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MOSACHUTEJBbHASA 3AIIUCKA

I'eomeTpust Kak OZMH U3 OCHOBHBIX Pa3/IeNIOB IIKOJIBHOW MaTeMaTHKH, HMEIOIINHA CBOEH IEThI0 00ECTIEINTh
U3y4YCHUE CBOICTB M pa3MepoB (QUIyp, UX OTHOIICHUH W B3aMMHOE PACIIOJIOKEHHE, OMHPAETCSI Ha JIOTHUYECKYIO,
JIOKa3aTeIbHYI0 JUHUIO. L[eHHOCTh M3ydeHHs TeOMETPUH Ha YPOBHE OCHOBHOTO O0IIET0 00pa30BaHMsI 3aKIII0UAETCs
B TOM, YTO OOYYAIOIIUICS YIUTCS TPOBOANTH JOKa3aTEeIbHBIC PACCYKACHHS, CTPOUTD JIOTHUECKHE YMO3AKIIOUCHN,
JOKa3blBaTh WCTHHHBIE YTBEPXKICHHS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, NPOBOJUTH PACCYKACHHUS «OT
MPOTUBHOTOY», OTJINYATh CBOWCTBA OT MPU3HAKOB, (GOpMyIHupoBaTh 0OpaTHBIE yTBEPKICHUS.

Bropoii nenplo n3ydeHHs TEOMETPHHU SIBIISETCS HCIIOIb30BAaHHWE €€ KaK MHCTPYMEHTA MpPU PEIICHHH Kak
MaTeMaTHYeCKUX, TaK M IPAKTUYECKHX 3aad, BCTPEYAIOIIMXCS B pealbHON »XM3HM. OOydarommiics ROKEH
HAY4YUTBCSl ONPENENIUTh T'eOMEeTpHUYecKylo (urypy, omucaTh CIIOBaMH JaHHBIH 4epTEX WM PHCYHOK, HaWTH
IUTOIIA/(b 3€MEJBbHOTO Y4YacTKa, PacCYMTaTbh HEOOXOAMMYIO JUIMHY OINTOBOJOKOHHOTO Kabeys mim TpeOyemble
pa3Mepsl rapaxka AJsl aBTOMOOHIIS.. DTOMY COOTBETCTBYET BTOpAsi, BBIYUCIHUTENIbHAS JTMHUS B M3YYCHUN T€OMETPHH.
IIpun pemieHnn 3amgad NPAKTHYECKOTO XapakTepa OOydYaromIMHCS YYHUTCS CTPOMTh MaTeMaTHUYeCKHE MOJACITH
peaNIbHBIX XKU3HEHHBIX CUTYaluil, IPOBOJUTH BEIUUCIEHUS U OLEHUBATh a/IeKBaTHOCTH ITOJyYEHHOTO pe3yJiIbTara.

Kpaiine BaXHO MOAUEPKUBATh CBSI3M T'€OMETPHUH C JAPYTUMH Yy4YeOHBIMH NpPEIMETaMH, MOTHBHPOBATH
UCIIONB30BaTh ONpPEeIeHHs TeOMETPHYECKHX (GUI'Yp M IMOHATHI, IEeMOHCTPUPOBATH NPHUMEHEHHE ITOIYYeHHBIX
yMeHHH B (M3MKE U TEXHUWKE. DTU CBS3M HauOosee SIpKO BUAHBI B TeMax «Bekrops», «Tpuronomerpuyeckue
cooTHomIeHus», «Metos koopaunaT» u «Teopema [Tudaropay.

VYuebHsit kKype «l'eoMeTpus» BKIIOYACT CIEAYIOIINE OCHOBHBIE pa3lenbl coiepikaHus: «I eomerpudaeckue
¢Gurypsl 1 ux cBoiicTBay, «V3MepeHHE TeOMETPHYECKUX BEIMYMHY», «JleKapTOBbI KOOpPAWHATHI Ha IUIOCKOCTH»,
«Bekrops, «/[Bmxenns miuockoctny», «I[IpeobpaszoBanus nompo0us».

Ha m3yuenne ygeOHOTO Kypca «['eomeTpus» oTBoauTcs B 9 kiacce — 68 qacoB (2 4aca B HEIETIIO).



COJEPXKXAHUE OBYYEHUSI 9 KJIACC

Cunyc, kocuHyc, TanreHC yriioB oT 0 mo 180°. OcHOBHOE TPHUTOHOMETPHYECKOE TOXKAECTBO. DOpMyItbI
MMPpUBCACHM.

Pemenne TpeyrompHHKOB. TeopemMa KOCHHYCOB M TeOopeMa CHHYCOB. PellleHnme NpakTHYECKHX 3a1ad C
HCIIOJIb30BAHIEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

IIpeobpa3zoBanue momodus. [Tomodre COOTBETCTBEHHBIX HJIEMEHTOR.

Teopema 0 mpou3BENEHUH OTPE3KOB XOpA, TEOPEMbI O INPOU3BEICHUM OTPE3KOB CEKYLIHX, Teopema o
KBaJpaTe KacaTeIbHOM.

Bekrop, anuHa (MOIyNb) BEKTOPA, COHANIPABIECHHBIE BEKTOPHI, IIPOTHBOIIOJIOKHO HAIPABICHHBIE BEKTOPHI,
KOJUIMHEapHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpallMyd HaJ BEKTOpaMH. PasnokeHHe BeKTOpa IO JABYM
HEKOJUTMHEapHbIM BekTopaM. KoopaunaTtel BekTopa. CKansipHOE IPOM3BEICHHE BEKTOPOB, NMPUMEHEHHE IS
HaXOXI€HHS JUTMH U YTJIOB.

JlekapToBBI KOOPJIUHATHI Ha TIOCKOCTH. YpaBHEHHS NPSMOIl U OKPY)KHOCTH B KOOpJMHATaX, MepeceucHne
OKPYXXHOCTEH U MPAMBIX. METO KOOpAMHAT H €ro IpUMEeHEHHE.

[IpaBwibHBIE MHOTOYTOJIBHUKH. JmnHa okpyxHocTH. ['pamycHas u paanaHHas Mepa yIila, BBIYHCICHHE
JUTUH AYyT okpy>kHOcTel. [Inomans kpyra, cekropa, cerMeHTa.

JIBIKEHUS TUIOCKOCTH M BHYTPEHHHE CUMMETpUM (uryp (3yeMeHTapHble npejcrasienus). [lapamienbHbiit
nieperoc. [ToBopor.



IINIAHUPYEMBIE  PE3VYJIbTATBI OCBOEHHS NPOI'PAMMBI VYYEBHOI'O KYPCA
«'EOMETPHSI» HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA30BAHUSA
JINYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE Pe3yaIbTaThl OCBOCHUS IIPOrpaMMbl yueOHOro Kypca «I'eomMeTpus» XapaKkTepu3yoTcs:

1) naTpuoTHYeckoe BOCUTaHHe:

MMPOABJICHUEM UHTEPECA K MPOIIJIOMY U HACTOAIIEMY pOCCHFICKOIZ MaTCMaTHKH, HCHHOCTHBIM OTHOILCHHUEM K
JOCTHKEHUSIM POCCHHCKMX MAaTeMaTHKOB U POCCHHCKON MaTreMaTHYeCKOH IIKOJBI, K HCIIOIb30BAHHIO OTHX
JOCTIKEHHUH B IPYTUX HAYKaxX M MPHUKIaIHBIX chepax;

2) rpazkaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TpaKIaHWHA W peaH3allii ero IpaB, IPEJCTAaBICHHEM O
MaTeMaTH4eCKHX OCHOBaX (YHKIHMOHMPOBAHUS pA3IWYHBIX CTPYKTYp, SBICHHH, TpPOLEAYpP T'PakAaHCKOTO
oOmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKIEHHIO STHUYECKHX MpoOeM, CBS3aHHBIX C
MPaKTUYCCKUM MPUMCHCHHUEM }IOCTI/I)KCHI/Iﬁ HayKH, OCO3HAHHUECM BaXHOCTU MOPAJIbHO-DTUYCCKUX MNPHUHIUIIOB B
JeITeNIbHOCTH YUEHOT0;

