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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTprs Kak OAMH M3 OCHOBHBIX Pa3/eiOB IIKOJIBHOM MaTE€MaTHKH, UMEIOIIUM CBOEH
[EeNbI0 00ECIeYnTh H3YYEeHHE CBOWCTB M pa3MepoB (UTyp, MX OTHOIIEHUH M B3aWMHOE
pacIoyio’)keHue, OMMpaeTcs Ha JIOTMYECKYH0, [OKa3aTelbHYH JHHHIO. LleHHOCTh H3ydyeHHs
reoMEeTpUH Ha YPOBHE OCHOBHOT'O 00Ilero 00pa30BaHus 3aKI0YaeTCsl B TOM, YTO 00ydaroluiics
YYUTCST TPOBOJUTH JIOKA3aTENIbHBIE PACCYKICHHS, CTPOUTH JIOTMYECKHE YMO3AKIIOUCHHUS,
JIOKa3bIBaTh WMCTUHHBIC YTBEP)KICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, HPOBOIUTH
paccyXKIeHHs «OT MPOTHBHOT0», OTJIMYATh CBOMCTBA OT NMPU3HAKOB, ()OPMYIUPOBATH OOpaTHEIE
YTBEP)KICHHUSL.

Bropoii nenpio u3yueHust reoMeTpuu SBISETCS UCHOIb30BAHUE €€ KaK MHCTPYMEHTa IpU
pelIeHNH KaK MaTeMaTUIECKHX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEUAIONINXCS B PEATbHOM KU3HHU.
OOyuaronuiicss JOKEH HAYYHUTHCS OINPENENUTh T€OMETPHUECKYI0 (QHUTypy, ONMHCATh CIOBAMHU
JAHHBIM 4epTEX WIN PUCYHOK, HAWTH IIOLIA/lb 3€MEJIBHOTO Y4acTKa, pacCUUTaTh HEOOXOIUMYIO
JUIMHY ONITOBOJIOKOHHOTO KaOemsi Win TpeOyeMmble pa3Mepbl rapaxxa JUisi aBTOMOOHIIS. DToMYy
COOTBETCTBYET BTOpAasi, BRIYMCIUTEIbHAS JIMHUS B M3y4eHUU reometpun. [Ipu permennn 3amad
IPAaKTUYECKOT0 XapakTepa 00y4yarolmMHUCs YUUTCS CTPOUTh MaTeMaTHYECKUEe MOJIENH peabHbIX
KU3HEHHBIX CHTyallud, MPOBOAMUTH BBIUUCIEHUS M OLIEHUBATh a/IeKBATHOCTh IIOJIY4YEHHOTO
pe3ysbTara.

Kpaiine BaxXHO MOTYEPKUBATH CBS3M T€OMETPUU C JAPYTHMH YYEOHBIMH TPEIMETaMH,
MOTHUBUPOBATh  HCIIONB30BaTh  ONPEACICHHS  TIEOMETPUYECKHX  (QUryp U TOHSATHIA,
JIEMOHCTPUPOBATh IPUMEHEHHE NOJTYYECHHBIX YMEHHH B (pr3MKe U TeXHUKE. DTU CBsI3U HauboJee
SPKO BUJIHBI B TeMax «BekTopel», « TpUuroHoMerpuyeckre COOTHOLEHU», «MeToa KOOpIUHAT
u «Teopema [Tudaropar.

YueOnbiit kypc «['eoMeTpus» BKIIOUACT CIEAYIOIINE OCHOBHBIE PA3/Eibl COACPIKAHUS:
«['eomerpuueckue ¢urypsl u HX CBOHCTBay, «VI3MepeHHE TI€OMETPUUECKUX BEJIUYUHY,
«JlekapToBbl ~ KOOpPAMHATBI Ha  IJIOCKOCTW», «BekTopel», «/I[BHXKEHHS  IJIOCKOCTH,
«[IpeobpazoBanus MOI00US.

Ha usyuenue yue6Horo kypca «I'eomerpusi» oroautcs 204 yaca: B 7 kiiacce — 68 yacos
(2 yaca B Henenmo), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 68 yacoB (2 yaca B
HEJISIIO).



COJEP)KAHUE OBYYEHUA

7 KUIIACC

Hauanpubie mousatus reomerpuu. Touka, mpsiMas, OTpPe30K, Jyd. Yrojia. Buasl yrios.
BeprukanbsHbie U cMexHbIe yribl. buccektpuca yria. Jlomanasi, MHOroyroiasHuk. [lapamnensHocTh
Y NEPHEHAUKYISAPHOCTh IPSIMBIX.

Cummerpuunbie purypsl. OCHOBHEIC CBOMCTBA OCEBOM CUMMETpUU. [IpuMepbl CHMMETpHH B
OKPY’KaIOIIEM MUDE.

OcCHOBHBIE TTOCTPOEHUSI C TTOMOIIBIO ITUPKYJIA U JuHEHKH. TpeyronbHUK. BricoTa, Menuana,
OucceKkTpuca, X CBOMCTBA.

PaBHOOEe1peHHBIN U pABHOCTOPOHHUHN TPEyroibHUKH. HepaBeHCTBO TpeyroibHHKA.

CpolicTBa W TPHU3HAKH PAaBHOOCIPEHHOTO TpeyrojbHWKA. [IpW3HAaKuW  paBeHCTBa
TPEYrOJIbHUKOB.

CBoiicTBa M IPU3HAKHU NapaJIeNbHBIX IPsAMbIX. CyMMa YIJIOB TpEyroibHUKa. BHENIHME yriibl
TPEYrOJIbHUKA.

[IpsimoyronpHBI  TpeyroiabHUK. CBOWCTBO MEIMAHBl MPSMOYTOJIBHOTO TPEYTroJbHUKA,
NpoBeAEHHOW K  rumoreHy3e. [lpu3Haku paBeHCTBA  NPAMOYTOJbHBIX  TPEYTrOJIbHUKOB.
[IpssiMOYTOJIbHBIN TPEYTOJIBHUK C YriaoM B 30°.

HepaBeHnctBa B reoMeTpuu: HEpaBEHCTBO TPEYIrOJbHHKA, HEPABEHCTBO O JIJIMHE JIOMAaHOM,
TeopeMa o OOJIbIIEM yTiie U OONBIIEH CTOPOHE TPEYTONbHUKA. [IepreHIuKyIsIp 1 HAKIOHHAS.

['eomerpuueckoe MecTo Touek. buccekTpuca yria u cepeIMHHBIN MEPIEHIUKYISIP K OTPE3KY
KaK T€OMETPUYECKHE MECTa TOUEK.

OKpy>XHOCTb U KpPYT, XOp/Ia U IUaMETp, UX CBOWCTBA. B3anMHOe pacronoxkeHne OKpyKHOCTU
u npsimoit. KacarenbHas u cexyiias K okpyHOCTH. OKpy>KHOCTb, BOUCaHHAas B yroJi. Bnucannas u
OMHUCaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KIIACC

UYerpipéxyronbHuku. llapamienorpamMm, ero npu3Haku H CBOWCTBA. YacTHbIE ciaydau
napayuiesorpaMMoB  (TIPSIMOYTOJIBHUK, pOMO, KBajapar), WX MpPH3HAKA W CBOWCTBA. Tparenus,
paBHOOOKas Tparenus, e€ CBOWCTBa U pu3HaKu. [IpsMoyroapHas Tpanenus.

Meron ynBoenus Menuanbl. llenTpanbHas cummetpus. Teopema @aneca u Teopema o
MPONOPIMOHAIBHBIX OTPE3KaX.

Cpennue TMHUYM TPEyTroJdbHUKa U Tpanenuu. LlenTp macc TpeyrojapHuKa.

[TomoOue TpeyroapbHUKOB, Ko3pdumumeHnt momodus. [Ipu3Haku TOMOOMS TPEYTrOJBHHUKOB.
[TpumeneHnue mo100Us MU PEIICHUN MTPAKTUYECKUX 3a71au.

CpoiicTBa momaneid reomerpuueckux ¢uryp. Dopmynsl Uis MIOMIAAM TPEyroJbHUKA,
napajuiesiorpaMma, pom6Oa u tpanenun. OTHOIEHUE IUIOMAACH MTOA00HBIX QUTYp.

Beruncnenue miomasei TpeyrobHUKOB U MHOTOYTOJIBHHKOB Ha KJIETYaTON Oymare.

Teopema ITudaropa. Ilpumenenue reopems! [ludaropa npu pemeHnn mpakTUYECKUX 3a7ad.

CuHyC, KOCHHYC, TAaHI'€HC OCTpPOro yria HpsSMOYIOJbHOIO TpeyroibHuka. (OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKAeCTBO. TpuroHomerpudeckue GpyHakuuu yrios B 30, 45 u 60°.

BrnucanHbple M LEHTPaIbHBIE YIJIbI, YrOJd MEXIY KAacaTelIbHOM M XOpPHAOW. YTIIBI MEXKIY
XOpJaMu U CeKyIIMMH. BrnrcaHnHbple 1 onMcaHHbIE YETHIPEXYTOJIbHUKU. B3auMHoe pacnoioxeHue
IBYyX okpyxkHocTell. Kacanue okpyxHoctell. O01ue kacaTenbHbIe K IBYM OKPY>KHOCTSIM.



9 KVIACC

Cunyc, kocunyc, TanreHc yriaos oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
DopMyIIbl IPUBEICHHUS.

Pewenue tpeyronapHukoB. Teopema KOCUHYCOB U TeOpeMa CUHYCOB. PellieHne npakTH4ecKux
3a/1a4 C UCIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB.

[TpeobpazoBanue nonodus. [logodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpOM3BENEHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUH OTPE3KOB CEKYIIHUX,
TeopeMa O KBaJpare KacaTelbHOM.

Bextop, anuHa (MOIDynb) BEKTOpa, COHAMpAaBICHHBIE BEKTOPBL, MPOTHUBOIOIOKHO
HaIPaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpalUd HaJ
BeKkTOpaMu. PasnoxeHue BekTopa IO ABYM HEKOJUIMHEApHBIM BekTopaM. KoopauHaThl BeKTOpA.
CkansipHO€ POU3BEICHUE BEKTOPOB, IPUMEHEHHUE ISl HAXO0XKACHUS JJIMH U YTJIO0B.

