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MNOACHUTEJBHASA 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 M3ydeHus 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
pacCykKJIe€Husl «OT MPOTHBHOIO», OTIMYaThb CBOWCTBA OT  IPHU3HAKOB,
dbopMynpoBaTh 0OpaTHBIC YTBEPIKICHUSI.

Bropoii nenpr0 H3ydeHUsT T'€OMETPUHU SBISETCS HCIIONb30BAaHUE €€ 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
ONITOBOJIOKOHHOTO Kalenst win TpeOyemble pa3Mepbl rapaxa Juisi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpasi, BBIYMCIHUTEIbHAS JMHUSA B U3YUYEHUU T€OMETPHUH.
[Ipu pemieHnun 3amay NPAKTUYECKOTO XapaKTepa OOYyYaroIMHCA YUYHUTCS CTPOUTh
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTyallMi, IPOBOJIUTH
BBIYMCIICHHS U OLICHUBAThH aJIEKBaTHOCTb ITOJYYEHHOTO 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
[Tudaropar.

VYuebnslii Kypc «l'eomMeTpus» BKIIOYAET CIIEAYIOLUIME OCHOBHBIE DPa3eibl
conepxkanusi: «l'eomerpuueckue ¢Gurypel M uX cBoWcTBay, «M3MmepeHue
F€OMETPUYECKUX  BEIMYUH», «J[eKapTOBBl KOOpAMHATBI HAa  IUIOCKOCTHY,
«Bekrops», «JIBrkenus miockoctny, «I[IpeodbpazoBanus mog00us».

Ha uzyuenue yueGHOro Kypca «I'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Henen0), B 8 kiacce — 68 yacoB (2 yaca B Henelo), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

HavanpHble nonsTus reomerpun. Touka, mpsiMasi, OTPE30K, JIyd. YToi. Buasl
yrioB. BepTukaneHele U CMexHbIE yriabel. buccekrpuca yria. JlomaHas,
MHOTOYTOJIbHUK. [[apaiiensHOCTh U NEPIEHAUKYISIPHOCTD IPSIMBIX.

CumMmerpuunble  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C IMOMOIIBIO LHUPKYJIS MU JIMHEWKU. TpeyrojbHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONCTBA.

PaBHOOEpEeHHBIN U  PAaBHOCTOPOHHMI  TpeyrojdpbHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyroyibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIBHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIEIbHBIX NPAMBIX. CymMMa yTiIOB TPEYTOJIbHHKA.
Breninue yribsl TpeyrojibHUKA.

[IpssMOyTOJNIBHBIA ~ TPEYroabHUK. (CBONWCTBO MEIHWAHBI IPAMOYTOJBHOIO
TPEYTOJbHHKA, TNPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. I IpsIMOYTOJIBHBIN TPEYTOJIBHUK C yIiIoM B 30°.

HepaBeHcTBa B reoOMETpUU: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJbllieM yriie U OOJbLIEH CTOpPOHE TPEYroJIbHUKA.
[leprieHIUKYISIp ¥ HAKJIOHHAS.

['eomeTpuueckoe MeCTO TO4YEK. buccekTpuca yrima W CEepeIMHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb M Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTU W NpsiMou. KacaTenbHas u cexkymas K OKpYy>KHOCTH.
OKpy»XHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnucaHHas OKPYKHOCTH

TPEYTOJIbHUKA.
8 KUIACC

YerpipéxyronpHuku. [lapamienorpamm, ero npu3Haku u cBovictsa. HYactHble
Clly4au TapajijieiorpaMMoOB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), UX MPU3HAKU H
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
[IpsimoyTronbHas Tpanenus.

Meron yaBoeHuss Mmeauansl. LlenTpanbHas cumMmerpusa. Teopema Daineca u
TEOpEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJIbHUKA U Tparnenuu. LIeHTp Macc TpeyroiabHuKa.

[Togobue TtpeyronbHUKOB, Ko3pdunueHnt mnomodbus. I[lpuzHaku momoOus
TpeyroJbHUKOB. [IpuMeHeHune noaqo0us npu peleHny NPpakTUYeCKUX 3a/1ay.



CpoiicTBa momaaei reomerpuyeckux ¢uryp. Dopmynsl i IUIOMIATU
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IUIoMmaaAen
noI0OHBIX (uUryp.

Brruncnenune miomaneil TpeyroJbHUKOB U MHOTOYTOJIbBHUKOB Ha KJIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemieHun
PaKTUYECKUX 3a/a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO YyIJla HpPsIMOYTOJBHOIO TPEYIrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO. TpUroHOMETpHUecKHe (YHKIUH
yrioB B 30, 45 u 60°.

BnucanHble W LEHTpajgbHBIE YIJIbl, YIOJ MEXAY KacaTelbHOW M XOpPHIOH.
VYrimel  Mexay ~XopaaMu M CeKyUIMMHU. BrnmcaHHele W OINKCaHHBIE
4eTBIPEXYTOJIBHUKU. B3auMHOE pacnojokeHue JAByX OKpyxkHocrel. Kacanue

OKpy>xHOcTel. O01Me KacaTreiabHble K ABYM OKPYKHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, TaHrenc yrioB oTr O go 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. DOPMYIIBI IPUBEACHUS.

Pemenue TpeyronbHHKOB. TeopeMa KOCHHYCOB M TEOpEMa CHHYCOB.
Pemienne mnpakTUYeCKHX 3aJad C HUCIOJb30BAHUEM TEOPEMBl KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoous. [Togodue coOTBETCTBEHHBIX 2JIECMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOpPJ, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBAJIpaTe KacaTeIbHOM.

Bektop, anumHa  (MOIyJdb)  BEKTOpA,  COHAINPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO ~ HAIlPaBJICHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJ BEKTOpaMmH. Pa3nokeHue BEKTOpa MO JIBYM
HEKOJUIMHEeapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalgpHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS JIMH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTHU. Y PaBHEHUS NPSIMOU U OKPYKHOCTHU
B KOOpJAMHATAX, [IEPECEUCHUE OKPYKHOCTEN M NpsIMBIX. MeTox KOOpAUHAT U €ro
IPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIbHUKK. JlmuHa OKpyxkHOCTHU. ['pamycHas u
paauaHHasi Mepa yria, BBIYUCIEHUE IIMH IyTr OKpykHocTeil. Ilmomane kpyra,
CEKTOpa, CErMEHTA.

JIBuKeHMsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (PUTYp (dJIeMEeHTapHbIE
npeactasienus). [lapannensHbiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMMmbl y4yeOHOrO Kypca
«I"eomeTpusD» XapaKTEpHU3YOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SBJIECHUH, NPOLEAYp IpakAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBO€E BOCIIMTAHUE:

YCTAaHOBKOM HAa AaKTHMBHOE Y4YacTHE€ B PEIICHWH NPAKTUYECKUX 3aaad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON MNpodeccruOoHaIbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBUAYAIbHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX TJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTM4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/lay, PELICHWH, pacCyXIEeHUH, YMEHHUIO BHUJIETb
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEMaTHUECKONM HayKu Kak c@epbl 4YeToBeueCKOn
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYypOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuUTaHHMe, (POPMHPOBAHHE KYJIbTYPbI 310POBbSl H
IMOIMOHAJILHOTO 0JIarONoJyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢undeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY ¥ TAKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKAIOIICH Cpeabl, IJIaHUPOBAHHUS TIOCTYIKOB U
OIICHKM HMX BO3MOXHBIX MOCIEACTBUN MJII OKpPY’XKaloIIeH Cpeabl, OCO3HAHUEM
100aIbHOTO XapaKTepa 3KOJIOTHYECKHUX MPOOJIEM U MyTeH X pelieHus;

