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PaGouasi nporpamma no yueonomy npeamery "'Maremaruka' (0a30Bblil ypOBEHD).

Pabouas mporpamma mo yue6HoMy mpeamery "Maremaruka" (6a30Bblii ypoBeHb) (TpeaMeTHas
obmacte "Maremaruka u wuH(pOpMaruka') (mamee COOTBETCTBEHHO - MMpOrpaMMa IO MaTeMaTHKe,
MaTeMaTHKa) BKJIIOUAET TOSCHUTENIBbHYIO 3allUCKy, COJEp)KaHUE OOy4eHHUs, IUIAHUPYEMBbIE Pe3yIbTaThl
OCBOEHHS MTPOrPAMMBI 110 MaTeMaTHKe, TEMaTUYECKOE U MMOYPOUHOE IJIAHUPOBAHUE.

loacnumenvhas 3anucka.

[TporpamMma o Mmaremaruke aJist o0ydarommxcs 5-9 kiaccop pazpadborana va ocHoe ®I'OC O0O0.
B mporpamme mo maremMarvKe YYTEHbI WAEU M TOJOKEHHS KOHIEMIMHU Pa3BUTHUS MaTEMaTUyecKoro
obOpazoBanus B Poccuiickoii denepammm.

[IpemmeToM MareMaTHKW  SBISIOTCA  (yHIAMEHTAJbHBIE CTPYKTYpPhl HAIIET0 MHpa -
MPOCTPAHCTBCHHBIE (OPMBI M KOJIMYECTBEHHBIC OTHOIICHUS (OT WPOCTEHIINX, YCBaMBACMBIX B
HEMOCPEACTBEHHOM OIBITE, 10 JOCTAaTOUYHO CJIOXHBIX, HEOOXOAMMBIX JJisi Pa3BUTHUA HAyYHBIX H
MPUKJIAIHBIX uael). Maremarudyeckue 3HaAHUS OOECHEUMBAIOT MOHMMAHUE MPUHIUIIOB YCTPOICTBA U
WCTIOJIB30BAaHUS COBPEMEHHON TEXHUKH, BOCHPHUATHE M WHTEPIPETAIHMIO COLUATBHON, IKOHOMHYECKOH,
MOJIMTUYECKON WH(OPMAIUHU, IAIOT BO3MOXKHOCTH BBITIONHITH PACYETHI U COCTaBIATH aJTOPUTMBI,
HAXOJIUTh U MPUMEHATH (POPMYIBI, BIAJAETh MPAKTHUECKUMH MpUEMAaMU F€OMETPUUECKUX M3MEPEHUN U
MOCTPOEHUH, YNTaTh MHPOPMALIMIO, MIPEICTABICHHYIO B BUAE TaOIHI], JUarpaMMm U rpauKoB, KUTH B
YCIIOBHSIX HEONPEACIEHHOCTH U TIOHUMAaTh BEPOSTHOCTHBIN XapaKTep CIy4aifHbIX COOBITHH.

W3ydenne wmareMatnkud QopMmupyeT y OOydJaromuxcs MaTeMaTHYeCKHd CTHIb MBIIIICHUS,
MIPOSIBIISIONINICS B OMpeAeNEHHBIX YMCTBEHHBIX HaBblkax. OOyyaroniyecss OCBauBaIOT TaKue MPUEMBI U
METOZIbl MBIIIJIEHUS, KaK HHIYKIUS W JeAyKIHus, 0000IIeHHe W KOHKPETH3allus, aHalu3 U CUHTE3,
KIaccuukanus € CHCTeMaru3aiusi, aOcTparupoBaHue U aHajorus. OOBEKTHI MaTeMaTHYECKHUX
YMO3aKJIIOUEHHUH, TMpaBUja WX KOHCTPYMPOBAHHS PACKPHIBAIOT MEXAHH3M JIOTHYECKHUX TTOCTPOCHHIA,
CHOCOOCTBYIOT BBIpAOOTKE yMeHUs (hOPMYIHPOBATh, 000CHOBBIBATH U IOKA3bIBATh CYKIEHUS, TEM CAMbIM
pa3BUBAIOT  JIOTUYECKOE  MbIlUieHue. V3yuenme wmarematuku  oOecrieunBaeT  (opMHpOBaHHE
QITOPUTMHUYCCKON KOMIIOHEHTHI MBIIIUICHUST W BOCHHUTAHWEC YMCHHWM JICHCTBOBAThH I10 3aJaHHBIM
aNropuTMaM, COBEpIIEHCTBOBAaTh M3BECTHBIE U KOHCTPYHpPOBaTh HOBbIE. B mporecce pemieHus 3aaad -
OCHOBOH y4eOHOUW NEeATENHHOCTH HAa ypOKaxX MareMaTHK{ - Pa3BHBAIOTCS TBOpYECKash M IMPUKIIAIHAs
CTOPOHBI MBIIILIIEHUS.

OOyueHne MaTremMaTuke Ja€T BO3MOKHOCTh Pa3BUBaTh y 00Y4aIOIIMXCSl TOUHYIO, PallMOHAIBHYIO U
WHPOPMATHBHYIO pe4Yb, YMEHHE OTOMparh HamOoee MOAXOASIINE S3BIKOBBIE, CHMBOJIHYECKHE,
rpaduyeckre CpeacTBa s BRIPAXKEHUS CYXKJACHUN U HATIISATHOTO UX MPEICTABICHHUS.

[Ipy wu3ydeHWH MaTeMaTHKH OCYIIECTBISIETCSl O0O0IIee 3HAKOMCTBO C METOJaMHU ITO3HAHUS

)]efICTBHTeJIBHOCTI/I, NpeaACTAaBICHUAMU O HNPCIMETEC M MCTOJAaX MAaTE€MaTruKH, UX OTIMYHUHU OT METOIAOB
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APYTUX €CTECTBEHHBIX U TYMaHUTApHBIX HAyK, 00 OCOOCHHOCTAX IMPUMEHEHUsI MaTeMaTUKU JUIs PeLCHUs]
HAy4HBIX U IPUKJIAIHBIX 3a7ad.

[TpuoputeTHbiMu LenAMU OOy4YeHHsT MaremMaruke B 5-9 kiaccax sIBISIOTCS: (OPMHPOBAHUE
LEHTPAJIbHbIX MaTeMaTW4YeCKUX IMOHATUH (YMCIO, BEIMYMHA, IeoMeTpudeckas (urypa, nepemMeHHas,
BEPOSITHOCTb, (DYHKIIMA), 0OECIEUMBAIOIIUX MPEEMCTBEHHOCTh M IEPCIEKTUBHOCTh MAaTeMaTHYECKOIo
o0pa3zoBaHMsI 00yJArOIINXCS;

NoABECHUE OOyJyaromuXcs Ha JOCTYIHOM JUISI HUX YPOBHE K OCO3HAHUIO B3aMMOCBS3U
MaTreMaTUKU U OKPYXKaIOLIero MUpa, IOHMMaHUEe MaTEMaTUKH KaK 4acTH 00l KyIbTyphl YeJI0BEYECTBA;

pa3sBUTHE MHTEIUIEKTyaJbHBIX M TBOPYECKHUX CIOCOOHOCTEH O0Oydaromuxcs, IO3HaBaTeIbHON
aKTUBHOCTHM, HCCIIE[IOBATEIbCKUX YMEHHUH, KPUTUUYHOCTH MBIIUICHUS, HMHTEpeca K M3YYCHHIO
MaTeMaTHKU;

¢dopmupoBanue (PyHKIIMOHAJIBHOW MareMaTH4ecKO TIpaMOTHOCTU: YMEHHs paclo3HaBaTb
IPOSIBICHUS] MAaTeMaTHYECKUX TOHATHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CHUTyallUsiX W TPH U3YyYCHHH JIPYTUX YUEOHBIX TIPEJAMETOB, TMPOSBICHUS 3aBUCHUMOCTEH W
3aKOHOMEpHOCTEH, (HOpMyIUpOBaTh UX Ha SA3bIKE MAaTeMaTHUKU M CO3/1aBaTb MareMaTHYeCKHE MOJEIIH,
IPUMEHATh OCBOEHHBIH MaTeMaTHUECKU ammapar Uil PeLIeHUs NPaKTUKO-OPUEHTUPOBAHHBIX 3a7ad,
MHTEPIPETHUPOBATH U OLIEHUBATh MOJTY4YE€HHbIE PE3yJIbTaThI.

OcHOBHBIE JIMHMM COJEp’KaHUS NporpaMMmbl 10 MaremMaruke B 5-9 kiaccax: "Yucna u
Bbruncienus", "Anredpa" ("Anredpanueckue BbipakeHus", "YpaBHeHUs] U HepaBeHcTBA"), "®yHKIUU",
"Teomerpus" ("Teomerpuueckue ¢urypsl U ux cpoictBa", "M3MepeHue reoMeTpuuecKuX BeIUYUH'"),
"BepoatHocTh M craructuka". JlaHHBIE JIMHUM Pa3BUBAIOTCS MapaJlIeNIbHO, KaXKJ1as B COOTBETCTBUU C
COOCTBEHHOM JIOTHMKOM, OJHAKO HE HE3aBUCUMO OJJHA OT JIPYToi, a B TECHOM KOHTAKT€ U B3aMMOJECHCTBUN.

ConmepxaHue mporpaMMmbl IO MareMaTHKe, pachpefesiéHHOoe 1o rojgamM  oOydeHws,
CTPYKTYpUPOBaHO TakuM o00pa3oM, dYTOObI KO BCEM OCHOBHBIM, INPUHIMIIMAIBHBIM BOIpPOCAM
oOydarolyecss oOpallainch HEOJHOKPATHO, 4YTOOBI OBJIAZCHHE MaTreMaTHYeCKMMU MOHATUSAMH U
HaBbIKAMHM  OCYILECTBISAJIOCH IOCJEN0BaTeIbHO W MOCTYHAareiabHO, C COOJIIOACHMEM IPHHIMIIA
MIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMS BKJIIOYAIMCh B OOLIYIO CUCTEMY MaTeMaTHYECKHX IpeCTaBICHUN
00y4aroLINXCsl, paCHIMpPss U yIITyossis e€, 00pasys MpOYHble MHO)KECTBEHHBIE CBS3H.

B cootBerctBun ¢ ®I'OC OO0 maremaruka sBIseTCs 00s3aTeIbHBIM Y4eOHBIM MPEIMETOM Ha
ypOBHE OCHOBHOTO 0011ero oopazoBanus. B 5-9 knaccax maremaruka TpaJgMIIMOHHO M3yYaeTcs B paMKax
CIeNyIoNMX Y9eOHBIX KypcoB: B 5-6 Kiaccax - kypca "Maremaruka", B 7-9 kiaccax - kypcoB "Anreopa"
(BKJItOUAs 3JIEMEHTHI CTATUCTUKU U TeopHuH BeposaTHOocTel) u "I'eomerpus". IIporpammoii mo Mmaremaruke
BBOJIUTCSI CAMOCTOSATENbHBIN yueOHbIH Kypc "BeposTHOCTB U cTaTucThka".

OOmiee yucino 4acoB, 3alUIAHMPOBAHHBIX IS M3y4eHHs] MareMaTuku (0a30BbI ypOBEHb) Ha

YpOBHE OCHOBHOTO 001Iero oopa3oBaHus, - 952 gaca: B 5 kiacce - 170 gacoB (5 yacoB B Heneno), B 6
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kiacce - 170 gacos (5 yacoB B Hezento), B 7 kiacce - 204 vaca (6 wacoB B Henelnto), B 8 kiacce - 204 gaca
(6 yacoB B Hezen0), B 9 kiacce - 204 yaca (6 4acoB B HEJEINIO).

W3yyeHne MaTeMaTHKU HA YPOBHE OCHOBHOTO O0IEro oOpa3oBaHMs HAIpaBICHO Ha JOCTHKEHHE
o0yJaromuMHCS JIMYHOCTHBIX, METANpeIMETHbIX M TMPEAMETHBIX 00pa3oBaTelbHBIX pPE3YIbTaTOB
OCBOEHHUS y4eOHOTO IpeaMeTa.

JIn4HOCTHBIE PE3YNIBTAThl OCBOECHUS IPOrPAMMBI 10 MAaTEMATUKE XapaKTEPU3YIOTCS:

1) narpuoTryecKkoe BOCIUTAHUE:

MPOSIBJICHMEM HHTEpeca K NPOIUIOMY M HACTOSILEMY POCCHHCKON MaTeMaTHKH, I€HHOCTHBIM
OTHOIIIEHHWEM K JOCTHXKEHHUSIM POCCHHUCKHX MaTeMaTHKOB W POCCHUMCKOM MaTeMaTW4ecKOW UIKOMbI, K
MCIOJIb30BAaHUIO 3TUX AOCTIXKEHUH B APYruX HayKax M MPHUKIAIHBIX cdepax;

2) rpa)/1aHCKO€ U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE!

TOTOBHOCTBIO K BBIMIOJHEHHIO OO0s3aHHOCTEW TpakJaHWHA M peaju3aldyd ero Impas,
MPEJICTABIICHUEM O MAaTeMaTHuYeCKUX OCHOBaX (PYHKIMOHUPOBAHHS PA3MUYHBIX CTPYKTYp, SBICHHIA,
MpoIeAyp TPaKIAHCKOTO 0OIIecTBa (HapuUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO
TUYECKUX MpOoOJeM, CBS3aHHBIX C IPAKTUYECKUM IPUMEHEHHEM AOCTHXKEHMM HayKH, OCO3HAaHUEM
BaXHOCTU MOPAJIbHO-3TUUECKUX MPUHIIUIIOB B AESITEILHOCTH YUEHOTO;

3) TpyaOBOE BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YacTUE B pEUICHUM NPAKTHUYECKUX 3a/ad MaTeMaTu4yecKou
HaIpPaBJIE€HHOCTH, OCO3HAHUEM BAYKHOCTH MaTreMaTH4eCcKOro oOpa3oBaHMsI HA MPOTSIKEHUM BCEH YKU3HU
JUI yCTIEMIHOM MpodeccnoHaIbHOM AEATENbHOCTH U Pa3sBUTHEM HEOOXOIUMBIX YMEHUH, OCO3HAHHBIM
BBIOOPOM U MOCTPOEHUEM HHIUBUAYAJIbHON TPAeKTOPHUHM 0Opa30BaHUS U JKU3HEHHBIX IJIAHOB C Y4ETOM
JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) acTeTUYeCcKoe BOCIIUTAHHE:

CHOCOOHOCTBIO K AMOIIMOHAJIBHOMY M 3CTETUYECKOMY BOCHPHUSATHIO MaTeMaTHYECKUX OOBEKTOB,
3ajJ1a4, peUIeHUH, pacCyKI€HUI, YMEHHUIO BUAETh MaTEMaTHUYE€CKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) IEHHOCTU HAyYHOTO IMO3HAHUS:

OpHUEHTAIMEH B JEATEIIbHOCTH HAa COBPEMEHHYIO CUCTEMY Hay4YHbIX IPEJCTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOBI U OOIIECTBA, TOHUMAHUEM MaTeMaTHYECKON HAayKH Kak
cdepbl 4eI0BEUYECKO JeATEIbHOCTH, TANOB €€ Pa3BUTUSA U 3HAYMMOCTH IS Pa3BUTHUS LMBUIM3ALUY,
OBJIQZICHUEM SI3bIKOM MaTeMaTHKH W MaTeMaTH4YeCKOM KYIbTYpOH KaK CpeACTBOM IO3HAHUS MUDA,
OBJIQJICHHEM MTPOCTEUIINMH HaBbIKAMHU UCCIIEA0BATENIbCKOM IeATEIbHOCTH;

6) (¢usnyeckoe BocNUTaHUE, (OPMUPOBAHHE KYIBTYphl 3/0pOBbS W  SMOLMOHAIBHOTO
Oaronoay4us:

TOTOBHOCTBIO TMPHUMEHSITh MaTeMaTU4YeCKHWe 3HaHHUA B HHTEpPecax CBOETO 3/10POBbs, BEICHHS

3I0poBOTO o0Opa3za Ku3HH (30pOBO€ TUTaHWE, COATTAHCUPOBAHHBIM pEXUM 3aHITHH W OTIbIXA,



peryisipHast ¢pu3ndecKass aKTHBHOCTH), CDOPMHUPOBAHHOCTHIO HaBbIKa PeICKCUU, PU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOTO K€ IpaBa JPyroro 4eloBeKa;

7) 9KOJIOTUYECKOE BOCITUTAHUE:

OpUEHTAllMel Ha NpUMEHEHHEe MaTeMaTHYeCKMX 3HaHUW [UIs pelleHus 3afad B oOnactu
COXPaHHOCTH OKpPYKaloIllel cpenbl, IUIAHUPOBAHUS TOCTYIKOB M OLICHKH WX BO3MOXKHBIX IOCIEICTBUI
IUIL OKpPYXKAroIed Cpenibl, OCO3HAHUEM II00AIBHOTO XapaKTepa SKOJOIMYECKHX MpoOJeM W MyTel Hx
peleHus;

8) amanTarus K U3MEHSIOLUIUMCS YCIOBUSM COLIMAIBHOM U MPUPOIHOM Cpelibl:

TOTOBHOCTBIO K JEWCTBUAM B YCJIOBHUSX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO NEeSTEIbHOCTh, B TOM YHCJIE YMEHHE YUUTHCS y IPYTUX JIIOJAEH,
npuoOpeTaTh B COBMECTHOW AEATEIBHOCTH HOBBIE 3HAHMUS, HABBIKM M KOMIIETCHIIUH U3 OTIBITA JPYTHX;

HE0O0XOMMOCTHIO B (DOPMHUPOBAHUU HOBBIX 3HAHUM, B TOM YUCie (OPMYIUPOBATH UICH, TOHSITHS,
TUMNOTE3bl 00 OOBEKTaX M SBJICHUAX, B TOM 4YHCIIE paHee HE M3BECTHBIX, OCO3HaBaTh JE(UIIUTHI
COOCTBEHHBIX 3HAHW M KOMIIETEHTHOCTEH, IUTAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYaIlMIO, BOCHPUHUMATh CTPECCOBYIO CUTYAIMIO Kak
BBI30B, TPEOYIOIINN KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMbIE PEILICHUS U JAeUCTBUSA, POPMYIUPOBATH U
OLICHUBATh PUCKU U TIOCIEACTBHUS, (POPMUPOBATH OTIBIT.

