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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH M3 OCHOBHBIX PA3EJIOB IIKOJIBHOW MAaTEMAaTHKH,
UMEIOLINI CBOEH LIeNbI0 00€CIeUnTh W3YYEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHHWM W B3aMMHOE pACIOJIOKEHUE, ONMPAECTCS HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO0 JIMHUIO. [[eHHOCTh M3ydYeHus reoMeTpuH Ha ypPOBHE OCHOBHOTO
o011ero o0pa3oBaHus 3aKIIOYAETCS] B TOM, YTO OOYYaIOLIUICS YUUTCS IPOBOJAUTH
JIOKa3aTeJIbHBIE PACCYKJICHUS, CTPOUTD JIOTHYECKUE YMO3aKJIIOUCHHUsI, JOKa3bIBaTh
VICTUHHBIE YTBEPXKACHUS U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCcy’IeHus «OT TPOTUBHOIO», OTIWYaTh CBOWCTBA OT  IPU3HAKOB,
(bopMyIUpOBaTh OOPATHBIE YTBEPKIACHUS.

Bropon 1enpt0 HU3ydeHUs TIE€OMETPUM SBIIACTCSA HCIIOIb30BaHUE €€ Kak
MHCTPYMEHTA NPHU PEIICHUM KaK MAaTEMaTHYECKUX, TaK M IPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCSI B peajgbHOM ku3HM. OOydaromuiicss JOHKEH HayYUThCS
ONPEJENIUTh F€OMETPUUYECKYIO (PUTYpy, ONHUCATh CIOBAMHM JAHHBIA 4YEPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJIUHY
OINITOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxa Juisi aBTOMOOMJIS.
OTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTEIbHAS JMHUSA B U3YYEHUU T€OMETPHUH.
[Ipu pemieHnun 3amay NPAKTUYECKOTO XapaKTepa OOYyYarolMHCS YUYHUTCS CTPOUTh
MAaTeMaTHYECKUE MOJEIM PpPEAIbHBIX JKMU3HEHHBIX CHUTyallud, IPOBOJIUTH
BBIYMCJICHUS U OLIEHUBATD aJICKBATHOCTH MOJyYEHHOTO PE3YJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBS3U T€OMETPUU C JPYTUMH y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BAaTh OMPECIICHUSI T€OMETPUIECKUX (DUTYP
U TIOHSTHUH, IEMOHCTPUPOBATH MPUMEHEHUE MOJYYEHHBbIX YMEHHUA B (PU3HUKE U
TEXHUKEe. OTH CBA3M HauOosiee SpPKO BUAHBI B TeMax «BekTopei»,
«Tpuronomerpuyeckue cootHoueHus», «Meroxn koopaunat» u «Teopema
[Tudaropa.

VYuebnsiii Kypc «l'eomeTpus» BKIIIOYAET CIEAYIOUIME OCHOBHBIE DPAa3eiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypel U uX cBoWcTBay, «M3MmepeHue
F€OMETPUYECKUX  BEIMYUH», «J[eKapTOBBl KOOpAMHATBI HAa  IUIOCKOCTHY,
«Bekrops», «JIBmkenus miockoctny, «I[IpeodbpazoBanus mog00us».

Ha uzyuenue yueGHOro Kypca «I'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B HeJient0), B 8 Ki1acce — 68 yacoB (2 yaca B HeJleN0), B 9 kitacce
— 68 yacoB (2 yaca B HEJIEIO).



COILEPKXAHUE OBYYEHUSA
7 KIIACC

Hauanbensle nonstus reomerpun. Touka, npsimMasi, OTpE30K, JIyd. YToJ1. Buibl yriios.
BeprukanbHble M CMexXHbIE yIUIBl. buccekrpuca yria. JIomaHas, MHOTOYTOJIbHHK.
[TapajuienpHOCTB U MEPIIEHAUKYJIISIPHOCTD MIPSMBIX.

Cummerpuunble gurypbl. OCHOBHBIE CBOWMCTBa OceBOil cummerpuu. lIpumepsl
CUMMETPHU B OKPYKAIOIIEM MUPE.

OCHOBHBIE TTOCTPOEHUS C MMOMOLIBIO LIUPKYJISA U TUHEHKHU. TpeyronpHuk. Beicora,
MearaHa, OMCCEeKTpUca, UX CBOMCTBA.

PaBHOOEIpeHHbIN U paBHOCTOPOHHUMN TPEYroJbHUKUA. HepaBeHCTBO TpeyroabHHKA.

CBoiicTBa M NpU3HAKU PABHOOEAPEHHOTO TpeyrojibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIBHUKOB.

CBoNCTBa M NPU3HAKK NapaJUIEIbHBIX NpAMBIX. CyMMa yrIJIOB TPEYrOJbHUKA.
Breminue yribl TpeyrosbHUKA.

[IpsMoyronbHblli  TpeyrosbHUK.  CBOWCTBO  MeAMaHbl  NPSAMOYTOJIBHOTO
TPEyTOJIbHHUKA, MPOBEAEHHON K rumnoreHyse. [Ipu3Haku paBeHCTBA NPSIMOYTOJBHBIX
TPEyTOJBbHUKOB. [IpSMOYTOJIBHBIN TPEYTOJBHUK C yTIIoM B 30°.

HepaBencTsa B reoMerpuu: HEpaBEHCTBO TPEYIOJBbHUKA, HEPABEHCTBO O JIMHE
JIOMaHOM, Teopema o O0JIbIIIEM YTJIe U OOJIbIIEH CTOpOHE TpeyroyibHUKA. [lepnenankynsap
Y HaKJIOHHasl.

I'eomeTpuueckoe MecTo ToueK. buccekTpuca yriia u CepeIuHHbBINA NEPIEHINKYJIIAP
K OTPE3Ky KaK T€OMETPUYECKUE MECTA TOYEK.

OKpy>XHOCTb M KpYT, XOpJa U JuaMeTp, UX CBOWCTBA. B3auMHOE pacnosoxeHue
OKpPYKHOCTM M mnpsMon. KacarempHas M cekymas K OKPYXHOCTH. OKpPY>KHOCTb,
BIIMCaHHAas B yroi. BrincanHas u onucaHHasi OKPY>KHOCTH TPEYTOJIbHHKA.

8 KUIACC

UYereipéxyronpauku. l[lapamnenorpamm, ero npus3Haku M cBoWcTBAa. YacTHble
Clly4dau mapajuiesIorpaMMoB (MIPSIMOYTOJIBHUK, pOMO, KBaJIpaT), X MPU3HAKU U CBOMCTBA.
Tpaneuusi, paBHOOOKas Tpaneiusi, €€ CBOWCTBa U NMpu3HaKu. [IpsiMmoyronpHas Tpanemusi.

Merton ynBoenus meauansl. LlentpanbHas cummerpust. Teopema Darneca u teopema
0 MPOMOPIMOHATBHBIX OTPE3KaX.

CpenHue JIMHUM TPEYroJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyroiabHuKa.

[Tonobue TpeyroabHUKOB, KoddumueHT mnoxodbus. IlpusHaku momoOus
TpEYroibHUKOB. [IprMeHeHne nogo0ust mpy perieHu NPaKTUYEeCKUX 3a1au.

CpoiictBa momaneii reomeTpuuecknx ¢uryp. DopMmynsl A TUIOMIAAH
TpEeyrojbHHKa, MapamienorpaMma, pomba u Tpameuuu. OTHOIIEHUE TUIOIIAJCH
OJ00HBIX (UTYP.



Breluucnenue mioniane TPEeyroabHUKOB W MHOTOYTOJBHUKOB Ha KJIETYaTON
Oymare.

Teopema Ilucdaropa. Ilpumenenne Teopemsl Iludaropa mnpu pemeHUH
IPAaKTUYECKUX 3aa4.

CuHyCc, KOCHMHYC, TaHI'€HC OCTpOro YyIJla HpPSMOYTOJIBHOTO TpPEyTOJbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. TpUTOHOMETpUUECKHE (PYHKIIMH YIJIOB B
30, 45 u 60°.

BnycanHble M LIEHTpaJIbHBIE YIJIBI, YIOJ MEXAY KacaTelabHOW M XOpAOH. YTJbl
MEX]ly XOpJlaMU U CEKyLIMMU. BrincaHHble 1 ONIMCaHHbIE YETHIPEXYTOJIbHUKN. B3aumHoe
pacnojoxeHue AByX OKpyxkHocTeil. Kacanue okpyxkHoctel. OOmiye kacarenbHblE K
JIBYM OKPYHOCTSIM.

9 KVIACC

Cunyc, kocunyc, TanreHc yriaoB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUUECKOE
TOXAECTBO. POPMYJIBI IPUBEACHHUS.

Pemienne TtpeyronsHukoB. Teopema KOCHHYCOB M TeOopeMa CHUHYCOB. PemieHwme
[IPAKTUYECKUX 3a/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeoOpazoBanue nogodusi. [lomo6me COOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 MpPOWU3BENEHUHN OTPE3KOB XOPHA, TEOPEMBI O NPOU3BEICHUN OTPE3KOB
CEKYILIHUX, TEOpEMaA O KBaJIpaTe KacaTeIbHOM.

Bexkrop, qiuHa (MOyJib) BEKTOPA, COHAIIPABIEHHBIE BEKTOPHI, TPOTHBOIIOIOKHO
HaIIpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpaliu
HaJl BeEKTOopaMH. Pasio)keHne BEKTOpa II0 [IBYM HEKOJUIMHEApHBIM BEKTOPaM.
Koopaunater Bektopa. CkKanspHOE TMPOU3BENEHUE BEKTOPOB, IPUMEHEHUE IS
HaxO0JICHUS JUIMH U YTJIOB.

