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y. HHaran-Mopumn, 2024 r.
HNOACHUTEJBHAASA 3AIINCKA

Pabouas nporpamMma Kypca <<F€OM€TpI/I$I>> JIIsL 9 k1acca cocTaBlicHa Ha OCHOBE
HOpMaTI/IBHI)IX AOKYMEHTOB:

- ®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 oOpa3oBaHuud B
Poccniickon ®@enepanumy;

- npuka3za Munnpocsemenust Poccun ot 22.03.2021 Ne 115 «O6 yTBep)aeHUU
[Topsinka opraHum3andd M OCYLIECTBIIEHUS OOpa30BATEIbHOW MAEATEIBHOCTH IO
OCHOBHBIM  0O01Ie00pa3oBaTelbHBIM  MporpaMmaM  —  00pa30BaTEIbHBIM
IporpaMmaM HayaJbHOIO OOIIEro, OCHOBHOI'O OOIIEro M CpeaHero oOuIero
oOpa3zoBaHUsD;

- npuka3za Munmnpocsemennst Poccun ot 18.05.2023 Ne 370 «O6 yTBepKIaeHUU

dbenepanbHOl 00pa30BaTEIBLHON IMPOTPaMMbl OCHOBHOT'O OOIIEro oOpa3oBaHUs»
(manee — ®OII OO0);

- npuka3za Munnpocsemenusi Poccun ot 31.05.2021 Ne 287 «O06 yTBepKIeHUU
dbeneparTbHOTO TOCYAapCTBEHHOTO 00pa30BAaTENIbHOTO CTaHJapTa OCHOBHOTO
obmero obpazoBanus» (nanee — DI'OC OOO TpeThero MOKOJICHUs);

- ycraa MAQOY «laran-Mopunckas COLL»

-OCHOBHOM oOpa3oBatenbHOM mporpammbr OO0,

['eomerprsi Kak OIWH W3 OCHOBHBIX pAa3lIENIOB IIKOJBLHOW MaTEMaTHKH,
UMEIOIINNA CBOEH 1eIbI0 00€CTIeUnTh M3YYEHUE CBOMCTB U pa3MepoB Quryp, ux
OTHOIICGHWH W B3aUMHOE pACIIOJIOKCHHE, ONMHUPAeTCs Ha  JIOTUYECKYIO,
J0Ka3aTeNbHy0 JHHUIO. L[eHHOCTh M3yueHUs: TEOMETPUHM Ha yPOBHE OCHOBHOTO
o011ero 0opazoBaHus 3aKIIOYACTCS B TOM, YTO OOYYAIOLIUIICS YUUTCS MTPOBOAUTD
JOKa3aTeNbHbIE PACCYXKACHUS, CTPOUTD JIOTUYECKHAE YMO3AKIIIOUSHHS, IOKA3bIBATh
WUCTHHHBIC YTBEPXKICHUS M CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCy X JeHUs «OT TPOTUBHOTO», OTJIMYaTh CBOMCTBA OT MPHU3HAKOB,
(dbopMyIHpoBaTh 0OpATHBIC YTBEPKICHUS.

Bropoii 1enpl0 W3y4YeHHS TEOMETPHH SIBISIETCS KCIIONb30BaHHE €€ Kak
MHCTPYMEHTA MPHU PEIICHUU KaK MaTEeMaTHYECKHUX, TaK W IMPAKTUYECKUX 3ajad,
BCTPEYANOIIUXCA B pealbHONW KU3HU. OOydYaromuiics JJOJDKEH HAyYHThCS
OIIPEICIIUTh TEOMETPUIECKYIO0 (QHUTYpy, OMUCATh CIOBAMHU JAHHBIA YEPTEK WU



PUCYHOK, HANTH TUIONIAAbh 3€MEJIBHOTO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJIUHY
ONTOBOJIOKOHHOIO KaOenss wiu Tpedyemble pa3Mepbl Tapaxa Uisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BBIYMCIUTENbHAS JIMHUS B W3yYCHUU T€OMETPHHU.
[Ipu pemienuun 3aa4 NpPakTUYECKOTO XapakTepa OOYYaIOIIMIICS YYUTCS CTPOUTH
MaTeMaTUYeCKHEe MOJIEJIM  peajbHbIX JKU3HEHHBIX CHUTYyallMil, MPOBOAUTH
BBIYMCIIEHUS U OLIEHUBATh aJIEKBATHOCTD MMOJYYEHHOI'O pe3yJibTaTa.