8) ajanTanusa K U3MEHSAIIMMCS YCJOBHAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSX HEOINPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIUMOCThIO B ()OPMHUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIHpOBaTh UJIEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U ABJICHUSX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYalMil0, BOCIPUHHMATH
CTPECCOBYIO CHTYAaIllMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS] U JeUCTBUSA, (HOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

Bba3oBble 1oruyecKkue aeiicTBUA:

e BBUIBIITh M XapaKTEPU30BaTh CYIIECTBEHHBIE NMPU3HAKKM MAaTEMaTHYECKUX
OOBEKTOB, TOHATUH, OTHOIIEHUH MEXIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, yCTAaHABIMBAaTh  CYIIECTBEHHBIM  MpHU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHWS U CpPaBHEHUSA, KPUTEPHUU
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCIpPUHUMATh, (OPMYJIUPOBATH U  MPeoOpPa3OBHIBATH  CYKICHUS:
yTBEpAUTENIbHbIE U OTpUIATENIbHbIC, €IMHUYHbIC, YacTHbIE W OOIIue,
YCIIOBHBIE;



e BBISIBISITH  MaTeMaTH4YECKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npotuBopedrss B (akTax, MAAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX,
npejiaratb KpUTEPUU IS BBISIBIICHHS] 3aKOHOMEPHOCTEH U POTUBOPEUUIA;

e JIeNIaThb BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKU, ACIAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHH M, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e pazOuparh AOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUU (MPAMBIE U OT
MPOTUBHOI0), MPOBOAUTH CAMOCTOSITEIbHO HECIOXKHBIE JI0KA3aTelbCTBA
MaTeMaTU4yeckux (PakToB, BBICTpPAMBATh APTYMEHTAIMIO, MPUBOJIUTH
IpPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOHMpaATh CIOCOO perieHus ydeOHOW 3ajaud (CpaBHHUBATh HECKOJBKO
BAPUAHTOB pEIICHUS, BbIOUpaTh HauOoyiee TMOAXOASIIMMN ¢ y4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciaeaoBarebCKue 1eHCTBUA:

e HCHOJI30BaTh BOIPOCHI KaK HUCCIEAOBATEILCKUNA HHCTPYMEHT IO3HAHUS,
(bopMyIupOBaTh BOIPOCHl, (PUKCHPYIOLIUME MPOTUBOpPEUHE, MpoOIeMy,
CaMOCTOSITEJIbHO yCTaHaBJIMBAaTh HCKOMOE U JaHHOe, (opMHUpOBATH
TUIIOTE3Y, apIYMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

e MPOBOAUTH MO CAMOCTOSITEILHO COCTaBIICHHOMY IUIAHY HECJIOKHbBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOT0 O0OBEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOOI;

e CaMOCTOSITENILHO (OPMYJIUPOBATH OOOOIIEHUS W BBIBOJIBI MO pe3yjbTaTaM
MPOBENEHHOTO HAOJIIONCHUS, HWCCIEAOBAHMS, OIICHMBATH JOCTOBEPHOCTDH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e MPOTHO3UPOBATH BO3MOYKHOE pPA3BUTHUE MPOLIECCA, A TAKKE BbIJIBUTAThH
MPEATNOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

e BBUBIIATH HEJOCTATOYHOCTh W M30BITOYHOCTh HH(OpPMAIUU, JTaHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3a]1a4H;

e BBIOUpATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH U HUHTEPIPETUPOBATH
HH(pOpMAIINIO PA3IMUHBIX BUJIOB U (DOPM MpECTABIICHHUS;

e BBHIOMpATh (OpMy TpeAcTaBlICHUs HHPOPMALMK U HILTIOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamH, WHOM Tpadukod u ux
KOMOMHAIIMSIMHU;

e OIICHMBATh HAJAEKHOCTh HWH(POpMAIMU TO KPUTEPUSIM, IPEAJIOKEHHBIM
y4YUTENEM WU CHOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKaTHBHBIE YHUBEPCAJbHbIE YUeOHbIE TeiCTBUS:

e BOCIPUHUMATH U (HOPMYIUPOBATH CYKICHUS B COOTBETCTBUU C YCIOBUSIMU
U LETSIMU OOIIEeHMSI, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3pEHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, IaBaTh IOSCHEHUSA IO XOILy PELICHUS
3a/1a4l, KOMMEHTHPOBATH MOJYYEHHBIN PE3yIbTaT;

B X0Jie 00CYXJIeHUS 3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOil TeMBbI,
npo0JieMbl, pelIaeMoil 3ajaun, BbICKa3bIBaTh UJIEU, HAIEJICHHBIE HA MOMCK
pELICHUs, COIOCTABIATh CBOM CYXKICHUS C CYXKICHUSAMH JpYyruX
YYaCTHUKOB JAMAaNiora, OOHapyXMBaTh pa3iNMude U CXOJCTBO MO3MIIMNA, B
KOpPEKTHOM opme PopMyTHUpOBaTH pa3HOTIIACHS, CBOU BO3PAXKEHUS;

e IPEICTABIISATH PE3YJIbTaThl PEIICHUS 337a4u, SKCIIEPUMEHTA, UCCIIEA0BaHus,
IIPOEKTa, CAMOCTOSITENILHO BBIOMPATh (hOpMaT BBICTYIUIEHHUS C YUETOM 3a/1ad
IPE3EHTALIUN U OCOOEHHOCTEN ayIUTOpUH;

e TIOHMMATh W UCIOIB30BaTh NMPEUMYIIECTBA KOMAaHAHONW U WHAWBHYATbHOM
paboTHI TIPH PEIICHNN YUYEOHBIX MaTEMAaTHIECKHX 3a]1aY;

e IPUHMMATH II€JIb COBMECTHOH JEATENBHOCTH, IJIAHUPOBATh OPraHU3ALUI0
COBMECTHOI paboThbl, pacmpeneisTh BUAbl pabOT, JIOroBapUBaThCH,
o0Cy»XIaTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

e y4YacTBOBaTh B TIpPyHnmoBbeIX QopMax padotel (oOcyxnaeHus, OoOMEH

MHEHHUSIMHU, MO3TOBbIE IITYPMBI U JIPYTHUE), BHIIOJIHATH CBOIO YacTh pabOTHI

U KOOPAMHHMPOBATb CBOMU JEHCTBUS C JAPYTMMH WIEHAMU KOMAaH]bl,

OLICHMBATh KAauyeCTBO CBOEr0 BKJIaga B OOMIMI MPOAYKT MO KPUTEPHSIM,

c(OopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBeEpCAJbHbIEe YUeOHbIE 1eliCTBUS

Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUIAH, AJITOPUTM PELICHMs 3aAadd (WM €ro
4acTh), BBIOMpaATh CHOCOO pEIIeHHS C YYETOM HMMEIOUIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e BJAJETh COCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJISI Mpoliecca U pe3yJibTara
peILIECHNs] MaTEMAaTUYECKOM 3a/1a4u;

e MPEIBUIETH TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTH IIPH PELICHUN 33/1a4H,
BHOCHUTH KOPPEKTUBBI B JESATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIHCTB,
HAWJICHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3YyJIbTATa IEATEIBHOCTH IOCTABICHHOM LIEIU U
YCIIOBUSIM, OOBSICHATH NMPUUYUHBI JOCTHXKEHHS] WA HEIOCTHDKCHHS LEeNH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJIBTATDBI



K xoHiy oOydenuss B 7 kJjacce OOyYarolIMiiCsi MOJIYYUT CIIECAYIOIIHE
MIPEAMETHBIE PE3YIIbTATHI:

Pacrio3naBaTh UW3y4yeHHbIE TE€OMETpUYECKHE (DUTYpBI, OMNPENEsATh HUX
B3aMMHOE pACIOJIOKEHUE, H300paxaTh TeoMeTpuueckue (GUrypbl, BBITIOIHATH
YEpPTEKHU MO YCIOBHUIO 3adauu. M3MepATh JIMHEWHBIE W YIJIOBBIC BEJIMYUHBI.
Pemiats 3a1a4n Ha BEIYMCIIEHUE JJIMH OTPE3KOB M BEJIMYHH YTJIOB.