JlekapTOBBl KOOpPJAMHATHI HAa IJIOCKOCTU. YPABHEHUs NPSIMOW U OKPYKHOCTH B
KOOpAMHATAX, IIEPECEYEHUE OKPYKHOCTEM M IMpsAMBIX. MeTox KOOpAMHAT MU €ro
MIPUMEHEHUE.

IIpaBunbHbBIE MHOTOYIrOJIBHUKM. J[IMHA OKpY>KHOCTH. ['pamycHas u paguaHHas
Mepa yria, BBIYUCIIEHUE JUIMH IyT OKpyKHOCTen. [1nomane kpyra, cekropa, CerMeHTa.

JIBUKEHHUS TUIOCKOCTH W BHYTPEHHHE CUMMETpuu Quryp (3reMeHTapHbIe
npencrasiienus). [lapamnensublii nepenoc. [ToBopor.



INJTAHUPYEMBIE PE3YJbBTATBI OCBOEHUA INPOI'PAMMBbI
YYEBHOI'O KYPCA «I'EOMETPUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOECHUS IPOrpaMMbl YUEOHOTO Kypca «I'eomeTpus»
XapaKTEPU3YHOTCH:

1) maTpuoTnyeckoe BOCIMTAHUE:

MPOSIBJICHUEM MHTEpeca K MPOLUIOMY M HAaCTOSLIEMY POCCUUCKOW MaTEeMaTHKH,
LEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHUSAM POCCHUMCKUX MATEMATUKOB M POCCHUICKOMN
MaTEMaTUYECKOM IIKOJIbI, K MCIOJB30BAHUIO ITUX JOCTHKEHHWA B JIPYTHX HayKax U
MPUKIAAHBIX cepax;

2) rpakaaHcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO 003aHHOCTEN IpaXkAaHNHA U peau3alliy €ro Mpas,
OPEJCTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (DYHKIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYp, SBIEHHUH, Npolenyp TIpakJaHCKOro oOmiecTBa (Hampumep, BHIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXJIEHHUIO STHYECKMX MpoOJeM, CBA3aHHBIX C
MPaKTUYECKUM MPUMEHEHUEM JIOCTUKEHUI HayKH, OCOBHAHUEM Ba)KHOCTH MOPAJIbHO-
STUYECKUX MPHUHIIMIIOB B IEATEIBHOCTH YYEHOTO;

3) TpyaoBOe BOCIMTAHUE:

YCTAaHOBKOM Ha AakKkTUBHOE Yy4YacTHE€ B pEIIEHUM MPAKTUYECKHX 3aJay
MaTeMaTUYeCKOW  HAIpPaBJICHHOCTH, OCO3HAHWEM BAXXHOCTM MAaTEMaTUYECKOIO
o0pa3oBaHMsl Ha MPOTSHDKEHHMM BCEU JKM3HM Ui YCIEIHONM MpoQecCHOHATbHON
JESTeIbBHOCTY W Pa3BUTHEM HEOOXOIMMBIX YMEHUH, OCO3HaHHBIM BBIOOpPOM U
OCTPOEHUEM WHIUBUIYaJbHOW TPAEGKTOPUU OOpa30BaHUSA M KUZHEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIOCOOHOCTBIO K  OMOLMOHAJBHOMY U ACTETUYECKOMY  BOCHPUSITHIO
MaTEeMaTHUYECKUX OOBEKTOB, 3aJay, pEIICHUH, pacCyKICHHH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MMO3HAHMS:

OpUEHTalMed B JEATEIbHOCTM Ha COBPEMEHHYI0 CHCTEMY Hay4HbIX
Mpe/CTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX pPa3BUTHUS YEJIOBEKa, MPUPOIBI U
oOmiecTBa, TMOHUMAHHEM MaTEeMAaTUYECKOM HayKu Kak c@epbl 4eIoBeUYeCKOn
NEeATEIbHOCTH, 3TallOB €€ Pa3BUTHS M 3HAYUMOCTH I Pa3BUTHS LMBUJIM3ALINH,
OBJIAJICHUEM SI3BIKOM MAaTE€MAaTHKH M MaTE€MaTU4YECKOM KYyJIbTYPOH KaK CpPEICTBOM
NIO3HAHUSA MHpA, OBJAJEHUEM IPOCTEUINMMM HABbIKAMH  MCCIIEIOBATEIbCKON
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (OPMUPOBAHHE KYJbTYPbl 310POBbSI M
IMOIUOHAIBHOTO 0J1ArOMOTyYHsI:

TOTOBHOCTBIO IPUMEHSITH MATEMaTHYECKUE 3HAHUS B UHTEPECAX CBOETO 37I0POBBS,
BEJICHHsSI 3JI0POBOTO 00Opa3a KM3HH (30pOBOE MUTAHUE, COATAHCHPOBAHHBIN PEXUM
3aHATUA W OTABIXa, peryiisipHas (U3HUYECKas AaKTHBHOCTBH), CHOPMHUPOBAHHOCTHIO
HaBbIKa pedICKCHH, MPU3HAHNEM CBOETO ITpaBa Ha OMMHUOKY M TAKOTO KE MpaBa APyroro
YeII0BEeKa;

7) 3K0J10THYECKOe BOCTIHTAHHE:

OpHEHTAIMel Ha MPUMEHEHHE MaTeMaTHYEeCKHX 3HAHWUU NI pelleHHs 3a/1ad B
00JIaCTU COXPaHHOCTHU OKPY KAlOUIEH Cpelibl, INIAHUPOBAHUS TTOCTYIIKOB M OIEHKH HX
BO3MOXXHBIX TIOCTIEACTBHMA JJIi OKPYXKAIOIIEH Cpeabl, OCO3HAHHWEM TJI00aIbHOTO
XapaKkTepa SKOJOTUUECKUX TPOOJIEM H ITyTEH UX PEIICHHUS;

8) ajmanTanms K M3MEHSIOIIMMCH YCJOBHUSM CONHUAIBLHON W NPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JICUCTBHUSM B YCIIOBHUSIX HEOTIPEICAEHHOCTH, ITOBBIIICHUIO YPOBHS
CBOCH KOMIIETCHTHOCTH 4Yepe3 MPAKTUUYECKYIO ACSITCIBHOCTh, B TOM YHCJIE yMEHHUE
VUUTBCS Y APYTHX JIOJCH, MpUoOpeTaTh B COBMECTHOM NESITeILHOCTH HOBBIC 3HAHMSI,
HABBIKU Y KOMIIETCHIIUU U3 OIbITA IPYTHUX;

HEO0OXOIUMOCTHIO B (HOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YuCcie (HOpMYIUPOBATH
U], TIOHSTHS, TUITOTE3bl 00 00BEKTAX U SBIICHUSX, B TOM YHUCIIC paHEEe HEM3BECTHBIX,
0CO3HaBaTh NCPUITUTEI COOCTBEHHBIX 3HAHUH M KOMITETEHTHOCTEH, IIJIaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPEOYIOUIMI KOHTPMEpP, KOPPEKTHUPOBATH IPUHUMAEMBbIE
pemeHus W JedcTBHs, (OPMYJIUPOBATh W OICHWBATH PUCKH M TIOCIICICTBUSA,
dbopMUpOBaATH ONBIT.

METAINNIPEAMETHBIE PE3YJIbTATDI
Ilo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIC 1efiCTBUSA

ba3oBrble Jiornueckue aeiicTBUA:

e BBIBJISATH WU XapPaKTEPU30BATh CYLICCTBEHHBIE IPU3HAKA MAaTEMaTHYECKHUX
OOBEKTOB, TIOHSATHH, OTHOIICHUNA MEXAY MOHATHUSIMHU, (HOPMYIUPOBATH
ONpeAECICHUS TTOHSITHH, YCTaHaBJIUBATh CYIIECTBEHHBIN MIPU3HAK
KjaccupuKaIli, OCHOBaHUSA JUIsi O0O0OOIIEHHS U CpaBHEHUS, KpPUTEPUU
MPOBOJMMOTrO aHAJIN3A;

e BOCHPUHUMATD, dbopmynrpoBaTh u peoOpa3oBhIBATH CYXJCHHUS:
YTBEPAUTEIbHBIE U OTPUIIATEIbHBIC, IMHUYHBIE, YACTHBIC U 00INE, YCIOBHBIC,



BBISIBJIATh MaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHNS B
(dakTax, JaHHBIX, HAOTIOACHUIX M yTBEPXKACHUSX, MpEAsiaratb KPUTCPUHU IS
BBIABJIICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUMI;

JIeNaTh BBIBOABI C MCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
MHAYKTUBHBIX YMO3aKJIFOUCHHUI, YMO3aKIFOUCHHUH 10 aHAJIOTUH;

pa3OupaTh JOKa3aTelbCTBA MATEMAaTUYECKHUX YTBEPKACHUN (TpsIMblE M OT
MPOTUBHOT0), MPOBOJUTH CAMOCTOSITENBHO HECIOXHBIE JOKa3aTelIbCTBA
MaTeMaTUYECKUX (PaKTOB, BEICTPAUBATh apIyMEHTAIUIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh cI0co0 perieHns yueOHoil 3ajaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
peunieHus, BbBIOMpaTh HamOoOJee NOAXONAIMNA C YYETOM CaMOCTOATEIBHO
BBIJICTICHHBIX KPUTEPUEB).