KpaitHe BakHO TOAYEPKUBATH CBSI3M TEOMETPUM C JAPYTUMU Y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIOIL30BaTh OMPENCICHHUS T€OMETPUUECKUX QUTYp
U TIOHSATHH, EMOHCTPHPOBATH MPUMEHEHUE MOJYYCHHBIX YMEHHU B (U3HKE U
TeXHUKE. OTH CBA3W HauOoyiee spKO BUAHBI B TeMax «BeKTopsy,
«Tpuronomerpuyeckne cooTHomeHus», «Meton koopauHaT» u «Teopema
[Tudaropar.

VYuebnbiii Kypc «l'eoMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIC Pa3Jeibl
comepxkanusi: «['eomerpuueckue ¢urypsl U uX CcBoHcTBa», «U3mepenue
F€OMETPUUECKUX  BEIUYMH», «JlekapTOBbI KOOpPAMHATBI Ha  IUJIOCKOCTHY,
«Bekrops», «/[BrxkeHus miuockoctn», «lIpeodpasoBaHus nogo0ous».

Ha usyuenue ydyebHoro xypca «l'eomerpus» oTBomutcs: B 9 kimacce — 68
4yacoB (2 Jaca B HEJICIIO).



COILEPKXAHUE OBYUYEHUA
9 KIIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O gmo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOpMyIIbI IPUBEACHUS.

Pemienne TtpeyrosbHukoB. Teopema KOCHMHYCOB M TEOpEMa CHHYCOB.
Peumienne npakTHUECKHMX 3aJad C MCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue mogoous. [TomoOme COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O mNpPOU3BEIECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJpaTe KacaTeIbHOM.

Bektop, amuHa  (MOIynb)  BEKTOpa, COHAIPAaBJICHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO ~ HAIPaBJICHHBIE  BEKTOPHI, KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIlEpallMM HAJ BeKTOpaMu. PasnolkeHue BEKTOpa IO ABYM
HEKOJUIMHEapHbIM BekTopaM. KoopamHatel BekTopa. CKaJsSIpHOE NPOU3BEICHHE
BEKTOPOB, IPUMEHEHHUE JIJIS1 HAXO0KICHUS JUIMH U YTJIOB.

JIekapTOBBI KOOPAMHATHI HA IJIOCKOCTU. Y PAaBHEHUS INPSMOU U OKPYKHOCTHU
B KOOpPJMHATAX, IIEPECEUCHUE OKPYKHOCTEN M NpAMBIX. MeToa KOOpAUHAT U €T0
IPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJBHUKHU. JlnmuHa OKpyxHOCTH. ['pamycHas u
paguaHHas Mepa yIyia, BBIYMCIEHUE JUIMH Iyr OKpykHocTeu. Ilnmomans kpyra,
CEKTOpa, CErMEeHTA.

JIBUKEHUSI TUIOCKOCTH U BHYTPEHHHE CUMMETpUU (Quryp (3jeMeHTapHbIe
npeactasienus). [lapannensHblit nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBbI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJibTaThl OCBOCHMS MpOrpamMMbl y4yeOHOro Kypca
«I"eomeTpus»» XapaKTEpHU3yHOTCH:

1) naTpuoTHYeCKOe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W  HACTOSIIEMY POCCHUUCKOU
MaTe€MaTUKH, LEHHOCTHbIM OTHOUIEHHWEM K  JOCTH)KEHHMSIM  POCCHUICKUX
MaTEMaTUKOB M POCCUICKOM MAaTeMaTHUYECKOW IIKOJIBI, K HCIOJIb30BAHUIO ITHX
JOCTHKEHUW B IPYTUX HAyKaX U MPUKIAJAHBIX cepax;

2) rpakaaHcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINIOJHEHHUIO 0053aHHOCTEN I'paXk/IaHWHA M pean3aliy ero
npaB, NPEICTaBICHHEM O MaTEMaTHYECKUX OCHOBaX ()yHKIMOHMPOBAHMS
pPa3IUYHBIX CTPYKTYp, SIBICHUH, MPOLEAYP IPaKJAHCKOro 00IiecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHUIO ITHUECKUX MPOOIIEM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUI HAyKH, OCO3HAHUEM Ba)KHOCTH
MOPAJIbHO-3TUYECKHUX ITPUHIUIIOB B ACSTEIBHOCTH YUYEHOTO;

3) TpyAOBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YaCTHE€ B PpEIIEHWU MPAKTUYECKUX 3a/1ad
MaTeMaTU4YeCKOM HalpaBICHHOCTH, OCO3HAHHEM BAa)XKHOCTH MAaTeMaTH4ECKOIro
o0Opa3oBaHMsI Ha NPOTSHKEHUU BCEH JKM3HM JUI YCHEIIHOM MpodeccHoHaTbHOM
JESTENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MIOCTPOEHUEM MHIMBUYAIbHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K SMOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHM, pacCyXICHUH, YMEHUIO BUACTH
MaTeMaTU4YECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTalMeld B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
NPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, MPUPOJBI U
oOmiecTBa, MOHUMAHUEM MaTeMaTHYeCKOM HayKu Kak cdepbl ueIOBEUYECKOM
JEATENBHOCTH, JTANOB €€ pa3sBUTUSA M 3HAYUMOCTH IS Pa3BUTHs LIMBUIM3ALMUU,
OBJIAJICHUEM SI3bIKOM MaTE€MaTUKH U MAaT€MaTU4YECKOW KYJIbTYypOH Kak CpPeACTBOM
MO3HAHWA MHpPA, OBJIAJIEHUEM IPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NESTENbHOCTH;



6) ¢usuyeckoe BocnuTtanme, (popmMupoBaHHMe KYJbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0JIArONOJIyYns:

FOTOBHOCTBHIO MPUMEHSTh MATEMAaTHUUYECKHE 3HAHUA B HMHTEPECAX CBOETO
3I0POBbs, BEACHUS  3J0POBOTO  00pa3a  KU3HM  (3J0pOBOE  MHUTAHUE,
cOQTaHCUPOBAHHBIH PEXKUM 3aHATHM M OTIbIXa, peryisgpHas ¢Gu3ndeckas
aKTHUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pPeQIEKCUM, MPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO0 K€ IpaBa JPYroro 4ejaoBeKa;

7) 3K0J10rH4ecKoe BOCIIUTAHUE:

OpPUECHTAlMEN HA NMMPUMECHEHHE MATEMATUUECCKUX 3HAHUM I PEIICHUS 3a]a4
B 00JIACTM COXPaHHOCTH OKPYXKAIOIIEeW CpeJbl, IUIAaHUPOBAHUS IIOCTYIIKOB U
OIIEHKM HX BO3MOKHBIX TIOCJIEACTBUM ISl OKPYX AKOUIEH Cpelbl, OCO3HAHHEM
r100aJILHOTO XapakTepa SKOJIOTMYECKUX MPOOJIeM U MyTeW UX pelieHus;

8) agmanTanusa K M3MEHAKIIUMCS YCJOBHUSM COUMAJIBbHOM U NMPHUPOTHOM
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCJIOBUSIX HEOMNPEACIEHHOCTH, MOBBILIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTHUYECKYIO IESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTBCS Yy JPYTHX JIOJICH, MpHOOpEeTaTh B COBMECTHOMN ACATEILHOCTH
HOBBIC 3HAHMS, HABBIKM M KOMIIETECHIIUN U3 ONbITA JPYTHX;

HEOOXOMMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAaHHMK, B TOM YHCIIE
(dhopmMyIHpOBATH UJIEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTAX U SBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEMN, INIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTUPOBATH
MIPUHAMAEMbIe pelIeHus] W JeHCTBUS, (OPMYJIHPOBATh W OIICHWBATH PHUCKH M
MOCJIeICTBUSA, (POPMUPOBATH OIIBIT.

METANIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/bHBbIC YHUBEPCAJIbHbIE yYeOHbIE 1eiCTBUA

ba3oBble Jlornueckue AedcTBUA:

e BBISBIATh U XapPAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMAaTUUYECKUX
OOBEKTOB, TOHATUW, OTHONICHWW MEXIy MOHATHUSIMHU, (HOPMYyIUPOBATH
ONPENICIICHUSI  TOHATUM, YCTAaHABIMBATH  CYIIECTBCHHBIM  IPHU3HAK
KJaccuuKali, OCHOBaHUSA JUIsi OOOOIIEHUS M CpaBHEHUS, KPUTEPUU
MPOBOJIUMOTO aHAJIN3A;

e BOCHpPUHHMMATH, (OPMYJIUPOBaTH U  NPEOOPA3OBBIBATH  CYXKIACHUS:
YTBEpJAUTEIbHBIE W OTpHUIATEIbHBIC, CAMHUYHBIC, YacCTHBIE M OOIIue,
YCJIOBHBIE;



