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denepanbHas padodas mporpamma 1o yaeoHomy npenmety «MaremaTuka» (0a30BbIid YPOBECHB)
(mpenmetHas obnacte «MaremaTnka ¥ HH(OpMaTHKa») (Aajee COOTBETCTBEHHO — IpOrpamma Io
MaTeMaTHKe, MaTeMaTHKa) BKIIOYAeT NOSCHUTENBbHYIO3aIIUCKY, COJIepKaHue 00yueHusl, IIaHUpyeMbIe
pe3yJbTaThl OCBOEHUS IIPOrpaMMBbI 10 MAaTEMATUKE, TEMATHUYECKOE INIAHUPOBAHUE.

MHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo wmartemaTuke mig oOydwaromuxcs 5-9 kimaccoB pa3paboTaHaHa OCHOBE
OI'OC OOO. B mporpaMme o MaTeéMaTUKE YYTE€Hbl UAeH M mosoxeHus KoHuenmuu pa3BuTHs
MaTeMaTH4eckoro oopasoBanus B Poccuiickoit dexepannu.

[IpenmeroM MaTeMaTUKH SIBISIIOTCS  (PyHOAMEHTalbHBIE CTPYKTYphl —HAmero Mupa —
MPOCTPAHCTBEHHBIE (OPMBI M KOJIWYECTBEHHBIE OTHOMICHHS (OT MPOCTEHWINNX, YCBaWBAEMBIX B
HETIOCPEJICTBEHHOM OIIBITE, /IO JOCTaTOYHO CJIOKHBIX, HEOOXOJWMBIX ISl pPa3BUTHS HAYYHBIX U
MPUKIAJHBIX uael). MaremaTnueckre 3HaHHs 00eCIeYnBalOT IOHUMAHUE TPUHIIMIIOB YCTPOHCTBA U
WCTIOJIb30BAHUST COBPEMEHHOW TEXHUKH, BOCIIPUSATHE U MHTEPIPETALNIO CONUATBHOM, SKOHOMHYECKOH,
MOJIUTHYECKOW MH(POPMAIINH, TAI0T BO3MOXHOCTH BBITIONHATH PACUETBl M COCTABJISITH AITOPHTMBI,
HAXOJIUTh ¥ PUMEHATH ()OPMYIIBI, BIAJAETh MPAKTUICCKUMHU TPUEMaMH TEOMETPUIECKUX U3MEPEHUI 1
MOCTPOSHHA, YUTATh WH(OPMAIIHIO, TIPEJICTABICHHYIO B BUIE TaOIUI, TUarpaMM M rpa(ukoB, KHUTh B
YCTIOBHSIX HEOTIPECNEHHOCTH U TIOHUMATh BEPOSTHOCTHBIN XapakTep CIy4aHbIX COOBITHI.

Nzyuenne mareMaTuku (GopMupyeT y 0OyJarONUXCs MaTeMAaTHYECKHA CTHIIBMBIIIICHHS,
MIPOSIBIISIFOIIMIACS B OTIPEIENIEHHBIX YMCTBEHHBIX HaBbIKaX. OOydJaromuecsiocBanBaoT TaKUe TMPHUEMBI
u METO/bl MBIIIJICHUS, Kak UHAYKIUS U JIeTyKIHS,
00001IeHE U KOHKPETHU3AIMs, aHAIN3 M CHHTE3, KiacCu(UKalusg U CUCTEMaTH3aIHs,
abctparupoBanue u aHanorus. OObeKThl MaTEMaTUIECKIX YMO3aKITIOUSHHH, TIPaBUIIa UX
KOHCTPYHPOBAHHUS pACKPBIBAIOT MEXaHU3M JIOTHYECKHX TOCTPOCHHM, CIIOCOOCTBYIOTBBIPAOOTKE
yMeHUsI GOpPMYIUPOBaTh, 0OOCHOBBIBATH U JI0KA3BIBAThH CYXKICHHSI, TEMCAMBIM Pa3BHBAIOT
Joruyeckoe MbliuieHue. M3yuenne mareMaTtuku oOecrieunBaeTGOpMHUpPOBaAHUE AITTOPUTMUUECKON
KOMITOHEHTHI MBIIIJICHHUS] ¥ BOCIIUTAaHHE YMEHUNEHCTBOBATD 1o 3aJJaHHBIM
aJIropuTMaMm, COBEPIICHCTBOBATh U3BECTHBIE ~HMKOHCTPYHPOBAThH HOBbIE. B
MIPOLIECCE PelLIeHus 3a/1a4 — OCHOBOM y4eOHOM IeATEIbHOCTUHA YPOKAaX MAaTEMAaTUKH — Pa3BUBAIOTCS
TBOpUECKas U MPUKJIaIHAs CTOPOHBI MbIIUIEHUA. O0yUueHe MaTeMaTuke JaéT BO3MOXKHOCTh Pa3BUBATh
y 00y4aronxcsi TOUHYI0, palliOHAIbHYI0 U WH(GOPMATUBHYIO pedb, YMEHHE OTOMpaTh Hambojee
MOAXOIAUTUESI3bIKOBBIE, CUMBOJIMUECKUE, TpaduyecKie CpeacTBa AJIs BBIPAKEHUS CYKICHHUHN U

HarJis1iIHOTO UX IIPCACTABIICHUS.

HpI/I HU3YYCHUHU MATCMATUKHU OCYHICCTBIISCTCA 06mee 3HAaKOMCTBO C MCTOJaMH IIO3HAHHA
,Z[ef[CTBI/ITCJILHOCTI/I, npeaACTaBJICHHUAMU O IIPEAMETE U MCTOAAX MATCMATHKH, UX OTIIMYHMU OT MCTOIOB
ApPYrux €CTCCTBCHHBIX W T'yYMAHUTAPHBIX HAYK, 00 0COOEHHOCTAX INPUMCHCHHUA MATCMATUKHU JIA
PCHICHUA HAYYHBIX U IIPUKIIAHBIX 3a1a4.
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[IpuoputeTHBIMU TIENsIMU OOy4YeHUSI MaTeMaTHKe B 5—-9 Kiaccax SBISIOTCS: (OPMHUPOBAHUE

[EHTPATBHBIX MATEMATHYECKUX TOHATUN (YUCII0, BETUYHHA,
reoMerpuyeckas Gurypa, rnepeMeHHas, BEpOSITHOCTh, (DYHKIIHS), 0OSCIICUNBAIOIINX TPEEMCTBEHHOCTh
Y TIEPCIIEKTUBHOCTh MaTEMaTHUECKOTO 00pa30BaHUs 00yJaIOLINXCS;

MOJIBEJICHWE OOYYaIOMIMXCsl Ha JOCTYITHOM Ui HHX YPOBHE K OCO3HAHHUIO B3aWMOCBS3H
MaTeMaTHUKd W OKPYXAIOMero MHUpa, TOHMMaHWE MAaTeMAaTUKH KaK 4YacTh OOmed KyJIbTyphl
9YeJI0OBEUECTBA;

pPa3BUTHE HHTEIUICKTYAJTbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOYYArOIIUXCS, TO3HABATCIHLHOM
AKTUBHOCTH, HCCJICIOBATCILCKAX YMCHHM, KPUTHYHOCTH MBIIIICHHS, HWHTEpeca K U3yYCHUIO
MaTEeMaTHKH;

dbopmupoBanre (QYHKIIMOHAIHHONH MaTEeMAaTHYECKOW TpaMOTHOCTH: YMEHHs pPAaclio3HaBaTh
MPOSIBIICHUST MAaTeMAaTUYECKUX TIOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEAIbHBIX >KH3HCHHBIX
CUTyallUsiX HM TIPU H3YYCHHH JPYrUX YYeOHBIX MPEAMETOB, TPOSBICHUS 3aBUCUMOCTCH W
3aKOHOMEPHOCTEH, (PopMyIHpOBaTh X HA S3BIKEMATEMAaTUKH U CO3/aBaTh MaTEMaTHYCCKHE MOJICIIH,
MPUMEHSITh OCBOCHHBIN MaTeMaTUYEeCKHIA armapar JJisl PEelICHHs MPaKTUKO-OPUSHTHPOBAHHBIX 33]1ad,
WHTEPIPETUPOBATH U OIEHUBATH TIOJYICHHBIC PE3YIIbTATHI.

OcHOBHBIC JIMHHHM COJCpXaHHWS TporpaMMbl 10 MaTemathke B 5-9 kmaccax: «Yucma u
BBIYUCIICHUS», «Anredpa» («AnreOpandecKkue BBIPAKCHUS», «YPAaBHCHHS W HEPABEHCTBAY),
«Dynkmny, «I'eomerpus» («I'eomerprdeckne GUTYPHI B UX CBOHCTBAY,

«3MepeHne TEOMETPUYECKHX BEIUYHMH»), «BeposTHOocTs W craTtucTHKa». JlaHHBIC JIHHUA
Pa3BUBAIOTCS MApAIIICITFHO, KaX/1asi B COOTBETCTBUU ¢ COOCTBEHHOM JIOTUKOW, OJTHAKO HE HE3aBUCHMO
OJIHA OT JIPYTOii, @ B TECCHOM KOHTAKT€ U B3aUMOICUCTBUH.

CopepxaHue TmporpaMMbl TI0 MaTeMaTHKe, pachpelenéHHOe MO TojaM  OoO0ydeHus,
CTPYKTYpPUPOBAHO TakuUM 00pa3oM, YTOObl KO BCEM OCHOBHBIM, NPHUHIMIHUAILHBIM BOIPOCAM
oOyuaromyecsi o0Opallaiiuch HEOJHOKPAaTHO, 4YTOObI OBJIAJICHHME MAaTeMAaTUYECKUMHU MOHSITUSIMU U
HaBbIKAMHU OCYILECTBISUIOCH IOCJIEJIOBATEIbHO W TMOCTYNATEIbHO, C COOJIOACHHEM MPHUHIUIA
MIPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYAINCh B OOLIYIO CUCTEMY MaTeMaTHUECKUX MPEICTaBICHHM
oOyuaronuxcs, paciupsis u yriryonss e€, o0pa3ys NpoyHble MHOKECTBEHHBIE CBSI3U.

B cootBerctBHM ¢ ®I'OC OO0 Maremaruka SBISETCS 00S3aTEIbHBIM YYEOHBIM MPEIMETOM Ha
YpOBHE OCHOBHOro oOmiero oOpazoBanusa. B 5-9 kmaccax mMaremaTHka TpaAMIMOHHO H3y4aeTcsl B
paMKax CIIeIyIIMNX Y9eOHbIX KYpCcOB: B 5—6 Ki1accax — Kypca
«MaremaTtka», B 7-9 kimaccax — KypcoB «Auredpay (BKJIIOYasi AJIEMEHTHI CTATUCTHKU M TECOPHH
BeposTHOCTEH) U «I'eomerpus». [Iporpammoii Mo MaTeMaTHKe BBOJAUTCS CaMOCTOSTEIbHBIN YUCOHBIN
Kypc «BepoSTHOCTb M CTAaTUCTHKA.

OO1ee 4yMClIO YacoB, PEKOMEHIOBAHHBIX JJISl M3Y4YEHUS MaTeMaTuku (0a30BbI YpOBEHb) Ha
ypPOBHE OCHOBHOTO 00Imiero ooOpasoBanus, — 952 wyaca: B 5 kmacce — 170 uacoB (5 uacoB B
Heneno), B 6 kimacce — 170 gacos (5 yacoB B Hezeno), B 7 kiaacce —204 gaca (6 4acoB B HEAENO), B 8
kiacce — 204 yaca (6 yacoB B Hefienr0), B 9 kinacce — 204 yaca (6 yacoB B HeZIEIN0).
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne MaTeMaTHMKM Ha YPOBHE OCHOBHOTO 0O0mmiero o0pa3oBaHMsS HAlpaBlIeHO Ha
JOCTIDKEHHE OOYyJaroIMMUCS JHMYHOCTHBIX, METAlpeAMETHBIX W MPEIMETHBIX 00pa30BaTeIbHBIX
pE3yIbTaTOB OCBOEHUS y4eOHOTIO IIPEaMETa.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJbTaThbl OCBOCHHA ITPOrpaMMbl IO MAaTEMATUKE XapaKTCPU3YIOTCA:

1) NMaTPUOTHYECKOE BOCIMTAHME:

MPOSIBJICHUEM HMHTEpPECa K MPOILLIOMY M HACTOSIIEMY POCCHICKON MaT€MAaTHKH, LIEHHOCTHBIM
OTHOIIEHUEM K JOCTHXKEHUSM POCCUUCKUX MATEMAaTUKOB M POCCUUCKON MAaTEMATHYECKOW IIKOJBI, K
WCIIOJIb30BAHUIO ITHX JOCTHXKCHUM B IPYrUX HayKaxX U MPUKIATHBIX chepax;

2) rpasaaHcKoe M 1yX0BHO-HPABCTBEHHOE BOCIUTAHME:

TFOTOBHOCTBIO K BBIMOJHEHUIO OO0s3aHHOCTEH TIpaXJaHWHA U peaju3aluyd €ero Ipas,
MIpPE/ICTaBJICHHUEM O MaTEeMaTHYECKHUX OCHOBaX (DYHKIMOHUPOBAHHUS Pa3IMYHBIX CTPYKTYp, SIBJICHUH,
MpoLEAYyp TpakJIaHCKOTO oOIliecTBa (Hampumep, BBIOOPBI, OMPOCHI), TOTOBHOCTBbIO K OOCYXIACHUIO
STHYCCKUX HpO6J'IeM, CBA3aHHBIX C MNPAKTHYECKHUM IMPUMCEHCHUEM JIOCTI/I)KGHI/Iﬁ HAayKH, OCO3HAHHUEM
BaXXHOCTH MOPAJIbHO-3TUYECKUX MIPUHIUIIOB B AEATEIbHOCTH YUEHOTO;

3) TpynoBoe BocnuTaHue:

YCTAHOBKOH Ha AaKTHBHOE ydJacTHe B pEIICHHH NPAKTHYECKHX 3a]ad MaTeMaTHUYecKoil
HAIPABJICHHOCTH, OCO3HAHNEM BaXHOCTH MaTEMaTHYECKOr006pa30BaHMs Ha IPOTSHKCHUH BCEH KI3HH
JUIS YCTIEUTHOM MPO(eCCHOHATBHON JeATEIHOCTH U PA3BUTHEM HEOOXOIMMBIX YMEHHH, 0CO3HAHHBIM
BEIGOPOM ¥ TIOCTPOCHHEM HHIMBHAYaIbHOH TpPAaeKTOPHH OOpa3OBAaHHMS M IKH3HEHHBIX ILIAHOBC
YYETOM JTIMYHBIX HHTEPECOB M OOIIECTBEHHBIX OTPEOHOCTEH;

4) scTeTHYEcKOE BOCIUTAHME:
CIIOCOOHOCTBIO K HMOLIMOHAIBHOMY M 3CT€TUYECKOMY BOCHPHITHIO MATEMAaTHUYECKUX OOBEKTOB,
3a/1a4, peLIeHUH, pacCyKICHUH, YMEHHIO BHJIETh MaTEMaTH4ECKHUEe 3aKOHOMEPHOCTU B HUCKYCCTBE;

5) HEHHOCTH HAYYHOI'0O ITIO3HAHMUSA:

OpHGHTaHHCﬁ B JCATCIIbHOCTU Ha COBPEMCHHYIO CUCTEMY HAaYUHBIX HpeHCTaBHeHHﬁO6 OCHOBHBIX
3daKOHOMCPHOCTAX Pa3BUTHUA YCIOBCKA, IMPHUPOAbLI U O6I.I.[€CTBa, IMOHHMMAaHHEM MaTeMaTHYEeCKOH HAayKHu
KakK C(bepbl YeJI0BEUCCKOM JACATCIIBHOCTH, OTaIlOB eé pasBUTHA W 3HAYUMOCTH IJII pPa3BUTHUA
OHUBUIN3allM, OBJIAACHUCM A3BIKOM MAaTCMAaTHKU H MaTeMaTH4YeCKOM Ky.]'H:TypOﬁ KaK CpCIACTBOM
IIO3HaHUs MHUPa,
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OBJIAJICHUEM MPOCTEUILIMMU HABBIKAMHU HUCCIIEIOBATEIILCKON AEATEIbHOCTH;

6) ¢usznmueckoe BocnuTanue, (GOPMHPOBAHHE KYJbTYPbI 310POBbS M 3MOLHMOHAIBLHOIO
Os1aronosyqusi:

TOTOBHOCTBIO HNPHUMCHATbL MATCMATUUYCCKUC 3HAHUA B HMHTCPECAX CBOCTO 3JJ0POBbLS, BCACHHA
310poBoro oOpasza >KM3HU (3JOpPOBOE MHTaHHWE, COATAHCHPOBAHHBIA PEKUM 3aHATHH M OTHAbIXa,
peryisipHas (pu3ndeckasi akTHBHOCTH), CHOPMUPOBAHHOCTHIO HAaBBIKA pe(hIIeKCHH, TPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOTO )K€ IpaBa JPYroro 4eoBeKa;

7) 7KoJ0rHUecKOe BOCIUTAHHE:

OpHUEHTAllMe Ha TPUMEHEHHWE MAaTeMaTHYCCKUX 3HAHUW JJId pEHIeHus 3a1adB o0JacTh
COXPAaHHOCTH OKPYKAIOLIEH Cpe/ibl, IAHUPOBAHUS MTOCTYIKOB U OIIEHKH UX BO3MOYHBIX MOCJIEICTBUI
JUIS. OKPY’Karolllel cpefibl, 0CO3HaHUEM TIJI00aJIbHOTO XapaKTepa dKOJIOTMYECKHUX MpoOIeM U myTeil ux
peLIeHHUS;

8) aganTanus Kk H3MEHSIOIMMCS YCIOBHSIM COMAILHON 1 IPUPOIHOIL cpeb:

TFOTOBHOCTBIO K JEHCTBUSIM B YCIOBUSAX HEONPENENIEHHOCTH, MNOBBILICHUIO YPOBHSA CBOEH
KOMITETEHTHOCTH 4epe3 MPaKTUUECKYIO IS TeIbHOCTh, B TOM YUCIIE YMEHUE YUUTHCA Y IPYTUX JIOfeH,
pHOOpeTaTh B COBMECTHOM JI€ATEIHHOCTH HOBbIE 3HAHMSI, HABBIKM U KOMIIETEHIIMH U3 OIbITA APYTHUX;

HE0OX0IMMOCThIO B (OPMUPOBAHWU HOBBIX 3HaHUI, B TOM uHcie (OPMYIUPOBATH HJEH,
MOHATHS, TUMOTE3bl 00 OOBEKTaX M SABJICHUSX, B TOM UHCJIE€ paHEe HE H3BECTHBIX, OCO3HABATh
NeQUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIMIO KaK
BBI30B, TPEOYIOINUN KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMBbIE PEILICHUS N ASHCTBU, (OPMYIUPOBATH
Y OLICHMBATb PUCKHU U NOCIEACTBUSL, GOPMHUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIbTATDBI

B pe3ynbraTe ocBOeHuUs MPOrpaMMebl 0 MaTeMAaTHKE HAa YPOBHE OCHOBHOT'O 00111ero00pa3oBaHus
y oOyuaromierocss OyayT chopMHpOBaHbl MeETallpeIMETHBIE pPe3ylIbTaThl, XapaKTepU3YIOUIHECs
OBJIaJICHUEM YHHUBEPCAIbHBIMU MO3HABaTENbHBIMU NeUCTBUAMH, YHUBEPCAIbHBIMU
KOMMYHHKATUBHBIMU JICHCTBUSIMU U YHUBEPCAILHBIMH PEryIATUBHBIMU JEHCTBUSIMH.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE y4eOHbIe JeiCTBHS
Ba3oBble Jjornueckue 1eicTBUS:

BBISIBIISITH U XapaKTEePU30BaTh CYLIECTBEHHBIC NMPU3HAKU MATEMATUYECKUX OOBEKTOB, MOHSATHUH,
OTHOIICHUH MEXIy TMOHATUAMHU, (GOPMYIUPOBATH OMpPENETICHUs TMOHITHH, YCTaHABJIUBATH
CYIIECTBEHHBIH MPU3HAK KJIacCU(UKALUKA, OCHOBAHUA i1 0000IIEHUSI U CPaBHEHUS, KPUTEPUU
MIPOBOJMMOTO aHAJIN3A;

BOCIIpMHHUMAThb, Q)OpMYJ'II/IpOBaTb n Hp606p830BLIBaTL CYXKACHUS: YTBCPAUTCIBHBIC
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U OTpULIATENbHbBIC, €JMHUYHbIC, YACTHBIC U 00IIHE, YCIOBHBIE;

BBISIBJIATh MATEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TNPOTUBOpPEUMsB  (paKrax,
TAaHHBIX,  HAONIOJEHHUAX W YTBEPIKICHHSX, npeiaraTh KPUTEPUU Ui BBISBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUYUN;

JieNlaTh  BBIBOJBI C HCHOJb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX M HWHIYKTUBHBIX
YMO3aKIIIOYEHUH, YMO3aKIOUYEHUH 110 aHAJIOTUH;

pa3oupathb JI0Ka3aTenbCTBA MaTeMaTHYECKUX YTBEpXKACHUN (mpsimMble U OT
MPOTHBHOTO), TPOBOANUTH CAMOCTOSATEIBHO HECJOXHBIE JI0Ka3aTeIbCTBA MaTeMaTHUeCKuX (DakTos,
BBICTPanBaTh apryMEHTALUIO, IPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATh COOCTBEHHbIE
paccyKIeHus;

BBIOMpATh CHOCOO pelieHus y4yeOHOW 3anaduu (CpaBHUBATh HECKOJIBKO BapHaHTOB PELICHMUS,
BbIOMpaTh HarOoJIee MOIXO AN ¢ YYETOM CaMOCTOSITENIBHO BBIJIETIEHHBIX KPUTEPHUEB).

Ba3oBrble HccienoBaTeIbCKUeE TeHCTBYS:

WCII0JIb30BAaTh BOIPOCHI KaK HCCIICIOBATEIIBCKHU HWHCTPYMEHT TO3HAHUS, (OPMYIUPOBATH
BOIPOCHI, (PUKCUPYIOMIHE MPOTHBOPEYHE, MPOOIEMY, CAMOCTOSITEIIEHO YCTaHABIIMBATH HCKOMOE M
naHHOe, GOPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3ULIMIO0, MHEHUE;

MIPOBOJIMTH TI0 CAMOCTOSITENILHO COCTaBJICHHOMY TUIAHY HECIIOKHBIH SKCIIEPUMEHT, HEOOJBIIOe
WCCJICJIOBAHNE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOT0 00BEKTa, 3aBUCUMOCTEH 00BEKTOB
MEXy COO01;

CaMOCTOSITEIIBHO (pOPMYJIHPOBAThH OOOOIIEHUS W BBIBOJBI 10 pPe3yIbTaTaM IPOBEIEHHOTO
HaAOJIOJICHUS, WCCIICIOBAHUS, OIEHWBATH JIOCTOBEPHOCTh TOJYUYCHHBIX PE3YJIbTATOB, BHIBOJIOB H
000011IeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BHTHE IPOIECCA, a TAKXKE BBIABUIaTh IPEIIOJIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanueii:

BBISBIISTE HE0CTATOYHOCTD 51 U30BITOYHOCTE nHpopmaruy, JaHHBIX,
HEOOXOUMBIX IS PEIICHUS 3a/1a4u;
BBIOWPATH, aHAJIM3UPOBATH, CHUCTEMAaTHU3UPOBATH U WHTEPIPETUPOBATh

MH(OPMALIHIO PAa3TMYHBIX BUJOB U (POPM MpeacTaBICHUS;

BbIOMpaTh (hOpMy MpeAcTaBICHHS HHPOPMAIIUU U WIUTIOCTPUPOBATH pelllaeMble3alaul CXeMaMH,
JayarpaMmamu, HHOU rpadukoi U uX KOMOMHALMSIMU;

OIICHUBATh HAAEKHOCTh MHPOPMAIMH N0 KPUTEPHIM, MPEIIOKEHHBIM YUUTEIEMIIN
chOpMyITUPOBAHHBIM CAMOCTOSTENIBLHO.

KoMMyHHKaTHBHBIC YHHBepCaJbHble y4eOHbIe NCHCTBHS:

BOCIPUHUMATh U (OPMYJIUPOBATh CY)KJI€HHS B COOTBETCTBUU C YCIOBHAMHU U LEJIAMU OOIIEHUS,
SCHO, TOYHO, I'PaMOTHO BBIp@XKaThb CBOIO TOYKY 3pPEHMsI B YCTHBIXU NHCBbMEHHBIX TEKCTaX, /1aBaTh
MIOSICHEHMSI IO X0y PELICHHUS 3a]1a4l, KOMMEHTHPOBATh
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IIOJIy4EHHBIN pe3yNbTarT;

B XoJe OOCYXKIEHHUs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXZaeMOl TeMbl, HpOOIEMBI,
pemaeMoi 3aJa4M, BBICKA3bIBaTh WJCH, HAICJICHHBIE HA IOWCK PELICHHs, COMOCTaBISATh CBOM
CYKJIEHHsI C CYXJEHUSAMH JAPYrHMX Y4YaCTHUKOB JHajiora, OOHAPY)KMBATh pa3jMyhe M CXOJCTBO
MO3UIIHIA, B KOPPEKTHOU opme popMyarpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPEICTaBIATh PE3yAbTaThl PpEIICHUS 33Ja4yd, OKCICPUMEHTa, WCCICNOBAaHMSA, IPOCKTa,
CaMOCTOSITEJIBHO BBIOMPATh (OpMAT BBICTYIUICHUS C YY4ETOM 3ajad MPE3CHTAIUM U OCOOCHHOCTEH
ayJIUTOPHUH;

MMOHUMATh U UCIOJIB30BATh MPEUMYIIECTBA KOMAHJHON U HHMBHIyaIbHOM pabOTHIPU pEelIeHUN
y4eOHBIX MaTeMaTHYECKUX 33/1a4;

MPUHAMATP 11EJIb COBMECTHOH NESTENFHOCTH, TUIAHUPOBATh OPraHU3AIIUI0 COBMECTHOM paboTHI,
pacrmpenensaTh BUIBI pabOT, JOTOBAapUBATHCS, OOCYXKIATh MPOIECC U pe3yabTaT paboThl, 00001IaTh
MHEHHUS HECKOJILKHX JTIOJCH;

y4acTBOBAaTh B TIpyMIOBbIX (opmax paboThl (0OCyxIeHUs, OOMEH MHEHHUSIMH, MO3TOBbIE
IITYPMBI ¥ JAPYTHE), BHIMOJHATH CBOIO YacTh PabOThI M KOOPIMHHUPOBATH CBOM JIEHCTBHS C APYTHMH
YJieHAaMH KOMAaHJbI, OIICHMBAaTh KadeCTBO CBOEr0 BKI3Ja B OOMUH MPOAYKT MO KPUTEPHUSIM,
cOpPMYIIMPOBaHHBIM YUYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHble YyHMBepcaJibHble yuyeOHble elCTBUS
Camoopranuszanms:

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, AITOPUTM peIIeHHs 33Jayd (WM €ro 4acTh), BHIOMpATh
crnoco0 peleHus ¢ yu€ToM UMEIOLIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELLICHUH ¢ y4€TOM HOBOW MH(POPMALIUU.

CaMOKOHTPOJIb:

BIIQJIETh croco0aMu CaMOINPOBEPKH, CAMOKOHTPOJSI Tpollecca U pe3yiabTaTa pelIeHus
MaTeMaTUYEeCKOH 3a7auu;

MpeIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpU PpEHIEHHH 3aJadd, BHOCUTH
KOPPEKTHUBBI B AEATEILHOCTh HA OCHOBE HOBBIX OOCTOATEILCTB, HAWJCHHBIX OLIMOOK, BBISBICHHBIX
TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa JEATEIbHOCTH IIOCTABJICHHOW 1€ M YCIOBUAM,
OOBSCHATh MPHUYMHBI JOCTHXKEHUS WU HEAOCTIDKEHHUS IeNM, HaXOAWTh OMIMOKY, JaBaTh OILICHKY
MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATBI

[IpenmeTHble pe3yabTaThl OCBOEHHs MPOrpaMMbl MO MaTeMaTHKE IPEJCTaBIEHbl MO Trojam
o0Oy4eHHUs B CIEAYIOIIMX pa3Jiesax IporpaMMbl B paMKaXx OTAEIbHBIX YU€OHBIXKYpCOB: B 5—6 Kiaccax
— Kypca «MaremaTtukay, B /-9 Kiaccax — KypcoB «Aiuredpay,

«["'eometpus», «BeposTHOCTb U CTaTUCTUKA.
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DOEJEPAJIBHAS PABOYAS TIPOTPAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KJIACCAX

MHOACHUTEJIBHASA 3AIINCKA

[IproputeTHbIMU LENAMU OOy4eHMsI MaTeMaTHKe B 5—6 Kiaccax SIBISIFOTCS: MPOJOJIKEHUE

(GbopMUpPOBaHHUS OCHOBHBIX MAaTEMaTHYECKUX MOHATHH (YHCIIO,

BEIIMYMHA, TeOMETpUYecKas ¢urypa), 00eCIeUHBAIONINX IPEEMCTBEHHOCTh U IMEPCICKTHBHOCTH
MaTeMaTH4eCKOro 00pa3oBaHus 00yJaronnxcs;

pa3BUTHE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH OOy4aromuxcs, MO3HABATEIbHOM
AKTHUBHOCTH, UCCJICIOBATCIIbCKUX YMeHHﬁ, HHTCPECA K UBYUCHUIO MAaTCMAaTHUKHU,

noJBeileHne OOyJalolIMXcs Ha JOCTYMHOM JUIi HUX YPOBHE K OCO3HAHHIO B3aUMOCBS3H
MaTeMAaTHUKH ¥ OKPY)KAIOLIETO MUPA;

dbopmupoBaHre (PYHKIIMOHAIBHOW MaTEMaTUYECKOW TPAaMOTHOCTH: YMEHHUS paclo3HaBaTh
MaTeMaTH4eCKue OOBEKTHI B PCATBHBIX KU3HCHHBIX CUTYyallUAX, MIPUMCHATH OCBOCHHBLIC YMCHHA JIA
pelICHNA MPAKTUKO-OPUCHTHPOBAHHBLIX 3a4da4, HWHTCPHPCTUPOBATHL IMOJYUCHHBIC PC3YJIbTAaThl U
OII€CHMNBATh UX HA COOTBGTCTBHeraKTquCKOﬁ CUTyaluu.

OCHOBHBIC JIMHHH COJIEpXKAHHUS Kypca MaTeMaTWku B 5-6 Kkiaccax — apudmernyeckas u
reoMeTpuyeckas, KOTOpble pa3BUBAIOTCS MapaljieibHO, KaXJasB COOTBETCTBHM C COOCTBEHHOM
JIOTUKOW, OJHAaKO, HE HE3aBUCHMMO OJIHA OT JPYroid, a B TECHOM KOHTAKT€ M B3aMMOICHCTBHUH.
Taxxe B KypCc€ MAaTCMAaTUKH IMPOHUCXOAUT 3HAKOMCTBO C JJICMCHTaAMH a.nre6pr,1 A OIMCATEIILHOU
CTaTHCTHKH.

N3ydenne  apupMeTHUECKOTO MaTepuana  HadyMHAETCS CO CHCTeMaTH3aluu U
pa3BUTHS 3HAHUH O HATYypaJbHBIX YUCIIAX, TOJyIeHHBIX Ha YPOBHE HAYAJIBHOTO OOIIEroo0pa3oBaHusL.
[TpusTom COBEPUICHCTBOBAHWE  BBIYUCIUTEIBHOW  TEXHUKH H

dopMHpOBaHHE  HOBBIX TEOPETUYECKUX 3HAHUI coyeraercsi €  Pa3BUTHEM
BBIYMCIIUTEIBHON KYIBTYPHI, B YaCTHOCTH ¢ OOy4eHHEeM  MpOCTeHIINM mpuémam
OPUKUAKA W OIEHKM  pe3ylbTaTOB  BBIYMCICHUH.  lI3ydeHHe HaTypaqbHBIX YHCEN
IPOI0IDKAeTCs B 6 Ki1acce 3HAaKOMCTBOM C HauaJIbHBIMH HOHATHSAME TeopuH aeaumoctu. Hagano
M3y4eHUs] OOBIKHOBEHHBIX U ACCITUYHBIX APOOEH OTHECEHO K 5 KiIaccy. DTO MEpBBIH ATall B OCBOCHUU
Ipo0eii, Kor/1a MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMH HJICSIMU,IOHATUSIMU TeMBI. [Ipu 3TOM
paccMoTpeHHe 0OOBIKHOBEHHBIX JpO0ei B MOJHOM 00BEMENIPEIIECTBYET H3YIEHHUIO IECATHUHBIX
ApoOeid, 9To 1eTIeco000pa3Ho C TOUKH 3PCHUSUIOTUKH W3JI0KEHUS YHCIOBOW JIMHHUHM, KOTJA MpaBHIa
NEUCTBUU C JNECATUYHBIMHIPOOSMH MOXKHO OOOCHOBATh YK€ M3BECTHBIMH AITOPUTMAMHU

BBITNIOJIHEHUS JCUCTBUIC OOBIKHOBEHHBIMHU JpOOSIMU. 3HAKOMCTBO C JIECSATUYHBIMH JPOOSIMHU

PaCHIMPUTBO3MOXKHOCTH ISl TIOHUMAaHHS OOYYaroIUMHUCS MPUKIaJHOTO PUMEHEHHsT HOBOM3anucu

OpU W3Y4YEHUH JPYTUX NPEIMETOB M TPH IPAaKTHUYECKOM ucnob3oBaHun.K 6 kiaccy oTHecéH
BTOPOH 3Tar B U3y4eHHH APOOEi, Ie MPOUCXOAUTCOBEPIICHCTBOBAHNE HAaBBIKOB CPABHEHHS 1
npeoOpa3zoBaHus ApoOeil, 0CBOCHNE HOBBIXBBIUNCIUTEIFHBIX AITOPUTMOB, OTTAUMBAHUE TEXHUKU
BBIUMCIIEHU, B TOM 4HCIe
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3HAYCHUN BBIPAXKEHUH, CONEpKAIUX U OOBIKHOBEHHBIC, U JIECATHYHBIC APOOH, YCTAaHOBICHHUE CBS3EH
MEXJly HUMH, paCCMOTpEHHE NMPUEMOB pelieHHs 3a1ad Ha ApoOu. B Hauvame 6 kiacca mpoucxoauT
3HAKOMCTBO C ITOHSTHUEM MPOLIEHTA.

Oco0EHHOCTBIO M3y4YEHHS MOJIOKUTENBHBIX U OTPULIATENIFHBIX YHCEN SIBISIETCS TO, YTO OHHM TaKKe
MOTYT pacCMaTPHBATHCS B HECKOJIBKO 3TanoB. B 6 kimacce B Hadane uzydeHusTeMsl «llookuTensHbie 1
OTpULIaTEIbHbIE YnciIa» BblaenseTcs noarema «llensle uncna», B paMkax KOTOpOHl 3HAKOMCTBO €
OTPUIATCIILHBIMA ~ YHCIAMH M JICUCTBUSMU C TOJIOKUTEIBHBIMI U OTPHIIATEIEHBIME YHCIIAMA
IIPOUCXOJIUT HA OCHOBE COJEPKATEILHOIO MOIX0a. JTO MO3BOJIIET HA JIOCTYITHOM YPOBHE INO3HAKOMHTH
OOyJaroUIMXCsl MPAKTUYECKH CO BCEMH OCHOBHBIMH TOHSATHSMH TEMbl, B TOM 4YHCIE H  C
MpaBUJIAMH 3HAKOB IPU BBHIIOJHEHUH apr(METHUIECKUX NEHCTBHN. V3ydeHHe palmoHaIbHBIX YHCe Ha
9TOM HE3aKOHUYHUTCS, a Oy/IET MPOJI0JDKEHO B Kypce anreOphl 7 Kiiacca.

[Ipu oOydeHWM pEmICHHIO TEKCTOBBIX 3a7ad B 5-6 Kiaccax HCIONB3YIOTCS apu(METHUECKUE
npuémel pemenus. [Ipu oTpaOoTKe BBIUYMCIMTENHHBIX HAaBHIKOB B 5—6 Kiaccax paccMaTpHBAarOTCS
TEKCTOBbIE 3a/lauM CIEAYIOUIMX BUJOB: 3aJaud Ha JIBM)KEHUE, Ha 4YacTH, Ha IMOKYNKH, Ha paldoTy U
MIPOU3BOJIUTENBHOCTh, HA IMPOLIEHTHI, HAa OTHOLIEHUS U mponopuuu. OOydaromuecss 3HAKOMSATCS C
npuéMaMM pelieHus 3a1ad nepedopoM BO3MOXKHBIX BapHaHTOB, ydarcs paboTaTh ¢ HMH(popManuei,
MIPEACTABICHHON B (hopMe TaOIHI] WIIH THarpamMM.

B mporpamme  yuebHOoro kypca «MaremaTtuka» — OpeaycMOTpeHO  (OpMUpOBaHUE
MPOIEAEBTUUECKUX alNreOpanyeckux MpeicTaBlieHnid. bykBa kak CHUMBOJI HEKOTOpPOrO 4HCIa B
3aBUCHUMOCTH OT MaT€MaTUYECKOTr0 KOHTEKCTa BBOJUTCS MOCTENEHHO. bykBeHHass CHMBOJIMKA HITUPOKO
HCIOJIb3YeTCs IPEKIe BCEro IS 3alMcH OOIKX YTBEPXKIEHUH U MpeioKeHuil, GopMyi, B YaCTHOCTH
JUIS BBIYMCITICHUSI TEOMETPUYECKUXBEIINYNH, B KAUECTBE «3aMECTUTENIS) YHUCIIA.

B mporpamme ydebHoro kypca «MaremaTtuka» TpeICTaBlieHAa HarjasAHas TeOMETpHs,
HampaBJICHHasT Ha  pa3BUTHE OOpa3HOrO  MBIIIJICHHUS, MPOCTPAHCTBEHHOTO  BOOOpaXKEHUS,
M300pa3UTENbHBIX YMEHUN. DTO BKHBIA ATall B U3YYCHUU TCOMETPUH, KOTOPBI  OCYIIECTBIISETCS
Ha HarJIJHO-TPAKTHYECKOM YpOBHE, OMMpPAETCsl Ha HArJISIIHO-00pa3HOe MBIIIJICHHE
oOyuatoniuxcsa. bonpiias posib OTBOIUTCS MPAKTHUECKON IESITENTbHOCTH, OIBITY, SKCIEPUMEHTY,
MozenupoBanuio. OOyyarouiyecst 3HaKOMSTCS. ¢ F€OMETPUYECKMMH (UTypaMH Ha IUIOCKOCTH U B
MIPOCTPAHCTBE, C UX MPOCTEHIIMMU KOHPUTYypalusMHU, ydaTcs U300pakaTh UX Ha HEJIMHOBAaHHOW U
KJIeT4aTol Oymare, paccMaTpuBalOT MX IpOCTelIIne cBoicTBa. B mpouecce u3ydeHus] HarjisaHOMN
reOMETPUH 3HaHUs, IOJyuYeHHbIE OOYy4YalOUIMMUCS Ha YpPOBHE HadajgbHOro o0O0Iero obpa3zoBaHus,
CUCTEMATU3UPYIOTCS U PACIIUPSIOTCA.

CornacHo yyeOHOMY IUJIaHy B 5—6 KJlaccax M3y4aeTcsi UHTEIPUPOBAHHBIN IpeaMeT
«MatemaTHKay», KOTOPbIN BKIIOYaeT apupMETHUECKU MaTeprall U HarJHYI0 TEOMETPHIO, a TaKKe
MPOIECBTUUECKHUE CBEICHUS M3 aJIreOphl, SIEMEHTHI JIOTUKU M Havajia OMUCcaTeNIbHOM CTaTUCTHKY.

OO1ee yuciIo 4acoB, pEKOMEHI0OBAHHBIX Ul U3Y4YeHHUs MaTeMaTuku, — 340 4acoB:B 5 kitacce —
170 gacos (5 yacoB B Hezemo), B 6 kimacce — 170 yacos (5 4acoB B HeIEIO).
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COILEPKXAHUE OBYYEHUSA 5
KJIACC

HartypaJjbHble yncia 1 HYJIb

Harypanbaoe umncno. Psn Harypanbnbix uncen. Yucno 0. M300paxkeHne HaTypalbHBIX YHCET
TOYKaMH Ha KOOPJIMHATHOM (YHUCIOBOM) MPSAMOM.

[To3unmonHast cucrema cuuciaeHus. Pumckas Hymepanus Kak puMep HEMO3UIMOHHOW CUCTEMBI
cuucieHus. JlecaTuuHas cucTeMa CUMCIICHHUS.

CpaBHEHHE HATypaJIbHbIX YHCEN, CPaBHEHHE HATypaJbHbIX YHCENI C HYJIEM.

CrniocoOsI cpaBHeHMsI. OKpyTiieHHE HaTypajIbHbIX YUCEIL.

CrnoxeHue HaTypaJbHbIX 4YHCEJ], CBOMCTBO HYJS INpHU CIOKeHUU. BblunTaHue kak JneicTBue,
oOpaTHOE CIOXKEHHUIO. Y MHOKEHHE HaTypaJbHBIX YHCEN, CBOMCTBA HYJS M €IMHULBI IPU YMHOKEHUH.
Jlenenue kak JneiicTBue, oOpaTHOe YMHOXKeHUIO. KOMIOHEHTHI NeHCTBUIl, CBA3b MEXAY HUMHU.
[IpoBepka pesynbTara apudmernyeckoro aerctaus. IlepemMecTuTenbHOE M coueTaTeIbHOE CBOMCTBA
(3aKOHBI) CIOKEHUSI U YMHOXKEHUS, pacIpe/IeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHUS.

Ucnonb3oBanue OykB [uisi 00O3HAu€HUsT HEM3BECTHOTO KOMIIOHEHTa M 3allMCU CBOMCTB
apupMETUIECKUX TCHUCTBUH.

Jlenutenu W KpaTHbIE 4YHCIa, pa3jokKeHHe Ha MHOXHUTenH. [IpocTeie M cocTaBHbIE 4HCHA.
[Mpusnaku nenmmmocTH Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTKOM.

CreneHb ¢ HaTypaJIbHBIM MOKa3aTeIeM. 3alKCh YKcia B BUAE CYMMbI Pa3psiIHbIX ClaraeMblX.

UucnoBoe BbIpaXeHHE. BpuncieHne 3HaYCHWM YHCIOBBIX BBIPAKEHUH, MOPSAJOK BBIIIOJHEHUS
nevicteuii. Mcronb3oBaHWE IIPU BBIYMCIEHUSAX IEPEMECTUTEIBHOTO M COYETATEIIBHOTO CBOWCTB
(3aKOHOB) CIIOXKEHUS U YMHOXKECHHUS, PACIPEIECIUTEIbHOIOCBOMCTBA YMHOKEHMS.

Apoou
[IpeacraBnenne o ApoOM Kak crocoOe 3amicud 4acTd BeluduHbl. OOBIKHOBEHHBIE IPOOH.

[IpaBunbHble U HempaBuibHbIE ApoOu. CmemaHHas ApoOb, MpeACTaBlIEHWE CMEIIaHHOW JpoOu B
BUJIC HENPaBUJIBHOW JpoOM W BbIAETICHHE LEJIOW YacTh 4HCla U3 HENpaBUIBLHOM ApoOH.
N3obpaxenne apoOeil ToukamMu Ha 4YUCIOBOW mpsiMod. OcHOBHOE CBOMCTBO apobu. CokpaiieHue
npo6eit. [IpuBenenue apodu kK HoBoMy 3HameHaTten0. CpaBHEHUE APOOCH.

CrnosxeHue u BelUUTaHHE JpoOeil. YMHOXKEHUE U JeleHue Ipo0eil, B3auMHO- oOpaTHbIe IpoOu.
HaxoxaeHre yacTu 1eJ0ro U 1eJioro Mo ero 4acTu.

Hecstuunas 3anuch Apodeit. [lpencraBieHue necATUYHOW ApoOM B BHAEC OOBIKHOBEHHOIA.
N3o00paxkenue NecATUYHBIX ApoOeil ToukaMu Ha YUcIoBOU mpsiMoi. CpaBHEHHUE NECATUYHBIX JPOOCH.

Apudmernueckue AEUCTBUS ¢ JECATHUHBIME Ipo0siMu. OKpyriaeHue TeCATUYHBIX IpoOeii.
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PemeHue TekCTOBBIX 32124

Perrenne TeKCTOBBIX 3a/1a4 apupMeTnIeckuM crocobom. Perenue ornveckux 3anad. Pemenue
3agad 1epedopoM BceX BO3MOXKHBIX BapHaHTOB. lcmonb30BaHWE MpPH PEHICHUH 33a1ad TaONuIl U
CXEM.

Pemenune 3amaud, conepxaliux 3aBUCHUMOCTH, CBS3bIBAIOIME BEJIUYHMHBI: CKOPOCTb, BpEMS,
paccrosiHMe, I1I€Ha, KOJMYECTBO, CTOMMOCTb. EaMHMIIBI U3MepeHus: Macchl, 00bEMa, IEHBI,
paccTosiHUA, BpEMEHHU, CKOPOCTU. CBsA3h MEXIAY €AIMHUIIAMU U3MEPEHUS KAXKJI0M BEITMYHUHBI.

Pemienne ocCHOBHBIX 3aJ1a4 Ha 1poOu.

[IpencraBnenue naHHBIX B BUAE TAOJIHII, CTOJIOYATHIX IUAarpamMM.

Harnsanasi reomerpust

Harnsanuele npencrtaBieHus o gurypax Ha IUIOCKOCTH: TOYKa, HpsMas, OTPE30K, JIyd, yrol,
JIOMaHasi, MHOTOYT'OJIBHUK, OKPY>KHOCTb, KPYT. YTOJL. IIpsIMOiA, OCTpBIN, TYIOWH pa3BEPHYTHIN YIJIbIL.

JlinHa oTpe3ka, METpUYECKHE €IUHUIB! JUIMHBL. [[n1Ha ToMaHOM, mepuMeTp MHOTOYIOJIbHUKA.
W3mepenue v MoCTpoeHHE YIiIoB ¢ HOMOIIBIO TPAHCIOPTHUPA.

Harnanuele mnpencraBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYIOJIBHUK, MpPSIMOYTOJIbHUK,
KBaJIpaT, TPEYroJbHUK, O PaBEHCTBE QUryp.

N3o00paxkenue ¢uryp, B ToM umcie Ha kietdaTtoil Oymare. Iloctpoenue koHpurypauuii us
yacTel MpsIMO, OKPYKHOCTH Ha HEJTMHOBAHHOM M KieTyaToi 6ymare. icnosp30Banue CBOMCTB CTOPOH
U YIJIOB MPSMOYTOJIbHUKA, KBaIpaTa.

[Tnomanm MPSIMOYTOJIbHUKA U MHOTOYT'OJIbHUKOB, COCTaBJICHHBIX M3
IPSIMOYTOJIbHUKOB, B TOM 4uciie QUryp, N300pakEHHBIX Ha KieTdaroil Oymare. EnnHuisl n3mepenus
TUTOIIA/IH.

Harnsanele npeacraBieHns O NPOCTPAHCTBEHHBIX (PUIypax: MPsIMOYrOJIbHBIN Mapauleenumnes,
Ky0, MHOrOTpaHHUKH. WM300pakeHne TPOCTEHITUX MHOTOTpaHHUKOB. Pa3BépTkm kyba U
napamnenenunena. Co3gaHue Mojened MHOTOTPaHHMKOB (M3 OyMaru, MpOBOJIOKH, IUIACTHIIMHA M
JIPYTUX MaTeprajoB).

O0BEM NPsIMOYTOJILHOTO Mapajuiesenumesna, Kyoa. Eannuns! usmepenus oobéma.

6 KJIACC

HartypaabHble ynciia

Apudmernueckue JAEMCTBHS € MHOTO3HAUHBIMU HATypalibHBIMU YHCIaMU. UYHCIOBBIE
BBIPOKEHUS, MOPSAOK NEHCTBHIL, HCHONB30BaHME CKOOOK. lMcmonp3oBaHuE TMPU BBIYUCICHUSX
MEPEeMECTUTEIPHOIO U COYETATEJIbHOTO CBOMCTB CIIO)KEHHS M YMHOXEHUS, PacCHpelelUTeIbHOrO
CBOICTBA YMHOXEHHS. OKpYIrJIeHUE HATypalbHbIX YUCEN.

JlenuTenu u KpaTHble 4yuclia, HAauOOJBIINI OOIIMI NenuTenh U HauMEeHbIlIee O0Iee KpaTHoe.
JlenuMoCTh CyMMBI U TIpou3BeieHus. JleneHue ¢ 0cTaTKOM.
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JApodu
OObIKHOBEHHAs1 JIpo0Ob, OCHOBHOE CBOWCTBO JpoOu, cokpamieHue apoOeil. CpaBHeHue u

ynopsiiounBaHue JpoOei. Pemnenue 3amad Ha HaXOXKAEHHE YacTHOT LIEJIOTO U IEJIOro IO €ro
yacTu. J[poOHoe umcino kak pe3ynbTar aeneHus. IlpeactaBneHue aecaTHUHOW JpoOu B BuUue
OOBIKHOBEHHOH APOOM M BO3MOKHOCTB ITPEJICTABIICHHUSI OOBIKHOBEHHOW NIpOOM B BHJIE JECATHYHOM.
JlecaTuunbie ApoOW M MeTpUUYecKass cucreMa wmep. ApudmMerndeckne ACUCTBUS W UYUCIIOBBIC
BBIPKCHUSC OOBIKHOBEHHBIMU U JICCATHYHBIMU JAPOOSIMH.

OtHowenue. /lenenue B jaHHOM oTHoueHUU. Macmtal, nponopuus. Ilpumenenue nponopuuii
IIpY PELICHUH 3a4a4.

Ilonatne mnpoueHra. BpluucieHue NpoUEHTa OT BEJIWYMHBI M BEIWYUHBI 110 €€ IMPOLEHTY.
BolpakxeHne mpoOLEHTOB JecATUYHbIMU  ApoOsmu. PemieHne 3agauHa mpoueHTHl. Beipaxenue
OTHOILIEHHUS BEJINYMH B IIPOLICHTAX.

IHonoxuTeNbHBIE H OTPULATEIbHbIC YHCJIA

[lonoxwurenpHble U OTpULATENBbHbIE yncna. Llensle yucma. Momgyns 4dmcna, reomMeTpudeckas
UHTEpIpeTanuss MoAyis uucia. HM3o0pakeHune uucen Ha KOOpAMHATHON mpsmoil. Ywuciosbie
MIPOMEKYTKH. CpaBHeHHE 4uCeln. Apudmernueckue JEHCTBUS C TMOJOKHUTEIBHBIMH U
OTPHLIATEILHBIMU YUCIIAMM.

[IpsmMoyronpHas cucreMa KOOpAMHAT Ha IUIOCKOCTH. KoopaMHATBl TOYKHM Ha IJIOCKOCTH,
abcmucca u opauHata. IloctpoeHne Touek u GUryp Ha KOOPIAMHATHOM IIIOCKOCTH.

BykBeHHBbIE BbIpaKeHUs!

[Ipumenenne OYyKB IS 3aMMCH MaTEMAaTHUYECKHX BBIpAXEHWNW W TpemiaoxkeHuil. CBoiicTBa
apuMETHYECKUX JACUCTBUNA. DyKBEHHBIC BBIpAKEHUS W YHCIOBBIE TOJCTAaHOBKH. byKBeHHBIE
PaBEHCTBA, HAXOXJICHWE HEU3BECTHOro KOMIOHeHTa. Dopmyiibl, (GOpMyIbl NEpUMETpa U IJIOLIaIU
MPsIMOYTOJIbHUKA, KBaJpaTa, 00bEMa mapauienenumneaa u Kyoa.

Pelnenne TeKCTOBBIX 33724

Pemenne TexcToBBIX 3amau apudMeTHIECKUM criocoOom. Perienne norudeckux 3anad. Pemenue
3a/1a4 1epedopoM BCeX BO3MOXKHBIX BAPUAHTOB.

Pemenne 3amad, coaepkammx 3aBUCUMOCTH, CBS3BIBAIOIIMX BEIUYHHBI: CKOPOCTh, BpEMS,
paccTosiHue, 1eHa, KOJUYECTBO, CTOMMOCTh, IIPOU3BOJIUTEILHOCTD, BpeMs, 00bEM paboThl. ExuHUIIBI
M3MEPEHUS: MacChl, CTOMMOCTH, PACCTOSIHHS, BPEMEHH, CKOpocTH. CBsI3b MEXKIy €IWHHUIIAMH
M3MEPECHUS KKJI0M BETUUHHBI.

Pemenne 3amad, CBSI3aHHBIX C OTHOIIECHHWEM, IPOTIOPIMOHAIBHOCTBHIO BEJIWUYHH, MPOIEHTAMU;
pelieHrne OCHOBHBIX 33J1a4 Ha IPOOH U MPOIIECHTHI.

