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NOACHUTENBHAA 3AMUCKA

Anrebpa sBNsieTcs 0OHUM U3 OMOPHbIX KYpPCOB OCHOBHOrO 06Lero obpasoBaHus: oHa
obecneynBaeT UlyvyeHne gpyrmx QUCUMMIMH, KaK eCTECTBEHHO-HAY4YHOro, Tak u
ryMaHUTapHOro LUUKIoB, eé 0CBOeHMe HeOBXoaUMO AN1a NPOAOIHKeHUs obpa3oBaHNs 1 B
noBCeAHEBHOM XM3HU. Pa3BuTne y obyvarowmxcst HayyHblx NpeacTtaBneHni o
NPOUCXOXOEHUM U CYLLHOCTK anredpanyecknx abctpakuun, cnocobe oTpakeHus
MaTemMaTU4YeCcKo HayKkon SABMEHUI 1 NPoLEeCcCoB B Npupoae 1 obiectse, ponu
MaTeMaTUYeCKOro MOAENMPOBaHNSI B HAY4YHOM MO3HAHMKN 1 B MPaKTMKe cnocobcTByeT
POPMUPOBAHUIO HAYHYHOTO MUPOBO33PEHMS N KAYECTB MbiLUNEHNS, HEOOXOaUMbIX A5
aganTtaumm B COBpPEMEHHOM LMdpoBoM obLecTBe. N3yyeHne anrebpbl obecneunsaeT
pasBUTME YMEHMSA HabnoaaTh, CpaBHNBATL, HAXOAUTL 3aKOHOMEPHOCTH, TpebyeT
KPUTUYHOCTM MbILUMEHMS, CNMOCOBHOCTN apryMeHTUPOBaHHO 060CHOBbLIBaTL CBOWN AENCTBUSA
1 BbIBOAbI, OpMynMpoBaTh yTBepXaeHus. OcBoeHne kypca anrebpbl obecrneunsaeT
pa3BUTUE NOrMYECKOrO MblLUNEHNST 00YYatoOLWLMXCA: OHN UCNONb3YOT AeAYKTUBHbIE U
WHAOYKTUBHbIE paccyxaeHunsi, 0600LLeHme N KOHKpeTM3aumo, abcTparnpoBaHme 1 aHanoruio.
O6yyeHne anrebpe npeanonaraeT 3HaYNTENbHbBI 0OBEM CaMOCTOATENBHON AEATENBHOCTH
oby4atloLmxcsi, N03ATOMYy CaMOCTOATENbHOE peLleHne 3aaay ABMSeTCs peanv3aunen
AEeATENbHOCTHOMO NPUHLMNA 00y4eHus.



B cTpykType nporpammel yyebHoro kypca «Anrebpa» Ans ocHoBHoro obLiero o6paszoBaHus
OCHOBHO€E MEeCTO 3aHUMaloT cogepXaTenbHO-MeToAMYeCcKne NuHuK: «4Hncna un
BblUMCNEHNA», «Anrebpanyeckne BolpaXXeHusi», «Y paBHEHUS N HepaBEHCTBa», « DYHKLNNY.
Kaxpgas ns atux cogepxatenbHO-MeTOAMYECKUX NMNHUIA pa3BMBaETCA Ha NPOTSHKEHUN TPEX
neT n3yyeHus Kypca, B3aumodencTBys ¢ ApYrMMu ero nuHuamu. B xoae uayyvenns yyebHoro
Kypca oBy4atoLmmMcs NPUXOAUTCA NOrMYECKN paccyaatb, MCNONb3oBaTb TEOPETUKO-
MHOXECTBEHHbIV A3bIK. B CBA3M € 3TUM B nporpammy y4yebHoro kypca «Anrebpa» BKIHOYEHbI
HEKOTOPble OCHOBbI JTOMMKW, NpeacTaBlieHHblIe BO BCEX OCHOBHbIX pa3aernax
mMaTemaTuyeckoro obpasoBaHus 1 cnocobCTByOLLME OBNaAeH o 06yyaoLWwmMMmUCs OCHOB
YHMBEpPCarnbHOro MatemaTmnyeckoro s3bika. CogepxaTtenbHOM U CTPYKTYPHON OCOBEHHOCTBIO
y4ebHoro kypca «Anrebpa» ABnseTCs ero MHTErpUpoOBaHHbIA XapakTep.

CopepkaHue nuHUKM «Yurcna n BbIMUCIIEHNS» CINY>KUT OCHOBOWM ANS AanbHENLEero ndyy4eHus
mMaTeMaTuKK, CNoCOBCTBYET Pas3BUTHIO Y 0OYYaIOLLIMXCS TOTMYECKOTO MbILLSIEHUS,
POPMUPOBAHUIO YMEHUNSA MOSb30BaTLCH anroputMamu, a Takke NnpuodpeTeHnto
NpPaKkTU4eCKNX HaBbIKOB, HEOBXOANMbIX A151 NOBCEAHEBHOW XXMN3HU. Pa3BuTue noHATUS O
yncre Ha YPOBHE OCHOBHOIO 06LLero obpa3oBaHms CBA3aHO C pauMOHanbHbIMK U
nppaumoHanbHbIMK Ynucrnamm, opMmMpoOBaHNEM NPEACTABIEHNA O AEACTBUTENBHOM YKUCTe.
3aBepLUeHne OCBOEHUS YNCITOBON NIMHMM OTHECEHO K cpedHemy obLuemy oOpa3oBaHuio.

CopepxaHue aByx anrebpanyeckux NuHUN — « Anrebpanyeckmne BblpaxeHus» n «YpaBHEHUS
N HepaBeHCTBa» cnocobCTByeT hOPMMPOBaAHMIO Y 0ByYaoLLMXCA MaTeEMATUYECKOrO
annapara, HeobxoQUMOoro A4 peLeHns 3agay MaTeMaTuKM, CMEXHbIX NPEAMETOB U
NPakTUKO-OPMEHTUPOBAHHbIX 3a4ay. Ha ypoBHe 0CHOBHOro obuwiero obpasoBaHus y4ebHbIN
mMaTepuan rpynnupyeTcs BOKPYr pauMoHarnbHbIX BblpaxeHuin. Anrebpa aemMoHCTpupyeT
3Ha4YeHMe MaTeMaTuKKN Kak si3blka Ansi NOCTPOEHMS MaTeMaTUYECKUX MOAENEN, OnncaHus
NpoLIeCCOB 1 ABMNEHWI peanbHoro mupa. B 3agaun obyveHus anrebpe BxogaT Takke
AanbHellee pasBnTMe anropuTMUYECKOro MblLLNEHNUsT, HEOOXOAMMOrO, B YaCTHOCTU, ANs
OCBOEHMS Kypca UHpOpMaTHKN, 1 OBNageHne HaBblkaMn OeYKTUBHbLIX PacCyXOEHUN.
MpeobpasoBaHme CMMBOSIbHBIX POopM cnocobCTBYET Pa3BUTUIO BOOOpaXKeHns,
cnocobHoCTeNn K MaTeMaTuyeckoMy TBOPYECTBY.

CopepxaHue yHKLMOHaNbHO-rpanyeckon NMHUN HaLeneHo Ha nonyyeHue
00y4aoLWMMNCS 3HAHUIN O PYHKLUUAX KaK BaXKHENLLEN MaTeMaTU4eCKon Mmogenu ans
OnNncaHns 1 nccneaoBaHnsa pasHoobpasHbIX NPOLLECCOB U ABNEHWI B Npupoge u obuiectse.
N3yueHne maTepmana cnocobCcTByeT pasBuTuio y 0by4vatolmxcs yMeHUs Ncnonb3oBaTb
pasnuyHble BblpasuTeribHble cpeacTBa A3blka MaTeMaTUKN — CIIOBECHbIE, CUMBOSIMYECKUE,
rpadpnyeckmne, BHOCUT BKIag B opMMpoBaHme npeacraBneHnin 0 ponn MateMaTuki B
passBUTUN LMBUNN3ALUN U KyTbTYpbl.

CornacHo y4yebHomy nnaHy B 7-9 knaccax nsy4daetcs y4ebHbi kypc «Anrebpa», KOTOpbIN
BKITOYAET crneayroLme OCHOBHbIE pasfenbl cogepXaHus: «4ucna n BelYnCcneHns»,
«Anrebpanyeckne BblpaxXeHus», «YpaBHEHUS 1 HepaBEHCTBaY, « DYHKLMNY.

Ha nsy4yeHune yuyebHoro kypca «Anrebpa» oteogmtca 306 yacos: B 7 knacce — 102 yaca (3
Yyaca B Hegento), B 8 knacce — 102 yaca (3 yaca B Hegento), B 9 knacce — 102 yaca (3 yaca
B HeJento).



COJOEP>XAHME OBYYEHWA
7 KNACC
Yucna u BbluMcreHns

[pobun 0BbIKHOBEHHLIE U OECATUYHbIE, Nepexon OT 0AHOM hopMbl 3anucy apoben K opyromu.
lMoHsTME paumMOoHarnbHOro Yncna, 3anucb, CpaBHEHWE, YNOPSAOUYMBAHNE paLMOHaAIbHbBIX
yuncen. ApudmeTnieckne OeENCTBUS C paumoHanbHbIMU Yicnamu. PelleHne 3agay ns
pearnbHOWN NPaKTUKN Ha YacTu, Ha gpobu.

CTteneHb ¢ HaTypanbHbIM NoKasaTenem: onpegeneHme, npeobpasoBaHne BbipaXXeHW Ha
OCHOBE onpepeneHns, 3anmcb 6onblunx Yncen. MNpoueHTbl, 3anncb NPOLEHTOB B BUAE
Opobu 1 gpobu B BUAE NPOLIEHTOB. TpM OCHOBHbIE 3a4a4uM Ha NPOLEHTDI, peELLEHME 3a4ay U3
peanbHOWN NpakTUKM.

I'IpwmeHeHme Npn3HaKkoB OENMMMOCTHU, pa3noXXeHne Ha MHOXNTENN HaTyparibHbIX YXCEI.
PeanbHble 3aBUCMMOCTH, B TOM YMcCrie npamMaa 1 o6paTHa;| nponopunoHaribHOCTHU.
Anre6pa|/|qe0|<v|e BblpaxeHun4

MNepeMeHHble, YMCNOBOE 3HAaYEHME BbIPaXEHNUS C NepeMeHHON. [lonyCcTUMble 3HaYeHNs
nepemMeHHbIx. [peacTaBneHne 3aBUCMMOCTY MexXay BenudMHamu B Buae hopmyribl.
Bbluncnenus no cpopmynam. MpeobpasoBaHue GYKBEHHBIX BblpaXKEHWUA, TOXAECTBEHHO
paBHble BblpaXKeHwusl, NpaBuna npeobpas3oBaHns CyMM M NPOV3BEAEHWIA, NpaBuna
packpbITMs CkoBOK M NpuBeaeHUst NoAOOHbIX criaraeMblx.

CsovicTBa cTeneHn ¢ HaTypalibHbIM NOKa3aTesneM.

OpHouneHbl 1 MHorourneHbl. CTeneHb MHorouneHa. CnoxeHve, BbluMTaHue, yMHOXEHMe
MHOrouneHoB. PopMyIbl COKPALLEHHOO YMHOXEHUS: KBagpaT CyMMbl U KBapaT pasHOCTU.
dopmyna pa3HoCTV KBagpaToB. Pa3noxeHne MHOrO4rIeHOB Ha MHOXUTENMW.

YpaBHeHWs1 1 HepaBeHCcTBa

YpaBHeHWe, KOpeHb YpaBHEHUs, NpaBuna npeobpas3oBaHNs ypaBHEHUS, PABHOCUIIbHOCTb
ypaBHEHUN.

JInHenHoe ypaBHeHWe ¢ 0QHOW NepeMeHHOMW, YNCIO KOPHEN NMMHENHOrO YpaBHEHWS,
peLLeHne NMHerHbIX ypaBHeHnn. CocTaBneHne ypaBHeHU MO YCNoBuio 3agayun. PeweHve
TEKCTOBbIX 3a4a4 C MOMOLLbIO YPaBHEHUN.

JInHelHoe ypaBHeHWe ¢ ABYMS NepeMeEHHbIMU 1 ero rpaduk. Cuctema aByx NUHENHbIX
YPaBHEHWUI C ABYMS NEPEMEHHbIMU. PelleHne cucTem ypaBHEHMWI CNOCOOOM NOACTaHOBKMW.
MpuMmepbI peLleHnst TEKCTOBbLIX 3a4a4 C MOMOLLbIO CUCTEM YPaBHEHWIA.

DYHKLMN

KoopgumHaTta To4kM Ha npsMoin. Yncnosble NpomMexyTku. PaccTtosHme mexagy ABYMS TOUKaMum
KoopAnHaTHOW NMPsIMON.



MpsamoyronbHas cuctema koopanHat, ocm Ox n Oy. Abcumcca n opamMHaTa TOYKM Ha
KoopAuHaTHOW nrockocTu. Mpumepsbl rpadmnkoB, 3agaHHbIX doopmynamn. YteHue rpadmkos
pearnbHbIX 3aBucuMOocTeN. MNMoHsaTMe dyHKuMK. ['paduk pyHKuun. CBocTBa OYHKUNNA.
JInHenHas dyHKumMs, eé rpaduk. Npaduk dyHkumK y = |X|. padunyeckoe peLleHune
NIMHENHbIX YPaBHEHUN U CUCTEM FIMHENHbLIX YPaBHEHWN.

8 KITACC
Yucna v BblMUcneHus

KBagpaTHbI KOpeHb U3 vncna. [NoHATne 06 nppaunoHansHoMm Yncne. decatudHble
NpUBNMXEHNs nppaumoHanbHbiX Ynucen. CBoncTBa apudMeTUYECKMX KBagpaTHbIX KOPHEN U
UX NPUMEHeEHME K Npeobpas3oBaHNI0 YNCIOBbLIX BbIPAXXEHWUI U BbIYUCIIEHUSIM.
[enctButenbHble Yucna.

CTteneHb ¢ UenbiM NokasaTenem n eé ceorcTea. CTaHOapTHasa 3anuch Yncna.
Anrebpandeckme BbipaxkeHussAnrebpanyeckne BblpaXkeHus
KBagpaTHbI TPEXUNEH, pa3NoXeHMe KBagpaTHOro TpEXUIEHa Ha MHOXUTENN.

Anrebpaundeckasa apobb. OcHOBHOEe CBOMCTBO anrebpanyeckon gpobu. CnoxeHue,
BblUMTaHME, YMHOXEHWNE, AeNneHne anrebpanyeckmnx apobei. PaunoHanbHble BblpaXeHUs 1
ux npeobpasoBaHue.

YpaBHeHUs 1 HepaBeHCTBaYpaBHEHUS U HEpaBeHCTBa

KBagpaTHoe ypaBHeHue, oopmysia KOpHen KBagpaTHOro ypasHeHus. Teopema BueTa.
PelueHne ypaBHeHWU, CBOAALLMXCA K NMMHENHBbIM U KBagpaTHbIM. [MpocTenwmne apobHo-
pauMoHarnbHble ypaBHEHUS.

"pachmnyeckasn uHTepnpeTauns ypaBHeHU C 4BYMSA NEPEMEHHBIMU U CUCTEM JIMHENHbIX
YPaBHEHUI C ABYMS NepeMEHHbIMU. [TprMepbl pelleHnsa CUCTEM HESNTMHENHBIX YPaBHEHUN C
OBYMs NepeMeHHbIMN.

PelleHne TekcToBbLIX 3aa4a4 anrebpanyecknm crnocobom.

Yuncnosble HepaBeHCTBa N X CBOWCTBA. HepaBeHCTBO C OAHON NEepeMEHHON.
PaBHOCUITbLHOCTbL HEpPABEHCTB. JIMHENHbIE HEPaBEHCTBA C OAHOW NepeMeHHon. CrucTembl
NNHENHbBIX HEPABEHCTB C O4HON NePeMEHHOMN.

DYHKUNNDYHKL MM

Monatne dyHkumn. ObnacTb onpegeneHnss 1 MHOXeCTBO 3Ha4YeHMn PyHKUmMn. Cnocobbl
3a4aHuns YHKLUNA.

Mpaduk pyHKUMK. YTeHne cBOMCTB yHKUMN No eé rpadumky. MNpumepbl rpadukos yHKLNIA,
OoTpaxatoLmx peasnbHble NPoLecchl.



®yHKUMK, OnUCkIBatOLLME MPAMYIO 1 06paTHYHO NPONOPLMOHarbHble 3aBUCUMOCTHU, UX
rpacoukn. PyHkUMM y = X2, y = X3, y = VX, y=|x|. [pacbnyeckoe pelleHne ypaBHEHMI 1
CUCTEM YpaBHEHUN.

9 KJTACC
Yucna u BblYMCTEHUA

PauunoHanbHble YyMcna, uppauuoHarbHble YMicna, KOHeYHble U BECKOHEYHbIE AECATUYHbIE
Opobun. MHOXeCTBO AENCTBUTENbHBIX YMCEN, OENCTBUTENbHbIE YMcna Kak 6eCKOHEYHbIe
AecATnYHble 4pobu. B3anmMHO 0agHO3Ha4YHOE COOTBETCTBUE MEXOY MHOXECTBOM
OEeNCTBUTENbHbIX YNCen N KOOPANHATHOW NPSIMON.

CpaBHeHne OeNCTBUTENBbHbIX YMcen, apudmeTnyeckne eNCTBUSA C 4ENCTBUTENBHBIMA
yucnamu.

Pa3amepbl 06bEKTOB OKpY)KatoLLEero Mnupa, AnmMTenbHOCTb MPOLLECCOB B OKPYXKatoLLEM MUPE.

MpnbnukEHHOoe 3HaYeHne BENMUYMHbI, TOYHOCTb NpubnukeHns. OkpyrneHne yucen.
Mpuknaka n oueHka pe3ynbTaToB BbIYUCTIEHUIA.

YpaBHeHusa n HepaBeHCTBa
JInHenHoe ypaBHeHue. PelleHne ypaBHEHUI, CBOASALLUNXCA K FIMHENHbBIM.

KBagpaTHoe ypaBHeHUe. PelueHne ypaBHEHUI, CBOOALMXCS K KBagpaTHbIM. bukBagpaTHoe
ypaBHeHue. [NpuMepbl peLleHns ypaBHEHUN TpeTben U YeTBEPTON CTENEHeN pasnoXkeHnem
Ha MHOXUWTENMN.

PelueHve Apo6HO-paLmMoHanbHbIX ypaBHEHWIA. PelleHne TEKCTOBbLIX 3afay anrebpanyeckum
METOOM.

YpaBHeHue ¢ ABYMS nepeMeHHbIMU 1 ero rpaduk. PewleHne cuctem AByX NUHENHbIX
ypaBHEHWI C ABYMS NepeMeHHbIMU. PelleHne cuctem gsyx ypaBHEHUNA, OOHO M3 KOTOPbIX
nuHenHoe, a apyroe — BTopon cTteneHu. Mpadunyeckas nHTepnpeTauus CUCTEMbI ypaBHEHNI
C OBYMsI NepeMeHHbIMU.

PelwleHne TekcToBbIX 3agay anrebpanyeckmum cnocodom.
Yncnosble HepaBeHCTBA N UX CBONCTBA.

PelueHne nuHenHbIX HepaBeHCTB C O4HOW nNepemeHHon. PelleHne cuctem nnMHenHbIX
HepaBeHCTB ¢ ofHOM nepeMeHHon. KBagpaTHble HepaBeHcTBa. ['paduyeckas
WHTepnpeTaunsa HepaBeHCTB U CUCTEM HEPABEHCTB C ABYMS NePEMEHHbIMM.

DYHKUNMNDYHKL MM

KeagpaTtudHas dyHkumsi, €€ rpaduk n ceonctea. Mapabona, koopanHaTbl BEPLUMHDI
napabonbl, 0OCb cUMMETpUN napabonsbl.

Mpadouku pyHKUMIA: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |x| , 1 ux cBoiicTBa.



Yncnosble nocrnegoBaTenbHOCTMHNCNOBBIE NOCeN0BaTENBLHOCTU U nporpeccumn

lMoHATMEe YncnoBoKr nocneoBaTenbHOCTU. 3agaHne NocnefoBaTeNbHOCTU PEKYPPEHTHON
dopmynoun 1 hopmMysion n-ro YnexHa.

ApumeTnyeckas n reometpuyeckasi nporpeccun. Popmynbl N-ro YneHa apudmMeTnHeckon
W reoMeTpuyYecKon Nporpeccuin, CyMmbl NepBbIX N YrEHOB.

N3o06paxeHne YneHoB apndMeTUYECKON 1 FEOMETPUYECKON MPOrpeccuin ToukamMm Ha
KOOPOUHATHOWN NNOCKOCTU. JIMHENHBIN U SKCMOHEHLManNbHbIA pocT. CroXHble
npoueHTbl.MMAHNPYEMbIE PE3YJIbTATbl OCBOEHNA MPOIrPAMMbI YYEBHOIO
KYPCA «AJITTEBPA» HA YPOBHE OCHOBHOI'O OBLLENO OEPA3SOBAHUNA

NMYHOCTHBIE PE3YIIbTATbI

JNInyHOCTHBIE pe3ynbTaTbl OCBOEHUSI NporpamMmmbl y4ebHoro kypca «Anrebpay
XapaKTepusyTcs:

1) naTpnoTn4eckoe BoCcnmnTaHue:

NPosABAeHNEM UHTepeca K NPOLLIOMY N HACTOALLLEMY POCCUNCKON MaTeMaTUKN, LLIEHHOCTHbIM
OTHOLLEHNEM K OCTMXKEHUSM POCCUNCKNX MaTeEMaTUKOB N POCCUICKON MaTeMaTU4eCKon
LLIKOIbI, K UICMOSb30BaHNIO 3TUX OOCTUMXKEHUI B APYINX HAyKaX U MpUKnagHbix cdepax;

2) rpaxxgaHckoe n oyxXoBHO-HpaBCTBEHHOE BOCMUTaAHUE!

rOTOBHOCTbIO K BbINOMHEHMIO 06A3aHHOCTEN rpaXkaaHvHa U peanusaumm ero npas,
npeacTaBneHnemM o MaTeMaTUYEeCKUX OCHOBAX (PYHKLMOHNPOBAHWUS Pas3nNYHbIX CTPYKTYP,
SABNEHWN, Npouenyp rpaxgaHckoro obuwecTtsa (Hanpumep, BbIGopbl, ONPOCHI), FOTOBHOCTLIO K
06CyXOeHMI0 aTUYECKNX NPOBneM, CBSAI3aHHbIX C NPaKTUY4ECKUM NPUMEHEHMEM LOCTMKEHUN
HayKK1, OCO3HAHWEM BaXXKHOCTU MOPASIbHO-3TUYECKNX MPUHLIMNOB B AEATENBbHOCTM YYEHOTO;

3) TpyooBoe BOCNUTAHME:

YCTaAHOBKOW Ha aKTMBHOE y4acTue B peLleHnM NPakTUYeCcKMX 3a4ad MmaTtemMaTuyecKkom
HanpaBneHHOCTU, OCO3HaHMEM BaXXHOCTU MaTteMaTn4eCckoro odpasoBaHus Ha NPOTSKEHUN
BCEW >XXM3HM ANd ycrneLwHon npodeccmoHanbHOM OeATENbHOCTM U pa3BUTUEM HEODXOOUMbIX
YMEHWI, OCO3HaHHbLIM BbIOOPOM M NOCTPOEHMEM MHAMBUAYATbHOW TPAEKTOPUN
06pa3oBaHUA U XXMU3HEHHbBIX NIIAaHOB C YYETOM JIMYHbBIX MHTEPECOB M OOLLECTBEHHbIX
notpebHocTeN;

4) acTeTn4eckoe BOCNUTaHME:

CNOCOGHOCTLIO K SMOLIMOHANBbHOMY Y 3CTETUYECKOMY BOCMPUATUIO MaTEMaTUYECKNX
00bekToB, 3a4ay, PeELLEHNI, pacCyXaAeHUIN, YMEHMIO BUAETb MaTeMaTuyeckune
3aKOHOMEPHOCTU B UCKYCCTBE;

5) UEHHOCTM Hay4YHOro NO3HaHUS:

opmeHTaumeVl B AeATeNIbHOCTN Ha COBPEMEHHYKO CUCTEMY HaY4HbIX I'Ipe,EI,CTaBJ'IeHVIIZ 00
OCHOBHbIX 3aKOHOMEPHOCTAX pa3BUTUA YernoBeka, npnponbl 1 obuecTsa, MOHMMaHNEM



MaTeMaTUYeCKON HayKN Kak cepbl YeNoBEYECKOW AesTENbHOCTU, 3TanoB €€ pas3BuTUs u
3HAYMMOCTM NS PasBUTUS LMBUNM3ALIMKN, OBMAAEHNEM A3LIKOM MaTeMaTUKN U
MaTemMaTU4eCcKon KynbTypoun Kak CPEeACTBOM MO3HAHUSi MUpa, OBMafeHeM NpoCTenwmnmMm
HaBblkaMW UccrneaoBaTenbCKon AESTENbHOCTY;

6) dmanyeckoe BocnmMTaHne, GopMMpoBaHMe KynbTypbl 300POBbSA Y AMOLMOHANBHOMO
Onarononyuns:

rOTOBHOCTbIO NPUMEHATb MaTeMaTUYECKNE 3HAHUA B UHTEpeCcax CBOEro 300pOBbs, BeAeHNS
340pOBOro obpasa XxusHu (30opoBoe NuTaHne, cbanaHCUPOBaHHBINA PEXUM 3aHATUN U
oTAbIXa, perynapHas umsmdeckas akTMBHOCTb), COOPMUPOBAHHOCTbLIO HaBblka pednekcuu,
Nnpu“3HaHNMEM CBOEro NnpaBa Ha OLWMOKY U TaKoro e npasa Apyroro YenoBeka;

7) JKOJ10rm4eckoe BoCrimTaHune:

OpVeHTaUMen Ha NpYMeHeHNe MaTeMaTUYeCKUX 3HaHWUIA ONs peleHnst 3agay B obnactu
COXPaHHOCTU OKpY>KatoLLen cpefbl, NNIaHMPOBaHNSA MOCTYMKOB U OLLEHKM X BO3MOXHbIX
nocrneacTBUA NS OKpY»KatoLLEen cpefbl, 0CO3HaHMEM rnobanbHoro xapakrepa
3KOMOrMYECKUX NPoGem 1 NyTein nx pelleHus;

8) aganTauus K N3MEHSIOLWNMCS YCIOBMAM COLMarbHON U NpUpogHON cpeabi:

FOTOBHOCTbIO K 4ECTBUSIM B YCIOBUSIX HEONPEAENEHHOCTH, NOBLILLIEHMIO YPOBHS CBOEM
KOMMNETEHTHOCTMN Yepe3 NPaKTUYECKYHO AEeATENbHOCTb, B TOM YMCIE YMEHUE YUNTLCS Y
Apyrux nogen, npuobpetatb B COBMECTHOW AeATENbHOCTU HOBbIE€ 3HAHWSI, HABbIKU U
KOMMEeTEHUUM U3 onblTa ApYruX;

Heob6XxoaNUMOCTbI0 B (hOPMUPOBAHNN HOBbIX 3HAHUI, B TOM Yncne hopMynupoBaTb UAEMN,
NOHATUSA, TMNOTE3bl 06 OOBHEKTAX U ABNEHUSAX, B TOM YNCIE paHEE HEN3BECTHbIX,
0CO3HaBaTb AedULUTLI COOCTBEHHLIX 3HAHWI U KOMMETEHTHOCTEN, NITaHMPOBaTb CBOE
pasBsutue;

CMOCOBHOCTBLIO 0CO3HABAaTL CTPECCOBYHO CUTYaLMIO, BOCMPUHMMATL CTPECCOBYIO CUTYaLIMIO
Kak Bbl30B, TPEOYIOLLMIA KOHTPMEP, KOPPEKTUPOBATL NPUHUMAEMbIE PeLLEeHUs U OeiCTBUS,
dopmynunpoBaTh 1 OLEEHNBATb PUCKM U NOCNEACTBUS, (OPMUPOBATL OMbIT.

METAMNPEOMETHBIE PE3YJIbTATbI
Mo3HaBaTenbHble YHUBEpCarbHble y4eOHble AeNCTBUA
BasoBble nornyeckue OencTBuA:

e BbISBNATb U XapakTepn3oBaTb CyLLECTBEHHbIE NPU3HAKN MaTeEMaTUYECKNX
0OBLEKTOB, MOHATUI, OTHOLLEHWUI MeXay NOHATUAMK, (hopMynuposaTb
onpeaeneHns NOHATUN, yCTaHaBnMBaTh CYLLIECTBEHHbIN NPU3HaK Krnaccudukauum,
OCHOBaHWA 4519 0606LLeHNs 1 CpaBHEHWUS, KPUTEPUU NPOBOAMMOrO aHanunsa;

e BOCMNpUHMMATb, hopMynupoBaTb 1 NPeobpa3oBbiBaTb CYXOEHUS:
yTBEPANUTENbHbIE N OTPULATENbHbIE, €A4MHUYHbIE, YACTHbIE U 00LLKNE, YCIOBHbIE;



e BbiABNATb MaTeMaTu4eCkme 3aKOHOMEPHOCTU, B3aNMOCBA3N N NMPOTUBOPEYNA B
(*)aKTaX, OaHHbIX, Ha6J'IPO,EI,eHI/IF|X N yTBepXaeHudx, npennarate Kputepumn and
BblABIEHUA 3aKOHOMepHOCTeI7I n I'IpOTI/IBOpe‘-II/IIZ;

e [OenaTb BbiBOAbl C MCNOMNb30BaHNEM 3AKOHOB JTOTUKWU, A€AYKTUBHbLIX M UHAYKTUBHbIX
YMO3aKIOYEHWUIA, YMO3aKM4eHWi No aHanoruu;

e pasbupaTb fokasaTenbCTBa MaTeMaTUYECKUX YTBEPXKAEHWUI (MPsSiMble U OT
MPOTMBHOIO), NPOBOANTL CAMOCTOSAATENIbHO HECTOXHbIE IoKa3aTeNnbCcTBa
mMaTemaTuyeckmx akToB, BbICTpaMBaTh apryMeHTaumio, NpUBOAUTL NPUMeEpDI 1
KOHTPNpUMepbl, 060CHOBLIBaTb COOCTBEHHbIE PACCYXOEHUS;

e BblbypaTb cnocob peleHns yyebHom 3agayn (CpaBHMBaTbL HECKONbKO BapuaHTOB
peLleHnsi, BbIbupaTb Hanbornee NoaxoasaLmMn ¢ Y4ETOM CaMOCTOATENBHO
BblJEMNEHHbIX KPUTEPUEB).