BBISIBIISIT ~ MAaTeMaTHYEeCKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTUBOpedrsi B (akTaxX, [JaHHBIX, HAOMIONEHHUSX W YTBEPKICHUSX,
npeaiaraTb KPUTEPHUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTHBOPEYHH;
JIeNaTh BBIBOJBI C HCIIOJIH30BAHUEM 3aKOHOB JIOTWKH, JACTYKTHUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIOUCHUI 110 aHAIOTHH;

pa3dmpaTh JT0Ka3aTelbCTBA MAaTEMATHUECKUX YTBEPXKIACHHM (TIPSMBIC U OT
MPOTUBHOTO0), TPOBOJUTH CAMOCTOSATEIBLHO HECIOXKHBIE J0Ka3aTeIbCTBA
MaTeMaTH4ecKux (HaKTOB, BBICTpPAWBATh APTYMEHTAIMIO, MPHBOJIUTH
MPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelIieHus y4eOHOM 3amauu (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pENICHUS, BBIOMpaTh HaWOoOJIee TOAXOMAIMNNA C YYIETOM
CaMOCTOSATEITLHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarebcKue 1eMCTBUA:

HCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENIbCKUN WHCTPYMEHT IO3HAHUSA,
(GbopMyIMpOBaTh BOIPOCH,, (PUKCUPYIOUIME MPOTUBOpEUUE, MNpodIiieMy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh KMCKOMOE M JIaHHOE, (POPMHUPOBATH
TUIOTE3Y, ApTYMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

MPOBOJUTH IO CAaMOCTOSATEIBHO COCTABICHHOMY TIUIaHY HECIOXXHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTU4eCKOro 00beKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTy COOOI;
CaMOCTOSITENTbHO (HOPMYIHPOBaTh 000OIIEHUS U BBIBOJBI MO PE3yJIbTaTam
MPOBENEHHOTO HAOJIOICHUSI, HUCCIIEIOBAaHUS, OIICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IIEHUIA;

IIPOTHO3UPOBAaTh BO3MOYKHOE pAa3BUTHE MPOLECCA, a TAKXKE BBIJBUIaTh
IIPEATIOIOKEHUS O €T0 Pa3BUTUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALIMM, JAHHBIX,
HEOOXOIMMBIX JJIs1 PELICHUS 3a7a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATb W HHTEPIPETHPOBATH
MH(POPMAIMIO PA3IMYHBIX BUAOB U (OPM IPEICTABICHHUS;

BbIOMpaTh (GoOpMy MpeAcTaBiIeHUS HMHPOPMALUMU U HWILIIOCTPUPOBATH
pellaeMble 3a7a4yd CXeMamu, JuarpaMMaMH, HWHOW Trpadukoil u HXx
KOMOWHAIIMSIMHU;

OLIEHUBATh HAAEKHOCTh HMH(OPMALMU IO KPUTEPHUSIM, MPEATIOKEHHBIM
YUHUTENEM WIH CPOPMYIHPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHI/IKaTI/IBHl)Ie YHuUBEpPCAJIbHLIC y‘leﬁﬂble HeﬁCTBHH:

BOCIIPUHUMATh U (HOPMYIUPOBATH CYKICHUSI B COOTBETCTBHH C YCIOBUSIMU
U LEJISIMU OOIIEeHHUs], SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pEeUIeHUs
3a71a91, KOMMEHTHPOBATH TMOTYUICHHBIN pe3ysIbTar;

B X0JIe 0OCYKJICHHS 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOH TEMBI,
pOOJIeMBI, PEIIaeMON 3a/1auu, BBHICKA3bIBaTh UJCH, HAICIICHHBIE Ha TIOWCK
pEIICHHs, COMOCTABIATh CBOM CYXACHUS C CYXICHUSIMH JAPYTHX
YYaCTHUKOB JHajora, OOHAPYKMBAaTh PAa3IMYUE M CXOJCTBO IO3WIUH, B
KOPpEKTHOU popme hopMyTupOBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
MIPEICTABIIATh pe3yNbTaThl  pEUICHUS 3a/1a4H, IKCIIEPUMEHTA,
HCCJIeIOBAHUS, IPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh (hOpMAT BHICTYILIICHUS
C y4€TOM 3aja4 MPE3CHTAIMHA U OCOOCHHOCTEH ayIUTOPUU;

MMOHUMAaTh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHINBUY ATbHON
paboThI MPU pPEeNICHUH YICOHBIX MAaTeMaTHICCKUX 3a1a9;

MPUHUMATh 11€Jh COBMECTHOU JESITENbHOCTH, TUIAHUPOBATh OPTaHU3AIUIO
COBMECTHOH paboOThI, pachpeneisTh BUAB pabOT, JJTOroBapUBaThCH,
o0Cy»XIaTh MPOLECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKHUX
JIIO/ICH;

y4acTBOBaTh B TPYyHmHoBBIX ¢dopmax paboTel (0OCYyXKIeHUs, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U IPYTHE), BHITOJHATH CBOIO YacTh PaOOTHI
U KOOPJWHHUPOBATH CBOWU JICUCTBHS C JPYTUMH WICHAMH KOMAaH/IbI,
OIICHMBATh KAaueCTBO CBOErO BKJaJa B OOMIUN TMPOMYKT IO KPUTEPHSIM,
chOpMyITMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

