudpoBLIe
Ne i/ Tema ypoka Konrpoabubie | IlpakTnueckue o op
Bcero H3ydeHHusi | oOpa3oBaTejbHbIE
padoTsbI padoThI
pecypchl
Pa3nen 1. Yncaa u Beruuciaenus. KBaaparuoie kopHu
1 KBanpatHeiii kxopeHp U3 ducia 1 bubmmorexa LOK
P p https://m.edsoo.ru/7f42d452
[TonsiTHe 06 nppaOHATIEHOM
2 yucne. Jlecarnunpie mpuOIMKEHUS 1 bubmorexa IOK
' p https://m.edsoo.ru/7f42eaaa
HPPAIMOHATEHBIX YHCET
3 HerictButenbHbie yncna. CpaBHEHHE 1
JEWCTBUTEIBHEIX YHCET
4 ApubMeTnuecknii KBaJIpaTHBIN 1
KOpEeHb
5 VYpaBHeHue Buaa X2 = a 1
5 CBoiicTBa apr(METHUECKUX 1 bubnuoreka [JOK
KBaJIpaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
[IpeoOpazoBaHue YHCIOBBIX
7 BBIPAKEHUI, COIEPKALITUX 1 Bubmorexa OK
P ’ P https://m.edsoo.ru/7f42dd26
KBaJpaTHBIC KOPHU
Paznen 2. Uncaa u Beruuciaenus. CTeneHnb ¢ eJbIM IOKAa3aTeJleM
8 CreneHs ¢ 11eJIBIM ITOKa3aTeaeM 1 bubmotera [JOK
H https://m.edsoo.ru/7f4354a4
9 CrannapTHas 3anuch 4UCia. 1 bu6nmoreka [JOK

Pa3mepbl 00bEKTOB OKPYKAIOIIETO

https://m.edsoo.ru/7f436098



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098

Mupa (OT 3JIEMEHTapHBIX YaCTHUIL JI0
KOCMHYECKUX 00BEKTOB),
JUTUTEIBHOCTD TIPOLIECCOB B
OKPYKaIOIIEM MHpE

10 CBolicTBa CTENEHU C LENIBIM 1 bubnuorexa [JOK
II0KAa3aTeIeM https://m.edso0.ru/7f435648
Pa3nea 3. Anreopanyeckue Boipa:kenusi. KBagpaTHblii TpéxuiieH
11 KBagpartHslii TpéxuineH 1
12 PaznoxeHue kBaipaTHOro TpEXuieHa 1 bubnuorexa [JOK
Ha MHOXUTEIN https://m.edsoo.ru/7f42fd38
KonTponsHas pabota no temam
13 "KBanparssle kopHu. CTeneHu. 1 bubnmorexa [JOK
O TL U —— https://m.edsoo.ru/7f42ec80
Pasznen 4. AnredOpanyeckue BoIpa:keHusi. Ajiredpandyeckas 1poob
bubnuoreka [IOK
14 AdreOpairieckas Apodk L https:// m.edso;I ru/7f430382
JlommycTuMble 3HaYCHUS
15 MePEMEHHBIX, BXOISIINX B 1
anredpanvecKre BhIPaKEeHUS
16 OCHOBHOE CBOMCTBO are0pandecKou 1 bubnuoreka [JOK
npoou https://m.edso0.ru/7f4308e6
. bubnunoreka [JOK
17 Coxparuenne Apobeft L https:// m.edsocl)l. r?/?f430f44
18 CrnosxeHue, BBIYUTaHUE, YMHOXKEHHE 1 bubnunoreka [JOK
U JeNieHue anreOpanueckux apooeit https://m.edsoo.ru/7f431a20
19 IIpeobpa3oBaHue BbIpaKEHUH, 1 bubnuorexa [IOK
CoJIeprKalIuX anredpandeckue Ipoodu https://m.edsoo.ru/7f432736
20 KonTposneHas paboTa o teme 1 bubnuorexa [IOK



https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f432736

" Anrebpanyeckast 1poon"

https://m.edsoo.ru/7f431d36

Pasznen 5. YpaBHenus u HepaBeHcTBa. KBajpaTHble ypaBHeHUs
bubnuorexa [JOK
21 Keaznpatroe ypasierine 1 https://m.edsocI)_.[ ru/7f42eela
bubnuorexa [JOK
22 HenounHoe kBagpaTHOE ypaBHEHUE 1 httos//m.e dsocl)_.[ru I7f4%ee1a
23 dopmyta KOpHEHW KBaJIpaTHOTO 1 bubnnorexa [JOK
YpaBHEHUSA https://m.edso0.ru/7f42f3f6
bubnuorexa [JOK
24 Teopema Biera 1 https:// m.edSO(])_.[ ru/7f42fef0
o5 Pemenue ypaBHeHM, CBOIAIINXCS K 1 bu6moreka [IOK
KBaJPaTHBIM https://m.edsoo.ru/7f43c3d0
26 [Ipocreiimme 1poOHO-pallMOHANTbHbBIE 1 bubnuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f432b6e
97 Penienne TeKCTOBBIX 3a/1a4 C 1 bubmuorexa [JOK
MOMOIIBbIO KBAJPATHBIX YPaBHEHUIN https://m.edso0.ru/7f42f8f6
28 KonTtponpHas padoTa o teme 1 bubnuoreka [JOK
"KBanpartubsie ypaBHeHUS" https://m.edso0.ru/7f4301f2
Pa3znen 6. YpaBHeHusi u HepaBeHcTBa. CHCTEMbl ypaBHEHU I
JIuneitHoe ypaBHEHUE C IBYMS
29 MIePEeMEHHBIMHU, €ro Tpaduk, 1
MIPUMEPHI PEICHUs YpaBHEHUN B
LEBIX YUCIIaX
30 Pemenue cucreM AByX TUHEHHBIX 1
yYpaBHEHUH C ABYMsI IEPEMEHHBIMHU
[Ipumeps perienus cucreM
31 HEJIMHEWHBIX YPaBHEHUH C IBYMs 1

NEPpECMECHHBIMU



https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f3f6
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I'paduueckast UHTEpIIpETALUS
yYpaBHEHHUS C IBYMs [IEPEMEHHBIMU H

bubmuoreka [JOK

32 CHUCTEM JIMHEWHBIX YPABHEHUU C https://m.edso0.ru/7f43d6d6
JIBYMsSI IEPEMEHHBIMU

33 Pemenue TekcToBBIX 337124 C
IIOMOIIIBIO CUCTEM YPAaBHEHUI

34 Pemrenue TekCTOBBIX 3a7a4 C

ITIOMOIIIBIO CUCTEM YPAaBHEHUI

Pasnen 7. YpaBHeHus u HepaBeHcTBa. HepaBencrsa

35

YucnoBble HEPABEHCTBA U UX
CBOMCTBA

36

HepaBeHcTBO ¢ 0HOM ITEpEMEHHOMN

37

JIuHeiiHbIe HEpaBEHCTBA C OJHOM
MEPEMEHHOM U UX PEIICHUE

bu6moreka [IOK
https://m.edsoo.ru/7f42c840

38

CucTeMbl TUHEUHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOM U X PEUICHHUE.
N3obpaxenue pemeHus TMHEHHOTO
HEpaBEHCTBA U UX CUCTEM Ha
YUCIIOBOM MPAMOM

39

KountponsHas pabota no temam
"HepaBenctBa. Cucrembl
ypaBHeHUI"

Paznea 8.

@®ynkuuu. OCHOBHbBIE OHATHS

40

[Tonstne pynkuuu. O6nacty
OTIpeieNIeHUs] 1 MHOKECTBO
3HayeHui GpyHKIH. CriocoOsl
3aganus pyHkuui. I'paduk
GbyHKITII

bubmmoreka [JOK
https://m.edsoo.ru/7f433c12



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f433c12

CBoiicTBa (hyHKIIUH, UX
otoOpakeHue Ha rpaduke. Urenue u

41 MOCTpOEHHE IPahUKOB (PYHKITHIA. 1
[Tpumeps! rpadukoB GyHKIHH,
OTpa)arolIMX peanbHbIe IPOIECChHI
Paznen 9. @yHkuuu. Yuciaosbie QyHKIHU
OYHKIMH, OTIMCHIBAIOIITUE PSIMYIO H
42 06YI;TIIZ IIPOIIO uH()H:IaJILHI;e o 1 bubnmorexa LOK
PATHYIO HIPOTIOp https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpaduKu
43 Iumep6ona 1
D =x2, y=x3, y=Vx,y=
44 |x|}'111{"m:$l:ni/e01<oey emeHZIe ’ 1 bubamorera LOK
> At P 5 https://m.edso0.ru/7f434d38
YpaBHEHHI U CUCTEM YpaBHEHUU
OyHKIMU Y =X%, Y = X3, y= VX, y =
45 |x|; rpadmueckoe pemeHne 1
YpaBHEHUN U CUCTEM YPaBHEHHI
bu6mmoreka [IOK
46 4 0 1
TOTOBAT KOHTPOJILHAA paboTd https://m.edsoo.ru/7f4360b88
OBIIEE KOJIMYECTBO YACOB I10 46

I[TPOTPAMME



https://m.edsoo.ru/7f434bbc
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9 KUIIACC

Ne i/t

Tema ypoka

KoaudecTBo 9acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

ParmmmonansHbIe ynCaa,
HWppalMOHAIIBHBIC YHCIIA, KOHEUHBIE U
OECKOHEYHBIE JIECATUYHBIC IpOOH

MHOKeCTBO JIeHCTBUTEIIHLHBIX YHCEIT,
JIENCTBUTEIIHHBIC YHCIIa KaK
OCCKOHEYHBIC JIECATUYHBIC TPOOH

B3aumHO 01HO3HaYHOE COOTBETCTBHE
MEXI1Y MHOXKECTBOM
NeNCTBUTENBHBIX YUCET U
MHO>KECTBOM TOYEK KOOPAMHATHOMN
NpAMOM

CpaBHEHHE ACUCTBUTEIBHBIX YUCET,
apupMeTHIECKUE IEHCTBUSI C
JIEACTBATEILHBIMHI YU CIIAMHI

[TpubmmkEHHOE 3HAUCHNUE BETUUYHHBI,
TOYHOCTH NpubImkenus. OKpyrieHue
yucen. [Ipukunaka u omeHka
PE3yNbTaTOB BHIUMCICHUN

JInneniHoe ypaBHeHue. Pemenue
YPaBHEHUH, CBOISAIIMXCS K IMHEUHBIM

KBanpatHoe ypaBHenue. Pemenne
yYpaBHEHUH, CBOJAIUXCS K

bu6mmoreka [JOK
https://m.edsoo.ru/7f43c542



https://m.edsoo.ru/7f43c542

KBaJApaTHbBIM

8 bukBanpaTHbie ypaBHEHUS Bubmmorexa LIOK
https://m.edsoo.ru/7f43c3d0
[Ipumeps! penieHust ypaBHEHUN
9 TpeTbel U 4eTBEPTON cTENEHEN
pa3IoKEeHUEM Ha MHOXKUTEIH
10 Pemrenne npoOHO-paliMOHATBEHBIX bubmmoreka [{OK
YpaBHEHUU https://m.edso0.ru/7f43c9b6
11 Pemrenue TekcTOBBIX 3ama4
anreOpandeckuM METOJ0M
12 KounTponbnas paborta o teme
"YpaBHEHHUs C OJHOM NTepeMeHHON"
13 YpaBHeHUE ¢ IByMsI IEPEMEHHBIMU U bubmuorexa [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
14 CucreMa IByX JTUHEUHBIX yPaBHeHHp“I
C IBYMS IEPEMEHHBIMH U €€ peleHHe
Pemenue cuctemM AByX ypaBHEHUH,
15 OJIHO U3 KOTOPBIX JIMHEHHOE, a APyroe
— BTOpOU CTENEHU
I'padmueckas unTepnperanus
16 CUCTEMBbI YpaBHEHHI C TBYyMsI
MepEeMEHHBIMU
17 Pemenne TekcTOBBIX 3a7a4
anredpanvdeckuM crnocooom
18 KonTponeHas paboTa o teme
"CucreMsl ypaBHEHH"
19 UucnoBele HEPABEHCTBA U UX bubnuorexa [IOK

CBOICTBa

https://m.edsoo.ru/7f43ad5a



https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43ad5a

JIuneliHbIE HEPABEHCTBA C OJTHON

bubmuoreka [JOK

20 IIEPEMEHHOM U UX pelICHUE https://m.edsoo.ru/7f43af08
21 Cucrembl TUHEHHBIX HEPABEHCTB C
OJIHOY ITIEPEMEHHOM U UX PELICHHE
29 KBagparHble HepaBeHCTBA U UX bubnuorexa [JOK
peuieHue https://m.edsoo.ru/7f43b21e
I'padmueckas nnTEpHIpeTanys
23 HEpaBEHCTB M CUCTEM HEPABEHCTB C
JBYMSI TIEPEMEHHBIMU
24 KounTponbHas paborta o teme
"Hepasencrna"
o5 Ksanparuunas ¢pynkmus, e€ rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f439842
26 Ksagparnunas pynkmnus, e€ rpadux u bubnuoreka [IOK
CBOMCTBa https://m.edsoo.ru/7f4399b4
97 [Tapabosa, KOOpIMHATHI BEPIITHHBI bubnuoreka [IOK
mapaboJIbl, 0Cb CHMMETPHUH MapadOoJIbI https://m.edsoo.ru/7f43a03a
28 [Tapa6osia, KOOpIMHATHI BEPIIUHBI bubnuoreka [JOK
1mapaboJIbl, 0Cb CHMMETPHUH MapadoJIbI https://m.edso0.ru/7f43a526
29 I'paduku pynaxmmii: y = KX, y = kx +
b, y=k/x, y=x3, y=vX, y=|X|
30 I'paduku dpyrxmmii: y = KX, y = kx +
b, y=k/x, y=x3, y=vX, y=|X|
31 KonTtponbHas padoTa o teme bubnunoreka [JOK
"OyHKuMKn" https://m.edsoo.ru/7f43ab84
39 [lousarue yncmoBoit bu6nmoreka [JOK
MOCJIeI0BaTEIbHOCTHU https://m.edsoo.ru/7f43e6¢c6
33 3agaHue MOCIea0BaATEIHLHOCTH bu6nmoreka [JOK



https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6

PEKyppeHTHON (opMyIoit u
dbopmyIoit N-ro dieHa

https://m.edsoo.ru/7f43ebda

34 ApupmeTrrueckas ¥ reoMeTprudecKas 1 bubnuorexa [JOK
IIPOrpeCCUu https://m.edsoo.ru/7f43ed7e
@opMyibl N-To 4iIeHa
35 apu(PMEeTHIECKON 1 TEOMETPHUSCKON 1 bubnuorexa [JOK
MIPOTPECCUM, CyMMBI IIEPBBIX N https://m.edsoo.ru/7f43ef2c
YJICHOB
N3obpaxenue 4ieHoB
36 apruMETHYECKON U TEOMETPUUECKON 1
MIPOrpeCcCUil TOUKaMu Ha
KOOPJIMHATHOM MJIOCKOCTH
37 JInHEeWHBIN 1 SKCITOHEHIINAIbHBINA 1
poct
bu6mmoreka [IOK
38 (CTI0KHbIE MPOLCHTHI L https://m.edsoo.ru/7f43fe0e
39 KonTtponpHas padoTa o treme 1 bubnuoreka [IOK
"UucioBrle IIOCIeI0BaTeILHOCTH " https://m.edsoo.ru/7f4404f8
40 [ToBTOpEeHUE, 0600IICHNE 1 1 bubnuoreka [JOK
cucTeMaTu3alys 3HaHUH. https://m.edsoo.ru/7f444f44
41 Hrtoropas koHTpoJIbHAs paboTa 1
OBUIEE KOJIMYECTBO YACOB I10 41

I[TPOTPAMME



https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f444f44

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Anre0pa, 8 kitacce/ MakapsrueB FO.H., Muniok H.I'., Hemikos K.W. u apyrue,
AximonepHoe o0miectBo «M3marenbctBo «lIpocBenieHuey;
» Anre0pa, 9 kiacce/ Makapsrues FO.H., Munatok H.I'., Hemkos K.W. u npyrue,
AxmmonepHoe o0mectBo «M3natensctBo «lIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Marematuka. Anredpa : 7—9-e kinaccel : 6a30BbIil YPOBEHB : METOIMYECKOE
nocobue k M34 npeameTHoi TuHUM yueOHUKOB 1o anredpe FO. H. Makapebruesa,
H. T'. Munmrok, K. Y. Hemkosa u ap./ — 2-e u3z., ctep. — Mocksa :
[Ipoceemenne, 2023 — 54 c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://lesson.edu.ru/
https://infourok.ru/
https://uchi.ru/teachers/Ik
https://fg.resh.edu.ru



PABOYASA TIPOT'PAMMA YUYEBHOI'O KYPCA
«'EOMETPUSA»

B 8-9 KUIIACCAX

HOACHUTEJIBHAS 3AIINCKA

['eomeTpusi kak OJMH W3 OCHOBHBIX PAa3J€iOB IIKOJbHOM MAaTEMaTHUKH,
UMEIOIINI CBOEH I1eJbI0 00ECeUnTh U3YyYeHHUE CBOWCTB U pa3MepoB Puryp, ux
OTHOIIEHWA MW B3aUMHOE PACIOJOXKEHHE, ONUPAETCS Ha  JIOTUYECKYIO,
JI0KA3aTeNIbHYI0 JIMHUIO. LIEeHHOCTh M3y4eHUsI T€OMETPUU HAa YPOBHE OCHOBHOTO
o01rero oOpa3oBaHus 3aKIIOYAETCS B TOM, YTO OOYYAIOIIMICS YYUTCS TTPOBOJIUTH
JI0KA3aTeNIbHBIE PACCYXJAEHUS, CTPOUTh JJOTUYECKUE YMO3AKIIOUEHUS, JOKA3bIBATh
WUCTUHHBIE YTBEPXKACHUS U CTPOUTH KOHTPOPUMEPHI K JIOKHBIM, MPOBOJUTH
pacCykJIeHusI «OT NPOTUBHOTO», OTJIMYaTh CBOMCTBA OT  IPU3HAKOB,
dbopmynupoBaTh 0OpPATHBIC YTBEPKICHHUS.

Btopoii 1enpi0 M3ydeHUsT T€OMETPUHU SBJISIETCS HCMHOJIb30BaHUE €€ Kak
MHCTPYMEHTA NPH PEIIEHUM KaK MATEeMaTUYECKHX, TaK M IMPAKTUYECKHUX 3aj]ad,
BCTPEUAIOIIMUXCA B pealbHOW Ku3HU. OOyyalomuiicss OJDKEH Hay4YUThCS
OTpPEJICIUTh TEOMETPUUYECKYIO (DUTYpPY, ONMUCATH CIOBAMH JAHHBIM 4YEPTEX WIH
PUCYHOK, HANTH TUIOLIAAbh 3€MEJIbHOTO Y4acTKa, pacCYUTATh HEOOXOIUMYIO IJTUHY
ONTOBOJIOKOHHOTO Kabens wiu TpedyeMmble pa3Mepbl Trapaxka JJisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYUCIUTENbHAS JIMHUS B U3yYECHUU T€OMETPUHU.
[Ipu pemieHuu 3amay MPAKTUYECKOTO XapakTepa OOYyYarONIMIiCS YYUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX KU3HEHHBIX CUTyallud, HPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MOJIYYEHHOI'O pE3yJbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TE€OMETPUU C JIPYTMMU Y4eOHBIMU
MpeIMeTaMH, MOTUBUPOBAThH MCIOIB30BATh OMPEACIICHUS TEOMETPUUECKUX UTYD
U TIOHSATHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJYYCHHBIX YMEHHA B (U3HKE U
TEXHUKE. OTH CBsi3W HauOoyiee spKO BHAHBL B Temax «Bekropsy,
«Tpuronomerpuueckue cooTHoweHUs», «Meroxg koopauHary U «Teopema
[Tudaropar.