3) Tpya0oBO€E BOCHIUTAHHE:

yCTaHOBKOﬁ Ha aKTUBHOC YYaCTHC B PCHICHHUU MNPAKTHYCCKUX 3aaaq MaTEeMaTHYECKOU HalpaBJICHHOCTH,
OCO3HaHHEM BAXHOCTH MaTeMaTH4YeCKOoro oOpa3oBaHWS Ha MPOTSDKEHWH BCEW OJKM3HM JUIS  YCIHEIIHOM
MIPO(eCCHOHANBHON NESITEIFHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM M MOCTPOEHHEM
WHIUBHUIYalIbHOI TpaeKTopuK 0Opa3oBaHUs U )KU3HEHHBIX IIJIAHOB C Y4ETOM JIMYHBIX HHTEPECOB M OOIIECTBECHHBIX
NOTPEOHOCTEI;

4) 3cTeTHYecKOe BOCTIMTAHUE:

CIOCOOHOCTBIO K 3MOIMOHATBHOMY M 3CTECTHYECKOMY BOCIPUATHIO MaTeMAaTHYECKHX OOBEKTOB, 3ajad,
PELICHUA, pacCyK/IeHUH, yMEHHIO BU/IETh MAaTEMaTHUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOIO MO3HAHHUS:

OpHEHTaIleld B JEATEIBbHOCTH Ha COBPEMCHHYIO CHCTEMY HAy4YHBIX MpPEACTAaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pPa3BUTHUs 4EJIOBEKa, IPUPOAbI U OOINECTBa, MOHMMAaHHEM MaTEMaTHYECKON HAyKH Kak cQepbl
YeJIOBEUECKOH JIESITeIbHOCTH, ITaroB e€ pa3BUTHUS U 3HAYMMOCTH JUISl pa3BUTHS IMBUIIN3AIINH, OBJIAJICHUEM S3BIKOM
MaTeMaTHK{ U MaTeMaTHIECKOH KyJIbTYpOi KaKk CPEeACTBOM ITIO3HAHUS MUPA, OBJIAJICHUEM NPOCTEHITNMI HABBIKAMHU
HCCIIEI0BATEIbCKON AEATETBHOCTH;

6) puzuueckoe BocniuTanue, GopMHpPOBaHNUE KYJIbTYPHI 3/I0POBbSI M SMOIMOHATBLHOIO OJ1aTrOTOTY U

TOTOBHOCTBIO TPHMEHATH MaTeMaTH4YeCKHUe 3HAHWs B HMHTEpPECax CBOETO 310pPOBbs, BEICHUS 3J0pPOBOTO
o0Opa3za Xu3HU (3TOpOBOE THTaHWE, COAJAHCHPOBAHHBIM pPEXXHUM 3aHATHH M OTHBIXA, PEryJspHas (u3uIecKas
AKTUBHOCTH), COPMHUPOBAHHOCTHIO HaBBIKA Pe(IICKCHH, TPU3HAHUEM CBOETO IpaBa Ha OMIMOKY M TAKOTO K€ MpaBa
JPYTOro 4eJoBeKa;

7) 3Kko010rHYecKoe BOCIMTAHUE:

OpHEHTalell Ha MPUMEHEHHE MAaTeMAaTHYCCKUX 3HAHMH I peIleHMs 3ahad B 00JacTH COXPaHHOCTH
OKpY>KalolIeH cpebl, TNIAHNPOBAHUS TIOCTYIIKOB M OILIEHKH MX BO3MOXKHBIX HOCIIEICTBHUI AJIsI OKPYIKaIOIEH Cpepl,
OCO3HaHHEM TII00ATBHOTO XapaKTepa SKOJIOTHIECKUX MPOOJIeM U ITyTeH UX peIIeHNS;

8) apanTauus K U3MEHAIOLWMMCS YCI0BHSM COLMAJBLHOH M IPUPOAHON cpeabl:

TOTOBHOCTBIO K ):[CﬁCTBPIHM B YCJIOBUSAX HeOHpeI[e.HéHHOCTI/I, TIOBBIIICHUIO YPOBHA CBOEH KOMITETEHTHOCTH
Yyepe3 MPaKTHUECKYIO JIeSITEIbHOCTh, B TOM YHCJIE YMEHHE YUHUThCS Y APYIUX JIIOJCH, MPUOOpEeTaTh B COBMECTHOM
JeATeIbHOCTH HOBBIE 3HAHMS, HABBIKM M KOMIIETCHIIUH U3 OIBITA APYTHUX;

HEOOXOIMMOCTBIO B JOPMHUPOBAHUN HOBBIX 3HAHUIL, B TOM 4KcIie GOPMYIHPOBAThH HJIEH, IOHSATHS, TUIIOTE3bI
00 00BEeKTax M SIBICHHSX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABaTh HE(MUIMTHI COOCTBEHHBIX 3HAHHH U
KOMITETEHTHOCTEH, INIAHUPOBAThH CBOE PAa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CUTYAlHIO, BOCIPHHHUMATH CTPECCOBYIO CHTYAaIlHI0 KakK BBI3OB,
TpeOyIOLIHA KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMBbIE PEIIeHHs ¥ JeUCTBHs, GOpMyIMpoBaTh U OLIEHUBATH PUCKU
1 TIOCTIeICTBUS, (POPMUPOBATH OIIBIT.

METAINPEIMETHBIE PE3YJIBTATBI
IMo3naBaTesibHbIE YHHBEPCAJIbHBIE YUeOHbIE AeiicTBHS
Ba3zoBble noruyeckne AeiicTeus:
® BBUBIITH W XapaKTEpPH30BaTh CYIIECTBEHHbIC MPU3HAKH MAaTEMAaTHYECKHX OOBEKTOB, MOHITHH,
OTHOUIEHUH MEXIy NMOHATHAMH, (OPMYIMPOBATh ONPEIEIICHNS TOHATHH, yCTAHABINBATD CYIIECTBEHHBIN
MIPU3HAK KJIACCU(HKAIIMH, OCHOBAaHUS JUIsl 0000IIEHHS ¥ CPAaBHEHUS, KPUTEPHH TIPOBOJIMMOTO aHAIN3a;



BOCIIPUHUMATh, (OpMyIHMpoBaTh M NPeoOpa3OBBIBATH CY>KACHHS: YTBEPAMTEIbHBIE W OTpHULATEIbHEIE,
€IMHUYHBIE, YaCTHBIEC U 00IINe, YCIOBHEIE;

BBIABISITh MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aHMMOCBA3M W TPOTHBOpedns: B (akTax, HTaHHBIX,
HAONIONEHUSX W YTBEPXKAGHMSX, TMpeJiaraTb KpPUTEPUU Uil BBIABJICHHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHIA;

JIeTIaTh BBIBOZBI C HCIIOJIb30BAaHWEM 3aKOHOB JIOTUKH, JACAYKTHBHBIX W MHIYKTHBHBIX yMO3aKIIOUEHHH,
YMO3AKJIIOYEHUH 110 aHAJIOTHH;

pa3OupaTh J10Ka3aTeNbCTBA MAaTEMAaTHUECKHX YTBEPXKIACHUH (IpsSMBble M OT HPOTHUBHOIO), MPOBOJIUTH
CaMOCTOSITENIbHO HECJIOXKHBIC IOKAa3aTeNbCTBA MaTEeMAaTHYECKMX (PAKTOB, BBHICTPAUBATH ApPTryMEHTAIHIO,
MIPUBOJUTE IPUMEPBI M KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpaTh Croco0 pelieHus y4yeOHOH 3ajaun (CpaBHUBATh HECKOJIBKO BapHaHTOB PELICHUs, BBIOMPATh
HaunboJIee MOIXOISAIINHA C YIETOM CaMOCTOSATENILHO BEIJICICHHBIX KPUTEPHUEB).