B pesynbrare ocBoeHHs IPOTpaMMBbI IO MaTEMaTHKE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
y oOyuatomerocss Oyayr chOpMHUpOBaHBI METampeAMETHBIE pEe3yJbTaThl, XapaKTePU3YIOIIUECs
OBIIQJICHEM YHUBEPCAJIbHBIMHU MO3HABATEIbHBIMU JEHCTBUSIMH, YHUBEPCAIbHBIMU KOMMYHHKATHBHBIMU
JEHCTBUSIMH U YHUBEPCATbHBIMU PETYISITUBHBIMU ACHCTBUSIMH.

VYHuBepcallbHblEe  II03HABaTENIbHbIE  JIeHCTBUSL  oOecreunBaloT  (opMupoBaHue  0a30BBIX
KOTHUTHUBHBIX TPOLECCOB OOydJarommxcsi (OCBOSHHE METONOB IMO3HAHMSA OKPYXKAIOMIETO MUpA,
IPUMEHEHHE JTIOTMYECKHUX, UCCIIEeJOBATEIbCKUX ONepaluii, yMeHuil pabotars ¢ nHpopmanueil).

VY oOyuatomerocs OyayT c(hOpMHpPOBaHBI Clelyrolyue 0a30Bble JOTMUECKHUEe ACHCTBUS KaK 4acTh
YHHUBEPCAJIBHBIX I03HABATEIBHBIX YIEOHBIX JEHCTBUI:

BBISIBIISITh M XapaKTEPH30BaTh CYIIECTBEHHBIC NMPU3HAKA MaTeMaTHYeCKUX OOBEKTOB, MOHATHH,
OTHOIICHUN MEX]y MOHATHIMHU, (POPMYIUPOBATh ONpEAETICHUs MOHATUH, YCTaHABIUBAThH CYIECTBEHHBII
MPU3HAK KJIacCU(PUKALMHU, OCHOBAHUS U1 0000IIEHUs U CPAaBHEHUS, KPUTEPUH ITPOBOJUMOI0 aHAJIN34;

BOCIIPUHUMATh, (OpMyIHpOBaTh ¥  TPEOOPa3OBBIBaTh CYKICHHS: YTBEpAHWTENBHBIC W
OTpHIIaTeNIbHBIE, CAMHUYHBIE, YaCTHBIE U 00IIHe, YCIOBHBIC;

BBIABIISITH MaTeMaTHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEUUs B (akTax, JaHHBIX,
HAOMIONEHUAX W YTBEPXKICHMSX, Npeyaratb KpPUTEPUHM JJIs  BBIBICHUS 3aKOHOMEPHOCTEH U

MIPOTUBOPEYUHIA;



MIPOBOJIUTH BBIBOABI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, MACAYKTHUBHBIX W HWHAYKTUBHBIX
YMO3AKJIIOYEHNM, YMO3AKIFOUYEHUM 10 aHAJIOTHH;

pa3buparh [OKa3aTelIbCTBA MAaTEeMaTHYEeCKUX YTBEPXKICHHWH (IpsIMBIE W OT TMPOTUBHOIO),
MPOBOJIUTH CaMOCTOSITEJIBHO HECJIOKHbBIE JI0Ka3aTelbCcTBA MaTeMaTU4ecKux (haKkToB, BBICTPAUBATh
apryMeHTaluIo, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CIOCOO pemieHus y4eOHOW 3ajgadn (CpaBHUBATh HECKOJIBKO BAPHMAHTOB pEIICHUS,
BBIOMPATh HaNOOJIEE MOAXOIAIINN C YIETOM CAMOCTOSTEIBLHO BBIICIIEHHBIX KPUTEPHUEB).

VY obyuatomerocst OyayT chopMUPOBaHBI ClieAyoIIe 0a30BbI€ UCCIEA0BATEIbCKIE AEUCTBUS KaK
4acTh YHUBEPCAJIbHBIX NIO3HABATEIbHBIX YUEOHBIX AEHCTBUMA:

UCTIOJIb30BaTh BOMPOCHI KAaK HCCIIEAOBATEIbCKUNA HMHCTPYMEHT TMO3HAaHUA, (HOPMYIUPOBATh
BOTIPOCHI, (PUKCUPYIOIINE TPOTUBOPEUHNE, MPOOIEMY, CAMOCTOSTEIHLHO YCTAaHABIUBATH UCKOMOE M JIAHHOE,
(dbopMupoBaTh TUIMOTE3Y, APTrYMEHTHUPOBATH CBOIO MO3UIIUIO, MHEHHE,

MPOBOJIUTH MO CaMOCTOSITENIBHO COCTABICHHOMY IUIaHY HECJIOKHBIH SKCIEPUMEHT, HEeOOIbIIoe
WCCJICIOBAHUE TIO0 YCTAaHOBJICHUIO OCOOCHHOCTEH MareMaTH4ecKOro OOBEKTa, 3aBUCUMOCTECH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITENIbHO  (hOpMYIHpPOBaTh OOOOIIEHHS] M BBIBOABI IO pe3ylbTaraM MPOBEAEHHOTO
HAOMIOICHNs, KCCIEOBaHUs, OICHUBATh JOCTOBEPHOCTh IIOJNYUYEHHBIX pE3YJAbTaToOB, BHIBOJOB U
000011eHMIT;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIABUTATh HPEATIONIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIOBHUSX.

VY obyuatomierocss Oynyr chopMUpOBaHbl yMeHHs paborarb ¢ HH(popManMend Kak YacTb
YHHUBEPCAJILHBIX I03HABATEIBHBIX YIEOHBIX JEHCTBUI:

BBISIBIISITh HEJIOCTATOYHOCTh W M30BITOYHOCTh MHPOPMAIIHH, TAaHHBIX, HEOOXOIUMBIX IS PEIICHUS
3a/1auu;

BBIOMpaTh, aHAIM3UPOBATh, CUCTEMAaTH3UPOBaTh U MHTEPIPETUPOBATH MH(POPMAILIMIO PA3TUUYHBIX
BUJIOB U ()OPM TIPEICTABICHHUS;

BBIOMpaTh (hopMy TpencTaBIeHUsS UHPOPMAIIMHN U HIUTFOCTPUPOBATH pellaeMble 3a/1aul CXeMaMH,
JIuarpaMMaMu, HHOU rpadukoil 1 uX KOMOUHAIUSMU;

OIICHUBATh HAAEKHOCT WHGOPMAIMM TIO KPUTEPHSM, TMPEAJIOKEHHBIM YYUTEIeM WU
CcOPMYITUPOBAHHBIM CaMOCTOSITEIBHO.

YHUBepcaibHbIe KOMMYHUKAaTHBHBIE JEHCTBUSI 00ECIIEUMBAIOT CPOPMUPOBAHHOCTH COIHMABHBIX
HaBBIKOB 00yYaroIuXcs.

VY oGyuaromerocsi OyayT cGhOpMHpPOBaHbI yMEHHUs OOIIEHHS KaK YacTh YHHUBEPCAJIbHBIX

KOMMYHUKATUBHbBIX Y4€OHBIX JEHCTBUIA:



BOCIPUHUMATh U (OPMYIUPOBATH CYXICHHUS B COOTBETCTBUH C YCIOBUSIMH U LIETISIMU OOLICHMUS,
SCHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M NUCHMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHSI IO X0y PEUICHUS 33J]a4H U TIOJY4YEHHBIM Pe3yIbTaTaM;

B X07Ile 00CYX/IeHHS 3a]aBaTh BOIIPOCHI MO CYILIECTBY 00CYX/1aeMOil TeMbl, IPOOIEMBbI, pelIaeMoit
3a/laud, BBICKAa3bIBaTh WJICH, HAllEJICHHbIE HA IIOMCK pEUICHHS, COMNOCTABIATH CBOM CYXKICHUS C
CY)KICHHUSIMU JIPYTUX YYACTHUKOB JMAJIOTa, OOHAPY)KUBATh PA3IMUUE U CXOJCTBO MO3HUILINH, B KOPPEKTHOM
dbopme GpopMyITHpPOBATH PA3HOTIIACHS, CBOU BO3PAKCHHS;

NPEICTaBISATh PE3yIbTaTbl pEIICeHHUs 3aJaud, »OKCIIEPUMEHTa, KCCIEI0BaHUs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpPATh (hopMaT BBICTYIUICHUS C Y4€TOM 3a/lad MPE3eHTAlMd U OCOOCHHOCTEH
ayIUTOPHH.

VY oOyuaromerocss OyayT cpOpMHpPOBAHBI YMEHHUS COTPYIHUYECTBA KaK YacTh YHUBEPCATBHBIX
KOMMYHHUKAaTUBHBIX Y4€OHBIX JCHCTBUIA:

MOHMMATh U UCIIONB30BaTh IPEUMYILECTBA KOMAHIHOW M MHAUBHUIYaJIbHOW pabOThI IPU PEIICHUN
Y4eOHBIX MaTeMaTHIECKHX 3a/1a4;

NPUHUMATH 1I€Jh COBMECTHOW AEATENbHOCTH, TUIAHHUPOBATh OPTaHM3ALMIO0 COBMECTHOH paboThI,
pacrnpenensiate BUIbl paboT, OrOBapuBaThCs, OOCYXXKIaTh MpOIECC U pe3ynbTar paboThl, 00001aTh
MHEHUS HECKOJIBKUX YEJIOBEK;

y4acTBOBATh B IPYIIOBBIX (popmax paboThl (00CYXIeHUSI, 0OMEH MHCHHSIMH, MO3TOBBIC IITYPMBI
W JpyrHe), BBHINOJIHATH CBOIO YacTh pabOTHl W KOOPAMHHUPOBATH CBOM ACUCTBHS C APYTMMHU UJICHAMH
KOMaH/1bl, OI[EHMBaTh KAauyeCTBO CBOETO BKJaJa B OOLIMI MPOAYKT MO KPUTEPUSIM, CHOPMYINPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBUSI.

YHUBepCalbHbIE PEryIsSTHBHBIE JEHCTBUS 00eCIeunBaOT (HOPMUPOBAHNE CMBICIOBBIX YCTaHOBOK
Y )KU3HEHHBIX HABBIKOB JINYHOCTH.

VY oOyuaromerocst 6yayT copMHUpOBaHbI YMEHHUSI CaMOOpPraHM3allMK KaK 4acTh YHHBEPCAJIbHBIX
PEryNATUBHBIX YU€OHBIX JeHCTBUIL:

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH, aJTOPUTM pEUIeHHs 3aJaud (WIK ero 4acTb), BbIOMparh
croco0 penieHust ¢ y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BApUAHThI PEIICHHH ¢ Y4ETOM HOBOM MH(pOpMaLIUy.

VY oOyuaromerocsi OyayT cOpMUpOBaHBI YMEHHUS CaMOKOHTPOJS KaK 4YacThb YHHUBEPCAJIbHBIX
PETYASTUBHBIX y4EOHBIX NEHCTBUIL:

BIAJETh CIOCOOAMH CaMOIPOBEPKH, CAaMOKOHTPOJSI Tpollecca W pe3ynbTara pPenieHUs
MareMaTu4ecKou 3a1aum;

NpeABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEILICHUU 3a/1a4d, BHOCUTh KOPPEKTUBBI

B ACATCIBHOCTh HA OCHOBC HOBBIX 06CTO$[T€J'IBCTB, HafI}IeHHBIX OIHI/I60K, BBISIBJIICHHBIX TPYJIHOCTCI\/'I;



OLIEHUBAaTh COOTBETCTBUE pPE3yNbTaTa AEsTEIbHOCTH MTOCTABICHHOM LENN U YCIOBUSIM, OOBSICHATh
MPUYUHBI JOCTH)KEHUS WIM HEJOCTM)KEHUS 1eJIM, HAXOAUTh OMIMOKY, JaBaTh OILCHKY MPHOOPETEHHOMY
OTIBITY.

[IpeameTrHble pe3ynbTaTbl OCBOEHHUS IPOrpaMMbl 10 MaTeMaTHKe IPEACTaBIEHbl IO TojaM
oOydeHHs B paMKaX OTICNIbHBIX YY€OHBIX KypCcOB: B 5-6 Kitaccax - Kypca "Maremaruka", B 7-9 kiaccax -
KypcoB "Anrebpa", "[eomerpus", "BeposTHOCTb 1 cTaTUCTHKA".

Pabouas nporpamma yuedHoro kypca ""I'eomerpus' B 7-9 kiaccax (1ajiee cOOTBEeTCTBEHHO -
nporpamMmma y4eoHoro kypca ""'I'eomerpus', yueOHbIil Kypc).

Toscnumenvnas 3anucka.

I'eomeTpusi Kak OAMH M3 OCHOBHBIX Pa3/eoOB IIKOJBHONW MAaTeMaTHKH, UMEIOLIUN CBOEH LIEIBIO
o0ecreynTh H3y4eHHE CBOWCTB W pa3MepoB (UTYp, WX OTHOLICHHH W B3aHMMHOE pPACIOJIOXKEHUE,
ONMPAETCS HA JIOTMYECKYIO0, J0Ka3aTelbHYI JUHHIO. LIeHHOCTb HU3ydeHHs TIeOMETpUU Ha YpPOBHE
OCHOBHOTO o00miero oOpa3oBaHUs 3akKIyaeTcs B TOM, YTO OOYyYarOIMMHCS Y4YUTCS IPOBOIUTH
JIOKa3aTeIbHbIE PACCYXACHUS, CTPOUTH JIOTMYECKHE YMO3AKJIIOUEHHUs, JIOKa3blBaTb MCTUHHBIE
YTBEPKACHUSI U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IMPOBOAMTH PACCYXACHUS "OT HPOTHUBHOIO",
OTJINYATh CBOICTBA OT MPU3HAKOB, (OPMYIMPOBATH OOPATHBIE YTBEPKICHUS.

Llenpo M3y4yeHUs: reOMETPUH SBISETCS UCHOJIb30BaHUE €€ KaK MHCTPYMEHTA IPU PELICHUM Kak
MaTeMaTH4YeCKUX, TaK U IPAKTHMUECKHUX 3aJlad, BCTPEYAIOUIMXCS B peanbHOW >XKu3HU. OOyuaromuiics
JOJDKEH HAYYUTBCSI OTPENENATh TeOMETPUIECKYI0 (UTYpY, ONMMCHIBATh CIOBAMH YEPTEXK WM PHCYHOK,
HalTH MJIOIIa b 3€MENIbHOTO y4acTKa, pacCUuTaTh HEOOXOAUMYIO JJIUHY ONTOBOJIOKOHHOTO KaOems WiH
TpeOyemble pa3Mepbl Trapaka s aBromMoOwisd. Ilpu pemeHuM 3amad MPaKTUYECKOTO XapakTepa
oOy4Jaromuiicst YIUTCsl CTPOUTh MareMaTHUeCKHe MOJENIN PealbHbIX KMU3HEHHBIX CUTYallUi, IPOBOAUTH
BBIUHCJICHUS U OLICHUBATh MOJyYEHHBIN PE3YNbTar.