PeryisiTuBHBIC YHUBEpPCAJIbHbIE Y4eOHBIC 1eiiCTBUA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, JITOPUTM peIlIeHUs 3ahauu (WM €ro
9acTh), BBIOMPATh CIIOCOO PEIICHHS C YYETOM HMEIOIIMXCS PECYpCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTUpPOBaTh M KOPPEKTUPOBATH
BapUaHThI pelIeHUI ¢ Y4ETOM HOBOM MH(OpMAIUK.

CﬂMOKOHTpOJ’Ib, 3MOHI/IOHa.IILHLII71 HHTEJIJICKT.

BJIQJIETh CIIOCOOAMM CaMOITPOBEPKH, CAMOKOHTPOJIS IIpoIiecca U pe3yJibrara
pEILICHUsI MATEMATUYECKOM 3a/1auu;

MPEIBUAETh TPYJIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEIICHUU 33/1a4H,
BHOCHUTH KOPPEKTHBBI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBHCTB,
HaWJICHHBIX OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3yJIbTaTa JESITEILHOCTH MOCTABJICHHON LIEJIH U
YCIOBUSIM, OOBSCHSTh MPUYUHBI JOCTHXKCHUS WM HEIOCTIKCHUS 1IeJH,
HAXOJIUTh OMHUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI



K xoniy oOyuenus B 9 kuacce oOydYaromIMiiCS TOJNYYHUT CIIETYIOIIHE
MpeMETHBIE PE3YIbTATHI:

3HaTh TPUTOHOMETpHUUYECKHE (YHKIMH OCTPHIX YIJIOB, HAXOOUTh C UX
MIOMOIIBIO PA3IMYHBIE BJEMEHTHI MPSMOYIOJBHOTO TPEYroJbHUKA («pEelieHue
IPSIMOYTOJIbHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIIBIO KaTbKYJISITOPA) AJTUHBI
Y yTJIbI 1J1S1 HETAOJIMUHBIX 3HAUYCHUM.

[Tomp3oBaThCs hopMyliaMu MPUBENCHUS W OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM JJISI HAXOXJICHHUS COOTHOIIEHUN MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMH.

Hcnonb30BaTh TEOPEMbI CHHYCOB U KOCUHYCOB JIJISI HAXO0XKICHUS Pa3TUIHBIX
AJIEMEHTOB TPEYIrOJIbHUKA («pEUIeHUE TPEYroJbHUKOBY»), MPUMEHSITh HUX MpHU
pElIEHNH TeOMETPUYECKHX 3a]ad.

Brnagets moHsTHSIMH  npeoOpazoBaHMs  TOJOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX puryp. [1onp30BaThCS CBOMCTBAMU MOI00UST MPOU3BOJIHHBIX
buryp, yMeThb BBIUMCISATH JJIUHBI W HAXOAWTHh YTABl y TOMOOHBIX (uryp.
[IpuMeHsATH CBOMCTBA MOMOOMS B MPAKTHUYSCKUX 3ajadax. YMETh IPUBOIUTH
IpUMEPbI TOJIOOHBIX QUTYP B OKPYIKAIOIIEM MHUpE.

[Tonp30BaThCA TEOPEMAMU O TPOU3BEACHUHN OTPE3KOB XOPJ, O MMPOU3BEICHUHN
OTPE3KOB CEKYILIUX, O KBAPATE KaCATEIbHOM.

[Tonb30BaThCA BEKTOpAMH, MOHWMATh MX TC€OMETPUUYECKUN U (PU3MUECKHI
CMBICII, MPUMEHSATh HMX B PEIICHUU TCOMETPUYECKUX U (PU3NYECKUX 3ajad.
[IpuMeHsTh CKaISIPHOE MPOU3BEICHNE BEKTOPOB sl HAXOXKIECHUSI IJIUH U YIJIOB.

[Tonp30BaTbCs METOJOM KOOPAMHAT HA IUIOCKOCTH, HPUMEHATh €ro B
pELIEHNH T€OMETPUUYECKUX U MPAKTUYECKUX 3aad.

Bianerp MOHATHSAMU TPABWJIBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI JYyTU OKPY>KHOCTH W pPaJlMaHHOW MEphI yIJia, YMETh BBIUUCIATH ILJIOIIAIb
Kpyra u ero yacteid. [I[puMeHsTh oyuyeHHbIe YMEHHS B TPAKTUUECKUX 3a/1auax.