Ba3zoBble ucciiegoBareibcKue AeiiCTBUA:

HCIIONIb30BaTh BOIMPOCHI KaK MCCIEA0BATENLCKUI HHCTPYMEHT IO3HaHHS, (OPMYIHPOBATh BOIPOCH,
(uKCUpYIOIHE MPOTHBOPEYHE, MPOOJIEMy, CaMOCTOSATCNFHO YCTaHABIMBATH KCKOMOE U JIaHHOC,
(hOpMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIMIO, MHEHHE;

MPOBOAUTH IO CaMOCTOSITEILHO COCTABJICHHOMY IUIAHY HECJIOXKHBIA DKCIIEPUMEHT, HeOOoJbIIoe
HCCIIEOBAaHHUE 110 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYecKOro OObeKTa, 3aBHCHMOCTEH OOBEKTOB
MeXITy co00if;

CaMOCTOSITENTFHO (OPMYIHPOBaTh 000OIMIEHUS W BBIBOJABI IO pe3yJIbTaTaM MPOBEAEHHOTO HaOIIOIEHMUS,
HCCIIEIOBAHMS, OLIEHUBATh JOCTOBEPHOCTD IOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHHH;
MIPOTHO3UPOBATH BO3MOYKHOE Pa3BHTHE MPOIIECCa, a TAK)KE BBIABHTATH IPEAIIONIOKEHHS O €0 Pa3BUTHH B
HOBBIX YCJIOBHSIX.

Padora ¢ undopmanueii:

BBISABIISITH HEJOCTATOYHOCTh M H30BITOYHOCTH WH(OPMAlWH, NaHHBIX, HEOOXOAMMBIX ISl pEIICHUS
3aj1a4u;

BBIOMPATh, aHAIU3UPOBATH, CUCTEMAaTU3UPOBATh U UHTEPIPETHPOBATh MH(POPMALIMIO Pa3IMYHBIX BUIOB U
(dhopM mpencTaBicHHS;

BBIOMpaTh (GopMy NpencTaBiIcHUS HHPOPMALMKM H HUIFOCTPHPOBATH pEIIacMble 3aJaddl CXEMaMH,
JquarpaMMaMu, HHOH rpadukoi u mX KOMOMHALIUSAMY,

OLIEHMBATh  HAJASKHOCTh  HMHPOPMAIMKM IO  KPUTEPHSM, MNPEAJIOKEHHBIM  YUYUTENIeM  HIIH
c(OpPMYIMPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHHKaTHBHBIE YHUBepcaIbHbIe yueOHble AeiicTBUs:

BOCIIPUHUMATh ¥ (POPMYJHPOBATh CYKACHHS B COOTBETCTBHUH C YCIOBHSMH U LENSIMU OOLICHHS, SCHO,
TOYHO, TPAMOTHO BBIPa)kaTh CBOIO TOUKY 3PEHHs B YCTHBIX U MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110
XOJly PEUICHUs 3a1a4H, KOMMEHTHPOBATD ITOJTyYeHHBIN PE3yJIbTaT;

B X07i¢ 00CY’KAEHH 337]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOi TeMbI, IPOOIEMBI, pelacMoi 3a/1a4u,
BBICKa3bIBaTh WJIEH, HalleJCHHbIE Ha IOMCK DPELIEHHs, CONOCTABIATh CBOM CYKICHUS C CYKICHUSAMHU
JPYTHX YYacTHHKOB JHajiora, oOHapyXWBaTh pa3iWdMe M CXOJCTBO IO3WIMH, B KOPPEKTHOH (opme
(hopMyITHpPOBaTh PA3HOTIIACHS, CBOU BO3PAKCHIUS;

MIPEJCTABIATh PEe3yJIbTAaThl PELICHUS 3aJaud, SKCIIEPUMEHTa, MCCIEeIOBAHUSA, NMPOEKTa, CAMOCTOSITEIHHO
BBIOMpAaTh JOpMaT BBICTYIUICHHUS ¢ YYETOM 3a/1a4 MPE3EHTALNH U 0COOCHHOCTEH ayANTOPUH;

MIOHUMAaTh W HCIOJB30BaTh IPEHMYILIECTBA KOMAHIHOH WM HWHIWBHAYalbHOM pabOTHI NMpH pEIICHUU
y4eOHBIX MaTeMaTHYEeCKUX 3a/1a4;

NIPUHUMATh 1I€Jb COBMECTHOW JESATENbHOCTH, IUIAHMPOBAaTh OPraHM3alMi0 COBMECTHOW paloThl,
pacIpenenaTs BHABI padOT, JOTrOBapHBAaTHCH, OOCY)KHATh IPOLECC M pe3ysbTaT paboThl, 0000maTh
MHEHUS HECKOJIBKUX JIFOZIEH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboTbl (00CyKaeHHsS, OOMEH MHEHUSMU, MO3TOBBIE IITYPMBI U
JpyTHeE), BBHIMOJIHATH CBOIO YacTh pabOTHl M KOOPIWMHMPOBATH CBOM AEHCTBUSI C APYTMMH UJIEHaMH
KOMaH/Ibl, OIICHMBATh KAau4€CTBO CBOETO BKJAJa B OOIIMI MPOAYKT IO KPUTEPHAM, CHOPMYITHPOBAHHBIM
YYaCTHUKAaMHU B3aUMOACHUCTBHSL.

PerysisiTHBHBIE yHHBepcAIbHbIE Y4eOHbIe AeiicTBUS
Camoopranuzanus:



®  CaMOCTOSITENBHO COCTAaBJTH IUIAH, aITOPUTM pELICHUsS 3aJadd (WIM ero 4acTh), BBIOMpaTh CIIOCO0
pemieHnsT ¢ y4€TOM HMEIOUIMXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb H
KOPPEKTHPOBATH BapHUAHTHI PEIICHHUH C YIETOM HOBOI HH(pOpMAIIHN.
CaMOKOHTPOJIb, IMOIMOHAJIBHBINA HHTEIEKT:
®  BIaAeTh criocodaMy CaMOIPOBEPKH, CAaMOKOHTPOJIS IIpoliecca M pe3yJsibTaTa PelIeHHs MaTeMaTHYecKOU
3a71a4m;
®  NPEABUIETh TPYIAHOCTH, KOTOPBIE MOIYT BO3HHUKHYTH IPH PELICHHUU 3aJa4d, BHOCHUTH KOPPEKTHBEI B
JIeATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, HAlAEHHBIX OIIMOOK, BBISBIEHHBIX TPYAHOCTEH;
®  OICHUBATh COOTBETCTBUE pE3yJbTaTa MAEATEIBHOCTH IOCTABICHHON MENM M YCIOBHSM, OOBSCHSITH
MIPUYMHBI JOCTHKEHHS MM HEIOCTH)KEHHs LIENH, HAXOIUTh OLIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY
OTIBITY.
INPEJMETHBIE PE3YJIbTATbBI

K koHIy 00y4eHus B 9 ki1acce 0O0ydJaromuics MOIYIHT CIEAYIOIINE IPEAMETHBIE PE3YIbTaThL:

3HaTh TPUTOHOMETPUUCCKHUE (pyHKHI/II/I OCTPBIX YTJIOB, HAXOJAWUTH C HUX INOMOIIBIO PA3JIUYHBLIC 3JICMCHTDBL
MPSMOYTOJBHOTO TPEYTOJIbHUKA («pEeIleHHe TPSMOYTOJIBHBIX TPEYroJBHUKOB»). Haxomute (¢ mMOMOIIBIO
KaJIbKYJIITOPA) IUTMHBI ¥ YTJIbI 11 HETAOMMYHBIX 3HAYCHUH.

TTonp30BaThCs (bopmynaMn NPUBEACHNUA U OCHOBHBIM TPUTOHOMETPHUYCCKUM TOXKACCTBOM I HAXOXKIACHUA
COOTHOILEHUH MEXy TPUTOHOMETPUUECKUMH BETHUUHAMU.

Hcnonp30BaTh TEOpEeMbl CHHYCOB M KOCHHYCOB JUISI HaXOXICHHS Pa3JIMUHBIX 3JEMEHTOB TPEYTOJIbHUKA
(«pereHne TpeyroabHUKOBY), IPUMEHATh UX MPHU PELICHUN T€OMETPHUUCCKUX 3a7ad.

Bnagers moHATHSAMH TpeoOpa3oBaHHs MOJO0MS, COOTBETCTBEHHBIX JJIEMEHTOB MOJOOHBIX (UTYD.
[onp30BaTbest CBOWCTBAMH ITOJO0MS TPOU3BOJBHBIX (UTYp, YMETb BBIYHCIATH IJIMHBI M HAXOJWTh YIJBI y
nogo6HeIX ¢uryp. IlpuMeHATH CBOMCTBA MOAOOMS B TNPAKTUYECKHX 33Aadyax. YMEThb HPUBOIUTH MPUMEPHI
NOAO0OHBIX (UTYp B OKPYIKAIOIIEM MUpE.