BaxxHo moquépkuBarh CBA3M TE€OMETPUU C JIPYTUMH y4eOHBIMU IpeIMEeTaMu, MOTHUBUPOBATh
UCIOJb30BaTh OMNpEIENCHUS TeOMETPUYECKMX (UTYp M TOHSATHH, IE€MOHCTPUPOBaTh INPUMEHEHHUE
MOJIYYeHHBIX YMEHUM B (DU3WKE M TEXHUKE. DTU CBSI3M HauOosiee SIPKO BUIHBI B TeMax '"Bekrtopsr",
"Tpuronomerpudeckue cootHomenus", "Meron koopaunar" u "Teopema I[Tudaropa".

VYuebnsiit kypc '"Teomerpus" BKIIOYAET CIENYIOIIME OCHOBHBIE pasfeNbl COAEp)KaHUS:
"Teomerpuueckue ¢Gurypel u ux cpoictBa", "M3mepeHue reomerpuueckux BeauuuH", "JleKapTOBBI
KoOpauHaThl Ha mnockoctu", "Bekropsr", "IBmxenus miockoctu", "[IpeodpazoBanust nonodus".

OO01ee ynco 9acoB, pEKOMEHI0BAaHHBIX I M3ydeHus1 yaeOHoro kypca "[‘eomerpus", - 204 gaca:
B 7 kJacce - 68 yacoB (2 yaca B HeJleNt0), B 8 Kiacce - 68 yacoB (2 yaca B Helleno), B 9 kiacce - 68 yacos
(2 gaca B HezemIO).

Cooeporcanue 0byuenus 6 7 kuacce.



HavyanpHble mnoHsiTUs reomeTpuu. Touka, mpsimasi, OTPE30K, Jyd. Yroia. Buael ymios.
Beprukanbusle 1 cMexHbIE yIubl. buccekrpuca ymia. JlomaHas, mHoroyrosbHukK. llapannensHocTs H
MEPIEHIUKYISIPHOCTD IPSAMBbIX.

Cummetrpuunble Gurypsl. OCHOBHBIE CBOWCTBA OCEBOW cUMMeTpuu. [IpuMepsl cUMMETpUU B
OKpYXaroleM Mupe.

OcHOBHBIE TIOCTPOEHHUSI C MOMOILIBIO IUPKYIs M JMHEWKH. TpeyroapHuk. Bbicora, Menuana,
OmcceKTpuca, X CBOMCTBA.

PaBHOOEIpEHHBIN U PaBHOCTOPOHHUI TpeyroibHUKH. HepaBeHCTBO TpeyroabHUKA.

CaoiicTBa 1 IpU3HAKKU PaBHOOEAPEHHOTO TPEeyrojabHuKa. [Ipu3Haky paBeHCTBA TPEYrOIbHHUKOB.

CBolicTBa M IpU3HAKU MapajlIesbHbIX OpsMbIX. CyMMa YIIOB TpeyrojbHUKa. BHemHue yribl
TpEYroJIbHUKA.

[IpssMoyronbHblii  TpeyrosbHUK. CBOMCTBO  MeIHMaHbl  MPSMOYIOJIBHOTO  TPEYTrOJIbHHKA,
MPOBEIEHHONW K TurnoTteHyse. [Ipu3Haku paBeHCTBa MPSAMOYTOJIBHBIX TPEyrojdbHUKOB. lIpsiMoyronbHbIi
TPEYTOJIbHUK € yriioM B 30°.

HepasenctBa B reoMeTpuu: HEPABEHCTBO TPEYroIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM, TeopemMa
o OombIieM yriie U Ooubleit CTOpoHe TpeyronbHuKa. [leprneHauKynsp u HakJIOHHasL.

I'eomeTpuyeckoe MecTo Touek. buccekrpuca yrma v cepeuHHBIN MEPIEHIUKYISAP K OTPE3KY Kak
TreOMETPUYECKHE MECTA TOUEK.

OKpyXHOCTb M KpYI, XOp/la U JUaMeTp, UX CBOMCTBA. B3anMmHOEe pacrnonokeHue OKpYKHOCTHU U
npsamoi. KacarenbHass u cekymas K OKpyXHOCTH. OKpYy)KHOCTb, BIIMCAaHHas B yroi. BrucaHHas u
OIMCAHHAsA OKPY>KHOCTHU TPEYrOJIbHHUKA.

Cooeporcanue 0byuenus 6 8 knacce.

UYerslpéxyronbauku. [lapamienorpamMM, €ro mnpu3HakM M CBOWCTBAa. YacTHble ciydan
napasJiesiorpaMMoB (IIPSIMOYTOJIBHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBa. Tpamenus, paBHOOOKas
Tpaneuusi, €€ cBolcTBa U npusHaku. [IpsmoyronapHas Tpanemnus.

Merton ynBoenusi meauanbl. lleHTpanmbHas cummerpus. Teopema @aneca u Teopema o
MIPOIOPLIMOHANIBHBIX OTpE3KaXx.

CpenHue TMHUM TPEYToJbHUKA U Tpanenuu. LleHTp Macc TpeyroiabHUKa.

[Tomobue TpeyronpHUKOB, KOdpduimeHnT mnomodus. I[Ipu3Haku mnOMOOUS TPEYrOJHLHUKOB.
[Ipumenenue nmoaoOus Mpu pelIeHny NPaKTUYECKUX 3a1ad.

CpoiicTBa 1miomaael reomerpuueckux ¢uryp. Dopmynbl Ui IUIOLIAAM  TPEYrojIbHUKA,
napasuienorpaMma, pom6a u Tpanenuu. OTHOIIEHHE TUIOIAAeH TOA0OHBIX GUTyp.

Brruucnenue niomiaaeil TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KileTyaTtoi Oymare.

Teopema ITudaropa. [lpumenenue Teopemsl [Tudaropa npu perieHny npakTHUECKUX 3a1a4.



CuHyCc, KOCHHYC, TaHI€HC OCTPOTr0 yIjga MpsIMOYrOJIbHOIO TpeyrojibHuka. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. Tpuronomerpuyeckue Gpynkuuu yrios B 30°, 45° u 60°.

BrnucanHble U NEHTpaIbHBIE YIVIBI, YTOJI MEXAY KacarelbHOU U XOPAOM. YIVIbI MEXAY XOpAaMu U
CeKylIMMHU. BrucaHHble ¥ ONHUCaHHbIE YETHIPEXYrOJbHUKHU. B3auMHOE pacmoiiokeHHe JIByX
okpyxHocTell. Kacanue okpyxuoctei. O01mme KacarelIbHbIE K IBYM OKPY>KHOCTSIM.

Cooepoicanue obyuenus 8 9 kaacce.

Cunyc, kocunyc, tanreHc ymioB or 0 no 180°. OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO.
DopMyIibl IPUBEACHHUS.

Pemenne tpeyronbHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. PerieHue mpakTH4ecKHX
3aJ1a4 C MCIIO0JIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[TpeoOpazoBanue moxoous. [Tomodre cOOTBETCTBEHHBIX 3JICMEHTOB.

Teopema 0 MpoOU3BEACHUH OTPE3KOB XOPJI, TEOPEMBI O POU3BEACHUN OTPE3KOB CEKYIINX, TEOpeMa
0 KBajJipare KacaTelbHO.

BexTop, nnuHa (MOAynb) BEKTOpA, COHAIPABIEHHBIE BEKTOPHI, POTUBOIIOIOKHO HalpaBICHHbIE
BEKTOpbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpalUu HajJ BekTopamu. PasnmoxeHnue
BEKTOpa M0 JIByM HEKOJUIMHEapHbIM BekTopaMm. Koopaunarel BekTopa. CKajsipHOEe IpOU3BEACHUE
BEKTOPOB, MPUMEHEHUE JIJIs1 HAXOXKICHUS AJIMH U YIJIOB.

JlexapToBbl KOOpAMHATHI Ha IJIOCKOCTU. YpPaBHEHHUS MNPSMOW M OKPYXKHOCTU B KOOpAMHATAX,
[epeceyeHne OKPYKHOCTEN U NpsIMbIX. MeToa KOOpIMHAT U €ro IPUMEHEHHE.

[TpaBuibHBIE MHOTOYroJIbHUKU. J[mMHa OKpyXHOCTH. I'pagycHas W paavaHHas Mepa yria,
BBIUHCIIEHHE JUIMH OyT OKpykHOCTeH. [lnomanpe kpyra, ceKTopa, CerMeHra.

JIBuKEeHUsI TJIOCKOCTM M BHYTPEHHHE CUMMETpUM (uUryp (SJIeMEHTapHble NpPEICTaBIICHUs).
[TapannensHblii nepenoc. [ToBoport.

Ilpeomemmnsie pesynomamsi 0cgoeHuss npocpammul yuebrnoeo kypca "l'eomempus’”.

[TpeameTHbIe pe3yabTaThl OCBOSHUS IPOTpaMMbl yUeOHOro Kypca K KOHIly oOy4eHus B 7 Kiacce.

PacniozHaBath M3y4deHHbIE T€OMETPUUECKUE (UTYDBI, ONpPENEIsTh UX B3aUMHOE PAaCIOIOKEHUE,
n300paxarb reoMeTpUYeCKre (PUTypbl, BBIIOJIHATH YEPTEXKH MO YCIOBUIO 3a/1auu. V3MepsaTh TMHENWHbIE U
YIJIOBBIE BEJMUMHBI. Pemare 3a1aun Ha BHIYMCIIEHUE UIMH OTPE3KOB M BEJIMYUH YIJIOB.

[TpoBoauTh TPYOyIO OIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYMH INPEIMETOB B PEANbHOM KU3HH,
pa3MepoB MPUPOIHBIX 00bEKTOB. Paznuyare pa3mepsl 3TUX 0OBEKTOB M0 MOPSAKY BETMUUHBI.

CTpouth 4epTekU K TeOMETPUUYECKUM 3a]lauaM.

[Tonp3oBaThCcsl MpHU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIONb30BaTh MPHU3HAKM U CBOWCTBA
PaBHOOEPEHHBIX TPEYTOIBHUKOB IIPH PEILICHUU 33/1a4.

HpOBO}II/ITL JIOTUYCCKHUEC PACCYKACHUSA C UCITOJIB30BAHUEM I'COMETPUUCCKUX TCOPEM.



ITonp30BaTbCsl MPU3HAKAMHM PABEHCTBA IPSIMOYTOJIBHBIX TPEYrOJIbHUKOB, CBOMCTBOM MEIHAHBI,
MPOBEIEHHON K TUIIOTEHY3€ MPSIMOYTOJIBbHOIO TPEYTOJIbHUKA, B PEILIEHUH T€OMETPUUYECKUX 3aay.

OnpenensTh NapauieIbHOCTh MPSMBIX C IMOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT ¢ HUMH CEKyIlasl.
Onpenensats napajyuieIbHOCTh NPSMBIX C IMOMOILBIO PABEHCTBA PACCTOSHHMM OT TOYEK OAHOM MPSIMOU 110
TOYEK JPYrou mpsiMoHu.

Pemars 3amaun Ha kiieTyatoi Oymare.

[TpoBOMUTE BHIYHCICHUS U HAXOAUThH YUCIIOBBIC  OyKBEHHBIC 3HAUYCHUS YITIOB B TEOMETPHUECKUX
3a/la4ax C HCIIOJIb30BAHUEM CYMMBI VYIJIOB TPEYTOJIBHUKOB W MHOTOYTOJBHHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX IIPU MEPECEUCHUHU JIBYX MapasuIeIbHBIX MPSAMBIX CEKyIlel. Pemars nmpakTudeckue 3agaqu
Ha HAaXO0XJICHHUE YIJIOB.

Biamers MOHATHEM TEOMETPUYECKOTO MECTa TOUEK. YMETh ONpPEACNATh OMCCEKTPHUCY YIia U
CepEeIMHHBIN MEPIEHANKYISAP K OTPE3KY KaK FeOMETPUUYECKHE MECTA TOUEK.

@opMynupoBaTh ONpPENEICHUS OKPY)KHOCTH U Kpyra, XOpAbl U JUAMETPA OKPYXKHOCTH,
MOJIB30BaThCS UX CBOMCTBAMU. YMETh IPUMEHSThH 3T CBOKMCTBA IIPU PEIICHUU 3a/a4.

Bnaners moHsTHEM ONMMCAaHHOW OKOJIO TPEYroJbHUKA OKPY)KHOCTH, YMETh HAXOMUTh €€ LICHT.
[Tonb30BaThes hakTaMu O TOM, YTO OMCCEKTPUCHI YITIOB TPEYroJIbHUKA EPECEKAIOTCS B OJJHON TOYKE, U O
TOM, YTO CEpEAUHHBIE NEPIECHIUKYIIAPbI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OTHOM TOUKE.

Bnaners nonsitueM kacarenbHON K OKPY>KHOCTH, TTOJI30BATHCSI TEOPEMOM O MEPIEHIUKYISIPHOCTH
KacareIbHOM U paanyca, IPOBEAEHHOTO K TOYKE KaCaHHUs.

[Tonp30BaTbCsi MPOCTEHIIMMU T€OMETPUUECKUMU HEPABEHCTBAMH, MOHHUMATh MX MPAKTUYECKUM
CMBICIL.

[IpoBOAUTH OCHOBHBIE TEOMETPUUYECKUE TTOCTPOCHHUSI C TIOMOIIIBIO ITUPKYIIS U JIMHEHKH.

[TpenmeTHBIE pe3yNIbTaThl OCBOEHUS IPOrpaMMBbl yueOHOro Kypca K KOHIy oOy4ueHus B 8 Kiacce.

Pacno3HaBarb OCHOBHBIE BU/Ibl YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI, OJIb30BaThCsl UX CBOMCTBAMHU
[IPU PEIICHUH TEOMETPUUYECKHX 3a/1ad.

[IpuMeHATh CBOMCTBA TOYKU TEPECEUEHUs MEIHWaH TPEyroilbHUKA (IIEHTpA MacC) B PEIICHUH
3aj1au.

Bnaners noHsTHEM cpeiHEW JIMHUM TPEYrOJdbHUKA M Tpamneluu, TPUMEHSATh MX CBOMCTBa MpHU
penieHuu reoMerpuyeckux 3agad. [lonb3oBarbest TeopeMoit daneca U TEOPEMOM O MPONOPLUOHATBHBIX
OTpe3Kax, MPUMEHSITh UX JUIsl peIIeHUs MPAKTUUECKUX 3a1ad.

[IpuMeHATh PU3HAKK TTOJOOUS TPEYTOJIBHUKOB B PEIICHUU T€OMETPUYECKUX 3a/1ad.

[Tons3oBatbest Teopemoit [ludaropa mist pemieHus TEOMETPUYECKUX W TMPAKTUYECKUX 3a/ad.
CTpouTh MaTeMaTHYEeCKyl0 MOJEIb B MPAKTHUECKUX 3aJadaxX, CAMOCTOSITEIbHO MPOBOJUTH UEPTEXK MU

HaxXoquTb COOTBECTCTBYIOIINEC NJIVHBI.



BraneTs moHATHAME CHHYCA, KOCHHYCA M TAHT€HCA OCTPOTO yIJia MPSIMOYTOJILHOTO TPEYTrOJIbHHKA.
[Tonb30BaThCst ITUMU HOHITUSAMU JJIS PELICHUSI TPAKTUYECKUX 3a/1a4.

Boeruncnsate (pa3aMdHBIME CIIOCOOAMH) IUIOMIAJb TPEYTOJbHUKA W IUIOMAJAH MHOTOYTOIHHBIX
¢duryp (Tmonb3ysck, rae HeoOX0AUMO, KATBKYIATOPOM). [IpUMEHATh MOTydeHHBIE YMEHHUS B MPAKTHICCKUX
3aja4ax.

Bianers moHATHUAMM BOMCAHHOTO M LEHTPAJIBHOTO YIVIa, UCIOIB30BaTh TEOPEMBI O BIHMCAHHBIX
yIiax, yriax MexXIy XopJamMu (CeKyIIMMH) U VyIlie MEXIy KacarelbHOM M XOpAOW MpH pelIeHUU
rEOMETPUYCCKHUX 3a]1a4.

BrnaneTs TOHSATHEM OIMCAHHOTO YETHIPEXYrOJIbHUKA, IPUMEHATh CBOMCTBA OIKMCAHHOTO
YETHIPEXYTOJIbHUKA MIPU PELICHUH 3a/1a4.

[IpumMeHATh TOyYECHHBIE 3HAHWSA HA MPAKTUKE - CTPOUTH MAaTeMaTUYeCKUE MOJAENW I 3ajad
peanbHOM JKH3HU M TMPOBOAUTH COOTBETCTBYIOIIME BBIYHUCICHHUS C TMPUMEHEHHEM TMOAO0OHs H
TPUTOHOMETpUH (TIOJIB3YACH, T/I€ HE0OXOUMO, KaJIbKYISITOPOM).