JlexapToBbl KOOPAMHATHI HA MIJIOCKOCTH. Y PABHEHUS MPSIMOA U OKPYKHOCTU B KOOpAUHATAaX,
nepecedeHre OKpYKHOCTEN U NpsAMbIX. MeTo ] KOOpAMHAT U €ro IPUMEHEHHE.

[IpaBunbpHBIE MHOTOYTOJBHHMKU. [[WMHA OKpyKHOCTH. I'pagycHas M paauaHHas Mepa yria,
BBIUMCJIEHHE JUIMH OYT OKpykHOCcTeH. [lnomanp kpyra, cekropa, cerMeHTa.

JIBuKeHHsI MIIOCKOCTU M BHYTPEHHHUE CUMMETpUU GUryp (3JieMeHTapHbIE MPEACTaBICHUS).
[TapannensHbiit nepenoc. [1oBopoT.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHUS MpOrpamMMmbl y4eOHOTO Kypca «l eomerpus»
XapaKTEePU3YIOTCS:

1) naTpuoTnyeckoe BOCIUTAHUE:

MIPOSIBJICHUEM MHTEpeca K MPOUUIOMY U HACTOSALIEMY POCCUKMCKOM MaTeMaTUKH, LIEHHOCTHBIM
OTHOUIIEHUEM K JOCTHKEHHUSIM POCCHICKUX MAaTEMATHKOB U POCCUKMCKON MaTeMaTUYECKOW IIKOJIbI,
K UCTIOJIb30BAHMIO ATUX JOCTIXKCHHUM B IPYTUX HAyKax M MPUKIAIHBIX cepax;

2) rpaskaIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBHIMOJHEHUIO OOS3aHHOCTEH TpakJaHWHA U peaju3aluud ero Ipas,
MIPEICTABICHUEM O MAaTEMAaTHYECKUX OCHOBAX (DYHKITMOHUPOBAHUSI PA3IMUHBIX CTPYKTYD, SBICHHI,
MPOLEAYP TPAKIAHCKOTO O0IIecTBa (HAIIpUMeEp, BHIOOPHI, OMPOCKHI), TOTOBHOCTBIO K 00CYKICHUIO
ATUYECKHX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKHUM MPUMEHEHUEM JIOCTIKEHUN HAayKd, OCO3HAHHEM
BaKHOCTH MOPAJIbHO-3TUYECKUX IPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW Ha AaKTUBHOE YYacTHE B PEHICHUU NPAKTUYECKUX 3a7a4 MaTeMaTHYeCKOU
HaIPaBJICHHOCTH, OCO3HAHUEM BAXHOCTH MAaTEMaTUYECKOro O0Opa3oBaHHUS HA MPOTSHKEHHH BCEH
JKU3HU ISl YCTIEUTHOW MPOQeCCHOHANBHON NEATENIbHOCTH U PAa3BUTHUEM HEOOXOJUMBIX YMEHHI,
OCO3HAHHBIM BBIOOPOM M MOCTPOCHHEM WHIWBUAYAIBHONH TPACKTOPUU OOPa30BaHUS U KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOEe BOCTIMTAHME:

CIIOCOOHOCTBIO K OMOLMOHAIBHOMY U J3CTETHMYECKOMY BOCIPHUSTHIO MAaTeMaTHYECKHX
00BEKTOB, 3a/1au, pelIeHUuH, PacCyKICHUM, YMEHUIO BUJIETh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

OpUEHTAIle B JEATENbHOCTH Ha COBPEMEHHYIO CHCTEMY HAayuyHBIX MpeJICTaBiIeHU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YeJIOBEKa, MPUPOJAbl M OOIIecTBa, MOHMMaHUEM
MaTeMaTUYeCKOW HAyKh KakK cQepbl YeIOBEYECKOW JCSITEIBbHOCTHU, JTAnoB €€ pa3BUTHSI W
3HAYMMOCTHU JJISl PA3BUTHSI ITUBUJIU3AIIMH, OBIAJACHUEM SI3IKOM MAaTE€MaTUKH M MaTeMaTHYECKOM
KyJIbTypOH Kak CpEICTBOM IIO3HAHMUS MHpA, OBJIAJACHHEM MPOCTECHIIMMHU  HaBbIKAMHU
HCCJIEI0BATENbCKON JIEATEIbHOCTH;

6) pusunyeckoe Bocnuranue, GopMupoBaHHe KYJIbTYPHI 30POBbSi U IMOLMOHAIBLHOTO
0J1aronosIy4us:

TOTOBHOCTBIO IIPUMEHSATh MaTEeMaTUUYECKUE 3HAHUSI B MHTEPECAX CBOETO 3/10POBbs, BEJICHUS
3I0pOBOTO 00paza >XM3HU (3I0pOBOE MUTaHHE, cOAJaHCHUPOBAHHBIA PEXUM 3aHATHH U OTAbIXA,
peryisipHass gu3ndeckas aKTHBHOCTH), C)OPMUPOBAHHOCTHIO HaBBIKAa peIICKCUU, NPHU3HAHHECM
CBOETO IpaBa Ha OMMOKY U TAKOTO K€ MpaBa APYyroro 4eJoBeKa;

7) 3K0JIOTHYECKOe BOCIIMTAHUE:

OpUEHTAIlel Ha NMpPUMEHEHHE MaTeMaTU4YeCKUX 3HAHUM s pelleHus 3aaad B 00JacTu
COXPAaHHOCTH OKPY’KAIOIIEeW Cpeabl, TUIAHUPOBAHUS TOCTYIKOB M OICHKA HX BO3MOXHBIX
MOCITICACTBHIA JUISI OKPYXKAIOMICH Cpelbl, OCO3HAHHEM TJI00ATBHOTO XapakTepa SKOJOTHYCCKHX
npo0JieM U MyTel X peleHus;

8) ajanTanus K M3MEHAIUMCS YCJI0BUSIM COUMATBHOU M IPUPOJAHOM Cpebl:



TOTOBHOCTBIO K JEHCTBUSIM B YCIIOBUSIX HEOINPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEU
KOMIIETEHTHOCTH 4Y€pe3 NMPaKTUYECKYI0 AESITENbHOCTb, B TOM YHUCJIE YMEHUE YUUTbCA Yy JIPYIHX
Jroed, mpruoOpeTaTh B COBMECTHOW JESITEIbHOCTH HOBBIC 3HAHWS, HABBIKM M KOMIICTCHIIUU W3
OIBITA JPYTUX;

HEOOXOUMOCThI0O B (DOPMHUPOBAHUU HOBBIX 3HAHWM, B TOM 4Hcie (HOpMynHpoBaTh UIEH,
HOHSTHSL, TUNOTE3bl 00 OOBEKTaX U SABJIEHUSAX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABATh
JneGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYallMIO, BOCIIPUHHUMATH CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOUIMII KOHTpMEp, KOPPEKTUPOBATh MPHUHUMAEMbIE pEUICHHS U JCHCTBHUS,
(GopMyIUpOBAThH U OLIEHUBATH PUCKH U MOCIEICTBUS, POPMUPOBATH OIIBIT.

METAINPEIMETHBIE PE3YJIbTATBI
ITo3naBaTe/IbHbIE YHMBepcAJIbHbIE YUeOHbIe AeliCTBUS

Ba3oBble loruyeckue geicTBus:

® BBIIBJIIATH W XapaKTePU30BaTh CYIICCTBCHHBIC IPU3HAKK MATEMATHYECKUX OOBEKTOB,
MOHATHM, OTHOUICHWH MEXAYy MOHATHIMH, (DOPMYIHpPOBaTH OINpeAeNeHUsI TOHATUH,
yCTaHABIMBATh CYLIECTBEHHBIA MPHU3HAK KiIAacCU(UKALKUU, OCHOBAHUS A 0000IIeHUs U
CPaBHEHHUS, KPUTEPUU TTPOBOJAMMOTO aHAIIH3A,

e BOCIpPUHUMATh, (HOPMYIHpPOBaTH M MPEOOPa3OBHIBATH CYKACHHUA: YTBEPAUTEIbHBIE U
OTpHUIATENbHBIC, ANHINYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

® BBLISBJIIATH MAaTEMaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TMPOTHUBOpEYHs B (pakTax,
JTAHHBIX, HAONIOJCHUAX W YTBEPKICHUSX, IMpeajaratb KPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEH U MIPOTUBOPEUUIA;

e JieNaTh BBIBOJBI C WCIIOJB30BAHHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX W HWHIYKTHBHBIX
YMO3aKITIOYeHUN, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

e pa3dupaTh JOKA3aTEIbCTBA MATEMATHUYCCKHUX YTBEPKICHHUH (NPSIMBIE W OT MPOTHUBHOTO),
MPOBOAUTH CAMOCTOSITENIbHO HECIOXKHBIE JIOKA3aTeIbCTBA MaTeMaTH4YeCKHX (HaKToB,
BBICTpauBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPHPUMEpPHI, OOOCHOBHIBATH
COOCTBEHHBIC PACCYKICHUS;

e BBIOMpATh CIIOCOO pelieHust yueOHoH 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHUS,
BEIOMpaTh HAHOOJIeE TIOIXOAIIHMA C YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBareibckue 1eHCTBUS:

® JCIOJB30BaTh BOIPOCHI KaK WCCIICIOBATEILCKANM WHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BONPOCHL, (UKCHUPYIOIIME MNPOTUBOpEUHe, MpoOJieMy, CaMOCTOSATEIbHO YCTaHABIMBATh
HCKOMOE U JaHHOe, (OPMUPOBAThH TUIIOTE3Y, ApPTyMEHTHPOBATH CBOIO MMO3UIINI0, MHEHHE,

® MPOBOJUTH IO CaMOCTOSITENIBHO COCTABJIEHHOMY TIUJIaHY HECIOXKHBIN HSKCIIEPUMEHT,
HEeOOJIbIIOe HCCIeAOBaHUE IO YCTAHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4eCKOro OOBEeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKTY COOO0i;

® CaMOCTOSTENHEHO (OPMYTUPOBATH 000OIIEHUS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HAOJIIOJICHUS, HCCJICOBAHUS, OIICHUBATh JOCTOBEPHOCTh IIOJIYYCHHBIX pPE3y/IbTaTOB,
BBIBOJIOB M 000O0IIIEHHI;

® TIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IPOIECCA, a TAKXKE BBIIIBUTATh MPEATIOIOKEHUSI O
€ro pa3BUTHH B HOBBIX YCJIOBHSIX.

