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IHHOACHUTEJIBHASA 3ATINCKA

I'eomeTpust Kak OJUH M3 OCHOBHBIX pa3JeiOB LIKOJIBHOM MAaTEMAaTHKH, UMEIOIIMNA CBOEH
LEeNbI0 00ECTeYnTh M3Y4YeHHE CBOMCTB M pa3MepoB (UTYp, MX OTHOWICHHHA M B3aUMHOE
pacroJio’)KeHUE, OINUPACTCSl Ha JIOTMYECKYH0, JOKa3aTelbHYH JIUHHUIO. [leHHOCTh u3yueHus
r€OMETPHUH Ha YPOBHE OCHOBHOI'O 00ILIEro 00pa30BaHus 3aK/II0YaeTCs B TOM, YTO 00ydarouuiics
YUUTCS HPOBOAMTH JOKA3aTEJbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUYECHMUS,
JOKa3bIBaTh WMCTHHHBIC YTBEPXKIACHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
paccyKJIeHUs «OT IPOTHBHOTOY», OTINYATh CBOMCTBA OT MPU3HAKOB, (HOPMYIHUPOBATH OOpATHBIE
YTBEPIKJICHHSL.

Bropoii 11enp0 u3ydyeHus reOMETpUH SIBISIETCA UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa Mpu
pelIeHNr Kak MaTeMaTHYeCKMX, TaK M TPAKTHUECKUX 3a/ad, BCTPEYAIOUIMXCS B PEATBHOM
KU3HU. OOydarolmuics TOJDKEH HaydMTbCsS OIPENEeNUTh T'€OMETPUYECKYI0 (Urypy, OmnMcarhb
CIIOBAaMHU JAaHHBIA 4YEpPTEX WIM PUCYHOK, HAWTH IUIOIIA/b 3€MEIBHOTO Y4YacTKa, pacCcuUTaTh
HEOOXOUMYIO JUTMHY OITOBOJOKOHHOTO Kalenss Wik TpeOyemble pa3Mepbl Tapaxa s
aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpAs, BHIYMCIUTENIbHASA JIMHUS B U3y4YEHUU T'C€OMETPHM.
[Ipn pemennn 3amad  MPAKTHYECKOIO  XapakTepa OOydYaloUIuics  y4uTCS  CTPOUTH
MaTeMaTHYeCKHE MOJICIA PEATbHBIX JKU3HCHHBIX CHUTYAllHid, IPOBOJUTH BBIYHCICHUS U
OIICHHUBATh aJIeKBaTHOCTD MOJIyYEHHOTO pe3yJibTaTa.

KpaiiHe BaXHO MOJUEPKUBATH CBS3U TE€OMETPUH C JPYTUMH YYCOHBIMHU TpeIMeTaMH,
MOTHBUPOBATh  HCIIOJIb30BAaTh  OMNpPENCICHHUS TEOMETPUYCCKUX (QUTryp H  TIOHSATHH,
JI€MOHCTPUPOBATh MPUMEHEHUE MOTYYCHHBIX YMEHUH B (U3MKE U TEXHUKE. DTH CBI3U Hanboliee
SIPKO BUJIHBI B TeMaX «Bektopb», «TpuroHoMeTpuyeckue COOTHOIIEHU», «MeTo1 KOOpAuHaT»
u «Teopema [Tudaropar.

VYueobnniii kypc «['eomeTpus» BKIIOYAET CIICAYIONIME OCHOBHBIE Pa3feNibl COJEPIKAHMS:
«['eomerpuueckue ¢urypsl M UX CBOiicTBay, «l3MepeHHe TIeoMeTpHUUECKUX BEITUUYHUHY,
«/lexapToBbl ~ KOOpAWHATBl HA  IJIOCKOCTH», «BeKTopbl», «JIBMKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanust Mo 100Ms».

Ha usydenue yuebnoro kypca «I'eomerpusi» otBoautcs 204 daca: B 7 kiacce — 68 4acoB
(2 gaca B Henenm0), B 8 kitacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68 dacoB (2 vaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Havanenple nonstus reomerpuu. Todka, IpsMas, OTPE30K, Jdyd. YTrod. Buasl yrios.
Beprukanbaele M cMexHBIE yribl. buccekrpuca  yria.  Jlomanas, MHOTOYrOJIbHHK.
[TapamienpHOCTD ¥ NEPIEHAUKYIAPHOCTD IPSIMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBO# cummerpun. [Ipumepsl cummeTpun
B OKPY’KAIOIIIEM MUPE.

OcHOBHBIE TIOCTPOEHHS C NOMOIIbIO LUPKYIs M JuHeilku. TpeyronpHuk. Boicora,
MeraHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOeIpeHHBIN U paBHOCTOPOHHUN TpeyroJibHUKU. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa W MNpU3HAKM paBHOOEAPEHHOro TpeyrojbHuKa. llpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CpoiicTBa M MpHU3HAKU MapajuieNbHbIX NpsMbIX. CymMMa yrjioB TpeyrojbHUKa. BHemiHue
YTJIBI TPEYTOJIbHUKA.

[IpssMOyronpHeIil TpeyroJbHUK. CBOMCTBO MEIUaHBl IPSAMOYIOJBHOIO TPEYTrOJIbHUKA,
MpOBEACHHON K TrumoTeHy3e. lIpu3Haku paBeHCTBa MNPSAMOYrOJBHBIX TPEYrOJbHUKOB.
[IpsAMOYTOIBHBIN TPEYTONBHUK € yriIoM B 30°.

HepaBeHcTBa B reoMeTpuM: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOM,
TeopeMa o 0oJIbIIEM yriie U OoJIbLIeH CTOpOHE TpeyroJbHuKa. [leprneHuKyasp U HakJIOHHasL.

I'eomeTpuueckoe mecTto TOuek. buccekTpuca yria W CEpeIUHHBIA TEPHEHIUKYISp K
OTpe3Ky KaK F€OMETPUYECKHE MECTa TOYECK.

OKpyXHOCTh M Kpyr, XOpJa W JuaMeTp, UX CBOWCTBa. B3auMHOe pacmoJiokeHue
OKpPY)KHOCTH U mnpsMmoil. KacarenbHass U cekyiias K OKpyKHOCTH. OKpyXKHOCTb, BIMCAHHAs B
yroi. BnimcanHas 1 onucaHHas OKPYKHOCTH TPEYT OJIbHUKA.

8 KVIACC

Yerbipéxyronpuuku. [lapamienorpamm, ero mpu3Hakd U CBOMcTBAa. YacTHbIe cCiydau
napajuieorpaMmoB (MpsSMOYTOJIbHUK, POMO, KBaJapar), WX NpHU3HAKU U cBOMCTBa. Tpamerus,
paBHOOOKas Tpamenus, e€ cCBOWCTBa U npu3Haku. [IpsMoyronbpHas Tpanenus.

Meton ynBoenus menuanbl. LlentpanbHas cummerpus. Teopema Daneca U Teopema o
MIPOIMOPIIMOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYTOJbHUKA U Tpanenuu. L{eHTp Macc TpeyrojibHUKA.

[Togo6ue TpeyroiabHUKOB, KO3 duiueHT noaodus. [Ipusnaku mogoOus TpeyroJbHUKOB.
[Ipumenenue mogoOUsI MPU PEIICHUH MPAKTUYECKHUX 3a]1a4.

CpoiicTBa momaaei reomerpudeckux ¢uryp. @opmynbl UIsl TUIOMIAANA TPEYrOJIbHHKA,
napasesnorpaMma, pom0a u tpanenuu. OTHOILIEHHE IUI0Iae NoJ0OHBIX (QuUryp.

Brruncnenue niomnianeit TpeyroJbHUKOB M MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu pemieHUd MPAKTUYECKUX
3ajau.

CuHyc, KOCHHYC, TaHI'€HC OCTPOTO Yrja MpsSIMOYTOJIbHOTO TpeyrojbHuKa. OCHOBHOE
TPUTOHOMETPHUECKOE TOXAeCTBO. Tpuronomerpuueckue GpyHkiuu yrios B 30, 45 u 60°.

BrincanHble M LEHTpaNbHBIE YIJIBI, YTOJ MEXKIY KacaTelbHOM M XOPJAOW. YTIJIbI MEXAy
XOpJlaMM ¥ CeKylMMH. BrucaHHble W ONUCaHHBbIE YETBIPEXYrOJbHUKH. B3aumuHoe



pacmoJio’)keHue JABYX OKpyxHocTel. Kacanme okpyxHoctei. OOmme KacaTelbHBIE K JBYM
OKPYXHOCTSIM.
9 KVIACC

Cunyc, xocunyc, TtaHrerc yriaoB or 0 go 180°. OcHOBHOE TpPUTOHOMETPUYECKOE
TOX1eCTBO. POPMYJIBI IPUBEICHMUSL.

Pemenune tpeyrospHukoB. Teopema KOCHMHYCOB M TeopeMa CUHYcOB. Pemienue
MIPaKTUYECKUX 3aa4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue noaoo6wus. [logodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o mpou3BeIeHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYIIHX,
TeopeMa o KBaJpaTe KacaTeJIbHOM.