Ba3oBrle ucciieqoBareLCKHe J1eCTBUA:

UCIIOJb30BaTh BOMNPOCHl KakK HCCIEI0BATEIbCKUM HMHCTPYMEHT ITO3HAHUS,
(opMyaMpOBaTH  BOMPOCHL, (DUKCUPYIOIIHE MPOTHBOpPEUYUE, MpoOIeMy,
CaMOCTOSITENIFHO yCTaHABIUBATh MUCKOMOE M JaHHOE, (pOopMHpOBaATh THIIOTE3Y,
apTyMEHTHPOBATH CBOIO MO3UIINIO, MHCHHUE;

OPOBOJAUTH IO CaMOCTOSITEJIBHO  COCTAaBJICHHOMY IUIAHY  HECJIOXKHBIM
HKCIIEPUMEHT, HEOOJIbILIOE HCCIIEIOBAaHUE I10 YCTAHOBJIEHHUIO OCOOEHHOCTEH
MaTeMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKY COOOI;
CaMOCTOSITeNIbHO (OPMYJIUPOBAaTH OOOOIIEHHS U BBIBOJBI IO pe3yjbTaTaM
OPOBEAEHHOIO HAOMIOJEHUS, WCCIIEeOBaHUs, OIEHUBATh JOCTOBEPHOCTb
MOJIyYeHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIICHMIA;

OPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE Mpolecca, a TaKkKe BbIIBUraTh
MPEIMOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIOBHUSX.

Pabora ¢ undopmaumeii:

BBISIBJISITh  HEAOCTATOYHOCTh M HM30BITOYHOCTh HMH(OpPMAIMM, JaHHBIX,
HEOOXOUMBIX JJIsl peLICHUs 3a1a4H;

BbIOMpATh, AaHANM3UPOBATh, CHUCTEMATU3UPOBaTh W  HHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABICHHUS;

BbIOMpATh (OpMy MpeACTaBICHUS HHPOPMALIUU U WILTFOCTPUPOBATH pelIacMble
3aJlauM CXeMaMH, JuarpaMmmMamMu, HHOM rpauKoil U uX KOMOUHAIUSIMUY,
OLICHMBATh HAAEKHOCTh HHGOpPMALMKA 1O KPUTEPUAM, MPEAJIOKEHHBIM
yUUTENEM WIH CPOPMYITHMPOBAHHBIM CAMOCTOSATEIBHO.

KoMmyHnKkaTHBHBbIE YHMBeEpPCAJbHbIE YUeOHbIe 1eiCTBUS:

BOCIPUHUMATH U (OPMYIUPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBUSAMHU U
HEeISIMH OOIIEHHUSA, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHUS B
YCTHBIX M MMCbMEHHBIX TEKCTAX, aBaTh MOSICHEHUS IO X0y PELICHHS 33]1a4H,
KOMMEHTHPOBATh NIOJy4YEHHBIN PE3yJIbTaT;



B XOJ€ OOCYXAECHHs 3aaBaTh BOIPOCHI IIO0 CYILIECTBY OOCYXIAAEMON TEMBI,

poOJIEMBI, pelIaeMOM 3aJadd, BBICKA3bIBATh WJECH, HALECJICHHbIE HAa IOUCK

pELIeHUs], COMOCTABIATh CBOM CYXACHHUS C CYXACHUSAMU APYTUX YYACTHHKOB
auaiiora, 0OHapy>KMBaTh pa3iMuue U CXOJCTBO MO3ULUI, B KOPPEKTHON (popme

(opMyIMpOBATH Pa3HOTIACHS, CBOM BO3PAKECHMUS;

e TMPEACTABIATh PE3YJNbTaThl PEUICHUS 3a/Jaud, SKCIEPUMEHTA, HCCIEHOBaHUS,
MPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (POpMAT BBICTYIUICHUS C YYETOM 3ajaay
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH;

e IIOHMMATh M MCHOJb30BaTh NPEUMYIIECTBA KOMAHIHOM M WHAMBHYaJIbHOU
paboThI IPU PEIICHUU YUYEOHBIX MaTeMaTUUECKUX 3aj1ay;

e IPUHUMATH L€Ib COBMECTHON JEATEIbHOCTH, IUIAHHUPOBATH OPraHHU3aLUIO
COBMECTHOI paboThl, paclpeaensTh BUAbl padoT, JOroBapUBaThCs, 00CYKIaTh
IpOLECC U Pe3yJIbTaT paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIOCH;

e y4acTBOBAaTh B IPYMIOBBIX Qopmax paboThl (00CYKIeHHs,, OOMEH MHEHUSIMHU,

MO3TOBBI€ IITYPMBbI M JApPYTHE), BBINIOJHATH CBOK YacTb pabOThl U

KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTMMHU YJ€HAMU KOMAaH/bI, OLEHUBATH

KaueCTBO CBOET0 BKJIaJla B OOIIMI MPOAYKT IO KPUTEPHSIM, C(HOPMYJIMPOBAHHBIM

YYaCTHUKaMH B3aUMOJICUCTBHUS.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBUS

Camoopranusamnus:

e CaAMOCTOSITENILHO COCTABJIATH IJIaH, AITOPUTM PELICHUS 3aa4uM (MU €ro 4acTh),
BBIOMPATHh CIOCOO peHIeHusl ¢ YYETOM HUMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBaTh M KOPPEKTUPOBATh BAapUAHThI PEILICHHUN C
y4€TOM HOBOM MH(OpPMAIIUH.

CaMOKOHTPOJIb, SMOIIMOHAJILHBIN HHTEJJIEKT:

e BIAJIETh CIOCOOAMM CAMOIPOBEPKH, CAMOKOHTPOJISL Mpoliecca M pe3yJibrara
pelIeHns: MaTeMaTUYeCKOH 3aauu;

e TMPEABUIETH TPYIHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IIPH PEIICHUM 3a]1a4H,
BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE pE3YyJIbTaTa JAESITEIbHOCTU TOCTABJICHHOM IENH U
YCIIOBUSIM, OOBSCHATh MNPUYMUHBI JOCTHXKEHHUS WM HEIOCTHXKEHUS IIEIH,
HAXOJUTh OMIMOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.

IHHPEAMETHBIE PE3YJIBTATDBI

K koHily oOyudenus B 7 kiaacce 00y4aromuics MOJIyYUT CAEAYOIIHNE TPEAMETHbIE
pe3yJIbTaThI:



Pacnio3HaBaTh M3y4€HHbBIE TEOMETPUYECKUE (PUTYPBI, OMPEACISITh UX B3aUMHOE
pacmoJioKeHue, M300pakaTh TEOMETPUYECKUE (PUTYPHI, BBIIOJHATh UYEPTEKH TIO
YCIIOBHIO 3ajauv. M3MepsTh JUMHEWHBIE W YTIIOBbIE BEIWYMHBL. Pemarh 3amadn Ha
BBIUMCJICHUE JIJIMH OTPE3KOB U BEJIMYUH YIJIOB.

JlenaTte TpyOyIO OIIEHKY JMHEHWHBIX W YIJIOBBIX BEJIMYUH MPEAMETOB B pealbHOMN
KU3HHU, Pa3MEPOB TPHUPOIAHBIX OOBEKTOB. Pa3nmmuarh pasmepsl 3THX OOBEKTOB II0
MOPSAJIKY BEJIMYHUHBI.

CTpouTh 4epTEkKU K TCOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCs MpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, UCIIOIB30BATh NIPU3HAKU
U CBOMCTBA paBHOOCAPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUH 3a]1a4.

[IpoBOANTE JIOTUYECKHE PACCYXKICHUS C HCIOIB30BAHUEM T'€OMETPUUECKUAX
TEOpEM.

[Tonb30BaThCsl MpU3HAKAMM PABEHCTBA MPSAMOYTOJIBHBIX  TPEYTOJIbHUKOB,
CBOMCTBOM MEJIMAaHBI, MPOBEAEHHON K TUIIOTEHY3€ MPSAMOYTOJBHOTO TPEYTOJIBHUKA, B
pPEILICHUY TEOMETPUUECKHX 3a]1a4.

OnpenensiTe mapaaeabHOCTh MPSMBIX C MOMOIIBIO YTJIOB, KOTOPhIE 00pa3yeT C
HUMU ceKymas. Onpenenars napauieibHOCTh MPSAMBIX C THOMOUIBI0 PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOW MPSIMOM JO TOYEK APYTOM MPSIMOU.

Pemrats 3amaun Ha KiteTyaToi Oymare.

[1IpoBOUTH BBIYUCIICHUSI U HAXOAUTh YUCIOBbIC U OyKBEHHBIC 3HAYEHHUS YTJIOB B
FEOMETPUYECKUX 3a/1a4aX C MCIOJIb30BAHUEM CYMMBI VYIJIOB TPEYTOJbHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IIPH IEPECCUCHHH IBYX
MAPpAVICIBHBIX TIPAMBIX CEKyllel. Pemars mpakThYecKue 3aJayd Ha HAXO0XKICHUE
YIJIOB.

Bnagetp mMOHATHEM TE€OMETPUUYECKOTO MECTa TOYEK. YMEThb ONpeAeisTh
OMCCEKTPUCY yria U CEePeAUHHBIN MEPIEHAUKYJSP K OTPE3KY KaK IeOMETPUYECKUE
MeCTa TOYEK.