Pabora ¢ undopmanmeii:



® BBISBJIATH HEJOCTATOYHOCTh M HM30BITOYHOCTh MH(DOPMALMH, JAHHBIX, HCOOXOAMMBIX IS
peIlIeHHUs 3a/1a4H;

e BBHIOMpaTh, aHAJIM3UPOBATH, CHUCTEMATH3UPOBATH W HHTEPIPETHPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (DOPM IMPEICTABICHUS;

e BbIOMpaTh (OPMY MpEICTaBICHHUS WHPOPMALMU W WLTIOCTPUPOBATH peElIaeMble 3aJa4yu
CXeMaMH, JuarpaMMaMHu, HHOM IrpadHKOM U UX KOMOUHAIIMSIMH,

® OICHMBATh HAAEKHOCTh HH(POPMAIUU TIO0 KPUTCPHUSIM, IMPEHJIOKCHHBIM YUUTEIEM WIIH
C(OPMYJITHPOBAHHBIM CAMOCTOSTEIIHHO.

KoMMyHUKATHBHBIE YHHUBeEPCAJIbHbIE YUeOHbI€e 1eiCTBUSL:

e BOCIpPUHUMATh U (DOPMYIHPOBATH CYKICHHUS B COOTBETCTBHH C YCIOBHUSMHU W IICIISIMU
OOmIeHMSI, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PCHUS B YCTHBIX U MTUCHMEHHBIX
TEKCTaX, JIaBaTh IMOSICHEHUS 1O XOJy PEUICHHS 3aJadyd, KOMMEHTHUPOBATh IOJIy4EHHBIN
pe3yJbTar;

e B X0J¢ OOCYXKICHHs 3a7aBaTh BOIPOCHI IO CYHIECTBY OOCYXIAEeMOH TEMbI, MPOOJICMBI,
pelraeMoil 3ajjauM, BBICKA3bIBATh MJICH, HAICJICHHBIC HAa IOHWCK PEIICHHMS, COIOCTABIATH
CBOU CYXJICHHUS C CY)KICHHUSIMH JPYTUX YYaCTHUKOB JIMAJIOTa, OOHAPYKMBATh Pa3In4yKe U
CXOZICTBO TIO3UIIHI, B KOPPEKTHOUH opme GOpMyITUPOBATH PA3HOTIACHS, CBOM BO3PAXKCHHS;

® TIPEICTABJIATH PE3yJbTAaThl PEIICHUS 3aJa4d, SKCIICPUMCHTA, HWCCIICIOBAHMS, IPOCKTA,
CaMOCTOSITCIILHO BBIOMpAaTh (opMaT BBICTYIUICHHS C YYE€TOM 3aqad MPE3CHTAIUU U
0COOEHHOCTEH ayTUTOPHH;

® [IOHMMATh W HUCIOJbH30BATh MPEUMYIIECTBA KOMAaHIHONH W WHIWBUIAYyAJIbHOW pabOTHI MpH
peleHrH y4eOHbIX MaTeMaTHUECKUX 3a71ay;

e IPUHHMAThL I1IEJb COBMECTHOH JCATEIbHOCTH, IJIAHUPOBATh OPTaHHM3AI[MI0 COBMECTHOMU
paboThl, pacrpenensTb BHIBI pabOT, JOrOBapHBATHCS, OOCYXIaTh MPOIECC U PE3yJIbTaT
paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;

® y4YacTBOBAaTh B TPYNIOBBIX (opmax paboThl (0OCYXkaeHUs, OOMEH MHEHUSMH, MO3IOBBIC
IITYPMBI ¥ JIPYTHE), BBITOJHITH CBOIO YaCTh Pa0OTHl M KOOPJIUHUPOBATH CBOU JICUCTBHUS C
JIPYTUMH YWICHAMH KOMAaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIaJa B OOMIWI MPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PerJIﬂTI/IBHbIe YHUBEpPCAJIbHBIC y‘{eﬁﬂble JeCTBUA

Camoopranuszanms:
® CaMOCTOSITEIILHO COCTABIIATH IUIAH, AJITOPUTM PEIICHUS 3aJlaud (WJIH €ro 4acTh), BHIOMPATh
croco0® pemieHuss ¢ Y4€TOM HUMEIONIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEUICHHM ¢ y4€TOM HOBOM HH(DOpMALIHH.
CaMOKOHTPOJIb, SMOIMOHAIbHBII HHTEJLJIEKT:
® BIAJETh CIOCOOAMHM CaMOINPOBEPKH, CAMOKOHTPOJSI Mpolecca U pe3ylbTaTa pelleHus
MaTeMaTHUIECCKOM 3a1a9Hu;
® TMPEABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH IPU PEIICHUH 3a]a4d, BHOCHUTH
KOPPEKTUBBI B JIESITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, HAMJACHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OLICHUBAaThb COOTBETCTBHE PE3YIbTATA JACSATEIBHOCTH MOCTABJICHHOW LEIU W YCIOBUSAM,
OOBSCHATh MPUYUHBI JOCTUKECHHS WM HEAOCTHXKEHUS LIEIH, HaXOJUTh OLIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.



INPEJIMETHBIE PE3YJIBTATDI

K xonmy oOydyenus B 7 KJjacce OOydyarOIIMIICS TMOMYYUT CICAYIOIIUE MPEAMETHBIC
pe3yNbTaThI:

PacrioznaBaTte M3yueHHBIE TeoMeTpuueckue GUTypbl, ONpelNeisITh HUX B3aUMHOE
pacrosiokeHue, n300pakaTb reoOMeTpUIecKre (PUTyphI, BBITOIHATH YEPTEKU IO YCIOBUIO 3aa4H.
W3mepsATh nuHEHBIE W YIJIOBbIE BEIUMYMHBI. Pemars 3aj1auyd Ha BBIUYMCICHHE JIJIUH OTPE3KOB U
BEJIMYUH YTJIOB.

Jlenate rpyOyr0 OIICHKY JIMHEHHBIX M YIJIOBBIX BEIMYUH MPEIMETOB B PEaTbHOM KHU3HHU,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznmuaTs pa3mMepsl STHX 0OBEKTOB I10 MOPSAIKY BETHIUHBI.

Ctpoutp 4epTekU K reOMETPUUECKUM 3a/1a4aMm.

[Tonb30BaThCs MpU3HAKAMH PaBEHCTBA TPEYTOJILHUKOB, UCIOJIB30BAaTh MPU3HAKU U CBOWCTBA
paBHOOEAPEHHBIX TPEYTOJIBHUKOB MPH PEIICHUH 33]1a4.

[IpoBOaUTH TOTMYECKUE PACCYHKACHUS C UCIIOJIB30BAHUEM T€OMETPUUYECKUX TEOPEM.

[losnb30BaTbcs NpU3HAKaAMM PABEHCTBA IPSIMOYTOJIbHBIX TPEYroOJIbHUKOB, CBOHCTBOM
MEJMaHbl, TPOBEAEHHOW K THUINOTEHY3€ MPSAMOYTOJIbHOIO TPEYrojJbHUKA, B  PEIICHUU
FeOMETPUUYECKHX 3a7au.

OnpenensaTh MapajjieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpbIe 00pa3yeT ¢ HHUMH
cexymasa. Onpenenars NapauieIbHOCTh MPSMBIX C IOMOIIBIO PAaBEHCTBA PACCTOSIHUM OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK JPYroy IpsiMOi.

Pemats 3amaun Ha kiieTyaroit Oymare.

[IpoBOOUTH BHIYMCICHHWS W HAXOIUTh YHCIOBbIE M OYKBCHHBIC 3HAYCHHUS YIJIOB B
F€OMETPUUECKUX 33Ja4ax C MCIOJb30BaHUEM CYMMBbl YIJIOB TPEYrOJIbHUKOB U MHOIOYTOJIbHUKOB,
CBOICTB yrioB, 00pa30BaHHBIX MPU MEPECEYCHUH IBYX MapauIeJIbHBIX MPSMBIX ceKyiled. Pemars
MPAKTUYECKUE 3a]Ia4H Ha HAXO0XK/ICHUE YTIIOB.

Brnaners MoHATHEM T€OMETPHUECKOTO MECTa TOUEK. Y METh ONpeNeNiaTh OMCCEKTPUCY yria U
CEpEeIMHHBIN NEPIEHIUKYIISIP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOYEK.

@opMyIUpOBaTh OINpPENEICHUS] OKPYKHOCTH M Kpyra, XOpAbl M JUaMeTpa OKPYKHOCTH,
MOJIb30BaThCS UX CBOMCTBAMH. ¥ METh MPUMEHSTh 3TH CBOWCTBA MIPH PEILICHUH 3a]1ay.

Brnagerp moHSATHEM ONMHMCAHHOW OKOJIO TPEYrojbHUKA OKPY>KHOCTH, YMETh HAaXOAUTh €€
nentp. [lomp3oBaThes (hakTamMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYrOJbHHKA IEPECEKAIOTCS B
OJIHOM TOYKE, MU O TOM, 4YTO CEpEIMHHBIE MEPHEHAMKYISApPbl K CTOPOHAM TpPEyrojbHUKa
MEepeceKaroTCsl B OJHOU TOUKE.

Brnagerp moHATHEM  KacaTeIbHOW K  OKPY)KHOCTH, IIOJIb30BAaThCA  TEOPEMOl O
NEePIEeHIUKYJIIPHOCTH KacaTelbHON U paguyca, IPOBEAEHHOIO K TOUKE KaCaHUs.

[Tonb30BaTbCs  MPOCTEUIIMMH  T€OMETPUYECKUMHU  HEPABEHCTBAMHM, IOHUMATh  HX
MPAKTUYECKUI CMBICIT.

[TpoBOAUTH OCHOBHBIE T€OMETPUUECKUE IIOCTPOSHUS C MOMOIIBIO IUPKYJIIS U JINHEHKH.