OneHka W TpHUKUAKA, OKpyrieHue pesynbrata. CocraBieHHEe OYKBEHHBIX BBIPAKEHUM 10
YCIOBUIO 3a/Ia4H.

[IpencraBneHue MaHHBIX C MOMOIILIO TaOuMIl B quarpamm. Ctosiddarple qUarpaMMbl: YTCHUE H
nocTpoeHue. YTeHue KpyroBbIX AUArPAMM.
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Harasanasi reomerpust

Harnsaneie npeacraBienuss o urypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE3OK, JIyd, yrod,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYT OJIbHUK, TPEYTOJIbHUK, OKPY)KHOCTb, KPYT.

B3aumHoe pacnosiokeHHe JIByX IpsIMBIX Ha IUIOCKOCTH, IapaJlIeNIbHbIE  IpPSIMBIE,
NepIeHUKYISIpHbIE TpsiMble. M3MepeHne pacCcTOsIHUN: MeXay ABYMsl TOUYKaMU, OT TOYKH JJO HPSMO,
JUIMHA MapIIpyTa Ha KBAaJPAaTHON CETKE.

WN3mepenue U MOCTpPOEHHE YIVIOB C [OMOILNBIO TpaHCHOPTUpA. Buapl TpeyroabHUKOB:
OCTPOYTOJIbHBIM,  NPSAMOYTOJIbHBIM,  TYNOYrOJIbHBIM,  paBHOOEAPEHHBIH,  PAaBHOCTOPOHHMH.
UYeTbIpEXYroJbHUK, HPUMEPBbl YETHIPEXYrOJbHUKOB. I[IpAMOYrolbHUK, KBaapaT: MCIOJIb30BAaHHUE
CBOMCTB CTOpOH, YIJIOB, AuaroHaneil. M3o0pakeHue reomeTpuyeckux (puUryp Ha HEIMHOBAHHOU
Oymare ¢ MCIOJIb30BaHUEM LIMPKYJIS, TMHENKH, YTOJIbHUKA, TpaHcnopTupa. [locTpoenus Ha kieTyaTon
Oymare.

[lepumerp MHOroyronpHuka. lloHdTne muomanu GUrypbl, €IMHULBI U3MEPEHUS IUIOIIAIH.
[IpubmmkEéHHOE M3MepeHue miomaan Guryp, B TOM 4Mcie Ha KBajapaTHol cetke. [IpubmmkéHHOe
M3MEpEeHUE JUTMHBI OKPY>KHOCTH, IJIOLIAAN Kpyra.

CumMmerpusi: UeHTpajlbHas, oOceBas U 3€pKajbHasi CHMMETPHUHU.

[TocTpoeHre CUMMETPUYHBIX QUTYP.

Harnsanaeie npeactaBieHus o IpOCTPAHCTBEHHBIX GUTYpax: Mapaiienenunesa, Kyo,mpusma,
nupamuia, KOHyc, IWIMHAP, map u chepa. M3o0paxenune nmpoctpancTBeHHBIXGUryp. Ilpumepst
Pa3BEPTOK MHOTOTPAaHHUKOB, MIIMH/pa U KoHyca. Co3/1aHne MOAeNeHIpoCTpaHCTBEHHBIX (GuUryp (13
OyMaru, mpoBOJIOKH, TUTACTHJIMHA U IPYTUX MATEPHUAIIOB).

[Tonatue oO0bEma, equHUIBEI U3MepeHus 00bémMa. OOBEM MPSAMOYTOJBHOTO MapajuIeNIeIUIIeIa,
KyOa.

INPEIMETHBIE PE3YJIbTATBI

[IpenMeTHbie pe3yiabTaThl OCBOEHHS IMPOTpPaMMbl Y4eOHOTO Kypca K KOHIy OOydyeHHus B S
KJiacce:

Yucya 1 BEIYHCIEHHUSA

[ToHnMaTrh W TPaBWIBHO YHNOTPEOJATH TEPMHUHBI, CBSI3aHHBIC C HATypaJIbHBIMU YHCIIAMH,
OOBIKHOBEHHBIMH M JIECATUYHBIMH JIPOOSMH.

CpaBHHMBaTh M YIOPSAAOYMBATH HATypajbHBIC YHCIIA, CPABHUBATh B TMPOCTEHIIMX CIydasx
O0OBIKHOBEHHBIC IPOOH, AECITUIHBIC TPOOH.

CoOTHOCUTH TOYKY HAa KOOPAMHATHOM (YMCIOBON) MPSMOM C COOTBETCTBYIOIIMM €M UUCIOM U
n300paxkaTh HATypalIbHbIC YHCIIA TOYKAMU HA KOOPIUHATHOU (YMCIOBOM) MPSIMOH.

BrImoaHaTs apupMeTHYECKHE JIEHCTBHS c HATYpaJbHBIMU YHCIIaMHU, C
OOBIKHOBEHHBIMHU JAPOOSIMH B MPOCTEUIINX CIIydasiX.

BbinoyiHATE  MPOBEpPKY, TNPUKUIKY PE3ylbTaTa  BBIYUCICHHIA.

OxpyriaTh HaTypaibHbIE YHCIIA.

15



®denepanbHas pabovas nporpamma | MaremaTtuka. 5—9 knaccol (6a30BbIH YPOBEHB)

Pemenne TeKCTOBBIX 33124

Pemarp TekcTOBBIC 3amaun apu(PMETHYSCKUM CIOCOOOM U C MOMOIIBI0 OPraHU30BAHHOTO
KOHEYHOT0 Tiepedopa BCeX BO3MOKHBIX BAPHAHTOB.

Pemate 3amaum, conepikamiue 3aBUCHMOCTH, CBSI3BIBAIOIIME BEJIMYMHBI: CKOPOCTh, BpEMS,
paccTosiHue, 11eHa, KOJMYECTBO, CTOUMOCTD.

Hcnonws30Bath KpaTKUE 3aMuCcH, CXEMBbI, TaOIUIIbI, 0003HAYEHUS MIPU PEIICHUU 3a/1a4.

[Tonp30BaThCsl OCHOBHBIMH €IMHUIIAMH W3MEPEHHUsS: II€HBI, MAacChl, PACCTOSIHUS, BPEMEHH,
CKOPOCTH, BBIp@XKaTh OJIHU €UHUIIBI BEJIMYUHBI Yepe3 JIPYyTrHUe.

W3Bnekarh, aHaIM3UpOBaTh, OICHWBATH HMHMDOPMANHIO, MPEACTABICHHYIO B TaOIUIlE, HA
cTOJIOYATON AMarpaMme, HMHTEPIPETUPOBATH IMPEICTABICHHBIE JIaHHBIE, HCIOJIb30BaTh JAHHBIE MPHU
pelieHuu 3aay.

Harasanasi reomerpust
[lonb3oBaTbcsi TreOMETPUUYECKMMM MMOHSATHSMM: TOYKa, TMpsMas, OTPE30K, Jyd, Yrod,
MHOTOYT'OJIbHUK, OKPYKHOCTb, KPYT.
[IpuBomuTe mnpuUMepsl OOBEKTOB OKPYXKAIOMIETO MHpa, HMMEIMHUX (QOpMYy H3YyUYEHHBIX
reoMeTpHUYecKux uryp.
Hcnonb30BaTh  TEPMUHOJIOTHIO, CBSI3aHHYIO c yrjlaMu: BEpIINHA  CTOPOHA, C
MHOTOYTOJIbHUKAaMU: yYroJl, BEpIIMHA, CTOPOHA, TUaroHajb, C OKPYKHOCTBIO: paJnyc, TUaMeTp, LEHTP.
N300paxkaTh M3yuyeHHbIE TeoMeTpuyeckue (Urypbl Ha HEIMHOBAHHOW M KjeTdaToil Oymare ¢
MTOMOIIBIO UPKYIISI ¥ IMHEHKH.
HaxomuTe  ANMHBI  OTPE3KOB  HENOCPEACTBEHHBIM U3MEpPEHHEeM  C IOMOIIbIO
JMHEWKH, CTPOUTH OTPE3KH 3aJJAHHOM JJIMHBI; CTPOUThH OKPY’KHOCTB 3a/laHHOTO pauyca.
Hcnonp3oBaTek CBOMCTBA CTOPOH M YIVIOB IPSIMOYrOJbHHMKA, KBajapara A MX MOCTPOCHHS,
BBIUMCJIEHUS IUIOLIAU U IEPUMETPA.
Bbruncnare nepuMeTp M IUIOINAAb KBajapara, MNPSMOYTOJIbHUKA, (UIYp, COCTaBJIEHHBIX M3
IPSIMOYTOJIbHUKOB, B TOM 4HciIe PUIYp, U300paxEHHBIX Ha KileTyaToidymare.
ITosp30BaThCs OCHOBHBIMU METPHUUECKUMH €IMHULIAMHI U3MEPEHMsI JUIMHBI, TUIOINAN; BEIPAXKAaTh
OJIHU €IMHMILIbI BEJTMUUHBI Yepe3 JIpyTHe.
Pacnio3naBare mapajuienenunen, KyO, MCIONb30BaTh TEPMUHOJIOIHIO: BEpIIMHA, peOpO I'paHb,
M3MEpEHUs, HAXOJUTh U3MEPEHUs Mapajuiesenumnena, Kyoa.
Bbruucnare 00béM KyOa, mnapajuienenuiena IO 3aJaHHBIM HM3MEPEHMSIM, I10JIb30BaThCs
eIMHUIIAMU U3MepeHus 00bEMa.
Pemate  HecnoxxHble 3aJauu Ha u3MepeHue reOMEeTPUYECKUX BEJIMYMH B
MIPAKTUYECKUX CUTYaIUSX.
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[IpenqmeTHbie pe3ynbTaThl OCBOCHHUS MPOTpaMMbl y4yeOHOro Kypca K KOHIy oOydeHus B 6
KJ1acce:

Yucaa v BHIYUCICHUS

3HaTh U NOHUMAaTh TEPMUHBI, CBA3aHHBIE C PA3JIMYHBIMU BUIAMM YHCEN U CIIOCOOAMU X 3aIUCH,
MEePEXOIUTH (€CII ATO BO3MOKHO) OT OJHOM ()OPMBI 3aITMCH YHCIA K IPYTOM.

CpaBHUBaTh U yNOPSAJOYUBATH LIEJIbIE YUCIIA, OOBIKHOBEHHBIE U JIECSITUUHBIE ApOOU, CPaBHUBATh
YHUCJIA OJTHOTO U PA3HBIX 3HAKOB.

BeimonHATh, coderas YCTHBIE M NIHCBMEHHBIE TPUEMBI, apu(METHUECKHE JICHCTBHSA C
HaTypaJIbHBIMU U LIEJIBIMUA YUCIIaMU, OOBIKHOBEHHBIMH U JIECSITUUHBIMU JPOOSIMH, TIOJIOKUTEIBHBIMU U
OTpULATENbHBIMU YHCIIAMHU.

BbruncnsaTe 3Hau€HUs YUCIIOBBIX BBIPAKEHUM, BBINOJHATH MPUKUAKY U OLIEHKY pe3ysbTaTra
BBIYMCIICHUH,  BBINOJHATH  NpeoOpa3oBaHUs YHCIIOBBIX BBIPAKEHHI HA OCHOBE CBOMCTB
apu(METUUYECKUX TCUCTBUH.

CoOTHOCUTBH TOUYKY Ha KOOPIAMHATHON MpPSIMON C COOTBETCTBYIOIIMM €W YUCIOM U HM300pakaTh
YHUCJIa TOYKAMH Ha KOOPIWHATHOM NIPSIMOM, HAXOAUTh MOJYJIb YUCIIA.

COOTHOCHUTB TOUYKH B MPSAMOYTOJIBHOM CUCTEME KOOPAUHAT C KOOPAMHATAMY 3TOU TOUYKH.

OprrJ'IfITI) CJIbIC YHCiia U NCCATUYHBIC JIpO6I/I, HaXoJUTh HpI/I6J'II/I)KeHI/I$I YUCCII.

YuciioBble 1 OyKBeHHbIE BLIPAKEHUSI

[ToHuMate 1 ynmoTpedasaTh TEPMUHBI, CBSI3aHHBIE C 3aMMCBHI0 CTEMEHU YHCIIa, HAXOIUTh KBaJpaT
1 KyO 4uciia, BRIYUCISITh 3HAYEHUS YUCIIOBBIX BBIPAKEHUM, COJEPIKAIIUX CTEIICHH.

[Tonb3oBaThbcsl MpU3HAKAMHM JEITUMOCTH, PpacKiajJbIlBaTh HaTypajbHble 4HCIA HA MPOCTHIE
MHOKHUTEJIH.

[Tonb3oBaTbcst MacITabOM, COCTABIISATH MPOTIOPIIMU U OTHOIICHUSI.

Hcnonb3oBath OykBbl Aisi 0003HAYEHMs] YUCENl IpPU 3alUCH MaTEMaTHUYECKUX BBIPAKEHUH,
COCTaBIIATh OyKBEHHbIE BBIPAXKEHHUS U (OPMYINbI, HAXOOUTh 3HAYEHHUS OYKBEHHBIX BBIPAKECHUH,
OCYILIECTBJISIS HEOOXOJMMBbIE MTOJICTAHOBKH U MPE0Opa30BaHUsL.

Haxoautb Hen3BeCTHBIN KOMIIOHEHT PaBEHCTBA.

Pelnenne TeKCTOBBIX 3224

Pemrate MHOTOIIIArOBBIE TEKCTOBBIC 337241 APU(PMETHUECKUM CITIOCOOOM.

Pemrate 3amauu, cBs3aHHBIE ¢ OTHOILIEHHWEM, IMPOMOPIMOHAIBHOCTHIO BEIMYMH, MPOILICHTAMH,
peraTh TPY OCHOBHBIC 33J1a4d Ha JIPOOH U MPOIICHTHI.

Pemate 3amaum, cojepikamiue 3aBUCUMOCTH, CBS3BIBAIOIIME BEIIMYUHBI: CKOPOCTH, BpEMH,
paccrosiHue, 1ieHa, KOJMYeCTBO, CTOUMOCTh, IPOU3BOAUTEIHLHOCTh, BpeMsl, 00bEMa paboThI, HCIIONb3YSI
apudmernyeckue  JIEHUCTBUSA, OLEHKY, MPHUKUAKY, II0JIb30BaThCid  €AMHUALAMU  HM3MEPEHUs
COOTBETCTBYIOIIUX BETUYHH.

CocTaBnsaTh 6YKB6HHLIG BBIPAXKCHUA 110 YCJIOBUIO 3a1a4HU.
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W3Bnekars nHGOpMALINIO, TPEACTABICHHYIO B TA0INIIAX, HA JIMHEHHOHN, CTOJIOUATOMHIIA KPYrOBOU
JyarpaMMax, WHTEpIPETUPOBATH IPEICTABICHHBIE JaHHBIE, WCIIOJIb30BaTh JaHHbBIE MPHU PELICHUU
3a/1a4.

[IpencraBiasTs HHPOPMAIUIO C TOMOIIBIO TAOIHII, TMHEHHON M CTON0YATON AHarpaMM.

Harasignast reomerpus

[IpuBoauTe npuMepsl OOBEKTOB OKPYXKAIOUIETO MHpa, HMEIOMUX (OpMYy H3YUYEHHBIX
TreOMETPUYECKUX TUIOCKUX U TIPOCTPAHCTBEHHBIX (UTYp, TPUMEPHI PABHBIX U CHMMETPUYHBIX (PUTYD.

N300pakaTh C MOMOIIBIO LUPKYINSA, JTHHEHKH, TPAHCIIOPTHUPAa HAa HEIMHOBAHHOW M KJIETYATOM
Oymare M3y4eHHBIE TUIOCKUE TeOMEeTpudIecKre GUTypsl U KOH(PUTYpallui, CAMMETPHYHBIE (PUTYPEI.

[Tonb30BaThbcsi T€OMETPUUECKUMH TOHSATHUSIMU: PAaBEHCTBO (UTYp, CHUMMETpPHsI, HCIIOJIb30BaTh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCh CHMMETPHH, LICHTP CUMMETPHH.

HaxonnuTe BEnMYMHBI YIJIOB M3MEPEHUEM C IOMOINBK) TPAHCIOPTUPA, CTPOUTH YIJIBI 3aJJAHHOU
BEJINYMHBI, TI0JIb30BaThCS IIPU PEIICHUH 334a4d I'PaJlyCHOM MEpOW yrioB, paClO3HAaBATh HA YEPTEXKAX
OCTPBIH, IPSIMOM, pa3BEPHYTHIM U TYIION YIJIBL.

BrruncnaTe JUIMHY JIOMaHOM, IEPUMETP MHOTOYTOJIbHUKA, IT0JIb30BATHCS €IMHUIIAMHU U3MEPEHUS
JUIMHBI, BBIPAKATh OJJTHU €MHUIBI U3MEPEHUS ITIMHBI Yepe3 Apyrue.

Haxonnute, ncrons3ys 4epTEXHBIE HMHCTPYMEHTBI, PACCTOSHUSA: MEXAY ABYMS TOYKaMH, OT
TOYKH J0 MPSIMOM, JJIMHY IYTH Ha KBAJIPaTHOM CETKE.

Boruncnsate miomane Guryp, coCTaBiICHHBIX U3 MPSMOYTOJbHUKOB, HCIOJIb30BaTh pa3dHeHUe
Ha MPSIMOYTOJIBHUKH, Ha paBHBIE ¢burypsl, JOCTPavBaHUE JI0 MPSMOYrOJIbHUKA,
IT0JIb30BATHCSI OCHOBHBIMHM €IMHMIIAMH M3MEPEHUs IUIOIIA/N, BBIPAXKATh OJHHU €IMHHLBI U3MEPEHUS
IUIOLIAIA Yepe3 OPYTHE.

Pacnio3HaBate Ha MOAENAX M HM300paXEHHUAX MNUPaMUAY, KOHYC, LMJIMHAP, HCIOJIb30BaTh
TEPMHUHOJIOTHIO: BEPIINHA, peOpo, IPaHb, OCHOBAHKE, Pa3BEPTKA.

N3o6paxaTh Ha KJIeT4aTOM Oymare nMpsMOYyroJIbHBIN TapayieIeTuIe].

Bbruucnare 00bEM  NPSMOYTrOJBHOTO MNapajiesienunena, Kyda, I0JIb30BAThCS OCHOBHBIMHU
eIMHUIIAMU U3MEpEeHUs 00bEMa;

Pemars HECJIOKHbIE 3a/1a4u Ha HaXO0XICHHE TFEOMETPUYECKUX BEIMYHH B
IIPAKTUYECKHUX CUTYyaLUsIX.
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KJIACC
HanmenoBanue pasgena |KonnuectBo OcHOBHOE OcCHOBHBIE BUJIBI IEATETLHOCTH 00YyYaIOIIUXCS
(Tembl) Kypca 4acoB coaepKaHue
HatypanbHbie uncia. 43 Hecsatuunas YuraTh, 3alIUCHIBATH, CPABHUBATH HATYyPAJIbHbIC YHCTIA;

JlelicTBHS C HATYpalbHbIMU
qUCIaMU

CHUCTEMA CUUCIIEHUS.
Psn HaTypanbHbIX
YHCEL.
Harypanbnsiit psn.
Yucno 0.
HarypanbHsbie yncia
Ha KOOpJIAMHATHOMU
MIPSMOM.
CpaBHeHnue,
OKpYIJIEHUE

HaTypaJbHbIX YUCEI.

Apudmernueckue
JICUCTBUSI

C HaTypaJbHBIMHU
yuciiamu. CBoiicTBa
HYJISI TIPY CIIOKEHUHT
1 YMHOKCHUH,
CBOMCTBA €IUHUIIEI
MIpY YMHOKCHUH.

npeaiaratb U 00CyKIaTh COCOObI YIIOPSA0UYUBAHUS YUCET.
N300paxaTh KOOPAMHATHYIO MPSIMYI0, 0TMEYATh YKCia
TOYKAMHU HAa KOOPJAVMHATHOU MPSIMO, HAXOAUTHb KOOPIUHATHI
TOYKH.

HccaenoBaThb cBoiicTBa HaTYypaabHOTO psAaa, uncen 0 u 1
IIPH CJIOKEHUH U YMHOKECHHU.

Hcnmonb30BaTh NPaBUJIO OKPYIJICHUS! HATYPAJIBHBIX YUCET.
BoinoausaTs apudpmMernyecKkue JeMCTBUS C HATYPAIbHBIMU
YUCJIaMU, BBIMUCIAATH 3HAYEHUS YUCIOBBIX BhIPAKEHHI

co ckoOKamu 1 0e3 CKOOOK.

3anuchbIBaTh POU3BECHNUE B BUJE CTECIICHHU, YUTATH
CTEIEHH, HCMOJIb30BATh TEPMHUHOJIOTHI0 (OCHOBAHUE,
MOKAa3aTeNb), BbIYMCAATH 3HAYEHHUS CTEIICHE.

BbINOJHATH NIPUKUAKY M OLEHKY 3HAYEHHUUN YUCIOBBIX
BBIPAKCHU U, MPeAJIaraTbh U NPUMEHATh NPUEMbI IPOBEPKU
BBIYHCJICHUH.

HUcnonb30BaTh NP BHIYUCICHUAX IIEPEMECTUTEIIBHOE U
COYETATEIIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHUS,
pacnpeaenuTeEIbHOE CBOMCTBO YMHOKEHUS; (OPMYIMPOBaATH
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[IepemecTurenbHOEN
COYETaTENIbHOE
CBOMCTBA CIIOKCHUSN
YMHOKEHUS,
pacpenenInTeabHoe
CBOWCTBO YMHOKEHHS.
Jenutenn u KpaTHble
YHUCIIA, Pa3IoKEHHE
YKCJIaHa MHOKUTEIH.

Jenenue

¢ ocratkoMm. [IpocTeien
COCTaBHBIE YHCJIA.
[Ipu3Haku nenmMocTu
Ha 2, 5,

10, 3, 9.

CreneHs C
HaTypaJbHbIM
IOKAa3aTeJIEM.
YucioBble BEIPAKCHHUS;
MOPAJIOK ICUCTBUM.
Pernrenne TeKCTOBBIX
3aJa4 Ha BCe
apupMeTHYECKHE

U IPUMEHSITH NPABUJIA IPEe0Opa30BaHuUs YHCIOBBIX BBIPAXKEHUN Ha
OCHOBE CBOMCTB apupMeTnieckux jaericteuii. UccaenoBaTh YHCIOBBIC
3aKOHOMEPHOCTH, BBI/IBUTATh U 000CHOBBLIBATH I'MIIOTE3bI,
¢opmynpoBaTh 06001IEHUSI UBBIBOABI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HCCIIEIOBAHUS.

@D opMyJIMPOBATH ONpeeeHHs JICIUTENS U KPaTHOTO, HA3bIBATH
JIETTUTENI U KPaTHBIE YKCa; PACIIO3HABATHL MPOCTHIE U COCTABHBIE
yucia; (popMyJIHPOBATH U NPUMEHATH NPU3HAKHU JIETUMOCTH Ha
2,3,5,9, 10; npuMeHsITH AJITOPUTM PA3JI0KCHHS YUCIIA HA

MPOCTHIE MHOKUTENIHN; HAXOAMTH OCTATKU OT JICJICHUS U HETIOJTHOE
YaCTHOE.

Pacno3naBaTh HCTHHHBIC U JIO)KHBIC BHICKA3bIBAHUSIO

HaTypaJbHBIX YUCIaX, MPUBOAUTH NMPUMeEPbI 1

KOHTPIIPUMEPBI, CTPOUTH BBICKA3BIBAHUS 1 OTPULIAHUABBICKA3bIBAHUM O
CBOMCTBAX HaTypaJbHBIX YHCEIL.

KoncTpyupoBath MaTeMaTHUecKHe Mpei0KeH sl

C TIOMOIIBIO CBA30K I, KU, «ECIH. .., TO...».

Pemath TeKCTOBBIE 3a7]aUu apUPMETUUECKUM CIIOCOOOM, UCI0JIB30BATH
3aBHCHMOCTH MEX]ly BEIMYMHAMHU (CKOPOCTh,BpEMS, PACCTOSTHUE; 1IEHA,
KOJMYECTBO, CTOMMOCTbH U JIP.): AHAJIU3UPOBATH U OCMBICIUBATH TEKCT
3a/1a4d, nepedopMyIMpoOBaTh YCIOBUE, U3BJI€KATh HEOOXOAUMbIE
JAaHHbIC, YCTAHABJIMBATH 3aBUCUMOCTH MEXy BEJINYMHAMH, CTPOUTH
JIOTUYECKYIO [IEMOYKY PacCyKACHUM.

MopenupoBaTh X0 pelieHus 3a7auu ¢ TOMOIIbIO PUCYHKA,
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JIeUCTBUS,
Ha JBIDKCHUE U
MOKYITKU

CXEMBI, TAOJIHUIIBI.

I[IpuBoauTh, pazdupaTh, OLEHUBATH DPA3IMYHBIC PEILICHUS, 3AIIUCU
peleHni TEKCTOBBIX 3a/1a4.

KpuTtnyecku ouneHMBaTb IIOJYYCHHBI  pE3yJbTar,
OCYIIECTBJATh CaMOKOHTPOJIb, IIPOBEpsAsl OTBET Ha
COOTBETCTBHUE YCIOBHIO, HAXOAMTh OLINOKH.

Pematy 3amaun ¢ nomomiblo mepedopa BCEX BO3MOXKHBIX
BAPUAHTOB.

3HAKOMMTBCS ¢ MCTOPHeEN pa3BUTUS apu(PMETUKH

Harnsannas reometpus.

JIMHUY Ha INIOCKOCTHU

12

Touka, npsamasi,
OTpPE30K, JTyY.
Jlomanas.
N3mepenne niavHbI
OTpe3Ka,
METpUUYECKHUE
CIMHHIIBI

HU3MEPCHUSA TJINHBI.

OKpyXHOCTb U KpYT.

IIpakTnueckas
paboTa
«ITocTpoenue y3opa
U3 OKPYKHOCTEW».
VYrou. Ipsamoii,
OCTPBIH, TYIIOU U
Pa3BEPHYTBIN YIJIBL.
H3mepenue yrios.

Pacno3naBarthb Ha yepTekax, pUCyHKaxX, ONMUCHIBATD,
HCITI0JIb3Ysl TEPMHUHOJIOTHIO, U H300pakaTh C [IOMOIIbIO
YepTEKHBIX NHCTPYMEHTOB: TOUKY, NIPAMYIO, OTPE3O0K, Y4,
YTOJ1, JIOMaHYI0, OKPYKHOCTb.

Pacno3HaBaTh, NPUBOAUTH NMPUMePbI 00EKTOB PEAILHOTO
MUpa, UMeroLUX (OpMy H3YUYEHHBIX PUTYp, OLEHUBATH UX
JIMHEWHBIE pa3MepBbI.

Hcnosb30BaTh JIMHENKY U TPAHCHOPTUP KaK HHCTPYMEHTHI
JUISl IOCTPOEHUS M U3MEPEHUS: M3MEPATh JUIMHY OTPE3Ka,
BEJIMYUHY yIJ1a; CTPOUTH OTPE30K 3aJAHHOU JUIMHBI, YTOJI,
3a/IaHHOM BEJINYMHBI; OTKJIAABIBATH IUPKYJIEM PaBHbIE
OTPE3KHU, CTPOUTH OKPYKHOCTh 33JJaHHOT0 pajnyca.
H3006paxkaTh KOHPUTYpAITUU T€OMETPUIECKUX PUTYD

13 OTPE3KOB, OKPYKHOCTEH, UX YaCTe! HAa HEJTMHOBAHHOU U

KJIeT4aToi Oymare; mpeijarath, ONUCHIBaTh M 00CYKAaTh

€1oco0bl, AITOPUTMBbI IIOCTPOEHHUSL.
Pacno3HaBaTh M M300paxkaTh Ha HEJIMHOBAaHHOW U
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[IpakTnueckas
pabota
«IIoctpoenue
YTIIOB»

KJIET4aTOi Oymare mpsiMOi, OCTpBIH, TyIOH, pa3BEPHYTHINYIJIb;
CPABHUBATH YIJIbL.

BbIuncasiTh AIMHBI OTPE3KOB, JIOMAHbIX.

ITonnMaTh ¥ MCNIOIB30BaTh NIPH PellIeHUH 32124 3aBHCHMOCTH
MEX/1y €AMHULIAaMU METPUUYECKOM CUCTEMBbIMED; 3HAKOMHUTBHCH C
HEMETPUYECKUMHU CUCTEMAMU MEp; BbIPAMKATD JIMHY B Pa3JIUUYHbIX
€MHUIIAX U3MEPEHUS.

HccnenoBath GuUrypsl 1 KOHQUrypamuu, UCIOJIb3yAIU(POBbIE

pecypces

OOBIKHOBEHHBIE APOOH

48

HpoOs. [IpaBunbHabICH
HeTIpaBWIbHBIE APOOH.
OCHOBHOE CBOMCTBO
Ipo0wu.

CpaBHeHHE IpoOeid.
CrnoxeHnue u
BBIYMTAHHE

OOBIKHOBEHHBIX JPOOEH.

CmMenranHasaApoOs.
VYMHOXEHHUE U eJIEHNE
OOBIKHOBEHHBIX
npoOeii; B3auMHO-
oOpaTHbIe 1po0Hu.
Pemenue  TEKCTOBBIX
3a1ad4, COJIEpIKAIINX
npo6u. OCHOBHBIE

MopenupoBarth B rpaduueckoii, mpeamerHoi popme,

C TIOMOIIBI0 KOMIThIOTEpA MOHSATHSI U CBOMCTBA, CBA3aHHBIEC
0OBIKHOBEHHOM JPOOBIO.

YuTaTh M 3aN1UCHIBATH, CPABHUBATH OOBIKHOBEHHBIE IPO0H,
npeaiaratb, 000CHOBbIBATH U 00CYKIATh CNIOCOOBI YITOPSATI0OUYNBAHUS
nIpo0ei.

MN3006paxkaTh 0OOBIKHOBEHHBIE APOOH TOUKAMU

Ha KOOPJAWHATHON NPSIMOM; MCMOJIb30BATh KOOPIUHATHYIONPSAMYIO JUIs
CpaBHEHHUS IPOOCH.

DopMyJHpPOBATH, 32NN CHIBATH € MOMOIIbI0 OYKB OCHOBHOECBONCTBO
OOBIKHOBEHHOM PpoOU; MCMOJIb30BATh OCHOBHOE CBOMCTBO qpoOU ISt
COKpalleHus ApoOeit 1 mpuBeAeHUs IpoOH K HOBOMY 3HAMEHATEINIO.
IIpencraBiasiTh CMELIaHHYIO APOOb B BUJIE HEMTPABUIILHOM UBBIIEIATH
HETYIO YacTh YKCIa U3 HEPAaBUILHOU APOOH.

BeinoaHaTs apuMeTnyeckue AeicTBUsA
C 0OBIKHOBEHHBIMH JIpOOSIMU; NPUMEHSITh CBOMCTBA
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3a/1a4¥ Ha JPOOH.
[Ipumenenue OykB
TUTS 3aTTHCH
MaTeMaTHIECKUX
BBIPA)KCHUN U

IIPEII0KEHUN

apuMeTHIeCKUX ASUCTBUIA I PAIHOHATH3AIIH
BBIYHCIICHUM.

BbInoJHATH NPUKHUAKY U OLEHKY PE3yJIbTaTa BEIYMCICHUN;
npeajaratb 4 NPpUMEHATHh NPUEMBI IPOBEPKH BbIUHCICHUM.
IIpoBoauTH MCCIEA0BAHNUS CBOKCTB APOOECH, OTTUPAsICh

Ha YHCIIOBBIE IKCIIEPUMEHTHI (B TOM YHCIIE C TIOMOIIIBIO
KOMIIBIOTEPA).

Pacno3naBaThb UCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUS

0 JIpo0sIX, MPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUA U OTPULIAHUS BHICKA3bIBAaHU.

PemiaTh TEKCTOBBIE 3a/1a4H, COJIEPIKAIINAE IPOOHBIC JTaHHBIC, U
3a/1a4d Ha HaXO0XJEHUE YaCTH LEJI0T0 U LEJIOro M0 €ro 4acTy;
BBIAIBJISITH UX CXOJACTBA M Pa3/IM4Msl.

MoaeanpoBaTh X0 PELICHUS 3a1a4U C IOMOLIBIO PUCYHKA,
CXEMBI, TAOJIMIIEI.

IIpuBoauTH, pa30UpaTh, OLEHMBATH PA3JIMYHbBIC PELICHUS,
3alKMCH PEeLIEHUN TEKCTOBBIX 3a/1a4.

KpuTnyecku oneHMBaTh MOJy4YEHHBIN pe3yibTaT,
OCYUIECTBJISATh CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBHUIO, HAXOAUTH OLITUOKH.
3HAKOMUTBCS ¢ MCTOPHeEN pa3BUTHUS apuPMeTUKH

Harnsanas reomerpus.
MHOTOyroJIbHUKH

10

MHOrOyroJbHUKH.
YeTpIpEXYroJIbHUK,
IIPSAMOYTOJIbHUK,

KBaJpar.
IIpakTrueckas

OnuceiBaTh, HCMOJIb3Ys TEPMHHOJIOTHIO, H300pakaTh
C MIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJIeIMPOBaTh U3 OyMaru MHOTOYTOJIbHUKH.

HpI/IBOIlI/ITB NnpuMepbI 00BEKTOB pPCaJIbHOTO MHUpPaA, UMCHOIITUX
(I)OpMy MHOT'OYT'OJIbHUKA, IPAMOYI'OJIbHUKA, KBaJApara,
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pabora
«IIoctpoenue
IPSIMOYTOJIbHUKAC
3a/laHHBIMU
CTOpOHAMH

Ha HEJIMHOBAHHOM
Oymare».
TpeyroyibHUK.
[nomane u nepumerp
MPSIMOYTOJIbHUKA U
MHOTOYT'OJIbHUKOB,
COCTaBJIEHHBIX U3
MPSIMOYTOJIbHUKOB,
€IMHULIBI U3MEPEHUS
TUTOLIA/IH.

[TepumeTtp
MHOTOYTOJIbHUKA

TPEYrOJbHUKA, OLEHUBATH UX JIMHEIHBIE pa3MEpPHI.

BorunciasTh: nepuMeTp TpeyroJibHUKA, IPSIMOYTOJIbHUKA,
MHOT'OYTOJIbHUKA; IUIOIIa/lb IPSIMOYTOJIbHUKA, KBaJIpaTa.

H3006paxkaTh 0CTPOYTrOJbHBIE, IPSIMOYIOJBHBIE U TYIOYIOJIbHBIE
TPEYTrOJIbHUKU.

CTpouTh Ha HEJIMHOBAaHHOMW U KJIeTYaToM Oymare KBajpatr 1
IPSIMOYTOJIBHUK C 3a/JaHHBIMM JUITMHAMU CTOPOH.

HccaenoBarhb cBOiiCTBA IPSIMOYIOJIBHHMKA, KBAJIpaTa IyTEM
JKCIIEPUMEHTA, HAOMIOICHHS, U3MEPEHHUsI, MOJIEIUPOBAHMSI; CPABHUBATh
CBOMCTBA KBajjpaTa 1 MPsIMOYTOJIbHHUKA.

KoncTpyupoBath MaTeMaTHuecKkHe Mpeai0KeH s

C IMOMOIIBIO CBA30K «HEKOTOPBII, «11000i». Pacno3HaBaTbUCTHHHbBIE U
JIO’)KHBIE BHICKA3bIBAHUSI O MHOTOYI'OJIbHUKAX, IPUBOAUTH MPUMePHI U
KOHTPIIPUMEPHI.

HccaenoBaTh 3aBUCHMOCTB IUIOMIA/IM KBAaApaTa OT AJTUHBIETO
CTOPOHBI.

Hcnosb30BaTh CBOICTBA KBAIPATHOM CETKH JIJIsl IOCTPOCHUADUTYD;
pa30uBaTh NPSIMOYTOJILHUK HA KBAJIPaThl, TPEYTOJIbHUKH; COCTABJIATH
¢burypsl U3 KBaIpaToB U MPSMOYTOJILHUKOB U HAXOUTh UX IJIOIIAIb,
pa30uBaTh GUTYphl Ha MPSIMOYTOJILHUKU U KBAAPAThl U HAXOAUTH UX
TUIOMIA/Ib.

BoipamxaTh BeTUYHHY IUIOLIAAN B PA3IMYHBIX €TUHUIIAXU3MEPEHUS
METPUUYECKOI CUCTEMbI MEp, HOHUMATDH M HCI0JIb30BATh 3aBUCHUMOCTH
MEX1y METPUYECKUMH eIMHULIAMU U3MEPEHHUS IJIOIA/IH.
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3HAKOMMTBCS ¢ IPUMEPaMM IPUMEHEHHs IO U U [IEpUMETpa B
IPAKTHUYECKUX cuTyauusax. Pemarsb 3agaun

U3 peaJbHOM )KU3HU, MpeAIaraTh U 00Cy:K1aTh Pa3JInYHbIeCII0CO0bI
pelieHus 3aa1a4

JlecsiTuuHble IpodU

38

JecsaTuaHas 3amuch
npobeit. CpaBHeHHE

JECSITUUHBIX APOOEH.

JencTBus

C IECITUYHBIMUA
IpoOsiMu.
Oxkpyrienue
ECITUYHBIX
IpoOei.

Pemenne TeKCTOBBIX
3a/1a4, CoJIeprKaImx
npobu. OCHOBHBIE
3a/1a4u Ha JpooHu

IIpencraBiasiTh 1eCATUUHYIO 1pOOb B BII€ OOBIKHOBEHHON , YUTATh M
3anMcbIBaTh, CPABHUBATH JIECATHYHBIE IpO0OH, MpelIaraThb,
000CHOBBIBATb U 00CYKIAaTh CNIOCO0OBI YIOPSOUNBAHUS JECITUYHBIX
Tpo0ei.

HN3o6paxkarh necaTuyHble IpoOU TOYKAMU Ha KOOPAUHATHOMIPSAMOH.
BbISIBJSITH CXOACTBA M Pa3JIN4Ms IPaBUI apupMETHUIECKUXICHCTBUIM €
HATypaJIbHBIMU YHCIaMH U JECSITUYHBIMU IPOOSMH, OOBSICHSITD HX.
BoinmosHATL  apudmernyeckue JEHCTBUS C  JECSITUYHBIMU
Ipo0sMHU; BBINOJIHATE TPHKHAKY M OLEHKY pe3yibTara
BBIYMCIICHUI.

IIpumeHsTH cBoOlicTBa apudMeTHUECKUX JEHCTBUN A
palMOHAIN3alUN BEIUYNCICHHMN.

IIpuMeHsiTE NPaBMJIO  OKPYIJIEHMSl  JIECATUYHBIX  JpoOei.
IIpoBoauTh MCC/IEA0BAHNS CBOMCTB AECATUUHBIX JpoOeH,onupasch
Ha YKMCJIOBBIE SKCIIEPUMEHTHI (B TOM YHCIIe

C NIOMOIIIbIO KOMIIBIOTEPA), BBIABUTATh THIIOTE3bI U

IPUBOAUTE UX 00OOCHOBAHUS.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 Apo0siX, NPUBOJAMTH NPUMeEPbI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAHMS U OTPHULIAHMS BHICKA3bIBAHUI.
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Pemath TekCTOBbIE 3a/1a4M, COJIEpIKALUE IPOOHBIE TaHHBIE, UHA
HAXO0/IEHUE YaCTHU LEJIOT0 U LIEJIOro 0 €ro YacTH; BhISBJIATH MX
CXOJCTBA M pPa3In4us.

MopenupoBaTh X0/ peLIeHUs 331a4U C IOMOIIIbIO PUCYHKA,CXEMBI,
tabnuuel. [IpuBoANTH, pa30upaTh, OLEHUBATH Pa3IMUHbIC
pelIeHHs], 3alIUCH PELIEHNI TEKCTOBBIX 3ajiau.

Ol'[epl/IpOBaTb I[p06HI>IMI/I YUCJIaMH B pC€aJIbHBIX JKU3HCHHBIXCUTYyAllHUAX.

Kpurnyecku onieHMBaTh M0JIy4YEHHBIN PE3YJIbTAT,0CYIIECTBIISATh
CaMOKOHTPOJIb, IPOBEPSISI OTBET

Ha COOTBETCTBUE YCIOBHIO, HAXOIUThH OLITHOKH.

3HAKOMMTBCS ¢ MCTOPHeEN pa3BUTUS apU(PMETUKH

Harnsnnas reometpusi.
Tena u Gurypeis
MMPOCTPAHCTBE

MHoOrorpaHHuKH.
N3o0paxxeHune
MHOT'OIPaHHUKOB.
Mogenu
MIPOCTPAHCTBEHHBIX
Ted.
[IpssmoyronpHbII

MmapaJuICJICIIUIIC O, Ky'6

Pa3Béptku kybau
napasuleIenuIea.
[IpakTnyeckas paborta
«Pa3BépTKa Kybay.

O061béMm KkyOa,

Pacno3HaBaTh Ha YepTeKax, pUCYHKAX, B OKPY’KalOLeMMUpe
NPSIMOYTOJIBHBIH Mapajuienenumnes, Ky0, MHOTOTPDaHHUKH, ONMHCHIBATH,
HCNOJIb3Ysl TEPMHUHOJIOTHIO,0I€HUBATDH JITHEHHBIC Pa3Mephl.
IIpuBoaANTH NPpUMeEPHI 00BEKTOB PEATLHOTO MHPA, UMEIOIUXPOPMY
MHOTOTpaHHHKA, TPSIMOYTOJIBHOTO MapajuieNenunena, Kyoa.
HN3o00paxkaTh KyO Ha KileT4aTo Oymare.

HccaenoBarhb cBoiicTBa Ky0a, IPSMOYTOJIBHOTO MapasuIeieuIe/ia,
MHOTOT'PaHHHKOB, HCIIOJIb3Ys MOZICIH. Pacmo3HaBaTh u
U300paxkaTh pa3BEPTKH Kyda u napasuienenunena. MoaeaapoBaTh
KyO ¥ mapauienenurean3 OyMaru u Ipounux MaTepHaIoB, 00bICHIATH
€Iocod MOJIEIMPOBaHUS.
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IPSIMOYT'OJIBHOTO
napauienenuneaa

HaxoauTthb n3MepeHusi, BBIYUCIATH IO/ TOBEPXHOCTH;00BEM Ky0a,
IPSAMOYTOJIBHOTO NapauIeIeNNIe/1a; HCCAe10BATh 3aBUCHMOCTD
00béMa Ky0a OT JUIMHBI €0 pedpa, BBIABUTATh U 000CHOBBIBATH
THIIOTE3Y.

HabaropaTh U NpoBOAMTH AHAJIOTHHM MEX]Ty MOHATHIMUILIONIAIN

1 00b€Ma, IepuMeTpa 1 IO U TIOBEPXHOCTH.

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS

0 MHOTOTpaHHMKaX, NPUBOAUTH MPUMePbI U KOHTPIPUMEPHI,

CTPOMTH BBICKA3BIBAHUSA U OTPHUIIAHUS BHICKA3bIBAHUH.

PemaTe 3a1a4um U3 peasibHOM )KU3HU

[loBTOpEeHue u 06001IeHNE

10

[ToBTOpEHME
OCHOBHBIX IMIOHITHMH
METOJIOB Kypca

5 knacca, 000o0menue
3HAHWHI

Bo1uucasaTs 3HaYCHUS BRIPKEHUM, COIEPKAIINX HATypalbHbBIE YHCIa,
OOBIKHOBEHHBIE U ICCATHYHBIC APOOH,BBITIOTHATE TPEOOpa30BaAHMS
Yucel.

Bpi0uparthb cnocod cpaBHEHUS YK CEN, BHIYMCICHHM,

NMPUMEHATH CBOMCTBA apr(PMETUUECKUX ACUCTBUHN TSI
paloHaIN3auy BBIYUCICHUH.

OcymecTBIsITh CAMOKOHTPOJIb BBITIOJHAEMbIX ICUCTBUNA U
CaMOTPOBEPKY pe3yiIbTaTa BHIYMCICHHII.

Pematp 3a1aun U3 peanbHON )KU3HU, IPUMEHSITh MaTeMaTHYecKHe
3HAHUSA JUIS PEIIeHUs 3a7a4d U3 IPYruxXydeOHbIX MPEIMETOB.

Pemarts 3a1a4u pa3sHbIMHU CIOCO0AMH, CDABHUBATH - CIIOCOOBI
pelIeHus 3a71a4, BbIOUPATh PANMOHAJIbHBINCIIOC00

OBIIEE KOJIMYECTBO
YACOB IIO I[TPOITPAMME

170
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6 KJIACC
HanmenoBanue paznena KommyecTBo OcHoBHOE OcHOBHBIE BU/IbI I€ATEIBHOCTH 00Yy4arOLIUXCSI
(Tembl) Kypca 4acoB coaepKaHue
HarypanbeHble uncia 30 Apudmernueckue BeinoHATs apudMeTnyecKue AeiiCTBUS C MHOTO3HAYHBIMHU
JercTBUS HaTypaJIbHBIMU YHCIaMH, HAXOAUTh 3HAYEHMS YHCIIOBBIX BBIPAKEHUI CO
C MHOT'O3HAYHBIMH CKOOKaMHt U 0e3 CKOOOK; BIYHCIATH
HaTypaJlbHBIMU 3HA4YeHUs BBIPAKEHUH, COJEpKAIINX CTETICHHU.

gucaamMu. YucaoBwie
BBIPaXEHUS, TIOPSJIOK
JICNCTBHH,
HCITIOJIb30BaHue CKOOOK.
OxkpyrieHue
HaTypaJbHBIX YUCE.
JlenuTenu u KpaTHbIE
YpClia; HanOOJIbIITHNA
0oO0IHil 1enuTENh U
HauMeHbIIee 001Iee
KpaTHOE.

JlenuMOoCTh CyMMBI 1
MIPOU3BEICHUS.
Jlenexnue

¢ octaTkoM. Pemenue
TEKCTOBBIX3aJa4

BbINOTHATH NPUKUIAKY M OLEHKY 3HAYEHUIN YHCIOBBIX BBIPAXKEHU,
IPUMEHATH NPUEMBI IPOBepPKH pe3ynbTaTa. Ucnmonb3oBaTs npu
BBIYHCJIECHUSAX [IEPEMECTUTEIIBHOE U COUYETATEIBHOE CBOMCTBA CIOXKEHUS
Y YMHOKEHHSI, paclpeaesINTEIbHOE CBOMCTBO YMHOKEHUS OTHOCUTEIBHO
CJIO’KEHHUSI, CBOMCTBA apU(PMETHICCKUX JICHCTBHA.

HccaenoBarh 4MCIOBBIE 3aKOHOMEPHOCTH, IPOBOIUTH YHCIIOBBIE
SKCIIEPUMEHTHI, BBIIBUTATh H 000CHOBBIBATHI HIIOTE3bI.
®opmyIHpOBaTh OMNpe/eSieHusl JeIUTENs U KPaTHOTO, HauOOJIbIIEro
00111ero AeauTeNs 1 HaUMEHbIIEro 00IIero KpaTHOTO, MPOCTOTO U
COCTaBHOTI'O YHCEJI; UCIIOJIb30BATh ATUMOHATHS IIPU PELICHUH 3aa4.
[IpuMeHSATH AJITOPUTMBbI BEIYUCIICHHUS HAUOOJIBIIEr0 OOIIETOIETUTENS U
HAaUMEHBIIEro 00IIEro KPaTHOTO ABYX YHUCEIl, aJITOPUTM Pa3I0KEHUS
Yyyucia Ha MPOCTbIE MHOXKHUTEIH.

HccnenoBarhb ycinoBus nenuMocTty Ha 4 u 6.

HccaenoBathb, 00cyxaath, (OpMyIHPOBATH U

28



denepanbHas pabodas mporpamma | Maremaruka. 59 kinaccel (0a30BbIH ypOBEHB)

000CHOBBIBATH BBIBOJI O YETHOCTH CYMMBI, TPOU3BEACHUS: IBYX YETHBIX
YHCEN, ABYX HEUETHBIX YUCIE, YETHOTO U HEUETHOTO YHCEN.
HccaenoBars ¢cBOMCTBA JIEIUMOCTH CYMMBbI U IPOU3BEACHUSUHUCEIL.
I[IpuBOAMTHL MPUMeEPBI YKCEI C 33JJaHHBIMH CBOMCTBAMHU,
pacno3HaBaTh BepHble M HEBEPHbIE YTBEPKICHUS

0 CBOMCTBaX YKCEJ, ONPOBEPraTh HEBEPHBIC YTBEPIKICHUSIC
MOMOIIBIO KOHTPIPUMEPOB.

KoncrpyupoBath MaTeMaTHu4ecKHe NMpeaJioKeHust

C TIOMOIIBIO CBSI30K «H», «HIIH», «ECIH..., TO...». PemaTh

TEKCTOBBIE 3a7a4H, BKIIFOYAIONIHE TIOHSATHS JICITMMOCTH,
apuMeTHuyeCcKuM crocodoM, CIOIB30BaThIIEPEOOP BCEX
BO3MOJKHBIX BApUAHTOB.

MoaeanpoBaTh X0/ PEIICHHS 3a1a9 C IIOMOIIBIO0 PHCYHKA,CXEMBI,
TaOJINIIBI.

IIpuBoauTH, pa3déupatb, OLEHUBATH PA3JIMYHbBIC PEIICHUS,3aITUCH
pElIeHUI TEKCTOBBIX 3a/a4.

KpuTnyecku oneHUBaTh MMOJTYICHHBIN pe3yIbTaT, HAXOAUTHOIIUOKH,
OCYILIECTBJISATh CAMOKOHTPOJIb, ITPOBEPSIS OTBET

Ha COOTBETCTBHUE YCIOBHUIO

Harmnsaanas reomerpus. 7 IIepnienquKysspHbIE Pacno3HaBaTh Ha 4yepTekax, pUCYHKAX CIyd4ad B3aUMHOTOPACIIOJIOKEHUS
[IpsiMble Ha MIJIOCKOCTH IpsIMBIE. JBYX MPSMBIX.
[TapannenbHbie HN300paxkaThb ¢ NOMOLIBIO YePTEKHBIX HHCTPYMEHTOB
1IpAMBIC. Ha HEJIMHOBAHHOMW M KJIeTYaTON Oymare JiBe MepeceKaromuecs npsMble, IBe
Paccrosnne Mexty napajuielibHbIe IIPSMBIE, CTPOUTH IIPSMYIO,
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JIBYMS TOYKaMHU,
OT TOYKH JI0 NPSMOH,
JUIMHA MapuIpyTa

Ha KBaJIpaTHOM CETKe

NEPIEHIUKYISAPHYIO JaHHOM.

IIpuBoauTH NPUMePHI APAILIETIBHOCTH U NEPIEHIUKYIIPHOCTU
IpSIMBIX B IPOCTpaHCTBE. Pacnmo3HaBaTh B MHOTOYTOJIbHUKAX
NepIeHIUKYISpHbIE UlapaienbHble CTOPOHbL. H300pakaTh
MHOTOYT'OJIbHUKHU C HapajieIbHbIMU, IEPIEHANKYISIPHBIMU
CTOPOHAMH.

HaxoauTe paccTosiHre MeX/1y IBYMsI TOUKaMH, OT TOYKHU JI0 IPSIMOH,
JUIMHY ITyTU Ha KBAJPaTHOH CEeTKe, B TOM YHUCIEUCIOJb3Ys LIU(PPOBbIE

pecypcesl

Jlpobu

32

OObIKHOBEHHAas Jpo0b,
OCHOBHO€ CBOMCTBO
IpoOu, COKpaIieHnue
npobeit.CpaBHEHHE 1
YIOPSIOYMBAHNE
IpoOei.

JHecsatuunbie npooun
MEeTpUYeCKasi CHCTeMa
Mep.
Apudmernueckue
IEUCTBUA

C 0OBIKHOBECHHBIMHH
JECATUIHBIMHU
IpoosMu.
OrtHouienue. Jlenenue
B JAHHOM

CpaBHHMBaTB U YNOPAJA0YHUBATH Ip0oOH, BLIOMPATH CIIOCO0
CpaBHEHHUS ApoOeii.

IIpeacTaBiasATh qecATUYHBIC IPOOU B BUIE OOBIKHOBEHHBIX Ipo0ei u
OOBIKHOBEHHEIE B BUJC JCCATHYHBIX, HCI0JIb30BATHEIKBUBAJIEHTHbIE
npeacTaBJIeHust TPOOHBIX YUCEN MPU UX CPABHEHUH, TIPU BBIUUCIICHUSX.
Hcnosab30BaTh JeCATUYHBIC IpOOU MPU MPEeOOpa30BaHUU BEIIMUMH B
METPUYECKOH cUcTeMe Mep.