Henatb rpyOyr0 OIEHKY JMHEMHBIX M YIJIOBBIX BEJIMYMH TNPEIMETOB B
peasbHOM KU3HU, Pa3MEPOB MPHUPOIAHBIX OO0BEKTOB. Paznuyarh pa3Mmepbl 3TUX
O00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4yepTeKU K TEOMETPUUECKUM 3a/1auam.

[Tonmp30BaTbCAd MNpPU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, MHCIIOIb30BaTh
MPU3HAKHU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3a]1a4.

[IpoBOAUTE JTOTMYECKUE PACCYKIECHUS C MCIOJIB30BAHUEM I€OMETPUUYECKUX
TEOPEM.

[Tonmp30BaThCA MNpPHU3HAKAMU PABEHCTBA MNPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYTOJIBHOIO
TPEYTrOJIbHUKA, B PELICHUM I'€OMETPUUECKUX 3a]1a4.

Onpenensate napawiedbHOCTh MPSAMbBIX C IOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMM cekymas. OnpeaensaTs napauieIbHOCTh IPSMBIX C OMOIIBIO PABEHCTBA
PACcCTOSIHAN OT TOUYEK OJHOM IPSMOU 0 TOUEK APYTOU MPSIMOM.

Pemiats 3amaun Ha KiteTyaToi Oymare.

[IpoBOIUTH BBIUMUCIEHUS M HAXOJUTh YHCIIOBbIE U OYKBEHHBIC 3HAUCHMUS
YIJIOB B TEOMETPUYECKMX 3aJadyax C MCIOJB30BAHUEM CYMMBI YTJIOB
TPEYTOJbHUKOB M MHOT'OYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEYEHNH [BYX IapajUICIbHBIX IPSAMBIX CEKylled. Pemarp mnpakTuueckue
3a71a4M Ha HaXOXKJICHUE YIJIOB.

Bianerp NOHATHEM TEOMETPUYECKOTO MECTa TOYEK. YMETh OIPEIEIAThH
OMCCEKTPUCY yIJIa U CEPEAUHHBIN NEPIEHIUKYJISP K OTPE3KY KaK r€OMETPUYECKHE
MeCTa TOYEK.

®opMyIUpPOBaTh ONPEAECICHUS OKPYKHOCTH M KPyra, XOpAbl U JHAMETpa
OKPYHOCTH, TTOJIb30BaThCSI UX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOWCTBA IIPU
peLIeHNH 3a1a4.

Brnagete moHSATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lomp3oBaThes (akTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, MU O TOM, YTO CEpPEIUHHBIE
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHsATHEM KacaTelbHOU K OKPY’KHOCTH, I10JIB30BATHCS TEOPEMOU O
MEPIEHINKYJIIPHOCTHA KAaCaTeJIbHOU U paguyca, IPOBEAEHHOTO K TOYKE KACaHHUS.



[Tonb30BaThCA MPOCTEMIIMMHU T€OMETPUUECKUMUA HEPABEHCTBAMU, TOHUMATh
UX IIPAKTHYECKUN CMBICIL.

[IpoBOIMTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO HUPKYJIS U
JIMHENKHU.

K xkoniy oOyuenus B 8 kiacce oOydarOnIMiics TOJNYYHUT CIETYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJBHUKOB, WX JJIEMEHTHI,
MOJIb30BAThCSl UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKM TMEPECEUCHMs] MEIHWaH TPEyrojibHUKa (LEHTpa
Macc) B peIlIeHUH 3a/1ay.

BnaneTs noHsATHEM CpeqHEN JTUHUU TPEYTOJIbHUKA U Tpaleluu, PUMEHSTh
X CBOMCTBA INPHU pEIICHHHM reoMeTpuyeckux 3anad. [lomp3oBaTbest TeopeMon
dajieca 1 TEOPEMON O IPOMOPLHMOHAIBHBIX OTPE3KAX, IPUMEHITh UX JUJISl PELICHUS
IIPaKTUYECKUX 3a]a4.

[IpuMeHsTh NpU3HAKK MOA00US TPEYTOIbHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTbcss Teopemoir Iludaropa ansg penieHuss TEOMETPUYECKHX U
IpakTUYecKux 3anad. CTpPOUTh MaTEMaTUYECKYyI0 MOJEIb B IPAKTHUYECKHUX
3aJ1ayax, CaMOCTOSITENIBHO JENIAaTh YEPTEK U HAXOAUTh COOTBETCTBYIOLIUE JITUHBI.

Brnagete DOHATHSMU CHUHYCa, KOCHMHYCa M TaHI€HCa OCTpOro yria
PSIMOYTOJIBHOTO TpeyrojbHUKa. 110/1b30BaThCs 3TUMHU MOHATUSMU JJIs1 pPELUEHUS
IIPaKTUYECKUX 3a]a4.

Boruncnsate (pa3nuuHbiMUA crioco0aMu) IUIOUIaAb TPEYTroJbHUKA U IUIOLIaaN
MHOTOYTOJBHBIX  Guryp (MONB3ysiCh, TI€ HEOOXOJUMO, KAJIbKYJISATOPOM).
[IpuMeHsTh MOoyYeHHbIE YMEHUS B IPAKTUYECKHUX 3a/1ayax.

Brnanets NOHATHSAMU BIHCAHHOTO W UEHTPAJIBHOIO YIJa, HMCIOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yTJaX, yIrjlax MeXay XopAaMmH (CEeKYIUMU) U yIiie MEeXKIY
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Bnanete MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSATh CBOMCTBA
OMKMCAHHOTO YEThIPEXYTONbHUKA MIPU PEILICHUH 3a]1a4.

[IpuMeHsATh MoJlydeHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTHYECKUE
MOJEJIN JIJIS 3a/1a4 PEAJIbHOW JKU3HU U MMPOBOJIUTH COOTBETCTBYIOINE BBIYMCICHUS
C TNpPUMEHEHUEM TMOJ00Us W TPUTOHOMETpUU (TOJB3YSICh, TAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K xoHmy oOydenuss B 9 kJjacce oOydYaromuiicsi TMOJIYYUT CIICAYIOIIHE
IIPEIMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETpUYECKHE (QYHKIUU OCTPBIX YIJOB, HAXOAWUTh C HX
NOMOILBIO PA3JINYHBIE 3JEMEHTHl MPSMOYTOJBHOTO TPEYTrONbHUKA («peleHue



IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJbKyJISATOPA) AJTUHBI
Y YTJIBI 17151 HeTaOIMYHBIX 3HAYCHUH.

[Tonb3oBatbes hopmynaamMu MPUBEACHHUS U OCHOBHBIM TPHUTOHOMETPHUECKUM
TOXJIECTBOM JUI HAXOXJICHHSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKIEHUS Pa3IMYHbIX
AJIIEMEHTOB TPEYTOJbHUKA («PELICHWE TPEYTrOJbHUKOBY»), MPUMEHATh HX MpHU
pELIEHUU T€OMETPUUECKUX 3a1a4.

