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MNOSICHUTEJIBHAS 3AITUCKA
Pabouas nporpamma o npeamety «I'eomeTpus» i1 9 Kiacca COCTaBJIeHa Ha OCHOBE:
o denepanbHOTO rOCyAapCTBEHHOIO 00pa30BaTENILHOTO CTaHIApTa OCHOBHOTO OOILIEro
o0pa3oBaHMs, YTBEP:KIEHHOIO NpuKa3oM MuMHHUCTepCTBa MpocBemieHus Poccuiickoi
@eneparun ot 31 mas 2021 r. Ne287 (3apeructpupoBaH MUHUCTEPCTBOM IOCTULIMU
Poccuiickoit @eneparuu 5 utons 2021 r. peructpaunoHasiii Ne64101);
o IIpuxaza MunucrepcTBa npocsemenus Poccuiickoit @enepanun ot 18.07.2022 Ne568 «O
BHECEHMU MW3MEHEHMH B (QenepasbHbIil TOCyAapCTBEHHBIH 00pa30BaTEIbHBIA CTaHIAPT
OCHOBHOT'O 001Iero oOpa3oBaHHUs, YTBEPXKAECHHBIH NMpUKa30oM MUHHCTEPCTBA MPOCBELICHUS
Poccuiickoit @eneparuu ot 31 mast 2021 1. No287y;
o [Ipuxaza MunucrepctBa npocsenieHus: Poccuiickoit @enepanuu ot 18.05.2023 r. Ne370
«O06 ytBepxknaeHun (enepanbHO  00pa30BaTENBHOW MPOrpaMMbl  OCHOBHOTO  OOIIEro
o0Opa3oBaHU;
o [Ipuxaza Munucrepcra npocseunieHust Poccuiickoit ®@enepaunn ot 09.10.2024 Ne 704
"O BHECEHMM HM3MEHEHMH B HEKOTOpbIE MpuKa3bl MHHMCTEpCTBa NpocBelieHus Poccuiickoi
Odenepannn, Kacaronimecss GeaepaibHBIX 00pa30BaTEIbHBIX MPOrPaMM HAYaJIbHOTO OOIIETro
o0pa3oBaHMsl, OCHOBHOTO 00mero oOpa3oBaHUs U cpeaHero oobmero oOpa3oBaHus"
(3apeructpuponan 11.02.2025 Ne 81220);
° KoHnenmuu pa3Butusi MareMmaTtudeckoro oOpas3oBaHusi B Poccuiickoit ®Deneparuun

(YTBepkaena pacnopspkenueM [paBurtensctBa Poccuiickoit @enepaunu ot 24 nexadps 2013 r.
No 2506-p)

['eomeTpHst KaKk OJMH M3 OCHOBHBIX Pa3JleOB LIKOJIBHONM MaTeMaTHKH, UMEIOLIUI cBOeH
[EeNbI0 00ECNeYUTh H3YYEHHE CBOWMCTB M pa3MepoB (Uryp, MX OTHOIIEHHH U B3aUMHOE
pacoJIo’)KEHUE, OMMUPAETCSl Ha JIOTMYECKYIO, J10Ka3aTelbHYIO JIMHHIO. LIeHHOCTh H3ydeHHs
T€OMETPHUH Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs 3aKIIOYAETCS B TOM, YTO O0YyUaIOIIUNACS
YUUTCSI TPOBOJUTH JIOKA3aTENIbHBIE pACCYXJEHHs, CTPOUTh JIOIMYECKHE YMO3aKIIOUEHUs,
JI0Ka3bIBaThb MCTUHHBIE YTBEP)KIEHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOAWUTH
paccyXIeHHs «OT MPOTHBHOTO», OTJIMYATh CBOMCTBA OT NMPHU3HAKOB, (POPMYIHPOBATH OOpATHEIC
YTBEPKJICHHUSL.

Bropoii nienbio u3yueHus: reoMeTpuu SBISETCS UCHOIb30BAHUE €€ KaK MHCTPYMEHTa MpU
pEIIEHNH KaK MaTEMaTHUECKHX, TaK U IPAKTUYECKUX 3a/1a4, BCTPEYAOIUXCSI B PEAJIbHOM KU3HU.
OOyyaromuiicst T0JKEH HAayuUThCS OMPEICNIUTh FEOMETPUUECKYI0 (QUrypy, ONUCaTh CIOBaMHU
JAHHBIM YepTEX WIN PUCYHOK, HAWTH IUIOLIA/lb 3€MEIBHOI0 y4acTKa, pACCUUTATh HEOOXOIUMYIO
JUIMHY ONTOBOJIOKOHHOTO KaOemns Wiu Tpedyemble pa3Mepbl rapaxka JUisi aBTOMOOMIISA. DToOMy
COOTBETCTBYET BTOpasi, BBIUUCIUTENbHAS JIMHUS B M3ydyeHUM reomerpuu. llpu pemenun 3agau
IPAKTUYECKOT0 XapakTepa 00yJarolmuiics yUuTcs CTPOUTh MAaTEMAaTUYECKUE MOJENIN PEAbHBIX
KU3HEHHBIX CHUTyalluid, MPOBOAUTH BBIUMCIEHUS M OLEHHUBATh Aa/IeKBATHOCTh IOJIYYEHHOIO
pe3yJbTara.

Kpaiine BaxHO MOTUYEPKUBATH CBSI3M TEOMETPUU C APYTUMH YYEOHBIMH IpPEIMETaMH,
MOTHUBUPOBATh  HCIIONB30BaTh  ONPEACICHHUS  TIeOMETPUYECKHX (QUryp W TOHSTHIA,
JIEMOHCTPUPOBATh IPUMEHEHHE MOJTYYEHHbIX YMEHHUH B (PU3MKE U TEXHUKE. DTU CBSI3U HauboJee
SPKO BUJIHBI B TeMax «BekTopel», « TpuronoMerpuyeckie COOTHOLIEHU», « MeToa KOOpHHATY
u «Teopema IIudaropar.

VY4eOHnbili kypc «['eomeTpus» BKIIOYAET CJIEAYIOIIME OCHOBHBIE pa3leibl COAEPIKAHUS:
«l'eomeTrpuueckne ¢Qurypsl M ux CBoOHcCTBa», «l3MepeHne TreoMeTpUUYECKUX BEIUUUHY,



«/lekapToBBl = KOOpAMHATBI Ha IUIOCKOCTW», «BekTopel», «/IBUXKEHHS  IIOCKOCTHY,
«IIpeoOpazoBanus Nogo0Us».

Ha u3ydenne yueOHoro xypca «l'eomerpusi» B 9 kimacce orBoautcsi 68 yacoB (2 yaca B
HEJIEIIO).

BocnuraTenbHblii KOMIOHEHT YPOUHOH IEATEIBHOCTH paboyeil mporpaMMbl BOCITUTAHUS
MAOY COII Ne9 oTpakeH B KaJICHAAPHO — TEMATHYECKOM IJIAHUPOBAHUU B NyHKTE «Tema
YpOKa».

COJEPKAHUE OBYYEHUA
9 KJIACC

Cunyc, kocunyc, TanreHc yrioB ot 0 10 180°. OcHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO.
DopmyJibl IPUBEACHUS.

Pemenne TtpeyronbHukoB. Teopema KOCHMHYCOB U TeopeMa CHHYcoB. Pemenue
IPAKTUYECKUX 3a7a4 C UCIOIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pazoBanne mompodus. [1ogodMe COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o mpou3BeAECHNN OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEACHUU OTPE3KOB CEKYILUX,
TEeopeMa O KBaJIpaTe KacaTelabHOM.

Bekrop, nanuHa (MOIyJdb) BEKTOpa, COHAINPABICHHBIE BEKTOPHI, MPOTHBOIOIOKHO
HaIpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OINEpally HaJ
BeKTOpaMHU. Pa3nokeHue BeKTopa 1o JByM HEKOJUIMHEapHbIM BekTopaM. KoopauHaTel BeKTOpa.
CkanspHoe Mpou3BeICHNE BEKTOPOB, IPUMEHEHHUE JUIsl HAXO0XKICHUS JUIUH U YTIIOB.