K xonmy oOydyenuss B 8 kiacce oOydyarImMiicss MOMYyYUT CICAYIOIIUE MPEAMETHBIC
pe3yJIbTaThl:

Pacrio3naBaTh OCHOBHBIE BBl YETHIPEXYTOJNBHUKOB, HX DSJIEMEHTHI, IOJB30BAThCA HUX
CBOMCTBaMH MPU PEHICHUH T€OMETPHUUECKUX 3a71au.

[IpumeHATH CBOMCTBA TOUKH IEPECEUEHUS] MEUaH TPEYrojbHUKA (LIEHTPAa Macc) B pEeLICHUH
3azad.

Brnagets moHsTHEM CpeHEH JIMHUU TPEYTOJIbHUKA U TPaNelyuu, MPUMEHSATh UX CBOHCTBA MPH
pemieHun reomeTpudeckux 3anmad. [lomb3oBatbes Teopemoit Pameca u TeopemMod O
MPOMOPIIMOHAIBHBIX OTPE3KaX, MPUMEHATh UX JJIS PEHICHUS TPAKTUYECKUX 3a]1a4.



[TpuMeHATH MPU3HAKY [10J100US TPEYTOJIbHUKOB B PEIIEHUN F€OMETPUUECKUX 3a/1a4.

[Tonmp3oBatbest Teopemoii [Indaropa st penieHns TeOMETPUYECKUX U MPAKTHUECKUX 3a/ad.
CtpouTh MaTeMaTUYeCKyI0 MOJEIb B MPAKTHUYECKHUX 33/adaX, CAMOCTOSITEIBHO JAENaTh YepTEX U
HaXOAUTb COOTBETCTBYIOIINE JUINHBI.

Brnagerp NOHATHAMM CHHYyca, KOCHMHYCa M TaHI€HCa OCTPOro yria IpsSMOYIOJbHOIO
TpeyroyibHUKA. I10J1630BaThCS 3TUMHU MOHATUAMM UL PELICHUS IPAKTUYECKUX 3a1ad.

Boraucnare (pa3nuaHbIMA CIIOCOOaMM) TUIOIIAAb TPEYTOIbHHUKA M TUIOMAAN MHOTOYTOJIbHBIX
¢uryp (monp3ysch, rie HEOO0XOIUMO, KaJbKylaTopoM). [IpUMeHATh MOJydyeHHbIE yMEHUS B
IIPAKTUYECKUX 3a7a4ax.

Bianerp NOHATHAMM BIHCAHHOTO M ILEHTPAJIBHOIO YIJIA, HCIIOIb30BAaTh TEOPEMBI O
BIIMCAHHBIX yriax, yriax MexXJy XOpAaMu (CeKyILIMMH) U yIile MEX]y KacaTelbHOW U XOpJoH mpu
PELIEHNN T€OMETPUYECKUX 3a/1ay.

Brnagerp MOHATHEM ONMCAHHOTO YETHIPEXYTOJBHUKA, INPUMEHATH CBOMCTBA ONHCAHHOIO
YEeTBIPEXYTOJIBHUKA IIPU PELICHUH 33/1a4.

[IpuMeHATH TOJydEHHBIE 3HAHUS HA IIPAKTHKE — CTPOUTh MAaTEMaTUYECKHE MOJEIU IS
3aJa4 peaJbHOM *KM3HHU U MPOBOAUTH COOTBETCTBYIOIINE BBIYMCICHUS C IPUMEHEHUEM NOJ00Us U
TPUTOHOMETPHUH (TI0JIB3YSICh, I7I€ HEOOXOIUMO, KAJIbKYJIITOPOM).

K xoHmy oOydenus B 9 kJiacce OOyYarOIIMMCS MOJYYUT CIEAYIOIIME IpEeIMETHbIE
pe3yJIbTaThI:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMM OCTPBIX YIJIOB, HAXOAUThH C UX IOMOILBIO Pa3IHyuHbIe
3JIEMEHTHl MPSIMOYI'OJIbHOIO TPEYTrOJIbHUKA («pEIIeHUEe MPSIMOYIOJbHBIX TPEYrOJIbHUKOBY).
HaxoauTs (¢ TOMOIIBIO KANBKYJIATOPA) JUIMHBL U YTIIBI U1 HETAOJUYHBIX 3HAUCHHH.

[Tonp3oBaTbess opMysiaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPHUUECKUM TOXKJIECTBOM
JUIS1 HAXO0XKJACHUS COOTHOIIEHUN MEXKy TPUTOHOMETPUYECKUMU BEITUYMHAMMU.

Hcnonp30BaTh TEOPEMBI CMHYCOB M KOCHHYCOB ISl HAXOXKJIEHUS DPA3JIMYHBIX DJIEMEHTOB
TPEYrojbHUKA («PELIEHUE TPEYTrOJbHUKOBY), IPUMEHSTh UX IIPU PELIEHUH F€OMETPUUECKHX 3ajau.

Bnaners nmonstusMu npeoOpazoBaHMs NOJOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB IOJI0OHBIX
¢uryp. Ilomp30BaThCsi CBOMCTBaMU MOAOOMS MPOU3BOJIBHBIX (DUTYP, YMETh BBIYHCIATH JUIMHBI U
HaXOJIUTh YIJIbl Y 1monoOHbIX ¢uryp. IIpuMensaTs cBolicTBa mogo0us B MPAKTUYECKUX 3ajayax.
YMeTb NPUBOANUTE PUMEPHI TOJOOHBIX (GUTYP B OKPY’KAIOLIEM MHUPE.

[Tosp30BaTbes TEOpEMaMHM O IPOU3BENCHUU OTPE3KOB XOPJI, O IPOU3BEACHUM OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaTbCcsl BEKTOpaMH, TOHUMATh UX T€OMETPUUYECKUH U (PU3UUYECKHI CMBICH, TPUMEHATh
UX B PEIICHWU IEOMETPUYECKMX U (Qu3ndeckux 3anad. [IpUMEHSTh CKaJspHOE IMPOU3BEACHUE
BEKTOPOB Il HAX0XICHUS JUIMH U YIJIOB.

[lonp30BaTbcst METOAOM KOOPAMHAT HAa IUIOCKOCTH, HPUMEHATH €r0 B  PELICHHUH
FEOMETPUUYECKUX U IPAKTUYECKUX 3a]1a4.

Bianers NOHATUSMH INPABUIBHOIO MHOTOYTOJIBHUKA, UIMHBI OKPYXXHOCTH, IUIMHBI JIyTH
OKPY’)KHOCTM M paJMaHHOM Mephl yria, yMETb BBIYMCIATH IUIOLIAAb Kpyra M €ro 4YacTew.
[IpuMeHATH MOJyYEeHHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Haxoaute ocu (WM LEHTPBl) CUMMETPUU (QUryp, NPUMEHATh JABMKEHHMS IUIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.

[IpuMeHATH TOJydEHHBIC 3HAHUS HA IIPAKTHKE — CTPOUTh MAaTEMaTUYECKHE MOJEIU IS
3aJa4 peaJbHOM *KM3HU U NPOBOAUTH COOTBETCTBYIOIINE BBIYMCICHUS C IPUMEHEHUEM NOJ00Us U
TPUTOHOMETPUUYECKUX (PYHKLHUH (I10JIB3YSICh, I'/1e HEOOXOIUMO, KAJIbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosn4yecTBO 4acoB
KouTtp DJIeKTPOHHbIE
IIpakr
HaumeHoBaHue pa3jiesioB 0JILHBI (undposbie)
Ne i/ Bce HYECKH
U TeM IIPOrpaMmbl e o0pa3oBaTe/bHbIE
ro e
padot pecypchl
padoThI
bl
IIpocrenimme
1 reoMeTpuueckue GUrypsl 14 bubnnoreka [JOK
U UX CBOMCTBA. M3Mepenue https://m.edsoo.ru/7f415¢e2e
T€OMETPUUYECKUX BETUINH
bubnnoreka [IOK
2 T 22 1
PEYTOILHARA https://m.edsoo.ru/7f415e2e
[TapamtensHble psMBbIE,
3 VMM VIJIOB 14 1 bubmuoreka [JOK
4 T https://m.edsoo.ru/7f415e2e
TpeyrobHUKA
OKpY>KHOCTH M KPYT.
4 Fecr))h};eT I/IqecKI/IepyT 14 1 bubmorexa HOK
P https://m.edsoo.ru/7f415e2e
MOCTPOCHUS
5 [ToBTOpeHmEe, 06001IEHNE 4 | bubanorexa [JOK
3HaHUH https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB 68 4 0

[10 [TIPOT'PAMME
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8 KVIACC

KoaunuyecrBo yacos DJIEeKTPOHHbBIE
Ne | HaummeHoBaHue
n/ | paszenos u Tem KonTpoois- IpakTHueck (posrIe)
Beero HbIE o0pa3oBaTebLHbI
I NporpaMmMbl paGoThI ue padoTbl e pecypeb
YeThIpEXYTrOIbHUK bubmmorexa HOK
1 12 1 https://m.edsoo.ru/7f
1 417e18
Teopema Paneca u
Teopema o
HPONIOPLHOHAbHI bubnnorexa [JOK
2 15 1 https://m.edsoo.ru/7f
X OTpe3Kax, 417618
ox00HEIE
TPEYrOJIbHUKU
IInomane.
Haxoxxnenue
ionaaei bu6mmoreka [IOK
3 TPEYroJIbHUKOB U 14 1 https://m.edsoo.ru/7f
MHOTOYT'OJIbHBIX 417el18
¢uryp. [Inomanu
MoI00HBIX (UTYp
Teopema
Mudaropa u bubnnorexa [JOK
4 HavAa 10 1 https://m.edsoo.ru/7f
41718
TPUTOHOMETPHUU
Yriasl B
OKPY>KHOCTH.
Brucanssie u
OTMCaHHbIC bu6mmoreka [IOK
5 YEThIPEXYTOJIbHUKU 13 1 https://m.edsoo.ru/7f
. KacarenbHrble k 417e18
OKPY>KHOCTH.
Kacanue
OKPY>KHOCTEHN
TosTopenne bu6mmoreka [IOK
6 ’ . 4 1 https://m.edsoo.ru/7f
000011IeHe 3HAHUI 41718
OBILIEE KOJIMYECTBO
YACOB IIO 68 6 0
[TPOIT'PAMME
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9 KJIACC