Bnagerp moHsTHsIMM  npeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOAO0HBIX Guryp. [lonbp3oBarbest cBOWCTBaMU 110100MS TPOU3BOJIBHBIX
buryp, yMeTb BBIUMCIATH JJIMHBI W HAaXOAUTh YINIBI Yy MOJOOHBIX (UTYP.
[IpumeHsATh cBoOWCTBa MOJO0OMS B MPAKTHUECKUX 337adyax. YMEThb NPUBOIUTH
IpUMEpPHI OJOOHBIX (PUTYP B OKPYKAIOILIEM MUDE.

Ilonp30BaThCsA TEOpEMaMU O MPOU3BEIECHUU OTPE3KOB XOPJ, O MPOU3BEACHUN
OTPE3KOB CEKyIIMX, O KBaIpaTe KacaTeJabHOM.

[Tonb30BaThCA BEKTOpPAMH, MOHUMATh MX T€OMETPUYECKHU U (U3HUECKUI
CMBIC]I, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX W (DU3MYECKUX 3aj]ad.
[IpuMEHSATh CKAIIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXO0XKICHUS IJIUH U YTJIOB.

[Tonb30BaTbCd METONOM KOOPAMHAT Ha IUIOCKOCTH, IIPUMEHATH €ro B
PEIICHUH T€OMETPUUECKUX U MPAKTUYECKUX 3a]1ay.

Bnanets MNOHATUSIMH NMPABUIBHOTO MHOTOYTOJIBHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyT'M OKPY’KHOCTH W PaJWaHHON MEphl yIia, YMETh BBIUMCIATH ILIOIIAJb
KpyTa U ero yacteil. [I[puMeHsTh NoJy4YeHHbIE YMEHHS B IPAKTUYECKUX 3a7a4ax.

Haxoauts ocu (MM LEHTPbI) CUMMETpUM (UTYp, NPUMEHATH JBH)KEHUS
IJIOCKOCTH B MPOCTEUIINX CITy4dasiX.

[IpuMeHsATh MONydeHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOINE BBIUMCICHUS
C TPUMEHECHHEM IOA00MS M TPUTOHOMETPUYECKUX (YHKIUN (MOIB3YSACh, TIIE
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoannbie | IpakTuuyeckue (mupp )
NpOrpamMmbl Bcero odpa3oBaTe/bHbIE
padoThI padoThbI
pecypchl
[Ipocreiimme reomerpuueckue GUTYPHI U
1 I/If cBoiictBa. M3me epHI/Ie reOMe(:i; I/I}llII;CKI/IX 14 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYMH
bu6mmorexa [IOK
2 T 22 1
PEyroARHIIH https://m.edsoo.ru/7f415e2e
3 [TapamtenpHble psiMBbIE, CyMMa YIJI0B 14 1 bubnnorexa [HOK
TpeyroJibHuKa https://m.edsoo.ru/7f415e2e
4 Oxpy>KHOCTb U KpyT. [ 'eomeTprueckue 14 1 bubnuoreka [IOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
IT i 4 1
> OBTOpeHHE, 06obueHHe sHaHil https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungppoBbIe
Ne n/m P Konrtpoannbie | IIpakTuuyeckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl
N bubnuotexa [JOK
1 q 12 1
CTRIPEXYTOILHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 [IPOIIOPIIMOHAIBHBIX OTPE3KaX, MOJ00HEIE 15 1 bubnmorexa LOK
POTIOp P ’ https://m.edsoo.ru/7f417e18
TPEeYrOJIbHUKU
ITnomans. Haxoxaenue miomanei
3 Tpe III‘IOJi[I)HI/IKOB u i[/IHOI‘O FOJEH);IX ¢bur 14 1 bubmorexa LHOK
pey Y Yb- https://m.edsoo.ru/7f417e18
[Tnomanu nonoOHbIX pUryp
4 Teopema [Iudaropa u Hauana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. BriicanHsie u
5 OINMCAHHBIE YETHIPEXYTOIbHUKH. 13 1 bubnuoreka [IOK
KacarenpHble k OkpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEU
bu6mmoreka [JOK
IT i 4 1
6 OBTOpCHte, 000DLICHHE 3HaHHiT https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 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 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne n/m P Kontpoabnbie | IpakTuueckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThbI padoThI
pecypchbl
1 Tpuronometpus. Teopembl KOCUHYCOB 1 16 1 bu6nuoreka [JOK
CUHYCOB. Penienue TpeyroibHIUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobpazoBanue mogodus. Merpuueckue 10 1 bubnmnoreka [HOK
COOTHOUICHUS B OKPY>KHOCTHU https://m.edsoo.ru/7f41al2c
bubmuorexa [IOK
3 B 12 1
CRTOPEI https://m.edsoo.ru/7f41al2c
4 JlexapToBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 bubamorexa LIOK
P P https://m.edsoo.ru/7f41al2c
[TpaBwiIbHBIE MHOTOYTOJIBHHUKH. [[THA
5 of YKHOCTH U TUTIO ya b Kpyra 8 8 bubmmorexa LIOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruncienue nomaaei
bu6anoreka LIOK
6 6
JBIKCHIA TWIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 0600IIEHNE, CHCTEMATH3 A 7 5 bu6anoreka LIOK
3HaHUHI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

7 KIIACC
Kon "
IIpoBepsiemble npeAMeTHbIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTI'O 00111ero 00pa3oBaHuA
pe3yJabTara
6 I'eomerpust
Pacnio3naBaTh M3yueHHBIE T€OMETpUYECKHE (DUTYPBI, ONMPEeNsiTh UX
B3aMMHOE PACIOJIOXKECHHUE, H300pakaTh TIEOMETPUYECCKHE (UTYPHI,
6.1 BBITIOJIHATE YEPTEKU 1O YCIOBHIO 33ha4yd. M3MepsTh JTUHEHHBIE U
yIJIOBBIC BEJMUMHBL. Periath 3a1aun Ha BRIYUCICHHUE [UTHH OTPE3KOB U
BEJIMYUH YTJIOB
Jlenatb TpyOyI0 OLIEHKY JIMHEHHBIX M YTJIOBBIX BEJIMYWH MPEIMETOB B
6.2 peabHOM  JKU3HHU, pPa3MEpOB MPHUPOTHBIX OOBEKTOB. Pazmuuarh
pa3Mephl THX 00BEKTOB T10 TOPSIKY BETUINHBI
6.3 CTpouTh 4epTek U K TEOMETPUUECKUM 3a]a4am
[Tonmp30BaThbesl MpU3HAKAMHU PAaBEHCTBA TPEYTOJHLHUKOB, UCTIOIH30BAThH
6.4 MIPU3HAKH U CBOMCTBA PaBHOOEPEHHBIX TPEYTOJIbHUKOB IIPU PELLICHUN
3aga4
65 [IpoBomuTh  JOTWYECKHE  pAcCy)XKIEHHsT C  HCIOJb30BaHUEM
' Te€OMETPHUECKUX TEOPEM
ITonp3oBatbes HpU3HAKaMHU paBeHCTBa NPSIMOYTOJIBHBIX
6.6 TPEYTOJILHUKOB, CBOMCTBOM MEIHMAHBI, NMPOBEAEHHON K THUIOTEHY3e
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUN T€OMETPUUECKUX 3a/1a4
OmnpenensaTs napajieTbHOCTh NPSMBIX C MOMOIIBIO YIJIOB, KOTOPBIE
6.7 oOpasyeT ¢ HUMHU cekymias. OnpenensaTs mapajiebHOCTh MPSMBIX C
' MOMOIIIbIO PAaBEHCTBA PACCTOSHUN OT TOYEK OJHOM MpSAMOW O TOUEK
JIPYrou mpssMon
6.8 Pemrate 3amaun Ha Ki1eT4aToit Oymare
6.9 [IpoBOMUTH BBIUMCIEHUS W HAXOJUTh YHCIOBBIE H OYKBEHHBIC