@opMyIUpOBaTh OINPEACICHUS OKPYKHOCTM W Kpyra, XOpAbl W JIHaMeETpa
OKPY’KHOCTH, TOJIb30BAaTbCS MX CBOMCTBAMHU. YMETh NPUMEHATH 3TU CBOWCTBA MPHU
pellieHny 3a7a4.

Bnagete mnoHSATHEM ONMCAHHON OKOJIO TPEYTroOJIbHUKA OKPYXHOCTH, YMETh
HaxonuTh €€ 1eHtp. llomb3oBaThes (akTamMu O TOM, UYTO OHMCCEKTPHCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, MU O TOM, YTO CEPEAUHHBIC
MEPIEHANKYJISIPbl K CTOPOHAM TPEYTrOJIbHUKA MEPECEKAIOTCS B OJJTHOM TOUKE.

Bnamers moHsTHEM KacaTelbHOM K OKPYYKHOCTH, MOJIB30BATHCS TEOPEMOM O
MEPIEHAUKYJISIPHOCTH KacaTeIbHOM U Paanyca, MPOBEAEHHOIO K TOYKE KaCaHMUS.

[Tosb30BaThCA MPOCTEUIIMMHA F€OMETPUUYECKMMU HEPABEHCTBAMH, IOHUMATh HUX
MIPAKTUYECKUN CMBICIL.



[IpoBOIUTE OCHOBHBIE T'€OMETPUYECKHE IMOCTPOEHUS C MOMOIIBIO LUPKYIS U
JINHENKU.

K xoniy oOydenus B 8 kiacce 00y4aromuics MOTYYUT CAEIyIOINE TPEeIMETHbIC
pPE3yJIbTATHI:

Pacnio3zHaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, IOJI30BATHCS
MX CBOMCTBaMU IPH PELIEHUH T€OMETPUUECKUX 3aa4.

[IpuMeHATH CBOMCTBA TOYKH MEPECEUECHHS] MEJIMAaH TPEYroJbHUKa (EHTpa Macc)
B PEUICHUU 3a/a4.

Brnaners noHATHEM CpelHEW JUHUU TPEYTOJIbHUKA U TPANEUUHU, NPUMEHATh UX
CBOMCTBA MpHU PEIICHUU reomMeTpuueckux 3anad. Ilosb3oBaTecs Teopemoit Paneca u
TEOPEMOM O MPONOPLUUOHAIBHBIX OTPE3KAX, IPUMEHATh UX JIJISl PEIICHUS TPAKTUYECKHUX
3aaad4.

[IpuMeHATh TpU3HAKK MOAOOUS TPEYTOJIHHUKOB B PEIICHUU T€OMETPUYECKHUX
3azay.

[Tonw3oBaThess Teopemoi Iludaropa g pelieHUs] TEOMETPUUYECKUX U
MpakTUyeckux 3ajnady. CTpOUTh MAaTEMATHYECKYIO0 MOJIETb B NMPAKTUYECKUX 3a]adax,
CaMOCTOSTEINIbHO JIeJIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIINE JITTUHBI.

Brnaners NOHATHMSIMM  CHHYCa, KOCHHYCa UM TaHI€HCAa OCTPOro yria
IPSIMOYTOJILHOTO TpeyroibHuKa. [loap30BaThCd ITUMU MOHSITUAMH JUISl PELICHUS
MPaKTUYECKUX 3a]1a4.

Boruucnars (paznuyHbIMU cioco0aMM) TUIONIAAb TPEYroJibHUKA W IUIOMIAIN
MHOTOYTOJIbHBIX (DUTYyp (IOJIB3YSCh, i€ HEOOXOAUMO, KaJIbKYyIATOpoM). IIpuMeHsaTh
MOJIyYEHHbIE YMEHUS B IPAKTUUECKUX 3a/1auax.

Brnaners NOHATHSIMU BIIMCAHHOTO U IIEHTPAIBHOTO YIJa, UCIOIb30BaTh TEOPEMBI
O BIIMCAHHBIX yTJaX, YriaxX MEeXIy XopJaMu (CEeKyIIMMH) U yIie MEXIy KacaTeJlbHON
U XOPJOH IPU pEeUICHUU T€OMETPUUECKUX 3a/ay.

Brnanerr mNOHSATHEM ONHMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHSTH CBOMCTBA
OMMCAHHOIO YETHIPEXYTOJIbHUKA MPU PELUICHUHU 3a/a4.

[IpuMeHATh MOJyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEeMaTHYECKUE
MOJIENIM ISl 3a/1ay peayibHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C
OpUMEHEHUEM TMOA0OMsS U  TPUTOHOMETpUHM  (TOJB3YyACh, TA€ HEO0OXOAUMO,
KaJIBKYJISITOPOM).

K kon1y oOyuenus B 9 kiaacce 00y4aromuics MOTYYUT CIeIyIOINe TPeIMETHbIE
pPE3yJIbTATHI:

3HaTh TPUTOHOMETPUUECKUE (PYHKIIMU OCTPBIX YIJIOB, HAXOIUTh C UX MOMOIIBIO
pa3IMYHbIE 3JIEMEHTHI MPSIMOYTOJIBHOTO TPEYTOJbHUKA («PELICHHE MPSIMOYTOJbHBIX
TPEYTrOJbLHUKOBY). Haxonuth (C MOMOIIBIO KadbKyJATOpa) JIMHBI W YIJbl A
HETa0JIMYHBIX 3HAYECHHH.



[Tonp3oBaThes GopMyiaMu TPUBENCHUS W OCHOBHBIM TPUTOHOMETPHUCCKUM
TOXIECTBOM [ HAXOXXJICHUS COOTHOILICHHM MEXAY TPUTOHOMETPUUYECKUMHU
BEJIMYUHAMU.

Hcnonb3oBaTh TEOpEMbl CHHYCOB M KOCHHYCOB JJIsi HAaXOXXICHUS Pa3TUYHBIX
AJIEMEHTOB TPEYTrOJIbHUKA («pElIeHUE TPEYTOJIbHUKOBY ), MPUMEHSITh UX MIPHU PEIICHUU
r€OMETPUYECKUX 3a/1au.

Brnaners moHsTusiMu TipeoOpa3zoBaHUs MOJI00MUSI, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX Quryp. [lonb3oBaThes CBOMCTBAMU MOI00MS MPOU3BOJIBHBIX (QUTYD, YMETh
BBIYKMCIIATh JJIMHBI U HAXOAUTh YIIIbI y MOAOOHBIX ¢uryp. [Ipumensars cBoiicTBa
noI00Msl B MPAKTHUYECKUX 3a7a4ax. YMETh MPUBOIAUTH MPUMEPHI MOJA00HBIX (PUryp B
OKpY>KarolleM MHUpE.

[Tonw30BaThCs TEOpEMaMH O MPOU3BEACHUU OTPE3KOB XOPJ, O MPOU3BEIACHUU
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOpAMH, IOHUMATh UX T€OMETPUUECKUN U (PU3UUECKUN CMBICII,
MPUMEHATh WX B PEIICHUUM TEOMETPUYECKUX U (usnueckux 3anad. [IpumeHAaTsh
CKJISIPHOE MPOU3BEIACHNE BEKTOPOB /ISl HAXOXKIACHUS JIJTMH U YTJIOB.

[Tonp30BaThCA METOJOM KOOPJMHAT HAa TUIOCKOCTH, MPUMEHSTh €r0 B PEIICHUU
r€OMETPUYECKHUX U MPAKTUYECKUX 3a7ay.

Branets NOHATHSMYU NPABUIBHOTO MHOTOYTOJIBHUKA, JIMHBI OKPY>KHOCTH, IJTMHBI
JyTU OKPYKHOCTH M PaJMaHHOM MEpHI YIiia, YMETh BBIUUCIISITH IUIOMIAIb KPYra U €ro
yacted. [[puMeHsTh MOTyUYeHHbIC YMEHHS B IPAKTUYECKUX 3a/1auax.

Haxomuth ocu (WM 1HEHTPHI) CUMMETpUM QUTYP, NPUMEHSTH JIBHIKCHHS
MJIOCKOCTH B MPOCTEUIIINUX CITydasiX.

[IpuMeHsATh MNOJydYEHHBbIE 3HAHUSA HA MPAKTUKE — CTPOUTh MaTEMaTHYECKHUE
MOJIEHU JIsl 3a7a4 peaIbHOW KU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBHIYUCIICHUS C
NPUMEHEHUEM TOA00USI M TPUTOHOMETPUYECKMX (PYHKIMH (MOJb3YysCh, TJIE
HE0OXOMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

I[TPOT'PAMME

7 KIIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3jae/ioB U TeM uudposbie
Ne n/m P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
[Ipocreiine reomeTpuyecke GUrypsl u
1 I/If cBoiicTBa. M3me :HI/IG reOMi I/I}EII;CKI/IX 14 bubmmorexa [JOK
' p P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubnuoreka [{OK
2 T 22 1
PEYTOILHIIH https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsiMBbIE, CyMMa YIJI0B 14 1 bubnnorexa [JOK
TpeyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyXHOCTb U KpyT. [ 'eomeTpuueckue 14 1 bubmmoreka [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmmoteka IIOK
IT 4 1
> OBTOpEHite, 00oDLIeHHE SHaril https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 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 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIe
Ne i/mn P Konrpoubusie IlpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
N bu6mmoreka [JOK
1 q 12 1
CTRIPEXYTOLHIIH https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MPOMOPIIMOHAIBHBIX OTPE3Kax, MOA00HbIE 15 1 bubmmorexa [JOK
POTIOPHL P > 104 https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
[1nomans. Haxoxaenue miomanei
3 Tpe I:OJfLHI/IKOB u f/IHOFO FOJEHI[LIX ¢bur 14 1 bubmorexa HOK
pey Y b https://m.edsoo.ru/7f417e18
[Tnomanu nonoOHbIX huUryp
4 Teopema IIudaropa n Hauana 10 1 bubmmoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTH. BricanHsie n
5 ONMCAHHBIE YEThIPEXYTOJIbHUKH. 13 1 bubnnoreka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYHOCTEU
. bubnuotexa [JOK
6 II 000 4 1
OBTOPCHIE, ODODIICHIE SHAHHH https://m.edsoo.ru/7f417e18
OBLIEE KOJIMYECTBO YACOB I10 ITPO'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