No Hanmenosann | KosmvectBo yacos J/IeKTPOHHBIE
.| epasmenos u MNpakruyec | (undpossie)
n/ Kountpoan
TeM Beero -KHe oOpa3oBaTejibHbIE
n H. padoThbI
nporpaMmMasl paﬁoTbl pecypcChl
Tpuronomerpust
. Teopemsbl
bubnnoreka [IOK
KOCHHYCOB M
1 16 1 https://m.edsoo.ru/7f41
CHUHYCOB.
al2c
Pemienue
TPEYTOJIHLHUKOB
[IpeobpazoBanu
€ Imojio0us. bu6nmmoreka [JOK
2 Mertpuueckue 10 1 https://m.edsoo.ru/7f41
COOTHOIIICHUS B al2¢
OKPY>KHOCTH
bubmnoreka [IOK
3 BekTopsl 12 1 https://m.edsoo.ru/7f41
al2c
JlexapToBbI bubnuoreka [IOK
4 KOOpJIMHATHI Ha 9 1 https://m.edsoo.ru/7f41
IIJIOCKOCTH al2c
[IpaBunbHBIE
MHOT'OYTOJIbHUK
u. Jlnuna bu6mmoreka [IOK
5 OKPY>KHOCTHU U 8 https://m.edsoo.ru/7f41
IUIOIAb KpyTa. al2c
Beruncnenne
JIomaaen
bubmuoreka [JOK
JBrxeHus
6 6 https://m.edsoo.ru/7f41
MJIOCKOCTH
al2c
[ToBTOpEHHE,
bubnnoreka [IOK
0000111eHM1E,
7 7 2 https://m.edsoo.ru/7f41
cUcTeMaTH3aIu
. al2c
s SHAHUU
OBILEE
KOJIMYECTBO
68 6 0
YACOBIIO

[NPOTPAMME



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
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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOI'PAMMBbBI

7 KJIACC

Kox
nposepsie-
MOI0
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeJ'[bHOI71 nporpaMmbl OCHOBHOI'O 001ero 06p330B3HI/Iﬂ

6

I'eomerpus

6.1

PacriozHaBaTh M3y4eHHBIE TE€OMETPUYECKHE (QUIYpbI, ONPENENATh HX
B3aMMHOE pacloJIOKEHUE, M300pakaTb reoMeTpudeckue (Gurypsi,
BBIIOJIHATh YEPTEKM IO YCIOBHIO 3anadu. M3mepATs nuHEHHBIE U
YIJIOBBIC BEJIMYMHBL. Pemiars 3aaun Ha BBIYMCIEHUE UIMH OTPE3KOB U

BCJIMYHMH YI'JIOB

6.2

Jlenate TpyOyI0 OICHKY JIMHEHHBIX W YIJIOBBIX BEJIIMYUH TPEIMETOB B
pealbHOM JXKU3HH, pPa3MEpOB MPHUPOAHBIX 00BEKTOB. Pa3nnuate pa3mepsl

3TUX 00BEKTOB II0 MOpAAKY BCIIMYNHBL

6.3

Ctpouth 4epTeKU K FT€OMETPUUECKUM 337a4am

6.4

ITonap30BaThCs IIpru3HaKaMu pPaBCHCTBA TPCYrOJIbHHUKOB, HCIIOJb30BATb
IIPU3HAKHU U CBOMCTBa paBHO6e,I[peHHI>IX TPEYTOJIbBHUKOB IIpHU PCHICHUUN

3aaa4

6.5

HpOBO[[I/ITB JJOTHYCCKHUEC PACCYKACHUA C HUCIIOJIB30BaAHNEM

TCOMCTPUYCCKUX TCOPEM

6.6

ITonp30BaTbCs MPU3HAKAMU PABEHCTBA IIPSAMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOWMCTBOM MeEJHMaHbl, MPOBEAEHHOW K THUIOTEHY3€ MNPAMOYTOJIbHOTO

TPEYrOJIbHUKA, B PCIICHUH I'€COMCTPUYCCKUX 3aaa4d

6.7

OnpenensaTh MapaieIbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOpHIE
obpazyer ¢ HUMHU cekymas. Onpeaenirb napaieIbHOCTh MPSMBIX C
MIOMOIIILI0 PABEHCTBA PACCTOSHHM OT TOYEK OJHOW MpPSIMOM 1O TOYEK

JIpYrou npsamMon

6.8

Pemiate 3a1aun Ha kieTyaToi Oymare

6.9

HpOBO[[I/ITI) BBIYMCJICHUA M HAXOJUTHh YHCJIOBBIC U 6YKB6HHBIG 3HA4YCHUA
YrJIOB B T'COMCTPHUUYCCKHUX 3aladax C HCIOJIb30BAHUEM CYMMBI YIJIOB
TPECYIrOJbHUKOB U MHOI'OYT'OJIbHHUKOB, CBOICTB YIJoB, O6paSOBaHHBIX npu

MepeCceUCH  JIBYX  IMApAJUICIIBHBIX  IIPAMBIX CCKYH_ICI‘/'I . Pemarsn




MMPAKTUYCCKUC 3a1a41 Ha HAXOKACHUEC YyI'JIOB

BJIaI[eTI) IMOHATUEM T'COMCTPHUYCCKOro MECTa TOYCK. YMeTh OIIPCACIIATH

6.10 OHCCEeKTpUCY YIJIa M CEPEAMHHBIA NEPIEeHIUKYIAp K OTPe3Ky Kak
reOMETPUUECKUE MECTa TOUEK
DopMyITHpPOBATH OMPEIEICHUS OKPYKHOCTU M KPyTra, XOpJIbl U TuaMeTpa
6.11 OKPY’KHOCTH, TOJb30BaThCS HX CBOHCTBAMHU. YMETh MPUMEHSTH ITH
CBOMCTBA IIPU PEILICHUHU 3a1a4
Brnamers moHSTHEM OMMCAaHHOM OKOJO TPEYroJIbHUKA OKPY>KHOCTH,
yMeTb HaxonuTh e€ 1eHtp. llomp3oBaThcsi ¢dakTaMu O TOM, UTO
6.12 OMCCEKTPHUCHI YIJIOB TPEYrOoJIbHUKA MEPECEKaroTCs B OJHOM TOYKE, U O
TOM, UYTO CEepeJUHHbIC MEPHEeHAUKYISIPEl K CTOPOHAM TpPEyroJbHHUKA
MIEPECEKAIOTCS B OJTHOM TOUYKE
Brnamerp moHATHEM KacaTeNbHOM K  OKPYXHOCTH, IIOJIb30BAThCS
6.13 TEOpEeMO O TMEepPHeHIUKYJISIPHOCTH  KacaTeIbHOM U pajauyca,
MPOBEAEHHOTO K TOYKE KacaHus
6.14 [Tonp30BaThCcsi  MPOCTEHIIMMH ~ T'€OMETPUUYECKHUMH  HEPABEHCTBAMH,
' MOHUMATh UX MPAKTUYECKUI CMBICI
6.15 [IpoBOAUTH OCHOBHBIE TEOMETPUYECKHE TMOCTPOCHUS C IOMOIIBIO
' UUAPKYJIA U JIMHEHKHU
8 KIIACC
Kon
nposepsie .
MOLO IIpoBepsiembie NpeJMeTHbIe Pe3y.IbTaTbl 0CBOeHHs 0CHOBHOI
pesyIbTa o0pa3oBaTe/IbHON NPOTrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
Ta
6 I'eomerpus
6.1 Pacio3naBaTh OCHOBHBIE BHJBl YETHIPEXYTOJIBHUKOB, HX OSJEMEHTHI,
' MOJIb30BATHCA UX CBOMCTBAMU IPHU PEIICHUHU T€OMETPUUECKHUX 3a1a4
6.2 [TpuMeHsTh CBOMCTBA TOUKH MEpPECEUYCHUs MEIuaH TPEyroyibHHKA (LEHTpa
. Macc) B PEIICHUH 3aa4
Bnaners nonstueM cpeaHel TMHUU TPEYTOJIbHUKA U TPaATlelUd, IPUMEHSATh
63 UX CBOICTBa MpH peUIeHHH TeOMeTpHuUecKux 3aaad. llonp3oBaThCs

teopemorr Paneca M TEOPEMOHM O MPONOPLUUOHAIBHBIX OTpE3Kax,

IMPUMCHATDb UX IJIA PCIICHUA ITPAKTHYCCKHUX 3a1a4




[lpumensTh  mpU3HAKKM  TOAOOHWS  TPEYTOJILHUKOB B pEIICHUHU

6.4 reOMEeTPUUYECKUX 3a7a4
[Tonb3oBatbess Teopemoit [ludaropa nns pemieHus TEOMETPUUYECKUX U
6.5 NpakTU4YecKux 3a1a4. CTpOUTh MAaTEMAaTUYECKYIO0 MOJENb B MPAKTHYECKUX
' 3a/1a4ax, caMOCTOATEIbHO JeNaTh YepTEX U HaXOAUTh COOTBETCTBYIOIIKE
JUTAHBI
Bnagerp mnoHsTHSIMM CUHYCa, KOCHHyCa W TaHI€HCa OCTpPOro yria
6.6 IPSIMOYTOJIBHOTO TpeyroibHuKa. [loiap30BaThCsl 3TUMU TMOHATHIMH IS
pelIeHus MPaKTHYECKUX 3a71ad
BeruucasaTs (pa3nudHbIMU CIIOCOOAMM) TUIONIAb TPEYTOIbHUKA U TUIONIAAN
6.7 MHOTOYTOJIBHBIX (GUTyp (MOJIB3YACH, T/Ie€ HEOOXOIUMO, KAIbKYISTOPOM).
[TpumMeHsTh MOTydeHHBIE YMEHHS B IPAKTUYECKUX 3a/1a4ax
Bnanere MOHATHSAMH BIHCAHHOTO M ILEHTPAIBHOTO YIJIA, HCIIOIB30BaTh
6.8 TEOpPEMBI O BIIMCAHHBIX YIJIaX, YriaX MeXAy XOopJaMH (CeKyIIMMH) U yriie
MEXJly KacaTeJIbHOM U XOpA0H NpU PEeLIECHUU T€OMETPUUYECKUX 3a]1a4
6.9 Brnaners moHsATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHITH CBOWCTBA
' OTMKMCAHHOTO YETHIPEXYTONbHHUKA MPU PELICHUH 3a/1a4
[TpumMeHsTH OMyYECHHBIE 3HAHHS HA MIPAKTUKE — CTPOUTH MaTeMaTHUECKUE
610 MOJEIM JJsl 3aJady pealbHOM MKU3HU U IPOBOAUTH COOTBETCTBYIOLIUE
' BBIUMCJICHHS C IPUMEHEHHUEM TMOJ00MSI U TPUTOHOMETpUH (IONB3YSCH, T
HE00X0IUMO, KaJbKYJIATOPOM )
9 KIIACC
Kon
nposepsie .
MOLo IIpoBepsiemble NpeiMeTHbIe Pe3yIbTaTbl 0CBOCHHs OCHOBHO
pesyIbTaT o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
a
6 ['eometpus
3HaTh TPUTOHOMETPUYECKHE (PYHKIHMH OCTPBIX YIJOB, HAXOIUTh C HX
61 MOMOUIBI0  PA3JIMYHBIE JJIEMEHTHI  MPSMOYTOJIBHOTO  TPEYroJbHUKA
. («pelieHue MPSAMOYTOJIBHBIX TPEYTONbHUKOBY). Haxomuts (¢ momoribio
KaJIbKYJISATOPA) AJIMHBI U YTIIBI JUTsI HETAOMMYHBIX 3HAYCHUN
62 [Tonb3oBatTbcs bopmynamu IIPUBEICHUS 51 OCHOBHBIM

TPUTOHOMCTPHUYCCKUM TOXICCTBOM JId HaAXOXIACHUSA COOTHOIICHUM




MCKAY TPUTOHOMCTPHUYCCKUMHA BCINIYNHAMUA

6.3

Hcnons30BaTe TEOpEMbl CHHYCOB M KOCHHYCOB [UISl HAaxOKJICHUS
pPa3IMYHBIX JJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYroJbHUKOBY),

IMPUMCHATH UX IIPU PCIICHUHN 'COMCTPHUICCKUX 3aaa4d

6.4

Brnagerp moHsATHSMEH TIpeoOpazoBaHUs TOA00WS, COOTBETCTBEHHBIX
3JIEeMEHTOB MOA0OHBIX (uryp. I[lomb3oBaTbes cBoWicTBaMH —TOM00MS
MPOU3BOJILHBIX (UTYpP, YMETh BBIYUCIATH JUIMHBI M HAXOAWUTh YIJIBl Y
noo0HBIX  uryp. [IpuMmeHsTH cBoicTBa MMOMOOUS B MPAKTHYCCKHUX
3aa4ax. YMeTh MPHUBOIUTH MPUMEPHI MOA00HBIX (PUTYp B OKpYyKarOIIEM

MUpE

6.5

[Tonb30BaThcsi TEOpeMaMu O  TMPOU3BEACHHMH OTPE3KOB  XOpA, O

MIPOU3BENICHUN OTPE3KOB CEKYIIUX, O KBaJApaTe KacaTeIbHON

6.6

[Tonp30BaTbcss BEKTOPaMHU, MOHUMATh MX T€OMETPUYECKUNA U (PU3UUECKUI
CMBICJI, IPUMEHATh UX B PELIEHUU I'€OMETPUUYECKUX U (PU3UUYECKUX 3a7ad.
[IpuMeHsTh CKaJIIpHOE NMPOU3BEACHUE BEKTOPOB ISl HAXO0XIEHUS [UIMH U

yIJIOB

6.7

ITonp30BaThcsl METOAOM KOOpAUMHAT Ha IINIOCKOCTH, IPHUMCHATHL €ro B

PEIICHUU TCOMETPUYCCKUX U MTPAKTUYCCKUX 3a1a1

6.8

Biragers NOHATUSAMH ITPAaBUIILHOTO MHOTOYT'OJIBHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBI JyTU OKPYKHOCTH WM PaJUaHHOM MEpHI yria, YMETb BBIYHUCIATH
IJIOIIAAb Kpyra M ero 4acre. lIpumeHsATs nOJlydeHHBIE YMEHHS B

MMPAaKTUYCCKUX 3aJadax

6.9

Haxogute ocu wiu HOCHTPbI CUMMCTPHUU (1)I/Il“yp, IMPUMCHATb JIBHIXCHUA

IIJIOCKOCTH B HpOCTGﬁH.IPIX clIydasax

6.10

HpI/IMeHHTB IMMOJIYYCHHBIC 3HAHUSA Ha IIPAKTUKE — CTPOUTH MAaTECMATUUCCKHC
MOACIN AJId 3aaad peanLHoﬁ JKU3HHU U TPOBOAUTH COOTBCTCTBYIOIHC
BBIYHCJICHHA C IIPUMCHCHUCM HO,Z[O6I/I$I H TPUTOHOMECTPHUUYCCKUX (1)yHKI_II/II71

(moNB3ysCh, TIe HEOOXOIUMO, KaTbKYISTOPOM)




IMTPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 I'eomeTpus
Havanbabie nonstust reomerpun. Touka, npsiMasi, OTpE30K, Jiyd. YTos. Bubt
6.1 yriaoB. BeprukanbHble M cmexHble yribl. buccekrpuca yrna. Jlomanas,
MHOTOYTOJbHUK. [[apamienbHOCTh U TEPIEHANKYISIPHOCTD IPSIMBIX
6. Cummerpuunbie  ¢urypel. OCHOBHBIE CBOWCTBA OCEBOM CHMMETPHH.
' [IpuMepsl CHMMETPUH B OKpPYKarOLIEM MUPE
63 OCHOBHBIE TIOCTPOEHHUSI C TOMOIIBIO LUPKYJSI U JUHEHKH. TpeyrojbHUK.
. Bricora, Mmennana, OuccekTpuca, UX CBOKWCTBA
6.4 PaBHOOepeHHBIE W PaBHOCTOPOHHMM  TpeyroiapHUKH. HepaBeHCTBO
' TpEeyroJbHUKA
65 CpoiicTBa W TMpuU3HAKH pPaBHOOEAPEHHOTO TpeyroipHUKa. [Ipu3Haku
. paBEHCTBA TPEYroOJbHUKOB
6.6 CaoiicTBa U NpU3HAKU MapajljieNbHbIX NpsAMbIX. CymMMa yIriioB TpEYyrojbHUKA.
' Bueminue yribl TpeyrojibHUKa
[IpssMoyronbHblii  TpeyrodbHUK. CBOMCTBO MEIUAHbl MPSAMOYTOJIBHOTO
67 TpEYrojbHUKa, MpOBEAEHHOW K rumnoreHys3e. llpu3Haku paBeHCTBa
. MPSAMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYronbHBIN TPEYroNbHUK C YIJIOM B
30°
HepaBeHcTBa B reomMeTpuu: HEPAaBEHCTBO TPEYTrOJbHHKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa o OonblieM yrie U OoJblIeld CTOpPOHE
TpeyrojbHuKa. [leprneHaAuKysp U HaKJIOHHAs
6. I'eomerpuueckoe Mecto Todek. buccekTpuca yria ©  CepeauHHBIN
. MEePHEHAUKYIISIP K OTPE3KY KaKk F€OMETPUUYECKHE MECTA TOUYEK
OKpyXHOCTb W Kpyr, XOopJa U JAuaMmeTp, HUX CBOMcCTBa. BzaumHoe
6.10 pacmoyioKeHue OKpY>KHOCTH U npsamou. KacarenbHas u cekymas K

OKPY’KHOCTHU

6.11

OKPY)KHOCTB, BIIMCAHHAsA B YTOIJI. Bnucannas u omnumcaHHas OKPY’KHOCTHU

TpEYroJIbHUKA




8 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6 ['eometpus

6.1 YerpipéxyronbHuku. [lapamienorpamm, ero npu3HaKkyu U CBOMCTBA

6.2 [IpssmoyronbHUK, poMO, KBaapat, X MPU3HAKHU U CBOMCTBA

63 Tpanenus, paBHOOOKas Tpamnenus, e€ cBoiicTBa U mpusHaku. [IpsmMoyronbHas
. Tpaneuus

6.4 Meron yaBoenus meauansl. LlenTpanibHas cummerpusd. Teopema Paneca u
' Teopema O MPONOPLUUOHAIBHBIX OTPE3KAX

6.5 Cpennue nMHUM TpeyrojabHUKa U Tpaneuuu. L{eHTp macc TpeyrojapHuKa

6.6 [Tonobue TtpeyronbHuKoB, KoddduiueHt mnonodbus. I[lpusHaku mogoOus
. TPEYroJbHUKOB. [I[pruMeHeHne mo00us TIPU PEIICHUH MPAKTHYECKUX 3a/1a4
6.7 dopMmynbl IS TUIOMIATU TPEYrOJbHUKA, MapajuiesiorpaMmma, pomba
' Tpaneuuu

6.8 CpoiicTBa muomage reomeTpuyeckux ¢uryp. OTHOIIEHHE TIIIOMIAACH
. 0100HBIX (puryp

6.9 Brrunciienue miomaneid TpeyroJibHUKOB U MHOTOYTI'OJIbHUKOB Ha KJIETYaTOM
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemeHun
' MPAaKTUYECKUX 3a7a4

CuHyC, KOCHHYC, TaHI€HC OCTPOr0 yrija IpsSMOYTrOJIbHOTO TPEYroJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. | pPUTOHOMETPUYECKHUE
¢bynkuuu yrios B 30°, 45° u 60°