VYueOHbiii Kypc «l'eoMeTpus» BKIOYACT CICAYIOIIME OCHOBHBIC DPa3JIeiIbl
conmepxkanusi: «l'eomerpuyeckue (¢Gurypel W WX CBOWCTBay, «M3mepenwme
F€OMETPUYECKAX  BEIUMYUH», «JleKapTOBbI KOOpPAMHATBI HAa  IUIOCKOCTHY,
«BexTopsi», «JIBrxkeHus miockoctny, «IIpeodpazoBaHus mogo0us».

Ha wmsyuenme ydebnoro kypca «l'eomerpus» otBommtcs: B 8 kmacce — 30
yacoB , B 9 kiracce — 29 4acos.



COIAEPKXAHUE OBYYEHUA
8 KIIACC

YerbipéxyronpHuku. IlapamnenorpamMm, ero Ipu3HakKu M CcBoMcCTBAa. YacTHbIE Ciydad IapajuiesIorpaMMOB
(mpAMOYTOIBHUK, pOMO, KBaJIpaT), X NPU3HAKUA U CBOMCTBA. Tpanenus, paBHOOOKas Tpamnenus, €€ CBOWCTBA U MPU3HAKHU.
[IpsitmoyroJibHas Tpanenus.

Merop ynBoenus Mmenuansl. LleHTpanpHas cummerpus. Teopema Paneca u TeopemMa 0 NpOMOPLUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJbHHUKA U Tpaneuuu. LIeHTp macc TpeyroiapHuKa.

[lono6ue TpeyronbHUKOB, KO3 duiiueHT nogodus. [lpusnaku nogodust TpeyronbHUkoB. [I[puMenenne nonoous npu
pEIICHUH MPAKTUYECKHUX 3a/1ay.

CaolicTBa momaaei reomerpuueckux puryp. @opmyinsl s IOMAAN TPEYTrOJIbHUKA, TapajiiesiorpaMma, pomoOa u
tpanenuu. OTHOIIEHUE TUIOMIaAeH TOA00HBIX QUryp.

Brruncnienue miomaaei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema [udaropa. [Ipumenenue Teopemsol [ludaropa npu penieHNN NpakTHYECKUX 3a7a4.

CuHyC, KOCHMHYC, TAHI€HC OCTpPOro yIJIa NPSIMOYTOJIBHOTO TPEYrojibHUKAa. OCHOBHOE TPUTOHOMETPUYECKOE
TOX1ecTBO. Tpuronomerpuieckue GyHkuuu yrioB B 30, 45 u 60°.

BrnmcanHbple M LEHTpaJbHBIE YIUIBIL, YIOJl MEXAY KacaTeJbHOM M XOPAOW. YTIBI MEXAY XOpAaMU U CEKYLIMMH.
Brincannbie ¥ onMcaHHbBIE YETHIPEXYTOJBHUKH. B3aMMHOE pacmosioKeHHE JIBYX OKpYKHOCTeW. KacaHue OKpyKHOCTEM.

OO6mmue KacaTelbHbIE K IBYM OKPYXHOCTSIM.
9 KUIIACC

Cunyc, kocunyc, Tanrerc yrioB ot 0 7o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. DOPMYIIbI TPUBEICHHUS.

Pemienne TpeyrompHukoB. Teopema KOCMHYCOB M TeOpeMa CHHYCOB. PelleHuMe NpakTUYeCKHX 3aaad ¢
HCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue moao6us. [Tomo6re coOTBETCTBEHHBIX YJIEMEHTOB.



TeopemMa 0 NMPOU3BEAECHUH OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEACHHUM OTPE3KOB CEKYIIHMX, TEOpEMA O KBaJpare
KacaTeIbHOM.

Bektop, mnmHa (MOAYJh) BEKTOpa, COHANpPABICHHBIE BEKTOPHI, MPOTHUBOIIOJIOKHO HANpPaBICHHBIE BEKTOPHI,
KOJUJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpallMyd HaJl BEKTOpamu. PazimoxeHne BeKTOpa IO ABYM
HEKOJUIMHEApHbIM BekTOopaMm. KoopauHartel BekTopa. CKalasipHOE MPOU3BEICHUE BEKTOPOB, IPUMEHEHHUE I HAXOXKICHUS
JUTUH U YTJIOB.

JlekapTOoBbl KOOpDJMHATHI HA IIJIOCKOCTH. YPaBHEHUsS] MNPAMONM M OKPY>KHOCTH B KOOpPJAMHATAX, IEPECCUCHUE
OKPYKHOCTEW M psAMBIX. METO1 KOOPAUHAT U €r0 PUMEHEHHUE.

[IpaBunbHbIE MHOTOYTOJIbHUKHU. [[muHA OKpykHOCTH. ['pagycHas v paauaHHas mMepa yria, BEIYMCICHUE JJIMH AYT
okpyxHocTel. [Inomanp kpyra, cekropa, CErMeHTa.

JIB>KeHUsI TUTIOCKOCTH U BHYTPEHHUE CUMMETpUHU GUryp (dJeMeHTapHbIe TipeacTaBienus). [lapamiensHpiii mepeHoc.
[ToBoporT.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI YYEBHOI'O KYPCA «'EOMETPUS» HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS MTPOTPaMMBbI YIeOHOTO Kypca «I 'eoMeTpus» XapaKTepu3yrTcs:

1) naTpuoTHYeCKOe BOCIIUTAHHE:

NPOSBICHUEM HWHTEpPECAa K MNPONUJIOMY M HACTOSIIIEMY POCCUHMCKOM MATEMAaTHUKH, IIEHHOCTHBIM OTHOIIEHHUEM K
JOCTHKEHUSIM POCCUMCKAX MAaTEMATHUKOB U POCCUMCKOM MAaT€MaTHYECKOM IIKOJIbI, K UCHOJIb30BAHUIO 3TUX JTIOCTUKECHUN B
JIPYTUX HaAyKax ¥ MPUKIAIHBIX chepax;

2) rpaskaaHCKoe U YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEW TpaKJaHWHA M peaju3alyd ero TMpaB, MPeJICTaBICHUEM O
MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHUN, IPOIEAYp Tpa)kdaHCKOrO OOIIeCTBa



(Hanpumep, BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXICHHIO 3TUUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHXKEHUN HayKH, OCO3HAHWEM BaKHOCTH MOPAJIbHO-3TUUYECKUX MPUHIUIIOB B ICSTEIHLHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAaHOBKOM HA aKTMBHOE y4acTHE B PEIICHUU MPAKTUUECKUX 3a]lay MAaTeMaTUYECKOW HANpPaBICHHOCTH, OCO3HAHUEM
BOXHOCTHU MaTeMaTU4YECKOro o0pa3oBaHus Ha MPOTSHKEHUH BCEH KU3HU JIJIs1 YCIIENTHON PO eCCUOHATBLHON NeITeTbHOCTH
U pa3BUTHEM HEOOXOJIUMBIX YMEHHI, OCOZHAHHBIM BHIOOPOM U MOCTPOCHUEM WHIWBHUAYATLHON TPACKTOPUHN 00pa30BaHUS
Y )KU3HEHHBIX TJIAHOB € YYETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCTIUTAHUE:

CIIOCOOHOCTBIO K IMOIIMOHAIBHOMY M 3CTETUYECKOMY BOCHIPUSITHUIO MaTEMaTUUECKUX OOBEKTOB, 3a/iad, pPElIeHUN,
paccyXJIeHUH, yMEHUIO BUJETh MaTeMaTHIECKUE 3aKOHOMEPHOCTH B UCKYCCTRE;

5) HEHHOCTH HAYYHOT0 MO3HAHUSA:

OpUCHTAIMEH B JICSITEIHHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4HBIX MPEJACTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHs 4YeJOBEKa, MPUPOJALI W OOIIecTBa, MOHMMAaHUEM MAaTeMAaTHYEeCKOW HAyKh Kak c¢epbl 4YelI0BEeYECKOU
NEATENIbHOCTH, 3TANOB €€ Pa3BUTUS M 3HAYMMOCTH Ui PA3BUTHUS LIMBUIIM3ALMHU, OBJIAJICHUEM SI3BIKOM MAaT€MaTHUKU U
MaTE€MaTHYECKON KYJIbTYypOH KaK CPEICTBOM IO3HAHUS MHUpPA, OBJIAJICHUEM MPOCTEUIINMHU HABBIKAMH HCCIIEIOBATEIbCKOM
NEeATEIbHOCTH;

6) pusnueckoe Bocnuranue, (OPMHUPOBAHME KYJbTYPbI 310POBbS  SMOLMOHAJBHOI0 0JIATONOTYYHSL:

TOTOBHOCTBIO TPUMEHSATh MaTEMAaTUYECKHUE 3HAHUSI B MHTEPECAX CBOETO 310POBbs, BEICHUS 3J0POBOTO 00pa3a KU3HU
(3mopoBoe mUTaHHWE, COATAHCHPOBAHHBIM pEXUM 3aHATUA W OTHbIXa, peryiuspHas (Qusuyeckas aKTUBHOCTB),
c(hOpMHPOBAHHOCTHIO HABBIKA pediieKcHH, MPU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAKOTO XKe IpaBa JAPYroro 4e0BeKa;

7) 3K0JI0TM4YeCcKOoe BOCIIUTAHUE:

OpHEeHTaIMel Ha MPUMEHEHNE MAaTeMAaTHYeCKUX 3HAHUHN JJIs PEIICHUS 3a/1ad B 00JacCTU COXPAaHHOCTH OKPYIKAOIIeH
Cpenbl, IJAHUPOBAHUSA IOCTYNKOB M OLIEHKA KX BO3MOYKHBIX IOCIEICTBUI Mg OKpYXKAIOWIEW Cpelbl, OCO3ZHAHUEM
rJ100aJbHOTO XapaKkTepa SKOJOTHUYECKUX MPoOJieM U MyTel UX pelieHus;

8) ajanranus K U3MEHAKIUMCS YCJIOBUSAM COIMAJIBHON M MPUPOTHON Cpeabl:



TOTOBHOCTBIO K JEHCTBUSAM B YCJIOBHSX HEONPEEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH YEpe3
MPAKTUYECKYIO JIEATEIbHOCTh, B TOM YUCJIE YMEHUE YUUTHCA y APYTUX JIOJEH, IPUOOPETaTh B COBMECTHOM J€ATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETEHLIUU U3 OIbITa IPYTUX;

HEO0OXOIUMOCThIO B ()OPMHUPOBAHUU HOBBIX 3HAHUN, B TOM 4yHcie (HOPMYyIUpPOBaTh UAEH, MOHATHSA, TUIOTE3BI 00
0o0OBEKTaxX U SBJICHUSX, B TOM YHCIIE€ paHEe HEU3BECTHBIX, OCO3HaBaTh Je(UIUTHI COOCTBEHHBIX 3HAHUM W
KOMIIETEHTHOCTEM, MJIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAlLIMIO KAK BBI30B, TPEOYIOINN
KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMBbIE PEIICHUs] U JEHCTBUSA, (POPMYJIMPOBATh U OLIEHUBATH PUCKU U MOCIE/ICTBHS,
(opMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATBI
ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue aelcTBU:

e BBISABISITh U XapaKTePHU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMAaTHUYECKUX 0OBEKTOB, TOHATUN, OTHOIIIEHUN MEXITY
MOHATUAMH, (POPMYITUPOBATH OINpESICHUS TOHATUH, YCTaHABIWBAThH CYIIECTBEHHBIM INMPHU3HAK KiacCH(pUKAINH,
OCHOBAHUS JIJIs1 0000IICHNS M CPAaBHEHUS, KPUTEPUH IMPOBOMMOT0 aHAJIH3a;

e BOCHPHHUMATH, (HOPMYJIMPOBATH U TPEOOPA30BBIBATh CYKJICHHS: YTBEPAUTEIBHBIC U OTPUIIATEIIbHBIC, CUHUYHBIC,
JacTHBIC M O0IIKE, YCIOBHBIC,

e BBIABISATh MATEMAaTHYCCKHE 3aKOHOMEPHOCTH, B3aHMMOCBSI3H U MPOTHUBOPEYHS B (paKkTaX, TaHHBIX, HAOTIOICHHUIX H
YTBEPKIACHUAX, IPEJIaraTb KPUTEPUH JJIS1 BBISIBICHHUS 3aKOHOMEPHOCTEN U MPOTUBOPEYUN;

e JICJIATh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHMKHM, JEAYKTUBHBIX M HHAYKTUBHBIX YMO3AaKIIOUYCHUU,
YMO3aKJIHOYEHHUH 110 aHAJIOTUH;

e pa3dupaTh JOKA3aTCIbCTBA MATEMAaTHUYCCKUX yTBEPXKACHUH (IpsAMBIE HM OT TPOTHUBHOrO), TIPOBOJIHTH
CaMOCTOSITEILHO HECJOXKHBIC JIOKAa3aTeIhLCTBA MAaTEMAaTHYECKUX (PaKTOB, BBICTPAMBATH apTyMEHTAIIUIO, TIPHBOJIUTH
MIPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS,



BBIOMpPATh CHIOCO0 pelieHusl yu4eOHOM 3ajaun (CpaBHMBATh HECKOJBKO BapHAHTOB PEIICHUS, BbIOMpATh Hanbosee
MOAXOISAUIUN ¢ YIETOM CaMOCTOSITEILHO BBIACICHHBIX KPUTEPUEB).

ba3oBbIe ucciieg0BaTEeIbLCKHE NEMCTBUS .

UCIIOJIb30BaTh  BOMPOCHI KaK  MCCIEIOBAaTENbCKUA HMHCTPYMEHT TO3HaHUS, (OPMYJIUMPOBATH  BOMPOCHI,
¢ukcupyomnye NpoTUBOpeure, MpodIeMy, CaMOCTOSTENIbHO YCTaHABIMBATh MCKOMOE M JaHHOE, (OpMHUPOBATh
TUIIOTE3Y, apTYMEHTHPOBATH CBOIO MMO3ULUIO, MHEHUE;

IPOBOAUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIAHY HECJIOXHBIA IKCIEPUMEHT, HEOOJIbIIOE MCCIEI0BAHUE MO
YCTAaHOBJIEHUIO OCOOCHHOCTENH MAaTEMaTHYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKY COOOI;
CaMOCTOATENbHO (OPMYIHPOBAaTH O0OOLIEHUST U BBIBOABI 10 pe3yJibTaTaM MPOBEAEHHOTO HaOJI0ICHUS,
UCCJIeIOBAaHNUS, OIIEHUBATh JOCTOBEPHOCTH MOJYUYEHHBIX PE3YIbTaTOB, BHIBOJOB U 000OIIECHUN;

IPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOLECCA, a TAKXKE BBIABUTATh MPEAINOIO0KEHUS O €r0 Pa3BUTUH B HOBBIX
YCIIOBUSIX.

PabGora ¢ undgopmanmeii:

BBISIBIIATH HEAOCTATOYHOCTh U M30BITOYHOCTH MH(OPMAIINU, JAHHBIX, HEOOXOAMMBIX JIJIsI PEIICHUS 3a]1a4H;
BBIOMPATh, aHAJIM3UPOBATH, CUCTEMATH3UPOBATh M HHTEPIPETHPOBATH WHPOPMAIIUIO PA3IHYHBIX BUIOB M (OpM
NpeICTaBIICHUS;

BBIOMpATh (OpMY TPEICTaBICHUS WHPOPMAIMU W WLTIOCTPUPOBATH pelIacMble 3aJadd CXeMaMH, JHarpaMMaMH,
WHOU TpaduKol 1 UX KOMOMHAITUSMH,

OLICHWBATh HANEKHOCTh HWHPOpPMAIMH TIO KPUTEPHUSM, TNPEUIOKCHHBIM YYHUTEIeM WIH C(HOpPMYINPOBAHHBIM
CaMOCTOSATEIHHO.

KomMmyHuKaTHBHBIE YHUBeEPCcAIbHbIE YUeOHbIe 1eificTBUS:

BOCIIPUHUMATh U (POPMYIHUPOBATH CYXKICHHS B COOTBETCTBUU C YCIOBUSMHU M LEISIMU OOIICHHS, SICHO, TOYHO,
IPAaMOTHO BbIpakaTh CBOIO TOUKY 3PE€HHS B YCTHBIX U MUCbMEHHBIX TEKCTaX, JaBAaTh MOSACHEHUS MO XOAY PEIICHHS
3a/1a4l, KOMMEHTHUPOBATH MOJIYyUYECHHBIN pPE3yJbTaT;

B X0/€ OOCYXJE€HUs 3aJaBaThb BOMNPOCHI IO CYIIECTBY OOCYKIaeMOW TeMbl, HNpOoOJEMbI, pelIaeMoil 3aaauu,
BBICKA3bIBaTh WUJICW, HAIICJICHHBbIE HA TMOWUCK PEIICHHS, COMOCTABISATh CBOM CYXKIECHUS C CYXKICHUAMH IPYTUX



YYaCTHUKOB JAHMAJIOra, OOHApYXUBaTh pa3jIMYUME€ U CXOJCTBO NO3ULHUN, B KOPPEKTHOM (opme (opmyaupoBath
pa3HOIIaCHs, CBOM BO3PAXKECHMUS,;

IPEJICTABIATh PE3YyIbTaThl PEIICHUS 3aJlaui, SKCIIEPUMEHTA, UCCIIEIOBAaHUs, MPOEKTa, CAMOCTOSITEIbHO BHIOMPATH
(opMat BBICTYIIEHUS ¢ YUETOM 3aJ]1ay MPE3EHTAMN U OCOOCHHOCTEN ayIUTOPHH;

NOHMMAaTh W HCIOJb30BaTh IMPEUMYILECTBA KOMAHAHOM M WHIUMBUIYAIbHOW paOOThl NpPHU PEIICHUH Y4eOHBIX
MaTeMaTUYECKUX 3a/1a4;

OPUHUMATh 1€JIb COBMECTHOM NESTEeNbHOCTH, IUIAHUPOBATh OPraHM3allMi0 COBMECTHOM pabOThl, pacrpeaeiiiarh
BUJIBI pabOT, JOTOBAapUBAThCS, 00CYKIaTh MPOLIECC U PE3YNbTAT padOThI, 000011aTh MHEHUS HECKOJIBKUX JIOJEH;
y4acTBOBaTh B TIPYMIOBBIX (popmax paboThl (0OCYkJIeHHs, OOMEH MHEHHSIMH, MO3TOBbIE IITYPMBI U JPYTHE),
BBITMOJHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOMU JIEUCTBUS C JPYTMMHU 4WiIEHAMU KOMaHbl, OLEHUBATH
KayecTBO CBOETO BKJIaJa B OOLIMH MPOIYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YHACTHUKAMU B3aUMOICUCTBHUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBISATH IUIAH, aITOPUTM pEUIeHUs 3a1ayu (WM ero 4acTbh), BHIOMpPATh CIOCOO PEIIeHHs C
y4€TOM HMMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATh BapHAHTHI
pelieHnii ¢ y4¢ToM HOBOM MH(GOPMAIIUH.