3HA4YCHHA YIJIOB B TCOMCTPHYCCKUX 3aJdavdaxX C HCIIOJIb30BAHUCM




CyMMBI YIJIOB TPEYTrOJIbHUKOB M MHOI'OYI'OJBHUKOB, CBOMCTB YTIJIOB,
00pa30BaHHBIX MPU TEPECEYCHUU JIBYX MApaJUICIbHBIX MPSMBIX

CCKYIHCIZ. PemraTe IMPAKTUYCCKUE 3a/la4M Ha HAXOXKIACHUC YTJIOB

BJ'IaI[eTB IIOHATHUEM TCOMETPHUICCKOI'O MeEcCTa TOYCK. Ymern

6.10 OTpeAeNsATh OWUCCEKTPHUCY yIla M CEPEeIUHHBIA TEPIEHANKYISAP K
OTPE3KY KaK reOMETPUYECKHE MECTa TOYEK
@opMynupOBaTh ONPENECICHUS OKPYKHOCTH M Kpyra, XOpIbl U
6.11 JMaMETpa OKPY>KHOCTH, IIOJb30BaTbCsl MX CBOWCTBAMHU. Y METh
MIPUMEHSTh 3TU CBOMCTBA MPH PEIICHUHU 33]a4
Brnagerp moHsTHEM ONHUCAHHOW OKOJO TPEYTrOJbHHKA OKPY>KHOCTH,
yMeTh HaxomuTh e€ 1meHtp. [lomp3oBarhbest (akTamMum O TOM, 4TO
6.12 OHMCCEKTPUCHI YTIIOB TPEYTOJIbHHUKA MEPECEKAOTCS B OJTHOM TOUYKE, U O
TOM, YTO CEPEIWHHBIC TEPIEHIANKYISIPHI K CTOPOHAM TPEYTrOJIbHHUKA
MepeceKaroTcsl B OJJHOU TOUKE
Brnagerp moHsATHEM KacaTedbHOW K OKPYXKHOCTH, TOJIb30BATHCS
6.13 TEOPEMOW O TMEPHEeHIUKYISIPHOCTH KacaTeIbHOM U  paauyca,
MPOBEIEHHOTO K TOUKE KAaCaHHs
6.14 [Tonb3oBaTbecs MPOCTEHIIMMU TE€OMETPUYECKUMHU HEpPAaBEHCTBAMHU,
' MMOHUMATP WX MPAKTUICCKUN CMBICIT
6.15 [IpoBOANTH OCHOBHBIC T'C€OMETPHUYECKHE ITOCTPOCHHS C TIOMOIIBIO
' LUPKYJIA U JIUHEHKH
8 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
NpOBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHUs
pe3yJjbTarTa
6 I'eomerpust
61 Pacrio3naBaTh OCHOBHBIC BHJIBI UYETBIPEXYTOIBHUKOB, MX JJIEMEHTHI,
' MOJIb30BAThCS X CBOMCTBAMU MPHU PEIICHUU T€OMETPUUIECKUX 3a/1a4
6. [IpuMeHSITh CBOWCTBA TOYKH IIEPECEUCHUS MEIHWaH TPEYTrojIbHHUKA
' (meHTpa Macc) B pelieHu  3aaa4
6.3 Brnagerp moHsTHEM CpedHEW JHHUM TPEYrolbHUKA W Tpareluu,

MIPUMEHATh KX CBOWMCTBA MPHU PEIICHUH TIE€OMETPHUYECKUX 3aJad.




[Tonb3oBatbes Teopemoit dasieca U TeopeMol 0 MPOHOPIIMOHATBHBIX

OTpEC3Kax, MIPUMCHATH UX JJIA PCIICHUSA NPAKTUICCKUX 3a/1av

[IpumensaTh NpU3HAKM NOAOOMS  TPEYrOJIbHUKOB B  PELIEHUU

o4 TreOMETPUUYECKUX 33/1a4
[Tonb3oBatbes Teopemoit [ludaropa s perieHus reoMeTpUuecKuX U
65 IpakTU4eckuX 3anad. CTpouTh MaTEMAaTUUYECKyl0 MOJEIb B
' MPaKTUYECKUX 3a/1ayaX, CaMOCTOSITEIbHO JIeNaTh YepTEX U HAXOIUTh
COOTBETCTBYIOILNE JAJINHBI
Brnagers NoHATHSIMM CUHYCa, KOCHMHYCa M TaHI€HCa OCTpPOro yria
6.6 MPSIMOYTOJIBHOTO TpeyrojibHUKa. [lomb30BaThCs STUMHU TMOHSATHUSMU
JUTSL peIIeHUs MPAKTUYECKUX 3a71a4
Beruucnsate (pa3nuyuHbIME  crIOCOOAMHU) TUIOMIAAL TPEYrOJIbHUKA U
6.7 IUIOLIAAM  MHOTOYTONBHBIX GuUryp (monb3ysach, TJe HEOOXOAMMO,
' KaJIBKYJISATOPOM). [IpUMEHSTh MOMy4YeHHbIE YMEHHUS B IMPAKTUUYECKUX
3a/1ayax
Brnagets NoHATHSAMEU BOMCAHHOTO U LIEHTPAJIIBHOTO YIJIa, UCIIOJIb30BaTh
6.5 TEOPEMBbI O BIIMCAHHBIX yTJIaX, YIJIaX MEXIy XopAamu (CEeKyIIMMHU) U
' yIiie MeXAY KacaTellbHOW U XOpJOiM MpU PEIIEHHUH T'€OMETPUYECKUX
3a1a4y
6.9 Brnaners mOHSATHEM OMUCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSTH
' CBOMCTBA OMUCAHHOTO YETHIPEXYTOJbHUKA IIPU PELICHUH 3a7a4
[IpuMeHATh TONy4YEeHHBIE 3HAHUS HA MpPaKTUKE — CTPOUTH
6.10 MaTeMaTHYeCKUe MOJENN IS 3aJad peajlbHOW >KU3HU U MPOBOJIUTH
' COOTBETCTBYIOIIME BBIYUCICHUS C TNPUMEHEHHEM Tono0us U
TPUTOHOMETPUH (IIOJIB3YSCH, IJIe HEOOX0AUMO, KAIBbKYJISTOPOM)
9 KIIACC
Kon o
IIpoBepsiemble npeIMeTHbIE pPe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTarta
6 I'eomeTpus
61 3HaTh TPUTOHOMETPUYECKHE (PYHKIIMHU OCTPBHIX YIIIOB, HAXOJIUTH C UX

IIOMOIIBKO PA3JIMYHBIC JBJICMCHTBI MPAMOYT'OJIBHOI'O TPCYroJIbHUKA




(«pemmieHue  MPAMOYTOJBHBIX  TPEYTOJBHUKOBY»). Haxomuth  (c

IIOMOIIBIO KaﬂbenﬂTopa) JJIMHBI U YTJIbI JJIA HETAOIMYHBIX 3HAYCHUH

6.2

Ilons30BaThCs (bOpMy.]'IaMI/I IIPUBCACHUA u OCHOBHBIM
TPUTOHOMETPHUYECCKHUM TOXACCTBOM [JIsI HAXOXICHHA COOTHOIICHUM

MCXKAY TPUTOHOMCTPHUYCCKUMHA BCIIMUNHAMUA

6.3

Hcnonws3oBath TEOpeMbl CHHYCOB M KOCHUHYCOB JUIsl HaXOXICHUS
Pa3IMYHBIX AJIEMEHTOB TPEYTOJbHUKA («PEUICHUE TPEYrOJbHUKOBY),