612 Bnucannbele M UEHTpasibHBIE YIJIBI, YO MEXAYy KacaTelIbHOM M XOPAOH.
' VYTribl MEeXAYy XOpJaMu U CEKYLIUMU

6.13 BrnivcanHble U ONKMCAaHHBIE YETHIPEXYTOIbHUKU

6.14 B3anmHoe pacrnonoxkeHue IBYX OKpyxkHocTend. KacaHwe OKpyKHOCTEH.

OOmrre KacaTenbHBIC K IBYM OKPYKHOCTSIM




9 KUIIACC

Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUSA
6 ['eomeTpus
61 Cunyc, kocunyc, Tanrenc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOX1eCTBO. DOPMYIIBI IPUBEACHUS
Pemenne tpeyronbHuKOB. Teopema KOCHHYCOB M Te€OpeMa CHUHYCOB. PemieHue
6.2 MIPaKTUYECKUX 3a/]a4 C MCIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeoOpaszoBanue momodus. [To1o00Me COOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema o npousBeeHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUHN OTPE3KOB
' CEeKYILIUX, TEOpeMa O KBaJpaTe KacaTeJIbHOU
Bextop, nmnumHa — (MOAynb) — BEKTOpa,  COHANpAaBJICHHBIE  BEKTOPBI,
6.5 IIPOTUBOIMOJIOKHO HANpaBJICHHbIE BEKTOPBl, KOJUIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OINEpAllMU HaJ| BEKTOpaMH. Pa3noxkeHue BeKTopa o ByM
HEKOJJIMHEApHbIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CkansipHOe NMPOU3BEACHUE BEKTOPOB, IPUMEHEHUE IS
' HAXO0X/IEHUS JUIMH U YTJIOB
JlexkapToBbl KOOPAMHATHI HA MJIOCKOCTH. YPaBHEHHUS MPSMOMl U OKPYKHOCTU B
6.7 KOOpJMHATAX, MIEPECCUCHUE OKPYKHOCTEN U MPAMBIX. MeToJ KOOpAUHAT U €ro
MIPUMEHEHHE
6.8 [IpaBunbHBIE MHOTOYTOJIBHUKH
6.9 JlnuHa okpyxHOcTU. ['pagycHas u paauaHHas Mepa yria, BBIUMCICHHE IJIMH
' IyT OKPYKHOCTEN
6.10 [Tnomane kpyra, cekTopa, CErMeHTa
611 JIBU>KEHMsI IUIOCKOCTM M BHYTPEHHHE CHUMMETpPUHM (GuUryp (3j1eMeHTapHbIe
' npeacrasnenus). [lapamtensueiii neperoc. [ToBopot




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
MMPOTPAMMBbI OCHOBHOI'O OBIIET'O OBPA3OBAHUSA

Kox
nposepsie
MOro
TpedoBa-
HUA

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM Pe3yJIbTATAM OCBOEHMUS
OCHOBHOI1 00pa30BaTeJIbHOM IPOrPaMMbI OCHOBHOT'O 00111er0
oOpa3oBanusi Ha ocHoBe ®I'OC

YMeHnue onepupoBarh NOHATUSAMU: MHOXKECTBO, ITIOJIMHOKECTBO, OIIEPALIUH
Ha/Jl MHOXXECTBAMH; yYMEHHE OIEpPUPOBATH MOHATHAMH: Tpad, CBSI3HBINA
rpad, aepeBO, LMKJI, HPUMEHATb MX HpPU pPELICHUM 3ajad; yMEHHE
UCTOJIb30BaTh TpadUuecKoe TMPEACTABICHUE MHOXECTB JUISI OINUCAHUS
peabHBIX ITPOLECCOB U SABJICHUM, IPU PELICHNH 33134 U3 IPYTUX YUeOHBIX

MPEIMETOB

YMeHHe oIepupoBaTh IOHATUSAMM: OINPEIEICHUE, aKCHMOMa, Teopema,
JIOKa3aTeJIbCTBO;  YMEHHE  pPAcllo3HAaBaTb  WUCTUHHBIE U JIOXKHBIE
BBICKA3bIBAHUs, IPUBOAWTH IPUMEPbl W KOHTPIPUMEPBL, CTPOUTH

BBICKA3bIBAHHWA U OTpULIAHUSA BBICKA3bIBaHUH

YMeHue onepupoBaTh IOHATUSAMHU: HaTypajlbHOE YHCIO, HPOCTOE U
COCTaBHOE YHCJIO, AETUMOCTh HATYpaJbHBIX YUCEIl, IPU3HAKU JAECITUMOCTH,
IEJI0€ YHCII0, MOIYJb YHCIIA, OOBIKHOBEHHAs! APO0b U JecATUYHAs APOOb,
CTaHJIapPTHBIN BUJ] YMCIA, PAllMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YUCIIO,
apu(pMeTHYeCKUIl KBaJpaTHbI KOPEHb;, YMEHHUE BBINOJIHATh JCHCTBUS C
YuCcIaMU, CpPaBHUBATh U YIOPSIOYMBATh YHCIA, MPEICTABIATh 4YKCIa Ha
KOOP/AMHATHON NPSAMON, OKPYTJATh YUCIA; YMEHUE JeNaTb NPUKUAKY U

OLICHKY pe3yJibTaTa BBIUMCIICHHI

YMeHue onepupoBaTh NOHSTHUSAMU: CTENEHb C LEJIbIM IOKa3aTeleM,
apudmeTuyecKuil KBaapaTHBI KOpPEHb, MHOTOYJIEH, anredpanyeckas
Ipo0b, TOKIECTBO; 3HAKOMCTBO C KOPHEM HaTypallbHOM cTereHu OoJbliie
€IMHUIIBI; YMEHUE BBIMOIHATH pacuérhl mo ¢opMynaM, IpeodpazoBaHus
[EJNbIX, POOHO-PAIIMOHAIBHBIX BBIPAKCHUH M BBIPAKCHUNA C KOPHIMH,
pa3oKeHUe MHOTOUIEHA Ha MHOYKUTEINH, B TOM YHUCIIE C UCIIOIb30BAaHUEM

(hopMyII pa3HOCTH KBAIPAaTOB U KBaJ[paTa CyMMBI U Pa3HOCTH

VmMmenue OIICpHUPOBATHL IMOHATHUAMU: YHUCIOBOC PABCHCTBO, YpPAaBHCHHUC C

OI[HOﬁ nepeMeHHoﬁ, YUCJIIOBOC HECPABCHCTBO, HCPABCHCTBO C nepeMeHHoﬁ;




YyMEHUE peliarh JIMHEWHbIE U KBAJpPAaTHBIE YpaBHEHHWs, JIPOOHO-
palMOHANbHBIE YpPaBHEHUSI C OJHOM IMEPEMEHHOW, CHUCTEMBbI JIBYX
JIMHEWHBIX YpPAaBHEHUI, JIMHEHHbICE HEPABEHCTBA M MX CHUCTEMBI,
KBaJIpaTHbIC U APOOHO-pAllMOHANIEHBIE HEPABEHCTBA C OJIHOM MIEpEeMEHHOMH,
B TOM YHCJIE NP PEUIEHUH 33Ja4 U3 JPYTUX MPEIMETOB U MPAKTHUYECKUX
3a/1a4; YMEHHUE MCMOJb30BaTh KOOPAUHATHYIO MPSIMYIO MU KOOPAMHATHYIO

TUTOCKOCTB JIJIS1 U300pakKeHUs! pelIeHU ypaBHEHU, HEPAaBEHCTB U CHCTEM

YMeHue onepupoBarh NOHATUSIMH: (yHKUMSA, Tpapuk (YHKUUH, HYIU
(GYHKIMH, MPOMEXYTKH 3HAKOIOCTOSHCTBA, HMPOMEXKYTKH BO3PACTaHMA,
yObIBaHMs, HAWOOINIbIIEE W HAMMEHbIICe 3HAYCHHS (DYHKIUH; YMEHHE
ONEpPUPOBATh MOHATUSAMH: TpsAMas NPONOPLUOHATIBHOCTb, JIMHEHHAs
byHkuMsa, KBaapatuyHas QYHKOMSA, oOpaTHas MPONOPLUUOHATBHOCTD,
napabosna, runep0osia; yMeHue CTpouTh rpaduku QyHKIMHA, HCIOIB30BATh
rpadUKu A ONpENETIeHHs] CBOMCTB IPOLECCOB M 3aBUCUMOCTEH, A
peleHust 3ajady M3 APYruxX Y4eOHBIX MPEIMETOB U PEaJbHOM KHU3HH;

YMEHHE BBIpaKaTh (POPMYJIAMU 3aBUCHMOCTH MEKY BETUIHHAMU

YMenune ONCprupoOBaTh IIOHATUAMMU: II0CJICA0OBATCIIbHOCTD,
apupMeTHyecKas U reoMeTpuyeckasl pOrpeccuu; yMEHHE HCIOJIb30BaTh
CBOWCTBA TOCIIEOBATEILHOCTEH, (POPMYIIBI CyMMBI U OOWIETO 4ieHa TpU
peleHnH 3a/a4, B TOM 4YHCIe 33/Ja4 M3 JPYIMX y4eOHBIX IPEAMETOB U

peanbHON KU3HU

Vmenue peliaTh 3aJa4u pa3sHbIX THUIIOB (B TOM 4YHMCJIC HA MPOLCHTLI, J0JIH
1 9aCTHu, IBUXKXCHHUC, pa60Ty, HCHY TOBAPOB U CTOUMOCTD IMOKYIIOK U YCIIYT,
HaJIoru, 3ajJadu u3 o0ractu YIpaBJICHUA JHWYHBIMHU U CEMEHHBIMU
(bHHaHCEIMI/I); YMCHHUC COCTABJIATH BbIPAKCHUSA, YPABHCHUS, HCPABCHCTBA U
CUCTCMbI II0 YCJIOBHUIO 3aJadd, HUCCIICAOBATH IIOJIYYCHHOC PCHICHHUC H

OLICHUBATh HpaBI[OHO,I[O6HOCTI> IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATUAMU: (UTYypa, TOUKA, OTPE30K, IpsAMasi, Iy,
JIOMaHas, Yroj, MHOTOYI'OJbHUK, TPEYroJbHUK, pPaBHOOEIPEHHBIH W
PaBHOCTOPOHHUI TPEYTOJIBHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEIMaHa,
ouccekTpuca u BBICOTA TPEYrOJIbHUKA, YETBIPEXYTOJIBHUK,
napajiesiorpaMM, — poM0,  OPSIMOYIOJBHHK,  KBaapaT,  Tpameumus;
OKPYXKHOCTb, KpyI, KacareibHas; 3HAKOMCTBO C IIPOCTPAaHCTBEHHBIMU
¢burypamm; ymeHue pemaTh 3aJadd, B TOM YHCIIE€ U3 IOBCETHEBHOMN