CaMOKOHTpO.HI), AMOIHUOHAIbHbIN HHTEJIEKT:

BJIQJIETh CIIOCOOaMH CaMOIIPOBEPKHU, CAMOKOHTPOJIA MpoIlecca U pe3yiibTaTa pelieHus MaTeMaTHIeCKOM 3a1auH;
IPEABUAETh TPYIHOCTH, KOTOPbIE MOTYT BOZHUKHYTH IPU PELICHUU 3a/1a4l, BHOCUTh KOPPEKTUBBI B AEATEIbHOCTD
Ha OCHOBE HOBBIX 00CTOSITEIILCTB, HAACHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yJbTaTa ACATEIHHOCTH IOCTABICHHOW IIEM U YCJIOBHUSIM, OOBSCHATH MPUYHHBI
JOCTIKEHUS WU HEJTOCTUKEHUS 11EJIM, HAXOAUTh OMHMOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K xoniy oOyueHnust B 8 kjiacce 00y4aromuiics MOMYYUT CIASAYIONIUE TPEAMETHBIE PE3YIbTaThI:

Pacno3naBath OCHOBHBIE BHJbI YETBIPEXYTOJIBHUKOB, X 3JIEMEHTHI, MOJb30BATHCA UX CBOMCTBAMHU IMPU PEIICHUU
r€OMETPUUYECKUX 3aa4.

[IpuMeHsTh CBOMCTBA TOUKHU NIEPECEUEHUSI MEIMaH TPEYTroJibHUKa (IIEHTPa MaccC) B PEIICHUHU 3a4a4.

Bianete mnoHsATHEM CpeaHEW JMHUM TPEYroJibHUKAa W Tpaneluud, MPUMEHATh HUX CBOWCTBA MNpPU PEUICHUU
reomerpuueckux 3azaad. Ilonb3zoBathes Teopemoit daneca U TEOPEMON O MPOMOPLUUOHANBHBIX OTPE3KaX, MPUMEHSITh UX
TSl pELLICHUS MPAKTUYECKUX 3a7ay.

[TpuMeHsTh TPU3HAKU MTOJO0US TPEYTOJILHUKOB B PEIICHUU T€OMETPUIECKUX 3a/1ad.

[Tonms3oBatbest Teopemoit Iludaropa st permieHHs TEOMETPUUYECKHMX U MpakTHdeckux 3amad. CTpOUTh
MaTeMaTUYECKYI0 MOJIEIb B MPAKTUYECKUX 3aJladyax, CaMOCTOATENbHO JAeiaTh YEPTEXK M HAXOAUTh COOTBETCTBYIOIIUE
JUTUHBI.

Branerp NOHATHSMU CHUHYCA, KOCMHYCAa M TaHI'€HCA OCTPOrO yria NpsIMOYTOJBHOTO TpeyrosbHuKa. Ilonb3oBaThes
ATUMH MOHATUSAMH JJIS1 PEUIEHUS MPAKTUYECKUX 3a/1a4.

Boruucnars (pa3iuuHbIME CIIOCO0AMU) TUIOIIAIb TPEYTONbHUKA U TUIOHIAAN MHOTOYTOIBHBIX (DUTYp (TIOTB3YSCh, TIe
HEO0OX0IMMO, KaJbKyISITOPOM). [I[pUMEHATH MoTydeHHbIE YMEHHUS B MPAKTUUECKHUX 3a/1a4ax.

Braners MOHATHAMHU BIIMCAHHOTO U LEHTPAJIBHOTO yIia, HCIOJb30BaTh TEOPEMbI O BIMCAHHBIX YTJIaX, YIJIaX MEXIY
XOpAaMu (CEKYIIMMU) U YTJI€ MEXIy KacaTeJIbHOM U XOpJ0M P PEIICHUN T€OMETPUUECKUX 3aay.

Brnanerp MOHATHEM OMMCAHHOIO YETHIPEXYTOJbHHUKA, MPUMEHSTh CBOMCTBA OIMMCAHHOIO YETBHIPEXYTOJIBHUKA MPH
pELICHUH 3a7a4.

[IprMeHATh MOJyYEHHBIE 3HAHMS HA MPAKTUKE — CTPOUTH MATEMATHYECKUE MOJEIM JUIA 3aJa4 PEallbHOW KU3HU U
MIPOBOJUTH COOTBETCTBYIONIUE BBHIYUCICHHUS C MPUMEHEHUEM MOJ00US U TPUTOHOMETPHUU (MOJIB3YSCh, T HEOOXOAMMO,
KaJIbKYJATOPOM).

K xonny oOyuenusi B 9 kiacce 00y4aromuiics MOIYYUT CIAEAYIONIUE TPEAMETHBIE PE3YIbTaThI:



3HaTh TPUTOHOMETPHYECKHE (DYHKIIMU OCTPHIX VYIJIOB, HAXOAWTh C WX TOMOINBIO Pa3IUYHBIC JJIEMEHTHI
MPSIMOYTOJIEHOTO TPEYTOJIbHUKA («PEIICHUE MPSMOYTOJBHBIX TPEYTOJbHUKOBY). HaxoauTh (C MOMOIIBIO KAIBKYIATOPA)
JUTMHBI ¥ YTJIBI JJIS HETaOTMYHBIX 3HAYCHUH.

[Tonp3oBaThCss (OpMyIamMu TPUBEACHUS W OCHOBHBIM TPUTOHOMETPUYECKUM TOXKISCTBOM IS HAXOXKICHHS
COOTHOIIICHUH MEKy TPUTOHOMETPHUYCSCKUMHU BEITUIHMHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCMHYCOB JIJISl HAXOXJICHUS PA3TMYHBIX 3JIEMEHTOB TPEYTOJIbHHKA («PEIICHHE
TPEYTOJBLHUKOBY ), TPUMEHSThH UX MPU PEIICHUHA TEOMETPUICCKUX 3a]1a4.

BrnageTs moHATHSAMHM MpeoOpa3oBaHUS TOI00MS, COOTBETCTBEHHBIX AJIEMEHTOB MOAOOHBIX (uryp. [lomp3oBaThes
CBOMCTBaMU MOA00MS MMPOU3BOIBHBIX (DUTYP, YMETh BEIYHCIIATH JIJTMHBI M HAXOJWUTH YIJIbl Y TIOJOOHBIX Guryp. [IpuMeHITH
CBOMCTBA 10JI00MS B IPAKTUYCCKUX 3a7a4aX. Y METh IPUBOINUTH MIPUMEPHI MTOJTO0HBIX (DUTYP B OKPYIKAFOIIEM MHpE.

[Tonb30BaThCSA TEOpEeMaMU O TPOM3BEICHHHM OTPE3KOB XOpJ, O IMPOM3BEICHUU OTPE3KOB CEKYIIHMX, O KBajparte
KacaTeJIbHOM.

[Tonmp30BaThCs BEKTOpaMH, TMOHMMAaTh WX TC€OMETPUUYECKUNH W (U3WYECKHM CMBICHI, NMPUMEHSITh UX B PEIICHUH
rEOMETPUUECKUX U (U3UIECKUX 3a7ad. [[puMeHATh CKaIsipHOE TPOU3BEICHHE BEKTOPOB JJIsl HAXO0XKACHUS JIJTUH U yTJIOB.

[Top30BaThCS METOOM KOOPJWHAT HA IIJIOCKOCTH, MPUMEHSTH €ro B PElIEHUH T€OMETPUYECKUX M MPAKTUUECKUX
3a/1ad.

Braners MOHATHUSMH TPaBUIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPY>KHOCTH, JIJTUHBI AYTH OKPYXKHOCTH W paTdaHHOM
MEpBI YIJIa, YMETh BBIYUCIIATH IJIOMIAIb Kpyra U ero yactei. [IpuMeHsTh MoaydeHHbIC YMEHHS B MTPAKTHYECKUX 3a/1auax.

HaxoauTh ocu (W11 LIEHTPHI) CHMMETPUH (PUTYP, TPUMEHSTh ABMKEHHS TUIOCKOCTH B IMTPOCTEHIIMX CITyJasX.

[IpuMeHSTh MOTydeHHBIC 3HAHUS Ha TPAKTUKE — CTPOUTh MaTEMaTHYECKHE MOJENH IS 3a1ad PeajbHON KU3HU H
MIPOBOJINTH COOTBETCTBYIONINE BBIYUCIICHUS ¢ IPUMECHEHUEM TOJI00US U TPUTOHOMETPUUICCKUX (DYHKITUH (TIOJIB3YSCh, T/IE
HEO0OXO0UMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
. bubnuoreka [JOK
1 q 6 1
CTRIPEXYTOTRHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MIPOMOPIIMOHAIBHBIX OTpe3Kax, M0JI00HbIE 8 1 bubnmorexa [JOK
p ’ https://m.edsoo.ru/7f417e18
TPEYTOJIBHUKH
[nomane. Haxoxaenue miomanei
3 Tpe HIOJIHI)HI/IKOB u JI\I/IHOFO OJfSHHBIX ¢ur 6 1 Bubmmorexa [JOK
peyr a YP- https://m.edsoo.ru/7f417e18
[Tmomaau mogoOHBIX HUryp
4 Teopema IIudaropa u Havana 4 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. Biucanublie u
5 OIHMCAHHBIC YETHIPEXYTrOJIbHUKH. 4 1 bubnuoreka [JOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
bubmuoreka [JOK
6 I1 606 i 2 1
ORTOPCHHE, QLODIEHHE SHAHI https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 30 6 0
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9 KUIIACC

KoanuyecTBo 4acos DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ieioB U TeM nuudpoBbIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 8 1 bubnnorexa [JOK
CHUHYCOB. PenieHne TpeyrojbHIKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3oBanue nmogobus. Metpuueckue 5 1 bubnnorexa [JOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
B 1
3 CHTOPH ° https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
4 4 1
JlexkapTOBBI KOOPMHATHI HA TUIOCKOCTH httos://m.edsoo.ru/7f41a12¢
[IpaBusibHBIE MHOTOYTOJIBHUKH. JlTHA
5 01? HOCTH U TIJIO y; b Kpyra 8 2 Bubnmorexa [JOK
Py Hl HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanein
bu6mmoreka [JOK
6 3 1
JlBIKCHI IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 5 1 bu6mmoreka [IOK
3HAHUM https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 29 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
ara undposbie
Ne i/ Tema ypoka Konrpoabubie | IlpakTuueckue a op
Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsbl
Paspnen 1. YeTbIpexyroibHUKHU
1 [TapamienorpamMM, ero Npu3HaKu U 1 bubnnorexa [JOK
CBOMCTBA https://m.edsoo0.ru/88671af2
YacTHbIe ciTydan mapajuieorpaMMOB
2 (IpAMOYTOJILHUK, POMO, KBaJIpaT), UX 1 bubamorexa [JOK
PAOYT > POMD, KBAAPAT), https://m.eds00.ru/88671dea
MIPU3HAKK U CBOWCTBA
3 Tpanerus. PaBHOOOKas u 1 bubnuoreka [IOK
NPAMOYTOJIbHAs Tparenun https://m.eds00.ru/88672358
bu6mmoreka [IOK
4 M 1
STOR YHPOCIIMA MeuanH https://m.edsoo.ru/88672b14
bu6mmoreka [IOK
5 1
Herrpanpitast cHMMETpILA https://m.edsoo.ru/88672b14
6 KonTtponpHas padoTa o teme 1 1 bubnuoreka [JOK
"YeTbIpEXyroJbHUKN" https://m.edso0.ru/88672c9%a
Pasnen 2. Teopema ®ajieca n TeopemMa 0 MPONOPUMOHAJIBHBIX 0TPe3Kax, MO00HbIE TPEYT0JIbHUKH
7 Teopema daneca u Teopema o 1 bubmuoreka [JOK
MPOIMOPIMOHATIBHBIX OTpE3Kax https://m.eds00.ru/8867337a
8 Cpennsisi TMHUSA TPEYTOJIbHUKA. 1 bubnuoreka [JOK
Tpaneuus, e€ cpeaHsas JIUHUA https://m.edso0.ru/88672e0c
9 [IponopumoHanbHbIE OTPE3KU 1 bubmmorexa [JOK
poTopHt P https://m.edso0.ru/88673794



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88673794

bubmuoreka [JOK

10 Hentp mace B Tpeyrompiiie 1 https://m.edsoo.ru/886738fc
11 [TogoGHBIE TPEYrOJIEHUKH 1 Et?riﬂll;ﬁfciz?g}; 8673478
12 Tpu npusHaka noxo0us 1 bubnuorexa [JOK
TPEYrOJIbBHUKOB https://m.edso0.ru/8867400e
13 [MpumeHeHue Mo 00Us P PEHICHUH 1
MPaKTHYECKHX 3371a4
14 KonTponsnas pabora no teme 1 1 bubnuorexa [JOK

"[logoGHbIE TPEYroJIbHUKH"

https://m.edso0.ru/8867445a

Paspen 3. Ilnomaas. Haxoxknenue niiomaaei TpeyroibHUKOB M MHOTOYI0JIbHBIX (puryp. Ilnomaau
NnoA00HBIX puryp

15 CaoiicTBa myomaaen 1 bu6moreka [IOK
T€OMETPUUECKHUX (HUTYD https://m.edso0.ru/886745fe
DopmyJibl IS TIOIIAAN bubnuoreka [IOK

16
TpeyroJjbHUKa, MapaierorpaMma

https://m.edsoo.ru/88674a22

Brruncnenue miomnanaeii CiIoXHBIX
17 ¢uryp. [Tnomamu ¢puryp Ha 1
KJIeT4aToi Oymare

bu6mmoreka [IOK
https://m.edsoo.ru/88674e78

18 [Tnomaau mogoOHBIX HUryp 1

3a,I[a‘II/I C IIPAKTUYCCKUM

19 coJiepxkanueM. PemieHue 3amad ¢ 1 bu6mmoreka [JOK
HOMOIIIBIO METOJa BCIIOMOTaTeIbHOMN https://m.edso0.ru/88675684
IUIOIIA

20 KonTponeHas paboTa o teme 1 1 bubnuoreka [IOK

"ITnomans"

https://m.edso0.ru/8867579c

Pa3nea 4. Teopema IIndaropa u Haya1a TPUrOHOMETPHH

21 Teopema IIudaropa u eé 1



https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/88675684
https://m.edsoo.ru/8867579c

IIPUMEHEHHE

OmnpeneneHne TPUTOHOMETPUIECKUX
GbyHKIUI OCcTpOTO yria

22 MPSIMOYTOJIbHOTO TPEYTOJIbHUKA, 1
TPUTOHOMETPUYECKHE COOTHOIICHHS
B IIPSIMOYT OJIBHOM TPEYTOJIbHUKE

bub6mmoreka [{OK
https://m.edso0.ru/88675d32

23 OCHOBHOE TPUTOHOMETPUUECKOE 1 bubnuorexa [JOK
TOKJIECTBO https://m.eds00.ru/88675f44
KonTtponsHas padoTa o teme

24 "Teopema I[Tudaropa u Hauana 1 1 Bubnuorexa LIOK

TpUroHoMeTpun"

https://m.edsoo.ru/8a1407e8

Paszpgen S. Yribl B OKpy:kHOCTH. BricaHHBbIe M oM caHHBIE YeThIPEXYyroabHUKH. KacaTenbHble K
okpyxkHocTH. Kacanue okpykHOCTEH.

Brincannble 1 IEHTpaJIbHBIC YTIIBI,
25 YTOJI MeXIy KacaTeIbHOU U XOPIOH. 1
VYTaBl MEXKIY XOpAaMHU U CEKYIIUMHU

bu6mmoreka [IOK
https://m.edsoo.ru/8a141940

Brnucannble u onricaHHble
YeThIPEXYTOJIbHUKH, UX MPU3HAKH U
cBoiicTBa. [IpuMeHeHue CBOICTB
BIIMCAHHBIX U OMUCAHHBIX

26

YeThIPEXYTOJIbHUKOB P PEIICHUN
TreOMETPHUECKUX 3a/1a4

bu6mmoreka [IOK
https://m.edsoo.ru/8a140f86

BsaumHoe pacnonoxeHue IByx
27 OKPYKHOCTEH, 0011I1e KacaTelbHBIE. 1
Kacanune okpyxHocren

bubmuoreka [JOK
https://m.edsoo.ru/8a1410a8

KontpoabHasg padora mo teme "YTIIbl
p p

28 B OKpPYKHOCTHU. BrincanHnele u 1 1
OTICAHHBIE YEThIPEXYrOJIbHUKH"

bu6mmoreka [JOK
https://m.edsoo.ru/8a141c88



https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88

Paznen 6. I[loBTopenue, o6onenne 3HaHUI

29 [ToBTOpenue, 060061ICHNE, 1
cUCTeEMAaTU3alusd 3HAHUN.
bubmmoreka [{OK
30 J41 o 1
TOTOBai KOHTPOJIbHAA paboTa https://m.edsoo.ru/8a142368
OBIIEE KOJIMYECTBO YACOB I10 30

[TPOTPAMME



https://m.edsoo.ru/8a142368

9 KUIIACC

KosnnuyectBo 4yacos DJIeKTPOHHbIE
New/m | Tema ypoka Kontpoabubie | IIpakTnyeckne Aara wHppoEbie
Bcero H3y4eHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI pecypest
1 Omnpenenenre TPUrOHOMETPUUECKUX 1 bubnuorexa [JOK
¢byskuuit yrinos ot 0° no 180° https://m.edsoo.ru/8al424bc
2 ®opmyIbl IPUBEACHUS 1
bubnuoreka [IOK
3 Teopema kociitycos L https:// m.edso;I ru/8al42dse
4 Teopema cuHyCcOB 1
5 Haxoxaenue nivH CTOpOH U 1 bubmuorexa [JOK
BEJIMYMH YIJI0B TPEYTrOJbHUKOB https://m.eds00.ru/8a1430b0
6 Pemenne TpeyroibHUKOB 1 bubmorexa [IOK
https://m.edsoo.ru/8al42ac0
7 [IpakTueckoe MprUMEHEHUE TEOPEM 1
CHUHYCOB U KOCHHYCOB
8 KonTtponpHas padoTa o teme 1 1 bubnuoreka [JOK
"Pemenue TpeyroJibHUKOB" https://m.edsoo.ru/8a14392a
9 [Tonsatue o mpeoOpa3zoBaHUU 000U 1 Et?[i?;;f:;i)gﬁgalﬁabo
10 COOTBETCTBEHHBIE DIIEMEHTHI 1 bubnunoreka [JOK
MoA0OHBIX Uryp https://m.edsoo.ru/8al43de4
Teopema 0 Ipon3BeIeHUN OTPE3KOB
1 XOpJ, TEOpEMa O IPOU3BEICHUN 1 bubnuoreka [IOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al442da
KBaJIpaTe KacaTeabHOM



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a1442da

IIpuMeHeHne TeopeM B peLLIEHUN

bubmuoreka [JOK

12
FeOMETPUUYECKUX 3a]1a4 https://m.edsoo0.ru/8a144578
KonTtposnsHas paboTa o teme
13 "ITpeobpazoBanne mogooOusI. bubnuorexa [JOK
Mertpuueckrue COOTHOLICHHUS B https://m.edsoo.ru/8a1447a8
OKpyxHOCTH"
Omnpenenenre BEKTOPOB.
14 DU3NYECKUN U TEOMETPUUYECKHI bubmorexa HOK
p https://m.edso0.ru/8a144960
CMBICIT BEKTOPOB
CrnoxeHre ¥ BEIYUTaHUE BEKTOPOB,
YMHOKEHHE BEKTOpA Ha YHCIIO.
15 Paznosxenue BekTopa 1o 1B bubmorexa TOK
p AEYM https://m.edsoo.ru/8a144d52
HEKOJUTMHEAPHBIM BEKTOPaM.
Koopnunatsl BekTopa
CkansipHO€ NMPOU3BEACHNUE BEKTOPOB,
16 €ro IpUMEeHEHHUe JJIs1 HaXOKICHUS Bubmmorexa [JOK
P A A https://m.edso0.ru/8a14539¢c
JUIMH U YTJIOB
Pemenue 3a1a4 ¢ momMoIsko
17 BeKTOPOB. [I[puMeHeHrne BEKTOpOB bubmorexa HOK
POB- 1P P https://m.eds00.ru/8a1458c4
JUIS pelleHus 3a1a4 (QU3nKu
18 KonTtponpHas padoTa o teme bubnuoreka [JOK
"Bekrops" https://m.edso0.ru/8a145b08
19 JlexkapTOBBI KOOPAMHATHI TOUEK Ha
MJI0CKOCTH
YpaBHeHHUE NIPAMON. YpaBHEHUE
20 OK HocTu. KoopauHaTBI TOUEK bubmnorexa [IOK
Py ' p . https://m.edsoo.ru/8al145c48
MepeceyeHus] OKPY>KHOCTH U MPSIMOU
21 MeTtox KoOpAMHAT IIPU PELLIEHUN



https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48

TCOMECTPHUUCCKUX 3a1a4,
MPAaKTUYCCKUX 3ada4

KonTtponsHas paboTa o teme

bubmmoreka [{OK

22 "HeKapTOBfI KOOPAHATRL Ha ! https://m.edsoo.ru/8al46e0e
TIJIOCKOCTH

93 [IpaBHiIbHBIE MHOTOYTOJIBHUKH, 1 bubnuorexa [JOK
BBIUHCIICHUE UX DJIEMEHTOB https://m.edsoo.ru/8al46fda
Yucno n. J{nuHa OKpYKHOCTH.