JlekapToBbl KOOpAMHATBI Ha IIJIOCKOCTH. YPAaBHEHUS MPAMOM M OKPYXKHOCTH B
KOOpAMHATAaX, IEPECCUECHUE OKPYKHOCTEHN U MpsIMbIX. MeTo1 KOOpJMHAT U €r0 IPUMEHEHHUE.

[TpaBuibHBIE MHOTOYTOJIBHUKH. [{nKHa okpyxHOCTU. ['pasycHas U paauaHHast Mepa yria,
BBIYUCIICHHUE JUIUH yT OKpy>kHOcTei. [Tnomans kpyra, cekropa, CerMeHTa.

JIBIDKEHUS IJIOCKOCTH U BHYTPEHHUE CUMMETPUH (PUTYp (JIeMEHTAapHBIE MPEICTABICHUS).
[Tapannensusiii nepenoc. [ToBopoT.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOT'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE Ppe3yabTAThl OCBOCHHS MpOrpaMMbl yudeOHOro Kypca «l'eomerpusi»
XapaKTepU3yIOTCH:

1) maTpuoTHYeCcKoe BOCIIUTAHHE:

NPOSIBJICHUEM HHTEpeca K NPOLUIOMY M HACTOSIIEMY POCCHUHCKOM MAaTeMaTHKH,
LHEHHOCTHBIM OTHOLIEHUWEM K JOCTH)KEHHMSIM POCCHICKHX MAaTeMAaTUKOB U POCCUHCKOU
MaTEeMaTHUYECKOM MIKOJIBI, K UCIIOJIb30BAHHUIO 3THUX IIOCTI/DKGHI/Iﬁ B IpYyTHUX HAYKaX U NPUKITAIHBIX
chepax;

2) rpaaaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMOTHEHUIO OOS3aHHOCTEH TpakAaHMHA M pealu3allid €ro Tpas,
IpPEJCTAaBICHUEM O MaTEeMaTUYECKUX OCHOBAaX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJICHUH, TPOLEAYP I'pa)kIaHCKOro oO0IIecTBa (Hampumep, BBHIOOPHI, ONMPOCH), TOTOBHOCTBIO K



OOCYX/ICHUIO 3THYECKUX MpPOOJeM, CBA3aHHBIX C NMPAKTHUECKUM IMPHUMEHEHHEM JOCTHXCHHUN
HayKH, OCO3HAHHEM Ba)KHOCTU MOPAJIbHO-ITUUECKUX MPUHLUIIOB B I€ATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAaHOBKOW Ha aKTUBHOE yYacTHE B PEIICHUU MPAKTUYECKUX 3a7ad MaTeMaTHYeCKOi
HaNpaBJICHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTEMAaTUYECKOI0 00pa30BaHUs HA MPOTSHKEHUU BCEH
KHU3HH ISl YCHEITHOW TPO(eCCHOHANBHOM JEesITeIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYaJIbHOW TpPAeKTOPHUH O0Opa3oBaHUA U
YKU3HEHHBIX TJIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTMYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETHUYECKOMY BOCHIPHUSATHIO MaTEMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHU, pacCyKI€HUH, YMEHUIO BUJETh MaTeMaTHYECKUE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NO3HAHUS:

OpUEHTale B AESITEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4HBIX MpEACTaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YeJOBEKa, MPHUPOABI W O0OIIecTBa, NOHUMAaHHUEM
MaTeMaTHYeCKONM HayKH Kak cQepbl 4YeJOBEUECKON MAesITeNbHOCTH, ATAaloB €€ pa3BUTUSA U
3HAUMMOCTHU JJIs1 Pa3BUTHUS [IUBUIN3ALINH, OBJIAJICHUEM SI3IKOM MaTEMaTUKU U MaTeMaTHUYECKOU
KyJIbTYypOH Kak CpeICTBOM T[IO3HAHHUS MHUpPA, OBJIAJICHUEM TMPOCTEHIIMMH HaBbIKaMU
HCCJIEIOBATENBCKOM 1€ATEIbHOCTH;

6) puznueckoe BocnuTaHue, HPOPMUPOBAHUE KYJIbTYPbI 310POBbS H IMOIMOHAJIBLHOTO
0J1aronoyyms:

FOTOBHOCTBIO IPUMEHSTh MaTEMaTUUECKHUE 3HAHUSI B UHTEPECAX CBOETO 3/10POBbsI, BEACHMUS
3I0pOBOT0 00Opa3a >KU3HU (3I0pOBOE MUTAaHHE, COATAHCHPOBAHHBIM PEKUM 3aHATUA M OTIbIXA,
perynspHasi (pu3nueckass akTUBHOCTb), C(HOPMUPOBAHHOCTHIO HaBbIKa pedIeKCUU, MPU3HAHUEM
CBOETO MpaBa Ha OUIMOKY U TaKOTO K€ MpaBa JPyroro 4eIoBeKa;

7) 3K0JIOTHYECKOe BOCTINTAHUE:

OpUEHTallel Ha MPUMEHEHHE MaTeMaTHYEeCKUX 3HAHUM JUIs pelleHus 3ajqad B olnactu
COXPAHHOCTH OKpYXalollel cpepl, IMJIaHUPOBAHUS IIOCTYNKOB M OLIEHKHM HX BO3MOXKHBIX
MOCNEACTBUIA ISl OKPY>KaIOILIEH cpefbl, OCO3HAHUEM TJI00ANIBHOTO XapaKTepa SKOJIOTHUYECKHX
npoOJeM U MyTei uX pereHus;

8) aganTanus K H3MEHAIIMMCS YCI0BUAM COLUAILHON M MPUPOAHOII cpeibl:

TOTOBHOCTBIO K JIEHCTBHUSIM B YCJIOBHSIX HEONPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHYECKYIO JEeSTeNbHOCTh, B TOM YHCJE YMEHHUE YUUTHCS Y JPYTHX
Jro/ied, MpuoOpeTaTh B COBMECTHOM JESATEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIETECHIUH U3
OTIBITA IPYTHUX;

HEOOXOMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHUI, B TOM uucie GOpMyIUpPOBATH UIEH,
MOHSTHS, TUIOTE3bI 00 00BEKTaX W SBICHUSAX, B TOM YHUCJIE PaHEE€ HEU3BECTHBIX, OCO3HABATH
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCHIPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BbI30B, TPeOYIOUIMI KOHTpMEp, KOPPEKTUPOBATh MPUHHUMAEMble PEIIECHUS U JAEWUCTBUSA,
(GbopMyIIHpOBATh U OLIEHUBATH PUCKH U MOCIEICTBUS, JOPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiiCTBUS



Ba3oBble JJoruueckme aeicTrBus:

BBISBIIAITh U XapaKTEpU30BATh CYIIECTBEHHbIE NPH3HAKKM MaTEMAaTHUYECKHX OOBEKTOB,
MOHATUHM, OTHOIICHHH MEXIy HOHATHAMH, (OPMYIHPOBATH OIPEICICHUS TOHITUH,
YCTaHABJIMBATh CYIIECTBEHHBIN NMPU3HAK KiIaccU(pUKaIMKU, OCHOBaHMS 17151 0000IEHUS U
CPaBHEHHs, KDUTEPUU IIPOBOJAUMOTIO aHAIIN3A;

BOCIPUHUMATh, (OPMYJIMPOBATh U MPEOOPa3OBbIBATh CYXKACHUS: YTBEPAWUTEIbHBIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE,

BBISIBJIATh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3H U NMPOTUBOpPEYHs B (pakTax,
JAHHBIX, HAONIONEHMSX M YTBEPXKACHUSAX, NpeasiaraTb KPUTEPUU Ui BBISBICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUL;

JIeJIaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKM, NEAYKTHBHBIX U WHIYKTHUBHBIX
YMO3aKJIIOUEHUH, YMO3AKIIOUECHHUI 110 aHAJIOTHH;

pa3duparhb 10Ka3aTEeIbCTBA MATEMAaTUYECKUX YTBEPXKICHUN (IPSMbIE U OT POTUBHOTO),
MPOBOJIUTH CAMOCTOSITETIBHO HECIIOKHBIE JO0Ka3aTeNbCTBA MaTeMaTHUECKuX (PaKTos,
BBICTpauBaTh apryMEHTAlUIO, NMPUBOJUTH NPUMEPHl U KOHTPHPUMEpPHI, 0OOCHOBHIBATh
COOCTBEHHBIC PACCyKJICHHUS,;

