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3akon «O0 obpazoanuu B Poccutickoii @enepamum» ot 29.12.2012 roma Ne 273-D3;

DenepanbHbIi roCy1apCTBEHHBIN 00pa30BaTeIbHbIN CTAaHAAPT CPETHETO MPOPECCHOHATEHOTO
obpazoBanus 1o crnenranibHocTh 53.02.03 « IHCTpyMEHTAIbHOE UCTIOIHUTENILCTBOY (110 BUIaM
MHCTpYMEHTOB) OT 23.12.2014 r. Ne1608;

®denepalibHBIN rOCYAapCTBEHHBIN 00pa30BaTENbHBIN CTAHIAPT CPEIHETO OOIIET0 00pa3oBaHus
(mpuka3z Munucrepctsa npocsenieHuss PO ot 17.05.2012 r. No413)

[Ipuka3z MunucrepcrBa npocsenienus: Poccun ot 09.10.2024 r. Ne704 «O BHeCEHUN U3MEHEHUH
B HEKOTOpBIE pHKa3bl MuHucTepcTBa nmpocseuienus PO, kacaromuecs dpeaepanbHbIX
00pa3zoBaTeNbHBIX MPOrpaMM 00IIIeT0 00pa30BaHUsl, OCHOBHOTO 00IIero 00pa3oBaHus U
CpeaHero oomero oopazoBaHus;

[Tpumepnas nporpamma Bocnutanus (mpotokorn Ne2/20 ot 02.06.2020 r. penepanbHOro yueOHo-
METOJIMIECKOT0 OOBEIMHEHHS 110 00IIeMY 00pa30BaHUI0);

YueOnsriii man ['BITIOY «BopoHexkckas crieruaibHas My3bIKaTbHAsI ITKOJIA (KOJIISK)» Ha
2025-2026 y4eOHblii ro.

IHHOACHUTEJBbHAA 3AIINCKA



I'eomeTpusi Kak OOUH U3 OCHOBHBIX PA3ZeiIOB LIKOJIBHOW MaTEMAaTUKH, UMEIOIIUNA CBOEH
[EeNbI0 00ECMeYnTh H3yueHHE CBOWCTB W pa3MepoB (GUTYp, WX OTHOLICHHA M B3aUMHOE
pacrojOKEeHUe, ONUPAcTCd Ha JIOTMYECKYH0, [NOKa3aTelbHYI JIMHUIO. [leHHOCTh u3ydeHus
reOMETPUH Ha YPOBHE OCHOBHOI'O O0ILEro 00pa3oBaHMsl 3aKIF0YAETCs B TOM, YTO OOydaronuics
YUUTCS TPOBOIUTBH JIOKA3aTEIbHBIC PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOYEHUS,
JIOKa3bIBaThb MCTUHHBIC YTBEPKIACHHS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IIPOBOAMTH
paccyXKIeHHsl «OT MPOTUBHOTO», OTINYATh CBOMCTBA OT MPHU3HAKOB, (POPMYITUPOBATH OOpaTHBIE
YTBEPKJICHHUSL.

BTopoil 1enbro n3y4eHus: FeOMETPUHN ABJISIETCS. UCIIOJIB30BAaHUE €€ KAK MHCTPYMEHTA IIpU
pELICHUH KaK MaTeMaTHYeCKUX, TaK W IMPAKTUYECKUX 3a7ad, BCTPEUAIOLIUXCS B pealbHOU
Ku3HU. OOydaroluiics NOJDKEH Hay4YMThCS OIPENeNIUTh T'€OMETpPUUYECKYro (urypy, omucarb
CJIOBaMHU JAHHBIM 4YEPTEK WIM PUCYHOK, HAWTH IUIOLIAJb 3E€MEJIBHOIO Y4YacTKa, PACCUUTATh
HEOOXO/UMYIO JUIMHY OINTOBOJOKOHHOrO Kaless uiau Tpebdyemble pa3Mmepbl rapaxa ais
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpAsi, BHIUMCIMTEIbHAS JIMHUS B U3YYCHUM I'€OMETPHH.
[Ipu pemieHun 3agay  MPAKTHUUECKOTO  XapakTepa OOYyYaroIMMHCS  y4yUTCS  CTPOUTH
MaTE€MaTUYeCKUEe MOJCIIA pPEANbHBIX JKU3HEHHBIX CHUTyalud, IIPOBOJWTH BBIYMCICHHUS U
OLICHMBATh aJICKBATHOCTH ITOJIyY€HHOI'O PE3yIbTaTa.

Kpaiine BaxxHO TOAYEPKHUBATH CBSI3M TE€OMETPUU C APYTMMH Y4EOHBIMU TPEIMETaMH,
MOTHUBUPOBATh  MCIOJB30BaTh  OMPEACNICHUS  TEOMETpUYECKUX GUryp U TIOHSTHUH,
JEMOHCTPHUPOBATh MPUMEHEHUE MOTYYCHHBIX YMEHUN B (U3MKE U TEXHHUKE. DTH CBsI3U Hanboiee
APKO BUIHBI B TeMax «BekTopb», « TpUroHoMeTpuieckue COOTHOLIEHUsD», «MeTo KOOpAuHAT
u «Teopema ITudaropay.

VYuebHblll Kypc «l'eoMeTpus» BKIIOYAET CIEIYIOIME OCHOBHBIE Pa3/eibl COJIEPKAHMS:
«['eomerpuueckue QUrypbl U HMX CBOMCTBa», «lI3MepeHHE TEOMETPUYECKUX BEIMUYUHY,
((I[eKapTOBI)I KOOPAWHAThBI Ha IIJIOCKOCTH», «BGKTOpI)I», «I[BI/I)KGHH?I IIJIOCKOCTH»,
«IIpeoOpazoBanust mogoOU».

Ha uzyuenne yue6HOTO Kypca «I'eomeTpusi» oTBoauTcs 214 gacoB: B 7 kiacce — 72 4acoB
(2 yaca B Heneno), B 8 kiacce — 72 4acoB (2 yaca B Heneno), B 9 kimacce — 70 yacoB (2 vaca B
HEJIEIIO).

COJAEP/KAHUE OBYYEHUA



UYetpipéxyronpauku. [lapamienorpamm, €ro mnpu3Hakd M cBoWcTBa. YacTHble cliydau
napajieiorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBaJapaT), UX NMpPU3HAKU U cBoiicTBa. Tpamenms,
paBHOOOKas Tpanenus, e€ CBOWCTBa U pu3Haku. [IpsMoyronbHas Tpanenus.

Meton ynBoenuss menuanbl. LleHTpanbHas cummerpusa. Teopema aneca u Teopema o
MPOMOPLUOHAIIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYrojbHUKA U Tpanernuu. L{enTp Macc TpeyroyibHuKa.

[Tonobue TpeyroabHUKOB, KoddummeHT nomodus. [IpusHaku momoOus TPEyroabHUKOB.
[TpumeHeHne OI00MS IPH PEIICHUN TIPAKTUYESCKUX 3a]1a4.

CpoiicTBa miomaneii reomerpuueckux uryp. @opMyiel s TUIOMAAH TPEYrOJIbHUKA,
napasuiesiorpaMma, pomoOa u tpanenund. OTHOIIEHHUE IIOMAACH MOT00HBIX Quryp.

Brruucnenue HJ'IOH.[&I[Gﬁ TPEYTrOJIbHUKOB U MHOI'OYI'OJIbHUKOB Ha KJeT4aTon 6yMare.

Teopema Iludaropa. Ilpumenenue teopembl [ludaropa mpu pemieHUH MPaKTUYECKUX
3azad.

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO YIJia MPSIMOYTOJbHOrO TpeyroibHUKa. OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIECTBO. TpuroHomerprueckue GyHKuu yrios B 30, 45 u 60°.

BrnucanHble W LEHTpanbHBIE YIUIBI, YIOJl MEXKIY KacaTe€IbHOM M XOPIOH. YTIBI MEXAY
XOpJaMM M CEeKylMMHM. BrnucaHHble ¥ ONUCaHHBIE YETBIPEXYTOJIBHMKU. B3aumHoe
pacrosio’)keHue ABYX OKpyxHocTed. Kacanue okpyxnoctedl. OOmue KacarelbHble K JABYM
OKPY>KHOCTSIM.

IIVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPHS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaThbl OCBOEHUS INporpamMmbl  ydyeOHoro kypca «l'eomerpusi»
XapaKTEepU3YIOTCS:

1) naTpuoTHYECKOE BOCTIMTAHME:

MPOSIBIEHUEM HHTEpeca K TPOIUIOMY W HACTOSILEMY POCCHUIICKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHUSM POCCHICKMX MaTeMaTMKOB U POCCUHCKON
MaTEMaTUYECKOH IIKOJIbI, K CIIOJIB30BAHUIO 3TUX JTOCTHKEHUH B APYTUX HAYKaX M MPUKIIATHBIX

chepax;



2) rpakIaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCTIHTAHME:

TOTOBHOCTBIO K BBIIIOJHEHHUIO OOS3aHHOCTEH TpakJaHWHA M peAlM3aluu €ro Ipas,
MpEJICTaBICHUEM O MaTeMaTHYeCKUX OCHOBAaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBIICHUH, MPOLIEyp TPakIaHCKOro oOIiecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OO0CYXXJIEHUIO ITUYECKUX IMPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JOCTH)KCHUMN
HAyKH, OCO3HAHUEM BaKHOCTU MOPaJIbHO-3TUUYECKUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) Tpy/10BO€ BOCIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE y4YacTHE€ B DPEIICHUM NPAKTUYECKUX 3a/1ad MaTeMaTU4YeCKOU
HAIPaBIEHHOCTH, OCO3HAHMEM BaKHOCTH MAaTeMAaTUYECKOro 0O0pa30BaHUs Ha MPOTSHIKEHUH BCel
KHU3HH VI YCIEITHON MPo(ecCHOHANBHOMN AeITeIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM M IOCTPOCHHEM WHIUBUAYAIbHONW TpPAEKTOPUM OOpa3oBaHUs U
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOIIMOHATBHOMY U SCTETHUYECKOMY BOCHIPHUATHIO MAaTEMaTUYECKUX
00BEKTOB, 33/1a4, PELICHUN, PacCyKI€HUN, YMEHUIO BUJETh MATEMAaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT'0 MO3HAHUSI:

OpUEHTAIIMEH B JCSITEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAyUYHBIX MPEACTABICHHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YENOBEKa, NPHUPOABI M 0OIIecTBa, MOHUMaHUEM
MaTeMaTHUYeCKOl Hayku Kak c(epbl YeIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH JUISl PA3BUTHS LIUBUIN3ALMH, OBJIAJICHUEM SI3bIKOM MAaTEMATUKHA U MATEMATUYECKON
KyJbTYpOM Kak CpEICTBOM IIO3HAHUsS MHpPA, OBJAAECHHUEM IPOCTEHIIMMHU HaBBbIKAMHU
HCCIIEIOBATENILCKON JIEATEIIbHOCTH;

6) pusuueckoe BocnuTaHue, GopMHpPOBaHHE KYJIbTYPHI 3I0POBbSI H IMOIMOHAIBLHOTO
Os1aromostyqusi:

TOTOBHOCTBIO NPHMEHSTh MAaTEMATUYECKUE 3HAHUS B HHTEpEcax CBOETO 3/I0pOBbS,
BEJICHUS 3/J0pPOBOr0 00pasa »KU3HHU (30pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
IPU3HAHUEM CBOETO IIPaBa Ha OIIMOKY U TaKOI'o K€ MpaBa JIPyroro 4eiaoBeKa;

7) 3IK0JIOTHYECKOE BOCTIMTAHME:

OpHUEHTAIle Ha NMPUMEHEHHWE MATeMaTUYeCKUX 3HAHWM IS pEelIeHUs 3ajJad B 00JIacTw
COXpPAHHOCTH OKPYKAIOIIEH Ccpefbl, TUIAHUPOBAHUS TOCTYNKOB W OIIEHKH HMX BO3MOXHBIX
MOCJIC/ICTBUM NI OKPY’KAIOIIEH Cpefbl, OCO3HAHHWEM TJIO0ATBHOTO XapaKTepa SKOJOTUUECKHX
npo0JieM U MyTel X pelieHus;



8) aganTanus K U3MEHSIONIMMCS YCJIOBUSIM COIIMAJILHOM M MIPHPOIHO¥ Cpebl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBUSIX HEOMPEEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUUECKYIO JAESITeIbHOCTh, B TOM YUCIIE YMEHHE YYUTHCS y JPYTHX
JroJiel, mpuoOpeTaTh B COBMECTHOW JESATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU U3
OTIbITA IPYTHX;

HEO0OXOUMOCThIO B (DOPMHUPOBAHUM HOBBIX 3HAHUU, B TOM 4Hcie (HOpMYyJIUpPOBATh UJIEH,
MOHSITHSI, THITIOTE3bI 00 0OBEKTAaX W SIBJICHUSX, B TOM YHUCIIE PaHEe HEW3BECTHBIX, OCO3HABATH
neduIuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTb CTPECCOBYIO CHUTYallMIO, BOCIPUHHMATh  CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH IPUHUMAEMbIE PELICHUS U
neicTBus, GOPMYIMPOBAThH M OLIEHUBATH PUCKH U TIOCIEACTBHSA, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
Ilo3naBaTe/IbHBbIe YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS
Ba3oBble 1ornyeckue neiicTBus:

e BBUIBJIATh U XapaKTEpU30BaTh CYIIECTBEHHbIC NPU3HAKUM MaTEMaTHUECKUX OOBEKTOB,
HNOHSTUM, OTHOLICHUM MEXIy HOHITUSIMH, (OPMYIUPOBATH ONPEICIICHUS MOHATUH,
yCTaHaBJIMBAThH CYIIECTBEHHBIN MPU3HAK KJIACCH(HUKAINN, OCHOBAHUS JJIsi 0000IICHUS 1
CpPaBHEHUs1, KPUTEPUHU IIPOBOMMOIO aHAJIU3A;

e BOCIpPHHHMMATh, (OPMYIUPOBATh U MNPeOoOpPa30OBBIBATH CYXKACHUS: YTBEPAUTEIIbHbIE U
OTpHIIATENIbHBIE, €TMHUYHBIE, YACTHBIE U 00IlKE, YCIOBHEIE,

e BBIIBJIATh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3HM M NMPOTUBOpEUUs B (PaKTax,
JAHHBIX, HAOMIOACHUSAX M YTBEP)KACHUAX, NpeajaraTb KPUTEPUM JJsl BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JIeNIaTh BBIBOJBI C HCIIOIH30BAHMEM 3aKOHOB JIOTMKH, JETYKTUBHBIX M HHIYKTHUBHBIX
YMO3aKJIIOUEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

e pa3buparh JOKa3aTEeIbCTBA MAaTEMATUYECKUX YTBEPKACHUN (MPSMbIE U OT IPOTHUBHOIO),
IIPOBOAMTH CAaMOCTOSITENIbHO HECJOXKHBIE JOKa3aTelIbCTBa MaTeMaTH4YecKuX (axTos.,
BBICTPAaNWBaTh ApPryMEHTAIUIO, NMPUBOIUTH MPUMEPHI M KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE PACCYKACHUS;

e BbIOMpaTh cmoco0 pemieHUs y4yeOHOW 3agaud (CpaBHUBATh HECKOJIBKO BapHAHTOB
peleHus, BbIOMpaTh Haubosiee MOAXOAAUIMHA ¢ Y4ETOM CaMOCTOSTENBHO BBIJEICHHBIX
KpUTEPUEB).

Ba3oBble ucciaenoBaTeabCKue AeiicTBUS .

e HCIOJIb30BaTh  BONPOCHI  KAaK  HMCCJENOBATENIbCKUM  WHCTPYMEHT  IO3HaHUS,
(dbopMyIUpPOBaTh BOMPOCHI, (PUKCUPYIOIINE MPOTHBOPEUHE, MPOOJIEMY, CaMOCTOSATEIHLHO



yCTaHaBIMBAaTh MCKOMOE M JaHHOE, (OPMHUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH CBOIO
MO3ULINI0, MHEHUE;

e MPOBOJUTH IO CAMOCTOSTEIHLHO COCTABICHHOMY ILUIAHY HECIOXHBIA 3KCIICPHUMEHT,
HeOOJIBIIIOE MCCIICIOBAHKE TI0 YCTAHOBICHUIO 0COOCHHOCTEH MaTeMaTHYECKOTO 00BEKTa,
3aBUCHUMOCTEN 0OHEKTOB MEXIY COOO0I;

e CaMOCTOATEIBHO (HOPMYIUPOBATH 0OOOIICHHUS U BBIBOIBI 11O Pe3y/IbTaTaM IMPOBEIEHHOTO
HAOJIIOJICHUS, WCCIICIOBAaHUs, OIICHMBATh JOCTOBEPHOCTH IOJYYEHHBIX PE3yJbTATOB,
BBIBOJIOB M 000OIIEHNH;

e IIPOTHO3UPOBATH BO3MOXKHOC PA3BUTUC MTPOLECCA, a TAKIKC BbIABUI'aTh IMTPCAIIOJIOXKCHUA O
€TI0 pa3sBUTHUHU B HOBBIX YCJIIOBUAX.