24 JliiHa AyTH OKPYXHOCTH. 1 bubnuorexa [JOK
Pannannas mepa yria. Ilnomans https://m.edsoo.ru/8a1472c8
KpyTa, CeKTopa, CerMeHTa

o5 IlonsaTtre o ABMXKEHUH TIJIOCKOCTH. 1 bu6moreka [IOK
[TapamienpHbII IEPEHOC, TOBOPOT https://m.edsoo.ru/8a147c82

26 [IpumeneHnne ABMKEHUI TPU 1 bubmuorexa [JOK
pELICHUH 3a/1a4 https://m.edsoo.ru/8a1480e2
KonTtponsHas padoTa o remam

27 "[IpaBUSIbHBIC MHOTOYTOJIbHUKH. 1
OKpyXHOCTb. JIBUIKEHHS TIIOCKOCTH"

08 [ToBTOpEeHuE, 0600IICHNE, 1 bu6mmoreka [JOK
cucTeMaTu3aIys 3HaHUH. https://m.edsoo.ru/8a148524

bubmuoreka [JOK
29 Hrorosas konTpostbHas pabota 1 https://m.eds00.ru/8a148920
OBUIEE KOJIMYECTBO YACOB I10 29

I[TPOTPAMME



https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
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YYEBHO-METOANUYECKOE OBECIIEYEHME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3BATEJIBHBIE YUEBHBIE MATEPUAJIbI JJIA YYEHUKA
* ['eometpus, 7-9 knaccel/ Atanacst JI.C., byty3oB B.®., Kagomues C.b. u
npyrue, AkuuonepHoe oouectBo «M3narensctBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI 1JISI YUUTEJIA

Marematuka. ['eomerpust : 7—9-e kiaccol : 0a30BbIM YPOBEHD : METOJIUUECKOE
nocobue k M34 npenmeTHOM TuHuK yueOHUKOB 110 reometpun JI. C. AtanacsiHa,
B. ®. byry3sosa, C. b., Kagomuesa u ap./ — 2-e uzza., crep. — Mocksa :
[Ipocsemenne, 2023 — 48 c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://lesson.edu.ru/
https://infourok.ru/
https://uchi.ru/teachers/lk
https://fg.resh.edu.ru



https://fg.resh.edu.ru/

PABOYASA ITPOT'PAMMA
YUEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA»
AJiA o0yyarommxcs 8-9 kiaccos

HOACHUTEJIBHASA 3AIIMCKA

B coBpeMeHHOM 1H(PPOBOM MHpE BEPOSTHOCTh M CTATHUCTHKA MPUOOpPETAIOT
BCE OOJIBIITYIO 3HAYMMOCTh, KaK C TOYKH 3PEHHUS MPAKTUYCCKUX MPHIOKCHHUH, TaK
U UX POJH B 00pa3oBaHUM, HEOOXOIUMOM KaXKIOMY 4elloBeKy. Bo3pacrtaer yncio
npodeccHii, MPU OBJIAJICHUN KOTOPBIMHU TpeOyeTCs Xopomias 0a3oBas MOATOTOBKA
B 00JacCTH BEPOATHOCTH W CTATHCTHKH, TakKas IOATOTOBKA Ba)KHA IS
MPOIOJDKEHUST 00pa30BaHMS U I YCTICITHOW MpodeccnoHaIbHOM Kapbephl.

Kax b1l 4esmoBek OCTOSTHHO MTPUHUMACT PEIICHHSI HA OCHOBE UMCIOIIUXCS Y
HETO JIaHHBIX. A JII1 000CHOBAHHOT'O TIPUHSITHS PEIICHUS B YCIIOBUSX HEIOCTaTKa
WM u30bITKa MHOOPMAIMK HEOOXOAUMO B TOM YHCJIE XOPOIIO CPOPpMHUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTUYCCKOE MBIIILJICHUE.

NMeHHO TOATOMY OCTpO BcTaima HEOoOXOAUMOCTh CcOpMHpPOBATH Y
oOy4arommxcs GyHKIMOHAIBHYIO IPAMOTHOCTD, BKJTIOYAIOIIYIO B C€0s1 B KA4eCTBE
HEOTHEMJIEMOM  COCTaBISIOIIEH  yMEHHWE  BOCHPUHMMATh M KPUTHYECKH
aHAIM3UPOBATH MHGOPMAIIHIO, IPEACTABICHHYIO B Pa3IUYHBIX (popMax, TOHUMATh
BEPOATHOCTHBIM XapakTep MHOTMX peajlbHbIX MPOLECCOB M 3aBUCUMOCTEM,
IPOU3BOJIUTh MPOCTEHIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B yueOHOM Kypce€ ¢ OCHOBHBIMU NPHUHIIMIIAMU cOOpa, aHallu3a U
NpEICTaBIICHUsT JaHHBIX M3 PA3IUYHBIX cep KU3HM 00IIecTBa W TOCYAapCTBa
npuoOimaer oO0ydJaronuxcs K OOIISCTBEHHBIM HHTepecaM. M3yueHne OCHOB
KOMOMHATOPUKH PAa3BHBACT HABBIKM OpTraHHM3allMu mepedopa M Mojcuy€Ta 4ucia
BapUAHTOB, B TOM YHCJI€ B MIPUKJIAJAHBIX 33a/ladyaX. 3HAKOMCTBO C OCHOBAaMHU TEOPHH
rpadoB co3maéT MaTeMaTHYeCKUil GyHIaMEHT Ji1 (OPMHUPOBAHUS KOMIICTEHIIUH B
obnact MHPOPMATUKHU U TUPPOBBIX TeXHOJOTHH. [Ipy M3yuyeHUH CTATHCTHKU H
BEPOSITHOCTA O0OTAMIAlOTCs TMPEJCTaBICHUSI OOyYaIOIIMUXCA O COBPEMEHHOM
KapTUHE MHUpa M METOJax €ro HcCienoBaHus, (HOpMHUpPYETCS NMOHMUMAHHUE POJH
CTAaTHCTHKHU KaK UCTOYHHKA COIMAIBHO 3HAYMMOU MHPOPMAIINH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSTHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBMM C MaHHBIMU TEISIMH B CTPYKTYpE MPOTpamMMbl y4eOHOTO
Kypca «BeposSTHOCTh M CTaTHCTHKA» OCHOBHOTO OOIIEro 00pa3oBaHMs BBIICICHBI
CIIEYIONINE CONepKaTeIbHO-MeToandeckue auHun: «lIpencraBnenne MaHHBIX H
ommcareNbHas CTATUCTUKA», «BepoATHOCTH», «DIEMEHThI KOMOWHATOPHUKNY,
«BBenenue B Teopuro rpadoBy.

Conepxanue nmuann «lIpencraBneHue MaHHBIX M ONMUCATEIbHAS CTATUCTUKAY
CIIYy)KUT OCHOBOW Jii (OPMHPOBAHUSI HABBIKOB pabOThl ¢ HH(MOpMalueil: oT



YTeHHs] W MHTEpHpeTaluy HHPOpMalHuHu, NPEACTaBICHHOW B TalnuIax, Ha
auarpaMMax M rpagukax, A0 cOopa, NpEICTaBICHUS W aHalu3a JaHHBIX C
WCIIOJIb30BAHUEM CTAaTUCTHUYECKUX XApaKTEPUCTUK CPEAHUX U PACCEHBAHUS.
Pabotast ¢ naHHbIMH, OOy4aroluecs ydaTcsli CUMTHIBaTh W WHTEPIPETUPOBATH
JAQHHBIE, BBIIBUTaTh, APTYMEHTHPOBATh U KPUTHUKOBATH NPOCTEUINNE THUIOTE3HI,
pa3MbIIUIATh HajJ (DAaKTOpaMH, BBI3BIBAIOIIMMU H3MEHYMBOCTH, U OLIEHUBATh UX
BIIMSIHUE HA PACCMATPUBAEMbIE BETMYMHBI U TIPOLIECCHI.

NHTYUTUBHOE NpPEACTABICHUE O CIy4YaMHOW W3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEH W TEHACHUMN CTAHOBUTCS MOTHUBUPYIOLIEH OCHOBOW IS
U3YUYEHUs TEOPUM BEPOATHOCTEW. bomplioe 3HaueHWE HUMEIOT MPAKTUYECKHE
3a/1aHus1, B YACTHOCTH OMBITHI C KJIIACCHYECKUMH BEPOSITHOCTHBIMU MOJAEIISIMU.

[loHsiTHEe BEPOSTHOCTH BBOAMTCA KaK Mepa MPaBIONON00MsS ClIy4dailHOro
coObrtus. Ilpm wu3ydyeHuun ydeOHOro Kypca oOydarmuecs 3HAKOMSTCS C
OPOCTEMIIMMU  METOJAMHM  BBIYMCJIEHUS  BEpPOSITHOCTEM B CIIy4YalHBIX
AKCIEPUMEHTAX C PaBHOBO3MO>KHBIMU 3JEMEHTapHBIMU HCXOJIaMH,
BEPOSATHOCTHBIMHM 3aKOHAMM, MO3BOJIAIOIIMMHU CTaBUTh U pElIaTh Oojee CIOKHBIC
3amaun. B ydeOHBIM Kypc BXOAST HayajbHbIe NPEJICTABICHUS O CIIyYalHBIX
BEJIMYMHAX U UX YHUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYalOIIUXCS C
MHOKECTBAMH U OCHOBHBIMH OIE€pALUSIMU HaJ MHOXECTBAMH, PACCMATPUBAIOTCS
npUMeEpbl TPUMEHEHHUs Uil pEUIeHUs 3a]ad, a TAaKKe HCIOJIb30BaHUA B JIPYTHUX
MaTEMaTHYECKUX Kypcax U YU4eOHBIX IIpeIMETax.

B 89 xnaccax usyuaercs ydeOHbI Kypc «BeposSTHOCTh M CTaTHCTHKa», B
KOTOpbIA  BXOHAT pasnenbl: «lIpeacTaBneHue [aHHBIX W ONMUCATEIbHAs
CTaTUCTUKa», «BeposTHOCTB», «DneMeHThl KOMOWHATOpUKW», «BBeneHue B
TEOpHIO TPadoBy.

Ha u3yuenue yuebHoro kypca « BeposiTHOCTh U CTaTUCTHKA» OTBOJUTCA: B §
Kjacce — 13 4acoB, B 9 Kjacce — 10 YacoB.



COIAEPKXAHUE OBYYEHUA
8 KIIACC

[IpencraBnenne n1aHHBIX B BUjIE TaOJIUIl, TUarpaMm, rpad)ukoB.

MHOXeCTBO, JJIEMEHT MHOXECTBA, MOAMHOXeCTBO. Onepauuu Haj
MHOXECTBaMH: O00bEIMHEHHE, NepeceueHue, nonojHeHue. CBoilcTBa omnepanuii
HaJl MHOXXECTBAMM: IEPEMECTUTEIBbHOE, COYETATENbHOE, paCIpeAeIUTEIbHOE,
BKJIIOUeHUs. Vcnonb3oBaHue rpadUueckoro TMPEACTaBICHUS MHOMXKECTB IS
OMHCaHUs peabHbIX MPOLIECCOB U SIBICHUM, MPU PEIICHUU 3a7a4.

N3mepenue paccenBaHus AaHHBIX. [[ucrepcusi U CTaHIApTHOE OTKIOHEHUE
YUCJIOBBIX HA0OPOB. J[MarpamMmma paccenBaHusl.

DneMeHTapHble COOBITHS  ciiydaiiHOro ombiTa. Ciy4ailHble  COOBITHSI.
BepositHoct  coObiTuii. OnBITBI ¢ PaBHOBO3MOXXHBIMU ~ JIEMEHTapPHBIMU
coopiTuaMU. CiydaifHbiii BBIOOP. CBSA3b MEXKYy MAJTOBEPOSATHBIMH M MPAKTUICCKH
JIOCTOBEPHBIMH COOBITHUSMH B TIPUPO/IC, OOIIECTBE U HAYKeE.

JlepeBo. CBolicTBa J€peBbEB: €AMHCTBEHHOCTh IIYTH, CYIIECTBOBAHUE
BUCSIYCH BEPIIMHBI, CBSI3b MEXIY YHCIOM BepIIMH M uuciom peodep. I[lpaBuio
yMHOKeHus. Pemenue 3aay ¢ momonibio rpados.

[IpotuBomnonoxkueie coObiTus. Juarpamma Oinepa. OObenuHeHue u
nepeceueHue coOwbiTuil. HecoBmectHble  coObiTHs. DopMmyna  CIOXKEHHS
BEpOATHOCTEH. YCIOBHas BeposATHOCTh. llpaBmiio ymHOoxenusa. HeszaBucumsbie
coObrTus. IlpencraBnenue sKcriepuMeHTa B BHJE JepeBa. Pemienuwe 3agad Ha
HaXO0XJICHUE BEPOSATHOCTEH C TIOMOIIBIO JIepeBa CIy4ailHOTO SKCIEpPUMEHTA,
auarpamm Dilniepa.

9 KIIACC

[IpencraBinenne naHHBIX B BUjAe TaOmuI, AuarpamMm, TIpaduKoB,
WHTEpIpeTanus JaHHBIX. UTeHne u mocTpoeHue Tabaull, nuarpamm, rpad)ukoB o
pEeaJIbHBIM JAHHBIM.

[lepectanoBku u ¢akropuan. CoueTaHusi U YUCIO coueTaHu. TpeyroabHUK
[Tackans. Pemenue 3aa4 ¢ MCMOJIb30BAHUEM KOMOUHATOPUKH.

['eomerpuueckass BeposTHOCTh. CiydalHBI BBHIOOpP TOYKH U3 (QUTYPHI HA
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

Ucnbitanune. Ycnex u Heyaaua. Cepus HCHOBITAHUM 10 MEPBOTO ycmexa.
Cepust ucnbiTanuii bepHymnu. BeposTHOCTH COOBITUI B CEpUM HCIBITAHUM
bepnymnn.

CiyuaiiHasi BeJIMYMHA W pAcCIpeleNiCeHHE BEpOSATHOCTEM. MaremaTnyeckoe
oXugaHue u jaucnepcus. lIpuMepbl MareMaTH4eCKOro  OXKHAAHUS — Kak
TEOPETUYECKOr0 CPEAHEr0 3HAYECHUS BEJIMYMHBI. MaTeMaTH4ecKoe OXUAAHUE U



JUACTIEPCUS  CIIyYaWHOM BEIMYMHBI «YHUCJIO YCIEXOB B CEPUM UCIBITAHUN
bepnymmy.

[TonsiTue o 3akoHe OoybIIKMX yucell. M3MepeHue BepOsSTHOCTEH C MOMOIIBIO
yacToT. Poyib 1 3HaueHUE 3aKOHA OOJIBIINX YUCEN B MPUPOJIEC U OOIIIECTRE.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTbD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«BeposITHOCTB M CTaTUCTHKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUAM  POCCHUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOIEAYyp IPakJaHCKOro olliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOW Ha aKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUIYATbHON TPACKTOPUH 00Pa30BaHUs U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHHUH, YMEHHIO BHUIETbH
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMaHHEM MaTeMAaTUYeCKON HayKd Kak c¢epbl ueI0BedYeCKOn
NEATEeNIbHOCTH, ATANoOB €€ pa3BUTUS M 3HAUYUMOCTU JIJISl Pa3BUTHUS LIMBUIIM3AIUY,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICcCTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuUTaHHMEe, (POPMHMPOBAHHE KYJIBTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA pe(IIeKCUU, NPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAHHOCTU OKPY’KAIOIIEeW Cpe/pl, IJIaHUPOBAHUS TOCTYNKOB U
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBHSIM B YCJIOBHUSX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM 4YHUCIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHPOBATH
NpUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Joruyeckue 1ecTBU:

e BBIBISITh W XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUNA MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICICHNs] ~ TIOHSTH,  YCTaHABIMBATh  CYMIECTBCHHBIH  MPU3HAK
KIaccuuKaIi, OCHOBaHUS i OOOOIIEHWS W CpPaBHEHWS, KPUTECPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCIHpPUHUMATh, (QOpMyTHpOBaTH ©  NPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEpUTEIbHBIE W OTPHUIATEbHBIC, CIWMHWYHBIC, YacTHBIC W O0OIIHe,
YCIIOBHEIE;



BBISBISTh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
NpoTuBOpeurss B (aKkTaX, [AAHHBIX, HAOMIOACHUSAX U YTBEPKIACHUSIX,
npeajaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUCHUHN 110 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUM (IpsMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECTOKHBIE JI0Ka3aTeNbCTBA
MaTEMaTUYEeCKUX (PAKTOB, BBICTpAMBaTh apPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4yeOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUMAHTOB pEIICHMs, BBHIOMpaTh Haubosiee NOAXOIAIMH C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEN0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIONIUE MPOTHUBOpEUYUE, NpodieMy,
CaMOCTOSITEJIbHO ~YCTAaHaBIMBATh HMCKOMOE M JaHHOe, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEKIY COOOI;
CaMOCTOATENIHHO (POpMYNIUPOBaTH 000OIIEHHS W BBIBOJBI M0 pe3yJjbTaTam
NPOBENEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TAKKE BBIIBHUIAThH
IPEATOJIOKEHUS O €0 Pa3BUTUH B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJU3UPOBAaTh, CHUCTEMATU3UPOBAaTh W HWHTEPIPETHPOBATH
UH(GOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpeICTaBICHNUS,

BbIOMpaTh (QopMy TMpeAcCTaBiIeHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMH, JIuarpaMMaM#, WHOW Tpadukoil u ux
KOMOMHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HMH(POpPMAIMK 1O KPUTEPHSIM, MPEITIOKECHHBIM
yduTesaeM Win chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBbIE YHHBEpPCAJIbHbIE Y4eOHbIe IeCTBHSA:

BOCIIPUHUMATH U (DOPMYIUPOBAThH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMHU
U LeJISIMU OOIIEHUS, SICHO, TOYHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PECHHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHECHUSA MO XOAY PEIICHUS
3aJ1a4i, KOMMEHTHUPOBATh MOJIYUYEHHBIN PE3YIIbTAT;

B XOJIe 0OCYXXJIeHHsI 3aJlaBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOIl TEMBI,
npoOJieMbl, perniaeMoi 3ajauu, BHICKA3bIBATh UJI€U, HAIlCJICHHBIE HA MOUCK
pELIEHUs, COIOCTABIATL CBOU CYXICHUS C CYXKICHUAMH JIPYyTUX
YYaCTHUKOB JHaliora, OOHApYyKUBATh pPa3IU4YMEe U CXOJICTBO MO3UIIMM, B
KOppEeKTHOHU (hopMe popMyIupoBaTh pa3HOTIacHsl, CBOU BO3PAKECHUS;
IIPEJICTABIIATH PEe3yIbTATHI peLIeHUs 3aJa4u, JKCIIEPUMEHTA,
UCCJIEJIOBAHUS, TTPOCKTA, CAMOCTOSITEILHO BEIOUPATh (hOpMaT BBICTYILJICHUS
¢ yuéToM 3aja4 Mpe3eHTAUN U OCOOEHHOCTEN ayIUTOPUH;

IIOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U UHIAUBUIYAJIbHOU
paboTHI NP pPEIICHUN YIEOHBIX MATEMATHYECKUX 3a/1a4;

MIPUHUMATh L€JIb COBMECTHOM JEATENBHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOW paboOThI, pachnpenensTh BUIBI paldOT, TOroBapUBAThCA,
0o0CyXIaTh MPOIECC U Pe3ydbTaT paboThl, 00001aTh MHEHUS HECKOJIbKUX
JIIO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCy)JaeHus, O0OMeH
MHEHHSIMU, MO3TOBBIC IITYPMBbI U JIPYTHUE), BHITIOJHITH CBOIO YacTh PaOOThI
U KOODJIMHUPOBATH CBOU [JEUCTBUA C JPYTMMH UWICHAMU KOMAaHJbI,
OIICHMBAaTh KAaueCTBO CBOEro0 BKJIaJa B OOIIUH MPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBaHHBIM YUYaCTHHKAMH B3aHMOACHCTBHUSI.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH, AJITOPUTM pELICHUs 3aAaud (WM €ro
4acTh), BBIOMPATH CMOCOO peHieHUsi ¢ y4€TOM HUMEIOIIHUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEW, AapryMEHTHpPOBAaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISA IIpoliecca U pe3yJibraTa
pELICHUsI MAaTEMATUYECKOU 3a/1a4H;

NPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIN U
YCIIOBUSIM, OOBSICHSITH NMPUYUHBI JOCTHKEHUS WU HEIOCTUKEHHUS LENH,
HaXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 8 kjacce O0OydYaromuiicss TMOJIYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

N3Bnekats U mpeoOpa3oBbIBaTh WH(OpMAIUIO, TPEACTaBICHHYIO B BHJEC
TaOIuI, AUarpamm, rpauKoB, NPEICTABIATh JaHHBIE B BUJE TaOIHI, JUarpamm,
rpaduKoB.

OnuceiBaTh JAaHHBIE C MOMOUIIBI0 CTATUCTHUYECKUX IOKA3aTEIEH: CPEeIHUX
3HA4YCHUI U Mep paccenBaHus (pa3Max, JUCHIEPCUS U CTaHIApTHOE OTKJIOHEHUE).

HaxoauTh 4acTOTHI YMCIOBBIX 3HAYEHUM U YACTOThI COOBITHI, B TOM YHCIIE
1o pe3yJibTaTaM U3MEPEHUHN U HAOIIOICHUM.

HaxoauTh BEpOSITHOCTH CIy4allHBIX COOBITUM B OMBITaX, 3HAsl BEPOSTHOCTU
AJIEMEHTApHBIX COOBITUH, B TOM 4YHCJIE B OINBITAX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

Hcnonw3oBaTe rpadudeckue MOACHH: JEPEBO CIy4allHOrO SKCIEPUMEHTA,
JIyarpaMmbl Dilliepa, YhcioBas npsimas.

OnepupoBaTh MNOHSATHSIMH: MHOXECTBO, TOJAMHOKECTBO,  BBINOJHSTH
omepali  HaJ MHOXECTBaAaMHU: OOBEIUHECHHE, TIepeceyueHre, JIOMOJHEHUE,
NEPEUYUCIISITH AIEMEHTHI MHOXKECTB, IPUMEHSTh CBOMCTBA MHOMXKECTB.

Hcnonb3oBaTh Tpaduyueckoe Npe/ICTABICHUE MHOXKECTB M CBSI3EH MEXKIy
HUMH 71 ONTMCAHMS TIPOLIECCOB U SIBJIEHUI, B TOM YHWCJIE NIPU PEIICHUU 33134 U3
JIpYyTruX y4eOHBIX IPEIMETOB U KYpPCOB.

K xoniy oOyuenus B 9 kiacce oOydaromiuiicss MOJNYYHUT CIIETYIOIIHNE
PEAMETHBIE PE3YIIbTATHI:

W3Bnekate u mpeoOpa3oBbBaTh WHGOPMAIUIO, MPEACTABICHHYIO B
pPa3TUYHBIX HWCTOYHHMKAX B BUJE TaONMuUIl, nuarpamm, rpauKoB, MPEICTaBIATh
JaHHBIE B BHUJIC TaOJIUII, TUarpaMM, rpaduKoB.

PemaTte 3amauum oOpraHuW30BaHHBIM TEpPeOOPOM BAPUAHTOB, a TaKXKE C
MCITIOJIb30BaHUEM KOMOWHATOPHBIX MPABUI U METOJIOB.

Hcnonp30BaTh OmucaTesibHbIE XapaKTEPUCTUKH [JI MACCUBOB YHCIIOBBIX
JAHHBIX, B TOM YKCJIE CPEJHUE 3HAUYCHUSI U MEPBI PACCEUBAHUS.

HaxoauTe 4acTOTHl 3HAYEHU M YaCTOTHI COOBITHS, B TOM YHCJIE MOJIb3YSCh
pe3yabTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHU.

HaxomuTe BEpOATHOCTH CIyYalHBIX COOBITUN B M3YYEHHBIX OMBITAX, B TOM
YHUCJI€ B OMNBITaX C PABHOBO3MOKHBIMHU 3JIEMEHTAapPHBIMU COOBITHUSIMH, B CEpHUAX
WCMBITAHUH JI0 TIEPBOTO yCIIEXa, B CEPUAX UCIBITAHUN bepHysuin.

NmeTp mnpencraBieHWE O CIy4allHOM BEJIMYMHE W O PaCIpPENCICHUU
BEPOATHOCTEMN.



NmeTs mpenacTaBieHHE O 3aKOHE OONBIIMX YHCEN KaK O MpPOsSBICHUU
3aKOHOMEPHOCTH B CIy4YailHOW M3MEHYHMBOCTH U O POJIM 3aKOHA OONBIINX YHCET B
MPUPOJE U OOIIECTBE.
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bu6mmoreka [IOK
> Brenenne B Teopuio rpagos 2 https://m.edso0.ru/7f417fb2
bu6mmoreka [JOK
6 C i 0 3
JIYHAHHBIC CODBITHA https://m.edso0.ru/7f417fb2
7 O0o001Ienre, cucTeMaTH3anus 3SHaHUH 1 1 Eg{iﬁﬁf{iﬁgﬁﬁ £417Fb2
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 13 1 1
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9 KUIIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
bubmmoreka [IOK
1 II 1
OBTOpeHHeE Kypcea 8 Knacca https://m.edsoo.ru/7f41a302
bubmmoreka [IOK
2 2 1
DIEMEHTBI KOMOHHATOPHIKH https://m.edsoo.ru/7f41a302
3 T'eomerpuueckas BEpPOATHOCTh 2 bubmorexa LOK
P p https://m.edsoo.ru/7f41a302
bu6moreka [IOK
4 )51 b 2 1
CHBITAHIE bEPHYILTH https://m.edsoo.ru/7f41a302
. bu6mmoreka [IOK
5 C 2
MIyHaHHas BeIHHHa https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
6 00600 1 1
ODIICHHE, KOHTPOJIE https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 9 1 2



https://m.edsoo.ru/7f41a302
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Mara uudposbie
Ne n/m Tema ypoka Konrpoabubie | IlpakTnueckue
Bcero H3y4eHHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsbl
Paznen 1. [loBrOopenue kypca 7 kiacca.
[IpencraBnenue qaHHBIX.
OnucarenbHasi CTaTUCTHKA.
CrnydaiiHas u3aMeH4nBoCcTh. CpenHue
11 gucioBoro Habopa. CiyJaitHbie 1 bubmuorexa [JOK
' coObITHA. BEeposSTHOCTH M 4aCTOTHI. https://m.eds00.ru/863f029e
Knaccuueckne moaenu teopuun
BEPOSITHOCTEH: MOHETa U UrpajibHast
KOCTh

Pasnen 2. OnucarenbHas craTucThka. PaccenBanue NaHHBIX

Ortknonenus. [ucnepcust 4MCiIoBOro

Habopa. CTaHgapTHOE OTKJIOHCHHE bubnuoreka [JOK
2.1 1
yucioBoro Habopa Jlmarpammer https://m.edso0.ru/863f0a50
paccenBaHUs
Paznen 3. MHoxecTBa
MHO03k€ecTBO, TOJAMHOXKECTBO.
Onepanuu HaJ MHOKECTBAMMU:
p bu6mmoreka [JOK

3.1 o0BbeAMHEeHNE, TIepeceYeHUe, 1

. . https://m.edso0.ru/863f1180
nonosiHeHue. CBoOMCTBa onepanui

Haa MHOXXCCTBaMM:



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f1180

[IEPEMECTUTENBHOE, COUETATEIBHOE,
pacnpeenuTeNnbHOE, BKIIOYEHUS

3.9 I'paduueckoe npeacraBieHne bubnuorexa [JOK
' MHOKECTB https://m.edso0.ru/863f198c
33 KonTposnsHast paboTa o Temam bubnuorexa [JOK

"Cratuctuka. MHOXeCTBa

https://m.edsoo.ru/863f1784

Paznen 4. BepoaTHOCTH Clly4altHOTO COOBITHS

4.1

OnemeHTapHble coObITHS. CllyyaiiHbie
COOBITUSA

bubmmoreka [{OK
https://m.edsoo.ru/863fldec

4.2

BraronpusTcTByronue 3JeMeHTapHbIC
coObITHA. BeposTHOCTH COOBITHIA.
OMNBITHI ¢ PAaBHOBO3MOXXHBIMHA
AIIEMEHTAPHBIMHU COOBITHSMHU.
Crny4daifHbIi BEIOOD

bu6moreka [IOK
https://m.edsoo.ru/863fldec

4.3

[IpakTrueckast pabota "OMBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObITUAMH"

bu6mmoreka [IOK
https://m.edsoo.ru/863f235a

Paznen

5. Beenenue B Teoputo rpadon

5.1

Hepeso. CBolicTBa gepeBa:
€MHCTBEHHOCTb IyTH,
CYILLECTBOBAHUE BUCAYEH BEPIINHBI,
CBSI3b M€Ky YUCJIOM BEPILIKH U
yrcnoM péoep. [IpaBuno ymHOKeHUs

bubnuoreka [JOK
https://m.edsoo.ru/863f2a4e

Paznen

6. Ciy4aiiHbie COOBITHSA

6.1

IIpoTHBOIOIO)KHOE COOBITHE.
Huarpamma Jitnepa. OObeTMHEHNE U
nepeceyeHune coObITHi

bu6nmoreka [JOK
https://m.edsoo.ru/863f2f8a



https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f2a4e
https://m.edsoo.ru/863f2f8a

HecosmecTHbie coObiTust. Dopmyna
6.2 CII0KeHUs BeposATHocTel. [IpaBuio
' YMHOKEHHSI BEPOSITHOCTEH. Y CITOBHASI

BEpOSATHOCTh. He3aBucumbie cOOBITHS

bubmuoreka [JOK
https://m.edso0.ru/863f3372

6.3 [IpencraBnenue ciry4aifHOTO

OKCIICpUMCHTA B BUAC JICPCBA

bubmmoreka [{OK
https://m.edsoo.ru/863f3cbe

KonTtponbHas pabota no temam
6.4 "Cnyualinble coObITUSI. BEposSTHOCTS.
I'pader"

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne ara undposbie
Tema ypoka Konrpoiasbubie | IlpakTHyeckue A op
n/n Bcero H3y4eHHusi | oOpa3oBaTeJibHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. IloBTOpenue kypca 8
RJIacca
[IpencraBnenue nanHbix. OnucaTeabHass
11 cratuctuka. Onepanuu HaJl COOBITUIMU 1 bubnmorexa [JOK
o ' pall . A ' https://m.edso0.ru/863f47ea
HezaBucumocts coOBITHI
Pa3znen 2. JineMeHTHI KOMOMHATOPUKHU
KomMOuHnaTopHO€ paBUI0O YMHOXKEHUSI.
bu6mmoreka [IOK
2.1 [TepectanoBku. ®akropuan. Couyeranus u 1
. https://m.edsoo.ru/863f4el6
yucno couetanuid. Tpeyronpauk [Tackans
[IpakTuueckas padota "Beruncnenue
99 BEPOSITHOCTEH C UCIOJIB30BAHUEM 1 1 bubnuoreka [JOK
' KOMOMHATOPHBIX (DYHKIIUN SJIEKTPOHHBIX https://m.eds00.ru/863f5208
Tadauir"
Pa3nen 3. 'eomeTpuyeckasi BepOATHOCTb
I'eomeTrpuueckas BEpOSITHOCTb.
31 CrnyyaitHblii BIOOD TOUKH U3 GUTYPHI HA 1 bubnunoreka [JOK
' IJIOCKOCTH, U3 OTPE3Ka, U3 1yru https://m.edso00.ru/863f5884
OKPYXHOCTH
Paznea 4. UcnbiTanus bepHyiin
41 UcnbiTanue. Ycnex u Heyaauda. Cepust 1 bubnuoreka [JOK
' HCIIBITAHUH JI0 IIEPBOTO ycIiexa https://m.eds00.ru/863f6162



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5208
https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f6162

4.2 Wcneiranus bepnymiu. BepositHoctu 1 bu6morexa [IOK
cOOBITHH B cepuu HcTbITanuil bepHyu https://m.edso0.ru/863f64d2

43 [IpakTtuyeckas padora "Mcnbsiranus 1 bubnuorexa [JOK
bepnymnu" https://m.edso0.ru/863f67de

Pazgea 5. CiyyaiiHast BeJIMUMHA
CrnydaiiHasi BeJIMYMHA U pacrpeiesieHre
BEpOATHOCTEN. MaremaTudeckoe

51 0XUJAHUE U TUCTIEPCHS CITyYalHOMN 1 bubnuorexa [JOK
BeJIMUUHBL. [IprMepbl MaTeMaTH4YECKOTO https://m.edso0.ru/863f6b44
0’KUJaHUS KaK TEOPETHYECKOTrO CPEeIHEro
3HAYCHUS BEJTMYMHBI
[TonsiTHE 0 3aKOHE OOJBIINX YHCEI.

5.9 N3mepenune BeposITHOCTEN € TOMOIIBIO 1 bubnuoreka [IOK
gacToT. [I[puMeHeHne 3akoHa OOJIBIITUX https://m.eds00.ru/863f72c4
qucen

bu6mmoreka [IOK
5.3 Hrorosas koHTpoJbHAs paboTa 1 httos://m.edsoo.ru/863f8b56
OBIIEE KOJIMYECTBO YACOB I10 10

I[TPOTPAMME
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YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYHEHUKA

* Maremaruka. BeposaTHOCTb U cTaThcTHKA: 7-9-€ Kilacchl: 0a30BbIl YPOBEHD:
y4eOHHUK: B 2 yacTax, 7-9 knaccel/ Beiconkuii U.P., fAmenko W.B.; mox pexn.
Smenxo U.B., Akumoneproe obuiectBo «M3narensctBo «lIpocBenienue

METOANYECKHUE MATEPUAJIBI JIS1 YUUTEJIA
1. Marematuka. BepossTHOCTB U cTaTucTHKA: 7-9-€ Ki1acchl: 6a30BbIi
YPOBEHB:
yueOHuK: B 2 yactsx // W.P. Beicoukuii, Y.B. Smenko; nox pen. U.B. Suenko
— M.: IIpocsemenue, 2023
2. MaremaTtuyeckas BepTUKaib. Teopus BEpOSITHOCTEH U cTaTUCTUKA 7 - 9
//A.P.
Beicoukuii, A.A. Makapos, FO.H. Tropun, 1.B. fmenko. - M.: MITHMO, 2020
3. Maremaruka. YHHUBepcadbHbIII MHOTOYPOBHEBBIN COOpHUK 3a1a4. 7-9
KJacchl. Yueb. mocobue s 001meoopa3zoBar. opranu3anuii. B 3 4. 4. 3
Craructuka. BepostHocTs. KoMOunaropuka. [lpaktuueckue 3aiauu
/U.P. Beiconkuii, 1.B. Smenxko. - M.: IIpocsemienue, 2020
4. Bsicouxkuit N.P. Ilugaktnyeckue Matepuasbl 10 TEOPUN BEPOSATHOCTEM.
8-9 kmaccel. - M.: MITHMO, 2018 5 Beicoukuii 1.P. Kpyxxok no teopuu
BeposATHOCTEH. 8-9 knaccewl. - M.: MITHMO, 2017

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
UHTEPHET

1. Caiit JlabopaTopun Teopuu BepossTHOCTEH u ctatuctuku MIIMHO
«BeposTHOCTB B mIKoJIe». - Pecypc mocryna: http://ptlab.mccme.ru/vertical

2. Caiit «BeposSTHOCTh ¥ CTATUCTHUKA B IIKOJBHOM KypCe MaTEeMaTHKHU:
y4eOHHMK, METOJIMYECKOE MMOCOOHe SIS yUUTEIsI u Habop 1U(POBBIX peCypCoB,
BUPTYaJIbHBIE JTA0OPATOPHUH JIJIS1 MOJICIIUPOBAHUS CITyYaWHBIX OTIBITOB, COOBITHI
u Bennunny //Koukypc HOIIK "Pa3paboTka IHHOBaIMOHHBIX y4eOHO-
Meroanuecknx komriekcoB (MYMK) nist cuctemsr obmiero oopazoBanus'. -
Pecypc nocryma: http://schoolcollection.edu.ru/catalog/rubr/5ececba0-3192-
11dd-bd11-0800200c9a66/107406/

3. Teopus BeposSTHOCTEH M MaTeMaTHIeCKasi CTAaTUCTHKA. MeToIuIecKre
MaTepuaibl. - Pecypc gocrtyma: http://matem-109.ru/matem/teor_ver.htm

4 Jlykuuena E.1O., 3axaposa B.®. [Iporpamma BHEYpOUHOI J1€SITEIILHOCTH

«MaremMaTuka U KaKI0To»: IS yyamuxcsa 8-9 kimaccoB. — Pecype mocrtyna:
https://disk.yandex.ru/i/x2nQgx6B4uve AQ



Ilepeyenn (kKoaudukaTop) pacnpeaeeHHbIX M0 KIaccaM MPOBepsieMbIX
Tpe0OBaHUNl K pe3yJbTAaTaM OCBOCHHS OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI'O 001Iero 0o0pa3oBaHUS U JJIEMEHTOB COACPKAHMSA
10 MaTeMaTHKe.