[TpemMeTHBIC pe3yNIbTaThl OCBOSHUS IIPOrPpaMMBbI YIeOHOTO Kypca K KOHITy o0y4deHus B 9 kiacce.

3HaTh TPUTOHOMETPUYECKHE (YHKIHUU OCTPBIX YIJIOB, HAXOAUTh C HMX IOMOIIBIO pa3InYHBIC
AIIEMEHTHI MPSIMOYTOJIBHOTO TpeyroibHuKa ("pelieHre mpsMOYTOJIbHBIX TpeyroiabHukoB'"). Haxonuts (c
MTOMOMIBIO KATBbKYJIATOPA) ATUHBI U YIVIBI U1 HETAOMUYHBIX 3HAYCHUIH.

[Tonmp30BaTbesi popMylIaMyd TPHUBEICHUS U OCHOBHBIM TPUTOHOMETPHYECKHM TOXKICCTBOM IS
HaxXO0XJICHHUS COOTHOIICHUNM MEKTy TPUTOHOMETPUUYECKUMH BEIMUYMHAMU.

Hcnonb3oBaTh TEOPEMBI CHHYCOB W KOCHMHYCOB [JIi HAXOXKIECHHS PA3JIMYHBIX 3JIEMEHTOB
TpeyroibHuka ("'pelieHrue TpeyroabHUKOB" ), MPUMEHSITh UX MPU PEIICHUN TeOMETPHUYECKUX 3a/1au.

Bnaners moHsTHAMH TTpeoOpa30BaHUs MOI00MS, COOTBETCTBEHHBIX IEMEHTOB MOAOOHBIX (UTYP.
[Tonb30BaThCst CBOMCTBAMU MOAO0US TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATE JUTMHBI U HAXOAUTH YTJIBI Y
nono0HbIX uryp. [IpuMeHsTh cBOMCTBA OO0 B MPAKTUYECKUX 33a/1a4ax. YMETh MPUBOIUTEH MPUMEPHI
MOoJ00HBIX (DUTYpP B OKPYKAIOLIEM MHpE.

[Tonp30BaThCsl TEOpEMaMU O TIPOU3BEECHUN OTPE3KOB XOPJ, O MPOU3BEICHUN OTPE3KOB CEKYIIUX,
0 KBaJpare KacareabHOM.

[Tonp30BaThCsi BEKTOPaMH, MOHUMATh WX T€OMETPUUECKHUN 1 (PU3UIECKUI CMBICI, IPUMEHSATH UX B
pEIIeHNN TeOMETPUYECKUX U (U3NYECKUX 3a/1ad. [I[puMeHsTh CKalpHOE MPOU3BEICHHUE BEKTOPOB IS
HaxOXJICHHS JUTUH U yIJIOB.

[Tonp30BaThCSI METOIOM KOOPAMHAT HA TUIOCKOCTH, MPUMEHSTH €r0 B PEIICHUN T€OMETPUUYECKUX U
MPaKTUYECKUX 3a7ad.

Brnanerp mNOHATHSMM TPaBUIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYXHOCTH, JJIMHBI JyTH
OKPYXKHOCTH ¥ PaJMaHHOM MEpHI yIlIa, YMETh BBIYUCIIATH IJIOMAIh Kpyra W ero 4actei. [IpumeHsTh

IMOJIYYCHHBIC YMCHUA B IIPAKTUUCCKUX 3aJa4ax.



Haxogute ocu (MaM LEHTPbI) CUMMETpUU GUIYp, IPUMEHSTHh JBUXKEHUS IUIOCKOCTH B
MIPOCTEHUIINX CIydasix.

IIpuMeHATh NOJy4YEHHBIE 3HAHUS HA IIPAKTUKE - CTPOUTH MAareMAaTUYECKUE MOJEIW Ul 3ahad
peasbHOW JKM3HM UM IPOBOJUTH COOTBETCTBYIOLME BBIUUCIEHUS C MPUMEHEHHEM IoA00Us U

TPUTOHOMETPHUUECKUX (QYHKIMM (IOJB3YACH, TI€ HEOOX0IMMO, KABKYISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kouun4yecTBo yacos JyiekTpoHHbIE (IU(PPOBLIE)
Nen/m  HaumeHoBaHue pa3esioOB U TeM MPOTrPaMMBbI B Kontpoabnsie | Ilpakruyeckue o0pa3oBaTe/ibHbIE
cero padoThI padoThI pecypcbl
[Tpocreiimue reomeTpudeckue GUTypbl U UX bubnuorexa [JOK
1 . 14
cBoiicTBa. 3MepeHne reoMeTpuueCKUX BEJIMYUH https://m.edsoo.ru/7f415e2e
bu6mmorexa [IOK
2 Tpeyrosbnit 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannenpHble IpsAMBIE, CyMMa YTJIOB 14 1 bubnnoreka [JOK
TpPEyroJbHUKA https://m.edsoo.ru/7f415e2e
OKpyXHOCTb U Kpyr. [ 'eomeTpuueckue bubnuorexa [JOK
4 14 1
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuotexa [JOK
> HosToperne, 0bodmerte snannii 4 . https://m.edsoo.ru/7f415e2e
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0



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

8 KUIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne ni/m  HaummeHoBaHme pa3/iejioB M TeM MPOTrPAMMBbI Kourpoabubie | IlpakTnueckue (undposxie)
Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTsbI
pecypcsbl
N bubmuorexa [JOK
! HeTbipexyronbHikH 12 . https://m.edsoo.ru/7f417e18
Teopema ®aneca u TeopemMa 0 MPONOPIIMOHATIEHBIX bubnnoreka [JOK
2 15 1
OTpe3Kax, N0JOOHBIE TPEYTOIbHUKU https://m.edsoo.ru/7f417e18
I1 .H i
3 wmoroyromm duryp. ioman nozofmae 14 1 Erbmotexa LIOK
4 P tan A https://m.edsoo.ru/7f417e18
duryp
bu6mmorexa [IOK
4 Teopema [Iudaropa n Hauana TPUrOHOMETPUHU 10 1 https://m.edsoo.ru/7f417e18
h% .B
5 wenupexyrommman. Kacaremuisi k oxpysciocT 13 1 BrGmiorora LIOK
pexyt . by ' https://m.edsoo.ru/7f417e18
Kacanne okpyxHOCTEN
. bubnuorexa [JOK
6 TosTopenne, 06odmenue snanmi 4 1 https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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

9 KUIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE
Ne n/mm HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI KoHTpoJibHbIE IIpakTuyeckue (wnppostre)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
Tpuronometpus. TeopemMbl KOCHHYCOB M CHHYCOB. bubnuorexa [IOK
1 16 1
Peuienue TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
[Ipeo6paszoBanue nonodbus. Metpuueckue bubnuoreka [IOK
2 10 1
COOTHOUIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubmuoreka [{OK
3 Bexrope! 12 1 https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha IJIOCKOCTH 9 1 bubmorexa LIOK
P PA https://m.edsoo.ru/7f41al2c
IIpa € MHOT'OYTO . a
5 01? B;EI())}CI;); ;IVI EJII(; y; : ?(HHK: ggzl:lcneHHe 8 bubmorexa LOK
Py . tHanL kpyra. https://m.edsoo.ru/7f41al2c
TIomaaei
bubmmoteka IIOK
6 JBHoKCHUS IOCKOCTH 6 https://m.edsoo.ru/7f41al2c
- [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3ALIHS 7 5 bu6nunorexa LIOK
3HAaHUH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 6 0



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

IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoanyecTBo yacoB DJIeKTPOHHBIE
Nem/m | Tema ypoka Konrtpoasnsle IIpakTuueckne Aara pposLIe
Bcero H3y4eHusi oOpaszoBaTe/ibHbIE
padoThI padoThI pecype
1 [Ipocreiimne reoMeTpuYECKHEe 0OBEKTHI 1 BH6J_IHOTeKa HOK
https://m.eds00.ru/8866b724
bubnuoreka [IOK
2 Mroroyrompiik, oMaras 1 https://m.edsogrou/88660b6a
3 CMexXHbIE U BEPTUKAJIbHBIE YIJIbI 1 BH6J.IHOTeKa HOK
https://m.eds00.ru/8866¢5c0
4 CMeXHBIE U BEPTUKAJIBHBIE YTJIBI 1 BH6J_IHOTeKa LTOK
https://m.eds00.ru/8866c7be
5 CMeXHBIE U BEPTUKAJIBHBIE YTJIBI 1
6 CMexXHbIe U BEpPTUKAJIbHBIE YTJIbI 1
7 CMeXHbIEe U BEPTUKAJIbHBIE YTJIbI 1
8 CMeXHBIE U BEPTUKAJIBHBIE YTJIBI 1
9 N3MepeHne TMHENHBIX U YIIOBBIX BETUYHUH, 1
BBIYHUCIICHHE OTPE3KOB H YTJIOB
10 W3mepeHune TMHEHHBIX U YTIOBBIX BEJIMYHH, 1 bubnuoreka [IOK
BBIYUCIIEHUE OTPE3KOB U YIJIOB https://m.eds00.ru/8866c3ea
11 W3mepeHrie TMHEWHBIX U YTIIOBBIX BEJINYUH, 1
BBIYHUCIICHHE OTPE3KOB H yTIJIOB
12 W3mepeHne TMHEHHBIX U YTI0BBIX BEJIUYHH, 1
BBIYUCIICHHE OTPE3KOB H yTJIOB
13 [Tepumerp u miomangs GUryp, COCTaBIEHHBIX 1
U3 IPSIMOYTOJIbHUKOB



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

[lepumeTtp u momanes GuUryp, COCTaBICHHBIX

14
U3 MPSIMOYTOJIBHUKOB
[ToHsiTHE O paBHBIX TPEYTrOJIbHUKAX U bubnunoreka [HOK
15 MIePBUYHBIC MPEJCTABICHUS O PaBHBIX (UTYpax https://m.eds00.ru/8866ce80
16 Tpu npu3Haka paBeHCTBA TPEYTOJILHUKOB BH6J_IHOTeKa LIOK
https://m.edso00.ru/8866d1fa
17 Tpu npru3HaKka paBeHCTBA TPEYTOJIBHUKOB BH6J_IHOTeKa LIOK
https://m.eds00.ru/8866d34e
18 Tpu npu3Haka paBeHCTBA TPEYTOJIHLHUKOB BH6J.IHOTeKa LIOK
https://m.eds00.ru/8866e01e
19 Tpu npu3Haka paBeHCTBA TPEYTOJIbHUKOB
20 Tpu npu3Haka paBeHCTBA TPEYTOJIHLHUKOB
21 Tpu npu3HaKa paBeHCTBA TPEYTOJIbHUKOB BH6J.IHOTeKa LIOK
https://m.eds00.ru/8866e88e
29 [Ipu3Haku paBeHCTBA MPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB
23 [Ipu3Haku paBeHCTBa NPSAMOYTOJIbHBIX
TPEYrOJIbHUKOB
o4 CBOIICTBO MeIMaHBI TPSIMOYTOJILHOTO bubnuoteka [JOK
TPEYTrOJIbHUKA, IPOBENEHHOMN K TUIIOTEHY3€ https://m.edso0.ru/8866e9ec
o5 CBOICTBO MeIMaHBI IPSIMOYTOJIBHOTO
TpeyrojbHHUKa, MPOBEAEHHON K TUIIOTEHY3€
26 PaBHOOe1peHHbIE U PABHOCTOPOHHUE bubanoreka [JOK
TPEYrOJAbHUKU https://m.eds00.ru/8866d6fa
97 [Ipu3Haku u cBOICTBA paBHOOEIPEHHOTO bubnmoreka [JOK
TpEyroJbHUKA https://m.eds00.ru/8866d880
28 [Ipu3Haku u cBoOICTBa paBHOOEIPEHHOTO bubnnoreka [HOK
TPEYroJIbHUKA https://m.eds00.ru/8866d880
29 [Tpu3Haky u cBoiicTBa paBHOOEAPEHHOTO bubnmoreka [JOK

TpeyrojbHUKa

https://m.edso0.ru/8866e26¢



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c

30 HepaBencTBa B reomeTpuu 1
bubnunoreka [HOK
31 Hepanerictea B reomerpiit ! https://m.edsogru/8866e3a2
32 HepaBencTBa B reomeTpuu 1
33 HepaBeHcTBa B reomeTpuu 1
. bubnmoreka [JOK
34 [IpssMOYTOJIBHBIN TPEYTOJBHUK C yriioM B 30° 1 https://m.e dsogru 188666h22
35 [IpssmoyrosbHbIN TpeyroyibHUK ¢ yrioM B 30° 1
" bu6mmoreka [IOK
36 KonTtponpsHas padora no teme "TpeyroibsHukn 1 https://m.e dsogru 188666che
37 [TapanenpHbIC IPSMBIC, UX CBOMCTBA 1 bubmorexa HOK
https://m.eds00.ru/8866ef64
38 [TsaTeiii moctynar EBknuaa 1
Hakpect nexaninue, COOTBETCTBEHHEIC B
39 OJIH(I))CTOpOHHI/II: yIIIbI, 00pa30BaHHBIE TIPU 1 bubmorera [JOK
nepeceueHH MapalIeIbHBIX MPSMBIX CEKYIIEH https.//m.edsoo.1LIBBG6TUEE
HakpecT nexarue, COOTBETCTBEHHBIE U
40 OJIHOCTOPOHHUE YTIIbI, 00pa30BaHHbIE IPU 1
NepeCceYeHUH MapalIeIbHBIX MPSIMBIX CEKYIIIeH
Haxpecr nexariye, COOTBETCTBEHHBIE U
41 OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHbIE IPU 1
MEPECEUCHHUH MMAPAIIICITBHBIX TIPSIMBIX CEKYITICH
HakpecT nexarye, COOTBETCTBEHHBIE U
42 OJIHOCTOPOHHUE YTIIbI, 00pa30BaHHBIE MIPU 1
MePECEUCHHUH MaAPAIIEIbHBIX MPSIMBIX CEKYITIeH
Hakpecr nexarye, COOTBETCTBEHHBIE U
43 O,I[H(I))CTOpOHHI/II: YF’J'IBI, 00pa3oBaHHBIC MTPU 1 bubmorexa LIOK
MEPECEUCHHUH MMAPAIIICITBHBIX MPSIMBIX CEKYITICH https://m.eds00. /88661300
44 [Ipu3Hak mapamienbHOCTH MPSIMBIX Yepe3 1

PaBEHCTBO PACCTOSAHUM OT TOUYEK OJHOU



https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f3b0

IIPSIMOM 10 BTOPOU IIPSAMOiM

[Tpu3Hak napauieTbHOCTH MPSIMBIX Yepe3

45 PaBEHCTBO PACCTOSHUM OT TOYEK OJIHOM
NPSMOM 10 BTOPOH NpsIMOM
46 CyMMa yTJI0oB TPEyroJIbHHKa BH6J_IHOTeKa HOK
https://m.eds00.ru/8866f630
47 CymMa yriioB TpeyroyibHHUKa BH6J_IHOTeKa LIOK
https://m.eds00.ru/8866f8ba
48 Buemrnue yrisl TpeyroasHUKa BH6J_IHOTeKa LIOK
https://m.edso0.ru/8866fa5e
49 BHeniaue yritel TpeyrojibHUKa
50 KoHnTtposbHast pabdora o teme "[lapannenbHbie bubnnoreka [JOK
psIMbIE, CyMMa YTJIOB TPEYroJibHUKA" https://m.edso00.ru/8866fe6e
51 OKpy>KHOCTb, XOPABI U TUAMETP, UX CBOHCTBA BH6J.IHOTCK3 LTOK
https://m.eds00.ru/88670800
52 KacaTenpHast K OKpy)KHOCTH BH6J_IHOTeKa LIOK
https://m.eds00.ru/88670e9a
53 OKpyXHOCTbh, BIUCaHHAsI B YTOJI
54 OKpy’>KHOCTb, BIIUCAHHAS B yroJl
bubnnoreka [JOK
55 ITonsitne o I'MT, npumeHnenue B 3a1a4ax https://m.e dsogru 188670136
bubanoreka [JOK
56 [Tonsarue o 'MT, npumeHeHue B 3a1auax https://m.e dsogru 188670508
57 Buccektpuca u cepeIMHHBIN EPIIEHAUKYIISP
KaK FeOMETPHUECKUE MECTa TOUeK
58 OKpy>KHOCTb, OTIICAHHASL OKOJIO TPEYTOJIbHUKA EH6J.IHOTeKa LOK
https://m.eds00.ru/88670a62
59 OKpy’>KHOCTb, OIIMCAHHAS OKOJIO TPEYTOJbHUKA
60 OKpyXHOCTb, BIIMICAaHHAs! B TPEYTOJIbHHUK bubmiorexa LIOK

https://m.edso00.ru/8867103e



https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e

61 OKpy’>KHOCTb, BIIUCAHHAs B TPEYTOJIBHUK 1
. bu6mmoreka [IOK
62 [Ipocreiinue 3a1a4n Ha TOCTPOCHUE 1 https://m.edsoo.ru/88671188
. bubmuorexa [JOK
63 [Ipocreiimue 3a1aun Ha TOCTPOSHUE 1 https://m.eds00.ru/886712d2
64 KonTponbnas pabota no teme "OKpyXHOCTb U 1 bubnmoreka [JOK
Kpyr. ['eomerpuueckue noctpoeHus" https://m.eds00.ru/88671462
65 [ToBTOpenue u 0000IIeHNE 3HAHUN OCHOBHBIX 1 bubnuoreka [IOK
MOHATHI U METOJOB Kypca 7 Kilacca https://m.eds00.ru/886715b6
bubmuoreka [JOK
66 Hrorosas kKoHTpoJIbHAS paboTa 1 https://m.edso0.ru/886716ec
67 [ToBTOpeHue u 06001IeHNE 3HAHIIT OCHOBHBIX 1
MOHSITUI U METOJIOB Kypca 7 Kiacca
68 [ToBTOpeHue u 06061IeHNE 3HAHUI OCHOBHBIX 1 bubnnorexka [JOK
MOHATHI U METOJ0B Kypca 7 Kitacca https://m.eds00.ru/886719bc
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