ITonp30BaThcs TeOpeMaMU O HPOU3BEACHUHM OTPE3KOB XOpPJ, O MPOU3BEIEHHHM OTPE3KOB CEKYIIHX, O
KBaJpaTe KacaTeIbHOM.

ITonb30BaThCs BEKTOpaMy, IOHUMATh X T€OMETPUUECKUH U (PU3NUECKUI CMBICII, TPUMEHSTh HX B PEILICHUH
TeOMETPUYECKUX M (U3MUECcKUX 3a7ad. [IpuMeHsTh CKasipHOE MPOW3BEICHUE BEKTOPOB ISl HAXOXKACHHS UTHMH U
YTJIOB.

ITonp30BaThcst METONOM KOOPAMHAT HA IUIOCKOCTH, NPHMEHSTH €ro B PEHIEHHMH T'€OMETPUYECKHX U
MPAaKTUYECKUX 3a]ad.

Bnagers NMOHATUSAMHU NPAaBUIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPYXKHOCTH, JUIMHBI AYTM OKPYXHOCTH U
panuaHHOM MEpBl yIiia, YMETh BBIUHCIATH IUIOIMAAb Kpyra W ero 4vacteil. IIpuMeHsSTh MOJTydeHHBIE YMEHHS B
MPaKTUYECKUX 3a/adax.

Haxomute ocu (MM LEHTPBI) CAMMETPHH (GUTYD, TPUMEHSTh IBH)KEHHS TDIOCKOCTH B IIPOCTEHILNX CITydasx.

[IpuMeHATh MOTyYeHHBIC 3HAHHUS HAa MPAKTHKE — CTPOUTh MAaTE€MAaTHUECKHE MOJENH IS 3a7ad peasbHON
KHU3HH ¥ POBOJMUTH COOTBETCTBYIOIIHE BBIYMCICHUS C IPUMEHEHHEM II0T00HS M TPUTOHOMETPHYECKHX (YHKIUIT
(monB3ysCh, Te HEOOX0IUMO, KABKYIISITOPOM).



TEMATHUYECKOE IVTAHUPOBAHHUE 9 KJIACC

KoaunvecTBO yacon DIeKTPOHHBIE
HaumenoBanue
Ne (uudposbie)
pa3/iesioB U TeM Kontposabubie | IIpakTHueckue
n/n Bcero o0pa3oBaTebHbIE
NMPOrpamMMsl padoThI padoThI
pecypcsl
Tpuronomerpusi.
| TeopeMbl KOCHHYCOB U 16 | bubmuoreka [IOK
cuHycoB. Perienue https://m.edsoo.ru/7f41al2c
TPEYTOJIHHUKOB
[IpeoOpazoBanue
) mojxoousi. Merpudeckue 10 | bubmuoreka [IOK
COOTHOIIICHHUS B https://m.edsoo.ru/7f41al2c
OKPYKHOCTH
Bubnuoreka IJOK
3 B 12 1
CITOpHL https://m.edsoo.ru/7f41al2c
4 JexapToBbl KOOpJUHATHI 9 | bubmuorexa [IOK
Ha TUIOCKOCTHU https://m.edsoo.ru/7f41al2c
IIpaBunbHbIE
5 ZEOFQYZiHBHHKH'OHZHHa 3 bubmmotexa ITOK
HOCTH U TI b
Py Hotad https://m.edsoo.ru/7f41al2¢
Kkpyra. Berancienne
oA aeu
6 JIBHMKEHUS INIOCKOCTH 6 brbmmorexa LIOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpenwue, o6o0IICHNE, 7 ) Bbubmuoreka LIOK
CUCTEMATH3aINA 3HAHUHA https://m.edsoo.ru/7f41al2¢
OBILIEE KOJIMYECTBO
- 68 6 0

YACOB I10 ITPOI'PAMME
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MHOYPOUYHOE INNTAHUPOBAHUE

9 KJIACC

KoauuecTBo 4acoB

JJ1eKTpOHHBbIE HH(ppOBHIE

Ne Hara
Tema YpoOKa KOHTpO.TIBHbIe HpaKTI/I‘IeCKI/Ie oﬁpagonaTeﬂbHMe
n/n Bcero U3ydeHMs
padoThl padoThI pecypenl
Ompenenenue
1 TPUTOHOMETPHUECKUX (YHKIHHA 1 bubamoreta LIOK
02.09.2025 | https://m.edsoo.ru/8a1424bc
yrios ot 0° 1o 180°
2 DopMyIsl IPUBEIEHUS 1 04.09.2025
3 Teopema KOCUHYCOB 1 bubmoreia LOK
09.09.2025 | https://m.edsoo.ru/8a14336¢
4 TeopeMa KOCHHYCOB 1 11.09.2025
5 TeopeMa KOCHHYCOB 1 Bubmiorexa LIOK
16.09.2025 | https://m.edsoo.ru/8al42d5e
6 Teopema cuHyCOB 1 Brbmmorexa LIOK
18.09.2025 | https://m.edsoo.ru/8al42e8a
7 Teopema cuHyCcOB 1 3.09.2025
8 TeopeMa cuHycOB 1 75.09.2025
9 HaxoxneHue IuH CTOpPOH U 1 Bbubmuoreka LIOK
BEJIMYWH YTIIOB TPEYTOJIHHUKOB 30.09.2025 | https://m.edsoo.ru/8a1430b0
10 Pemenue TpeyronbHUKOB 1 bubamoreta LIOK
02.10.2025 | https://m.edsoo.ru/8al42ac0
11 PewieHre TpeyroabsHUKOB 1 Bubmiorexa LIOK
07.10.2025 | https://m.edsoo.ru/8al42ac0
12 PewieHne TpeyroabsHUKOB 1 bubamorewa LIOK
09.10.2025 | https://m.edsoo.ru/8al42ac0



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
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bu6nmoreka IJOK

13 Petuietiite TpeyroibiiKon 14.10.2025 | https://m.edsoo.ru/8al142ac0
14 IIpakTHueckoe npUMeHEHNE Bubmmorexa LJOK
TEOpPEM CHHYCOB U KOCHUHYCOB 16.10.2025 | https://m.edsoo.ru/8al42c3c
I Kontposbnas pabora o Teme
"Pemenne TpeyroibHUKOB" 21.10.2025
16 [IpakTHueckoe nmpuMeHEHNE bu6mmotexa IIOK
TEOpPEM CHHYCOB U KOCUHYCOB 23.10.2025 | https://m.edsoo.ru/8a14392a
17 [TonsTHE 0 MpeoOpazoBaHUN Bubmmorexa LJOK
nmogoous 06.11.2025 https://m.edsoo.ru/8a143ab0
18 CoOTBETCTBEHHBIE PJIEMEHTHI Bu6nuoreka IJOK
MOJOOHBIX QHUTYD 11.11.2025 | https://m.edsoo.ru/8al43de4
CoOTBETCTBEHHBIE 3JIEMEHTHI
19 NOJOOHBIX HUTYD 13.11.2025
Teopema o pon3BeIeHUU
OTPE3KOB XOpJ, TEOpeMa O
20 szH3BeﬂCHIEIi[ 0Tpeil<03 bubanorewa LIOK
18.11.2025 | https://m.edsoo.ru/8a14406e
CEeKYLIMNX, TeOpeMa O KBajapare
KacaTeJbHOMI
Teopema o npousBeaeHUN
OTPE3KOB XOPJ, TeOpeMa o
21 an())H:sBez[eHIId)Ii[ OTpeF;KOB bubmorexa OK
20.11.2025 | https://m.edsoo.ru/8al441a4
CEeKYIIHNX, TEOpeMa O KBaJpare
KacaTeJabHOM
Teopema o pou3BeACHUH
OTPE3KOB XOpJI, TEOpEMa O
22 szH3BeﬂeHIEIi[ OTpeI;KOB bubanorewa LIOK
25.11.2025 | https://m.edsoo.ru/8al442da
CEeKYLIHNX, TeOpeMa O KBajapare
KacaTeJIbHOU
” IIpuMeHeHue TeopeM B peLICHUN bu6muotexa LIOK
TEOMETPUYECKHUX 3aau 27.11.2025 | https://m.edsoo.ru/8a143106