[IpoBepsiemble TpeOOBaHUS K pe3yJibTaTaM OCBOCHUSI OCHOBHOM

00pa3oBaTebHOM MpOrpaMmbl § Kiiacca

Koga MpoBepsieMble NpegMeTHbIE pe3ynbTaTbl OCBOEHUSI OCHOBHOM 06pa3oBaTeribHOM
NpoBepPsSIEMOro nporpamMmmbl OCHOBHOMO obLiero o6pasoBaHust
pesynbTaTta
1 Yucna 1 BbluMCeHUs
Mcnonb3oBaTb HavanbHble NpeacTaBreHnss O MHOXECTBE [AeWCTBUTENbHBLIX
1.1 yMcen  Ons CPaBHEHUS,  OKPYIMEeHWss UM BbIYMCMEHUA,  n300paxaTb
OEeNCTBUTENbHbIE YMCna TOYKaMy Ha KOOPAMHATHON NPSIMOM
MpUMeEHsITb  NOHATUME  apupMeTU4eckoro KBagpaTHOTO  KOPHS, HaxoguTb
12 KBagpaTHble KOPHW, UCMOMb3ya NpY HeOBXOOUMOCTU KanbKynATop, BbINOMHATHL
' npeobpasoBaHUs BbIPaXEHUW, codepxXalmx KeagpaTHble KOPHW, WUCMNOMNb3ys
CBOWCTBA KOPHEN
1.3 Mcnonb3oBatb 3anmcu OonblUMX W ManbiX 4Yicen c noMowbo AeCATUYHbIX
) apoben n creneHen yucna 10
2 Anrebpanyeckve BblpaxeHus
21 anMeHﬂTb NMOHATUNE cTeneHun (o} Lenbim nokKasartenemm, BbIMNOJTHATb
' npeobpa3oBaHUs BbIpaXKeHWI, coaepXallimx CTeneHu ¢ LenbiM nokasatenem
29 BbINONHATL TOXAECTBEHHbIE MPeobpa3oBaHMA paUMOHANbHbIX BblPaXeHU Ha
) OCHOBE NpaBwuS AEUCTBMI Ha4 MHOroYneHaMmm 1 anreépanyeckumm apobsamm
2.3 PacknagbiBaTb kBagpaTHbIN TPEXYIEH HA MHOXUTENN
24 MpumeHaTb npeobpasoBaHWst BbipaXKeHWUI ANA PeLUeHMA PasnnYHbIX 3apay 13
MaTeMaTuKW, CMEXHbIX MPegMEeTOB, U3 peanibHON MPaKTUKK
3 YpaBHEHMS 1 HEPABEHCTBA
31 PewaTe nuHenHble, kBagpaTHble YPaBHEHMA 1 pauMOHarbHbie ypaBHeHWs,
cBOASALMECS K HUM, CUCTEMbI BYX YPaBHEHMIN C ABYMS MEPEMEHHbIMU
MpoBoAUTL NpPOCTENLLME UCCEAOBAHMSA YPaBHEHUIN N CUCTEM YPaBHEHWUN, B TOM
39 yucre ¢ NPUMEHEHNEM rpadpunyeckmx |:|pe,q0TaBneHvu7| (ycTaHaBnuBaTb, UMEET Nn
ypaBHEHNE WM cuUCTeMa YpPaBHEHWW peLleHus, ecrlin MMeeT, TO CKOMbKO, U
npoyee)
lMepexoantb OT crioBecHoM OPMYNUPOBKM 3adaym Kk ee anrebpanyeckon
33 MOOENM C MNOMOLLbID COCTaBMNEHUSI YPaBHEHUS WU CUCTEMBI ypaBHeHMMV,
WHTEpNpeTNpoBaTb B COOTBETCTBUM C KOHTEKCTOM 334ayu  MOMyYeHHbIN
pesynbTart
MpUMeEHsTb CBOMCTBA YMCMOBLIX HEPABEHCTB AMS CPaBHEHWS, OLEHKW, peluaTb
34 NIMHEWHbIE HepaBeHCTBAa C OOHOW MEpPEeMEeHHOM U WUX CcUCcTeMbl, AdaBaTb
' rpadouyeckylo  UNCTpaLMIi0 MHOXECTBa pEeLUEHUA HepaBeHCTBa, CUCTEMbI
HEepaBeHCTB
4 DyHKUMM
MoHMMaTb u ucnonb3oBaTb (YHKUMOHAINBHBIE MOHATUS U A3bIK (TEPMUHBI,
4.1 cMMBonuYeckne obo3HayveHus), onpenensaTb 3HavyeHne OYHKUUM MO 3HAYEHUIO
aprymeHTa, onpefensTb CBOMCTBA (PYHKLUMM NO ee rpadomky
k
4.2 y -
CTpouTb rpadovki aneMeHTapHbiX gyHkumid Buga: *  ,y=x2, y =x3 vy =[x,
ONUCbIBaTb CBONCTBA YUCMOBOW (PYHKLMM MO ee rpadouky
5 BeposaTHOCTb 1 cTaTUCcTMKa
M3enekaTb 1 Npeobpa3oBbiBaTb MHOPMALIMIO, MPEACTABMEHHYIO B BUAE Tabnuu,
5.1 auarpamm, rpadukoB, MpeacTaBnATb AaHHble B Buae Tabnuu, guarpamm,
rpadomKoB
5.2 OnucbiBaTb JaHHblE C MOMOLUBK CTATUCTMYECKUX MoKasaTenen: CpegHux




3HAYEHUN 1 Mep paccenBaHnAa (pasmax, auncnepcua n ctaHgapTHoe OTKJ'IOHeHl/Ie)

5.3

HaxoauTb 4acToTbl YACNOBBLIX 3HAYEHWI M YacToTbl COBLITUIA, B TOM 4YuCne Mo
pesynbTaTam U3MepeHuii n HabnoaeHui

54

Haxoautb BEPOATHOCTU CﬂyqaﬁHbIX coObITUI B OnbiTax, 3Has BEPOATHOCTU
ANeMeHTapHbIX cobbITU, B TOM 4ucrie B oOfnblTax C PaBHOBO3MOXHbIMU
NeMeHTapHbIMUn cobbITMAMMU

55

Mcnonb3oBaTb rpaq)mqecm/le mooenun: aepeso CJ'Iy‘-I8I7IHOFO SKCNepnuMeHTa,
anarpaMmbl Sﬁnepa, yucrnosasa npdamas

5.6

OI'IepVIDOBaTb NOHATUAMUN. MHOXXEeCTBO, NMOAMHOXECTBO; BbINOJTHATL onepauun
Hag MHoXecTBaMu: obbeauHeHue, nepeceyeHme, AOOMNMOJTHEHME, NepeyvYuncnaTb
AJIEMEHTblI MHOXECTB, NPUMEHATb CBOMCTBA MHOXECTB

5.7

Mcnonb3oBaTb rpadmyeckoe npeacTaBlieHVe MHOXECTB U CBA3EN MeEXZy HUMM
AN ONWCaHUA NPOLECCOB U SABMEHWIA, B TOM 4YMCle NpU pelleHun 3apad w3
ApYrux y4eGHbIX NpeaMeToB 1 KypcoB

"eomeTpus

6.1

PacnosHaBaTtb OCHOBHbIE BUAbI YeTblPpexXyrofibHMKOB, nx ANEeMEeHThlI,
Nonb30BaTbCA UX CBONCTBaAMU npu peweHnn reomeTpn4ecknx 3agad

6.2

MpUMEHSATL CBOWCTBA TOYKU NepecevyeHns MeamuaH TpeyronbHuka (LeHTpa macc)
B pelleHnn 3a4ay

6.3

BrnageTb noHATMEM cpegHen NMMHUWM TpeyroflbHUKa U Tpaneuuun, NPpUMEeHsTb KX
CBOWCTBa NpW peleHMn reomeTpuyeckux 3agad. [lonb3oBaTtbCsi Teopemomn
daneca u TeopemMon O MPONOPUMUOHANbHBLIX OTpe3kax, MPUMEHATb WX AONS
peLleHns NpakTU4ecknx 3agay

6.4

MNpUMEHATb NpuM3HakM noaobust TPEeyronbHUKOB B PELUEHUM TEOMETPUYECKMX
3agad

6.5

Monb3oBatbca Teopemon [Mucbaropa ONA  peleHns reomMeTpuyeckux U
npaktmyeckmx 3agad. CTpouTb MaTeMaTuyeckyld Mofenb B  MNpakTUYeCcKmX
3afavax, CamoCTOATENbHO AenaTb YepTeX W HaxoAuTb COOTBETCTBYHOLLME
OJMHb

6.6

Brnagetb MOHATMSIMM  CMHYCa, KOCMHyca W TaHreHca OCTpOro  yrna
MPSIMOYrONbHOrO TpeyronbHMKa. Monb3oBaTbCs 3TUMK MOHATUSIMU AN PELLEeHs!
npaKkTM4ecknx 3agay

6.7

Bblumcnate (pasnuyHbiMn crniocobamu) nnowiadb TPeyroribHUKa v nnowagn
MHOIOyronbHbIX  duryp (Nonb3ysicb, rae HeobXOAMMO,  KarbKynsTOPOM).
MpPYMEHSITb NONMYYEHHbIE YMEHUS B NPAKTUYECKMX 3ada4ax

6.8

BnageTtb NOHATUAMMW BMMCAHHOIMO M LIEHTPAsIbHOIO yrna, UCnonb3oBaTb TEOPEMbI
O BMMCaHHbIX YMnax, yrnax Mexay Xxopdamu (CeKkywumu) u yrne mexagy
KacaTesnbHOM W XOPAO0W Npu peLleHnn reoOMeTPUYECKNX 3agay

6.9

Brnagetb MOHATMEM OMWCAHHOTO YeTbIPEXYTOfbHUKA, MPUMEHSTL CBOMCTBA
OMMCAHHOI0 YeTbIPEXYrofibHVKA NpY pPeLLUeHn 3a4ay

6.10

MNPUMEHSTL MNOMyYEHHbIE 3HAHWSA Ha MpakTUKe - CTPOUTb MaTemaTuyeckue
MoZenu [Ans  3agav  peanbHOW KM3HM M MPOBOAWMTL  COOTBETCTBYHOLLME
BblUMCIIEHNS C MPUMEHEHMEM NOAOOUS M TPUTFOHOMETPUM (NOMb3yscCb, rae
HeobX0ANMO, KamnbKynsaTOPOM)

[MpoBepsieMble 3eMEHTbI cogepxaHuns (8 knacc)

Kopg,

[MpoBepsieMbl ANeMEHT cogepXaHns

Yucna v BblYUCTIEHMA

11

KeBagpaTHbin kOpeHb u3 uucna. lNMoHaTne o6 wmppauuoHanbHOM uducrie. [ecaTudHble
NpUONKEHNsT MPPaLMOHanbHbIX YACen

1.2

CeolicTBa apndMeTUHECKNX KBAApPaTHbIX KOPHEN N UX MPUMEHEHUE K npeobpasoBaHumto
YMCNOBbIX BbIPAXXEHUN M BblMUCNEHUAM. [JeNCTBUTENbHbIE YMcna

1.3

CTeneHb C LenbiM NokasaTeremMm 1 ee CBOMCTBA. CTaHﬂ,apTHaﬂ 3anncb Ymcna

Anrebpaunyeckune BblpaxxeHus

2.1

KBaﬂpaTHbIVI TPEXYJIEH, pa3noXeHne KBagpaTHOro TpexyjieHa Ha MHOXUTENN

2.2

Anrebpanyeckas gpobb. OCHOBHOE CBOMCTBO anrebpanyeckon apobu




2.3 CnoxeHue, BblMUTaHWE, YMHOXEHUE, AeneHne anrebpanyeckux gpoben
2.4 PauunoHanbHble BblpaXKeHus 1 ux npeobpasoBaHue
3 YpaBHeHVs 1 HepaBeHCTBa
3.1 KBagpaTHoe ypaBHeHue, (bopMyra KopHeKn KBagpaTHoro ypasHeHus. Teopema Bueta
3.2 PelueHne ypaBHEHWIA, CBOOSALLMXCS K IMHENHbIM W KBagpaTHbLIM
3.3 MpocTtenwne gpobHO-paLMoHanbHble YypaBHEHNS
padunyeckass MHTEPNPETaALUS YPaBHEHUA C ABYMSI MEPEMEHHBIMU N CUCTEM FTIUHEWNHbIX
3.4 YPaBHEHUA C [OBYMsi NEpPeEMEHHbIMU. [lpUMepbl peLleHust CUCTEM  HENMHENHbIX
YPaBHEHWUN C ABYMSI MEPEMEHHBLIMU
3.5 PelueHne TEKCTOBLIX 3a4a4 anredbpanyecknm cnocoodom
3.6 YucnoBsble HepaBeHCTBA M MX CBOMCTBA
3.7 HepaBeHCTBO € 0gHOW NepeMeHHOM
3.8 PaBHOCUNBHOCTL HEPABEHCTB
3.9 JIHeWHbIe HepaBeHCcTBa C 04HOW NEPEMEHHOM
3.10 CncteMbl NIMHENHbIX HEPABEHCTB C O4HOW NepeMeHHON
4 DyHKUMM
a1 MoHsiTne dyHkumn. ObnacTb onpeaeneHnst 1 MHOXeCTBO 3HadYeHu yHKLMn. Cnocobbl
' 3agaHuns PyHKLMI
4.2 "paduk dyHKUMKU. YTeHne cBONCTB PyHKLMKU MO ee rpaduky
4.3 [Mpumepbl rpadMKoB (PYHKLUA, OTPaXaroLmx peanbHble NpoLecchbl
4.4 ®yHKUMK, onucbiBalOLWME MPsIMY0 M 0OpaTHY NPOMNOpUMOHanbHbIE 3aBUCMMOCTMU, WX
' rpadoukm
4.5 dyHkuMM y = X%, y = x3
4.6 OyHkumm Y=VYy = x|
4.7 "pachnyeckoe pelleHne ypaBHEHUN N CUCTEM YPaBHEHWUI
5 BeposATHOCTb M cTaTUCTMKA
5.1 [MpeacraBneHne gaHHbIX B BUAe Tabnuu, gnarpaMmm, rpadmkon
59 MHOXecTBO, 3MneMeHT MHOXeCTBa, nogMHoxecTBo. Onepauum Hag MHOXECTBaMMU:
' obbeavnHeHve, nepeceveHne, 4ONONHeHne
53 CeovicTBa onepauunm Hag MHOXECTBAMW: MEpeMecTUTENbHOE, co4yeTaTenbHoe,
pacnpegenuTenbHoe, BKITYEHUS
54 Vcnonb3oBaHue rpac}mqecxoro NpeacTaBneHnss MHOXECTB AfNs ONUCaHWs pearbHbIX
NpoLEeCCOB W ABNEHWIN, NPU peLleHn 3adau.
55 MamepeHne paccevBaHusa gaHHbIX. [ucnepcusa n ctaHgapTHOE OTKIOHEHWE YUCIOBbIX
' HabopoB. [luarpamma paccenBaHus
OnemeHTapHble cobbITUsE cnydanHoro onbita. CriydyamHble cobbiTusi. BeposTHoCTU
56 cobbiTun. OnbITbl C PaBHOBO3MOXHbIMU 3fIEMEHTAPHbIMU  COObLITUSAMKU.  CryvaiiHbIn
' Bblbop. CBA3b Mexay ManoBepOATHbIMU M MPaKTUYECKN OOCTOBEPHBbIMM COBLITUAMU B
npupoae, obLecTee n Hayke
HepeBo. CpownicTBa [OepeBbEB. €OMHCTBEHHOCTb MYyTW, CYLIECTBOBaHME BUCAYEN
5.7 BEPLUMHBbI, CBSA3b MEXAYy 4YMCNOM BepwuH U uymcnom pebep. [paBuno yMHOXEHWs.
PelleHne 3agay ¢ noMoLLbio rpadyoB
58 MpoTmBONoOnoOXHbIE CcOObITUA. Ouarpamma Jinepa. Ob6beouMHeHne W nepecedeHne
' cobbITun. HecoBmecTHble cobbiTus. Popmyna CNoXeHUsi BEPOSITHOCTEN
5.9 YcnoBHasi BEPOSATHOCTb. [1paBuno yMHOXeHUS. HesaBrucnmble cobbiTus
510 I'IpeACTaBnel-lme 3KCriepuMeHTa B BiAe Aepesa. Pewenne 3apgay Ha HaxoxaeHne
BEPOSATHOCTEN C MOMOLLLIO AepeBa Cy4anHOro 3KCNepUMeEHTa, guarpamm dnnepa
6 ["eomeTpus
6.1 YeTblpexyronbHukun. [Napannenorpamm, ero npusHakn 1 CBOMUCTBA
6.2 [MpsamMoyronbHWK, pomb, KBagpaT, UX MPU3HaKkM U CBOMUCTBA
6.3 Tpaneuus, paBHobokas Tpanewumsi, ee CBOWCTBA 1 Npu3Haku. [psimoyronbHas Tpaneums
6.4 MeTopn yaBoeHus meamaHbl. LieHTpaneHas cummeTpusi. Teopema Paneca n Teopema o
NponopLMOHarnbHbIX OTpe3kax
6.5 CpefHue nuHumM TpeyronbHyKa 1 Tpaneuunn. LIeHTp Macc TpeyronbHmka
6.6 lMogobue TpeyronbHMKOB, KoadduUMeHT nogobus. MNpuaHaku Nnogobus TpeyrorbHUKOB.
' [MpumMeHeHre Nogobus Npu peLleHn NpakTMYecknx 3agay
6.7 dopmynbl Ans nnowagm TpeyronbHvKa, napanienorpamMmma, pomba u Tpaneumm
6.8 CaoncTBa nnowjagen reometpmyeckmx guryp. OTHoLeHWe nnowagen nogo6HbIX duryp