Pabora ¢ unopmanmeii:

e  BBIABIATH HEJOCTATOUHOCTh M M30BITOYHOCTh MH(GOPMAIIUH, TAHHBIX, HEOOXOTUMBIX IS
pELICHUS 3a/1a4H;

e BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IUYHbBIX BUJIOB U (POPM NpEACTABICHUS;

e BbIOMpaTh QopMy IpeAcTaBIeHUS MH(POPMAIUN U WLTIOCTPUPOBATH PEUIaeMbIe 3a/1a4H
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIUSIMU;

e OIICHUBATh HAAEKHOCTH I/IH(1)OpMaI_II/II/I 10 KpUTCPpUAM, HNPCIJIOKCHHBIM YUUTCIICM HIIN
C(i)OpMy.]'II/IpOBaHHbIM CaMOCTOATCIIBHO.

KomMMyHuKaTHBHBIe YHHBepcaibHble Y4eOHbIe JelcCTBHA:

e BOCHPHHHMMATHh U (OPMYJIHUPOBATH CYKIEHHUS B COOTBETCTBHM C YCIOBHUSMHU M LIEISIMU
oOIIeHus, SICHO, TOYHO, T'PaMOTHO BBIpaKaTb CBOIO TOYKY 3pPEHHUS B YCTHBIX U
IIICBMEHHBIX TEKCTaX, AABaTh IOSACHEHMS 10 XOAY PELICHHs 3aladd, KOMMEHTUPOBATh
MTOJIy4EHHBIA pEe3yibTarT;

e B X0Jle 00CYX/IEHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOH TEMbI, IPOOIEMBI,
peraeMoil 3a7auu, BbICKa3bIBaTh MJIE€U, HAIEJIEHHbIE HA MOMCK PELIEHMs], CONIOCTABIATh
CBOM CYXJIEHUS C CY)KICHUSAMH JPYTrUX YYaCTHUKOB JUaJIora, 0OOHAPYKUBATh pa3inyue U
CXOJICTBO TMO3UIMHA, B KOpPpeKTHOH ¢opme (HopMyaupoBaTh pa3HOIJACHs, CBOU
BO3PaKECHUS;

e MPEICTABIATH PE3YIbTAThl PEIICHUS 3a/aud, SKCIIEPUMEHTa, MCCIe0BaHMs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpPATh (OpPMAT BBICTYIUIEHHS C YYETOM 3a/ad Ipe3eHTALUu U
0COOEHHOCTEHN ayAuTOpHH;

e TIOHUMAaTh U UCMOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW U MHJIUBUIyalbHOU pabOTHI MPU
pelieHnn y4yeOHbIX MaTeMaTHUeCKUX 3ajiay;

e MPUHUMATH IIe]Ib COBMECTHOH JEATEIHHOCTH, TUIAHUPOBATH OPTaHW3AI[UI0 COBMECTHOM
paboThl, pacrpeneisTh BUABI PadOT, JOTOBapUBATHCS, OOCYKIATh MPOIECC U PEe3yabTaT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JFOICH;



e Y4acTBOBATh B IPYNIOBBIX (popmax paboThI (0OCYX)IeHUSI, OOMEH MHEHUSIMH, MO3TOBBIC
IITYPMBI M APYTHE), BBIIOIHATH CBOIO YacTh pabOThl U KOOPIMHUPOBATH CBOU JCHCTBUS
C APpYIrvUMHU WICHAMU KOMaH/bl, OICHUBATb Ka4CCTBO CBOCTO BKJIaJda B O6H_[I/II71 IMPOAYKT I1O
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYACTHUKAMH B3aHMOICHCTBHSL.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranu3amnus:

e CaMOCTOSITEJILHO COCTaBIATH IUIAH, AJITOPUTM pEUICHUs 3ajaud (MM €ro 4YacTh),
BBIOMpATh CHOCO0 pemieHuss ¢ y4ETOM MMEIOIIUXCS PECypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBAaTh W KOPPEKTHPOBATh BAPHAHTHI PEIICHUH C Y4ETOM
HOBOH MH(OpMAIHH.

CﬁMOKOHTpOﬂb, 3MOLUMOHAJIbHBIA HHTEJLJIEKT:

e BIAJETh CHOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIA Mpollecca M pe3yiabTaTa pelieHus
MaTeMaTHYECKOM 3aa4uH;

e IPEIBUAETH TPYAHOCTH, KOTOPHIE MOTIYT BO3HHMKHYTH IIPH PELICHUM 3a/1a4d, BHOCHUTH
KOPPEKTHBBI B JESITEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAWJACHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

e OIICHUBaThb COOTBETCTBHUE PE3yJIbTaTa JESITEIbHOCTH MOCTABICHHOW LEIU U YCIOBHSIM,
OOBSICHATh MPUYMHBI JOCTHKEHUS WM HEJOCTIKEHHs LeJIH, HaXOAUTh OIIMOKY, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOydeHuss B 8 Kkiacce oOydarImMCsS TMOTYyYUT CIEAYIOIIME TPEeIMETHBIC
pe3ynbTaThl:

Pacno3HaBaTh OCHOBHBIE BHIbI LIeTpréXYl“OJ'I]':»HI/IKOB, HUX SJICMCHTBI, ITOJb30BATHCA HX
CBOMCTBaMH Ipu pCUHICHUU I'COMETPUUCCKUX 3a1ad.

HpI/IMeHHTB CBOMCTBA TOYKH nepeceucHust MCEIHaH TpPCYTOJIbHUKA (ueHTpa MaCC) B
peliCHuHU 3a/1a4.

BraneTe moHsATHEM CpeqHEN JMHUU TPEYrOJbHHUKA U Tpamneluu, IPUMEHSATh X CBOMCTBA
P pPEIICHUHM reomerpudeckux 3anad. llomp3oBarbecst Teopemon Paneca U TeOpeMou O
IIPONOPLUUOHANIBHBIX OTPE3KaX, IPUMEHATh UX I PELICHUS IPAKTUYECKUX 3a/1a4.

HpI/IMeHHTL IMPU3HAKN HO,Z[O6I/I$I TPCYTrOJIbHUKOB B PCIICHHUU I'COMCTPHUYCCKUX 3a1a4.

[Tonb3oBatbess Teopemoil [ludaropa nns pemieHuss reoMETPUUYECKHX U MPAKTUYECKUX
3ana4. CTpOUTh MaTeMaTHYECKYI0 MOJEIb B MPAKTUYECKUX 3a/adax, CaMOCTOATEIBHO JEJaTh
YEepTEK U HAXOAUTh COOTBETCTBYIOLIUE JJIUHBI.



Bnagerp moHsATHSIMU CHHYCa, KOCMHYCa M TaHIEHCAa OCTPOro YIyia MPSMOYTOJIbHOTO
TpeyroyibHUKA. [101630BaThCS STUMU MOHATUSMHU IS PEILICHUS MPAKTUYECKUX 3a/1a4.

Berumcnsate  (pa3nuuHbIMH - crioco0aMu)  TUIOMIANb  TPEYroJbHUKA H  TUIOIIAIU
MHOTOYTOJIbHBIX ~ Guryp (moib3yach, TIne Heo0XoauMo, KalbKyisTopoM). IlpumeHsTs
MOJIy4YEHHBIE YMEHHUSI B IPAKTUYECKUX 3a/1adax.

Braner NOHATUSAMM BIMCAaHHOTO M ILEHTPAJIBHOIO YIVIA, HCHOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIAX, yIJIax MEXIY XOpJaMu (CEKyLIMMH) U YIile MEX1y KacaTelbHON U XOpaoi
IIPU PELICHUH TeOMETPUYECKHX 3a/1a4.