Haxonute ocu (Wi TEHTPHI) CUMMETpUH (UTYp, TPUMEHSTH JBHKCHUS
IJIOCKOCTH B MPOCTEUIINX CIIyYasiX.

[IpuMeHATh TONyYEHHbIC 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEMAaTHUYECKHE
MOJIEJH YISl 3a/1a4 pEAJIbHOM KU3HU U MPOBOAUTH COOTBETCTBYIOIIME BBHIUUCIICHUS
C TPUMEHEHHEM TMOoM00UsI W TPUTOHOMETPUUECKUX (YHKIUN (MOJB3YSACh, TIE
HEO00X0IUMMO, KaJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

9 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m KonrtpoJsbnsie | IIpakTnyeckue
NMPOrpamMMblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 Tpuronomertpusi. Teopembl KOCUHYCOB 1 16 1 bubmmoreka [IOK
CHHYCOB. Penienue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2¢
) [IpeobpazoBanue mogodus. Merpudeckue 10 1 bubnuoreka [IOK
COOTHOLIECHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2¢
but6mmoreka [JOK
3 Bexropet 12 ! https://m.edsoo.ru/7f41al2c
4 i OCKOCTI 9 | bubnmnoreka [JOK
CAPTOBB KOOP/IHATEI Ha TT https://m.edsoo.ru/7f41al2c¢c
[IpaBunbHBIE MHOTOYTONIBHUKH. JljTHA
5 P Y L KDV a g bubmuoreka [JOK
OKPYHHOCTH 1 HJ'IOHIaI[U pyra. https://m.edsoo.ru/7f41al2c
Brrunciienue momanei
bu6nuoreka [JOK
6 JIBIDKCHHA M10CKOCTH 6 https://m.edsoo.ru/7f41al2c¢
7 [ToBTOpenue, 06001IeHNE, 7 ) bu6nunoreka [JOK
crucTeMaTu3aluvs 3HaHUI https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
KoanvecTBo yacos JIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThI padoTbI
pecypchl
Ornpenenenue
1 TPUTOHOMETPUUYECKUX (PYHKLIMN 1 bubmmorexa LIOK
P P YHE https://m.edsoo.ru/8a1424bc
yrioB ot 0° o 180°
2 DopMyIIbl IPUBEACHUS 1
3 Teopema KOCUHYCOB 1 bubmmorexa [JOK
P Y https://m.edsoo.ru/8a14336¢
4 TeopeMa KOCUHYCOB 1
5 Teopema KOCUHYCOB 1 bubmmorexa [JOK
P Y https://m.edsoo.ru/8al42d5e
bubmuoreka [JOK
6 Teopewa criycos ! https://m.edsoo.ru/8al42e8a
7 Teopema crHyCOB 1
Teopema cuHycOB 1
9 HaxoxneHnue mjivH CTOPOH U | bubnuorexa [JOK
BEJIMUUH YTJIOB TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
bu6mmoreka [IOK
1 P 1
0 CUICHHAC TPEYTOILHHKOB https://m.edsoo.ru/8al42ac0
11 Pemienue TpeyroabHUKOB 1 bubmorexa HOK
pey https://m.edsoo.ru/8al42ac0
12 Pemienne TpeyroibHUKOB 1 bubmmorexa [JOK

https://m.edsoo.ru/8al42ac0




bu6mmoreka [JOK

13 P
CHICHHE TPEYTOTLHIKOB https://m.edsoo.ru/8al42ac0
14 [IpakTHueckoe NPUMEHEHNUE TEOPEM bubnnorexa [JOK
CHUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al142c3c
15 [IpakTHueckoe MpUMEHEHNE TEOPEM
CHUHYCOB ¥ KOCUHYCOB
KonTponbhas pabota no teme bubnuorexa [IOK
1 6 " "
Pemienune TpeyroiabHUKOB https://m.edsoo.ru/8a14392a
17 [TonsaTHe 0 mpeobpazoBaHUU bub6nuoreka [IOK
noao0us https://m.edsoo.ru/8a143ab0
13 COOTBETCTBEHHBIE JIEMEHTHI bubmuorexa [JOK
oJI00HBIX Uryp https://m.edsoo.ru/8al43de4
19 CoOTBETCTBEHHBIE ATIEMEHTHI
oJI00HBIX Uryp
Teopema o pou3BeICHIUHN OTPE3KOB
20 XOpA, TEOpeEMaA O MPOU3BEIECHUN bubnnorexa [JOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8a14406e
KBaJipaTe KacaTeJIbHOU
Teopema o pon3BeEHUH OTPE3KOB
21 XOp, TEOpeEMa O MPOU3BEICHUN bubmmorexa [JOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8al441a4
KBaJlpaTe KacaTelabHOU
Teopema o npon3BeIEHUHN OTPE3KOB
” XO0pJ, TEOpeMa O IPOU3BEICHUN bubnnorexa [JOK
OTPE3KOB CEKYLIUX, TEOpEMA O https://m.edsoo.ru/8al442da
KBaJpaTe KacaTeJIbHOU
” [IpumeHneHne TeopeM B peLIEHUH bubnmoreka [IOK