Kosau4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
1 Tpuronomerpusi. TeopemMbl KOCUHYCOB U 16 1 bubnmnoreka HOK
CUHyCOB. Pelienne TpeyroabHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobOpaszoBanue mogodus. Merpuueckue 10 1 Bbu6moteka [JOK
COOTHOUIEHUS B OKPY>KHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
3 B 12 1
CXTOpHL https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI Ha TIOCKOCTH 9 1 bubmorexa HOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTONIBHUKH. [[MHA
5 OKpPY’KHOCTH M TUIONIalb Kpyra 8 bubmorexa LOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue minomaaei
bubmmoteka IIOK
6 6
JlBIDKCHHS IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, o6o0IIEHNE, 7 2 bubmmoteka IIOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

I[MTPOT'PAMME



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

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
NPoBePSIEeMOro .
00pa3oBaTeJIbLHON MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus
pe3yjabTara
6 I'eomeTpus
Pacrio3naBaTh M3y4YCHHBIE TEOMETPUYCCKUE (UTYPBI, OMPEICIATh HX
B3aMMHOE pACIOJIOKEHHE, H300pakaTb TreoMeTpuueckue (Uryphl,
6.1 BBITIOJIHATh YEPTEKU TO YCIOBHUIO 3amaduu. M3meparh JUHEHHBIE U
YIJIOBbIE BEIWYMHBL. Permars 3a1aun Ha BBIUKUCIEHUE ITUH OTPE3KOB U
BEJIMYUH yTJIOB
Henatb rpyOyto OIEHKY JIMHEHHBIX M YTJIOBBIX BEJIMYUH MPEIMETOB B
6.2 peallbHOM JKU3HU, pa3MEpoB TNPUPOJIHBIX OOBEKTOB. Paznmuyarh
pa3Mepbl ATHX 00BEKTOB MO MOPSIAKY BETUIUHBI
6.3 CTpouTh 4epTeX U K TEOMETPUUECKHUM 3a7a4am
[Tonp30BaTbes NMpU3HAKaMU paBEHCTBA TPEYTOJbHUKOB, UCIIOJIb30BaTh
6.4 MPU3HAKU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJIBHUKOB MPHU PEIICHUN
3a1a4
65 [IpoBoauTh  JIOTMYECKHE  PACCYXAEHHS  C  HMCIOJIb30BAHHEM
' reOMETPUUYECKUX TEOPEM
[Tonb30Batbes MpU3HaKaMu paBeHCTBa MPSIMOYTOJIBHBIX
6.6 TPEYTrOJIbHUKOB, CBONCTBOM MEIMAHbI, MPOBEAEHHON K TUIIOTEHY3€
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUN T€OMETPUUYECKUX 3a/1a4
OnpenensTh NapauieIbHOCTh MPSAMBIX C MOMOILIBIO YIJIOB, KOTOpPHIE
6.7 oOpa3yer ¢ HUMH cekymias. OnpenensTh NapaiielbHOCTh MPSMBIX C
' MOMOIIBI0 PABEHCTBA PACCTOSTHUM OT TOYEK OJHOW MPSAMOW JO TOYEK
APYrou NmpsAMOu
6.8 Pemrate 3a1aun Ha Ki1eT4aToil Oymare
[TpoBOANTH BEIUMCIICHUS 1 HAXOAUTh YUCIOBBIC M OYKBCHHBIC 3HAUYCHUS
6.9 YIJIOB B F€OMETPUYECKUX 3aa4axX C HCIOJIb30BAHHEM CYMMBI YTJIOB

TPCYroJIbHUKOB U MHOT'OYT'OJIBHUKOB, CBOMCTB YTJO0B, O6p330BaHHI:IX




IIpU IIEpECEYCHUHN [BYX IapajUICIbHBIX IPSAMBIX CeKylueu. Pemars

IMPAKTUYCCKHUE 3a/la4 Ha HAXOXKIACHUEC YTIJIOB

BJ'Ia,I[CTI) IMOHATHUEM I'€COMETPUUCCKOI'o MECTA TOUCK. Ymern OIIPCACIIATh

6.10 OMCCEKTpUCY YIJIa U CEepPEAWHHBIA TNEPHEeHIANKYJSP K OTPE3Ky Kak
reOMETPUYECKHE MECTA TOUEK
@opMynuUpOBaTh ONpPEICICHUS OKPYKHOCTH M Kpyra, XOpIbl U
6.11 JMaMETpa OKPY>KHOCTH, IIOJb30BaTbCsl MX CBOWCTBAaMHU. Y METh
MIPUMEHSITh 3TU CBOMCTBA MPH PEIICHUH 3324
Brnagerp moHsTHEM ONUCAaHHOW OKOJO TPEYTrOJbHHKA OKPY>KHOCTH,
yMeTh HaxomuTh e¢ 1eHtp. [lomp3oBarhest (akTamMum O TOM, 4TO
6.12 OHMCCEKTPUCHI YIJIOB TPEYTOJIbHHUKA MEPECEKAOTCS B OJTHOM TOUYKE, U O
TOM, YTO CEpeAMHHBIC MEPHEHIAUKYISIPHl K CTOPOHAM TPEYTOJIbHUKA
MepeceKaroTCs B OJHON TOUKE
Brnaners moHsTHEM KacaTebHOW K OKPYXXHOCTH, TIIOJIb30BAaThCS
6.13 TEOpEeMOl O TEepNeHIUKYISIPHOCTH KacaTelbHOW U  paauyca,
MPOBEAEHHOTO K TOUKE KaCaHUs
6.14 [Tonp30BaTbcsl MPOCTEHIIMMHU TEOMETPUYECKMMU HEPAaBEHCTBAMH,
' MMOHUMATh UX MPAKTUYECKUNA CMBICI
615 [IpoBOAUTH OCHOBHBIE T€OMETPUYECKHE IOCTPOEHUS C IMOMOIIBIO
. HHUPKYJISL U JIMHEHKHU
8 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
NpoBepsieMOro .
00pa30BaTeILHON NPOrPAMMbI OCHOBHOI'0 00111er0 00pa30BaHuA
pe3yJbTara
6 I'eomerpus
6.1 Pacnio3HaBaTh OCHOBHBIE BUbl YETHIPEXYTOJBHUKOB, UX 3IJIEMEHTHI,
' MOJTh30BaThCSA UX CBOMCTBAMH TMPH PEIICHUH T€OMETPUUECKHUX 3a/1a4
6.2 [IpuMeHATh CBOWMCTBA TOYKH TIEPECEUCHHMs] MEAHaH TpPEYroJbHHUKA
' (meHTpa Macc) B pelIeHUH 3a1a4
6.3 Brnagers mnonsiTueM cpeAaHeW JMHUM TPEYrojibHUKA U Tpareluu,

NPpUMCHATH HX CBOMCTBA npu pemeHUUu TCOMCTPHUYCCKUX 3alady.




ITons3oBatbest Teopemon Paneca U TEOPEMON O MPONOPLUOHAIBHBIX

OTpE3Kax, MIPUMEHATH UX JJIA PCIICHUA IPAKTHYCCKUX 3ada4

[IpuMmeHsTh NOpU3HAKK MOAOOUS  TPEYrOJbHUKOB B  PEIICHUU

o4 reOMETPUUYECKUX 3a/1a4
[Tonp3oBatbest Teopemoit [lugaropa anst penieHns TeOMETPHUECKUX U
65 npakTuueckux 3azad. CTpoOUTh MAaTeMAaTHUYECKYK) MOJElIb B
- MPAKTUYCCKUX 3aaavdax, CaMOCTOATCIIbHO ICJIaTh qepTénc U HAXOAUThb
COOTBETCTBYIOLIUE JIJIUHBI
Bianere moHATHSMHU CHHYyCa, KOCHMHYCAa W TaHIT€HCA OCTPOro yria
6.6 IIPSIMOYTOJIBHOTO TpeyroiabHuKa. [1071630BaThCS 3STUMU MOHATHSMU JUIS
pelIeHus NPaKTUYECKUX 3a]1a4
Boruncnsate (pa3nu4HBIME CclIOCOOAaMU) IJIOMIAAb TPEYroJbHUKA U
6.7 IUIOIIA MHOTOYTOJIBHBIX (uryp (MOnb3ysch, rAe HEOOXOIUMO,
. KaJbKyJIsITOpOoM). IIpUMEHATh MOdydYeHHbIE YMEHMSI B IMPAKTHUYECKHUX
3a1auax
BrageTs NOHATUAMYU BIMCAHHOTO U LIEHTPAJIIBHOTO YIJIA, UCIIOJIb30BaTh
6.8 TEOPEMBI O BIIMCAHHBIX yTriaX, yriax Mexay XOopAaMu (CeKyIIMMHU) U
' yrie MeXIy KacaTelbHOW M XOPIOHM NpH PEUICHHMH NeOMETPUYECKHX
3a1a4
6.9 BJ'IaIleTB IIOHATHUEM OIIMCAHHOI'O T~I€!TI>IpéX}’l"OJ'II;HI/IKa, IPUMCHATH
' CBOMCTBA OMMCAHHOI'O YETHIPEXYTOJbHUKA IIPY PEILICHUU 3a7a4
IIpuMmeHsTh TONy4YEHHBIE 3HAaHMS HA IPAKTUKE — CTPOUTH
6.10 MaTeMaTHYeCKUe MOJENU IS 3ajad peajlbHOW >KU3HU U MPOBOJIUTH
' COOTBETCTBYIOIIIME BBIYUCICHHMS C TPUMEHEHHEM TOJ00us U
TPUTOHOMETPHH (IIOJIb3YSACH, TJI€ HEOOXOAUMO, KAIBKYJISTOPOM)
9 KJTACC
Kon .
IIpoBepsiemble peaMeTHBIEC Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
NpoBepPsieMOro .
00pa30oBaTeJILHON MPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHus
pe3yabTara
6 I'eomerpus
6.1 3HaTh TPUTOHOMETPUUECKHE (PYHKIIMH OCTPHIX YIJIOB, HAXOAUTh C UX