MNPUMCHATH UX ITPU PCHICHUH TCOMECTPHUICCKUX 3ada1

6.4

Brnaners monATHMsSIME TpeoOpa3oBaHUS MONOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX (Guryp. Ilomp30BaThcs CBOWCTBAMHU IMOAOOMS
IIPOU3BOJIBHBIX (UTYp, YMETh BBIYMCIATH JUIMHBI U HaXOAWUTh YIJIbI Y
noo0HbIX Quryp. [IpuMeHsTh cBOMCTBa MOJOOUS B NPAKTHUECKUX
3aja4ax. YMeThb NPUBOAUTH MPUMEPbl MOAOOHBIX (uryp B

OKpYy aroIleM MUupe

6.5

[Monp30BaThcss TeOpeMaMH O TIPOU3BEACHUH OTPE3KOB XOpI, O

MPOU3BEICHUN OTPE3KOB CEKYIIUX, O KBapaTe KacaTelIbHON

6.6

ITons30BaThCA BCKTOpaMHu, IIOHUMATb HUX FGOMeTpI/ILIeCKI/Iﬁ n
(1)I/ISI/I‘~IGCKI/II\/’I CMELICJI, IPUMCHATL UX B PCHICHUHU T'COMCTPHUYCCKUX U
(I)I/I3I/ILI€CKI/IX 3agay. HpI/IMCHHTL CKaJIIpHOC TTPOU3BCACHUC BCKTOPOB

JJIL HAXOXKACHU A UIMH U YTJIOB

6.7

ITonp30BaThCS METOAOM KOOpAWHAT Ha IUIOCKOCTHU, IPUMCHATHL €ro B

PpCeHICHUH I'COMCTPUICCKUX U ITPAKTHYICCKUX 3a1a1

6.8

Brnagerp NOHATHAMM — TPAaBUJIBHOTO  MHOTOYIOJBHUKA,  JUIMHBI
OKPYXHOCTH, UIMHBI AYI'M OKpPY>KHOCTH W paJMaHHOM MEpHI yria,
yMETh BBIYMCIATH IUIOMAAb Kpyra u ero uyacteil. Ilpumensars

IMOJIYUCHHBIC YMCHUS B IIPAKTHYCCKUX 3agadax

6.9

HaxoauTs ocu iy eHTpbl CUMMETPHUH (QUTYP, TPUMEHSTH JABHKEHUS

IJIOCKOCTH B IPOCTEUIINX CIydasx

6.10

HpI/IMCHHTB IMMOJIYUCHHBIC  3HAHUA Ha  IPAKTUKEC —  CTPOUTH
MaAaTEeMaTU4YCCKUE MOJACIN TJId 3aaad peanLHoﬁ KHN3HHU W IIPOBOJUTH
COOTBCTCTBYIOIIMEC  BBIYUCICHUA C HNPUMCHCHUCM HOI[O6I/I$I )51

TPUTOHOMETPUYECKMX (GYHKUMN (TMONB3ysACh, TI/A€ HEOOXOAUMO,




KQJIBKYJISTOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IEePKAHUS
6 I'eomerpus
Hauanbnsie nonsatus reomerpun. Touka, npsmas, OTpe3oK, Jyd. Yoy Buabl
6.1 yrioB. BeprukanbHple M CMexHbIE Yribl. buccekrpuca yria. JlomaHnas,
MHOI'OyroJibHUK. [lapanienbHOCTh U NEepHIEeHANKYISIPHOCTD MPSMBIX
6.9 Cummerpuunble  Qurypbl. OCHOBHBIE CBOIICTBA OCEBOMl CHMMETPHH.
' [IpuMepsl cUMMETpUM B OKpPYKAIOIEM MUPE
- OCHOBHBIE TIOCTPOCHHUS C TOMOIIBIO HUPKYJS U JIMHEHKU. TpeyroibHUK.
' Bricorta, Mmenuana, OuccekTpuca, UX CBOWCTBA
6.4 PaBHOOenpeHHBIH W PaBHOCTOPOHHUIN  TpeyroibHUKU. HepaBeHCTBO
' TPEYrOJIbHUKA
65 CBoiicTBA W TIPU3HAKKM PaBHOOEAPEHHOTO TpeyroibHUKa. [IpusHaku
' pPaBEHCTBA TPEYTOJIbHUKOB
65 CBoiicTBa U NpU3HAKU NapauIebHbIX NpsAMbIX. CymMMa yIiIOB TPEYTOIbHUKA.
' Buemaue yrisl TpeyrojibHUKa
[IpsimoyronbHblii  TpeyrodpHUK. CBOMCTBO MeIuaHbl MPSIMOYTOJILHOTO
6.7 TPEYroJbHUKA, MPOBEAEHHOM K rumoreHy3e. llpusHaku paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsAMOYTONBHBIN TPEYrOJBLHUK C YTJIOM B
30°
HepaBenctBa B reomMeTpuu: HEpPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa O OoJyibllieM yriie W OoNbIIed  CTOpOHE
TpeyroyubHUKa. [lepnenanuKkyasp u HaKJIOHHas
6.9 l'eomerpuueckoe Mecto TOuek. buccekrpuca yria W cepeAUHHBIN
' MEPIEHIUKYIISP K OTPE3KY Kak T€OMETPUUECKHE MECTA TOUEK
OkpyXHOCTb W Kpyr, XopJla ¥ JuaMeTp, HUX cBoiicTBa. B3aumHoe
6.10 pacrojioOKeHUEe OKPY)XHOCTH U Tpsmoil. KacarenpHas © cekymas K
OKPY>KHOCTH
6.11 OKpyXHOCTb, BIHCAHHAs B yroj. BrmucaHHas W ONUCaHHas OKPY>KHOCTH




TpeyrojbHUKa

8 KUIACC
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA

6 I'eomerpust

6.1 UYersipéxyronbauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMoyTroibHUK, pOMO, KBaZpaT, X MPU3HAKH U CBOMCTBA

6.3 Tpaneuus, paBHOOOKast Tpanenus, e€ CBocTBa U Npu3Haku. [IpsMoyroapHas
' Tpanenus

6.4 Meron ynsoenus Meauansbl. LlentpansHas cummerpus. Teopema daineca u
' TE€opeMa O IPONOPLHUOHAIIBHBIX OTPE3Kax

6.5 Cpennue TMHUM TpeyrojabHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa

. [Momobue TpeyrompHUKOB, Kod(hdumuent momodbus. I[lpmsHakum momodus
' TpeyrojibHUKOB. [IpuMeHeHne nogo0us MpH pelieHNH NIPAaKTUYECKUX 3a/1a4

6.7 @opmynbl A8 [IIOLIAAM  TPEYrojibHUKA, NapaijenorpamMma, pomba Hu
' Tpaneuuu

6.8 CpoiicTBa miomazeil reomerpuyeckux ¢uryp. OTHomeHHe TuIoImaneit
' oJI00HBIX puUryp

6.9 Boruncnenue miomanei TpeyroabHMKOB U MHOTOYTOJIBHUKOB Ha KJIETYAaTON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
' IIPaKTUYECKUX 3a7a4

