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3akon «O0 obpazoanuu B Poccutickoii @enepamum» ot 29.12.2012 roma Ne 273-D3;
@DenepanbHbIl TOCYAapCTBEHHBIM 00pa3oBaTEeIbHBIN CTaHIAPT CPEIHEro MpoecCHOHATBLHOTO
oOpa3zoBanus 1o crenuanbHOCTH 53.02.03 «HCTpyMEHTaIbHOE UCIIOIIHUTENBCTBOY (110 BUAAM
MHCTpYMEHTOB) OT 23.12.2014 r. Ne1608;

®denepalibHBIN TOCYIapCTBEHHBIA 00pa30BaTEeIbHBIA CTAHIAPT OCHOBHOTO 00IIeTo 00pa3oBaHUs
(mpuka3z Munucrepctsa npocsenieHuss PO ot 31.05.2021 r. No287)

ITpukaz MunuctepctBa npocsenieHus Poccun ot 09.10.2024 r. Ne704 «O BHeCeHUH U3MEHEHUM
B HEKOTOpbIe IMpHKa3bl MuHucTepcTBa mpocBemieHuss P®, kacarommecs (denepaabHbIX
00pa3oBaTeNbHBIX TPOrpaMM O0OIIero oOpa30BaHMs, OCHOBHOTO 00Imero oOpa3oBaHUS H
CpeaHero oomero oopazoBaHus;

[Tpumepnas nporpamma Boctiutanus (mpotokoi Ne2/20 ot 02.06.2020 r. ¢enepanbHOro yueOHo-
METOJIMYECKOT0 0OBEIMHEHHUS 110 00IIeMYy 00pa30BaHUI0);

YueOubrii man I'BIIOY «BopoHexckas crnenuanbHas My3bIKallbHas MIKoJA (KOJUISIK)» Ha
2025-2026 y4eOHblii ro.



INOACHUTEJIbBHAS 3AIINCKA

I'eomeTpus Kak OAMH M3 OCHOBHBIX Pa3/I€OB IIKOJBHON MAaTEMaTUKU, UMEIOIIUNA CBOCH LIEIbIO
o0ecrneunTh U3y4yeHue CBOMCTB U pa3MepoB QUIyp, UX OTHOLICHUH U B3aUMHOE PACIIOJIOKEHHE,
OIMPAETCS Ha JIOTUYECKYIO, JOKA3aTEJIbHYIO JUHUIO. LIeHHOCTh N3y4eHHs TeOMETPUU Ha YyPOBHE
OCHOBHOI'O 00Illero oOpa3oBaHUs 3aKJIKOYAeTCsl B TOM, YTO OOYYarOIMMICS YYHUTCS NPOBOAUTH
JIOKa3aTelIbHbIE PACCYXKACHUSA, CTPOUTH JIOTMUECKHE YMO3AKIIIOUYECHMs, JOKa3blBaThb HCTHHHBIC
YTBEPKACHUSI U CTPOUTb KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJUTH PACCYXKACHUS «OT
IPOTHBHOT0Y», OTJINYATh CBOWCTBA OT MPU3HAKOB, (POPMYIHPOBATH OOPATHBIC YTBEPKIACHUSI.

BTopoil 1enbro n3y4eHus: FeOMETPUHN ABJISIETCS. UCIIOJIB30BAaHUE €€ KAK MHCTPYMEHTA IIpU
pelIeHNN KaK MaTeMaTU4YeCKUX, TaK M IPAKTHUYECKUX 3a/lady, BCTPEUYAIOIIMXCS B pPeajbHOM
#u3HU. OOydaroluiics MODKEH HAay4YMThCS OIPENeNIUTh T'€OMETpUYEecKyro (urypy, omucarb
CJIIOBaMHU JAHHBI 4YepTEX WIM PUCYHOK, HAWTH IUIONIAJ(b 3€MEJIbHOTO Y4YacTKa, PAacCUUTaTh
HEOOXOANMYIO [UTMHY OITOBOJIOKOHHOTO KaOenst win TpeOyeMble pa3Mmepbl Tapaxa s
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHASL JUHUS B U3YYEHUU T'€OMETPHUU.
[Ipu pemieHun 3agad  MOPAKTUYECKOTO  XapakTepa OOy4aroUIMiicsi y4WUTCS  CTPOMTH
MaTeMaTUYeCKUe MOJENIN pEalbHbIX JKU3HEHHBIX CHUTYyallMi, MPOBOJUTH BBIYUCICHUS U
OILICHUBATh aJICKBATHOCTb MOJIYYEHHOTO pe3yibTara.

KpaiiHe BaXHO MOJYEPKUBATH CBSI3U I'€OMETPUM C JAPYTMMHU YYEOHBIMM IpEeIMETaMH,
MOTHUBUPOBaTh  HCIOJB30BaTh  ONPENEJIEHUS TIEOMETPUYECKMX (QUIyp U IOHATHUH,
JIEMOHCTPUPOBATH MPUMEHEHHE MOJTYYCHHBIX YMEHHH B (DU3MKE U TEXHHUKE. JTH CBSI3U Hanboee
ApKO BUIHBI B TeMax «BekTopbl», « T pUroHOMETpUYECKUE COOTHOLIEHUD», «MeTo KOOpAHAT
u «Teopema ITudaropar.

VYueOHblll Kypc «l'eoMeTpus» BKIIOYAET CIEIYIOIIME OCHOBHBIE Pa3/eibl COJIEpKaHMS:
«['eomerpuueckue QuUrypbl U HMX CBOMCTBa», «lI3MepeHHE TEOMETPUUYECKUX BEIHMUUHY,
((I[eKapTOBI)I KOOPJAWHATbI Ha IIJIOCKOCTH», «BGKTOpI)I», «I[BI/I)KGHH?I IIJIOCKOCTH»,
«IIpeoOpazoBanust mogoOU».

Ha uzyuenue yue6Horo kypca «I'eomeTtpusi» otBoautcs 214 gacos: B 7 kinacce — 72 4acoB
(2 gaca B Hepneno), B 8 kiacce — 72 vyacoB (2 yaca B HeJleno), B 9 kimacce — 70 gacoB (2 daca B
HEJIEIIO).

COJAEP/KAHUE OBYYEHUA



Cunyc, kocunyc, TanreHc yrioB oT 0 mgo 180°. OCHOBHOE TPUTOHOMETPHUECKOE
TOXeCTBO. POPMYIIBI IPUBEICHUS.

Pemienne TpeyronbHukoB. Teopema KOCHHYCOB U TeopemMa CHHYCOB. Pemenue
IPAaKTUYECKUX 3a/1a4 C MCII0JIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMbI CHHYCOB.

Hp606p330BaHI/IC HOI[O6I/IH. HOI[O6I/IC COOTBECTCTBCHHBIX 3JICMCHTOB.

Teopema o0 npousBeAEHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEAEHUM OTPE3KOB CEKYILHUX,
TEOpeMa O KBaJparTe KacaTelbHOM.

Bektop, nnmuHa (MOIynb) BEKTOpa, COHAMPABICHHBIE BEKTOPBI, MPOTHUBOMOJIOKHO
HaIlpaBJIECHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalldu HaJ
BekTOpaMu. PasiioxkeHue BEKTOpa Mo JIByM HEKOJUIMHEapHbIM BekTopaMm. KoopaumHaTel BeKTOpa.
CkanspHoe Mpou3BeICHNE BEKTOPOB, IPUMEHEHUE /ISl HaX0XKJIEHUS JJIUH U YTJIOB.

JlekapToBbl KOOpAMHATHI Ha IUIOCKOCTH. YPaBHEHUS IIPAMOM M OKPYKHOCTH B
KOOPJIHMHATAX, IEPECEUCHNE OKPYKHOCTEN U NPSAMBIX. MeTo1 KOOPAMHAT U €ro IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJIBHUKH. [[muHa okpykHOCTH. ['pagycHas u paguaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyx)HocTel. [lmomane kpyra, cekTopa, cermeHTa.

JIBUKeHMsI TUIOCKOCTH U BHYTPEHHHUE CUMMETpHUH QUTYp (3JIeMEHTapHbIE PEICTABICHHUS).
[TapannensHbIi iepenoc. [1oBopoT.

INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPHS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaThbl OCBOEHUS NporpamMmbl  ydyeOHoro kypca «l'eomerpus»
XapaKTEepU3YIOTCS:

1) naTpuoTHYeCKOE BOCIIMTAHHE:

IPOSIBIEHUEM HMHTEpeca K NPONUIOMY U HACTOSIIEMY pPOCCHUHCKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHUSAM POCCHUICKMX MaTeMaTMKOB U POCCUHCKON
MaTEMaTUYECKOH IIKOJIbI, K CIOJIB30BAHUIO 3TUX JTOCTHIKEHUH B APYTUX HAYKaxX M MPUKIIATHBIX

chepax;
2) rpaskIaHcKoe H 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO OOS3aHHOCTEH TpaKAaHWHA W peau3alii ero Impas,
NpEJICTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (YHKUHMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBJIEHUH, TPOLIETyp TPakJaHCKOIro oO0IiecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXXKJIEHUIO ATUYECKUX IMPOOJEeM, CBA3AHHBIX C MPAKTHUYECKUM NPUMEHEHHEM JIOCTHKEHUI
HayKH, OCO3HAHUEM BaXHOCTHU MOPATbHO-ITHUECKUX MPUHIUIIOB B JIEATEIHHOCTH YUEHOTO;



3) Tpyi0BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE y4YacTH€ B PEIICHMHM NPAKTUYECKUX 3a/ad MaTeMaTU4eCKOu
HAINPAaBIEHHOCTH, OCO3HAHMEM BaXKHOCTH MATEMaTUYeCKOro 00pa3oBaHUS HA MPOTSHKEHUU BCeil
JKU3HU JJIs1 YCHEIIHON MPOoQecCUOHANIBHON IEATEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHI,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYAIbHOW TPAeKTOPHUH OOpa3oBaHUsS U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) ICTECTUICCKOEC BOCIIMTAHHUC:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETHYECKOMY BOCHPHATHIO MAaTEMaTHUECKUX
00BEKTOB, 3a/1a4, PELIEHUH, pacCyKICHUH, YMEHUIO BHI€Th MaTEMaTHYECKUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 TO3HAHMS:

OpUEHTAIle B JEATEIBHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX MpEACTaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS YEIOBEKa, MPHUPOABI W OOIIECTBA, IOHUMAaHUEM
MaTEeMaTHYECKON HayKh Kak c(epbl YeIOBEYCCKOW NEATEIbHOCTH, JTaloOB € pa3sBUTHSI U
3HAYMMOCTH ISl PA3BUTHS LUBUIN3ALMH, OBJIAJICHUEM SI3bIKOM MATEMAaTUKU U MAaT€MaTUYECKOM
KyJbTYpOl Kak CpEICTBOM IIO3HAHUS MHUpPA, OBJAJAECHUEM NPOCTECHIIMMHU HABBIKAMH
HCCIIEIOBATENILCKON EATEIIbHOCTH;

6) pusnyeckoe BocnuTanue, GopMUpoOBaHNE KYJIbTYPbI 310POBbSI H SMOIHOHAIBHOTO
Os1aromosyqusi:

FOTOBHOCTHIO NPHUMEHSTh MaTeMAaTUYECKHME 3HaHMSI B MHTEpEcax CBOErO 370pPOBbS,
BEJICHUS 3[I0POBOTO 00pa3a KM3HM (37J0pOBOE MUTaHHME, COATAHCUPOBAHHBIN PEXUM 3aHATHH U
OTIbIXa, peryisipHas (u3nueckas aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(iIeKCcHH,
NpPU3HAHUEM CBOETO MPaBa Ha OMMOKY M TAKOI'0 )K€ MpaBa JIPyroro 4eiaoBeKa;

7) IKOJOIrHv4eCKoe BOCIIMTAHUEC:

OpHUEHTAlMel Ha NMpPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM AJs pelleHHs 3aaad B 00JIacTH
COXPaHHOCTH OKpYXarollled cpelpl, IUIAaHUPOBaHMUS IOCTYIKOB M OLEHKH HX BO3MOXKHBIX
HOCJICACTBUM JJIS1 OKPY’KAIOIIEH Cpesbl, OCO3HAaHHEM IJI00ANIBbHOTO XapakTepa KOJOTHMYECKUX
npo0JieM U IyTel X peleHus;

8) amanTanus K U3MEHSIIOIIMMCS YCJIOBHSIM COIMAJILHOI M MPUPOIHO¥ Cpebl:

TOTOBHOCTBIO K JIEHCTBUSAM B YCIIOBHUSX HEONPEIEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO IEATEIbHOCTh, B TOM YHCIIE YMEHHUE YUYHUTHCS y JPYTHUX
JtoJiel, mpuoOpeTaTh B COBMECTHON JESATENIbHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIIETEHLIUU U3
OIBITA IPYTUX;



HE00X0MMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4uciIe (HOPMYyIUPOBATh UIEH,
MOHATHS, THIIOTE3bl 00 OOBEKTaxX M SBJICHUSAX, B TOM UYHUCIIC paHEe HEH3BECTHBIX, OCO3HABATh
neGHUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYIO CHUTYalUlO, BOCIHPUHMMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH MPUHUMAEMbIE PEHICHUS U
neicTBus, GOpMYIUPOBATH U OLEHUBATH PUCKU U TIOCIEACTBUSA, (HOPMUPOBATH OIIBIT.

METANPEAMETHBLIE PE3YJIbTATHBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
Ba3oBrble JJornueckue aeicTBus:

e BBIBISITh U XapaKTEPU30BATh CYIIECTBEHHbIE NPU3HAKUM MaTEMaTHYECKUX OOBEKTOB,
HOHATUH, OTHOIIEHUH MEXAy HOHATUSAMH, (DOPMYIUPOBATh ONpPEIEICHUS MOHATHM,
yCTaHaBJIMBATh CYLIECTBEHHBIN NMPU3HAK KJIaCCU(PHUKAILMU, OCHOBAHUS JJIsi 0000LIeHNS U
CpPaBHEHUs1, KPUTEPUHU IIPOBOJMMOIO aHAJIU3A;

e BOCIPUHHUMATH, (OPMYIHPOBATH U IMPEOOPA3OBBIBATH CYXKACHUS: YTBEPAHUTEIbHBIC H
OTpHIIATENIbHBIC, €TUHIUYHBIC, YACTHBIEC U O0INE, YCIOBHEIC,

e BBIBIISATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS B (aKTax,
JMAHHBIX, HAOMIONEHUSX U YTBEPXKICHUSIX, MpelsiaraTb KPUTEPUU JJIS BBISBICHUS
3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;

e JICJIaTb BBIBOJbI C HCIOJIB30BAHUCM 3aKOHOB JIOTUKH, ACAYKTHBHBIX W HWHAYKTHBHBIX
YMO38.KJ'IIO‘ICHI/II71, YMO33KHIOHGHHﬁ 1O aHaJIOTHUH,

e pa3buparh JAOKa3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUM (IpAMbIE U OT IPOTHUBHOIO),
IPOBOJUTH CaMOCTOSITEIbHO HECIIOKHBIE J[0KAa3aTeIhCTBA MAaTEMaTHYECKUX (PaKTOB,
BBICTpAauBaTh apryMEHTAlMI0, MPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PacCyX/ICHHUS;

e BbIOMpaTh cnoco0 pemeHuss y4eOHOW 3agaun (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
peleHus, BbIOMpaTh Haubosiee MOAXOAAUIMHA ¢ y4ETOM CaMOCTOSATENIBHO BBIJEICHHBIX
KPUTEPUEB).

Ba3oBbie ncciaenoBareLCKue AeliCTBUA.

e HCNOJb30BaTh  BOINPOCHI  KaK  MCCIENOBATEIbCKUM  WHCTPYMEHT  IO3HAHUS,
dbopMynupoBaTh BOMPOCHI, (GUKCUPYIOIIUE MPOTUBOPEUUE, MPOOIEMY, CaMOCTOATEIHHO
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apIyMEHTHPOBATH CBOIO
MMO3UITNI0, MHEHHE;

e TMPOBOJUTH IO CAMOCTOSATEIHHO COCTABIICHHOMY IUTAHY HECJIOXKHBIA HKCIICPUMEHT,
HEOOJIBIIIOE UCCIICIOBAHNE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYECKOT0 O0BEKTA,
3aBUCUMOCTEH 00BEKTOB MEXKY COOOI;



e CaMOCTOSATEIBHO (DOPMYITHUPOBATH 0OOOIICHHUS U BBIBOJIBI ITO Pe3y/IbTaTaM IMPOBEIEHHOTO
HAOJIO/IEHUS, WCCIICIOBaHMS, OIICHUBATH JOCTOBEPHOCTH TOJNYYEHHBIX PE3YJIbTATOB,
BBIBOJOB 1 0000IIEHNI;

e IMIPOTHO3UPOBATH BO3MOKHOC PAa3BUTUC ITPOLECCA, 4 TAKIKC BbIABUI'ATb MPCAIIOJIOKCHUSA O
€0 pa3sBUTHUHU B HOBBIX YCJIIOBUAX.

PatGora ¢ undopmaunmeii:

e BbIIBJIITH HEAOCTATOYHOCTDL U HU30BITOYHOCTD I/IH(l)OpMaI_[I/II/I, JaHHBIX, HGO6XOI[I/IMBIX JUIs
pPEUICHUSA 3aJa4u;

e BBIOMpATh, aHAIM3UPOBATH, CHUCTEMATH3UPOBATH M HUHTEPIPETUPOBATH HHGOPMAIUIO
pa3IMYHbIX BUJOB U (DOPM Ipe/ICTaBICHHUS,

e BBIOMpaTh GopMy MpeAcTaBieHUs MHPOPMAIUU U WILIIOCTPUPOBATH PElIaeMble 3aJ1a4u
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

e OIICHWBATh HAIE&KHOCTh MH(OPMAIMH 10 KPUTEPHSIM, MPEIUIOKEHHBIM YUYHTEIEM HWIIH
c(OpMYJINPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JelcTBUA:

e BOCIPUHHMMATH U (HOPMYJIUPOBATH CYXJAECHUS B COOTBETCTBUU C YCIOBHSIMM U LEISAMU
oOlIeHMs], SICHO, TOYHO, TPaMOTHO BBbIpaXKaTb CBOIO TOYKY 3pEHUS B YCTHBIX H
IIICBMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS IO XOJy PELICHMS 3aa4d, KOMMEHTHPOBATh
IIOJIy4EHHBIA pEe3yibTaT;

e B X0Jie 00CYX/IeHUS 3aJaBaTh BOIPOCHI M0 CYIIECTBY OOCYXIAaeMOH TeMbl, IPOOIEMBI,
pelraeMoil 3a1auM, BbICKa3bIBaTh MJIEH, HAIEJIEHHbIE HAa MOUCK PELeHMs, COMOCTaBIATh
CBOMU CYXJIEHUS C CY>KICHUSIMU IPYTUX YYaCTHUKOB JAHMajora, oOHapyKUBaTh pazinyuue v
CXOJICTBO TMO3UIMHA, B KOpPpeKTHOW ¢opme (opMyaupoBaTh pa3HOIJIACHs, CBOU
BO3PaKEHUS;

° MNPEACTABIATL PE3YJIbTAThl PCHICHUA 3adavdd, SKCIICPUMCHTA, HUCCIICAOBAHUA, IPOCKTA,
CaMOCTOATECIIBHO BBI6I/IpaTI) (bOI)MaT BBICTYIIJICHUSA C y‘IéTOM 3aaa4 MNpE3CHTAllUU U
0COOEHHOCTEH ayAuTOpUH;

e TIOHUMATH U HCIIOJIb30BATH IMPECUMYLICCTBA KOMaHJIHOU U HHﬂHBHHyaﬂBHOﬁ pa6OTLI npu
peHiCHUN y‘Ie6H]’:>IX MATCMAaTHUYCCKHUX 3a1a4,

e TMPUHUMATH IeNb COBMECTHOH JAEATEIhHOCTH, TIAHUPOBATH OPTaHHU3AIIMI0 COBMECTHOM
paboThl, pacrpenensaTh BUAbI pabOT, JOTOBapUBaTHCS, 00CYKIaTh MPOIECC U PEe3yabTaT
paboThI, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

e y4acTBOBaTh B IPyNIOBBIX Gopmax paboThl (00CykaeHUS, 0OMEH MHEHUSIMHU, MO3TOBbIE
HITYPMBI U JAPYTHE), BBIIOIHATH CBOIO YacTh pabOThl U KOOPIUHUPOBATH CBOU JEUCTBUSA
C IpyTUMH YJeHaMH KOMaH/Ibl, OLICHUBATh KaueCTBO CBOET0 BKJIaJa B OOLIMI IPOAYKT IO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YUACTHUKAMH B3aMOIEHCTBHSL.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiCTBUS



Camoopranusamnus:

e  CaMOCTOSITENIBHO COCTaBJIATH ILJIaH, AJITOPUTM pEIICHUs 3aJadd (MM €ro 4YacTh),
BbIOUpaTh CIOCOO0 pemieHuss ¢ y4ETOM UMEIOUIUMXCS PEecypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHPOBATh BAapHUAHTHI PEUICHUI C y4&ToM
HOBOU MH(pOpMaIUH.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIM HHTEJJIEKT:

e BJIAJCTHb criocobamMu CaMOIIPOBECPKH, CAMOKOHTPOJIA IPOLECCa U pPE3yjibTaTa PCHICHUS
MaTeMaTH4eCKOM 3aa4u,

e IMPEABUACTH TPYAHOCTH, KOTOPbIE MOIYT BO3HHMKHYTH IIPU PELICHUU 3a1a4d, BHOCHUTH
KOPPEKTHBBI B JESATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, HAMIEHHBIX OIMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

e OLEHUBAThb COOTBETCTBHE pE3yJIbTaTa AESITEIbHOCTHU IOCTABJIEHHOM LIETH U YCJIOBUSM,
OOBSACHATH NPUYUHBI JTOCTHKEHUS WM HEJIOCTHKEHUS 1I€JIM, HAXOAUTh OLIMOKY, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATHBI
K xoHiy o0ydenus B 9 kjacce 00yJaromUics MOIyUUT CIEIYIONIIUE TPEIMETHBIE PE3yIbTaThl:

3HaTh TPUTOHOMETPUYECKHE (DYHKIUU OCTPBIX YIVIOB, HAXOOUTh C HMX IOMOIIbIO
pa3IUYHbIE  AJIEMEHThl  NIPSIMOYTOJBHOTO  TPEYroJbHHKA  («pEHIeHHE MPSIMOYTOJbHBIX
TPEYroJabHUKOBY»). HaxoauTh (¢ MOMOIIbI0 KaJbKYJISATOpa) JIMHBI U YIJIbl JUIsl HETAOIMYHBIX
3HAYEHUN.

ITonw30BaThCs q)OpMy.]'IaMI/I NPpUBCACHUA U OCHOBHBIM TPHUI'OHOMETPHUYCCKUM TOXKIACCTBOM
JJIA HaXO0XKACHU A COOTHOIIIECHUM MCKAY TPUTOHOMCTPUYICCKUMU BCIIMYNHAMU.

Hcronb30BaTh TEOPEMBI CUHYCOB M KOCHUHYCOB JUIS HAXOXKIACHUS Pa3IMYHBIX 3JIEMEHTOB
TPEYrojbHUKa («pelIeHUE TPEYroJbHUKOB»), NIPUMEHSITh HUX IMPU PEUICHUU TE€OMETPUUYECKUX
3a/1a4.

Brnaners nmoHsaTHsAMU npeoOpa3zoBaHUs OO0, COOTBETCTBEHHBIX JIEMEHTOB MOAOOHBIX
¢uryp. Iloap3oBaThCs CBOMCTBAMU MO100MS TPOU3BOIBHBIX (DUTYP, YMETh BBIYUCIATH JAJIUHBI U
HaXOJUTh YIJIbl Y MoJ00HBIX (uryp. IlpuMeHsaTs cBoiicTBa mogo0usl B MPaKTUUYECKUX 3a/1adyax.
YMeTh NpUBOJUTH IPUMEPHI TOAOOHBIX PUTYP B OKPYKAIOIIEM MHUPE.

ITonw30BaThCs TEeOpEMaMu O MPOU3ZBECACHHUUN OTPE3KOB XOpJ, O MPOU3BCACHUU OTPC3KOB
CCKYHIUX, O KBaApaTc KacaTeJIbHOM.

[Tonb30BaThcs BEKTOpaMH, IOHUMAaThb MX TE€OMETPUYECKUH U (U3NYECKUH CMBICIH,
NPUMEHSTh UX B PEHICHUH TeOMEeTpudeckux U (usnueckux 3aaad. [IpuMeHsTh ckaiasipHOe
IIPOU3BEJIEHUE BEKTOPOB Il HAXO0XKICHUS JJIUH U YIJIOB.



ITonw30BaThCs MCTOAOM KOOpAMHAT Ha IJIIOCKOCTH, IPUMCHATH €Ir0 B PCHICHUH
TCOMCTPHUYCCKUX U NPAKTUICCKUX 3a/1ay.

Bianers moHATUSMU TPABMWILHOTO MHOTOYTOJIBHUKA, JIMHBI OKPY>KHOCTH, JUTMHBI JIyTH
OKPYKHOCTH M DPaJMaHHOW Mepbl yIjla, YMETh BBIYMCIATH IUIOIIA[L Kpyra M €ro dacreil.
[TpyMeHSTH MoydeHHbIE YMEHHS B MPAKTUYECKUX 3a/1a4ax.

Haxonute ocu (MM LEHTPBI) CUMMETpUM (UTYyp, NPUMEHATh JIBUXKEHUS IUIOCKOCTH B
IIPOCTEUINX CIIyqasiX.

[IpuMeHsATh MONTyYCHHBIC 3HAHUS HA MPAKTHKE — CTPOUTHh MATEMAaTHUCCKHE MOJENU JUIs
3a/1a4 peabHOM )KU3HU U MIPOBOJUTH COOTBETCTBYIOINE BHIYMCICHHS C IPUMEHEHUEM ITOI00HS
U TPUTOHOMETPUUECKUX (DYHKIMH (TI0NIB3YSCH, I/Ie HEOOX0IUMO, KAIBKYITOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

Ne HavmMeHoBaHUe pa3/ie/ioB U TeM MPOTrPaMMbl KosinuecTBO yacoB JnexkTpoHHbIE (11U POBbIE)
n/mo 06pa3oBaTe/ibHbIE PECYPCHI
Bcero| KoHTpoJsibHBIE [IpakTHyeckue
paboThl paboThl
1 Tpuronometpud. TeopeMbl KOCUHYCOB U CHHYCOB. Pemnenue | 16 1 BubaunoTeka LJOK
TPeyroJbHUKOB https://m.edsoo.ru/7f41al2c
2 [Ipeo6pazoBaHue nofo6usi. MeTpuyeckue COOTHOLIEHUS B 10 1 BubaunoTeka LJOK
OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
3 BekTopsbl 12 1 bubsnoreka LIOK
https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAHUHAThI HA IJIOCKOCTHU 9 1 bubanoteka LLOK
https://m.edsoo.ru/7f41al2c
5 [IpaBU/IbHBIE MHOT'OYTOJIBHUKU. [lJIMHA OKPYKHOCTHU U 8 bubanoteka LLOK
IJIOaAb Kpyra. Beruncienue niomazein https://m.edsoo.ru/7f41al2c
6 JIBM>KeHMUs IIJI0OCKOCTH 6 bu6aunoTteka [JOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHME, 06061eHNE, CUCTEMATU3ALMS 3HAHUH 9 2 bubsnoreka LIOK
https://m.edsoo.ru/7f41al2c
OBHIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 70 6 0



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

INIOYPOYHOE IIVTAHUPOBAHHUE

Ne Tema ypoka KosinyecTBO 4acoB Jarta JJ/ieKTpOoHHbIE IUPPOBbIE
n/mo HU3y4YeHUs 06pa3oBaTe/ibHbIE PECYPCHI
Bcero| KouTposbHble | IlpakTuueckue
paboThl paboThl
1 OnpepeneHue TPUrOHOMETPUYECKUX GYHKIMNA YTJIOB OT 1 Bubsinoteka JOK
0° mo 180° https://m.edsoo.ru/8al424bc
2 ®opmMy.ibl NpUBeEHUSA 1
3 TeopeMa KOCUHYCOB 1 bu6auoTteka LJOK
https://m.edsoo.ru/8a14336¢
4 Teopema KoCMHYCOB 1
5 Teopema KoCUHYCOB 1 Bu6sanoTteka LJOK
https://m.edsoo.ru/8a142d5e
6 TeopeMa cuHyCOB 1 Bbu6auorteka LJOK
https://m.edsoo.ru/8al42e8a
7 TeopeMa cuHyCcOB 1
8 TeopeMa cuHyCcOB 1
9 HaxoxzaeHue AJIMH CTOPOH U BEJIMYKMH YIJIOB 1 Bu6auoTteka LJOK
TPEeyroJibHUKOB https://m.edsoo.ru/8a1430b0
10 |PeweHue TpeyroJibHUKOB 1 Bu6auoTteka LJOK



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/8al42ac0

11

Pemenuve TpeyroJibHUKOB

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

12

Pewrenne TpeyroJibHUKOB

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

13

PewreHne TpeyroJbHUKOB

BbubauoTteka IJOK
https://m.edsoo.ru/8al142ac0

14

HpaKTI/ILIECKOG I[IPpUMEHEHHE TEeOpeM CUHYCOB U
KOCHHYCOB

bubauoTteka IJOK
https://m.edsoo.ru/8al142c3c

15

HpaKTI/I‘{eCKOQ [IpUMEHEHHE TeOpeM CUHYCOB U
KOCHHYCOB

16

KoHTposibHas paboTta o TeMe "PelieHue
TPEYroJibHUKOB"

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

17

[ToHsTHE O TpPeo6pa3oBaHUU NOA0GHUSA

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

18

CooTBeTCTBEHHbIE 3JIEMEHThI MOAO0OHBIX QUTYDP

bu6suoTteka LIOK
https://m.edsoo.ru/8a143de4

19

CooTBeTCTBEHHbIE 3JIEMEHThI OAO0OHBIX QUTYDP

20

Teopema o mpousBeeHUH OTPE3KOB XOP/I, TEOpeMa 0O
POU3BEJIEHUHY OTPE3KOB CEKYIIUX, TeOpeMa O KBaJ[paTe
KacaTeJbHOH

bu6auoTteka LIOK
https://m.edsoo.ru/8a14406e



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

21 |Teopema 0 npoU3BeZleHUH OTPE3KOB XOpJ, TeopeMa 0 Bu6auoTteka [JOK
NpOU3BeJIeHNU OTPE3KOB CEKYIIUX, TEOpeMa 0 KBajJpaTe https://m.edsoo.ru/8al441a4
KacaTeJbHOUI

22 |Teopema 0 npoU3BeJleHUH OTPE3KOB XOpJ, TeopeMa 0 Bu6auoTteka [JOK
NpOU3BeJIeHUU OTPE3KOB CEeKYyIIUX, TEOpeMa 0 KBaJpaTe https://m.edsoo.ru/8al442da
KacaTeJbHOUI

23 |llpuMeHeHHEe TeopeM B pellieHUH FeOMEeTPUYECKUX 3aJa4 bu6suoTteka LIOK

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

24 |IlpuMeHeHNe TeOpeM B pellleHUU reOMeTpHUYeCKUX 3a/ad Bubsinoteka JOK

https://m.edsoo.ru/8a1443fc

25 |IlpuMeHeHUe TeopeM B pellleHUH reOMeTPUYECKUX 3a/4a4 Bubsaunoteka JOK

https://m.edsoo.ru/8a144578

26 |KonTposibHas pa6oTta no teme "[IpeobpasoBaHue Bubsaunoteka JOK
nofo6us. MeTpruieckue COOTHOLIEHHUS B OKPYKHOCTH" https://m.edsoo.ru/8a1447a8

27 |OnpepeneHue BeKTOpPoB. Pr3nyecKUil U TeOMeTPUUECKUN Bbu6auorteka LJOK
CMBbICJI BEKTOPOB https://m.edsoo.ru/8a144960

28 |CioXeHUe ¥ BbIYUTAHUE BEKTOPOB, yMHOKEHHE BEKTOPA Bu6auoTteka LJOK
Ha YMCJIo https://m.edsoo.ru/8a144a8c

29 |CioXeHUe ¥ BbIYUTAHUE BEKTOPOB, yMHOKEHHE BEKTOPA Bu6auoTteka LJOK
Ha YHCJIO0 https://m.edsoo.ru/8a144d52

30 |CnoxeHue ¥ BbIYMTaHHE BEKTOPOB, yMHOXXeHHE BEKTOpa

Ha 49U CJIO



https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
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

31

PazsiokeHne BeKTOpa 0 JBYM HEKOJIJIMHEAPHbBIM

BEKTOpaM
32 |KoopauHaThl BEKTOpaA Bu6auoTteka [JOK
https://m.edsoo.ru/8al44fbe
33 |CkansipHOe MpoOU3BeJIEeHUE BEKTOPOB, ero IpUuMeHeHHEe bu6auoTteka LJOK
JIJIS1 HaX0XJieHUs IJIMH U YTJIOB https://m.edsoo.ru/8a14539c¢
34 |CkansipHOEe NpOU3BEJIEHME BEKTOPOB, ET0 IPUMEHEHHE bu6suoTteka LIOK
JIJIS1 HaX0XJieHUs IJIMH U YTJIOB https://m.edsoo.ru/8a14550e
35 |PemieHue 3a7ja4 € MOMOIIbI0 BEKTOPOB bubauoTteka [JOK
https://m.edsoo.ru/8al44c3a
36 |PeweHue 3a7ja4 c NIOMOLIbIO0 BEKTOPOB bubauoTteka [JOK
https://m.edsoo.ru/8a1458c4
37 |llpuMeHeHUe BEKTOPOB /Jis pellieHus 3a4a4 PU3UKHU
38 |KouTpoJsibHas paboTa no teme "BekTopbr” Bu6auoTteka [JOK
https://m.edsoo.ru/8a145b08
39 |/lekapTOBBI KOOPAMHATHI TOUYEK HA MJIOCKOCTH
40 |YpaBHeHHe NpsAMOU Bubsanoteka JOK
https://m.edsoo.ru/8a145c48
41 |YpaBHeHHe NPsSMOU
42 |YpaBHeHHE OKPYXHOCTH bu6auoTteka LHOK



https://m.edsoo.ru/8a144fbe
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

43 |KoopauHaThl TOYEK NepecedyeHusi OKPY>KHOCTH U MPSAMOU Bu6auoTteka [JOK
https://m.edsoo.ru/8a146620
44 |MeToJ KOOpAWHAT NPU pellieHUM reoMeTpUIEeCKHUX 33/4aY,
NpaKTHYeCKUX 3334
45 |MeTo/ KOOPAMHAT NPH pellleHHU reoMeTpUYeCcKUX 3a/ay,
IpaKTHYeCcKHuX 3aa4
46 |MeTo/ KOOpPAMHAT NPH pellleHWH reoMeTpUYeCcKUX 3a/ay,
NpaKTHYeCcKUuX 3a/a4
47 |KonTpoJsibHas paboTa o TeMe "/lekapTOBbl KOOPAUHATHI Bbu6auvorteka LJOK
Ha 1nJjockoctu" https://m.edsoo.ru/8a146e0e
48 |IlpaBU/IbHBIE MHOTOYTOJIbHUKH, BBIYUC/IEHUE UX Bbu6auorteka LJOK
3JIEMEHTOB https://m.edsoo.ru/8al46fda
49 |Ywucno . [lnMHA OKPYKHOCTH Bubsaunoteka JOK
https://m.edsoo.ru/8a1472c8
50 |Ywucuo . JyiHa OKPY>KHOCTH Bu6aroTteka LJOK
https://m.edsoo.ru/8al4714c
51 |/lnuHa Ayry OKPY:KHOCTH
52 |PaguanHas Mepa yria bu6auoTteka LHOK

https://m.edsoo.ru/8a14714c



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

53

[lnowab Kpyra, CEKTOpa, CErMeHTa

bubauoTteka IJOK
https://m.edsoo.ru/8a147426

54

[lnowa b Kpyra, CEKTOpa, CErMeHTa

bubauoTteka IJOK
https://m.edsoo.ru/8a147750

55

[l1o1aab Kpyra, CEKTOpa, CerMeHTa

BbubauoTteka IJOK
https://m.edsoo.ru/8a147750

56

[lonsaTue o ABHUXEHHWH IIJIOCKOCTHU

bubauoTteka [JOK
https://m.edsoo.ru/8a147c82

57

[lapannenbHBINA IEPEHOC, TOBOPOT

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

58 |[lapansienbHblil IEPEHOC, TIOBOPOT Bbu6auorteka LJOK
https://m.edsoo.ru/8a147f16

59 |[lapasiesnbHBIN IEPEHOC, TOBOPOT

60 |IlapanienbHbl NEPEHOC, TOBOPOT

61 |I[IpuMeHeHNe ABUKEHUH MIPU pellleHUH 3aa4 Bubsanoteka JOK
https://m.edsoo.ru/8a1480e2

62 |KoHTpoJsibHas pa6orta o Temam "[IpaBuibHbIE

MHOTOYTOJbHUKH. OKPYKHOCTD. [|BH>KEeHUSI MJIOCKOCTH"
63 |I[loBTOpEHME, 0600IIEHNE, CUCTEMATH3ALMS 3HAHUH. bu6auoTteka LIOK

I/IBMepEHI/Ie reoMeTpu4eCKmux BeJIM4HH. TI)EYFOJIbHI/IKI/I

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



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

64 |I[loBTOpeHMEe, 06001EeHNE, CUCTEMATU3ALIMS 3HAHUH. 1 bubauoTteka IJOK
[TapasiiesnbHble U IePIEHAUKYJISIPHBIE TPSIMble https://m.edsoo.ru/8a148650
65 |I[loBTOpeHuEe, 06001eHNE, CUCTEMATU3ALIMS 3HAHUH. 1
OKpyKHOCTBb U KpyT. 'eoMeTpHUecKre NOCTPOEHHUA. YTJIbI
B OKPY>KHOCTHU
66 |IloBTOpeHUe, 00001IeHUE, CHCTeMaTH3alUsA 3HAHUM. 1
BrniricaHHbIE ¥ ONTMCAaHHBIE OKPY>KHOCTH
MHOTOYTOJbHUKOB
67 |HToroas KOHTpoJIbHas1 paboTa 1 Bubsinoteka JOK
https://m.edsoo.ru/8a148920
68 |I[loBTOpEHME, 0606IEHNE, CUCTEMATU3ANMSA 3HAHUU 1
69 |IloBTOpEHME, 0600IIEHNE, CUCTEMATU3ANMSA 3HAHUN 1
70 |I[loBTOpeHMEe, 0600IEHHE, CHCTEMATHU3ANMS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 70



https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920

IPOBEPSIEMBIE TPEGOBAHMS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM

OBPA30OBATEJIbHON TPOI'PAMMBI

N IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl OCBOCHUSI OCHOBHOI 00pa30BaTeJIbHOM
HPOBEPREMOTO NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTara
6 ["'eomerpus
3HaTh TPUTOHOMETPUYECKHE (PYHKIMM OCTPBIX YIJIOB, HAXOAWUTh C UX IOMOIIBIO
6.1 pas3JINYHbIE JIEMEHTHI MPSIMOYTOJbHOIO TPEYrOJbHUKA («PELIEHHE MPSMOYTOJIbHBIX
' TPEYroJibHUKOB»). HaxoauTe (C MOMOIIBIO KaJbKYNIATOpAa) JJIMHBI W YIJIBL JUIS
HETAO0JIMYHbBIX 3HAYEHUI
[Tons3oBatbes  (opMynamMu NpPUBEAEHUS W OCHOBHBIM TPUTOHOMETPUUYECKUM
6.2 TOXKJIECTBOM JUIsl HAXOXKJIEHUS COOTHOUIEHMH MEXAy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMU
Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISI HAXOXKIEHHUS Pa3IN4HbIX
6.3 AJIIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTrOJbHUKOBY), MPUMEHATh HUX IIpH
PELICHUU T€OMETPUUYECKUX 3a/1a4
Bnaners noHATusMM 1peoOpa3oBaHUS 1OJ00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nogo0HbIX uryp. [Tomp30BaTbest cBOMCTBaMH MOAOOHS MTPOU3BOJIBHBIX (QUTYDP, YMETh
6.4 BBIYUCIIATh JUIMHBI U HAaXOJIUTh YIJbl y NoAoOHBIX ¢uryp. IlpumeHnsTs cBoiicTBa
nogo0us B IPAKTUYECKUX 3a/layax. YMeTb IPUBOAUTh NPUMEPHI NOJOOHBIX GUTyp B
OKpYXKarolieM MUpe
6.5 [Tosp30BaTbesd TEOpEMaMM O IPOU3BEACHHUU OTPE3KOB XOpHA, O IPOU3BEACHHUU
' OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeabHOU
[Tonb30BaThCs BEKTOpaMM, MOHMMATh HUX T€OMETPUYECKHH M (PU3MUECKUI CMBICT,
6.6 OPUMEHATh UX B PELUICHUH TeOMETpHUYecKMX M (uznueckux 3amad. [IpuMeHsATH
CKaJISIPHOE MPOM3BEEHUE BEKTOPOB JIJIsl HAXOXKIEHUS JIJIMH U YTJIOB
6.7 [Tonb30BaThCcs METOMOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHSTh €r0 B PEUICHUU
' T€OMETPUUYECKUX M MPAKTUYECKUX 3a/1a4
Bnaners NOHATHSAMM NPaBWIBHOIO MHOTOYTOJIBHUKA, IJIMHBI OKPY)KHOCTH, IUIMHBI
6.8 YT OKPYXHOCTU U paJlaHHON Mephl YIJa, YMETh BBIUUCISTH IUIOMIAAb Kpyra U ero
yactel. [IpuMeHsaTh ojlyyeHHbIe YMEHMsI B IPAKTUYECKUX 3a/1adax
6.9 HaxonuThk ocu WM LIEHTPbl CUMMETPUHU (GUTYp, NIPUMEHSTH JABMIKEHUS IJIOCKOCTH B
' MPOCTEHIINX CITydasx
[TpuMeHsTh moMyYyeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTeMaTHYECKHE MOJIEIH
6.10 JUIsL 3aad PEeaJbHOM MW3HU M IPOBOAMTH COOTBETCTBYIOIME BBIYMCIECHUS C

IPUMEHEHUEM nojoous
Y TPUTOHOMETPUYECKUX (QYHKIUH (T10Ib3YACh, I'7Ie HEOOXO0IUMO, KAJIbKYJISITOPOM)

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS




I'eomeTpus

Cunyc, kocuHyc, TaHreHc yriaoB oT 0 nmo 180°. OcHOBHOE TPHUTOHOMETPUUECKOE

6.1 TOXJIECTBO. DOPMYITBI IPUBEICHUS

6.2 Pemienne TpeyronpHukoB. Teopema KOCHHYCOB W TeopeMa CHHYCOB. PemeHue
NPAaKTUYECKHX 32124 C MCIIOJIb30BAaHHEM TEOPEMbI KOCHHYCOB U TE€OPEMbI CHHYCOB

6.3 [TpeoOpaszoBanue nonodus. [1omodue cOOTBETCTBEHHBIX JIEMEHTOB

6.4 Teopema o mpousBeneHUH OTPE3KOB XOPJ, TEOPEMI O NIPOM3BECHUN OTPE3KOB CEKYIIIHX,
TEOopeMa 0 KBaJ[parTe KacaTeIbHON
BekTop, mmHa (MOAylbh) BEKTOpA, COHANPABIECHHBIC BEKTOPHI, MPOTHBOIOIONKHO

6.5 HaIpaBJICHHBIC BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OTEPAIIMU HAJ|
BeKkTOpamu. PazioxeHne BEKTOpa 1o JByM HEKOJUIMHEAPHBIM BEKTOpaM

6.6 Koopaunater BekTopa. CkalsipHOE MNPOHW3BEACHHE BEKTOPOB, TMPUMEHEHHUE JUISA
HAXOJXKJICHUSI JUTUH U YTIIOB
JlekapTOBBl KOOpJIWHATBI HAa TIUIOCKOCTH. YPaBHEHUS TMPSIMOH UM OKPY)XHOCTH B

6.7 KOOpJMHATAX, IIePECCUCHUE OKPYKHOCTEH H TpsAMBIX. MeToa KOOpJAWHAT H  €ro
IPUMCHCHUE

6.8 [TpaBuIBLHBIE MHOTOYTOJIBHUKH

6.9 JiHa OKp}"’)KHOCTI/I. I'pagycHas w paamaHHas Mepa yrjia, BBIYHCICHWE JUIMH JyT
OKPY>KHOCTEH

6.10 [Tnomane kpyra, cektTopa, cerMmeHTa

6.11 JIBUKESHHMSI TUIOCKOCTH M BHYTPEHHUE CUMMETpUU (puryp (3JIeMEeHTapHBIE TTPEICTABICHHUS).

[TapannensHbiii nepenoc. [loBopot

ITPOBEPAEMBIE HA OI'S 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBLHOMN ITPOT'PAMMBI OCHOBHOT' O

OBILIET'O OBPA3OBAHUA

Kon

HpOBepﬂeMbIe Tpeﬁona}ma K IPEAMETHBIM pe3yJjibTaTaM 0CBOCHUSA OCHOBHOM

NpoBepSIeMOro o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHMs HA OCHOBeE
TpeOOBaHMS dIocC

YMeHHne onepupoBaTh IMOHATUSMH: MHOXECTBO, ITOJMHOXKECTBO, OIEPALMM HAJ
MHOXKECTBaMH; YMEHHUE OIEepHpOBaTh MOHATUSAMH: Tpad, CBSI3HBIA Ipad, AEpeBo,
LIUKJ, TMPUMEHATh WX NPH PEUICHWH 3aJad; YMEHHME MHCIOJb30BaTh rpaduyeckoe
MIPEACTABICHUE MHOXXECTB JUISI ONMCAHUS PEAIBHBIX IPOLIECCOB M SIBJICHWM, MPH
pElIeHnH 3a]1a4 U3 IPYruX y4eOHBIX PEIMETOB

YMeHue  onepupoBarb  MOHATHSAMH: ONPENCIICHUE,  aKCMOMa,  TeOopeMa,
JIOKA3aTeNIbCTBO; YMEHHE pPAClO3HaBAaTh WMCTUHHBIE M JIOKHBIE BBICKA3bIBAHMS,
MPUBOJIUTh MPHUMEPBI W KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHUS M OTPULAHUS
BBICKA3bIBaHU M

YMmenue OIICPpHUPOBATH NOHATUAMU: HATYPAJIIbHOC YUCII0, IPOCTOC U COCTABHOC YUCIIO,
ACTIUMOCTD HATYpPaJIbHBIX YUCECII, IPU3HAKNU AJCIUMOCTH, LEJI0C YUCII0, MOAYJIb YHCiIa,
OOBIKHOBEHHAS )IpO6I) n aecaTudyHasn leO6I), CTaH}IapTHBIﬁ BHUJ YHKCJIa, palluOHAJIBHOC
YucCjo, UppalroHaJIbHOC 4YUCIIO, apI/I(bMCTI/I‘-ICCKI/Iﬁ KBa,Z[paTHBIﬁ KOpCHb, YMCHHC
BBITTOJIHATL ACUCTBHSA C YuCJIaMH, CpaBHUBATH W YIIOPAAOYHMBATL 4YHCJId, NIPCACTAB-




JIATh YUCJIa HA KOOPAUHATHOM NPSMOM, OKPYIIISATh YUCIIA; YMEHUE JEJIaTh IPUKUIKY
Y OLICHKY Pe3yJIbTaTa BHIYMCICHUN

YMeHue ornepupoBaTh MOHATHIMU: CTETIEHB C LEJIbIM MTOKa3aTeneM, apudMeTnaecKuit
KBaJpaTHBIA KOPEHb, MHOTOWIEH, anredpanyeckas po0b, TOXKIECTBO; 3HAKOMCTBO C
KOpPHEM HaTypaJbHOM CTENeHU OOoJIblIe €IMHULIbI; YMEHHUE BBIIOJIHATH PacdéThl 10
dopmynaM, mnpeoOpa3oBaHMs LENbIX, JPOOHO-PALIMOHAIBHBIX BBIPAKEHUH U
BBIPAKEHUI C KOPHSMH, PA3JIOKEHHE MHOIOWIEHA HAa MHOXXWUTEIHM, B TOM 4YHCIE C
MCIOJIb30BaHNEM (POPMYI pPa3HOCTH KBAPATOB M KBAJApaTa CyMMBI U Pa3HOCTH

YMeHue onepupoBaTh IOHATHUAMH: UHCIOBOE PAaBEHCTBO, YPABHEHHE C OJHOU
[IEPEMEHHOM, YNCIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM; YMEHUE pelaTh
JMHEWHBIC W KBaJpaTHBIC YpPaBHEHUS, JPOOHO-pAIlMOHAIBHBIE YPAaBHEHHS C OJIHOU
IIEPEMEHHOM, CHCTEMBI JIBYX JIMHEHHBIX ypaBHEHUH, JINHEHHBIC HEPABCHCTBA M MX
CHCTEMBI, KBaJIpaTHbIE U JPOOHO-pAllMOHAIbHbIC HEPABEHCTBA C OJJHOM IEPEMEHHOMH,
B TOM 4YMCJIE IPU PELIEHUH 3a/ay U3 JIPYruX NPEAMETOB U IMPAKTUYECKUX 3a/ay;
YMEHHE HCIOJIb30BATh KOOPJAMHATHYIO NPAMYI0 M KOOPAWHATHYIO IJIOCKOCTH MJIs
1300pakeHNsl pellieHU ypaBHEHUH, HEPAaBEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (GYHKIHS, rpapuk (QyHKUMU, HYIU (YHKIUH,
MPOMEXYTKH  3HAKOIOCTOSHCTBA,  MPOMEXKYTKH  BO3pAacCTaHHs,  yObIBaHHA,
HanOoIbIIIee M HAUMEHbIIIee 3HAaYeHUsI (PYHKINHU; YMEHHE ONEPUPOBAThH MOHITHIMU:
npsiMasi  IPOMOPIMOHANBHOCTD, JUHEHHas GyHKUus, KBaapatuyHas (QyHKUuUSA,
oOpaTHas MPOMOPIHMOHAIBHOCTh, Mapadoia, runepOoiia; yMeHHe CTPOUTh Ipaduku
GyHKIMH, HWCHONB30BATh TpapuUKH Ui OINpPENCJICHUS CBOIMCTB MPOIECCOB U
3aBHCUMOCTEH, Uil PEHICHUsl 3ahad W3 JPYTUX YUEOHBIX MPEIMETOB W pealbHOU
KU3HU; YMEHUE BbIpaxaTh (OpMyIaMH 3aBUCUMOCTH MEX1Y BEJIMYUHAMU

YMeHne omnepupoBaTh IMOHITHUSMHU: TOCIEIOBATENBHOCTh, apudmMernueckas u
reoMeTpuyecKas IIPOrPeCcCcui; yMEHHE HCIIOJIb30BaTh CBOICTBa
nocjeoBaTenbHOCTEH, GOPMYJIbI CyMMbI U OOIIEro 4YjeHa NpU peLIeHUH 33713y, B
TOM YHCJI€ 3a]1a4 U3 APYTUX y4eOHBIX MPEIMETOB U pEaIbHOM KU3HU

VYMmenue peiaTth 3aJja4r pa3HbIX THUIIOB (B TOM YHMCJIC Ha IMPOLCHTHI, JOJHU U YaCTH,
JABHIKCHUC, pa60Ty, HCHY TOBApOB N CTOUMOCTD IIOKYIIOK U YCIIYT, HAJIOT'U, 3aJa4u U3
obmactu yYHpaBJICHUA JAYHBIMU U CEMEHUHBIMU q)HHaHCaMI/I); YMCHHUE COCTaBJIATH
BBIPpAXKCHUS, YPAaBHCHNUA, HCPABCHCTBA U CUCTEMBI 110 YCJIOBHIO 3aJa4u, UCCICA0BATH
IMOJIYYCHHOC PCIICHUEC U OLICHHUBATh HpaB]lOHOJIO6HOCTI> MOJIYYCHHBIX PC3YJILTATOB

YMeHue onepupoBaTh MOHATUAMU: UTypa, TOUKA, OTPE3OK, MpsAMasi, JTyd, JIOMaHas,
yroj, MHOTOYTOJIbHUK, TPEYrOJbHUK, DPAaBHOOEAPEHHBIH M PABHOCTOPOHHUH
TPEYroJIbHUKHU, IPSIMOYTOJIbHBIN TPEyroJbHUK, MEaHa, OUCCEKTpHCa U BBICOTA Tpe-
YTOJIbHHUKA, YETBIPEXYTObHUK, MapaiieIorpaMM, poMO, MpsSMOYroJbHUK, KBajapart,
Tpaneuus; OKPYKHOCTb, KpYI, KacaTellbHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
¢durypamu; ymeHue pemaTh 3aJadd, B TOM YHUCIIE U3 IOBCEJHEBHON >XM3HH, Ha
HaXO0XJIEHHE T€OMETPUUYECKUX BEJTUUYHMH C IPUMEHEHHEM M3YYEHHBIX CBOMCTB (UTYp
1 (aKkToB
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YMeHue onepupoBaTh MOHATUSMH: PaBEHCTBO (UTYp, PaBEHCTBO TPEYTOJILHUKOB;
MapaJuIeIbHOCTh W IMEPIEHIUKYISPHOCTh MPSMBIX, YLOJI MEXAY MPSIMBIMH,
MEPIEeHIUKYIIAp, HAKIOHHAsA, IpoeKlus, noxodue Guryp, mogoOHbIe 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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YMmenue OIICPHUPOBATH NOHATUAMU. JJIMHA, PACCTOSIHHUC, YI'OJI (BCJ'II/IHI/IHE[ yrja, CHHYC




1 KOCUHYC YyIJIa TPEYrOJIbHUKA), IUIONA/b; YMEHUE OLIEHUBATh Pa3MePhI IPEAMETOB U
OOBEKTOB B OKpYXKAlOIIeM MHUpPE; yMEHHE TNPUMEHATh (GOpMYJbl NEepUMETpa
Y IUIONIAId MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTM U IUIOIIATU Kpyra, odobema
IIPSIMOYTOJIBHOTO  IapaJUIeIeNUIe]a; YMEHHE IPUMEHATh IPU3HAKM pPABEHCTBA
TPEYroJbHUKOB, TEOPEMYy O CyMME YITIOB TpeyrojibHHKa, Teopemy Iludaropa,
TPUTOHOMETPUYECKHE COOTHOUIEHUS JUIsl BBIYMCIIEHUS JUIMH, PACCTOSIHUM, IUTONIaien

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

YMeHHe onepupoBaTh  MOHATHAMH:  NPSAMOYIOJbHas CUCTEMA  KOOPIUHAT;
KOOPJMHATBI TOYKH, BEKTOpP, CYMMa BEKTOPOB, IIPOMU3BEIECHUE BEKTOpAa HA 4YHUCIIO,
13 CKaJISIPHOE NPOU3BEACHHUE BEKTOPOB; YMEHHUE UCIIOJIb30BaTh BEKTOPHI U KOOPAUHATEI
JUI TIPEACTABJICHUS JaHHBIX U PELIeHUs 3a7ady, B TOM YMCJIE U3 APYruX y4eOHbIX
IIPEAMETOB U PEaJIbHOMN KU3HU

YMenune OINCpHUPOBATH IOHATUAMMU: CTOJIOMKOBBIE U KPYroBbIC JHArpaMMBbl, Ta6J'II/IIII)I,
cpenHee apudMeTHUecKoe, Merana, HauOoblIee 1 HaMMEeHbIIIee 3HAYCHUS, pa3Max
YHCIIOBOTO Ha0Opa; yMEHHE W3BJIEKAaTh, WHTEPIPETUPOBATH M IMPEOOPa3OBBIBATH
nHpOpMALHIO, TMPEICTABICHHYI0 B TaOMUIAX W Ha AMarpaMmax, OTPaKalomlIylo
CBOMCTBA U XApaKTCPHUCTHUKU PCAIbHBIX TPOICCCOB U ﬂBHeHHﬁ; YMCHHEC pacCliO3HaBaThb
M3MEHYHBBIC BEJIMYMHBI B OKPYKAIOIIEM MUPE
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YMeHue onepupoBaTh MOHATUSAMU: CIyYalHBIM OMNBIT (CIy4yalHBIH SKCIEPUMEHT),
AJIEMEHTapHOE COOBITHE (JIEMEHTApHBIM MCXO0J) CIy4yallHOTO OIbITA, CIIy4aiHOe
COOBITHE, BEPOSTHOCTb COOBITUS; YMEHHME HAaXOIUTh BEPOATHOCTH CIy4dalHbIX
COOBITHI B OMBITAX C PABHOBO3MOXHBIMH 3JEMEHTapHBIMU COOBITHSMM; YMEHHUE
15 pemaTh 3aa4d METOJIOM OPraHU30BAHHOTO Mepedopa U ¢ MCIOIb30BaHUEM TPaBHIIA
YMHOXXEHUS; YMEHHE OIICHMBATh BEPOSTHOCTH pEATBHBIX COOBITHIA W SBICHUH,
MIOHUMAaTh POJIb NMPAKTHUUECKH JOCTOBEPHBIX U MAJOBEPOSATHBIX COOBITUH B OKpY-
XKAIOIEM MHMpE M B JKHU3HU; 3HAKOMCTBO C TOHSATHEM HE3aBUCHUMBIX COOBITHH;
3HAKOMCTBO C 3aKOHOM OOJIbIIMX YKCET U €r0 POJIbI0 B MACCOBBIX SIBJICHUSIX

YMmenue BLI6I/IpaTB MOAXOSAIINI H3y‘leHHLII>i METOH UId PCHICHUA 3a/a4iu,
MNPpUBOAUTE MNPUMEPBI MATCMATUYCCKUX 3aKOHOMepHOCTeﬁ B IMpUPOAC U KU3HU,
pacrio3sHaBaTb MPOABJICHUC 3aKOHOB MATCMATHKWM B HCKYCCTBC, OIIUMCBIBATH
OTACJIBHBIC BBIAAIOIIUECCA PE3YJILTAThI, IMOJYUCHHBIC B XO4€ pPa3BUTUA MAaTCMaTUKU
KaK HayKH, NPHUBOAUTL MNMPUMEPBI MATCMATUYCCKHUX OTKpBITI/Iﬁ U HUX aBTOPOB B
OTE€YECTBEHHOM U BCCMHpHOﬁ HCTOpUHN

16

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITPOBEPAEMBIX HA OI'D 11O

MATEMATHUKE
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 Yucna v BBIYMCIECHUS
1.1 Hatypanbsble 1 nensle yncia. [Ipu3Haku 1e1MMOCTH LIEJIIX YHCET
1.2 OOBIKHOBEHHbBIE U JIECSITHUHBIE TPOOH, MPOLIEHTHI, 0ECKOHEUHBIE NEPUOANUECKHE ApodH
1.3 PanmonanpHble yncia. ApudmMernyeckue onepanuy ¢ paliMoHaAIbHBIMU YHCIAMU
1.4 JleiicTBuTenpHbIe yncia. ApudmMeTnyeckue onepainuy ¢ AeMCTBUTEIbHBIMU YHCIaMU




[TpuOmkEHHbIE BBIYMCICHUS, IMpaBWIa OKPYIJIEHUS, NMPUKHUIKA M OIEHKa pe3yibTara

1.5 .
BBIYUCIICHUH
2 AnrebpanuecKue BRIPAKCHUS
2.1 BykBeHHbIE BbIpaKEHMsI (BBIPAKEHUS C IEPEMEHHBIMU )
59 Crenenp ¢ nesnbiM nokaszareneM. CTeneHb € palMOHAJIbHBIM IoKazaresneM. CBoiicTBa
' CTereHu
2.3 MHorouseHsl
2.4 Anrebpanueckas 1poob
95 Apudmerndeckuii KOpeHb HaTypainbHOW cremneHun. [lelicTBus c apudmeTHyecKuMu
' KOPHSIMU HaTypaJIbHOW CTENIEHU
3 YpaBHEHUS U HEPABEHCTBA
3.1 I{enble u 1poOHO-paloHaIbHbIE YpaBHEHHS. CUCTEMbI M COBOKYITHOCTH YpaBHEHUIL
3.2 Ilenble u 1poOHO-paIioHAIbHBIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPaBEHCTB
3.3 Pewienue TekCTOBBIX 3a1a4
4 YucoBble NOCIE0BATEIBHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3a1aHUs IOCIEI0BATENILHOCTEN
4.2 ApudmeTrnueckas ¥ reomeTpuyeckas nporpeccuu. PopMysia CI0XKHBIX IPOILIEHTOB
5 OYHKIHIH
OyHkius, crnocoObl 3amanus (Qynkuuu. [paduk Qynkumuu. OO6nacte omnpeneneHus u
51 MHOXecTBO 3HaueHud ¢yakmmu. Hymu ¢dyaxoum. TIpoMexyTKH 3HAKOIOCTOSIHCTBA.
- [IpoMexyTKM MOHOTOHHOCTH  (PyHKIMH. MakCUMyMbl W MHUHUMYMbI  (YHKLUH.
HauOospliee 1 HauMeHblee 3Ha4eHne (PYHKIUU Ha TPOMEKYTKE
6 KoopauHatsel Ha IpsIMON U IIIIOCKOCTH
6.1 KoopaunarHas npsimast
6.2 JlekapToBbI KOOPJMHATHI Ha MJIOCKOCTH
7 I"'eomeTpus
7.1 ["'eomerpuyeckue GUrypsl U UX CBOIMCTBA
7.2 TpeyronbHUK
7.3 MHOTroyrojabHUKN
7.4 OKpY’>KHOCTb U KpyT
7.5 V3MepeHne reoMeTpu4eckix BeJIMUUH
7.6 BeKTopsl Ha IIIOCKOCTH
8 BeposiITHOCTB M cTaTUCTHKA
8.1 OmnwcarenbHasi CTATUCTHKA
8.2 BepositHocTh
8.3 KomOunaTtopuka
8.4 MHoecTBa
8.5 I'padsr




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IVISA YYEHUKA

Maremaruka. ['eomerpusi: 7 - 9-¢ kiaccel: 0a30BbIi ypoBeHb: y4eOHUK; l4-¢ wu3manue,
nepepaboranHoe AranacsH JI.C., byryzoB B.®., KagomiieB C.b. u np. AxiimonepHoe 00I11ecTBO
«3narensctBO «lIpocBemenne»2024r

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. IlpumepHas mporpaMma 1o reoMeTpuu it ocCHOBHO# 1mikoJibl. CoctaButens: T.A. Bypmucrpora
M.: IIpocsemnienue, 2023.

2. Teomerpus, 7-9: yaeOHUK 111 00meoOpa3oBarenbHbIX yupexacnuii / JI. C. AtanacsH, B. ©.
Bbyry3os, C. b. Kagomues u ap. — M.: I[Ipocsemienue, 2023.

3. T'eomerpus Junakrnyeckue marepuaisl. 9 kinace / b.I'. 3uB, B.M. Meiutep. M. IIpocsenicuaue,
2023

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

— http://school-collection.edu.ru — komekuus oopa3oBaTenbHbBIX pecypcos; 2 — InternetUrok.ru -
BHJICO YPOKH; — «DnekTpoHHas oudimoteka 2000 3agau mo maremarukey». CD-ROM; —
http://methmath.chat.ru-meroauka npenogaBanus maremaruku; — http://graphfunk.narod.ru -
rpaduku Qyukiuit; — EQWorld - mup MmaTemaTudeckux ypaBHeHwuit; — http://www.exponenta.ru -
oOpa3oBaTelbHbIN MaTeMaTu4eckuii cait; — http://mathem.hl.ru - matemaTuka on —line; —
http://www.allmath.ru - Bcst matemaruka; — http://www.logpres.narod.ru - uadopmarmoHHbie
TEXHOJIOTUH (IpuMephl); — Www.math-on-line.com - 3anumarenbHass MaTeMaTHKA.
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