BasoBble nccnegoBatenbckne encTBUS:

e 1CNoSb30BaTh BOMPOCHI Kak MCcrneaoBaTenbCkuii UHCTPYMEHT NO3HAHMS,
dhopmynunpoBaTb BONpockl, UKCHpytoLLme npoTueopeydne, npobnemy,
CaMOCTOSITENbHO YCTaHaBNMBaTb UCKOMOE U flaHHOe, (hOpMUPOBaThL rMnoTesy,
apryMeHTMpOBaTb CBOK MO3ULNIO, MHEHUE;

e NpPOBOAWTL MO CAMOCTOATENIbHO COCTABIIEHHOMY NIaHY HECIOXHbIVA 3KCNEPUMEHT,
HebonbLLOe uccnegoBaHmne Mo yCTaHOBIEHUIO OCOBEHHOCTEN MaTeMaTNYeCcKoro
obbekTa, 3aBucumoctern o6beKkToB Mexay cobon;

e caMOCTOATENbHO HOPMYNMpoBaTh 0606LLEHNS 1 BbIBOALI NO pe3ynbTaTam
npoBeAE&HHOro HabnaeHNs, NCCneaoBaHuns, oLleHnBaTb JOCTOBEPHOCTb
NONyYEHHbIX pe3ynbTaToB, BbIBOAOB U 0606LLEHWN;

e [IPOrHo3npoBaTb BO3MOXHOE pa3BUTUE MpoLieCCa, a TaKXe BblABUMATb
npeannonoXXeHna o ero pa3snMTnn B HOBbIX YCITOBUAX.

Pa6oTta ¢ nHdopmauuen:

e BbISBMATb HEAOCTATOYHOCTb M U3OLITOYHOCTb MHAPOPMAaLMK, AaHHbIX,
HeobXoauMbIX AN pelleHns 3agayu;

e BblGMpaTb, aHaNM3npoBaTb, CUCTEMATU3MPOBATbL U UHTEPNPETUPOBATb
MHpOPMALMIO Pa3NUYHbIX BUAOB U (hOPM NpeacTaBreHus;

e BblbupaTb hopmy npeacTaBneHnss MHOPMaLMM 1 UNIKCTPMPOBATL peLlaemble
3agayu cxemamu, guarpaMmmamu, MHoKM rpaddnkon N nx KomoMHaumsmu;

e OLEHMBaTb HaAEXHOCTb MHAPOPMALMK MO KPUTEPUSIM, NPEOSIOKEHHBIM YYUTENEM
Unn cpopMynMpoBaHHBIM CaMOCTOSITENBHO.

KOMMyHVIKaTVIBHbIe YHUBEpPCaribHble yqe6Hble AencTBus:



e BOCMPUHMMATbL M POPMYNNPOBATL CYXKAEHUS B COOTBETCTBUM C YCIOBUSMU U
LensiMy obLLeHns], ICHO, TOYHO, FPAaMOTHO BblpaXkaTb CBOK TOYKY 3PEHUS B YCTHbIX
M NMUCbMEHHBIX TEKCTaX, AaBaTb NOSICHEHUS MO X0y PeLLeHus 3aaaudu,
KOMMEHTMPOBAaTb MOSyYeHHbI pe3ynbTar;

e B Xxofe obcyxaeHus 3agaBaTb BONPOCHI NO CyLecTBy 06CyXaaemMon TeMbI,
npobnemebl, pelaeMon 3agayu, BbiCKa3biBaTb MAEW, HALENEHHbIE HA MOUCK
peLleHnsi, CONOCTaBNATb CBOM CYXXAEHUS C CYXXOEHUAMM APYrnX Y4aCTHUKOB
ananora, obHapyXuBaTb pasnMyne u CXogcTBO NO3ULUIN, B KOPPEKTHON chopme
dopMynmpoBaTb pasHOrnacusi, CBou BO3paxeHus;

e MPEACTaBnATb pe3yrnbTaTbl PELUEHNS 3a4a4n, SKCNepUMeHTa, UccneaoBaHus,
NpoeKTa, CaMOCTOATENbHO BblGMpaTh hopmMaT BbICTYNNEHUS C Y4ETOM 3aa4
npe3eHTaumm n ocobeHHoCTen ayanTopuu;

e OHMMAaTb M UCMONb30BaTb NPEMMYLLLECTBA KOMAHAHOW U MHOAUBWUAYabHOW
paboTbl NpY peLleHnn y4ebHbIX MaTemMaTUYecknx 3agay;

e NPUHMMATbL LeNb COBMECTHOM AeATENbHOCTU, NNaHMPOBaTb OpraHM3auuio
COBMECTHOW paboThl, pacnpeaendatb Bugbl paboT, goroeapueartbes, 0bcyxgaTb
npouecc n pesynbTat paboTbl, 0600WaTe MHEHNSA HECKONbKMX N0AEN;

e y4yacTBoOBaTb B rpynnoBbiX hopmax paboThl (06CcyxaeHUs, obMeH MHEHNAMU,
MO3roBble LUTYPMbl 1 APYr1e), BbINONHATbL CBOK YacTb paboTbl 1 KOOPANHMPOBATL
CBOM AENCTBUA C APYITMMKN YNeHaMn KOMaHabl, OLLEHMBATb Ka4eCTBO CBOEro
BKriaga B oOLWMN NpOAYKT NO KpUTepmsiM, ChopMynNMPOBaHHBIM y4aCTHUKaMM
B3aMMOAEeNCTBUS.

PerynatneHble yHMBepcanbHble y4eOHble AenCcTBISA
CamoopraHusauus:

e CaMOCTOSITENIbHO COCTaBMATb NiaH, anropuTM peLleHns 3agaydm (Mnu ero 4acTtb),
BblOMpaTh cnocob peLueHnsi ¢ y4ETOM UMEILLMXCS PECYPCOB N COBCTBEHHbIX
BO3MOXXHOCTEN, apryMeHTMPOBaTb U KOPPEKTMPOBATbL BapuaHTbl PELUEHUN C
YYETOM HOBOM MHGOPMaLIUN.

CaMOKOHTPOb, 3MOLMOHANbHbIA MHTENNEKT:

e BnageTb cnocobamy camMonpoBEPKM, CAMOKOHTPONSA NpoLecca 1 pesyrbraTta
peLleHns maTeMaTM4eckor 3aaauu;

e MnpeaBuaeTb TPYAHOCTU, KOTOPbIE MOTYT BO3HWUKHYTb NPY peLleHny 3aayum,
BHOCUTb KOPPEKTUBbI B AEATENbHOCTb HA OCHOBE HOBbIX 0OCTOATENLCTB,
HaNOEHHbIX OLUMOOK, BbISIBNEHHbIX TPYAHOCTEN;

e OLEeHMBaTb COOTBETCTBME pedyrbTata AeATeNbHOCTU NOCTaBEHHOWN Lenn u
YCNOBUAM, OB BACHATb NPUYMHBI JOCTUXEHUSA UM HEAOCTUXKEHUS LNy, HaxXoauTb
owmnbkKy, AaBaTb OLEHKY NPpMoBpeTEéHHOMY OnbITy.



NMPEOMETHBLIE PE3YJIbTATHI

K koHUy 0ByyeHus B 7 knacce oby4varominca nonyyunT cneayowmne npeameTHble
pe3ynbTathl:

Yucna v BblMucneHus

BbInonHATh, codeTas YCTHbIE U MUCbMEHHbIE MPUEMbI, apupmMeTnIecKne JeNCTBUS C
paunoHarnbHbIMU YUCTIaMu.

HaxoauTb 3Ha4YeHUs YNCNOBbLIX BbIPaXXEHUI, MPUMEHSATL pa3HO0bpa3Hble crnocobbl n
NPVEMbI BbIYUCINEHUS 3HAYEHNI APOOHBIX BblIpaXXeHWUin, coaepalmnx 0bbIKHOBEHHbIE U
OEeCATUYHbIE OpPOobN.

MepexoguTb OT ogHOM hopMbl 3anmcy Yncen K apyron (npeobpas3oBbiBaTh 4ECATUYHYIO
Apobb B OBbIKHOBEHHYI0, OObIKHOBEHHYIO B AECATUYHYI0, B YHACTHOCTU B BECKOHEYHYIO
OECATUYHYIO Opo6b).

CpaBHI/IBaTb nynopsaaoydmBatb paunoOHalribHble Ynucna.
OprFJ'IﬂTb yyucna.

BbinonHaTb NPUKNOKY N OUEHKY pe3dylibTaTta BbIYMCIIEHNA, OUEeHKY 3Ha4YE€HUIN YNCNOBbIX
Bblpa)l(eHMVI. BbINOMHATE AENCTBUS CO CTEMNEHAMU C HaTypalibHbIMW NMOKa3aTenamMu.

anMeHFITb NPU3HaAKN OEeNTIMMOCTU, pa3fioXXeHne Ha MHOXUTENN HaTyparibHbIX YACEe.

PelaTb NpakTUKO-OPUEHTUPOBAHHbIE 3a[a4M, CBSAI3aHHbIE C OTHOLLEHWEM BESTNYNH,
NPOMNOPLMOHANbHOCTLIO BENTUYUH, NMPOLIEHTaMM, UHTEPNPETMPOBATL Pe3yrbTaTbl PeLLleHus
3afay ¢ Y4ETOM OrpaHUYEHNIA, CBA3AHHBIX CO CBOMCTBAMW paccMaTpuBaeMbIX OObEKTOB.

Anrebpavyeckne BblpaXKeHUs

WNcnonb3oBaTb anrebpanyeckyto TePMMUHOMOTMIO U CUMBOSUKY, MPUMEHSTb €€ B npoLiecce
OCBO€EHMs1 y4ebHOro matepuana.

HaxoauTb 3Ha4eHus 6yKBeHHbIX Bblpa)l(eHI/IIZ npn 3agaHHbIX 3HAYEHUAX NepeMeEHHbIX.

BbInonHaTb Npeobpa3oBaHMs LIENoro BbipaXKEHUSI B MHOFOYSEH NpuBeaeHnemM noao6HbIX
crnaraembix, PackpbITUeM CKOBOK.

BbInonHATb YMHOXeHne ogHo4sieHa Ha MHOro4mneH n MHorovsieHa Ha MHOrou4rieH,
NMPUMEHATb d)OpMyJ'IbI KBagpaTta CyMMbl U KBagpaTta Pa3HOCTU.

OcyLLEeCTBMATb Pa3nNoXeHNe MHOrOYNEHOB HA MHOXUTENM C NMOMOLLbIO BbIHECEHUS 3a
CKOOKM 0BLLEr0 MHOXUTENS, TPYNMMPOBKM criaraeMblX, MPUMeHeHUst opMyI COKPaLLEHHOTO
YMHOXEHUS.

an/IMeHﬂTb I'Ip606pa3OBaHI/IF| MHOrou4neHoB Ansa peweHna pa3nnyHblX 3aay n3
MaTeMaTukn, CMeXHbIX npeameToB, 13 peaanon NPaKTUKN.



Wcnonb3oBaTb CBOMCTBA CTeNeHen ¢ HaTyparbHbIMU NokasatenaMmu Ans npeobpasoBaHus
BblpaXXeHnn.

YpaBHeHUsa n HepaBeHCTBa

PewaTb NMYHENHbIE YpaBHEHUSA C OOHOM NepeMeHHON, NPUMEHAA nNpasunia nepexoia ot
NUCXOOHOro YpaBHEHUS K paBHOCUNBHOMY eMy. [1poBepsTh, ABNAETCA NN YNCIIO KOPHEM
ypaBHEHMSI.

MpymeHATb rpadouyeckne MeTodbl NPU peLleHNn NMUHENHLIX YPaBHEHUN U UX CUCTEM.

Moabvpatb NpMMepbl Nap YMcen, SBNAIOWNXCS peLleHneM NIMHENHOTO YpaBHEHNS C ABYMS]
nepeMeHHbIMU.

CTpouTb B KOOPANHATHOM NNOCKOCTU rpadpmk NMMHENHOrO ypaBHEHUS C ABYMS
nepemMeHHbIMK, NONb3YsACh rPacUKOM, NPUBOAUTL NPUMEPHI PELLEHUS YPABHEHWS.

PelwaTb cuctembl ABYX NMUHENHbIX YPAaBHEHUI C ABYMS NEPEMEHHbIMU, B TOM Yncrne
rpacdoun4ecku.

CocTtaBnaTb n pewaTtb NUHenHoe ypaBHEHUE Ui CUCTEMY NNHENHbIX ypaBHeHVII7I no
yCcnoBuio 3agaydn, nHTepnpeTnpoBaTb B COOTBETCTBUM C KOHTEKCTOM 3agayn I'IOJ'Iy'-IeHHbII7I
pe3ynbTart.

DyHKLMN

I/I306pa>|<aTb Ha KOOpﬂ,MHaTHOVI I'IpﬂMOI7I TOYKN, COOTBETCTBYHOLWME 3adaHHbIM KOOpAMHATaMm,
y4n, OTpe3KN, NHTEpPBasibl, 3anUCbiBaTb YACIIOBbIE NPOMEXXYTKN Ha anre6pamquK0M A3bIKE.

OTmeuaTb B KOOPAUHATHOWM NIOCKOCTM TOYKM MO 3a4aHHbIM KOOpAMHATaM, CTPOUTL rpadukm
NUHEeWHbIX PyHKUMA. CTponTb rpadmk pyHKUMK Yy = |X|.

OnucbiBaTb C NOMOLLbIO (DYHKUUI N3BECTHBIE 3aBUCUMOCTU MEXAY BENMYMHAMU: CKOPOCTb,
BPEMSI, PacCTOsIHNE, LieHa, KONMMYeCcTBO, CTOMMOCTb, NPOM3BOAUTENBHOCTb, BpeMsi, 06 bEM
paboThl.

HaxoauTb 3HadeHne (*)yHKLI,I/II/I Nno 3Ha4YeHuto eé aprymeHTta.

MoHumaTb rpadmyeckuin cnocob nNpeacTaBneHns u aHanusa nHopmaunm, N3Bnekatb un
NMHTEpNpeTnpoBaTb MHpOpMaLMIo U3 rpaddMKoB pearnbHbIX NPOLIECCOB Y 3aBUCUMOCTEN.

K KoHUy 00y4yeHus B 8 knacce oby4vatroLmnncs NnonyynT cnegyowme npeameTHble
pesynbTaThl:

Yncna n BbluMCNEHNS

Mcnonb3oBaTb HavanbHble NpeacTaBneHnsi 0 MHOXECTBE OeNCTBUTENbHbIX Yncen aAns
CpaBHEHUS, OKPYIMEeHUs N BbIYMCEHUI, n306paxaTb 4eNCTBUTENbHbIE YMCNa TOYKaMn Ha
KOOpAUHATHOW NPAMON.



MNpVYMeHsITb NOHATNE apUPMETUYECKOrO KBaApaTHOrO KOPHS, HAXOAMTb KBapaTHbIe KOPHU,
ncrnonb3ys Npy He0HXOAMMOCTM KanbKynsTop, BbIMOMHATL Npeobpa3oBaHms BblpakeHuH,
coaepaliux KBagpaTHble KOPHU, UCTONb3ys CBOWCTBA KOPHEN.

Mcnonb3oBaTh 3anmcu 6onbLnX U ManbIX YACES C MOMOLLbIO AECATUYHBLIX apoben u
cteneHen ducna 10.

Anrebpaunyeckme BblpaKeHUsi

anMeHﬂTb NOHATNE CTeneHn C LernbiM NoKa3aTerneM, BbINOJNTHATb npeo6pa3OBava
Bblpa)KeHMVI, coaepxxawmnx cterneHun C LuernbiM nokasartenem.

BbINnonHATbL ToXAECTBEHHbIE NPeobpa3oBaHNS paLMOHanbHbIX BblpaXKeHUA Ha OCHOBE
npaBun 4encTBuUi Hag MHOrovrieHaMm 1 anrebpanyeckumm gpodsamu.

PacknagbiBaTb KBaapaTHbIA TPEXUNEH HA MHOXUTENMN.

MpyMeHsiTb Npeobpa3oBaHnsa BblpaXKeHWUI AN peLleHnst pasnunyHbIX 3agay U3 matemaTtukm,
CMEXHbIX NPEAMETOB, U3 peanbHON NPaKTUKK.

YpaBHEHMs1 1 HepaBeHCTBa

PelwaTb NuHeliHble, KBaapaTHblEe YPaBHEHUS U pauMoHaribHble YpaBHEHUS, CBOASLLMECS K
HWMM, CUCTEeMbI ABYX YPABHEHUI C ABYMSI NEPEMEHHBLIMU.

MpoBoagnTL NpocTenLIne nccnegoBaHNsa ypaBHEHUA N CUCTEM YpPaBHEHUIA, B TOM YMCrie C
npuMeHeHneM rpaduyeckmx npeactaBneHun (yctaHaBnmBaTb, UMeEET N YpaBHEHME Unun
cucTemMa ypaBHEHUI PELLEHUS, eClU UMEET, TO CKOJMbKO, M Nnpoyee).

MepexognTb OT crioBecHOW hOpMynMPOBKN 3agaun K e€ anrebpanyeckon mogenu ¢
NMOMOLLLI0 COCTaBMEHUS YPaBHEHUS UMX CUCTEMbI YPaBHEHUI, UHTEpNpeTUpoBaTh B
COOTBETCTBMM C KOHTEKCTOM 3aaun NosfyyeHHbIN pe3ynbTar.

MpVYMEeHSITb CBOMCTBA YACNOBLIX HEPABEHCTB AN CPABHEHUS!, OLEHKW, pellaTth NIMHeNHbIe
HepaBeHCTBA C OAHOW NEPEMEHHON N UX CUCTEMbI, JaBaTb rPadUYECKy UINICTPaLMIO
MHOXECTBA peLleHNii HepaBeHCTBAa, CUCTEMbl HEPABEHCTB.

DYHKLMN

lMoHMMaTb 1 MCNoNb30BaTb PYHKLMNOHAMNbHBIE MOHATUSA N A3bIK (TEPMUHbI, CUMBONMYECKME
0603HayeHns1), onpeaensaTb 3Ha4YeHne PyHKLUMM NO 3HAYEHUIO apryMeHTa, onpegensaTb
cBoKrcTBa OYHKLUMM MO €€ rpadounky.

CTtpouTb rpadmkn anemeHTapHbIX (PYHKUUIA BUAA:

y =k/x, y =x2,y =x3,y = |x|, y = Vx, on1cbIBaTh CBONCTBA YNCMOBOI (PYHKLMN MO eé
rpadouky.

K koHUy 0ByyeHus B 9 knacce obyyarowmiicst Nony4mT cregyouime npeaMeTHble
pe3ynbTaThbl:



Yncna n BbluMCHNEHNS
CpaBHI/IBaTb nynopsaaodmBaTtb paunoHalribHble U MppaunoHalbHbIE YCHA.

BbinonHaTb apmcbmeTw-lecwle OencTBus ¢ paunoHalribHbIMKN YMUClnamMu, codeTad YCTHbIE U
NMMCbMEHHbIE I'IpVIéMbI, BbIMOJTHATb BblHUCNEHNA C UppalMOHanbHbIMU YUCITaMW.

HaxoauTb 3Ha4YeHns cTteneHen c uenbiMu nokasatensamm un KOpHeVI, BbIHUCIATb 3HA4YeHUsA
YNCNOBbIX Bblpa)KeHVIVI.

OprFJ'IﬂTb OEeNCTBUTENbHLIE YMCNA, BLINOMHATD NPUKNOKY pe3ynbTaTta BbIYMCIIEHNA, OUEeHKY
YUCIOBbIX Bblpa)KeHVIVI.

YpaBHEHNA N HEPABEHCTBA

Pelwatb nuHenHble 1 KBaapaTHbIe YpaBHEHWUS!, ypaBHEHUS, CBOASALIMECH K HAM, NPpOCTenLlne
APOBHO-paLMOHarnbHble YpaBHEHUS.

PelaTb cucTembl ABYX NMUHENHbIX YpaBHEHWI C ABYMS EPeMEHHbIMU U CUCTEMBI ABYX
YPaBHEHUIA, B KOTOPbIX OHO YPaBHEHUE HE ABNAETCS NIMHENHbIM.

Pelwatb TekcToBble 3a4aun anrebpanyecknm cnoco6om ¢ MOMOLLbH COCTaBMEHMUS
ypaBHEHWUSI UMM CUCTEMbI [IBYX YPaBHEHUI C ABYMS NEPEMEHHbBIMMU.

MpoBoAMTL NPOCTENLLNE UCCNIEAOBAHUS YPaBHEHUI U CUCTEM YPaBHEHWIA, B TOM YKCHE C
npuMeHeHneM rpacdunyecknx npeactaBneHuin (yctaHaBnmeaTb, UMEET N ypaBHEHWE UMK
CUCTEMA YpaBHEHWI peLLeHusi, eCrU UMEET, TO CKOSbKO, U Mpoyee).

PewaTb NMHENHbIE HepaBeHCTBa, KBaapaTHble HEPaBEeHCTBA, I/I306pa)KaTb peweHne
HepaBeHCTB Ha 4ymcnosoun I'IpFIMOVI, 3anncbiBaTb pelleHne ¢ NnoMoLlbo CMMBOJIOB.

PewaTb cncTteMbl NMUHENHbIX HepaBeHCTB, CUCTEMbl HEPaBEHCTB, BKIO4YaLWwmne KBagpaTtHoe
HEepaBeHCTBO, |/|306pa)KaTb peweHne cnctembl HeEpaBEHCTB Ha YMcnoBomn I'IpFlMOI7I,
3anncbiBaTb pelleHne ¢ NoOMoLLlbo CMMBOJIOB.

Mcnonb3oBaTb HepaBEHCTBA NPU PeLLEHMN Pas3nnYHbIX 3adad.
DyHKUMN

PacnoaHaBaTtb yHKUMN N3yYeHHbIX BUOOB. [TokasbiBaTb CXeMaTU4ecKky pacrnonoxeHne Ha
KOOpAMHAaTHOWM NIIOCKOCTU rpadomkoB dyHKUMA Buga: y = kx, y = kx + b, y = k/x, y = ax2 + bx
+c,y=x3,y =X,y = x|, B 3aBMCMMOCTM OT 3HA4YEHUI KOIPDULIMEHTOB, ONUCHLIBATL
cBoncTBa PYHKUNNA.

CTtpouTb 1 n3obpaxartb cxemaTuyeckn rpadmkn KBaapaTUYHbIX OYHKLWA, ONUCLIBATb
CBOMCTBA KBagpaTUYHbIX PYHKLMA NO NX rpadpunkam.

PacnosHaBaTtb kKBagpaTU4Hyo yHKLMIO MO hopMyrne, NpMBoaUTbL NPUMeEpPbl KBaapaTUYHbIX
YHKLMIA U3 peanbHON XXU3HU, U3UKN, FeoMeTpUuun.

Yncnosble NocrnenoBaTenibHOCTU U nporpeccun



PacnosHaBaTb apudMETUYECKYH 1 reOMETPUYECKYHO NMPOrpeccum npm pasHbIx crnocobax
3agaHus.

BbINONHATE BblYMCNEHUA C Ucnonb3oBaHWeM GOPMYyIT N-ro YrneHa apngmeTnyeckomn n
reomMeTpuYeCcKon NPorpeccun, CyMmbl NepBbIX N YIIEHOB.

I/I3o6pa>|<aTb YneHbl nocrneaoBaTesibHOCTU TOYKaMn Ha KOOpD,I/IHaTHOVI NJIOCKOCTN.

PewaTb 3agayun, cBA3aHHbIE C YACNOBLIMU NOCNEe0BaTENbHOCTAMU, B TOM YUCNe 3a4a4m n3
peanbHON XU3HU (C UCNONb30BaHNEM KarbKynaTopa, UMGPOBLIX TEXHOMNOMMM).



TEMATWUYECKOE NMIAHNPOBAHWME

7 KITACC
HavnmeHoBaHne KonuyecTtso Yacos

Ne OneKTpoHHbIe (undpoBbie)

n/n PaZASTIos 1 TeM obpasoBaTernbHble pecypcbl
nporpammel Bcero KoHTpornbHble paboTbl | MNpakTuyeckne paboTbl

1 Yncna n BblMUCHEHUS. o5 1 Bubnunoteka LJOK
PaunoHanbHble Yncna https://m.edsoo.ru/7f415b90

5 Anrebpaunyeckune 57 1 Bubnunoteka LJOK
BblpaXkeHus https://m.edsoo.1u/7f415690

3 YpaBHeHUus n 20 1 Bubnuoteka LLIOK
HepaBeHCTBa https://m.edsoo0.1u/7f415690

4 KoopauHaTthl 1 o4 1 Bubnuoteka LLIOK
rpadpukn. OyHKUUK https://m.edsoo.ru/7f415b90

5 lMoBTOpEHUe n 6 1 Bubnnoteka LLOK
obobuieHne https://m.edsoo.ru/7f415b90

OBLUIEE KOJIMYECTBO 102 5 0

YACOB MO NPOIrPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KITACC

HavnmeHoBaHne KonuyecTtso 4yacos

Ne OneKTPOoHHbIe (LMdpoBbIE)

n/n PA3ASTIos 1 TeM obpasoBaTenbHble pecypchbl
nporpammbi Bcero KoHTpornbHble paboTbl | MpakTuyeckne paboTbl

1 Yncna n BblMUCHEHUS. 15 Bubnuoteka LUOK
KBagpaTHble KOpHU https://m.edsoo.ru/7f417af8
Y .

;[ | ciomoesa LoK

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

nokasarenem
Anrebpaundeckue

3 BbIpaXXeHU4. 5 1 Bubnnoteka LLOK
KBagpaTHbIn https://m.edsoo.ru/7f417af8
TPEXUneH
Anrebpaundeckune

4 BblpakeHusl. 15 1 Bubnunoteka LLOK
Anrebpaunyeckas https://m.edsoo.ru/7f417af8
Opobb
YpaBHeHUs n

5 HepaBeHCTBaA. 15 1 Bubnmoteka LLOK
KBagpaTHble https://m.edsoo.ru/7f417af8
ypaBHeHus

6 YpaBHeHus un 13

HepaBeHCTBa.

Bubnunoteka LIOK



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

Cucrembl ypaBHEHUI

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

YpaBHEHUN U

Bubnunoteka LJOK

’ HEpaBercTBa. 12 https://m.edsoo.ru/7f417af8
HepaBeHcTBa

3 DyHKuMN. OCHOBHbIE 5 Bubnunoteka LLIOK
MOHATUA https://m.edsoo.ru/7f417afg

9 dyHKuMn. Yncnosble 9 Bubnmoteka LLOK
PYHKLMM https://m.edsoo.ru/7f417af8

10 lMoBTOpPEHME U 6 Bubnmoteka LLOK
0600LLeHne https://m.edsoo.ru/7f417af8

OBLEE KOJIMYECTBO 102

YACOB MO NPOIrPAMME



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

9 KITACC

Konu4yecTtBo 4yacos

Ne HavmeHoBaHue pasgenos u OneKTPoHHble (LMdpoBbIE)
n/n | Tem nporpamuel Bcero KoHTponbHble paboThl | [NpakTnyeckme paboThl 0bpa3oBaTernbHbIe pecypeel
1 Yuncna n BblMUCTIEHNS. 9 Bubnumoteka LUOK
[encTButenbHble Yncna https://m.eds00.1ru/7f419d08
Rl siruorea LOX
P o oA https://m.eds0o.ru/7f419d08
nepemMeHHowm
3 YpaBHEHUS N HepaBEHCTBA. 14 1 Bubnmoteka LIOK
Cuctembl ypaBHEHUI https://m.edsoo.ru/7f419d08
4 YpaBHEHNA N HepaBeHCTBa. 16 1 Bubnunoteka LIOK
HepaBeHcTBa https://m.edsoo.ru/7f419d08
Bubnmoteka LIOK
5 GyHKLIm 16 1 https://m.edso0.ru/7f419d08
6 Yucnosble 15 1 Bubnmoteka LIOK
nocriegoBaTeflbHOCTU https://m.edsoo.ru/7f419d08
7 MoBTOpeHmne, 06obLLeHme, 18 1 Bubnmoteka LIOK
cuctemaTusauus 3HaHUn https://m.edsoo.ru/7f419d08



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

OBLEE KONMMYECTBO YACOB
Nno NPOrrPAMME

102




NOYPOYHOE MIIAHMPOBAHWE

7 KINNACC
Konun4yecTtso yacos
No [laTa OneKTPOoHHbIE LUNpoBLIE
Tema ypoka obpasoBaTesbHble
n/n KOHTpoOnbHbIe MNpakTuyeckme N3yyeHuns
Bcero pecypcel
paboTbl paboTbl

lMoHATne paunoHansHoro
ymncna

ApudmeTtunyeckue
JENCTBUA C
pauMoHarnbHbIMKU Yncnamm

ApudmeTunyeckme
JencTemsa c
paumoHanbHbIMU Yncnamm

ApundmeTunyeckme
JENCTBUA C
paumnoHarnbHbIMU Ynucrnamm

ApudmeTnyeckme
JencTemsa c
pauyvoHarnbHbIMK Y1CaMm

ApudmeTturyeckue
JencTBusa ¢




paunoHanbHbIMKX YUCIamMun

CpaBHeHue,
7 ynopsigoymMsaHme
paumMoHanbHbIX Yncen
CpaBHeHue,
8 yrnopsigoyvsaHve
paumoHanbHbIX Yncen
CpaBHeHue,
9 ynopsigovvsaHve
paumoHanbHbIX Yncen
10 CTteneHb € HaTyparbHbIM Bubnmoteka LIOK
nokasatenem https://m.edsoo.ru/7f4211de
11 CTteneHb € HaTyparnbHbIM Bubnunoteka LIOK
nokasarenem https://m.edsoo.ru/7f421382
12 CTteneHb € HaTyparnbHbIM Bubnunoteka LIOK
nokasartenem https://m.edsoo.ru/7f42154e
13 CteneHb € HaTyparnbHbIM Bubnmoteka LUOK
nokasartenem https://m.edsoo.ru/7f4218be
14 CrteneHb € HaTyparnbHbIM
nokasartenem
15 PelleHne ocHOBHBIX 3aaa4

Ha OpoOu, NPOLEHTLI 13



https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f4211de

peanbHON NpaKTUKn

16

PelueHne ocHOBHbIX 3aaad
Ha opobu, NPoLEHTbI 13
peanbHON NpakTUKK

17

PelieHne ocHOBHbIX 3aa4a4
Ha opobu, NPOLEHTLI U3
pearibHOWM NPaKTUKK

18

PelueHne ocHOBHbIX 3apay
Ha apobu, NPouUEeHTbI 13
peanbHOW NpaKTUKN

19

Mpu3Hakn genumocTu,
pas3noXeHWsl Ha MHOXUTENN
HaTypanbHbIX Yncen

20

Mpu3Haku 4enMMocTw,
PasnoXeHns Ha MHOXUTENU
HaTyparnbHbIX Yucen

21

PeanbHble 3aBUCUMOCTH.
Mpsimasa n obpatHasa
NPONOPLNOHANBHOCTH

22

PeanbHble 3aBncumocTu.
Mpsimaa n obpatHas
NponopuUNOHanbHOCTU




PearnbHble 3aBMCMMOCTHN.