8 KUIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne ara nudppoBbIie
Tema ypoka Kontposbubie IIpakTuueckue A wpp
n/n Bcero u3yyeHusi oOpa3oBaTesibHbIE
padoThI padoTshI
pecypchbl
1 ITapamnenorpaMmMm, ero Npu3HaKA U CBOMCTBA 1 Br6miorexa IJOK
p P ’ P https://m.edsoo.ru/88671af2
2 [Tapamenorpamm, ero IIpu3HaKyd U CBOMCTBA 1 Brommozexa [OK
P p ’ p https://m.edso0.ru/88671cal
3 [Tapamenorpamm, ero IIpu3HaKyA U CBOMCTBA 1 Brommozexa [OK
P p ’ p https://m.edsoo0.ru/88671ca0
YacrHble ciydad 1apajuieIorpaMMoB
4 (mpsimo OJ'IZIPIII/IK (I))M6 KBa, loaT) WX TIPU3HAKU 1 bubmorera [JOK
P N T » POMD, KBazpat), p https://m.eds00.ru/88671dea
U CBOICTBa
YacrHble ciIydad Iapajie IorpaMMOB
S) (mpsimo onzzm( (I))M6 KBa, paT) UX MPU3HAKU 1 bubmorexa HOK
p . T » POMD, KBaJIpat), P https://m.eds00.ru/88671f20
U CBOMCTBA
YacTHbIE cIy4Yad mapaaieiorpaMMoB
6 (mpsimo onﬁmc (I))M6 KBa, paT) UX TIPU3HAKU 1 bubmorexa [JOK
p N yr P ’ Apat), p https://m.edso0.ru/8867209c
U CBOMCTBA
bu6mmorexa [IOK
! Tpanerus 1 https://m.eds00.ru/88672358
8 PaBHOOOKAS U IIPAMOYTOJIbHAS TPAIECIIAH 1 Bubmzorexa LIOK
P yr parient https://m.edso00.ru/8867252e
9 PaBHOOOKAS U IPAMOYTOJIbHAS TPALELIAN 1 Brbmrorexa OK
P yr patrett https://m.eds00.ru/88672858
bubmuorexa [JOK
10 Meron yasoeHus Mewane! 1 https://m.edsoo.ru/88672b14
11 IlenTpanbsHas cuMMeTpus 1 bubnuoreka [IOK



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14

https://m.edso0.ru/88672h14

12 KonTponbhas pabota no teme bubnmoreka [JOK
"UeThIpE€XyroibHUKHN" https://m.eds00.ru/88672c9%a
13 Teopema Paneca u reopema o bubnuoreka [IOK
MPONOPLUOHATBHBIX OTPE3KaAX https://m.edso00.ru/8867337a
14 CpenHsist TMHUS TPEyrojibHUKa BH6J_IHOTeKa LIOK
https://m.eds00.ru/88672e0c
15 Cpenusig nuHus TPEYroJibHUKA BH6J_IHOTeKa HOK
https://m.eds00.ru/88672f38
16 Tpanenus, e€ cpeaHss TUHUS BH6J_IHOTeKa HOK
https://m.eds00.ru/88672358
17 Tpaneuus, €€ cpeaHssa TUHUSA BH6J_IHOTeKa HOK
https://m.eds00.ru/88673064
18 [IponopuroHaIbHbBIE OTPE3KU BH6J_IHOTeKa LIOK
https://m.eds00.ru/88673794
19 [IponopuroHalIbHBIE OTPE3KU BH6J_IHOTeKa LIOK
https://m.eds00.ru/88673794
20 LleHTp Macc B TpEYTroIbHUKE BH6J_IHOTeKa LIOK
https://m.eds00.ru/886738fc
bubnnoreka [JOK
21 TTonoduere TpeyrobHiKi https://m.edsogru/88673a78
22 Tpu npuzHaka nogo6us TpeyroJbHUKOB BH6J_IHOTeKa LIOK
https://m.edso00.ru/88673bae
23 Tpu npusHaka nogo0ust TPEeyroJbHUKOB BH6J_IHOTeKa LIOK
https://m.eds00.ru/88673d52
24 Tpu npuzHaka nogo6us TpeyroJbHUKOB BH6J_IHOTeKa LIOK
https://m.eds00.ru/8867400e
25 Tpu npuzHaKa mogo0us TPEYroJIbHIUKOB
26 [TpumeneHne nogo0us PH peIICHUH

IMPAKTUYCCKUX 3aaa4d



https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e

97 Konrponsnas pabora no teme "[lonoOHbIe bubmumoreka [IOK
TpEeYrojabHUKN" https://m.eds00.ru/8867445a
28 CoiicTBa muomaaen reoMeTpuIecKix Guryp BH6J_IHOTeKa LIOK
https://m.eds00.ru/886745fe
29 @opMyIIbl IS IUIOIIAANA TPEYTOJIBHUKA, bubnuoreka [IOK
rnapajienorpamMmma https://m.eds00.ru/88674860
30 @opMyiibl I IUIOIIAANA TPEYTOJIbHUKA, bubnnorexa [HOK
napajienorpamMmma https://m.eds00.ru/88674a22
31 @opMyIIbl IS IUIOIIAINA TPEYTOJIBHUKA, bubnuoreka [IOK
napajenorpamMmma https://m.edso00.ru/88674a22
32 @opMyiibl I IUIOIIAANA TPEYTOJIbHUKA, bubnnorexa [HOK
napasiesorpamMmma https://m.eds00.ru/88675288
33 @opMyIIbl IS IUIOIIAANA TPEYTOJIBHUKA, bubnuoreka [IOK
napajuiesorpaMmma https://m.eds00.ru/8867542¢c
34 Boruncnenue miomaaei ciaoxkHbeIX GUryp BH6J_IHOTeKa LIOK
https://m.eds00.ru/88674e78
35 [Tnomanu duryp Ha kinerdaroit Oymare E;fgﬁ;f;;gggs 674736
36 [Tnomaau mogo6HBIX GuUryp
37 [Tnomaau nogo6HBIX GUryp
38 3ajauu ¢ IPaKTUYECKUM COJEPKAaHUEM BH6J_1HOTeKa LIOK
https://m.eds00.ru/88675558
39 3a1a4uu ¢ MPAKTUICCKUM COJICPKAHHEM BH6J_IHOTeKa HOK
https://m.eds00.ru/88675684
40 Pemrenue 3amay ¢ mOMOIILIO METOIA bubmuorexa [JOK
BCIIOMOTAaTEIILHON ILIOMIAIU https://m.edso00.ru/88674f90
41 Kontponbnas padota mo teme "Ilnomanp" nggﬁﬁ:{;{;gﬁgg 67579¢
42 Teopema I[Tudaropa u e€ npumeHenue bubmorexa [JOK

https://m.eds00.ru/88675918
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https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558
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https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918

bubmuorexa [JOK

43 Teopema [Tudaropa u e€ npumeHenue https://m.eds00.ru/88675918
n bu6mmoreka [IOK
44 Teopema [Iudaropa u e€ npumenenue https://m.eds00.ru/88675ahc
45 Teopema [Iudaropa u e€ npumeHenue
46 Teopema ITudaropa u e€ npumeHenue
OmnpeneneHne TPUTOHOMETPUIECCKUAX (PYHKITUI
OCTPOTro yria NpsIMOYroJbHOIO TPEYrOJIbHUKA, bubnuoreka [IOK
47
TPUTOHOMETPUYECKNE COOTHOLICHUS B https://m.eds00.ru/88675d32
MIPSIMOYTOJIBHOM TPEYroJIbHUKE
48 OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO bubmorexa HOK
P P A https://m.eds00.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
51 KontponbHas pabora o Teme "Teopema bubnnoreka [JOK
ITudaropa u Havyana TpuroHomeTpun" https://m.edso00.ru/8a1407e8
Brniucannsbie v IEHTpaIbHBIE YIIIbI, YTOJI MEXIY bubnuotexa [JOK
52 . .
KacaTeJIbHOU U XOPAOU https://m.edso0.ru/8a1415b2
Brincansble U 1IeHTpalbHBIE YIIIbI, YTOI MEXIY bubnuoreka [IOK
53 . .
KacaTeJIbHOU U XOPAOU https://m.edsoo.ru/8a141940
Brnucannasie v IEHTpaIbHBIE YIIIbI, YTOJI MEXIY bubnuorexa [JOK
54 . .
KacaTeJIbHOW U XOpAou https://m.edsoo.ru/8al41b34
55 VYTribl MeXAy XOpJaMu U CEKYIIUMHU
56 VYTibl MeXAY XOp/IaMU U CEKYITUMH
BrucanHble U ONUCAaHHBIE YETHIPEX YT OJIbHUKH, bubnnoreka [JOK
57 .
UX IIPU3HAKU U CBOMCTBA https://m.eds00.ru/8a140f86
BnucanHublie 1 onMcaHHbBIE YETHIPEX YT OJIbHUKH, bubnmoreka [JOK
58 .
WX MIPU3HAKHU U CBOMCTBA https://m.edsoo.ru/8al1416d4
59 BrucanHbie U ONIMCaHHBIE YETHIPEX YT OJIbHUKH, bubnuoreka [IOK
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UX IIPU3HAKU U CBOMCTBA

HpI/IMeHeHI/IC CBOMCTB BIIMCAHHBIX M OIMMCAHHBIX

https://m.edsoo0.ru/8a1416d4

60 YETBIPEXYTOJILHUKOB TP PEIICHUN 1
reOMETPUUYECKUX 3a7a4
[IpumeHeHre CBOMCTB BIIMCAHHBIX U ONMKMCAHHBIX
61 YETBIPEXYTOJILHUKOB IIPU PELICHUU 1
reOMETPUUYECKUX 3a7a4
62 B3anmHoe pacnosniokeHue AByX OKPYKHOCTEM, 1 bubnnoreka [JOK
o01mue KacaTenbHbIe https://m.edsoo.ru/8a1410a8
. bubmuorexa [JOK
63 Kacarne okpyxrocteit . https://m.edsoo.ru/8a1410a8
KontposbHas padota mo teme "YT1iibl B
64 OK pHOCTI/I IIS)HI/IcaHHHe Y OTMCaHHBIC 1 bubmorexa OK
Py ] | https://m.edsoo.ru/8a141c88
YETHIPEXYTOJIbHUKU
65 [ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB 1 bu6mmoreka [IOK
KypcoB 7 u 8 KjaccoB, 00001eHne 3HaHU I https://m.edsoo.ru/8al41ddc
[ToBTOpEHNE OCHOBHBIX MOHITHI U METOJOB bubnnoreka [JOK
66 . 1
KypcoB 7 u 8 Ki1accoB, 0000IIeHre 3HAHUN https://m.edsoo.ru/8al4lefe
bu6mmoreka [IOK
67 Hrorosas koTposLHas padota 1 https://m.eds00.ru/8a142368
68 IToBTOpEHNE OCHOBHBIX IIOHATUI U METOLOB 1 bubnnoreka [JOK
KypcoB 7 # 8 KJIaccoB, 000011IeHIe 3HAHUI https://m.edsoo.ru/8al420ac
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68
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9 KUIACC

KoaunuecTBO 4acoB

DJIeKTpOHHbIe HH(pPOBbIE

Ne arTa
, Tema ypoxa Konrposbnesie @ IIpakruyeckue A o0pa3oBaTe/bHbIE
n/n Bcero H3YYeHH S
padoThbI padoThbI pecypchl
1 OmnpeneneHne TPUTOHOMETPHUECKUX (PYHKITHIA 1 bubnmnoreka HOK
yrioB ot 0° o 180° https://m.edsoo.ru/8al424bc
2 DopMyIbl IPUBEACHUS 1
3 T 1 bubnunoreka LIOK
copeMa ROCHHYCoB https://m.edso0.ru/8a14336¢
4 Teopema KOCHHYCOB 1
5 T 1 bubmuoreka [{OK
copeMa KOCHHYCoB https://m.edsoo.ru/8a142d5e
bubmmoteka IIOK
6 Teopema cunycos ! https://m.edsoo.ru/8al42e8a
7 Teopema cuHycoOB 1
8 Teopema cHHYCOB 1
9 HaxoxeHue 1IMH CTOPOH U BEJIMYMH YIJIOB 1 bubmmoreka IIOK
TPEYTrOJIbHUKOB https://m.edso0.ru/8a1430b0
but6mmoreka [IOK
10 Peruenue TpeyroapHmios 1 https://m.edsoo.ru/8al42ac0
but6mmoreka [IOK
1 Peruenue TpeyroapHuios 1 https://m.edsoo.ru/8a142ac0
bubnunorexa LIOK
12 Pernerue Tpeyronpuuios 1 https://m.edsoo.ru/8a142ac0
but6mmorexa [IOK
13 Peruenue TpeyroapHuios 1 https://m.edsoo.ru/8al42ac0
14 [IpakTHyeckoe NpUMEHEHHE TEOPEM CUHYCOB U 1 bu6muoreka [IOK

KOCHHYCOB

https://m.edsoo.ru/8al42c3c
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HpaKTI/I‘IeCKOG IMPUMCHCHUC TCOPEM CMHYCOB U

15
KOCHUHYCOB
KoHntposbHas paborta o teme "Pemienne bubnmnoreka HOK
16 "
TPEYroJbHUKOB https://m.edsoo.ru/8a14392a
bubnunorexa LIOK
17 [TonsiTue o mpeoOpa3oBaHUU TOI00MS https://m.edsoo.ru/8al43ab0
bubnuoreka [{OK
18 CoOTBETCTBEHHBIE JIEMEHTHI MTOI0O0HBIX (PUTYp https://m.edsoo.ru/8al43ded
19 CoOTBETCTBEHHBIE DJIEMEHTHI MTOI00HBIX PUTyp
Teopema 0 Ipou3BeIEHUN OTPEIKOB XOP/I,
20 TEO peMa o1 pOI/ISBe HeHI/II/I oT pCSKOB cern 170:¢ bubsmorexa [JOK
P P A PesK Y, https://m.edsoo.ru/8a14406e
TeopeMa O KBaJipaTe KacaTeIbHOM
Teopema 0 IIpOU3BEACHUN OTPE3KOB XOP/I,
21 TEO peMa o1 pomBe Herm oT pe31<013 cerH 170:¢ bubmorexa LIOK
p P A p . Y, https://m.edsoo.ru/8a1441a4
TeopeMa O KBaJipaTe KacaTeIbHOM
Teopema o Mpou3BEIEHUN OTPEIKOB XOP/I,
22 TEO peMa om p01/1313e I[eHHI/I oT pe3KOB cerﬂ 170'¢ bubmorexa LOK
P P A p . YHHX, https://m.edsoo.ru/8al442da
TeopeMa O KBaJipaTe KacaTeIbHOM
23 [IpumeHneHnne TeopeM B pelICHUH T€OMETPUUECKUX bubmuoteka [IOK
3a7a4 https://m.edsoo.ru/8a143f06
24 [IpumeHeHne TeopeM B pelIeHUH TeOMETPHUIECKIX bubmmoreka [JOK
3a1a4 https://m.edsoo.ru/8al443fc
o5 [IpyMeHeHre TeopeM B pEIIEHUH F€OMETPUUECKUX bubmuoreka [IOK
3a71au https://m.edsoo0.ru/8a144578
KonTtponsHas padora no teme "IIpeobpazoBanue
26 1o OgI/I}I MeTquGCKHe COOTHOI_LIIZ:HI/I}IpB bubmorexa IOK
! o P https://m.edsoo.ru/8al447a8
OKPYKHOCTH
Onpenenenne BeKTOpoB. PU3NUECKU U bubnmoreka [JOK
27 .
T€OMETPUUECKHAMN CMBICII BEKTOPOB https://m.edso0.ru/8a144960
28 CroxeHue ¥ BBIUUTAaHUE BEKTOPOB, YMHOKEHUE bubnmoreka [JOK



https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
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BCKTOpA HA YHUCJIO