BopinoanaTs apupMeTnyecKue aeiicTBus

C OOBIKHOBEHHBIMU U JACCATUYHBIMU JIPOOSMH.

BouIuucasTh 3HaUCHUS BBRIPAKCHUM, COIEPKAIIMX OOBIKHOBEHHBIC U
JIECATUYHBIC TPOOU, BBITIOJHIATH IPE0Opa3oBaHus ApoOei, BHIOMPATh
CIoco0, MPUMEHSITh CBOMCTBA apU(PMETHICCKUX JCHCTBUM TSI
parMoHaIM3allUUBBIYMCIICHUH.

CocTaBasiTb OTHOIICHUS U IIponopurv, HAX0AUTh
OTHOIICHUEC BCIIMYUH, ACITUTH BCIIMUNHY B JTAHHOM
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OTHOLICHUH.

Macmita6, mponopiiusi.

[TonsaTne npoueHra.
Brruncienue
MPOIICHTA

OT BEIIUYHHBI ¥
BCJIIMYUHBI 110 €€
MIPOIICHTY.

Pemenne TeKCcTOBBIX
3a/1a4, COAEePIKAIIIX
JIpOoOU ¥ TIPOLICHTHI.
[IpakTnueckas pabora
«OTHOIIIEHUETHHEI
OKPYXXHOCTH K €€
IUaMETPY»

OTHOLIEHUH.
HaxoanTp 3kcniepuMeHTAJbHBIM IIyTéM OTHOIIEHHE IJTUHBIOKPYKHOCTU
K €€ Tuamerpy.

HNuTepnpernpoBath MaciiTad Kak OTHOIIEHUE BEIMYMH, HAXOAUTh
MaciITad 1miaHa, KapThl U BBIYUCIATH PACCTOSIHUS,UCIIONb3YSl MAcIITal.
OO0BACHATH, UTO TAKOE MPOLIEHT, YIOTPEOIATh 000POTHI PEYHCO CIOBOM
«TIPOLIEHT». BbIpaskaThb MPOLEHTHI B Jpo0OsX U IpoOu B IPOLEHTAX,
OTHOIIEHME JBYX BEJIMYUH B MPOIEHTAX. BBIYMCIATH MPOLIEHT OT YKCIia U
YHCIIO 110 €70 MPOLEHTY.

OxkpyrasaTs ApoOy U NMPOLEHTHI, HAXOAUTH MPUOIMKEHUSYHCEIT.

Pematp 3aga4m Ha YacTH, TPOLEHTHI, TPOTIOPIIUH,

Ha HaXOXXJeHHUe poOu (ITPOLEHTa) OT BETMYHUHBI U BETUUUHBINO €€

npoOu (TIpoIIeHTY), IpoOu (TIPOIIeHTa), KOTOPBIM COCTABIISIET OJTHA
BeJIMYKMHA OT Apyroi. IllpuBoanTh, pa3ouparh, OLEHUBATH PA3TUYHBIC
pelIeHHUs], 3alUCH PEIIEHUH TeKCTOBBIX 3a/1ay.

N3BaexaTs nHGOPMAIHIO U3 TAOIUIl U AHArpamMM,

UHTEPIPETHUPOBATH TAOIMYHBIE JAHHBIE, ONIPEACTATh

HauOoJbIlIee U HAaUMEHbIIIEee

U3 IIPEJICTABJICHHBIX JaHHBIX

Harusinas reomerpus.
CummMmerpus

OceBas cummeTpus.
LentpanpHas
CUMMETPHSL.

Pacno3sHaBaTh Ha uepTeXax U U300paKEHUIX, M300PAKATHOT PYKH,
CTPOHUTB C MOMOIIBIO MHCTPYMEHTOB (pUrypy (OTpe30K, JIOMaHYIO,
TPEYroJIbHUK, IPSIMOYTOJIbHUK,
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[Toctpoenue OKPY>KHOCTb), CHMMETPUYHYIO JAHHON OTHOCUTEIbHOIPSIMOMH,

CUMMETPUYHBIX TOYKH.

buryp. HaxoanTe npuMepbl CUMMETPUH B OKPYXKAIOLIEM MUPE.

[IpakTnueckas MopeaupoBath u3 Oymaru e (GUTypbl, CHAMMETPHYHBIC

paboTa «OceBast OTHOCHUTEIILHO MPSIMO; KOHCTPYMPOBATH T€OMETPUUECKHE

CUMMETPHUSD. KOH(UTYpalluy, UCIOJIB3YsI CBOMCTBO CUMMETPHUH, B TOM YHCIIE C

Cummerpus MOMOUIBIO IU(PPOBBIX PECYPCOB.

B IIPOCTPAHCTBE HccnenoBary cBoOiicTBa M3y4eHHBIX (QUIYp, CBSI3aHHBIE C
CUMMETpUEH,  HUCIOJIb3YS  OSKCIIEPUMEHT,  HaOJroAeHue,
MOJIEIUPOBAHUE.

OO0ocHOBBIBATH, ONpPOBEPrarb C IOMOIIBIO  KOHTPHIPHUMEPOB
YTBEPKACHUS O CAMMETPUHU QUTYD

Bripaxenus ¢ OykBamu 6 [Ipumenenue OykB Hcnosab30BaTh OYKBBI 151 0003HAYCHUS YHCEIT, TIPU 3aITUCH
JUTSL 3aITUCH MaTeMaTHYECKUX YTBEPKICHHM, COCTaBIATh OYKBEHHBIE BHIPAKEHUS MO
MaTeMaTHYeCKUX YCIOBUIO 3a/1a4H.
BBIpKEHUN U HccesienoBaTh HECIIOKHBIC YUCIIOBBIC 3aKOHOMEPHOCTH, UCTIOIB30BATh
NPETOKECHUH. OYKBBI JUTSI X 3aITUCH.
BykBenHbIe BBIYHCASITH YMCIIOBOE 3HAUCHHE OYKBEHHOTO BBIPAXKCHUSIIPH
BBIPXKEHUS U 3aJJaHHBIX 3HAYCHUSIX OYKB.
YHCIIOBBIC 3anuceIiBaTh GOPMYJIBI: IEPUMETPA U IJIONIAU MPSMOYTOJIbHUKA,
MOJICTAHOBKH. KBaJ[paTa; JJIMHBI OKPY)KHOCTH, TUIONIAIUKPYTa; BHIMOJHATH
BykBennbie BBIYHCJIEHUS 110 3TUM dopMysam.
paBEHCTBA, CocTaBasiTb (popMYyJIbl, BEIPAKAIOIINE 3aBUCUMOCTH MEXKTY
HAXO0XKJICHUE BEJIMYMHAMU: CKOPOCTh, BPEMs, PACCTOSHHE; 1I€Ha, KOJIMYECTBO,
HEU3BECTHOTO CTOMMOCTb; TPOU3BOIUTENBHOCTD, BpEMS, 00BEM
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KOMIIOHEHTA. paboThI; BHIIOJHATH BRIUKCIEHUS 110 3TUM (popMysiaM. Haxoauth
DopmyIbl HEU3BECTHBIN KOMIIOHEHT apU(PMETUYECKOT0IEHCTBUS

Harnsanas reomerpus. 14 YeThIpEXYroyIbHUK, H3006paxkaTh Ha HEIMHOBAHHOW U KieTyaTol Oymarec

@Ourypsl Ha MIOCKOCTH IpUMEpBI UCII0JIb30BaHUEM YEPTEKHBIX HHCTPYMEHTOB
YeThIPEXYTOJIbHUKOB. YEeTBIPEXYTOJIbHUKH C 3aJaHHBIMU CBOMCTBAMHU:
[IpssMOYTOIBHUK, C TapajuieIbHbIMU, EPIEHANKYIISIPHBIMHU, pAaBHBIMU

KBaJpat: CBOMCTBA
CTOPOH, YTJIOB,
JMaroHanem.
N3mepenue yrios.
Bunnr
TPEYTrOJILHUKOB.
[Tepumetp
MHOTOYTOJIbHUKA.
[Tnomane purypsr.
®opmysbl IepUMeTpa U
Ioaau
PSIMOYTOJIbHUKA.
[Tpubmmxénnoe
U3MEepEeHHe MIOIIA TN
buryp.
IIpakTnueckas

CTOPOHAMH, IPSIMBIMH yTJIaMU U JIp., PABHOOEAPEHHBIN
tpeyronbpHUK. [Ipeasarats u 00Cy:K1aTh Coco0bl,

AJITOPUTMBI TIOCTPOCHHSL.

HccnenoBarthb, NCHOIb3ys SKCIIEPUMEHT, HaOJIIOIEHNE,
MOJIETUPOBaHUE, CBOMCTBA MPSIMOYTOJIbHUKA, KBaJIpaTa, pa30uBaTh Ha
TpeyroJibHUKU. O00CHOBBIBATH, ONPOBEPraThC MOMOIIHIO
KOHTPIIPUMEPOB YTBEPKACHUS

0 IPSIMOYTOJIbHUKE, KBaJpaTe, Paclo3HaBaTh BEPHbIC HHEBEPHbBIE
YTBEPKICHHUS.

HN3MepsATH U CTPOUTH C TIOMOIIIBIO TPAHCTIOPTHUPA YTJIBI,B TOM

YHclie B MHOTOYTOJIbHUKE, CPABHUBATDH YIJIbI;

pacno3HaBaTh OCTpbIE, IPSIMbIE, TYIIbIe, Pa3BEPHYTHIC YIIIbI.
Pacno3naBatb, H300paxaThb OCTPOYTOJIbHBIM, IPSMO- YIOJIbHBIMI,
TYIOYTOJIbHBIN, paBHOOEIPEHHBIN, PABHOCTOPOHHUI TPEYrOJIbHUKH.
BbiuncasTh nepuMeTp MHOTOYTOJIbHHUKA, IJI0I[abMHOTOYT OJIbHUKA
pa30ureHneM Ha MPSMOYTOJIbHUKH,
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pabora «Ilnomans
Kpyra»

Ha paBHbIE (PUTYpPBI, UCTIOIb30BATh METPUUECKHUE €ANHULIBIN3MEPEHUS
JUIMHBI 1 TJIOILAH.

Hcnonb3oBath npulIM:KEHHOE H3MEPeHHe JJIMH U IJIOLAaeH Ha
KJIeT4aToi Oymare, npuOIMKEHHOE N3MEPEHUETMHBI OKPYKHOCTH,
IUIOILAAM Kpyra

[1oJ10)KuTENBHBIE U

OTPULATCIIbHBIC YU CJIa

40

Ilenwie uncna.
Monyinb uncina,
reoMeTpudecKas
HHTEpIIpETaIUs
Moxayns. Uncnossle
MIPOMEKYTKH.
[TonoxuTenpHbIE U
OTpUIIATEIbHbBIC
yucna. CpaBHEeHHE
MOJIOKUTEIBHBIX 1

IIpuBOAUTH MPUMeEPBI UCTIOJIH30BAHUS B PEATLHOMN KU3HU
ITOJIOKUTCIIBHBIX U OTpI/IHaTeJ'II)HI)IX YHUCCII.

HN300paxaTth 1eN1bIe YNCIIa, TOJOKUTEIBHBIE U OTPUIIATEIbHbIC
quciia TOYKaMH1 Ha LII/IC.]'IOBOI\/’I prIMOfI, HCIIOJb30BaATh ‘—II/ICJ'IOByIO
NpsAMYIO Ui cpaBHEHUS uncell. [IpuMeHsa T IpaBu/ia CpaBHEHNS,
YHOPSII0YMBATH IEJIBICYNCIIA; HAXOAUTb MOIYJIb YHCIIA.

@D opMyJIMPOBATH NMPABUJIA BEIUUCIECHUS C TIOJIOKUTEITLHBIMUU
OTPHIIATEIILHBIMU YHCIIaMU, HAXOAUTh 3HAYEHHUSI YUCITOBBIX
BBIPAYKECHU, COIEPIKAINX JEHCTBUS

C TIOJIO)KUTEIIbHBIMU ¥ OTPUIATEIFHBIMH YHCIIaMHU.

OTpULIATENIbHBIX I[IpuMeHSATH CBOICTBA CIOKEHUS U YMHOXKECHHUS 11
qucel. npeoOpa3oBaHUs CyMM U IIPOU3BEICHUI
Apudmernueckue

NEUCTBUA

C TOJIOKUTEIbHBIMU U

OTpUIIATEILHBIMU

YHCIIaMU.

Pemennie  TEKCTOBBIX

3a/aq
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[IpencraBienue JaHHBIX

[IpssmoyronpHas
CUCTEMa KOOpJMHATHA
MIJIOCKOCTH.
Koopaunarel TouknHa
IUIOCKOCTH, a0cIucca
U OpJIMHATA.
CronbGuatsie u
KpPYroBbI€
JTUarpaMMBbl.
[IpakTnueckas pabora
«ITocTpoenue
JTUarpaMm.

Pemenue TeKCTOBBIX
3a/1a4, CoJiepKalnux
JTAaHHBIE,

OO0BSACHATH U WVTIOCTPHPOBATH MOHSATHE [IPSIMOYTOJIbHOUCUCTEMBI
KOOpJMHAT Ha IUIOCKOCTH, UCII0JIb30BAaTh TEPMUHOJIOTHIO; CTPOUTH HA
KOOPAWHATHOH MJIOCKOCTH TOYKHU U (DPUTYPHI 1O 33 JTaHHBIM
KOOpJMHATaM, HAXOAUTh KOOPIANHATHI TOYEK.

YuraTh cTOJO0YATHIE U KPYTOBBIE AUAarPaMMbl; HHTEPNPEeTHPOBATH
JTAaHHBIE; CTPOUTH CcTOJI04YaThle AUarpaMmbl. Mcnosib3oBaTh
HH(pOpMAaIUI0, TPEACTABICHHYIO B TAOIUIaX, HA AUarpaMmax Juist
PELICHUSITEKCTOBBIX 3aJa4 U 3aJ1a4 U3 peaibHOMN KU3HU

IPEJICTaBIICHHBIC

B Ta0IMIIaX ¥ HA

JUarpammax
Harusiaas reomeTpus. [IpsiMoyrombHbII Pacno3HaBaTh Ha YepTEeKaX, PUCYHKAX, OMUCHIBATH TUPAMHU]LY,
Ourypsl B IpOCTPaHCTBE napasuIesICIuIIe]I, npuU3My, HWIMH]IP, KOHYC, I1ap, H300paxKkaTh UX OT PYKH,

KyO, mpu3Ma,
npaMuIa, KOHYC,
WIHHIP, ap U
cepa.
N3ob6paxenue

MOJeJHPOBATh U3 OyMaru, IacTHIMHA, IpoBojokuu ap. [lpuBoauTts
NpUMepbl 00BEKTOB OKPYKAIOIIET0 MUPA, UMEIOIIUX (POPMBI
Ha3BaHHBIX TEJl.

Hcnosb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO, TPaHb,0CHOBAHHUE,
BBICOTA, PAUYC U TUAMETP, pa3BEPTKA.
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POCTPAHCTBEHHBIX
¢uryp. IIpumepsr
pa3BEPTOK
MHOTOTPaHHHUKOB,
IIWIHH]IPA U KOHYCA.
[IpakTnueckas padbora
«Co3nanue Mojenei
IPOCTPAHCTBEHHBIX
buryp».

Ilonsitre 00BEMA;
€IMHUIIBI H3MEPCHHUS
00béMa. OO0BEM
IPSIMOYTOJIBHOTO
napasuiesenunena,
KyOa, hopmynbl 00bEMa

H3yuarts, ncrob3ys 3KCIEPUMEHT, Ha0JII0IEHUE, U3MEpPEHUE,
MO/JIETTUPOBAaHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMMCHIBATH CBOMCTBA
Ha3BaHHBIX TEJl, BLISABJIATH CX0/CTBA H

Pa3IMYuA: MEXAY NUPAMUAON U IIPU3MOI; MEKTY

HWIMHIPOM, KOHYCOM U IIapOM.

Pacno3naBath pa3BEPTKHU Mapasuiesenumnenia, Kyoa, mpu3Mbl, ITUPAMUIbI,
KOHYCa, [IWINH/PA; KOHCTPYHPOBATh JIaHHBIE TeJa U3 pa3BEPTOK,
co371aBaTh UX MO/IEJIH.

Co3naBaTb MOJeJIM IPOCTPAHCTBEHHBIX (pUryp (13 OymMaru,npoBOJIOKH,
MJIACTHJIMHA U JIP. )

HN3mepsaTs HA MoJesIX: JUIMHBI pEOEP MHOTOTPaHHUKOB,IUAMETP LIapa.
BoiBoauth dopmyy 06bEMa NPIMOYTOJILHOTO

napasuiesenunesa.

BoiunciasaTs no popmysaam: 06EM IpSIMOYToJILHOTO Napasuiesenurea,
Ky0a; UCTIOJIH30BaTh €AMHUIIBI H3MEPEHUS00BEMA; BBIYHCIAATH 00BEMBI
TeJ, COCTABJIEHHBIX U3 KyOOB, MapajuIeJeNUIeI0B; peliaTh 3aa41 C
pealbHBIMU JIaHHBIMU

[ToBTOpEeHUE, 0000IICHNHE,
CUCTEMAaTU3ALUS

20

[ToBTOpEHHE OCHOBHBIX
ITOHATHIIH METOJ0B
KYpPCOB 51 6 KIIacCOB,
00001IeHNE U
CHCTEMAaTHU3aIH
3HaHUM

BeruncasTe 3Ha4ueHU BBIPAXKECHUM, COIEPIKALMX HATYpaJIbHBIE,
LeJIble, TTOJIOKUTENIbHBIE U OTPULIATEIbHbICUNCIIa, OOBIKHOBEHHBIE
U JIECSITUYHBIE IPOOH, BBIITOJIHATHIPEOOPA30BaHUS YUCET U
BBIPaXKCHUM.

Bui0npaTh c10co6 cpaBHEHUsI YU CEIl, BBIYUCIICHU,

NPUMEHSTh CBOMCTBA apu(METHUECKUX ASHCTBUM JUIs
palMoOHAIU3aLUN BBIYUCIICHU.
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Pematp 3a1aun U3 peanbHO )KU3HU, NPUMEHSITh MaTeMaTHYeCKHe
SHAHUA JJId pCIICHHUA 3a/1a4 U3 APYTUXIIPCAMCETOB.

Pemathb 3aga4n pasHbIMH CI0CO0aMH, CPABHMBATDH,BLIONPATH
CIoOCco0bI PEIICHUS 3a/1a4u.

OcyuiecTBaATH CAMOKOHTPOJIb BBIIOJHAEMBIX JEUCTBUN U
CaMOIIPOBEPKY PE3yJIbTaTa BEIYUCICHUI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

170
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DEJEPAJIBHAS PABOYAS TIPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

MHHOACHUTEJIBHASA 3AIINCKA

AnreOpa sBJISETCS OIHMM U3 OINOPHBIX KYpPCOB OCHOBHOTO 00IIero oOpa3oBaHUs: OHaA
O6GCH€“H/IBaeT HU3YYCHUC OPYIrux AJUCHHUINIMH, KaK CCTCCTBCHHO-HAY4YHOI'0, TaK W T'yYMaHUTApHOI'O
IIUKJIOB, €€ OCBOEHHE HEOOXOIMMO Uil MPOJOJDKEHUS 00pa3oBaHMS MB  IMOBCETHEBHOW  KU3HH.
Pasgutne vy oOyuarouxcs Hay4YHBIX IIPEACTABICHUN O IPOUCXOXKICHHH U CYIIHOCTH
anreOpandeckux adCTpaklMid, crocoOe OTpakeHUsI MAaTEMAaTUUECKOW HAyKOW SIBJICHHI U MPOIIECCOB B
MpUpoJie U OOIIECTBE, POJIM MAaTEMaTHUYECKOTO MOJAEIUPOBAHUS B HAYYHOM IIO3HAHUU U B NPAKTUKE
crocoOcTByeT (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS W KAdyeCTB MBINUICHUS, HEOOXOAMMBIX
JUI aJanTalidyd B COBpeMEHHOM IM@poBoM obmiectBe. M3ydeHue anreOpbl oOecriedyrnBaeT pa3BUTHE
YMCHUA Ha6J'IIOI[aTB, CpaBHHMBAaTb, HAXOJWUTb 3aKOHOMCPHOCTH, Tp€6y€T KPUTUYHOCTHU MBIIIJICHUA,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaTb CBOM JACWCTBHUS U BBIBOJBI, (OPMYIUPOBATH
yrBepkneHus. OcBoeHHME Kypca anreOpbl 00ecrednBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHHS
0OyJaroIMXCsi: OHU HCIOJB3YIOT JEAyKTUBHBIE W WHAYKTUBHBIE PACCYXICHHS, 0000IIeHuE U
KOHKpeTH3aluo, adcTparupoBanue W aHajoruto. OOydeHue anrebpe mpeanoJiaraeT 3HAYUTEIbHBINA
00BEM CAaMOCTOSITETTFHON JIEATENILHOCTH OOYYarOIIUXCs, TIOATOMY CaMOCTOSITEIbHOE pEIIeHue 3amad
SABJISICTCA peanmaunel‘fl ACATCIIBHOCTHOT'O ITPUHIIUIIA 06yqu1/1${.

B cTpyktype mporpammbl yaeOHOTO Kypca «Anredbpa» uisi OCHOBHOTO OOIIero oOpa3oBaHUS
OCHOBHOE MECTO 3aHMUMAIOT COJEP)KATEIbHO-METOUYECKUE JINHHH:

«Yucna v BBIYHUCICHUS», «ANITeOpandecKue BHIPAKCHU», «Y paBHEHUS U HEPABEHCTBAY,

«DOynkuuny. Kaxkmas W3 3THX  COJAEpPKATEIBHO-METOMUYECKUX  JIMHUA  pa3BUBaeTCs Ha
MPOTSDKEHUH TPEX JIET M3YYEHUS Kypca, B3aMMOJICHCTBYS C IPYTUMH €To JIMHUAMH. B Xo/1e n3ydeHus
y4eOHOTO Kypca OOyJaroImuMCsl TPUXOIMTCS JIOTHYECKH PacCYXIaTh, UCIOIh30BATh TEOPETHKO-
MHOJKECTBCHHBI S3bIK. B CBSI3M ¢ 3TUM B TporpamMmy y4eOHOTO Kypca «Airedpay BKIFOUCHBI
HEKOTOPbIC OCHOBBI JIOTHKH, IPEICTABICHHBIE BO BCEX OCHOBHBIX pas3jeiiaX MaTeMaTHYECKOTO
o0pa3oBaHusi ¥  CIHOCOOCTBYIOIIME  OBJIAJCHUIO  OOYYAIONIMMHCS OCHOB  YHHUBEPCAIBHOTO
MaTeMaTU4ecKkoro si3bika. CojepiKaTelIbHOW M CTPYKTYPHOW OCOOCHHOCTBIO Y4eOHOro Kypca
«Anredpay SBISICTCAETO HHTETPUPOBAHHBIN XapaKTep.

Conepkanue JMHUM «YWCTa W BBIYUCICHHS» CIY)KUT OCHOBOW JUIsl JalbHEUIIETO W3y4YCHHUS
MaTeMAaTUKH, CHOCOOCTBYET Pa3BHTHIO Y OOYYAIONIMXCS JIOTHYECKOTO MBIIIICHHS, (HOPMUPOBAHHIO
YMEHHUS TI0JIb30BAThCSl AITOPUTMAMHU, & TAKXKE MPHOOPETCHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX
JUIL TIOBCEHEBHOM J>KW3HW. Pa3BuTHE TOHATHA O 4YHCIE Ha YPOBHE OCHOBHOTO OOIIEro
0o0pa3oBaHUsi CBS3aHO C pAIMOHAIBGHBIMU W HMPPAUOHAJIBHBIMH YHCIaMH, (HOPMUPOBAHHEM
MPEJICTABICHUI O JEMCTBUTENFHOM  4YHCIE.  3aBepIICHHE  OCBOGHHS  YHCIOBOM  JIMHUU
OTHECEHOK CpeIHeMY 001ieMy 00pa30BaHUIo.
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Copnepxanue IByX aireOpandecKux JHHUNH — «ANreOpanyecKue BBIPAKECHUS» U
«YpaBHEHUS M HEPABEHCTBAa» CIOCOOCTBYET (OPMHPOBAHMIO y OOYYAIOUIUXCS MaTEMaTHYECKOTO
ammapara, HE0OXOJWMOTO ISl peIIeHHs 3aJad MaTeMaTHKH, CMEXHBIX MPEJAMETOB U IPAKTHKO-
OpUEHTHUPOBAaHHBIX 3amady. Ha ypoBHe OCHOBHOro oOmero o0pa3oBaHHs Y4YeOHBIM MaTepual
TPYIIUPYETCS BOKPYr PAllMOHAIBHBIX BBIPOKECHUH. Anredpa AEMOHCTPHUPYET 3HAYEHHUE MATeMaTHUKU
KaK SI3bIKa JJIS1 MOCTPOCHUSI MAaTEeMaTHYECKUX MOJIENICH, ONMCAHMsI TMPOLIECCOB U SBJICHUN PEaTbHOTO
mupa. B 3amaum oOyueHust anreOpe BXOIAT TaKKe MAajbHEWIIEEe pa3BUTHE AITOPUTMUYECKOTO
MBIIIUIEHUS], HEOOXOAMMOT0, B YACTHOCTH, JUISI OCBOCHHUS Kypca MH()OPMATUKH, ¥ OBJIAJCHUE HABBIKAMHU
NEAYKTUBHBIX paccyxkaeHuil. I[IpeoOpasoBanne CUMBOJBHBIX (OpPM CHOCOOCTBYET Pa3BUTHUIO
BOOOpPaXEHHUsI, CIIOCOOHOCTEN K MAaTEMaTHIECKOMY TBOPYECTBY.

Conepxxanrie (yHKITMOHATHHO-TPAUUSCKON JTUHUHM HAIEJICHO Ha IMOJyYeHHE OOYyJaroIIMMUCs
3HAaHUK O (QYHKIUAX KaK BaKHEHIIEH MaTeMaTuuecKoW MOJENU I OIMMCAHUS W UCCIEIOBAHUS
Pa3HOOOpPa3HBIX MPOIIECCOB U SIBJICHWU B Mpupoje u odirectse. M3yuenne marepuana cnocoOCTByeT
Pa3BUTHIO Y OOYYaIOUIMXCS YMEHHs HCIIOJIb30BATh PA3JIMYHBIC BBIPA3UTEIIbHBIC CPEICTBA S3bIKA
MaTeMaTUKH — CIIOBECHBIE, CHMBOJIMYECKHE, Trpaduyeckne, BHOCHT BKIaJ B (OPMHpPOBAHHE
MIPEJICTABJICHUIA O POJIMMATEMATHKN B Pa3BUTUH [TUBIIM3AIMH U KYJIBTYPHI.

CornacHo yyeOHOMY IUTaHy B 7-9 Kiaccax u3ydaeTcsi y4eOHBIM Kypc «Anredpa», KOTOPbIH
BKJTIOYAET CIIEIYIONINEe OCHOBHBIE Pa3/ieNbl coaepkanus: «Hucna u BEIYUCICHUS», «AnreOpandeckne
BBIpQKCHUS», «YPAaBHEHUSI W HEPAaBEHCTBAY,

«DyHKIHN.

OOmee  yuciIO  4YacoB, PEKOMEHJOBAHHBIX UIE  W3ydeHWs ~ y4eOHOro  Kypca
«Anredpa», — 306 wacoB: B 7 kmacce — 102 gaca (3 waca B Hememio), B 8 kmacce —102 gaca (3
yaca B Heaeno), B 9 kimacce — 102 gaca (3 yaca B Heflesio).

COJEPKAHUE OBYYEHMUSA/

KJIACC
Yucya 1 BEIYHCIEHHUSA

JlpoOn OOBIKHOBEHHBIE W NIECATUYHBIC, TIEPEX0a OT OJHOM (hopMBI 3amucu IpoOed K Apyroi.
[loHaTHE palNMOHATBLHOTO 4YHCIIA, 3alUCh, CPaBHECHHE, YIOPSIOYMBAHHE PAIMOHAIBHBIX YHCE.
ApubdmMeTrnueckre IEeHCTBHS C pallMOHATLHBIMU YKciIaMu. Perenue 3a1a4 U3 peaabHON MPaKTUKHA Ha
4acTH, Ha ApoOH.

CreneHb ¢ HaTypaldbHBIM IMOKa3aTeleM: OMpeeleHne, Ipeodpa3oBaHne BRIPAKEHUN HA OCHOBE
ompeeeHus, 3auch OOJbIUX yucen. [IporeHThl, 3auch IPOIEHTOB B BUIE IPOOU U IpoOu B BUIC
poreHTOB. Tpy OCHOBHBIC 337241 HANIPOIICHTHI, PEIICHHE 3a7a4 U3 PEAIbHON ITPAKTHUKH.

[IpumeHeHne MPU3HAKOB ACTUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIH HATYpaIbHBIX YHCET.

PeanbHbIE 3aBHCUMOCTH, B TOM YHUCIIC MTPsAMast U oOpaTHask IPOIIOPIIMOHAIILHOCTH.
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AJiredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YHCIOBOEC 3HAYEHHE BBIPAKEHMS C IMEpPEeMEHHOW. JlomycTUMBbIE 3HA4YeHUS
MCPCMCHHBIX. HpeﬂCTaBHeHI/Ie 3aBUCUMOCTHU MCXKAY BCIMYMHAMHU B BHUIC q)OpMy.HBI. Brruncienus 1o
dopmynam. [IpeoOpasoBaHre OYKBEHHBIX BBIPAXKCHHIA, TOXKISCTBEHHO PABHBIC BBIPAXEHUS, MPaBUiIa
npeoOpa3oBaHus CyMM M TPOW3BEICHUMN, IMpaBWiIa PACKPBITHS CKOOOK M TPUBEACHUS IMOJOOHBIX
CJIaraeMblX.

CBoiICTBa CTETNIEHU C HATYypaJIbHBIM MTOKA3aTeIIEM.

OI[HO‘-IJIGHI)I n MHorouieHesl. CrTeneHb MHOTroYJeHa. CJIO)KGHI/Ie, BbIYUTAHUC, YMHOXCHUC
MHOTI'OYJICHOB. q)OpMYJII)I COKpaHIéHHOFO YMHOXCHUSA: KBaApaT CyYMMbl W KBaJpar Pa3HOCTH.
dopmysia pPa3HOCTH KBAApPaTOB. PaziioKeHHe MHOTOWICHOB HA MHOYKHTEIH.

YpaBHeHus 1 HEPaBEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHMs, MpaBuja MpeoOpa3oBaHUsl YypaBHEHHs, PaBHOCHIBHOCTh
YPaBHEHUM.

JInneliHOE ypaBHEHHME C OJHOW NEPEMEHHOM, YMCIIO KOPHEW JIMHEWHOTO ypaBHEHMS, pELICHUE
TuHEeHbIX ypaBHeHHM. CocTaBlieHHEe ypaBHEHUM MO YCIOBMIO 3aj1aud. PemieHne TEKCTOBBIX 3ajad c
MOMOIIBIO YPaBHEHHUM.

JluneiiHoe ypaBHEHHE C ABYMs INepeMeHHbIMM M ero rpaduk. Cuctema ABYX JHMHEHHBIX
ypaBHEHUH ¢ ABYMs MEpeMEHHBIMH. PelieHne cucteM ypaBHEHHE CIIOCOOOM IMOICTaHOBKH. [Iprmephl
penIeHus TEKCTOBBIX 33a4 ¢ IOMOIIBIO CUCTEM YPaBHEHHUU.

DyHKUUHA

Koopannara Toukn Ha mpsMol. YucioBble MPOMEXKYTKH. PaccTosiHne MeXay ABYMs TOUKaMU
KOOPJIMHATHOM MIPSIMOM.

[IpssmoyronpHass cucrema koopauHar, ocu Ox m Oy. AOcmucca W OpAMHATA TOYKHA Ha
KOOpIUHATHOU 1iockocTH. [Ipumepsl rpadukoB, 3agaHHbIX popMynaMu. YTeHue rpakoB peaabHbIX
3aBucumMoctei. [lonsartue ¢pynkmuu. ['paduk Gynknuu. CorictBa pynkumii. JIuHeitnas ¢yHkus, eé
rpaduk. I'paduk dyukuun y = |x|. [paduueckoe pericHre INHEHHBIX YPAaBHECHUIH U CUCTEM JIMHEHHBIX
YpaBHEHUH.

8 KJIACC
Yucya 1 BEIYHCIEHHUSA

KBagparueiii kopenb wu3 uyucna. Ilonstne 00 wupparmoHasibHOM 4wmcie. JlecaTudHbIe
MPUOIMKEHHUsST MPpallMOHAIbHBIX uuced. CBoicTBa apudMETHYECKUX KBAJpPATHBIX KOpPHEH M HX
MIPUMEHEHHE K MPe0Opa30BaHUIO YHCIIOBBIX BBIPAKEHUN U BEIYUCICHHUAM. JICHCTBUTEIBHBIC YHCIIA.

CreneHs ¢ LeJIBIM MOoKa3aTelieM U e€ CBOICTBA. CTaHI[apTHafI 3aI1uCh 4ucia.

AnredOpanyeckue BbIpaskeHUst
KBanpatnblii TpéxuiieH, pa3oKeHne KBaapaTHOTO TpEXUeHAa Ha MHOXKUTENU. AnreOpanueckas
npo6b. OCHOBHOE CBOMCTBO anredpandeckoii 1pobu. CroxxeHue,
BBIUUTAaHUE, YMHOXXEHHE, [elieHHe anreOpandeckux apoOeil. ParmoHanbHBIE BBIpOKEHHS U UX
npeobpa3oBaHue.
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YpaBHeHHs U HEpaBeHCTBA

KBanpatHoe ypaBHenue, popmyna KopHel KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenune
YPaBHEHUM, CBOJSIIMXCS K JIMHEHHBIM M KBajpaTHbIM. IIpocteiliine apoOHO-panoHaIbHbIE
YPaBHEHHUS.

I'paduueckass wHTEpHpeTanus ypaBHEHUH C JBYMs IEPEMEHHBIMH M CHCTEM JIMHEHHBIX
YPAaBHEHUHN € JIBYMs IepeMeHHbIMH. lIpuMepbl peleHns CUCTEM HEJIMHEHHBIX YPABHEHUN C JBYyMS
IIEPEMEHHBIMU.

Perrenne TekcToOBBIX 33124 aNreOpaniyeckKiuM CriocoOoMm.

Uucnossle HEpPABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHON NEpEeMEHHOW. PaBHOCMIIBHOCTH
HepaBeHCTB. JIMHelHbIe HEPAaBEHCTBA C OJHOMN MepeMeHHON. CUCTEMBIIMHEWHBIX HEPABEHCTB C OJTHOU
IIEPEMEHHOM.

D yHKUUHA

[Tonsarue pynkmuu. OOIACTh OMpEAENTCHUS W MHOXECTBO 3HAYCHHUH (DYHKIIMH.
CriocoObl 3a1aHust QyHKLIUH.

I'paduk dynkuuu. Ytenue cBoiictB pyHkuuu no e€ rpaduxy. Ilpumepsl rpadukoB GpyHKIMM,
OTpa)KarolIUX peanabHbIE IPOIECCHI.

OyHKIMHU, OMUCHIBAIOIINE MPSAMYIO U 00paTHYIO MPONOPILHOHATIbHBIE 3aBUCUMOCTH, UX TpapuKy.
®yuxupn Y = X2, ¥ = X%, y =\x, y=|X|. ['padudecKkoe peleHune ypaBHEeH il H CHCTEM YpaBHEHHIA.

9 KJIACC
Yuca 1 BLIYHCIEHUS

PanmonaneHbIe Uncia, MppaMoHaIbHbIE YMCiia, KOHEYHbIE U OECKOHEUHBIE JIECATUYHBIE APOOH.
MHOXeCTBO ACHUCTBUTEIBHBIX YHCEI, IEHCTBUTEILHBIE YHCIIa KaK OCCKOHEUHBIE JECATUYHBIC APOOH.
B3anmMHO 0THO3HAYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM JIEUCTBUTEIBHBIX YHCE U KOOPAMHATHOM
MPSAMOI.

CpaBHeHHe JIEWCTBUTEIIBHBIX qucel, apupMeTHIECKUE JIEUCTBUS C
JNeUCTBUTENBbHBIMU YHCIIAMHU.
Pa3mepsr 00BEKTOB OKPY>KaIoILIero MUpa, JUTUTEIHHOCTh MIPOLIECCOB B

OKPY’KaIOIlleM MHpE.
[TpubmmkE€HHOE 3HAYeHHE BEUYHMHBI, TOUHOCTH npubamxkeHus. Oxpyriaenue yucen. [Ipukuaka
U OILICHKA Pe3yJIbTaTOB BHIYUCIICHUH.

YpaBHeHNsI U HEPABEHCTBA

Jluneitnoe ypaBHeHue. Pemienuwe ypaBHeHH, cBoOIAIIMXCS K JMHEHHBIM. KBaapaTHoe

ypaBHeHue. PelieHue ypaBHEHUMH, CBOAALIUXCA K KBaJpPaTHBIM.
bukBagpatHoe ypaBHeHue. I[Ipumepsl pelieHuss ypaBHEHUH TpeThbell W UETBEPTOM cTemneHei
pa3noKeHuEeM Ha MHOKHUTEIH.

Pemenune npoGHO-palliOHANBHBIX ypaBHEHUU. PellleHrne TEKCTOBBIX 3a7ay alredpanvyeckum
METOJIOM.

VYpaBHeHHE ¢ IBYMS IEPEMEHHBIMH U €ro rpaduk. Pernenre cuctem AByX TWHEHHBIX YpaBHEHUN
C IByMs IEpeMEHHBIMU. Pelienue cuctem IByX ypaBHEHH, OJTHO
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U3 KOTOpPBHIX JHMHEWHOE, a Jpyroe — BTOpOM cremeHH. ['paduyeckas HHTEpHpeTanuss CHCTEMBI
YPaBHEHUH C ABYMsI IIEPEMEHHBIMM.

Pemenne TEKCTOBBIX 3ajad  anreOpandeckuM  CIIOCOOOM.

YucnoBsle HEPAaBEHCTBA U UX CBOMCTBA.

Pemrenne JMHEHHBIX HEPABEHCTB C OJHOM INepeMEHHOW. PemieHue cucreM JIMHEWHBIX
HEpaBEHCTB C OJHOW mepeMeHHOW. KBaapartHeie HepaBeHcTBa. ['paduueckas WHTepHpeTarys
HEPABEHCTB U CHCTEM HEPABEHCTB C JIBYMs IIEPEMEHHBIMH.

DyHKUUHA
KBanparnunas ¢pynkius, e€ rpaduk u corictsa. [lapabosna, KoopanHATHI BEPIIUHBITAPA00IIBI, OCh
CUMMETpPUHU NapaboJIbI.

* —
Ipapukn dymkumit: y = £x, y= £x+b, y= , y=2x°y=x, y=[x|
x
U X CBOWCTBA.

YucioBbIe M0CJI€10BATEIBHOCTH U IPOIPECcCHH

[loHsiTHE YMCIOBOM TOCIENOBATENBHOCTH. 3a/laHu€ I[OCJIEOBATEIbHOCTH PEKYPPEHTHOMN
dhopmyroit u hopmynoi N-ro dieHa.

Apudmernueckas u reomerpudeckas nporpeccur. @opmynbsl N-ro wieHa apupMeTH4YecKorn U
F€OMETPHUYECKON MPOTPECCUI, CyMMBI ITEPBBIX N WIEHOB.

N300paxkeHne wieHOB apupMETHUECKOM W TeOMETPUYECKON TMporpeccuii TOYKaMH Ha
KOOPAMHATHOW IJIOCKOCTH. JINHEWHBIN U SKCIIOHEHIHAIBHBIN pocT. ClI0KHBIE TPOLICHTHI.

INPEJIMETHBIE PE3YJIbTATBI

[IpenqmetrHbie  pe3ynbTaThI OCBOCHHS POTPaMMBI y4eOHOTO Kypcak KOHITY
o0ydeHus B 7 KJjacce:

Yucia v BBIYMCTICHUS

BoimonHATh, coueTas yCcTHble M NHUCbMEHHbIE MpPHEMBI, apudmeTnyeckue IeUCTBUS C
paloHaIbHBIMU YUCIIAMHU.

Haxonuth 3HayeHHs] YMCIOBBIX BBIPAXKEHHUH, MPUMEHSTHh Pa3HOOOpa3HbIe CIOCOOBI U MPUEMBI
BBIYMCIICHUS 3HAUCHUN APOOHBIX BBIPAXKEHUI, COIepKALIUX OOBIKHOBEHHBIEC U IECSITHUHBIE TPOOH.

[lepexonuTh 0T 0HOI (GOPMBI 3alUCH YUCEN K Opyroil (IpeoOpa3oBbIBATh AECATUYHYIO JIPOOH
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [ECSATHUHYIO, B YAaCTHOCTH B OECKOHEUHYIO NECSATHUHYIO
IpoOBb).

CpaBHuBaTh U YHNOPANOYMBATH pPAallMOHAIBHBIE YHCIIA.

OxpyriATh uncna.

BbINONHAT, TPUKUAKY M OLEHKY pe3ylbTaTa BBIYHUCICHHM, OICHKY 3HAYCHHH YHUCIIOBBIX
BBIpKEHUH. BBIMONHATH IEHCTBUS CO CTENEHSIMH C HATypaJIbHBIMU MOKA3aTEISIMH.

[IpuMeHSTh MpU3HAKK IETUMOCTH, Pa3IoKEHUE Ha MHOKHUTEIU HAaTypaIbHBIX YHCE.
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Pemrate  npakTUKO-OPUEHTHPOBAHHBIE 3a/ayd, CBS3aHHbBIE C OTHOLICHWEM  BEJIUYUH,
IIPONOPLUUOHAIBHOCTBIO BEIWYMH, MPOLEHTAMU, MHTEPIPETUPOBATh PE3YJAbTAThl PELICHHs 3a1ad ¢
y4€TOM OI'paHUYEHUMN, CBA3aHHBIX CO CBOMCTBAMU pACCMAaTPUBAEMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHHs

Hcnonp3oBarh anreOpandeckyr0 TEPMHUHOJOTHIO W CHMBOJIMKY, NPHUMEHATH €€ B Ipoliecce
OCBOEHUS YU€OHOr0 Marepuaa.

HaXO[[I/ITI) 3Ha4YCHUA 6YKBGHHI)IX BI)Ipa)KeHI/Iﬁ IIpU 3aJaHHbIX 3HAYCHUAX IICPCMCHHDBIX.

BremonaaTe HpGO6p330BaHI/I$[ OeJIor0 BBIPAKCHUA B MHOI'OYICH MPHUBCIACHUCM HOIIO6HI)IX
CJIaraéMblIX, paCKpbITUEM CKOOOK.

BrmmonHATh YMHOKCHHUEC OAHOYWICHA HAa MHOTOYJICH WM MHOTOYJICHA Ha MHOI'OYJICH, IIPUMCHATH
(hopMmysIbl KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCyIecTBIATh Pa3ioKEHHE MHOTOWIEHOB Ha MHOMKHTENM C MOMOIIBIO BBIHECEHHS 32 CKOOKH
00LIero MHOXUTEIS, TPYNIUPOBKHU CIIaraeMbIX, MPUMEHEHUs! (OPMYJI COKPALIEHHOTO YMHOKEHUSI.

[IpumensaTp mnpeoOpa3oBaHUs MHOTOWIECHOB IS peumeHus pa3IMYHBIX 3a7a4 U3
MAaT€MaTHUKH, CMEXKHBIX TPEIMETOB, U3 PEATLHON MTPAKTUKH.
Hcnones3oBats CBONCTBA CTEIEeHEN c HATypaJlbHBIMHU MOKa3aTeyIs MU IS

npeoOpa3oBaHus BEIPAKECHHIA.

YpaBHeHHUsI 1 HEPaBeHCTBA

Pemrate nuHelHbIE ypaBHEHUS C OAHOW IEPEMEHHON, TPUMEHSS ITPaBUJIa IEPEX01a0T UCXOTHOTO
YpaBHEHUS K paBHOCWIBHOMY eMy. [IpoBepsTh, SABIAETCS JIM YUCIO KOPHEM YPABHEHUS.

[IpumensTh rpaguueckre MeToAbl PY PELICHUH JIMHEHHBIX YPAaBHEHUM U X CUCTEM.

[lonbupare npuMepsl Hap 4YHCeNd, SBJIAIOLIMXCS PELICHUEM JMHEHMHOro YpaBHEHUS C JBYMs
IIEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH T'paUK JMHEHHOIO ypaBHEHHUs C JBYMs IE€PEMEHHBIMU,
M0JIb3YACh I'paMKOM, IPUBOAUTH MPUMEPHI PELICHUS YPABHEHUS.

Pemate cuctembl [BYX IMHEHHBIX YPaBHEHUH ¢ IByMs IEPEMEHHBIMHU, B TOM YK CIETrpapUUECKH.

CocraBiaTh M peniaTth JIMHEHHOE yPaBHEHUE WM CUCTEMY JIMHEHHBIX YPaBHEHUH IO YCIOBUIO
3aJla4M, HHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3aa4y IOJy4YCHHBIN PE3ysIbTaT.

D yHKUUHA
N300paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM KOOPIMHATaM,
JTy4d, OTPE3KH, HHTEPBaJbl, 3alKMCHIBATh YHCIOBBIE MPOMEXKYTKH Ha alreOpandeckoM s3bIKe.
OtmeudaTh B KOOPJMHATHOW IJIOCKOCTH TOYKU IO 33JaHHBIM KOOpAHMHATaM, CTPOUTH Ipaduku
nuHeHbIX QyHKuud. CTpouts rpaduk QyHKIUU Y = |X|.
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OnuceiBaTh C MOMOIIBI0 (PYHKIUNA W3BECTHBIC 3aBHCHUMOCTH MEXIYy BEITHYMHAMU: CKOPOCTh,
BpEMsi, paCCTOSIHHE, IIeHa, KOJIMYECTBO, CTOMMOCTh, IIPOU3BOIUTEIHHOCTh, BPeMs, 00bEM pabOTHI.

Haxonuth 3HaueHne GyHKIUU IO 3HAYCHHIO €€ apryMEeHTa.

[Tonumarp rpaduveckuii croco® mpeAcTaBIeHUS W aHanu3a WHPOpPMAIUU, H3BIEKATh U
WHTEPIPETUPOBATH MHPOPMAITHIO U3 TPA)UKOB PEATHHBIX IPOIIECCOB U 3aBUCHMOCTCH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHUS MPOTpaMMbl y4eOHOTO Kypca K KOHIy OOy4deHus B 8
KJ1acce:

Yuciia 1 BbIYUCTICHUSA

Hcnonp30Barh HayalbHbIE MPEACTABICHUS O MHOXECTBE JCUCTBUTENBHBIX YHCEN IS
CpPaBHEHHMsI, OKpYIJIEHHUS U BbIYMCICHUH, W300paxaTb JAEHCTBUTENbHBbIE YHCIAa TOYKaMU Ha
KOOPAMHATHOW MPSMOM.

[IpumeHsaTh MOHATHE apU(PMETHYECKOTo KBAJpPaTHOTO KOPHS, HaXOAWTh KBaJpaTHbIE KOPHH,
UCIOJIb3YSl TPU  HEOOXOJMMOCTH  KAJIbKYISTOp, BBIOJHATh IPEOOpa3oBaHUs  BBIPAKEHU,
CoJiepKalIuxX KBaJpaTHbIE KOPHU, UCIOJIb3Yysl CBOMCTBA KOPHEH.

Hcnonb30Bath 3amucu OOJIBIIUX M MajbIX YHCEN C MOMOUIBIO AECATUYHBIX JpoOell U cTerneHen
grcia 10.

AJiredpanyecKkue BbIpaKeHHU s

[IpuMeHSTh MOHATHE CTENEHH C IIeJIbIM [T0Ka3aTesIeM, BBIIOIHATH MPE00pa30BaHUSBBIPAKEHUH,
COJIEpKAIUX CTENEHH C IIeJIbIM MOKA3aTEeIeM.

BeimonssaTe TOXECTBEHHbIE npeoOpa3oBaHus paLMOHATIBHBIX BBIPAKEHUH
Ha OCHOBE MpaBWJI ACHCTBUI HaJl MHOITOWIEHAMH U alreOpandyecKuMu JIpoOsMH.

PacknapiBaTh KBaApaTHBIN TPEXUWIEH HA MHOKHUTENH.

[IpumensaTs  mpeoOpa3oBaHus BBIPQXKEHUI  JUId  pelIeHus  pa3MuHbIX  3ajad
U3 MaTeMaTUKHU, CMEXHBIX MPEJMETOB, U3 PEaTbHOM MPAKTHKH.

YpaBHeHNsI U HEPABEHCTBA

Pemarp nuHeliHble, KBaJpaTHbIE YPAaBHEHUS U pallMOHAIbHBIC YPaBHEHUS, CBOJAAIIMECS K HUM,
CUCTEMBI JBYX YPaBHEHHH C IBYMsI IEPEMEHHBIMH.

[IpoBoauTh mpocTeilllive HCCAeI0BaHUS YpPaBHEHHUHW M CHUCTEM YypaBHEHHiIl, B TOM 4HCIE C
MpUMEHEHHEeM TrpaUuecKux MpeicTaBieHul (ycTaHaBiIMBaTh, UMEET JM YpaBHEHUE WJIM CUCTEMa
YpaBHEHUH PEILIEeHUs], €CIIU UMEET, TO CKOJIbKO, U IpoUee).

[lepexoauTh OT ciOBeCHOW (POPMYIHUPOBKU 3a7aud K e€ anredpandeckol MOAENUC MOMOIIBI0
COCTaBIICHUS YpaBHEHHMS WM CHCTEMbl YpPaBHEHUN, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ[au MOJy4YeHHBIN pe3yabTar.

[IpuMeHsTh CBOICTBA YHCIOBBIX HEPABEHCTB I CPAaBHEHHUS, OIEHKH, peEIIaTh JIMHEHHbIC
HEpaBEHCTBA C OJHOW MEPEMEHHOW U UX CHCTEMBbI, 1aBaTh rpaUuecKyr0 HILTIOCTPALUI0 MHOXKECTBA
pelieHuii HepaBeHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKUUH

[lornMaTh ¥ HCIONB30BaTh (PYHKIMOHAIBHBIE MOHATHS W S3bIK (TEPMUHBI, CUMBOJIHYECKHUE
0003HaueHHsI), OMPEACIATh 3HAYeHHWE (YHKIMM 1O 3HAYCHHIO apryMEeHTa, OMpPENesiTh CBOMCTBa
¢byHKIIH 110 e€ rpaduKy.

CtpouTs rpaduku 37eMEeHTapHBIX GYHKINUN BUAA:

y= o y=x? y=x%y= x, y=|x|, onuceBars cBoiicTBa UnMCIOBOH ByHKIUHU
x
1o e€ rpaduKy.

[IpenqmeTHbie pe3ynbTaThl OCBOCHHUS MPOTpaMMbl y4eOHOTO Kypca K KOHIy oOydeHus B 9
KJ1acce:

Yuciia 1 BbIYMCTICHUS

CpaBHUBaTh U YHIOPSAJOYMBATH PAlMOHATIbHBIE M UPPALIMOHAIBHbBIE YUCIIA.

BoinmonuaTe apudmernyeckue JEHCTBUS C pallMOHAIbHBIMU UYHCIAMM, COYETasl YCTHbIE W
IIACbMEHHBIE NIPUEMBI, BBITNIOJIHATH BBIYMCICHUS C UPPALMOHAIBHBIMU YACIAMH.

HaxonnTe 3HaueHus creneHed ¢ LENbIMH IIOKA3aTEISIMH W KOPHEH, BBIYHCIATH 3HAYEHUS
YHUCJIOBBIX BBIPAKEHUM.

OKpyrisiTe ACMCTBUTEIBHBIE YHMCIIA, BBINOJHATH NPUKUIKY PE3yJIbTaTa BBIYMCICHUH, OLEHKY
YHUCJIOBBIX BBIPAKEHUM.

YpaBHeHHUsI 1 HEPaBeHCTBA

Pemares nuHENHBIE M KBAaIpAaTHBIC ypaBHEHUs, YPAaBHEHHsA, CBOJAINMECS K HUM, MPOCTEHIIHE
IpoOHO-pallMOHATIBHBIE YPABHEHUS.

Pemate cuctemsl IBYyX JIMHEHHBIX YPABHEHMM C JBYMs IIEPEMEHHBIMM M CHCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OJJHO YPABHEHUE HE SIBIISICTCS TMHEUHBIM.

Pemare TekcToBBIE 3a7aud anreOpandeckuM CHOCOOOM € MOMOIIBIO COCTABJICHUS ypaBHEHHUs
WM CHUCTEMBI IBYX YPAaBHEHUH C ABYMS IIEPEMEHHBIMHU.