CuHyC, KOCHHYC, TaHT€HC OCTpPOr0 YIVIa NPSMOYTOJBHOTO TpPEyTrOJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO. | PUTOHOMETPUYECKHE
¢yskuuu yrios B 30°, 45° u 60°

6.12 BnucanHblE M IIEHTpalbHBIE YIVIBI, YToJl MEXAYy KacaTelbHOW U XOpAOH.
' VYTibl MeXAY XOpJlaMu U CEKYLTUMU

6.13 BrnrcanHble U onKcaHHbIE YeThIPEXYTONBHUKU

6.14 B3aumHOoe pacnonoxeHue IByX OKpyxHocTedl. Kacanume oxpyxHOCTEN.

OO6mue KacaTelbHbIE K IBYM OKPYKHOCTSAM

9 KIIACC




Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

6 I'eomerpus
6.1 Cunyc, kocunyc, Tanreuc yriaoB ot 0 g0 180°. OCHOBHOE TPUTOHOMETPHUUYECKOE
' TOXAeCTBO. DOPMYIIBI TPUBEICHHS
Pemenue tpeyrompHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. Pemenue
6.2 MPAKTUYECKUX 33/7ad C MCIOJIb30BAaHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHHYCOB
6.3 [TpeobpaszoBanue momobus. [1omodre cOOTBETCTBEHHBIX JIEMEHTOB
6.4 Teopema o Mpou3BeCHUN OTPE3KOB XOPJ, TEOPEMBI O TIPOU3BEACHUN OTPE3KOB
' CEeKYIIHUX, TeOpeMa O KBajpaTe KacaTeIbHOM
Bektop, nmnmHa — (MOAynb) — BEKTOpa,  COHANpaBlIEHHBbIE  BEKTOPBI,
65 MPOTHBOIOJOKHO HANpPABJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OMepaluu HaJ BeKTopamu. PaznoskeHue BeKTopa mo JAByM
HEKOJUTMHEAPHBIM BEKTOpaM
65 Koopaunatsl BekTopa. CKalsipHOE MPOU3BENIEHHE BEKTOPOB, IPUMEHEHUE IS
' HAXO0XJICHUS JUIMH U yTJIOB
JlexkapToBbI KOOPAMHATHI HA IMJIOCKOCTU. YPaBHEHUS MPSAMON U OKPY>KHOCTU B
6.7 KOOp/IMHATAX, MEPEeCceYCHNnEe OKPYKHOCTEH U MPSAMBIX. MeToa KOOpAWHAT U €T
MIPUMEHEHUE
6.8 IIpaBuiIbHBIE MHOTOYTOJIBHUKHI
69 JlnuHa okpyxHOCTH. ['pagycHas u paguaHHas Mepa yriia, BEIUUCICHHUE JUIUH TyT
' OKPY’KHOCTEHN
6.10 [Tnomane kpyra, CeKTOpa, CerMeHTa
5.11 JIBIDKEHHsI TUIOCKOCTH M BHYTPEHHHE CHUMMETpHH QuTryp (dIeMEeHTapHBIC

npencrasienus). [lapamiensuslii nepenoc. [ToBopot




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM pe3yJibTaTaM
OCBOEHHS OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT0
o0miero oopazopanus Ha ocHoBe PI'OC

YMeHue omnepupoBaTh TMOHATUSMHU: MHOXECTBO, IOAMHOMXECTBO,
omnepaly HaJl MHOXXECTBAMM, YMEHHUE OIEepUPOBATh MOHATUAMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, NPUMEHATh WX MPU PELICHUU
3a/1a4; YMEHHUE HCIOJIb30BaTh IpapuuecKoe MpeiCTaBIeHHE MHOKECTB
JUISL ONTUCAHMS pealbHBIX MPOIIECCOB U SBJICHHM, MPU PELICHUH 3a7a4

U3 IpYyrux y4yeOHbIX NIPEIMETOB

YMeHHe onepupoBaTh MOHATUSAMHM: OIPENEICHUE, aKCHOMa, TeopeMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HaBaTb HUCTHUHHBIE U JIOXKHbBIE
BBICKA3bIBAHUSA, INPUBOJIUTH INPHUMEPbl W KOHTPIPUMEpPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKA3bIBaHU I

YMeHue oneprupoBarh NOHATHUSIMU: HATYPAJIBHOE YHCIIO, MPOCTOE U
COCTaBHOE YHUCJO, [JEIMMOCTh HAaTypaJbHBIX YHCEN, MPU3HAKU
JENMMOCTH, 11eJI0€ YHCIIO, MOIYJh 4YHclia, OOBIKHOBEHHas Ipo0b U
necsiTUYHast poOb, CTaHAAPTHBIN BUJI YMCJIA, PAIIMOHAIBHOE YHCIIO,
UppallMOHANILHOE YHUCIO, apu(METHYeCKUd KBagpaTHBIM KOPEHB;
YMEHHE  BBINOJHATH JEUCTBUS C 4YUCIaMH, CpaBHHBAaThb U
YIOPSAOYMBATh 4YHUCJA, IMPEACTABIATH YHCIA HAa KOOPAMHATHOM
NpAMOM, OKPYIJIATh YHWCIA; YMEHHE JeNaTh NPUKHAKY W OLIEHKY

pe3yiibTaTa BBIUMCIICHU N

YMeHue onepupoBarh IMOHATUSMH: CTEIEHb C LENBIM IOKa3aTeleM,
apudMeTHYECKN KBaJApPaTHBI KOPEHb, MHOTOWIEH, ajlreOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENeHU
OOJIbIIIE €NWHMIIBI, YMEHHE BBIMOJHATH pacuy€Tel 1o (Qopmynam,
npeoOpa3oBaHus IENbIX, APOOHO-PallMOHANBHBIX BBIPAXKEHUH U
BBIPQKEHHI C KOPHSMH, Pa3I0KEHUE MHOIOYJIEHA HAa MHOXXHUTEIH, B
TOM 4HCIIE C UCHONIb30BaHUEM (OpPMYT pa3HOCTH KBaJApaToB U

KBaJpaTa CyMMBI U pa3HOCTH

YMeHue oneprupoBaTh MOHATUSMU: YHCIOBOE PABEHCTBO, YPaBHEHHE C




OJIHOM TIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOI; YMEHME pellaTh JMHEHHbIE U KBaJpaTHbIE ypaBHEHUS,
IpOOHO-PALlMOHATIbHBIE YPABHEHUS C OJHOM INEpEeMEHHOH, CHCTEMBbI
JIBYX JIMHEHHBIX YpaBHCHUH, JTUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pAllMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHCJIE IIPU PELIECHUH 3a]1a4 U3 IPYTUX NIPEeIMETOB
U TPaKTUYECKUX 3a]ad; YMEHHE HCIIOJIb30BAaTh KOOPAMHATHYIO
IpSIMYyI0 U KOOPAMHATHYIO IUIOCKOCTh Ul HM300pakKeHUs peLIeHUH

YpPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIHS, rpaduK YHKIUU, HYIU
byHKIIUY, MIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHusi, yObIBaHWS, HAWOOJbIIEE M HAUMCHBIICEC 3HAYCHUS
byHKIUY; YMCHHE OTIepUPOBATH TTOHSITHSIMH: npsmas
MIPONTOPIIMOHAIBHOCTD, JTUHEHHAS (PYHKIHsI, KBaJpaTHIHAsS (DYHKIHS,
oOpaTHasi TPOMOPLUUOHAIBHOCTh, IMapaboia, THUIepOoia; yMEHHE
CTpouTh Tpaduku GyHKINN, UCTIOTB30BATh TPAdUKH IS ONIPEACTICHUS
CBOWCTB TIPOIIECCOB M 3aBUCHMOCTEH, JUISl PEUICHUS 3a]a4 U3 JIPYTHX
y4eOHBIX TIPEIMETOB W PEATbHOW JKU3HU; YMCHHE BBIPAXKATh