CrnoskeHne 1 BEIYUTAHHE BCKTOPOB, YMHOKCHHUEC

https://m.edsoo.ru/8al44a8c
bubnunorexa LIOK

29 BEKTOpa Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CrnosxeHre ¥ BBIMUTAHHE BEKTOPOB, YMHOKCHHE
BEKTOpa Ha YHCIIO
31 PasnoxeHne BeKTopa 1o JByM HEKOJUIMHEAPHBIM
BEKTOpaM
bubmmoreka [JOK
32 Koopaunater BekTopa https://m.edso:)_.[ru/8a144fbe
33 CkansipHO€ MpOU3BEIEHUE BEKTOPOB, €TI0 bubmmoreka [JOK
MIPUMEHEHHUE JUIsl HAXO0XKICHHS IJIMH U YTJIOB https://m.edsoo.ru/8a14539c
34 CxkansipHO€ MPOU3BEIEHUE BEKTOPOB, €TI0 bubnnorexa [JOK
MIPUMEHEHUE JIJIS1 HAXO0XKACHUS IJIMH U YIJIOB https://m.edsoo.ru/8a14550e
35 Pemenue 3aga4d ¢ momMoIb0 BEKTOPOB BH@HOTeKa HOK
https://m.edsoo.ru/8al44c3a
36 Pemienue 3agau ¢ noMoIIbI0 BEKTOPOB BH@?HOTGKa LOK
https://m.edsoo.ru/8a1458c4
37 [IpumeHeHre BEKTOPOB ISl pEIICHUS 3a/1a4
bu3uKu
" " bubnnorexa [JOK
38 KontpomnbHas padora o Teme "BekTopbl https://m.e dSO(])_.[I‘U 182145008
39 JlexkapTOBBI KOOPIMHATHI TOYEK HA TIIOCKOCTH
. bubmmnorexa [JOK
40 Y PaBHEHHE IPAMOTH https://m.edsol_.[ru/8a145048
41 VYpaBHeHHE NpsAMON
42 VYpaBHEHHE OKPYKHOCTH BH6J?HOTeKa HOK
https://m.edso0.ru/8a14635a
43 Koopaunatsl Touek nepeceueHus OKpy>KHOCTU U bubnmoreka [JOK
IPsIMOi https://m.edso00.ru/8a146620
44 Metoa KoopAMHAT MPU PEIICHUH T€OMETPHIECKUX
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3aa4, MPaKTUUYCCKUX 3aaayd

MeTo 1 KOOpAMHAT IPU PEIICHUU TE€OMETPUUYECKUX

45 3aja4, IPaKTUUECKUX 3aau
46 MeTo1 KOOpAWHAT MIPH PEIICHUN T€OMETPUICCKUX
3a/1a4, MPaKTUIECKUX 3329
47 KonTponbnas pabota no teme "JlekapToBbl bubmmoreka [JOK
KOOPJMHATHI HA IJIOCKOCTH" https://m.edsoo.ru/8al46e0e
48 [TpaBuiIbHBIE MHOTOYTOJIBHUKY, BBIYUCICHUE MX bubmmoreka [JOK
AJIEMEHTOB https://m.edsoo.ru/8al46fda
bubmuoreka [{OK
49 Hueno m. Jlmuna okpyskHoCTH https://m.edsocL).Iru/8a1472c8
bubmmoreka [JOK
>0 Hueno m. Jlamiia okpykHoCTH https://m.edsogru/8a14714c
51 JlnnHa nyru OKpy>KHOCTH
52 Pannannas mepa yria BH@?HOTGKa LOK
https://m.edsoo.ru/8al4714c
53 [Tnomane kpyra, ceKTopa, CErMeHTa BH@?HOTGKa LOK
https://m.edsoo.ru/8al47426
54 [Tmomane kpyra, cekTopa, CerMeHTa BH@HOTeKa HOK
https://m.edsoo.ru/8al147750
55 [Inomans kpyra, cekTopa, cCErMeHTa BH6J?HOTeKa [OK
https://m.edsoo.ru/8a147750
56 TToHsaTHe 0 ABMXKEHUHU IIIOCKOCTH bubmorexa LJOK
https://m.edsoo.ru/8al147c82
57 [TapannensHBIN IEpEHOC, TOBOPOT BH6J?HOTeKa HOK
https://m.eds00.ru/8a147f16
58 [MapannenbHbIii IepeHoc, TOBOPOT BH6J?HOTeKa LOK
https://m.edsoo.ru/8a147f16
59 [TapannenpHBIN IEPEHOC, TOBOPOT
60 [NapannenbHbIii epeHoc, TOBOPOT
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bubnunoreka LIOK

61 [IpuMeHeHne TBUKEHU TTPU PEIICHUH 3a/1a4 1 https://m.eds00.ru/8a 148062
KoHnTtposbhas padota mo temam "[IpaBunbHbie
62 MHOTOYTOJIBHUKH. OKPY>KHOCTB. J[BHOKCHUS 1
IJIOCKOCTH"
IToBTOpenue, 0000IICHNE, CHCTEMATHU3AIIHS
63 3HaHI/H7II). I/IsMepeHHI:reOMeTqueCKHX B:II/I‘{I/IH. 1 bubmorexa LOK
https://m.edsoo.ru/8a148524
TpeyronbHuKH
[ToBTOpeHue, 0000IIeHUE, CUCTEMATH3AIIHS
64 3HaHHI§. Hapannenfilble u HepHeH,Z[I/IKYJ'IL:IpHBIe 1 bubsmorexa [JOK
https://m.edso0.ru/8a148650
psIMbIC
[ToBTOpenue, o600IICHNE, CHCTEMAaTH3AIUS
65 3HaHui. OKpYyXHOCTb U Kpyr. [ 'eomerpuueckue 1
MOCTPOCHHUS. YTIBI B OKPYKHOCTH
[ToBTOpenue, 06001IeHNE, CUCTEMaTH3AIUS
66 3HaHWH. BrincaHHple U ONMCaHHBIE OKPY)KHOCTH 1
MHOTOYTOJTLHUKOB
bubnmorexa LIOK
67 Hrorosas koHTpOLHAT padoTa ! https://m.edsoo.ru/8a148920
68 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3AIUS 1
3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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B denepanbHbIXx M pernoHanbHBIX MPOLEAypax OLIEHKH KayecTBa OOpa30BaHUsl HCIOIb3YeTCs

nepedeHb (KoauQHUKaTop) paclpeesieHHBIX 10 KiaccaM MpPOBEpSEMBIX TpeOOBaHMI K pe3yiabraram

OCBOCHHS OCHOBHOW 00pa3oBaTelbHONW MPOrpaMMbl OCHOBHOTO OOIIEro 0oOpa3oBaHUS M 3JICMEHTOB

COACPKaHUA 110 MaTEMATHKE.

IIpoBepsiemble TPeOOBAHUS K Pe3yJbTATaM OCBOEHUS

OCHOBHOI 00pa3oBaTe/ibHO nMporpamMmmsl (7 Kjacc)

Konx mposepsiemoro
pe3yJibrara

[TpoBepsieMble IpeAMETHBIC PE3YJIbTAThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
IPOrpaMMbl OCHOBHOI'O 00I11€ro 00pa3oBaHMsl

6

['eomeTpus

6.1

Pacno3naBath HN3YUCHHBIE TI'€COMCTPHYCCKHUEC (bl/Il"ypBI, ONnpeaAcIATL HX B3aMMHOC
[PACIIOJIOKCHUC, H306pa)I(aTI) TCOMETPHUICCKUC (bI/Il"ypBI, BBIIIOJIHATE YEPTCKU II0
YCJIOBUIO 3aJa4u. I/ISMepﬂTb JIMHEMHBIE U YIJIOBBIC BCIIMYUHBI. Pemate 3aJa4u Ha
BBIYUCJICHUC NJIMH OTPC3KOB U BCJIMYHWH YI'JIOB

6.2

I[eHaTB I‘p}/'6YIO OLICHKY JIMHENHBIX H YIUIOBBIX BCJIWYHH IIPEAMCETOB B peaanop"I
PKU3HH, Pa3sMCpOB MPHUPOAHBIX 00bekTOB. Pasznnuathb PasMCPbI OTHUX 00BEKTOB IO
MOPAAKY BCIIMINHBL

6.3

CTpOI/ITB YCPTCIKN K TCOMCTPUICCKHM 3ada4aM

6.4

Ilonb30BaThCs MMpU3HAKaMH PABCHCTBA TPCYI'OJIbHUKOB, HCIIOJIB30BATb IPHU3HAKU U
CBOMMCTBa paBHO6CI[peHHBIX TPCYIrOJIbHUKOB ITPpHU PCHICHUU 3a/1a4

6.5

HpOBOI[I/ITI) JIOTUYCCKUE PACCYKACHUS C UCITOJB30BAHNEM I'COMCTPUICCKUX TCOPEM

6.6

[lonb30BaTbCsA NMPU3HAKAMM PABEHCTBA IIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEMaHbl, IIPOBEICHHON K TMIIOTEHY3€ MPAMOYTOJIbHOTO TPEYrOJBbHHUKA, B PELICHUN
FeOMETPUYECKHX 3a/1a4

6.7

OnpenensaTh NapaieNbHOCTh NPSIMbIX ¢ TOMOUIBIO YIJIOB, KOTOpPbIE 00pa3yeT ¢ HUMU
cekyias. OnpeaensiTe NapajieIbHOCTh MPSIMBIX C TOMOIIBIO PAaBEHCTBA PACCTOSHUN
OT TOYEK OJHOU MPSMOM 10 TOYEK APYTrOM IpsIMOM

6.8

Pemiate 3a1aun Ha KieTyaTo Oymare

6.9

[IpoBOAMTH BBIUMCIEHUSI U HAXOJUTh YHUCIIOBbIE M OYKBEHHBbIC 3HAUEHHUS YIJIOB B
FEOMETPUUYECKUX 3a7adax C HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB H
MHOTOYT'OJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpPH [EPECEUECHUU JBYX
MapaJUIeIbHBIX NPSMBIX CEKylleW. Pemare mpakTHyeckue 3aaadd Ha HAXOXKICHHE
YTJ10B

6.10

BiianeTs MOHITHEM T€OMETPUUYECKOTO MECTA TOUEK. YMETh OINPEACNIATh OMCCEKTPUCY)
yTJia ¥ CEPEeTMHHBINA TEPIEHANKYIIAP K OTPE3KY KaK TeOMETPUUECKUE MECTA TOUCK

6.11

CDOpMy.]'II/IpOBaTB ONpCACIICHHUA OKPYXHOCTH MW Kpyra, XopAbl HW JUAMETPA
OKPY’KHOCTH, IIOJIB30BATBCA HUX CBOMCTBaMH. YMETh MNPUMCHATL OTU CBOMCTBA pH
CIICHHH 3ada4

6.12

BrnageTh MOHATHEM OIMCAaHHOM OKOJIO TPEYroJIbHUKA OKPYKHOCTHU, YMETh HAXOJUTH
CC LCHTP. ITons30BaThCA (baKTaMI/I O TOM, 4YTO 6I/ICCCKTpI/ICBI YIJIOB TPCYTOJIbHUKA
MEPCCCKAOTCA B OJIHOH TOYKEC, U O TOM, YTO CCPCAMHHBLIC NCPICHIAUKYIIAPBI K
CTOPOHAM TPCYTOJIbHUKA NTCPCCCKAOTCA B OJIHOI TOUYKE

6.13

BrnageTh NOHATHEM KacaTelIbHOH K OKPY’XHOCTH, TIOJIb30BATHCA TCOpCMOﬁ 0
MCPINCHAUKYJIIAPHOCTU KacaTellbHOM U paanyca, IpOBCACHHOI'O K TOUKE KaCaHUA

6.14

[Tons30BaThCs HpOCTCﬁH.IHMH TCOMCTPUICCKUMU HCPABCHCTBAMH, IIOHUMATL UX
HpaKTI/I‘-ICCKI/Iﬁ CMBICJI

6.15

[IpOBOAMTHE OCHOBHBIE TE€OMETPUUYECKHE IIOCTPOCHHUS C IIOMOIUBI) ULHPKYJIS H
ITMHENKHA




IIpoBepsiemble 3JjieMeHThI coep:kaHus (7 Kiace)

Kon [IpoBepsiemMblil 2JIEMEHT COAEp KaHus

6 I"eomeTpus
Havanpubie moHsTHS reoMerpud. Touka, mpsMasi, OTpe3oK, Jyd. Yroia. Bunel yrios.

6.1 BeptukanbHble U cMexHble yriel. buccektpuca yria. JlomaHas, MHOTIOYTOJIbHUK.
[lapamiensHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX

6.2 CummeTpuunble Gurypsl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpUU. [Ipumepbl cumMmMeTpuu B
OKpPY>KaIoIlleM MUpe

6.3 OCHOBHBIE TIOCTPOEHUS C TIOMOIIbIO IUPKYIS U JuHelku. TpeyronpHuk. Beicora, Mmeaunana,
OricceKTpuca, X CBOMCTBA

6.4 PaBHOOeIpeHHBIN U PABHOCTOPOHHUHN TpeyrojbHUKH. HepaBeHCTBO TpeyroiabHUKa

65 CBoiicTBa W TpU3HAKW pPaBHOOEAPEHHOrO TpeyroibHUKa. lIpu3Haku  paBeHCTBA
TPEYrOJIbHUKOB

66 CBolicTBa U IpU3HAKU NapauIeabHbIX NpsiMbIX. CyMMa yIJIOB TpeyrojibHUKa. BHelHue yrist
TpPEYroJbHUKA
[IpsimoyronbHbli  TpeyroiabHUK. CBOWCTBO MeIMaHbl MPSIMOYIOJBHOTO TPEYroJibHUKA,

6.7 MpOBEJEHHOW K runoTeHy3e. IIpusHaku paBeHCTBa NPSIMOYTOJBHBIX TPEYTOJIbHUKOB.
[IpsiMmoyronbHbIN TPEyroJibHUK ¢ yriaoM B 30°

6.8 HepaBeHcTBa B reOMETpPUHU: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOM,
reopeMa o 0OJIbIIEM yIiie 1 00JIbLIEH CTOpOHE TpeyrojapHuKa. IleprnenuKkynsp 1 HakJIOHHAas!