TCOMCTPHUYCCKUX 3aaa4d

https://m.edsoo.ru/8a143f06




24 [IpumeneHne TeopeM B peLIEHUU bubnuorexa [JOK
reoOMEeTPUYECKUX 3a1a4 https://m.edsoo.ru/8al443fc
)5 [IpuMeHeHne TeopeM B peleHnn bubnnorexa [JOK
reoOMEeTpUYECKUX 3a1a4 https://m.edsoo.ru/8a144578
KonTponbhas pabota no teme
26 "TIpeoGpa3oBanue moxoous. bu6mmoreka [IOK
Metpuueckre COOTHOIIEHUS B https://m.edsoo.ru/8a1447a8
OKpY>kHOCTH"
OmnpenencHue BEKTOPOB.
27 (DninquKHﬁ " I‘eOMIe)T HYECKUU bubmorexa LIOK
p https://m.edsoo.ru/8a144960
CMBICJI BEKTOPOB
)3 CrnoxeHue 1 BBIYUTaHNE BEKTOPOB, bubnuoreka [IOK
YMHOXXEHHE BEKTOPA Ha YUCIIO https://m.edsoo.ru/8al44a8c
79 CrnoxeHue 1 BBIYUTAaHNE BEKTOPOB, bubnnorexa [JOK
YMHOXEHHUE BEKTOPA HA YUCIIO https://m.edsoo.ru/8a144d52
30 CrnokeHue ¥ BRIYMTAHHUE BEKTOPOB,
YMHOKE€HHE BEKTOpa Ha YUCIIO
31 Paznoxxenue BekTopa 1o ABymM
HEKOJUIMHEAPHBIM BEKTOpaM
bu6nuorexa [JOK
32 Koopnunatel BekTopa
P2 p https://m.edsoo.ru/8al44fbe
CkaapHoe Ipou3BeIcHIE
33 BEKTO pOB ercl)) MPUMEHEHUE IS bubmmorexa [IOK
POB, P A https://m.edsoo.ru/8a14539¢
HAXOXKJIEHUS JUTMH U YTJIOB
CkansgpHoe Npou3BecHUE
34 BEKTO pOB ercl)) OpUMEHEHHUE I bubmorexa LOK
POB, P A https://m.edsoo.ru/8al14550e
HAaxO0JICHUS JIJTUH U YTJIOB
35 Permienue 3agad ¢ moMoIb0 bu6nunoreka [JOK




BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemnenue 3agad ¢ MOMOIIBIO bu6nuoreka [JOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 IIpuMeHeHnEe BEKTOPOB U1
pelieHus 3aaa4 pU3uKu
38 KonTponbHas pabota mo Teme bu6mmoreka [IOK
"BekTopsr" https://m.edsoo.ru/8a145b08
19 JlexapToBbI KOOPIMHATHI TOYEK Ha
IJIOCKOCTH
bu6nmoreka [IOK
40 YpaBHeHue npsmoit
p p https://m.edsoo.ru/8a145c48
41 YpaBHeHHE PAMOI
bu6mmoreka [JOK
42 YpaBHEHHE OKPY>KHOCTHU
P Py https://m.edsoo.ru/8a14635a
13 Koopannatsl Touek nepeceueHus bubnuorexa [JOK
OKPYKHOCTH Y TIPSMOU https://m.edsoo.ru/8a146620
Meroa KOOpAMHAT NPH PELICHUN
44 reOMETPUYECKUX 3aj1ay,
MPaKTUYECKHUX 3a/1a4
Meroa KOOpAMHAT NPU PELICHUN
45 r€OMETPUYECKHX 3a/1a4,
MPAKTUYECKUX 3a]1a4
Meroa koOopAMHAT NpPU PELICHUN
46 F€OMETPUYECKHX 3a/1a4,
MPaKTUYECKUX 3a/1a4
KonTponbhas pabota mo teme
" bubmuoteka [{JOK
47 JlexapToBbI KOOpPIMHATHI Ha

miIockocty"