Bektop, anmuHa (MOAYNb) BEKTOpa, COHANpPABIEHHBIE BEKTOPHI, MPOTHUBOIOJIOKHO
HaIpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OINEpalud Haj
BeKkTOpamu. Pa3nojkeHue BeKTOpa Mo JIByM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BeKTOpa.
CkansipHO€ MMpOU3BEIEHNE BEKTOPOB, IPUMEHEHUE JIIsl HAXO0KICHUS IJIMH U YIJIOB.

JlexapTOBbl KOOpJIMHATBI Ha IIOCKOCTH. YPaBHEHUS TMpPsSMOM U OKPYKHOCTH B
KOOpJMHATaX, epeceuyeHrne OKpY>KHOCTEH U MPAMBIX. MeTo1 KOOpAUHAT U €ro IpUMEHEHHeE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA OKpY:XKHOCTHU. ['paiycHas u paavaHHas Mepa yria,
BBIUHCIICHUE JUIMH AYT OKpykHOCTeH. [Inomaas kpyra, ceKkTopa, CerMeHTa.

JIBUKEeHMs IJIOCKOCTU U BHYTPEHHUE CUMMETpUH (DUTyp (37€MEeHTapHbIE MPECTaBICHNU).
[TapannensHbiii neperoc. [ToBopoT.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJbTaThl OCBOCHHUS MPOrpaMMBI ydeOHOTo Kypca «l'eomeTpusd»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHME:

MPOSIBJICHUEM HMHTEpeca K TMPOLUJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOLICHHEM K JIOCTHKECHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCUHCKOMN
MaTEeMaTHYECKOM MIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKEHUM B IPYTUX HAYKaX U MPUKIIATHBIX
chepax;

2) rpa:kaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peau3alid €ro Ipas.,
MPEACTABICHUEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IMYHBIX CTPYKTYP,
SIBJICHUH, TPOTEAYP TPaxJAaHCKOTO OO0IIecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXJICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW HAa AaKTUBHOE y4YacCTHE B PEIICHUH MPAKTUYECKUX 3a7ad MaTeMaTHYECKON
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMAaTHYE€CKOTO 00Opa30BaHUs Ha MPOTSHKEHUN BCEH
KU3HU JJIS1 YCHEIHON Mpo¢deCCHOHANbHON JAEATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM WHIUBUAYAIbHOW TpaeKTOpUM O0Opa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTYeCcKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U 3CTETHYECKOMY BOCIPHUATHIO MaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PEUICHU, PACCYKICHHI, YMEHUIO BUJIETh MaTeMaTHYeCKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIle B JESITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX IMpPEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YeJOBeKa, MNPHUPOAbI M OOILIECTBA, MOHUMAaHUEM
MaTeMaTH4YeCKOW HayKu Kak c(epbl 4eloBEeUecKOW MAesITeNbHOCTH, ATAaloB €€ pa3BUTUS U
3HAUUMOCTHU JJIs1 Pa3BUTHUS LIMBUIIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM TMO3HaHUS MHpA, OBJIAJEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, GopMHpPOBaHMe  KYJbTYPbl  310POBbS M
IMOIMOHAJIBHOI0 0JIArONOJIyYHs:

FOTOBHOCTBbIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 3[I0POBOTO 00pasa >KU3HM (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryispHas Qusuueckas aKTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBBIKA pedrexcuw,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM U pelieHus 3agad B o0nacTu
COXPaHHOCTH OKpYKAIOIIEeW cpeiabl, IUIAHUPOBAHUS MOCTYNKOB M OLIEHKM HX BO3MOXHBIX
MOCJICJICTBUHM ISl OKpYKaIoIIel cpefbl, 0CO3HaHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
mpo0IeM U MyTel X peuieHus;



8) ajanTanmsa K H3MEHAIOIMMCS YCJIOBHAM COLMAJLHOM M IPUPOTHOM Cpebl:

TFOTOBHOCTBIO K JCUCTBUSAM B YCIIOBHUSAX HEONPEAEIEHHOCTH, IOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUUTHCS y OPYTUX
moziei, mpuoOpeTaTh B COBMECTHOM JESITEIBHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUU W3
OIIBITA IPYTHX;

HE00X0AMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hcie (pOpMyIHpOBATh HICH,
MOHATHS, TUIIOTE3bl 00 0OBEKTAaX W SIBICHUAX, B TOM YHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYALMI0, BOCIPHHHUMATh CTPECCOBYIO
CUTYal[MI0 KaK BBI30B, TPEOYIOIIMM KOHTpPMEp, KOPPEKTUPOBATH NPUHUMAEMbIEC pEIICHUS U
nercTBUs, GOPMYIHPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI
Ilo3naBaTenbHbIC yHHBepPcaIbHbIE YueOHbIE JeliCTBUSA

ba3oBble Jjoruyeckue aeiicTBus:

® BBIABIIATE M XapaKTEPU30BATh CYIICCTBCHHBIC TPU3HAKKM MAaTEMaTHICCKHUX OOBEKTOB,
MOHATHH, OTHOIICHHHA MEXIy IOHATHAMH, (OPMYIUPOBATH OINPEACICHUS TOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCH(PHUKAIK, OCHOBAHHUS JIJIsi 0000IeHUS U
CpaBHEHHSI, KpUTEPHH TTPOBOIMMOTO aHAIIN3A,

® BOCIPUHHUMATH, (HOPMYIUPOBATh M IMPEOOPA30BHIBATH CYXKACHUS: YTBEPIUTEIbHBIE U
OTpULaTeNIbHbIE, €JMHIUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

® BBIABIATH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpeUrs B (akTax,
NAHHBIX, HAONIONEHUAX M YTBEPXKACHUAX, NpeiaraTb KPUTEPUU IS BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX W HMHJYKTHBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 110 aHAJIOTUH;

e pa3buparh JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUHN (IIPSIMbIE U OT MIPOTUBHOTO),
MIPOBOJUTH CAMOCTOSITENIbHO HECJOXKHBIE JI0Ka3aTeIbCTBA MaTeMaTHUeCKUX (PaKToB,
BBICTPaMBaTh apryMEHTALMIO, NMPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATDH
cOOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh CcHOcO0 pemieHus y4yeOHOW 3amaud (CpaBHMBATh HECKOJBKO BapUaHTOB
pelieHus, BeIOUpaTh HauboJiee MOAXOASIIUNA C YIETOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

® CIOJNB30BaTh  BONPOCHI  KaK  MCCJIENOBATENIbCKMM ~ MHCTPYMEHT  IO3HAHUS,
(hopMynupoBaTh BOMPOCH], GUKCUPYIOIINE MTPOTHBOPEUHE, MPOOIEMY, CaMOCTOSITEIBHO
yCTaHaBIUBaTh MCKOMOE M JaHHOE, (OpMUPOBATH THUIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UIUI0, MHCHHE;

® TMPOBOJIUTH IO CAMOCTOATEIHHO COCTaBICHHOMY IUIaHY HECIOXHBIA JKCIIEPUMEHT,
HEOOMBIIOE HCCIIEOBAaHME TI0 YCTAaHOBICHHIO OCOOCHHOCTEH MaTeMaTHYeCcKOTro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEKTYy COOO0M;

e caMocTOoATeNnbHO (opMynupoBaTh O0OOIIEHHS W  BBIBOABI 1O  pe3yjibTaTaMm
MPOBEIEHHOTO HAOIIOJICHUS, MCCIEA0BaHUsS, OIEHUBATH JTOCTOBEPHOCTh MOJIYYEHHBIX
Pe3yNbTaTOB, BBIBOJOB U 0000IIEHN;



MMPOTHO3UPOBATH BO3MOIKHOC PA3BUTUC NTPOLCCCA, 4 TAKIKC BbIABUIATb IMPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pabora c undopmanueii:

BBISIBJIATH HEIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIIMHU, TaHHBIX, HEOOXOIUMBIX IS
peuieHus 3a1auu;

BBIOMpATh, AHAIM3UPOBATH, CHCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH WH(MOPMAIUIO
Pa3IMYHbIX BUJIOB U (POPM MPEICTABICHUS;

BBIOMpaTh (hopMy IpeacTaBiIeHus WHGOPMAIMH U WLTIOCTPUPOBATH pPellacMble 3a/1a4n
CXeMaMH, AHarpaMMaMu, HHOHM rpadukoil u nx KOMOMHALUAMU;

OIICHMBATh HAJAEKHOCTh MHPOPMAIMM 10 KPUTEPHUSAM, MPEUIOKEHHBIM YUUTEIEM WU
c(OpMYyIUPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHHKaTI/IBHbIe YHUBEPCAJBHBLIC y‘-leﬁl—ll)le JaelcTBHUA:

BOCIIPHHUMATH W (DOPMYJIUPOBATH CYXJICHHUS B COOTBETCTBHH C YCIOBUSMHU W ICIISIMH
OOIIeHMs, SICHO, TOYHO, TPaMOTHO BBIpAXKAaTh CBOK TOYKY 3pEHUS B YCTHBIX U
MMACbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHSI 10 XOJy PEIICHUS 3a7add, KOMMEHTHPOBAThH
MTOJTY4YEHHBIN pe3ynbTar;