6.9 Bbluncnenne nnowagen TpeyrofibHUKOB M MHOTOYrOMbHUKOB Ha KneTt4yaTon Gymare
6.10 Teopema lNMudpbaropa. MpumeHeHne Teopembl lMudparopa Mpu pelleHnn NpakTUYeCcKmX
3agav
6.11 CuHyC, KOCMHYC, TaHreHC OCTPOro yrra MnpsMOYronbHOro TpeyromnbHuka. OCHOBHOe
TPUrOHOMETPUYECKOE TOXAECTBO. TpUroHoMeTpudeckne dyHkumm yrnos B 30°, 45° n 60°
6.12 BnncaHHble M LeHTpanbHbIe YIMbl, YrOn Mexay KacaTenbHOW U XOpaoWn. Yrmbl Mexay
XOpAaMM1 1 CEeKYLLMMMU
6.13 BnucaHHble 1 ONUCaHHbIE YeTbIPEXYTONbHUKN
6.14 BsanmHoe pacnonoxeHne [ByX OKpyxHocTel. KacaHnue okpyxHocTen. O6wme
KacaTesbHble K ABYM OKPY>XHOCTSIM
[IpoBepsiemble TpeOOBaHUS K pe3yJibTaTaM OCBOCHUSI OCHOBHOM
o0OpazoBartesbHOM nmporpaMmsl (9 kacc)
Kog MpoBepsieMble NpegMeTHbIe pe3ynbTaTbl OCBOEHWNSI OCHOBHOWM 06pa3oBaTesibHOM
NpoBepPsieMOro nporpamMmmbl OCHOBHOMO obLiero o6pasoBaHust
pesynbTata
1 Yucna n BblMUCIEHNS
1.1 CpaBHuBaTb 1 ynopsao4MBaTh paunoHarnbHble U MppauyMoHanbHble Yucna
BbinonHsaTb apudmeTnyeckme OeNCTBUMS C pauMOHanbHbIMU Yucnamu, coveTast
1.2 YCTHbIE W MUCbMEHHbIE MPUEMbI, BbINOMHATL BbIMUCIEHUS C MppaLMOHanbHbIMU
yucnamu
13 HaxoguTtb 3HayeHus cteneHen C UenbiMu nokasatensamn u KOPHEN, BbIMUCHATb
3HaYeHUs1 YUCNOBbIX BbIpaXXeHWUI
14 Okpyrnatb § OencTBUTENbHbIE  YKUcna, BLINONHATL  MPUKWAKY — pesynbTata
BbIYMCNEHMN, OLLEHKY YMCIOBbIX BblpaXKeHWN
2 YpaBHEHMS 1 HEPABEHCTBA
21 PewaTb nuHenHble 1 kBagpaTHble YPaBHEHWs, ypaBHEHUS, CBOOALLMECH K HUM,
' npocTenme 4pobHO-paunoHanbHble ypaBHEHUS
29 PewaTtb cHCTeMbI ABYX NVHENHBIX YpPaBHEHWUI C OBYMS NepeMeHHbIMU 1 cucTeMmb
OBYX YpaBHEHWI, B KOTOPbIX O4HO YpaBHEHWE He SBNAETCS JIMHENHbIM
23 Pewarte TekcTtoBble 3agaunM  anrebpanyvyeckum cznoco60|v| C noMoLblo
COCTaBMEeHMS ypaBHEHMS UMW CUCTEMbI ABYX YPaBHEHUN C ABYMS NEPEMEHHBIMU
lMpoBoAUTbL NpOCTENLLME UCCMEAOBAHMSA YPaBHEHUIN N CUCTEM YPaBHEHUN, B TOM
24 yucrie ¢ MpUMMEHEeHueM  rpadnveckmx I'Ipe,EI,CTaBJ'IeHliIVI (Hanpumep,
yCTaHaBnueaTb, MMEET M ypaBHEHME UMNN CUCTEMA YPaBHEHUW pELUEHUs, ecnu
MMEET, TO CKOJIbKO)
Pewartbe nuHeMHble HepaBEHCTBA, KBagpaTHble HepaBEHCTBA, M306paxaTb
2.5 peleHne HepaBeHCTB Ha YMCNOBOW NPSMON, 3anucbiBaTb PeELLEHNE C MOMOLL b0
C/MMBOJIOB
PewaTb cucTeMbl NMHENHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKMOYaloLmne
2.6 KBagpaTHOe HepaBeHCTBO, M3o0paxaTb pelieHne CUCTEMbl HEpPaBEHCTB Ha
YMCNOBOW NPSMOW, 3aNNCbiBaTb PELUEHUE C MOMOLLIbH CUMBOJIOB
2.7 Mcnonb3oBaTb HEpPaBEHCTBA NpU peLleHn pasnmyHbIX 3agad
3 DyHKUMM
PacnosHaBaTb (YHKUUM M3Y4YeHHbIX BUOOB. [lokasbiBaTb CxemMaTuU4ecku
pacnonoXeHne Ha KOOPAMHATHOW NIOCKOCTM rpadmkoB oyHKUMI Buga: y = kX, y
31 V= é
=kx+b, ' ,y=ax?+ bx+ CB3aBMCMMOCTU OT 3HAYEHWIN KOIDPULINEHTOB,
OnUcbIBaTb CBOMCTBA (DYHKLMK
- [Moka3sbiBaTb CXEMaTMYECKU PaCMONIOKEHWE Ha KOOPAWHATHOM  MITOCKOCTU
rpacukoB (PyHKUMI BUAa J=NX y = |X| u onucbiBaTh CBOWCTBA (OYHKLUMI
33 Ctpoute 1 u3obpaxaTb cxemaTudecku rpadvkm KBagpaTUYHbIX YHKLMA,
' ONUCbIBaTb CBONCTBA KBaAPaTUYHbIX (PYHKLMIA MO X rpadukam
3.4 PacnosHaBaTe KBagpatu4Hyl yHKUMIO MO ¢popMyrne, MpPUBOAUTL MNpPUMEPbI




KBaZpaTU4HbIX (PYHKLMI M3 peanbHOWN XXMU3HWU, (OU3UKN, FreOMeTpun

ApucmeTndeckas 1 reomeTpudeckas Nporpeccumt

4.1

PacnosHaBaTb apudMeTUYecKyto M FeOMETPUYECKYHO MPOrpeccum npu pasHbIX
cnocobax 3agaHus

4.2

BbIMOMHATL ~ BbIMMCIIEHWS C  WCMOMb3oBaHWEM  QOpMyn  N-fo  4reHa
apUPMETMYECKON 1 reoMeTPUYECKO NMPOrPECCUiA, CYMMbI NMepPBbIX N YIIEHOB

4.3

I/I306pa>|<aTb YneHbl NnocnegoBaTesibHOCTU TOMKaMU Ha KOOp,EI,I/IH3THOI7I NJIOCKOCTU

4.4

PelwaTb 3agayu, cBsa3aHHbIE C YMCMOBLIMU NOCNEA0BaTENbHOCTMU, B TOM YnUCne
3ajavM U3 peanbHOW XWM3HU (C WCMOMb30BaHUEM KamnbKynaTtopa, UnpoBbIX
TEXHONOMM)

BGDOHTHOCTb N CTaTUCTUKA

51

N3enekaTe 1 Npeobpa3oBbiBaTb UHDOPMaLUWIO, NPEACTABIIEHHYI0 B pasnNYHbIX
UCTOYHMKaxX B BUZe Tabnuu, guarpamm, rpadvkoB, NpPeacTaBnsATh AaHHblE B BUAE
Tabnuy, gmarpaMm, rpacoukos

5.2

Pelwats 3agausM opraHu3oBaHHbIM NepeGopoM BapuaHTOB, a Takke C
MCnonb30BaHMEM KOMBUHATOPHBIX NpaBun U METOA0B

5.3

Mcnonb3oBaTb onucartenbHble XapakTepuctmkm nOna MacCMBOB  YUCIOBbIX
AaHHbIX, B TOM Yucne cpegHne 3HavyeHmna n Mmepbl paccenBaHna

54

HaxoguTb 4acToTbl 3HAYEeHWA U 4acToTbl COObLITUS, B TOM 4MCRe MOMb3ysiCb
pesynbTatamMmn NpoBeAEHHbIX U3MEPEHWI U HABMIOAEHUN

55

HaxoguTb BEPOATHOCTU CryYanmHbIX CODbITUA B U3YYEHHbIX OMbiTax, B TOM Yucne
B OMblTax C PaBHOBO3MOXHbIMW 3NEMEHTAPHbIMW COOLITUAMU, B CEpPUAX
UcnblTaHW 0O NEPBOro ycnexa, B cepusix cnbitTaHni bepHynnu

5.6

MmeTb npeactaeBneHne O CnyyYyavHOM BenuUMHE M O pacnpegeneHuun
BEPOSATHOCTEMN

5.7

NmeTb npencrtaeneHne O 3aKoHe OonblUMX YMCen Kak o nposABneHnn
3aKOHOMEPHOCTM B CITy4aNHOM M3MEHYMBOCTU U O PONM 3aKOHa DOMbLUNX YNCEN B
npupoae n obuiecrtee

"eomeTpus

6.1

3HaTb TPUroHOMETpUYECKME OYHKLMM OCTPbIX YITIOB, HAXOAUTb C MX MOMOLLbHO
pasnuyHbie 3NEMEHTDI NPSAMOYTofnbHOro TpeyronbHUKa ("peweHne
NPSAMOYTOSibHbIX TPeyrofnbHMKoB"). HaxoanTb (C NOMOLLBIO KanbKynsaTopa) ASMHbI
W yrNbl ANs HETabNMYHbIX 3HAYEHUN

6.2

Monb3oBaTbcs QOpMyriaMu MPUBEAEHVS U OCHOBHBIM TPUFOHOMETPUYECKUM
TOXOECTBOM A1l HaXOXOEHUs COOTHOLUEHWA MeXZy TPUrOHOMETPUYECKUMU
BENYMHaMM

6.3

Ncnonb3oBaTb Teopembl CUMHYCOB M KOCUHYCOB [Of11 HaxXOXOEHUsl pPasfnyHbIX
3NIEMEHTOB TpeyronbHuka ("pelleHne TPeyrosibHUKOB"), MPUMEHSTb WX Npu
peELLEHNN reoMeTpUYecKnX 3agad

6.4

Bnagetb noHATMSIMM NpeobpasoBaHMsa Nogobusi, COOTBETCTBEHHbIX 3NIEMEHTOB
nogo6HbIX duryp. MNonb3oBaTbCsl CBOMCTBaMM Nogobusi Mpon3BOSbHBLIX duUryp,
YMETb BbIMUCIATL ANUHBI M HaxoauTb Yyrmbl y NogobHbix duryp. MNpumeHsTb
CBOMCTBa Nogobus B MpakTUYecKux 3agadvax. YMeTb NpUBOAUTL MPUMEPDI
Nnogo6HbIX PUrYp B OKpYXKaKLLLEM MUpEe

6.5

Monb3oBaTbCs Teopemamy O MPOV3BEAEHUM OTPE3KOB XOpd, O Mpou3BedeHUM
OTPE3KOB CEKYLLMX, O KBapaTe KacaTerbHoM

6.6

lMonb3oBaTbCA BEKTOPaMU, MOHUMATb X FEOMETPUYECKUN N (DU3UYECKUIA CMbICH,
NPUMEHATb MX B PELUEHUMA FEOMETPUYECKUX U PU3NYECKMX 3adad. [MpuMeHdATb
ckansipHoe NpousBegeHVe BEKTOPOB ANsl HAXOXOEHMS OJIVH U YITIOB

6.7

lMonb3oBaTbCA METOLOM KOOpAMHAT Ha MNSIOCKOCTU, NPUMEHSTb €ro B peLueHunn
reoMeTpn4eckmnx n npakTn4ecknx 3agavd

6.8

Bnagetb noHATUAMM npaBuiibHOro MHOroyrosfibHUKa, OfnHbl OKPY>XKHOCTWU, ONMUHDbI
OYyrn OKpy>XHOCTU U paﬂVIaHHOVI Mepbl yrna, ymMeTb BblMUCIATL Nnowaib Kpyra u
€ro YyacTtemn. anMeHﬂTb nony4vyeHHble YMeHUA B NpakTn4eckmnx 3agadax

6.9

Haxoautb ocu unn LUEHTPbl CUMMETPpUnN cbl/lryp, NPUMEHATb OBWXEHUNA MNMITOCKOCTU
B ﬂpOCTGVILIJVIX cny4dasax

6.10

rlpVIMeHﬂTb nony4yeHHble 3HaHUA Ha TMpakTuke - CTPOUTb MaTemMaTudeckue
moaenn AanAa  3agad peaanon XM3HNW N NpoBOAUTb COOTBETCTBYHOLLNE
BblHUCIIEHNA C NPUMEHEHNEM nogobusa wu TPUTOHOMETPUYECKNX (*)yHKLI,VIVI




| (nonb3ysick, rae HeobXoaAMMO, KanbKynsaTopom)

[IpoBepsiemble 351eMeHTHI coaepxanus (9 kmacc)

Ko [MpoBepsAeMbIn 3NIEMEHT coaepKaHns
1 Yucna 1 BbluMCIEeHNs
11 PaumoHanbHble 4ncna, uvppauMoHaribHble 4MCna, KOHEeYHble U BeckoHeuHble
' AecsaATnYHble 4pobu
MHOXeCTBO [OeNCTBUTENbHbIX 4YWUCeEn, LEWUCTBUTENbHbIE 4ucna Kak OGeCKOHeYHble
1.2 JecsATudHble apobu. B3aMMHO OAOHO3HAYHOE COOTBETCTBUME MeEXZY MHOXECTBOM
OEVCTBUTENBHBLIX YNCEN N KOOpAMHATHOM npsimon. CpaBHEHWE OeNCTBUTENbHBLIX YACEN
1.3 ApucpmeTnyeckue ENCTBUA C AENCTBUTENBHBIMU YCNaMU
MiamepeHusi, npubnmkeHusi, oueHkn. Pasmepbl OOBLEKTOB OKpyXarloLwero mupa,
14 ONUTENbHOCTL MPOLECCOB B OKpyatowweM Mupe. MNMpubnmkeHHoe 3Ha4YeHue BENUYMHbI,
' TOYHOCTb nNpubnmwkennsi. OkpyrneHne uyucen. [llpuvkMgka M OLEHKa pe3ynbTaToB
BblYUCIIEHUN
2 YpaBHeHVs1 U HepaBeHCTBa
2.1 YpaBHEHMS C OOHOM NepeMeHHOM
2.2 JInHenHoe ypaBHeHuWe. PelleHre ypaBHEHUI, CBOASALMXCS K JIMHEHBIM
2.3 KBagpaTHoe ypaBHeHue. PelueHne ypaBHEHW, CBOAALLMXCS K KBagpaTHbIM
>4 EMKBa,quaTHoe ypaBHeHue. [lpuMepbl peleHus ypaBHEHW TpeTbern U 4YeTBepTou
cTeneHen pasnoXxXeHneM Ha MHOXUTENU
2.5 PelueHvne gpobHO-paumoHanbHbIX ypaBHEHUN
2.6 CnctemMbl ypaBHEHUI
2.7 YpaBHeHME C ABYMS NEPEMEHHBLIMM 1 ero rpadomk
2.8 PeuwleHne cnctem gByx NMHENHbIX YPaBHEHWI C ABYMSI NEPEMEHHbLIMM
29 PeweHne cuctem OByx ypaBHEHWN, OOHO M3 KOTOPLIX JNIMHEWHOE, a Apyroe - BTOPOW
cTeneHu
2.10 padhnyeckasa nHTepnpeTaumsi CUCTEMbI YPaBHEHUI C ABYMSI NEPEMEHHBIMU
2.11 PelleHne TekCTOBLIX 3agay anrebpanyeckum cnocobom
2.12 YuncnoBble HEpaBEHCTBA N X CBOWCTBA
2.13 PellueHne NNHENHbIX HEPABEHCTB C O4HON NEPEMEHHOM
2.14 PelleHre cnctem NUHENHbIX HEPABEHCTB C OQHOW NepeMEHHOMN
2.15 KBagpaTtHble HepaBeHCTBa
216 pacdhuyeckas wHTepnpeTaumMs HepaBeHCTB W CUCTEM HEpaBeHCTB C AByMS
nepemMeHHbIMU
3 DyHKUMM
31 KBagpatnyHasa cyHkuMs, ee rpadmk u ceoicTtea. [lapabona, koopguHaTbl BEpLUMHbI
' napabornbl, 0Cb cMMMETPUN Napabornbl
3.2 "padmkmn dpyHkumn y = kx, y = kx + b n nx ceorictea
k
3.3 =-
Mpadoukmn doyHkumn ¥ |y = x® 1 ux cBolicTea
3.4 Mpadpmkn dpyHkumin Y=VY 'y = |x| n nx cBoicTBa
4 Yuncnosble NocneaoBaTenbHOCTU
a1 OnpegeneHve 1 crnocobbl 3agaHUs YMCMNOBBLIX MoOcredoBaTenbHOCTEN. 3agaHue
) nocriefoBaTenbHOCTU PEKYPPEHTHON hopMynon U OpMynon N-ro YneHa
4.2 ApudmeTnyeckas nporpeccust. dopmynbl N-ro YrieHa apudMeTUHecKor nporpeccuu,
CYMMbI MEPBbIX N YIIEHOB
43 eomeTpuyeckas nporpeccusi. ®opmMynbl N-ro YrneHa reoMeTpuyeckon nporpeccuu,
CYMMbI MEPBbIX N YIIEHOB
4.4 M3o0paxeHne 4rneHoB apndMeTUYECKOW M FeoOMEeTPUYECKOM MPOrpeccui Tovkamu Ha
) KOOpAMHATHOW NAOCKOCTU. JIMHENHBIN N 9KCMOHEHUMANbHbIN POCT
4.5 CnoXxHble NpOLEHTbI
5 BeposaTHOCTb 1 cTaTUCTMKA
51 lMpenctaBneHve faHHbIX B Buae Tabnwd, Auarpamm, rpadukoB, WHTeprnpeTaums

OaHHbIX. YTeHne n NOCTpOEHNE Tabnuu, anarpamm, Fpa(*)VIKOB Nno pealibHbiM JaHHbIM




5.2

MepecTaHoBKM 1 dpakTopuan

5.3 Co4yeTaHus 1 4Mcno codeTaHui

5.4 TpeyronbHuk MNackans. PelleHne 3agay ¢ MCNonb3oBaHWEM KOMBUHATOPWKK

55 eomeTpuyeckass BeposiTHOCTb. Criy4anHbI BbIGOP TOYKU U3 hUrypbl Ha MIIOCKOCTH, U3
oTpes3ka M U3 Ayrn OKPYXHOCTH

5.6 VcnblTanme. Ycnex 1 Heygada. Cepus ucnblTaHM 4O NEPBOro ycnexa

5.7 Cepws ucnbitanuin bepHynnu. BeposiTHOCTU coObITUI B cepun UCTbITaHnA bepHynnn

5.8 CnyyariHag BenunynHa 1 pacnpegeneHve BeposiTHOCTEN

59 MatemaTunyeckoe oxuganve n gucnepcus. Npumepbl MaTeMaTUYECKOrO OXUAAHUS Kak
TEOPETUYECKOr0 CpefHero 3Ha4eHus BEMUYMHbI

5.10 MaTemaTVNeCKoev oXugaHve u gucnepcust cnydarMHouW BenuyuHbl "4UCMO YCNEXOB B
cepun ncnblTaHun bepHynnu"

511 MoHsiTMe o 3akoHe Gonblunx 4Yucen. N3mepeHne BepOATHOCTEN C MOMOLLbIO YacToT.
Ponb 1 3Ha4yeHue 3akoHa bonbLuMx Yucen B npupoae v obuiectse

6 "eomeTpus
6.1 CwuHyc, kocuHyc, TaHreHc yrnoB oTr O go 180°. OcHoOBHOe TpuUroHomeTpuyeckoe
' ToXAecTBO. Popmynbl NpuBeeHns

6.2 PelweHne TpeyronbHWkoB. Teopema KOCUMHYCOB UK Teopema CcuHycoB. PelleHue
NpakTUyYecKMX 3agay ¢ MCNONb30BaHNEM TeOpeMbl KOCUHYCOB U TEOPEMbl CUHYCOB

6.3 MpeobpasoBaHue nogodus. NMNogobue COOTBETCTBEHHbLIX 3NIEMEHTOB

6.4 Teopema O npousBedeHUN OTPE3KOB XOpAi, TEOpeMbl O MpOM3BEAEHMM OTPEe3KOB
CeKyLUWX, TeEOpeEMa O KBagpaTte KacaTenbHON
Bektop, AnuHa (Modynb) BeKkTOpa, COHarnpasBfeHHble BEKTOPbl, MNPOTUBOMOMOXHO

6.5 HanpaBfeHHble BEKTOPbl, KOMMMHEapHOCTb BEKTOPOB, PaBEHCTBO BEKTOPOB, onepauuun
Hag BekTopamu. PasnoxeHue BekTopa No ABYM HEKONIMHEapHbIM BEKTOpam

6.6 KoopaunHatbl BekTopa. CkanspHoe npou3BedeHMe BEKTOPOB, MNPUMEHeHWe Ans
HaxoXxgeHus AMWH U YINoB
[lekapToBbl KOOpPAMHATBI Ha MIIOCKOCTW. YpPaBHEHMSI TMPSMOM U OKPYXXHOCTU B

6.7 KOOpAMHaTax, nepeceyeHne OKpy>XHoCcTeW MW npsmblX. MeTtod koopauHaT w  ero
NpUMeHeHne

6.8 [MpaBunbHbIE MHOMOYrOMbHUKN

6.9 OnvHa OKPYXXHOCTM. pagycHas u pagvaHHas Mepa yrna, BblMUCNeHve ANuH Ayr
OKpY>KHOCTEW

6.10 Mnowaab Kpyra, cekropa, CerMeHTa

6.11 [BKeHMs  nIOCKOCTM M BHYTPEHHME  cMMMETpuM  duryp  (3remMeHTapHble

npegcrtasnenns). MapannensHbin nepeHoc. MNoBopoT

Ilepeuens (kogudpurkaTop) NpoBepsieMbIX TPeOOBAHUN K pe3yJbTaTaM
OCBOCHHMSI OCHOBHOH 00pa30BaTe/IbHOH MNPOrPaMMbl OCHOBHOIO 00ILEro
00pa30BaHMs U 3JIEMEHTOB COEPKAHMS.