6.9 ["'eomeTpruueckoe MecTo TodeK. buccekrpuca yria u cepeAMHHbBIN NEPHIEHIUKYISIP K OTPE3KY]
KAaK T€OMETPUYECKHE MECTA TOUEK

6.10 OKpY>KHOCTb U KPYT, XOp/ia U JUaMeTp, UX CBOMCTBA. B3auMHOE pacrionokeHne OKpyKHOCTU
u npsamoil. KacarenbHas U ceKylas K OKpYKHOCTH

6.11 OKpy>XKHOCTb, BIIMICaHHAas B yroJ. BnimcanHas u onucaHHas OKPY>KHOCTH TPEYTrOJbHUKA

HpOBepﬂeMble TpeﬁoBa}mﬂ K pe3yjabTaTaM O0CBOCHHUSA

OCHOBHOI 00pa3oBaTe/IbHOM MporpaMmmbl 8 Kjacca

Kox nposepsiemoro | IlpoBepsiemble mpeMeTHBIE Pe3yIbTaThl OCBOEHUSI OCHOBHOM 00pa3oBaTelbHON
pe3yibTaTta IIPOrpaMMbl OCHOBHOT'O 00111eTr0 00pa30BaHus

6 ["'eomeTpust

6.1 PaCHO3fIaBaTL OCHOBHBIE€ BUJIbl YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MOJb30BATHCS
WX CBOMCTBAaMHU MPH PEIICHUH F€OMETPUUYECKHX 3a]1a4

6.2 [IpuMeHsTh CBOMCTBA TOUKHU TMEpPEeceYeHHs] MEAHaH TPEyrodbHUKa (LIEHTpa Macc) B

SIICHUH 3a]a4

Bnagers moHsATHEM CpelHEN JMHUM TPEyrojbHUKA M TpameluH, NMPUMEHSATh HUX

63 CBOI\/'ICTBau IIPU PEIIeHNH reoMeTprudeckux 3aaad. [lonp3oBarbcs Teopemont daneca n
TEOpEeMOl 0 MPONMOPLUUOHANBHBIX OTpe3Kax, MPUMEHSATh UX [UIsl pelIeHus
MPaKTUYECKHX 3ajau

6.4 [ IpyMeHsTh IPU3HAKK 1T0100USI TPEYTOJIbHUKOB B PEIIEHHH F€OMETPUUECKUX 3a7a4
ITons3oBaTtbest  Teopemoi  [ludaropa s pemieHUss TEOMETPHUECKHX |

6.5 MpakTU4eckux 3agad. CTpOUTh MaTEMaTUYECKYIO0 MOJIENIb B MPAKTUYECKUX 3aJlavyax,
CaMOCTOSITEJILHO JIeNaTh YePTeK U HAXOJUTh COOTBETCTBYIOIINE JUIMHbI

6.6 BnageTrs MOHATHSAMH CHHYCA, KOCUHYCA M TaHT'€HCAa OCTPOrO yrila MPSMOYTOJIbHOTO
rpeyrojabHuKa. [1071630BaThCS STUMU MOHITUSIMH JUIsl PEIIEHUs] MPAKTHUECKUX 3ajau

6.7 Beraucisate  (pa3NMuyHBIME - CHIOCO0AMH) IUIOIIAAbh TPEYrOJbHUKA W TUTOMIAIH
MHOTOYTOJBHBIX (PUTYp (MOIB3YSCH, T/I€ HEOOXOIUMO, KaTbKYISITOpOM). [IpuMeHsITH




MOJIYYCHHBIC YMCHHUSA B IIPAKTHYCCKUX 3aJavdax

BJI&[[GTB MOHATHUAMU BIIMCAHHOI'O U HCHTPAJIBHOI'O yrjia, UCIIOJIb30BATh TCOPEMBI O

6.8 BIIMCAHHBIX YIJIaX, yIiaX MEeXAY XOpAaMH (CeKyIIMMHU) U yIiie MeXy KacaTelabHOMH
1 XOpAOH NMPH pEIICHNH T€OMETPHUECKUX 3a1a4
6.9 BnaneTr TOHATHEM ONHCAHHOTO YETHIPEXYrOJbHUKA, NPUMEHITh CBOMCTBA|
OIMCAHHOTO YETHIPEXYTOJIbHUKA IPU PEIICHUH 3a/1a4
[TpuMeHATH MoNydeHHbIE 3HAHUS HA MPAKTHKE - CTPOUTHh MAaTEeMaTHYECKUE MOJEIH|
6.10 U 33734 peabHOW JKM3HM M MPOBOJUTH COOTBETCTBYIOIIME BBIYHUCICHUS C
MpUMEHEHHEM TMOoJ0o0Ms W TPUTOHOMETpUH (MONB3YSACh, TA€ HEOOXOIUMO,
KAJIbKYJISITOPOM)
IIpoBepsiemble 3j1eMeHTHI coep:kaHud (8 Kiacc)
Kon [IpoBepsiemMblil 3JIEMEHT COAEp KaHUs
6 ["'eomeTpust
6.1 UYersipexyroapauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [TpsiMOyTOBHUK, pOMO, KBaZpaT, UX MPU3HAKH U CBOHCTBA
6.3 Tpanenus, paBHOOOKas! Tparemys, e CBONCTBA U Npu3HaKu. [IpsMoyroapHast Tpanenus
6.4 Merton ynsoenuss Menuanbl. lleHTpanbHas cummerpus. Teopema @aneca u Teopema o
MPONOPIMOHABHBIX OTPE3KAX
6.5 CpenHue TMHAN TPEYTOIbHUKA U Tpanenuu. LleHTp Macc TpeyroapHuKa
6.6 [lonobue TpeyroabHUKOB, KOd(pduiueHt mnoaodus. [IpusHaku mogo0us TPEyroJbHUKOB.
[TpumeHeHne 1o J00us IPH PelICHUMH IPAKTUYECKUX 3a/1a4
6.7 DopMyibl U151 TUIOIAAN TPEYroJdbHHUKA, apajiesIorpaMMa, poMOa 1 Tpanenuu
6.8 CBoiicTBa momaaei reomerpuyeckux ¢puryp. OTHoLIeHHe MII0Iae NoJOOHbBIX (GUryp
6.9 Bpruuciienue miomaaeil TpeyrojJbHIKOB U MHOIOYTOJIbHUKOB Ha KJIETYaTol Oymare
6.10 Teopema [Iudaropa. Ilpumenenue reopemsl Iludaropa npu pemeHnn NpakTUYECKUX 3314
6.11 CuHyC, KOCHMHYC, TaHI€HC OCTPOTO YyrIja MpsSMOYTOJbHOIO TpeyrojbHUKa. (OCHOBHOE
TPUTOHOMETPHUYECKOE TOX1eCTBO. Tpuronomerpuueckue GpyHkiuu yrioB B 30°, 45° u 60°
6.12 BrnycanHple M IEHTPAJIBHBIE YIUIBI, YIOJ MEXKJIYy KacaTelIbHOM M XOPIOH. YTIBI MEXAY
XOpJIaMH U CEKYITMHU
6.13 BrivicaHHbIe ¥ OMMCAHHBIE YETHIPEX YT OIbHUKHU
6.14 B3aumHoe pacrnosiokeHue JByX okpykHocTel. Kacanue okpyxHocteil. O0mue kacareabHble

K JIBYM OKPY’KHOCTSIM

IIpoBepsiemble TpeOGOBaHMS K pPe3yIbTATaAM OCBOCHUS

OCHOBHOI 00pa3oBaTe/ibHOM MporpamMmmsbl (9 Kiacc)

Kox mposepsiemoro|  ITpoBepsieMble peAMETHBIE PE3YJIbTAaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
pe3ynbTaTa MIPOTrpaMMBbl OCHOBHOT'O 00111eT0 00pa3oBaHus
6 ["eomerpust
3HATh TPUTOHOMETPUYECKHE (PYHKIIMHU OCTPBIX YIJIOB, HAXOIUTh C UX IMOMOIIBIO
6.1 pa3IMYHbIE AJIEMEHTHI MPSMOYTOJIBHOTO TpeyroibHUKa ("pelieHue MpsMOyTOIbHbIX|
TpeyrodbHUKOB"). HaxomuTe (C MOMOIIBIO KambKyNATOpa) [UIMHBI WM YIJIBI JIS
HeTaOMMYHBIX 3HAUYCHUN
[lonb3oBaTbes  opMynaMu MPHUBEACHUS ¥ OCHOBHBIM TPUTOHOMETPHUYECKHM
6.2 TOKJIECTBOM  JUISI HAXOXJACHHUS COOTHOIICHUH MEXAY TPUTOHOMETPUUYECKUMH]
BeITMYMHAMU
6.3 Vcnonb30BaTh TEOpPEMBbl CHHYCOB M KOCHHYCOB JJIsi HAaXOXKJICHUS PAa3INYHBIX]




RIIEMEHTOB TPEYroJibHUKA ("'pelieHne TpeyroabHUKOB" ), IPUMEHATh UX IIPU PELLIECHUY]
reOMETPUUYECKUX 3a7a4

Bnanerr NOHATHUSAMH TNpeoOpa3oBaHHs TMOAOOHS, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX puryp. [loap3oBaTbest cBOWCTBaMH 10100 IPOU3BOIBHBIX (UTYP, YMETh

6.4 BBIUUCIIATh JUTMHBI U HAXOIUTHh YINIbl Y MOAOOHBIX ¢uryp. IIpuMeHsATs CBOHCTBA
Mo100Ms B MPAaKTUYECKUX 33aJadax. Y METh MPUBOAUTH MPUMEPHI MOAOOHBIX (HUTYD B
OKPY>KAIOIlIEM MUDE
65 [losnb30BaTbcd TEOpEMAMU O TPOM3BECHHM OTPESKOB XOPA, O MPOH3BE/CHHM
OTPE3KOB CEKYIIHX, O KBapaTe KacaTelbHON
[Tonp30BaTbcs BEKTOPaMHM, MOHMMATh MX T€OMETPUYECKUN MU (U3UYECKUN CMBICT,
6.6 NPUMEHSATh MX B PELICHUH TEOMETPUYECKMX M (u3nMdeckux 3anad. [IpuMeHsTH
CKaJSIPHOE MPOU3BEEHUE BEKTOPOB JUIsl HAXOKJEHUS JIJIMH U YIJIOB
6.7 [losib30BaTbcs METONOM KOOPJAMHAT Ha IUIOCKOCTH, NPUMEHSATH €ro B PELICHUHY|
reOMETPUUYECKUX U NIPAKTUYECKHX 3a]a4
Bnagers NOHATUSIMM NPAaBUJIBHOTO MHOIOYTOJIBHUKA, JJIUHBI OKPY)KHOCTH, IJIMHBI
6.8 Tyr¥ OKPY’KHOCTH U PaJIiaHHOM MEphI yIJia, YMETh BBIUUCIISTH IUIOIIAb KPyra U €ro
yactel. [[puMeHsATh noJlyyeHHbIE YMEHMSI B IPAKTUYECKUX 3aa4ax
69 HaXO,I[I/}’TB OCH WJIM LIEHTPbl CHMMETPUH (PUTyp, IPUMEHATh JIBUKEHUS IUIOCKOCTH B
[TPOCTEHNINX CIIydasx
[IpMMEHSTH MOJIyYEHHBbIE 3HAHUS Ha MPAKTUKE - CTPOUTh MATEMAaTUYECKHE MOJEIH]
610 JUIg 3aJa4 peajlbHOW JKU3HM U IPOBOJUTH COOTBETCTBYIOIME BBIYMCICHUSA C
[PUMEHEHHEM MOA00OMS M TPUTOHOMETPUYECKMX (QYHKUUH (HOJB3YyACh, TIae
HE00X0IMMO, KAJIbKYJISITOPOM)
IIpoBepsiemble 3JjieMeHTHI coep:kaHus (9 Kiacc)
Kog ITpoBepsieMBlii 2IEMEHT COJIEP/KaHuUs
6 ["'eomeTpust
61 Cunyc, kocunyc, TanreHc yrios oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
DopMyJsIbl IPUBEIECHUS
6.2 Pemenue TpeyroibHUKOB. TeopeMa KOCHHYCOB M TEOpEMa CUHYCOB. PellleHne npakTu4ecKux
3aJ1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMbI CHHYCOB
6.3 [IpeoOpa3zoBanue nonobus. [lonodbue coOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o mpousBeneHUU OTPE3KOB XOpJ, TEOPEMBI O MPOH3BEICHHM OTPE3KOB CEKYIIHX,
reopeMa 0 KBaJipaTe KacaTeJIbHOU
Bexktop, anuHa (MOXyNb) BEKTOpa, COHAIIPaBJIEHHbIE BEKTOPHI, IPOTHUBOMOJIOKHO
6.5 HaIpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpaIMU Haj
BekTOpaMHu. Pa3iioskeHre BeKTopa o JIByM HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunats! BekTopa. CKalsipHOE NMPOU3BEICHUE BEKTOPOB, IPUMEHEHUE NIl HAXOXKACHUS
JUIMH U YTJIOB
6.7 JlexapToBbl KOOPJMHATHI HA TUIOCKOCTH. Y paBHEHUS MPSAMOM U OKPYKHOCTH B KOOpAMHATAX,
repeceyeHne OKpy>KHOCTE! U IpsiMbIX. MeTo1 KOOpAMHAT U €ro IPUMEHEHHE
6.8 [ IpaBUIbHBIE MHOTOYTOJIBHUKH
69 JlnnHa OKPYKHOCTH. I'pagycHas u paguaHHas Mepa yria, BBIUUCICHHME MJIUH JyT)
OKpPYKHOCTEN
6.10 [Inomanp Kpyra, CEKTOpa, CErMeHTa
6.11 JIBIDKEHHS! TJIOCKOCTH M BHYTPEHHHE CUMMETpHM (UTyp (3JI€MEHTapHbIe MpPEJCTaBICHUS).

[TapautensHbI iepeHoc. Iosopor




Jns mpoBeneHusT OCHOBHOTO TOCYIApCTBEHHOTO 3K3aMeHa 1o maremaTtuke (mamee - OI'D mo

MaTeMaTHKE) HCIIONb3YyeTCs IepeyeHb (KoAu(HKaTop) MpoBEpsEMBIX TpeOOBaHUI K pe3yibTaram

OCBOCHHSI OCHOBHOW 00pa30BaTEJIbHON MPOrpaMMbl OCHOBHOIO OOIIEr0 0Opa3oBaHHsI M JJIEMEHTOB

COACPpIKaHNA.

HpOBepﬂeMLIe Ha OI'D nmo maTemaTuke TpeﬁoBaHl/lﬂ K pe3yjJbTaTaM O0CBOCHHUSA

OCHOBHO# 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHusi

Kox nposepsiemoro

TpeOoBaHUs

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHUS OCHOBHOM
00pasoBaTesbHON MTPOrpaMMbl OCHOBHOT'O 00111eTr0 00pa3oBanus Ha ocHoBe DI'OC

1

YMeHue omnepupoBaTh MOHATHUSMHU: MHOXKECTBO, MOJMHOXKECTBO, OIEpaluy Haj
MHO>KECTBAMHU; YMEHHUE OIEpUPOBATh MOHATUSAMU: Tpad, CBS3HBIA rpad, Aepeso,
LUKJ, OPUMEHATh MX IMPHU PEIIeHUU 3a/ady; YMEHHE HCIOJIb30BaTh Ipaduyeckoe
MpPE/ICTABJICHUE MHOXXECTB JIJIsl OMMCAaHUS PEATbHBIX IMPOILIECCOB U SIBICHUH, MpH
[pEIICHUH 33724 U3 IPYTUX y4EOHBIX MPEIMETOB

YMeHue  onepupoBaTh — IMOHATUSAMHU:  OMNpENEJICHHE,  aKCuoMma,  Teopema,
TOKa3aTeNbCTBO; YMEHHE paclio3HaBaTh HMCTHHHBIE M JIOXKHBIE BBICKA3bIBaHUS,
MPUBOJAUTH TMPUMEPbl U KOHTPIPHUMEPHI, CTPOUTH BBICKA3BIBAHHUS W OTPHIIAHUS
BBICKA3bIBAaHUH

YMeHue onepupoBaTh MOHATUSAMU: HATYPaJIbHOE YUCIIO, IPOCTOE U COCTAaBHOE YHCIIO,
NIeIMMOCTb HAaTypalIbHBIX YUCEl, IPU3HAKHU JAEIMMOCTH, 1I€JI0€ YUCIIO0, MOAYJIb YKCIa,
OOBIKHOBEHHAS IpOOb U JeCATUYHAS JpOoOb, CTAHIAPTHBIA BUJ YUCIIA, PAIMOHAIBHOE
YKCII0, MPPALMOHAIBHOE YMCIO, apU(PMETUYECKUN KBaJpaTHbI KOpPEHb, yMEHME
BBIIIOJHATh JIEWCTBUA C 4WUCIAaMHM, CpaBHUBAaTh M  YHOpSAJOYMBATHL 4HCIIA,
[pPECTaBIATh YKMC/Ia Ha KOOPAMHATHOW IpPSMOM, OKPYIJIATh YMCA; YMEHHE JEaTh
MPUKUIKY U OLIEHKY pe3yJbTaTa BIYMCICHUN

'YMmenne ONCpHUPpOBATH MOHATHAMU: CTCIICHD C LCJIBIM IMOKA3aTCJIEM, apI/I(l)MeTI/ILICCKI/Iﬁ
KBaJIpaTHBI KOPEHb, MHOTOUJICH, aJireOpandeckasi qpoOb, TOKACCTBO; 3HAKOMCTBO C
KOpHEM HaTypaHBHOﬁ CTEIEHN OOJIbIIE CAVMHUIBI,; YMCHHEC BBINOJHATL PaCYCThI I10
dbopmynaM, mpeoOpa3zoBaHUsI IENBIX, JIpPOOHO-PAMOHATBHBIX BBIPAKEHUN 1
BI)Ipa)KCHI/IfI C KOpHAMH, Pa3JI0KCHUEC MHOIOYJICHA HAa MHOXHTECIW, B TOM YHCIIC C
MCIOJIb30BaHNEM (hOPMYJT PA3HOCTH KBAJIPATOB M KBAJpaTa CyMMBI i Pa3HOCTH