MOMOIIBIO PA3JIMYHBIC JSJICMCHTBI MPAMOYT'OJIbBHOIO TPCYIrOJIbHUKA




(«pelieHue NpsIMOYIoJbHBIX TPEYTOJIbHUKOBY). HaxoauTs (¢ moMoIibro

KaJIbKYJISTOPA) JUIMHBI U YTJIbI U1 HeTaOMUYHBIX 3HAUCHU N

6.2

6.3

6.4

6.5

[Tonb3oBarbcs hopmytamu MPUBEIECHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXAECTBOM I HAXOXKIACHUS COOTHOLUECHUM

MCKAY TPUTOHOMETPHUYCCKUMHA BCIMUYHMHAMHA

Hcnons3oBarh TEOpEeMbl CHHYCOB M KOCHHYCOB JUIsl HaXOXICHUS
Pa3IMYHBIX AJIEMEHTOB TPEYrOJbHUKA («pElIEHUE TPEYTOJbHUKOBY),

IIPUMCHATD UX IIPHU PCHICHHUH I'COMCTPUYCCKHX 3aaa4

Brnagers monsitusmMu mpeoOpa3zoBaHUS MOAOOMS, COOTBETCTBEHHBIX
3JeMeHTOB MoA00HBIX ¢uryp. Ilomp3oBaTbes cBoiicTBaMu MOAOOUS
MIPOU3BOJILHBIX (PUTYP, YMETh BBIUUCIATH JJIWHBI U HAXOJIUTh YIJIBI Y
nmono0HbIX (uryp. IlpuMeHATh CBOWCTBa MOAOOMS B TPAKTHUYECKUX
3ajayax. YMeTh TPUBOAUTH MPUMEpPhl MOAOOHBIX (uryp B

OKpYZKaromemM MHUpe

ITons30BaThCA T€OpEMaMu O TMPOU3BCACHUHU OTPE3KOB XOopa, O

MMPOU3BCACHUN OTPE3KOB CCKYINX, O KBaApaTe KacaTelIbHOU

6.6

6.7

6.8

Ilons30BaThCA BCKTOpaMHu, IIOHUMATb HUX FGOMGTpI/I‘IeCKI/Iﬁ n
(I)I/I3PIHCCKHI>'I CMBICJI, IIPUMCHATH UX B PCHICHUU TCOMCTPHUYCCKUX U
(I)I/I3I/ILICCKI/IX 3agay. HpI/IMeHHTL CKaJIIpHOC TIPOU3BCACHUC BCKTOPOB

AJI HAXOXKACHWA OJIMH U YTJIOB

Ilonp30BaThCS METOAOM KOOpAUHAT Ha IIJIOCKOCTU, IPUMCHATL €TO0 B

PEIICHUH T'€OMECTPUUCCKUX U IPAKTHIYCCKUX 3a1a4

Bnanetp NOHATUSAMHM  NPABWIBHOTO  MHOTOYTOJIBHHMKA,  JUIMHBI
OKPY’KHOCTH, IJTMHBI TyTH OKPY>KHOCTH U PaJJMaHHOM MEpHI yTIIa, yMETh
BBIUMCIIATH IUIOMIAb Kpyra U ero 4dactedl. [IpuMeHsTh moigyuyeHHbIE

YMCEHUA B IPAKTHYCCKUX 3ajadax

6.9

HaxoauTs ocu iy IEHTpbl CUMMETPUH (QUTYP, IPUMEHSTH JABHKEHUS

IIJIOCKOCTH B IPOCTENUIINX CITydasx

6.10

[IpuMeHATh TONy4YEHHBIE 3HAHUS HA MPaKTUKE — CTPOUTH
MaTeMaTUYeCKUEe MOJCNH JUIsl 3aJay peajbHOW >KU3HU U TPOBOAUTH

COOTBCTCTBYIOINIHUEC  BBIYUCIICHHUA C INPUMCHCHHEM  I10J0 ous u




TPUTOHOMETPHUYECKUX (YHKIMHA (MONB3YyACh, TIe HE0OXO0IUMO,

KaJIBKYJISTOPOM )



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

['eomerpus

6.1

Havansneie nonstus reomerpun. Touka, npsmasi, OTpe3oK, Jayd. Yroia. Buasl
yriaoB. BeprukaneHble M cMmexHble yrubl. buccekrpuca yrma. Jlomanas,

MHOI'OyTOJIbHUK. [lapamienbHOCTh U NEPIEHANKYIISIPHOCTD IIPSAMBIX

6.2

6.3

Cummerpuunbie purypsl. OCHOBHBIC CBOMCTBA 0CeBOU cMMeTpuu. [Iprumepbl
CUMMETPHUH B OKPYIKAIOIIEM MUPE

OCHOBHEBIE MMOCTPOCHUA C TIOMOIIBKO HHUPKYJIIA U JIMHCHKH. Tpe}IFOJ'IBHI/IK.

Bricora, Mmennana, OuccekTpuca, UX CBOWCTBA

6.4

6.5

PaBHOOepeHHBIE W PaBHOCTOPOHHUI  TpeyronbHUKU. HepaBeHcTBO
TpEyroJbHUKA

CBoiicTBa 1 MpU3HAKK paBHOOEIPEHHOTO TpEYTroiabHUKA. [IpU3HaKu paBeHCTBA

TPEYroJIbHUKOB

6.6

CBoiicTBa 1 NMpU3HAKK MapajuIedbHbIX NPAMbIX. CyMMa YIJIOB TPEYrojdbHHKA.

Bremnue yrisl TpeyrojibHHAKa

6.7

6.8

6.9

[IpssmoyronbHblil  TpeyroapHUK. CBOMCTBO MeIuaHbl MPSIMOYTOJILHOTO
TpEyroJbHUKA, MPOBENEHHOM K TuUnoreHy3e. IIpusHaku paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOIbHUKOB. IIpsIMOYTrOJIBHBIN TPEYTrOJBHUK C YIJIOM B
30°

HepaBeHcTBa B reomMeTpuu: HEPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUTNHE JIOMAHOM, TeopeMa 0 OOJIbIIEM yIJIe ¥ O0JIbIIEH CTOPOHE TPEYTOJIbHHKA.

HCpHeH,Z[I/IKyJ'I}Ip X HaKJIOHHAas

I'eomeTpruueckoe Mmecto Touek. buccekTpuca yriaa UM CepeAVHHBIN

MEPHEHIUKYIISP K OTPE3KY KaKk T€OMETPUUYECKHE MECTA TOUYEK

6.10

OKpy’XHOCTh M Kpyr, XOpJa M JAuaMeTp, HX CBOWCTBA. B3anmHoe
pacnoyiokeHue OKpYKHOCTH u mpsimoil. KacarenpbHas u  cekymas K

OKPYKHOCTHU

6.11

Oxpy’KHOCTb, BIHUCaHHas B yroj. BmnucaHHas M omnMcaHHas OKPY>KHOCTH

TPEYroJbHUKA




8 KVIACC

Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

6 ['eomerpus

6.1 YerbipéxyronpHuku. IlapamienorpaMm, ero npu3Haku U CBONCTBA

6.2 [TpsMoyronbHUK, poMO, KBafpaT, X IPU3HAKH U CBOMCTBA

6.3 Tpanenus, paBHoOOKas Tparneuus, € CBONCTBa U Npu3Haku. [IpsMoyroiapHas
' Tpaneuus

6.4 Meron ynsoenus Menuassl. LlenTpansHas cumMmerpus. Teopema Paneca u
' TeopeMa O IPONOPLIUOHAIBHBIX OTPE3Kax

6.5 Cpennue TMHUM TpeyrojabHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa

6.6 [Momobue TpeyrompHUKOB, Kod(hduiment momodus. [IpusHakum mOAOOHS
' TpeyroyibHUKOB. [IpuMeHeHre nojo0us Npy peleHny IPaKTHIECKUX 3a/1a4

6.7 @opMmynbl A8 MIIOUIATM  TPEYTOJIbHUKA, MapaijenorpaMma, pomba Hu
' Tpaneuuu

6.8 CpoiicTBa momaneit reomerpuueckux ¢uryp. OTHOLIeHHE IIIOMIAAeH
' no1I00HBIX (pUryp

6.9 Brruucnenue miuomanei TpeyrolbHUKOB M MHOTOYTOJIBHUKOB Ha KIIETYaTOU
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemeHuu
' MIPaKTHYECKUX 3a/1a4