[Tposepsembie Ha OI'D mo maTemaTukKe TpeOOBaHUS

K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMmbl

OCHOBHOTO 00111eT0 00pa30BaHMs

Koa lMpoBepsiemble TpebOBaHNS K NPegMETHBIM pe3yrnibTataM OCBOEHUS OCHOBHOM
NpoBeEPSIEMOro obpasoBaTenbHON NporpaMmMbl OCHOBHOTO 06LLero obpa3oBaHns Ha OCHOBE
TpeboBaHus oroc
1 YMeEHne onepupoBaTtb MOHATUSAMU: MHOXECTBO, MOOMHOXECTBO, onepauvn Hag
MHOXeCTBaMU1; YMeHMe onepupoBaTth MOHATUAMMW: rpad, CBA3HLIN rpad, Aepeso,
LUUKI, MPUMEHSATb UX MPY PeLUeHMU 3adad; YMEHUEe UCMonb3oBaTh rpaduyeckoe
NpeAcTaBneHne MHOXECTB 4151 ONUCaHUS pearbHbIX MPOLIECCOB U SABMEHUA, Npwu
peLleHnn 3agad u3 gpyrmx y4ebHblx npegMeToB
2 YMeHue onepvpoBaTb MOHATUAMW:  ONpPedereHne, akcuoma, Teopema,
[0Ka3aTenbCTBO; YMEHWE pacno3HaBaTb WCTUHHBIE U NMOXHblE BbICKa3blBaHUS,
NpYBOANTb MPUMEPHLI U KOHTPNPUMEPbI, CTPOUTb BbICKA3biBAHMSA WU OTpULI@HUS




BbICKa3blBaHWI

YmeHune onepupoBsaTtb MOHATUAMU. HaTypalibHOE 4YUCI0, NPOCTOE U COCTaBHOE
4YUCnNo, OEeNMMOCTb HaTypalibHbIX 4YuUCern, NPU3Hakn OEerTMMOCTU, uUerioe 4YuUcro,
mMmoaynb 4ucna, 00ObIKHOBEHHasi D,p06b N aecAaTnvyHada D,p06b, CTaHﬂ,apTHbIIZ 21701}
4yucna, paduoHanbHOe 4ucno, wuppauuoHalbHOe YUCIo, apwbmemqecmﬁ
KBa,D,paTHbIVI KOPEHb; yMeHWNe BbINOITHATb OENCTBUS C 4Ymcnamu, CpaBHMBaTb "
ynopaaoodmBaTtb 4ucCrna, npencrtaBnATb 4YuCna Ha KOOpﬂ,I/IHaTHOIZ I'IpFlMOIZ,
OKpPYMATb YMncna; ymMeHue genartb Npuknaky U OueHKy pesylbraTta BblYMCNEHNN

YMeHve onepupoBaTb MOHSTUSIMU:  CTeNeHb C  LEnbiM  MokasaTenem,
apuMeTMYeckin  KBafpaTHbI KOpeHb, MHOrodreH, anrebpaundeckass Apoob,
TOX/JECTBO; 3HAKOMCTBO C KOpPHEM HaTypasribHOW cTeneHu Gonblie enuHuub;
YMEeHUe BbINOMHATL pacyeTbl Mo yopmynamM, npeobpasoBaHus LenbIX, pobHO-
pauMOHanbHbIX BbIPAXEHWIA W BbIPAXXEHUI C KOPHSIMU, PasfioXeHne MHorouneHa
Ha MHOXMWTENMW, B TOM YMCIe C UCMONb30oBaHneMm hopMyn pasHOCTU KBagpaToB U
KBagparta CyMMbl U pasHOCTU

YMeHue onepupoBaTb MOHATUSIMU: YMCIIOBOE PAaBEHCTBO, ypaBHEHWE C OAHON
nepemMeHHoOn, YMUCroBOE HEpPaBeHCTBO, HEpPaBEHCTBO C MNEPEMEHHOW; YMeHue
pewaTtb IUWHENHblE W KBaJapaTHble YypaBHEHWs, OPOGHO-paLMoHanbHble
YpaBHEHUS C OOHOW MEepeMEeHHOW, CUCTEeMbl [ABYX JIMHENHbIX YpPaBHEHWN,
NHENHble HepaBeHCTBa N MX CUCTEMbI, KBagpaTHble U APOBHO-pauuoHarnbHble
HepaBeHCTBa C OAHOW NepeMeHHOW, B TOM Y1Crie NpW peLleHnn 3agad ns apyrmx
NpeaMeToB M MNPaKTUYeCcKUX 3adady; YMEHMe MWCMoNb30oBaTb KOOPAMHATHYIO
NPsSIMY0 U KOOPAMHATHYIO NITOCKOCTb ANS U300paXeHUss peLleHUn ypaBHEHWUN,
HEpPaBEHCTB U CUCTEM

YMeHue onepupoBaTb MNOHATUAMM: DYHKUUSA, rpaduk DYHKUUK, HYNU OYHKUMK,
NMPOMEXYTKM  3HAKOMOCTOSIHCTBA, MPOMEXYTKM  BO3pacTaHusi,  yObiBaHwus,
Hambonbllee W HauMeHbllee 3HadeHust YHKUUM, YMEHWe OonepupoBaTb
NOHATUSMU: MpsiMasi NPONOPLMOHANBbHOCTb, NIMHENHAst pyHKUMS, KBagpaTUyHas
dyHKUMSA, obpaTHas nponopuMoHanbHOCTb, napabona, runepbona; ymeHue
CTpouTb rpadmkn yHKUUIA, Ucnonb3oBaTb rpadukm Ansi onpeneneHns CBONCTB
NPOLLECCOB 1 3aBUCUMOCTEN, NS peELleHns 3a4ad U3 Apyrnx y4ebHbIx npeaMeToB
N peanbHOW >W3HW; YMEHME BbipaxaTb (OpMynamu 3aBUCUMOCTU MeXay
BENUYMHAMM

YMeHVe onepupoBaTtb MOHATUSIMU: MOCNEeOBATENbHOCTb, apudmMeTuyeckas u
reomeTpuyeckas nporpeccuu; yMeHue ncnonb3oBaTb CBOWCTBA
nocrnegoBaTenbHOCTEN, POPMyIbl CyMMbl U OOLLErO YneHa npu pelleHnn 3agad,
B TOM 4Yucre 3agday 13 gpyrmx y4ebHbIx NpegMeToB U peanbHOM KU3HN

YMeHve pellatb 3agadu pasHbiX TUMOB (B TOM 4YMCre Ha NPOLEHTbI, OONU U
YyacTtu, aBwkeHue, paboTy, LeHy TOBapoOB M CTOMMOCTb MOKYMOK W YCIYr, Hanoru,
3agaun u3 obnactu ynpaBrneHuUs NMNYHBbIMW U CEMENHBIMU bnHaHCaMn); yMeHne
COCTaBNSATb BblpaXXeHWsl, ypaBHEHWs, HEPaBEHCTBA W CUCTEMbl MO YCMOBUIO
3ajadn, uccrnenoBaTtb MOSNYYEHHOE PELLUEHWE W OLiEHMBaTb NpaBaonofobHOCTb
NonyYeHHbIX pe3ynbTaToB

YMeHue onepupoBatb MNOHATUSMU: Urypa, TOvka, OTPE30K, Mpamasi, nyd,
fioMaHasi,  yron,  MHOFOYFOfbHWUK,  TPEYroflbHWK,  paBHOOEOPEHHBbIN U
PaBHOCTOPOHHMI  TPEYrONbHUKKW, MPSMOYIOfbHBLIA  TPEYIOfbHUK, MeAuaHa,
fbuccekTpMca w BbICOTa TPEYrofibHUKA, YEeTbIPEXYrOSibHUK, Napansenorpamm,
pomb, MpAMOYronbHWK, KBadpaT, Tpaneumus; OKPY>XHOCTb, Kpyr, KacaTenbHas;
3HAKOMCTBO C NPOCTPAHCTBEHHbIMK UIrypaMu; YMeHue pellaTb 3agayn, B TOM
yncne M3 MOBCEAHEBHOM XW3HW, HA HaxOXOEHUE reOMETPUYECKUX BESTMYMH C
NpUMeHEeHNEM N3YYEHHbIX CBONCTB ouryp 1 hakToB

10

YMeHue onepupoBaTtb NOHATUSIMU: PABEHCTBO PUryp, PAaBEHCTBO TPEYTONbHUKOB;
napannenbHOCTb U MEepreHAVKYNAPHOCTb MNPSIMbIX, Yron Mexay npsiMbIMu,
neprneHavKynsip, HaKMOHHasl, npoekuusi, nogobue  duryp, nNodoGHble
TPEYrofbHUKW, CUMMETPUS  OTHOCUTENIbHO TOYKM U MpPSIMOK;  yMeHue
pacrosHaBaTb PaBEHCTBO, CUMMeTpUo 1 nogobue duryp, napannenbHoCTb U
nepneHauKynsipHOCTb NPAMbIX B OKpY»KatoLLLeM Mupe

11

YmeHune onepuposaTtb MNOHATUAMU: OJIMHA, PaACCTOAHUE, Yron (BeJ'II/I‘-II/IHa yrna,
CUHYC N KOCUHYC yrna TpeyroanMKa), nnowanb; ymMmeHne oueHmBaTb pa3mMepbl
npegmeToB U 00BHLEKTOB B OKpyXawwem Mupe; ymeHune MNnpuMeHATb (*)OpMyJ'IbI




nepuMmeTpa 1 NNoLaan MHOroyrosibHUKOB, AMWHBLI OKPY>KHOCTU U MIOLLaan Kpyra,
obbemMa MpsAMOYrofibHOro napannenenunena; YMEHWe MPUMEHSITb MPU3HaKu
paBeHCTBa TpPeyrosibHUKOB, TEOPEMY O CYMMe YrIIOB TPeYyrofibHWKa, Teopemy
Mndparopa, TPUrOHOMETPUYECKNE COOTHOLLEHMS AOfs  BbIMUCIEHUS  ONWH,
paccTosHUI, nnowagen

12

YMeHve u3obpaxartb nnockue urypbl U UX KOMOMHALMM, NMPOCTPaAHCTBEHHbIE
urypbl OT pyKU, C MOMOLLBI0 YEPTEXHBIX MHCTPYMEHTOB U 3M1IEKTPOHHBIX CPefCTB
Mo TEKCTOBOMY WUIU CUMBOJIbHOMY OMUCAHUIO

13

YMeHve onepupoBaTtb MOHATUAMW: MPAMOYrofibHas CUCTeMa KOOpAMHaT;
KOOpAMHATLI TOYKWU, BEKTOP, CYMMa BEKTOPOB, NPOU3BEAEHNE BEKTOpA Ha YKCIO,
ckansipHoe MpousBefdeHMEe BEKTOpOB; YMEHWE WCMONb30BaTb BEKTOpbl U
KOOpAMHATLI ANS NpeAcTaBNeHus OaHHbIX W pelleHvst 3adady, B TOM uucre u3
APYrvx y4eGHbIX MPeaMEeTOB 1 peanbHOM XU3HU

14

YMeHne onepupoBaTb MOHATUSAMWU: CTONOMKOBbIE W KPYroBble Auarpammbl,
Tabnuubl, cpegHee apudmeTudeckoe, MeauaHa, Haubornbllee U HauMeHbllee
3HaYeHuMs, pasmax YMCrnoBoro Habopa; ymeHue M3BrnekaTb, UHTEPNpPeTMpoBaTh U
npeobpasoBbiBaTb MHGOPMAaLUIO, MpeAcTaBMneHHyld B Tabnuuax W Ha
AvarpaMMax, OTpakatoLLylo CBOWCTBA U XapakTepPUCTMKN pearbHbIX MpoLEeccoB U
ABMEHWIA; yMEHNe pacno3HaBaTh U3MEHYMBbIE BEMUYMHBI B OKPYXKaroLEeM Mupe

15

YMeHue onepupoBaTb NOHATUAMU: CAYyYaWHbIN ONbIT (CRyYaHbIA SKCNEPUMEHT),
anemMeHTapHoe cobbiTe (arneMeHTapHbIM MCXoh) CRyYanHoro onbiTa, criydyanHoe
cobObITNE, BEPOSTHOCTb COOLITUSI; YMEHWE HaxoaWuTb BEPOSATHOCTM CryyanHbIX
COObITUIA B OMbITax C PAaBHOBO3MOXHbLIMW 3NIEMEHTAPHbLIMU COOLITUSIMU; YMEHMWE
pelwaTtb 3ajayn MeTo4OM OpraHvM3oBaHHOro nepebopa M C MCMNONb30BaHMEM
npaBuna YMHOXEHUS, YMEHNE OLIEHMBAaTb BEPOSTHOCTW pearibHbIX COObITUMIA K
SIBMEHWN, MOHMMATb pPOSib MPAKTUYECKN [OOCTOBEPHbIX W  MaroBEPOSITHbIX
COGLITUA B OKpyXalleM Mupe W B XKWU3HW, 3HaKOMCTBO C MOHATUEM
He3aBUCKMbIX CODbLITUI; 3HAKOMCTBO C 3aKOHOM BOMbLUNX YMCEN U €ro POrbio B
MaCCOBbIX SIBMEHUAX

16

YMeHne BblOupatTh NOOAXOOSLWINA M3YYEHHBbIM METOA AONS peLUeHus 3agaudu,
NPUBOAUTL MPUMEpPbl MaTeMaTU4YecKUX 3aKOHOMEPHOCTEeN B MPUPOAE U XKU3HW,
pacrnosHaBaTb MPOSIBIIEHNE 3aKOHOB MaTemMaTuMKM B WCKYCCTBE, ONUCbIBaTb
oTAenbHble BbloalolmMecs pesynbTaTbl, MOMyYeHHble B XOo4e pasBuTUS
MaTeMaTuKM Kak Hayku, NpUBOAUTb MPUMEpPbl MaTeMaTUYeCKUX OTKPbITUA U UX
aBTOPOB B OTEYECTBEHHON U BCEMUPHOW NCTOPUM

[Iepeuens s1eMeHTOB coepxkaHus, MpoBepsieMbix Ha OI'D
10 MaTeMaTHKe

Kopg

[MpoBepsieMbl ANeMeHT cogepXaHns

Yucna v BblYUCTIEHMA

11

HaTypaanb|e M uenble Yynucna. |_|pVI3HaKVI OEIMMOCTU UenbIX Ynucen

1.2

OB6bIKHOBEHHbIE N OECATUYHbIE APOOU, NPOLIEHTLI, 6ECKOHEYHbLIE Nepuoanyeckmne gpobu

1.3

PaunoHanbHble Yncna. ApnpmeTtmyeckme onepaunm ¢ paumoHanbHbIMU Yucnamm

1.4

JencteutenbHble Yyncna. ApnmeTmyeckme onepaumm ¢ 4ENCTBUTENBHBIMU YUCTTaMKU

15

MpubnmkeHHbIE BbIYMCIEHMS, NpaBuia OKPYITNEHWUs, MPUKMOKa U OLEHKa peaynbrarta
BbIYMCNEHNN

Anrebpaunyeckune BblpaXxeHus

2.1

ByKBEHHbIE BblpaXXeHUs1 (BblpaXKEHUsI C NEPEMEHHBIMM)

2.2

CteneHb c uenbim nokasarteniem. CTeneHb C paunoHarnbHbIM nokasaTtenem. CBoOWCTBa
CTEMNeHu

2.3

MHorouneHsl

2.4

Anrebpanyeckas opobb

2.5

ApucpmeTnyeckun KopeHb HaTypanbHOW cTeneHu. [enctBua ¢ apudMeTU4ecKummn
KOPHSIMW HaTyparbHOW CTENEHU

ypaBHeHVIFI N HEpaABEHCTBa

3.1

LleJ'IbIe n D,pOGHO-paLI,I/IOHaﬂbeIe YPaBHEHUA. Cucrtembl 1 COBOKYIMNHOCTU ypaBHeHI/II7I




3.2 Llenble n apobHO-paLmoHarnbHble HepaBeHCTBa. CMCTEMbI M COBOKYMHOCTM HEPABEHCTB
3.3 PelueHne TekCcToBbIX 3a4au
4 Yuncrosble NocneaoBaTeribHOCTU
4.1 MocnegosartensHOCTU, cnocobbl 3a4aHUs NocnegoBaTeNlbHOCTEN
4.2 ApudmeTndeckas u reomeTpudeckas nporpeccum. Popmyna CrnoXxHbIX NPOLEHTOB
5 DyHKUMM
51 ®yHKUMA, cnocobbl 3agaHusa dyHkummn. paduk dyHkummn. ObnacTb onpegeneHuns u
MHOXECTBO 3HayeHun QyHKUMK. Hynu dyHKumMn. TMpomMexyTkM 3HAKOMOCTOSIHCTBA.
[MpoMeXxXyTkn  MOHOTOHHOCTW  (pyHKUUKW. MaKCUMyMbl W MUHUMYMbI  (OYHKLMK.
Hanbonbliee n HanMeHblLee 3HaYeHne PYHKLMN Ha MPOMEXYTKE
6 KoopauvHaTtbl Ha NpAMOn U NNOCKOCTU
6.1 KoopavHaTHas npsimas
6.2 [ekapToBbl KOOPAMHATLI Ha NIIOCKOCTU
7 "eomeTpus
7.1 "eomeTpuyeckme urypbl n X CBONCTBA
7.2 TpeyronbHuK
7.3 MHOroyronbsHUKK
7.4 OKpY>XHOCTb U Kpyr
7.5 VismepeHre reoMeTpn4ecKMx BENNYMH
7.6 BeKTopbl Ha NNOCKOCTU
8 BepoATHOCTb M cTaTUCTMKA
8.1 OnucaTenbHasg ctaTtucTmka
8.2 BeposiTHOCTb
8.3 KombuHaTtopuka
8.4 MHoxecTBa
8.5 "padbl