23 Mpsamasa n obpatHasa
NPOMNOpLMNOHANBLHOCTH
PeanbHble 3aBUCUMOCTM.
24 Mpsmasa n obpatHas
NPOMNoOpLNOHANbLHOCTU
KoHTponbHas paboTta no
25 Teme "PaymoHanbHble
yncna"
Bubnmoteka LUOK
2 b
6 YKBEHHDIE BBIpAKEHIA https://m.edsoo.ru/7f41feec
27 dopmynbl
28 dopmynbl
29 lMepemeHHble. JonycTuMble
3Ha4YeHUs NEPEMEHHbIX
lMpeobpa3oBaHne
o | oo o
packp https://m.edsoo.ru/7f41fafa
npusegeHne NnogobHbIX
cnaraembix
31 MpeobpasosaHne Bubnnoteka LLOK

GYKBEHHbIX BblpaXKEHWIA,
pacKpbITUE CKOBOK U

https://m.edsoo.ru/7f41£fd70



https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41feec

npusegeHne NnogobHbIX
cnaraembix

MpeobpasoBaHue
OYKBEHHbIX BbIPaXXeHWUN,

32 packpbITne cKobok n
npueegeHne nogobHbIX
cnaraembix
MpeobpasoBaHue
OYKBEHHbIX BbIpaXKeHWUN,
33 packpbITUe CKobOoK n
npvBegeHne nogo6HbIX
cnaraemMblx
34 CeowcTBa cTeneHun ¢ Bubnnoteka LLOK
HaTypanbHbIM NMoKasaTenem https://m.edsoo.ru/7f421382
35 CsowcTBa cTeneHun ¢ Bubnnoteka LLOK
HaTypanbHbIM NMokasaTenem https://m.edsoo.ru/7f42154¢
36 CsowcTBa cTeneHu ¢ Bubnuoteka LIOK
HaTypanbHbIM NMokasaTenem https://m.edsoo.ru/7f4218be
Bubnunoteka LJOK
7 M
3 HOTORNEHS! https://m.edsoo.ru/7f42276¢
Bubnunoteka LIOK
38 MHoro4yneHsbl H

https://m.edsoo0.ru/7f422930



https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f421382

CnoyeHue, BbluMTaHME,

Bubnnoteka LIOK

39
YMHOXEHMNE MHOIo4IIeHOB https://m.edsoo.ru/7f422af2
40 CnoyeHue, BbluMTaHME, Bubnunoteka LIOK
YMHO>eHMNe MHOro4neHoB https://m.edsoo.ru/7f422cc8
41 CnoxeHue, BbluMTaHME, Bubnmoteka LIOK
YMHO>€HMNe MHOro4rieHoB https://m.edsoo.ru/7f422fca
42 CnoxeHue, BbluMTaHME, Bubnmoteka LLIOK
YMHO>eHMNe MHOro4reHoB https://m.edsoo.ru/7f423182
43 dopmynbl COKpalEHHOro Bubnmoteka LUOK
YMHOX€EHUS https://m.edsoo.ru/7f42432a
44 dopmynbl CokpalEHHOro Bubnmoteka LLOK
YMHOX€EHUS https://m.edsoo.ru/7f42464a
45 dopmynbl CoKpalEHHOIo Bubnmoteka LLOK
YMHOX€EHUS https://m.edsoo.ru/7f424c12
46 dopmynbl CokpalEHHOro Bubnmoteka LUOK
YMHOX€EHUSA https://m.edsoo.ru/7f424fd2
47 dopmynbl COKpaLlEHHOIo Bubnumoteka LLOK
YMHOX€EHUS https://m.edsoo.ru/7f4251d0
48 PasnoxeHne MHOro4neHoB Bubnumoteka LLOK
Ha MHOXUTENN https://m.edsoo.ru/7f423312
49 PasnoxeHne MHOro4neHoB Bubnunoteka LUOK



https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422af2

Ha MHOXUTENNN

https://m.edsoo.ru/7f4237fe

50

PasnoxeHne MHOro4neHoB
Ha MHOXUTENNN

Bubnuoteka LUOK
https://m.edsoo.ru/7f4239de

51

PasnoxeHne MHOro4neHoB
Ha MHOXUTENNN

52

KoHTponbHaga paboTta no
Teme "Anrebpaunyeckue
BblpaxkeHns"

53

YpaBHeHue, npasuna
npeobpa3oBaHus
ypaBHeHWs,
PaBHOCUITbHOCTb
ypaBHeHui

54

IN'vHenHoe ypaBHeHe ¢
O[IHOW NepemMeHHON,
pelleHne NUHenHbIX
ypaBHeHui

55

JInHenHoe ypaBHeEHME C
OQHOWN NepemMeHHon,
pelleHne NUHENHbIX
ypaBHeHui

Bubnunoteka LJOK
https://m.edsoo.ru/7f420482

56

JInHenHoe ypaBHeHME C
OQHOWN NepemMeHHON,
pelleHne NUHEeNHbIX



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4237fe

ypaBHEHUI

PeweHwne 3agav ¢

Bubnuoteka LUOK

57 .
NMOMOLLbIO YpaBHEHUN https://m.edsoo.ru/7f42064¢
58 PeweHwne 3agav ¢ Bubnuoteka LUOK
NOMOLLLI0 YpaBHEHUN https://m.edso0o.ru/7f420806
59 PeweHwne 3agav ¢ Bubnunoteka LJOK
NOMOLLLI0 YpaBHEHUN https://m.edsoo.ru/7f4209a0
60 PeweHwne 3agav ¢ Bubnunoteka LJOK
NOMOLLLI0 YpaBHEHUN https://m.edsoo.ru/7f420e6¢
51 | mmyr nopaonmmn er0 BuGnworera LIOK
ABy p https://m.edsoo.ru/7f427¢32
rpadpumk
62 ”: Hl\j:: Hn(zee anii:?n:l: ; ero Bubnmoreka LIOK
ABY P https://m.edsoo.ru/7f427¢8a
rpadgouk
I
yp ABy https://m.edsoo.ru/7f42836¢
nepemMeHHbIMN
Cuctema gByx NMMHENHbIX
64 ypaBHEHWI C ABYMS

nepemMeHHbIMn



https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f42064e

Cuctema OByx NUHENHbIX

65 ypaBHEHWI C ABYMS
nepeMeHHbIMN
Cwncrtema OBYX NUHENHBIX
66 ypaBHEHWI C OBYMS
nepeMeHHbIMN
67 PeweHne cuctem Bubnunoteka LIOK
YpaBHEHUI https://m.edsoo.ru/7f4284de
68 PeweHne cuctem Bubnunoteka LIOK
ypaBHeHUI https://m.edsoo.ru/7f42865a
69 PeweHne cuctem Bubnmoteka LIOK
ypaBHeHUI https://m.edsoo.ru/7f4287d6
70 PeweHne cuctem
ypaBHeHwui
71 PeweHwne cuctem
ypaBHeHui
KoHTponbHasa paboTta no Bu6nvoTexa LIOK
72 Teme nMH?MHble https://m.edsoo.ru/7f421044
ypaBHeHusi
73 KoopauHaTa Toukn Ha Bubnnoteka LLOK

npsiMomn

https://m.edsoo.ru/7f41de76



https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4284de

Bubnnoteka LIOK

4 HicnoseIe MpomexyTku https://m.edsoo.ru/7f41dff2
75 Hucnosble NPOMEXYTKM
PacctosiHue mexay AByms
76 TOYKaMW KOOpPANHATHOM
npaMon
PaccTtosiHne mexgy osyms
77 TOYKaMKU KOOpAUHATHON
npsMon
78 MpsimoyronbHasa cuctema Bubnnoteka LLOK
KoopauHaT Ha nJyIoCKOCTU https://m.edsoo.ru/7f41el6e
79 MpsimoyronbHasa cuctema Bubnnoteka LLOK
KoopAuHaT Ha NNoCKOCTH https://m.edsoo.ru/7f41e42a
80 Mpumepsbl rpacukos, Bubnnoteka LLOK
3aaHHbIX hopmMynamu https://m.edsoo.ru/7f41e8a8
81 Mpumepsbl rpacumkos, Bubnuoteka LIOK
3a4aHHbIX hopmMynamu https://m.edsoo.ru/7f41ed80
82 Mpumepsbl rpacumkos,
3aaHHbIX hopmMynamu
83 YUteHune rpadukos Bubnuoteka LIOK

peanbHbIX 3aBUCMMOCTEN

https://m.edsoo.ru/7f41ea24



https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41dff2

YTteHwne rpadmkos

84 peanbHbIX 3aBUCMMOCTEN
Bubnunoteka LIOK
85 rorsATve (yHKuny https://m.edsoo.ru/7f41ef06
86 Mpadunk dpyHKUMN
. . Bubnuoteka LIOK
87| Ceonctea dynkumi https://m.edsoo.ru/7f41f078
. . Bubnuoteka LLIOK
88 CBovicTaa (yHKui https://m.edsoo.ru/7f41f1fe
. Bubnuoteka LIOK
89 Turennas dyHkums https://m.edsoo.1u/7f427282
. Bubnuoteka LIOK
0 TurenHas dyHkums https://m.edsoo.1u/7f427412
91 MocTpoeHwne rpadumka Bubnunoteka LIOK
NNHENHON PyHKLMN https://m.edsoo.ru/7f426d1e
MocTpoeHwne rpadmka
92 -
NIMHENHON (PYHKUMN
93 Mpadumk pyHKUMK y =|X|
94 Mpadwmk dyHKUMK y =|X|
95

KoHTponbHaga paboTta no

Bubnunoteka LJOK



https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41ef06

Teme "KoopauHatbl n
rpadoukm.
®yHKuun"/Becepoccumnckas
npoBepoyYHas paboTa

https://m.edsoo.ru/7f41£50a

96

NToroBas KOHTponbHas
paboTa/Bcepoccuiickas
nposepoyHas paboTa

Bubnmoteka LIOK
https://m.edsoo.ru/7f429c6¢

97

MoBTOpEHNE OCHOBHbIX
NOHATUA N METOAOB Kypca 7
krnacca, obobLleHune
3HaHW

98

[MoBTOpEHUE OCHOBHbIX
NOHATUA N METOAOB Kypca 7
knacca, obobLleHne
3HaHUN

Bubnuoteka LUOK
https://m.edsoo.ru/7f429132

99

[MoBTOpEHUE OCHOBHbIX
NMOHATUA N METOAOB Kypca 7
knacca, obobLleHne
3HaHUN

Bubnnoteka LLOK
https://m.edsoo.ru/7f42a0e0

100

[MoBTOpEHUE OCHOBHbLIX
NOHATUI N METOA0B Kypca 7
knacca, ob6obLieHne
3HaHUN

101

lMoBTOpPEHME OCHOBHbIX
NOHATUI U METOA0B Kypca 7

Bubnunoteka LIOK



https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f41f50a

knacca, obobuieHne
3HaHUN

https://m.edsoo.ru/7f42a27a

102

[MoBTOpEHUE OCHOBHbIX
NOHATUI N MeToO0B Kypca 7
knacca, obobLleHne
3HaHMI

Bubnnoteka LLOK
https://m.edsoo.ru/7f42a900

OBLIEE KONMYECTBO YACOB
no NPOrPAMME

102



https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42a27a

8 KITACC

KonunyecTtBo yacos

OnNeKTPOHHbIE LUNpoBLIE

Ne Hata
Tema ypoka obpasoBaTesibHble
n/n KoHTponbHbIe MpakTudeckue N3yyeHus
Bcero pecypcehl
paboTbl paboTbl
1 KBagpaTHbI KOpEHb U3 1 Bubnuoteka LLIOK
ymcna https://m.edsoo.ru/7f42d452
MoHaTne 06 Bubnnoteka LLOK
2 1
vppauuoHanbHOM Yucne https://m.edsoo.ru/7f42eaaa
JecatnyHble
3 NPUBIIMKEHNS 1
nppaumoHarnbHbIX Yncen
[ecatnyHble
4 npUbNMKeHns 1
nppaumoHarnbHbIX Yncen
5 [enctButenbHble Ynucna 1
6 CpaBHeHue 1
OEeNCTBUTESbHbBIX YnCen
CpaBHeHue
7 P 1

OEeNCTBUTENbHbIX YMcen



https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d452

ApumeTndecknm

YMCIOBBIX BbIPAXEHUI,
cofepxaLimnx

8 N
KBagpaTHbIA KOPEHb

9 YpaBHeHue Bnga x? = a
CeoucTBa

10 apudmMeTUYecKmx Bubnuorexa LIOK

P . https://m.edsoo.ru/7f42d862

KBagpaTHbIX KOPHEW
Csonctsa

11 apudmMeTUYeCcKmx Bubnuorexa LIOK

P . https://m.edsoo.ru/7f42d862

KBagpaTHbIX KOPHEW
Mpeobpa3oBaHue

12 YMCMOBLIX BblpaXKEHUN, Bubnunoteka LLIOK
coaepXatimx https://m.edsoo.ru/7f42dd26
KBagpaTHble KOPHU
MpeobpasoBaHne

13 YUCNOBBIX BbIPaXXEHWUN, Bubnnoteka LLOK
coaepkawmx https://m.edsoo.ru/7f42ded4
KBagpaTHbIE KOPHU
MpeobpasoBaHue

14 YNCMOBLIX BblPaXKeHUN, Bubnunoteka LLOK
coaeprkawimx https://m.edsoo.ru/7f42e0be
KBagpaTHbIe KOPHU

15 MpeobpasoBaHue Bubnnoteka LLOK

https://m.edsoo.ru/7f42¢262



https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862

KBaZpaTHble KOPHU

CteneHb C Uenbim

bubnnoteka LIOK

1
6 nokasarenem https://m.edsoo.ru/7f4354a4
CtaHgapTHas 3anucb
yucna. Pasmepbl
0OBEKTOB OKPY>KAKOLLLErO
a (oT anemeHTa
oy ciomre Lo
HA https://m.edsoo.ru/7f436098
00bekToB),
ANNTENbHOCTb
npoLieccoB B
oKpy>XatoLem mupe
18 CeowicTBa cTeneHun ¢ Bubnunoteka LIOK
LesnbIiM nokasarenem https://m.edsoo.ru/7f435648
19 CeoricTBa cTeneHu ¢ Bubnuoteka LIOK
LesnbIiM nokasarenem https://m.edsoo.ru/7f435648
20 CeouicTBa cTeneHu ¢ bubnuoteka LJOK
LesnbiM nokasarenem https://m.edsoo.ru/7f435648
21 CeovicTBa cTeneHu ¢ bubnunoteka LJOK
LernbiM nokasartenem https://m.edsoo.ru/7f43599a
29 CeovicTBa cTeneHu ¢ bubnunoteka LJOK

LernbliM nokasartenem

https://m.edsoo.ru/7f435ed6



https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f4354a4

23

KBagpaTHbI TpEXUNeEH

24

KBagpaTHbI TpéxuneH

25

PasnoxeHwne
KBagpaTHOro TpéxyneHa
Ha MHOXUTENN

Bubnnoteka LLOK
https://m.edsoo.ru/7f42£d38

26

PasnoxeHue
KBagpaTHOro TpéxyreHa
Ha MHOXUTENN

Bubnunoteka LLOK
https://m.edsoo.ru/7f42fd38

27

KoHTponbHaga paboTta no
Temam "KBagpaTHble
KopHu. CTeneHu.
KBagpaTHbIn Tpex4ynen"

Bubnuoteka LLOK
https://m.edsoo.ru/7f42ec80

28

Anrebpaundeckas opobb

Bubnuoteka LLOK
https://m.edsoo.ru/7f430382

29

JonycTumble 3HayeHus
nepeMeHHbIX, BXOOALLMX
B anrebpaundeckue
BblpaXKeHNs

30

JonycTumble 3HayeHus
nepeMeHHbIX, BXOOALLMX
B anrebpaunyeckme
BblpaXKeHNs



https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38

OcHOBHOE CBOWCTBO

Bbubnnoteka LJOK

31 anrebpanyeckon apobu https://m.edso0o.ru/7f4308e6
. bubnnoteka LJOK
32 Cokpauerue npobeit https://m.edsoo.ru/7f430a8a
. bubnnoteka LJOK
33 Coxpatuerne apobeit https://m.edsoo.ru/7f430144
. Bbubnnoteka LJOK
34 Coxpatuerne apobeit https://m.edsoo.ru/71430144
CnoxeHue, BblunTaHue, BuGnmoTexa LIOK
35 YMHOXEHWE 1 AeneHne . https://m.edsoo.ru/7f43128¢
anrebpanyecknx gpoben
CnoxeHue, BblunTaHue, BubnmoTeka LIOK
36 YMHOXEHWE 1 AeneHne . https://m.edsoo.ru/7f4315¢c0
anrebpanyecknx gpoben
CnoxeHue, BblunTaHue, BuGnmoTexa LIOK
37 YMHOXEHNE 1 ieneHne . https://m.edsoo.ru/7f4318c2
anrebpavnyeckunx gpoben
CnoxeHue, BblunTaHue, BubnmoTeka LIOK
38 YMHOXEHWE 1 AeneHne . https://m.edsoo.ru/7f431a20
anrebpanyecknx gpoben
39 MpeobpasoBaHue Bubnunoteka LIOK
BblpaXkeHun, https://m.edsoo.ru/7f43259¢

coaepxaLmnx



https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f4308e6

anrebpanyeckme gpobu

MpeobpasoBaHue
40 BblpaXkeHun, bubnnoteka LJOK
coaepaLimx https://m.edsoo.ru/7f432736
anrebpavnyeckune gpobu
MpeobpasoBaHue
41 BblpaXXeHWN, Bubnunoteka LIOK
coaepaLimx https://m.edsoo.ru/7f432736
anrebpanyeckme gpobu
o |t et e Suucrea LOK
" P https://m.edsoo.ru/7f431d36
Opobb
43 KBagpaTHoe ypaBHeHUe Brbnmoreka LIOK
Ap yp https://m.edsoo.ru/7f42eela
44 HenonHoe kBagpaTHoe bubnunoteka LJOK
ypaBHeHue https://m.edsoo.ru/7f42eela
45 HenonHoe kBagpaTHoe bubnnoteka LJOK
ypaBHeHue https://m.edsoo.ru/7f42eela
46 dopmyna KopHen Bubnuoteka LIOK
KBaZpaTHOro ypaBHeHUS https://m.edsoo.ru/7f42f158
47 dopmyna KopHen Bbubnnoteka LJOK

KBagpaTHOro ypaBHeHuUsA

https://m.edsoo.ru/7f42f36



https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736

dopmyna KopHen

Bbubnnoteka LJOK

48 KBagparTHoro ypaBHeHuUs https://m.edsoo.ru/7f42f5a4
bubnnoteka LJOK
49 Teopema Buera https://m.edsoo.ru/7f42fef0
bubnnoteka LJOK
50 Teopema Buera https://m.edsoo.ru/7f430076
51 E::zHM;XﬁzaKBHeHMM’ Bubnuoteka LIOK
AL https://m.edsoo.ru/7f43c542
KBagpaTHbIM
50 E:;quM;X};ElaKBHeHMM’ Bbubnuoteka LLOK
AAL https://m.edsoo.ru/7f43¢3d0
KBagpaTHbIM
MpocTenwmne apobHo-
53 aUnoHarnbHble Bubnunoteka LIOK
pall https://m.edsoo.ru/714328c6
ypaBHEeHust
MpocTeniumne apobHo-
54 aunoHarnbHble Bubnuoteka LIOK
pati https://m.edsoo.ru/7f432b6e
ypaBHEeHusi
P
o | e e
A u.l, . https://m.edsoo.ru/7f42f75¢c
KBagpaTHbIX YpaBHEHUI
56 PelueHue TekcToBbIX

3a4ay C MOMOLLbIO

bubnnoteka LIOK



https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f42f5a4

KBaZpaTHbIX YypaBHEHWIA

https://m.edsoo.ru/7f42{8f6

57

KoHTponbHas pabota no
Teme "KBagpaTHble
ypaBHeHus"

Bubnnoteka LIOK
https://m.edsoo.ru/7f430112

58

JInHenHoe ypaBHeHMe C
OBYMs nepeMeHHbIMU,
ero rpaduk, npumepsl
pelleHnst ypaBHEHUI B
Lenblx ymcnax

59

JInHenHoe ypaBHeHue C
OBYMs NepeMeHHbIMU,
€ro rpaduk, npumepsl
pelleHnsl ypaBHEHUI B
uenbIx ymcnax

60

JInHenHoe ypaBHeHue C
ABYMS NepeMeHHbIMN,
ero rpaduk, npumepsl
pelleHnsi ypaBHeHU B
LenbIx ymcnax

61

PeweHne cuctem gByx
NNHENHBIX YypaBHEHUN C
ABYMS epeMeHHbIMU

62

PeweHune cuctem asyx
NIMHENHbIX YpaBHEHWUI C



https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f42f8f6

AByMA nepemMeHHbIMU

63

PelwleHne cuctem aByx
NNHENHbIX YPaBHEHUN C
ABYMS nNepeMeHHbIMU

64

Mpumepbl pelleHns
cUCTeM HeNNHENHbIX
ypaBHeHWI ¢ OBYMS
nepemMeHHbIMU

65

[Mpymepsbl pelueHns
CUCTEM HEeNVHEeNHbIX
ypaBHeHWI C ABYMS
nepeMeHHbIMK

66

"paduueckas
NHTepnpeTaums
ypaBHeHWs C ABYMS
nepemMeHHbIMU U CUCTEM
NIMHENHBbIX YpaBHEHWU C
ABYMS nNepeMeHHbIMU

Bubnuoteka LLOK
https://m.edsoo.ru/7f43d6d6

67

padunyeckas
WHTepnpeTauus
ypaBHEHWS C ABYMSA
nepemMeHHbIMU 1 CUCTEM
NUHENHbIX YPaBHEHUI C
OBYMs nepeMeHHbIMN

Bubnuoteka LOK
https://m.edsoo.ru/7f43d6d6



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

68

PelleHne TekcToBbIX
3a4a4 C NMOMOLLIbIO
CUCTEM ypaBHEHWN

69

PelueHne TekcToBbIX
3agay Cc NoMoLLbIo
CUCTEM YpaBHEHWUI

70

PelleHne TekcToBbIX
3a4a4 C MOMOLLIbIO
CUCTEM ypaBHEHWN

71

Yucnoeble HepaBeHCTBA
M X cBOWCTBa

72

Yucnoeble HepaBeHCTBA
U UX cBOWCTBa

73

HepaBeHcTBO ¢ oaHOW
nepemMeHHoun

74

JInHelHble HepaBeHCTBa
C 0QHOM NepeMeHHON U
nX peLueHue

Bubnunoteka LIOK
https://m.edsoo.ru/7f42¢692

75

JInHenHble HepaBeHCTBa
C 04HOW NEPEMEHHON U
nX pelueHue

Bubnunoteka LLOK
https://m.edsoo0.ru/7142c840

76

JInHenHbIE HEpaBEHCTBA
C 04HOV NepeMEHHON U



https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42c692

NX peLueHne

7

CucremMbl NMNHENHbIX
HepaBeHCTB C O4HON
nepemMeHHon n nx
pelleHne

Bubnuoteka LLOK
https://m.edsoo.ru/7f42cb88

78

CucremMbl NMMHENHbIX
HepaBeHCTB C OHOW
nepemMeHHon n nx
peLueHue

Bubnunoteka LLOK
https://m.edsoo.ru/7f42cd2c

79

Cuctembl NMMHENHbIX
HepaBeHCTB C OHON
nepemMeHHon n nx
pelweHne

80

N300paxeHune peLueHmns
NNHENHOro HepaBeHCTBa
N NX CUCTEM Ha
YMCHOBOMW NPSAMOMN

Bubnuoteka LLOK
https://m.edsoo.ru/7f42c¢9¢e4

81

N306paxeHne peLueHmns
NNHENHOro HepaBeHCTBa
N X CUCTEM Ha
YMCNOBOW NMPSIMOMN

Bubnuoteka LLOK
https://m.edsoo.ru/7f42c9¢4

82

KoHTponbHaga paboTta no
Temam "HepaBeHcTBa.
Cuctembl ypaBHeHU"



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42cb88

83

MoHATHE yHKLMUK

Bubnunoteka LLIOK
https://m.edsoo.ru/7f433¢12

84

O6nacTb onpegeneHus un
MHO>KEeCTBO 3HaYEeHUM

YHKLMM

Bubnunoteka LLOK
https://m.edsoo.ru/7f433d84

85

Cnocobbl 3agaHus
OYHKUNI

86

Mpaduk dyHKLMM

87

CeoricTtBa hyHKUMN, NX
oToOpaxeHue Ha
rpadovke

88

YTeHne 1 nocTpoeHmne
rpadomMkoB OYHKLINMI

89

Mpymepsbl rpacumkos
OYHKUUIA, OTpaxaroLmx
pearnbHble npoLecchl

90

®yHKUMKM, onucbiBaKoLLmne
npsiMyto n obpaTHyto
nponopLunoHarnbHble
3aBUCHMMOCTH, UX
rpacpmkm

Bubnunoteka LIOK
https://m.edsoo.ru/7f434bbc

91

MNnepbona



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f433c12

Bubnunoteka LLIOK

92 funepbona https://m.edsoo.ru/7f4343¢2
Bubnuoteka LLOK
= y2
93 Mpachuk pyHkumm y = https://m.edsoo.ru/7f434572
DOYyHKUMN y =x2, y = X3,y =
94 VX, y = |X|; rpacdmyeckoe Bubnuoteka LIOK
peLleHne ypaBHEHUN K https://m.edsoo.ru/7f434d38
CUCTEM ypaBHEHWN
MoBTOpEHNE OCHOBHbIX
NMOHATUA N METOAOB
95 KypcoB 7 1 8 knaccos, Bubnunoteka LLIOK
0b606ueHne 3HaHWI/ https://m.edsoo.ru/7f4371aa
Bcepoccuiickas
npoBepoyHas paboTa
n
o | oo ciruoroa LOK
P P https://m.edsoo.ru/7f434eb4
nposepoyHas paboTa
MoBTOPEHME OCHOBHbIX
NMOHATUIA N METOAOB
97
KypcoB 7 1 8 knaccos,
00600LLIeHne 3HaHNI
MoBTOpEHUE OCHOBHbIX Eu6 oK
98 MOHATUA N METOAOB vbnnoteka L|

KypcoB 7 1 8 knaccos,
00600LLIeHne 3HaHN

https://m.edsoo.ru/7f43736¢



https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f4343e2

[MoBTOpEHUE OCHOBHbIX
NMOHATUA N METOAOB

Bubnuoteka LOK

1

99 KypcoB 7 1 8 knaccos, https://m.edsoo.ru/7f437510
00600LLIeHne 3HaHN
[MoBTOpPEHME OCHOBHbIX

100 MOHATUA N METOOOB 1 Bubnunoteka LLOK
KypcoB 7 1 8 knaccos, https://m.edsoo.ru/7f4376b4
0606l eHne 3HaH
lMoBTOpPEHME OCHOBHbIX

101 MOHATUA N MEeTO0B 1 Bubnuoteka LLOK
KypcoB 7 1 8 knaccos, https://m.edsoo.ru/7f436b88
0606LeHne 3HaHI
[MoBTOpEHME OCHOBHbIX

102 MOHATUA N METOJ0B 1 Bubnuoteka LLOK

KypcoB 7 1 8 krnaccos,
0606LeHne 3HaHI

https://m.edsoo.ru/7f437858

OBLIEE KOJIMYECTBO
YACOB MO NPOIrPAMME

102



https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f437510

9 KITACC

n/n

Tema ypoka

Konu4yecTtBo 4yacos

KoHTporbHble

Bcero
paboTbl

MpakTndeckue
paboTbl

Jara
n3yyeHus

OrneKTPoHHble LnpoBLIe
obpasoBaTernbHble

pecypcbl

PaunoHanbHble yncna,
nppaumoHarnbHble Ynicna,
KOHEeYHble N OeCcKOHeYHble
aecatudHble apobu

MHoxecTBO
JEeNCcCTBUTENbHbIX YNCETT;
JencTBUTENbHbIE YMCNa Kak
OeCcKOHeYHble AeCATUYHbIe
apobu

B3sanmHo ogHoO3HaYyHoE
COOTBETCTBUE MEXAY
MHO>XECTBOM
OEeNCTBUTENbHbIX Yncen n
MHOXXECTBOM TOYEK
KoopAMHaTHOW NpsiMon

CpaBHeHVe aencTBUTENbHbIX
yucern, apupmeTndeckune
DENCTBUSA C
OENCTBUTENbHBIMU YnCrIamm




MpnbnumxéHHoe 3HaveHne

5 BENNYUHbI, TOYHOCTb
NpnBMKEHNS
6 OkpyrneHue yncen
7 OkpyrneHue vncen
8 MNpukngka n oueHka
pe3ynbTaToB BblYUCIEHUN
9 Mpukngka n oueHka
pe3ynbTaToB BblYUCIEHUN
JInHenHoe ypaBHeHue.
10 PeweHnne yF;BHeHVIVI Bubnmorek LIOK
yp . https://m.edsoo.ru/7f43bf66
CBOAALUMXCS K IMHENHBIM
JInHenHoe ypaBHeHMe.
11 PelwieHne ypaBHeHWiA,
CBOASALLNXCS K NMUHENHbIM
KBagpaTHoe ypaBHEHME.
12 Peufl:Hme gIEHeHVIVI Bubnmoreka LIOK
yp ’ https:/m.edsoo.ru/7f43¢c542
CBOASILLMXCS K KBaApaTHbIM
KBagpaTtHoe ypaBHeHMe.
Ap yp y Bbubnnoteka LUOK
13 PelieHne ypaBHeHWiA,

CBOASILLMXCS K KBaApaTHbIM

https://m.edsoo.ru/7f43¢542



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43bf66

14

BukBagpaTHble ypaBHeHuUs

Bbubnunoteka LIOK
https://m.edsoo.ru/7f43¢3d0

15

BukBagpaTHble ypaBHeHuUs

Bubnnoteka LIOK
https://m.edsoo.ru/7f43¢3d0

16

Npumepsbl pelleHuns
ypaBHEHUI TPeTbEeN K
YEeTBEPTON CTENEHEN
pasnoXeHnem Ha
MHOXUTENN

17

lNpumepsbl pelleHuns
ypaBHEHUWI TPETLEN U
YETBEPTON CTENEHEN
pasnoXxeHneMm Ha
MHOXWUTENN