[IpoBomuTe mpocCTEHIINE MCCIENOBAHUS YPAaBHEHMM M CUCTEM YPaBHEHHUH, B TOM 4HCIE C
IIPUMEHEHHEM TIpaHUuecKuX NpeicTaBieHUN (yCTaHaBIMBAaTh, UMEET JIM YPABHEHUE WJIM CUCTEMaA
YPaBHEHMH pelleHus, €CIIM UMEET, TO CKOJIbKO, U IIpoYee).

Pemare nuHeliHbIe HEpAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, N300pakaTh PEIIEHUE HEPABEHCTB
Ha YHCJIOBOM NPSAMOM, 3aIIUCBIBATH PEIICHUE C TOMOLIBIO CUMBOJIOB.

Pemars cucTeMbl JIMHEHHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKJIIOYAIOLIUE KBAIPATHOE
HEpaBEHCTBO, M300pa)kaTb pELICHHE CHCTEMbl HEPaBEHCTB HA YMCIOBOW MpPsMOM, 3aluchiBaTh
pELIEHNE ¢ TIOMOILBIO CUMBOJIOB.

Hcnosp30BaTh HEPABEHCTBA IIPU PELLEHUM Pa3IMYHBIX 3a/1a4.

DyHKUUH
Pacmio3naBatb GbyHKIIIN M3Y4YEHHBIX BHIOB. IToka3eIBaThH CXeMaTHYECKHU
pacIoyioKeHUEe Ha KOOPAMHATHOM IJIOCKOCTH rpadukoB (QYyHKIUH BuIa: y = £X,

3

y=#hx+b, y= ,y=ax’*+bx+c, y= x°, y=x, y=|x| B 3aBucumoctu
X

OT 3HauYeHUI k03P PULIMEHTOB, ONUCHIBATh CBOMCTBA (PYHKIIMH.
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Ctpouth U H300paxarhb CXEMaTU4YECKU rpadpukd  KBaJApaTHYHBIX byHKIUH,
OTIMCBHIBATH CBOMCTBA KBAIPATUYHBIX (PYHKIUI 110 UX rpadukam.

Pacnio3naBate  KBaJpaTHUHYIO ¢ynkiuio  mo  Qopmyne, TOPUBOAUTH  MPHUMEPHI
KBaJPaTUYHBIX (DYHKIMI U3 peaqbHON KU3HU, (PU3UKH, TEOMETPHUH.

YucioBbIe 0CIE10BATEIbHOCTH H IPOIrPecCHU

Pacrnio3naBate apupMeTHYeCKyI0 U T€OMETPUUYECKYIO MTPOTPECCHH TPU PA3HBIXCIIOCO0aX 3aJaHus.

BBINOIHATE BEIYHMCIICHHUS C HCTIOIB30BaHUEM (POpMyIT N-T0 WieHa apupMeTHIeCKONH
F€OMETPUYECKON NPOTPECCUl, CyMMBI IIEPBBIX N YJIECHOB.

N300pakaTh 4ieHBI OCIEI0BATEIILHOCTH TOYKAMHU Ha KOOPMHATHON TIIOCKOCTH.

Pematp 3amaum, cBA3aHHBIE C YHMCIOBBIMU MOCJIEI0BATEIBHOCTSIMHU, B TOM UHCIE3a/1auH U3
peasIbHOM KM3HH (C UCIIOJIb30BaHUEM KaJIbKYJISATOPA, IU(PPOBBIX TEXHOJIOTUH).
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KJIACC
HanmenoBanue paznena KomnuecTtso OcHoBHOE OcHOBHBIE BU/IbI I€ATEIBHOCTH 00Yy4arOLIUXCSI
(Temnl) Kypca 4acoB COIEPIKAHUE
Uucna n BelUKCIICHUS. 25 [TonATHE panoHANBHOTO CucreMaTu3upoBaTh U 000ramiaTh 3HAHUS

PannoHnanbHBIE YKUCIa

yncna. Apudmernyeckue

e CTBUS

C paIMOHATLHBIMU
yucnamu. CpaBHEHUE,
YIOPSIOYMBAHNE
palMOHAIBHBIX YHCEIL.
CreneHb

C HaTypaJbHbIM
MoKa3aTelIeM.
Pemenne ocCHOBHBIX
3a/1a4 Ha Jpoow,
MPOIIEHTHI

13 peaJlbHOU
MPAKTUKH.

[Ipu3Haku nenumocTH,
Pa3JIOKECHUS

Ha MHO>KHTEIIN
HaTypaJbHbIX YHCET.

00 OOBIKHOBEHHBIX U IECATUYHBIX APOOSX.

CpaBHUBATH M YNOPSA0YUBATH APOOHU, TpeoOpPa30BHIBAS IPU
HEOOXOJUMOCTH JIECATUYHBIE TPOoOU B OOBIKHOBEHHBIE, OOBIKHOBEHHBIC
B JICCSITUYHBIC, B YACTHOCTH B OECKOHEUYHYIOJIECATHUHYIO JPOOB.
[IpumeHATH pa3Ho0Opa3Hble CIOCOOBI U MPUEMBI

BbIYMCJICHHUS 3HAYCHUH IPOOHBIX BbIPAKEHHH,

cojiepKaniux OOBIKHOBEHHBIC U ACCSITHIHBIC TPOOHU:

3aMEHSTh TIPH HEOOXOIMMOCTH IECATUYHYIO IPOOb

OOBIKHOBEHHOM U OOBIKHOBEHHYIO IECATHYHOMN, TPUBOIUTHBBIPAKEHHUE K
dbopme, HanboJIee yIoOHOM ISl BEIYMCIICHUH,IPE0O0pa30BhIBATh
JIpOOHBIE BRIPAKCHUS HA YMHOKCHHE U JICJICHUE JACCITHYHBIX IPOOeH K
IIEVCTBHUAM C LIEJIBIMH YHCIIaAMH.

IIpuBOAUTH YHCI0BbIE M OYKBEHHbIE PUMEPHI CTEIICHUC
HaTypaJbHBIM MTOKa3aTeJIeM, OOBSICHSS 3HAYCHHUS OCHOBAHMS

CTENEHH U ITOKa3aTelId CTEIEHN, HaXOUTh 3HAUYEHU CTEIIeHEel BUIa

a" (a — mo00e paroHAIBHOE YKCII0, N — HATYPAIbHOE YHCIIO).
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PeannHabIe 3aBUCUMOCTH.
[Ipsimasiu oOpatHas
MPONOPLIMOHATBHOCTH

IoHMMATH CMBICT 3aMCH OOJIBIINX YUCET C MOMOIIBIO IECITUYHBIX
npobeil u crenenei uucia 10, npUMEHATH UXB PEaJIbHBIX
CUTYaLUsX.

IIpuMeHATH IPU3HAKU AETUMOCTH, PA3JIOKEHNS HAMHOXKUTENN
HaTypaJIbHbIX YHUCE.

Pematp 3aga4m Ha yacTH, IPOLEHTHI, IPOTIOPIIMU,HA

HaxoXJIeHHe ApoOH (MPOIEeHTa) OT BETUYNHBI U

BEJIMYMHBI 110 €€ 1poOH (ITPOLEHTY), IpoOH (IIpoLeHTa),KOTOPHIH
COCTaBJISIET OJIHA BEJINYMHA OT JIPYToH.

I[IpuBoanTh, pa3déupaTh, OLEHNBATDH PA3JIMUHbIC PELICHUS,3aTUCH
pEelLIeHUI TEKCTOBBIX 3a4a4.

PacnozHaBaTh M 00BSICHATD, ONIUPASICh HA ONPEAETCHUS, TPIMO
IPONOPLHOHANIbHBIE U 00pPaTHO MPOTIOPIUOHATIBHBIE 3aBUCUIMOCTH
MEXy BEJINYMHAMU; IPUBOAUTH NIPUMeEPHI 3TUX 3aBUCUMOCTEH U3
peabHOr0 MMpa, U3 APYTUX YUEOHBIXIIPEIMETOB.

Pemiath npakTHKO-OpPUEHTUPOBAHHBIE 3a7ayd Ha  JIpoOH,
IOPOLIEHTHl, TMPsAMYH0O M  OOpaTHYIO MPONOPLUOHATIBHOCTH,
IIPONOpLUN

AnreOpandeckue
BBIPKCHUS

27

byksennsie
BBIPAYKEHUS.
IIepemeHHBIE.
Honyctumsle
3HA4YCHUS
IIEPEMEHHBIX.
DopMyIIbL.

OBiagers anreOpanyeckoil TepPMUHOJIOTHEN U CUMBOJIUKOH,
NPUMEHSATH €€ B IIPOIlecCCe OCBOCHUS YUeOHOT0 MaTepHana.
HaxoauTtp 3HaueHus1 OyKBEHHBIX BBIPAKEHUN TTPH 3aJJaHHBIX
3HAUEHUSAX OYKB; BHIMOIHATH BHIYUCICHUS TIO (hOpMYyIiam.
BbInoJaHATH TPeoOpa3oBaHus IENOT0 BHIPKCHHSIB
MHOTOYJICH MPUBEACHUEM TIOIOOHBIX CIIaraeMbIX,

PaCKpBITHEM CKOOOK. BBINOJIHATH YMHOKCHUC OAHOYJICHA
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[IpeobpazoBanue

OYKBEHHBIX BBIPa)KEHUH,

pPacKphITHE CKOOOK 1
MpUBEJICHUE TT000HBIX
ClIaracMEbIX.
CBoiicTBa CTEIICHNUC
HaTypaJbHbIM
ITOKAa3aTeJIEM.
MHoro4J1eHbI.
Crnoxenue,
BBIYMTAHHE,
YMHOKCHHUE
MHOT'OYJICHOB.
DopMmyIibl
COKpPaIIEHHOTO
YMHOKCHHUSI.
Paznoxenune
MHOTOYJIEHOB Ha
MHOKHTEIHN

Ha MHOTOWICH M MHOTOYJICHa HA MHOTOYJICH, MPUMEHATH
dbopMyITBI KBaZpaTa CyMMBI H KBapaTa pasHOCTH. OCylIecTBIATh
Pa3JI0KCHUEC MHOI'OYJICHOB HA MHO)KI/ITeJ'II/IHyTéM BBIHECEHHUS 3a CKOOKH
0011er0 MHOXHTEJIS, TPUMEHEHHST (POPMYITBI pa3HOCTH KBAJpaTOB,
dbopMyI COKpAEHHOTO YMHOKEHUSI.

IpumensiTh MpeoOpa30BaHNUE MHOTOWICHOB JJISl PELICHUS

PAa3IMYHBIX 3aJa4 U3 MAaTCMATHUKH, CMCKHBIX ITPEAMETOB, U3

peaIbHOM IPAKTUKH.

3HAKOMUTBCS ¢ HCTOPUEN PAa3BUTHS MATEMATHKH

YPaBHeHI/IH 1 HCPABCHCTBA

20

YpaBHeHue, npaBuia
npeoOpa3oBaHUs
YPaBHEHUH,
PaBHOCHUIIBHOCTD
YpaBHEHUM.
JIuneliHOE ypaBHEHUE

PemaTsh 11MHeliHOE ypaBHEHHE ¢ OJTHOW IEpEMEHHO, NPUMeHsist
NpaBHJIA [IEPEX0/IA OT UCXOJHOTO YPAaBHEHUSI K PABHOCHIIBHOMY

emy 6osee nmpoctoro Buja. IlpoBepsiTh, ABIseTCS I KOHKPETHOE
YHCJIO KOPHEM YPABHEHMSI.

ITopOupaTh npuMepskI Nap YUCEI, SBJISIOIIUXCS PEIICHUEMINHEIHOTO
YPaBHEHUS € ABYMs IEPEMEHHBIMU.
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C OJIHOM MTEPEMEHHOM,
pELIEHUE JTUHEHHBIX
ypaBHeHUH. Penienue
3a/1a4 C IOMOIIBIO
YpaBHEHUM.

JInneliHOEe ypaBHEHUE C
JBYMsI IEpEMEHHBIMU U
ero rpaguk. Cucrema qIByx
JIMHENHBIX YPaBHEHUH C
JBYMsI IEpEMEHHBIMU

CTpoutrh B KOOPAMHATHOM IUIOCKOCTH Tpaduk JHMHEHHOTO
ypaBHEHHS C JABYMsI TIEPEMEHHBIMH; TOJB3YSICh TpaduKOM,
NPUBOAUTH IIPUMePHI PEIICHUs] YPaBHEHHS.

HaxoauTh pelieHue CHCTEMBI JBYX JIMHEHHBIX YPAaBHEHUN C JBYMsI
IIEPEMEHHBIMHU.

CocTaBisATh U pemIaTh YpaBHEHUE UJIH CUCTEMY

YPaBHEHUH 10 YCIOBUIO 331a41, UHTEPIPETUPOBATHB

COOTBETCTBUU C KOHTEKCTOM 33J1a4M NOJIy4ECHHBINPE3YyIbTaT

Koopaunats! u rpaduku.
OyHKINU

24

Koopaunara Touku

Ha npsaMoi. YucnoBbie
MIPOMEKYTKH.
PaccTosinne mexay
JIBYMsI TOUKaMH
KOOPJMHATHOM
MIPSIMOM.
[IpsimoyroneHas
cHucTeMa KOOpJIMHATHA
IUIOCKOCTH.

[Ipumeps! rpadukos,
3a/laHHBIX (OPMYyIaMHU.

HN300paxaTh Ha KOOPAMHATHOMN MPAMON TOUYKH, COOTBETCTBYIOLINE
3a/laHHBIM KOOPJIMHATaM, JIy4H, OTPE3KU,MHTEPBAJIbI; 3alIUCHIBATH UX
Ha anreOpanyecKoM Si3bIKe.

OTMeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH 110 331aHHBIM
KOOpJMHATaM; CTPOUTH IPapUKH HECITOKHBIX3aBUCUMOCTEH,
3aJJaHHBIX (POpMyIaMH, B TOM YKCIe

C TIOMOIIBIO0 MU(PPOBBIX JTAOOPATOPHIA.

IIpuMeHATH, M3yYaTh NPEeMMYLIECTBA, HHTEPIPETHPOBATH
rpaduueckuii cnocod NpeAcTaBIeHUsIM aHAIM3a Pa3HOOOpa3HOI
YKU3HEHHOU HH(pOpMaIHH.

OcBauBaTh NOHATHE PYHKIIUU, OBIIAJECBATh

(YHKIIMOHATBHON TEPMHUHOJIOTHEH.

Pacno3HaBaThb nuHeiHy0 QyHKImo0 Y = kX + b,
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Urenue rpadukon
peambHBIX
3aBUCUMOCTEN.
[MonsiTne GyHKIMH.
I'padux GpyHKIIH.
CpoiicTBa (hyHKIMIHA.
Jluneitnast pyHKIUS.

ONMHUCHIBATH ¢€ CBOMCTBA B 3aBUCMOCTHU OT 3HAYCHUHKOAPPHUIIHEHTOB K
ub.

Ctpouts rpadgukm jmHeHO#H QyHKIMH, QyHKINN Y =| X|.
Hcnonb3oBarh nugpoBbie pecypcebl s IOCTPOEHUS TpaduKoB
(GyHKIUI 1 U3ydeHHs] KX CBOMCTB.

[IprBOIUTE IPUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B PEATIBHBIXIIPOLIECCAX
U SIBJIICHUSIX

[Toctpoenune rpaduxa
JTUHEHHON (YHKITUH.
I'paduk byaxIm
y=|x|
[ToBTOpeHME M 0000IIEHNE 6 [ToBTOpEHME Bpi0upath, NpUMEHSTH OLIEHUBATH CMOCO0bI CPABHECHUSUYHNCET,
OCHOBHBIX ITOHSITHUHHN BBIYMCIICHUH, TPe0Opa30BaHUi BEIPAKEHUN, PEIIICHUS YpaBHECHUH.
METOJIOB Kypca OcyuecTBasATh CAMOKOHTPOJIb BBINOJIHAEMBIX ACUCTBUN U
7 xnacca, o0o0uIeHue CaMOTPOBEPKY pe3yibTaTa BHIYUCICHUH, TpeoOpa3oBaHHUii,
3HAHUM MOCTPOCHU.
Pematp 3a1auu U3 peanbHON )KU3HU, IPUMEHSITh MaTeMaTHYecKHe
3HAHUA JUTS pelIeHus 3a7a4 U3 APYrUXIpeIMETOB.
Pemiath TekcTOBBIE 32/1a4H, CPABHUBATH, BLIOMPATHCIOCOOBI
pelleHus 3a/1a4u
OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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8 KJIACC
HanmenoBanue pasnena KommyectBo OcHoBHOE OcHOBHBIE BU/IbI I€ATEIBHOCTH 00Yy4arOLIUXCSI
(TemnI) Kypca 4acoB COIEPIKAHUE
Uucna u BEIYMCIICHUS. 15 KBanpaTHbIli KOpEHbU3 DopMyJMPOBATH ONpeeJieHre KBaIpaTHOTO KOPHSANU3 YHCIIa,

KBagparHble KOpHU

yucna. [lousarue 06
UPPALMOHATILHOMYHCIIE.
JecsTuunbie
MPUOIMKEHUS
HppaIMOHATBHBIX
YUCE.
JleicTBUTENBbHBIC
yucna. CpaBHEHUE
NEUCTBUTEIbHBIX

YUCE.

YpaBHeHue Buaa

x? = a. CpoiicTBa
apuMETHICCKUX
KBaJIpaTHBIX KOPHEH.
[IpeobpazoBanue
YHCIIOBBIX BBIPAXKEHUI,
coJIeprKaIuX
KBaJIpaTHBIE KOPHU

apuMETUUECKOTO KBAJPATHOTO KOPHSI.

IIpuMeHSATH OorepaIyio U3BJICYCHHUS KBAIPATHOTO KOPHS U3 YHCIIA,
HCNOJIb3YSl TTPU HEOOXOIMMOCTH KAJIbLKYJAATOP.OleHuBaTh
KBaJIpaTHbIE KOPHH IIEJILIMU YHCIIAMH U IECATUYHBIMU IPOOSIMH.
CpaBHUBATh M YNOPSIAOYHUBATH PpANMOHAIBHBIE U
WppAlMOHANIbHBIE  YHCJIAa, 3allMCaHHbIE C  IOMOIIBIO
KBaJIPaTHBIX KOPHEH.

HccaenoBaTh ypaBHEeHHE X2 = &, HAXOAUTh TOYHBIE U
npuOIKEHHBIE KOpHU mpu @ > 0.

HccaenoBarhb CBOICTBA KBAJpAaTHBIX KOPHEH, TPOBOIS YHUCIOBBIE
9KCIIEPUMEHTHI C UCTIOJIb30BaHUEM KAIBKYISITOpa(KOMIbIOTEPA).
Joka3pIBaTh cBOiiCTBA apu(PMETHUICCKUX KBAJPATHBIX KOPHEH;
NPUMEHSITH UX JUIs peoOpa3oBaHus BeIpaKEeHUN. BbINOJHATH
npeodpa3oBaHus BEIPAXKECHUI, COACPHKANTUXKBAIPATHBIE KOPHHU.
BelpaxxaTh nepeMeHHbIE

U3 TEOMETPUUYECKUX U (PU3nYeCcKuX HOpMyIL.

BoruucasaTs 3HAYEHUs BBIPOKEHUM, COJIEPKAILINX

KBaJIpaTHbIE KOPHH, UCIIOJIB3YSI IPU HEOOXOAUMOCTH

KaJIbKYJISITOP.
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Hcnonb3oBaTh B X0/€ peLICHUs 3a]a4 AJIEMEHTapHbIE
IPEJICTaBJICHUS], CBSI3aHHbIE C MPUOIMKEHHBIMU 3HAYEHUSMUBEIINYHNH.
3HAKOMMTBCS ¢ MCTOPUEH pa3BUTHS MaTEMaTUKU

Yuiciia U BEIYUCIICHUS.
CrelreHsn C IeIbIM
MOKazaTelIieM

CreneHs C 1eJIBIM
ITOKAa3aTeJIeEM.
CrannapTHas 3aIIUCh
qJHpca.

Pa3mepnr 00BeKTOB
OKpY’KaroIero Mupa(ot
AJIEMEHTAPHBIX YACTHUII
JI0 KOCMHYECKUX
00BEKTOR),
JUIATEILHOCTD
MIPOIIECCOB

B OKPYXKAIOIIEM MHpE.
CBolicTBa CTEICHHU

C LIEJIBIM TI0Ka3aTeneM

@D opMyJIMPOBATH ONpeaeJieHUe CTETICHHU C IEJIbIM

MIOKa3aTeJeM.

IIpeacTraBiasaTh 3anKCh OOJBIITUX U MAJIBIX YUCEI

B cTaHAapTHOM BHjie. CpaBHUBATH YUCIIA U BEJTUYUHBI,3aHCAaHHBIC
¢ ucnoar3oBanueM crerenu 10.

HUcnosb30BaTh 3alUCh YWCENT B CTAHJAPTHOM BHJE IS
BBIpXCHUS Pa3MepPOB 0OBEKTOB, NTUTEIHLHOCTHITPOIIECCOB B
OKpY>KaIoIlleM MHpE.

DopMyJHPOBATH, 3ANIMCHIBATH B CHMBOJIHYECKO (popme

U WLIIOCTPUPOBATH IPMMePaMH CBOMCTBA CTETIEHUC L[EJIbIM
MOKa3aTeJeM.

IIpuMeHSTH CBOMCTBA CTENECHU IS MPe0Opa30BaHMs BEIPAKCHHM,
COJIepIKalUX CTETIEHHU C LEIbIM MOKa3aTelIeM.

BbINoJHATH el CTBUS C YUCIaMHU, 3alIHCAaHHBIMU

B CTaH/IAPTHOM BHIE (YMHOKEHHE, JeJICHHE, BO3BEICHUER
CTEIIEHb)

AunreOpandecKkue BHIpKEHUS.

KBaznpaTHBIATpEXUIIEH

KBanpartusiit
TPEXUICH.

Paznoxenue
KBaJpPaTHOTO

Pacno3naBaThb KBaJpaTHBIN TPEXUIEH, YCTAHABIMBATHBO3MOKHOCTh
€ro pasyoKEeHUs Ha MHOKHUTEIH.

PackiaabiBaTh Ha MHOKMTEIM KBAaIPaTHBINA TPEXWIEHC
HEOTPULIATENILHBIM JUCKPUMUHAHTOM
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TpEXuiIeHa
Ha MHOXHUTCIIN

AnreOpanveckue
BbIPAKCHU.

Anrebpandeckas 1po0b

15

Anrebpaunyeckas 1po0Ob.
JomycTuMble3HaYEHUS
MIEPEMEHHBIX,
BXO/ISTITIX

B aJIreOpanyeckue
BBIPKEHUS.

OCHOBHOE CBOMCTBO
anredpanveckon Ipoou.
Coxkpamenuenpo0ei.
CrnoxxeHne, BRIYUTAHHE,
YMHO>KEHUE U JIeJICHHUE
anreOpanvecKux apooOei.
[IpeoOpazoBanue
BBIPAKCHUIA,
CoJIeprKaluX
anreOpanvecKue

npoou

3anuceiBaTh anredpanyeckue Bolpakenusd. HaxoanTs

0071aCcTh ONpeIeNIeHUs] PallMOHATILHOTO BBIPAYKEHUSI.

BbINOJHATHL YMCIOBBIE IOJICTAHOBKU U BBIYMCJIATH 3HAUCHHUE
Jpo0Ou, B TOM YHCIIE C IOMOIIbIO KaJIbKYsATopa. PopMy/MpoBaTh
OCHOBHOE CBOWCTBO ajire0panyeckoil Apody U NMPUMEHSITh €ro JJs
npeoOpa3oBaHus JpoOeH.

BoinoaHATh AeiicTBUA c anredpanyeckumu Apoodsmu. [IpumensTs
npeoOpazoBaHus BRIPAKESHUN TSI pelieHus 3a1a4d. BeipakaTs
nepeMeHHble U3 Gopmyi (HU3HNUECKUX,T€OMETPUUECKUX,
OTIMCBIBAIONINX OBITOBBIC CUTYAIIHH )
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YpaBHEHHUs U HEPABCHCTBA. 15 KBagparHoe ypaBHeHue. Pacno3HaBaTh KBaJpaTHbIC YPAaBHCHMUS.

KBanpaTHble ypaBHEHUS HenonnoekBagparnoe 3anuceiBaTh OpMYJIy KOpHEH KBAJIPaTHOTO YpaBHEHUS; peliaTh
ypaBHeHue. opmyna KBa/IpaTHbIe YpaBHeHMs1 — I0JIHbIEe U HenosHble. IlpoBoauTh
KOpHEH KBaJpaTHOIO npocreiilue UCcaeJ0BaHUs KBaIPaTHbIX YPABHEHUI.
ypaBHeHus. Teopema Pemath ypaBHeHMs, CBOJSIINECS K KBaJIPaTHbIM,
Buera. C TIOMOIIIbIO peoOpa30oBaHUil U 3aMEHOM MepeMEHHOM.
Pemenne ypaBHeHui, Habaropath U aHAJIM3MPOBATH CBSI3b MEXKY KOPHSIMHU U
CBOJSILINXCS K03 GuIMEeHTaMH KBaJPaTHOTO YpaBHEHMS.
K KBa/IpaTHBIM. ®opmyaupoBaTth TeopeMy Buerta, a Takxke 00paTHyIO -TeopeMmy,
[Ipocreiimme 1po6HO- IIPUMEHATH OTH TEOPEMBI UL PEILICHUS
palMoHaIbHbIE 3az1a4.
ypaBHEHUS. PemaTh TeKkcTOBBIE 32/1a4M aNTEOPANIECKUM CTIOCOOOM:
Pemennie TekcTOBBIX NEPEXOIUTh OT CIIOBECHOU (POPMYIUPOBKU YCIOBHS 3aAaUUK
3aJa4 ¢ IOMOUIBIO asreOpandyeckoi MOJEIN ITyTEM COCTABIICHUS YpaBHEHUS;pelIaTh
KBAJIPaTHBIX YPaBHCHUU COCTAaBJICHHOE YPaBHEHUE; HHTEPIIPETUPOBATh PE3yJIbTaT.

3HAKOMHUTBCS ¢ HCTOPHUEH Pa3BUTHS aNreOphl
YpaBHEHMsI U HEPAaBEHCTBA. 13 JIuneiliHoe ypaBHEHUEC Pacno3zHaBaTh JTMHENWHbBIE YPAaBHEHHUS C IBYMS

CucteMbl ypaBHEHUH

JBYMsI [IEPEMEHHBIMH,
ero rpaduk, npuMepbl
pELICHUs YPaBHEHUN B
LEJIBIX YHCTIaX.

Pewenue cucreM aByx
JIMHEHUHBIX YPaBHEHUI

IIEPEMEHHBIMH.
Crpouts rpaguky JMHEHHBIX YPAaBHEHUH, B TOM YHCIIE
HCNO0/b3ys HU(POBbIE pecypChl.

Pa3zimmyaTsh napajuielabHbIE U IEPECEKAIOIIUECS NIPSMBIEIIO X
YPaBHEHUSIM.

PemaTe cucTteMsl ABYX JIMHEWHBIX YPABHEHUN C ABYMS
IIEPEMEHHBIMU IIOJICTAHOBKOW U CIIOKEHUEM.

55




denepanbHas pabodas mporpamma | Maremaruka. 59 kinaccel (0a30BbIH ypOBEHB)

C IBYMs IIEPEMEHHBIMH.
[Ipumeps! pemieHus
CHCTEM HEJIMHEHUHBIX
YPaBHEHUH C JBYMS
MIEPEMEHHBIMU.
I'padmueckas
MHTEpIpeTanus
YpaBHEHHUS C JIBYMS
MEPEMEHHBIMU U
CHCTEM JIMHEUHBIX
YpaBHEHUH C IBYMS
MepPEMEHHBIMU.
Pemenue TeKCTOBBIX
3a/1a4 C TIOMOILBIO
CHUCTEM ypaBHEHUU

Pemars npocreiimime CUCTEMBI, B KOTOPBIX OJHO W3
YPaBHEHUH HE SABJIAECTCS JIMHEVHBIM.

IpuBoauts  rpauyecKyl0  HMHTEpPHpPETALMI0  PELICHUS
YpPaBHEHUS C IByMSI IEPEMEHHBIMU U CUCTEM YPaBHEHHI C ABYMS
MIEPEMEHHBIMU.

PemaTh TeKCTOBBIE 3a1aYH EU'IFC6paI/I‘ICCKI/IM crocooom

YpaBHEHHUS 1 HEPABEHCTBA.
HepaBenctBa

12

YUuncnoBwie

HEpPaBEHCTBA U UX
CBOMCTBA.

HepasenctBo ¢ ogHOM
MIEpPEMEHHOM.

JIuHeliHbIE HEPAaBEHCTBA C
OJIHOM IEPEMEHHOM U UX
pemenune. CucreMsl
JMHENHBIX HEPABEHCTB

®opMyIHpPOBAThH CBOMCTBA YHCIOBBIX HEPABEHCTB, MILTIOCTPUPOBATH UX
Ha KOOPJAWHATHOW MPSIMOH, 1I0KA3BIBATHAITCOPANYECKH.

I[IpumeHsITH CBOIicTBA HEPABEHCTB B X0/1¢ pelieHus 3aa1a4.Pemars
JMHEHbIE HEPABEHCTBA C OJJHON MEPEMEHHOM, N300paXkaTh pelieHrue
HEpPABEHCTBA HA YUCJIOBOU MPSIMOiA.

Pemath cucTeMbl TMHEWHBIX HEPABEHCTB, H300paXKaThpelICHHIE

CHUCTEMBbI HEPABEHCTB Ha YMCIIOBOM MpAMOM
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C OJTHOM ITEpEMEHHO MU
UX pelLlIEHUE.
N300paxkenue peuieHus
JIMHEHHOTOHEPAaBEHCTBA
U UX CUCTEM Ha

YU CIIOBOUIIPSMON

@yuknun. OCHOBHBIE
MTOHATHUSA

[lonsiTne QpyHKUIMM.
OO6acth onpeneneHusn
MHOKECTBO 3HAYEHUI
GyHKIMH.

CnocoOsI 3a1auns

G YHKITUH.

I'padux byHKIIHA.
CaoiicTBa PyHKIINH,UX
oTOOpakeHHe

Ha rpaduxe

Hcnonb3oBaTh QyHKIIMOHAEHYIO TEPMHHOJIOTHI0O HCMMBOJIMKY.
BorunciasaTs 3HaueHus: QyHKIMM, 3a1aHHBIX GpopMynaMu(Tpu
HEO0OXOIMMOCTH UCIOJIB30BaTh KaJIbKYJISATOP); COCTABIATH
TaldIuIbI 3HAYEeHUH QYHKITHH.

CTtpouth 1o ToUKaMm rpapuku QyHKIui.

OnuceiBaTh cBoOiicTBa (QYHKIIMN Ha OCHOBE €€

rpau4ecKoro npeacTaBICHUsI.

Hcnoab30BaTh QYHKIMOHAIBHYIO TEPMHUHOJIOTHIO HCHMBOJIHUKY.
HccaenoBats npuMepsl rpadMKOB, OTPAKAIOIINX PEAIbHBIETIPOLIECCH U
spneHus. [IpuBoANTL MPpUMePHI IPOLIECCOB U ABJICHUN C 3alaHHBIMU
CBOMCTBaMH.

Hcnob30BaTh KOMIIbIOTEPHBbIE NPOTPAMMBbI

JUIs IOCTPOCHUS TpapUKOB (PYHKUUH U N3y4EHHsI UX CBOWCTB

Oynkuuu. Yucnossle
byHKIIH

YreHnue 1 NoCTpOEeHUE
rpauKoB QYHKIHUI.
[Tpumeps! rpaduxoB

Haxoauth ¢ nomMombio rpaguka GyHKIUY 3HaUEHHE OJTHOWU3
paccMaTpUBaEMBbIX BEJIIMUUH 10 3HAYCHUIO JPYTOMU.

B HecioxHBIX CllydasX BbIpaKaTh (popMyJI0i 3aBHCHUMOCTD
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(GyHKIUI, OTpakaromux
peaIbHBIE MTPOIECCHI.
DyHKIUH,
OTIMICHIBAIOIINE TIPSIMYO
1 00paTHyIo
POTIOPITUOHATEHBIC
3aBUCHUMOCTH, UX
rpaduku.

I'paduk pynkuun

y =x%

DOyHKINU

y =x%y =%
y=xy= |x;
rpaduueckoe pereHue
YPaBHEHUH U CUCTEM
YpaBHEHUH

MEXy BEITUYMHAMU.
OnuceIBaTh XapakTep U3MEHEHHsSI OJJTHOM BEJINYNHBIB

3aBUCHMOCTHU OT U3MEHEHHUs IpYroi.

Pacno3naBaTh Bupl n3ydaeMbix QyHkiuil. [loka3siBaTh
CXeMaTH4YeCKH T0JI0KEeHNE Ha KOOPAWHATHOM IIOCKOCTH TPaHKOB
dynxmmii Buga: y = X4y =X,y =Vx, ¥y = |x|. -
Hcnoab30BaTh QYHKIMOHAJIBHO-TPagUYECKHE

NpeACTaBJICHU U PELICHUS U HCCIIEOBAaHUs YPAaBHEHUN HCHCTEM
YpaBHEHUM.

I[IpumeHnsaTh nMPPOBbIE pecypcebl Ui TOCTPOCHUATpaPUKOB

byHKIUH

[ToBTOpEeHME M 0000IIEHNE

[ToBTOpEHNE OCHOBHBIX
HOHSTHI UMETOIOB
KypcoB 7 u 8KJaccos,
000011IeH1Ee 3HAHUIT

Bbi0upaTh, IpUMEHATh, OLIEHUBATH CNOCO0BI CPABHEHHS YKCe,
BBIYHCIICHUH, TpeoOpa3oBaHui BhIpAKEHUH, peIlICHUSypaBHEHUH.
OcyumecTBaSTH CAMOKOHTPOJIb BBINOJHAEMbIX JEHCTBUN U
CaMOTIPOBEPKY pe3yibTaTa BEIYUCICHUH, MPEOOPa30BaHUMA, TOCTPOCHHIA.
PemaTe 32124y U3 peaibHOM KU3HHU, IPUMEHATH
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MaTeMaTUYECKUE 3HAHUS JUIS PEIIEHUS 3a/1a4 U3 AP YTUXIIPEIMETOB.
PemiaTh TekCTOBBIE 32124, CPABHUBATH, BLIOUPATHCIOCOOBI
pelIeHus 3a0a4u

OBHIIEE KOJIMYECTBO
YACOB I1O [IPOTPAMME

102
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9 KJIACC
HanmenoBanue pasnena KommyecTBo OcHoBHOE OcHOBHBIE BU/IbI I€ATEIBHOCTH 00Yy4arOLIUXCSI
(TemnI) Kypca 4acoB COIEPIKAHUE
Uricna 1 BBIYUCIICHUS. 9 PannonanbHble yncna, Pa3BuBaTh npeacraBJjieHUs O YUCIIAaX: OT MHOXKECTBA HATYPaJIbHBIX

JlelicTBUTENbHBIC YHCIIA

UppalMOHATLHBIC YHCTIA,
KOHEYHBIE U
OeCKOHEUHBIE
NECSITUUHBIE POOH.
MHO0XecTBO
JIECTBUTEIIHHEIX YHCEIT;
e CTBUTEIILHBIC YHCIa
KaK OECKOHEUHBIE
JECSTUYHBIC TPOOH.
B3anMuo0 oqHOo3HauHOE
COOTBETCTBUE MEXKIY
MHOKECTBOM
JIEMCTBUTEIBHEIX YUCE U
MHOKECTBOM TOYEK
KOOPJMHATHOU MPSIMOM.
CpaBHeHue
JEHCTBUTENBHBIX YHCET,
apupMeTHYECKHE

qycell 1O MHOXKECTBA IEUCTBUTEILHEIX uicell.O3HAKOMUTLCH C
BO3MOXHOCTBIO ITPEACTABIICHHS JEHCTBUTEIBLHOTO YMCIIA KaK
OECKOHEYHOU JeCATUUHOM ApOOU, NPUMEHSATD JECATUUHbIE
MPUOIVKEHUS PallMOHATBHBIX M UPPATMOHATBHBIX YHCEIT.
HN300paxaTh 1elCTBUTEIBHBIC YUCIA TOUKAMHU

KOOPJMHATHOW MPSIMOM.

3anuchIBaTh, CPABHUBATH U YIIOPAA0YUBATH

JICCTBUTEIIbHBIE YNCTIA.

BbInoHATH, coueTas yCTHbIE U MMCbMEHHBIE PUEMBI,
apudmMeTnyecKme AeCTBUS C PAIIMOHAIBHBIMU YUCIIAMU;
HAXOAUTh 3HAYCHUS CTENIEHEH C LIEJIBIMU [TOKA3aTeIsIMU U KOPHEH;
BbIYMCJISITh 3HAYCHUS] YUCIIOBBIX BBIPAKCHUM.

IHony4yuTs npeacraBjaeHne 0 3HAYUMOCTH JIEUCTBUTEIIBHBIX YUCEN
B IIPAKTUYECKOM JESITEIIbHOCTUYEIIOBEKA.

AHAJIM3UPOBATH M 1€J1aTh BHIBOAbI O TOYHOCTH MPUOIHNKEHUS
JEUCTBUTENLHOTO YHCIIA IPU PELLICHUHU3a4au.

OKpyriasiTh 1€HCTBUTENIbHBIC YHCIIA, BBINOJHATH NPUKHAKY
pe3ynbTaTa BBIYUCICHUH, OL€HKY 3HAYECHUI
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JIeiCcTBUA

C ICUCTBUTEIbHBIMHA
YHCJIaMU.
[Ipubnmxénnoe
3HAYCHUE BCIINYNHEL,
TOYHOCTh
MPUOSTMIKEHUS.
Oxpyrienue yuces.
IIpukunka u oneHka
pe3yJIbTaToOB
BEIUMCIIEHUH

YHUCIIOBBIX BBIPAXKEHUH.
3HAKOMMTBCS ¢ MCTOPUEH pa3BUTHS MaTEMaTUKU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHUS C OJTHOU
[epeMEeHHO N

14

JIuHeitHoe ypaBHEHHE.
Pemenue ypaBHeHui,
CBOJSALIUXCSA

K JINHEWHBIM.
KBaapatHoe ypaBHEHHE.
PemenueypaBuenui,
CBOJSLUXCSA

K  KBaJpaTHBIM.
bukBagpaTtHbie
YpaBHEHUSI.

[Ipumeps! pemenus
YpaBHEHUH TpEThEN

U 4eTBEPTOM CTEIICHEN

OcBanBaTh, 3alI0OMHUHATH U IPUMEHATH rpauuecKueMeTo bl
P PEIICHUN YPaBHEHUH, HEPABEHCTB U UX CHCTEM.
Pacno3naBarhb 1iespie U ApoOHBIC ypaBHeHUS. PemaTh
JINHeliHbIe M KBAJPaTHbIE YPaBHEHHsl, yPAaBHCHHS,
CBOJISIIITUECS] K HUM, MTPOCTEHIINE TPOOHO-PAIMOHATILHBIE
ypaBHEHUS.

IIpeanarats BO3MOXHBIC CITOCOOBI peIIeHUsT TEKCTOBBIX3a1a,
00Ccy:KIaTh UX U peliaTh TEKCTOBBIC 33/1a4l Pa3HBIMU
croco6amu.

3HAKOMHUTBCA C MCTOPUEN Pa3BUTUS MATEMATUKU
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pasiioKeHUEM Ha
MHOHUTEJH.

Pemenne npo6HoO-
palroOHaIbHBIX
YpaBHEHUM.

Pemrenue TekcTOBBIX 3a1a4
anreOpandecKuMMETOI0M

YpaBHEHHsI 1 HEPABEHCTBA.
Cucremsl ypaBHEHUN

14

VYpaBHEHHE C OByMs
MEPEMEHHBIMA W €T0
rpaduxk.

CucreMa IByX JTUHEHHBIX
YpaBHEHUIC TBYMsI
TIEPEMEHHBIMHA U €€
peuenue. Pemenne
CUCTEM JIBYX YPaBHEHHUI,
OJIHO

U3 KOTOPBIX JIUHEHHOE,a
Jpyroe — BTOPOi CTEMNEHHU.
I'paduueckas
UHTEPIIPETALNS CUCTEMBI
YpaBHEHUH

C IByMs IIEpEMEHHBIMIL.
Pemienne TeKCTOBBIX

OcBanBaTh M NIPUMEHSTh TPUEMBI PEIIICHUSI CUCTEMBI ABYX
JTUHEWHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMH U CHCTEMBI JIBYX
ypaBHEHUH, B KOTOPHIX OJTHO YPAaBHEHHE HESBIISICTCS TMHEHHBIM.
Hcnoab3oBarh GyHKIMOHATBHO-TpaduUYecKre MpeacTaBIeHUs s
pelIeHHus M UCCJIeJ0BAHUA YPABHEHUH CUCTEM.

AHaJIM3MPOBATH TEKCTHI 32/1a4, PelIaTh UX aNreOpandecKum
CIOCOOOM: MepPeXoaUTh OT CIOBECHOH (OPMYIUPOBKH YCIOBUS 3a0a4U
K aIre0panveckoil MOJICIHUITYTEM COCTaBJICHHSI CUCTEMbl YPaBHEHU;
pemaThb COCTaBJICHHYIO CUCTEMY YPaBHEHU; HHTEPNPETHPOBATH
pe3ynbTar.

3HaKOMHUTBCSH C HCTOpI/Ieﬁ Pa3BUTHA MAaTEMATHUKNU
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3aa4 anredpanyecKum
croco6om

YpaBHEHHUsI 1 HEPABEHCTBA. 16 Yucnossle Yurarp, 3a11MCHIBATH, IOHUMATH, HHTEPIPETUPOBATH HEPABEHCTBA;
HepaseHncrBa HEPaBEHCTBA U UX UCII0JIb30BAaTh CUMBOJIMKY U TEPMHUHOJIOTHIO. BBINOJIHATH
CBOMCTBA. npeoOpa3oBaHUs HEPABEHCTB, HCI0JIb30BATh IS IPE0OPa30BaHUS
JIuneitnbie CBOICTBA YUCIIOBBIX HEPABEHCTB.
HEpaBEHCTBA Pacno3HaBath JMHENHbBIE U KBaJpaTHBIEC HEpaBeHCTBa. Pemiars
C OJTHOM IEPEMEHHONH JIMHEWHbIE HEPABEHCTBA, CUCTEMBI JINHEHHBIX HEPABEHCTB, CUCTEMBbI
HX pelIeHue. HEPaBEHCTB, BKIIOYAIOUIMX KBAJIPaTHOE HEPABEHCTBO, U PEIIAThH UX;
Cucrembl TUHENHBIX 00CyKAaTh MTOJTYYECHHBIE PEICHUS.
HEPABEHCTB C OJTHOMI HN300paxkaTh penieHre HepaBeHCTBA U CUCTEMbI HEPAaBEHCTBHA
IIEPEMEHHOM U UX YUCJIOBOU MPSAMOH, 3aIMChIBATh PEIICHHUE C IOMOIIBI0 CHMBOJIOB.
peuieHue. Pemathb kBajipaTHbIE HEPABEHCTBA, UCIIONIB3YATpaduueckue
KBanpatHbie IIPEIACTABIICHUS.
HEpaBEHCTBA U UX OcBanBaTh M IPUMEHATh HEPABEHCTBA IIPU PELIEHUNPA3TUIHBIX
peuieHue. 3a/1a4, B TOM YHCJIE€ TPAKTUKO- OPUEHTUPOBAHHBIX
['padpuueckas
WHTEpIpETaLNs
HEPaBEHCTB U CUCTEM
HEPaBEHCTB C JIByMs
EepEMEHHBIMU
OyHKIUU 16 KBapparuunas ¢yHkius, Pacno3HaBaTh BHUIbI H3y4aeMbIX (DYHKINN; HILJTIOCTPUPOBATH

e€ rpaduk UCBOICTBA.
[Tapabomna, KoOpaUHATHI
BEPIIHUHBINTAPAOOIIBI, OCh

CXeMAaTHYeCKH, 00BSICHATH PACIIOJIOKEHHE Ha KOOPIUHATHOU
IUIOCKOCTH rpauKoB
k
dynkuuit Buma:y = kx,y = kx+ by =,y =x
X
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CUMMETPHH MapadoJIbl.

I'paduxn QyHKIHIA:
y =Kkx,
y = kx + b,
k
y =
X
y= x4y
= X3,y =
\x, y =
| x|

y =x3, ¥y =x, Y = |x| B 3aBHCHMOCTH OT 3HAYEHMITKOIDDUIIUEHTOB;
OIIMCBIBATh UX CBOMCTBA.

Pacno3naBath KBagpaTHuHyIo QyHKIHIO IO GopmyIie.

IIpuBoANTH NPUMePHI KBAIPATUIHBIX 3aBUCUMOCTEH U3

peanbHOM KU3HH, (PU3UKU, TEOMETPHH.

BoisiBasiTh 1 00001aTh 0COOEHHOCTH Tpaduka

KBaJApaTHuHOH QyHKIMM Yy = ax? + bx + C.

CTpouTs U H300pakaTh cXeMaTHYeCKH TpadUKN KBaIPATHIHBIX
GyHKUIMH, 3aJTaHHBIX (popMyTamMu BUa

y=ax?, y=ax’+q,y=a(x +p)? y=ax? + bx + CAHAIN3UPOBATD
NPUMEHSATHh CBOMCTBA M3yYCHHBIX (PYHKIU U UX TOCTPOCHUS, B TOM
YHCIIe ¢ TOMOIIBIO TU(PPOBBIX PECYPCOB

YyicioBbIe
[IOCJIEIOBATEILHOCTH

15

[TonsATHEe yncnoBou
MOCJIEI0BATEILHOCTH.
3aganue
MIOCJIEI0BATEILHOCTH
PEKYpPpEeHTHOU (opMyIioi
u GhopMysoif N-ro ueHa.
Apudmernueckas u
reoMeTpuuecKas
IIPOTPECCUMU.

®opmyinbl N-To YieHa
apudmeTnuecKon u
reOMETPUYECKOH

OcBanBaTh M NPUMEHSITh UHACKCHbIC 0003HAUCHHS, CTPOUTH
peueBbie BHICKA3bIBAHUSI C UCIIOJIH30BAHUEMTCPMUHOJIOTHHY,
CBSI3aHHOM C TMOHSATHEM TOCJICIOBATEIIBHOCTH.
AHaau3upoBaTh GOpMyIy N-ro YieHa

MIOCJICIOBATEIIPHOCTH W PEKYPPEHTHYIO POpMyITy

¥ BBIYHCJSITH YWICHBI [TOCIICI0BATEIbHOCTEH, 3aIaHHBIXATHMHU
dbopmynamu.

YcranaBiauBaTh 3aKOHOMEPHOCTB B IOCTPOCHUH
MIOCJICIOBATEIbHOCTH, €CJTH BIITUCAHBI IIEPBBIC HECKOJIBKOEE
YJICHOB.

Pacno3HaBaTh apu(pMETHUECKYIO U TEOMETPUUYECKYIOTPOTPECCHH TPU
pa3HBIX CI0co0ax 3a1aHusl.
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MIPOTPECCUI, CYMMBI
MEPBBIX N YJICHOB.
N3obpaxenue 4ieHoB
apumMeTHIeCKOn u
reOMETPUYECKON
MPOTPECCUil TOUKaMH Ha
KOOPJMHATHOU
IJIOCKOCTH.
JIunelnsbIi 1
SKCITOHEHITNAJILHBII
pocT.

CoxHbIEe TPOLIEHTHI

PemaTs 3agauu ¢ ucnoiabp3oBaHueM GopMya N-ro YjieHa
apu(METHIECKON ¥ TEOMETPHUECKOM IPOTPECCHi, CYMMBITIEPBBIX N
YJIEHOB.

H3006paxkath 4ieHb! NOCIEI0BATEIILHOCTH TOUKAMUHA

KOOPAWHATHOM IJIOCKOCTH.

PaccmaTpuBaTh npuMepbl NpouleccOB U SIBJEHUH U3
peaIbHON  JKW3HM, WUIIOCTPUPYIOIIME  W3MEHEHHE B
apu(MeTHYeCcKoil mporpeccuu, B reOMETpUIECKOi

porpeccuu; n300paxkaTtb COOTBETCTBYIOIINE 3aBUCUMOCTUT pahUUECKH.
Pematp 3a1aun, cBsI3aHHBIE C YUCIIOBBIMU MOCIIEI0BATENBHOCTSIMY, B
TOM YHCJI€ 3a/1a4M U3 peabHOM KU3HU C UCIOJIb30BaHNUEM IIU(PPOBBIX
TEXHOJIOTUH (IEKTPOHHBIX Ta0ull, TpaduUIecKOro KaabKyIsaTopa u
T.11.).PemiaTth 3aaun Ha CI0XKHBIE MPOIIEHTHI, B TOM YUCIIE 337a4u U3
peaabHOM MPAKTUKH (C UCTIOJIB30BAHUEM KAJIBKYJISATOPA).
3HAKOMHUTBCH C MCTOPUEN PA3BUTHUS MATEMATUKU

[ToBTOpEHUE, 0000IICHHE,
CUCTEMAaTH3aIUs 3HAHUI

18

Yuciaan

BbIYMCJIeHHSsI (3aITUCH,
CpaBHEHHUE, NIEUCTBUS C
JeUCTBUTEILHBIMU
quclIaMU, YUCI0Bas
npsiMasi; MPOLIEHTHI,
OTHOLIEHUS, IPOIIOPLMH;

OnepupoBaTh NOHATUSIMH: MHO>KECTBO, IOJIMHOKECTBO, OIIEPALIUN
HaJl MHOXKECTBAMH; MCI0JIb30BaTh I'padueCcKOepeICTaBICHUE
MHOYECTB J|JIs1 OIMCaHMs PeabHbIX IPOLECCOB U SBJICHUM, IPU
peLIeHUH 3aj1ay U3 APYTUX Y4€OHBIX IPEAMETOB.
AKTYyaJIN3MpOBaTh TEPMHUHOJIOTMIO H OCHOBHBIE e CTBHS,
CBSI3aHHBIE C YMCIAMHU: HaTypaJIbHOE YNCJIO,IIPOCTOE U COCTAaBHOE
qucia, JeTMMOCTh HaTypallbHBIX
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OKpYIJICHUE,
npuOIMKEHue,
OLICHKA; PELICHHE
TEKCTOBBIX 3aj1au

YHCell, IPU3HAKY JEIUMOCTH, LEJI0E YUCIIO, MOAYJIb YHCIIA,
OOBIKHOBEHHAS U ICCATHYHAS IPOOH, CTAHJAPTHBIN B YHCTIA,
apru(METHUECKUI KBAJAPATHBIN KOPEHb.

BoInoHATSH 1eiicTBUSA, CPABHUBATHL U YIIOPSAA0YUBATHYKCIIA,

apu(MeTHIECKIM NPECTaBIIATh YKCa Ha KOOPAWHATHOM MPSIMOM, OKPYTJISITh YHCTIA,
croco6om) BBINMOJIHATH NPUKUAKY M OIIEHKY PE3yJIbTaTa BEIYMCICHHM.
PemaTh TekcTOBBIE 3a1a4M aprPMETHIECKUM criocoOom.PemaTs
NpaKTHYeCKHUe 3aa4H, COJIepKAIIUe MPOIEHTHI, O, YacTH,
BBIPA)KAOIINE 3aBUCUMOCTH: CKOPOCTh — BPEMsI — PacCTOSHHE,
[[eHa — KOJIMYECTBO — CTOHMMOCTb,00bEM pabOTHI — BpeMs —
MIPOM3BOIUTENILHOCTh TPY/A.
Pa30uparth peanbHbIe )KU3HEHHBIE CUTYaAIIHUH,
(opmynupoBaTh UX Ha SA3bIKE MaTEMaTHKH,
HAXOIMTh pEIICHUE, IPUMEHSS MaTeMaTUYECKUH arnmapar,
HHTEPNpPeTHPOBATH PE3YJIbTAT
Auaredpanyeckue OnepupoBaTh NOHATUSIMU: CTEIICHB C LIEJbIM MTOKa3aTelIeM,
BbIPa:KeHH sl apumMeTHuueCcKuil KBaJpaTHbIN KOPEHb,MHOTOUJIEH,
(mpeoOpazoBaHue anredpanveckast poOb, TOKIECTBO.
anredpanvecKux BbINOJHATH 0CHOBHBIE /1eiiCTBHS: BBIIIOIHITH PACUETHI 110
BBIPAXKEHUI, dbopMynam, mpeoOpa3oBLIBATh IIEIbIe, IPOOHO- pallMOHATLHBIE
JOTTYCTUMBIE BBIPYKEHUS U BBIPAKEHUS C KOPHSIMU, PEaTU30BBIBATh Pa3IOKEHHUE
3HAYCHUS) MHOTOYJIEHA Ha MHOKHUTEIU,B TOM YHCIIE C UCIIOJIb30BAaHUEM

Q)OpMy.TI Pa3HOCTH KBAJAPATOB U KBaJJpaTa CyMMBI U Pa3HOCTH,
HaxoJuThb
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JIOTTYCTUMBbIE 3HAUEHUSI IEPEMEHHBIX U1 TPOOHO-
palMOHAIBHBIX BBIPAKEHUN, KOPHEM.