JKM3HM, Ha HaXO0XACHHUC TICOMCTPHUYCCKUX BCIWYHMH C MPUMCHCHHUEM




M3YyYEHHBIX CBOMCTB GUTYp U (PaKTOB

10

YMeHue onepupoBaTh IOHATUSIMU: PaBEHCTBO (UIYp, PaBEHCTBO
TPEYrOJbHUKOB; NapalIeIbHOCTh U NMEPHEHINUKYISIPHOCTh HMPSMBIX, YTOJI
MEXIY NpPSAMBIMH, TEPHCHIUKYISAP, HAKIOHHASA, TNPOCKIHWsA, IMoaodue
¢buryp, 1nomoOHble TPEYrOJIbHUKH, CUMMETpPUS OTHOCHUTEIbHO TOYKH U
npsIMOil; yMEHHE pAaclo3HaBaTh pPABEHCTBO, CHMMETPUIO H TOAoOHe
¢buryp, napanienbHOCTh U MEPIEHAUKYISIPHOCTh NPSAMBIX B OKPYKArOILEM

MUpE

11

YMeHue onepupoBaTh HNOHATHUSAMU: JUIMHA, PACCTOSIHUE, Yroi (BEIUYMHA
yIJla, CHHYC U KOCUHYC yIJla TPEyroJbHHUKA), IUIONA/1b; YMEHUE OLICHUBATh
pasMepsl TPEAMETOB U OOBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE
IPUMEHATh (GOPMYJIbI NEPUMETPA U IUIOIAAX MHOTOYT'OJIBHUKOB, JJIMHBI
OKpPY’)KHOCTM ¥  IUIOIIaaAd  Kpyra, oObemMa  IpPSIMOYTOJIbHOTO
napajuleJienunena;  yMEHHE  NPUMEHATb  IPU3HAKM  PaBEHCTBA
TPEYTrOJIbHUKOB, TEOPEMY O CYMME YIJOB TPEYroJbHHUKA, TEOpEMY
ITudaropa, TPUrOHOMETPUYECKHUE COOTHOILIEHUS AJISI BBIYUCICHHS JUIMH,

pacCTOSIHUM, TIIOIIAACH

12

Ymenne u300paxarh IUIOCKME  (GUTYpRl W WX  KOMOWHAIHH,
IIPOCTPAHCTBEHHbIE (GUIYphl OT PYKH, C IOMOLIbIO UYEpTEKHBIX
UHCTPYMEHTOB U  JJIGKTPOHHBIX CPEJICTB IO TEKCTOBOMY  WJIH

CHUMBOJIbHOMY OIIMCAHUTIO

13

YMeHue OIICpHUPOBATH IMMOHATHAMU: MPAMOYIOJibHasAs CUCTEMa KOOPAWHAT,
KOOpAUHAThl TOYKHU, BEKTOP, CyMMa BCKTOPOB, NPOU3BCACHNEC BCKTOPA HaA
YUCJIO, CKalLIpHOC IIPOU3BCACHUC BCKTOPOB; YMCHUC HCIIOJIIB30BATh
BCKTOPBI U KOOPAMWHATHI JJIA MPEACTABICHUA JaHHLBIX U PCHICHUA 3a/ia4d, B

TOM YHUCJIC U3 APYIUx y‘le6HI>IX npeaIMCTOB U peanLHoﬁ KHN3HHU

14

YMeHue onepupoBaTh NOHATHSIMH: CTOJOUKOBBIC U KPYTOBBIC THArPAMMBI,
TaOJIMIBI, CpelHee apuMEeTHUecKOoe, MeIuaHa, HauOoyblIee W
HaMMEHbIIICe 3HAYEHHs, pa3Max YUCIOBOTO0 Habopa, YMCHHE HW3BJICKATh,
MHTEPIPETHPOBATH U MPEOOPA30BBIBATH HHPOPMAITUIO, IPEICTABICHHYIO B
TabJIMIIaX W Ha JUarpaMmax, OTPAKAIOINLyI0 CBOWCTBA M XapaKTEPUCTHKH
PCAJIBbHBIX MPOLCCCOB U ﬂBJ’IeHI/II\/JI; YMCHHUC pacClio3HaBaTb HM3MCHYHBBLIC

BCJIMYNHBI B OKPYKAKOIIIEM MHUPEC

15

YMeHue onepupoBaTh IMOHATHSAMH: CIy4YalHBIA ONBIT (CIy4ailHBIN

OKCHEPUMEHT),  d3JEeMEHTapHOe COObITHE  (PJIEMEHTApHBIA  HCXOJ)




CIly4aifHOTO OIIBITa, CIy4aifHOE COOBITHE, BEPOSTHOCTh COOBITHS; YMEHHUE
HaXOJUTh  BEPOSTHOCTU  CIy4yailHbIX  COOBITUH B  OmBITaX C
PaBHOBO3MOKHBIMHU 3JICMCHTApPHBIMU CO6I)ITI/I$IMI/I; YMCHUC pCIIaTh 3aJa4un
METOZIOM OpraHM30BAaHHOIO Iepedopa M C MCIOJIB30BAaHUEM IIpaBUIIA
YMHOKCHHA; YMCHHUC OILCHHMBATL BCPOATHOCTU PCAIILHBIX COOBITUH U
SIBJICHUM, MTIOHUMATh POJb MPAKTUYECKHU JOCTOBEPHBIX U MaJOBEPOSTHBIX
COOLITHI B OKpyKaromeM MHUPE U B KHU3HHU; 3HAKOMCTBO C IOHATHCM
HE3aBUCUMBbIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJIbIIMX YHCENl U €ro

POJIBIO B MAaCCOBBIX ABJICHUAX

16

YMeHue BHIOUPATh MOAXO NN N3yUYEeHHBIH METO ISl PEUICHUS 3a/1a4H,
IIPUBOJUTL NPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEM B INPUPOAE U
KU3HM, DPACIIO3HABAaTh IIPOSBIICHHE 3aKOHOB MAaTEMAaTHKH B HCKYCCTBE,
OIHMCHIBaTh OTACJBHBIE BBIIAIOIIMECS PE3YJIbTaThl, IOJIYYECHHBIE B XOIE
pa3BUTUSA MAaTEMAaTUKHU KaK HAyKH, IPUBOAUTH IPHUMEPBI MAaTEMaTUYECKUX

OTKpBITI/Iﬁ H UX aBTOPOB B OTEYECTBEHHON U BCGMHpHOﬁ HCTOpUH




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUA, ITIPOBEPAEMbBIX HA OI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIeMeHT coIepPKAHUS

1

Yucna 1 BIYMCIICHUS

1.1

Harypanbnsie u nensie yncna. [IpusHaky JeIMMOCTH LEIbIX YUCE

OOBIKHOBEHHBIE W JIECATHYHBIE  ApOOM,  TMPOLEHTH,  OECKOHEYHBIC

12 MIEPHOANYECKHE IPOOH

3 PanmonanbHbie  umcna. ApuMETHYECKHE ONepalid C  panroHAIbHBIMU
' YyHClIaMU

14 HetictBurenbHple uucna. ApupMETHYECKUE ONEpalu C JIEeHCTBUTEIbHBIMU
' YyHClIaMu

s [IpubnuxE€HHbIE BBIUMCICHMS, NpaBUia OKPYIJIEHUS, MPUKUIKA U OLEHKa
' pe3yJibTaTa BBIYMCIECHUN

2 AnrebpanyecKue BEIPaKECHUS

2.1 bykBeHHbIE BbIpakeHUs (BBIPAXKEHUSI C IEPEMEHHBIMHU )

55 Crenenp ¢ uenbiM mokaszareiaeMm. CTeneHb C pPalMOHAIBHBIM IOKA3aTEJIEM.
. CBolicTBa CTeNeHH

2.3 MHorousneHsl

2.4 Anrebpanueckas 1poOb

5 s ApudpmeTnueckuii  KOpeHb  HaTypajlbHOU CTEIICHHU. HeuictBus ¢
' apu(pMeTUYECKUMHU KOPHSIMH HaTypalbHON CTETIEHU

3 VYpaBHEeHUS U HEPABEHCTBA

31 Lenbie u npoOHO-panyoHaNbHBIE ypaBHEHHs. CHCTEMBI W COBOKYITHOCTH
' YpaBHEHUHU

35 Lensie u apoOHO-panMoHaNbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPABEHCTB

33 Pemenue TekcToBbIX 3a7a4

4 UucnoBble NOCIE10BAaTENbHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUs TOCIEA0BATEIHHOCTEMN

42 Apudmerndeckas u Treomerpuyeckas mporpeccun. Dopmyna  CIOXKHBIX

IMPpOICHTOB




DOyHKIMHU

Oyukmust, cnocodbl 3amanus  ¢GyHkOuH. [paduk  ¢dyHknuu.  OO6nacTh

OTIpeNieNIeHUs] 1 MHOXKeCTBO 3HaueHui ¢ynknun. Hymn ¢ynkuuu. [IpomexyTku

5.1. 3HAKOMOCTOAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (PYHKUMH. MaKCUMyMbl U
MUHUMYMbl (yHKIuM. Hanbonbinee W HauMmeHblllee 3HaYeHHE (QYHKIUM Ha
POMEXKYTKE

6 KoopauHatsl Ha IpsMOi U IJIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexapToBbI KOOPIMHATHI HA TNIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue Gurypsl 1 UX CBOICTBA

7.2 TpeyroabHUK

7.3 MHOroyrojasHUKI

7.4 OKpy’>KHOCTb U KpYyT

7.5 H3mepenune reoMeTpu4eCcKruX BEITMYHH

7.6 BekTops! Ha miiockocTn

8 BeposiTHOCTB 1 cTaTHCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BepositHoCTh

8.3 Komb6unaropuxka

8.4 MHoxecTBa

8.5 I'padsr
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