18

PeweHne apobHo-
paLMOHanbHbIX YpaBHEHW

Bubnuoteka LIOK
https://m.edsoo.ru/7f43¢9b6

19

PelweHne gpobHo-
pauMoHarnbHbIX YpaBHEHUI

Bubnunoteka LJOK
https://m.edsoo.ru/7f43c¢9b6

20

PelueHuve TekcToBbIX 3aa4
anrebpan4yeckMm MeToaoMm

21

PelueHuve TekcToBbIX 3aa4
anrebpan4yeckum MeTo4oM



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

22

PelwieHne TekcToBbIX 3aga4
anrebpan4yeckMm MeTOAOM

23

KoHTponbHasa paboTa no
Teme "YpaBHEHNSA C OOQHON
nepeMmeHHon"

24

YpaBHeHue ¢ OByMS
nepemMeHHbIMU 1 ero rpaduk

Bubnunoteka LLOK
https://m.edsoo.ru/7f43d0b4

25

YpaBHeHue ¢ oByMS
nepemMeHHbIMU 1 ero rpaduk

Bubnunoteka LLOK
https://m.edsoo.ru/7f43d0b4

26

Cuctema gByXx NUHENHbIX
ypaBHEHUI C ABYMS
nepeMeHHbIMUN N eé
peLleHne

27

Cuncrema ABYX NUHENHbIX
ypaBHEHU C ABYMS
nepemMeHHbIMN N eé
peLueHne

28

Cuctema OByx NUHENHbIX
ypaBHEeHWI C ABYMS
nepemMeHHbIMN N eé
peLueHne

29

Cuctema OByx NUHENHbIX
ypaBHEHWI C ABYMS
NepeMEHHbIMU 1 e€



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

pelleHne

30

PelwweHne cuctem asyx
ypaBHEHWI, OOHO U3 KOTOPbIX
nuHernHoe, a apyroe —
BTOPOW CTeneHu

Bubnnoteka LIOK
https://m.edsoo.ru/7f43d23a

31

PeweHwne cuctem aByx
ypaBHEHMWI, OOHO U3 KOTOPbIX
NUHenHoe, a gpyroe —
BTOPOW CTeMNeHn

Bubnunoteka LIOK
https://m.edsoo.ru/7f43d55a

32

PelwweHne cuctem gsyx
ypaBHEHWI, OAHO N3 KOTOPbIX
NUHenHoe, a gpyroe —
BTOPOW CTeNeHu

33

PelueHune cucrtem aByx
ypaBHEHWI, OAHO N3 KOTOPbIX
NUHEenHoe, a gpyroe —
BTOPOW CTeNeHu

34

padmyeckas
WMHTeprpeTauus CUCTEMBbI
ypaBHEHUI C ABYMS
nepemMeHHbIMU

35

PelwieHne TekcToBbIX 3aga4
anredpanyeckMmMm cnocoobom



https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d23a

PelwieHne TekcToBbIX 3aga4

36
anredpanyeckMm cnocoobom
37 KoHTponbHasa paboTa no
Teme "Cucrtembl ypaBHeHun"
38 YUuncnosble HEpaBEHCTBA U UX
cBoOMCTBa
39 YuncnoBble HEpaBEHCTBA U UX Bbubnnoteka LUJOK
cBoWcTBa https://m.edsoo.ru/7f43ad5a
JInHenHble HepaBeHcTBa C
40 ogHown ne eMgHHOVI n nx Bubnmoteka LIOK
P https://m.edsoo.ru/7f43af08
pelueHne
JInHenHble HepaBeHCTBA C
41 oJHoun ne eM(FB)HHOVI n nx Bubnmorexa LIOK
A P https://m.edsoo.ru/7f43af08
pelueHne
JInHenHble HepaBeHcTBa €
42 ogHowm ne eMgHHOVI n nx Bubnmoreka LIOK
P https://m.edsoo.ru/7f43af08
peLueHne
CucTeMbl NMUHENHbIX
43 HepaBEHCTB C OQHON
nepeMeHHoOn 1 Nx peLueHne
CucteMbl NMUHENHbIX
44

HEpaBEHCTB C OAHON
nepemeHHoﬁ N NX peeHne



https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43ad5a

CucteMbl NMUHENHbIX

45 HepaBeHCTB C O4HON
nepemMeHHON n ux peLueHne
46 KBagpaTHble HepaBeHCTBa U Bubnunoteka LLOK
nX peleHune https://m.edsoo.ru/7f43b098
47 KBagpaTHble HepaBeHCTBa U Bubnunoteka LLOK
nx peleHune https://m.edsoo.ru/7f43b21e
48 KBagpaTHble HepaBeHCTBa U Bubnunoteka LLOK
nX pelleHune https://m.edsoo.ru/7f43b5a2
49 KBagpaTHble HepaBeHCTBa U
NX peLueHue
50 KBagpaTHble HepaBeHCTBa U
NX pelueHue
padunueckas
51 WHTepnpeTaunsa HepaBeHCTB Bbubnunoteka LIOK
N CUCTEM HEPaBEHCTB C https://m.edsoo.ru/7f43b098
OBYMs NepeMeHHbIMN
"padunyeckas
50 WHTepnpeTaunsa HepaBeHCTB
N CUCTEM HEPABEHCTB C
OBYMs1 NepeMeHHbIMN
53

KoHTponbHasa paboTa no



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b098

Teme "HepaseHcTBa"

KBagpaTtuyHaga yHkuns, eé

Bubnuoteka LIOK

4
> rpadouk 1 CBOMCTBaA https://m.edsoo.ru/7f4396¢c6
55 KBagpaTtuyHaga yHkuns, eé Bubnunoteka LLOK
rpaduk n ceomcTea https://m.edsoo.ru/7f439842
56 KBagpaTtuyHaga yHkuns, eé Bubnunoteka LIOK
rpaduk n ceomncTea https://m.edsoo.ru/7f4399b4
I'I
57| sepumia napaons, ook BuGuoTea LIOK
P P ’ https://m.edsoo.ru/7f439eb4
cMMMmeTpum napabonel
5 | sepuumms napabora, oo EutioTeRs LIOK
P P ’ https://m.edsoo.ru/7f43a03a
CUMMETPMM napabonbl
I'I
59 | sepumes napabor, oo GuGareka LIOK
P P ’ https://m.edsoo.ru/7f43alac
cMMmMmeTpum napabonel
50 | sepuumma napabora, oo EutoTels LIOK
P P ’ https://m.edsoo.ru/7f43a31e
cMMmMmeTpumn napabonsl
Mapabona, koopauHaThI BuGnvoTexa LIOK
61 BEpPLUMHbI Napabonbl, OCb

cuMmMeTpuM napabonsi

https://m.edsoo.ru/7f43a526



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4396c6

Mapa6ona, koopguHaThbl

62 BEPLUMHbI Napabonbl, ocb
cMMMmeTpum napabonsl
"pacukn yHKUMIA: y = KX, Y

63 | =kx+ b, y=k/x, y=x3, y=vx,
y=Ix|
"padpukn yHKUMI: y = KX, Y

64 = kx + b, y=k/x, y=x3, y=vX,
y=Ix|
"padukn yHKUMIA: y = KX, Yy

65 = kx + b, y=k/Xx, y=x3, y=vX,
y=Ix|
Mpadukm dyHKuMn: y = kX, y

66 = kx + b, y=k/x, y=x3, y=vX,
y=Ix|
"padurkn yHKUUIA: Y = KX, Yy

67 = kx + b, y=k/x, y=x3, y=vXx,
y=Ix]

Mpadukm dyHKumn: y = kx, y

68 = kx + b, y=k/x, y=x3, y=vX,
y=Ix|

69 KoHTponbHas paboTa no Bbubnnoteka LUJOK

Teme "®OyHkumnmn"

https://m.edsoo.ru/7f43ab84



https://m.edsoo.ru/7f43ab84

NoHaTue yncnoson

Bbubnunoteka LIOK

70 nocriegoBaTenbHOCTU https://m.edsoo.ru/7f43e6¢6
3apaHuve
71 nocnenoBaTenbHOCTU Bubnunoteka LLOK
peKyppeHTHOM hopmyron n https://m.edsoo.ru/7f43ebda
dopMyron n-ro YneHa
79 ApudmeTuyeckas n Bubnunoteka LIOK
reomeTpuyeckasa nporpeccumm https://m.edsoo.ru/7f43ed7e
73 ApudmeTuydeckas n Bubnunoteka LIOK
reomeTpuyeckas nporpeccmm https://m.edsoo.ru/7f43f3b4
dopmynbl N-ro YneHa
N b sirucrera LOX
P N https://m.edsoo.ru/7f43f58a
nporpeccui, CyMmbl NepBbIX
N YneHoB
dopmysbl N-ro yYneHa
npmeTnyecKon n
75 ?:on(feTemqeiio; Bubnmoreka LIOK
P N https://m.edsoo.ru/7f43ef2¢c
nporpeccui, CyMmbl NepBbIX
N YrieHoB
dopmynbl N-ro YneHa Eub OK
76 apumeTmyeckom n nénmoreka L|

reomMeTpUYecKkom
Nporpeccuii, CyMmMbl NepBbIX

https://m.edsoo.ru/7f43{0c6



https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43e6c6

n 4JieHoB

7

®opmyrnbl N-ro YneHa
apumeTmyeckom n
reomMeTpuyecKomn
nporpeccuin, CyMmbl NepBbIX
N YrieHoB

Bbubnunoteka LUOK
https://m.edsoo.ru/7143{72¢

78

®opmynbl N-ro YneHa
apudmeTmyeckon n
reomMeTpuyeckomn
nporpeccui, CyMMbl NepBbIX
N YneHoB

Bbubnuoteka LUIOK
https://m.edsoo.ru/7f4318a0

79

M3o6paxkeHne 4YneHoB
apudmMeTnYecKon K
reoMeTpuyeckomn nNporpeccun
TOYKaMM Ha KOOpPAMHATHOM
NOCKOCTU

80

M3obpakeHne YneHoB
apudmMeTnYeCcKon un
reoMeTpuyeckon Nporpeccun
TOYKaMKN Ha KOOpAUHATHOM
NOCKOCTH

81

JInHenHbIN n
3KCMOHEHUWanbHbIA poCT

82

CnoxHble NPOLEHTbI

Bbubnuoteka LUOK



https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43f72e

https://m.edsoo.ru/7f43fe0e

83

CnoxHble NPOLEHTbI

Bubnuoteka LIOK
https://m.edsoo.ru/7f4401a6

84

KoHTponbHas paboTa no
Teme "Hucnosble
nocnegoBaTenbHOCTN"

Bubnunoteka LIOK
https://m.edsoo.ru/7f440418

85

MNoBTOpEHMe, 0600bLLEeHnE 1
cuctemaTu3auns 3HaHUMN.
3anucb, cpaBHeHMe,
JENCTBUA C
JEeNCTBUTENbHBIMU YMCHamu,
yucnoBasi npsimMasi

86

lNoBTOpeHue, 0600LLEHNE U
cucTtemMaTusaumnst 3HaHUN.
MpoLueHTbI, OTHOLLEHUS,
nponopuun

87

lNoBTOpeHune, 06006LLEHNE U
cucTemaTmsaymsa 3HaHun.
OkpyrneHune, NnpubnmkeHune,
oLieHKa

88

MNoBTOpEHME, 0006LLIEHNE 1
cucTemaTmsaumsa 3HaHun.
PelleHne TekcToBbIX 3aaau
apumeTmnyecknm cnocobom

Bbubnunoteka LIOK
https://m.edsoo.ru/7f443b12



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f43fe0e

89

MoBTOpeHne, o6obLeHne n
cucTemMaTm3aums 3HaHWUN.
PelueHune TekcToBbIX 3agau
apudMeTMyYeCKUM crnocobom

Bbubnunoteka LUOK
https://m.edsoo.ru/7f443cd4

90

MoBsTOpeHune, o6obLieHre n
cucTtemMaTusaumnst 3HaHUN.
PelleHne TekCToBLIX 3aaay
apudMeTnYeckumM crnocobom

Bbubnunoteka LUOK
https://m.edsoo.ru/7f443fea

91

lNoBTOpeHne, 06006LLEHNE U
cuctemaTmsaymsa 3HaHun.
MpeobpasoBaHue
anrebpanyeckmx
BbIPAXXEHWUW, [ONYCTUMbIE
3HayeHus

Bubnunoteka LLOK
https://m.edsoo.ru/7f4441ca

92

MoBTOpEHME, 0600LLIEHME U
cucTtemaTusaumnsi 3HaHUN.
MpeobpasoBaHne
anrebpanyecknx
BbIpaXXeHU, 4ONYyCTUMbIE
3HayYeHus

Bbubnunoteka LUOK
https://m.edsoo.ru/7f444364

93

MoBTOpEHME, 0600LLEHNE 1
cucTtemMaTum3aums 3HaHUN.
MpeobpasoBaHne
anrebpanyeckmnx
Bblpa)KeHWU, 4ONyCTUMbIE
3HayeHus

Bbubnunoteka LIOK
https://m.edsoo.ru/7f444612



https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f443cd4

94

MoBTOpeHne, o6obLeHne n
cMcTeMaTtum3auns 3HaHWUNn.
NpeobpasoBaHune
anredpanyeckmx
Bblpa)KeHWU, 4ONyCTUMbIE
3Ha4eHus

Bubnunoteka LJOK
https://m.edsoo.ru/7f444a94

95

lNoBTOpeHune, 06006LLEeHNE U
cucTemaTmsaymsa 3HaHun.
®yHKUNN: MOCTPOEHNE,
CBOMCTBA U3YYEHHbIX

YHKLNI

Bbubnunoteka LUOK
https://m.edsoo.ru/7f444c56

96

MNoBTOpeHune, o6obLleHne n
cucTeMaTtum3auns 3HaHUN.
®yHKUNN: NOCTPOEHNE,
CBOWCTBA MU3YYEHHbIX

PYHKUMI

Bubnunoteka LLOK
https://m.edsoo.ru/7f444144

97

lMoBTOpEHME, 0600LLIEHNE 1
cucTtemaTu3aunst 3HaHUN.
@yHKUMN: NOCTPOEHNME,
CBOWCTBA M3YYEHHbIX

dYHKLNI

Bubnunoteka LIOK
https://m.edsoo.ru/7f44516a

98

MNoBTOpEHME, 0006LLIEHNE 1
cucTemaTmsaumsa 3HaHun.
®YHKLMKN: MOCTPOEHME,
CBOWCTBA M3Yy4Y€eHHbIX

YHKLNI

Bbubnmoteka LUIOK
https://m.edsoo.ru/7f4452e6



https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444a94

99

MoBTOpeHne, o6obLeHne n
cucTtemMaTum3saums 3HaHUN.
padnueckoe pelueHue
YPaBHEHWI N NX CUCTEM

Bbubnunoteka LUOK
https://m.edsoo.ru/7f445516

100

MoBsTOpeHune, o6obLieHre n
cucTtemMaTusaumnst 3HaHUN.
padnueckoe pelueHue
YpaBHEHWI N NX CUCTEM

101

NToroBas KOHTponbHas
paboTa

102

O606ueHne n
cucTemaTmsaymsa 3HaHumn

OBLEE KONMYECTBO YACOB
MNno NPOrPAMME

102



https://m.edsoo.ru/7f445516

YYEBHO-METOAMYECKOE OBECINEYEHME OBPA3OBATEJIBHOIO MNMPOLIECCA
OBASATEJIbHbIE YYEBHbIE MATEPUAJTBI ANA YYEHUKA

METOONYECKNE MATEPWAIBI ONA YYUTENA

LUMPPOBbIE OBPASOBATEJIbHBLIE PECYPCbI N PECYPCblI CETU UHTEPHET



PABOYASI MPOrPAMMA YYEBHOIO MOAYIISt «FEOMETPUSI»
(ID 6385710)

NOACHNTENBbHAA SANMNCKA

"eomeTpusa Kak OAMH U3 OCHOBHLIX Pa3AenoB LWKOMbHON MaTeMaTuKX, UMEIOLLINIA CBOEN
uenbio obecneynTb N3ydeHne CBOMCTB U pa3MepoB uryp, X OTHOLLEHUIN U B3aUMHOE
pacrnonoXeHue, onMpaeTcs Ha NOrMYeCcKyo, fokasaTerbHy0 NnHM. LIeHHOCTb n3yveHus
reomMeTpum Ha ypoBHE OCHOBHOrO obLLero obpa3oBaHUs 3aknio4aeTcs B TOM, YTO
0oByyvatoLLMINCs YYNTCA NPOBOANTL JOKa3aTeNbHbIE PACCYXOEHUS, CTPOUTb JIOrMYeckue
YMO3aKITHOUYEHUS, [oKa3biBaTb UCTUHHbIE YTBEPXKOEHUS U CTPOUTb KOHTPNPUMEpPbI K
NOXHbIM, NPOBOAUTbL PaCCyXOeHUA «OT NPOTUBHOIO», OTNMYaTbL CBOMCTBA OT NPU3HAKOB,
dopmMynumpoBaTb 06paTHbIE YTBEPXKOEHUS.

BTopoit uenbto nsydeHnsi reoMmeTpun SBNSETCA UCMNONb30BaHMe €€ Kak MHCTpYMEeHTa npu
pEeLLeHMUN Kak MaTemMaTUYeCcKnX, Tak U NPaKTUYECKNX 3aday, BCTPEYaKLLMXCS B pearnbHom
XUn3HU. OByYaloLLMINCS OOIMKEH HayYMTbCS onpeaenuTb reOMeTpPUYECKyo urypy, onncatb
CNoBaMu AaHHbIN YePTEX UMM PUCYHOK, HAWTK NroLlaab 3eMeNbHOro y4yacTka, paccymTaTtb
HeobXoAMMYH ANMHY ONTOBOSIOKOHHOTO Kabensi unu Tpebyemble pa3Mmepbl rapaxa ans
aBTOMOOUNS. ATOMY COOTBETCTBYET BTOpAs!, BbIMUCTIUTENBHASA NMUHNUSA B U3YyYEHUN
reomeTpuu. Mpun peleHnn 3agayd NPakTUYEcKoro xapakrepa obyYaloLWwninecs y4nTcst CTPOUTb
MaTemMaTU4eckme Moaenu pearnbHbIX XXU3HEHHbIX CUTYaLuiA, MPOBOAUTL BbIYMUCIIEHMS U
OLEHVBAaTb afeKBaTHOCTb NMONy4YeHHOro pesynbTaTa.

KpanHe BaxxHO nog4€pknBaTth CBA3M reOMeTpumM C ApYruMn y4ebHbIMU NpeaMeTamu,
MOTMBMPOBATb MCNOMNb30BaTh OnpeAerieHns reoMeTpU4ecknx uryp 1 NOHATUN,
AEMOHCTPUPOBaTb MPUMEHEHUE NOMYYEHHbIX YMEHMUIN B (PU3MKe 1 TeXHWKe. DTN CBA3M
Hanbonee ApKo BUAHbI B TeMax «BekTopbl», « TPUroHOMETPUYECKME COOTHOLLEHNSI»,
«MeTopg koopamHaT» n «Teopema Nudparopay.

Y4ebHbIn Kypc «"eoMeTpusi» BKNHOYAET CreaytoLne OCHOBHbIE pasferibl CoaepXaHuns:
«eomeTpuyeckme urypbl n nx cBoncTear», «amepeHne reomeTpmuyecKknx BENMUnNHY,
«[lekapToBbl KOOPAMHATLI HA NNOCKOCTUY», « BeKTOpbI», «[BUKEHUS NNOCKOCTUY,
«lMpeobpaszoBaHusa nogobus».

Ha nsy4yeHune yuyebHoro kypca «l'eomeTpus» otBogntcsa 204 yaca: B 7 knacce — 68 yacos (2
yaca B Hefenw), B 8 knacce — 68 yacos (2 yaca B Hegento), B 9 knacce — 68 yacos (2 yaca
B Hegento).COOEP>XAHME OBYYEHNA

7 KNACC

Ha4vanbHble NOHATMS reomeTpun. Toyka, npsimas, oTpes3oK, nyd. Yron. Buabl yrnos.
BepTukanbHbie 1 cMexHble yribl. buccekTpuca yrna. JlomaHas, MHOroyronbHUK.
MapannenbHOCTb U NepneHanKyNApPHOCTb NPSMbIX.

CummeTpuyHble urypbl. OCHOBHbIE CBOMCTBA OCEBOM CUMMETPUK. [puMepbl cMMMeTpun B
OKpYyXaroLLem mupe.



OCHOBHbIE€ NOCTPOEHMS C MOMOLLIbIO LMPKYNA U NMHenkn. TpeyronbHuk. BeicoTa, megmana,
fBuccekTpuca, nx cBomcTaa.

PaBHoGeapeHHbIN 1 paBHOCTOPOHHMI TPEeYrofibHUKN. HepaBeHCTBO TpeyroribHUKa.

CBoMcTBa 1 Npu3Haku paBHObeApeHHOro TpeyronbHuka. MNpr3HakyM paBeHcTBa
TPEYronbHUKOB.

CsowicTBa 1 Npu3Hakn napannenbHbix NpsMbiX. Cymma yrnoB TpeyronbHuka. BHewwHue yrbl
TpeyronbHuKa.

MpsiMoyronbHbIA TpeyronbHuK. CBOMCTBO MeanaHbl MPSIMOYTOfbHOMO TPEYronbHWKa,
NpoBeAEHHOM K runoTeHy3e. Npu3Hakn paBeHCTBa NPSIMOYTONbHbIX TPEYrornbHUKOB.
MpsAMOyronbHbIN TPeyronbHUK ¢ yrnom B 30°.

HepaBeHcTBa B reoMeTpumn: HEPaBEHCTBO TPEYroNbHNKA, HEPaBEHCTBO O ASIMHE NTOMaHOM,
Teopema o 6onbLieM yrrne u 6onbLuel CTopoHe TpeyronbHuka. MNepnerankynsip n
HaKINoHHas.

FeomeTpuyeckoe MecTo Touek. bruccekrpuca yrna n cepeguHHbI NepneHanKynap K OTpesKy
Kak reoMmeTpuyeckne Mecta TOYEK.

OKpY>KHOCTb U KpYr, XOpAa U AvameTp, X CBOMCTBA. B3aMHoe pacnonoXeHne oKpy»KHOCTU
1 npsimoii. KacatenbHas v cekyLlas K oKpy>KHOCTU. OKpPY)XXHOCTb, BUCAHHAs B Yrof.
BnuncaHHas 1 onvcaHHasi OKpY>KHOCTU TPeYrosbHMKa.

8 KITACC

YeTblpéxyronbHukW. MNapannenorpamMmm, ero NpusHaku 1 cBOMCTBa. YacTHble cryyau
napannenorpammMmoB (MPsIMOYronbHUK, poMO, KBagpaT), NX NPU3HaK1 1 CBOMUCTBA. Tpaneuus,
paBHobOOKas Tpaneumsi, €€ CBOMCTBA M Npu3Haku. MNpsimoyronbHasa Tpaneums.

MeTtog yaBoeHus meaunaHsl. LleHTpaneHaa cummeTpus. Teopema Paneca un Teopema o
NPOMNOpLMOHAsbHbBIX OTPE3KaX.

CpepnHve nuHum TpeyronbHuka u Tpaneumun. LieHTp macc TpeyronbHuka.

Mogobue TpeyronbHUKOB, kKO3 drumneHT nogobus. MNMprusHakn Nogodust TPEYrofbHMUKOB.
MpuMeHeHne nogobusa Npu peleHnn NpakTUYecknx 3agay.

CeowicTBa nnowagen reomeTtpudeckux duryp. @opmynsl 4nsa nnowanm TpeyronbHuKa,
napannenorpamma, pomba u Tpaneuun. OTHoOLWEHWe NnoLwagen nogodHbIX duryp.

BblumcneHune nnowiagen TpeyrosibHMKOB M MHOTOYrOflbHMKOB Ha KreTtyaTon Gymare.
Teopewma lMudparopa. NpumeHeHne Teopemsbl MNnucbaropa npu peLLeHnn npakTUYeckmux sagad.

CuHycC, KOCMHYC, TaHrEHC OCTPOro yria NpsiMOYrofibHOro TpeyrofibHnka. OCHOBHOE
TPUroHOMETpUYECKOe TOXAECTBO. TpuroHoMmeTpuyeckme dyHkumm yrnos B 30, 45 1 60°.



BnuncaHHble 1 ueHTpanbHble YrNbl, Yron Mexay kacatenbHom 1 Xopaon. Yrbl Mexay
XopAaMun n cekyLmnmmn. BnvcaHHble 1 onmMcaHHble YeTbIPEXYronbHMKU. BaanmHoe
pacrnonoXeHune oByx okpyxHocTen. KacaHne okpyxHocTel. ObLimne KacaTenbHble K ABYM
OKPYXXHOCTAM.

9 KJTACC

CuHyc, kocuHyc, TaHreHc yrnos ot 0 go 180°. OCHOBHOE TPUIrOHOMETPUYECKOE TOXOECTBO.
dopmynbl npuBeaeHUS.

PeweHne TPeyrosfibHMKOB. TeopeMa KOCUHYCOB 1 TeopemMa CUHYCOB. PeweHne
npakTn4eckmnx 3agay ¢ ncnosjib3oBaHmem TeopemMbl KOCMHYCOB 1N TeoOpeMbl CUHYCOB.

MpeobpaszoBaHune nogobus. Nogobre cCOOTBETCTBEHHbLIX 3fIEMEHTOB.

Teopema 0 Npor3BeaeHNN OTPEIKOB XOPA, TEOPEMbI O MPOU3BEAEHUM OTPE3KOB CEKYLLMX,
Teopema O kBagpaTe KacaTesnbHOMN.

BekTop, AnuHa (Moaynb) BEKTOpa, COHanpaBreHHble BEKTOPbI, MPOTUBOMOOXKHO
HanpaBneHHble BEKTOPbI, KONMMHEapHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, onepauun Haa
BeKkTopamu. PasnoxeHune BekTopa no AByM HeKonnunHeapHbiM Bektopam. KoopamHatbl
BekTopa. CkansipHoe NpousBefieHne BEKTOPOB, NPUMEHEHME ANS HAXOXAEHUS ONNH U
yrros.

[lekapToBbl KOOPANHATLI Ha NIIOCKOCTU. YpaBHEHMS NPSIMOM M OKPYXXHOCTU B KoopAuHaTax,
nepeceyeHne oKpy>XHOCTel 1 NpsiMblX. MeToa koopAuHaT U ero NpUMeHeHue.

MpaBunbHble MHOrOYronbHUKK. [INMHa OKpY>KHOCTU. [pagycHas n paguaHHas Mepa yrna,
BblUMCNEHNE ANVH Oyr OKpY>KHOocTel. MNnoluaab Kpyra, CekTopa, CermeHTa.

[BWXeHNSA NNOCKOCTM U BHYTPEHHUE CUMMETPUN huryp (SnemeHTapHble NnpeacTaBneHus).
MapanneneHbIn NnepeHoc. MoBopoT.



MIAHNPYEMBIE PE3YJIbTATbl OCBOEHWA MPOMPAMMbI YHEBHOIO KYPC
«TEOMETPUA» HA YPOBHE OCHOBHOI'O OBLWEIO OBEPA3SOBAHUA

NMMYHOCTHbIE PE3YIbTATbI

JNI4HOCTHbIE pe3yrnbTaTbl OCBOEHUSI NporpamMmbl y4ebHoro kypca «I"'eomeTpus»
XapaKTepusyTcs:

1) naTpuoTnyeckoe BocnuTaHue:

NPosBMEHNEM UHTepeca K NPOLLSIOMY N HACTOALLLEMY POCCUNCKON MaTeMaTUKN, LLEHHOCTHbIM
OTHOLLEHNEM K OCTMXKEHUSAM POCCUNCKNX MaTEMaTUKOB N POCCUICKON MaTeMaTn4eCKon
LLIKOIbI, K UICMOMb30BaHWUIO 3TUX OOCTUMXKEHUI B APYTNX HAyKaX U MpUKNnagHbix cdepax;

2) rpaxxgaHckoe n oyxXoBHO-HpaBCTBEHHOE BOCMUTaAHUE!