Bnaners moHATHEM ONMCAHHOTO YETHIPEXYTOJBHUKA, NMPUMEHATh CBOMCTBA ONHCAHHOTO
YEeTBIPEXYTOJIBHUKA IIPU PELICHUU 3a/1a4.

[IpumMeHATh TONyYEeHHBIE 3HAHUSI HA MPAKTHUKE — CTPOUTh MaTEeMaTHYECKHUE MOJEIH MJIs
3a[a4 peajbHON KU3HU M TIPOBOJAUTH COOTBETCTBYIOIUE BHIYUCICHUS C IPUMEHEHHEM MO00us
U TPUTOHOMETPUH (TIOIB3YSICh, T/Ie HEOOX0UMO, KaTbKYIATOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

Ne HauMeHOBaHUe pa3/iesioB U TeM MPOTrPaMMbl KosinuecTBo yacoB JsekTpoHHbIE (11U POBLIE)
n/n o6paszoBaTeJibHbIE PECYPChI
Bcero| KoHTpoJsibHBIE [IpakTHyeckue
paboThl paboThl
1 YeTbIpEXYTONBHUKU 12 1 BubaunoTeka LJOK

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

2 Teopema Pasieca U TeopeMa 0 IPONOPLUOHAIBbHBIX OTPE3Kax, 15 1 BubsunoTeka LJOK
MoJI06HbBIE TPEYTOJbHUKU https://m.edsoo.ru/7f417e18
3 [lnowaab. HaxoxaeHre nuoniagel TpeyroJbHUKOB U 14 1 BubanoTteka IJOK
MHOTOYToJbHbIX puryp. [Liomaau nofo6HbIX GUTYD https://m.edsoo.ru/7f417e18
4 Teopema [ludaropa u Havyasla TPUTOHOMETPHUHU 10 1 bubsnoteka LLIOK

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

5 YrJibl B OKpY>KHOCTU. BricaHHble ¥ onUcaHHbIe 13 1 bubanoteka LLOK
YeTbIpeXyroJbHUKU. KacaTesibHbIe K OKpYyKHOCTHU. KacaHne https://m.edsoo.ru/7f417e18
OKpYy»KHOCTeH

6 [ToBTOpEeHME, 06061IeHE 3HAHUH 8 1 bubsnoreka LIOK

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

OBIIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 72 6 0
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INIOYPOYHOE IIVTAHUPOBAHHUE

Ne Tema ypoka KosimyecTBo 4yacoB Jata J/ieKTpOoHHbIEe IUPPOBbIE
n/mo HU3y4YeHUs o6paszoBaTeJibHbIE PECYPChI
Bcero| KonTtposibHble | [IpakThdeckue
paboThl paboThl
1 [lapasiesorpaMm, ero Npu3Haky U CBOKWCTBaA 1 BubaunoTeka LJOK
https://m.edsoo.ru/88671af2
2 [lapasyiesorpamMm, ero Npu3Haky U CBOKWCTBaA 1 BubaunoTeka LJOK
https://m.edsoo.ru/88671ca0
3 [Tapansienorpamm, ero Nnpu3HakKy U CBOMCTBA 1 bubsnoreka LIOK
https://m.edsoo.ru/88671ca0
4  |YacTHble ciay4au napasaiesorpaMMoB (IPAMOYTOJbHUK, 1 bubsnoteka LLOK
poM6, KBaJlpaT), UX MPU3HAKHU U CBOMCTBA https://m.edsoo.ru/88671dea
5 YacTHble ciy4yau napasaiesorpaMMoB (IPAMOYTOJbHUK, 1 bubsnoteka LLOK
poMb6, KBaZipaT), UX IPU3HAKU U CBOMCTBA https://m.edsoo.ru/88671f20
6 YacTHble ciy4yau napaaieorpaMMoB (IPSAMOYTOJIbHUK, 1 bubsnoteka LIOK
poM06, KBaJlpaT), UX MPU3HAKU U CBOMCTBA https://m.edsoo.ru/8867209c
7 Tpanenus 1 bubsnoreka LIOK
https://m.edsoo.ru/88672358
8 PaBHOGOKas U MpsIMOyToJIbHasA Tpanenuu 1 bubsnoreka LIOK

https://m.edsoo.ru/8867252e
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9 PaBHOGOKas U NpsiMOyToJibHas Tpaneuuu bubsnoreka LIOK
https://m.edsoo.ru/88672858
10 |MeTopn yABOEHUS MeIUAHBI BubanoTteka [JOK
https://m.edsoo.ru/88672b14
11 |lenTpasibHasg CHMMeTpHUA BubaunoTeka LJOK
https://m.edsoo.ru/88672b14
12 |KoHTposibHas paboTa no TeMe "YeTbIpEXYTrOJTbHUKH" bubsaunoTteka [JOK
https://m.edsoo.ru/88672c9a
13 |Teopema ®@asieca u TeopeMa 0 NPONOPIUOHAIbHBIX OTPE3KaX bubsunoTteka [JOK
https://m.edsoo.ru/8867337a
14 |CpenHsas JMHUA TPeyroJbHUKA bubsnoteka LLOK
https://m.edsoo.ru/88672e0c
15 |CpeaHsss IMHUA TPEYTOJBHUKA bubsnoreka LIOK
https://m.edsoo.ru/88672f38
16 |Tpanenus, eé cpeHsis JUHUS bu6sunoreka [JOK
https://m.edsoo.ru/88672358
17 |Tpanenus, eé cpeHss JUHUS bu6sunoreka [JOK
https://m.edsoo.ru/88673064
18 |llponopuuoHa/bHbIE OTPE3KU bubsnoteka LIOK
https://m.edsoo.ru/88673794
19 |llponopyuoHa/IbHbIE OTPE3KU bubsnoteka LIOK
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20

LleHTp Macc B TpeyroJbHUKeE

BubanoTteka [JOK
https://m.edsoo.ru/886738fc

21

[Togo6HbIE TPEYTOJBHUKU

BubanoTteka IJOK
https://m.edsoo.ru/88673a78

22

Tpu npusHaka nofo06usi TpeyroJbHUKOB

BubanoTteka IJOK
https://m.edsoo.ru/88673bae

23

Tpu npusHaka noAo06us TpeyroJbHUKOB

bubaunoTteka [JOK
https://m.edsoo.ru/88673d52

24

Tpu npusHaka noo061s TpeyroJabHUKOB

bubanoTteka [JOK
https://m.edsoo.ru/8867400e

25

Tpu npusHaka noo061s TpeyroJabHUKOB

26

an/IMEHeHI/Ie l'[O,U,OGI/IH IIpH pelleHUH NMPAKTUIEeCKHX 3a4a4

27

KoHTposibHas paboTta no TeMe "[1006HbIe TPEYTOTBHUKU"

BbubanoTteka [JOK
https://m.edsoo.ru/8867445a

28

CBoiicTBa MIoLaiel reoMeTpUIECKUX GUTyp

BbubanoTteka [JOK
https://m.edsoo.ru/886745fe

29

®opmyJibl U1 IJIOMA/IM TPEYTOJIBbHUKA, apaJljieJiorpaMma

bu6sunoreka [JOK
https://m.edsoo.ru/88674860

30

qDOpMy.TIbI AJid I1omaar TpeyroJibHUKa, mapasjjaejorpaMma

bu6sunoreka [JOK
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https://m.edsoo.ru/88674a22