MoneanpoBaTth ¢ MOMOIIBI0 GOpMYI peabHbIe IPOLECCH
U SABJICHUS

D yHKIUH
(moctpoenue,
CBOWCTBA N3Y4YEHHBIX
yHKUHM;
rpaduueckoe perieHme
YPaBHEHUH U UX

CUCTEM)

OnepupoBaTb NOHATHAMM: QYHKINA, TpaduK QyHKINH,
HYJIU QYHKINH, TPOMEXKYTKH 3HAaKOIOCTOSHCTBA,
POMEXYTKU BO3pacTaHusl, yObIBaHUsI, HAauOOJIbILIEEe U
HauMEHbIIee 3HaYCHUs] PYHKIUH.

AHa/IM3UPOBATh, CPABHUBATH, 00CY’K1AaTh CBOKCTBA
GyHKIMHA, CTPOUTB UX TpadUKHU.

OnepupoBaTh NOHATHAMM: IIPSIMas IPONOPLUUOHAIBHOCTb,
oOparHas IPOMOPIMOHAIBHOCTD, JIMHEHHAS (DYHKITUS,
KBaApaTuyHas QyHKIUs, mapadoia, rurnepooa.
Hcnonb3oBarh rpadpuky 1715 ONPEEIICHUs CBOMCTB,
IPOLIECCOB U 3aBUCUMOCTEH, JUIsl peLICHUs 3a7a4 U3 APYTUX
y4EOHBIX ITPEIMETOB U PeaIbHOM KU3HU; MO/IeJIMPOBATh

C IIOMOIIBIO Fpa(i)I/IKOB PE€aJIbLHBIC IPOUCCCHI U SABJICHUA.
Bblpa)l(aTb (l)OpMyJIaMI/I 3aBUCUMOCTH MCXKAY BSIIMYNHAMU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOIT'PAMME

102
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OEJNEPAJIBHASA PABOYASA TIPOTPAMMA YYEBHOI'O KYPCA
«'EOMETPHUS» B 7-9 KIIACCAX

MHOACHUTEJIBHASA 3AIINCKA

['eoMeTpus Kak OJIMH W3 OCHOBHBIX Pa3/eiIOB IIKOJIbHOM MAaTEMATUKH, UMEIOIIHUI CBOEH LIENIbIO
oOecreunTh M3y4YCHHE CBOWCTB M pa3MepoB (Uryp, WX OTHOMICHWH W B3aMMHOE PaCIOJIOKEHUE,
ONUPAETCS Ha JIOTUYECKYIO, JI0Ka3aTeIbHYI0 JHHUIO. LIeHHOCTh M3ydeHUs Te€OMETpUU Ha ypOBHE
OCHOBHOTO 001Iero o0pa3oBaHUsS 3aKIOYacTCS B TOM, YTO OOYJAIONIMICS YYUTCS IPOBOIUTH
JIOKa3aTelIbHbIe PACCYXXJCHUsS, CTPOUTH JIOTUYECKHE YMO3AKIIOUYECHHS, JOKa3bIBaTh WCTHHHBIC
YTBEPKJICHHS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, MPOBOJIUTH PACCYKICHUS
«OT MIPOTHUBHOTO», OTJIMYATh CBOMCTBA OT NMPU3HAKOB, (JOPMYIMPOBATH OOpPATHBIC YTBEPKICHHUS.

BTopoii IeHHOCThIO M3y4YEHUsI TEOMETPUHU SIBIIETCS MCIOJIb30BaHUE €€ KaK MHCTPYMEHTa MpH
pelIeHUN KaK MaTEeMaTHYECKUX, TaK W TMPAKTHMUECKUX 3a7ad, BCTPEUAIONIUXCS B PEATbHOMN KU3HH.
OOyyaromuiics T0JKEH HaydYUThCsl OIPENEIUTh T€OMETPUUECKYI0 (DUTypy, ONKUCATh CIOBAMH JAHHBIHN
4epTEéX WIM PUCYHOK, HAWTH IJIOMIA[b 3€MEIBHOTO YJYacTKa, pacCYUTaTh HEOOXOAMMYIO JIUHY
OTITOBOJIOKOHHOTO KaleJsi Wik TpeOyeMble pa3Mephl rapaxka Jjisi aBTOMOOUIIsE. DTOMY COOTBETCTBYET
BTOpasi, BBIYHCIHUTENbHAS JIMHUS B W3yYeHUH TeoMmeTrpuu. [lpu pemeHun 3amad MpakTHIECKOTO
XapakTepa OOy4YaIOIIHMICS YYUTCA CTPOUTh MaTEMaTUYECKUE MOJIENH PEATbHBIX JKHU3HEHHBIX
CUTYaIINi, MPOBOJUTH BRIUUCIECHHUS U OIICHUBAThH JICKBATHOCTH TIOJIYUEHHOTO pe3yibTaTa.

KpaitHe BaxkHO mMOAUEPKUBATH CBSI3M TE€OMETPUU C JPYTMMH Y4eOHBIMU HpeaMeTamu,
MOTHBHUPOBATh HCMOJIb30BaTh OMpPENEICHUS T'€OMETPUUECKUX (QUryp U MOHATUN, TEMOHCTPUPOBATH
MIPUMEHEHHE TMOJIYYEHHBIX YMEHUN B (M3UKE U TEXHUKE. JTU CBSA3M Haubosiee SpKO BUIHBI B TEMax
«Bekropey, «TpuroHomeTpudeckue coOoTHoOIEHUs», «Metoa koopauHat» u «Teopema ITudaropar.

VY4yeOnpii kypc «l'eoMeTpus» BKIIOYACT CJCAYIONIUE OCHOBHBIC PAa3CNbl COJCPIKAHUS:
«['eomerpuueckue GUrypsl U UX CBOWCTBay, «l3MepeHue reoMeTpuyecKux BEeIUUUH», «JlekapToBbl
KOOPJUHATHI Ha TIOCKOCTUY, «BeKkTopsl», «/IBrkeHus miaockoctuy, «IIpeobpazoBanus moaoous.

OOmiee 4yuciio 4YacoB, PEKOMEHJOBAHHBIX JUIsI HW3y4eHHs Yy4eOHOTO Kypca
«'eomerpusi», — 204 yaca: B 7 kimacce — 68 gacoB (2 yaca B Helen0), B 8 kimacce — 68 gacos (2
yaca B HeJeI0), B 9 kimacce — 68 yacos (2 yaca B HEZIEIO).
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COILEPX XAHUE OBYUYEHUSA7

KJIACC

Hauanshbie nonstus reometpun. Todka, psiMasi, OTpE30K, JIyd. Yol Busl yrios.
Beprukanbasle u cMexHbIe yribl. buccekrpuca yria. Jlomanas, MHOTOyroisHuK. [lapamiensHOCTs U
MEPIEHIUKYIISIPHOCTD MPSAMBIX.

Cummerpuunbie ¢urypsl. OCHOBHBIE CBOWCTBa OCeBOW cuMMeTpuu. Ilpumepsl cuMmmerpuu B
OKPYXKaIOILEM MUDE.

OcCHOBHBIE TOCTPOEHHS C MOMOIIBIO LUPKYIS W JinHelku. TpeyroiabHuk. BeicoTa, meanana,
OmccekTpuca, X CBOMCTBA.

PaBHOOEIpeHHBIN 1 PAaBHOCTOPOHHUI TPEyroJIbHUKU. HepaBeHCTBO TpeyroabHUKa.
CpoiicTBa U NMpU3HAKU PAaBHOOEIPEHHOI0 TpeyroyibHUKa. [Ipru3HaKku paBeHCTBA TPEYrOJIbHUKOB.

CpoiicTBa U NpU3HAKK NapaielbHbIX NpsAMbIX. CymMma YIJIOB TpeyrojbHHKA.
Bremnue yribel TpeyroiabHuKa.

[IpsimoyromnpHblii  TpeyrodbHUK. CBONCTBO  MeauMaHbl  MPSMOYTOJIBHOTO TpPEYroJibHHKa,
MIPOBEAEHHON K rUIoTeHy3e. [Ipu3Haku paBeHCTBA MPSAMOYTOJIbHBIX TPEYTrOJIbHUKOB. [IpsMOyronbsHbIi
TpeyroJbHUK ¢ yriom B 30°.

HepaBencrBa B reomMeTpuu: HEpPaBEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o OoJIbIIeM yriie U OOoJIbIIeH CTOpOHE TpeyrojdbHUKa. [leprenuKynsipyu HakJIOHHASL.

I'eomerpuueckoe Mecto ToueK. buccekTpuca yria u cepelMHHBIN MepIeHINKYIIp K OTPE3KY KaK
reOMEeTPHYECKHUE MECTa TOUEK.

OKpyXHOCTb U KPYT, XOp/Ia U IUAMETP, UX CBOMCTBA. B3anmMHOE pacnosiokeHrne OKPYKHOCTH U
npsamoil. KacarenbHas u cekymas K OKpyxHOCTH. OKpYKHOCTb, BIHCaHHas B yroJ. BrnucanHas u
ONMCaHHAasl OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yerbipéxyronpuuku. [lapannenorpamm, ero mpu3Haku M CBOWCTBA. YacTHbIlecTydau
napauiesorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBaJpaT), UX MpU3HAKH U cBoiicTBa. Tpanerus,
paBHOOOKas Tpamnenus, e€ cBoiicTBa u npusHaku. [IpsmoyroapHas Tpanenus.
Meron ynBoenus wmeauanbl. llentpanbHas cummerpusi. Teopema asieca u Teopema o
MIPOMOPLIMOHAIBHBIX OTPE3KaXx.
CpenHue TMHUY TPEYroJibHUKA U Tparneuuu. LlenTp Macce TpeyroyibHUKA.
[TogoGue TpeyronbHUKOB, Ko3duuuent mnomoOus. I[lpusHaku mnOmOOHS TpPEYroJLHUKOB.
[Ipumenenue mogoOUs Mpu perIeHUH MPaAKTUIECKHUX 3a7a4.
CpoiictBa miomaneil reomerpuueckux ¢uryp. Dopmynbl Ui JIOMAAM TPEYTrOJbHHKA,
napajuienorpamma, pom0a u Tpanenui. OTHOIIEHUE TUIoIaiel oI00HBIX GUTYP.
Brruncnenue miomaseil TpeyroJibHUKOB U MHOTOYTOJBHUKOB Ha KJIeT4aToi Oymare.
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Teopema ITudaropa. [Ipumenenne teopems! [Iudaropa npu pemieHny NpakTHIECKUX 3a71a4.

CuHyc, KOCHHYC, TaHI'€HC OCTpOTO YyIyla MpsIMOYTOJbHOIO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXAecTBO. TpuroHomerpuueckue ¢(ynkuuu yrioss 30°, 45° u 60°.

BrucanHble ¥ IEHTPAIIBHBIE YIUIBI, YTOJI MEKly KaCaTEJIbHOM U XOPIOH. YTJIbl MEXIY XOpJaMU U
CeKyluMu. BrnucaHHple W ONHUCaHHBIE YETHIPEXYTrONbHUKU. B3auMHOe pacrosiokeHue JBYyX
okpyxHoctei. Kacanue okpyxxknocreid. O01me KacaTebHbIE K JBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocunyc, tanreHc yrioB oT 0 no 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
@OopMyIIbI IPUBEICHUS.

Pemenune tpeyronpHukoB. Teopema KOCHMHYCOB UM Te€OopeMa CHHYCOB. PellleHne mpakTHYecKux
3aJ1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeobpazoBanue noaobus. [TogoOre COOTBETCTBEHHBIX SJIEMEHTOB.

Teopema 0 mpou3BeneHUU OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEICHHM OTPE3KOB CEKYIIHX,
TeopeMa O KBaJipaTe KacaTeJIbHOM.

Bexrop, ninuHa (Moayiib) BEKTOpa, COHANPABICHHbBIE BEKTOPBI, IPOTHBOIOJOKHO HaIlpaBJIEHHbIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalK HaJ BeKTopamu. PaznoxeHue
BEKTOpa M0 JBYM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BEKTOpa. Ckansiproe
MPOM3BEACHNE BEKTOPOB, MPHUMEHEHHUE JUIS HaX0XKACHUS JUIMH U YIJIO0B.

JlekapTOBbI KOOpAMHATBI HAa  IUIOCKOCTH. YpPaBHEHHMs IPIMOM W OKPYKHOCTH B
KOOpJMHATaX, MepecevyeHrne OKpY>KHOCTeH U NpAMbIX. MeTo1 KOOpAMHAT U €ro MpUMEHEHHE.

[IpaBunbHBIE MHOTOYroJbHUKH. [[nuHA OKpyxHOCTH. ['pamycHas W paauaHHas Mepa yria,
BBIUMCJIEHUE JUIUH AyT OKpyXHOCTeH. [Tnomanp kpyra, cekropa, CerMeHTa.

JIBIJKEHUSI TJIOCKOCTH M BHYTPEHHHE CHUMMETpUU GUryp (SJIEMEHTAapHbIE MpPEACTaBICHUS).
[TapannensHbiii nepeHoc. [ToBopor.

INPEJIMETHBIE PE3YJIbTATBI

[IpenMeTHbie pe3yabTaThl OCBOEHHS IMPOTpPaMMbl Y4eOHOTO Kypca K KOHIy oOydeHus B 7
KJjiacce:

Pacnio3naBath M3yueHHBIE Fr€OMETpUUECKHUE (DPUTYPBI, ONIPEENIATh UX B3aUMHOE PaCMOJIOKEHHE,
n3o0paxaTb TeoMeTpudyeckue (Urypbl, BBINOJHATH UYEPTEKHU MO YCIOBUIO 3a1aun. M3mepsTsb
JUHEIHbIe W YTJIOBble BeIMYMHBL. Pemarh 3agaud Ha BBIYMCIEHUE JUIMH OTPE3KOB M BEIMYUH
yTJIOB.

Jlenate TpyOyr0 OLIGHKY JIMHEWHBIX U YIVIOBBIX BEIUMYMH MPEIMETOB B peajJbHOW >KU3HU,
pa3MepoB MPUPOJHBIX OOBEKTOB. PaznuuaTh pasmepbl 3TUX OOBEKTOB IO MOPSAIKY BETHUHHBI.
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CTpouThb 4epTEXH K FEOMETPUUECKUM 3aJa4aM.
ITonp30BaTbCsl NpPU3HAKAMHU PABEHCTBA TPEYrOJIbHMKOB, MCIIOJIb30BATh IIPU3HAKM M CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB TPHU PEIICHUH 3a1a4.
[IpoBOAUTB JIOTUYECKHUE PACCYKICHUS C UCIIOJIB30BAHUEM NEOMETPUUECKUX TEOPEM.
[Tonp30BaTbCsl MPU3HAKAMU PABEHCTBA IIPSAMOYIOJIBHBIX TPEYIOJIBHUKOB, CBONCTBOM MEIUAHBI,
IIPOBEACHHON K THIIOTEHY3€ IPSAMOYIOJIBHOTO TPEYTrOJbHHKA, B PEIIEHUU FEOMETPUYECKUX 3aa4.
Onpenenars napauieIbHOCTh MPSMBIX C IOMOILIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensaTe NapajyieIbHOCTh NMPSAMBIX € IIOMOILBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOMN
MPSIMOM JI0 TOYEK APYTrOU MPSMOM.
Pemrate 3a1aun Ha kieTuaToii Oymare.
[IpoBOIUTH BHIYUCIIEHUSI U HAXOAWTh YUCIOBBIE M OYKBEHHbBIE 3HAYEHMs YIJIOBB
F€OMETPUUYECKHUX 3a/1a4ax C HMCIOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJIbHUKOB MMHOTOYI'OJIBHHKOB,

CBONCTB YTJIOB, 00pa30BaHHBIX pu IIEPECEUCHUH JBYX
napajuleNbHBIX MPSAMBIX CeKyIlel. PemaTs npakTuueckue 3a1a4i Ha Haxo/ieHue yriaos.Bianets
MIOHSTHEM F€OMETPUYECKOTO MecTa  TOYeK.  YMETb  ONpEeleNsTh

OMCCEKTPUCY yTIila U CEPEeIUHHBIN MEPIICHIUKYIISIP K OTPE3KY KaK T€OMETPHUIECKUE MECTA
TOYEK.

@opmMynupoBaTh ONPEACIICHUS OKPY)KHOCTH M Kpyra, XOpJbl M JHaMeTpa OKPYXKHOCTH,
MOJIb30BAaThCSl UX CBOMCTBAMHU. YMETh MPUMEHATh AT CBOMCTBA MPU PELICHUM 33]1a4.

Brnaners moHATHEM OMUCAHHOW OKOJO TPEYrOJbHUKA OKPYKHOCTH, YMETh HAXOAUTH €€ LIEHTP.
[Tonws30oBaThCst (hakTamMu O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYroJIbHUKA TIEPECEKAIOTCSA B OJHOM TOUKE,
U 0 TOM, YTO CEpEIUHHBIE NEPIEHIUKYISPHI K CTOPOHAMTPEYTOJIbHUKA NIEPECEKAIOTCS] B OJJTHOM TOUKE.

Brnanerp  moHsTMEM ~— KacaTelbHOM K OKPYKHOCTH, MOJIB30BaThCSI  TEOPEMOU O
MEePIEHANKYJISIPHOCTH KacaTeIbHOW U painyca, IPOBEIEHHOTO K TOUKE KaCaHMUS.

[Tonp30BaThCsl MPOCTEUIIMMU T€OMETPUUECKMMHM HEPABEHCTBAMHU, TOHUMATh UX MPAKTUUYECKHI
CMBICII.

[IpoBOIUTH OCHOBHBIE TEOMETPUUYECKHE TTOCTPOCHUS C MOMOIIBIO IUPKYJIS U IMHEHKH.

[IpenmerHbie  pe3yabTaThl ~ OCBOCHHMS ~ NPOTpaMMbl  y4eOHOTO  Kypca K KOHILY
o0yueHus B 8 Kiacce:

Pacrio3naBaTh OCHOBHBIE BUJIBI UETHIPEXYTOIBHUKOB, UX 3JIEMEHTHI, MOJIb30BAThCANX CBONCTBAMU
MIPH pElICHUH FeOMETPHUUECKUX 3a/1a4.

[IpuMeHsTh CBOWMCTBA TOYKU IEpPECeUeHUss MEIUaH TPEeyroJibHUKa (IIEHTpa Macc)B PEIICHUN
3azad.

Brnagers moHsTHEM CpeqHE JMHUM TPEYroJbHUKA W Tpaneluy, MPUMEHSTh UXCBONCTBA MpHU
pelieHnu reomerpuueckux 3aaad. [lomp3oBaThes Teopemoit darneca
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U TEOPEMOM O MPOTOPLMOHAIBHBIX OTPE3KAX, IPUMEHITh UX JJIS PELIECHUS IPAKTUUECKUX 3a1a4.
[TpuMeHsATh MPU3HAKHU TOA00US TPEYTrOJBHUKOB B PELICHUH T€OMETPHUECKUX 3aj1ay.
[Tonme3oBatbes Teopemoit [ludaropa s pemieHrss T€OMETPUYECKHX M MPAKTUYECKUX 3aad.

Crpouth MareMaTHYECKYI0 MOJEIb B IPAKTHUYECKUX 337adaxX, CaMOCTOSITEIbHO JENaTh YEpPTEX U

HaXOJUTh COOTBETCTBYIOIIHE JIJTUHBI.

Bnagerp mDOHATHSIMM CUHYCA, KOCHMHYCa M TaHI€HCA OCTpPOro yriia MpsIMOYTrOJIbHOTO
TpeyrojpHuKa. [1o1p30BaThCs 3TUMU NOHITUSIMU U1 PELLIEHUS IPAKTUYECKUX 3a/1a4.

Boruncnsate (pa3auMuHbIMHM cliocO0amMM) IUIOIIAAb TPEYTOJbHUKA M IUIOLIAJAW MHOTOYTOJIbHBIX
¢uryp (mome3ysAch, TIAE HEOOXOAWMO, KaIbKyIsATOpOM). I[IpUMEHATh TMOJlydeHHbIE YyMEHHS B
MIPaKTUYECKUX 3a7auax.

Bnagers NOHATHSAMM BIMCAHHOTO M LEHTPAJIbHOIO YIJia, MCIOJIb30BaTh TEOPEMBIO BIIMCAHHBIX
yriax, yriax Mexay XopAamH (CeKylMMH) U YIile MEeXIy KacaTelbHON U XOpJOW MpHU pEeHIeHUU
reOMETPUUECKUX 3a/1ad.

Bnagerp nNOHATHEM OMNMCAHHOTO YETHIPEXYTOJbHHKA, TPUMEHSITh CBOMCTBA OIHMCAHHOIO
YeThIPEXYrOJIbHUKA MPU PELICHUH 3a/1a4.

[IpuMeHsTH MoJydeHHbIE 3HaHUS Ha MPAKTUKE — CTPOUTh MaTeMaTHYeCcKhe MOJCTU IS 3ajad
peaJibHOM JKM3HM U TPOBOJUTH COOTBETCTBYIOIIME BBIYHMCICHUS C IPUMEHEHHEM MOI00us U
TPUTOHOMETPHH (I10JIb3YSACH, /i€ HEOOX0UMO, KaJIbKYIATOPOM).

[IpenmeTHBIE pe3ynbTaThl OCBOCHHUS MPOTpaMMBI y4eOHOTO Kypca K KOHIy oOydeHus B 9
KJ1acce:

3HaTh TPUTOHOMETpPUYECKUE (DYHKIIMH OCTPBIX YIJIOB, HAXOJUTh C UX TOMOIIBIO pa3IHyYHbIE
AJIEMEHTHl  MPSIMOYTOJIBHOTO  TPEYroJIbHUKAa («pelIeHHe MPSIMOYTOJBHBIX  TPEYTrOJIbHUKOBY).
Haxomuth (c moMOLIpI0 KaNbKYNATOpa) JUIMHBI W YIJIBI ISl HETAOJIWYHBIX 3HAUEHUH.

[Tonb3oBatbest GpopmMyiaamMu NPUBEIEHUS U OCHOBHBIM TPUTOHOMETPHUECKUM TOXKAECTBOM IS
HAXO0XJICHUS COOTHOIIECHUN MEX1y TPUTOHOMETPUUECKUMHU BEJIMYUHAMH.

Hcnonb3oBaTh TEOpEeMbl CHHYCOB M KOCHHYCOB JJISi HAXOXKICHHUS PA3IUYHBIX DIIEMEHTOB
TPEYroJibHUKA («pelleHue TPEYroJIbHUKOBY), IPUMEHSTh UX MPU PEUICHUH T€OMETPUUYECKUX 3a/1au.

Bnagerp mnoHaTusMu 1npeoOpa3oBaHHs TOJOOUS, COOTBETCTBEHHBIX D3JEMEHTOB MOJOOHBIX
¢uryp. Ilonb3oBarbes cBOMCTBaMU TOAOOUS MPOU3BOJIBHBIX (UTYp, YMETh BBIUUCIATH UIMHBI U
HAXOJUTh YIIibl y MoA00HBIX ¢uryp. [IpumeHsTs cBoiicTBa MOJAOOMS B MPAKTUYECKUX 3a/avax.
YMeTh NOpUBOAUTH TNPUMEPHI  MOJAOOHBIX  (DUTYPB OKPYXKAIOIIEM MUDE.

[Tonb3oBaThcst TeopeMamMu O MPOU3BEIEHUU OTPE3KOB XOpJA, O TMPOU3BEACHUHM OTPE3KOB
CEeKYIIUX, O KBaJpaTe KacaTeJIbHOM.
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[Tonp30BaThCs BEKTOpAaMU, IOHUMATh MX TEOMETPUYECKUNA U (PU3HMUECKUI CMBICT, TPUMEHAThH UX
B PCIICHUH T'€OMETPHUECKUX M (U3UUECKUX 33a1ad. [IpuMeHsTh cKalsipHOe MPOU3BEICHHE BEKTOPOB
JUIS HAXOXJAECHUS JUIMH U YIJIOB.

[Tonb30BaTbCst METOOM KOOPJIMHAT Ha IUIOCKOCTH, IPUMEHSATH €TI0 B PELIEHUH T€OMETPUUECKUX
U IPAKTUYECKUX 3a/1ay.

Bnagerp NOHATHSAMHM TPaBUIBHOIO MHOIOYTOJIbHMKA, JUIMHBI OKPYXKHOCTH, JUIMHBI JAYyTd
OKPY)KHOCTH M paJMaHHOMN MEpBhI yria, yMETh BBIUUCIATH IUIOLIAAb Kpyra u ero yacteil. I[Ipumensars
IIOJIyYE€HHBIE YMEHUS B IPAKTUUECKUX 3a/1a4ax.

Haxomute ocu (WM TEHTPHI) CHUMMETpUHM (GHUTYp, TPUMEHSATH JBHUKCHUS IUIOCKOCTH B
MPOCTEUIINX CITydasix.

[IpuMeHsTH MoJydeHHbIE 3HaHUS Ha MPAKTUKE — CTPOUTh MaTeMaTHYEeCKHe MOJACTU IS 3ajad
peaJibHOM JKM3HM U TPOBOJUTH COOTBETCTBYIOIME BBIUMCIEHMS C IPUMEHEHHEM MO00us U
TPUTOHOMETPUYECKUX (QYHKIHH (TONIb3YACh, I'/Ie HEOOX0UMO, KAJIbKYJIATOPOM).
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KJIACC
HanmenoBanue paznena KomnuecTtso OcHoBHOE OcHOBHBIE BU/IbI I€ATEIBHOCTH 00Yy4aIOLIUXCSI
(Temnl) Kypca 4acoB COIEPIKAHUE
[IpocTeimme reomeTpudecKue 14 [Ipocrenmme DopMyJIHPOBATh OCHOBHBIE IIOHATHS U ollpeziesieHus. Pacno3naBarb
(burypsl UMX CBOICTBA. reOMETPUYECKUE U3YyYEHHbIE T€OMETPUYECKHE (PUTYPHI, ONPeAeasiTh X B3aUMHOE
V3MepeHune reoMeTpuyecKux OOBEKTHI. PacmoJioKeHne, BBIMOJIHATHUEPTEXK 10 YCIOBUIO 3a/]auu.
BEJTUYHUH MHOTroyroiabpHUK, IIpoBoanTh NpocCTeiiive NOCTPOEHHUS C TOMOIIbIO IUPKYIISH
JIOMaHasl. JIMHEUKH.
CMexHble 1 HN3mepsATh TMHENHBIE U YTTIOBbIE BETMUKUHBI T€OMETPUUYECKUXU
BEPTUKAJIbHBIE YIJIbI. MPAKTHYECKUX 0OBEKTOB.
Pa6ora OnpenensiTh «Ha I71a3» pa3Mepbl peaabHbIX 00BEKTOB,
C IPOCTENIINMH NPOBOANTH IPYOYIO OLIEHKY UX pa3MEpOB.
YepTeKaMH. Pematp 3a1aun Ha BEIYMCIICHUE [UIMH OTPE3KOB U BEJIMYMHYTJIOB.
N3MepeHne TuHEeMHbIXU Pemarts 3a1aun Ha B3aMMHOE PACTIOJIOKEHUE
YIJIOBBIX BEJIMYUH, reoMeTpu4ecKux puryp.
BBIYHCIICHUE OTPE3KOBU IIpoBoanTh K1accupUKaIUIO YITIOB, BBIYHCIATH
YIJIOB JIMHEMHBIE U YTJIOBbIC BEJIUYUHBL, IPOBOAUTH
HE00X0IMMBIE 10Ka3aTeNIbHbIE PACCYKICHHUS.
3HAKOMHTBCS ¢ MCTOPHEH Pa3BUTUS T€OMETPUU
TpeyronbHukH 22 [TonsTHE O paBHBIX Pacno3naBaTh napsl paBHBIX TPEYTrOJIbLHUKOB HA FOTOBBIXYEpPTEkKaX (C

TPEYroJIbHUKax U

yYKa3aHUEM IIPU3HAKOB).
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NepBUYHBIE
IpEJICTaBICHUS

0 PaBHBIX (pUrypax.
Tpu npusHaka
paBeHCTBa
TPEYTrOJIbHUKOB.
[Ipu3Haku paBeHCcTBa
MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
CBOMCTBO MeIHUaHBI
MPSIMOYTOJILHOTO
TPEYroJbHUKA,
MPOBEIEHHOMN

K TUIIOTEHY3E.
PaBHOOEIpeHHBIC 1
PaBHOCTOPOHHHE
TPEYrOJbHUKH.
[Ipr3Haku u cBOMCTBA
paBHOOEPEHHOTO
TPEYroJIbHUKA.
HepaBencrtBas
F€OMETPUHU.
[IpssmoyronpHbII
TPEYroJIbHUK C YTJIOMB
300

BeiBoauTh ciieacTBYS (PABEHCTB COOTBETCTBYIOLIUXAIEMEHTOB) U3
PaBEHCTB TPEYroJIbHUKOB.

®opMyIHPOBATH OIPENIEIECHUS: OCTPOYIOJIBHOTO, TYIIOYTOJIbHOTO,
IPSMOYTOJIBHOTO, PABHOOEIPEHHOTO, PABHOCTOPOHHETO
TPEYTOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI,MEIUAHbl TPEYT OJIbHUKA;
CEpEeIMHHOrO MEePIEHANKYIIApa OTpe3Ka; epuMeTpa TpEeyroabHHUKA.
®opMyIHpPOBaTh CBOMCTBA U MPU3HAKH PaBHOOEAPEHHOTO
TPEYrOJbHUKA.

CTpouThb 4epTexXu, pelmaTh 3aJa41 C IOMOILBIOHAX0XKACHUS PAaBHBIX
TPEYrOJILHUKOB.

IIpuMeHsTH NPU3HAKK PaBEHCTBA MPSMOYTOJIBHBIX

TPEYrOJbHUKOB B 337a4ax.

Hcnonb3oBath U(pOBBIE peCypCh I HCCIe10BAHUS

CBOMWCTB M3y4aeMbIX (QUTYP.
3HAKOMUTBCSA C MCTOPHUEH Pa3BUTUSA FTEOMETPUU
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[TapannenbHble IpsAMble, CymMMa 14 [TapannenbHble npsMBIE, ®opMyIHpPOBAThH MOHATHE [1APAJUIEIBHBIX IIPSMBIX,
YIJI0B TPEYrojabHHUKA ux coiictBa.Hakpect HAXOIMTh [IPAKTUUECKUE IPUMEPHIL.
JeKanue, H3y4yarts cBoiicTBa YrioB, 00pa30BaHHBIX IIPU EPECEUCHUN
COOTBETCTBEHHBIE U napajIeNIbHBIX NpsMbIX ceKyliel. [IpoBoauTh q0Ka3aTeabCTBA
OJIHOCTOPOHHHUE YTJIBI, NapaJIeIbHOCTH JIBYX IPSMBIX C IOMOILBIOYIJIOB, 00pa30BaHHBIX IPU
00pa3oBaHHbIE MIEPECEUCHHUH 3TUX NPSIMBIX TPETHEH MIPSAMOIA.
1Ipy NEpECCHCHNN BpruncjasiTe CyMMy yriioB TPEYTrOJbHUKA U MHOTOYTOJIbHHKA.
HapaJLICIIbHBIX MPAMBIX Haxoautsp uricioBble U OyKBEHHBIE 3HAYECHNUS YIIIOB
cekyueit). [Tpusnax B F€OMETPHYECKHUX 3a/1a4aX C CIIOJIb30BAHHNEM TEOPEMO CyMMeE
IapaJIICIEHOCTH MPAMBIX YIJI0B TPEYrOJIbHUKA U MHOTOYT'OJIbHHKA.
1€pe3 paBCHCTBO 3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHUSA T€OMETPUU
PacCTOSTHUMOT TOUYEK
OJHOU MPSIMOM A0 BTOPOU
MPSMOM.
Cymma yriioB
TPEYTrOJIbHUKA.
Buemnue yribt
TPEYrOJIbHUKA
OKpyXHOCTb U KpYT. 14 Oxpyx’HOCTb, XOpza U ®opMyIHpPOBAThH ONPeNeIeHHUA . OKPY)KHOCTH, XOPJbL, AUaMeTpa U
['eomeTpuueckue JMaMeTp X CBOMCTBA. KacaTeJIbHOU K OKpYXHOCTU. M3y4aTh UX CBOWCTBA, IPU3HAKH,
IIOCTPOCHUSA KacarenpHas CTPOUTD YCPTEKU.
K OKPYKHOCTH. HccaenoBars, B TOM 4KCIIE HCIOJIb3YH HH(POBBIE pecypChl:
OKpYXHOCTb, OKPY>KHOCTb, BIIMCAHHYIO B Yr0JI; HEHTP OKPYKHOCTH, BIIUCAHHOU B

BIIMCaHHAas B YIroJl.

YroJ; paB€HCTBO OTPC3KOB
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Ilonstue o I'MT,
MIPUMEHEHUE

B 3aJla4ax.
buccekrpuca u
CEepEOUHHBIN
MEePICHUKYIISIP
KaK T€OMEeTpUYECKUE
MecCTa TOYEK.
OKpy>XHOCTb,
OTIMICaHHas OKOJIO
TPEeYroJbHUKA.
OKpyXHOCTB,
BITHICAaHHAs

B TPEYT OJIbHUK.
[Ipocreiimme
3a/1a4u

Ha IIOCTPOEHUE

KaCaTeJIbHbIX.
Hcnoas3oBatbh Meroa I'MT w1 nokasarenscrsa TEOpEM O
nepecedyeHny OUCCEKTPUC YIJIOB TPEYTOJIbHUKA U CEPEAUHHBIX
MEPIECHINKYIISIPOB K CTOPOHAM TpeyroJibHUKAc nomoiiso ['MT.
OBJ1ageBaTb NOHATHUSAMHU BIIMCAHHON M ONTMCAHHOU

OKPYKHOCTEH TPEYrOJIbHUKA, HAXOAUTh LIEHTPBI TUX

OKPY>KHOCTEH.

PemiaTe OCHOBHBIE 3a1a41 HA IIOCTPOEHME: YIJIa, PABHOTO JAHHOMY;
CEpPEIMHHOTO MEPIIEHINKYISIPA JAHHOTO OTPE3Ka; IPsIMOi,
MIPOXOJAIIEH yepe3 JaHHYI0 TOUKY U NEPIEHANKYISIPHON JaHHOU
psIMOIi; OMCCEKTPHUCHI TaHHOTOYTJIa; TPEYTOJIbHUKOB

10 Pa3JINYHBIM 3JIEMEHTaM.

3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHUS T€OMETPUU

[ToBTOpEHUE, 06001IEeHNE 4 [ToBTOpEHue u PemiaTs 3aa4m Ha NOBTOPEHUE, UIUTIOCTPUPYIOILINE CBI3UMEKIY
3HAHUHN 0000111eHUE OCHOBHBIX pa3IMYHBIMU YaCTAMU Kypca
HOHATHUI U METO/I0B Kypca
7 Kknacca
OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOT'PAMME
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8 KJIACC
HanmenoBanue pasnena KommyecTBo OcHoBHOE OcHOBHBIE BU/IbI I€ATEIBHOCTH 00Yy4arOLUXCSI
(Temsl) Kypca 4acoB coaepKaHue

UeTbIpEXYroJIbHUKH 12 [Tapannenorpamm, ero H300paxkaTh M HAXOAUTH Ha YepTekKaX YEThIPEXYTOJbHUKH Pa3HbIX
IPU3HAKU U CBOMCTBA. BUJIOB U UX 3J€MEHTHl. POpMyJIMpPOBaTh ONpeaeIeHHUs:
YactHble ciyyan napajuiesiorpaMmma, npsiMoyrojibHuKa, pom0a, KBajpaTa, Tpareluy,
rapajuieJIorpaMMOB paBHOOOKOMTpaIenuu, NpSIMOYroJbHOM Tpaneruu.
(IpsAMOYTOJILHUK, POMO, Jloka3pIBaTh M UCNOJIb30BATh NPH PellleHUH 32124 [IPU3HAKU U
KBaJIpaT), X MPU3HAKU U CBOICTBA: MapajuieorpaMMa, IpsiIMOyroJibHUKa, poM0Oa, KBaJpara,
cBoiictBa. Tpanenus. Tpaneuuu, paBHOOOKONTpaneuu, NpsMOyroJbHOU Tparnenuu.
PaBHOGOKas 1 I[IpumeHsiTH MeTOA yIBOEHUS MEIUaHbl TPEYroJIbHHUKA.
PSAMOYTOJIbHAs Hcnoan3oBate 1uppoBble pecypesl A UCCIeI0BaHHs CBONCTB
TpaneIuu. H3y4aeMbIX (DUTYP.
Meron ynBoeHus 3HAKOMUTBCA C MCTOPHUEH Pa3BUTUA FEOMETPUHU
ME/IUaHBI.
[entpanbHas
CUMMETPHUS

Teopema daneca u Teopemao 15 Teopema Paneca u IIpoBoaAUTH MOCTPOEHHS C IOMOLIBIO LIUPKYJIS U IMHEHKHC

[IPONOPIIMOHAIBHBIX OTPE3Kax,
110/100HBIE TPEYrOJILHUKH

TeopemMa
0 TIPOTIOPITUOHATIBHBIX
OTpe3Kax.

Cpennsist nuHus
TPEeYroJbHUKA.

UCNoJb30BaHue TeopeMbl daseca u TeopemMbl

0 IPONOPLUOHAIIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
IIPONOPLUOHAIIBHBIN OTPE30K.

IIpoBoanTH A0Ka3aTENBLCTBO TOTO, YTO MEAUAHBI TPEYTOJIbHUKA
NIEPECEKAIOTCA B OJTHOM TOUKE, U HAXOAUTH

78



denepanbHas pabodas mporpamma | Maremaruka. 59 kinaccel (0a30BbIH ypOBEHB)

Tpaneuus, e€ cpenHss
JIUHUSL.
[IponopuuonansHbIe
OTPE3KH.

LenTp macc

B TPEYTrOJIbHUKE.
IloxoOnbIE
TPEyroJbHUKU. Tpu
MpU3HAKa M0100Ms
TPEYrOJIbHUKOB.
[Ipumenenune
noa00ust

TIPU PEIICHUH
IIPaKTUYECKUX 3a/1a4

CBSI3b C LEHTPOM MaccC, HAXOAUTh OTHOLIECHUE, B KOTOPOMMEIUAHBI
JIEJISITCS. TOYKOM MX IIEPECEUCHHUSI.

HaxoanTh n1o100HbIE TPEYTOJBHUKN Ha TOTOBBIX YEPTEHKAXC
YKa3aHUEM COOTBETCTBYIOILMX IIPU3HAKOB MOA00MS.

Pematp 3a5a4uu Ha 1O0JOOHBIE TPEYTOJIBHUKY C TOMOLIBIO
CaMOCTOSITEIBHOTO TIOCTPOEHUS YEPTEKEN U HAXOKICHUS M0100HBIX
TPEYrOJIbHUKOB.

IIpoBoauTh 10Ka3aTEJBCTBA C UCIOJB30BAHUEMITPU3HAKOB
Moa00us.

Joka3pIBaTh TpH MIpU3HAKA TOJO0HS TPEYrOJbHUKOB.

IIpuMeHATH NOJy4YEeHHBIE 3HAHUS IIPU PEILICHUHN

F€OMETPUYECKUX U MTPAKTUYECKUX 3a/a4.

3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHUSA T€OMETPUU

[Imomans. Haxoxnenue
MJI0IaJIeH TPEYroJIbHUKOB U
MHOTOYTOJIbHBIX (pUTyp.
[Tmomaau nogoGHBIX GUryp

14

CBolicTBa miomaaeu
reOMETPUUYECKUX
dburyp.

Dopmybl it
TUIOIIA N
TPEYroJbHUKA,
napasuiesiorpamma,
Tparneiuu.
Brraucnenue
IJIOIIAIEH CIIOKHBIX

buryp.

OsgiiaieBaTh NMePBUYHBIMYU MPeICTABJIEHUSIMHA 00 00IIeHTEOpHH
wiomaau (Mepsl), GopMyIHPOBATH CBONCTBA IUIOIIA/IN, BBISCHSATh
WX HATJISTHBIA CMBICIT.

BoIBoANTH GOPMYJIBI TUIOMIAIN TTApAILIEIOrpaMma,

TPEYroJIbHUKA, Tpareuu u3 GopMysibl TUIOAINA

psIMOYTOJIbHUKA (KBaJpaTa).

BoiBoauTh (HOPMYIIBI ILIOMIA/IN BBITYKIOTO YETHIPEXYTOJIbHUKA
4yepes3 AMaroHaiy u yroij Mexay Humu. Haxoaurs tiomaau ¢uryp,
n300paKEHHBIX HA KJIeTYaToHOymMare, MCOJIb30BAThH pa30HeHIe
Gburypsl Ha 4acTH M IOCTpauBaHUE.
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[Mnomanmu duryp

Ha KJIeT4aToi Oymare.
ITnomaay moxoOHBIX
buryp.

3amaun

C IPAKTUYECKUM
COJICpKAHUEM.
Pemmenue 3agau

¢ MIOMONILI0 METOAA
BCIIOMOTATEIILHOM
IUIOIIA U

Pa3ouparth npuMepsbl UCIIOIb30BAHUS BCIIOMOTATEIbHONILIONIA TN
JUISL pEUIEHUS] TEOMETPUYECKUX 3a]1a4.

HaxoauTs riomaay noo0HbIX GUryp.

Bou1uucasaTh mionaan pa3indyHbIX MHOTOYTOJIbHBIX (puryp.Pemars
3aa4M Ha TUIOLIA/b C MPAKTUYECKUM COJICPKAHUEM

Teopema [Tudaropa u
Havaaa TPUTOHOMETPHH

10

Teopema [Tudaropa, neé
MIPUMEHEHHE.
Onpenenenue
TPUTOHOMETPUICCKUX
GYHKIIUHA OCTPOTO yriia
MPSIMOYTOJIBHOTO
TPEYroJIbHUKA,
TPUTOHOMETPUYCCKHE
COOTHOILIEHUS

B IIPSIMOYT'OJIbHOM
TPEeYTroJbHUKE.
OcHOBHOE
TPUTOHOMETPUYECKOE
TOXJIECTBO

Hoxka3biBaTh Teopemy [ludaropa, ucnosb3oBaTh e€B
MPAKTUYECKUX BHIYUCIICHUSX.

®opMyIHpPOBaTH OIPEIEICHHS] TPUTOHOMETPUUECKUX () YHKIU I
OCTpOTO YTjia, IPOBEPATH UX KOPPEKTHOCTb.

BbIBOAMTH TPUTOHOMETPUYECKHE COOTHOILIICHUSB
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccnenoBathb COOTHOLICHHS MEXKIY CTOPOHAMU B MIPSIMOYTOJIBHBIX
TpeyrojbHUKax ¢ yriamu B 45° u 45°; 30°

u 60°.

Hcnoab3oBatb GopMysbl IPUBEACHUS] U OCHOBHOE
TPUTOHOMETPHUECKOE TOXKAESCTBO ISl HAXOXKICHUSI COOTHOLICHUIMA
MEX1y TPUTOHOMETPUUECKUMU (QYHKIHSIMUPA3IUIHBIX OCTPBIX
VTJIOB.

IIpuMeHATH NOTy4eHHBIE 3HAHUS U YMEHUS [IPU PELLICHUH
MPaKTUYECKUX 3a/a4.

3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHUS TEOMETPUHI
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YTJIBI B OKPYKHOCTH.
BrircanHble U ONMCAHHBIE
YEThIPEXYIOJIbHUKH.
KacarenbHble

K OKpykHOcTH. Kacanue
OKPYXHOCTEHN

13

Bnucannsie u
[EHTPAJIbHBIC YTIIHI,
YTOJ MEXTY
KacaTeJIbHOM U
XOPJIOH.

Yrael Mexay
XOpJamu 1
CEKYIINMHU.
Bnoucannbie n
OIMCAHHBIE
YETBIPEXYTOJIBHUKH, X
MIPU3HAKU U CBOMCTBA.
[Tpumenenue aTux
CBOMCTB

MIpU PEUICHUU
F€OMETPUYECKHUX
3aj1ad.

Bzanmuoe
pacIoJIOKEHUE IBYX
OKPYXKHOCTEH, 001IIHe
KacaTeJIbHBIE.
Kacanwue
OKPYKHOCTEHN

®opMyIHPOBATh OCHOBHBIE ONPECIEHUS, CBSI3aHHbIE

C yIJlaMHU B Kpyre (BIMCaHHBIN YroJ, HeHTpaibHbli yroy). HaxoanTs
BIIMCAHHBIE YIJIbl, ONMPAIOIIMECS HA OJHY JYT'Y,BBIYMCIATH YIJIbl C
IIOMOLUIBIO TEOPEMBI O BIUCAHHBIX YIJIaX, TEOPEMBI O BIUCAHHOM
YeTbIPEXYTOJIbHUKE, TEOPEMBI O LIECHTPAJILHOM YTJIE.

HccnenoBartp, B TOM 4Kciie C MOMOUIBIO HU(POBLIX PECYPCOB,
BIIMCAHHBIE 1 ONTMCAHHbIE YEThIPEXYTOIbHUKU, BBIBOAUTH X
CBOWCTBA U NPU3HAKHU.

Hcnonb30BaTh 3TH CBOWCTBA U MPU3HAKU [IPH pellIEHUN3a1ad
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[ToBTOpEeHue, 0600mEHIE 4 [ToBTOpEHNE OCHOBHBIX PemaTs 3aJa4m Ha MOBTOPEHUE, WUTIOCTPUPYIOIINE CBIZUMEKITY
3HaHUI IIOHATUI UMETOJ0B pa3IMYHBIMU YacCTAMU Kypca
KypcoB 7 U 8KJ1accoB,
0000111eHNe 3HAaHUI
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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9 KJIACC
HanmenoBanue pasnena KommyecTBo OcHoBHOE OcHOBHBIE BU/IbI I€ATEIBHOCTH 00Y4arOIIUXCSI
(TemnI) Kypca 4acoB CONEPKAHUE

Tpuronomerpus. Teopembl 16 Ornpenenenue @D opMyJIMPOBATH ONpeaeTeHusl TPUTOHOMETPUUYECKUX (PYHKITHI

KOCHHYCOB U CUHYCOB. TPUTOHOMETPUUECKUX TYIBIX U TIPSIMBIX YTJIOB.

Pemenue TpeyroiabHUKOB dbyukuit yriaos ot 00110 BoIBOAUTH TEOpEMY KOCUHYCOB U TEOPEMY CHUHYCOB(C
18001. ®opmys paanycoM ONHMCAaHHOW OKPYKHOCTH).
TIPUBEICHUS. BoiBoauTh (hopMyJibl U1l BHIYMCIEHUS MJI0IAAei
Teopema KOCUHYCOB, € UCNOJIb30BaHHEM TeopeM TPUroHoMeTpuM (popmyrna miomaam
TE€OpeMa CUHYCOB. TPEYroJIbHUKA Yepe3 JIBE CTOPOHBI M YTOJI MEXIYHUMH, (hopmyra
Pemenne TJIOMIATU YETHIPEXYTOIBHUKA YepPe3 €ro AUAroOHaIl U YroJl MKy
TPEYroJIHbHUKOB. HUMH).
IIpakrryeckoe Pemarts TpeyroabHUKH.
IIPUMCHCHUC Pemarts npakTuyeckue 3a1a4m, CBOIAIIAECS
AOKa3aHHbIX TEOPEM K HAXOXJICHUIO Pa3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA

[IpeoOpazoBanue moa00usI. 10 [Tonstue OcBauBaTh NoHsiTHE ITpeoOpazoBanus noaoous. UccaenoBarth

MeTpI/I‘IeCKI/Ie COOTHOLICHUA
B OKPYKHOCTU

0 IpeoOpazoBaHUHU
moxoous.
Co0OTBETCTBEHHBIE
9JIEMEHTHI ITOJ00HBIX
buryp.

Teopema

0 MPOU3BEICHUHN
OTPE3KOB XOpI,
TeopemMa

OTHOIIICHHE JIMHEHHBIX 3JIEMEHTOB (DUrypnpu npeodpa3oBaHun
moxoous.

HaxoauTthb npuMepsl o00us B OKPYKAIOIICH
JIEHCTBUTEILHOCTH.

BbIBOAMTH METPUYECKHE COOTHOIICHHUS MEXTY OTPE3KaMUXOPI,
CEKYIIUX U KacaTeJIbHBIX C UCIIOJIb30BAHUEM BIHCAHHBIX YIJIOB U
MOI00HBIX TPEYTOJILHUKOB.

PemaTh reomeTpudeckrie 3a/1a4M U 337a4U U3 PEATbHOMKHU3HU C
MCIIOJIb30BaHNEM TIOJIOOHBIX TPEYTrOJIbHUKOB
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0 NPOU3BEACHUMN
OTPE3KOB CEKYIIUX,
TeopemMa o0 KBajapare
KacaTeJIbHOM.
[IpumeneHuneB
pelieHuu
T€OMETPUYECKUX
3a1a4

BekTops!

12

Onpenenenue
BEKTOPOB, CJIOKEHUEU
BBIYMTAaHUE BEKTOPOB,
YMHOKEHHUE BEKTOpaHa
YHCIIO.

duznyecku U
T€OMETPUUECKUN CMBICI
BEKTOpOB. Paznoxenune
BEKTOPAIIO ABYM
HEKOJUTMHEAPHBIM
BEKTOPaM.
Koopaunarst

BEKTOpA.

CkansipHoe
MIPOU3BEICHUE
BEKTOPOB, €T0

Hcnosb30BaTh BEKTOPHI KAK HATIPABJICHHBIE OTPE3KH,
ucce0BaTh reOMETpUUECKUi (epeMerienne) U Gu3nyecKuit
(cuna) cMbICIIbI BEKTOPOB.

3HaTh onpesesieHUsl CyMMbl U pa3HOCTH BEKTOPOB, YMHOKEHHS
BEKTOpA HA YHCJIO, HCCIeJ0BATh T€OMETPUUECKUM U PU3NUECKUI
CMBICITBI 3THX oniepanuii. Pemiatb reoMeTpuieckue 3aauu ¢
UCIOJIb30BAHUEM BEKTOPOB.

PackaabIBaTh BEKTOP 110 ABYM HEKOJIJIMHEAPHBIMBEKTOPAM.
Hcnoab3oBaTh CKaIIpHOE IPOU3BEACHNE BEKTOPOB,

BBIBOJMTh €I0 OCHOBHBIE CBOICTBA.

BbIYHCASITE CYMMY, Pa3HOCTb M CKJIIPHOE ITPOU3BEJICHUEBEKTOPOB
B KOOpJMHATax.

IIpuMeHATH CKaJIIpHOE IPOU3BECHUE [T HAXOXKACHUSAINH U

yTJIOB
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HNPUMEHEHUE

IJI HAXOXIACHUA
JUIMH U yTJIOB.
Pemenne 3amau

C TIOMOILIBIO BEKTOPOB.

[IprumeneHne BEeKTOpOB IS

pelieHus 3a1a4 GU3NKU

)IeKapTo BbI KOOpAWMHATBIHA
IIJIOCKOCTH

JexapToBbI
KOOpPJMHATHI TOYEKHA
IJIOCKOCTH.
YpaBHeHUE MPAMO.
YpaBHeHue
OKPY>KHOCTH.
Koopaunarel Touek
nepeceyeHus
OKPY>KHOCTH U
MPSIMO.

MeTto1 KOOpaAuHAT MIPU
pelieHnn
reOMETPUYECKHX 3ajad,
MPaKTHYECKUX3a1a4

OcBanBaTh NOHATHE IPSIMOYTOJILHON CUCTEMBI

KOOpJHMHAT, JEKapTOBBIX KOOPAUHAT TOYKH.

BouiBoauTh ypaBHEHUE NPAMOI U OKPYKHOCTU. BbIIeASITHIOIHBIN
KBaJpaT ISl HAX0XKACHUS LEHTPA U paJnyca OKPY>KHOCTH 10 €€
YPaBHEHHUIO.

PemaTe 3a1a4M Ha HAXOKJACHUE TOUEK MEPECEUEHUS MPAMBIX U
OKPYXHOCTEH ¢ IOMOILIBI0 MeTo1a koopauHat. Mcnosb3oBaTh
CBOMCTBA YTJI0BOr0 KOA(PGUIIMEHTA IPSIMOUIIPH pEIIeHUH 3a1a4, s
OIIpENIETICHUs PACIOJIOKEHUS TPSIMOI.

IIpuMeHATh KOOPAUHATHI IPU PELLIEHUH T€OMETPUYECKUX U
MPaKTUYECKUX 3a]a4, AJIs IOCTPOCHUSI MaTEMaTUYECKUX MOJIeei
pealbHBIX 3a71a4 («METOJ KOOPIUHATY).

IHoab30BaThCS 11 IOCTPOCHUS U UCCIIEI0BAHUM

1u(POBBIMU PECypCaMHu.