B X0Jie 00CYXKJCHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI, TPOOIIEMEI,
penraeMo¥ 3aja4uu, BEICKA3bIBAThH HJICH, HAIICJICHHBIC HA TIOUCK PEHICHUS, COTIOCTABIIATh
CBOM CYXKJCHHS C CY)KJICHHSIMH JIPYIHMX YYaCTHHKOB JIMAjora, 0OHAPYKHBATh Pa3lIndue
M CXOJICTBO TIO3WMIIMH, B KOPPEKTHOH (opme (opMyInpoBaTh pa3HOTJIACHS, CBOH
BO3paXKECHMUS;

MIPE/ICTaBIATh PE3yIbTaThl PEIICHUs 3aJaud, SKCIIEPUMEHTa, UCCIIEeOBaHUs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIUIEHUS C Y4ETOM 3ajad MpPE3eHTAlUU U
0COOEHHOCTEH ayTUTOPUH,

MMOHUMATh ¥ UCMHOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW ¥ MHAUBHUAYaIbHON pabOThI pH
pelIeHny y4eOHbIX MaTeMaTHUYeCKHX 3aay;

MPUHUMATD 1I€JIb COBMECTHOM JESITeNbHOCTH, IJIAHUPOBATh OPraHU3alMi0 COBMECTHOM
paboThl, pacrpenensaTh BUIbI padoT, J0roBapuBaThCs, 00CYKIaTh MPOLIECC U PE3yNIbTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBATh B TPYMIOBKIX GopMax paboThl (00Cyk1eHrs, 0OMEH MHEHHUSMH, MO3TOBBIE
HITYPMBI U IPYTHE), BBIIOJIHATH CBOIO YAaCTh PAa0OTHI U KOOPJIUHUPOBATH CBOU JCHCTBUS
C APYrUMU YJIEHAMU KOMaHJIbl, OIIEHUBATh Ka4€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT
0 KpUTEPUSIM, CPOPMYITUPOBAHHBIM YYACTHHUKAMU B3aUMOJCHCTBHUSL.

PeryasiTuBHbIe yHHBepcaJbHble Y4eOHbIe JeiicTBHSA

Camoopranuszanmsi:

CaMOCTOSITEJIbHO COCTABJIATh IUJIaH, aJTOPUTM pELIeHHs 3aJauyd (WIK €ro 4YacTh),
BBIOMpATh croco0 pemeHuss ¢ Y4ETOM MMEIOLIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATh BAPUAHTHI PELIECHUN C y4ETOM
HOBOH MH(pOpPMaIUH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

BJIaJCTh criocodamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA MpOLECCa U PE3yJIbTaTa PCIICHUA
MaTeMaTHYEeCKOMH 3aga4u,



® IIpeABUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPU PEIICHUU 3aJa4d, BHOCUTH
KOPPEKTHBBI B JICATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, HAWJCHHBIX OMIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

® OLIEHUBATh COOTBETCTBUE pE3yJbTaTa JEATEIBHOCTH MOCTABJICHHOM LIEJIM U YCIOBHSM,
OOBSICHATH MIPUYUHBI JOCTHKEHHS MJTM HETOCTHKEHUS LIEJIH, HAXOAUTh OIINOKY, 1aBaTh
OILICHKY IPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K xonmy oOyuenuss B 7 KJjacce OOydarOUIMICA TIOJYYUT CIEAYIOIIUE NPEIMETHBIC
pe3yIbTaThl:

PacniozHaBaTh M3ydeHHBbIE TeOMETpUYECKHE (UTYpBI, ONPEAENsATh HMX B3aUMHOE
pacrnojio’)keHue, n300pakarb TeoMeTpuyecKue (UIypbl, BBIIOJHATH UYEPTEXKU IO YCIOBUIO
3amaun. M3MepsTh JWHEWHbIE W YTJIOBBIE BEJIWYMHBI. PermaTh 3amauvl Ha BBIYUCIICHHE JJTUH
OTPE3KOB U BEJIMYUH YIJIOB.

Jlenatb TpyOyIO OIICHKY JIMHEWHBIX W YTJIOBBIX BEJIMYHH MPEIMETOB B PEaTbHOMN KU3HH,
pa3MepoB NMPUPOAHBIX 00BEKTOB. Paznuuare pasmMepsl 3TUX 0OBEKTOB IO MOPAIKY BEINYHHBI.

Crpouth 4epTekH K FTeOMETPUUECKUM 3a/1a4aM.

[lonb3oBaThbcsi NpU3HAKAMU pPaBEHCTBA TPEYrOJbHUKOB, MCIONb30BaTh IPU3HAKH U
CBOMCTBa paBHOOEAPEHHBIX TPEYTrOJIbHUKOB MPHU PEIICHUH 3a/1a4.

[IpoBOIUTH TIOTHYECKHE PACCYXACHUS C UCTIOJIF30BAHUEM T'€OMETPUUYECKIX TEOPEM.

[lonb3oBaThcsi TpHU3HAKAMU PaBEHCTBA MPSAMOYTOJbHBIX TPEYrOJIbHUKOB, CBOMCTBOM
MEJHMaHbl, MPOBEIEHHOW K THUIOTEHY3€ MPSAMOYrOJbHOTO TpPEYrojdbHHKA, B pEIICHUU
reOMEeTPUYECKUX 3aa4.

Onpenenars napamiedbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pazyeT ¢ HUMHU
cekymas. OnpenensiTh NapauieIbHOCTh MPSAMBIX C TIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJHOM MPSAMOM JIO TOUEK APYTrou mpsiMOM.

Pemate 3agaun Ha kieT4yaton Oymare.

[IpoBOIUTH BBIYUCICHUS W HAXOAWUTh YHUCIOBbIE U OyKBEHHbIE 3HAYCHHS YIJIOB B
reOMETPUYECKUX  3a7jayaX C  HCIOJb30BAaHUEM CYMMBbI  YIJIOB  TPEYrOJIbHUKOB U
MHOTOYT'OJILHUKOB, CBOMCTB YIJIOB, OOpa3OBaHHBIX MpPH IEPECEUECHUU IBYX MapaieIbHbIX
MpSMBIX cekyllei. PemaTs npakTuyeckue 3ajauu Ha HAX0XKJICHUE YTIIOB.

Brnagets nmoHATHEM T€OMETPUYECKOTO MECTa TOUEK. ¥ METh ONpPEeAeNsTh OMCCEKTPUCY yria
U CEepeMHHBINA NEPICHIUKYISAP K OTPE3KY KaK FTeOMETPHUECKHUE MECTa TOUCK.

@opMyIHpOBaTH OMPEACTCHUSI OKPYKHOCTH M Kpyra, XOpJbl M TUaMeTpa OKPYKHOCTH,
M0JIb30BATHCSI UX CBOMCTBAMU. Y METh IPUMEHSTh 3T CBOWCTBA IPU PEILICHUH 3a4au.

Brnagers moHsATHEM OMUCAHHOW OKOJIO TPEYroJIbHUKA OKPYKHOCTH, YMETh HaXOAWTh €&
tentp. [lonp3oBaThcs akTaMu 0 TOM, YTO OMCCEKTPUCHI YIJIOB TPEYTOJIbHHUKA MEPECEKAIOTCS B
OJIHOW TOYKE, MU O TOM, YTO CEpPEAUHHBIE NEPIECHIUKYISPbl K CTOPOHAM TPEYroJIbHUKA
MEPECEKAIOTCS B OAHOM TOUKE.

Brnagete mnoHsATMEM KacaTeIbHOM K OKPYKHOCTH, TIOJIb30BaTbCs TEOPEMOMl O
MEePIEHAUKYIISIPHOCTH KacaTeJIbHOM U paanyca, MPOBEIEHHOTO K TOUKE KACAHMUS.

[Tonp30BaTbcsi MPOCTEHIIMMU T€OMETPUUYECKMMU HEpPABEHCTBAMHU, IMOHMMAaTh MX
MPaKTUYECKUM CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKUE MTOCTPOEHUS C MTOMOILBIO [IUPKYIS U TUHEHKHU.



K xonHmy oOydenus B 8 kJjacce oOyJarommuiics TOTYYHT CIEAYIONUE IPEAMETHBIC
pe3yJabTaThl:

Pacnio3naBath OCHOBHBIE BHJbl YETHIPEXYTOJILHUKOB, UX 3JIEMEHTHI, MOJb30BaTHCA HX
CBOMCTBAMM MPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

[IpuMeHsTh CBOWCTBA TOYKM TIEPECEUCHMs] MEIUaH TpPEYroJibHUKa (LIEHTpa Macc) B
pelieHnu 3a1ay.

Bragets nonsiTueM cpeHel JIMHUM TPEYroJbHUKA W TpaIelud, TPUMEHATh UX CBOMCTBA
IIpYU pElIeHUMM reoMerpudeckux 3angad. llosmb3oBatecsa Tteopemoit dasleca M TEOpeMoO O
MPOTNIOPIUOHATBHBIX OTPE3KaX, MPUMEHSITh UX JUIS PELICHUS MPAKTUUECKHUX 3a]1a4.

[IpuMeHsTh MpU3HAKK MTOA00HUS TPEYTOJIBHUKOB B PEIIEHUH T€OMETPUYECKUX 3a/1a4.