31

®opMyJibl A1 MJIOLWALU TPEeYroJAbHUKA, NapaJljiesorpaMma

BubanoTteka [JOK
https://m.edsoo.ru/88674a22

32

®opmyJibl s IUIOLAIM TPEYTOJBHUKA, TapaJljieJiorpaMma

BubanoTteka IJOK
https://m.edsoo.ru/88675288

33

®opmyJibl s IUIOLAM TPEYTOJIBHUKA, TapaJljieJiorpaMma

BubanoTteka IJOK
https://m.edsoo.ru/8867542c

34

Belunc/ieHHe MI0IAZEeN CI0XKHBIX QUTYD

bubaunoTteka [JOK
https://m.edsoo.ru/88674e78

35

[Inomaau puryp Ha KaeT4aTol Gymare

bubanoTteka [JOK
https://m.edsoo.ru/8867473e

36

[Inomaau nofo06HbIX GUTYP

37

[Inomaau nofo06HbIX GUTYP

38

38,[[3‘11/1 C IPpAKTHU4Y€CKHUM COAEePHKaHHUEM

BbubanoTteka [JOK
https://m.edsoo.ru/88675558

39

38,[[3‘11/1 C IPAKTHU4Y€CKHUM COAEePHKaHUEM

BbubanoTteka [JOK
https://m.edsoo.ru/88675684

40

Pelienue 3a7ja4 C IOMOIIbI0 METO/A BCIIOMOTaTeJAbHOMH
18 ()11 91074

bu6sunoreka [JOK
https://m.edsoo.ru/88674f90

41

KoHTpoJsibHas paboTta no TeMe "[linomans"

bu6sunoreka [JOK
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42

Teopema [ludaropa u e€ npuMeHeHUe

BubanoTteka [JOK
https://m.edsoo.ru/88675918

43

Teopema [ludaropa u e€ npuMeHeHUE

BubanoTteka IJOK
https://m.edsoo.ru/88675918

44

Teopema [ludaropa u e€ npuMeHeHUE

BubanoTteka IJOK
https://m.edsoo.ru/88675abc

45

Teopema I[Iudaropa u e€ npuMeHeHHEe

46

Teopema I[ludaropa u e€ npuMeHeHHe

47

OnpefesieHde TPUTOHOMETPUYECKUX QYHKIIMKA OCTPOrO yria
NpsSIMOYTOJIBHOTO TPeyroJIbHUKA, TPUTOHOMEeTpUYecKue
COOTHOIIIEHHUS B IPAAMOYT0JIbHOM TPeyroJbHUKe

BubanoTteka IJOK
https://m.edsoo.ru/88675d32

48

OcHoBHOEe TPUTOHOMETPHUIECKOE TOXKAECTBO

bubanoTteka [JOK
https://m.edsoo.ru/88675f44

49

OcHoBHOE TPUTOHOMETpPHUYIECKOe TOX/AEeCTBO

50

OcHoBHOEe TPUTOHOMETPHUYIECKOE TOXKAECTBO

51

KoHTposibHas paboTta no TeMe "Teopema [ludaropa u Havyasia
TPUTOHOMETpPHUU"

BbubanoTteka [JOK
https://m.edsoo.ru/8a1407e8

52

BrniricaHHbIE U LIeHTPATbHbIE YTJIbl, yTOJ MEXAY KacaTeJbHOH
U XOpA 0o

bu6sunoreka [JOK
https://m.edsoo.ru/8a1415b2
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53 |BnucaHHbIe U IIeHTpaJibHbIE YTJIbI, YTOJ MEX/y KacaTeJbHOH bubsnoreka LIOK

U Xop/ioi https://m.edsoo.ru/8a141940
54 |BnucaHHBbIE U IleHTPaJibHbIE YTJIbI, YTOJ MEX/y KacaTeJbHOH bubsnoteka LIOK

U XopJioi https://m.edsoo.ru/8a141b34
55 |Yrubl Mexay xopZilaMu U CeKYLUMH
56 |Yribl Mexay XopJlaMH U CEKYLUMH
57 |BnucaHHble U OIMCAaHHbIE YEThIPEXYTOJbHUKH, UX IPU3HAKU BubaunoTeka LJOK

Y CBOMCTBaA https://m.edsoo.ru/8a140f86
58 |BnucaHHbIe ¥ ONMCaHHbIE YEThIPEXYTOJbHUKH, UX IPU3HAKU bubsnoteka LLOK

Y CBOMCTBA https://m.edsoo.ru/8a1416d4
59 |BnucaHHbIe ¥ ONIMCAaHHbIE YeThIPEXYTOJbHUKU, UX TPU3HAKU bubsnoteka LLOK

Y CBOMCTBA https://m.edsoo.ru/8a1416d4
60 |IIpuMeHeHMe CBONCTB BIHMCAHHBIX U ONTMCAaHHbBIX

4eThIPEXYTroJIbHUKOB IIPU pelIeHUH reOMeTPUIECKUX 3a4a4
61 |IIpuMeHeHME CBOWCTB BIMCAHHbIX U OIIUCAHHbIX

YeThIPEXYTOJbHUKOB IIPU PELIEHUH FreOMeTPUIECKUX 3a4a4
62 |B3anMHOe pacnoJyioKeHHe ABYX OKPYKHOCTEH, 061e BubaunoTteka LJOK

KacaTeJbHbIE https://m.edsoo.ru/8a1410a8
63 |KacaHue okpyxHOCTel bubsnoreka LIOK

https://m.edsoo.ru/8a1410a8
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64 |KoHTposibHast paboTa 1o TeMe "YTJbl B OKPY:KHOCTH. 1 BubauoTeka LJOK

BrnivcaHHbIe U ONMCaHHbIEe YeThIPEXYTOJbHUKH" https://m.edsoo.ru/8a141c88
65 |[loBTOpeHHE OCHOBHBIX MOHSATHUUN U METO/0B KypcoB 7 U 8 1 bubsnoteka LIOK

KJIaccoB, 0606111eHre 3HaHU N https://m.edsoo.ru/8al41ddc
66 |IloBTOpeHHE OCHOBHBIX NIOHATUW U METO/0B KYpCcoB 7 U 8 1 bubsnoreka LIOK

KJIacCOB, 060611eH1e 3HAHUU https://m.edsoo.ru/8al41efe
67 |HWToroBast KOHTpoOJIbHAsA paboTa 1 bubsaunoTteka [JOK

https://m.edsoo.ru/8a142368

68 |I[loBTOpeHMEe OCHOBHBIX MOHSATHUI U METOA0B KypcoB 7 U 8 1 bubsunoTteka [JOK

KJIacCOB, 0600611[eH1e 3HAHUU https://m.edsoo.ru/8a1420ac
69 |I[loBTOpeHHE OCHOBHBIX MOHSATHUI U METO0B KypcoB 7 U 8 1 bubsnoteka LLOK

KJIaccoB, 060611leHre 3HAaHU N https://m.edsoo.ru/8a1420ac
70 |IloBTOpeHHE OCHOBHbBIX NOHATUN U METO/0B KYpCcOB 7 U 8 1 bubsnoreka LIOK

KJI1accoB, 060611leHHe 3HAaHU N https://m.edsoo.ru/8al420ac
71 |IloBTOpeHMEe OCHOBHBIX MOHATHUU U METO/0B KypcoB 7 U 8 1 BubaunoTteka LJOK

KJIacCOB, 0600611[eHre 3HaHUH https://m.edsoo.ru/8a1420ac
72 |IlloBTOpeHMEe OCHOBHBIX MOHATHUU U METO/0B KypcoB 7 U 8 1 BubaunoTteka LJOK

KJIacCOB, 060611eHHe 3HAHUH https://m.edsoo.ru/8a1420ac
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 72
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IPOBEPSIEMBIE TPEGOBAHMS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM

OBPA30OBATEJIbHON ITPOI'PAMMBI

o IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI 00pa3oBaTe/ILHOI
TPOBEPHEMOTO NMporpaMMbl OCHOBHOT0 00111er0 00pa30BaHusl
pe3yJbTara
6 I"'eomerpus
6.1 Pacrio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJIHLHUKOB, UX DJIEMEHTHI, MOJIb30BATHCS HX
' CBOMCTBaMM MPU PEHICHUH T€OMETPUYCCKHX 33124
6.2 [TpuMeHSATh CBOMCTBAa TOYKM TIEPECCUCHHSI MEIAMAH TPEyrojbHHKa (LIEHTpa Macc) B
pelIeHUH 33124
Brnagerp moHsATHEM CpeqHEH JIMHUU TPEYroJIbHWKA W TPANeluH, MPUMEHSITh HX
6.3 CBOICTBA MPH PEIICHUU reoMeTpudeckux 3aaad. [lomp3oBathes Teopemoi dareca u
' TEOPEMOl O MPOMOPIHOHAIBHBIX OTpPEe3KaxX, MPUMEHATh WX JUIS  PEIICHHUS
MPAKTUYECKHX 3a7a4
6.4 [TpuMeHSTh IPU3HAKY OO0 TPEYTOJILHUKOB B PEHICHUU F'€OMETPUICCKHX 3a/1a4
[Tonw3oBatbest Teopemoii [Tudaropa i penieHns reOMETPUIECKUX U TPAKTHYCCKUX
6.5 3anad. CTpOUTH MAaTEMAaTHICCKYIO MOJICITb B MPAKTUYCCKUX 3a/1adax, CAMOCTOSATEIHHO
JIeJIaTh 9YepTEXK U HAXOIUTh COOTBETCTBYIOIIHNE JTHHBI
6.6 BrianeTh MOHATUSME CHHYCA, KOCUHYCA W TaHT€HCA OCTPOTO yria MpPSMOYTOJIBHOTO
' TpeyroiabHuKa. [107630BaTHCS 3TUMU IOHITHUSIMH JJIS PEIICHUS] TPAKTHYSCKUX 3a71a4
Bbruucnate  (pa3snUYHBIME - CIIOCOOAMH) IUIOINAAb TPEYroJdbHMKA U IUIOIIAIH
6.7 MHOTOYTOJIBHBIX GUryp (MONB3YACH, TJE HEOOXOANMO, KalbKyasiTopoM). [IpumeHsTs
MOJTYYEHHBIC YMECHHSI B MPAKTUICCKUX 3a/1a9ax
Bragerh MOHATHUSAMHU BIMCAHHOTO M IEHTPAIBLHOTO YTJIa, WCIIOJIB30BATh TEOPEMBI O
6.8 BIIMCAHHBIX yIJIaX, YIIaX MEXIY XOpJaMH (CeKYIIUMH) U yIiie MEeKIy KacaTeabHOU U
XOpAOW IIPU PENICHUU TeOMETPUUYECKUX 3a/1a4
6.9 Brnagerp MOHSATHEM ONMUCAHHOTO YETHIPEXYTOJIBHWKA, MPUMEHSITh CBOHCTBA
' OTMHMCAHHOTO YeThIPEXYTOJIbHUKA IPU PEIICHUU 3a7a4
[TpuMeHsTh TIOydeHHBIC 3HAHUS HA TPAKTHKE — CTPOUTH MATEMAaTHYCCKUE MOJICITH
6.10 JUTSL 3a]lad  PealbHOW KW3HU W TPOBOJHUTH COOTBETCTBYIONIUE BBIYUCICHUS C

IMPUMCHCHUCM HOHO6HH
HTpHFOHOMeTpHH(HOHHﬂMCB,FﬂeHeO6XOﬂHMO,KaHBKyHHTOpOM)

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
6 I'eomerpust
6.1 UYerslpéxyronbHuku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMmoyronbHUK, poMO, KBaJIpaT, UX MPU3HAKU U CBOICTBA
6.3 Tpaneuus, paBHOOOKas Tpamenusi, €€ CBOWCTBa M NpU3HaKU. [IpsMoyrosibHas

Tparcuusa




Meron ynsoenus menuansl. Llentpanbaas cummerpust. Teopema daieca u reopema o

6.4 IIPONOPIMOHAIBHBIX OTPE3KAX

6.5 CpenHue JMHUM TPEeYroabHUKA U Tpanenuu. L{eHTp Macc TpeyronbHuKa

6.6 [Togobue  TpeyronmpbHUKOB, KO3pdunueHnt momodbus. Ilpusnaku  momoOus
TpeyroybHUKOB. [IpuMeHeHre nogoous npy pelieHH NPakTHYECKUX 3a/1a4

6.7 DopmyJIbl 1)1 IUIOUIAIA TPEYTOJIbHUKA, TapajljiesiorpaMmma, pom0a u Tpanenuu

6.8 CroiictBa miomaneli reomerpudeckux ¢uryp. OTHOIIEHHE TUIOMIAACH MOI00HBIX
duryp

6.9 Brruuciienue miomanei TpeyroJbHIKOB U MHOTOYTOJIbHIUKOB Ha KJIETYaTOl Oymare

6.10 Teopema I[ucgaropa. IIpumenenue teopems! Ilugaropa npu pemieHMH NpakTUYECKUX
3a1a4
CuHyC, KOCHHYC, TAHI'€HC OCTPOTO yIja NPSMOYTOJILHOTO TpeyrojibHUKa. OCHOBHOE

6.11 TPUTOHOMETPUYECKOE TOXKIECTBO. TpuroHomerpuueckue GyHKIUU yrioB B 30°, 45°
u 60°

6.12 BrucanHublie ¥ IEHTPAIIBHBIE YIJIbL, YTOJI MEXAY KacaTeJIbHOW U XOPJIOH. YTIIbl MEKIY
XOpJIaMH U CEeKYUTUMHU

6.13 Bricannble v onrcaHHbIe YETHIPEX YT OIBHUKU

6.14 B3aumHoe pacnonoxeHue IByX OKpyxkHocTed. Kacanue okpyxnocteil. OOmiue

KaCaTCJIbHBIC K IBYM OKPYXXKHOCTSAM

ITPOBEPAEMBIE HA OI'S 110 MATEMATHUKE TPEBOBAHUS K PE3YJIBbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJBbHON ITPOT'PAMMBI OCHOBHOT'O

OBILIET'O OBPA3OBAHUA

Kon
NpoBepsIeMOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3y/1bTaTaM OCBOCHUSI OCHOBHOI
o0pa3oBaTe/IbHO POrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHHs HA OCHOBE
eoroc

YMeHHne onepupoBaTh IOHATUSMH: MHOXECTBO, ITOJMHOXKECTBO, OINEPALMM HAJ
MHOXKECTBaMH; YMEHHUE OIepHpOBaTh IMOHATUSAMH: Tpad, CBSI3HBIA Ipad, AepeBo,
LIUKJ, TMPUMEHATh WX NPH PEUICHWU 3aJad; YMEHHME MHCIOJb30BaTh rpaduyeckoe
MIPEACTABICHUE MHOXKECTB JUIsI ONMCAHUS PEAIBHBIX IPOLIECCOB M SIBJICHUM, IPH
pElIeHNH 3a]1a4 U3 IPYTUX y4eOHbIX NPEIMETOB

YMeHue  OonepupoBarb  MOHSATHSAMM: OIIPENICIICHHE, akcuoma,  Teopema,
JIOKA3aTeNIbCTBO; YMEHHE pPAClO3HaBaTh WCTUHHBIE M JIOKHBIE BBICKA3bIBAHMS,
MPUBOJINTh MPHUMEPBI W KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS M OTPULAHUS
BBICKQ3bIBaHU M

YMeHue onepupoBarh MOHATUAMU: HATYpaJIbHOE YHUCIIO, IIPOCTOE U COCTABHOE YUCIIO,
JEIIMMOCTh HaTypalbHBIX YUCEN, IPU3HAKH JIETUMOCTH, LIEJI0€ YUCIIO, MOAYJb YHCIIA,
OOBIKHOBEHHAsI IPpoOb U JeCATHUYHAs IpOo0b, CTAHIAPTHBIN BUJ] YKCIIa, PallMOHAIBHOE
YHCII0, UPPALMOHAIBHOE YHCIO, apu(MeTHUecKUi KBaJpaTHBI KOPEHb; YMEHHE
BBIIIOJIHATBL JACUCTBUSA C YUCIAaMH, CPABHUBATH U YIIOPSJAOYMBATH YUCIA, IPEICTaB-
JIATh YMCJIA HA KOOPJAMHATHOM MPSMOM, OKPYIJIATh YUCIA; YMEHUE JeNIaTh IPUKUIKY
1 OIICHKY pe3yJIbTaTa BHIYUCICHUN

YMmenue ONCPpHUPOBATH NOHATHAMU: CTCTICHL C LICJIBIM IOKAa3aTCIJICM, apI/I(bMeTI/ILICCKI/Iﬁ




KBaJpaTHBI KOPEHb, MHOTOWIEH, anredpanyeckas Apo0b, TOKIECTBO; 3HAKOMCTBO C
KOpPHEM HaTypaJlbHOI cTeneHu OoJiblIe €IUHUIIbI; YMEHUE BBIIOJHATH PACUYETHI 1O
dbopmynamM, mnpeoOpazoBaHUsl ILENbIX, JAPOOHO-PAI[MOHATIBHBIX BBIPAKEHUU U
BBIPAKEHUI C KOPHSAMH, Pa3JI0KEHHE MHOIOWIEHA HA MHOXKUTEIHM, B TOM YHUCIIE C
MCIOJIb30BaHNEM (POPMYIT pPa3HOCTH KBAPATOB M KBAJApaTa CyMMBI U Pa3HOCTH