CuHyC, KOCHMHYC, TaHT€HC OCTpPOrO yIJla MNPSMOYIOJBHOIO TPEyIrOJbHHUKA.
6.11 OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUroHoMeTprueckue GyHKIHH
yrioB B 30°, 45° u 60°

6.12 BnucanHble U IEHTpaNbHBIE YIJIbI, YTOJI MEXKIY KacaTeIbHOW U XOPAOH. YTJIbI
' MEXIY XOpJAaMU U CEKyLUMU

6.13 BnucanHbIe U ONTMCaHHBIE YETHIPEXYTOJIbHUKHU

6.14 BzauMHoOe pacnonoxkeHue JBYX OKpyKHocTei. Kacanme OKpy HOCTEH.

OO0mme kacaTenbHbIE K ABYM OKPY>KHOCTSIM

9 KIIACC




Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

6 I'eomerpus
6.1 Cunyc, kocunyc, Tanresc yrioB ot 0 o 180°. OcCHOBHOE TPUTOHOMETPUUECKOE
' TOXJeCTBO. POPMYJIBI IPUBEACHUS
Pemenune tpeyronbHukoB. Teopema KOCMHYCOB U Teopema CUHYCOB. Pemienue
6.2 MPAKTUYECKUX 3a/ad C MCIOJIb30BAHHEM TEOPEeMbl KOCHUHYCOB U TEOPEMBI
CHUHYCOB
6.3 [Ipeo6pazoBanue momobus. [1ogo00me COOTBETCTBEHHBIX JIEMEHTOB
6.4 Teopema 0 Mpou3BEACHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUHN OTPE3KOB
' CEeKYIIHX, TeOpeMa 0 KBaJpaTe KacaTelbHOM
Bexrop, uinHa (MO/1yI1b) BEKTOpPA, COHANIPABIEHHbBIE BEKTOPBL, IPOTUBOIIOJIOKHO
65 HAIpaBIIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
' ornepanuu Haj BeKTopamu. PasiojkeHue BeKTOopa IO JBYM HEKOJUIMHEAPHbIM
BEKTOpaM
66 Koopaunats! BekTopa. CkansipHOe MPOU3BEICHHE BEKTOPOB, MPUMEHEHUE s
' HAXO0X/IEHU JUIMH U YTJIOB
JlexapToBbl KOOPAMHATHI HA IUIOCKOCTH. YPAaBHEHUS INPSMOM M OKPYKHOCTH B
6.7 KOOpJMHATAaX, IEPECEUEHNE OKPY>KHOCTEN U NpsIMbIX. MeTol KOOpAUHAT U €r0
pUMEHEHNE
6.8 [IpaBuIBHBIE MHOTOYTOJIHHUKH
6.9 Jlnuna okpyxHocTu. I'patycHast ¥ pajinaHHas Mepa yria, BBIYMCIEHUE JIUH yT
' OKpY’KHOCTEN
6.10 [Tnomane kpyra, ceKTOopa, CerMeHTa
6.11 JIBuKeHHsI TUIOCKOCTH W BHYTPEHHHE CHUMMETpUH (uryp (3seMeHTapHbIe

npencrasienus). [lapamiensaelii nepenoc. [loBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBAHMS K NPEAMETHBIM pe3yJbTaTaM
OCBOEHUSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrPaMMbl OCHOBHOTI'O
o0mero oopazopanus Ha ocHoBe PI'OC

YMeHue omnepupoBarh MOHSATUSMHU: MHOXECTBO, IOJMHOXECTBO,
OTepalliy HaJl MHOXKECTBAMHU; YMEHHUE ONIEpPUPOBATh MOHATUSIMHU: Tpag,
CBSI3HBIN Trpad, AepeBO, IUKI, MPUMEHATh UX MPU PEUICHUH 3a]ad;
YMEHHE HCIIOJIb30BaTh Ipa)uyeckoe IMPEICTaBICHUE MHOXKECTB LIS
OMKCaHUs PEaTbHBIX MPOIIECCOB M SABICHUH, MPU PELICHUH 3a/ad U3

JIPYTUX Y4EOHBIX MIPEIMETOB

YMeHHe onepupoBaTh MOHATUAMM: OIPENEICHHE, aKCHOMA, TEOpEMa,
JOKa3aTeJIbCTBO; YMEHHUE paclo3HAaBaTb HUCTHUHHBIE W JIOXKHBIE
BBICKA3bIBAaHUSA, INPUBOJIUTH NPHUMEPHl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBAHHA U OTPULAHUA BBICKA3bIBAaHU M

YMeHue ornepupoBaTh MOHATHSAMHU: HATypaJlbHOE YHCIIO, MPOCTOE M
COCTaBHOE YHCIIO, JEIUMOCTh HATypalbHBIX YHCEI, MPU3HAKU
JETUMOCTH, II€JI0€ YHCJIO, MOAYJb YHCIAa, OOBIKHOBEHHAs ApOOb M
necsTuuHas apoOb, CTaHIAPTHBIM BUJ YKCIA, pallMOHAIBHOE YHUCIO,
UppallMOHATIBHOE YHUCJIO, apu(METUUYECKHIl KBaJpaTHBIM KOpEHb;
YMEHUE BBINOJHATH JEHUCTBUS C  YHUCJIAaMH, CpPaBHUBATH U
YIOPSIIOYMBATh YHCIIA, TPEACTABISITH YHCIAa Ha KOOPAWHATHOU
NpsIMOM, OKPYIJIATh YHUCIA; YMEHUE JeNaTh MNPUKUAKY U OLIEHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHYECKUI KBaJpaTHBI KOpeHb, MHOTOWIEH, ajredpanyeckas
npo0Ob, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOM CTENeHU
Oosbllle €IMHUIBI; YMEHHME BBIIOJIHATH pPacdy€Tel MO (Qopmylam,
npeoOpa3oBaHusl LENbIX, JIpOOHO-PAllMOHAIBHBIX BBIPDAKEHUH U
BBIPAKEHUI C KOPHSIMHM, PA3JI0KEHHE MHOTOYJIEHAa Ha MHOXKUTEIH, B
TOM YHUCJIE C UCIIOJIb30BaHUEM (DOPMYJI pa3HOCTH KBAJpaTOB U KBajpaTa

CYMMBI U PAa3HOCTH




YMeHue onepupoBaTh MOHATUAMU: YACIOBOE PABEHCTBO, YPaBHEHUE C
OIHOM NEPEMEHHOHM, 4YMCIOBOE€ HEPAaBEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE pellaTh JUHEHHbIE U KBAJAPATHBIC ypPABHEHUS,
IpOOHO-pAaLlMOHATIbHBIE YPABHEHUS C OJHOM INEpEeMEHHOW, CHCTEMbI
JBYX JMHEHHBIX YPaBHEHWH, JTMHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble M JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHCIIE IIPU PELLICHUH 33/1a4 U3 IPYTUX IIPEIMETOB U
IIPAKTUYECKUX 3a/1a4; YMEHHUE UCII0JIb30BATh KOOPAUHATHYIO IPSIMYIO U
KOOP/JMHATHYIO TUIOCKOCTh Ui M300paXCHHs pEIICHUH ypaBHEHHH,

HCPABCHCTB U CUCTEM

YMeHue onepupoBarh MOHATUSAMH: GYHKIHS, TpadhuK QYHKIUN, HYIH
(bYHKIII/II/I, IMPOMCIKYTKH 3HAKOIIOCTOAHCTBA, IPOMEIKYTKH BO3paCTaHUAA,
yObIBaHUsI, HAHOOJIbILICe U HAMMEHBILICe 3HAUYCHUST (DYHKIMU; YMCHUE
OIICpHUPOBATh MOHATHUAMHU: HpsAMasd HNPONOPHHOHAIBHOCTD, JIMHEHHAs
GyHkuus, KBagpatuuHas (YHKIHs, oOpaTHas MpPONOPLUOHATIBHOCTD,
napabona, TunepOona; yMeHHe CTpouTh rpadukm  QyHKIHIA,
UCTIONIb30BaTh TpadUKU Ul ONpEAETICHUs] CBOWCTB IPOIECCOB U
3aBUCHUMOCTEH, /Ui peleHus 3a/1a4d U3 ApyruX y4eOHbIX MPEIMETOB U
peaNbHOM )KU3HU; YMEHHUE BBIPAXaTh POPMYIaMU 3aBHCUMOCTH MEXKTY

BEINM4YnHaMn

YMenmne ONCprUpoOBaThH IIOHATUAMMU: II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMEeTpUYecKas  IPOrPecCHH;  yMEHHe
HCIOJIb30BaTh CBOMCTBA IOCIENI0BATENBHOCTEH, (HOPMYNBI CyMMBI U
o0IIIero 4jeHa MpH pelieHuH 3ajad, B TOM 4YMCJe 3a/1ad U3 JPYTUx