FOTOBHOCTbIO K BbINOJTHEHNIO 0BS13aHHOCTEN rpaXxaaHUHa U peanvaauun ero npaes,
npeacTaBrneHnemM o MaTeMaTUYECKUX OCHOBaX (DYHKLMOHUPOBAHMS PasnnyHbIX CTPYKTYP,
ABMNEHWI, NpoLeayp rpaxgaHckoro obwectea (Hanpumep, BbIGOPbI, ONPOChI), FOTOBHOCTbLIO K
06CyXXOEHNIO STUYECKUX MPOBNEM, CBA3aHHbIX C NPaKTUYECKUM NPUMEHEHMEM AOCTUKEHN
HayKu, 0CO3HAHMEM BaXXHOCTN MOpPasibHO-3TUYECKUX NPUHLMMNOB B AEATENbHOCTU YYEHOTO;

3) TpyaoBOe BOCMUTAHUE:

YCTaHOBKOW Ha aKTMBHOE yyacTue B peLleHUn NpakTUYecknx 3agady MatemaTnieckom
HanpaBneHHOCTU, OCO3HaHMEM BaXXHOCTU MaTteMaTn4eCcKoro o6pasoBaHus Ha NPOTSKEHUN
BCEW >XXM3HM ANd yCrneLwHon npodeccMoHanbHOM OeATENbHOCTM U pa3BUTUEM HEODXOOUMbIX
YMEHUN, OCO3HaHHbLIM BbIBOPOM M MOCTPOEHUEM UHOUBUOYANBHOW TpaekTopun
06pa3oBaHUA M XXMU3HEHHbBIX NIIAHOB C YYETOM JIMYHbBIX MHTEPECOB M OOLLECTBEHHbIX
notpebHocTeN;

4) acteTn4eckoe BOCNUTaHME:

CNOCOGHOCTLIO K SMOLIMOHANBbHOMY Y 3CTETUYECKOMY BOCMPUATUIO MaTEMaTUYECKNX
00beKToB, 3a4ay, PELLEHNI, pacCyXOeHUIN, YMEHVIO BUAETb MaTeMaTuyeckmne
3aKOHOMEPHOCTU B UCKYCCTBE;

5) UEHHOCTM Hay4YHOro NO3HaHUS:

OpVeHTaLMen B AeATENbHOCTM Ha COBPEMEHHYI CUCTEMY Hay4HbIX NPeacTaBneHnin o6
OCHOBHbIX 3aKOHOMEPHOCTSIX Pa3BUTUSA YerioBeka, NpMpoAbl U obLlecTBa, NOHUMaHeM
MaTeMaTUYeCKON HayKN Kak cepbl YeNoBEYECKO AesTENbHOCTU, 3TAnoB e€ pas3BuTUS 1
3HAYMMOCTM NS PasBUTUS LMBUNM3ALIMKN, OBMAAEHUEM A3LIKOM MaTeMaTUKn 1
MaTemMaTU4YeCcKon KynbTypoOun Kak CPEACTBOM NMO3HAHUSI MUpa, OBMageHeM NpoCTeNWnMm
HaBblkaMW UCCneaoBaTeNbCKoW AEATENbHOCTY;

6) omanyeckoe BocnmMTaHne, opMMpoBaHME KynbTypbl 300POBbSA Y SMOLNOHANBHOMO
Onarononyuns:

rOTOBHOCTbIO NPUMEHATb MaTeMaTUYECKNE 3HAHUSA B UHTEPECax CBOEro 300POBbs, BeAeHNS
340poBOro obpasa XxusHu (30opoBoe NuTaHne, cbanaHCUPOBaHHBINA PEXUM 3aHATUN U



oTAbIXa, perynsipHasi pmanyeckasi akTUBHOCTbL), COOPMUPOBAHHOCTLIO HaBbIka pednekcum,
npu3HaHMEM CBOEro NpaBa Ha OLLUMOKY U TaKOro e npaBa ApYroro YenoBeka;

7) aKonorn4yeckoe BOCNUTaHMe:

OpveHTauMen Ha NpUMeHeHNne MaTeMaTUYeCKUX 3HaHWIA ANs pelleHunst 3agay B obnactu
COXPaHHOCTU OKpY>XKatoLLel Cpefbl, NNaHNPOBaHNS MOCTYMKOB U OLLEHKM X BO3MOXHbIX
nocrneacTBUiA AN OKpyXatoLlen cpefbl, 0co3HaHMeM rnobansHoro xapakrepa
3KONOrMYecknx Npobrem u nyTen nx peLleHus;

8) aganTauusi K MU3MEHSIOLLMMCS YCIIOBUSIM coLMaribHOM 1 NPUPOAHOW cpeabl:

FOTOBHOCTbIO K AEMCTBUSAIM B YCIOBUSIX HEOMNPEAENEHHOCTU, NOBLILLIEHWIO YPOBHS CBOEMN
KOMMNETEHTHOCTU Yepes NPaKTUYECKYI0 AeATENbHOCTb, B TOM YUCIIE YMEHME YyYnTbCs Y
Apyrux nogei, npuobpetaTe B COBMECTHON AeATEeNbHOCTU HOBbIE 3HaHWS!, HaBbIKN U
KOMMNEeTEHUUM U3 OnbITa APYruX;

HeoBX0AMMOCTbLIO B (DOPMUPOBAHUM HOBbIX 3HAHWI, B TOM Yucre hopMynmMpoBaTh Uaewu,
MOHATUSA, TMNoTe3bl 06 06BLEKTAX U ABMNEHUSIX, B TOM YNCIE paHEE HEU3BECTHbIX,
0CO3HaBaTb AedULIMTLI COBCTBEHHbIX 3HAHWI U KOMMNETEHTHOCTEN, NNaHMpoBaTb CBOE
pasBuUTUE;

CNOCOBGHOCTBLIO OCO3HaBaThb CTPECCOBYH CUTYaLMO, BOCTIPUHMMATL CTPECCOBYHO CUTYaLIMIO
Kak BbI30B, TPEOYIOLLMI KOHTPMEP, KOPPEKTUPOBATL NPUHUMAEMbIE PELLEHUS U AENCTBUS,
hopMynmpoBaTb 1 OLEHNBATL PUCKM U NOCNEACTBUS, POPMUPOBATL OMbIT.

METAMNPEOMETHbIE PE3YJIbTATHI
lMo3HaBaTenbHblE YHMBEPCArbHblE y4ebHbIE AeNCTBUSA
BasoBbie nornyeckne AENCTBUS:

e BbISIBNATb U XapaKTepu3oBaTb CyLLECTBEHHbIE NPU3HAKN MaTEMaTUYECKNX
00BEKTOB, MOHATUN, OTHOLUEHUA MEXAY NOHATUSIMU, POPMYNNMPOBaTh
onpegeneHnsa NOHATUN, YCTaHaBNMBAaTL CYLLLECTBEHHbIM MPU3HaK KnaccudukaLmm,
OCHOBaHUA Ana 0606LLeHns 1 CpaBHEHNS, KpUTEPMM NPOBOAMMOrO aHanunsa;

e BOCMpPUHMMAaTb, popMynMpoBaTb U NPeobpa3oBbIBaTh CYyXOEHUS:
yTBEpPAUTENbHbIE N OTPULIATENbHbIE, eANHWNYHbIE, YAaCTHbIE U 0bLLME, YCNOBHbIE;

e BbISIBNATb MaTeMaTU4YeCcKne 3aKkOHOMEPHOCTM, B3aUMOCBSA3N U NPOTUBOPEYUS B
dakTax, AaHHbIX, HABMIOAEHUSX U YTBEPXKAEHUAX, Npeanaratb KpUTepun Ans
BbISIBNEHUSA 3aKOHOMEPHOCTEN 1 NPOTUBOPEYNIA;

e [enaTb BbIBOAbl C UCMONb30BaHMEM 3aKOHOB JTIOMMKN, eAYKTUBHbIX U MHAYKTUBHbIX
YMO3aKNHYEHN, yMO3aKITIOYEHUI NO aHanoruu;

e pa3bupaTb gokasaTenbCTBa MaTeMaTUYECKUX YTBEPXKOEHWUIA (MPsSIMble U OT
MPOTMBHOIO), NPOBOANTL CAMOCTOSITENIbHO HECTOXHbIE IoKa3aTenbCTBa



mMaTeMaTU4eckmx akToB, BbICTPanMBaTb apryMeHTaLmnio, NpUBoauTsL NpumMephbl 1
KOHTpNpMMepbl, 060CHOBbIBaTb COBCTBEHHbIE PACCYXAEHUS;

e BblIOMpaTb cnocob pelueHns y4ebHon 3agaun (CpaBHMBATL HECKOSTbKO BapMaHTOB
pelueHusi, BbibupaTb Hanbonee NoaxoasaLmi C y4ETOM CaMOCTOATENBHO
BblOEITEHHbIX KpUTEPUEB).

basoBble nccrnegosartenbckue 4enNCcTBUS:

e 1CMoSb30BaTh BOMPOCHI Kak MCCrneaoBaTenbCknii UHCTPYMEHT NO3HAHMS,
dhopmynunpoBaTb BONpockl, UKCHpytoLLme npoTueopeydne, npobnemy,
CaMOCTOSITENbHO YCTaHaBNMBaTb UCKOMOE U flaHHOe, (hOpMUPOBaThL rMnoTesy,
apryMeHTMpOBaTb CBOK MO3ULNI0, MHEHUE;

e NPOBOAMTbL MO CaMOCTOATENBHO COCTaBIEHHOMY MNflaHy HECINOXHbIA SKCMEPUMEHT,
HebonbLLUOEe nccnegoBaHue No yCTaHOBEHUI0 0COBEHHOCTEN MaTeMaTUYECKOro
obbekTa, 3aBMCUMOCTEN 0O6BEKTOB Mexay cobo;

e caMoCTOoATENbHO hopMynMpoBaTb 0606LLEHNS N BbIBOAbI NO pe3ynbTaTam
npoBeAEHHOro HabnaeHUs, uccnefoBaHusl, oueHnBaTb JOCTOBEPHOCTb
NOMyYeHHbIX pe3ynbTaToB, BbIBOAOB 1 0600LLEHNI;

e [POrH03MpoBaTb BO3IMOXHOE pa3BUTUE NpoLecca, a TakKe BblABUTaTb
npeannonoXXeHmna o ero pas3snMTnn B HOBbIX YCITOBUAX.

Pa6oTta ¢ nHdopmauuen:

e BbIBMATb HEAOCTATOYHOCTb M U3OLITOYHOCTb MHAPOPMAaLUK, AaHHBIX,
HeobXoauMbIX AN pelleHns 3agayu;

e BblGMpaTb, aHaNM3npoBaTb, CUCTEMATU3MPOBATbL U UHTEPNPETUPOBATb
MHpOPMALIMIO Pa3NUYHbIX BUAOB U (DOPM NpeacTaBreHus;

e BblGMpaTb hopMy NpeacTaBneHns MHDOPMaLUM U UNTKCTPUPOBATL peLlaemble
3afla4m cxemamu, auarpammamm, MHOM rpadonkor U UX KOMBUHaLMUSIMU;

e OlEeHMBaTb HAOEXHOCTb VIHCbOpMaLI,VII/I no KpUtepuam, npearioxXeHHbIM ydntenem
nnn C(bOpMyJ'IVIpOBaHHbIM CaMOCTOATESIbHO.

KOMMyHVIKaTVIBHbIe YHUBEPCalibHble yqe6Hble AencTBus:

e BOCMPUHMUMATb U (*)OpMyJ'IVIpOBaTb Cy>XOaeHnA B COOTBETCTBUN C YCINOBUAMU U
uenamm O6LLl,eHVIF|, ACHO, TOYHO, NPaMOTHO Bbipa)aTb CBOK TOYKY 3pEHUA B YCTHbIX
N NMMCbMEHHbIX TEKCTaX, AaBaTb NOACHEHNA NO Xo4y pelleHnda 3aaayn,
KOMMEHTUNPOBATb HOﬂyquHbIVI pe3ynbTart,

e B Xxofe obcyxaeHusi 3afaBaTb BOMPOCHI MO CYLLECTBY 06CyKAaeMol TEMbI,
npobnembl, pellaemoii 3a4a4qm, BbickasblBaTb MAEW, HALENEHHbIE Ha NMOUCK
PEeLIeHMs, CONOCTaBNATb CBOW CYXKAEHUS C CYXKAEHUSAMU OPYTMX y4aCTHUKOB



Avanora, o6HapyXXuBaTb pasnnyne U CXo4CTBO NO3ULUIA, B KOPPEKTHON hopme
hopmMynmpoBaTb pasHornacusi, CBov BO3paxxeHusi;

e MpPeAcTaBnsATb pe3yrbTaTbl PELUeHNs 3a4a4yn, SKCrepuMeHTa, UCCnenoBaHus,
NpoeKkTa, CaMOCTOSATENbHO BbIOUpaTh (hopMaT BbICTYMNIEHUS C Y4ETOM 3a4ay
npeseHTaumm n ocobeHHOCTEN ayanTopuu;

e [IOHMMATb N UCNOJIb30BaTb NpenmyLlecTea KOMaHOHOW 1 VIHLI,VIBI/ID,yaJ'IbHOVI
pa60TbI npu peweHnmn y‘-le6HbIX MaTeMaTn4eCKnx 3agau,

e MNPUHMMAaTb LEefnb COBMECTHOM OEATENBbHOCTU, NIaHMPOBaTbL OpraHn3aumto
coBMecTHoW paboTkl, pacnpeaensTb Buabl paboT, goroBapmBaTbes, 06cyxaaTb
npouecc n pesynbtaTt paboTbl, 0606LaTe MHEHUST HECKOMBKUX Noaen;

e y4yacTBOBaTb B rpynnoBbiX hopmax paboThl (06CyaeHus, 06MeH MHEHNSAMU,
MO3roBble LUTYPMbl 1 APYr1e), BbINONMHATL CBOK YacTb paboTbl 1 KOOPANHUPOBATL
CBOW OENCTBUS C APYIMMU YfieHamMn KOMaHAabl, OLeHBaTb KAa4eCTBO CBOEro
BKriaga B 0OLWMIN NPOAYKT NO KpUTepmsiM, ChOpMyNMPOBaAHHBIM y4aCTHMKaMM
B3aMOOENCTBUA.

PerynaTuBHble yHMBepcarnbHble y4eOHble 4eNCTBUSA
CamoopraHusauust:

e CaMOCTOSITENIbHO COCTaBMATb NiaH, anropMTM peLleHns 3agaym (Mnm ero 4acTtb),
BblOMpaTh crnocob peLleHnst C yY4ETOM UMEKLLMXCS PECYPCOB N COBCTBEHHbIX
BO3MOXXHOCTEN, apryMeHTMPOBaTb U KOPPEKTMPOBATbL BapuaHTbl PELUEHUI C
YY4ETOM HOBOW MHGOOpPMaLMN.

CaMOKOHTpOJ'Ib, 3MOLMOHAMNbHbIA NHTESNEKT:

e BJlageTb cnocobamu camMonpoBepPKU, CAMOKOHTPOIA npouecca 1 pesyrbTaTta
pewieHnA MaTemMaTU4eCcKon 3agayu;

e npeasuaeTb TPYOHOCTU, KOTOPbIE MOMYT BO3HUKHYTbL MPU peLleHnn 3agaudu,
BHOCUTb KOPPEKTUBLI B AEATENTbHOCTb HA OCHOBE HOBLIX 0OCTOATENLCTB,
HaNOEeHHbIX OLINBOK, BbISIBNEHHbIX TPYAHOCTEN;

e OLEHMBaTb COOTBETCTBME pedyrnbTata AesaTeNnbHOCTU NOCTaBNEHHOW Lenu n
YCNOBMAM, OOBACHSTb MPUYMHBLI JOCTUXKEHUST UM HEQOCTUXKEHUS Lienn, HaxoauTb
ownbKy, AaBaTb OLEHKY NPUOBPETEHHOMY OMbITY.

NPEOMETHBLIE PE3YJIbTATDI

K koHUy 0B6yyeHus B 7 knacce obyyarowmincst Nony4mT crnegyouime npeaMeTHble
pe3ynbTaThbl:

PacnosHaBaTb M3y4YeHHble reoMeTpuyeckne purypbl, onpeaensTe UX B3aumHoe
pacnonoxeHue, M3o06paxaTb reoMeTpuyeckne puryphbl, BbINOMHATL YEPTEXM MO YCIIOBUIO



3agayn. |/|3MepF|Tb NUHENHbIE N yrnoBble BEJIMYUHDI. PewaTb 3agaym Ha Bbl4MCNIEHNE ONVH
OTpPEe3KOB U BENTUYUH YITOB.

Henatb rpybyto OLEHKY NMMHENHBIX U YITOBbIX BENUYUH NPEAMETOB B pearibHOMN XU3HM,
pa3MepoB NpMpoaHbIX 06beKToB. Pasnuyatb pasmepbl 3TUX 06 LEKTOB NO MNOPSIAKY
BEINYMHbI.

CTpouTb YepTeXn K reoMeTpUYeCKMM 3agadam.

Monb3oBaTbCA NPU3HaKaMy paBeHCTBa TPEYroNbHUKOB, UCMOMNb30BaTh NPU3HaKM U
CBOMCTBa paBHOGeapPEHHbIX TPEYroNbHUKOB NP peLIeHnn 3agay.

npOBOD,VITb Norm4yeckmne paccyxageHma ¢ ncrnosib3aoBaHnem reoMeTpny4eCckmnx Teopem.

Monb3oBaTbCs NPU3HAKaMN paBeHCTBA NPSIMOYTONbHbIX TPEYroflbHNUKOB, CBOVICTBOM
MeanaHbl, NPOBEAEHHOW K TMNOTEHY3€ NPSAMOYrOfbHOro TPeyrofibHWKa, B peLLeHnm
reomMeTpuyecknx 3agad.

Onpenenatb NapannenbHOCTb NPAMbIX C MOMOLLBIO YIIIOB, KOTOpble 06pa3yeT C HUMK
cekywas. OnpegenaTtb napannenbHOCTb NPSIMbIX C MOMOLLbH PAaBEHCTBA PacCTOsIHUM OT
TOYEK OHOWN NPSIMON 40 TOYEK APYron NpsiMON.

PewaTb 3agaym Ha knetyaTon Bymare.

MpOoBOANTL BbIMUCIIEHNS U HAXOAUTL YMCIOBbLIE U BYKBEHHbIE 3HAYEHUS YIIOB B
reoMeTpUYecknx 3agadax Cc UCrnonb30BaHNEM CyMMbIl YTTIOB TPEYronbHUKOB U
MHOrOYroSIbHUKOB, CBOWCTB YrioB, 06pa3oBaHHbIX NPy NepeceyeHnn AByx napannenbHbIX
NpsIMbIX Cekyllen. PeluaTb NpakTMyeckne 3agayn Ha HaxoxaeHue yrros.

BnageTb NOHATMEM reOMETPUYECKOr0 MecTa ToYek. YMeTb onpeaensitb GUccekTpucy yrna u
CepeaunHHbIV NepneHanKynsp K OTpesky kak reoMeTpuyeckme Mecta ToYek.

dopMynupoBaTh onpeaeneHnst OKPYXHOCTU U Kpyra, Xopabl U AvameTpa OKPY>KHOCTH,
Nonb30BaTbCS UX CBONCTBAMMU. YMETb MPUMEHSITb 3TU CBOWCTBA NPU PeLLeHnn 3aaau.

BnageTb NOHATMEM ONUCAHHON OKOMO TPEYrofbHUKa OKPYXKHOCTU, YMETb HaxoauTb eé
ueHTp. Monb3oBaTbcsi hakTamm 0 TOM, YTO BUCCEKTPUCHI YTIOB TPEYronbHUKa
nepecekalTcsi B OQHON TOYKE, U O TOM, YTO CEpPEAMHHbIE NEPNEHONKYNISIPbI K CTOPOHAM
TpeyronbHMKa NepecekatoTcsl B O4HOM TOYKE.

BnageTb NOHATMEM KacaTeSlbHOW K OKPY>XHOCTH, NOSIb30BaTbLCHA TEOPEMON O
nepneHanKynsapHOCTU KacaTenbHOW U pagnyca, NpoBeAEHHOrO K TOUKe KacaHus.

Monb3oBaTbCA NPOCTENLLNMUN rEOMETPUYECKUMU HEPABEHCTBAMU, MOHMMATb UX
NPakTUYEeCKUN CMbICH.

MpOBOANTE OCHOBHbIE FEOMETPUYECKNE NMOCTPOEHMS C MOMOLLbIO LIMPKYNS U NIMHENKN.

K KoHUy 00y4eHusi B 8 knacce oby4varrolmnincs nonyymT cnegyowme npeameTHble
pesynbTaThl:



PacnosHaBaTb OCHOBHbIE BMAbI ‘-IeTpréxyFOJ'leMKOB, NX 3J1IEMEHTbI, NOJIb30BATbCA UX
cBOMCTBaMMU npu peleHnmn reoMeTpmnyHecknx 3aagad.

MpUMeHATL CBOMCTBA TOYKMN NEepeceyeHns MeanaH TpeyrofbHuka (LeHTpa Macc) B peLleHmm
3agau.

BnapgeTb noHsTMeM cpefHen NUHUK TpeyroribHKa 1 Tpaneuun, NpUMEHATL X CBOUCTBA
npv peLleHnmn reomeTpmyecknx 3agad. lNMone3oBatbeca Teopemon daneca n Teopemon o
NPONOPLMOHAanbHbIX OTpe3kax, MPUMEHATb UX ANS peLleHns NpakTU4ecknx 3agau.

anIMeHﬂTb NPU3HaKn nogo6us TPEeyrofibHMKOB B peLleHNN reOMETPUYECKMX 3aau.

Monb3oBaTbcs Teopemoit MNudaropa Ana peLleHns reoMeTpUYecknx 1 NPakTUYeckmx 3aaad.
CTpouTb MatemMaTU4eckyto MOAesb B NPaKTUYECKMX 3aadvax, CaMOCTOATENbHO AenaTtb
YepTEX M HaXoaUTb COOTBETCTBYIOLUNE ANWHBI.

BnageTb NoHATMAMMU CUHYyCa, KOCHYCa U TaHreHca OCTpOro yrina npAamMoyrofibHoro
TpeyronbHUKa. MNonb3oBaTbCs 3TUMKU NOHATUSAMW ONA peweHna npakTn4eCckmnx 3aaad.

Bbluncnate (pasnuyHbiMm cnocobamm) nnoLagab TpeyrofibHMKa 1 Nrowann MHOroyronbHbIX
duryp (nonb3ysck, rae HeobxoauMo, KanbKynATopom). NMpUMeHsITb NoNyYeHHble yMEHUS B
NpakTU4ecknx 3agadvax.

BnageTb NOHATUAMU BNMCAHHOIO U LEHTPANbHOrO yrna, UCnonb3oBaTb TEOPEMbI O
BNMCaHHBIX yrrax, yrnax Mexzay xopaamu (CekyLmmmn) n yrre mMmexay KkacaTtenbHoW 1 xopaom
Npu peLLeHn reoMeTpUYECKNX 3aaau.

BnageTb NOHATMEM ONMCAHHOTO YETbIPEXYroNbHUKA, NPUMEHSITb CBOMCTBA ONMCaHHOMO
YeTbIPEXYronbHMKa Npu peLleHnn 3agay.

MpUMEHATb NONyYEHHbIE 3HAHMSA Ha NPaKTUKe — CTPOUTb MaTemaTuyeckue Moaenu ans
3agay pearnbHOM XXM3HU 1 NPOBOANTL COOTBETCTBYHOLLME BbIYMCIIEHUS C NPUMEHEHNEM
nogobus n TpUroHoMeTpumn (NONb3ySACh, rAe HEOOXOANMO, KalbKyIATOPOM).

K koHUy 00y4veHus B 9 knacce oby4yatroLmnincs NnonyymT cnegyowme npeameTHble
pesynbTaThl:

3HaTb TPUrOHOMETPUYECKME (PYHKLIMM OCTPbIX YINOB, HAXOAUTb C UX MOMOLLBIO pasfnuyHbie
ANeMeHTbl NMPSAMOYrOMNbHOIo TPeyronbHKKa («peLleHne NPSAMOYTronbHbIX TPEYrONbHUKOBY ).
HaxoamTb (C NoMOLLbIO KanbKynsTopa) AMUHbI U YIbl AN HETaONUYHbIX 3HAYEHWIA.

Monb3oBaTbCs d)opmynaMM npmneegeHmAa 1 OCHOBHbIM TPUTOHOMETPUYECKUM TOXOECTBOM
ANS HAaxXoXOeHUs1 COOTHOLLEHUI MeXxany TpuroHomMmeTpn4eCKkuM BenmM4nHamu.

Mcnonb3oBaTb TEOPEMbI CUHYCOB 1 KOCUHYCOB AS HAXOXAEHUS Pa3NMYHbIX 3NIeMEHTOB
TpeyronbHUKa («peLleHne TPEYronbHUKOBY ), MPUMEHSTb X MPU PeLLEHUN FeOMeTPUYECKUX
3agau.

BrnageTtb noHATUsSIMKM NpeobpaszoBaHmst N0400Us1, COOTBETCTBEHHLIX 3NIEMEHTOB NO4OOHbIX
duryp. MNMonb3oBaTbCs CBONCTBAMM NOAOOMA NPOM3BONbHBLIX PUrYp, YMETb BbIYUCTIATD
OTNVHBI U HAXOANTb YIibl Y NoAo6HbIX duryp. MNpuMeHsaTs cBoncTBa Nogoduvs B



npakTMyeckux 3agavax. YMeTb NpUBOANUTL NpUMepbl NOJOOGHbIX (hUryp B OKpyXatoLLem
Mupe.

Monb3oBaTbCa TeopemMamu 0 MPOU3BEeAEHUN OTPE3KOB XOPA, O NPOM3BEAEHUN OTPE3KOB
CeKyLMX, O KBagpaTe KacaTesnbHOMN.

Monb3oBaTbCs BEeKTOpamMu, NnoHMMaTb UX FeOMeTpVI‘-IeCKVIVI n ¢)I/I3I/N€CKVII7I CMbICJ1,
NPUMEHATL UX B pelleHnn reomeTpn4ecCknx m (*)I/I3VI‘-I€CKI/IX 3aaad. rlpI/IMeHﬂTb cKandpHoe
npon3esegeHne BEKTOPOB AJ1d HaxoxXaeHnAa AnnH U yrios.

Monb3oBaTbCs METOAOM KoopaAMHAaT Ha NMIIOCKOCTHU, MPUMEHATb ero B peLueHnn
reoMeTpunuy4eckmnx n npakTn4ecknx 3agav.

BnageTb NOHATUAMU NPaBUIBHOIO MHOTOYrONbHUKA, ANUHBI OKPY)XXHOCTM, ANWUHbI OYTv
OKPY>KHOCTW M pagnaHHOW Mepbl yria, yMeTb BbIYMCISATL NIoLaab Kpyra u ero YacTen.
MpVYMEHSITb NOoNy4YeHHble YMEHMS B MPaKTUYECKUX 3ada4ax.

HaxoguTb ocu (Mnu LeHTpbl) cuMmmeTpun puryp, NpUMeHATb ABMXKEHNS MIOCKOCTU B
NPOCTENLUNX CriyvasX.

MpUMEHATbL NONYyYEHHbIE 3HAHMSA Ha NPaKTUKE — CTPOUTb MaTemMaTuyeckue Moaenu ans
3agay pearnbHOM XXM3HU 1 NPOBOANTL COOTBETCTBYHOLLME BbIYMCIIEHUS C NPUMEHEHNEM
nogobusi 1 TPUroHOMeTpUYECKUX PYHKLUMI (NONb3ySChb, rae HEOOX0AUMO, KanbKynsiTOPOM).



TEMATWUYECKOE NMIAHNPOBAHWME

7 KITACC
HavnmeHoBaHne KonuyecTtso Yacos
Ne OneKTpoHHbIe (undpoBbie)
n/n PaZASTIos 1 TeM obpasoBaTernbHble pecypcbl
nporpammel Bcero KoHTpornbHble paboTbl | MNpakTuyeckne paboTbl
MpocTenune
reomeTpuyeckme
1 durypbl 1 nx 14 Bubnnoteka LLOK
ceoucTBa. NamepeHne https://m.edsoo.ru/7f415e2e
reomMeTpuYEeCKNx
BENUNYUNH
Bubnunoteka LLOK
2 TpeyronsHuky 22 1 https://m.edsoo.ru/7f415¢e2e
3 | npmae, cyuma yros | 14 | Burmarexa LIOK
P > &Y y https://m.edsoo.ru/7f415¢2e
TpeyronbHuKa
4 ?ﬁgﬂ O;::;;Zyr' 14 1 Bubnmorexa LIOK
P https://m.edsoo.ru/7f415¢e2e
NoCTpOeHUs
5 lMoBTOpEHME, 4 1 Bubnunoteka LUOK
0600LeHme 3HaHuN https://m.edsoo.ru/7f415¢2e



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
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8 KITACC

KonunyecTtBo yacos

Ne HavmeHoBaHve pasgenos OneKkTpoHHble (LMdpoBbIe)
/N | 1 Tem nporpammel Bcero KoHTponbHble paboTel | MNMpakTudeckne paboTbl 0bpa3oBaTerbHLIe Pecypeh!
. Bbubnunoteka LUOK

1 HeTBIPEXyronbHuKY 12 1 https://m.edsoo.ru/7f417e18
Teopema daneca u

2 :Iegf')liMaVlOOHaﬂbeIX 15 1 Bubnmoreka LIOK

P bu https://m.edsoo.ru/7f417e18
oTpe3kax, NoaobHble
TPEeyronbHWKN
Mnowaab. HaxoxaeHue

S svcisiioiowioiel IV B Siorea LOK
y yp. https://m.edsoo.ru/7f417¢18

Mnowaan nogobHbIX
curyp

4 Teopema MNudparopa u 10 1 Bubnunoteka LIOK
Hayana TpUroHoMeTpumn https://m.edsoo.ru/7f417¢18
Yrnbl B OKPY>XXHOCTW.

5 BnucaHHble U onucaHHbIe 13 1 Bubnunoteka LIOK
YeTbIPEexXyroJibHUKU. https://m.edsoo.ru/7f417¢18
KacaTenbHble K
okpyxHocTn. KacaHue



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

OKPY>KHOCTEN

MoBTOpEHue, 0600LEeHNE
3HaHUN

Bubnunoteka LIOK
https://m.edsoo.ru/7f417¢18

OBLIEE KONMYECTBO YACOB
no NPOrPFAMME

68



https://m.edsoo.ru/7f417e18

9 KITACC

HanmeHoBaHwue KornunyecTtBo 4Yacos

Ne OneKTPOoHHbIe (LMdpoBbIE)

nip | Pa%AeTIoB I TeM obpa3soBaTenbHblEe pecypchbl
nporpamMmbl Bcero KoHTponbHble paboTbl | MNpakTnyeckue paboTbl
TpuroHomeTpus.

1 TeopeMbl KOCMHYCOB 1 16 1 Bubnnoteka LIOK
cuHycoB. PelleHve https://m.edsoo.ru/7f41al2c
TPEeyronbHUKOB
Mpeobpa3soBaHue
nogobwus.