3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHUS T€OMETPUU
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[IpaBuibHBIE
MHOTOYTOJIbHUKH. J[JinHa
OKPYXHOCTH UILIOIIA/b
Kpyra.

Breruucnenue moraaei

[IpaBuibHBIE
MHOTOYTOJIbHUKH.
Yucno [J. JInuna
OKPY>XKHOCTH, JTyTH
OKPY>KHOCTH.
Pagnannas mepa
yria.

Ilnomane kpyra,
CEKTOpa, CETMEHTa

DopMyJIHPOBATH OIIPEIEICHUE ITPABUIIbHBIX MHOTOYT OJIbHUKOB,
HAXOAUTh UX 3IeMEHTHI. 110J1b30BaThCSl IOHATUEM JIIUHBI
OKPYKHOCTH, BBEIEHHBIMC IIOMOIIBIO IIPABUIIBHBIX
MHOT'OYTOJIbHUKOB, ONPeaeJsTh Yncio [, JUIMHY 1yry U paAuaHHYo
Mepy yria.

IIpoBoauTh Mepexoa OT paAMaHHON MEpPBI yIilaK

rpagycHON U Ha00OpOT.

OmnpeneasaTs MI0MAAL Kpyra.

BoiBoauTh hopMy.ibl (B TpaayCHOM U paJiaHHON Mepe)ais AJTUH
JIyT, TJIOMIAJEH CEKTOPOB M CETMEHTOB.

BoruncasaTs mwiomaay Guryp, BKIOYAIOMNUX JIEMEHThI
OKPYKHOCTH (KpyTa).

HaxoauTts mioniaay B 3a1a4ax peaibHON KU3HU

JBHKEHUS IIOCKOCTH

IToustue o NBMKECHUU
IUIOCKOCTH.
[TapannenbHbId
MEPEHOC, MOBOPOT
[Ipumenenue

IIPU PEIlIeHUH 33124

Pa30upaTth npumepsl, HIUTIOCTPUPYIOLINAE TOHSITHUS

JIBYOKCHUSI.

D opMyIHPOBATH ONIPECIICHUS TAPAIIICIHLHOTO MIEPEHOCa,II0BOPOTA U
0ceBoi cuMmeTpuH. BBIBOANTH UX CBOWCTBA, HAXOUTh HETIOIBUKHBIC
TOYKH.

HaxoauThb HEHTPBI M OCH CUMMETPHI TPOCTEHIINX PUTYP.
IpuMeHSITH apauIeIbHBIA IEPEHOC U CHMMETPHIO MPH PEIICHUH
reOMETPHYCCKHX 3a1a4 (pa30ouparh MPUMEPHI).

Hcnoan30BaTh 115 IOCTPOCHUS U UCCIICIOBAHUNIT(PPOBBIC

pecypchl

[ToBTOpeHue, 0600IeHNE,
cUCTEMaTH3alMs 3HAHUI

[ToBTOpEHNE OCHOBHBIX
HOHATHUHI U

OnepupoBaTh NOHATHAMM: GUTypa, TOUKA, IPsIMasi, oI,
MHOTOYT'OJIbHUK, paBHOOEIPEHHBINH U paBHOCTOPOHHHIH
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METOJIOB KypcoB 7-9
KJ1acCcOB, 0000IIeHHEN
cUCTeMaTHU3alIus
3HaHUMU.
[Ipocrenmme
reoMeTpuueckue purypsl
Y UX CBOMCTBA.
N3smepenune
T€OMETPUYECKUX
BEITUYMH.
TpeyroibHUKH.
[TapannensHble U
TepIEHANKYSPHBIC
psIMBIE.
OKpYXHOCTb U KPYT.
['eomerpuueckue
MOCTPOEHUSA. YTJIbI
B OKPYKHOCTH.
Bnucanneie u
OIIMCaHHbIE
OKPYXHOCTH
MHOTOYT'OJIbHUKOB.
IIpsimas u
OKPYXHOCTb.
YeThIpEXYrOIbHUKM.
Bniucanneie

TPEYrOJIbHUKHU, IPSIMOYTOJBHBIN TPEYTOJIbHUK, METUAHA,
OucceKkTpuca 1 BbICOTa TPEYrOJIbHUKA, IapajlieIorpaMM, poMo,
MPSIMOYTOJIBHHK, KBAAPAT, TPAICIHSI; OKPYKHOCTbh, KacaTeIbHas;
PaBEHCTBO U MO1I001€e PUTYp, TPEYTrOIBHUKOB; MAPaNIETbHOCTD U
MNEPIICHIUKYISIPHOCTD MPSMBIX, YTOJ MEXIY IPSIMBIMUA, CAMMETPHS
OTHOCHUTEIILHOTOYKHY U TIPSIMOM; ITTMHA, PACCTOSHUE, BEJIMIMHA yIJIa,
II011a/lb, IEPUMETP.

HUcnoab3oBaTh popMyJibl: IEpUMETPa U IUIOMIAIN
MHOTOYTOJIHUKOB, JUTMHBI OKPYKHOCTH U TUIOIIAIN Kpyra,00hEMa
PSIMOYTOJIBHOTO Napasuiesenunesa.

OnepupoBaTh MOHSITUSIMU: TIPSIMOYTOJIbHAS CUCTEMA

KOOPJIMHAT, BEKTOP; HCMOJIb30BATh 3TH TOHATHUS IS
MIPEJICTABJICHHS JAaHHBIX W PEIICHUS 3a/1a4, B TOM YHCIICH3

JIPYTUX y4eOHBIX TPEIMETOB.

Pemath 3a1aun Ha MOBTOPEHNE OCHOBHBIX MOHSITH, UILTIOCTPAIIIO
CBSI3€M MEXy pa3IMYHbIMU YaCTsIMU Kypca.BpiOMpaTb MeToj s
pelIeHus 3a1a4H.

PemaTth 3aaa4u 13 NOBCEIHEBHOM KU3HU
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" OIIMCAHHBIC
YETBIPEXYTOJIbHUKMU.
Teopema [Mudaropa n

Ha4dajla TPUTOHOMETpPHHU.

Pemenue oOmux
TPEYroJIHLHUKOB.
[IpaBuibHBIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanus
TJTIOCKOCTH.
JBwxkenus. [Tomobwue.
Cummerpus.
IInomans. Beraucnenne
momaneu. Ilmomamu
noA00HBIX (UTyp.
JexapToBbI
KOOpAMHATHI HA
IUIOCKOCTH.

Bekropsl

HA IJIOCKOCTHU

OBIIEE KOJIMYECTBO
YACOB I1O ITPOT'PAMME

68
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OEJNEPAJIBHAS PABOYAS TIPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KIIACCAX

MHOACHUTEJIBHASA 3AIIUCKA

B coBpemeHHOM IM(pPOBOM MHUpE BEPOSTHOCTh M CTATHCTHKA NPUOOPETAOT BCE OOJBIIYIO
3HAYUMOCTb, KaK C TOYKM 3pPEHHUS MPAKTUYECKUX MPUIOKEHUH, TaK U MX POJU B 0Opa3oBaHMH,
HEOOXOIMMOM KaX/JIOMy 4YeloBeKy. Bo3pactaer uumcio mnpodeccuii, MpH OBIAJCHUN KOTOPBIMHU
TpeOyeTcsi xoporras 06a30Basi MOJATOTOBKA B 00JaCTH BEPOSTHOCTH M CTATHCTUKH, TaKas MOJrOTOBKA
Ba)KHA JJIs IPOJOJDKEHUS 00pa30BaHUsI UJIA YCIIEITHOM Mpo(ecCHOHaTbHON Kaphephl.

Ka)K)IBII\/JI YCJIOBCK MOCTOAHHO MPUHHUMACT PCHICHUA HAa OCHOBC MMCIOMIUXCS Yy HCTO JaHHBIX. A
JIIsL 000CHOBAHHOTO NPUHATHA PEHICHUSA B YCIOBHAX HEAOCTAaTKa HIIN n30BITKA I/IH(l)OpMaHI/II/I
HE00X0IMMO B TOM YHCJIE XOPOIIO C(OPMHPOBAHHOE BEPOSTHOCTHOE M CTATHCTUIECKOE MBIIIUICHHE.

NmenHo modTOMYy OCTpO BCTajga HEOOXOIUMOCTh CHOPMHUPOBATH Yy  OOYYAIOIIMXCS
(YHKIIMOHATIBHYIO TPAMOTHOCTb, BKJIIOYAIOIIYI0 B ce0si B KaueCTBE HEOTHEMJIEMOM COCTaBIISIOIIEH
YMCHHUEC BOCIIPUHUMAThL U KPUTHUYCCKU aHAJIU3UPOBATH I/IHCbOpMaIII/IIO, MMPpEACTAaBJICHHYIO B PA3JIMYHBIX
¢bopMax, MOHMMATh BEPOATHOCTHBIM XapaKkTep MHOTHMX pealbHBIX IPOLIECCOB M 3aBHCHUMOCTEH,
MTPOU3BOIUTH IPOCTEUIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4e€OHOM Kypce C OCHOBHBIMM IMpPHUHIIMIIAMU cOOpa, aHalIM3a U IMPeICTaBICHUS
JaHHBIX W3 pa3IHYHBIX cdep KHU3HH OOImEecTBa M TOCyIapcTBa MPHOOIMIaeT OOyJarommxcs K
oOLIeCTBEHHBIM HHTepecaM. M3ydueHne OCHOB KOMOMHATOPHKM pa3BHUBAET HABBIKM OpraHU3aluu
nepebopa U mojcuéra 4WcCiIa BApUAHTOB, B TOM 4YHUCJIE B MPUKIAIAHBIX 3aJadyax. 3HAKOMCTBO C
OCHOBaMHU TeopuH TpadoB co3MaET MaTEeMaTUYCCKUI dbyHIaMEeHT TUTSt dbopMupOBaHUS
KOMITETEHIMI B o0nacTu MHPOpPMATUKU M IMUQPPOBBIX TexHoyuoruil. [Ipm H3ydyeHHHM CTATUCTUKU U
BEPOSITHOCTH 00O0TalaloTcs MpeACTaBIeHUS 00yJalOIIUXCsl O COBPEMEHHOM KapTHHE MHpa U METOJax
€ro uccienoBaHus, GopMupyeTcs NOHUMAaHUE POJIM CTATUCTUKU KaK UCTOYHHKA COLIMAIBHO 3HAYMMOMN
nH(OPMALIUY U 3aKIIAJbIBAIOTCS OCHOBBI BEPOSATHOCTHOTO MBILIUICHUS.

B cooTBeTcTBHM C JaHHBIMU LEISIMH B CTPYKTYpE MpOrpaMMbl y4eOHOTO Kypca
«BeposATHOCT ¥ CTaTHCTUKA» OCHOBHOTO 00IIero oOpa3oBaHMsI BBIAEICHBI  CIEAYIOIIHE
coJiepkarenbHO-MeToquueckue JuHuu: «lIpencraBieHne AaHHBIX M ONMCATeNbHAas CTAaTHCTHUKAY,
«BeposTHOCTBY, «neMeHTbl KOMOMHATOPUKWY, «BBeaeHue B Teoputo rpadosy.

Copepxanne nunuu «lIpeacrapneHue JaHHBIX U OMHCATEIbHAs] CTATHUCTHUKA» CIY)KHT OCHOBOM
i GOpMUPOBAHUS HABBIKOB pabOThl ¢ MH(pOpMAIIMEH: OT YTeHUsS U UHTEpHpeTanuu WHGopMaluy,
MpeJICTaBJICHHONW B Ta0nMIax, Ha AMarpaMMmax urpadukax, 10 cOopa, MpeAcTaBICHHs U aHajIu3a
JAHHBIX C HCIIOJIb30BAaHHEM
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CTaTUCTHUYECKUX XapaKTEPUCTHK CPEJHUX M paccenBaHusi. PaboTast ¢ TaHHBIMH, 00yJaromuecs: yyarcs
CUMUTBHIBATh U MHTEPIIPETUPOBATh JAHHBIE, BBIIBUraTh, apIyMEHTHUPOBATh U KPUTUKOBATh IPOCTEUIIINE
THIIOTE3bl, Pa3MBILIUIATH HaJ (PAKTOPAMU, BHI3BIBAIOLIIUMHI U3MEHUYHUBOCTb, M OLCHUBATh MX BIUSHHE HA
paccMaTpuBaeMble BEJIMUMHBI U TIPOLIECCHI.

HNHTYyNTHBHOE IIPENCTABICHHUE O CIy4alHOM W3MEHUYMBOCTHU, UCCIIEIOBAHNE 3aKOHOMEPHOCTEN U
TEHJACHUM CTAHOBUTCS MOTHBUPYIOLIEH OCHOBOW IS U3YYEHHS TEOPUU BEPOATHOCTEH. bombuioe
3HAYEHUE MMEIOT NPAKTUYECKUE 3aJlaHUsl, B YACTHOCTH OMbITHl C KJIACCUYECKUMM BEPOSTHOCTHBIMU
MOJEISMU.

[lonsiTHe BEPOSTHOCTH BBOAMTCS KaK Mepa MpaBIONOAoOMs ciaydaiiHOro coObrtus. Ilpu
U3Y4YEHUH Y4eOHOro Kypca oOydaroliuecs 3HAKOMSTCS C MPOCTEHIIMMU METOJIaMU BbIYMCIICHUS
BEPOSITHOCTEN B CIydallHBIX SKCIIEPUMEHTaX C PaBHOBO3MOKHBIMHU 3JIEMEHTapHBIMH HCXOJaMH,
BEPOSITHOCTHBIMU 3aKOHAMH, TIO3BOJISIOLIMMH CTaBUTh U peliaTh 0ojiee ClIoKHbIe 3a1aul. B yueOHbIi
KypC BXOJAT HayallbHbIE MPEACTABICHUSAO CIyYalHbIX BETUYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamxax y4eOHOT 0 Kypca OCYIIECTBIISETCS 3HaKOMCTBO 00yJaromuxcst ¢
MHO)X€CTBAMH M OCHOBHBIMH ONEpaLMSIMU HAJ MHOXKECTBAMH, pAacCMAaTPUBAIOTCS IMPUMEPHI
MPUMEHEHMsI JUIsl pellleHusl 33/ay, a TakKe HCIOJIb30BaHMS B JAPYrUX MaTeMaTHMUECKHUX Kypcax M
y4eOHBIX MpeaMeTax.

B 7-9 kmaccax m3ywaercsi y4eOHBIH Kypc «BepoOsSTHOCTb M CTAaTHCTHKa», B KOTOPBIA BXOJIST
paznensl: «llpencraBieHne JaHHBIX W ONMCATEIbHAs] CTAaTUCTUKA»,

«BeposTHOCTEY, «D1eMeHThl KOMOMHATOPUKNY, «BBeneHune B Teoputio rpadoBy».

OOmiee 4uCIIO YacoB, PEKOMEHJOBAHHBIX JUISI H3Y4EeHHS YueOHOro Kypca
«BepositHocTs u craructrkay, — 102 vaca: B 7 kimacce — 34 gaca (1 uwac B Hemeno),B 8 Kitacce —
34 gaca (1 yac B Henenmo), B 9 kitacce — 34 ygaca (1 gac B Hezesio).

COJEPKAHUE OBYYEHMUSA/
KJIIACC

[IpencraBienure JaHHBIX B BHAE TaOmuL, auarpamm, rpagukoB. 3anoJiHEHUE
TaONMI, YTEHHWE M IOCTPOCHHE AWarpaMM (CTOJOMKOBBIX (CTOJIOYATHIX) W KPYroBbIX). UTeHHE
rpaduKoB peanbHbIX MpoleccoB. M3pneuenne nudopmanuu u3 quarpaMm U Tabiul, UCHOJIb30BaHUE U
UHTEpIpeTaIys JaHHBIX.

OnucarenpHasi CTaTHCTHKA: cpeaHee apudMeTHUecKoe, MeauaHa, pa3Mmax, Hauboibliee U
HauMeHbIlIee 3HaYeHHsI Habopa YMCIIOBBIX JaHHBIX. [I[puMepsl c1y4aiiHOHN3MEHUNBOCTH.

CnyyaitHplii 3KCHepUMEHT (OMBIT) M ciydaiiHoe coObiTHe. BeposTHocTh M yactoTa. Pomb
MaJOBEpPOSITHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITUH B TMpHpojae U B oOmiectBe. MoHeTta u
UrpajgbHas KOCTb B TEOPUU BEPOSATHOCTEH.

I'pad, Bepuinna, pebpo. Crenennp BepmuHbl. Uncno pébep M cymMmapHas CTENEHb BEpILHUH.
[IpencraBnenne o cesizHoctu rpada. Lenu u uukisl. [Iytu B rpadax. O6xox
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rpada (sitiepos myTh). [IpencraBienue o0 opueHTHpoBaHHOM Tpade. PemeHue 3agadc MOMOIIBIO
rpados.

8 KJIACC

[IpencraBnenue qaHHBIX B BUJE TaOIUL, 1UarpamMm, rpauKosB.

MHo05x€ecTBO, 3JIEMEHT MHO>KECTBA, IOJIMHOKECTBO. Onepaiuy HaJl MHOKECTBaMU: 00bEIMHEHUE,
nepeceueHue, jgonojgHeHue. CBoiicTBa omepauuii HaJ MHOXECTBAMH: IEPEMECTUTENILHOE,
COUETaTENIbHOE, pacHpele/uTeNbHoe, BKIOUeHMs. lcrosib3oBaHue Ipaduyeckoro MNpecTaBlICHUs
MHO>KECTB JUIsl OIUCAHUSI pealbHbIX IIPOLIECCOB U SIBJICHUM, IPU PELICHUN 3a/1a4.

N3mepenue paccenBanus naHHbIX. Jlucniepcust U CTaHIApPTHOE OTKJIOHEHHUE YHCIIOBBIX HA0OPOB.
Jlnarpamma paccenBaHusl.

DOnemeHTapHble COOBITUS citydailHOTO ombiTa. CiydaiiHble coObITHSA. BeposTHOCTH COOBITHIA
OneITEl ¢ pPaBHOBO3MOKHBIMHM 3JIEMEHTApHBIMU cOObITUAMU. CiydaiiHblii BbIOOp. CBS3b MEXIY
MaJIOBEPOSITHBIMU U TPAKTUYECKU JIOCTOBEPHBIMU COOBITHUSIMUB IPUPOJIE, OOIIECTBE U HAYKE.

JepeBo. CBoiicTBa AepeBbEB: €AMHCTBEHHOCTh MyTH, CYIIECTBOBAHNE BUCSYEH BEPIINHBI, CBSI3b
MEX1y YHUCIOM BEpIINH U yuciioM p&dep. IIpaBunio ymHoxeHus. Pemenue 3agau ¢ nomMonibio rpagos.

[TpoTuBomnonoxusie coObiThs. uarpamma Ditnepa. OObeIMHEHHE U TEPECEYCHUE COOBITHIA.
HecoBmecTHpie coObiTHsA. DopMyna CIOXKEHHUS BEPOSTHOCTEH. YCIOBHAs BEpOSTHOCTH. [IpaBumiio
ymHOkeHus. HesaBucumsbie coObiTus. [IpencraBnenue skcnepuMeHTa B Buie JepeBa. Pemienue
3alad  Ha HaXOXKJIEHHE BEPOSATHOCTEW C MOMOIMIBIO JIepeBa CIy4ailHOro SKCIEPUMEHTa, AuarpaMmm
Ditnepa.

9 KJIACC

[IpencraBienue qaHHBIX B BUAE TaONUll, AMArpaMM, I'padUKOB, HHTEpIIpeTalusl TaHHBIX. UTeHue
1 TIOCTPOEHUE TaOIHIL, JUarpaMm, rpadrKoB MO peabHbIM TaHHBIM.

ITepectanoBku u ¢akropuan. Coueranus U 4yucio coueranuid. TpeyronpHuk [lackans. Pemenue
3a/1a4 C UCIOJIb30BAaHUEM KOMOMHATOPUKH.

I'eomerpuueckas BeposTHOCTb. CilyyailHbId  BBIOOp TOUKM U3  (PUTYpHI HA MIIOCKOCTH,
13 OTpe3Ka U U3 YT OKPYXKHOCTH.

UcnwiTanue. Ycnex m Heynadya. Cepusi ucnblTaHuM 10 mepBoro ycrexa. Cepusi MCIbITaHHI
bepnymu. BepostHocTu coObITHH B cepuu HCTbITaHUN bepHymn.

CnyuaiiHas BeJIMYMHA U paclpeiesieHHe BeposiTHOCTe. MaremaTtuyeckoe OXuJaHue U
mucnepcus. Ilpumepsl MareMaTH4ecKOro OKHUIAAHUS KaK TEOPETHYECKOrO0 CPEAHEro 3HauyeHUs
BEJINYMHBI. MaTeMaTH4eCcKoe OKUJaHUE U JUCIIEPCHS] CIIy4ailHOM BEJIMYMHBI «YUCIIO YCIIEXOB B CEpUU
ucnslTaHui beprymm».

ITousarue o 3aKkoHE OOJIBIINX YHCEIL. MSMepeHI/IC BepOHTHOCTeﬁ C IIOMOIIIBIO HaCTOT.
Poub 1 3HaueHHne 3aK0HA OOJIBIINX YHCET B IMpupoac u O6I.I.[€CTB€.
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NPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbie pe3ynbTaThl OCBOCHHUS MPOTpamMMbl y4eOHOro Kypca K KOHIy oOydeHus B 7
KJ1acce:

Yurats nHGOPMAIHIO, MPEICTABICHHYIO B Ta0NMIaX, HA AUArpaMMax, MPEACTaBISATh TaHHbIC B
BHJIEC TaOJIHII, CTPOUTH JHarpaMMBbI (CTOJIOMKOBBIE (CTOIOUATHIE )M KPYTOBBIE) IO MACCUBAM 3HAUCHHIA.

OnuceiBaTh U MHTEPIIPETUPOBATH PEAJIbHBIE YMCIIOBBIE JaHHbIE, IPEICTaBICHHbIEC B TaOJINIIAX,
Ha JMarpaMMax, rpadukax.

Wcnonb3oBath  Juisi  ONMUCAHUSL  JIAHHBIX  CTaTUCTUYECKUE  XapaKTEPUCTUKU:  Cpe/iHEee
apudmernyeckoe, MeraHa, HanOOJbIlIEe U HAUMEHbIIEe 3HAYEeHUs, pa3Max.

WNwmetps mpezncraBieHre o ciaydailHOM M3MEHUMBOCTH Ha MpuUMepax IeH, (PU3NYECKUX BETUYMH,
AHTPONOMETPUYECKUX JIaHHBIX, UMETh IPEJCTABIEHUE O CTATUCTUUECKON YCTOMUYMBOCTH.

[IpenmeTHbIE pe3ynbTaThl OCBOCHHUS MPOTPaMMbI y4eOHOTO Kypca K KOHIy OOy4deHHs B 8
KJ1acce:

W3Bnekars u npeoOpa3oBbIBaTh MH(OpPMAIMIO, MPECTABIECHHYIO B BUJE TaONUI, AWArpaMM,
rpaduKoB, MPeICTaBIATh JaHHbIE B BUJE TaOIUI, JUarpamMmm, rpaguKkoB.

OnucelBaTh JaHHBIE C IMOMOUIBIO CTATHCTUYECKHX IOKa3aTellel: CpeqHUX 3HAaYeHHH U Mep
pacceuBanus (pa3Max, IUCIIEPCUS U CTAaHIAPTHOE OTKIOHEHUE).

Haxoauth 4YacToThl YHCIOBBIX 3HAUE€HUH U YAaCTOTHI COOBITHI, B TOM 4YHCIE IO
pe3ynbTaTaM U3MEpPEHU U HaOIIOACHU.

Haxonuth BepoATHOCTH CIy4ailHBIX COOBITUH B OIBITaX, 3Hasg BEPOSITHOCTH AJIEMEHTapPHBIX
COOBITHIA, B TOM YHCJIE B OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMUCOOBITUSIMU.

Hcnonws3oBarh rpadmyeckue MOJIEIH: IEPEBO CIIYYaHOTO AKCIIEPUMEHTA, AuarpaMMbl Dujepa,
quCclIOBas Mpsimasi.

OnepupoBaTh MOHATHSMH: MHOXXECTBO, TIIOJAMHOXECTBO, BBINOJHATH  ONEpAlU  HaJ
MHO>KECTBAMHU: OObEIUHEHHE, IepeceueHue, IOMOJIHEHUE, MEePEeYUCHIATh 3JIEMEHTBHl MHOXKECTB,
MIPUMEHSTH CBOWCTBA MHOKECTB.

Hcnonb3oBath rpaduueckoe NpeicTaBlieHue MHOXKECTB M CBSA3€H MEXAy HUMU JJIsl ONHUCAHUs
MIPOLIECCOB U ABJICHUH, B TOM YHKCJIE MPU PEUICHUU 33a]a4 U3 IPYruX y4eOHBIX MPEAMETOB U KypCOB.

[IpenMeTHble pe3yabTaThl OCBOEHHS IMPOTpaMMbl Y4eOHOTO Kypca K KOHIy oOydeHus B 9
KJiacce:

W3Bnekaty u npeoOpa3oBbiBaTh WHGOPMAIIMIO, MPEICTABICHHYIO B PAa3JIMYHBIX UCTOYHUKAX B
BHJIC TaOJIHII, IUAarpamMm, TpaUKOB, IPEICTABIIATh JaHHBIC B BUJIC TAOJIUII, TUarpaMm, rpad)uKoB.
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Pemats 3a1a4u OpPraHn30BaHHBIM nepebopom BAPUAHTOB, a TaK¥XKe C
WCIOJIb30BAHNEM KOMOMHATOPHBIX MTPABUI U METOOB.

Hcnonp30BaTh onucarTeabHble XapaKTEPUCTUKU JUIsI MACCUBOB YMCIIOBBIX JAHHBIX, B TOM YHUCIE
CPEIHHE 3HAYCHUS U MEPbl PACCCUBAHMSL.

Haxonuth 4acTOThl 3HAYEHMH W YacTOTHI COOBITHS, B TOM YHUCIE MOJIB3YSACh pPE3yIbTaTaMH
MPOBEACHHBIX U3MEPEHUM U HAOIOICHUH.

Haxonutb BEpOSITHOCTH CIy4alHbIX COOBITUM B U3yYEHHBIX OIBITAX, B TOM YHCIIE B OIbITaX C
PaBHOBO3MOKHBIMHM 3JIEMEHTApPHBIMU COOBITUSIMM, B CEpHUSAX HCHBITAHUHI O NEPBOrO ycrexa, B
cepusiX UCIbITaHuK bepHymn.

Nmets npencraBieHne 0 CIIydaiiHOM BEJIMUMHE U O pacupeneseHun BeposiTHocTel. imers
IIPENICTaBICHHUE 0 3akoHe  OoJbIIMX  YHUCed KaKk O MPOSBIECHUU
3aKOHOMEPHOCTH B CIy4aliHONW M3MEHYMBOCTH U O POJIM 3aKOHA OOJIbIIMX YHCEN

B IIPUpPO/IE U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE/

KJIACC
HaumenoBanue pa3gena KommuectBo OcHOBHOE conepKaHne OcCHOBHBIE BUJIBI JEATEIHBHOCTH 00YJarOITUXCS
(Tembl) Kypca 4acoB

[IpencraBieHye JaHHBIX 7 [IpencraBnenue JaHHBIX OcBauBaTh croco0bl IPEICTABICHNS CTATUCTUYECKUX
B Tabnunax. [Tpaktuueckue JTAaHHBIX U YHCJIOBBIX MACCHBOB
BBIYUCIICHHS 110 TAOJTUIHBIM C TIOMOIIbIO TAOIHII U JUarpamMM C UCIOJIb30BaHUEM
naHHBIM. 3Breuenue u aKTyaJIbHBIX U BOXKHBIX JJAHHBIX (eMorpaduyecKkue JaHHbIe,
HWHTEpIIpETAIUs TAOJIUYHBIX MIPOM3BOJICTBO MPOMBIIIJIEHHON U CEIbCKOXO03SHCTBEHHON
naHHbIX. [IpakTudeckas pabora MPOIYKIIUH, OOIIECTBEHHBIEH MPUPOHBIE SIBICHMUS).
«Tabmuus. H3yuarb MeToabl paboOThI ¢ TAOTMYHBIMU U
I'paduueckoe rpaduIeCKUMH TIPEICTABICHUSIMU TaHHBIX C
IpeJICTaBICHNUE TAaHHBIXB MOMOUIBIO IIU(POBBIX PECYPCOB B X0O/I€
BUJIE KPYTOBBIX, MPAKTHYECKUX paboT
CTOJIOMKOBBIX (CTOJIOYATHIX)
nuarpaMm. Urenue u
MOCTPOCHHUE AUATPAMM.
[Tpumeps! nemorpaduvecKux
Jarpamm.
[IpakTnueckas pabota
«narpammsby

OnucarenpHas CTaTUCTUKA 8 Uucnossie Habopbl. Cpennee OcBauBaTh NOHATHSA: YMCIOBOI HA0OP, Mepa LIEHTPATBLHOM
apupMeTHIEeCKOe. TEH/IEHIIMH (Mepa LIEHTpa), B TOM YHCIIeCpeiHee
MenuaHna 4MciaoBoro Habopa. apupmeTHyecKoe, MeInaHa.
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Y CTONYUBOCTS MEIUAHEL.
[IpakTnueckas padbora
«CpenHue 3HaYCHUS.
HauOombiiee 1 HauMeHEBIIIEE

3HAYEHMS YHUCIIOBOTO Habopa.

Pasmax

OnuchIBaTh CTATUCTUYECKUE JaHHBIE C IOMOLIBIO
cpeaHero apu(gpMeTH4ecKkoro U Menuansl. Pemare 3agaun.
H3y4yarth cBOICTBA CPETHUX, B TOM YHCIIEC

MOMOIIBIO ITU(PPOBEIX PECYPCOB, B X0

IPAKTUYECKUX padoT.

OcBauBaTh NOHATHSA HaNOOJIbIIIEE U HAUMEHBIIIEE
3HAuEHUs YMCIOBOIO MAacCHBa, pa3Max.

PemaTh 3a1aum Ha BEIOOP crioco0a OmMMCcaHus JAaHHBIX

B COOTBETCTBUU C IPUPOJIOH TaHHBIX ULIETIMU
UCCIIEIOBaHUS

Cny4aliHasi ”3BMEHYUBOCTD

Cny4aliHasi U3MEHUYHBOCTh

(mpumepsl). YacToTa 3HAUCHUI

B MacCUBE JJaHHBIX.
['pynnupoBka.
['ucTorpammel.
[TpakTrueckas pabora

«Cny4daitHasg U3MEHUYUBOCTb)»

OcBauBaTh NOHSATHS . YACTOTA 3HAUYCHUH B MaCCHUBCIaHHBIX,

TPYNIHUPOBKA JAaHHBIX, TUCTOIPaMMa.
CTpouTh 1 aHAJTIM3UPOBATH TUCTOTPAMMBI, MOAOMPATH
MOAXOIAIINH war rpynnupoBku. OcBauBaTh
rpaduueckue npeAcTaBIeHUs pa3HbBIXBUIOB CIy4yaiHOM
WU3MEHUYUBOCTH, B TOM YHUCIIE

C MIOMOIIBIO LHU(PPOBBIX PECYPCOB, B X0

MPAKTHYECKON pabOThI

Benenue B Teopuro rpados

I'pad, BepmHa, pedpo.
[IpencraBnenue 3agauun

¢ nomo1nbko rpada. CreneHb
(BaJIEHTHOCTbH) BEPIIHHEI.
UYucno pédep u cymMapHas
cteneHb BepiuH. Llens u

OcBauBath nousiTus: rpad, BepuuHa rpada, pedbporpada,
CTETeHb (BaJICHTHOCTb BEPIIUHBI), LETIb U IIUKII.
OcBanBaTthb NOHATHA ITyTh B Ipade, SiIepoB MyTh,00X0]]
rpada, OpUeHTHUPOBAHHBIN Tpad.

PemaTs 3a1a4n Ha NOUCK CYMMBI CTEIIEHEH BEPILINH
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k. [Iyte B rpade.
[IpencraBienue o CBI3HOCTH
rpada. O6xox rpada (ditepos
yTh).

[IpencraBnenue

00 OpHEHTUPOBAHHBIX

rpadax

rpada, Ha mouck o6xoja rpada, Ha MOKUCK ITyTEHB
OpPUEHTUPOBAHHBIX rpadax.

OcBanBaTth coCco0ObI IIPEICTABICHHS 3a/1a4 U3 KypcaanreOpsl,
TeOMETPHUH, TEOPHH BEPOSTHOCTEH, IPYTUX MPEIMETOB C
OMOIIIBIO TPadoB (KapThl, CXEMBI, HIIEKTPUUYECKHE TETIH,
(GyHKIIMOHATBHBIE COOTBETCTBHSI) Ha IPHMEPax

BeposATHOCTB 1 yacToTa
CITy4aifHOTO COOBITHS

CrydaiiHbI{ OIIBIT U CIIy4aliHOE
coObITHE. BeposTHOCTH U
gacToTa coObITHS. PoJib
MaJIOBEPOSITHBIX M MTPAKTUICCKH
JIOCTOBEPHBIXCOOBITHI B
npupojie u

B o0miecTtse. MoHeTra u
urpajiabHasi KOCTh B TEOpUHU
BEPOSITHOCTEH.

[TpakTuueckas paboTa
«YacroTa BbITIaZICHUS OpiIay

OcBanBaTh NOHATHSA: CIyJallHBIN OIIBIT U CIly4allHOE
coObITHE, MAJIOBEPOATHOE U MPAKTUYECKUI0CTOBEPHOE
coObITHeE.

H3yuyaTh 3HaUUMOCTH MAJIOBEPOSITHBIX COOBITHIIB

pHpoJie ¥ 00IIecTBE Ha BaXKHBIX IPUMEpax

(aBapuu, HECUACTHbIE CITy4au, 3alIUTa NEPCOHAIBHOMN
nH(popMalnu, epeaada JaHHBIX).

M3yyarp posib  KJIACCHMYECKHX  BEPOATHOCTHBIX
Mozeneil (MoOHeTa, WrpalbHas KOCTb) B TEOPHH
BEPOSITHOCTEHA.

Ha6aoaath M M3y4yaThb 4YacTOTy COOBITMM B MPOCTHIX
SKCIIEPUMEHTaX, B TOM 4YHCIE C T[OMOILIBI0 LU(PPOBBIX
PECYPCOB, B XO/JI€ MPAKTUYECKOMN pabOTHI

O06o001menue,
CHUCTEMaTH3alMsl 3HAHUI

IIpencrasinenue naHHBIX.
OnucarenpHas CTaTUCTHKA.
BepostHocTh ciiydaitHOTO
COOBITHUS

IHoBTOPATH U3ydEHHOE U BLICTPAMBATL CUCTEMY3HAHUM.
PemaTe 3a1a4M Ha IPEICTABIICHUE U ONIMCAHUE TaHHBIX
C MIOMOIIBIO NU3YYEHHBIX XapaKTepucTUK.QO0CyKI1aTh
NpUMepbI CIydaiiHbIX COOBITHH,
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MaJIOBEPOSITHBIX U IIPAKTUYECKHU JOCTOBEPHBIX CIy4alHbIX
COOBITHI, UX POJIH B IPUPOJE U )KU3HUYEIIOBEKA

OBIIEE KOJIMYECTBO 34
YACOB IIO [TPOTPAMME
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8 KJIACC
HaumenoBanue pa3gena KonunuectBo OcHOBHOE conepKaHne OcHOBHBIE BUIBI JCATEIHHOCTH OOYHAOIINXCS
(Tembl) Kypca 4acoB

[loBTOpEeHue Kypca/’ 4 [IpencraBnenue naHHBIX. IloBTOPATH N3ydEHHOE U BBICTPAMBATh CUCTEMY3HAHUM.

KJ1acca OnucarenpHasi CTaTUCTHKA. Pematp 3a1aun Ha NpeICTaBICHHUE U ONMCAHUE JAHHBIX C
CnyyaiiHast ”3MEHYHBOCTb. MOMOIUIBIO U3YYEHHBIX XapakTepucTuk. Pemars 3aqa4u Ha
Cpennue unciaoBoro Habopa. IpeJICTaBICHUE IPYNIUPOBAHHBIXIAHHBIX U OMMCAHHE
CrnydaifHpie COOBITHS. CIy4ailHON U3MEHYUBOCTH.
BeposiTHOCTH M 4acTOTHI. Pemath 3a1aun Ha onpe/esieHne 4YacTOThl CITydailHbIX
Kitaccnueckue monenu teopun cOOBITHI1, 00CYXKIEHHE TPUMEPOB CIYYaHBIX COOBITUH,
BEPOSITHOCTEN: MOHETa U MaJIOBEPOSITHBIX U MPAKTHUUECKU JOCTOBEPHBIX CIydyalHBIX
urpaiabHasi KOCTb COOBITUH, UXPOJIM B IPUPOJE U )KU3HU YEJIOBEKa

OnwucarenpHas CTaTUCTHKA. 4 Otknonenus. {ucnepecus OcBauBaTh NOHATHSA: JUCIIEPCUSI U CTAHAAPTHOE

PaccenBanue JaHHBIX

quCJI0BOI'0 Ha6opa.
CTaH,Z[apTHOC OTKJIOHCHHC
quCJI0BOI'0 Ha60pa.

I[I/Ial"paMMLI pacCcCuBaHus

OTKJIOHEHHUEC, NUCII0JIb30BaTh 3THU XapPaKTCPUCTUKHU IJIA
OIIMCaHUA paCCCUBAHUA JaHHDBIX.

BouiaBUraTh runore3bl 00 OTCYTCTBUH WJIK HATUYNUCBA3U 110

JuarpaMmmam pacCCUuBaHUs.

CTpOI/ITb JuarpaMmbl paCCCUBAaHHA 110 MMCHOIUMCATAaHHBIM,

B TOM YHCJIC C IOMOIIBKO KOMITBIOTEpA
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MHoecTBa

MHO0XeCTBO, IIOAMHOKECTBO.
Ornepanuy HaJl MHOXKECTBAMU:
00beMHEHNE, TIEPECEUCHHUE,
JIOTIOJTHEHHE.

CaoiicTBa onepanuiiHa
MHOKECTBAMHU:
NIEPEMECTUTENBHOE,
COYETaTEeNbHOE,
pacrpenenuTensHoe,
BKITIOYCHUSI.

I'paduueckoe
MpeCTaBICHNE

MHOXECTB

OcBanBaTh NOHATHS . MHOXKECTBO, DJIEMEHT
MHO’KECTBA, NOJMHOKECTBO.

BoInoHATHL onepanuu HaJl MHOKECTBAMU:
00beIMHEHNE, TIEPECCUCHUE, TOTIOTHEHUE.
Hcnoab30BaTh CBOMCTBA: IEPEMECTUTENBHOE,
COYETaTENIbHOE, PACTIPECIIUTELHOE, BKIIIOUCHHUS.
Hcnoab30BaTh rpaduyueckoe MpeacTaBIeHue MHOKECTB
IIPU ONMCAHWM PEATBHBIX ITPOLIECCOB U SIBJICHUH, U
peIIeHnH 3a7a4 U3 IpYruX y4eOHBIXIIPEAMETOB U KypCOB

BeposTHOCTB citydaiiHOTO
COOBITHS

DneMeHTapHbIE COOBITHS.
Crny4aifHple COOBITHS.
bnaronpusrcrByromue
AJIEMEHTapHBIE COOBITHS.
BepositHocTH coObITH. OTIBITHI C
PaBHOBO3MOKHBIMU
3JIEMEHTaPHBIMU COOBITUSMH.
Caydaiinslii BEIOOD.
[IpakTuueckas pabota
«OnbITHI

C pPaBHOBO3MOKHBIMHU

OcBauBaTh NOHATHS: FIIEMEHTApHOE COOBITHE,
citydaifHOe COOBITHE KaK COBOKYITHOCTb
OJIaronpuUsATCTBYIOUINX JIEMEHTAPHBIX COOBITUH,
PaBHOBO3MOYKHBIE AIIEMEHTAPHBIE COOBITHSL.

Pemiath 3aga4um Ha BEIYMCICHUE BepOHTHOCTeﬁ COOBITHH 11O
BCPOATHOCTAM 3JICMCHTAPHBIX CO6BITHIZCJIY‘I&I>1HOF O OIIbITA.

Pemiath 3a1a4u Ha BbIYKCIICHUE BepOHTHOCTeﬁ
COOBITHI B OIBITAX C PaBHOBO3MOKHBIMHU
SJICMCHTApHBIMU CO6LITI/I$IMI/I, B TOM 4HUCIJIC

C IMOMOIIBbIO KOMITBKOTEPA.
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JJIEMEHTaPHBIMH
COOBITUSIMIY

IIpoBoaMTH ¥ U3y4aTh ONBITHI

C PaBHOBO3MO>KHBIMH JIEMEHTAPHBIMU COOBITUSMU(C
HCII0JIb30BAHUEM MOHET, UTPAJIbHBIX KOCTEH, Ipyrux
MoOJIeJIeil) B X0/I€ MPAKTUYECKOU paboThI

Brenenue B Teoputo rpadon

Hepeso. CBoiicTBa epeBa:
CANHCTBCHHOCTD ITYyTH,
CYILIECTBOBAaHUE BUCAYEH

BCPIIWHBI, CBA3b MCXKAY YHUCIOM

BEPIITUH U YUCIIOM PEDEP.
[IpaBuito yMHOKEHUS

OcBauBaTh NOHATHSA JIEPEBO Kak rpad Oe3 uKia,BUCIYas
BEpILMHA (JIUCT), BETBb JIEpPEBa, MyTh

B JiepeBe, IUaMeTp JepeBa.

HN3yuaTh cBoiicTBa IepeBa: CyIIECTBOBAHUE BUCSUECH
BEPILIHHBI, €IUHCTBEHHOCTh IIYTH MEX]y IBYMsI BEpILIMHAMU,
CBA3b MEX/y YHCIIOM BEPIINH U YUCIOMPEDEP.

PemiaTe 321241 Ha MOMCK U NIEPEUNCIICHUE TYyTENB

JiepeBe, onpeiesieHue Yncia BepIInH Uil péoeps aepese,
00x01 OMHAPHOTO JIepeBa, B TOM YMCJIE C MPUMECHEHHEM
MpaBUJIa YMHOXKEHUS

CrnyuaiiHple COOBITHS

[TpoTuBOMOI0KHOE COOBITHE.
Huarpamma Diinepa.
OObenuHeHue U nepeceveHme
coObITHil. HecoBmecTHbIE
coObITrsi. DopMyna CloKEeHUS
BEPOSATHOCTEM.

[IpaBusio ymMHOXEHUA
BEPOSITHOCTEM. Y CIIOBHAs
BEpOSITHOCTH. HezaBucumele

OcBauBaTh NOHATHSI: B3aUMHO ITPOTUBOTMOJIOKHBIE COOBITHSI,
oTiepaluy HaJl COOBITUSAMU, OObEIMHEHUE UTIEPECEUCHUE
coObITHii, Tuarpamma Ditnepa (Ditnepa—BeHHa), COBMECTHBIE U
HECOBMECTHBIE COOBITHS.

H3yuyaTb TeopeMbl 0 BEPOSITHOCTH OObETUHEHUS IBYX
coObITUH ((hOPMYIIBI CIOKEHUS BEPOSTHOCTEN).

PemaTs 3a1a4m, B TOM 4Hciie TEKCTOBBIE 331a4MHA
oTpe/ieieHne BEpOSITHOCTEH 00beIMHEHNS U
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coObrtust. [IpencraBienue
CIIy4alHOTO 3KCIIEPUMEHTAaB
BU/JIE JIepeBa

nepeceueHust COOBITHI C MOMOIIBIO YUCIOBOH HPSMOI,
auarpamm Jiiepa, (popMyIibl CI0KEHUSABEPOSITHOCTEH.
OcBanBaTh NOHSTHSA: IPABUIIO YMHOXKEHUS BEPOSTHOCTEH,
yCIIOBHAsi BEpOATHOCTh, HE3aBUCUMBIECOOBITHS JIEPEBO
CIIy4aiiHOTO OIIBITA.

H3yuarth cBoiicTBa (ONIpeieNieHNs ) HE3aBUCUMBIXCOOBITHIA.
Pemathb 3aga4m Ha onpeesieHne U UCII0JIb30BaHNe
HE3aBUCHUMBIX COOBITHIA.

Pemars 3a5a4m Ha IOMCK BEPOSTHOCTEW, B TOMUYKNCIIE
YCIOBHBIX, C MCIIOJIb30BAaHUEM JIEpEBa CIYy4aitHOTO

OTIBITA

O06o0mmenue,
CUCTEMAaTH3AIUs 3HAHUI

[IpencraBieHue JaHHbIX.
OnucarenbHasi CTATUCTHKA.
I'padsr. BepostHOCTh
CIIy4aiflHOTO COOBITHSL.

DeMeHTHI KOM6I/IHaTOpI/IKI/I

IloBTOPSATH N3ydEeHHOE U BHICTPAUBATh CHCTEMY
3HAHUM.

PemaTh 3a1aum Ha IPE/ICTABIICHUE M ONTMCAHUE JTAHHBIX
C TIOMOIIBIO U3YYEHHBIX XapaKTepucTUK. PemaTs 3agauu
C IpUMeHEHUEM IpadoB.

PemaTh 3a1aun Ha HAXOXKJCHUE BEPOSTHOCTH
CIIy4aifHOTO COOBITHS IO BEPOSITHOCTSM 3JIEMEHTAPHBIX
COOBITHIA, B TOM YHCJIE B OIBITAX

C PAaBHOBO3MOYXHBIMH 3JIEMEHTAPHBIMHU COObITHSAMU. PemaTh
3a/1a4M Ha HaXOXKJCHHE BEPOSITHOCTEN 00beIMHEHUS U
nepecedeHus COOBITUH, B TOM YHCIIEHE3aBUCUMBIX, C
HCIOJIb30BaHNEM TpadUIeCcKUX MPEICTAaBICHHH U JepeBa
CJIy4ailHOTO OMbITA.
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PemaTts 3a1a4n Ha iepedrcieHne KOMOMHAUI(urcaa
[IEPECTAaHOBOK, YMCIIa COUETaHUI),

Ha HaX0XJICHHE BEPOATHOCTEH COOBITHII C
IPUMEHEHUEM KOMOMHATOPUKH, B TOM YHCIIEC
UCII0JIb30BaHUEM TpeyroJibHuKa [lackans

OBIIEE KOJIMYECTBO
YACOB I1O [TPOTPAMME

34

102



9 KJIACC

denepanbHas pabodas mporpamma | Maremaruka. 59 kinaccel (0a30BbIH ypOBEHB)

HaumenoBanue pazgena
(Tembl) Kypca

KonunuectBo
qacOB

OcHoBHOE cofiepKaHKe

OcCHOBHBIE BUJIBI JEATEIHBHOCTH 00YJaIOITUXCS

[ToBTOpenue kypca8
Ki1acca

[IpencraBnenue JaHHBIX.
OmnucarenpbHas CTaTUCTHKA.
Omneparuu HaJl COOBITHSIMHU.
HezaBucumocTh cOOBITHI

[MoBTOPATH U3YYCHHOE ¥ BBICTPAUBATH CHCTEMY
3HAHH.

PemaTh 3aga4u Ha NIpEACTABICHUE U OTIICAaHUE

JIAHHBIX.

PemaTh 3a1aun Ha HAXOXKJEHUE BEPOSTHOCTEH OOBETUHEHHS 1
nepecevYeHus COOBITHH, B TOM YHCIICHE3aBHCUMBIX, C
HCII0JIb30BaHNEM TpadUIECKUX MIPEJICTABICHUH | JepeBa
CIIy4ailHOTO OTIBITA.

PemaTh 3a1aum Ha nepevrciieHne KOMOWHAMI(YrCTa
MEePECTAaHOBOK, YHCIIa COUCTAHUN),

Ha HAXO0XXJCHUE BEPOSATHOCTEH COOBITUI

C IpUMEHEHUEM KOMOWHATOPUKH, B TOM YHCIIEC
HCII0JIb30BaHUEM TpeyroibHuka [Tackas

OneMeHTEI KOM6I/IHaTOpI/IKI/I

IlepecranoBku. @akTopurall.

CoueTaHusd U YUCIIO COUETAaHUH.

Tpeyronbnauk [lackas.
[IpakTnyeckas paborta
«Bpruncinenue BEpoATHOCTEN

C UCIIOJIBb30BAHHUEM

OcBanBaTh NOHATHA: KOMOMHATOPHOE MPABUIIO YMHOXKECHHUS,
yIopsiIoueHHas napa, Tpoiika 00beKTOB,1IepecTaHOBKa,
(daxTopHa yucia, coueTaHue, YUCII0 COUEeTaHUMH,

TpeyroybHuk [Tackans.

Pemath 3aga4m Ha IEpEUNCIIEHUE YIIOPSIOYEHHBIXIIAP, TPOEK,
NIEPEYUCIIEHNE TIEPECTAaHOBOK

Y COYETAHUH DIIEMEHTOB Pa3JIMYHBIX MHOXKECTB.
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KOMOWHATOPHBIX (QYHKIHUN
AJIEKTPOHHBIX TAOIUI

Pemars 3agaum Ha IPUMEHEHUE YUCIIA COYECTAHUIB
anre0pe (cokpaiéHHoe yMHOXKeHue, onHoM HproToHa).
PemiaTh, npuMeHsisi KOMOMHATOPHUKY, 3aa4H

Ha BBIYMCIICHUE BEPOSITHOCTEH, B TOM YHCIIE C IOMOIIIBIO
AIIEKTPOHHBIX TAOJIUIL B X0/1€ IPAKTUYECKOI pabOThI

['eomeTpuyeckas
BEPOSTHOCTh

I'eomeTpuueckas BEpOSITHOCTD.

Cny4yaliHBIMBBIOOp TOUKH U3
(Gurypsl Ha MIOCKOCTH, U3
OTPE3Ka, U3 IyI' OKPYKHOCTH

OcBanBaTh NOHATHE TEOMETPUIECKON BEPOATHOCTH.
PemaTe 3a1a4u Ha HAXOKIEHUE BEPOSTHOCTENB
OTIbITaX, MPEICTABUMBIX KaK BHIOOD TOUEK

13 MHOTOYTOJIbHUKA, KPYTd, OTPE3Ka WU IyrU
OKPY’KHOCTH, YACIIOBOTO IIPOMEKYTKA

Wcnbitanusa beprymim

UcnbiTanue. Ycnex u Heyaaya.

Cepusi UCTIBITAHUIIO TIEPBOTO
ycnexa.

UcnbiTanus bepnymim.
BepostHocTn  coObITHI B
CEpUU UCIBITAHUI

bepnymnu. IlpakTnueckas
paboTta «VcnbiTanus
bepnymnn»

OcBauBaTh NOHATHS UCIIBITAaHHUE, DJIEMEHTAPHOE
CcOOBITHE B UCTIBITAHUU (YCIIEX B HEyla4a), Cepus
UCIBITAaHUHN, HACTYIJICHUE TIEPBOTO ycriexa (Heynaun),
cepus ucnbeiTanuii bepnysu.

PemaTp 3a1aumn Ha HAXOXKJIECHUE BEPOSTHOCTEH COOBITHIA
B CEpUHU UCTBITAaHU IO IEPBOTO yCIIE€Xa,B TOM YUCIIE C
npuUMeHEeHHEeM (OPMYIIbI CYMMBI T€OMETPUYECKOM
IPOrPECCHUH.

Pemiath 3aga4um Ha HaXO0XKJICHUE BepOﬂTHOCTeﬁ QJICMCHTApPHBIX

coOBITUH B cepuHu UCTIbITAaHUI bepHyiiu, Ha HaXoXAeHue
BEPOSATHOCTH OIPEIECIEHHOIO YUCIIA YCIIEXOB B CEPUU
ucnelTaHuibepHyIm.

H3yuaTs B X0J¢ NPAKTHYECKOH PadoTHI,
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B TOM YHCJIE C TOMOIIBIO IIU(PPOBBIX PECYPCOB,
CBOWCTBA BEPOATHOCTH B CEPUU UCHBITAHUN bepHysum

CrnyuaiiHasi BeTHUUHA

CrnydaifHasi BeIMYMHA U
pacrpesieneHue

BEPOSITHOCTEM.
MaremaTrnueckoe 0KUJaHuEN
JIUCTIEPCHS CITy4alHOMN
BennuuHbl. [Ipumepsl
MaTeMaTHYE€CKOTO OKUIaHUSIKAK
TEOPETHIECKOTO CPETHETO
3HAYCHUS BEITUUNHBI.