BBIOMpATh CIOCO0 pemeHuss y4eOHOH 3amaud (CpaBHMBATH HECKOJBKO BapHaHTOB
peleHusi, BbIOUpaTh Hanbosaee MOAXOAALIMM ¢ Y4ETOM CaMOCTOSATENBHO BbIIEICHHBIX
KpUTEPUEB).

ba3oBble ucciienoBarebcKue AeiiCTBHA:

HUCITIOJb30BATh BOIIPOCHI KakK I/ICCHGI[OBaTe.HBCKI/Iﬁ HHCTPYMCHT IIO3HaHUA,
(hopMyTHPOBATH BOIIPOCHI, PUKCUPYIONIUE MPOTHBOPEYHE, MTPOOIIEMY, CAMOCTOSITEIILHO
yCTaHABJIIMBAaTh UCKOMOE W JIaHHOE, ()OPMHPOBATH THIIOTE3Y, apryMEHTHPOBATh CBOIO
MO3UIINIO0, MHCHHE;

MPOBOJIUTh MO CAMOCTOSITEIFHO COCTABICHHOMY TIUIAHY HECJIOXHBIH DKCIICPUMEHT,
HEeOOJIBIIIOE HCCIIeIOBAHUE 110 YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00bEKTa,
3aBUCHMOCTEN 00BEKTOB MEXIY COOO0IA;

CaMOCTOATENILHO (POPMYITHUPOBATH OOOOIIEHUS U BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HAOJIFOJICHUS, WMCCIICOBAHUS, OIICHUBATH JOCTOBEPHOCTH TOJIYYCHHBIX PE3YJIBTATOB,
BBIBOJIOB M 0000IEHNIH;

IIPOrHO3UPOBATH BO3MOKHOC PAa3BUTHUC ITPOLICCCA, 4 TAKIKC BBIABHUI'ATH MTPCAIIOJIOXKCHUA O
€T0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIIATH HEJIOCTATOYHOCTh U M30BITOYHOCTh WH(OPMAIINH, TaHHBIX, HEOOXOAUMBIX TSI
peIIeHMs 3a/1a9H;

BBIOMPATh, aHAIM3MPOBATH, CHUCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH WH(OOPMAIIHIO
pa3IM4YHBIX BUAOB U (POPM MPEICTABICHHUS;

BBIOMpPATh (HOPMY MpeACTaBICHUS UHPOPMALMA W WILTIOCTPUPOBATh PEIIaeMble 3a1aun
cXeMaMH, AuarpaMMaMu, HHOHM rpadukoit 1 uX KOMOUHAIMSIMU;

OLICHUBATh HAAGKHOCTh MH(DOPMAIUK 1O KPUTEPHUSIM, MPEIUIOKCHHBIM YUUTEIEM HIIH
c(hOpPMYJIUPOBAHHBIM CAMOCTOSITEIHLHO.

KOMMyHI/IKaTI/IBHBIe YHUBEPCAJIbHBIC yqeﬁﬂme JelCcTBUA:

BOCIIPUHMMATh U (POPMYJIMPOBATH CY>KACHUS B COOTBETCTBUH C YCIOBHSIMHU M IICISAMHU
oOlIeHMsI, SCHO, TOYHO, T'PAaMOTHO BBIpaXKaTb CBOIO TOYKY 3pEHUS B YCTHBIX H



MMChMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS 10 XOy PEIICHHs 3a7add, KOMMEHTHPOBATh
TTOJTyYCHHBIN pe3yNIbTaT;

e B X0z€ 00CYXXICHHUS 33aJaBaTh BOIPOCHI M0 CYIIECTBY 00CYKIaeMoOil TeMbl, IPOOIEMBI,
penraeMo 3a/1a4u, BRICKA3bIBATh MJICH, HAIICJICHHBIC HA TTOWCK PEIICHHUS, COITOCTABIIATh
CBOM CYXKIICHUS C CY)KICHHUSIMH IPYTHX YYaCTHUKOB AHAJIOra, OOHAPYKUBATh PA3IINIHE U
CXOJICTBO TIO3MIIUH, B KOppeKTHOH (opme (opMymupoBaTh pas3HOTIACHS, CBOH
BO3PaKCHHUS,

® TPEICTABIATh PE3yJbTAThl PEIICHUS 3a7a4yd, SKCIICPUMEHTA, UCCIEIOBAHMS, MPOCKTa,
CaMOCTOSITCIILHO BBIOMpaTh (OpMaT BBICTYIUICHHS C yYETOM 3a1a4 TPE3CHTANUU |
0COOEHHOCTEH ayIUTOPHH;

® T[OHUMATh U UCIOJB30BATh NMPEUMYIIECTBA KOMAHAHON U MHIUBUIYATbHOW paOOThI IpU
peleHrH y9eOHbIX MaTeMaTHUECKUX 3a7ay;

® [PUHUMATH IEJIb COBMECTHOH JEATEIHPHOCTH, TUIAHUPOBATh OPTAHHU3AIMIO COBMECTHOU
paboThI, pactpeAeisiTh BB padOT, JOTOBAPUBATHCS, 00CYX)AATh MPOIIECC U PE3YIbTAT
paboTel, 000011aTH MHEHHSI HECKOJIBKUX JIOJEH;

® y4acTBOBAaTh B IPYMIOBHIX (hopmMax paboThl (0OCYkIEeHUS, OOMEH MHEHUSIMU, MO3TOBbIE
IITYPMBI M IPYTHE), BHIOIHATH CBOIO YacTh PabOThI M KOOPIUHUPOBATH CBOM JICHCTBHS
C IPYTUMH YJICHAMU KOMAaH/IbI, OIICHUBATh KAYECTBO CBOETO BKJIAa B OOIIHI MPOIYKT IO
KpUTepUsiM, CHOPMYITHPOBAHHBIM YUYACTHHUKAMHU B3aUMO/ICHCTBUSI.

PeryasiTuBHBIe yHMBepcaabHbIe y4eOHbIe AeiicTBUS

Camoopranmn3anmusi:
® CaMOCTOATENbHO COCTaBIATH IUIAH, aJNTOPUTM pEIIEHUS 3adadyd (UM €ro 4YacTh),
BEIOMpATh CIOCOO pemeHUsT ¢ YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEW, apryMEHTUPOBATh M KOPPEKTUPOBATh BapHAHTHl PEMICHUNA C YUYETOM
HOBOI HH(pOpPMALIUU.
CaMOKOHTPOJIb, SMOLMOHATbHBII HHTEJJIEKT:
e BIAJCTh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOIIS Mpollecca M pe3yibTaTra pelieHus
MaTeMaTUYeCKOM 3aJauH;
® [PEIBHUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTbH IPHU PEIICHUM 3aJa4d, BHOCUTh
KOPPEKTHUBBI B ACSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWICHHBIX OIIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;
® OILICHMBAaTh COOTBETCTBHE pe3ysibTaTa JAEATEIbHOCTH MOCTABJICHHOM LIETU U YCIOBHSIM,
OOBSACHITH MPUIMHBI JTOCTHKEHHUS WIIM HEAOCTHIKEHHUS 1IEJIH, HAXOUTh OIINOKY, JaBaTh
OLICHKY MTPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHiy oOyuenus B 9 kJjacce oOydaromuiics MNOJYYHUT CJEIyIOIUE MpeAMETHbIC
pe3yJIbTaThl:

3HaTh TPUTOHOMETPUUECKHE PYHKIIMH OCTPBIX YTJIOB, HAXOUTh C X IIOMOILBIO Pa3JInYHbIE
JJIEMEHTBl TPSAMOYTOJIBHOTO TPEYTrOJIbHUKA («PELICHHE MPSIMOYIOJbHBIX TPEYTrOJbHUKOBY).
HaxoauTs (¢ HOMOIIBIO KANBKYJISTOPA) JUIMHBL U YIIIBI U1 HETAOJIMYHbIX 3HAUCHU.