YMEHHE OneprupoBaTh IMOHATUAMM: YHMCIOBOE PAaBEHCTBO, YPAaBHEHUE C OJHOM
[IEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM; YMEHHUE PEIIaTh
ITUHEIHBIE U KBaJlpaTHbIE ypaBHEHUS, JAPOOHO-pallMOHAIbHBIE YPaBHEHMSI C OIHOW
[IEPEMEHHOM, CUCTEMBI JIBYX JIMHEHMHBIX YpaBHEHUH, JIMHEMHBIC HEPABEHCTBA M HX
CUCTEMBI, KBaJIpaTHbIE U IpOOHO-palliOHAIbHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOM,
B TOM YHCJE NPU PEUICHUH 3a1ad W3 APYTHX MPEIMETOB W NPAKTUYECKUX 3a]ad;
[YMEHHE HCIIOJIb30BaTh KOOPJAWHATHYIO MPSAMYK0 W KOOPJAWHATHYIO IIJIOCKOCTH JUIS
M300paKeHMs pelieHni ypaBHEHUHN, HEPABEHCTB M CHUCTEM

YMeHue onepupoBaTh MOHIATUAMM: (QYHKUMS, rpaduk (QyHKUIUU, HYIH (GYHKIHUH,
MPOMEXYTKH  3HAKOIOCTOSIHCTBA,  MPOMEXYTKM  BO3pacTaHus,  yObIBaHMS,
HanOoJbIlIee M HAUMEHbIIIee 3HaYeHUs! PYHKIIMH;, YMEHHE ONEepUPOBATh MOHATHUIMU:
npsiMasi  IPONOPLUOHATIBHOCTh, JIMHEWHas (QYHKIMS, KBajpaThuyHas GQYyHKIUS,
oOpaTHasi MPONOPLUOHAIBHOCTh, Mapadoia, runepoona; yMeHue CTPOUTh Tpa(puKH
(GyHKIUH, WCMONBb30BaTh TpaduKU Ui ONpEAeNieHUsT CBOMCTB IPOLIECCOB U
3aBUCHUMOCTEH, g pelIeHus 3a/1ad W3 APYrux y4eOHBIX NMPEAMETOB M PeabHOM

PKNU3HH, YMCHHC BbIpaXXaTb q)OpMy.HaMI/I 3aBUCMMOCTHU MECXKAY BEJIMYMHAMU




YMeHue OonepupoBaTh MOHATUSAMH: TIOCIEJOBATEIBHOCTh, apupMeTHyecKas Hu
reoMeTpUYECKast IIPOrPECCUH; yYMEHHE HCII0JIb30BATh CBOICTBA
MocyeI0BaTeNbHOCTEH, (POPMYIIBI CyMMBI W OOILEro 4WieHa MpU pEIleHUH 3ajad, B
[TOM YHCJIe 3a]1a4 U3 APYTUX Y4eOHBIX MPEJAMETOB U PEIbHOM KU3HH

YMeHue peuath 3a7aud pa3HbIX TUIOB (B TOM 4YMCJI€ HAa MPOLEHTHI, AOJHM U YacTH,
NBIDKEHUE, padoTy, IEHY TOBApOB U CTOMMOCTD MTOKYIIOK M YCIIYT, HAJIOTH, 33/1a4H U3
00JIaCTH YNPABJICHUS JIMYHBIMH M CEMEHHbIMH (DMHAHCAMH); YMEHHE COCTaBJIATH
BBIPA)KCHMS, YPABHEHUS, HEPABEHCTBA M CUCTEMBI 10 YCIOBHIO 33]1a4M, UCCIIEN0BATh
MOJTyYEHHOE PENICHHE U OIEHUBAThH MPABIONO0J00HOCTh IMOIYUYEHHBIX PE3YIbTATOB

YMeHue onepupoBaTh MOHATUAMU: (HUTypa, TOUKA, OTPE3OK, MpsiMas, JIyd, JJOMaHasl,
YTOJI, MHOTOYTOJIbHUK, TPEYroJbHHUK, PAaBHOOCAPEHHBIH M PaBHOCTOPOHHUH
TPEYTrOJIbHUKU, MPSIMOYTOJbHBIN TPEYrojJbHHUK, MeauaHa, OHMCCEKTpuca M BBICOTA
TPEYroJIbHUKA, YETBHIPEXYTOJIbHUK, MapaijienorpaMMm, poMO, MpsSMOYTOJbHHUK,
KBaJgpaT, Tpameuusi; OKPYXHOCTb, KpYI, KacaTelbHas; 3HAKOMCTBO C
MPOCTPAHCTBEHHBIMU (UTYpaMH; yMEHHE pemiarth 3aJadyd, B TOM 4YHCIE U3
MOBCEHEBHOMN XU3HHM, HA HAXOXKICHUE T€OMETPUYECCKUX BEIHYMH C MPUMEHEHUEM
M3Y4EHHBIX CBOMCTB QUTYp M (HakToB

10

YMeHne onepupoBaTh MOHSATHUSIMH: PABEHCTBO (UTYp, PABEHCTBO TPEYrOJbHHUKOB,
[MapaJuIeJIbHOCTh W NEPHEHIUKYISPHOCTh MPSAMBIX, YILOJI MEXAY IpPsSMBIMU,
MEePIICHANKYIISP, HAKJIOHHAs, MPOEKIHs, 1mojgodue Guryp, mogoOHbIe TPEyroJbHUKH,
CUMMETPHUSI OTHOCHUTEIIBHO TOYKM M IPSMOM; YMEHME DPAacIO3HAaBAaTh PABEHCTBO,
CHMMETPHUIO U TI0A00He QUryp, mapauiedIbHOCTh U NEPIEHANKYISAPHOCTD MPSIMBIX B
OKPY’KAIOILIEM MUPE

11

YMeHue onepupoBath MOHATUSAMU: JUIMHA, PACCTOSHUE, YToJl (BEIMYMHA YIJIa, CUHYC
1 KOCHMHYC yIJla TPEYrojbHUKA), IJIOIIA/lb; YMEHUE OLIEHUBATh pa3Mepbl IPEIMETOB
1 OOBEKTOB B OKPYKAIOIIEM MHUpE; YMEHHE NPUMEHSTH (HOpMyJbl IepuMeTpa |
TUTOIIA MHOTOYTOJIbHUKOB, JUIMHBI OKPY)KHOCTH H IUIOHIATH Kpyra, o00bemal
MPSIMOYTOJIBHOTO TMapajljiesienuIesia;, yMEHHUE MPUMEHSITh NpPU3HAKU PABEHCTBA
TPEyroJIbHUKOB, TEOPEMy O CyMMeE YIJIOB TpeyroibHuka, Teopemy Ilugaropa,
TPUTOHOMETPUYECKHE COOTHOIIEHUS AJIsl BBIUMCIICHUS JUIMH, PACCTOSIHUM, Miomanen

12

YMeHue uzoOpaxarbh IUIOCKME (UTYyphl M MX KOMOWHAIMU, HPOCTPAHCTBEHHBIE
(Gurypsl OT pyKd, ¢ MOMOIIBIO YEPTEHKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPENICTB
110 TEKCTOBOMY WJIM CUMBOJIBHOMY OITUCAHHIO

13

'YMeHue OIICpHUPOBATH IOHATHUAMU: MMpAMOYTOJIbHAA CHUCTEMA KOOpPAHWHAT,
KOOpAWHATBI TOYKH, BCKTOP, CyMMa BCKTOPOB, NPOU3BCACHUC BCKTOpPA Ha YHCIIO,
CKaJIIpHOC IMMPOU3BCACHUC BEKTOPOB, YMCHHUEC UCIIOJIB30BATh BCKTOPHI U KOOPAWHATELL
JUIL IPpEACTABJICHUA JaHHBIX W PCHICHUA 3ada4d, B TOM YHCIIC U3 APYIUX y‘Ie6HHX
MpeaAMETOB 1 peanLHoﬁ KHU3HHU

14

'YMeHue OIICpHUPOBATH IIOHATUAMU: CTOJIOMKOBBIC M KpPYroBbIC JHAarpaMMBblI, Ta6J'II/II_H>I,
CpcaHEeC apI/I(I)MeTI/I‘-IeCKOC, MEauaHa, HanOOJbIIIee U HAUMEHbBIIICE 3HA4YCHUA, pa3Max
I CIIOBOI'O Ha6opa; YMCHHUC HU3BJICKATh, UHTCPIPECTHPOBATH U Hp606pa3OBBIBaTB
HH(bOpMaHHIO, MNpEACTAaBJICHHYO B Ta6m/1uax U Ha J[OuarpaMmax, OTpaXKarollyro
CBOICTBa U XaPaAKTCPUCTHKU PCAJILHBIX NPOLIECCOB U HBHCHHﬁ; YMCHHE PACIIO3HABATDH
M3MCHYUBBIC BCIIMUYNHEBI B OKPYKAOIICM MUPC

15

YMeHue omnepupoBaTh MOHATUAMHU: CIyYalHBIM OMBIT (CIy4aillHBIM SKCHEPUMEHT),
HIIEMEHTApHOE COOBITHE (PJIEMEHTApHBIH HMCXOJ) CIy4ailHOrO OIbITa, CllydyailHoe
COOBITHE, BEPOSTHOCTb COOBITHS; YMEHHE HAXOJUTh BEPOSTHOCTH CIIydailHBIX
COOBITHI B OMNBITaX C PAaBHOBO3MOXXHBIMU 3JEMEHTapHBIMU COOBITUSIMH; yMEHHE
peraTh 3a7a4yd METOJ0M OPraHM30BaHHOTO repedopa U ¢ MCIOJIb30BaHUEM MPaBHUIIa

YMHOXXCHUS; YMCHUC OHICHHBATH BCPOATHOCTH PCAJIbHBIX COOBITHI | ﬂBHeHHﬁ,




MOHUMAaTh pOJb TPAKTHUYECKH JIOCTOBEPHBIX M MAJIOBEPOSITHBIX COOBITHH B
OKpY>KaloIlleM MHUpE U B XXKU3HH; 3HAKOMCTBO C IOHSATHEM HE3aBUCHMBIX COOBITHIA;
3HAKOMCTBO C 3aKOHOM OOJIBIITMX YHCEJ U €T0 POJIbI0 B MACCOBBIX SIBIICHHSIX

16 YMeHue BHIOMpATh TOAXOMANIMKA W3YYEHHBIH METOX Ui pELIeHHs 3ajaud,
MPUBOAUTH HPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHUpPOAE M JKU3HH,
pacrio3HaBaTh MPOSBICHHE 3aKOHOB MAaTeMaTHKH B HCKYCCTBE, OIMCHIBATH,
OTIENbHBIC BBIAAIONINECS PE3YIbTAThl, MOJIYYEHHBIE B XOJI€ Pa3BUTHS MAaTEeMaTUKH
KaK HayKH, IPUBOAUTH NPUMEpPhl MATEMaTHYECKUX OTKPBITUH M HMX aBTOPOB B
OTEUYECTBEHHOW U BCEMUPHON UCTOPUH

Ilepeuyens 371eMeHTOB cofiep:kaHusl, mpoBepsieMbIXx Ha OI'D mo marematuke
Kon IIpoBepsieMblIil 2IIEMEHT COAEPKAHUS

1 Uuca v BIYUCIICHUS

1.1 HatypanbHble u 1nenble uncina. [I[pu3Haku 1e1MMOCTH LEIbIX YHCe

1.2 (OOBIKHOBEHHBIE U JIECSITUYHBIE IPOOU, IPOLIEHThI, 0ECKOHEUYHbIE IEPUOANYECKHE APOOH

1.3 ParonanbHble yncia. ApupMeTHyecKue onepaiuy ¢ palioHaIbHBIMU YHUCIIaMU

1.4 JlelicTBUTEIbHBIE YUCTa. ApH(PMETHUYECKHE ONIEPaLluH C AeHCTBUTEIbHBIMU YUCIAMU

1.5 [IpuGnuKeHHble BBIYMCICHUS, NpPAaBUIA OKPYIJEHMs, NPUKHUIKA U OLIEHKAa pe3yibTaTa

BBIYMCIICHUI

2 AnreOpandecKue BhIpaKCHUS

2.1 byKBEeHHbBIE BBIPAXKEHHMSI (BBIPAYKEHUSI C IEPEMEHHBIMHU)

2.2 Crernens C 1esbIM nokasareneM. CTeneHb ¢ pallioOHaIbHBIM noka3aresaeM. CBOKCTBA CTETICHH

2.3 MHOrouseHsb!

2.4 AnreOpanyeckas 1po0b

2.5 Apudmernueckuii KOpeHb HaTypalbHOW CTeneHu. JeHcTBus ¢ apu(MeTHIECKUMHU KOPHSIMH

HATypaJbHOW CTENEHU

3 YpaBHEHMsI U HEPABEHCTBA

3.1 [{ensie u poOHO-panoHaIbHbIE YpaBHEeHUs. CUCTEMBI U COBOKYITHOCTH YpaBHEHUM

3.2 Lesbie 1 1poOHO-panOHAIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPaBEHCTB

3.3 PerieHue TEKCTOBBIX 3a]1a4

4 YncioBble OCIEI0BATEIBHOCTH

4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 331aHNUS TTOCIIEOBATEILHOCTEH

4.2 Apudmernueckas 1 reoMmeTpuyuecKkas nporpeccuu. Popmyiia CI0KHBIX MPOLEHTOB

3) DyHKIMH

0. 1. DyHkuMs, crnocoObl 3anaHus QyHkuuu. ['padux Pynkumu. OOnacTe omnpenenceHus u

MHOKeCTBO 3HaueHuM ¢yHkuun. Hymu ¢yHkmun. IlpomMexyTkn 3HaKOMOCTOSIHCTBA.
[TpomMexyTKi MOHOTOHHOCTH (pyHKIMH. MakcuMyMbl 1 MUHUMYMBI GyHKIMHA. Hanbompiee
W HaMEHbIIIee 3HaueHNe (DYHKIIMU Ha MPOMEKYTKE

6 KoopanHaTs! Ha IpsIMOi M TNTIOCKOCTH

6.1 KoopanHaTHas npsiMast

6.2 JlexapTOBbI KOOPJIMHATHI HA TNIOCKOCTH

7 ["'eomeTpust

7.1 I'eomeTpuueckue GUrypsl U UX CBOICTBa

7.2 TpeyronbHHUK

7.3 MHOroyrojabHUKH

7.4 OKpY>KHOCTb U KpyT

7.5 l3MepeHne reoMeTpu4ecKiX BEeIMYMH

7.6 BekTopbl Ha MIIOCKOCTH




BeposTHOCTB 1 CcTaTUCTHKA

8.1 OnucartenbHas CTaTUCTHKA
8.2 BeposiTHOCTB

8.3 KombOunaTopuka

8.4 MHoskecTBa

8.5 I'padb




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NTIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

Maremaruka. ['eomerpus: 7 - 9-e kiaccel: 0a30BBI YpPOBEHb: yueOHWK; 14-¢ wu3ganme,
nepepaborannoe AtanacsH JI.C., byryzoB B.®., Kamomues C.b. u ap. AkmnuoHepHoe 001IeCTBO

«M3narenbcTBO «lIpocBemenune»

METOAUYECKHUE MATEPUAJIBI IJI51 YYUTEJA
Marematuka. ['eomerpusi. 7 wiacc. ba3oBbelii ypoBeHb. Metonuueckue pexkomenpanuu. JI.C.
Artanacss, B.® byrysos, I0.A. I'nazkoB u ap. AkurionepHoe o6miectBo «M3marensctBo «lIpocBemenne»
Maremaruka. I'eomerpus.8 knacc. ba3oBbiii ypoBeHb. Mertoauueckue pexomenmanuu. JI.C.
AtanacsH, B.® byty3os, }0.A. I'na3zkoB u ap. AkunonepHoe oouiectBo «M3narensctBo «IIpocBenienue»
Marematuka. ['eomerpusa. 9 kiacc. ba3oBwili ypoBeHb. Meronnueckue pexkomenpauuu. JI.C.
ArtanacsH, B.® byty3os, FO.A. I'ma3zkoB u ap. AxkunonepHoe obuiectBo «M3natensctBo «IIpocBemnienue»
Maremaruka. ['eomerpus. 7-9 xnaccel. ba3oBblii ypoBeHb. 3aadHuk. YueOHoe mocobue. 3uB b.
I'., Meitnep B. M., baxanckwuii A. I'. Akunoneproe oomectBo «M3narenberBo «IIpocBemenuey
OI'D. MATEMATUKA. TunoBble 3k3aMeHaIlMOHHbIE BapuaHThl. 36 BapuanToB. [loa penakiueit

. B. Slmenko. OO0 «M3natenbcTBo «HanmonansHoe oopazoBanuey, 2025 r.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bu6nmoreka [IOK

https://www.yaklass.ru/

https://foxford.ru/

https://uchi.ru/

https://oblakoz.ru/

https://resh.edu.ru/

https:/fipi.ru/
https://infourok.ru/

http://festival.1september.ru

https://media.prosv.ru
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