[Tonw3oBatbest Teopemoit Iludaropa mns pemieHUs: Te€OMETPUUECKHX U TPAKTUYECKHUX
3amad. CTpoUTh MaTEMATUYECKYI0 MOJENIb B MPAKTHUYECKUX 3a/auyax, CaMOCTOATENILHO JeaTh
YepTEX U HAXOIUTh COOTBETCTBYIOIIUE JJIUHBI.

Brnanets moHSTHSIMU CHHYCAa, KOCHHYCAa M TaHT€HCAa OCTPOTO yria MpsSMOYroJIbHOTO
TpeyronbHuKa. [1071630BaThCs 3TUMU MOHATUSAMH TSI PEIICHUS PAKTUYECKUX 3a1ad.

Beruucnsate  (paznuyHBIME - criocOOaMM) — IJIOMIAAL  TPEYroJbHUKA W TIJIOMIATH
MHOTOYTOJIbHBIX ~ Quryp (TOJIB3ysACh, TI€ HEOO0XOaUMO, KaubKymsiTopoM). [IpumeHsaTs
MOJTyYCHHBIC YMEHHUS B MPAKTHYECKUX 3a/1a4ax.

BrnageTts MOHATHSMU BIHUCAHHOTO M IEHTPAJIBHOTO YIjia, HWCIOJB30BaTh TEOPEMBI O
BMHMCAHHBIX yriaX, yriiax MEXIy XOpAaMH (CEKYIIMMH) U yIiie MEXAy KacaTelIbHOW M XOPAoH
MIPU PEIICHUH TEOMETPUUECKHUX 3a/1a4.

Bnagerp moHsATHEM OMHMCAHHOTO YETHIPEXYTOJIbHHUKA, MPUMEHSATH CBOMCTBA OMHCAHHOIO
YeThIPEXYrOJIbHUKA TP PEIICHUU 3aau.

[IpuMeHSTh MoJlydeHHBbIE 3HAHUS HAa MPAKTHKE — CTPOUTh MAaTeMaTUYECKUE MOJAETH JUIs
3a/1a4 peajbHOM KU3HU U MPOBOAUTH COOTBETCTBYIOLIUE BHIYMCIEHHS C IPUMEHEHHEM MO00us
Y TPUTOHOMETPHH (ITTOJIB3YSCH, T/Ie HEOOXOAMMO, KAIBKYISITOPOM).

K xonmy obOydenus B 9 kJjacce oOydaromuiicss HOJYYUT CIEAYIOIIUE TNPEAMETHbBIE
pEe3yNIbTaThI:

3HaTh TPUTrOHOMETpUYECKUE (YHKIHMH OCTPBIX YIVIOB, HAXOAWTh C HMX IOMOUIbIO
pa3IMyYHbIE  AJIEMEHThl  IPSIMOYIOJIBHOTO  TPEYroJbHUKAa  («pelleHHe  MPSIMOYrOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KaNbKYISATOpA) IJIMHBI U YIJIbl JUISI HETaOIMYHBIX
3HA4YCHMII.

[Tonb3oBatbest hopMynaMu MPUBEIEHUS K OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUIS HAXO0XACHUS COOTHOIIEHUN MEX]Ty TPUTOHOMETPUUYECKUMU BETMYUHAMHU.

Hcnonb3oBaTh T€OpeMbl CHHYCOB U KOCHHYCOB JUISl HAXOXKICHUS PA3IUYHBIX SJI€MEHTOB
TPEYroJibHUKA («pelleHHue TPEyroJbHUKOBY»), MPUMEHATh HX HpPU PEIICHUU TeOMETPUUYECKHX
3a/ad.

Brnanets nousaTHsAMH MpeoOpa3oBaHus NOJ00US, COOTBETCTBEHHBIX 3JIEMEHTOB MOJ0OHBIX
¢uryp. [Tonp30BaThCs cBOKWCTBaMU MOAOOMS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH ATUHBI U
HaXOJHUTh YIIbl Y OA0OHBIX (uryp. [IpuMeHsaTs cBoiicTBa MOA0OMS B MPAKTUUYECKUX 3a/1adax.
YMeTh NpUBOAUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonp30BaTbCst TEOpEMaMH O MPOU3BEAECHUU OTPE3KOB XOPJH, O MPOU3BEACHHH OTPE3KOB
CEKYILHX, O KBaJIpaTe KacaTeabHOM.

[Tonp3oBaThcsi BEKTOpamH, MOHWMATh WX TEOMETPUUECKHA U (U3HUECKUN CMBICT,
MPUMEHSITh UX B PEHICHHH TEOMETPUYECKUX U (u3ndeckux 3amad. [IpuMeHsTh CKalspHOE
MPOU3BEICHUE BEKTOPOB ISl HAXOXKACHUS JJIMH U YIJIOB.



[lonb3oBaTbcsi METOJOM KOOPAMHAT HA IIJIOCKOCTH, IPUMEHSATh €ro B pElICHUU
Ir€OMETPUYECKUX U MPAKTUYECKUX 3a/au.

Bnagers moHATHSAMU NPaBUIBLHOIO MHOTOYTOJIbHHMKA, JIMHBI OKPYKHOCTH, JUIMHBI Iyr'd
OKPY)KHOCTUM M DPaJMaHHOW Mepbl yria, yMETb BBIYMCIATH IUIOLIAAb Kpyra U €ro 4acreil.
[IpuMeHATh NOTy4YEHHbIE YMEHHS B IPAKTUUECKUX 3a7a4ax.

Haxomute ocu (M UEHTPH) CUMMETpPUU (QHUTYP, TPUMEHSTH JBMKEHHS TUIOCKOCTH B
MPOCTEUIINX CITyqasiX.

[IpyuMeHATh MoJlydeHHbIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJETH JUIs
3aJa4 peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM 11010015
Y TPUTOHOMETPUUYECKUX (PYHKIUH (MOIB3YSCh, 1€ HEOOX0IUMO, KAIbKYIISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBanmue pa3jesioB U TeM undposbie
Ne n/n P Konrpoabnbie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
[Ipocreimme reome eCKHe
p TUI/IHH/I reoMeTpuyeckue puryper u BuGmorexa LIOK
1 UX CBOMCTBa. MI3MepeHne reomeTpudecKux 14
https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6moreka [IOK
2 T 22 1
PEYrobHiId https://m.edsoo.ru/7f415e2e
3 [TapamnensHble IpsIMBIE, CyMMa YIJIOB 14 1 bubnuoreka [IOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U KpyT. ['eoMmeTprueckue 14 1 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [IOK
5 I1 606 4 1
OBTOPEHHE, 0DODINCHIE SHAHHE https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIIACC

KosnnuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHnoBanue pa3jesioB U TeM undposbie
Ne n/n P Konrpoiasbubie | IIpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
. bubnuoreka [JOK
1 q 12 1
CTRIPEXYTOTLHIKH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MIPOMOPIIMOHANBHBIX OTpe3Kax, MOJI00HbIE 15 1 brbmmorexa [OK
P ’ https://m.edsoo.ru/7f417e18
TPEYroJIbHUKA
[Tnomane. Haxoxnenne momanein
3 Tpe HIOJ'IHI)HI/IKOB " JI\I/IHOFO OJEHHLIX ¢ur 14 1 bubamorera LOK
peyr a P- https://m.edsoo.ru/7f417e18
[Tmomaau mogoOHBIX HUryp
4 Teopema IIudaropa u Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHbie
5 OIHMCAHHBIE YETHIPEXYTrOJIbHUKH. 13 1 bubnuoreka [JOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
. bu6mmoreka [JOK
6 I1 606 4 1
ORTOPCHHE, QLODIEHHE SHAHI https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0



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

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne n/m P Konrtpoiasbubie | IIpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnuorexa [JOK
CHUHYCOB. PenieHue TpeyroJbHIUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3zoBanue nmogobus. Metpuueckue 10 1 bubnnorexa [JOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
3 B 12 1
SITOPH https://m.edsoo.ru/7f41al2c
4 JlexapTOBBI KOOPIMHATHI HA TNIOCKOCTH 9 1 bubnmorexa [JOK
P PA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKY. JlJTHHA
5 OKPY>KHOCTH U ILIOLIAAb Kpyra 8 Bubmmorexa [JOK
Py Hl HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanei
bu6mmoreka [JOK
6 6
JlBIDKEHNS LIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 7 5 bu6mmoreka [JOK
3HaHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 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

IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM

OBPA3OBATEJIbHOM ITPOT PAMMBI
7 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHLbIC PE3yJIbTAaTbhbl 0OCBOCHUA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

6

I'eomerpus

6.1

Pacnio3naBate M3ydeHHbBIE T€OMETpPUYECKHE (DUTYPBI, ONPEeNneNiaTh UX
B3aMMHOE€ PpAaCIOJIOXKEHHE, H300pakaTh TI'e€OMETpUYECKue (QUrypHl,
BBINIOJIHATh YEPTEKM MO YCIOBHUIO 3a1aud. M3MmepsATh JNHMHEHHBIE U
YIJIOBBIE BEJIMUMHBI. PemaTe 3a1aun Ha BBIYUCIICHUE JIJIMH OTPE3KOB U