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
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IIpumeHeHue TeOpeM B pelIeHUU

bu6nmoreka IJOK

24 reOMETPHYECKHX 3a]1a4 02.12.2025 | https://m.edsoo.ru/8al443fc
25 IIpuMeHeHue TeOpEM B pPELLICHUN Bubmmorexa LJOK
TeOMETPUYECKUX 3aj1a4 04.12.2025 https://m.edsoo.ru/8a144578
KonTponbHas pabora o teme
26 "[IpeobpazoBanue mogoous. bu6motexa LIOK
MeTtpuueckie COOTHOLIECHHUS B 09.12.2025 | https://m.edsoo.ru/8al1447a8
OKPY>KHOCTH"
Omnpenenenne BEKTOPOB.
27 q)nsz[lecxm‘/i u FGOMETqueCKMﬁ bubanorewa LIOK
11.12.2025 | https://m.edsoo.ru/8a144960
CMBICJ BEKTOPOB
CrnoxxeHue U BEIYUTAHUE
28 BEKTOPOB, YMHOXCHHE BEKTOPA bubamorexa LIOK
’ 16.12.2025 | https://m.edsoo.ru/8al44a8c
Ha YHUCIIO
CnoxeHre U BHIYUTAHHE
29 BEKTOPOB, YMHOKCHHE BEKTOPa Bubmiorexa LIOK
’ 18.12.2025 | https://m.edsoo.ru/8a144d52
Ha YHUCIIO
Cro>keHHe U BEIYUTAHHEC
30 BEKTOPOB, YMHOXKEHHE BEKTOPA 3.12.2025
Ha YHCIIO
31 PaznosxeHue BekTOpa 1o J8yM
HEKOJJIMHEAPHBIM BEKTOpam 25.12.2025
32 Koopaunater BekTOpa Bubmmoreia LIOK
30.12.2025 | https://m.edsoo.ru/8al44fbe
CkalsipHOe IpOU3BEICHUE
33 BeKTo;)OB ercI)) HpI/IM:HeHI/Ie TUTST bubmioreia LIOK
’ 13.01.2026 | https://m.edsoo.ru/8a14539¢
HaXOKACHUS JUIUH U YTIIOB
CkansipHoe npou3BeieHNE
34 BCKTOIfOB er(F)) HpI/IM:HCHI/Ie JUTSt Bubmiorexa LIOK
’ 15.01.2026 | https://m.edsoo.ru/8a14550e
HaXOK/ICHUS JUIWH U YTIIOB
35 Pemenne 3amad ¢ MoOMOIIEIO bubmuoreka [IOK



https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
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BEKTOPOB

20.01.2026

https://m.edsoo.ru/8al44c3a

Pemenne 3amad ¢ mOMOIIBIO

bu6nmoreka IJOK

36 BEKTOPOB 22.01.2026 | https://m.edsoo.ru/8al1458c4
37 [IpumeHeHnEe BEKTOPOB ISt
perreHus 3a1a4 GU3NKU 27.01.2026
13 KonTponbHas paborta o teme bubmmotexa IJOK
"BexTops!" 29.01.2026 | https://m.edsoo.ru/8a145b08
19 JlekapTOBBI KOOPIUHATHI TOYEK
Ha IJIOCKOCTH 03.02.2026
. bubmuoteka IJOK
40| Ypassere npavoli 05.02.2026 https://m.edS(I)_E).ru/Sa145048
41 YpaBHeHuUe npsmMon 10.02.2026
42 YpaBHEHUE OKPYKHOCTH bubmorexa LIOK
12.02.2026 | https://m.edsoo.ru/8al4635a
43 Koopaunatsl Touek nepecedeHus Bubnmorexa LJOK
OKPY>KHOCTH U TIPIMOI 17.02.2026 | https://m.edsoo.ru/8a146620
Meton KOOpIUHAT NPH PELICHUU
44 T€OMETPUYECKUX 3a/ay, 19.02.2026
NPaKTHYECKUX 3a/1a4
Metoa KOOpAUHAT NPH PELICHUN
45 TeoOMETPUYECKUX 3ajay, 24.02.2026
NPaKTHYECKUX 337124
MeToa KOOpAUHAT MPH PELICHUN
46 T€OMETPUYECKUX 3a7ad, 26.02.2026
MPaKTHYECKUX 3314
| S o o
nocKkoeTH" 03.03.2026 | https://m.edsoo.ru/8al46e0e
48 IIpaBHUIIEHBIC MHOTOYTOJIBLHUKH, bubmmoreka [IOK



https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
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BBIYHCIJICHUE UX DJIEMEHTOB 05.03.2026 | https://m.edsoo.ru/8al46fda
49 Yucno n. JInuHa OKpyKHOCTH Bubmiorexa LIOK
10.03.2026 | https://m.edsoo.ru/8al1472c8
Bubmmorexa LJOK
50| Hmuenow. Jmtia oxpysHocti 12.03.2026 httDs://m.edS(I)_E).m/Sa147140
51 JnvHa 1yru OKpy>KHOCTH 17.03.2026
52 Panuannasg mepa yria Bubmiorexa LIOK
19.03.2026 | https://m.edsoo.ru/8al4714c
53 IInomane xpyra, cexropa, Bubnmorexa LJOK
CerMeHTa 31.03.2026 | https://m.edsoo.ru/8a147426
54 [Inowaas xpyra, cekTopa, bubmmotexa IJOK
CerMeHTa 02.04.2026 | https://m.edsoo.ru/8a147750
55 IImomans kpyra, ceKTopa, bubmuorexa [IOK
CerMeHTa 07.04.2026 | https://m.edsoo.ru/8a147750
56 TloasATHE O IBMIKEHUM IIIOCKOCTH bubmorexa [OK
09.04.2026 | https://m.edsoo.ru/8a147c82
57 ITapanmensHBIH TEpeHoC, bubmuoreka [IOK
MIOBOPOT 14.04.2026 | https://m.edsoo.ru/8al147f16
58 [TapannensHbIi IEpeHOC, bu6muotexa LIOK
MOBOPOT 16.04.2026 | https://m.edsoo.ru/8a147f16
59 ITapannensHsIii IepeHoC,
MTOBOPOT 21.04.2026
60 ITapannensHbIi IEpEHOC,
MOBOPOT 23.04.2026
61 IIpuMeHeHuEe ABUXKEHUN U Bubmmorexa LJOK
pelIeHnn 3a1a4 28.04.2026 | https://m.edsoo.ru/8a1480e2
Kontponbhas padbora o remam
62 "[IpaBMIIbHBIE MHOTOYTOJTBHHKH. 30.04.2026

OKpyKXHOCTb. JIBUKCHUS
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ILUIOCKOCTH"

63

IToBTOpEHME, 00600IICHNE,
cucTeMaTu3aIius 3HaHuH.
N3mepeHne reoMeTpuIecKix
BeNUYMH. TpeyrobHUKU

05.05.2026

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

64

IToBTOpEHME, 0600IICHNE,
CHUCTEMAaTH3alIMs 3HAHHH.
TTapannensHble U
MEPHEHANKYIISIPHBIE IPSIMBIE

07.05.2026

Bubmuoreka LIOK
https://m.edsoo.ru/8a148650

65

[ToBTOpenue, o6o0IIEeHNE,
cUCTEeMaTU3alMsl 3HAHUH.
OKpY>KHOCTB U KPYT.
I'eomeTpuyeckue mocTpoeHusl.
YTIbl B OKPYKHOCTH

12.05.2026

66

IToBTOpenwue, o6o0IIeHNE,
cUCTeMaTHu3aIns 3HaHUH.
BrrcanHble 1 OIUCaHHBIE
OKPY>KHOCTH MHOTOYTOJIHLHUKOB

14.05.2026

67

Urorosas KoHTpoabHAA paboTa

19.05.2026

bu6nmoreka IJOK
https://m.edsoo.ru/8a148920

68

[ToBTOpenue, o6o0IIeHNE,
cHCTeMaTH3alMs 3HAHUH

21.05.2026

OBIIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME

68
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUS OCHOBHOM
OBPA30OBATEJBHOM ITIPOT'PAMMBI 9 KJIACC

Kon
MPOBEPSIEMOT0
pe3yjabTaTa

IIpoBepsieMble npeAMeTHBIE Pe3YJIbTATHI 0CBOEHUSI OCHOBHOM
o0pa3oBaTe/ibHOIl NPOrpaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