Y4eOHBIX TIPEIMETOB U PEATbHON KU3HH

YMeHue peliaTth 3aJlaud pa3HbIX TUIOB (B TOM 4YMCJIE Ha MPOIEHTHI,
JIOJIU U YacTH, IBUKEHUE, padoTy, IEHy TOBapOB M CTOMMOCTh MOKYITOK
U YCIyr, HaJOTH, 33Ja4d M3 OOJACTH YNpaBJIECHUS JHUYHBIMH U
ceMeHbIMU (PUHAaHCAMU); YMEHHE COCTABIISTh BBIPAXKECHUS, ypaBHEHMUS,
HEpPAaBEHCTBA M CHUCTEMBI [0 YCIOBUIO 3aJa4d, HCCIENOBaTh
MOJIyYEHHOE PEIEeHUE U OIEHUBATh MPABI0NOJ00HOCTh MOTYYEHHBIX

pe3yJIbTaToOB

YMeHue onepupoBaTh HMOHATHAMH: (HUrypa, TOUKa, OTPE3OK, MpsiMasd,
Jyd4, JOMaHasi, yroJjl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEAPEHHBIN

U PABHOCTOPOHHUHN TPEYTrOJIbHUKH, MPSMOYTOJbHBIA TPEYTrOJbHUK,
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12
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MenraHa, OMCCEKTpUca M BBICOTA TPEYTOJbHHMKA, YETHIPEXYTOJIBHUK,
napajuieiorpaMMm, pomMO, TpPSIMOYTOJIBHHUK, KBaJIpar, Tpamnenus;
OKpPYHOCTb, KpYT, KacaTeibHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemiaTh 3aJadyd, B TOM YHCJIE€ U3 MOBCEIHEBHOI
KU3HU, Ha HAXO0XKJEHUE I€OMETPUYECKUX BEJIMYUH C IPUMEHEHUEM

M3YYEHHBIX CBOMCTB GUryp U (HakToB

YMeHue onepupoBaTh IOHATUAMHU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYTOJIbBHUKOB; IapalIEIbHOCTh M IEPIEHAUKYJSAPHOCTh IMPSIMBIX,
yroJl MEXAY HpSAMBIMH, HEPIEHIUKYJSIP, HAKIOHHAs, IPOEKLUS,
nonobue ¢puryp, moo0HbIEe TPEYTOILHUKH, CAMMETPHUS OTHOCUTEIHHO
TOYKM W NIPSAMOM; YMEHHE pacllO3HAaBaThb PAaBEHCTBO, CUMMETPHIO U
nonobue (uryp, napauiebHOCTh U MEPIEHIUKYIIPHOCTD MPSIMBIX B

OKpYyZKaromemM MHUpe

YMeHue onepupoBaTh IOHATHUAMM: JUIMHA, PAcCTOSIHUE, YIoj
(BeqiMuMHA yrIila, CUHYC U KOCHUHYC yIJla TPEyrojbHHKA), IJIOLIA/ib;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U 00BEKTOB B OKPY’KaIOIIEM
MHUpE; YyMEHHE MPUMEHATh (OpPMyJbl TMEepuMeTpa U  IUIOIMIATU
MHOTOYTOJIbHUKOB, JJIUHBI OKPYXHOCTH M IUIOIIAAN Kpyra, o0bema
MPSIMOYTOJIBHOTO TapauleJieNuesla; yYMEHHE NPUMEHSATh HPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIVIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLICHHS  AJIs

BBIYMCJICHUA JJINH, paCCTOHHI/II\/’I, IIoIaaei

YMmenue wu3zo0paxkaTb IUIOCKME (UIYpbl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPHl OT pPYKHU, C TOMOULIBIO YEPTEKHBIX
UHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIU

CHUMBOJIbLHOMY OIIUCAHUTIO

YmMmenue OIICPpHUPOBATH INOHATHUAMMU: npsAMOYTOJibHasA CUCTCMa
KOOpJAUHAT, KOOpPAUHAThI TOYKHU, BEKTOp, CcymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKATIAPHOC ITPOU3BCACHUC BCKTOPOB,
YMEHUE HUCHOJB30BATh BCKTOPBI MU KOOPAWHATHI JIsA MNPCACTABICHHA
AAaHHBIX U PCIICHUA 3a/1a4, B TOM YUCJIC U3 JPYTUX y‘-ICGHBIX npeaMcEToOB

Y peaJbHOU KU3HU
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YMeHue OnepupoBaTh IOHATHSAMHU: CTOJIOMKOBBIE M  KPYTOBBIC
auarpamMmbl,  TaOnMWIBI, cpeqHee  apuMETHYEeCKoe, MeIuaHa,

HauOoJIbIlIeeE W HAaWMEHBINIEEC 3HAYCHHS, pa3Max YHCIOBOro Habopa;




yMEHUE  U3BJCKaTh, HWHTEPIPETUPOBATH H  NPEoOpPa3OBBIBATH
uHGOpMalMIO, MPEJICTABICHHYI0 B Taliuuax M Ha JuarpaMmax,
OTPaXKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pealbHBIX IPOLECCOB U
ABJICHUM; yMEHME paclo3HaBaTb M3MEHYMBBIC BEJIMYMHBI B

OKPYKaIOILIeM MUPE

15

YMeHue onepupoBaTh TMOHATUSIMHU: CIyYalHBIA OMBIT (CIIy4alHbIN
IKCIIEPUMEHT), JJIEMEHTapHOE COObITHE (BJIEMEHTApHBIA HCXOM)
CIIy4aifHOTO OTBITA, CIIyYailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAWUTb BEPOSATHOCTHU CIIyYaWHBIX COOBITUH B OMBITAX C
PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU; yMEHHUE peIiaTh
3aJla4y METOJIOM OPraHHW30BAHHOTO TMepedopa U C HCHOJIb30BAHUEM
MpaBujia YMHOXEHUS; YMEHHE OIEHHWBATh BEPOSTHOCTH pPEaTbHBIX
COOBITUN W SIBJICHUI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITHIA B OKPYXAlOIIeM MHPE H B IKH3HU;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TI0 POJIBIO B MACCOBLIX ABJICHUAX

16

YMeHue BbIOMpaTh NOAXOASIIMNA W3YYEHHBIM METON AJIs pPELIeHHS
3aa4d, MPUBOJUTH IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U JKU3HH, PACIIO3HABATH MPOSBICHNE 3aKOHOB MAaTEMAaTHKHU B
HUCKYCCTBE, OIIMCBIBATH  OTHEIBbHBIE  BBIAIOIIMECS  PE3YJbTATHI,
IIOJIyYEHHbIE B XOJ€ Pa3BUTUSA MAaTEMaTUKU KaK HAyKH, NPUBOIUTH
IIPpUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA

1 Yucna u BBIYUCICHUSA

11 Harypanbnsie u nensie yucna. [Ipu3Haky 1e1MMOCTH LIEIIbIX YUCEI

1o OOBbIKHOBEHHBIE W JAECATUYHBIE  JpoOM, TMPOLEHTHl, OECKOHEUHbIE
' MePUOIUUECKHIE IPOOH

13 PanmonanbHpie uyucna. ApudMmeTHyecKHe OIepauud C paydoOHAIbHBIMU
' yHUCllaMu

14 JeiicTBuTenpHble uucia. Apudmernyeckue onepanuu ¢ JeHCTBUTENbHBIMU
' qUCIaMU

Le [TpubnnxEHHBIE BBIYMCICHMS, MpaBWIa OKPYIJIEHHUsS, NPUKHUIKA M OLIEHKa
' pe3yibTaTa BBIYMCICHUN
2 Anrebpanyeckue BbIpaKeHHs

2.1 bykBeHHbIE BbIpaK€HUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

29 Crenenp ¢ nensiM mnokasareneM. CTeNneHb C palMOHAIBHBIM IOKA3aTEJIEM.
' CBoiicTBa CTeNEHH

2.3 MHorouneHs!

24 Anrebpanueckast 1poOb

”s ApudmeTnueckuii  KOpeHb  HaTypajlbHOM  crtemenu.  JledcTBus ¢
' apupMeTHIeCKUMHU KOPHSIMH HaTypajIbHOU CTEEHH
3 VYpaBHEHMS U HEPABEHCTBA

31 Lenbie u npobHO-panoHaNbHble ypaBHEHHA. CHCTEMBI UM COBOKYIHOCTHU
' YpaBHEHUNU

39 Lenbie n apoOGHO-panMoHanbHble HepaBeHCTBA. CHCTEMBI MU COBOKYIHOCTHU
' HEPABEHCTB

3.3 Pemenye TeKCTOBBIX 3a1a4
4 YucnoBele NOCIE0BATENBHOCTH

4.1 ITocmemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCIIEI0BATEILHOCTEH




Apudmernueckass u reomerpuueckas mnporpeccud. Dopmyna  CI0XKHBIX

4.2
IPOLICHTOB
5 DyHKIMHU
OyHknus, cmocodsl 3amanus  GyHknuu. ['paduk  dyHkuun. OOIacTh
OTIpeNieNIeHUs] U MHOXeCTBO 3HaueHui ¢pynkuuu. Hynu Gyukiun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEX)YTKM MOHOTOHHOCTH (PYHKUIMH. MakCUMyMbl U
MUHUMYMb! (yHKIMU. HaunOosbliee n HauMeHbllee 3HaYeHUE (YHKIMU Ha
IPOMEKYTKE
6 KoopauHaTsl Ha IpsAMOi U TJIOCKOCTH
6.1 KoopaunaTthnas npsimas
6.2 JlekapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue Gpurypsl 1 Ux cBoicTBa
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 W3mepeHue reoMeTpu4eckKux BETMYUH
7.6 BexTopsl Ha TI0CKOCTH
8 BeposSTHOCTE U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepostHOoCcTh
8.3 KomOunaTopuka
8.4 MHoxecTBa
8.5 I'pader
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