Bubnmoteka LLIOK

2 MeTpueckue 10 1 https://m.edsoo.ru/7f41al2c
COOTHOLLEHUSA B
OKPY>KHOCTH

Bubnunoteka LJOK

3 Bekropb! 12 1 https://m.edsoo.ru/7f41al2¢
HekapToBbl

4 KoopAnHaTtbl Ha 9 1 Bubnuotexa LIOK

PA https://m.edsoo.ru/7f41al2¢
NrI0CKOCTH
MpaBurbHbIE
5 MHOTOYrOfNbHUKMW. 8 Bubnuoteka LLJOK

[nvHa OKpy>XHOCTU 1
nnowians Kpyra.
BbluncneHue

https://m.edsoo.ru/7f41al2c



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

nnowagen
Bubnuoteka LUOK

6 fsuxenms niockocTy 6 https://m.edsoo.ru/7f41al2c¢
MoBTOpEHUME,

7 obobLeHue, 7 Bubnmoteka LIOK
cuctemMaTtmsaums https://m.edsoo.ru/7f41al2c¢
3HaHUKN

OBLWEE KOJMMYECTBO 68

YACOB MO NPOIrPAMME



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

NOYPOYHOE MIIAHMPOBAHWE

7 KNNACC
KornunyecTtBo 4acos
No OneKTPOHHbIE LNpoBLIE
o/ Tema ypoka KOHTPOMNbHBIE MpakTuieckue [aTa nsyyeHnsa | obpasoBartenbHbie
Bcero pecypcel
paboTbl paboThl
I'I _
1 re%ol\:: I/IlzlLItJ4VIeGC|<1/|e 1 Bubnuotexa LIOK
P https://m.edso0.ru/8866b724
0b6beKThI
5 MHOroyronbHuK, 1 Bubnmoteka LUOK
NiomaHas https://m.edso00.1ru/8866cbba
3 CMeXHble U 1 Bubnmoteka LUOK

BepTUKalbHbIE YIbl

https://m.edsoo.ru/8866¢5¢c0

4 CMexHble 1 1 Bubnnoteka LLOK
BepTUKarbHbIe YIIibl https://m.edsoo.ru/8866c7be
5 CMexHble 1 1
BEpTUKarnbHbIE Yribl
6 CMmexHble 1 1
BEpTUKarnbHbIE Yribl
7 1

CmMexHble n



https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866b724

BepTUKalbHbI€ YIbl

CmexHble U
BepTUKarnbHbIE Yribl

NamepeHune nnuHemnHbIx
W YITOBbIX BENUYUH,
BbIYMCIIEHNE OTPE3KOB
1 yrnos

10

NamepeHne nmMHerHbIX
W YINOBbIX BEMUYMH,
BbIYMCIIEHNE OTPE3KOB
W yrrnos

Bubnunoteka LIOK
https://m.edsoo.ru/8866¢c3ea

11

MamepeHne NMHEnHbIX
W YrAOBbIX BEMWNYMH,
BblYMCINEHNE OTPE3KOB
W yrnos

12

MamepeHne NMHEnHbIX
W YrAOBbIX BEMWNYMH,
BblYMCNEHNE OTPE3KOB
n yrnos

13

MNepumeTp 1 nnowanb
duryp, CoOCTaBfeHHbIX
N3 NPSIMOYTOfbHUKOB

14

MepymeTp 1 Nnowagb
douryp, cOCTaBnEHHbIX



https://m.edsoo.ru/8866c3ea

13 NPSIMOYTONIbHMKOB

15

MoHsTME O paBHbIX
TpeyrosibHMKax u
nepBuYHbIE
npeacTaBneHns o
paBHbIX hurypax

Bubnmoteka LUOK
https://m.eds00.ru/8866¢e80

16

Tpw npusHaka
paBeHCcTBa
TPEYronbHUKOB

Bubnmoteka LUIOK
https://m.edsoo.ru/8866d1fa

17

Tpu npusHaka
paBeHCcTBa
TPEeyrosibHUKOB

Bubnuoteka LUOK
https://m.edsoo.ru/8866d34e

18

Tpw npusHaka
paBeHCcTBa
TPEYronbHMKOB

Bubnmoteka LIOK
https://m.edsoo.ru/8866e01e

19

Tpu npusHaka
paBeHCTBa
TPEeyrosibHMKOB

20

Tpu npusHaka
paBeHCcTBa
TPeYyronbHUKOB



https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866ce80

21

Tpu npnsHaka
paBeHCcTBa
TPEYronbHMKOB

Bubnnoteka LUIOK
https://m.eds00.ru/8866e88¢

22

Mpu3Hakn paBeHcTBa
NPSAMOYTONbHBbIX
TPEYronbHNKOB

23

Mpun3Hakn paBeHcTBa
NPSIMOYrOfbHbIX
TPEYronbHUKOB

24

CBoMNCTBO MeaunaHbl
NPSAMOYronbHOro
TpeyrosbHuKa,
nNpoBeaEHHON K
rMNoTeHy3e

Bubnmoteka LIOK
https://m.edso00.ru/8866e9%ec

25

CBOMNCTBO MeauaHsbl
NPSIMOYrOfbHOro
TpeyrosibHuKa,
NpoBeAEHHON K
rMNoTeHy3e

26

PaBHobGegpeHHble n
PaBHOCTOPOHHKNE
TPEYronbHWKN

Bubnmnoteka LUIOK
https://m.eds00.ru/8866d6fa



https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866e88e

lNpusHaku 1 cBonCTBa

Bubnnoteka LUIOK

27 | paBHOGeapeHHOro https://m.edso0.ru/8866d880
TpeyronbHuKa
MpusHakn n cBoncTea BubnuoTeka LIOK
2
8 | paBHOGenpeHHoro https://m.eds00.ru/8866d880
TpeyronbHuKa
MNpusHakn n cBoncTBa Bubnuoteka LIOK
29 | paBHObGeapeHHOro https://m.edsoo.ru/8866e26¢
TpeyronbHuKa
30 HepaseHcTBa B
reomeTpumm
31 HepaseHcTBa B Bubnuoteka LIOK
reomeTpumn https://m.edsoo.ru/8866e3a2
39 HepaBeHcTBa B
reomeTpumm
33 HepaseHcTBa B
reomeTpum
MpsiMoyronbHbIN BubnuoTteka LIOK
34 ;%?yronb"'”'( C yrnom https://m.eds0o.ru/8866eb22
35 | lNpamoyroneHbIn

TPEeyroJibHUK C yrnom B



https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880

30°

36

KoHTponbHasa paboTta
no Teme
"TpeyronbHUKK"

Bubnunoteka LJOK
https://m.edsoo.ru/8866ecbc

37

MNapanneneHble
npsamble, X CBOMCTBA

Bubnmoteka LIOK
https://m.eds00.ru/8866ef64

38

MNatein noctynar
EBknupa

39

HakpecT nexauime,
COOTBETCTBEHHbIE U
OAHOCTOPOHHME YIIbl,
oOpas3oBaHHble Npu
nepeceveHnn
napannenbHbIX NPSAMbIX
cekyLen

Bubnmoteka LUIOK
https://m.eds00.ru/88661086

40

HakpecT nexauime,
COOTBETCTBEHHbIE U
OLHOCTOPOHHWE YIbl,
obpasoBaHHble Npu
nepeceyeHnn
napannenbHbIX NPSMbIX
cekyLen

41

HakpecT nexatuve,
COOTBETCTBEHHbIE U
OOHOCTOPOHHUE YIIbl,



https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866ecbc

obpas3oBaHHble Npu
nepeceyeHun
napannenbHbIX NPSMbIX
cekyuien

42

HakpecT nexauiue,
COOTBETCTBEHHbIE U
OAHOCTOPOHHME YITbl,
o0pa3oBaHHble Npu
nepeceyeHnn
napannenbHbIX NPSMbIX
cekywien

43

HakpecT nexauime,
COOTBETCTBEHHbIE U
OAHOCTOPOHHME YIIbl,
oOpa3oBaHHble Npu
nepeceyeHnn
napannenbHbIX NPSMbIX
cekyLlen

Bubnmoteka LIOK
https://m.eds00.ru/886613b0

44

IMNpuanHak
napannenbHOCTH
NpsMbIX Yepes
paBEHCTBO PaCCTOSIHUN
OT TOYEK OOHOW NMPSIMOMN
[0 BTOPOW NpAMOM

45

MpusHak
napannenbHOCTH
NpsaMbIX Yepes



https://m.edsoo.ru/8866f3b0

paBeHCTBO pacCTOSAHUMN

OT TOYEK OOHOK NMPSIMON

00 BTOPOW NpsiMOu

Cymma yrnos

Bubnnoteka LLOK

46 TpeyronbHuKa https://m.eds00.1u/8866{630
47 Cymma yrnos Bubnnoteka LLOK
TpeyronbHuKa https://m.edsoo.ru/8866f8ba
48 BHelwHue yrnbl Bubnuoteka LLOK
TpeyronbHuKa https://m.edsoo.ru/8866faSe
49 BHeLwHue yrnbl
TpeyronbHuKa
KoHTponbHasa paboTta
50 TﬁaTeall\;l'leneanble Bubnuotexa LIOK
P https://m.edso0.ru/8866fe6e
npsmble, Cymma yrios
TpeyrosnbHuka"
51 OKpyXHOCTb, XOpAbl 1 Bubnunoteka LIOK
AOnameTp, UX CBOMCTBa https://m.eds00.ru/88670800
50 KacaTenbHas K Bubnnoteka LIOK
OKPY>KHOCTH https://m.edsoo.ru/88670e9a
53 OKpyXXHOCTb,

BNMcCaHHasA B yrorsi



https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/88670800
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866f630

54

OKpyXXHOCTb,
BNUcaHHas B yron

55

MNoHaTne o 'MT,
npUMeHeHne B 3agavax

Bubnmoteka LIOK
https://m.edso0.ru/8867013¢

56

MNoHaTne o 'MT,
NPUMeHeHne B 3agadvax

Bubnmoteka LIOK
https://m.eds00.ru/88670508

57

BuccekTpuca n
cepeavHHbIN
nepneHaunKynap Kak
reomMeTpuyeckne mecra
TOYekK

58

OKpY>KHOCTb,
ornncaHHast OKono
TpeyronbHuKa

Bubnunoteka LUOK
https://m.edso00.ru/88670a62

59

OKpY>XHOCTb,
OnMcaHHas OKOoIo
TpeyronbHuka

60

OKpyXXHOCTb,
BrMcaHHasa B
TPEYronbH1K

Bubnunoteka LUOK
https://m.edsoo.ru/8867103¢

61

OKpY>XHOCTb,
BNMCaHHas B
TPeyronbHWK



https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/88670508
https://m.edsoo.ru/8867013e

MNpocTtenwmne 3agaum

Bubnmoteka LIOK

62 Ha nocTpoeHne https://m.edso0.1ru/88671188
63 MpocTenwne 3agayn Bubnmoteka LIOK
Ha nocTpoeHue https://m.edsoo.ru/886712d2
KoHTpornbHas paboTa
64 no teme "OKPYXHOCTb 1 Bubnnoteka LLOK
Kpyr. [eomeTpudeckune https://m.eds00.1ru/88671462
nocTpoeHus"
[MoBTOpPEHME U
s | oo, svcrea oK
https://m.eds00.ru/886715b6
MeTo0B Kypca 7
knacca
66 MToroBasi KOHTpOnbHasi Bubnmoteka LUOK
paboTa https://m.eds00.ru/8867 1 6ec
lNoBTOpeHue n
o606LLeHne 3HaHun
67 | OCHOBHbIX MOHATUN U
MeTo0B Kypca 7
knacca
MoBTOpEHWe 1
68 o6obLieHne 3HaHun Bubnnoteka LLOK

OCHOBHbIX MOHATUN 1
MeToAoB Kypca 7
Knacca

https://m.edsoo.ru/886719bc



https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671188
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8 KITACC

KonunyecTtBo yacos

OnNeKTPOHHbIE LUMpOoBLIE

Ne HaTa
Tema ypoka obpasoBaTesnbHble
n/n KoHTposbHble MpakTnyeckue N3yyeHns
Bcero pecypceol
paboThbl paboThbl
1 Mapannenorpamm, ero 1 Bbubnuoteka LLOK
Nnpu3Hak1 U CBOMCTBA https://m.edsoo.ru/88671af2
5 Mapannenorpamm, ero 1 bubnunoteka LIOK
NpU3HaKn U CBONCTBA https://m.edsoo.ru/88671cal
3 Mapannenorpamm, ero 1 bubnunoteka LIOK
NpU3HaKkn 1 CBOMCTBA https://m.edsoo.ru/88671cal
YacTtHble cnyyan
apa orpammo
4 (nn pﬂnj;ge:)nlpHM“:I(M 0BM6 1 Bubnuoteka LIOK
pAMOY P ’ https://m.edsoo.ru/88671dea
KBagpar), X MpU3HaKu un
CBOMCTBa
YacTHble cnyyvaun
napannenorpaMmmoB
5 (n pﬂMO ron:HMK oMb 1 Burbnmoreka LIOK
pAMOY P ’ https://m.eds00.ru/8867120
KBagparT), UX Npu3Hakun un
CBOWCTBa
6 YacTHble cnyyau 1 Bubnunoteka LIOK

napannenorpamMoB

https://m.eds00.ru/8867209¢



https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671af2

(MpsIMOYronbHUK, pomO,
KBagpaT), UX NPU3HaKn n
CBOMCTBa

bubnnoteka LIOK

! Tpaneuns https://m.edso00.ru/88672358
8 PaBHoGOKas 1 Bubnunoteka LIOK
npsiMoyrorbHas Tpaneumnm https://m.edsoo.ru/8867252¢
9 PaBHoGOKas 1 Bubnunoteka LIOK
npsiMoyrorbHas Tpaneuum https://m.edsoo.ru/88672858
10 | MeTo BOEHUS MeguaHbl Bubnuoteka LIOK
AYA A https://m.edso00.ru/88672b14
11 | LeHTpansHas cummeTpus Bubnuoteka LIOK
P P https://m.edsoo.ru/88672b14
12 KoHTponbHasi paboTa no Bubnunoteka LIOK
Teme "YeTbIpEXyronbHUKN" https://m.edso0o0.ru/88672¢9%a
Teopema Paneca un
13 Teopema o bubnnoteka LIOK
nponopLMoHanbHbIX https://m.edsoo.ru/8867337a
oTpeskax
14 CpeaHsasa nuHus bubnnoteka LIOK

TpeyronbHuKa

https://m.edsoo.ru/88672¢e0c¢



https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672858
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672358

15

CpegHsasa nuHua
TpeyronbHuKa

bubnnoteka LIOK
https://m.eds00.ru/88672138

16

Tpaneuus, eé cpeaHsis
NUHUSA

bubnunoteka LIOK
https://m.edso0.ru/88672358

17

Tpaneuus, eé cpeaHsis
NUHUSA

bubnnoteka LIOK
https://m.eds00.ru/88673064

18 MponopumoHanbHbie bubnnoteka LIOK
OTpEe3KU https://m.edsoo.ru/88673794
19 MponopunoHanbHbie Bbubnnorteka LJOK
OTpe3ku https://m.edsoo.ru/88673794
20 | UeHTp macc B TpeyroribHuKe Bubnmoreka LIOK

https://m.edso0.ru/886738fc

21

n0ﬂ06H ble TPEeYrosibHUKN

Bbubnnorteka LIOK
https://m.edso00.ru/88673a78

22

Tpu npusHaka nogobus
TpeyronbHMKOB

bubnnorteka LJOK
https://m.edsoo.ru/88673bae

23

Tpu npusHaka nogobus
TPEeyronbHUKOB

bubnnorteka LJOK
https://m.edsoo.ru/88673d52

24

Tpu npusHaka nogobus
TPEYronbHNKOB

bubnnorteka LIOK
https://m.edso0o0.ru/8867400e



https://m.edsoo.ru/8867400e
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88672f38

25

Tpu npusHaka nogobus
TPEYronbHUKOB

26

MpumeHeHne nogobus npu
pEeLUEHNN MPaKTUYECKNX
3agav

27

KoHTponbHast paboTa no
Teme "lNoaobHble
TpeyronbHukKn"

bubnunoteka LLOK
https://m.edsoo.ru/8867445a

28

CsonicTtBa nnoLlaaen
reomeTpuyeckmx douryp

bubnunoteka LIOK
https://m.edsoo.ru/886745fe

29

dopmynbl Ans nnowaan
TpeyronbHuka,
napannenorpamma

Bbubnnoteka LJOK
https://m.eds00.ru/88674860

30

dopmynbl 4nsa nnowaau
TpeyronbHuKa,
napannenorpamma

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

dopmynbl AN nnowaau

bubnnoteka LIOK

31 eyro a
TpeyrosnbHuKa, https://m.edsoo.ru/88674a22
napannenorpamma
dopmynbl Ans nnowann Bubnuoteka LIOK

32 | TpeyronbHuKa,

napannenorpammva

https://m.edsoo.ru/88675288



https://m.edsoo.ru/88675288
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674860
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/8867445a

33

dopmynbl Ans nnowaan
TpeyronbHuka,
napannenorpamma

Bbubnnoteka LJOK
https://m.eds00.ru/8867542¢

34

BbluncneHnuve nnowaaen
CNOXHbIX douryp

Bubnunoteka LIOK
https://m.edso00.1u/88674€78

35

Mnowaau duryp Ha
knetuaton bymare

bubnnorteka LIOK
https://m.edsoo.ru/8867473¢

36

Mnowaamn nogobHbIx duryp

37

Mnowagun nogobHbIX duryp

38

3apaum ¢ npakTU4YecKUm
coaepxaHvem

Bbubnunoteka LLOK
https://m.eds00.ru/88675558

39

3agaum ¢ npakTU4YecKUm
coaepxaHvem

Bubnuoteka LLOK
https://m.eds00.ru/88675684

40

PeweHwne 3agay c nomoLlbo
MeToJa BCromoraTesibHOn
nnowaau

bubnunoteka LIOK
https://m.eds00.ru/88674190

41

KoHTponbHasa paboTta no
Teme "lMnowaap"

bubnnorteka LJOK
https://m.edso0.ru/8867579¢

42

Teopema lNudparopa n eé
npuMeHeHne

bubnnorteka LIOK
https://m.edsoo.ru/88675918



https://m.edsoo.ru/88675918
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88675558
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867542c

43

Teopema lNudbaropa n eé
NpUMeHeHne

bubnnoteka LIOK
https://m.eds00.ru/88675918

44

Teopema lNudparopa n eé
npUMeHeHne

bubnunoteka LIOK
https://m.edsoo.ru/88675abc

45

Teopema lNudparopa n eé
NpYMeHeHne

46

Teopema lNudparopa n eé
npuMeHeHue

47

Onpenenenne
TPUrOHOMETPUYECKUX
OYHKUUIM OCTpOro yrna
NPSIMOYrOfbHOro
TpeyronbHuKa,
TPUrOHOMETpUYECKNE
COOTHOLLEHUS B
NPSIMOYrOfbHOM
TpeyronbHuKe

bubnunoteka LIOK
https://m.edso0.ru/88675d32

48

OcHoBHOE
TPUrOHOMETPUYECKOE
TOXOEeCTBO

bubnnorteka LJOK
https://m.edsoo.ru/88675144

49

OcHoBHOE
TPUrOHOMETPUYECKOE
TOXOECTBO



https://m.edsoo.ru/88675f44
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675918

OcHoBHOE

50 | TpuroHomeTpuyeckoe
TOXOEeCTBO
KoHTponbHasa paboTta no BubnvoTexa LIOK
51 | Teme "Teopema ﬂmq)aro"pa / https://m.edsoo.ru/8a1407e8
Ha4ana TPUroHoMeTpun
BnucaHHble u ueHTpanbHble BubnvoTexa LIOK
52 on me
yrriel, yron Nl xay . https://m.edsoo.ru/8al415b2
KacaTenbHOn 1 xopaomn
BnucaHHble 1 LUeHTparnbHbIe BubnvoTeka LIOK
53 | yrmel, yron Nle>|<,qy . https://m.edsoo.ru/8a141940
KacaTenbHOn n xopaomn
BnucaHHble 1 LueHTpanbHble BubnvoTexa LIOK
54 on me
yrel, yron Nl A . https://m.edsoo.ru/8a141b34
KacaTtenbHOn 1 xopaomn
55 Yrnbl Mexay xopgamu u
CEeKyLLNMU
56 Yrnbl Mexay xopgamu u
CEeKyLLMM
BnncaHHble n onucaHHble
N b K
57 | YeTbIPEXYronbHUKN, NX mbnmotexa LIO

NPU3HaKku 1 CBONCTBA

https://m.edsoo.ru/8a140{86



https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a1407e8

58

BnucaHHble 1 onncaHHble
‘-IeTpréxyFOJ'IbHVIKI/I, nx
Nnpu3Hakn n CBOMCTBA

Bbubnnoteka LJOK
https://m.edsoo.ru/8al416d4

59

BnucaHHble U onucaHHbIe
YeTbIPEXYTOMbHUKN, UX
NpU3HaKn U CBONCTBA

bubnnoteka LIOK
https://m.edsoo.ru/8al416d4

60

[MpnmeHeHne cBoONCTB
BMUCAHHbIX N OMUCaHHbIX
YeTbIPEXYTroNbHUKOB MpU
peLLeHnN reoMeTpUYeCcKmX
3aga4

61

NpumMmeHeHne CBONCTB
BMUCAHHbIX U ONMUCaHHbIX
YeTbIPEXYroNbHUKOB MpU
peLleHnn reoMeTpu4ecKnx
3agad

62

BsanmHoe pacnonoxeHve
ABYX OKpYXXHOCTeN, obLume
kacaTenbHble

bubnunoteka LLOK
https://m.edsoo.ru/8al410a8

63

KacaHue okpyxHocTen

bubnunoteka LIOK
https://m.edsoo.ru/8al410a8

64

KoHTponbHasa pabota no
Teme "Yrnbl B OKPYXXHOCTH.
BrnucaHHble 1 onucaHHble
YeTbIpEeXyrofnbHUKN"

bubnunoteka LIOK
https://m.edsoo.ru/8al41c88



https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4

[NoBTOpEHME OCHOBHbLIX
MOHATUA N METOAOB KypCOB

Bbubnnoteka LIOK

65 1
7 n 8 knaccos, 0606L1eHNe https://m.edsoo.ru/8al41ddc
3HaHUN
[MoBTOpEHME OCHOBHbLIX

66 MOHATUIA U METOOO0B KYPCOB 1 bubnnorteka LJOK
7 n 8 knaccos, 0606L1eHNe https://m.edsoo.ru/8al4lefe
3HaHUN

67 MToroeas KOHTponbHas 1 bubnuoteka LJOK
paboTta https://m.edsoo.ru/8a142368
lMoBTOpEHME OCHOBHbIX

68 MOHSATUIA U METOOO0B KypCOB 1 Bbubnnoteka LJOK

7 n 8 knaccos, 06006LleHNe
3HaHUN

https://m.edsoo.ru/8al420ac

OBLIEE KONMYECTBO YACOB
Nno NPOrPAMME

68



https://m.edsoo.ru/8a1420ac
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a141ddc

9 KITACC

KonunyecTtBo yacos

OnNeKTPOHHbIE LUMpOoBLIE

Ne HaTa
Tema ypoka obpasoBaTerbHble
n/n KoHTponbHble MpakTndeckue N3yyeHns
Bcero pecypceol
paboThl paboTbl
OnpepnenexHune
TPUrOHOMETPUYECKUX Bbubnnorteka LIOK

dyHKumi yrnos ot 0° oo
180°

https://m.edsoo.ru/8al1424bc

2 dopmynbl NpuBeaeHUs 1

3 Teopema KOCMHYCOB 1 Bubnuoteka LIOK
https://m.edsoo.ru/8a14336¢

4 Teopema KOCUHYCOB 1

5 Teopema KOCUHYCOB 1 Burbnmoreka LIOK
https://m.edsoo.ru/8a142d5e

6 | Teopema curycos 1 Et:l:sjj/l;lr?:(;si(l)-.ggaM%Sa

7 Teopema cnHycoB 1

8 | Teopema cuHycoB 1



https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a1424bc

HaxoxaeHve onnH CTOPOH m

Bbubnnoteka LJOK

nopobus

9 BEIHMH yrios https://m.edso00.ru/8a1430b0
TpeyrosfibHUKOB
10 | PelwueHue TpeyronbHUKOB Bubnuoteka LIOK
pey https://m.edsoo.ru/8al42ac0
11 | PelueHue TpeyronbHUKOB Bubnuoteka LIOK
pey https://m.edsoo.ru/8al42ac0
12 | PelwueHue TpeyronbHUKOB Bubnuoteka LIOK
pey https://m.edsoo.ru/8al42ac0
13 | PelueHue TpeyronbHUKOB Bubnuoteka LIOK
pey https://m.edsoo.ru/8al42ac0
P y https://m.edsoo.ru/8al42c3c
KOCWMHYCOB
lNpakTnyeckoe npumeHeHne
15 | TeopeM CUHYCOB U
KOCUHYCOB
1o | e padora o svacrera oK
. https://m.edsoo.ru/8a14392a
TPEYronbHNKOB
17 MoHsITME 0 NnpeoGpasoBaHun bubnunoteka LIOK

https://m.edsoo.ru/8al43ab0



https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a1430b0

18

CooTBeTCTBEHHbIE
3MNeMeHTbl NOA0GHbIX uryp

bubnnoteka LIOK
https://m.edsoo.ru/8al43de4

19

CooTBeTCTBEHHbIE
anemeHTbl Nogo6HbIX duryp

20

Teopema o nponsBeneHUmn
OTPe3KoB Xop[, TeopemMa o
nNpoun3BeaeHNN OTPE3KOB
cekyLux, Teopema o
KBagpaTte KacaTenbHOn

bubnunoteka LLOK
https://m.edsoo.ru/8a14406e

21

Teopema 0 nNponsBegeHUM
OTPE3KOB X0pAa, Teopema o
Npoun3BeAEHNN OTPE3KOB
CeKyLnx, Teopema o
KBagpaTe kacaTenbHOom

bubnnoteka LIOK
https://m.edsoo.ru/8al441a4

22

Teopema o nponsBeneHUmn
OTPE3KOB Xopfa, Teopema o
Npon3BeaEeHNN OTPE3KOB
CeKyLmx, Teopema o
KBagpaTe kacaTenbHOom

bubnnorteka LJOK
https://m.edsoo.ru/8al442da

23

[MpnmeHeHne Teopem B
peLLeHn reoMeTpU4eCcKmX
3apa4

Bbubnnoteka LJOK
https://m.edsoo.ru/8a143106



https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a143de4

lNpumeHeHne Teopem B

Bbubnnoteka LJOK

24
POLUSHIN FeoMeTprHeckix https://m.edsoo.ru/8a1443fc
3agav
lMpnumeHeHne Teopem B

25 epLIJeHVII/I reome:pmqecmx Bubnuoteka LIOK
P P https://m.edsoo.ru/8a144578
3agad
KoHTponbHast paboTa no
Teme "lMpeobpasoBaHue

26 | no o6|/19|p Mes nyeckme Bubnuoteka LIOK

A ) P https://m.edsoo.ru/8a1447a8
COOTHOLLEHUSA B
OKpY>XHOCTN"
OnpeneneHne BEKTOPOB.

57 Ddursnyecknin un Bubnunoteka LIOK
reoMeTpUYeCKUn CMbICIT https://m.edso0o0.ru/8a144960
BEKTOPOB
CnoxeHve 1 BblunTaHve

28 | BEKTOPOB, YMHOXeHUue Bubnuoteka LIOK

POB, Yy https://m.edsoo.ru/8al44a8¢
BEKTOpPA Ha 4ncrno
NOXEHME U BblYUTAHU
29 EeKOToeose MHO)KeH?/Ie ) Brbnmoreka LIOK
Pos, Y https://m.edsoo.ru/8a144d52
BEKTOpa Ha 4Mcno
CnoxeHve 1 BblunTaHme
30 | BeKkTOpOB, YMHOX€EHUE

BEKTOpa Ha 4uncno



https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1443fc

PasnoxeHne BekTopa no

31 | ABYM HeKonnuHeapHbIM
BEKTOpaMm
32 | KoopauHaTbl BEKTOpa Bubnuoteka LIOK
PA P https://m.edsoo.ru/8al44tbe
CkangapHoe npoussegeHue
33 | BEKTOPOB, Ero npuMeHeHne Bubnunoteka LIOK
Ana HaxoXaeHusa OnanH u https://m.edsoo.ru/8a14539c¢
yrnos
CkansapHoe npoussegeHue
34 BEKTOPOB, €ro NpMMmeHeHue bubnuoteka LJOK
AN HaxoXaeHust OfvH m https://m.edsoo.ru/8al14550e
yrnos
35 PelueHve 3agay4 ¢ nomMoLLbio Bbubnnorteka LIOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 PelueHve 3agay4 ¢ noMoLLbio bubnnorteka LJOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 lNpuMeHeHne BEKTOPOB ANs
pelleHns 3agay U3nkn
38 KoHTponbHasa paboTta no bubnnorteka LIOK
Teme "BekTopb!" https://m.edsoo.ru/8a145b08
39 | OekapToBbl KOOPAUHATHI

TOYEK Ha NIOCKOCTU



https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a144fbe

bubnnoteka LIOK

40 | YpaBHeHue own
PaBHEHNIE NpsiMont https://m.edsoo.ru/8al45c¢48
41 | YpaBHeHue npsimon
bubnnoteka LIOK
42 | YpaBHeHue o oc
PABHEHNE OKpyXHOCTI https://m.edsoo.ru/8al4635a
KoopauHaTtbl Touek
43 | ne re:),(::lequmq OKPYXXHOCTU U Bubnuoteka LIOK
P . Py https://m.edsoo.ru/8a146620
npsiMon
MeToa koopauHaT npu
44 | pelleHUN reoMeTpUYEeCcKnx
3agad, NpakTn4eckmx 3agay
MeToa koopamHaT npu
45 | pewleHnn reomeTprn4ecKmnx
3agad, NpaKkTUYecknx 3agay
MeToa koopauHaT npu
46 | peLleHnn reomeTpruHecKnx
3agad, NpakTn4eckmx 3agay
KoHTponbHas Tan
° po as pacora o Bbubnuoteka LLOK
47 | Teme "[lekapToBbl

KoopauHaTtbl Ha nNfiockocTn"

https://m.edsoo.ru/8al46e0e



https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a145c48

48

MNpaBusbHbIE
MHOTOYrOfbHUKM,
BblYMCIIEHNE NX AIEMEHTOB

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

49

Yncno . AnunHa
OKPY>XHOCTH

Bubnunoteka LIOK
https://m.edsoo.ru/8a1472c8

Uucno . AnuHa

bubnnorteka LIOK

50 OKPY>KHOCTU https://m.edsoo.ru/8al4714c
51 | AnvHa oyru oKpy>KHOCTH
Bbubnnorteka LJOK
52 | Papuartas vepa yrna https://m.edsoo.ru/8a14714c
53 Mnowapgp kpyra, cekTopa, Bbubnnoteka LJOK
cerMeHra https://m.edsoo.ru/8a147426
54 Mnowagp kpyra, cektopa, Bbubnnorteka LIOK
cerMeHra https://m.edsoo.ru/8a147750
55 Mnowaap Kpyra, cekTopa, bubnnorteka LJOK
cermeHTa https://m.edso00.ru/8a147750
56 lMoHsTME O ABMXEHUM bubnnorteka LJOK
NSI0CKOCTU https://m.edsoo.ru/8a147c82
57 MapannenbHbIn NepeHoc, bubnnorteka LIOK
noBOpOT https://m.edsoo.ru/8a147f16
58

MapanneneHbIM NepeHoc,

bubnunoteka LIOK



https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a146fda

NoBopOT

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

59

MapanneneHbIn NepeHoc,
noBOPOT

60

MapanneneHbIn NepeHoc,
noBOpOT

61

MpymeHeHne oBMKEHUN Npu
pelleHnn 3agad

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

62

KoHTponbHaga pabota no
Temam "lNpaBusbHble
MHOTOYrOfIbHUKMW.
OkpyXHOCTb. [1BMKEHUSA
nnockocTtun"

63

MoBTOpeHue, 06obLyeHme,
cucTeMaTm3aums 3HaHUN.
M3mepeHune reomeTpuyeckmx
BENUYMH. TPeyronbH1KN

Bubnunoteka LIOK
https://m.edsoo.ru/8a148524

64

MoBTOpeHune, 06obLyeHme,
cucTeMaTm3auus 3HaHuN.
MapannenbHble 1
nepneHanKynsipHble NpsiMble

bubnnorteka LJOK
https://m.edsoo.ru/8a148650

65

MNoBTOpeHue, 0606uLeHME,
cuctemMaTmaaums 3HaHUN.
OKpPY>KHOCTb M KpYT.
["eomeTpuyeckme



https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a147f16

NOCTPOEHUS. Yrrbl B
OKPY>KHOCTHU

MoBTOpeHue, 06obLLeHme,
cuctemaTusauus 3HaHuNn.