6

l'eomerpus

6.1

3HaTh TPUTOHOMETPHYECKHE (QYHKIHH OCTPBIX YIJIOB, HAaXOIHTh C WX
MTOMOIIIBIO Pa3IUYHBIE 3JIE€MEHTHI PSIMOYTOJIBHOTO TPEYTOJIbHHKA («pelIeHne
MPSIMOYTOJIBHBIX TPEYTOJBHUKOBY»). HaxoauTh (¢ MOMOIIbIO KaJbKYJIATOPA)

JJIMHBI U YTJIbI JJIA HETAOIMYHBIX 3HAUCHHI

6.2

Ilonp3oBaThCs (1)0pMy.l'IaMI/I MNpUBCACHNUA U OCHOBHBIM TPUTOHOMCTPUUCCKUM
TOXIACCTBOM AJIs1 HAXOXKJICHUSA COOTHOIICHUH MCKAY TPUTOHOMCTPUUCCKUMU

BCIIMYMHaAMHU

6.3

Hcnonp30BaTh TEOpEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKACHUS PA3INIHBIX
JJIEMEHTOB TPEYTOJNBHUKA («PEIIEHUE TPEYTOIBHUKOBY), IPUMEHATh UX TMPH

PEHICHUHN T'€OMETPUYCCKUX 3a1aYd

6.4

Bnamerp  moHATMSIMH  mpeoOpa3oBaHHA ~— MONOOMS,  COOTBETCTBEHHBIX
aneMeHTOB  ToAoOHBIX  ¢uryp. [lomp3oBarhcst cBoOWCTBaMH — MOXOOUS
MPOU3BOJBHBIX (QUTYp, YMETh BBIYHCIATH JJIMHBI M HAXOOUThb YIIBI Y
noo0HbIX (Guryp. [IpuMeHsTs cBOiicTBa MOAOOUS B MPAaKTUUECKUX 3ajadax.

YMeTh IPUBOJUTH PUMEPHI MTOJA0OHBIX (UTYD B OKpYXKAOLIeM MUpE

6.5

ITonp3oBaThCs TeOpEMaMH O MPOU3BCACHUN OTPE3KOB XOPJd, O NPONU3BCACHHUN

OTPE3KOB CCKYIIHNX, O KBaApaTe KacaTeJlIbHOU

6.6

[Tonp3oBaThCsl BEKTOpaMH, MOHHMAaTh HX T€OMETPUYECKUH W (U3UUECKUit
CMBICI, TIPUMEHATh MX B PEIICHUH T'€OMETPUYCCKUX M (PU3MUYECKHX 3ajad.
IIpuMeHsATh CKanspHOE IPOU3BEACHUE BEKTOPOB AJIS HAXOXKACHUS IJIUH U

YIJIOB

6.7

ITonp3oBaThCs METOAOM KOOpAWHAT Ha TIIJIOCKOCTH, IPUMCHATH €Tr0 B

peHICHUU Ir€COMETPUYCCKUX U IIPAKTUYCCKUX 3aJia4

6.8

BrageTs TMOHATHSAMH TPaBMIBHOTO MHOTOYTOJIBHUKA, JUIHHBI OKPY>KHOCTH,
JUIMHBL JyTA OKPYXKHOCTH W paJMaHHOW MEpHl yIJla, yMETh BBIYHCIATH
IIOMaas Kpyra W ero dYacted. IIpumeHSTH mONydeHHBIE YMEHHUS B

IMPAKTHYCCKHUX 3agavdax

6.9

HaxomuTte ocu wiaM UEHTPHl CUMMETpHH (GHUTYp, MPUMEHATH IBHUKECHUS

IJIOCKOCTH B IPOCTEUINUX CIydasx




6.10

[IpumeHATh MOTydeHHBIE 3HAHUS Ha TMPAKTUKE — CTPOUTH MaTeMaTHYEeCKHe
MOJIENH U1 3a7ad pEeaNbHOM XH3HH W TPOBOJUTH COOTBETCTBYIOIIHE
BBIUMCIICHUS C TPUMEHEHHEM IOJ00MS M TPUTOHOMETPHYECKUX (YHKIIHA

(oNB3yACh, TJIe HEOOXOIUMO, KaTbKYISITOPOM)




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA 9 KJIACC

Kon IIpoBepsieMblii 31eMEeHT COlePKAHUSA
6 I'eomerpus
6.1 Cunyc, xocunyc, TtanreHc yriaoB oT 0 mo 180°. OcHOBHOE TpPUTOHOMETPUUECKOE
' TOXAecTBO. POPMYIIBI IPUBEACHUS
62 Pemenne tpeyronsHMKOB. Teopema KOCHHYCOB U TeopeMa CHHYycOB. Pemenue
' MPAaKTUYECKUX 337a4 C UCIIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBbI CHHYCOB
6.3 [IpeoOpazoBanue nmompobus. [logoOue COOTBETCTBEHHBIX AIIEMEHTOB
6.4 Teopema o0 MpOU3BENECHHH OTPE3KOB XOpPJ, TEOPEMBl O MPOU3BEIECHUH OTPE3KOB
' CEKYILIUX, TEOPEMA O KBaJipaTe KacaTelbHOU
BexTop, minHa (MOAynb) BEKTOpa, COHANpAaBIEHHbIE BEKTOPHI, MPOTHBOIOIOXKHO
6.5 HarpaBJICHHbIE BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMEPALIUH
HaJ BeKTopaMu. PasznoxeHue BeKTopa 1o JBYM HEKOJJIMHEAPHBIM BEKTOPaM
6.6 Koopaunater BekTopa. CkansipHOE€ TpPOU3BENECHUE BEKTOPOB, NPUMEHEHHE Ui
' HaXO>KACHUS [UIMH U YIJIOB
JlekapToBbl KOOpAMHATHI HA IJIOCKOCTH. YPaBHEHHUs NPSMOHM U OKPYKHOCTH B
6.7 KOOpJIMHATaX, MEPEeCEYCHUE OKPYKHOCTEH U MpsMBIX. MeTolIl KOOpIMHAT U €ro
MpUMEHEHUE
6.8 [IpaBunbHBIE MHOTOYTOJIBHUKH
6.9 Hnuna okpyxHOcTH. I'pagycHas M paagvaHHas Mepa yria, BBIYMCICHHE JIMH IyT
' OKpPY>KHOCTEH
6.10 [Inomane kpyra, cekTopa, CErMeHTa
611 JBWKeHHs TIOCKOCTM W BHYTPEHHHE cUMMeTpud Quryp (dJIeMeHTapHbIe

npencrasienus). [lapamiensHerit mepenoc. [ToBopor




IMPOBEPAEMBIE HA OI'D IO MATEMATUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMbI OCHOBHOI'O OBIIEI'O

IIpoBepsieMble TpeOOBaHUS K PeAMETHBIM pPe3yJibTaTaM 0CBOEHUS
OCHOBHO# 00pa30BaTeJIbHON MPOrPaMMBbI OCHOBHOTO 00111er0o
oopa3zoBanus Ha ocHoBe ®I'OC

YMeHue onepupoBaTh MOHATHSAMH: MHOXECTBO, MOAMHOKECTBO, OINEpaluU
HaJl MHOXXECTBaMH; YMCHHE ONCPUPOBATH MOHATUAMU: rpad), CBA3HBIA rpad,
JIEpEBO, LIUKJ, NMPUMEHATh MX IPU PELICHUM 3a/Jad; YMEHHUE HUCII0Ib30BaTh
rpaduyeckoe MpeACTaBICHUEe MHOXKECTB JIJISl ONMCAHUS PEATbHBIX MPOIIECCOB

U SIBICHUH, IPH PELICHNH 3a]a4d U3 IPYTUX y4yeOHBIX IIPEIMETOB

YMeHue omnepupoBaTh MOHATHUSMHU: ONpEIEIeHHEe, AaKCuoMa, Teopema,
JI0Ka3aTeNbCTBO; YMEHHE Pacro3HaBaTh HCTUHHBIC U JIOKHBIC BHICKA3BIBAHMUS,
MIPUBOJUTH MIPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BHICKA3BIBAHUS W OTPUIIAHUS

BBICKa3bLIBaHUHU

YMeHne onepupoBaTh NOHITHIMU: HATYpalbHOE YUCIIO, IPOCTOE U COCTABHOE
YHUCIIO, JEIUMOCTb HaTYpalbHBIX YUCEN, IPU3HAKU ACIMMOCTH, LIEJI0€ YHCIIO,
MOJIYJb yKciia, 0OBIKHOBEHHAs IpoOb U JAeCATUYHAsL APOOb, CTAaHAAPTHBIH BUA
YHciIa, PAlMOHAIBHOE 4YHCIO, HPPALMOHAIBHOE YHCIO, apupMETHUYEeCKUi
KBaJpaTHBII KOPEHb; YMEHUE BBINOJIHATE JEUCTBUA C YUCIAMH, CPaBHUBATh U
YIOPSIOYMBATh YHUCIA, NPEICTABIATh YUCIA HA KOOPAMHATHOM MPSMOH,
OKpPYIVISITh 4HMCJIa; YMEHHME JeJlaTh MPUKUAKY W OLEHKY pe3ynbTara

BEIUHUCIIEHUH

YMeHHe omnepupoBaTh TOHATHUSAMH: CTENEHb C LEeJbIM IoKa3aTeseM,
apupMeTH4YeCKUil KBaJpaTHBI KOpEHb, MHOTOWIEH, anreOpanyeckasi ApoOb,
TOKAECTBO; 3HAKOMCTBO C KOPHEM HATYpajJbHOM CTEeNeHH OOJjblie €AMHULIBI;
YMEHHUE BBINOIHATH pPacd€éTel 1Mo (opMmyliaM, NpeoOpa3oBaHMUs LENbIX,
JIPOOHO-pAIOHANBHBIX BBIPAXKEHUI W BBIPAKEHHUH C KOPHIMH, pasioKeHHe
MHOTOWJIEHa HAa MHOXXHTENIM, B TOM YHCJIE C HCHOJIb30BaHHEM (opMyn

Pa3HOCTHU KBAaApPATOB U KBaJpaTa CYMMBI U pa3HOCTH

OBPA30OBAHUA
Kon

MPOBEPSIEMOT0
TpeOoBaHMSA

1

2

3

4

5

YMeHue onepupoBaTh NOHITUAMH: YUCIOBOE PABEHCTBO, YPABHEHUE C OJHOMU
[IEPEMEHHON, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOH; yMEHHE
pemiath JMHEHHbIE W KBaJpaTHbIE YpPaBHEHHUS, JIPOOHO-PALMOHAIBHBIC
YpaBHEHUSI C OJHOW IIEPEMEHHOM, CHCTEMBbI JIBYX JIMHEHHBIX YypaBHEHUH,
JTUHEWHble HEepaBeHCTBA W HUX CHCTEMBl, KBaJpaTHble W  JIpOoOHO-
palMOHAIIBHBIE HEPABEHCTBA C OAHOW IIEPEMEHHOM, B TOM YHCIE IIPU
pEeIIeHNH 33Jad U3 APYTUX INPEeIMETOB M MPAKTHUECKUX 3anad; yMEHHE

WCIIONB30BaTh KOOPAMHATHYIO TPSMYI0 W KOOPAMHATHYIO IUIOCKOCTH IS




M300paKeHUS PEIICHUH YpaBHEHUH, HEPABEHCTB U CHCTEM

YMeHne onepupoBaTh TOHATHUSAMHU: GYHKOWS, Tpaduk QyHKOIWH, HYIH
(YHKIMHA, TPOMEXYTKA 3HAKOIIOCTOSHCTBA, IPOMEXYTKH BO3PACTaHHA,
yObIBaHUS, HAWOOJIbIIICE W HAaWMEHbIIEEe 3HAYCHUS (YHKIUH; YMEHHUE
ONEpUPOBaTh MOHATHAMHU: TpsiMas  MPOMOPLHOHATIBHOCTh, JIMHEHHAs
GbyHKIMS, KBaapaTudHas (QYHKIUSA, oOpaTHas MPOMOPIIMOHANBHOCTD,
mapaboia, runep0oiia; yMEeHHE CTPOUTH Tpaduku (HYHKIHHA, HUCIOIH30BATh
rpaduKkd A7 OMpeAeNieHHs] CBOWMCTB TIPOIECCOB W 3aBHUCHMOCTEW, JUIS
pelIeHus 3a1a4 U3 JPYrux Y4eOHBIX NMPEIMETOB U PEANbHOM KU3HU; YMEHHUE

BbIpaXXaTb (bOpMyJ'IaMI/I 3aBUCUMOCTU MCKIY BCINYUHAMU

YMeHue onepupoBaTh MOHATHIMHU: TOCIIEA0BATEIBHOCTD, apudMeTHYeCKas 1
reoMeTpuyeckas  MpOrpeccHy; YyMEHHE  HCIONb30BAaTh  CBOWCTBA
Mocjae0BaTeNbHOCTEH, (OPMYJIBI CyMMBl M OOIIEro WieHa NpU PELICHUH

3a/a4, B TOM YHCJIe 3a/1a4 U3 JPYTUX YIEOHBIX MMPEIMETOB U PeaTbHON YKU3HH

YMeHue pemats 3a7a4d pa3HbIX THIIOB (B TOM YHCIIE Ha MPOLEHTHI, JOIH H
4acTH, OBW)KEHHE, padoTy, IeHy TOBapOB M CTOMMOCTH IOKYTOK H YCIYT,
HAJIOTH, 3aJa4d W3 O00JacTH yNpaBICHUS JHUYHBIMA W CEMCHHBIMU
(MHAHCAMM); YMEHHE COCTaBISATh BBIPAXKCHHS, YpaBHCHHS, HEPAaBEHCTBA U
CHUCTEMBl MO YCIOBHUIO 3aJayd, KCCIEAOBATh IIOJyYEHHOE pEIIECHUE U

OILICHUBATH HpaBI[OHOILO6HOCTB IMOJIYYEHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh HOHATHAMH: (UTypa, TOUKA, OTPE30K, HpsAMas, Jyd,
JIOMaHas, Yroj, MHOTOYTOJbHHUK, TPEYroJbHUK, PABHOOEAPEHHBIH U
PaBHOCTOPOHHHUU TPEYTOJIBHUKHU, MPSIMOYTOJBHBIA TPEYTOJBHHUK, MEIHMaHa,
OucCceKTpHUCca U BHICOTA TPEYTOJIbHUKA, YETHIPEXYTONBHIK, MapaieiorpaMmm,
POMO, MPSIMOYTOJIBHUK, KBaApaT, Tpanenus; OKpy>KHOCTb, KPYyT, KacaTelbHas;
3HAKOMCTBO C TPOCTPAHCTBEHHBIMH (HUIypaMu; YMEHHE peIlaTh 3aiayd, B
TOM 4YHCIIE W3 IOBCEIHCBHOW JKM3HHM, HAa HAXOXKICHHE T€OMETPHUYECKUX

BEJIMYMH C IPUMEHEHNUEM M3YyUEHHBIX CBOMCTB QUTyp U (aKTOB

10

VYMeHune onepupoBaTh  IMOHATUSAMH: PaBEHCTBO  (GUIyp, pPaBEHCTBO
TPEYTOJIbHUKOB; MNapauIeIbHOCTh W TEPHEHAUKYISIPHOCTh MPSIMBIX, YOI
MEXIY MPSIMBIMH, MEPIECHINKYISAP, HAKIOHHAS, MPOEKIHs, Mofo0ue Guryp,
NoJOOHBIE TPEYroJbHUKH, CHUMMETPHS OTHOCHUTENBHO TOYKH M TPSIMOIi;
YMEHHE paclio3HaBaTh pPaBEHCTBO, CHMMETpPHI0O U moxobue ¢uryp,

MapauIeTbHOCTh U MEPIEHANKYIIIPHOCTD MPSIMBIX B OKPYIKAIOIIEM MHpE

11

YMeHne oneprupoBaTh NOHATHSMU: JUTHHA, PACCTOSTHHE, YTOJ (BEIHMYNHA YA,
CHHYC W KOCHHYC yIJla TpEyroJbHHKA), IUION[anb; yMEHHE OIICHHBAThH
pasMepsl IpeMETOB U OOBEKTOB B OKPYXKAMOIIEM MHUpE; YMEHHE NPUMEHSATh

q)OpMy.]'ILI nepuMeTpa U miomaad MHOTOYTOJIbHUKOB, MJIMHBI OKPYKHOCTU U




IUIOMIAIM  Kpyra, oOBbeMa MpPsIMOYTOJNBHOTO TapajuleJieluIea; yMeHHe
MPUMEHATH MPHU3HAKK PABEHCTBA TPEYTOJBHHUKOB, TEOPEMY O CyMME YIJIOB
TpeyroibHuKa, Teopemy [lngaropa, TpUrOHOMETpHYECKHE COOTHOLICHUS ISt

BBIYHCIICHUS JJINH, PACCTOSHUM, TUTOIIAEH

12

VYMmenne — m3o0paxaTh  Tockue  ¢GUTypsl W WX KoMOWHauuw,
MPOCTPAHCTBEHHBIC (PUTYPHI OT PYKH, C IOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB

1 DJICKTPOHHBIX CPECACTB I10 TECKCTOBOMY HJIM CUMBOJIBHOMY OITMCAHUIO

13

YMeHHe omepupoBaTh MOHATHUSMHU: TPSMOYTOJIbHAS CHCTEMa KOODPWHAT;
KOOpAWHATHl TOYKH, BEKTOP, CyMMa BEKTOpPOB, NMPOW3BEACHHE BEKTOpa Ha
YUCIIO0, CKAIIPHOE TPOU3BEICHUE BEKTOPOB; YMEHHE HCIIOIH30BATH BEKTOPHI
Y KOOPJMHATHI JJIsl MPEJICTABJICHUS TaHHBIX U PEIICHUS 3a/1a4, B TOM YHUCIIC U3

JPYTUX Y4eOHBIX IPEAMETOB U PEabHOM KU3HU

14

YMenue OICPUPOBATHL TMOHATUAMU: CTOH6I/IKOBBIC U KPYTI'OBBIC JUarpaMmbl,
TaOJUIBI, cpeHee apudMeTnyeckoe, MenaHa, HauOoJbIlee M HaMEHBIIee
3HAYCHUS, pa3Max YMCIIOBOro Habopa; yMEHUE U3BJICKATh, HHTEPIPETHPOBATh
U TIpeoOpa3oBBIBaTh HH(POPMAITHIO, TPEACTABICHHYI0 B TaOIWIaXx W Ha
qUarpaMMax, OTPaKaIOIIyKd CBOWMCTBA M XapaKTEPUCTHUKU  pPealbHBIX
MPOIECCOB U SBJICHUH; YMEHHUE pACIO3HABaTh W3MCHYMBEHIC BCIUYHMHEI B

OKpY>KaroIlEM MHpE

15

YMeHue omnepupoBaTh IMOHATHUSAMH:  CIyYalHBIH  ONBIT  (CIy4alHBIN
9KCHEPUMEHT), DJIEMEHTapHOE COOBITHE (IIEMEHTAPHBIA HCXOM) CIIyYailHOTO
OIBITa, CIy4allHOE COOBITHE, BEPOATHOCTb COOBITHS; YMEHHME HaXxOIUTh
BEPOATHOCTH CIy4alHBIX COOBITHII B OIBITaX C PaBHOBO3MOKHBIMH
JJIEMEHTAapHBIMU ~ COOBITHSIMH;  YMEHHE  peliaTh  3aJadyd  METOJAOM
OpraHM30BaHHOTO Tmepebopa M C HCHOJIB30BAaHHUEM IIPaBHUIa YMHOXKEHHUS,
YMEHHUE OLIEHHBATh BEPOSITHOCTU PEAJBbHBIX COOBITHH M SIBICHUN, HOHUMATh
pOJb  IPAKTHYECKH JOCTOBEPHBIX M  MAaJOBEPOSITHBIX COOBITHH B
OKPY’KalOIlEM MHUpPE U B JKA3HM; 3HAKOMCTBO C IIOHSITHEM HE3aBUCUMBIX
COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN M €ro pOJbi0 B MacCOBBIX

SIBIICHUAX

16

YMeHue BbIOUPATH MOAXOJAIIMIA W3YyYSHHBIH METOJ JUIS PEIICHUS 3aauH,
NPUBOAUTH NPUMEPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE U
JKU3HM, pAaclo3HaBaTh INPOSBICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE,
ONUCHIBATh OTHEJbHbIC BBIIAIOLIMECS PE3yJIbTaThl, IOJYYEHHbIE B XOJI€
pa3BUTHUS MAaTEMaTUKU KaK HayKd, MPUBOJUTH MPUMEPbl MaTeMaTHYECKHX

OTKpLITI/Iﬁ " UX aBTOPOB B OTCUYCCTBCHHOM U BCGMHpHOﬁ HUCTOpHUN




HNEPEYEHb 3JIEMEHTOB COIAEPKAHUSA, TIPOBEPAEMBIX HA OI'D 10 MATEMATUKE

Kon IIpoBepsieMblii 3J1eMeHT CO/IePKAHUS
1 Uucna u BEIYUCTICHUS
1.1 HarypanbHhble u uensie uncina. [IpuzHaku 1eIMMOCTH LEIbIX YHCel
1.2 OOBIKHOBEHHBIE U JECATUIHBIE IPOOH, TPOIEHTHI, 0ECKOHEYHBIE TIEPHOINIECKHE APOoOH
1.3 PanronanbHble ynciaa. ApuQMeTHIECKUE ONEepalluy ¢ palOHATLHBIMHA YHCIIaAMU
1.4 JleticTBuTepHBIC YHCTa. ApUPMETHICCKUE ONEPAITiH C NTeHCTBUTEILHBIMH YHUCIaMHI
s [MpubnmkéHHbIe BHIYUCICHYSI, TIPaBUIa OKPYIJICHUS, MPUKKUIKA U OICHKA pe3yJibTara
. BBIYUCIIEHUN
2 AnreOpandecKue BBIPaKECHUS
2.1 BykBeHHbIe BbIpaxeHHs (BBIpaXXEHUS C IEPEMEHHBIMHU)
25 Crenenp ¢ 1enbM mokasareneM. CTeneHb ¢ palMOHATBHBIM ToKa3areneM. CBOWCTBa
' CTETIeHH
2.3 MHoTO4IeHbI
2.4 Anrebpandeckas 1po0b
5 s Apudmernueckuii KOpeHb HATypaJIbHOUM cTereHu. JeWCTBUS ¢ apu(pMETHUYSCKUMHU
. KOPHSIMU HATypajIbHOU CTEMEeH!
3 YpaBHEHUs 1 HEPABEHCTBA
3.1 Lenbie u qpoOHO-palOHANBHEIC ypaBHEHUs. CHCTEMbI U COBOKYITHOCTH YPaBHEHUH
3.2 Lemnsie 1 qpoOHO-panrioHaIbHBIC HepaBeHCTBAa. CHCTEMBI 1 COBOKYITHOCTH HEPaBEHCTB
33 Pemrenue TeKCTOBBIX 33124
4 UwncnoBble MOCIIeI0BATEIFHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHNUS TOCIEI0BATEIbHOCTEH
4.2 Apudmerndeckas 1 reoMeTpuIeckas mporpeccun. Gopmyria CI0KHBIX MPOIEHTOB
5 OyHKIUU
Oyukuus, crnocodbl 3amanus ¢yHkuuu. ['paduk Gynkumu. O0JacTh ONpeneieHus U
. MHOXeCTBO 3HadeHWi ¢yukumn. Hymm dyaknun. [IpoMexxyTku 3HAKOMMOCTOSHCTBA.
o [IpomexxyTkn MOHOTOHHOCTH (GYHKIUH. MaKCHMyMBl W MHHHMYMBI (DYHKITHH.
Haubonpmiee n HanMeHbIiee 3Had9eHNE (PYHKIINN HAa TPOMEKYTKE
6 Koopaunate! Ha npsSMOil U TIIOCKOCTH
6.1 KoopnuHatHas mpsmas
6.2 JlekapToBBI KOOPAMHATHI HA MJIOCKOCTU
7 I'eomerpus




7.1

['eomeTpuieckue GUTYPHI U UX CBOWCTBA

7.2 TpeyroabHuK
7.3 MHOTOyTONbHUKH
7.4 OKpyX HOCTb U KpyT
7.5 N3mepeHne reoMeTpu4ecKuX BEJINYNH
7.6 BexTops! Ha m10cKOCTH
8 BeposTHOCTD 1 cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 Beposarhocts
8.3 Kombunaropuka
8.4 MHokecTBa
8.5 I'padsr
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