BCJIMYMH YI'JIOB

6.2

Henarb rpyOyro OIEHKY JIMHEWHBIX M YIJIOBBIX BEJIIMUUH MPEIMETOB B
peanpbHON KWU3HH, pa3sMepoB MPHUPOIHBIX OO0BEKTOB. Pazmuuarh

PasMEPEBI OTUX 00BEKTOB 11O MOPAAKY BECIIUYNHBL

6.3

CTpouTh 4epTexn K reOMETPUUECKUM 3aa4am

6.4

[Tonp30BaThCsi MpU3HAKAMHU PABEHCTBA TPEYTOJILHUKOB, UCIIOJIb30BaTh
MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYrOJIbHUKOB MPU PELICHUU

3a1a4

6.5

[IpoBoauTh  JOTHMYECKHE  PACCY)KIEHUS  C  HCHOJIb30BAaHUEM

TE€OMETPUIECKUX TEOPEM

6.6

[Tonb3oBatbes IpU3HaKaMu paBeHCTBa MPSIMOYTOJIBHBIX
TPEYrOJbHUKOB, CBONCTBOM MEAMAHBI, MPOBEAEHHONW K THUIOTEHY3E

IIPAMOYT'OJIBHOI'O TPEYIroJbHUKA, B PEHICHUN I'€COMETPUICCKUX 3ada4

6.7

Onpenensats napamieIbHOCTh MPSMBIX C IMOMOIIBIO YIJIOB, KOTOPHIE
oOpa3yer ¢ HUMH cekymas. OnpeneisaTh MapauieIbHOCTh MPSMBIX C
MOMOIIBIO PAaBEHCTBA PACCTOSHHUI OT TOYEK OJHOW MPSMOIl IO TOYEK

JIpYyrou npsmou

6.8

Pemars 3a7aumn Ha KJIeT4aTon 6YM8.F€

6.9

HpOBOI[I/ITL BBIYMCIICHHUA MW HaXOIWTh YHCIOBBLIC U 6y1(BeHHLIe
3HAYCHHA YIJIOB B TCOMCTPHUYCCKUX 3aJadaX C MHCIOJIb30BAHUCM
CYMMBI YIJIOB TPCYTrOJIbHHUKOB W MHOTI'OYT'OJIbHHKOB, CBOICTB YIJIOB,
O6paSOBaHHLIX npu MNEpeCCUCHUN [IBYX MaAPAJUICIIBHBIX MPAMBIX

ceKymeﬁ. Pemate MPAaKTUYCCKUC 3a/1aY1 HA HAXOKACHHUC YIJIOB

6.10

Brnanets IIOHATHEM reoMEeTpUICCKOIo MECTa TOYCK. YMmeTh

onpeneniaTh OUCCEKTPUCY yIila M CEepeMHHBIA TNEPHEeHIUKYIIp K




OTPE3KY KaKk FT€OMETPUYECKUE MECTa TOUEK

@opMyIMpOBaTh ONPEICIICHUS OKPYKHOCTM M Kpyra, XOpIel U

6.11 JMaMeTpa OKPYKHOCTH, IIOJb30BaThbCSI MX CBOMCTBAaMH. YMETh
MPUMEHSATH 3TU CBOMCTBA MPH PELICHUH 3a/1a4
Bragets moHSITHEM OMMCAHHOW OKOJIO TPEYrOJbHUKA OKPY>KHOCTH,
yMeTh HaxomuTh e¢ meHTp. [lomp3oBarbest (akraMu O TOM, HTO
6.12 OMCCEKTPHUCHI YTIIOB TPEYTOJbHUKA MEPECEKAIOTCS B OJTHON TOYKE, U O
TOM, YTO CEpeAUHHBIC MEPHEHJAUKYISIPHl K CTOPOHAM TPEYTrOJbHHUKA
MEPECEKAIOTCS B OJTHOM TOUKE
Brnagets mOHATHEM KacaTeNbHOM K OKPYKHOCTH, TIOJB30BAThCS
6.13 TEOPEeMOM O TMEpPHEeHIUKYSIPHOCTH KacaTeJbHOM U pajauyca,
MPOBEAEHHOTO K TOUKE KacaHUs
6.14 [Tonp30BaThCcsi TPOCTEUITUMU TEOMETPUUECKUMH HEPABEHCTBAMHU,
' MMOHUMATh UX TMPAKTUICCKUN CMBICIT
6.15 [IpoBOANTE OCHOBHBIE TEOMETPHUYECKHE IMOCTPOCHHSI C TOMOIIBIO
. LUPKYJIS U JTUHEUKU
8 KJIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NpoBepPSIEeMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHusl
pe3yJabTara
6 I'eomerpus
. Pacno3sHaBath OCHOBHBIE BUJbI YETBIPEXYIOJIBHUKOB, UX 3JIEMEHTHI,
' M0JIb30BaThCS UX CBOMCTBAMU NP PELICHUU F€OMETPUUYECKUX 3324
6.9 [IpuMeHATh CBOMCTBA TOYKM IMEPECEUYECHHUS] MEIAUaH TPEYroJIbHUKA
. (TIeHTpa Macc) B pelieHuu 3a1a4y
Brnagets mnoHsiTHEM cpenHEH JIMHUM TPEYroJIbHUKAa M Tpamneuuw,
6.3 NPUMEHATh HX CBOMCTBA MpPU PEIIEHHMH T'E€OMETPUYECKHUX 3ajad.
. [Tonp3oBatbes Teopemoit daseca U TEOPEMON O NMPONOPLIMOHATIBHBIX
OTpPE3KaX, IPUMEHSTh UX JUISl peIIEHUs MPAKTUUECKHUX 3a/1a4
6.4 [IpumeHsaTh mNpu3HAKKH TOA00MS  TPEYTOJIBHHUKOB B pEIICHUU
. FEOMETPUUECKHX 3a]1a4
6.5 [Tonp3oBatbest Teopemoit [ludaropa mist perieHnss reOMETPUIECKUX U




MMPAKTUICCKUX 3aaad. CTpOI/ITB MaTEMaTUYCCKYIO MOJCIIb B
MPAKTUYCCKUX 3adavdax, CaMOCTOATCIbHO ACJIAaThb qepTéxc N HaXOJHUTb

COOTBCTCTBYIOIIHEC NJIMHBI

6.6

Biagete noHATHMSMM CHHYCAa, KOCHMHYCAa M TaHIE€HCAa OCTPOrO yrja
IPSIMOYI'OJIBHOIO TPEYroJibHUKA. [l0JIb30BaThCA 3THUMHM NOHATHIMU

I PCIICHUSA MMPAKTUYCCKUX 3a1a4

6.7

Boruucasate (pa3nudHbIMUA - CIIOCOOAMM) TUIOMIAAL TPEYTOJbHUKA U
IUIOUIAAM  MHOTOYTOJBHBIX Guryp (moJib3ysich, TJe HE00X0AUMO,
KabKyIATOpoM). [IpUMeHsSTh MOJIydYeHHbIE YMEHHS B IPAKTHUECKUX

3agadax

6.8

BitageTs MOHATHAMM BIMCAaHHOTO U LEHTPAJIBHOIO yIrila, UCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yIiaxX, yrilax MeXAy XOopAaMu (CEeKyIHMH) U
yrie MeXIy KacaTeJIbHOW M XOpJOM NpPHU PEHICHUH T'€OMETPUYECKUX

3a7a4

6.9

B.]'Ia)IeTI) IIOHATHUEM OIIMCAHHOTI'O '—ICTBIpéxyFOHBHI/IKa, IIPUMCHATH

CBOMCTBA OIMCAHHOTO YETHIPEXYTOJbHUKA IIPH PELICHUH 3a]a4

6.10

[IpuMeHsTh TMONMy4YeHHBIC 3HAHWUS HA TPaKTUKE — CTPOUTH
MaTeMaTHYEeCKUE MOJEIH IS 33a/lad PeabHOW JKM3HU W TIPOBOUTH
COOTBETCTBYIOIIIME BBIYUCICHUSA C TPUMEHEHHEM TIOJM00MS |

TPUTOHOMETPHH (TIOJIB3YSCH, TA€ HEOOXO0IUMO, KATBKYISITOPOM)

9 KUIIACC

Kon
NpoBEPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKUE (PYHKLHU OCTPBIX YIJIOB, HAXOAUTh C MX
IIOMOUIBIO PA3JINYHBIE DJIEMEHTBHI IPSIMOYTOJIBHOTO TpPEYroJIbHUKA
(«pemieHne  MpSIMOYTOJBHBIX  TPEYroJibHUKOB»). Haxomute (¢

IMOMOIIBIO KaJ'ILKyJ'IfITOpa) JAJIMHBI U YTJIbL JJI4 HETAOIMYHBIX 3HAUYECHHUH

6.2

ITonp30oBaThCs (l)OpMyJ'IaMI/I MMPpUBCACHUA )51 OCHOBHBIM
TPUTOHOMCTPUYCCKHUM TOXKACCTBOM JUIA HAXOXIACHUA COOTHOIIICHUMN