66 | BnucaHHble 1 onucaHHble 1
OKPY>KHOCTHU
MHOrOYroflbHUKOB

67 MToroeasi KOHTpONnbHas 1 bubnnorteka LJOK
paboTa https://m.edsoo.ru/8a148920
Mo e, 060o0LeHne

68 BTOpeHune, 0000LLeHNE, 1

cucrtemaTmsauns 3HaHum

OBLEE KONMMYECTBO YACOB
Mo NPOrPAMME

68



https://m.edsoo.ru/8a148920




YYEBHO-METOAMYECKOE OBECINEYEHME OBPA3OBATEJIBHOIO MNMPOLIECCA
OBASATEJIbHbIE YYEBHbIE MATEPUAJTBI AJTA YYEHUKA

METOONYECKNE MATEPWAIBI ONTA YYUTENA

LIN®POBbLIE OEPA3OBATEJIbHBIE PECYPCbIl U PECYPCbl CETU WHTEPHET
PABOYAA NMPOIPAMMA YYEBHOIO MOAYNA «tBEPOATHOCTb U CTATUCTUKA»
(ID 6385717)\

NOACHUTENBbHAA SAMNCKA

B coBpemMeHHOM LUndpoBOM MUpPE BEPOSATHOCTb M CTAaTUCTMKA NpuobpeTaloT BCE BOMnbLUYHO
3HAYMMOCTb, KaK C TOYKN 3pEHUS NPaKTUYECKUX NPUMOXKEHWI, TaK U UX ponin B 0BpasoBaHmu,
Heobxoaumom Kaxgomy yenoseky. Bospactaet uncno npodeccuit, npyu oBrageHun
KoTopbiMK TpebyeTca xopowas 6asoBasi NOAroToBka B 0651aCcT BEPOATHOCTU U CTAaTUCTUKM,
Takasi NoAroToBKa BaXkHa ANsi NPOAOIPKEHMS 0bpa3oBaHmsa 1 Anst yCneLwwHom
npodeccmoHarnbHON Kapbepbl.

Kaxxablii YenoBek NOCTOSIHHO MPUHUMAET PeLLEHMs HA OCHOBE MMEIOLLIMXCS Y HEro AaHHbIX.
A ons 060CHOBAHHOIO NPUHATUSA PELLEHMSI B YCIIOBUSIX HeQOCTaTKa Unv n3bbiTka
nHopmaLmmn HeobXoAMMO B TOM YMCIIE XOPOLLO CHOPMUPOBAHHOE BEPOSITHOCTHOE U
CTaTUCTUYECKOE MbILUSIEHNME.

MMeHHO No3aToMy OCTPO BCTana HeobxoAMMOCTb CHOPMUPOBaTL y 0By4atoLmnxcs
YHKLMOHAMNbHY rPaMOTHOCTb, BKIOYaloLWYyo B ceb5 B kadeCcTBE HEOTHEMIEMOM
COCTaBrsoLLEN YMEHME BOCNIPUHMMATb Y KPUTUYECKN aHann3mpoBaTb MHOpMaLmio,
npeacTaBneHHyo B pasnuyHbixX oopmax, NOHUMaTb BEPOSATHOCTHBIN XapakTep MHOMMX
pearbHbIX NPOLECCOB 1 3aBUCMMOCTEN, NPON3BOAUTL MPOCTENLLME BEPOSATHOCTHbIE
pac4éTsbl.

3HaKoOMCTBO B y4ebHOM Kypce C OCHOBHbIMU NpUHLUMNamMu cbopa, aHanusa u
npeAcTaBneHns AaHHbIX N3 pasnnyHbIX cdep Xu3Hu obLiecTsa 1 rocygapcrtea npuobliaet
obyyvatoLmxca K o6LLEeCTBEHHbIM NHTEpecaM. M3yuyeHne 0CHOB KOMOUHATOPUKN pa3BuBaeT
HaBblKM OpraHu3aumm nepebopa n NogcYETa YMCna BapMaHToB, B TOM YMCIE B NPUKNagHbIX
3agadvax. 3HaKOMCTBO C OCHOBaMu Teopun rpadoB Co3a4aET MateMaTnyeckun yHgamMeHT
Ans dopMMpoBaHUsa KomneTeHuun B obnactm nHdpopmaTnki 1 LmcpoBbIX TexHonornn. Mpu
N3y4YeHUn CTaTUCTUKM N BEPOATHOCTM oborallatoTcs npeactaBneHnst obyyaroLmxcsa o
COBPEMEHHOW KapTMHE MMpa 1N MeTodax ero nccnegosaHud, hopmupyeTcs noHMMaHue
PONN CTaTUCTMKN KaK UCTOYHMKA COoLManbHO 3HAYMMON MHOpMaLMKN 1 3aKnagblBaloTCs
OCHOBbI BEPOATHOCTHOIO MbILLIMEHNS.

B cooTBeTCTBUMM C A@HHBIMM LEnsMu B CTPYKTYpe NporpaMmmbl y4eBGHOro Kypca
«BepoaTHOCTb 1 cTaTUCTUKa» OCHOBHOIO obLiero obpasoBaHus BblaeneHbl crneayoLime
cogepxaTtenbHo-meToanveckue nuHun: «lNpeacraBneHme gaHHbIX U onucaTenbHas
cTaTtucTuka», «BeposatHoCTb», «QnemMeHTbl KoMOGnHaToprKny», «BBegeHne B Teoputo
rpadoB».



CopepxaHue nuHun «lMNpeacraBneHne AaHHbIX U onucaTternbHas CTaTUCTUKa» CIyXUT
OCHOBOW AN (OPMUPOBaAHUA HaBbIKOB paboTbl C MHPOpMaLMEN: OT YTEHNS U
WHTepnpeTaumn nHdopmaumu, npeacTaBneHHon B Tabnuuax, Ha gunarpaMmmax u rpadukax,
Ao cbopa, npeactaBneHnss 1 aHannsa AaHHbIX C UCNONb30BaHWEM CTaTUCTUYECKUX
XapaKTepucTuK CpeHuX n paccemBaHusa. PaboTtas ¢ AaHHbIMK, oby4atowmecs yqaTcs
CUYMTbIBATbL U UHTEPNPETUPOBATL JaHHbIE, BbIABUraTb, apryMeHTUPOBaThb U KPUTUKOBATL
npocTenmne runoTesbl, PasmblLATE HaL hakTopamu, Bbi3biBaOLLMMN USMEHUYNBOCTb, U
OLEeHMBAaTb X BNNSIHWE Ha paccMaTpuBaemble BeNUYMHbI U NPOLLECChI.

MHTynTUBHOE NpeacTaBneHne o criyyanHon M3MeH4YMBOCTU, UCCreioBaHne
3aKOHOMEpPHOCTEN U TEHAEHLNN CTAaHOBUTCA MOTMBUPYIOLLIE OCHOBOMW ANSA N3y4YeHns
Teopun BepoATHOCTEN. bornbLuoe 3Ha4YeHe UMEeoT NpakTUYeckne 3afaHuns, B YacTHOCTHU
ONbIThI C KNAacCNU4eCKUMN BEPOATHOCTHBLIMN MOAENAMM.

lMoHATME BEPOATHOCTU BBOAUTCA Kak Mepa npaBgonogobus criydamHoro cobbitus. MNpu
N3y4YeHun yyebHoro Kypca oby4varoLmecs 3HaKOMATCS C NPOCTENLINMU MeTo4amMm
BblYMCMNEHNSA BEPOSATHOCTEN B CyYanHbIX SKCMEPUMEHTAX C PaBHOBO3MOXHbIMU
3N1eMEeHTapHbLIMU NCXO4aMUN, BEPOSATHOCTHBIMI 3aKOHaMM, NO3BOMSOLWLMMN CTaBUTb U
pewwaTb 6onee cnoxHble 3agayn. B yuebHbIN Kypc BXOOAT HavarbHble NpeacTaBneHnst o
CNyYanHbIX BENUYMHAX U UX YNCTIOBbIX XapaKTepucTukax.

B pamkax y4ebHOro Kypca ocyLLecTBNSeTCS 3HaKOMCTBO 00Yy4atoLLMXCA C MHOXEeCTBaMU U
OCHOBHbIMM OMepauusiMi Hag MHOXECTBaMM, paccMaTpUBaloTCA NPUMepbl NPUMEHEHWS! Ans
peLleHns 3aaad, a Takke UCMoNb3oBaHMsA B APYrMX MaTeMaTUYECKUX Kypcax U y4eOHbIX
npeameTax.

B 7-9 knaccax usy4yaeTtcsi y4eOHbIN Kypc «BepoaTHOCTb 1 cTaTUCTUKay, B KOTOPbIN BXOOAT
pasgensbl: «[pefcraBneHne gaHHbIX U onucaTenbHasa cTaTUcTMkay, «BeposaTHOCTbY,
«dnemeHTbl KOMOUHaTOpUKNY, «BBeaeHne B Teoputo rpadoBy.

Ha nsy4yeHune yuyebHoro kypca «BeposaTHocTb n ctatuctuka» oteBogutcs 102 yaca: B 7
knacce — 34 yaca (1 yac B Hegent), B 8 knacce — 34 yaca (1 yac B Hegentw), B 9 knacce —
34 vaca (1 yac B Hegenw).



COOEPXAHME OBYYEHUA
7 KITACC

MpencraBnenne aaHHbIX B BuAe Tabnuuy, gnarpamm, rpadumkoB. 3anonHeHne tabnuu,
YTeHne 1 NOCTPOEeHNe guarpamm (CToNBMKOBbIX (CTONGYaThIX) U KPYroBbIX). UTeHne
rpacmKoB peanbHbIX Npoueccos. N3BneyeHne nHgpopmauumn n3 guarpamm 1 Tabnuu,
NCNonNb3oBaHWE U UHTEpNpeTaunsi 4aHHbIX.

OnucaTtenbHasi cTaTUCTMKA: cpefHee apudpMeTnyeckoe, MeavaHa, pa3max, HambornbLuee u
HaumeHbLUlee 3HaYeHus1 Habopa YMCNOBbIX AaHHbIX. [1pUMepbl criyYaiHoW U3MEHYMBOCTM.

CnyyaiHbI 3KCnepuMeHT (ONbIT) U cnyvanHoe cobbiTne. BepoaTHocTb 1 yactoTa. Ponb
ManoBepOATHbIX U NPaKTUYEeCKM OCTOBEPHBLIX COBObITUI B Npupoae v B obuiectse. MoHeTa
1 UrpanbHasi KOCTb B TEOPUN BEPOSATHOCTEN.

Npadp, BepwmHa, pebpo. CteneHb BepLumHbl. Yncno pébep n cymmapHas CTeneHb BEPLUMH.
MpeacTtaBneHue o cBaA3HoCTK rpadpa. Llenun u yuknel. Myt B rpadax. Obxopg rpada
(annepos. nyTh). MNpeacraBnenne 06 opneHTUpoBaHHOM rpade. PelueHne 3agay ¢
NOMOLLIbIO rpadhoB.

8 KIACC
MpenacTaeneHve AaHHbIX B BUAe Tabnuu, guarpamm, rpadoukos.

MHOXeCTBO, 3NIEMEHT MHOXXECTBA, NoAMHOXecTBO. Onepaunn Hag MHOXeCcTBaMMu:
obbeauHeHne, nepeceyeHne, aononHeHne. CBOMCTBa onepaunii Hag MHOXeCTBaMMu:
nepemMecTuTenbHoe, codeTaTenbHoe, pacnpeaenmTensHoe, BKNYeHus. Vicnonb3oBaHme
rpadunyecKkoro npeacTaBneHns MHOXXECTB As ONMcaHusl pearbHbIX NPOLIECCOB U SIBNEHUN,
npv peLlleHnmn 3aaau.

N3mepeHne paccenBaHns AaHHbIX. Oucnepcus U cTaHaapTHOE OTKIIOHEHNE YMCTOBbIX
HabopoB. [JuarpaMmma paccevBaHus.

OnemMeHTapHble cobbITUsI cnyyYanHoro onbita. Crny4variHble cobbiTusi. BeposiTHOCTM COBbITUIA.
OnbITbl C paBHOBO3MOXHbIMW 3f1IEMEHTApPHbIMU COObITUAMU. CnyyanHbin BeiGop. CBA3b
MEeXay ManoBepOsiTHbIMU M MPaKTUYECKN OOCTOBEPHbIMU COOLITUSIMU B Npupoae, obLiecTtse
N Hayke.

[Hepeso. CeoncTea AepeBbeB: €ANHCTBEHHOCTb NYTU, CYLLEeCTBOBaHNE BUCSYEN BEPLLMHBDI,
CBSA3b MEXAY YMCIOM BEPLUMH 1 Ynucnom pébep. NpaBuno ymHoxeHus. PelieHne 3agay ¢
NOMOLLIbIO rpadhoB.

MpoTmBoNnonoxHbie cobbiTus. dnarpamma dnnepa. ObbeanHeHne n nepeceveHne CobbITUI.
HecoBmecTHble cobbITUS. PopMyna CNoXeHUs BEPOATHOCTEN. YCrOBHasA BEPOSATHOCTb.
MpaBnno ymHOXeHus. HesaBncumble cobbiTus. NpeacraBneHne akcnepuMmeHTa B Buge
Oepesa. PelleHre 3agay Ha HaxoXaeHne BEPOATHOCTEN C NOMOLLLIO AepeBa Cry4YanHoro
3KCMNepuUMeEHTa, guarpamm dunepa.

9 KJTACC



MpeacTaBneHue gaHHbIX B BUAE Tabnuu, agnarpamMmm, rpacdmkoB, MHTepnpeTaunsa AaHHbIX.
YUTteHne n noctpoeHne Tabnuuy, guarpamm, rpacdmkoB No peanbHbIM AaHHBLIM.

MepecTaHoBkM 1 dhakTopman. CouetaHmsa u Yncno covetaHuin. TpeyronbHUk MNMackans.
PeleHne 3agay ¢ ucnonb3oBaHMeEM KOMOMHATOPUKM.

reomeTpuyeckas BepoAaTHOCTb. CryvarHbiv BbIGOP TOYKM U3 hmrypbl Ha NAOCKOCTU, U3
oTpeska 1 13 gyrm OKpyXHOCTH.

McnbiTaHme. Ycnex n Heygada. Cepus ncnbitaHnii 4o nepeoro ycnexa. Cepusi ucnoitaHui
BepHynnu. BeposaTHocTn cobbiTuin B cepumn UcnbITaHui BepHynnu.

CJ'Iy‘-IaVIHaFI BEJIM4YMHaA U pacnpenereHne BepOFITHOCTeVI. MaTemaTudeckoe oxunagaHue u
ancnepcua. anMepbl MaTeMaTn4eCKoro oXxmgaHua Kak TeopeTtn4eckoro cpeagHero
3Ha4YeHns BENUYNHLI. MaTemaTnyeckoe oxumagaHue u auncnepcua cnyqaﬂHon BeIMMYnHbI
«4mMcno ycnexos B cepumn ncnbiTaHNn EepHynnM».

lMoHsTME 0 3aKoHe BonbLMX Yncen. amepeHne BepOATHOCTEN C MOMOLLLIO YacToT. Ponb u
3Ha4eHue 3akoHa OonbLUMX Yncen B Npupoae n obLiecTse.

NMNAHNPYEMBIE PE3YJIbTATbI OCBOEHWA MPOIrPAMMbI YHEBHOIO KYPCA
«BEPOATHOCTb 1 CTATUCTUKA» HA YPOBHE OCHOBHOI'O OBLLEIO
OBPA30BAHUA

NMYHOCTHbIE PE3YJIIbTATHI

JNInYHOCTHbIE pe3yrnbTaTbl OCBOEHUS NPorpamMmbl y4e6HOro kypca «BeposiTHOCTb 1
cTaTUCTMKa» XapaKTepuaylTcs:

1) naTpuoTnyeckoe BoCnUTaHUeE:

NPoSBIEHNEM UHTEPECA K NPOLLSIOMY N HACTOSALLIEMY POCCUNCKON MaTeMaTUKN, LLIEHHOCTHbIM
OTHOLLEHNEM K OOCTMXKEHUSM POCCUNCKNX MaTEMaTUKOB N POCCUICKON MaTeMaTn4eCKon
LLKOSbI, K UICMOMb30BaHMIO 3TUX AOCTMXKEHUI B OPYTNX HAyKaX U NpUKNagHbix cdepax;

2) rpaxxgaHckoe 1 AyXOBHO-HPABCTBEHHOE BOCMUTAHME:!

FOTOBHOCTbIO K BbINOMHEHNIO 006513aHHOCTEN rpaxxaaHnHa U peanusaumm ero npae,
npeacraBreHnemM o MaTeMaTUYECKUX OCHOBaX (DYHKLMOHUPOBAHUS PasfinyHbIX CTPYKTYP,
SIBNEHWI, NpoLeayp rpaxxaaHckoro obLiecTsa (Hanpumep, BelGopbl, ONPOChl), FOTOBHOCTLIO K
ob6CyXaeHN0 3TUYECKUX NPOBneMm, CBA3aHHbIX C NPaKTUYEeCKUM NPUMEHEHMEM OOCTUXKEHU
HayKM, OCO3HaHNEM BaXXHOCTV MOPasibHO-3TUYECKMX NPUHLMNOB B AEATENBHOCTU YYEHOTO;

3) TpyooBoe BoCnuUTaHue:

YCTaAHOBKOW Ha aKTUBHOE y4YacTue B peLleHnM NpakTUYecknx 3agady MatemMaTn4eckom
HanpaBneHHOCTU, OCO3HAHMEM BaXKHOCTU MaTeMaTU4Yeckoro obpasoBaHns Ha NPOTSXKEHUN
BCEW XXM3HM AN yCneLwHon NpodeccrMoHanbHom eSTENbHOCTA U pa3BUTUEM HEOBXOAUMbIX
YMEHWI, 0CO3HaHHbIM BbIGOPOM 1 NOCTPOEHNEM UHAMBUAYANBHON TPAEKTOPUM



06pa3oBaHUA 1 XKU3HEHHBIX NIIAHOB C YYETOM JIMYHbBIX MHTEPECOB M OOLLECTBEHHbIX
notpebHocTen;

4) acTeTn4eckoe BOCNUTaHME:

CNOCOBHOCTBIO K 3MOLIMOHANBHOMY U 3CTETUYECKOMY BOCMPUSTUIO MaTeMaTUYECKNX
0ObeKTOB, 3a4ay, PELLEHWI, pacCy>XOAEHUIN, YMEHMIO BUAETb MaTeMaTu4eckmne
3aKOHOMEPHOCTU B UCKYCCTBE;

5) UEHHOCTM Hay4YHOro NO3HAHWUS:

OpVeHTaUMen B AeATENbHOCTM Ha COBPEMEHHYH CUCTEMY HAY4HbIX NPEACTaBneHnin 06
OCHOBHbIX 3aKOHOMEPHOCTSIX Pa3BMTUSA YeroBeka, NPpUpoAbl M obLlecTea, NOHUMaHUEM
mMaTeMaTU4YecKon Haykun Kak cdhepbl YeNOBEYECKON AeATENBHOCTH, 3TAMNOB €€ pas3BUTUS U
3HaYMMOCTM NS PasBUTUS LMBUIM3ALIMKN, OBMAAEHMEM S3bIKOM MaTEMaTUKN U
mMaTeMaTU4YecKom KynbTypoW kak cpecTBOM NO3HaHMSA MUpa, OBrageHneM npocTenwmnmm
HaBblkaMW MccrneaoBaTenbCKon AeSTENbHOCTY;

6) pmsnyeckoe BocnmTaHme, POPMUPOBAHME KyrbTypbl 340POBbLS 1 SMOLIMOHANBHOIO
6narononyyus:

rOTOBHOCTbIO NPUMEHATbL MaTEMaTUYECKME 3HAHUSA B UHTEPECax CBOEro 300pOBbs, BeAeHNS
340poBoro obpasa xu3Hu (300poBoe NuTaHne, coanaHCUPOBaAHHBIA PEXUM 3aHATUN U
oTabIxa, perynapHas umsmdeckas akTMBHOCTb), COOPMMPOBAHHOCTLIO HaBblka pedhrekcum,
Nnpu3HaHNWEM CBOEro NnpaBa Ha OLIMOKY U TaKoro e npasa Apyroro YenoBeka;

7) aKonorv4yeckoe BocrnmTaHue:

OpVieHTauMen Ha NpYMeHeHNne MaTeMaTUYeCKUX 3HaHWIA ANs pelleHunst 3agay B obnactu
COXPaHHOCTU OKpYXXatoLen Cpefbl, NNaHNPOBaHNSA MOCTYMKOB U OLLEHKM X BO3MOXHbIX
nocrneacTBuUi AN OKpyXaloLlen cpefbl, 0co3HaHMeM rnobansHoOro xapakrepa
3KONOrMYEecKnx Npobrem u nyTen nx peLleHus;

8) aganTauusi K MU3BMEHSIOLLMMCS YCIOBUAIM coLMarbHOM 1 NPUPOAHOW cpeabl:

rOTOBHOCTbIO K 4ENCTBUAM B ycnoBuAax HeOI'Ipe,EI,eJ'IéHHOCTI/I, NOBbILLEHNIO YPOBHA CBOEM
KOMNEeTEeHTHOCTU Yepe3 NPakTU4eCKyo aeAaTesibHOCTb, B TOM YUCIHE YMEeHUe YHUTbCA y
apyrux niogen, np|/|06peTaTb B COBMECTHOW OeATENbHOCTM HOBbIE 3HAHWUS!, HABbIKN U
KOMneTeHUnn n3 onbita apyrux;

Heo6Xx0aMMOCTbIO B (hOPMMPOBAHNM HOBbIX 3HAHWIA, B TOM YMcne opmMynmpoBaTb uaew,
MOHATUS, TMNOTE3bl 06 OOBEKTAX U ABNEHNSAX, B TOM YMCIe paHee HEeN3BECTHbIX,
0CO3HaBaTb AeULMTLI COBCTBEHHbIX 3HAHWUIN N KOMMNETEHTHOCTEN, NNaHMPOBaTb CBOE
pasBuTue;

CMOCOBHOCTBLIO 0CO3HABaThL CTPECCOBYHO CUTYaLMIO, BOCMPMHMMATL CTPECCOBYIO CUTYaLIMIO
Kak Bbl30B, TPEOYIOLLMIA KOHTPMEP, KOPPEKTUPOBATL NPUHUMAEMbIE PELLUEeHUS U OeCTBUS,
hopMynmMpoBaTb 1 OLEHNBATL PUCKM U NOCNEACTBUS, POPMUPOBATL OMbIT.

METAIMPEOMETHBIE PE3YJNIbTATHI



lMo3HaBaTenbHbIE yHUBepcaribHble yqe6Hb|e nencTeng
basoBble nornyeckne oencTBus:

e BbLISBMATb M XapaKTepu30BaTb CYLLECTBEHHbIE MPU3HAKN MaTeMaTUYECKUX
0OBLEKTOB, MOHATMIN, OTHOLLEHWIN MEXAY NOHATUSIMU, (DOPMYNMPOBaTL
onpeaeneHns NOHATUI, ycTaHaBNMBaTb CYLLECTBEHHbIV NPU3HaK Knaccudukauum,
OCHOBaHWsA AN 0606LLEHUS U CPABHEHWS, KPUTEPUM NPOBOANMOrO aHanuaa;

e BOCMPUHUMATDb, d)OpMyJ'IMpOBaTb n I'IpeO6pa3OBbIBaTb Cy>XOEeHUA:
yTBepauUuTeribHble U oTpulatesibHble, €UHUYHbIE, YaCTHbIE U O6LU,I/Ie, YCINOBHbI€E;

e BbIABNATL MaremaTu4eckne 3akoHOMEPHOCTU, B3aNMOCBA3N N NPOTUBOPEYUSA B
dakTax, AaHHbIX, HABNAEHUSAX U YTBEPXKAEHUAX, Npeanaratb KpUtepun ans
BbISIBIIEHNS 3aKOHOMEPHOCTEN 1 NPOTUBOPEYUI;

e [OenaTb BbiBOAbl C MCMNONb30BaHNEM 3AKOHOB JTOTVKWN, A€AYKTUBHbBIX Y UHOYKTUBHbIX
YMO3aKIYEHWUIA, yMO3aKo4eHWi No aHanoruu;

e pasbupatb fokasaTenbCTBa MaTeMaTUYECKUX YTBEPXKAEHWUI (MPsSiMble U OT
MPOTMBHOIO), MPOBOANTL CAaMOCTOSITENIbHO HECIIOXHbIE JoKa3aTeNbCTBa
mMaTemaTuyeckmx akToB, BbICTpaMBaTh apryMeHTaumio, NpUBOAMTL NPUMEpDI 1
KOHTPMNpUMepbl, 060CHOBLIBaTb COOCTBEHHbIE PACCYXOEHUS;

e BblIOMpaTb cnocob pelueHns y4ebHom 3agaun (CpaBHMBATL HECKOSTbKO BapMaHTOB
pelueHusi, BbibupaTb Hanbonee NOaXoAALWMIA C Y4ETOM CaMOCTOATENBHO
BblOEITEHHbIX KpUTEPUEB).

BasoBble nccnegoBatenbCckne enNcTBUS:

e 1CMosb30BaTh BOMPOCHI Kak MCCrneaoBaTenbCkuii UHCTPYMEHT NO3HAHMS,
dhopmynunpoBaTb BONpockl, UKCHpytoLLme npoTueopeydne, npobnemy,
CaMOCTOSITENbHO YCTaHaBNMBaTb UCKOMOE U flaHHOe, (hOpMUPOBaThL rMnoTesy,
apryMeHTMpOBaTb CBOK MO3ULNI0, MHEHUE;

e MPOBOAUTbL NO CAMOCTOATENbHO COCTABMEHHOMY MIlaHy HECMOXHbIA SKCNEPUMEHT,
HebonbLUOe uccnegoBaHne No yCTaHOBIEHMIO 0CODEHHOCTE MaTeMaTUYECKOro
06beKTa, 3aBUCMMOCTEN 0OBLEKTOB Mexay cobown;

e CaMOCTOATENbHO hopMynMpoBaTb 0606LLEHNSA 1 BbIBOAbI NO pe3ynbTaTam
npoBeAEHHOro HabnaeHns, uccneqoBaHusl, oueHnBaTb JOCTOBEPHOCTb
NOMyYeHHbIX pe3ynbTaToB, BbIBOAOB 1 0606LLEHNI;

e [IPOrHo3npoBaTb BO3MOXHOE pa3BUTUE MpoLieCcCa, a TaKXe BblABUMATb
npeannonoXXeHmna o ero pa3snMTnn B HOBbIX YCITOBUAX.

Pa6oTta ¢ nHdopmauuen:

e BbISBMATb HEAOCTATOYHOCTb M U3OLITOYHOCTb MHAPOPMAaLMK, AaHHBIX,
HeobXoauMbIX ANs pelleHns 3agay;



e BblGMpaTb, aHaNM3npoBaTb, CUCTEMATU3NPOBATbL M UHTEPMNPETUPOBATb
MHpOPMALMIO Pa3NMYHbIX BUAOB U (DOPM NpeacTaBreHus;

e BblGMpaTb hopMy NpeacTaBneHns MHDoOPMaLUM U UNTKCTPUPOBATL peLlaemble
3afa4v cxemamu, auarpammamu, MHOM rpadonkor U UX KOMBUHaLUSIMU;

e OlEeHMBaTb HAOEXHOCTb VIHCbOpMaLI,VII/I Nno KpUtepuam, npearioxXeHHbIM ydntenem
nnn C(bOpMyJ'IVIpOBaHHbIM CaMOCTOATESIbHO.

KOMMyHVIKaTVIBHbIe YHUBEPCalibHble yqe6Hble AencTBus:

e BOCMPUHMUMATb U (*)OpMyJ'IVIpOBaTb Cy>XaeHnA B COOTBETCTBUK C YCINOBUAMU U
uenamm O6LLl,eHVIF|, ACHO, TOYHO, NPaMOTHO Bbipa)aTb CBOK TOYKY 3pEHUA B YCTHbIX
N NMMCbMEHHbIX TEKCTaX, AaBaTb NOACHEHNA NO Xo4y pelleHnda 3aaayn,
KOMMEHTUNPOBATb HOﬂyquHbIVI pe3ynbTart,

e B Xxofde obcyxaeHna 3agaBaTb BOMPOCHI MO CyLecTBy obCyxaaemMomn TeMbl,
npobnemebl, pelaeMon 3agayu, BbiCKa3biBaTb MAEMW, HALENEHHbIE HA MOUCK
peLLeHnsi, CONOCTaBNATb CBOM CYXXAEHUS C CYXXOEHUAMM OPYTNX Y4aCTHUKOB
ananora, oGHapyXuBaTb pasniMyne u CXoacTBO NO3ULUN, B KOPPEKTHON dhopme
dopMynmpoBaTb pasHOrnacusi, CBou Bo3paxeHus;

e MpencTaBnATb pe3yrbTaThbl PELUeHNUs 3a4a4n, aKCnepuMeHTa, MCCreaoBaHus,
NpoekTa, CaMOCTOSATENbHO BbIOUpaTh (hopMaT BbICTYMNIEHUS C Y4ETOM 3aaay
npeseHTaumMm u ocobeHHOCTEN ayanTopuu;

e OHMMAaTb M UCMONb30BaTb NPEMMYLLIECTBA KOMAHAHOW U MHOAUBWUAYaNbHOW
paboTbl NpY peLleHnn y4ebHbIX MaTemMaTUYecknx 3agay;

e NPUHMMAaTbL LefNlb COBMECTHOM AEeATENbHOCTU, NNaHMPOBaTh OpraHM3auunio
COBMECTHOW paboThl, pacnpeaendatb Buabl paboT, goroeapueartbes, 0bcyxgaTb
npouecc n pesynbtaTt paboTbl, 0606LaTe MHEHUST HECKOMBKUX Moaen;

e y4yacTBOBaTb B rpynnoBbiXx hopmax paboThl (06CyaeHus, 0bMeH MHEHNSAMU,
MO3roBbl€ LUTYPMbI U APYrMe), BbINOMHATL CBOK YacTb paboThbl M KOOPAMHMPOBATL
CBOW OENCTBUS C APYIMMU YfieHaMn KOMaHAabl, OLeHBaTb Ka4eCTBO CBOEro
BKriaga B 0OLWMIN NPOAYKT NO KpUTepmsiM, ChOpMyNMPOBAHHBIM y4aCTHMUKaAMM
B3aMOOENCTBUA.

PerynatueHble yHMBepcanbHble y4eOHble AencTBuUS
CamoopraHusauust:

e CaMOCTOSITENbHO COCTaBMSATb NMaH, anropuTM peLleHns 3agaym (Mnm ero 4acTb),
BblOMpaTh cnocob peLueHnsi ¢ y4ETOM UMEKLLMXCS PECYPCOB N COBCTBEHHbIX
BO3MOXXHOCTEN, apryMeHTMPOBaTb U KOPPEKTMPOBATL BapuaHTbl PEeLUEHUI C
YYETOM HOBOM MHGOPMAaLINN.