[Tonp30BaTbes GpopMyaaMy MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKHM TOXIECTBOM
JUISL HAXOXKJACHUS COOTHOLIEHUN MEXTYy TPUTOHOMETPUUECKUMU BEITUYMHAMMU.

Hcnonp30BaTh TEOpEMBbl CUHYCOB M KOCHHYCOB JUIsl HAXOXKIECHUS Pa3INMYHBIX JJIEMEHTOB
TPEYroJIbHUKA («pEIICHUE TPEYTrOoJIbHUKOBY»), MPUMEHATh UX IPH PELICHUH TI'€OMETPHUYECKUX
3a/1a4.

Bnagets nonsitusiMu mpeoOpa3oBaHus Mo00Us, COOTBETCTBEHHBIX 3JIEMEHTOB MO00HBIX
¢uryp. ITonp3oBaTbest cBOMCTBaMHU 110100US TPOU3BOJIBHBIX (DUTYDP, YMETh BBIYMCIATH JAJIHHBI U
HaXOJUTh YIJIbl y MOA0OHBIX ¢uryp. IlpumensTs cBoiicTBa mOJO0MS B MPAKTHUECKUX 3a]adax.
YMeTb MPUBOAUTE MPUMEPHI TOJOOHBIX (PUTYP B OKPYKAIOILIIEM MHUPE.

[Tonp30BaTbCst TEOpEMaMH O ITPOU3BEIECHUU OTPE3KOB XOpJI, O MPOU3BEIACHUU OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTelIbHOM.

[Tonp3oBaThbcss BEKTOpaMH, IMOHMMATh MX TIEOMETPUYECKMH M (DU3HYECKHH CMBICI,
OPUMEHATh MX B PELICHUH T'e€OMETPUYECKUX U (u3ndeckux 3agad. [IpuMeHsATh cKaspHOe
IIPOU3BEICHNE BEKTOPOB ISl HAXO0XKACHUS JJIMH U YTJIOB.

[Tomp30BaTbCd METOAOM KOOPAMHAT HAa IUIOCKOCTH, HPUMEHATh €ro B PEIICHHUU
FEOMETPUYECKUX U MPAKTUYECKUX 3a/1ay.

Bianers MOHATUAMM NPABUIBHOIO MHOIOYIOJIBHUKA, IUIMHBI OKPYKHOCTH, JUIMHBI JYTU
OKPY’KHOCTM M PpaJMaHHOM MEpBl YIVIa, YMETh BBIUHUCIATH IUIOIIAAb KpPyra M €ro 4acTew.
[TpyMEHATH MOJIy4EHHBIE YMEHUS B IPAKTHYECKUX 3a7a4ax.

HaxoauTte ocu (MM LEHTPBI) CUMMETPUM (QUTyp, HPUMEHSTH ABMKEHHS IUIOCKOCTH B
IIPOCTEUIINX CITyYasix.

[IpuMeHATH MONy4YEHHBbIE 3HAHUS HA MPAKTHKE — CTPOUTh MATEMAaTUYECKHUE MOJEIU IS
3ajjad peasbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOIINE BHIYUCIICHUS C IPUMEHEHHEM 110100Us
U TPUTOHOMETPHUECKUX (PYHKIMH (TONIB3YSACH, I71€ HE00X0IUMO, KAIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE

9 KUIIACC

Ne i/

HaumeHoBaHue pa3ieioB U TeM
MPOrpaMMbI

Tpuronomerpus. Teopembl KOCUHYCOB U
CUHYCOB. Pemienne TpeyroiapHUKOB

[IpeobpazoBanue momodus. Merpuyeckue
COOTHOIIICHUS B OKPYKHOCTH

Bekrtopsl

I[CKapTOBLI KOOpAWHATHI HA TIJIIOCKOCTH

[IpaBunbHBIE MHOTOYTOTBHUKY. JlJTMHA
OKpPY’KHOCTH U IUIOLIa/Ib KpyTa.
Braucnenne mionianen

JIBHKEeHUS TIOCKOCTH

[ToBTOpeHue, 0600mIEeH e,
cUCTEMAaTU3allis 3HaHUI

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

KoanuyecTBO 4acoB

Bcero

16

10

12

68

KonTpoJabusbie
padoThI

IIpakTHyeckne
padoThbI

JIEKTPOHHBIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bubmuorexa [JOK
https://m.edsoo.ru/7f41al2c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

but6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41al2c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41al2c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c



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

IHOYPOYHOE IIVIAHUPOBAHHUE

9 KUIIACC
Ne T
eMa ypoka
n/n P
Onpenenenue
1 TPUTOHOMETPHUECKHUX (QYHKIUI
yraoB ot 0° 1o 180°
2 ®opmyJibl IPUBEACHUS
3 Teopema KOCHHYCOB
4 TeopeMa KOCHHYCOB
5 TeopeMa KOCHHYCOB
6 Teopema cunycoB
Teopema cuHyCcOB
Teopema cuHyCcOB
9 Haxoxnenue nivH cTOpoH u
BEJIMYHH YTJIOB TPEYTOJIbHUKOB
10 Pemenue TpeyroabHUKOB
11 Pewrenne TpeyrosbHIUKOB

KoanuyecTBo yacoB

Bcero

KonTpoJbHbie
padoThI

IpakTnyeckue
padoTbI

JlaTa
H3ydeHusl

DJIEeKTPOHHbIE
undposbie
oOpa3oBaTe/ibHbIE

pecypcsl

bu6mmoreka [IOK
https://m.edsoo.ru/8al1424bc

bubmuoreka [JOK
https://m.edsoo.ru/8al14336¢

bu6mmoreka [IOK
https://m.edsoo.ru/8al42d5e

bubmmoreka [JOK
https://m.edsoo.ru/8al42e8a

bubmmoreka [JOK
https://m.edsoo.ru/8a1430b0

bu6mmoreka [IOK
https://m.edsoo.ru/8al42ac0

bubmmoreka [JOK
https://m.edsoo.ru/8al42ac0



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

12

13

14

15

16

17

18

19

20

21

22

Pemenue TPEYTOJIbHUKOB

Pemenue TPEYTOJIbHUKOB

HpaKTI/ILICCKOG MNPUMCHCHUC TCOPEM
CHHYCOB U KOCHUHYCOB

[IpakTHueckoe NPUMEHEHHE TEOPEM
CHUHYCOB M KOCUHYCOB.
MpogopueHnmayusn

KonTponbhas padbota no teme
"Pemenue TpeyroJbHUKOB"

[TonsaTue o npeoOpa3oBaHUH
nopo0us

COOTBETCTBEHHBIE 3JIEMEHTHI
MoI00HBIX Uryp

COOTBETCTBEHHBIE DJIEMEHTEI
MoA0OHBIX huryp

Teopema 0 IpoOU3BEAECHUN OTPEZKOB
XOpJ, TEOpeEMa O IPOU3BENECHUN
OTPE3KOB CEKYIIHUX, TEOPEMA O
KBaJpaTe KacaTelIbHOU

Teopema 0 IpoU3BEAECHUN OTPEZKOB
XOpJ, TEOpeEMa O IPOU3BENECHUN
OTPE3KOB CEKYIIHX, TEOPEMA O
KBaJpaTe KacaTelIbHOU

Teopema o ipou3BeICHUH OTPE3KOB
XOp, TeopeMa 0 MPOU3BEICHUN

bu6mmoreka [IOK
https://m.edsoo.ru/8al42ac0

bu6mmoreka [IOK
https://m.edsoo.ru/8al42ac0

bu6mmoreka [IOK
https://m.edsoo.ru/8al142c3c

Bbu6nuoreka [JOK
https://m.edsoo.ru/8a14392a

bubmmoreka [JOK
https://m.edsoo.ru/8al43ab0

bu6mmoreka [IOK
https://m.edsoo.ru/8al43de4

bubmmoreka [JOK
https://m.edsoo.ru/8a14406¢

bubmuoreka [JOK
https://m.edsoo.ru/8al441a4

bu6mmoreka [IOK
https://m.edsoo.ru/8al442da



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
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

23

24

25

26

27

28

29

30

31

32

OTPE3KOB CEKYIIUX, TeOpeMa o
KBaJlpaTe KacaTeJlbHOU

[IpuMeHeHHEe TeOpEM B PELLICHUH
r€OMETPUYECKHX 3a/1a4

[TpumeneHue TeopeM B pelIeHun
reOMEeTPUUECKUX 3aJa4

[IpumeneHnne TeopeM B pelIeHUU
reoMeTpUUYECKUX 3a7a4

Konrponsnas pabora o Teme
"I[IpeobpazoBanue mopo0usl.
Mertpuueckrne COOTHOIIEHUS B
OKpYyXHOCTH"

Onpenenenne BEKTOPOB.
@u3nUecKuil U reOMETpUIECKUN
CMBICJI BEKTOPOB. M3 ucmopuu
Mamemamuku.