MCKIAY TPUTOHOMETPUYCCKUMU BCIIMUNHAMUA




6.3

Hcnonp30Barh TEOpPEMBI CHHYCOB M KOCHUHYCOB [UIsl HAXOXICHUS
Pa3IUYHBIX AJIEMEHTOB TPEYIOJbHUKA («PELIEHUE TPEYrOJbHUKOBY),

MNPUMCHATH UX ITPU PCIHICHUH TCOMCTPHUICCKUX 3a/1a1

6.4

Bnanerr monsTMSIMU TpeoOpa3oBaHUS MONOOMS, COOTBETCTBEHHBIX
JIEMEHTOB TMOA00HBIX (uryp. Ilosb30BaThcst CBOMCTBAMH TIOJOOMS
IPOU3BOJILHBIX (PUTYP, YMETh BBIYHMCISTH UIMHBI U HAXOIUTH YIIIBI Y
noo0HbIX ¢(uryp. IlpumeHsTs cBoiicTBa MOAOOHMS B MPAKTUYECKUX
3aja4ax. YMeThb NPUBOJUTH MPUMEPbl MOJOOHBIX (GUIYyp B

OKpY’KaIoIlleM MUpe

6.5

[Monb3oBaThcss TEOpeMaMH O MPOU3BEJCHUH OTPE3KOB XOpA, O

MIPOU3BEICHUH OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHON

6.6

[lonp30BaTbCcst BEKTOpaMH, MOHMMAThb WX TEOMETPUYECKUH U
(bu3nueckuit CMbICH, TPUMEHATh UX B PEIICHUH T€OMETPUUYECKUX H
¢busnueckux 3amad. [IpuMeHSATH CKalsipHOE NMPOU3BEACHHUE BEKTOPOB

JJId HAaXOXKACHUA IJIMH U YTJIOB

6.7

Ilonp30BaThCs MCTOAOM KOOpAWHAT Ha IINIOCKOCTH, IMIPUMCHATH €0 B

PEIICHHUHU TCOMETPHUICCKUX U MMPAKTUYCCKUX 3aaa4

6.8

Bnagerp NOHATHSIMM — TPAaBUJIBHOTO  MHOTOYTOJbHUKA,  JUTMHBI
OKPY)KHOCTH, JUIMHBI AYT'M OKPY)KHOCTHM U paJMaHHON Mepbl yria,
yMeTb BBIYMCIATH IUIOHIaAb Kpyra W ero uacred. Ilpumensars

IMOJIYYCHHBIC YMCHU B IIPAKTHYCCKUX 3ajladyax

6.9

Haxonutb ocu miu HeHTpbl CUMMETPUH (DUTYD, TPUMEHSTH JBUKCHUS

IIJIOCKOCTHU B HpOCTCfII.HPIX ClIydasx

6.10

[IpumensTh moNy4yeHHbIE 3HAHUS HA MPaKTHKE — CTPOUTH
MaTeMaTHYeCKUe MOJENU JUIsl 3a1ad pealbHOW KU3HU U MPOBOIUTH
COOTBETCTBYIOILIME BBIUMCICHUS C TNPUMEHEHHEM TNoao0us U
TPUTOHOMETpUUECKUX (GYHKIUH (MOJB3yAch, Tae HEoOXoauMmo,

KaJIbKYJISATOPOM)




MHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KITACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
6 I'eomerpus
Havansneie nonsatus reomerpun. Touka, npsmas, OTPe30K, Jyd. YToJ. Buael
6.1 yrioB. BeprukansHele M cMexHblEe yribl. buccekrpuca yria. Jlomanas,
MHOTOYrojpHUK. [[apamienbHOCTh ¥ NEPIEHANKYISIPHOCTD IPSIMBIX
6.9 Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOWCTBA OCEBOH CHMMETPHH.
' [IpuMepsl cUMMETPHUH B OKPYKAIOIIEM MUPE
6.3 OcCHOBHBIE TOCTPOCHHSI C MOMOUIbIO HUPKYJAS W JUHEHKU. TpeyrosibHUK.
' BricoTa, meaunana, OuccekTpuca, Ux CBOMCTBA
6.4 PaBHOOepeHHBIE UM pPAaBHOCTOPOHHUN  TpeyroibHUKU. HepaBeHcTBO
' TPEYroJIbHUKA
65 CpoiicTBa W TpU3HAKKM PaBHOOENPEHHOTro TpeyroyibHUKa. [lpusHaku
' PaBEHCTBA TPEYTOJIBHUKOB
6.6 CBoiCTBa U MPU3HAKH NapaJUIENIbHBIX MPsAMbIX. CyMMa yrioB TpeyroJjbHHUKa.
' BaemHue yriel TpeyrojbHUKa
[IpsimoyronpHbiii  TpeyroiabHUK. (CBOMCTBO MEOUaHbl MPAMOYTOJBHOTO
6.7 TPEYrOJbHUKA, MPOBENEHHOW K runoreHyse. IIpusHakum paBeHCTBa
' IPSIMOYTOJIBHBIX TPEYTOJBHUKOB. IIpSIMOYroJbHBII TPEYrOJIBHUK C YIIIOM B
30°
HepaBencTBa B reoMeTpuy: HEPAaBEHCTBO TPEYrOJIBHHKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopeMa O OojblleM yriie © OOJbIIeH CTOpPOHE
TpeyrojabHukKa. lleprienauKynsap 1 HaKJIOHHAs
6. I'eomerpuueckoe mectro Touek. buccekTpuca yriia M CepeIMHHBIN
' NEPIEHIUKYJIAP K OTPE3KY KaK F€OMETPUUECKUE MECTA TOUYEK
OkpyXHOCTb W Kpyr, XOpAa M JUaMeTp, HuX CBoOlcTBa. B3auMHoe
6.10 paclojoKEHUE OKPY)KHOCTM M mnpsaAMod. KacarenbHas u cekymas K
OKPY>KHOCTH
6.11 OxpyXHOCTb, BIUCaHHas B yroj. BrucaHHas W oONMCaHHas OKPYKHOCTH
. TPEYTrOJIbHUKA
8 KUIACC
Kon ITpoBepsieMblii 3JIEMEHT COACPKAHUS
6 I'eomerpus
6.1 UYerplpéxyrosbHuku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA




6.2 [IpsiMoyroabHUK, poMO, KBapaT, UX MPU3HAKH U CBOMCTBA
6.3 Tpaneuus, paBHOOOKast Tpamnelys, e€ cBoiicTBa U Mpu3Haku. [IpsmMoyroabHas
' Tpaneuus
6.4 Meron yaBoenuss Menuansl. LlenTpansHas cummerpus. Teopema Paneca u
' TEOpeMa O MPONOPLUOHAIBHBIX OTPE3KAX
6.5 Cpennue TMHUM TPEYroJbHUKA U Tpanenuu. LlenTp macc TpeyroiabHuKa
66 [Momobue TpeyronpHUKOB, KO3 ¢umueHtT moxobus. I[lpusnaku moOH0OHS
' TpeYroJabHUKOB. [IpruMenenue noqo0us npu pereHny NpakTHYecKuX 3a1a4
6.7 @opmynbl U IUIOIIAJM TPEYroJibHUKA, THapajjenorpamMma, pomba u
' Tpaneuuu
6.8 CpoiictBa miomaneil reomerpuueckux ¢uryp. OTHomeHHe IUIOIIaaei
. MoI00HBIX puUTyp
6.9 Brrurcienue miomanaei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
' MPaKTUYECKUX 33734
CuHyC, KOCHHYC, TaHT€HC OCTPOTO yIJIa MPSMOYTOJIbHOTO TPEYroJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKAECTBO. TpUrOHOMETpUYECKUE
¢bynakuun yrios B 30°, 45° u 60°
6.1 Brnucannble ¥ IEHTpaibHbIE YIJIBI, YroJl MEXAy KacaTelbHOW U XOpHAoil.
' VYTIbl MEXIY XOpJIaMU U CEKYITUMU
6.13 Brnucanubie 1 onMcaHHbBIE YETHIPEXYTOJILHUKH
6.14 B3anmHoe pacnonokeHue JBYX OKpy:xkHocTei. Kacanue OKpyXKHOCTEH.
' OO1ue kacaTelbHbIE K ABYM OKPYKHOCTSIM
9 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
6 I'eomeTpus
6.1 Cunyc, kocunyc, Tanreic yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
. TOXKJ1ECTBO. POPMYIIBI IPUBEIACHMUS
Pemenune tpeyronbHuKOB. Teopema KOCMHYCOB M TeOpeMa CHHYCOB. Pemenue
6.2 MIPaKTUYECKUX 3a/lad C MCIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB M TEOPEMBI
CHUHYCOB
6.3 [Ipeob6pazoBanue nogoous. Ilogobre COOTBETCTBEHHBIX AIEMEHTOB