CaMOKOHTPOI1b, 3MOLMOHATNbHbIV MHTEMNEKT:



e BnageTb cnocobamm camMonpoBepPKN, CAMOKOHTPOIIA npouecca 1 pesdyrbTaTta
peleHns MmaTeMaTn4eckon 3agadu;

e npeaBuaeTb TPYOHOCTW, KOTOPbIE MOTYT BO3HMKHYTbH NPWU peLleHnn 3agaydu,
BHOCUTb KOPPEKTUBbLI B AEATENbHOCTb HA OCHOBE HOBbIX 0OCTOATENLCTB,
HaM4EeHHbIX OLUMOOK, BbISBIEHHbIX TPYAHOCTEN;

e OLEeHMBaTb COOTBETCTBUE pe3ynbTaTa AeATeNbHOCTM NOCTABNEHHOW Lenu n
YCNOBWAM, OOBACHSTb MPUYMHBLI JOCTUXKEHUST UM HEQOCTUXKEHUS LLIeNn, HaxoauTb
ownbKy, AaBaTb OLEHKY NPUOBPETEHHOMY OMbITY.

NPEOMETHBLIE PE3YJIbTATDI

K koHUy 0ByyeHus B 7 knacce oby4varominca nonyyunT cneayowmne npeameTHble
pesynbTathl:

YutaTb nHpopmaumio, npeacTaBneHHyto B Tabnvuax, Ha gvarpammax, npeacTaBnsaTb
AaHHble B Buae tabnuu, cTpouTb anarpaMmbl (CTONGUKOBbIE (CTONGYaTHLIE) M KPYrOBbIE) NO
mMaccuBam 3HaYEHUN.

OnucbiBaTb M UHTEPNPETUPOBATL pearnbHble YACNOBbIe AaHHbIe, NPEeACTaBNEHHbIE B
Tabnvuax, Ha avarpammax, rpagukax.

Mcnonb3oBaTtb AnNs onMcaHus gaHHbIX CTaTUCTUYECKNE XapakTepucTtukn: cpegHee
apmdmeTquCKoe, MeauaHa, Hanbornbllee N HaMeHbLLEee 3Ha4YeHNs, pa3mMmax.

MmeTb npeacTaBneHne o criydaHoM M3MEHYMBOCTU Ha NpuMmepax ueH, Puan4ecknx
BEINVYUH, aHTPONMOMETPUYECKNX AAHHBIX, UMETb MpeACcTaBneHne 0 CTaTUCTUYECKON
YyCTOMYNBOCTMU.

K koHUy 0By4yeHus B 8 knacce obyvatoLmnnca NnonyymnT cnegyowme npeameTHble
pesynbTaThbl:

MN3BnekaTb 1 NnpeobpasoBbiBaTh MHpOPMALMIO, NPpeacTaBlEHHYO B Buae Tabnuu,
avarpamm, rpacdukoB, NpeacTaBnaTb AaHHblE B BUAe Tabnuu, Avarpamm, rpadukos.

OnucbiBaTb AaHHbIE C MOMOLLbIO CTAaTUCTUYECKUX NOKa3aTenen: CPeaHnUX 3Ha4eHnn n mep
pacceunBaHus (pa3max, gucnepcusi U CtTaHgapTHOE OTKIOHEHME).

HaxoguTb 4acToTbl YNCIIOBLIX 3HAYEHUIN U YaCTOTbl COOLITUIN, B TOM YMCIIE MO pesyrbTaTtaM
M3MepeHunin n HabnaeHun.

Haxoguntb BEPOATHOCTU cnyqaﬁlelx cobbITUI B OMNbITax, 3Has BEPOATHOCTN 3NTEMEHTapPHbIX
cobbITIA, B TOM YMChe B OMbITax C pPaBHOBO3MOXHbIMU 3J1EMEHTAaPHbIMUA cobbITnsIMA.

Mcnonb3oBaTtb rpaduyeckne mogenun: 4epeBo CriydanHOro akcnepuMeHTa, guarpamMmmel
Onnepa, yncnosas npamas.

OI'IepI/IpOBaTb NOHATUAMU. MHOXXECTBO, NOAMHOXXECTBO, BbINMOJMHATbL onepaunn Hag
MHOXeCTBaMn: 06beguHeHMe, nepece4vyeHune, gonosiHeHne, NepevncrnaTb d1IeMeHTbI
MHOXeCTB, NPUMEHATb CBOWCTBA MHOXECTB.



WMcnonb3oBaTbh rpacduyeckoe NpeacTaBrieHMe MHOXECTB U CBA3EN MeXAy HAMMU AN
OMMCaHMsl NPOLECCOB U SBMEHWI, B TOM YMCIE NPU peLLeHnn 3a4ay U3 Apyrux y4ebHbix
npeamMeToB U KypCOB.

K koHUy 06yyeHus B 9 knacce obyyarowmincst Nony4mT cregyouime npeaMeTHble
pe3ynbTaThbl:

M3enekaTb n NnpeobpasoBbiBaTh MHGOOPMALMIO, NMPEACTABEHHYIO B PA3fNYHbIX MCTOYHMKAX
B Buge Tabnuu, gnarpamm, rpadukoB, NpeacTaBnaTh AaHHble B BUAe Tabnuu, gvarpamm,
rpadhunKoB.

PelaTb 3aga4yn opraHn3oBaHHbIM Nepebopom BapuaHToOB, a Takke C UCMONb30BaHNEM
KOMOWHATOPHbIX NPaBWU U METOLOB.

Mcnonb3oBaTtb onucaTesbHble XapaKTepucTtukn anda MmaccmBoB YNCNOBbLIX AaHHbLIX, B TOM
vyyucne cpeagHne 3HavdeHnd n Mepbl paccenBaHnA.

HaxoguTb 4acToThl 3HAYEHWUN 1 4acTOThl COBLITUS, B TOM YMCE NOMNb3YyACh pe3ynbTatamu
NPOBEAEHHBIX U3MEPEHNI U HABMOOEHUNA.

HaxoanTb BEPOATHOCTM Cry4arHbIX COObITUI B M3YYEHHbIX OMbITax, B TOM Y/CMe B ONbITax C
PaBHOBO3MOXHbIMU 3NeMEHTapHbIMU COBLITUSIMU, B CEPUAX UCMBITAHUIW 4O NEPBOro ycnexa,
B cepuax ucnbiTaHni beprynnu.

MmeTb npeacTtasneHne o criydanHon BefIMYMHE N O pacnpeneneHnm BepoaTHOCTEN.

NmeTb npencrasfieHne O 3akoHe OonbLUNX YMCEN KakK O nposBs1eHNN 3aKOHOMEPHOCTU B
CHy‘-IGIZHOVI M3MEHYNBOCTUN N O POJIN 3aKOHa 6onbLUnX Yncen B npunpoae un obuiecTse.



TEMATWUYECKOE NMIAHNPOBAHWME

7 KITACC
HavnmeHoBaHne KonuyecTtso Yacos
Ne OneKTpoHHbIe (undpoBbie)
n/n PaZASTIos 1 TeM obpasoBaTernbHble pecypcbl
nporpammel Bcero KoHTpornbHble paboTbl | MNpakTuyeckne paboTbl
1 MpeacTtasneHue 7 5 Bubnuoteka LLIOK
OaHHbIX https://m.edsoo.ru/7f415fdc
5 OnucaTtenbHag 8 1 Bubnuoteka LLIOK
CcTaTucTuKa https://m.edsoo.ru/7f415fdc
3 CnyvanHas 6 1 Bubnuoteka LLIOK
U3MEHYMBOCTb https://m.edsoo.ru/7f415fdc
4 BeeneHue B Teopuio 4 Bubnuoteka LLIOK
rpacpos https://m.edsoo.ru/7f415fdc
B
5 HaeCp'I%;'IrTaHEJ:T::VIHOFO 4 1 Bubnmorexa LIOK
y https://m.edsoo.ru/7f415fdc
cobbITus
Obobuienme, Bubnnoteka LLOK
6 cuctemaTmsauus 5 2

3HaHUN

https://m.edsoo.ru/7f415fdc



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

OBLEE KOJNIMYECTBO
YACOB MO NPOIrPAMME

34




8 KITACC

HavnmeHoBaHne KonuyecTtso 4yacos
Ne OneKTPOoHHbIe (LMdpoBbIE)
n/n PA3ASTIos 1 TeM obpasoBaTenbHble pecypchbl
nporpammbi Bcero KoHTpornbHble paboTbl | MpakTuyeckne paboTbl
1 lMoBTOpEHUE Kypca 7 4 Bubnnoteka LLOK
Krnacca https://m.edsoo.ru/7f417{b2
, | Onvearenehas | BuGnmorexa LIOK
' https://m.edsoo.ru/7f4171b2
PacceuBaHne gaHHbIX
Bubnmoteka LLOK
3 MHoxectsa 4 https://m.edsoo.ru/71417{b2
4 BeposaTHOCTb 6 1 Bubnnoteka LUOK
cnyyanmHoro cobbITus https://m.edsoo.ru/7f417fb2
5 BeeneHue B Teopuio 4 Bubnmoteka LUOK
rpacpos https://m.edsoo.ru/7f417{b2
. Bubnmoteka LLOK
6 CryqaiiHle CoBLITHS 8 https://m.edsoo.ru/71417{b2
O06ob6LeHue,
7 cuctemaTtmsauust 4 2 Bubnmoreka LIOK

3HaHUN

https://m.edsoo.ru/7f417fb2



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
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9 KITACC

HavnmeHoBaHne KonuyecTtso 4yacos
Ne OneKTPOoHHbIe (LMdpoBbIE)
n/n PA3ASTIos 1 TeM obpasoBaTernbHble pecypcbl
nporpammbi Bcero KoHTpornbHble paboTbl | MpakTuyeckne paboTbl
1 lMoBTOpEHUE Kypca 8 4 Bubnnoteka LLOK
Krnacca https://m.edsoo.ru/7f41a302
5 OneMeHThbl 4 1 Bubnnoteka LLOK
KOMBUHaTOPUKM https://m.edsoo.ru/7f41a302
3 "eomeTpuyeckas 4 Bubnuoteka LLIOK
BEPOATHOCTb https://m.edsoo.ru/7f41a302
4 McnbiTaHus 6 1 Bubnunoteka LJOK
BepHynnn https://m.edsoo.ru/7f41a302
. Bubnuoteka LLIOK
S Cnyuankas semumia | 6 https://m.edsoo.ru/7f41a302
6 O600LeHue, 10 1 Bubnunoteka LJOK
KOHTpOIb https://m.edsoo.ru/7f41a302
OBLUIEE KOJIMYECTBO 34 1 5

YACOB MO NPOIrPAMME



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

NOYPOYHOE MIIAHMPOBAHWE

7 KITACC
KornunyecTtBo 4acos
No OneKTPOHHbIE LNpoBLIE
| Tema ypoka [aTa nsyyeHnsa | obpasoBartenbHbie
n/n KoHTposnbHble MpakTuyeckune
Bcero pecypcel
paboTbl paboThl
MpeacrasneHue Bubnnoteka LLOK

JaHHbIX B Tabnuuax

https://m.edsoo.ru/863ec1{8

-
2 | seracnens no 1 BuGnorexa LIOK
https://m.edsoo.ru/863ec324
TabNMMYHbIM AaHHbIM
| S —_
PP H https://m.edso0.ru/863ec78¢
TabMNYHbIX JaHHbIX
MpakTnyeckasn paboTa
4 " " 1 1
Tabnuupl
"padunyeckoe
npeacraeneHne Eu6 OK
5 JaHHbIX B BUAe 1 nbrvotexa L
https://m.edsoo.ru/863ed18e
KpYroBbiX,
CTONOUKOBbIX

(cTonByaTbix)



https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec1f8

avarpamm

UTeHune 1 noctpoeHne
anarpamm. NMpumepsbl

Bubnmoteka LIOK

aemorpaguyeckmnx https://m.edso00.1ru/863ed602
anarpamm
7 MpakTnyeckas paboTa Bubnunoteka LUOK
"Ouarpammbl!” https://m.edsoo.ru/863ed72e
3 gmc;n?;l:e Habope! Bubnunoteka LIOK
pen https://m.edsoo.ru/863ed846
apudmeTmnyeckoe
9 :MZHOHZZIG HabopbI. Bubnunoteka LLOK
bea https://m.edso0.ru/863ed846
apudmeTnyeckoe
10 | vabopa. verommeooTs Burmorexa LIOK
pa. https://m.edsoo.ru/863edb3e
MeanaHbl
MeanaHa 4yucnoBoro
11 | Habopa. YCTON4YMBOCTb
MeanaHbl
12 MpakTnyeckas paboTa Bubnmoteka LUOK
"CpeaHue 3HaueHus" https://m.edsoo.ru/863edc6ba
13 | Hanbonbluee u

HanMeHbllee 3Ha4YeHnA

Bubnnoteka LLOK



https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed602

yucnosoro Habopa.
Pasmax

https://m.edsoo.ru/863ee07a

14

Hanbonbliee n
HanMeHbLLee 3Ha4YeHus
yucnosoro Habopa.
Pa3max

15

Hanbonbliee n
HauMeHbLLiee 3Ha4YeHUs
ymcnosoro Habopa.
Pa3max

16

KoHTpornbHasa paboTa
no Temam
"MpencTtaBnexne
AaHHbIX.
OnucatenbHas
cTatucTmka"

Bubnunoteka LUOK
https://m.edso00.ru/863ee390

17

CnyuanHas
N3MEHYMBOCTb
(npumepsbl)

Bubnunoteka LJOK
https://m.edsoo.ru/863eedbc

18

YacToTa 3Ha4YeHun B
MaccuBe JaHHbIX

Bubnnoteka LIOK
https://m.edso0.ru/863ee69c¢

19

pynnupoBka

Bubnmoteka LIOK
https://m.edso00.ru/863ee9d0



https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee07a

20 | Fuctorpammbl
Bubnunoteka LUOK

21 Fuctorpamue https://m.edsoo.ru/863eeelc
I‘I

, | LpaKTaseokan paGora BuGnmorera LIOK

y " https://m.edsoo.ru/863eecc8
N3MEHYNBOCTb
padp, BepLumHa,

23 pebpo. MNpeacraeneHne Bubnunoteka LUOK
3a7a4u C NOMOLLIbIO https://m.edsoo.ru/863eef52
rpadga
CteneHb (BaneHTHOCTb)

2 o e ciinoresa LOK
P puncy P https://m.edsoo.ru/863ef0ba
CcTeneHb BepLUMH. Llenb
N LUK

25 Ir-l(::;em HM?.CI:Z;::HMG Bubnuotexa LIOK

P - 11peA https://m.edsoo.1u/863ef236
0 CBA3HOCTU rpadha
lNpencraenexne o6
26 | OpMEHTUPOBAHHbIX Bubnmoreka LIOK
P P https://m.edsoo.ru/863ef3b2
rpadgax
o7 CniyyalHbIn onbIT U Bubnnoteka LUIOK

cnyyaviHoe cobbiTue

https://m.edsoo.ru/863ef4d4



https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eee1c

28

BeposaTHOCTb 1 YacToTa
cobbITus. Ponb
ManoBepPOSITHbIX U
NpakTU4eCcKn
JOCTOBEPHbIX COObITUN
B Npupoae n B
obuecTtBe

Bubnmoteka LIOK
https://m.edso0.ru/863ef646

29

MoHeTa n urpaneHas
KOCTb B TEeOpuM
BEPOSATHOCTEN

30

MpakTnyeckas paboTa
"YacTtoTa BbinageHus
opna"

Bubnunoteka LJOK
https://m.edsoo.ru/863ef8a8

31

KoHTponbHas paboTa
no temam "CnyyanHas
N3MeH4nBOCTb. padbl.
BeposaTHOCTb
cnyyamHoro cobbiTna"

Bubnuoteka LUOK
https://m.eds00.ru/863f0186

32

lNoBTOpeHue,
ob6006LeHne.
MNpencrasneHne
JaHHbIX

Bubnunoteka LJOK
https://m.edsoo.ru/863efa24

33

lNoBTOpeHue,
obobuieHme.
OnucaTtenbHas

Bubnunoteka LUOK
https://m.edsoo.ru/863efbaa



https://m.edsoo.ru/863efbaa
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863ef646

CTaTUCTUKa

lNoBTOpEHuME,
obobLeHune.
BeposaTHOCTb
CNy4YamHoro codbITns

34

Bubnmoteka LIOK
https://m.edsoo.ru/863efecO

OBLLEE KOJIMYECTBO
YACOB MO NPOIrPAMME

34



https://m.edsoo.ru/863efec0

8 KITACC

n/n

Tema ypoka

KonunyecTtBo yacos

KoHTposbHble

Bcero
paboThl

MpakTndeckue
paboTbl

Jata
n3y4yeHus

OnNeKTPOHHbIE LUMpOoBLIE
obpasoBaTerbHble

pecypcbl

MpencraeneHne gaHHbIX.
OnuncaTtenbHasa cTaTUCTUKa

Bbubnuoteka LLOK
https://m.eds00.ru/863f029¢

CnyyanHasa namMeH4YnBOCTb.

Bubnunoteka LIOK

2 CpegHue uncnosoro Habopa 1 https://m.edsoo.ru/863f03fc
3 Cny4ariHble cobbiTus. 1 Bubnunoteka LIOK
BeposTHOCTM 1 YacToThl https://m.eds0o0.ru/863f0578
K
4 ng Clj;qaeeCKoM:TrggTeenVlv'l 1 Bubnuoteka LIOK
P P ) https://m.edsoo.ru/863f076¢
MOHeTa 1 urpanbHas KoCTb
Bbubnnorteka LIOK
° OTkroHeHus 1 https://m.edsoo.ru/863f0a50
6 Aduncnepcns yucnosoro 1 Bubnunoteka LIOK
Habopa https://m.edsoo.ru/863f0a50
7 CTtaHgapTHOE OTKMOHEHNe 1 bubnnorteka LIOK

yucnosoro Habopa

https://m.edsoo.ru/86310bfe



https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f029e

bubnnoteka LIOK

Cnyu4aiiHble cobbiTus

8 fvarpammbi paccemsars https://m.edsoo.ru/863f0eab
9 MHoXeCcTBO, NOAMHOXECTBO Burbnmoreka LIOK
» 1104 https://m.eds00.ru/863f1180
Onepauun Hag

10 MHOXXeCTBaMMU: bubnnorteka LIOK
obbeanHeHne, https://m.edsoo.ru/863f143¢
nepeceyveHne, AOMNONHEHNE
CeovicTtBa onepauuni Hag
MHOXECTBaMu:

11 nepemMecTuTenbHoe, Bbubnunoteka LLOK
coyeTaTenbHoe, https://m.edsoo.ru/863f1784
pacnpenenuTtensHoe,

BKIMIOYEHMS

12 "padunyeckoe bubnnoteka LIOK
npeacraslieHNe MHOXECTB https://m.edso0.ru/863f198¢c
KoHTponbHas paboTta no

13 | Temam "CraTtucruka.

MHoxecTea"
14 OnemeHTapHble coObITuS. Bbubnnoteka LJOK

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



https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f143c
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f0ea6

bnaronpuatcreytowmne

Bbubnnoteka LJOK

15 | anemenrapHsie COGbIT,Mﬂ' https://m.edsoo.ru/863fldec
BeposiTHOCTU cObbITUIA
[5)
1o | rorrpumyonse Svororera LOK
P . https://m.edso00.ru/863f172
BeposTHOCTM cobbiThiA
OnbITbl C
aBHOBO3MO
17 gnz;e?-lTaMH):ll-l\:T/llMM Bubnunoteka LIOK
P .. https://m.edsoo.ru/863f21ca
cobbiTnsimn. CnyyanHbln
BbIGOpP
OnbITbl C
1 | oo
P .. https://m.edsoo.ru/863f21ca
cobbiTnamn. CrnyvyanHbin
BbIGOp
MpakTnyeckasn paboTa
19 EE:EII;(I)EMO)KHHMM Bubnmotexa LIOK
P https://m.edsoo.ru/8631235a
anemMeHTapHbIMK
cobbiTnamu”
Bbubnunoteka LLOK
20 | Repeso https://m.edsoo.ru/8631f2ade
21 | CeoicTBa oepe.a:

€OWHCTBEHHOCTb MNYyTH,

Bbubnnoteka LIOK



https://m.edsoo.ru/863f2a4e
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f1dec

CyLLecTBOBaHWE BUCAYEN
BEPLUMHbI, CBA3b MEXAY
YMCINOM BEPLLNH U YNCIIOM
pébep

https://m.edsoo.ru/863f2bac

22

MNpaBuno yMHOXeHUs

bubnunoteka LIOK
https://m.edsoo.ru/863f2cd8

23

MNpaBuno yMHOXeHUs

bubnunoteka LIOK
https://m.edsoo.ru/86312e36

24

MpoTmBONONOXHOE CObLITUE

bubnunoteka LIOK
https://m.edsoo.ru/863f218a

25

HOnarpamma 3Jnepa.
O6beauHeHue n
nepeceveHne cobbITUN

Bbubnnoteka LJOK
https://m.edsoo0.ru/86313214

26

HecoBmecTHble cobbITUSA.
dopmyna crnoxeHust
BEPOSATHOCTEN

bubnnoteka LIOK
https://m.edsoo.ru/863f3372

27

HecoBmecTHble coObITUA.
dopmyna crnoxeHusi
BEPOSATHOCTEN

bubnnoteka LIOK
https://m.edso00.ru/86313764

28

MpaBnno yMHOXeEHMS
BEPOSATHOCTEN. YCNoBHas
BEPOSATHOCTb. He3zaBncumble
cobbITna

Bbubnunoteka LLOK
https://m.edsoo.ru/863f38ae



https://m.edsoo.ru/863f38ae
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/863f2e36
https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2bac

lNpaBuno yMHoOXeHUs
BEPOSATHOCTEN. YCNoBHas

Bbubnnoteka LIOK

2 1
9 BEPOSATHOCTb. HesaBncumble https://m.edso0.ru/863f3b06
cobbITna
FI -
30 |oonopmiewrasone | 1 GuGrmorela LIOK
P A https://m.edso00.ru/863f3cbe
aepesa
31 |snommamas e | 1 BuGruarera LIOK
P A https://m.edsoo.ru/863f3f20
aepesa
n :
2 | Meamasnone g, | 1 Butworera LIOK
pea A ' https://m.edso0.ru/86314128
OnucartenbHas ctatucTuka
33 MoBTOpeHMe, 06obLLEeHME. 1 Bbubnnorteka LIOK
Mpadbl https://m.edsoo.ru/863f4312
KoHTponbHasa pabota no
34 Temam "CrniyyanHble 1

cobbITns. BeposaTHoOCTb.
Mpadb!"

OBLEE KONMMYECTBO YACOB
Mo NPOrPAMME

34



https://m.edsoo.ru/863f4312
https://m.edsoo.ru/863f4128
https://m.edsoo.ru/863f3f20
https://m.edsoo.ru/863f3cbe
https://m.edsoo.ru/863f3b06

9 KITACC

KonuyecTtBo yacos

OneKTPOHHbIEe LnNpoBLIe

Ne
o/ Tema ypoka KOHTPOMbHBIE Mpaktnieckue [aTa nsyyeHnsa | obpasoBartenbHbie
Bcero pecypchl
paboTbl paboThl
1 MpenctaeneHue 1 Bubnunoteka LIOK
JaHHbIX https://m.edsoo.ru/863f47ea
5 OnucatenbHas 1 Bubnnoteka LLOK
CTaTUCTHKa https://m.edsoo.ru/863f47¢ca
Onepaunn Hag
3 1
cobbiTnsiMn
HesaBucmmocTb
4 N 1
cobbITui
5 KombuHaTopHoe 1 Bubnmoteka LIOK
NnpaBuIio YMHOXEHUS https://m.edsoo.ru/863f4e16
MNepecTaHOBKM.
6 (DallzTOTI/I:J'IB'gIO‘-IGTaHVIFI 1 Bubnmoreka LIOK
P ) - https://m.edsoo.ru/863f4el6
N YNCIIO COYETAHUN
b K
7 TpeyronbHuk MNackans 1 wbnvoreka LIO

https://m.edsoo.ru/863f5014



https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea

MpakTnyeckasn paboTa
"BbluncneHue
BEPOSITHOCTEN C
NCNonb3oBaHMEM
KOMOMHaTOPHbIX
PYHKLNIN SNEKTPOHHbIX
Tabnuy"

Bubnmoteka LIOK
https://m.eds00.ru/8635208

"eomeTpuyeckas
BEPOSAITHOCTb.
Cny4ariHbin BbIGOP
TOYKM 13 hurypbl Ha
NMOCKOCTH, U3 OTpe3kKa,
13 Oyr OKPY>KHOCTH

Bubnunoteka LIOK
https://m.edsoo.ru/863f5884

10

"eomeTpuyeckas
BEPOSITHOCTb.
CnyyainHbii BbIGOP
TOYKW U3 PUrypbl Ha
NMOCKOCTH, U3 OTpe3kKa,
N3 Oyrn OKPY>XHOCTMU

Bubnuoteka LUOK
https://m.edsoo.ru/863f5a50

11

FeomeTpuryeckas
BEPOATHOCTb.
CniyyaiiHbin BbIGOp
TOYKM U3 purypbl Ha
NMOCKOCTN, U3 OTpe3kKa,
N3 Oyrn OKPY>XHOCTU

Bubnmoteka LUOK
https://m.edsoo.ru/863f5bfe

12

"eomeTpuyeckas
BEPOSATHOCTb.

Bubnnoteka LLOK



https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5a50
https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5208

CniyyaiHbin BoIbop
TOYKM M3 purypbl Ha
NMOCKOCTW, U3 OTpe3ka,
N3 QYT OKPY>KHOCTM

https://m.edso0.ru/863f5e¢10

13

WcnbiTaHme. Ycnex u
Heyagaya. Cepus
ncnbiTaHUn 4O NepBoro
ycnexa

Bubnmoteka LUOK
https://m.edsoo.ru/86316162

14

McnbiTaHme. Ycnex u
Heygaya. Cepus
ncnbiTaHWn 4O NepBOro
ycnexa

Bubnmnoteka LUIOK
https://m.eds00.ru/86316356

15

McnbiTaHme. Ycnex u
Heygaya. Cepus
MCnbITAHU OO NEPBOro
ycnexa

16

McnbiTaHns BepHynnu.
BepoaTHoCTM cobbIThiA
B CEpUN UCMbITaHWI
BepHynnun

Bubnunoteka LIOK
https://m.edsoo.ru/863164d2

17

McnbltaHms Beprynnu.
BeposaTHOCTM cobbITuiA
B CEpUN UCMbITaHWI
BepHynnun

Bubnunoteka LJOK
https://m.eds00.ru/863f6680



https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f5e10

MpakTnyeckasn paboTa

Bubnmoteka LIOK

18 "UcnbiTaHnga BepHynnu" https://m.edsoo.ru/863f67de
o | o seane Sirorea LK
P pen N https://m.edsoo.ru/863f6b44
BEPOSATHOCTEMN
B ciroroa LK
AGHNS U Ahcnep https://m.edsoo.ru/863f6da6
CNyYanHoOW BENUYMHbI
Mprnmepsl
MaTeMaTU4EeCcKoro
21 OXMOAHUA Kak Bubnunoteka LJOK
TeopeTn4eckoro https://m.eds00.1u/863f6186
cpenHero 3HaveHus
BENMNYUHbI
29 MoHsATME O 3aKoHe Bubnnoteka LLOK
oonbLKMX Yynucen https://m.eds00.1ru/863f72c4
n
s |t
P https://m.edso00.ru/863f7652
NOMOLLbK YacToT
o4 MpnmeHeHne 3akoHa Bubnmnoteka LUIOK
oonbLUMX Yncen https://m.eds00.1u/863f7116
95 O606LeHne, Bubnunoteka LUOK
cuctemaTusaums https://m.eds00.1ru/863f783¢

3HaHUN.



https://m.edsoo.ru/863f783c
https://m.edsoo.ru/863f7116
https://m.edsoo.ru/863f7652
https://m.edsoo.ru/863f72c4
https://m.edsoo.ru/863f6f86
https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f67de

lNpencrasneHne
JaHHbIX

26

O06o0LeHue,
cuctemaTmsaums
3HaHun. OnucaTenbHas
cTaTUcTukKa

27

O06o0LleHue,
cuctemaTmsaums
3HaHUN.
MNpencrasneHne
JaHHbIX.
OnuncarenbHas
cTaTucTuka

Bubnunoteka LIOK
https://m.edso0.ru/863f893a

28

O06o0LeHue,
cucTemaTtumsauns
3HaHW. BepoaTHOCTb
Cny4yamHoro cobbITus

Bubnnoteka LLOK
https://m.edsoo.ru/863f7ade

29

O06o0LeHue,
cuctemaTtumsauns
3HaHWI. BeposTHOCTb
Cny4yanHoro coobITus.
OneMeHThbl
KOMOUHATOPUKN

Bubnunoteka LJOK
https://m.edso00.ru/863f7c¢9¢

30

O606LeHne,
cucTtemaTusaums
3HAHWN. QNEeMeHTbI

Bubnunoteka LIOK
https://m.edsoo.ru/863f7e54



https://m.edsoo.ru/863f7e54
https://m.edsoo.ru/863f7c9c
https://m.edsoo.ru/863f7a4e
https://m.edsoo.ru/863f893a

KOMOUHATOPUKN

O606LeHue,
cuctemaTmsaums
3HAHMN. ONEMEHTHI
KOMOUHaTOPUKMW.
CniyyaliHble BENUYMHDI
N pacnpegeneHus

31

Bubnnoteka LLOK
https://m.edsoo.ru/86318408

O606LeHne,
cucTemaTtumsauns

32 | s3HaHun. CnyyanHble
BEMMYUHbBI 1
pacnpegeneHus

Bubnunoteka LIOK
https://m.edsoo.ru/863f861a

WNToroeas KOHTPOJIbHaA

33 paboTa

Bubnunoteka LUOK
https://m.eds00.ru/863f8b56

O606LeHne,
34 | cucrematmnsaums
3HaHUN

OBLIEE KOJNMMYECTBO
YACOB IO NPOIrPAMME

34



https://m.edsoo.ru/863f8b56
https://m.edsoo.ru/863f861a
https://m.edsoo.ru/863f8408

YYEBHO-METOAMYECKOE OBECINEYEHME OBPA3OBATEJIBHOIO MNMPOLIECCA
OBASATEJIbHbIE YYEBHbIE MATEPUAJTBI ANA YYEHUKA

METOONYECKNE MATEPWAIBI ONTA YYUTENA

LIN®POBbLIE OEPA3OBATEJIbHBIE PECYPCbIl U PECYPCbI CETU WHTEPHET

PACCMOTPEHO Ha 3acegaHnmn MeTogmMyeckoro o6beguHeHns yuntenen rymaHnTapHoro n MCKycCcTBoBeaA4Yeckoro Lmkna (npotokon Ne1
ot 28.08.2024)

Pykosogutens MO /A.M.["'epacnmeHko/
COl'MMIACOBAHO
3amectutens gupektopa no YBP/H.B. Koputko/

AJOKYMEHT NOATBEPXAEH 3LIM PYKOBOOUTENA YYPEXOEHNA