CnoxeHre 1 BEIYUTAHHE BCKTOPOB,
YMHOKCHHUE BCKTOPA HA YUCIIO

CnoxxeHre U BEIUNTAaHHUE BCKTOPOB,
YMHOKCHHE BEKTOpA HA YUCJIO

CrnoxeHne ¥ BIUUTaHUE BEKTOPOB,
YMHO’KEHHUE BEKTOPA Ha YNCIIO

Paznoxxenue BekTopa 1o AByM
HEKOJUTMHEAPHBIM BEKTOpaM

Koopaunatsl BexkTopa

bubmuorexka [JOK
https://m.edsoo.ru/8a143f06

bu6mmoreka [IOK
https://m.edsoo.ru/8al443fc

bu6mmorexa [IOK
https://m.edsoo.ru/8a144578

bubmuoreka [JOK
https://m.edsoo.ru/8al1447a8

bubmuoreka [JOK
https://m.edsoo.ru/8a144960

bu6mmorexa [IOK
https://m.edsoo.ru/8al44a8c

Bbu6nuoreka [JOK
https://m.edsoo.ru/8a144d52

bu6mmorexa [IOK
https://m.edsoo.ru/8al441tbe



https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe

33

34

35

36

37

38

39

40

41

42

43

44

CkansipHoe NpOou3BEICHUE
BEKTOPOB, €r0 IPUMEHEHUE IS
HaXOXKJCHUS JJIMH U YTIIOB
CkansipHOe pou3BeIeHNE
BEKTOPOB, €r0 IPUMEHEHHUE IS
HaXO0XKJCHU JJIMH U YTJIOB
Pemrenure 3ana4 ¢ noOMoIIbIO
BEKTOPOB

Pemienue 3aa4 ¢ HoMoIb10
BEKTOPOB

IIpuMeHeHne BEKTOPOB 1S
pereHus 3aaa4d GU3NKU
Konrponsnas pabora o Teme
"BexTops!"

JlexapToBbl KOOPJIMHATHI TOYEK Ha
IJIOCKOCTH. M3 ucmopuu cucmemel

KoopouHam.
YpaBHeHuUEe NpIMoit
YpaBHeHHE MPAMON

YpaBHEHHE OKPYKHOCTH

KOOpI[I/IHaTI:I TOYCK NCPCCCUCHUA

OKPY>KHOCTH U IIPSMOU

MeTo KOOpAMHAT IPU PELICHUU

reoOMETpUICCKUX 3aaa4,
MPAaKTUYCCKUX 3a1a4

bu6mmorexa [IOK
https://m.edsoo.ru/8a14539c¢

Bbu6nuoreka [JOK
https://m.edsoo.ru/8a14550¢

bubmuorexka [JOK
https://m.edsoo.ru/8al44c3a

bu6mmoreka [IOK
https://m.edsoo.ru/8al1458c4

bubmuorexka [JOK
https://m.edsoo.ru/8a145b08

Bbu6nuoreka [JOK
https://m.edsoo.ru/8al145c48

bubmuoreka [JOK
https://m.edsoo.ru/8al4635a

bubmmoreka [JOK
https://m.edsoo.ru/8a146620



https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620

45

46

47

48

49

50

51

52

53

54

55

56

57

MeTo KOOpAMHAT IPU PELICHUU
reoMeTpUUYECKUX 3a/1a4,
MPAKTUYECKHX 33724

Meroa KOOpAMHAT NPH PELICHUN
reoMeTpUUYECKUX 3a/1a4,
IIPAKTUYECKUX 3314

Konrponsnas pabora o Teme
" JlekapTOBbI KOOPINHATHI Ha
IUIOCKOCTH"

HpaBI/IHBHHe MHOTI'OYT'OJIbHHUKH,
BBIYHMCJIICHUC UX DJICMCHTOB

Hucno nt. /InuHa oKpyKHOCTH

Hucno nt. /InuHa oKpyKHOCTH
JUInHa 1yru OKpY>KHOCTH

Pannannas mepa yria

IInomans Kpyra, CEKTOpa, CCrMCHTa

IInomans Kpyra, CEKTOpa, CCrMCHTa

ITnomanps kpyra, ceKTopa, CErMeHTa

ITonsaTre o JABWXCHNHU IJIOCKOCTH

[TapannensHbIN IEPEHOC, TOBOPOT

bubmmoreka [JOK
https://m.edsoo.ru/8al46e0e

bu6mmoreka [IOK
https://m.edsoo.ru/8al46fda

bu6mmoreka [IOK
https://m.edsoo.ru/8al1472c8

bu6mmoreka [IOK
https://m.edsoo.ru/8al4714c

bu6mmorexa [IOK
https://m.edsoo.ru/8al4714c

bu6mmoreka [IOK
https://m.edsoo.ru/8a147426

bu6mmoreka [IOK
https://m.edsoo.ru/8a147750

bubmmoreka [JOK
https://m.edsoo.ru/8a147750

bubmmoreka [JOK
https://m.edsoo.ru/8al147c82

bubmuoreka [JOK
https://m.edsoo.ru/8a147f16



https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16

58

59
60

61

62

63

64

65

66

[TapannensHbIN IEpEHOC, TIOBOPOT

[TapannenbHbIN IEpEHOC, TOBOPOT
[TapaienbHbIN IEPEHOC, TOBOPOT

[Ipumenenue nBUXEHUN IpU
pemienuu 3anad. [Ipoghopuenmayus

KonTponbHas pabora no remam
"IIpaBunbHBIE MHOTOYTOJILHUKH.
OKpyXHOCTb. JIBUXKEHUS
MJIOCKOCTH"

[ToBTOpeHue, 06001IEHNE,
CHCTEMAaTH3aInis 3HAaHUH.
N3Mepenne reoMeTpuiaecKnx
BeJIMYMH. TpeyroinbHUKU

[ToBTOpenue, 06001IeHNE,
CHCTEMAaTH3aINis 3HAaHUH.
[TapannenpHble U
MEePIECHANKYIISIPHBIE TPSIMbIE

[ToBTOpenue, 06001IeHNE,
cUCTeMaTU3alus 3HaHUM.
OKpY’>KHOCTb U KPYT.
I'eomeTprueckue MoCTPOCHHUS.
VYTIbl B OKPY>KHOCTH

[ToBTOpenue, 06001IeHNE,
CHCTEMAaTH3aIus 3HAaHUH.
Bnucannslie 1 onyucaHHBIE
OKPY>KHOCTH MHOTOYTOJIbHUKOB

bu6mmoreka [IOK
https://m.edsoo.ru/8al47f16

bu6mmoreka [IOK
https://m.edsoo.ru/8a1480e2

Bbu6nuoreka [JOK
https://m.edsoo.ru/8a148524

Bbu6nuoreka [JOK
https://m.edsoo.ru/8a148650



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

bu6mmoreka [IOK

67 4! §) 1 1
TOTOBAA KOHTPOIIbHAA paboTa https://m.edsoo.ru/8a148920

[ToBTOpenue, o6o0mEeH e,
CHCTEMATU3ALA 3HAHUI

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME

68

68 6 0


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

IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIIBTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJBbHOM NPOI'PAMMBbI

9 KUIIACC

Kon
NpoBepsieMOro
pe3yJbTarTa

6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHus

I'eomerpus

3HaTh TPUTOHOMETPUUECKUE (PYHKIIUU OCTPBIX YTJIOB, HAXOJUTh C UX
MOMOILBIO pa3IMYHbIE 3JIEMEHTHl NPSIMOYTOJBHOTO TpPEyrojbHHUKa
(«pemieHue NOpPAMOYTOJIBHBIX —TPEyrojabHUKOB»). Haxomuts (c
MOMOILBIO  KaJIBKYJIATOpA) JJIMHBI W yIJIBl JUIS  HETaOJIMYHBIX