Teopema 0 nmpou3BeAEHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUHN OTPE3KOB

o4 CEKYILUX, TEOPEMa O KBaJpaTe KacaTeJIbHOU
Bexkrop, uMHa  (MOJIyJIb) BEKTOpA, COHAIIPABJICHHBIE  BEKTOPBHI,
65 IPOTUBOIIOJIOXKHO HAalpaBJICHHbIE BEKTOPBl, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONIEpALlMU HaJl BEKTOpamu. PasnokeHue BeKTopa 1o AByM
HEKOJUIMHEAPHBIM BEKTOpaM
6.5 Koopnunats! Bekropa. CkansipHOE NPOU3BEIECHUE BEKTOPOB, IIPUMEHEHUE IS
' HaX0XJAECHUS JUIMH U YTIIOB
JlexapTOBBI KOOPJAMHATHI HA IUIOCKOCTH. YPAaBHEHMS INPSMOM M OKPYKHOCTH B
6.7 KOOpJIMHATaX, MepeceueHne OKPYKHOCTEH U MpsMbIX. MeToa KOOpIUHAT U €ro
MIPUMEHEHHE
6.8 [IpaBuIBHBIE MHOTOYTOJIBHUKH
6.9 JlnvHa okpyxHOCTH. ['pajtycHast U paguaHHasi Mepa yria, BBIYUCICHUE JUTUH YT
' OKpPY>KHOCTEH
6.10 [Tnomane kpyra, CeKTopa, CerMeHTa
6.11 JIBI)KEHUSI IUIOCKOCTM W BHYTPEHHHE CHMMETpUM (Uryp (dIeMeHTapHbIe

npeacrasieHus). [lapamnenbusiii nmepeHoc. [ToBopor




IMPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHON MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPEIMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl 0CHOBHOT0
o0uiero oopazopanusi Ha ocHoBe PI'OC

YMeHHne onepupoBarbh IOHATHUSAMH: MHOXKECTBO, IIOJIMHOXKECTBO,
onepaluy HaJ MHOXECTBAMM; YMEHHE OIIepUpOBaTh IOHATUAMM:
rpad, cBs3HBIA Tpad, IEpeBO, IHUKI, MPUMEHATh UX HPU PEUICHUU
3aja4; yMEHHE HCI0JIb30BaTh ITpapUuecKoe MpPeACTaBICHUE MHOKECTB
JUIsl OTIMCAHUs PEAIBHBIX IIPOLIECCOB U SBJICHUM, PU PELICHUM 33]1a4

U3 JIpYTUX y4eOHBIX IPEIMETOB

YMeHne onepupoBaTh MOHATUSAMM: ONPENEICHUE, aKCHOMA, TEOPEMA,
JI0Ka3aTelIbCTBO; YMEHUE pACIO3HAaBaTh HWCTHUHHBIE W  JIOXKHBIE
BBICKAa3bIBaHUSA, NPHUBOJIUTH INPHUMEPBl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBaAHWA U OTPUIIAHHA BBICKa3bIBAaHIUH

YMeHne ornepupoBaTh TMOHSITHSAMHU: HATypaJdbHOE YHCIIO, TPOCTOE H
COCTaBHOE YHCJIO, JEIMMOCTh HATypaJbHBIX YHCEN, MPU3HAKU
JEIMMOCTH, 1I€JI0€ YHUCIO0, MOIYlb 4YHcia, OOBIKHOBEHHas Ipo0b U
necsiTuuHasi poOb, CTaHAAPTHBIA BUJ YHCIA, PAllMOHAIBHOE YHCIIO,
UppalMOHAIbHOE YHWCJIO, apu(MeTHdecKuil KBaJpaTHBIM KOpEHb;
YMEHHME BBIMOJHATH JEHCTBUS C  YWCIaMH, CpaBHUBaTh U
yIOPSAOYMBATh 4YMCIA, TMPEJCTABIATh 4YHCIa Ha KOOPAMHATHOMN
OpsIMOM, OKPYIJISITh YHCIA; YMEHHUE [elaTh NPUKUAKY M OLEHKY

pe3yiabTara BBIYHCIICHUH

YMeHue omnepupoBaTh MOHATHSAMH: CTENEHb C LEJNBIM IOKa3aTelieM,
apudmeTnyecKuil KBaJpaTHBIA KOPEHb, MHOTOUJICH, alredpandeckas
Ipo0b, TOXIECTBO; 3HAKOMCTBO C KOpPHEM HaTypallbHOW CTeleHu
OoJbIlIe EOWHUIIBI; YMEHHE BBINOJHATH pacdyérel MO (dopMynam,
npeoOpa3oBaHus IENbIX, JAPOOHO-PALMOHANBHBIX BBIPAKEHUN U
BBIPOKEHUIN C KOPHSIMH, Pa3JI0KEHHE MHOTOYJICHA Ha MHOXHUTENH, B
TOM 4YHUCII€ C HCIOJIb30BaHHEM (GOpMYyT pa3HOCTH KBaApaToB U

KBaJgpaTa CYMMBI U pa3HOCTHU

YMmenue ONCpUpPOBATh NOHATUAMU: YHUCJIIOBOC PABCHCTBO, YPABHCHUC C
OJIHOH nepeMeHHoﬁ, YHUCJIOBOC HCPABCHCTBO, HCEPABCHCTBO C
HepeMeHHOﬁ; YMCHUC pPCIIATH JIMHENHBIE U KBaJIpaTHBIC YpPaBHCHUA,

I[pO6HO-paI_II/IOHaJ'ILHLIe YpaBHCHHUA C OJHOI HCpCMCHHOﬁ, CHUCTCMBI




JBYX JUHEHHBIX YPaBHCHMI, JIMHEHHbIC HEPABEHCTBA U HUX CHUCTEMBI,
KBaJpaTHbIe ¥ JAPOOHO-pAallMOHANBHBIE HEPAaBEHCTBA C  OJHOM
IIEPEMEHHOM, B TOM YHCJIE IIPU PELICHUH 3a]1a4 U3 IPYrux IIPEAMETOB
U TPAKTUYECKUX 3a/]ad; YMEHHME HCIIOJIb30BaTh KOOPAUHATHYIO
OpSIMYI0O M KOOPJMHATHYIO IIJIOCKOCTH ISl M300pakKeHMsI peleHUil

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (QYHKIHS, Tpaduk QyHKIHHA, HYIH
GbyHKIHH, MIPOMEKYTKHU 3HAKOIIOCTOSIHCTBA, MIPOMEXYTKU
BO3pacTaHusi, YOBbIBaHWs, HauOOJbIIEC W HAUMEHbIEE 3HAYCHUS
GbyHKIWH; YMCHHE OTICpUPOBATH TIOHSATHSIMH: npsiMast
MPOTTOPIIHOHAIBHOCTD, JIMHEHHAST (PYHKIWS, KBaJpaTHUHAs (PYHKIIUS,
oOpaTHas TPOMOPIIMOHAIBHOCTh, MapaboJia, Trurepoosia; yMeHHe
cTpouTh rpaduku GYHKIINUNA, HCTIOIB30BaTh TPa(UKH I OTIPECIICHHS
CBOWCTB TIPOIIECCOB M 3aBHCHUMOCTEH, JJIsi peIIeHus 3a7ad U3 JIPyrux
y4eOHBIX TMPEAMETOB W pPEAbHOW JKU3HHW, YMEHHE BBIPAXKATH

(dhopmynamMu 3aBUCUMOCTH MEXKy BETMUYNHAMUA

Ymenue OIIepUpPOBATH MOHSTUAMH: MOCIIEI0BATEIbHOCTD,
apudmernyeckass U TeoMeTpuyeckass  MPOrPecCUu;  yMEHHE
WCIOJIb30BaTh CBOMCTBa MOCIEAOBAaTEIbHOCTEH, (HOPMYIBI CyMMBI U
oOmiero ujeHa NpH pelIeHUd 3a/ady, B TOM 4YHCIE 3aJad U3 APYTUX

y4eOHBIX MPEAMETOB U PEabHOM KU3HU

YMeHue pemarh 3aaud pa3HbIX TUIOB (B TOM YHCIE HA MPOLIEHTHI,
IO M YacTH, JBUXKEHHE, padoTy, IEHy TOBapOB M CTOMMOCTh
MOKYIIOK U YCIIYT, HaJIOTH, 3a7ja4u U3 00J1acTH yIpaBICHUS JINYHBIMU U
ceMeiiHbIMU  ()MHAHCAMM); YMEHHE  COCTABIIATH  BBIPAKEHUS,
ypaBHEHHUs, HEPaBEHCTBA M CHUCTEMBI IO YCIOBHUIO 3ajauyd,
UCCIIEJIOBATh MOJIyYEHHOE PElICHHE W OIEHMBATh MPaBAOINOI00HOCTD

INOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HNOHATUAMM: (GUrypa, TOUYKa, OTPE30K, MpsiMasd,
Jyd, JIOMaHasi, yroj, MHOIOyrOJbHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIH
U PaBHOCTOPOHHHMH TPEYroJbHUKH, NPSAMOYIOJbHBIH TPEYrOJbHUK,
Me/nuaHa, OMCCEKTpUCa U BBICOTA TPEYrOJbHMKA, UYETHIPEXYTOJIBHUK,
napaujienorpaMM, pomO, TNPsAMOYrOJbHHMK, KBajpar, Tparenus;
OKPY>KHOCTb, KpyT, KacaTelbHasl; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMHU

(I)I/Il"ypaMI/I; YMCHUC pClIaTh 3aJa4yud, B TOM YHUCJIC H3 MOBCEIHEBHOM




JKU3HH, Ha HAXOXJICHUC TCOMCTPHUYCCKUX BCIUMYHMH C IMPHUMCHCHUCM

W3YYEHHBIX CBOMCTB (UTYp U (PakToB

10

YMeHue omnepupoBaTh MOHATHSAMHU: PABEHCTBO (HUIyp, pPaBEHCTBO
TPEYrOJIbHUKOB; I1APAUICIBHOCTh W IEPHEHAMKYJIAPHOCTh IPSMBIX,
YroJd MEXAy MpsAMBIMH, IEPICHIUKYISAP, HAKIOHHAs, IPOEKIUS,
nonobue ¢puryp, noo0HbIE TPEYTrOJbHUKN, CAMMETPHUS OTHOCUTEIHHO
TOYKM M TNPSIMOW; YMEHHE DPACIIO3HABAaTh PAaBEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napamieNbHOCTh M MEPICHINKYIIPHOCTD MPSMBIX B

OKpY’KaloIlleM MUpe

11

YMeHue omnepupoBaTh MNOHATUAMM: JUJIMHA, PAcCTOSIHUE, YIoJ
(BenMuMHA yrja, CUHYC W KOCHUHYC yIJIa TPEYroJbHUKA), IJIOLIAMb;
YMEHHE OLIEHUBATh Pa3MeEpPbI MPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM
MHUpE; YMEHHE TMpPUMEHATh (OpPMyJbl TEepUMETpa U  IUIOIIAIN
MHOTOYT'OJIbHUKOB, JJIUHBI OKPY)KHOCTH M IUIOIIATU Kpyra, oobema
MPSIMOYTOJIBHOTO MapaijieNienuIe1a; YMEHHE NPUMEHSATh NpPU3HAKU
paBEHCTBA TPEYroJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJbHUKA,
teopemy Iludaropa, TpUrOHOMETPHUUYECKHUE COOTHOLICHMS  JUIs

BBIUMCIICHUS JUTMH, PACCTOSTHUM, TUTOIIAACH

12

YMenne wu3o0paxarh IUIOCKME GUTYPHI W HX KOMOHWHAIWH,
MPOCTPAaHCTBEHHbIE (UTYPHI OT PYKH, C TIOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB M JJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY KU

CUMBOJIbBHOMY OITMCAHHIO

13

VYmenune OIICpHUPOBATDH IHOHATHAMMU . MpsAMOYTOJIbHaA CHUCTCMa
KOOpJAUHAT, KOOPAUHATBI TOYKH, BEKTOD, CyMMa BCKTOPOB,
ITPOU3BCACHUEC BCKTOPA HA YHCJIO, CKATIAPHOC IMTPOU3BCIACHUEC BEKTOPOB,
YMCHHEC HCIOJIB30BATb BCKTOPbI M KOOPAWHATHI AJId MPCACTABJICHUA
JAaHHBbIX W PpCEHICHUA 3a4da4, B TOM YHCIIC U3 OPYIrux y‘le6HHX

npeaIMCTOB U peaHLHOﬁ KHN3HU

14

YMeHHe omnepupoBaTh IOHATUAMU: CTOJIOMKOBBIE U  KPYTOBBIE
IMarpaMMbl,  TaONIUIBl, cpeiHee  apu(MeTHueckoe, MeauaHa,
HauOoJplllee M HaUMEHbIIee 3HAYeHHUs, pa3Max 4YUCIIOBOro Habopa;
YMEHUE  U3BJEKaTb, HMHTEPIPETUpPOBaTH M  MpeoOpa3oBbIBAThH
UHpOpMaLMIO, NPEJCTAaBICHHYI0 B TaOMMIlAX M Ha JMarpammax,
OTpaXKarollyl0 CBOWCTBA M XapaKTEPUCTUKU PEAIbHBIX IPOLECCOB U

HBJ'IeHPIfI; YMCHUC pacio3HaBaTb HN3MCHYMBBIC BCJIIMYHHBI B




OKpY’KaroleM Mupe
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YMeHue onepupoBaTh MOHSTHSAMU: CIIyYalHBIA OIBIT (CIy4ailHbIN
SKCIIEPUMEHT), DJIEMEHTApHOE COOBbITHE (PJIIEMEHTAPHBIA HCXO]I)
CIIy9alflHOTO OTBITA, CIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHSI,
YMEHUE HAXOJUTh BEPOSITHOCTU CIYYalHBIX COOBITUM B OIBITaX C
PAaBHOBO3MOKHBIMU JJIEMEHTApPHBIMUA COOBITHSIMU; yMEHHE pellaTh
3a/la4yd METOJOM OpraHM30BAHHOTO Iepedopa M C HCHOJb30BaHUEM
npaBujia YMHOXXCHHS; YMEHHE OIICHUBATh BEPOSITHOCTH PEAbHBIX
COOBITUH W SIBIGHUM, TMOHUMATh POJIb MPAKTUUECKH JOCTOBEPHBIX H
MaJIOBEPOSITHBIX COOBITUH B OKpYXKalOlleM MHpPE U B IKU3HH;
3HAKOMCTBO C TIOHSTHEM HE3aBUCUMBIX COOBITHN; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEII U €TO POJIbIO B MAaCCOBBIX ABJICHHUAX
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YMeHne BBIOMpaTh TOAXOMSIINA WM3YYEHHBIM METON JJIsA pEIIeHUs
3a7a4¥, MPUBOJUTH MPUMEPHl MATEMaTHYECKHX 3aKOHOMEPHOCTEN B
MPUPOJE U KU3HH, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTEMaTUKHU B
HCKYCCTBE, ONHUCHIBaTh OTHEIbHBIE BBIJIAIONIMECS  PE3YJIbTATHI,
MOJIYYCHHBIE B XOJI€ PAa3BUTHUS MATEMaTUKU KaK HAyKH, MPUBOJUTH
MPUMEPHI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB B OT€UECTBEHHOM

Y BCEMHUPHOU UCTOPUH




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA

OI'D 10O MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 Yucna v BBIYKCICHUS

1.1 Harypanbeuble u nensle yncna. [Ipu3Haky 1eNMMOCTH LEIbIX YUCEI

1o OOBbIKHOBEHHBIE M JAECATUYHbIE JpOOM, TMPOLEHTH, OECKOHEYHbIE
' MePUOANYECKUE APOOH

13 PanmonaneHupie uyncna. ApudMeTHUECKHE ONEpaluu ¢ PaluOHATBHBIMHU
' YUCIaMH

14 JelictBurenbHbie uncna. ApudMeTHdeckue omnepanuud ¢ ACHUCTBUTEITbHBIMU
' YUCIIaMH

Le [TpubmmxE€HHBIC BBHIYMCIICHHS, TPABHJIa OKPYIJICHUS, TMPUKUIKA U OIEHKA
. pe3ynbTaTa BIUMCICHUN
2 AnreOpandeckue BbIpaXKEHUS

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

29 Crenenp ¢ uenbiM nokazateneM. CTeneHb C pallMOHAIBHBIM TOKa3aTesieM.
' CBoiicTBa cTENEHU

2.3 MHorousneHbl

2.4 Anrebpaunveckas 1po0b

”E ApudMeTnuecknii  KOpeHb  HATypallbHOW  cTemeHu.  JleWcTBus  C
. apuMeTHYeCKUMU KOPHSIMH HAaTypallbHOM CTETIeHU
3 YpaBHEHHS 1 HEPABEHCTBA

31 Lensle u apoOHO-panmoHanbHble ypaBHeHHs. CHUCTEMBI M COBOKYITHOCTH
. ypaBHEHUH

39 Lensle u apoOHO-panMoHaNbHBIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH
. HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4
4 YucnoBble OCE10BaTEIbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33JaHUS MTOCIIEIOBATETLHOCTEH




Apudpmernueckass U reomerpuueckas mnporpeccuu. Dopmyna CIOXKHBIX

4.2
MIPOIICHTOB
) OyHKIMU
Oynknms, crmocoObl 3amanus ¢(yaknuu. [padux  ¢dyHKuu. OO6nacTh
OTpeNeNieHnusT W MHOXECTBO 3HaueHud ¢(ynkmmu. Hymu  yaxmum.
5.1. [TpoMexxyTKH 3HAKOTOCTOSHCTBA. [IPOMEXYTKH MOHOTOHHOCTH (DYyHKIIWH.
MakcumymMbl W MHHUMYMBI QyHKOuH. Haubonbimee w HawMeHbIIee
3Ha4YeHne (QYHKIIUU HA TPOMEKYTKE
6 KoopannaTs! Ha psAMOM U INIOCKOCTH
6.1 Koopnunatnas npsmas
6.2 JlexapToBbI KOOPAMHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 Ux cBoiicTBa
7.2 TpeyronbHuk
7.3 MHOTOYTOJILHUKHI
7.4 OKpY)XHOCTh M KPYT'
7.5 N3mepenune reoMeTpuIecKux BETHIUH
7.6 BekTopsl Ha MJIOCKOCTH
8 BeposiTHOCTB M cTaTUCTHKA
8.1 OnucarenpHasi CTAaTUCTUKA
8.2 BepostHocTh
8.3 KombOunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr