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




HpaBI/IJ'IBHHC MHOT'OYT'OJIbHHUKH,

bu6mmoreka [{OK

48
BBIUHCJICHUE X DJIEMEHTOB https://m.edsoo.ru/8al46fda
bu6mmoreka [IOK
49 Y .
Meno . JLHHa OKpYKHOCTH https://m.edsoo.ru/8a1472¢8
bu6mmoreka [IOK
>0 Hucno x. Jlmuna okpysHoCTH https://m.edsoo.ru/8al4714c
51 JnmuHa 1yru OKpY>KHOCTH
bu6mmoreka [IOK
>2 Panuannas mepa yria https://m.edsoo.ru/8al4714c
53 IImomane kpyra, cekTopa, CErMEHTa bubnmorexa [IOK
tab Kpyra, pa, https://m.edsoo.ru/8a147426
54 IImomane Kkpyra, cekropa, CErMEHTa bubnmorexa [IOK
tHab Kpyra, pa, https://m.edsoo.ru/8a147750
55 ITmomane kpyra, cekropa, cCerMeHTa bubnnorexa LIOK
tHasb Kpyra, pa, https://m.edsoo.ru/8a147750
56 TlonsaTue o IBMKEHUH INIOCKOCTH buGnnorexa LIOK
a https://m.edsoo.ru/8al147c82
57 ITapanienpHblii mepeHoc, HOBOPOT bubmorexa LOK
P p ’ P https://m.edsoo.ru/8a147f16
58 [TapayuienbHBIN IEpEHOC, IIOBOPOT bubmorexa LOK
p p ? p https://m.edsoo.ru/8al147f16
59 [TapannenbHbIN IEPEHOC, TOBOPOT
60 [TapannenbHblil nepeHoC, TOBOPOT
[Ipumenenue nBUKEHUN ITPU bub6nuoreka [IOK
61
peueHnn 3aaa4d https://m.edsoo.ru/8a1480e2
62 Konrtponsnas padora no remam

"ITpaBHIIbHBIE MHOTOYTOJIBHUKH.
OKpyX)HOCTb. [IBHKEHUS




II10cKocTH"

63

[ToBTOpenue, 0600IIEeHNE,
cUCTEMaTH3aIns 3HAaHUH.
H3MepeHne reoMeTpruIecKux
BeNMYUH. TpeyroapHuKH

bu6mmoreka [{OK
https://m.edsoo.ru/8a148524

64

[ToBTOpenwue, 060061eHNE,
cUCTEMaTH3aIns 3HaHUH.
[TapannensHble 1
MEePIEHINKYIISIPHBIC TIPSMBIE

bubmuoreka [JOK
https://m.edsoo.ru/8a148650

65

[ToBTOpenue, 06001IEHNE,
CUCTEMaTU3aLUs 3HAHUM.
OKpy’>KHOCTb U KPYT.
I'eomeTpuueckue nocTpoeHusl.
VYTIBl B OKPYKHOCTH

66

[ToBTOpenwue, 06001eHNE,
CHUCTEMAaTU3aIUs 3HAHUMH.
BHHC&HHI)IG " OIIUCAHHBIC
OKPY)KHOCTI/I MHOFOYI‘ OJIBHUKOB

67

Hrorosas KoHTpoOIbHAsE paboTa

bubmuoreka [JOK
https://m.edsoo.ru/8a148920

68

[ToBTOpenue, 06001IeHNE,
CUCTEMAaTH3aIns 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

» 'eomerpus, 9 xnacc/ Mep3nsak A.I'., ITononckuii B.b., SIkup M.C.; ox
penakuueit [logonasckoro B.E., O01ecTBo ¢ orpaHu4eHHON
oTBeTcTBeHHOCThIO M3narenbckuil uentp « BEHTAHA-I'PA®y;
AxnmonepHoe obmectBo «M3aarenscTBo «IIpocBerienne»
METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJISA

A.I''Mepansk, B.I'.ITonouckuii, M.C.Akup. I'eomerpus 9 kiacc:
nunakTHaeckue Mmatepuansl. M.: Bentana-I'pad, 2021

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET

https://www.yaklass.ru/?a=

https://skysmart.ru/

https://uchi.ru/teachers/lk

https://foxford.ru/?utm referrer=https%3A%2F%2Fyandex.ru%2F



https://www.yaklass.ru/?%D1%8F=
https://foxford.ru/?utm_referrer=https%3A%2F%2Fyandex.ru%2F
https://uchi.ru/teachers/lk
https://skysmart.ru/