3HAYEHUN

ITonb3oBaTbes bopmynamu IIPUBECHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKIECTBOM JUIsI HAXOXKICHHUSI COOTHOLICHUN

MCKAY TPUTOHOMCTPUICCKUMHA BCIMUYNHAMHA

Hcnonb3oBaTh T€OpEeMbl CHHYCOB M KOCHHYCOB JUISI HaXOXICHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PELICHHE TPEYTOJIbHUKOBY),

MNPUMCHSATDH UX IIPU PCIICHUU I'COMECTPHUICCKUX 3adaY

Brnaners moHsATHSAMH TTpeoOpa3oBaHUsi MOJOOUS, COOTBETCTBEHHBIX
aeMeHTOB MOA00HBIX (uryp. [Tonb3oBaThCs CBOMCTBaMH TOI00US
MPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIATH JUIMHBI U HAXOIUTH YTJIBI Y
no00HBIX Guryp. [IpuMeHsATh CBONCTBA MOI0OUS B MPAKTUYECKUX
3ajayax. YMETb MPUBOAUTH MpPUMEPHl NOAOOHBIX ¢GuUryp B

OKpY’KalolieM MUpe

[Tonb30BaThcs TeOpeMaMu O TMPOM3BEICHUU OTPE3KOB XOpA, O

MIPOU3BEIEHNU OTPE3KOB CEKYIIHNX, O KBaJIpaTe KacaTeabHOU

Ilonb30BaTbCs BEKTOpPAMM, IIOHUMAaTb KX TE€OMETPUYECKUUA U
¢u3nyecKnuil CMBICI, IPUMEHATh UX B PEIICHUHU F€OMETPUYECKHUX U
¢dusnueckux 3anay. [IpuMeHsTh cKalsipHOE MPOU3BEIEHUE BEKTOPOB

AJIs1 HAaXOKACHUS IJIMH U YIJIOB

ITons30BaThCs MCTOJOM KOOpAWHAT Ha IJIIOCKOCTH, IIPUMEHATH €TI0 B

peIICHUN T'COMETPUUCCKUX U IIPAKTUYCCKUX 3a1aY



6.8

6.9

6.10

Brnagerp MOHATHUSAMH NPABWIBHOTO MHOTOYIOJBHHUKA, JJIMHBI
OKPYXHOCTH, JJIMHBI JYyTM OKPYXKHOCTH M paJuaHHOW Mepbl yIia,
YMETh BBIUMCISTH IUIOIIAJAL Kpyra M ero 4vacrted. IlpumensTs

MMOJIYUYCHHBIC YMCHUS B IIPAKTHUYCCKUX 3adad4ax

HaxonuTeh oOCHM MM LEHTPbl CUMMETpUHM (Uryp, HTPUMEHSTH

JBHXXCHUSA ITJIOCKOCTH B HpOCTeI\/JILHI/IX clIydasx

[lpuMeHSATh TOJYYCHHBIC 3HAHHWS HA TPAKTUKE — CTPOUTH
MaTeMaTUYECKUE MOJEIU IS 3a7a4 PEAIbHON KU3HU U ITPOBOJAUTH
COOTBCTCTBYIOIIMEC BBIYUCICHUSA C TIPUMCHCHHUCM HOI[O6I/IH )51
TPUTOHOMETPUYECKUX (QYHKIUHA (TOJIB3YSCh, TIE€ HEOOXOAMMO,

KaJIbKYJISTOPOM)

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

9 KUIIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

IIpoBepsieMbIi 3J1eMEHT COACPKAHUS
I'eomerpus
Cunyc, kocunyc, TanreHc yrioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPUUYECKOE

TOXeCTBO. POPMYIIBI IPUBEICHUS

Pemenne tpeyronbHukoB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Pemenue
IIPAKTUYECKUX 3aa4 C MCIONb30BAHMEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB

ITpeoOpaszoBanue nogodus. Ilogobue COOTBETCTBEHHBIX HJIEMEHTOB

Teopema 0 MpoU3BENEHNN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEAEHUHN OTPE3KOB
CEKyIlIHUX, TEOPEMa O KBaJpaTe KacaTeIbHON

Bexktop, nmnuHa  (MOAYJb)  BEKTOpA,  COHAIPABJICHHBIE  BEKTOPBI,
IIPOTUBOIOJIOKHO HAIPABICHHBIE BEKTOPbI, KOJUIMHEAPHOCTH BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpALX HAJl BEKTOpamu. Pa3iioxkenue BeKTopa o 1ByM
HEKOJUIMHEAPHBIM BEKTOpaM

Koopaunats! Bektopa. CkansipHOe MpOU3BEIeHUE BEKTOPOB, TPUMEHEHUE IS

HAaXOXKACHUA OJIMH U YIJIOB



JlekapToBbI KOOPAUHATHI HA TJIOCKOCTU. Y PaBHEHHUS MPSAMOUN U OKPY>KHOCTH B

6.7 KOOpJMHATAaX, IEPECEUECHUE OKPYKHOCTEH U MPSAMBIX. MeToa KOOpUHAT U €T0
IpPUMEHEHNE
6.8 [IpaBriIbHBIE MHOTOYTOJIBHUKH
6.9 Jnuna okpyxHocTu. I'pagycHas u paguaHHas Mepa yria, BHIYMCIECHUE JJIUH
. YT OKPYXHOCTEH
6.10 [Inomane kpyra, ceKTopa, CerMeHTa

6.11

JIBuKeHMsI TIJIOCKOCTH W BHYTPEHHHE CHUMMETpUH (QUryp (3JIeMeHTapHbIe

npencrasienus). [lapamiensasiii nepenoc. [loBopot

IMPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOMN OBPA3OBATEJBHOM
ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OFPA3OBAHUS

Kon
NpoBepsieMoOro
TpeOoBaHMSI

IIpoBepsiemble TPeOGOBAHUSA K NMPeIMETHBIM pPe3yJibTaTaM
0CBOEHMSI OCHOBHOMI 00pa30oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O
o0urero oopazosanus Ha ocHose PI'OC

YMeHue onepupoBaTh HNOHATUAMM: MHOXECTBO, IIOJIMHOKECTBO,
omnepanuy HajJ MHOKECTBAMHU; YMEHHE ONEPHPOBATh IOHATHUAMH:
rpad, cBA3HBIN rpad, IepeBo, MUK, TPUMEHITh UX NPU PEIICHUU
3ajja4; yMEHHE UCMOIb30BaTh TIpadUuecKkoe Ipe/ICTaBICHUE
MHOKECTB JUIsl ONMCAaHUSl PEAIbHBIX IPOLIECCOB U SIBICHUH, IPU

pEIIeHNH 3a7a4 U3 IPYTUX y4eOHbIX PEAMETOB

YMeHue onepupoBath MOHATUSIMU: ONPEEIeHUEe, aKCHOMa, TeOpeMa,
JI0Ka3aTelIbCTBO; YMEHHE paclo3HaBaTb WCTUHHBIE U JIOXKHbBIE
BBICKA3bIBAHUS, MPHUBOIUTH MPHUMEPHl M KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUSA BBICKA3bIBAaHU M

YMeHue onepupoBaTh MOHATHAMU: HAaTypalbHOE YHUCIIO, IPOCTOE U
COCTaBHOE YHCJIO, JAEIUMOCTb HaTypaJbHBIX YHCEN, TPU3HAKU
JeIMMOCTH, LeJI0Oe YMCIIO0, MOJAYJIb YUCla, OOBIKHOBEHHAs! Ipo0b U
JecsiTU4Has ApoOb, CTAHAAPTHBIN BUJI YKCiIa, PALlMOHAIIBHOE YUCIIO,
UppalMOHAIBHOE YHCIO0, apU(PMETHYECKUH KBaJApaTHBIH KOPEHb;
YMEHHE BBINOJHATH JEHCTBUSL C YUCIAMM, CpPaBHUBAaTh W

ynopsaaouuBaTb 4YHUCIIA, MPCACTABIIATH YHUCIIA Ha KOOpHI/IHaTHOﬁ



NOpsIMOM, OKPYIJIATH YHWCIIA; YMEHHUE JeNlaTh MPUKUAKY U OLIEHKY

pe3yJibTaTa BBIYMCIEHUN

YMeHue OnepupoBaTh MOHATUAMHU: CTEIECHb C LIEJIBIM ITOKA3aTeIeM,
apru(pMeTUYECKUIN KBaJIpaTHBIM KOPEHb, MHOTOUJICH, aJire0pandeckas
Ipo0b, TOXIIECTBO; 3HAKOMCTBO C KOPHEM HATypajibHOW CTEIECHH
OOJbIIIE €AUHUIBI; YMEHHE BBITIOJHATH PACUETHl O (opMmysiaM,
npeoOpa3oBaHus LENbIX, JPOOHO-PALMOHANBHBIX BBIPAXKEHUN W
BBIPAYKECHHI C KOPHSAMH, PA3JIOKEHHE MHOTOWICHA HA MHOKHUTEIIH, B
TOM YHCIE€ C HCHONB30BaHHWEM (OpPMyN pPa3HOCTH KBaJIpaToB U

KBaJpaTa CyMMBI U pa3HOCTH

YMeHue onepupoBaTh MOHATHAMU: YUCIOBOE PABEHCTBO, YPAaBHEHHE
C OJHOM TNEpEMEHHOW, 4YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHHE PEIIATh JUHEHHbIE U KBAIPATHBIC YPABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHUS C OJHON MEPEMEHHOH, CUCTEMBbI
JIBYX JIMHEMHBIX YPABHEHUN, TMHEHHbBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHANbHBIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IIPU PEUICHUH 3a4a4 U3 IPYTUX NPEIMETOB
U TPaKTUYECKUX 3a]ad; YMEHHE MCIONb30BaTh KOOPAUHATHYIO
OpSIMYI0 U KOOPIWHATHYIO IJIOCKOCTH ISt M300pa)KeHUsI PEHICHUI

YpaBHEHUI, HEPABEHCTB U CHUCTEM

YMeHue onepupoBaTh NOHATUAMHA: GyHKIUS, TpadUK QYHKIIHH, HYJTH
byHKIUH, MPOMEXYTKH  3HAKOMOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHus, yObIBaHUS, HamOOJbIlIee W HaWMEHbIIee 3HAUCHUS
byHKIUY; yMEHHE OTIepupPOBaThH MOHSTHSIMHU: npsiMast
MPOMOPLUOHANILHOCTD, JINHEHHAs PYHKIHS, KBaJpaTuyHas PyHKINS,
oOpaTHasi MPOMOPIUOHANBHOCTh, Mapaboiyia, rumepobona; ymeHue
ctpouth rpaduku  QYHKIUNA, HUCIONB30BAaTh Tpapukd IS
ONPEAEIEHUS CBOWCTB MNPOLIECCOB M 3aBUCUMOCTEH, U1l PELICHUS
3aja4 U3 APYTUX y4yeOHBIX MPEIMETOB U pealbHOMN KHU3HU; YMEHHE

BBIpaXaTh (POPMYJIaMHU 3aBUCIMOCTH MEXy BETUYMHAMU

Ymenue ONEpUPOBATH MOHSATUSIMU: MOCJIEI0BATEIBHOCTD,
apudmernyeckass U TeOMETpUYecKas IPOrPEecCUH; YMEHHE
MCIIONIb30BaTh CBOMCTBA MOCIEAOBATEIbHOCTEH, (POPMYIIBI CYMMBI U
o0111ero ujeHa Mpu penieHUH 3ajad, B TOM YHUCJE 3a/a4d U3 JAPYyTHux

y4eOHBIX IPEAMETOB U PeaIbHOM KU3HU
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11

12

YMeHue pemarts 337a4d pa3HbIX TUMOB (B TOM YHUCIE Ha MPOLIEHTHI,
JNOJM W 4YacTu, JBW)KEHHE, paboTy, LIEHy TOBAapOB M CTOMMOCTh
MOKYTIOK U YCIIYT, HaJIOTH, 3a/1a4i U3 00JIaCTH YIIPABJICHUS JTUYHBIMU
U CeMEHHbIMM (UHAHCAMH); YMEHHME COCTaBISTh BBIPAKEHUS,
YpaBHEHUsl, HEPAaBEHCTBA W CHCTEMBI [0 YCJIOBHUIO 3aJauH,
HCCIIEI0BATh MOJTYYSHHOE PELICHNE U OLIEHUBATh MPaBAONOJ00HOCTb

MOJTyYEHHBIX Pe3yJIbTaTOB

YMeHne onepupoBaTh MOHATHIMH: (PUTYpa, TOUKA, OTPE3OK, MPSIMas,
1y, JIOMaHas, yTroJI, MHOT'OYT'OJIbHUK, TPEYrOJIbHUK,
paBHOOEPEHHBIH U PAaBHOCTOPOHHUI TPEyrOJbHUKH,
HOPSMOYTOJbHBIM TPeyrojbHUK, MeauaHa, OUCCEKTpUCa U BbICOTA
TPEYTOJIbHUKA,  YETBIPEXYTOJNBHUK,  Tapajuiesiorpamm,  pomo,
IPSIMOYTOJIBHMK, — KBaJpaT, Tpalelus;  OKPYKHOCTb,  KpYT,
KacareibHasl; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMU (PUTypaMu;
YMEHHME peuaTh 3a7add, B TOM YHCJIE U3 MTOBCEIHEBHOM XKM3HU, HA
HAaXO0KJICHNE N'€OMETPUYECKUX BEJIUYUH C IPUMEHEHHEM U3YYEHHBIX

CBOICTB Quryp u ¢hakToB

VYMeHue OnepupoBaTh MOHITUSIMH: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapalIeIbHOCTh M MEPICHIUKYISIPHOCTD MPSIMBIX,
yroia MEeXIy HNpsSMBIMH, NEPHEHIUKYISAP, HAKIOHHAs, MPOEKIHS,
nogodue  ¢uryp, TOAOOHBIE  TPEYrOJIbHUKH,  CHMMETPHUS
OTHOCHUTEJIBHO TOYKH M TPSMOIl; YMEHHE PAco3HaBaTh PaBEHCTBO,
CUMMETpHIO M moxobue  ¢uryp,  HapaieIbHOCTh U

NEPIEeHIUKYISIPHOCTD MPSIMBIX B OKPYKAIOIIEM MUPE

YMeHue omnepupoBaTh MOHATUSAMM: JUIMHA, PACCTOSHHUE, YIOJl
(BesiMuMHA yIiia, CUHYC U KOCHHYC yTIjla TPEeyrojbHHKA), IUIOIIAJIb;
yMEHHE OLICHUBATh pa3Mepbl MPEIMETOB U 0OBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE NPUMEHATH (QOPMYNBI TMEepUMETpa M IJIOLIATU
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH M ILIOIIAAN Kpyra, ooObema
IPSIMOYTOJIBHOTO MapajlieenuIe1a; YMEHUE IPUMEHATh NIPU3HAKU
pPaBEHCTBA TPEYTrOJBHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUroHOMETpHUUECKHE COOTHOUICHUS IS

BBIYMCIICHUS JJIMH, PACCTOSIHUM, TITOMIaAeH

YMenue wuzoOpaxarb Iulockue GUIypsl M HUX KOMOWHanuw,

IPOCTPAHCTBEHHBbIE (DUIYpPBI OT PYKH, C IOMOLIbIO YEPTEKHBIX
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WHCTPYMEHTOB M DJJIEKTPOHHBIX CPEICTB IO TEKCTOBOMY WIIH

CUMBOJIbHOMY OIIMCAaHUIO

YMeHHue OonepupoBaTh IMOHATHAMU: IPSIMOYIOJIbHAs CUCTEMaA
KOOPJIMHAT, KOOPJAWMHATbI TOYKH, BEKTOp, CyMMa BEKTOPOB,
IIPOU3BEJICHUE BEKTOpa Ha YKCIO, CKaJspHOE IIPOU3BEICHUE
BEKTOPOB; YMEHHE HCIIOJIb30BATh BEKTOPbl M KOOPAWHATHI JUIS
IIPEACTABJICHNS JAAHHBIX U PEIICHUS 3aJay, B TOM YMCIIEe U3 JAPYTHX