[TonsiTue o 3aKkoHE 0OJILIITNX
yucen. I3MepeHne BepoaTHOCTEM
C TIOMOIIbIO YaCTOT.
[IpumeneHne 3ak0HA00TBIITNX
qucel

OcBOMTH MOHATHA: CTy4aliHAsI BEJIMYMHA, 3HAUEHUE
CIIy4allHOM BEJIMYMHBI, PACIPEIEICHUE BEPOATHOCTEH.
H3yuars n 00cyKaaTh IpUMEpPHI TUCKPETHBIX U
HENPEPBIBHBIX CIyYalHbIX BETUYHUH (POCT, BEC

YeJI0BEKa, YMCIEHHOCTh HaCelIeHUs, Pyrue

M3MEHYUBbIE BETMYHUHBI, pACCMATPUBABILINECS

B Kypce CTaTHUCTUKH ), MOJIEIbHBIX CITyJailHbIX BEJIUYUH,
CBSA3aHHBIX CO CIy4ailHBIMHU OMbITaMH (OpOCaHnEe MOHETHI,
UTpajIbHOU KOCTH, CO CIIy4ailHBIMBBIOOPOM H T. I1.).
OcBanBaTh NOHATHSA: MATEMAaTUYECKOE OKNUJAHUE
CIIy4ailHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEIHEE
3HA4YEHUE, TUCTIEPCHS CITyYalHOW BEIUYMHBI KaK aHAJIOT
JTUCTIEPCUH YHCIIOBOTO Habopa.

PemaTe 3a1a4u Ha BBIYMCIIEHUE MATEMaTUYECKOTO
0’KHMJIaHMS U IUCTIEPCUN JUCKPETHOM CITydallHOW BEJIMYMHBI
10 3aJaHHOMY paclpeIeICHUI0, B TOM YHCIIE 3a/a4,
CBSI3aHHBIX CO CTPaXOBAHHMEM M JIOTEPESIMHU.

3HAKOMHUTBCS C MATEMATHYECKUM OKUJIAHUEM U AUCIEpCHEN
HEKOTOPBIX PACIIPEICIICHH, B TOM YKCIIE paclpeaeaeHus
CIIy4ailHOM BEJIMYMHBI «YUCIOYCIEX0B» B CEPUU UCIIBITAHUI
bepnymnu.
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N3y4aTh yacToTy COOBITHS B TOBTOPSOIIMXCS
CIIy4alHBIX OIBITAX KAK CIIYYalHYIO BEJIMYHHY.
3HAKOMHMTBCS C 32aKOHOM OOJIBIINX YHCENT

(B popmebeprymm): pu GOJIBIIOM YHCIIE ONBITOB

4acToTa COOBITHS OJIM3Ka K €r0 BEPOSTHOCTH.
Pemiath 3a1a4u Ha U3MEPEHUE BEPOSTHOCTEHC
MOMOIIBIO 9acToT. OO6CYKIATh POJIb 3aKOHA
0O0JIBIINX YKCE B 000CHOBAHUM YaCTOTHOTO
METOIau3MEPECHHS BEPOSTHOCTEH.

O0cykaaTh 3aKOH OOJIBIINX YUCEN KaK
MPOSIBIICHUECTATUCTUYECKON YCTOMYUBOCTH B
W3MCHUYUBBIX SBJICHUSX, POJIb 3aKOHA OOJIBIIIUX YUCEIT
B TIPUPO/IE UB KU3HU YEIIOBEKA

O60061enn 1 | IlpencraBnen | IloBTOPATH U3y4YEHHOE U BHICTPAUBATH CHCTEMY

e, 0 | we maHHBIX. 3HAHHMH.

KOHTPOJIb OnucarenpHa Pemarts 3agaum Ha IPECTABICHUE U ONUCAHUE
A JTAHHBIX.
CTaTHUCTHUKA. Pemarts 3a1a4u Ha HAXOXKJICHUE BEPOATHOCTEN
BeposrHocts COOBITHIA, B TOM YHCJIE B OTBITaX C PABHOBO3MOKHBIMU
CIIy4aiiHOTO 3JIEMEHTAPHBIMH COOBITUSIMU,BEPOSITHOCTEH 0ObETMHEHHS
COOBITHSL. U TIepecedeHnsl COOBITUI, BEIUUCIATh BEPOSITHOCTU
OIeMEHTHI B OIIbITax
KOMOHHATOP C CEpHSAMH CITyYalHBIX HCTIBITAHUM
HKH.
Cnyyalinbie
BEIIMYUHBI U
pacrpeneneH
us

OBUIEE 3

KOJIMYE 4

CTBO

JACOB

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne Tema ypoxa DilIeKTpOoHHbIe M poBbIe 00pa3oBaTeIbHbIE
n/n JaTa pecypchl
(bubauotexa IJOK?)
1 PannonanbHbIe Uncaa https://oblakoz.ru/conspect/488069/obyknovennye-
2 PanmonansHbIe yncia drobi
3 UncnoBbIe BEIPAXKEHUS https://lesson.academy-
content.myschool.edu.ru/lesson/b93d2151-4c9e-
4 ‘lucnoBbie BLIpaKeHus 4358-h889-84d951e0b7ce
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S E:;ii;iiﬁfm ¢ https://lesson.academy-
content.myschool.edu.ru/lesson/3cff9946-a985-

6 Bripaxcenns ¢ 4a78-956¢-06bd83152834

IEPCMCHHBIMU

7 glgazfe};i% SHAtCHIH https://lesson.academy-

P Z content.myschool.edu.ru/lesson/c97f0be3-74bc-
8 Cpasnenne snasenui 4799-8357-ff499c91efcd
BbIpAKCHHUU

9 CBoiicTBa [OeWCTBUI Hajg
qucIaMu https://lesson.academy-

10 CBoMCTBa ICWCTBUI HAJ content.myschool.edu.ru/lesson/498e901f-a36f-
YHCIIAMH 4304-b9f7-510f80cdfo75
igﬁizggz'}mme https://lesson.academy-

11 content.myschool.edu.ru/lesson/b1df37e4-8eee-
HpeOOpasoBaHH 4141-909a-a014ed377bd8
BbIPAKCHHUU
¥g§§2§2:ﬁ1{51e https://lesson.academy-

12 5 content.myschool.edu.ru/lesson/a7644ccc-05ac-
HPeOBpaSORdIS 410d-a88b-1c0e699c82b7
BBIPAXKCHUU

13 KonTpoabHas padora
Nel

14 VYpaBHEHHE U €10 KOPHU https://lesson.academy-

15 JIuHeiiHOE ypaBHEHHE C content.myschool.edu.ru/lesson/f03851f1-dcac-
OJTHOM TICPEMEHHO 4ea7-aa4f-f89ca9d0edes
Jlmeiiroe ypasHeHHe o https://lesson.academy-

16 OHOf TIepeMerHoi content.myschool.edu.ru/lesson/92d06350-8252-
4c74-8ff7-2d1bcf68cdc7

Permere saad ¢ https://lesson.academy-

17 HOMOIIBEO ypaBHEHHA content.myschool.edu.ru/lesson/ccdba569-8996-

4aec-8719-6bd36dcd20d4
Permere saad ¢ https://lesson.academy-

18 HOMOIIBEO ypABHEHIHA content.myschool.edu.ru/lesson/23d4e5f0-c622-

4335-af36-70d8b0ab9c46
Permere 3aad ¢ https://lesson.academy-

19 A —— content.myschool.edu.ru/lesson/e9cb885d-c124-
44b7-b196-f8ed19c255dc
https://lesson.academy:-

20 dopmysbl content.myschool.edu.ru/lesson/7361b2f6-95a5-
4830-8fel-22c2f45d2788

21 KonTpoabHnas pabora

Ne2
https://lesson.academy-

22 YucoBble MPOMEKYTKH content.myschool.edu.ru/lesson/206308cd-4789-
4958-b7d1-caedc63feld0
https://lesson.academy-

23 Yro Takoe QpyHKIUA content.myschool.edu.ru/lesson/219cd89c-8408-
4afa-b2ed-ac0464c1347e

BLMCIeHHe SHAYCHMU https://lesson.academy-
24 content.myschool.edu.ru/lesson/bd62e77f-b6b5-

¢byHkuuu o popmyie

4da6-a90a-2d9ad5becebb

aMma | Man



Briuucienne 3HaueHUN

https://Iesson.academy-cDCﬂCPﬂﬂb“aﬂ pabouas nporp

25 (byHKIIH 10 hopMyTe content.myschool.edu.ru/lesson/56490962-4021-
4c49-81a5-6977a525fce6
https://lesson.academy-

26 I'paduk dpyHKIHH content.myschool.edu.ru/lesson/bb77092a-456b-
4d4f-857e-614ccca77d95

[Mpsmas https://lesson.academy-

27 MPONOPIHOHAILHOCTD U €€ content.myschool.edu.ru/lesson/43fffc4d-ec79-
rpaduk 4619-b99c-9e46baeae5af
[Mpsmas https://lesson.academy-

28 HPOMOPIHOHATIBHOCTD U €€ content.myschool.edu.ru/lesson/6aae1740-045d-
rpaduk 4c55-ba90-581ace3c2989
Tiseitnas GyHKIms 1 o8 https://lesson.academy-

29 rpaduK content.myschool.edu.ru/lesson/483f7793-2e63-
4ddf-b98a-c89025fecc39

TnHeiinas dyHKIA 1 o8 https://lesson.academy-

30 rpaduK content.myschool.edu.ru/lesson/39f42954-3ac0-

40eb-9861-751eaa3c4b6d
Sananue dynKmm https://lesson.academy-

31 HECKOTHKIMH hOPMYTaMH content.myschool.edu.ru/lesson/d6ba2e66-276f-
42e9-a6a8-977326ebbbe8

32 KonrtpoJsbHas padora

Ne3
OmnpepeseHne CTENEHH ¢ https://lesson.academy-

33 HATYpaJbHBIM content.myschool.edu.ru/lesson/bf7eccc8-2070-

oKasaresiemM 4b3a-a61f-4cfefl2aaa3l

34 z;hgggl}fe?m 1 Aenerme https://lesson.academy-
content.myschool.edu.ru/lesson/8d5896d4-905c¢-

35 | YMHOXKCHHE M IC/ICHHC 4464-bf9e-hc9f07b26162

CTCIICHECU
BO3BCI[CHI/IC B CTCIICHb

36 https://lesson.academy-

TPONIBCCHI 1 CTCTEHT corr\)tent.myschool.edu)./ru/ lesson/8ec71416-47ef-
g7 | Dossencmue s crencrp 406d-9ede-63cfhaf522b4

IIPOU3BECACHUA U CTCIICHU

OJHOWICH H €10 https://lesson.academy-

38 CTAHJAPTHEL BU content.myschool.edu.ru/lesson/9e7d3112-bd86-

48be-96a2-730b34635b28
VYMHOXEHHE OJHOWICHOB. https://lesson.academy:-
39 BosBenenue oHOUIEHA B content.myschool.edu.ru/lesson/fb54780a-0231-
CTETIEHD 4710-8f9e-4e6a2d407e8d
YMHOXEHHE OTHOYJICHOB. https://lesson.academy-
40 Bo3sBenenue otHOWICHA B content.myschool.edu.ru/lesson/f5b7b6cf-cd3d-
CTETCHb 4c5a-ad58-343c9a842483
I — 3
41 Sxylr{;:g:;); rHy=xu https://lesson.academy-
> 3 content.myschool.edu.ru/lesson/0c28b454-1e8f-
42 YHKIMH y = X" 1y = X" U 4338-883d-fbd7f537¢320
ux rpaduxu
43 O IMPOCTBIX U COCTABHBIX
quciax
44 KonTpoabHnas pabora

Neq
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https://Iesson.academy-cDCﬂCPﬂﬂb“aﬂ pabouas nporp

45 Muorotiien . 1 ero content.myschool.edu.ru/lesson/14491a87-e625-
CTAHAApTHHM Bul 4e8d-a9bc-a1f3442dd2d5
16 CroxeHre W BBIYMTAHUE
MHOTOYJICHOB
Criometie 1 BLITHTAHIC https://lesson.academy-
47 MHOFOMLICHOR content.myschool.edu.ru/lesson/440alafc-628f-
4c15-83df-a0803e010c38
48 CroxeHue ¥ BEIYUTAHUE
MHOTOYJICHOB
49 YMHOKEHHE  OJHOYWICHA
Ha MHOI'OYJICH
Y MHOKCHHE OHOWICHA https://lesson.academy-
50 A MHOFOUICH content.myschool.edu.ru/lesson/8767483c-4285-
41b9-b72c-54ecb000a4a8
51 YMHOXKEeHHE OJIHOYJICHA
Ha MHOT'OYJICH
52 Brinecenne ob1ero
MHOKHUTEJS 32 CKOOKH
Biirecerie oBIIero https://lesson.academy-
53 MHOSKHTEIs 33 CKOBKIL content.myschool.edu.ru/lesson/c9fbc0a9-a273-
4196-91ab-906bfa3e2445
54 Briaecenune o0miero
MHOKHTEJIS 32 CKOOKH
55 KonrtpoJsbHas padora
Ne§
56 YMHOKEHHE MHOTrO4IeHa
Ha MHOI'OYJICH
Y MHOMKCHIE MHOFOLICHA https://lesson.academy-
57 A MHOFOUWICH content.myschool.edu.ru/lesson/1dc1c0b5-9407-
4475-b910-5881d77cc419
58 YMHOKEHHUE MHOTOYJICHA
Ha MHOI'OYJICH
PasnoxeHre MHOro4IcHa https://lesson.academy-
59 Ha MHOKHTEJIN CIIOCOO0M content.myschool.edu.ru/lesson/4ef6d842-50ae-
TPYIITHUPOBKH 4277-98a6-2eceba34c057
PasnoxeHre MHOrO4IecHa https://lesson.academy-
60 Ha MHOKHTEJIN CIIOCOO0M content.myschool.edu.ru/lesson/e3f55¢85-ba4b-
IPYIITUPOBKH 432a-87be-5bdd20dcd279
61 JleneHue ¢ 0CTaTkOM https://lesson.academy-
content.myschool.edu.ru/lesson/5f0679e3-632f-
62 Jlenenue ¢ octatkom 4bb3-8087-909e33h400l56
63 KonTpoabHasi padora
Ne6
Bo3sBenenue B kBajpar u B https://lesson.academy-
64 Ky0O CyMMBI U pa3HOCTH content.myschool.edu.ru/lesson/33084b47-f57a-
IBYX BBIPQKCHUHN 4dea-9a49-424c7cc0lcf4
Bo3Benenue B kBapaT u B https://lesson.academy-
65 Ky0O CyMMBI U pa3HOCTH content.myschool.edu.ru/lesson/1f414813-e4dd-
JIBYX BBIpQXECHUH 4ab5-a090-2e82213d7641
Paznoxenne na https://lesson.academy-
66 MHOMHITEITH € TIOMOTILIO content.myschool.edu.ru/lesson/2186701e-4616-
(popMys1 KBazpaTa CyMMEI 4a02-8363-02fab419bd37
" KBaJjpaTa pa3HOCTU
67 Paznoxenue Ha https://lesson.academy-

aMma | Man



MHOKHUTEJIH C TIOMOIIBIO
(dbopMyI KBaJipaTa CyMMBI
U KBaj[paTa pa3HOCTH

Paznoxxenue Ha
MHOKHUATEIN C IOMOILIBIO

content.myschool.edu. rii/es3on/ 7162 7266L5F7 110011

407b-9a11-79891ce68ff9

68
(dbopMyI KBaJipaTa CyMMBI
U KBaJpaTa pa3HOCTU
VYMHOKEHHE Pa3HOCTH https://lesson.academy-
69 JIBYX BBIPKCHHUI Ha UX content.myschool.edu.ru/lesson/39a05a5f-980e-
CYMMY 425¢-9200-b3b0438554h0
VYMHOKEHHE Pa3HOCTH https://lesson.academy-
70 JIBYX BBIPQXKCHHUI Ha UX content.myschool.edu.ru/lesson/2068949c-d4dd-
CyMMY 4225-a8ce-7t5ceb285cct
PasIOsKeHIe pasHocTH https://lesson.academy-
71 KBaPATOB Ha MHOSKHTEI content.myschool.edu.ru/lesson/794c9d3c-9al12-
44c7-8b1f-a53efal9%e363
72 Paznoxxenue pasHoctu
KBAaJApaTOB HA MHOXHTCIINU
Pa3znoxenue Ha https://lesson.academy-
73 MHOKUTEITH CyMMBI U content.myschool.edu.ru/lesson/090f4eed-919d-
PasHOCTH KyOOB 4ef3-9ab3-0934cfoc3dal
74 KonrtpoJsbHas padora
Ne7
[IpeobOpazoBanue 1171010
75 https://lesson.academy-
SHIPAKCHEN B MUOTOTICH corr\)tent.myschool.edu)./ru/ lesson/794c9d3c-9al2-
76 | !lpeobpasosanue uenoro 44¢7-8b1f-a53¢fal9e363
BBIPAXKCHHA B MHOI'OYJICH
[IpumeHeHnne pa3muyHbIX
77 Croco0O0B TSI pa3JIOKEHUS
Ha MHOXUTEIN
[TpuMeHeHMEe Pa3IUnYHBIX https://lesson.academy-
78 CIOCO00B IS Pa3IOKCHHS content.myschool.edu.ru/lesson/090f4eed-919d-
Ha MHOXKUTEIIN 4ef3-9ab3-0934cfoc3dal
HpI/IMeHeHI/Ie Pa3JINIHBbIX
79 croco0O0B TSI pa3JIOKEHUS
Ha MHOXKHUTCIIH https://lesson.academy-
80 Bo3senenue aByuicHa B content.myschool.edu.ru/lesson/090f4eed-919d-
CTETIEHD 4ef3-9ab3-0934cfoc3dal
81 KonTpoabHasi padora
Ne8
Jlnmeiinoe ypasHeHte ¢ https://lesson.academy-
82 content.myschool.edu.ru/lesson/2904bbc4-8fd3-
JBYMA TIEpEMEHHbIMH 42d7-a55-6fc0f7cecob9
I'padux nmuHeHOTO
83 ﬁgﬁiﬁiﬁmﬂ © By https://lesson.academy-
_ content.myschool.edu.ru/lesson/2bc3157a-0464-
I'padpmx muameiinoro 474d-b454-45993706131f
84 YPaBHEHUS C ABYMS
NEPCMCHHBIMU
Crcremsr . JTHCHHBIX https://lesson.academy-
85 YpPaBHEHUH ¢  JOByMs

INCPECMECHHBIMHA

content.myschool.edu.ru/lesson/6felabac-b26a-
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CucreMbl JTUHENHBIX 4352-9e48-c975a345aefec/1epasibras pabouas mporp
86 YpaBHEHUH C IBYMS
NEPCMCHHBIMU
87 Croco0 noCTaHOBKH https://lesson.academy-
88 Crioco0 1oICTAHOBKH content.myschool.edu.ru/lesson/5587349a-11ad-
89 Crioco6 moJICTaHOBKK 4aae-ha0c-4668821be2e0
https://lesson.academy-
90 Crioco0 citosxeHust content.myschool.edu.ru/lesson/da42c693-a6bb-
4c54-8e8b-91a3a13d2900
91 Croco0 ciokeHusl https://lesson.academy-
content.myschool.edu.ru/lesson/fc2ac208-32f8-
92 | CrocoG croxeHns 4024-9710-12806536b640
Pemrenne 3amau ¢ https://lesson.academy-
93 MOMOII[BIO CHCTEM content.myschool.edu.ru/lesson/029bd243-532b-
YpaBHECHHIA 4873-belf-f94129¢817b2
Pemrenue 3amau ¢ https://lesson.academy-
94 MTOMOIIIBIO CHCTEM content.myschool.edu.ru/lesson/1fc80033-4b68-
ypaBHEHHIA 44dc-a6a5-51cccl22abc0
Pemenue 3amau ¢ https://lesson.academy-
95 MIOMOII[BIO CUCTEM content.myschool.edu.ru/lesson/d106dcff-a3e8-
ypaBHEHHIA 454b-af81-f80c5e762014
96 KonrpoJsbHas padora
Ne9
[ToBTOpEHME OCHOBHBIX
97 MOHATHI K METOIOB Kypca https://lesson.academy-
7 knacca, 0000IIeHne content.myschool.edu.ru/lesson/f125b4a8-3041-
3HAHHHN 4374-8144-192176da6fac
[ToBTOpEHME OCHOBHBIX
98 MOHATHI K METOIOB Kypca https://lesson.academy-
7 knacca, 0000IeHne content.myschool.edu.ru/lesson/32e49b0e-c818-
3HAHUH 4025-ad88-5f334a58elaf
HOBTOpeHI/Ie OCHOBHBIX
99 MOHATHI K METOIOB Kypca https://lesson.academy-
7 knacca, 0000IeHne content.myschool.edu.ru/lesson/5801886d-051a-
3HAaHUU 4e8c-9cc3-034cc44d3859
HOBTOpeHI/Ie OCHOBHBIX
100 MOHATHI ¥ METOJIOB Kypca https://lesson.academy-
7 knacca, 0000IeHne content.myschool.edu.ru/lesson/0f1e828d-f10a-
3HAHMIA 4cc9-962a-bf51aa8a3edd
101 HToroBasi KOHTpOJIBbHAS
padora
HOBTOP? HHE OCHOBHPIX https://lesson.academy-
102 171(;1{]1?1414 1 g[egOHOB ypea content.myschool.edu.ru/lesson/acf0d639-dc8b-
cea, ODODIICHHE 45e8-b779-ca299708d40e
3HAHUU
OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

8 KJIACC

aMma | Man
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Ne Tema ypoka DJIeKTpOHHbIe LN (poBbIE
n/n Jara o0pa3oBaTe/IbHbIE Pecypchl
(Buéamorexa IJOK?)
https://lesson.academy-

1 PanronanbHbIC BBIpaXKCHUS content.myschool.edu.ru/lesson/41077d5e-

d8aa-4b67-9b4f-32402a0c6168
OcHOBHOE CBOTCTBO APOH https://lesson.academy-

2 Coxpamenye poGeii ' content.myschool.edu.ru/lesson/28bff541-

4c43-4b3f-b34a-2ba5369e139d
OcHOBHOE CBOTCTBO APOtH https://lesson.academy-
3 Coxpamene poGeii ' content.myschool.edu.ru/lesson/741c9a60-
0860-44f7-9778-b761f0e7963c
CrnosxeHue U BBIYUTaHUE JIpoOeit https://lesson.academy-
4 content.myschool.edu.ru/lesson/97319508-
C OAUHAKOBBIMU 3HAMCHATCIISIMU 1403.'42f3'b33f'f0f4556bd789
CrnoxeHue U BbIUUTAHHE APOOEH https://lesson.academy-

5 content.myschool.edu.ru/lesson/896dd993-

© PAsHBIMH SHAMCHATEIAMHI 9c3c-4b9a-h8e8-68cdd824a071
6 CrnosxeHue ¥ BBIYUTaHUE Jpooeit
C pa3sHbIMH 3HAMCHATCIISIMH https:/”esson_academy_

7 CiioxeHue ¥ BEIYUTaHUE APoOeit content.myschool.edu.ru/lesson/215bb78c-
C pa3HbIMU 3HAMCHATEIISIMU a68c-4246-814e-21e06f8c2f61

8 KonTpoabHas padora Nel
Vanoskenne 1poGeii https://lesson.academy-

9 Bosseenue apobeii 'B CTCIICHE content.myschool.edu.ru/lesson/55145e4c-
beOf-4del-ad72-59c85b46e7d8
https://lesson.academy-

10 Jlenenue apoodeit content.myschool.edu.ru/lesson/58e482f8-
fb5e-4ea7-a0fe-49b6a48c03c8

[IpeoOpazoBaHue parMOHATBLHBIX https://lesson.academy-
11 BEIDAKCHE content.myschool.edu.ru/lesson/b950bb5b-
P 3588-43a0-93c0-c47255af4d43
[IpeoOpazoBaHue parMOHATBLHBIX https://lesson.academy-
12 BLIDAKCHE content.myschool.edu.ru/lesson/alac9651-
P a99c-4e79-9ac7-cc50f9eh557f
13 [IpeoOpazoBaHue parMOHATBLHBIX
BBIPA)KCHUH https://lesson.academy-
14 IIpeoOpazoBaHue palHOHAIBHBIX content.myschool.edu.ru/lesson/4f12e4a3-
BBIPaXKCHHUI c028-4346-bc4a-193a40bch9f9
https://lesson.academy-

15 Oyukius y = K/X u e€ rpadux content.myschool.edu.ru/lesson/e332ca9b-
4e29-40dc-ab28-4131e813ca73

16 KonTposbHas padora Ne2

17 JeiicTBUTEIbHBIE YN CJIA https://lesson.academy-

KpapaTHbie KOPHH. 5 content.myschool.edu.ru/lesson/15188204-

18 ApHOMETHYCCKUi KBAJPATHBI 2648-4205-9288-f16ca982935h

KOPEHb
19 KBanpaTHble KOpHH. https://lesson.academy-

ApupmeTnueckuii KBapaTHbINA

content.myschool.edu.ru/lesson/536e36ec-




b369-4b87-8ac85 14887716 001uas npor
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KOpPEHb

20 VpasHenue X2 = a
Haxoxnenue mpuOamkEHHBIX https://lesson.academy-

21 e p content.myschool.edu.ru/lesson/72e86229-
SHATCHIH KBA/PATHOTO KOPI 8fc8-4a9b-aa4b-f5b58c8b5e49

https://lesson.academy-

22 OyuKIHsT y = VX content.myschool.edu.ru/lesson/038bea4f-
b117-4ff0-bbc4-7d45a4e5f979

23 KBaapatHblii KOpeHb U3 https://lesson.academy-

NPOU3BE/ICHUSA U POOH content.myschool.edu.ru/lesson/50073c7c-

24 KBaapaTHbIii KOpEHb U3 CTCIICHU 8218-4841-bfd9-29b3159caaad
BriHecenre MHOKHUTENS 3a 3HAK

25 KOpHs. BHECEHME MHOKHTEIISI )

101 3HAK KOPHS https://lesson.academy-
content.myschool.edu.ru/lesson/c27dd068-
BriHecenne MHOKUTENS 3a 3HAK 9e41-48db-8384-8fdc107e95a0

26 KopHs. BHeceHne MHOKUTES
110/ 3HaK KOpHs
neod . https://lesson.academy-

27 PEODPASOBANHE BLIPAKCHIH, content.myschool.edu.ru/lesson/a20b4a94-
CONCPAATIUIX KBApATHEIE KOPHH 41e9-4203-ab82-693fff6cd97e
neod . https://lesson.academy-

28 PEODPASOBANHE BLIPAKCHIH, content.myschool.edu.ru/lesson/a6583¢37-
COACPATIUIX KBApATHEIE KOPHH 82cc-4956-8186-7¢1249¢3689d
neoBpasoBatie I5oi https://lesson.academy-

29 5 I/IKEE‘IOBB HHC ABOMHAIX content.myschool.edu.ru/lesson/668edfde-
pax bb12-4aca-9d3c-ea288cech086

30 KonTposabHas padora Ne3
HemoHLLe KBAXDATHELE https://lesson.academy-

31 S P content.myschool.edu.ru/lesson/37474032-
P 1389-4407-9443-4daf817080bc
HeroHbe KBAIDATHELE https://lesson.academy-

32 AP content.myschool.edu.ru/lesson/264ec932-
ypaHerm 3601-4b7e-9aad-6d9821e638f8
DODAMYIA KODHEH KBATPATHOM https://lesson.academy-

33 PMY. p AP content.myschool.edu.ru/lesson/f778010c-
YpasHeHm 76c2-48d3-ab4c-2ee2d5e9dbel
DODMYIA KODHEH KBATPATHOM https://lesson.academy-

34 PMY. p AP content.myschool.edu.ru/lesson/929f71c6-
YpasHeHm Obcf-49h0-h836-692243f1097d

https://lesson.academy:-

35 Pemenue 3amau content.myschool.edu.ru/lesson/ecf15f1d-
3088-47ff-8147-9d2a30c3c6fe
https://lesson.academy-

36 Penrenue 3amau content.myschool.edu.ru/lesson/efff4ee5-
43e9-41c6-bb34-96ce2511df6d
https://lesson.academy-

37 Teopema Buera content.myschool.edu.ru/lesson/3a4e03e9-
8f01-46ea-bc71-96f1f68de285
https://lesson.academy-

38 Teopema Buera content.myschool.edu.ru/lesson/f1bc87dc-

1e40-4359-bbfc-45477d480f45




pamMma | Mar

39 KonTposbHas paora Ned ®denepanbHas paboyas nmpor

40 E:SEEMHHH TPEXTIICH 1 €10 https://lesson.academy-

. . content.myschool.edu.ru/lesson/f727c5a4-

41 KBajpathpiii TpExtIcH 1 ero c3ce-4eec-h492-eaefc64f4abe

KOpHHU
42 Paznoxenue kBapaTHOro
TPEXYJICHA Ha MHOXUTCIIN
PassI0%EHIE KBAZIPATHOTO https://lesson.academy-
43 TPEXIICHA HA MHOKHTEIIH content.myschool.edu.ru/lesson/d7b1c794-
2188-498a-aece-9558e325439d
44 Pa?:JIO)KeHI/IC KBaJpaTHOTO
TPEXYICHA HAa MHOXUTCIIN
Permerte ApoGHBIX https://lesson.academy-

45 . content.myschool.edu.ru/lesson/642a81ee-
PAHOHARHEIX ypanHer 5d8d-463b-8fc1-ad43613d52ba

16 Pemenne npoOHBIX
palMOHAJILHBIX YPABHCHUH https://lesson.academy-

47 Perrenne 1poOHBIX content.myschool.edu.ru/lesson/ab5d9b1b-
palMoHAIBHBIX YPaBHCHHH 660b-4558-9991-28239f266dbf

https://lesson.academy-

48 Permrenue 3amau content.myschool.edu.ru/lesson/ed852b7d-
7315-4d7d-b5ed-445ce72aff8a
https://lesson.academy-

49 Pernrenue 3amau content.myschool.edu.ru/lesson/d62cdcd9-
ee87-4d7d-b8e0-79f91b84eead
https://lesson.academy-

50 Pernrenue 3amau content.myschool.edu.ru/lesson/62e90412-
3b37-48b5-8ce2-ccal26d919ae

VYpaBHeHue ¢ 1ByMst

ol https://lesson.academy-

HCPEMCHHBIMI U CTO IPApHK corr\)tent.myschooI.eduyrullesson/fdd71da1-

52 YPABHCHHUE C ABYM b28a-4551-bc38-0381cae31c39

MIEPEMEHHBIMU U €T0 Tpaduk
I/ICCJ'IGI[OBaHI/IC CHUCTEM IBYX
>3 ﬁgg:ﬁ:;ﬁbﬁiwemﬂ © MBI https://lesson.academy-
content.myschool.edu.ru/lesson/dbadf166-
Hceneiosanue cucreM AByx 3c9d-45¢0-95fe-e767f2c784fa
54 JTUHENHBIX YpaBHEHUN C ABYMS
INCPEMECHHBIMU

55 gﬁgiiq;;ﬁg;nﬂo;w pettieit https://lesson.academy-

» content.myschool.edu.ru/lesson/413¢3295-

56 I'padureckuid crocod pemenus 9bfd-deda-b2el-e1731h95210e

CHUCTCM YpPABHCHHUU
57 AnreOpandeckuii crnocoo
peIICHUs CHCTEM ypaBHCHUH https://lesson.academy-

58 AnreOpanyeckuii criocoo content.myschool.edu.ru/lesson/ce19c98d-

pELICHHUS] CUCTEM YpaBHEHUH 1e63-480d-9bec-6a58c28e19al

59 AnreOpandeckuii crocoo

pCHICHUA CUCTEM ypaBHCHI/Iﬁ

60 Pemenue 3a1a4 https://lesson.academy-

61 Pemenue 3amau content.myschool.edu.ru/lesson/c174clec-

62 Pemrenue 3a1au 84c0-44ba-a38b-8045983999¢3

63 KonTpouabHas pagora Ne5
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64 YuciioBble HEPABEHCTBA https://lesson.acateinya b 1as pabotas npor
. content.myschool.edu.ru/lesson/4c70088b-
65 CBoiicTBa YMCIIOBBIX HEPABEHCTB 7b17-4590-941-b655ch125562
CosKeH e 1 yMHOKEHHE https://lesson.academy-

66 JHCTOBBIX HEPABEHCTS content.myschool.edu.ru/lesson/4a4a90c6-

180c-4053-a3ab-3b1c841595e4
CosKeH e 1 yMHOKEHHE https://lesson.academy-

67 JHCTOBBIX HEPABEHCT content.myschool.edu.ru/lesson/6275bd88-

7558-4c67-98ch-6a82db03982a
[lepeceuenue u oObeTUHEHNE https://lesson.academy-

68 MHOKCCTS content.myschool.edu.ru/lesson/8c6db1d4-
8a2a-4dc7-9479-8fb2b531d0ac
https://lesson.academy-

69 YucioBbie MPOMEKYTKH content.myschool.edu.ru/lesson/f30ebefb-
73c9-42cb-bf3c-25c4aecd9c6d

Pemenue HepaBeHCTB € OTHOM https://lesson.academy-

70 HepeMeHHoi content.myschool.edu.ru/lesson/9f76bbf5-

f9d9-408d-9cd8-9776f59ee235
Pemenne HepaBeHCTB € OTHOM https://lesson.academy-

71 HepeMeHHoi content.myschool.edu.ru/lesson/0dcb57d2-

bc44-47db-975e-4e7189¢f359¢
Pemenue cucteM HEpaBEHCTB C https://lesson.academy-

72 OHOM TepeMeHHOf content.myschool.edu.ru/lesson/3ebl4bfe-

9236-49e7-8a49-c45873a54d77
Pemenue cucteM HEpaBEHCTB C https://lesson.academy-

73 OO TepeMeHHOf content.myschool.edu.ru/lesson/09af4262-
143b-4€97-9024-310fbf63703f

74 KonTpoabHas padora Ne6

Oynkiusa. O01acTh ONMpeaeIeHIS
75 1 MHO>KECTBO 3HAYCHUI
byHKIIUN
Oyukiusa. O61acTh onpeaeaeHus https://lesson.academy-
76 1 MHO’KECTBO 3HAYCHHI content.myschool.edu.ru/lesson/8c7dee3d-
byHKIIN 543f-4e03-91b1-d43efdec63ae
Oynkuus. O6nacts onpeaeneHus
77 1 MHO>KECTBO 3HAYCHUI
byHKIIH

8 CaotictBa yHKIUN https://lesson.academy-

79 CaoiicTBa (hyHKIIUU content.myschool.edu.ru/lesson/fc5d503b-

80 CaoiicTBa (GyHKLIUH 1357-496a-9263-075cc1712e74

81 CBoticTBa IMHEIHOI (yHKINNI https://lesson.academy-

82 CoiicTBa THHEHHOW (QYHKIMH content.myschool.edu.ru/lesson/25a01f8c-

83 CBoiiCTBa IIMHEHHON (yHKIHIK a26f-4c48-b8c7-b4fcc5974159

Crofictsa byHKImit y = K/X 11 y = https://lesson.academy-

84 % content.myschool.edu.ru/lesson/038bea4f-
b117-4ff0-bbc4-7d45a4e5f979

85 ?/)](3 ofictsa (ymkumii y = K/X n y https://lesson.academy-

. o — content.myschool.edu.ru/lesson/e332ca9b-

86 5)’(30”“‘33 byt y = kixny = 4e29-40dc-ab28-4131e813ca73

87 Ienast u {poOHAas YACTH YKCIa https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/6275bd88-7558-4c67-98cb-6a82db03982a
https://lesson.academy-content.myschool.edu.ru/lesson/6275bd88-7558-4c67-98cb-6a82db03982a
https://lesson.academy-content.myschool.edu.ru/lesson/6275bd88-7558-4c67-98cb-6a82db03982a
https://academy-content.myschool.edu.ru/lesson/0dcb57d2-bc44-47db-975e-4e7189cf359c
https://academy-content.myschool.edu.ru/lesson/0dcb57d2-bc44-47db-975e-4e7189cf359c
https://academy-content.myschool.edu.ru/lesson/0dcb57d2-bc44-47db-975e-4e7189cf359c

content.myschoG 1t tuHEsSon? DepTaeago  parviva | Ma:
efaa-4a56-ba36-21bbc9e1c873

88 KonTpoJsbHas pagora Ne7
OrnpezenieHre CTENEeHH C 1IEeITbIM https://lesson.academy-

89 pel 1 content.myschool.edu.ru/lesson/31ba3859-
OTPHLATCILHBIM HOKAsaTEIeM Sad6-41d1-9979-41324ebbd15b

90 CBoiicTBa CTEIICHH C ICJIBIM
IIOKa3aTeJIEM

91 CBolicTBa CTEIICHH C ICIBIM
[10Ka3aTeJIeM https://lesson.academy-

92 CBoiicTBa CTENCHH C LIEIbIM content.myschool.edu.ru/lesson/6b1d0581-
ITOKa3aTejeM 0625-4793-960e-b49f99f44146
TToHATHE CTARAAPTHOTO BUA https://lesson.academy-

93 anesa content.myschool.edu.ru/lesson/9ecf9089-

5630-49ad-a46f-04109df8d492
Pemrenue 3amgau ¢ 60abuMu 1 https://lesson.academy-

94 content.myschool.edu.ru/lesson/595a95da-
MAIBIMH HHCTAMH 147f-4544-9459-f381169313e7
Oy y = X L1y = X 211 1x https://lesson.academy-

95 cholicTa content.myschool.edu.ru/lesson/ccf05c2d-

d3ba-4d19-83a9-4404aaa4c9cl

96 KonTpoabHas pagora Ne§

[ToBTOpEHHE OCHOBHBIX MTOHATHI https://lesson.academy-

97 M METOJIOB peleHuii kypca 7 u 8 content.myschool.edu.ru/lesson/e502b11a-
KJIaCCOB, 0000IIEHNE 3HAHUI t527-4715-9¢16-3he6h96388a4
[ToBTOpEHHE OCHOBHBIX MOHATHI https://lesson.academy-

98 M METOJIOB peleHuit kypca 7 u 8 content.myschool.edu.ru/lesson/bc13fb13-
KJIACCOB, 0000IIEHNE 3HAHNI b2a2-45bd-a80a-c0b1e212d08b
[ToBTOpEHHE OCHOBHBIX MMOHATHI https://lesson.academy-

99 U METOJIOB peleHuii kypca 7 u 8 content.myschool.edu.ru/lesson/6b866ef0-
KJIaCCOB, 0000IIIEHNE 3HAHUI d216-4538-aa80-a8bb539¢c3h68
[ToBTOpEHHE OCHOBHBIX MTOHATHI https://lesson.academy-

100 1 METOJIOB pelleHui Kypca 7 u 8 content.myschool.edu.ru/lesson/d9776075-
KJIaCcCOB, 0000IIEHNE 3HAHUI 5ed4-4e26-9de7-7515df5¢953e

101 HToroBasi KOHTpOJIBLHAS
padora
IToBTOpEHHE OCHOBHBIX MOHATHIA https://lesson.academy-

102 U METOJIOB pellieHui Kypca 7 u 8 content.myschool.edu.ru/lesson/600f22a4-

KJIacCoOB, 0000I1IeHe 3HAHUH

c9ea-42c¢3-a20c-aaac7fh16061

OBIIEE KOJIMYECTBO YACOB ITO

I[TPOI'PAMME
9 KJIACC
No DJIeKTpOHHbIe M poBbIe 00pa3oBaTeIbHbIE
n/-n Tema ypoka ata pecypcsl
A (Bubanoreka IIOK®)
1 JleiicTBus Hall https://oblakoz.ru/conspect/488219/mnozhestvo-




HGfICTBPITCJIBHbIMPI qHucJjiaMu

JencTBus Haj

deystvitelnyh-chise@cﬂcl’ﬂﬂb“aﬂ pabouas nporpam

2 HGﬁCTBHTCHBHHMH quciiaMun

3 CpaBHeHHE JEHCTBUTEIBHBIX
qHCe https://oblakoz.ru/conspect/488147/sravnenie-

4 CpaBHeHHE IEHCTBUTEIBHBIX deystvitelnyh-chisel
YHUCECII

5 [TorpemHoCTh ¥ TOYHOCTH
HpHUOJIMKEHHS https://oblakoz.ru/conspect/534390/priblizhennye-

5 [MorpenHocTh ¥ TOYHOCTD vychisleniya-i-ocenka-rezultata-vychisleniya
TIPUOTVKCHUS
Pazmepsl 00BEKTOB

7 OKpYXKAloIllero - Mupa © https://lesson.academy-

JUTUTEIBHOCTh TPOIIECCOB B content.myschool.edu.ru/lesson/eed35836-9d4b-
OKpYIKaroIeM MUpe 4715-96df-919191beaf47
Pazmepsl 00BEKTOB

8 OKPYXAIOIIETO Mupa U
JJIATCIIBHOCTE MPOLECCOB B
OKpyXKaroleM Mupe https://lesson.academy-

9 [TpakTHKOOPUEHTUPOBAHHBIE content.myschool.edu.ru/lesson/86a70cd5-3594-
3a7a49n 4e78-affe-a26c6b381172
[IpakTHKOOpHUEHTHPOBAHHBIE https://lesson.academy-

10 v content.myschool.edu.ru/lesson/344df16b-10f8-

4e29-8dc4-5971b525f090
[IpakTHKOOpHUEHTUPOBAHHbIE https://lesson.academy-

11 sanaun content.myschool.edu.ru/lesson/c5ea27ee-136e-
428c-b8db-d92369adf603
https://lesson.academy-

12 [TpakTHKOOPUEHTHPOBAHHBIC content.myschool.edu.ru/lesson/d0201235-22f3-

3aJ1a41 472-9144-23a5c5a53¢c5d

13 KonTpoabHas padora Nel
CBoficTEa TETHOCTI I https://lesson.academy-

14 HEUETHOCTH (yHKIIHI] content.myschool.edu.ru/lesson/e84elfea-9c8d-

4205-b50c-606a42ed6844

15 CBoiicTBa YETHOCTH U
HEYETHOCTH HYHKIUM https://lesson.academy-

16 CBoiicTBa YETHOCTHU H content.myschool.edu.ru/lesson/f13c0138-f000-
HEu€THOCTH (PyHKIIHT 4d0c-8e81-ca5566f5516d
T'padpku 1 cpoiicTsa https://lesson.academy-

17 HEKOTODHIX BIIOB hyHKIIHIi content.myschool.edu.ru/lesson/71444546-bd77-

PRIX BHAOE Qi 409a-h3a8-2a2875a5269
T'padpku 1 cpoiicTsa https://lesson.academy-
18 HEKOTODHIX BIIOB hyHKIIHIi content.myschool.edu.ru/lesson/280cba4d-1f10-
PRIX BHAOE Qi 4a4b-98f0-cc669c9838dd
T'padukH 1 crofictsa https://lesson.academy-
19 HEKOTOPBIX BHIOB (hyHKIIIi content.myschool.edu.ru/lesson/7e98c13d-4c5d-
P YK 4e85-h7¢1-609320341€08

20 Oyukuus y = ax?, eé rpaduk https://lesson.academy-

U CBOWCTBA content.myschool.edu.ru/lesson/6e158e50-f8e8-

21 Oynkims Yy = ax?, eé rpaduk 488f-96ec-e7f72cf34c53

1a | Ma



U CBOICTBA

®enepanbHas paboydast mnporpam

I'paduk bpynxkuuit y = ax? +

https://lesson.academy-

22 nuy=a(x-m? content.myschool.edu.ru/lesson/f8ffa363-8aee-
44bd-bb3e-427eb3c69167
23 I'padux pynxumii y = ax® +
nuy=a(x-m)’ https://lesson.academy-
24 I'paduk pynkumii y = ax? + content.myschool.edu.ru/lesson/cf119b1b-4405-
nuy=a(x - m)? 46a5-9623-ebal20bb4eaa
Toctpoenue rpaduxa https://lesson.academy-
25 KBaPATINHOM (yHKIIH content.myschool.edu.ru/lesson/6464c3b8-6e8a-
4c67-80cd-2d008dd377¢c3
26 [TocTpoenue rpaduka
KBaJIPATHIHON PYHKIIHH https://lesson.academy-
27 [Moctpoenue rpaduka content.myschool.edu.ru/lesson/93e55733-e0c0-
KBaJPaTUIHON HYHKIHH 4a9f-b6cf-b2891b2ad7ac
28 JpoOHo-nuHelHast GyHKITUS
u e€ rpaduk
29 KonTpoabHasi pabora Ne2
30 ie()n;;ggameme fero https://lesson.academy-
content.myschool.edu.ru/lesson/8c2b8407-a025-
31 Henoe ypasuenue u ero 4e65-ab58-83¢1624e3bfb
CBOHUCTBA
6 https://lesson.academy-
32 JIpODHEIC paiHOHAbHEIE content.myschool.edu.ru/lesson/087b4646-e8f1-
ypapHem 429e-8f8c-6a9572c14582
6 https://lesson.academy-
33 JIpODHEIC paiHOHATbHEIE content.myschool.edu.ru/lesson/ee846e1b-59a5-
ypapHem 40c1-b561-008ae1bad05e
Penienne TeKCTOBBIX 3a/1a4 C https://lesson.academy-
34 HOMOIIBIO ypaBHeHHit content.myschool.edu.ru/lesson/003f22cf-e2ea-
4643-b147-169a33d2eb50
35 Pemenne TCKCTOBBIXvBa,I[a‘I C
NIOMOIIIBIO YpPaBHCHUU https://lesson.academy-
36 Perrenne TEKCTOBBIX 3a/a4 C content.myschool.edu.ru/lesson/51f2aa74-dc7d-
MIOMOII[bIO YPaBHEHHIA 41ca-a9f1-425246f4ebd6
37 KontpoabHas padora Ne3
Pemienne HepaBeHCTB BTOPOiA
38 EE;I;;H;; ool“f o https://lesson.academy-
- content.myschool.edu.ru/lesson/51386¢cd-d57c¢-
Pemienue HepaBSHCTB BTOpOU 48d8-9775-00f2€&62f19b
39 CTEIEHM C OJTHOU
IIEPEMEHHOM
Pemienue HCEPAaBCHCTB
40 https://lesson.academy-
VETOAOM HETEpRATIOB content.myschool.edu.ru/lesson/77f5e0bc-4e2a-
41 Peuenne nepasencrs 4a7e-b014-6d2132144c01
MCTOJOM MHTCPBAJIOB
PellteHHe HepaBEHCTS https://lesson.academy-
42 METOZIOM HHTEPBAOB content.myschool.edu.ru/lesson/4be59283-f518-
440d-a2d4-fae249d004fe
43 KonTposabHnas pabora Ned
44 YpaBHEHHE C ABYMSI https://lesson.academy-

1a | Ma



NIEpEMEHHBIMH H €T0 rpaduk

YpaBHeHHE ¢ IByMS

content.myschool.edif féNasseryfdd7Ida T 5280 M
4551-bc38-0381cae31c39

45
MIEPEeMEHHBIMU U €r0 rpaduk
46 VYpaBHeHHE ¢ IByMS
NEpEMEHHBIMH U €T0 rpaduk
Pemrenne cucrem ypaBHEHUIN
47 https://lesson.academy-
;HBYM;I TTCPCMCHHBIMH . content.myschool.edu.ru/lesson/dbadf166-3c9d-
48 CILICHHE CHCTEM YpaBHCHHH 45¢0-95fe-e767f2c784fa
C ABYMs IICPCMECHHBIMU
Pemrenne cucrem ypaBHEHUI
49 https://lesson.academy-
;HBYM;I TTCPCMCHHBIMH Z content.myschool.edu.ru/lesson/ce19¢98d-1e63-
50 CILICHHE CHCTCM YPaBHCHHH 480d-9bec-6a58c28e19al
C ABYMS IEPECMEHHBIMU
HccaenoBanue cUCTEMBI
o1 JIBYX JIMHEHUHBIX YPABHEHUN C hitps://lesson.academy-
ABYMA [EpICHHINE content.myschool.edu.ru/lesson/413c3295-9bfd-
Hccnenoanme cueTembl 4eda-b2e1-e1731b95210e
52 JBYX JJMHEWHBIX YPABHEHUN C
JIBYMsI IEPEMEHHBIMU
Pemrenue 3a1a4 ¢ IOMOIIBIO
53 CHCTEM YpaBHEHHH BTOPOM https://lesson.academy-
et content.myschool.edu.ru/lesson/c174clec-84c0-
Pemenue 3aza4 ¢ momompro 44ba-a38b-8045983999¢3
54 CUCTEM ypaBHEHHI BTOPOM
CTCIICHU
Pemrenye 3a1a4 ¢ IOMOIIBIO
55 CUCTEM ypaBHEHHI BTOPOU https://lesson. academy-
et content.myschool.edu.ru/lesson/c174clec-84c0-
Pemenue 3aza4 ¢ momompro 44ba-a38b-8045983999¢3
56 CHUCTEM ypaBHEHHI BTOPOM
CTCIICHHN
H
57 H:;)eﬁ:g;ﬁj; ABYMA https://lesson.academy-
q content.myschool.edu.ru/lesson/69c7ala2-96e2-
58 CPABCHCTBA € JIBYMA 49a4-9e3a-0391a8306f6¢
IICPCMCHHBIMU
59 HepaBeHCTBa C IBYyMsI
IIEPEMECHHBIMU
H: ABCHCTEA © ABVA https://lesson.academy-
60 e peMeHHHMH FBYM content.myschool.edu.ru/lesson/3d1e0a4f-82eb-
P 4429-8925-b436a62727ef
61 HepaseHctBa ¢ nByms
NEPpEMCHHBIMU
C
62 ;[ECT?:;I iﬂlﬁf}iﬁ; ¢ https://lesson.academy-
CyM P content.myschool.edu.ru/lesson/6381bc88-90f0-
63 HCTEMBI THEPABCHCTE © 4399-8db3-1642e69beec2
ABYMA ICPEMCHHBIMU
64 CHucTeMbl HCEPABCHCTB C
ABYMs IICPEMCHHBIMHA
CI/IyCl\’/II“eMLIpHe ABGHCTE C https://lesson.academy-
65 BVMS I l\f — content.myschool.edu.ru/lesson/6381bc88-90f0-
ABYNA TIepeme 4399-8db3-1642e69beec?
66 CHcTeMbI HCEPABCHCTB C

ABYMA ICPCMCHHBIMU

1a | Ma



Hexkoropsie npuémsl
peLIeHusl CUCTEM YPaBHEHUM

®enepanbHas paboydast mnporpam

67 N
f{i;g;i;iﬁ;ﬂ © ABYMA https://lesson.academy-
- content.myschool.edu.ru/lesson/9e089a06-e903-
Hexotopsie npuéuer . 4b41-aff3-902625a28810
68 pemeHUH;I CHUCTEM YpaBHEHUU
BTOPOU CTCIICHU C IBYMS
NEPCMECHHBIMU

69 KonTposabHas padora Ne5
https://lesson.academy-

70 [TocnenoBaTeIbHOCTH content.myschool.edu.ru/lesson/48b22df4-61ee-
4aac-a3a7-740566812c86
https://lesson.academy-

71 [TocnenoBaTeIbHOCTH content.myschool.edu.ru/lesson/9e8207ca-8463-
43e4-859b-552bbb8c5067

Omnpenenenue
apupMeTHuIecKon
72 nporpeccuu. ®opmyna nN-co
:;Zi;eipcpﬁmmqecmn https://lesson.academy-
content.myschool.edu.ru/lesson/c06e4982-375a-
Onpenenenne 409¢-aef7-9804500814a7
apudMeTHIECKOn
73 nporpeccuu. ®opmyna N-co
4jieHa apupMeTHIecKoit
IIpOrpeCcCuu
dopmyiia CyMMBI TIEPBBIX N https://lesson.academy-
74 YJICHOB apr(PMETHUECKOM content.myschool.edu.ru/lesson/c46481al-f26b-
IPOrPECCUU 413f-9df5-048ed5766e9d
dopmyra CyMMBI IEPBBIX N https://lesson.academy-
75 YICHOB apu(PMETHIECKOM content.myschool.edu.ru/lesson/012a00cd-d26e-
IPOrpeccuu 46b1-867d-c8f29f90dala
dopmyiia CyMMBI IIEPBBIX N https://lesson.academy-
76 YJICHOB apH(PMETHUECKOM content.myschool.edu.ru/lesson/d70e2d8e-b627-
IPOrpeccuu 4f3c-bd26-b3a3ec7eeb9c
7 KonTpoabHas padora Ne6
Onpenenenue
FeOMeTqueCKOﬁ
78 nporpeccuu. Gopmyna n-co
HJICHa FCOMeTpI/I‘ICCKOﬁ
mporpeccn https://lesson.academy-
content.myschool.edu.ru/lesson/507bdb90-1434-
Onpenencuue 4c7b-9ac8-204fd477e0e
TreOMETPHUICCKOUN
79 nporpeccun. ®opmyia nN-co
HJICHa FCOMeTqueCKOﬁ
[IPOrpeCCUu
Onpenenenue
reOMEeTPHYECKOH https://lesson.academy-
80 nporpeccuu. @opmyina N-eo content.myschool.edu.ru/lesson/d6a470a3-d2ce-
YJIEHA TEOMETPUUYECKOU 4a40-a731-8327f0ca3509
[IpOrpecCuu
81 dopmyna CyMMBbI IEPBBIX N https://lesson.academy-

YJICHOB FCOMCTpI/I‘-ICCKOI\/Il

content.myschool.edu.ru/lesson/2ca3d7c1-03de-

1a | Ma



IIpOrpeccuun

455b-8a47-f359be8827652 1bHas pabouas nporpam

®opmyiia CyMMBbI IEPBBIX N

https://lesson.academy-

82 YJICHOB F€OMETPHYECKOI content.myschool.edu.ru/lesson/e1d7ff17-30d5-
POrpeccHu 456f-b02d-8a72fc91cc5d
dopmyiia CyMMBI TIEPBbIX N https://lesson.academy-

83 YJICHOB T€OMETPUYECKOI content.myschool.edu.ru/lesson/2a4dfaad-5e10-
IPOTrPECcCUun 4e20-b5e9-15f3e8a6511b

84 KonTposabHas padora Ne7
[ToBTOpeHue, 0600IICHUE U https://lesson.academy-

85 crCcTeMaTH3aIKs 3HAHUM. content.myschool.edu.ru/lesson/fd524c54-b232-
PeriieHne TEKCTOBBIX 33124 46b1-886b-d46450de0657
[ToBTOpeHue, 0000IICHNE U https://lesson.academy-

86 cHCcTeMaTH3aIHs 3HAHU. content.myschool.edu.ru/lesson/04b6f9ca-f601-
PerreHne TEKCTOBBIX 3a1a4 4165-bf38-1d91a53c6666
[ToBTOpeHue, 0000IICHNE U https://lesson.academy-

87 cHCcTeMaTH3aIlus 3HAHUM. content.myschool.edu.ru/lesson/5fc739d3-8284-
Pelmenue TEKCTOBBIX 3a1a4 41ef-aea5-8297b5f15587
[ToBTOpEeHUE, 0600IICHNE 1

88 CHCTEeMaTH3aIHs 3HAaHUM. https://lesson.edu.ru/lesson/6524a513-3b2b-4bdf-
Perenue TEKCTOBBIX 3a1a4 8816-74fd80a494a2
apu(MeTHyeCKuM crocooomM
[ToBTOpEeHuEe, 0600IICHNE 1

89 cHCTeMaTH3aIHs 3HAHUM. https://lesson.edu.ru/lesson/83437afb-1171-4640-
Pemienune TekCTOBBIX 3a1a4 ae6f-e0d5bf2b55e5
apru(pMETHIECKUM CTIOCOOOM
[ToBTOpEeHUE, 0600IICHNE 1

90 CHCTEeMaTH3aIKs 3HaHHUHA. https://lesson.edu.ru/lesson/d2fdcb2d-737e-47b8-
Pemienune TeKCTOBBIX 3a/1a4 bh240-a3750fdOede8
apruMETHYECKUM CTIOCOOOM
IToBTOpEHUE, 0600IICHNE 1
cucTeMaTH3aIHs 3HAHUM.