YMeHue onepupoBaTh IOHATHAMH: YHUCIOBOE PABEHCTBO, YPABHEHHE C OJHOU
[IEPEMEHHOM, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM; YMEHUE pelIaTh
JUHEIHbIE U KBaJpaTHbIE ypaBHEHUs, APOOHO-pallMOHAIBHBIE YPABHEHMSI C OIHOMU
IIEPEMEHHOM, CHCTEMBI JIBYX JIMHEHHBIX ypaBHEHWH, JINHEHHBIE HEPABCHCTBA M MX
CHCTEMBI, KBaJIpaTHbIE U JPOOHO-pALlMOHAIbHBIC HEPABEHCTBA C OJJHOM IEPEMEHHOMH,
B TOM 4YMCJIE IPHU PEUIEHUH 3a/ay U3 JIPYruX NPEAMETOB U MPAKTUYECKUX 3a/ay;
YMEHHME HUCIOJb30BaTh KOOPAMHATHYIO MPSAMYI0 M KOOPAMHATHYIO IJIOCKOCTH MJIs
1300pakeHMsl pellieH! ypaBHEHUH, HEPAaBEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHUAMH: (QYHKIUS, rpaduk (QyHKIUH, HYyTH (YHKLIUH,
MPOMEXYTKH  3HAKOIOCTOSHCTBA,  NMPOMEXKYTKH  BO3pacTaHHs,  yObIBaHHA,
HauOoJbllIee ¥ HAaUMEHblIee 3HaYeHUsI (PYHKLUHU; YMEHHUE OIEpPUPOBATh MOHATUAMU:
npsiMass [PONOPLHMOHAIBHOCTh, JIMHEHWHas (yHKOMs, KBagpaTU4Has (yHKIUA,
oOpaTHasi MPONOPIHUOHANBHOCTh, Mapaboia, runepbosa; yMeHne CTpOuTh rpaduku
GyHKIMH, WCHONB30BAaTh TpapuUKU JUIS OINpPEOCIICHUS CBOMCTB MPOIECCOB U
3aBUCUMOCTEH, IJI pelIeHus 3ahad M3 JIPYruxX Y4eOHbBIX HPEIMETOB U peabHOU
KU3HHM; YMEHUE BBIpAXKaTh (hopMysiaMu 3aBUCHMOCTH MEXKAY BEIMYMHAMU

YMeHne omnepupoBaTh IMOHITHUSMHU: TOCIEIOBATENBHOCTh, apudmMeTHueckas u
reoMeTpuyecKas IPOrPeccui; yYMEHHE UCII0JIb30BaTh CBOICTBa
nocjeoBaTenbHOCTEH, GOPMYJIbI CyMMbl U OOIIEro 4YjeHa NpU peLIeHHU 3371ad, B
TOM YHCJI€ 3a]1a4 U3 APYIUX y4eOHBIX MPEIMETOB U PEaIbHOM KU3HU

VYMmenue peuaTh 3aJja4M pa3HbIX THUIIOB (B TOM YHMCJIC Ha IMPOLCHTHI, JOJHU U YaCTH,
JABHIKCHUC, pa60Ty, HCHY TOBApOB U CTOUMOCTD IIOKYIIOK U YCIIYT, HAJIOT'HU, 3aJa4u U3
obmactu YHpaBJICHUA JAYHBIMU U CEMEHUHBIMU q)HHaHCaMI/I); YMCHHUE COCTaBJIATH
BBIPpAXKXCHUS, YPAaBHCHHUA, HCPABCHCTBA U CUCTEMBI 11O YCJIOBHIO 3aJa4u, UCCICA0BATH
IMOJIYYCHHOC PCIICHUEC U OLICHNUBATH HpaB]lOHOJIO6HOCTI> MOJIYYCHHBIX PC3YJILTATOB

YMeHue onepupoBaTh MOHATUAMU: (UTypa, TOUKA, OTPE3OK, MpsAMasi, JTyd, JIOMaHas,
yrojl, MHOTOYTOJIbHHK, TPEYrOJbHHUK, PABHOOCIAPEHHBIH H PABHOCTOPOHHHI
TPEYTOJILHUKH, TIPSIMOYTOJILHBIN TPEYrOJIbHHUK, MEaHa, OMCCEKTpUCa M BBICOTA Tpe-
YTOJIbHHUKA, YETHIPEXYTOJIbHUK, MapajieorpaMM, poMO, MpsIMOYTOJbHUK, KBajapar,
Tpameuusi; OKpY>KHOCTb, KpPYT, KacaTellbHasi; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
durypamu; yMeHHe pemaTh 3aJadd, B TOM YHCIIE U3 IOBCEJHEBHON J>KW3HHU, Ha
HaXOXXJICHHE TEOMETPUYECKUX BEIMYMH C IPUMEHEHHEM HM3YUYEHHBIX CBOWCTB (HTYD
1 GaKToB

10

YMeHue onepupoBaTh MOHATUSMH: PaBEHCTBO (UIYp, PaBEHCTBO TPEYTOJIbHUKOB;
MapaJuIeIbHOCTh W IMEPIEHIUKYISPHOCTh MPSAMBIX, YLOJI MEXAY MPSIMBIMH,
MEPIEeHIUKYIIAp, HAKIOHHAsA, IpoeKlus, nogodue Guryp, mogo0HbIe TPEyroJbHUKH,
CUMMETpHUSL OTHOCHUTEIIBHO TOYKM U IPAMOMW; YMEHHE paCIO3HaBaTb DPAaBEHCTBO,
CUMMETPHUIO U TIoJ00Ke (HUryp, NapasienbHOCTh U MEPIEeHIUKYIIPHOCTh IPSIMBIX B
OKPY>KAIOIEM MUDPE
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YMeHue onepupoBath MOHATUSAMU: JUIMHA, PACCTOSHUE, YTOJl (BEIUYMHA YIJIa, CUHYC
Y KOCHHYC yIJla TPEyrojbHHUKa), TUIOIIa/1b; YMEHUE OLIEHUBAThH pa3Mephl IPEIMETOB U
O0OBEKTOB B OKpYXKalOIIeM MHUpPE; yMEHHE TNPUMEHATh (GOpMYJbl MEepUMETpa
U IUIONIA/Id MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTM U IUIOIIATU Kpyra, oobema
IIPSIMOYT'OJIBHOTO  MAapaJUIEICNUIe]d; YMEHUE NPUMEHSATh I[PU3HAKM PABEHCTBA




TPEYroJbHUKOB, TEOPEMY O CyMMeE YITIOB TpeyrojibHuKa, Teopemy Iludaropa,
TPUTOHOMETPUUECKHE COOTHOIIEHUS I BBIYNCIICHMS JUIMH, PACCTOSIHUH, IIIOIAeH

YMmenue wu300pakaTh IUIOCKHE (GUTYphl M HMX KOMOMHAIMH, MPOCTPAHCTBEHHBIC
12 Gurypsl OT pykd, ¢ MOMOUIBIO YEPTEKHBIX MHCTPYMEHTOB U DJIEKTPOHHBIX CPENICTB
110 TEKCTOBOMY MJIM CHMBOJILHOMY OITHICAaHHIO

YMeHHue omnepupoBaTh  MOHATHAMH:  NPSAMOYIOJbHas CUCTEMA  KOOpIUHAT;
KOOPJMHATBI TOYKH, BEKTOpP, CYMMa BEKTOPOB, IIPOMU3BEIECHUE BEKTOpa HAa YHUCIIO,
13 CKaJISIPHOE NPOU3BEACHHUE BEKTOPOB; YMEHHUE UCIIOJIb30BaTh BEKTOPHI U KOOPAUHATEI
JUI TIPEACTaBJICHUS JAaHHBIX U PELIeHUs 3a7ady, B TOM YMCJIE U3 APYruX y4eOHbIX
IIPEAMETOB U PEaJIbHOMN KU3HU