Y4EOHBIX MPEIMETOB U PEATHbHOU KU3HHU

YMeHue omnepupoBaTh MOHSATHUSMU: CTOJIOMKOBBIE M KPYTOBBIC
quarpaMMmbl, TaOdHIbBIL, CcpeaHee apudMeTHdYecKkoe, MeauaHa,
HauOoJbIlIee ¥ HaUMEHbIIEEe 3HAUEHUs, pa3Max 4YHCIOBOro Habopa;
yMEHHE U3BIEKaTh, WHTEPIPETHUPOBATh M  MPeoOpPa3OBHIBATH
nH(pOpMAIIMIO, TPEJICTABICHHYI0 B TaOMWIlAX W Ha JgUarpammax,
OTPaXKAIOIIYI0 CBOWCTBA M XapaKTEPUCTUKU PEabHBIX IPOLIECCOB U
SBJICHUW, YMEHHME pacno3HaBaTh W3MEHYUBHIC BEIWYHUHBI B

OKpY’KalolleM MUpe

YMeHune omnepupoBaTh MOHATHIMU: CIYYaHHBIA OMBIT (CITydalHBIN
HKCIEPUMEHT), JIIEMEHTApHOE COOBITHE (PJIEMEHTAPHBIM HCXON)
CIIy4ailHOro omsbITa, Ciay4yailHoe COOBITHE, BEPOSTHOCTb COOBITHS;
YMEHHE HaXOJIUTh BEPOSITHOCTU CIIy4alHBIX COOBITHI B OIBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE peliaTh
3aJ]aud METOZOM OPIraHMW30BaHHOTO Iepedopa U ¢ MUCIOIb30BAHUEM
MpaBWJia YMHOXKEHHUS; YMEHHUE OLIEHUBATh BEPOSITHOCTU peabHbBIX
COOBITUH U SIBJICHUH, TOHUMAThH POJIb MPAKTUUYECKU JOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITUH B OKpY)KalOIIEeM MHpPE U B IKU3HU;
3HAaKOMCTBO C TOHSTHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJBIIMX YHMCE U €r0 POJIBIO B MACCOBBIX ABJICHUAX

YMeHne BuIOMpATh MOAXOSANINN W3YYEHHBIM METOM MJIs peIIeHUs
3a/1au, IPUBOJIUTH MIPUMEPHl MATEMATHUECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE W KU3HU, PACTIO3HABATH MPOSBICHHE 3aKOHOB MAaTEMAaTHKH
B HCKYCCTBE, OINKCHIBATH OT/EJIbHBIC BBIIAIOIIMECS PE3YIbTaThl,
MOJIyYEHHBIC B XOJC Pa3BUTHS MAaTEMAaTHKW KaK HAyKW, MPUBOJIUTH
OpUMepbl  MaTeMaTH4YeCKUX OTKPBITUH M HMX aBTOPOB B

OTEYECTBEHHOW ¥ BCEMUPHOU HCTOPUU



INEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA OI'D
IHO MATEMATUKE

Kon
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4.1

IIpoBepsieMblii 3JIEeMEHT COACPKAHUSA

Yuciaa ¥ BEIYUCIIEHUS
Harypanbnbie u niensie yncna. [Ipu3Haku AeIMMOCTH HETbIX YHCEI

OObIKHOBEHHBIE W JECATHYHBIE  JpoOW, TPOLEHTHl, OECKOHEYHBIE

MePHOINYECKHE TPOOH

PamuonansHble 4wHcia. ApI/I(bMeTI/I‘leCKI/IC onepanunu ¢ panruoOHAJIbHBIMU

qucjaaMu

I[CIZCTBHTCHBHLIG qucia. ApI/I(bMeTI/IquKI/IC ornepanuu ¢ JEUCTBUTEIILHBIMU

qucjaaMu

[IpuOnmxEHHbIE BBIYKMCIEHUS, MpaBUia OKPYIJICHUS, NPUKHIKA U OLIEHKa

pe3ynbTaTa BEIYUCIICHUAN
Anrebpanueckue BhIpaXKeHUs
BbykBeHHbIe BbIpakeHUs (BbIPAXKEHUS C IEPEMEHHBIMU )

CreneHb ¢ OCJIbIM ITOKA3aTCIICEM. CreneHs ¢ pallHOHAJIBHBIM I10KA3aTCJICM.

CBoiicTBa cTeneHu
Muoro4ieHsl
Anrebpanueckas 1poOb

Apudmernueckuii  KopeHb  HaTypaJdbHOH  cremeHu.  JleiictBua ¢

apru(METHIECKUMH KOPHIMHU HATypaIbHOH CTETICHN
YpaBHEHUs U HEPABEHCTBA

Hensle u npoOGHO-palMoHaNbHbIE ypaBHEHHSA. CHCTEMBI U COBOKYIHOCTH

ypaBHEHUH

Lensle u npoOHO-paloHaIbHble HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH

HEPaBEHCTB
Pemrenue TekCcTOBBIX 3a4a4
I’II/IC.]IOBI:IG IIOCJICI0BATCIIBHOCTHU

HOCJ’IGI[OBB.TGJ'ILHOCTI/I, CIIOCOOBI 3aJaHus Mocjaea0BaTeIbHOCTEH
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5.1.

6.1
6.2

7.1
7.2
7.3
7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

Apudmernueckass M reomerpuueckas mnporpeccud. @dopmyna CI0XKHBIX
IIPOLIEHTOB

OyHKIUU

Oyukius, cnocodbl 3amanus  ¢yHkimu. ['paduk  ¢dyskmuu. OOGnacts
OTIpeIeJIeHUs] U MHOXKeCTBO 3HaueHui ¢pyHnkuuu. Hymu Gyukiun. [IpomexyTku
3HAKOIOCTOSAHCTBA. [IpoMeKyTkH MOHOTOHHOCTH (DyHKIUH. MakcUMyMbl U
MUHUMYMBI (QyHKIMM. Haubosnbliee n HauMmeHbllee 3HaueHHE (DyHKIUM Ha

IIPOMEXKYTKE

KoopauHatsl Ha mpsiMO# U TIJIOCKOCTH
Koopaunarnas npsmas

JlexapToBbI KOOPAMHATHI HA IJIOCKOCTH
I'eomerpus

I'eomerpuueckue GuUrypsl 1 UX CBOMCTBA
TpeyrosbHHUK

MHOroyroabpHUKH

OKpy’>KHOCTb U KpYyT

N3mepenne reoMeTpuyecKuX BEITUYHH
BekTopsb! Ha MII0CKOCTH

BeposTHOCTB U cTaTUCTHKA
OnucarenpHas CTaTUCTUKA
BepositHOoCTh

KomOunaropuka

MHoxecTBa

I'padmr



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

METOAUYECKHE MATEPUAJIBI 1JIAA YUUTEJIA

I'eometpus. 7-9 kmaccel. JI. AtanacsH, B. byTy30B, yueOHUK 17151 00111€00pa3oBaTEIbHBIX
opranuzanuii. [Tpocsemenne, 2024 rox
Marematuka. ['eomerpusa. 7 knacc. JI.C. AtanacsH, B.® byrty3os, IO.A. I'na3koB u ap.

Mertonuueckue pekomenaganuu. [Ipocsemenue, 2025 ron

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://methmath.chat.ru MeToamka npenogasaHns MaTeMaTUKn

http://mat-game.narod.ru MaTemaTuyeckas ruMHacTuka

http://www.zaba.ru MatemaTnyeckme onumnuagbl 1 onuMmnmagHble 3agadu

http://dondublon.chat.ru/math.htm NMNonynapHas matemaTuka

http://www.college.ru/mathematics/ OTkpblTag maTemaTukahttp://ege.yandex.ru/ TMA

pedsovet.su VIHTepaKTUBHbIN TECT-TPeHaxep Ana nogrotosku kK NMA no matemaruke.

http://mat.1september.ru - razeta «MatemaTuka» Msgatensckoro goma «epBoe ceHTAbBPA»
http://www.neive.by.ru/index.html| - F[eomeTpunyeckunin noptan
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