91 ITpeo6pazoBanue https://lesson.edu.ru/lesson/9ffe6a94-7ec9-4e90-
anreOpandecKux 92fc-6e59626€8236
BBIPKCHUH, TOMTyCTUMbIE
3HAYCHUS
[ToBTOpEHUE, 000OIICHNE 1
cucTeMaTH3aIlHs 3HAaHUM.

92 IIpeoOpazoBanue https://lesson.edu.ru/lesson/976ccd0f-6cec-4cc8-
anreOpanvecKux 8169-c47f0683ee30
BBIPXKCHUH, TOMTYCTUMbIC
3HAYCHUS
[ToBTOpEHue, 06001mEeHNE U
cUCcTeMaTH3aIlus 3HAHUM.

93 [TpeoGpazoBanue https://lesson.edu.ru/lesson/57aa1072-4d08-4a5e-
anreOpanyecKux 842c-193d6715a9¢e2
BBIPXKCHUH, TOMYyCTUMbIC
3HAYCHUS
[ToBTOpEHue, 0600MmEeHNE U
CUCTeMAaTH3aIHsl 3HAaHHA.

94 IIpeobpazoBanue https://lesson.edu.ru/lesson/300af5fe-a089-405e-
anreOpanyecKux b021-1d2e2b2f30cO

BLIpa)KeHHfI, JOITYCTUMBIC
3HaA4YCHUA
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[ToBTOpEHue, 0600MIICHNE U
CUCTEMaTU3alrs 3HaHH.
@yHKIUU: IOCTPOCHHUE,
CBOMCTBA U3yYEHHBIX

GbyHKII

®enepanbHas paboydast mnporpam

https://lesson.edu.ru/lesson/3727c81c-aca4-469a-
823d-d5179f494ee3

96

[ToBTOpeHue, 06001IEeHNE 1
CUCTEeMaTU3alrs 3HaHH.
@yHKIUU: IOCTPOCHHUE,
CBOMCTBA U3yYEHHBIX

b yHKIHIA

https://lesson.edu.ru/lesson/98f08e60-6bd7-49ff-
a356-b6fc13870726

97

[ToBTOpenue, 06o0IICHNE U
CUCTEeMaTU3als 3HaHH.
@yHKIUU: IOCTPOCHHUE,
CBOMCTBA U3yYEHHBIX

byHKIMN

https://lesson.edu.ru/lesson/79483dbe-0dce-4309-
ab87-05ch67398hdc

98

[ToBTOpenue, 06o0IIEHNE U
CHUCTEeMaTU3als 3HaHH.
@yHKIUU: TOCTPOCHHUE,
CBOMCTBA U3yYEHHBIX

byHKIINN

https://lesson.edu.ru/lesson/f7483885-14b4-4bb2-
99cf-40d77cee85cd

99

[ToBTOpEeHuE, 0600IICHNE 1
CHCTEMAaTH3alMs 3HAHU.
I'padmueckoe pemienue
YpaBHEHUH U UX CUCTEM

https://lesson.edu.ru/lesson/23320da6-36f2-4458-

100

[ToBTOpEeHUE, 0600IICHNE 1
CHUCTEeMaTHU3als 3HaHHH.
I'paduaeckoe permenue
YpaBHEHUH U UX CUCTEM

bh014-aa0f01c259fe

101

HToroBasi KOHTPOJIbHASA
padora

102

O060011IeHE U
CHUCTEMATHU3AaLMs 3HAHUI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

TEMATHYECKOE IINTAHUPOBAHHUE

1a | Ma

7 KJIACC
Ne o/ Tema ypoxa JJIeKTPOHHBbIE HU(PPOBHIE
Jara o0pa3oBaTte/ibHbIE PeCypChl
(budianorexa IIOK?)
https://lesson.academy-
1 IIpsimast u oTpe3ok content.myschool.edu.ru/lesson/c51fafa5-

3111-49bd-b7b1-0e046bd1f701

https://lesson.academy-

2 Jly4 u yroj content.myschool.edu.ru/lesson/e25faebc-
8c21-4970-9501-735a5d8406fe

3 CpaBHeHHE OTPE3KOB U YIJIOB https://lesson.academy-
content.myschool.edu.ru/lesson/e25faebc-

4 JlinHa oTpeska

8c21-4970-9501-735a5d8406fe




Envaunel uamepeHus.

httpS://leSSOI‘l.%@WV“IM paboyast nporpamMmma

5 content.myschool.edu.ru/lesson/fb34b8c8-
HsMepHTEbHbIE HHCTPYMCHTEL 5927-422d-9398-8bfa3725e8a2
https://lesson.academy-

6 H3mepenne yrios content.myschool.edu.ru/lesson/82b889f0-
a64c-4483-9a9%e-4e9c98597¢81
https://lesson.academy-

7 CMeKHBIC U BEPTHKAJIBHBIC YIIIbI content.myschool.edu.ru/lesson/64ae8b57-
b661-4df3-ad17-ffale5efbel2
https://lesson.academy-

8 [MeprieHMKYISIPHBIC TPSIMBIC content.myschool.edu.ru/lesson/49589808-
d57d-4146-8c96-ecefbd89b10d
https://lesson.academy-

9 Pernrenue 3amau content.myschool.edu.ru/lesson/189b90ch-
f11a-440b-9a49-c1b1e491d3bb

10 KonTpoabHas padora Nel
https://lesson.academy-

11 TpeyrosbHUK content.myschool.edu.ru/lesson/9e91dce5-
a948-470c-b825-ac3dc5hc9c7a

12 [TepBrIit mpU3HaK paBEHCTBA

TPEYroJIbHUKOB https://lesson.academy-
13 [TepBbIii MpU3HAK PABEHCTBA content.myschool.edu.ru/lesson/0a0a86¢0-
TPEYroJIbHUKOB cf50-4049-81eb-71051ea43b31
https://lesson.academy-

14 [NeprieHAUKYIAP K MPAMOM content.myschool.edu.ru/lesson/eb2b63e9-
ba90-45f3-b425-5e918e7cf45b

Menunanbl, OMCCEKTPUCHI U BBICOTHI https://lesson.academy-

15 ’ content.myschool.edu.ru/lesson/bd06cd85-
TPEYTOJIBHIKA 9930-482-8399-4bae02262a5e
CBoiicTBa paBHOOCIPEHHOTO https://lesson.academy-

16 TDEVTOLHIKA content.myschool.edu.ru/lesson/d1130d88-

peyt 6175-4bfa-9c2d-8c5505b47a3c

17 Bropoit MpU3HAK paBeHCTBA

TPEYTOMBHHIKOB https://lesson.academy-
18 Broponi  mpu3Hak  paBeHCTBA content.myschool.edu.ru/lesson/62d635d1-
TPCYrOJbHUKOB 1582-47cd-ac38-89e01h529h22
o https://lesson.academy-

19 I}f :}T;LHH; (Ef SHaK paperctsa content.myschool.edu.ru/lesson/6de8fc4d-

4399-44c4-a68a-4c5b39f4b2fd
. https://lesson.academy-

20 I}? :;rﬂ(imm? (Ef SHaK paperetsa content.myschool.edu.ru/lesson/c63bd992-
7c46-4e73-acef-7d09011deded

21 OKpYXHOCTb https://lesson.academy-

29 [TocTpoenus nupkysIeM u content.myschool.edu.ru/lesson/d8a69c4a-

JTUHEHKOM 22a9-489f-ba34-28cdf7d8c115

23 [Tpumepsl 33124 Ha IOCTPOCHUE https://lesson.academy-
content.myschool.edu.ru/lesson/9b915d67-

24 Pemenne saza4 115¢-4736-8dde-e53dehdcefed

25 KontpoabHnas padora Ne2

26 Omnpenenenre napaienbHbIX https://lesson.academy-

IIPSIMBIX

content.myschool.edu.ru/lesson/2ed896fd-

| Mar



b317-4b9b-bf50-647500b61 P70 12 Iporpamva

IIpu3Haku mnapauIeIbHOCTH  JIBYX

https://lesson.academy-

27 content.myschool.edu.ru/lesson/99fd27ce-
HPAMBIX 7be2-4128-a830-7hchBa3d1bb7
N https://lesson.academy-

28 PHHAKH HAPaJLICILHOCTH JIBYX content.myschool.edu.ru/lesson/d0c7cf89-
HpAMEIX 5b47-4d8a-9b30-a5541cfc772
[MpakTryeckue crnocoobl https://lesson.academy-

29 MOCTPOCHHUSI MApaILICIbHBIX content.myschool.edu.ru/lesson/e646b32a-
PSIMBIX debd-4849-83f3-fale8c57bddb

https://oblakoz.ru/conspect/489005/pyatyy-

30 OO0 akcMoMax reoMeTpuun postulat-evklida-predstavleniya-o-

neevklidovoy-geometrii

31 Axcuoma MapaJiyICJbHBIX IMPAMBIX
Teopembr 00 yriax, oOpa3oBaHHBIX https://lesson.academy-

32 JBYMsI TIApAJUICIIbHBIMU TIPSMBIMH | content.myschool.edu.ru/lesson/e646b32a-
ceKymiei debd-4849-83f3-fale8c57bddb
Vst c COOTBETCTBEHHO https://lesson.academy-

33 napasuieIbHBIMH WIn content.myschool.edu.ru/lesson/e646b32a-
MEPIEHANKYIAPHBIMH CTOPOHAMHU debd-4849-83f3-fale8c57bddb

34 Perrenue 3amau https://lesson.academy-

content.myschool.edu.ru/lesson/15e0b6df-

35 Pewenne 3anaq a365-4a5f-966d-82ac968999e0

36 KontpoabHas pa6ora Ne3

37 I;:;iﬁig;gm yros https://lesson.academy-

. . content.myschool.edu.ru/lesson/ff6ef144-

38 OCTpOYrOIbHBI, NPAMOYTOJIBHBII 5175-42d2-b2b1-4b549191a07b
" TyHIOYT'OJIbHBIU TPEYT'OJIbHUKU
TeopeMa 0 COOTHOIIECHHUSIX MEKIY https://lesson.academy-

39 CTOpPOHAMH U YIiIaMH content.myschool.edu.ru/lesson/3a8288ac-
TPEyroJibHUKA ceed-4754-8289-7d43dbc08d6e

40 HepaBeHCTBO TpeyroabHUKa https://lesson.academy-

content.myschool.edu.ru/lesson/6¢84445d-

4l HepasencTso TpeyronbHuKa 77a5-47e3-86ef-89ee3d23dd2e

https://lesson.academy-

42 Perrenue 3amau content.myschool.edu.ru/lesson/3e701981-

e3f3-4b7f-aeb8-1d198762c862

43 KonTpoabHasi padora Ned
HekoTopsie cBOMCTBA U NTPU3HAKA https://lesson.academy-

44 HPAMOYTOTBHHIX TPEYFObHIKOB content.myschool.edu.ru/lesson/ae82bbf7-

aa2c-4462-acc5-d3fe4385cebl
I https://lesson.academy-

45 PH3HAKHA PaBeHcTBa content.myschool.edu.ru/lesson/Oca2f2c0-
HPAMOYTOIBHBIX TPEYTOIBHHIOR 60b6-4d62-h7a8-c65¢9140753
IIPH3HAKH DABEHCTEA https://lesson.academy-

46 p P content.myschool.edu.ru/lesson/3a95d2ed-
TPAMOYTOIIBHBIX TPEYTOIBHHIOB f508-4bbe-8744-2489e73bcaa7
PaccrosiHue OT TOUKH 10 IPSAMOM. https:/lesson.academy

47 E:;Zﬁggﬁg;ﬁi}; SIMBIMIL content.myschool.edu.ru/lesson/a82ec61c-

. 5784-4ddf-ada3-8b6a32691990

48 PaccrosiHre OT TOUKH J10 IPSIMOM.

| Mar



Paccrosinne mexay
HapaHJIeHBHBIMI/I HpHMbIMI/I

®enepanbHas paboydast nporpaMmma

[TocTpoenue TpeyronbHUKa 110

49 TpEM dIIeMEHTaM https://oblakoz.ru/conspect/489017/postroenie-

50 [ocTpoenue TpeyroabHUKA M0 treugolnika
TPEM BJICMCHTaAM

https://lesson.academy-

51 Perrenue 3amau content.myschool.edu.ru/lesson/dd1ecbf5-
94a8-4e76-9031-205aea2befch
https://lesson.academy-

52 Perrenue 3amau content.myschool.edu.ru/lesson/b1649f0e-
06af-4cb5-9d29-d2d67ebadb9c

53 KonTpoabHas padora Ne5
https://lesson.academy-

54 CBoCTBa OMCCEKTPUCHI yIiIa content.myschool.edu.ru/lesson/11562133-
8919-492¢-9019-2¢4804c1da58

Croiicrsa cepeHHHOro https://lesson.academy-

55 content.myschool.edu.ru/lesson/07f248e2-
HCPHEHARIIApPA K OTpesicy 6323-4b14-9144-191decc9088b
CBoficTBa MAMETPOB 1 XOpT https://lesson.academy-

56 content.myschool.edu.ru/lesson/41ebb012-
OKpyxHoCTH 8761-4819-8ac3-41h7e05f691b
Tpu crytad B3aMMHOTO https://lesson.academy-

57 PACHOTIOKCIILT  OKPYKHOCTH 11 content.myschool.edu.ru/lesson/33191dc7-
npAMo#t. Kacarenbias K 3125-4576-a988-2f654ca0f42c
OKPYXHOCTH
BIiCaRHAs 1 OMHCAHHAS https://lesson.academy-

58 OKPYSKHOCTH TpeyroJTbHITKa content.myschool.edu.ru/lesson/eba8e98b-

faf0-4b5e-81ea-73fd905a77a3

59 durypsi, CUMMETPUYHBIC https://lesson.academy-

OTHOCHUTEJIBHO TPAMOI content.myschool.edu.ru/lesson/838faal4-

60 OceBasi cUMMETpHS B €€ CBOWCTBA ¢100-4a85-ad2c-2e66ec635769
https://lesson.academy-

61 Perrenue 3amau content.myschool.edu.ru/lesson/558b3967-
ca83-4fc6-9db3-bf307a131078
https://lesson.academy-

62 Perrenue 3amau content.myschool.edu.ru/lesson/fb9ca7be-
7cd5-4382-ba21-3161996alc34

63 IToBTrOopenue. TpeyroibHUKH. https://lesson.academy-
content.myschool.edu.ru/lesson/960d22ff-

64 Hostopenne. TpeyronbHuxi. 75d7-4d92-95de-7cAdb4d2435d
[ToBTopenue. [1apannenbHbie https://lesson.academy-

65 npsimbie. CymMMa yrioB content.myschool.edu.ru/lesson/08612e4b-
TPEYroJIbHUKa 3e72-4704-8219-ccfo5f61772c

https://lesson.academy-

66 [ToBTOpenue. OKpYXKHOCTb U KPYT content.myschool.edu.ru/lesson/66e97d2b-
80e0-45aa-a1d6-a8035faf4239

67 HTorosasi KOHTpo/IbHAs1 padoTa
ToBTopeH e 1 0GoGIEHHE 10 https://lesson.academy-

68 content.myschool.edu.ru/lesson/6542b5d4-

Kypcy reomeTpuu 7 Kiacca

ab61-4338-a847-dee9b0d9f194

| Mar



OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

®enepanbHas paboydast nporpaMmma

8 KJIACC
Ne Tema ypoxa DJIeKTpPOHHbIe N (ppoBbIe
n/n Jara o0pa3oBaTe/ibHbIE pecypchl
(Buéamorexa IIOK®)
1 Brrmykiibrit https://oblakoz.ru/conspect/514564/vypuklye-
MHOTOYTOJIbHUK I-nevypuklye-mnogougolniki

2 YeThIpEXyroJbHUK https://lesson.academy-
content.myschool.edu.ru/lesson/5678c350-

3 | Mapanrenorpasu ad75-4239-b33a-22ae4808ad0b

TTpmsma https://lesson.academy-

4 O ———— content.myschool.edu.ru/lesson/1c613bbc-
0562-4fd8-a081-3936a38e21f2
https://lesson.academy-

5 Tpamnernus content.myschool.edu.ru/lesson/3dda7122-
2848-421a-a12b-7088b61add57
https://lesson.academy-

6 Teopema daneca 1 content.myschool.edu.ru/lesson/94f986fa-
6b69-4128-be83-f1c9371472f8

e T p— https://lesson.academy-

7 TpeyrombHIKa 1 content.myschool.edu.ru/lesson/0c85c697-
09fc-4116-8814-c3c2280805fe
https://lesson.academy-

8 CpenHsist TMHHS TPaNeHuu content.myschool.edu.ru/lesson/d8675165-
a6d6-44d0-b323-edd1df3638bb
https://lesson.academy-

9 [TpssMOYyTrOIBHHUK content.myschool.edu.ru/lesson/c21543a6-
e95f-4cal-bb22-d6233f1ca853
https://lesson.academy-

10 Pom06 u kBajapar content.myschool.edu.ru/lesson/368fce4a-
d5c7-4713-8b36-68131360b6e36
https://lesson.academy-

11 Pom6 u kBagpar content.myschool.edu.ru/lesson/5¢255701-
4716-4c60-9e6¢-cfob20b4ba32
https://lesson.academy-

12 LleHTpanbHas cuMMETpUs content.myschool.edu.ru/lesson/e0393f15-
8c53-4c04-a6bc-fd38d3e8c118
https://lesson.academy-

13 Penrenue 3amau content.myschool.edu.ru/lesson/1926dd8e-
804a-4899-a4ba-c7ed86a4ef00

14 KonTpoabHnas pabora

Nel

15 Inomanb https://lesson.academy-

MHOT0YT0JIbHUKA content.myschool.edu.ru/lesson/1a20ca5f-

16 ILomans d93e-43ff-a7c7-5a7d35a84a5d

| Mar



®denepaliibHas padoy

1ast IporpaMma | Ma

MHOI'0yroJibHMKa
https://lesson.academy-
17 na algi;féiﬂzMMa content.myschool.edu.ru/lesson/3ae90872-
P P 8b97-4aeb-82dd-a108618f6be7
oman https://lesson.academy-
18 a ame;;rﬂaMMa content.myschool.edu.ru/lesson/05b80c72-
P P 9c42-4460-a187-021eb2b232aa

19 [Tnomans TpeyronbHUKA https://lesson.academy-

- content.myschool.edu.ru/lesson/1028c88f-

20 JIOWAL TPEYT O Hitia 514b-46f6-a627-b9aebc30d4e3
https://lesson.academy-

21 [Tnomranpe Tpanenuu content.myschool.edu.ru/lesson/e351589e-
7¢38-4243-8059-12b2af1139ae
https://lesson.academy-

22 [Tnomane Tpaneyu content.myschool.edu.ru/lesson/c1f5al157-
2497-4fbf-91c0-53acf0e685b4
https://lesson.academy-

23 Teopema [Tudaropa content.myschool.edu.ru/lesson/365ba561-
f0d1-444b-b200-eacOcfaf9lla
https://lesson.academy-

24 Teopema IMudaropa content.myschool.edu.ru/lesson/8169ch1b-
8f64-4ad6-b1b5-03206fe650a2
https://lesson.academy-

25 Teopema ITudaropa content.myschool.edu.ru/lesson/9276a5ff-
bfa4-42c9-bbea-4494673ba93e

26 ®opmyna Tepora https://oblakoz.ru/conspect/508978/formula-
gerona
https://lesson.academy-

27 Pernrenue 3amau content.myschool.edu.ru/lesson/39d074c8-
b7f6-4b6c-9bae-387818ce93d3
https://lesson.academy-

28 Pernrenue 3amau content.myschool.edu.ru/lesson/6¢65dfe3-
2dfc-4630-8188-9332031d5b26

29 KonTpoabHasi padora

Ne2
Onpenencune  HOIOGHBIX https://lesson.academy-

30 Tpel;l“OJ'IBHI/IKOB content.myschool.edu.ru/lesson/ec93a6ec-

9748-48a3-bc2f-2b07e3713600
0 . https://lesson.academy-
31 Hg;gg:{ill{;ipeyrﬁﬁﬁigzﬂ content.myschool.edu.ru/lesson/5e3ce5ef-
b09f-4e75-8d80-c88823cd1fed
I . 5 https://lesson.academy-
32 CPBBIH TIPH3HAK TON00UA content.myschool.edu.ru/lesson/729b9923-
TPEYTOIBHHROB 279c-4f02-a5a9-c2b7c5449e9a
33 Bropoii mpusHak monoOus
TpEYroJIbHUKOB https://lesson.academy-
34 Bropoii mpusHak momoOus content.myschool.edu.ru/lesson/f7bb1c9b-
TPEYroJbHUKOB 623b-4cd6-8681-eefocfl4chf8
T . 6 https://lesson.academy-
35 . P eTHI;EEEszK HoA00uA content.myschool.edu.ru/lesson/e8604bbe-
PEYTOIBHHIO 261c-4f9f-8871-b775eaffd1c8
36 Tpertuii npu3Hak mogoous https://lesson.academy-




TPEYroJIbHUKOB

content.myschool.edu.ru/lesstn/4ag2bogg 200

3692-4bfc-9e80-096a59b2fadd

https://lesson.academy-

37 content.myschool.edu.ru/lesson/dd5d3930-
Pemrenue 3amau 8412-4590-b096-4491eh827fe9

38 KonTpouabHas padora
Ne3

https://lesson.academy-

39 Cpemnsist JTUHHS content.myschool.edu.ru/lesson/0c85c697-
TpeyroJjbHUKA 09fc-4116-8814-c3c2280805fe
UYeTbipe 3amMedaTesbHbIe https://lesson.academy-

40 TOUKH TpeyroNbHIKa content.myschool.edu.ru/lesson/d8675165-

- a606-44d0-h323-edd1df3638bb
[TponopioHaabHbIE https://lesson.academy-

41 OTPE3KHU B MPSAMOYTOJILHOM content.myschool.edu.ru/lesson/19e81faf-
TPEYroJIbHUKE 255d-4925-bc53-e5080158a02f
[MponopiroHaIbHbIE https://lesson.academy-

42 OTPE3KH B MPSIMOYTOJIEHOM content.myschool.edu.ru/lesson/822c29cc-
TPEYroJbHHUKE f71f-4ebd-87e3-d9alaa2e89c6

43 Mertox momo0Ous B 3aadax
Ha MOCTPOCHHUE https://lesson.academy-

44 Mertoa moo0us B 3a1a4ax content.myschool.edu.ru/lesson/dd5d3930-
Ha MMOCTPOCHUE 8412-4590-b096-4491eb8271e9
[IpakTnueckue
MIPUIIOKCHHS 01001t https://lesson.academy-

45 TPEYTrOJIbHUKOB. content.myschool.edu.ru/lesson/6053b002-
W3mepurenbHbie  pabOTHI 1915-4299-9d2e-741d5eb8a45d
Ha MECTHOCTH
Cunyc, KOCUHYC U TaHT€HC

46 OCTpOro yria
:g:;dr%ﬁ?;?;m https://lesson.academy-

content.myschool.edu.ru/lesson/144aac3d-
CHiyC, KOCHHYC 1 TAHT€HC c2ef-4b20-b2af-c50878e51ae5

47 OCTpOro yria
IpsAMOYT'OJIbHOT'O
TPCYIrOJIbHUKA
3HavYeHUs CHHYCa, https://lesson.academy-

48 KOCHHYCa WM TaHIeHCca IS content.myschool.edu.ru/lesson/144aac3d-
yrioB 30°, 45°, 60°. c2ef-4b20-b2af-c5d878e51ae5

https://lesson.academy-

49 Pemenue 3amnau content.myschool.edu.ru/lesson/0bb91a93-

dfc0-4743-ae2f-1a0a0d7c858a

50 KonTpoabHnas pabora
Ne4
Bsammroe  pacrososKeHte https://lesson.academy-

51 . content.myschool.edu.ru/lesson/e0514652-
HPAMOH H OKpysHOCTH 6710-442e-bec1-12ce6a9a9260
BzaumMHoe PpacCIoJIOKCHUEC

52 N https://lesson.academy-

ABYX OXPYRHOUTER content.myschool.edu.ru/lesson/52c5b4d6-

53 Obme KacaTesLHbIC ABYX 5023-45e8-h562-d6c74a3abdb7
OKPYXKHOCTEHN

54 ['pagycHas mepa

1ast IporpaMma | Ma




1ast IporpaMma | Ma

JIyTH OKPY’KHOCTH ®denepaliibHas padoy
Teopema ©  BHCaHHOM https://lesson.academy-

55 content.myschool.edu.ru/lesson/707715e5-
yrue d5cd-4152-8931-a8091a7d7676
VeI, 00pa3zoBaHHbIE https://lesson.academy-

56 XOpJaMH, KacaTelbHBIMH U content.myschool.edu.ru/lesson/2e7afbb9-
CEKYIIUMHU abdc-4c8f-b9b4-eba7c0d261e9
Vrisl, 00pa3oBaHHbIE https://lesson.academy-

57 XOpJaMH, KacaTeJbHBIMH U content.myschool.edu.ru/lesson/707715e5-
CEKYIIUMHU d5cd-4152-8931-a8091a7d7676

58 Brmcannast OKpy>KHOCTb https://lesson.academy-
content.myschool.edu.ru/lesson/7be57a09-

59 | BrcaHHA{ OKPYRHOCTS 5123-4418-9fee-00a3776183¢c3

60 OrnncaHHasi OKPY)KHOCTb https://lesson.academy-
content.myschool.edu.ru/lesson/03ee9dc8-

61 | Omucanmas OKpyKHOCTE 827b-4200-919¢-270e4f02e13f
https://lesson.academy-

62 Pemenue 3amau content.myschool.edu.ru/lesson/bff236fc-
1363-4b50-9ela-b4c312ec7aaf
https://lesson.academy-

63 Pemenue 3amau content.myschool.edu.ru/lesson/d02e062a-
6dc7-4103-b760-d26d6d3d4ea5

64 KonrpoJsbHas padora

Ne§
[ToBTopenue. [Tnomanp

65 YETHIPEXYTOJbHUKOB, https://lesson.academy-

TpeyrosbHuka. Teopema content.myschool.edu.ru/lesson/95947502-
[Mudaropa. 3ec5-4108-bccb-fe3d607b4f38
[ToBTopenue. [Ipuznaku

66 10100HS TPEYTOJIBHUKOB. https://lesson.academy-

ITponopioHaabHBIE content.myschool.edu.ru/lesson/9b1f5¢71-
orpesku. Teopema Daneca be4c-4862-aebe-3357bc8596€9
https://lesson.academy-

67 [ToBTOpenue. OKPYKHOCTH content.myschool.edu.ru/lesson/6ed34628-

U KacaTeJIbHbIE 3e4f-45ea-8d5d-c50f2f8897h4
IosTopenue. BriucanHsie https://lesson.academy-
68 : content.myschool.edu.ru/lesson/405ec036-
Y c370-45a7-9222-9c496d7a1428
OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
9 KJIACC
Neo Tema ypoka DJIeKTpPOHHbIEe N (ppoBbIE
n/n JaTta o0pa3oBaTe/IbHbIC PeCypPChl
(Buéamorexa IIOK®)

1 [TonsiTre BekTOpa https://lesson.academy-

content.myschool.edu.ru/lesson/8c78f9f3-0b96-

2 PasencTso BekTopoB 4d2d-8448-ca4984b457 b




1ast IporpaMma | Ma

3aKoHsI CIIOKEHNS https://oblakoz.ru/conspect/4890687816ZEhiE 0"
3 BEKTOPOB. Ipasmio vektorov-vychitanie-vektorov
[1apajuiejorpamMma https://lesson.academy-

4 CymMa HECKOJIBKHUX content.myschool.edu.ru/lesson/8c78f9f3-0b96-
BCKTOpPOB 4d2d-8448-ca4984b457fh

5) Brluntanue BEKTOpOB

6 [IpousBenenue BEKTOpa HA
YHUCJIO
[TpuMeHeHue BEKTOPOB K https://lesson.academy-

7 PCIICHHIO 3a/1a4 1 content.myschool.edu.ru/lesson/3a173212-
JI0Ka3aTeIbCTBY TEOPEM b167-4fad-9254-eaa8ed4fc944

https://lesson.academy-

8 Pemenne 3amau content.myschool.edu.ru/lesson/cfdd7a71-f278-

4797-a31a-c032943c12a0
Pasnoxenue Bekropa 1o https://lesson.academy-
9 JIBYM HEKOJUIMHEAPHBIM content.myschool.edu.ru/lesson/dbbfc104-c736-
BEKTOpaM 4c9b-9198-248d8dee4830
https://lesson.academy-

10 KoopauHatsl BekTOpa content.myschool.edu.ru/lesson/b53de3c2-

9b86-49be-8b09-ch79788d9cd9
CBs3b MEXIY

11 KOOpJMHATAMH BEKTOpa | https://lesson.academy-

KOOpJIMHATAMU €ro Hadvasa content.myschool.edu.ru/lesson/cb5d23e8-
Y KOHIIQ 98hd-4fc8-9740-02858bb1392d

12 [TpocTeiimue 3agauu B https://lesson.academy-

KoopauHaTax content.myschool.edu.ru/lesson/040f905b-

13 YpaBHeHHE JTHHUN Ha 2296-4347-b899-223c406182b2

IINIOCKOCTH
https://lesson.academy-
14 YpaBHEHHE OKPYKHOCTH content.myschool.edu.ru/lesson/2339d0ed-2f7c-
4634-97a4-2d1687419fh
https://lesson.academy-
15 VpaBHEHHE IPAMOH content.myschool.edu.ru/lesson/040f905b-
2296-4347-b899-223c406182b2
https://lesson.academy-
16 Perrenue 3amau content.myschool.edu.ru/lesson/9da0b27d-
c23a-4e15-8a84-25h3443facf2
https://lesson.academy-
17 Pemenue 3anau content.myschool.edu.ru/lesson/bd9f8fc3-f8d5-
4ef2-aad1-57f8fbb626e4
18 KonTtpouabHas padora Nel
CHIYC. KOCHHYC. TAHTeHC https://lesson.academy-

19 Yo e ’ content.myschool.edu.ru/lesson/120ccd59-
KOTamTeHe 7bd6-4de3-9b30-3fa45032ae1
OcHoBHOE
20 TPUTOHOMETPUYECKOE https://lesson.academy-
TOX1eCTBO. DOPMYIIBI content.myschool.edu.ru/lesson/9a81704f-ee7c-
MIPUBEACHUS 43¢5-h959-73fda09b677
Vr10B0it K05 pUIHEHT https://lesson.academy-

21 content.myschool.edu.ru/lesson/d919b49b-

psAIMOM

9hef-4446-a5dc-9ebe2aad68b5




Teopema o uomaau

https://lesson.academy- Denepancuas padoy

1ast IporpaMma | Ma

22 TDEVIOITEHIKA content.myschool.edu.ru/lesson/5ac30a98-
peyr ebd2-450c-8e39-d87cd88cd41b
https://lesson.academy-

23 Teopema cunycoB content.myschool.edu.ru/lesson/f07d46e9-221e-
4d92-808a-0827a1d54588
https://lesson.academy-

24 Teopema xocuHycoB content.myschool.edu.ru/lesson/c06e84c5-f9ee-
4c4f-b602-420bfe06ch7d

Perienne TpeyrobHUKOB https://lesson.academy-

25 content.myschool.edu.ru/lesson/9d63cdda-

€837-41f1-a625-0fc9603dadf
CRATSIDHOe https://lesson.academy-

26 p content.myschool.edu.ru/lesson/5f4ddad8-
TPOUSBEICHHE BekTopon 6091-499b-922a-e8h 786781535
CRATSIDHOe https://lesson.academy-

27 p content.myschool.edu.ru/lesson/7748d62b-
TMPOUSBEICHHE BekTopon 6bf5-4414-863b-25bedbcff293

https://lesson.academy-

28 Permrenue 3amau content.myschool.edu.ru/lesson/99807078-
7af5-468b-8ef9-3b9be574a9a9

29 KonrpoJsbHas padora

No2

30 [IpaBunbHBII
MHOTI'OYT'OJIbHUK
OKpYXHOCTb,  ONHCAHHAs https://lesson.academy-

31 OKOJIO PaBUIBHOTO content.myschool.edu.ru/lesson/e70ce9ec-3dfa-
MHOTOYTOJIbHUKA 43ae-858b-7dcdd5a38f7a
OKpyXHOCTb, BITUCAHHAsI B

32 MPaBUJILHBIN
YHOLOYTOAbINE https://lesson.academy-

DOpMyIIBI LA BEMHACTEHAS content.myschool.edu.ru/lesson/e70ce9ec-3dfa-
TUIOMAH - IPaBIIILHOTO 43ae-858b-7dcdd5a38f7a

33 MHOTOYTOJIbHUKA, ero
CTOPOHBI u paauyca
BIIUCAHHOW OKPY>KHOCTH

https://lesson.academy-

34 JInrHa OKPY)KHOCTH content.myschool.edu.ru/lesson/a2e87148-
b50e-49da-8c67-0966e2353a5d
https://lesson.academy-

35 Panmannas mepa yria content.myschool.edu.ru/lesson/23cf69f7-e7d9-
422f-ae30-4ddaaa27feb7
https://lesson.academy-

36 [Tnomane xkpyra content.myschool.edu.ru/lesson/1e1f5524-6e65-
496e-bd8f-9cd6b6a90923

o https://lesson.academy-
37 HHah KpyroBoro content.myschool.edu.ru/lesson/2c47ce2a-
cextopa 7b61-4d77-8851-85cc6ff97779
https://lesson.academy-

38 Pemenue 3amau content.myschool.edu.ru/lesson/e2691281-
b93b-4a2f-8e10-dcb2e0de7923

39 Pemenue 3amau https://lesson.academy-




content.myschool.edu.ru/less6hfBe4953day 200"
cb3d-4ecc-a86h-ec8c58h65888

https://lesson.academy-

1ast IporpaMma | Ma

40 Pemrenue 3amau content.myschool.edu.ru/lesson/ec4a77b6-
eb84-4de3-87e4-3a7519f6e5cd
a1 KonTpouabHas padora
Ne3

42 OTtoOpaxkeHne MI0OCKOCTH https://oblakoz.ru/conspect/489090/parallelnyy-
Ha ce0st perenos

43 Tlousttue JIBIDKCHUSA
TLIOCKOCTH https://lesson.academy-

a4 IlonsiTre ABIXCHUS content.myschool.edu.ru/lesson/52b26f3f-c5fb-
TJIOCKOCTH 49b1-96d7-f8ce849ac4d3

45 [TapanenbHbIii MepeHoc https://lesson.academy-

46 T[ToBOPOT content.myschool.edu.ru/lesson/b9645ae6-
4857-44b5-9322-95d6d780e3b7

47 [ToBopoTt

48 Cummerpun Guryp https://lesson.academy-

49 CrvmeTpin uryp content.myschool.edu.ru/lesson/7af7bc45-3670-
4f4e-88b0-e87d3a8e9c74
https://lesson.academy-

50 Pernrenue 3amau content.myschool.edu.ru/lesson/7f8f98ac-0760-
4892-a5e6-6c40c549344b

51 KontpoabHas pa6ora Ned

52 IToxo0ue

MHOI'OYI 0JIbHUKOB https://oblakoz.ru/conspect/489067/podobie-
53 IMoxo6ue mnogougolnikov
MHOI'0yroJibHUKOB

54 IIpeoOpa3oBanue
noaoous https://lesson.academy-

55 IIpeoGpasoBanue content.myschool.edu.ru/lesson/5049¢591-
nompoous bed1-445a-8ac3-3c768b4b8b6e
I 5 https://lesson.academy-

56 PHMCIHCHHC — HOAODIET K content.myschool.edu.ru/lesson/0f00e5d4-
HOKASATEIBCTRY TEOpEM 5474-4052-hd2f-803cfh1b3848
I 5 https://lesson.academy-

57 PHMCHCHHE ~ TIOROOMA K content.myschool.edu.ru/lesson/d4aff632-910a-
PCILICHIIO 3a/aT 4a90-a877-28f34hf58396

https://lesson.academy-

58 Perrenue 3amau content.myschool.edu.ru/lesson/b63ddeb3-
47bd-4e10-bb5e-85d64960592f

59 KonTposabHnas padora NeS

[ToBTopenue. [Ipocreiimme https://lesson.academy-

60 reomMerpudeckue Gurypsl u content.myschool.edu.ru/lesson/35923452-

HX CBOMCTBA 75aa-4da2-bf11-6f27ba3edb7c
https://lesson.academy-

61 IToBTOpEHUE. content.myschool.edu.ru/lesson/051cd5bf-

TpeyroapHUKH 6561-476b-9568-17c7f69b2145
[ToBTOopenue. [Tpusnaku https://lesson.academy-
62 1o100us ¥ paBeHcTBa content.myschool.edu.ru/lesson/48088c0a-

TpeyroJbHUKOB. Teopema

1443-424a-a937-6246683d3679




denepanbHas pabotas mporpaMmma | Ma

Qarneca.
[IponopunonansHbIe
OTPE3KHA
https://lesson.academy-

63 [ToBTOpeHue. Yribl B content.myschool.edu.ru/lesson/3d2d5b07-
OKPY)XKHOCTH cbdf-44a4-938b-addcb3689ab0
[ToBTOpenue. [Ltomans

64 YETHIPEXYTOJbHUKOB, https://lesson.academy-

TpeyrojbHuka. Teopema content.myschool.edu.ru/lesson/16e5b7bb-
[MTudaropa d4fb-4bcf-994e-628b93365f74
https://lesson.academy-

65 [ToBTOpEHUE. content.myschool.edu.ru/lesson/95e15e94-
TpuronomeTpus 3c5e-4707-9b52-ea916c8f4685

https://lesson.academy-

66 O06o01IeHHE TI0 KypCY content.myschool.edu.ru/lesson/c9f3b6bc-bda4-
reomMeTpuu 7-9 KiaccoB 4b79-ae21-8d280ab35e4b

67 Hrorosas KOHTPOJIbHas
padora

https://lesson.academy-

68 O06o0011IeHHE TI0 KYypCY content.myschool.edu.ru/lesson/c9f3b6bc-bda4-

reoMeTpuu 7-9 KiaccoB 4b79-ae21-8d280ab35e4b
OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC

Ne | HaumeHoBaHMe pa3/iesioB U TeM MPOrPaMMBbI KosaunyecTBo yacoB
n/n BCEro | KOHTPOJIb | NPAKTHYECKHE
Pazpea 1. IlpeacraBiieHne JaHHBIX

1.1.| [IpencraByienue qaHHBIX B TAOIHIIAX. 0.5

1.2.| [IpakTryeckue BEIYUCICHHS 110 TaOJIUYHBIM JTAHHBIM.

1.3.| M3Bneuenue v nHTEpIpETAIMS TAOIMYHBIX JaHHBIX. 1

1.4.| [TpakTrueckas pabota « TaOmuiby. 1 1
1.5.| I'paduyeckoe npepcraBicHUE TaHHBIX B BHJIC KPYTOBBIX, 1

1.6.| Urenue u mocTpoEHHUE AHArPaMM. 1

1.7.| [Ipumepsl geMorpaduecKuX JruarpaMm. 0.5

1.8.| IIpakTnueckas pabdota «/uarpammbi» 1 1
Htoro mo pazneny 7

Pa3gea 2. OnucarejibHAs CTATHCTHKA

2.1.| YucnoBblie HAOOPHI. 1

2.2.| Cpennee apudmeTnyeckoe. 1

2.3.| Menuana ynucnoBoro Habopa. 1

2.4.| YCTOMYMBOCTh METUAHBI. 1




| Ma

2.5.| [Ipaktuueckas padora «CpenHue 3HAUSHUSD. 1 Pefiepansnas paGopas nporpamma
2.6.| Hanbonpiiee n HanMeHbIIee 3HAYCHUS YHUCIOBOTO Habopa.

2.7.| Pazmax. 1

Hroro no pazueny

Pazgen 3. Cayuaiinasi U3MeHYHBOCTH

3.1.| Cnyyaiinast ”3BMEHYUBOCTD (TIPUMEPBHI).

3.2.| YacToTa 3HauCHMIA B MACCHBE JAHHBIX.

3.3.| I'pymmmupoBka. 1

3.4.| I'nctorpaMmel. 1

3.5.| [Ipaktnueckas padora «CnydaiiHas HF3MEHUYHMBOCTB» 2 1 1
Hroro mo pazneny: 6

Paznen 4. Beenenne B Teopuio rpagon

4.1.| I'pad, BepmuHa, pedpo. 0.5

4.2.| TlpeacrapieHne 3a1auu ¢ MOMOIIBIO rpada. 0.5

4.3.| CteneHp (BaJICHTHOCTB) BEPIIMHBIL. 0.25

4.4.| Yucno pébep u cyMMapHasi CTENICHb BEPIIUH. 0.25

4.5.| Ilenb u UK. 0.5

4.6.| IlyTts B Tpade. 0.5

4.7.| TlpeacraBieHue o CBA3HOCTH rpada. 0.5

4.8.| O6xon rpada (3iiaepoB MyTh). 0.5

4.9.| IlpeacraBnenne 00 OPHEHTUPOBAHHBIX Ipadax. 0.5

HWtoro no pazneny: 4

Pa3nen 5.BeposiTHOCTD M 4acTOTA CJAYYAHHOI0 COOBITHS

5.1.| CiyualiHbl{i OTIBIT W CITYYaitHOE COOBITHE. 0.5

5.2.| BeposSITHOCTB M 4acTOTa COOBITHS. 0.5

5.3.| Posib MaioBepOsSTHBIX U IPAKTUYECKHU IOCTOBEPHBIX COOBITHIA B 1

5.4.| MoHeTa u urpanbHas KOCTb B TEOPUU BEPOSITHOCTEH. 1

5.5.| [IpakTuueckas pabora «HacTora BeIAACHHS OPJIay 1 1
5.6 | [ToBTOpEeHHUE M cUCTEeMaTH3aIUS 1

5.7 | IlpomexxyTouHast aTTecTanus 1 1

Hroro no pazaeny: 6

Pazpnes 6. O0001meHNe, KOHTPOJIb

6.1.| [IpencraBneHne JaHHBIX. 1

6.2.| OnucaTenpHas cTaTUCTUKA. BeposSTHOCT clTy4aifiHOTO COOBITHSI. 2

Hroro no pazupeny:

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 |3 5

8 KIIACC

Ne | HaumeHoBaHHe pa3aeioB H TeM NPOrPaMMbl

KoauuecTBo 4acos




aMMa | Man

wn wecfd kenrpon” P fiipid O
bHBIE THYEC
naflomy x yruxn

Pa3nen 1. [loBTopenue kypca 7 kiiacca

1.1.| llpencraBneHue TaHHBIX. 0.5

1.2.| OnucarenpHasi CTaTUCTHKA. 0.5

1.3.| Cryuaiinasi ”3BMEHUYHUBOCTb. 0.5

1.4.| Cpennue ynucioBoro Habopa. 0.5

1.5.| Cnyuaiinbie coOBITHSL. 0.5

1.6.| BeposiTHOCTH M 9aCTOTHI. 0.5

1.7.| Knaccuueckue MoJieNny TEOPUH BEPOSITHOCTEN: MOHETA U 1 0.5

Htoro no pazneny 4

Pazpnen 2. OnucartejbHas ctaTucTuka. PaccenBanme JaHHBIX

2.1.| OTkioHEHHS. 1

2.2.| Jlucriepcus 4ucaoBoro Habopa. 1

2.3.| CragapTHOE OTKIOHEHHE YMCIOBOTO Habopa. 1

2.4.| JlmarpaMMbl paccenBaHHs 1 0.5

Htoro no pazneny 4

Pazgen 3. MHokecTBa

3.1.| MHOkeCcTBO, IIOJIMHOKECTBO. 1

3.2.| Onepaluy HaJ MHO)KECTBAMU: 00bEIMHEHNUE, TIEPECEUCHNE, 1

3.3.| CBoiicTBa omnepariyii HaJi MHOKECTBAMHM: MIEPEMECTHTEIBHOE, 1

3.4.| 'paduyeckoe npecTaBiIeHne MHOKECTB. 1

Wtoro no pazneny: 4

Pa3nen 4. BepoSiTHOCTH Ca1y4aiiHOT0 COOBLITHS

4.1.| DnemMeHTapHbBIE COOBITHSI. 0.5

4.2.| CiyuaiiHple COOBITHSL. 0.5

4.3.| biaronpusTCTByONIUE 37I€MEHTapPHBIC COOBITHSI. 0.5

4.4, BepoaTHOCTH COOBITHIA. 1

4.5.| OnpITHI ¢ PABHOBO3MOYKHBIMH 3JICMEHTAPHBIMH COOBITHAMHU. 0.5

4.6.| CnyuaitHblii BEIOOD. 1

4.7.| llpaktnueckas pabota «OnbIThl C pABHOBO3MOKHBIMU 2 1 1

Htoro mo pazaeny:

Pasznen 5. BBenenue B Teopuio rpagos

5.1.| lepeso. 1

5.2.| CBoiicTBa JepeBa: eJIMHCTBEHHOCTD ITyTH, CYIIECTBOBAHKME BUCAUECH | 2

BEPIIHMHBI, CBA3b MEK/Y YUCIOM BEPIIUH U YUCIOM pEOEp.

5.3.| [IpaBusio yMHOKEHHUS. 1

Hroro no pazpeny:

Pa3znen 6. Cayuaiinbie coObITHS

6.1.| [IpoTuBONONIOKHOE COOBITHE. 0.5

6.2.| luarpamma Diinepa. 0.5




6.3.| O6beMHEHNE U IepeceueHne COOBITHIA. 0.§PepepaibHas pagoyas nporppmma | Mar
6.4.| HecoBMeCTHBIE COOBITHSI. 0.5
6.5.| Popmyra ca0KeHHs BEPOSITHOCTEH. 1
6.6.| [IpaBuio yMHOKEHUS BEPOSITHOCTEHA. 1
6.7.| YcnoBHast BEPOSITHOCTb. 1
6.8.| HesaBucumMble COOBITHSI. 1
6.9.| [IpencraBnenne cxry4aiiHOroO SKCIIEPUMEHTA B BUJIE JIEpeBa. 2 1
Hrtoro mo pazneny: 8
Pazpnes 7. O0001menne, KOHTPOJIb
7.1.| [IpexcTaBieHue TaHHBIX. 0.5
7.2.| OnncarenbHasi CTAaTHCTHKA. 0.5
7.3.| I'padsL 1
7.4.| BeposSTHOCTb CIIy4yallHOTO COOBITHS. 1
7.5.| DnemMeHThl KOMOMHATOPUKH. 1 1
Wtoro no pazueny: 4
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 |3 2
9 KJIACC
Ne | HammeHoBaHue pa3aeioB M TeM MPOrPaMMbl KoaunuecTBo yacoB
n/n BCEr0| KOHTPOJI npaKTuye
bHbIE CKHe
naforer naforer |
Pa3nea 1. [loBTopenue kypca 8 kiacca
1.1.| IlpeacraBieHue TaHHBIX.
1.2.| OnucarenbHas CTaTHCTHUKA.
1.3.| Oneparuu HaJl COOBITHSIMHI
1.4.| He3zaBucumocTb coOBITHIA
Wroro mo pazgeny:
Pa3nen 2.9;1eMeHTbI KOMOMHATOPUKH
2.1.| KomOnHaTOpHOE NPaBUIIO YMHOKEHHUS. 0.5
2.2.| [lepecTaHOBKH. 0.5
2.3..| ®akTopuai. 0.5
2.4.| CodyeTaHus ¥ YUCIO COUETAHU. 0.5
2.5.| TpeyroabHuk ITackais.
2.6.| IpakTuueckas paboTa « BerancieHne BepoSTHOCTEH ¢ 1
UCTIONb30BaHUEM KOMOMHATOPHBIX (YHKIUI AIEKTPOHHBIX
Htoro no pazueny: 4
Pazen 3. eomeTpuyeckasi BEpOSITHOCTD
3.1.| 'eomeTpuyeckast BEpOSTHOCTb.
3.2.| CayuaiiHblii BBIOOP TOUKH M3 (UTYpPHI Ha TUIOCKOCTH, U3 OTPE3Ka, U3 1
AYyTU OKPYKHOCTH




Hroro no pazpeny:

‘ 4 @C\ﬂ(lpaﬂbllaﬂ paqoqaﬂ nporpamMmm

Pa3

nes 4. UcnbiTanns bepuynian

4.1.

UcnbiTanue.

4.2.

Ycnex u Heyiaua.

4.3.

Cepust ucubITaHUM 10 IEPBOTO yCIEXa.

4.4.

Wcnpiranus bepuynnu.

4.5.

BepositHocTu coObiTHil B cepun ucnsitanuit bepuymnm

4.6.

[TpakTuyeckas pabotaas pabora
«Hcnprtanus beprymim»

N

Wroro no pazpeny:

Pa3

aea 5.Ciayvyaiinasi BeJIMUMHA

5.1

CnyuaiiHas BeIMUMHA U pacnpe/ieeHHe BepOSTHOCTEN.

5.2.

MaremaTuueckoe 0)KHJaHUE U TUCIIEPCHUs] CIyYaiiHON BEJINYHHBL.

[N

5.3.

HpI/IMepBI MATEMATHYCCKOTO OKMAAHUA KaK TCOPETHUICCKOT'O

5.4.

ITonsTHe 0 3aK0HE OOJIBIINX YHCEI.

5.5.

M3mepeHne BeposSTHOCTEN ¢ HOMOIIBIO YaCTOT.

5.6.

[IpumeHenue 3akoHa OOJBIIKX YHCEI

Htoro no pazueny:

o |k |-

Pa3

aea 6. O0001menune, KOHTPOJIb

6.1.

[IpencraBieHue TaHHBIX.

6.2.

OmmcaTenpHas CTaTHCTHKA.

6.3.

BeposTHOCTE clTydaltHOTO COOBITHS.

6.4.

DneMeHThl KOMOUHATOPHKH.

6.5.

CnyuaiiHble BeJIMYMHBI U paclpeeeHus

NN NN DN

Wtoro no pazueny:

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

34 |2 2

| Mar



denepanbHas pabouas mporpamma | Mas



denepanbHas pabouas mporpamma | Mas
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