YMenune OIICpHUPOBATH IOHATUAMU: CTOJIOMKOBBIE U KpPYroBbIC JHArpaMMBbl, Ta6JII/ILIbI,
cpenHee apudMeTHUECKOe, Meana, HanOoblIee 1 HaMMEHbIIIee 3HAYCHUS, pa3Max
YHCIIOBOTO Ha0Opa; yMEHHE H3BJIEKAaTh, WHTEPIPETUPOBATH M IMPEeoOPa3OBBIBATH
nHpOpMALHIO, TMPEICTABICHHYI0 B TaOMUIAX W Ha AWarpaMmax, OTPaKalolIyko
CBOMCTBA U XApaKTCPHUCTHUKU PCAIbHBIX IPOUCCCOB U ﬂBHeHHﬁ; YMCHHC pacCliO3HaBaThb
M3MEHYHBBIC BEJIMYMHBI B OKPYKAIOIIEM MUPE
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YMeHue onepupoBaTh MOHATUSAMU: CIyYalHBIM ONBIT (CIy4yalHBIA SKCIEPUMEHT),
3JIEMEHTapHOE COOBITHE (JIEMEHTApHBIM MCXO0J) CIy4yallHOrO OIIbITA, CIIy4aiHOe
COOBITHE, BEPOSTHOCTb COOBITUS; YMEHHME HAaXOIUTh BEPOATHOCTH CIy4dalHbIX
COOBITHI B ONBITAX C PABHOBO3MOXHBIMH 3JEMEHTapHBIMU COOBITHSMM; YMEHHUE
15 pemaTh 3aa4d METOJIOM OPraHU30BAHHOTO Mepedopa U ¢ MCIOIb30BaHUEM TPaBHIIA
YMHOXXEHUS; YMEHHE OIICHHBATh BEPOSTHOCTH pEATBHBIX COOBITHI W SIBICHUH,
[IOHUMAaTh POJIb NMPAKTHUUYECKH JOCTOBEPHBIX U MAJOBEPOSATHBIX COOBITUH B OKpY-
KAIOIEM MHMpPE M B JKU3HU; 3HAKOMCTBO C IOHSTHEM HE3aBUCHUMBIX COOBITHH;
3HAKOMCTBO C 3aKOHOM OOJIbIIMX YHUCET U €r0 POJIbI0 B MACCOBBIX SIBJICHUSAX

YMmenue BLI6I/IpaTB MOAXOSAIINI H3y‘leHHLII>i METOH UId PCUHICHUA 3a/ayiu,
MNPpUBOAUTE MNPUMEPBI MATCMATUYCCKUX 3aKOHOMepHOCTeﬁ B IMpUPOAC U KU3HU,
pacrio3sHaBaTb MPOABJICHUC 3aKOHOB MATCMATHKW B HCKYCCTBC, OIIUMChIBATH
OTACJIBHBIC BBIAAIOIIUECCA PE3YJILTAThI, IMOJYUCHHBIC B XO4€ Pa3BUTUA MAaTCMaTUKU
KaK HayKH, NPHUBOAUTL MNMPUMEPBI MATCMATUYCCKHUX OTKpBITI/Iﬁ U HUX aBTOPOB B
OTE€YECTBEHHOM U BCCMHpHOﬁ HCTOPUHN

16

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUS, ITPOBEPAEMbBIX HA OI'D I1O

MATEMATHUKE
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 Yucna v BBIYMCIECHUS
1.1 Hatypanbsble 1 nensle yncia. [Ipu3Haku 1e1MMOCTH LIEJIIX YHCET
1.2 OOBIKHOBEHHbBIE U JECSTHUHBIE TPOOH, MPOLIEHTHI, 0ECKOHEUHBIE NEPUOANUECKHE ApodH
1.3 PanmonanpHble yncia. ApudmMernyeckue onepannuy ¢ paliMoHaIbHBIMU YHCIAMU
1.4 JleiicTBuTenpHbIe yncia. ApudmMeTnyeckue onepainnuy ¢ AeMCTBUTEIbHBIMU YHCIaMHI
15 [TpubnnkEHHBIE BBIYMCICHUS, TNpaBHJIA OKPYTJEHMs, NMPUKUIKA W OIEHKa pe3yibTaTa
' BBIYHCIICHUH
2 AnrebpanyecKue BbIpaKeHHs!
2.1 bykBeHHbIE BbIpakeHHUs (BbIPAXKEHHsI C TEPEMEHHBIMHU)




Crenenb c nenbiM MnokazateneM. CTeneHb € paldOHAIBHBIM MokaszareneM. (CBoicTBa

2.2
CTETEeHH
2.3 MHorouseHsbl
2.4 Anrebpanueckas 1poob
95 Apudmerndeckuii KOpeHb HaTypainbHOW cremeHu. [lelicTBus ¢ apudmeTnyecKuMu
' KOPHSIMH HaTypaJIbHOW CTENeHU
3 YpaBHEHUS U HEPAaBEHCTBA
3.1 I{enble u 1poOHO-paloHaIbHbIE YpaBHEHHS. CUCTEMbI M COBOKYITHOCTH YpaBHEHUIL
3.2 Ienbie u 1poOGHO-panoHaNbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Pemenye TekCTOBBIX 3a1a4
4 YucnoBble NOCIEI0BATEIbHOCTH
4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJJaHus IIOCIICAOBATEIILHOCTCH
4.2 Apudmernueckas 1 reomeTpuyeckas nporpeccuu. PopMysia CI0XKHBIX IPOIIEHTOB
5 OYHKIHIH
OyHkius, crnocoObl 3amanus (QyHkuuu. ['paduk Qynkuuu. OO6nacte ompeneneHus u
51 MHOXecTBO 3HaueHud ¢Gyakmmu. Hymu ¢yaxoum. TIpoMexyTKH 3HAKOHOCTOSIHCTBA.
o [IpoMexyTk MOHOTOHHOCTH (YHKUIMH. MakCUMyMbl W MUHUMYMBI  (YHKIIHH.
Haubonbiiee n HanMeHblee 3HaueHne (YHKIIUU Ha TIPOMEKYTKE
6 KoopauHatsel Ha IpsIMON U IIIIOCKOCTH
6.1 KoopaunarHas npsimast
6.2 JlexapToBbI KOOPJIMHATHI HA TIOCKOCTH
7 I'eomerpus
7.1 I"'eomerpuyeckue GUrypsl U1 UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOTroyrojabHUKN
7.4 OKpYy’>KHOCTb U KpyT
7.5 V3MepeHne reoMeTpu4eckix BeJIMUUH
7.6 BeKTopsl Ha IIIOCKOCTH
8 BeposiITHOCTB M cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 KomOunaTopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MMPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

Maremaruka. ['eomerpusi: 7 - 9-e kitacchl: 0a30BbIi YpOBEHb: yueOHUK; 14-¢ u3nanue,
nepepadboranHoe AtanacsH JI.C., byry3os B.®., Kagomues C.b. u 1p. AkiinonepHoe o0111ecTBO
«3marennctBO «lIpocBemenune»

METOAUYECKHUE MATEPHAJIBI 1JI51 YYUTEJIA

1. IlpumepHas nmporpaMma 1o reoMeTpuu it ocHOBHO# 1mikoJibl. CoctaButens: T.A. Bypmucrpora
M.: IIpocenienue, 2023.

2. I'eometpus, 7-9: yaeOHHK U1t 001Ie00pa3oBarenbHbIxX yupexaenuii / JI. C. AtanacsH, B. O©.
byry3os, C. b. Kagomues u a1p. — M.: I[Ipocsemienue, 2023.

3. T'eomerpus Junakruueckue marepuaisl. 8 kinace / b.I'. 3us, B.M. Meiutep. M. IIpocsenicuane,
2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbBI CETH UHTEPHET

— http://school-collection.edu.ru — xosekims oOpa3zoBarelbHbIX pecypcos; 2 — InternetUrok.ru -
BUJICO YPOKU; — «DnekTporHas oubnmoreka 2000 3agau no matemarukey». CD-ROM; —
http://methmath.chat.ru-meroauka npenogaBanust maremaruku; — http://graphfunk.narod.ru -
rpaduku ¢pynkimit; — EQWorld - mup Mmatematnyeckux ypaBuenwuii; — http://www.exponenta.ru -
obpa3oBaTenbHbIA MaTeMaTHYECKuit caiiT; — http://mathem.hl.ru - maremarrka on —line; —
http://www.allmath.ru - Bcs maremaruka; — http://www.logpres.narod.ru - uadopmannonsbie
TEXHOJIOTUH (pUMephI); — WWW.math-on-line.com - 3aHuMaTenbHas MaTeMaTHKa.
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