(I)OpMYJ'IaMI/I 3aBUCUMOCTH MCKIY BCIIMUYNHAMU

Ymenue OIIepUpOBATH HOHSTHSAMM: [IOCJIEI0BATEIBHOCTb,
apudmernyeckass M TE€OMETpUYEcCKass  IMPOTPEcCUr;  YMEHHUe
UCIOJIb30BaTh CBOMCTBA MOCJENOBaTENbHOCTEH, (OPMYJIBI CyMMBI U
oOuiero 4jeHa MpU pelIeHUH 3aJad, B TOM 4YMCIEe 3aJad U3 JAPYTux

y‘le6HBIX npeaAMETOB U peaHLHOﬁ KHU3HHU

YMeHue pemarb 3ajaud pa3sHbIX TUIIOB (B TOM YHCII€ HAa MPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, IIeHy TOBApOB M CTOMMOCThb
MOKYIIOK M yCITYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPaBJICHUS JINYHBIMU U
ceMeHbIMU  (UHAHCAMM); yMEHHME  COCTaBIIATh  BBIPAXKECHMUS,
YPAaBHEHUS, HEPAaBEHCTBA M CHUCTEMBbl II0 YCJIOBHMIO 3aJayH,
UCCIIEIOBaTh MOJYYEHHOE PEIIEHUE U OLIEHHWBATh IIPABJONOJA00HOCTh

MOJIYUCHHBIX PE3YJILTATOB

YMeHue onepupoBaTh MOHATHAMM: (HUrypa, TOUKA, OTPE3OK, MpsMasd,
Jyd4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHHUK, PAaBHOOEAPEHHBIN
U PaBHOCTOPOHHUH TPEYTOJbHUKH, NPSIMOYTOJBHBIA TPEYTOJbHUK,

MeanaHa, OMCCEeKTpUCa W BBICOTA TPEYTOJIbHHUKA, YEThIPEXYTOJIbHUK,




napajuieiorpaMMm, pomMO, TOpPSIMOYTOJBHHUK, KBaJapar, Tpamnemus;
OKPY>KHOCTb, KPYT, KacaTelbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢urypamu; yMeHue pemiaTh 3aJadyd, B TOM YHCJE U3 MOBCEIHEBHOI
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIMYMH C MPUMEHEHHEM

M3Y4YEHHBIX CBOMCTB GUryp U (hakToB

10

YMeHue onepupoBarh IMOHSATUSMU: PaBEHCTBO (GUTYp, PaBEHCTBO
TPEYTrOJIbHUKOB; MapaluIeIbHOCTh M IMEPHEHAUKYISIPHOCTh IPSAMBIX,
Yroia MeXAy MNpsAMbIMH, NEPIEHANUKYJIApP, HAKIOHHAs, IPOEKUUs,
nonobue ¢puryp, mofo0HbIe TPEYTOJIbHUKN, CAMMETPHS OTHOCUTEIEHO
TOYKM M TNPSAMOW; YMEHHUE pPACIIO3HABaTh PaBEHCTBO, CUMMETPHUIO M
nonobue (uryp, napauieNbHOCTh M MEPIEHIUKYIIPHOCTD MPSMBIX B

OKpYyZKaromemM MHUpe

11

YMeHue onepupoBaTh IOHATHAMM: JUIMHA, PACCTOSHUE, YIoj
(BeqiMuMHA yrIyla, CUHYC U KOCHUHYC yIJla TPEyrojbHHUKA), IIOLIa/ib;
YMEHHUE OLEHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKpY’KaroIIeM
MHUpE; YMEHHE NpUMEHATh (OpMyIBl TIepUMeTpa U  IUIOUIAIU
MHOTOYTOJIbHUKOB, JJIUHBI OKPYXKHOCTH M IUIOIIAAM Kpyra, oObema
MPSIMOYTOJIBHOIO MapajuleJieNuIe1a; YMEHUE NPUMEHSATh MPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIVIOB TPEYIOJbHUKA,
teopeMy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLICHHS  JUIs

BBIYMCIICHMS IMH, PACCTOSHUM, IIJI0IIAEH

12

YMmeHue wu3o0pakaTh IUIOCKME (UIYypsl M HUX KOMOMHAIUH,
MIPOCTPAHCTBEHHbIE (UIYpPHl OT PYKHU, C TIOMOIIBIO UYEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB 10 TEKCTOBOMY HIIU

CHUMBOJIbHOMY OITMCAHUTIO

13

YMeHne  omepupoBarh  MOHATHSAMHU:  IIPSAMOYTOJIBHAs — CHUCTEMa
KOOpAMHAT, KOOPAMHATBI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BENCHNE BEKTOPA HA YHCIIO, CKATISAPHOE MPOU3BEIECHUE BEKTOPOB;
YMEHUE MCIIOJIb30BaTh BEKTOPbI M KOOPAWHATHI JJIs IIPEACTABIICHUS
JMaHHBIX M pEIIeHUs 3aJady, B TOM UHCIE M3 JPYrHuX Yy4eOHBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

14

YMeHue omepupoBaTh IMOHSATUSMHU: CTOJOMKOBBIE U  KPYTOBBIE
quarpaMMbl, TaOnWIBl, cpeaHee  apudMeTHUYecKoe, MeauaHa,
HauOoJbIllee W HAMMEHbIIEE 3HAYCHUS, pa3MaxX YHCIOBOTO Habopa;

yMEHHE  U3BJI€KaTh, HMHTEPIOPETUPOBATH M  MPeoOpa3OBHIBAThH




nH(popMalnIo, MPEACTABIEHHYI0 B TaOiauIlax M Ha JUarpaMMax,
OTPaKAIOIYI0 CBOMCTBA U XapaKTEPUCTUKU pPEajbHBIX IPOLECCOB U
SBJIICHUW; yMEHHE paclo3HaBaThb HM3MEHYMBBIC BEJIMYMUHBI B

OKPYKAaIOILIEeM MUPE

15

YMeHue onepupoBaTh TMOHATUSIMHU: CIyYalHBIA OMNBIT (CIy4alHbII
OKCIIEPUMEHT), dJEMEHTApHOE€ COOBITHE (JIIEMEHTApHBIA HCXO.)
CIIy4aifHOTO OTBITA, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOAUTh BEPOATHOCTH CIIyYaWHBIX COOBITUH B ONBITAX C
PaBHOBO3MOXKHBIMH DJICMEHTAPHBIMU COOBITHUSIMH; YMEHHUE pellaTh
3a/la4y METOJIOM OPraHHW30BAHHOTO TMepedopa M C HUCHOJIb30BAHUEM
MpaBWJIa YMHOXKCHUS, YMEHHE OIICHHBATh BEPOSATHOCTH PEATbHBIX
COOBITUI ¥ SIBJICHW, MOHUMATh POJb MPAKTUYECKU TOCTOBEPHBIX U
MaJOBEPOSTHBIX COOBITHI B OKPYXAlOIIeM MHPE H B IKH3HU;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIbIO B MACCOBBIX ABJICHUAX

16

YMeHne BBIOMpATh MOIXOAAIINN W3yYEHHBIH METON ISl PEIICHHS
3a/a4¥, IPUBOJUTH MPUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HH, PACIIO3HABATH IPOSBICHNE 3aKOHOB MAaTEMAaTHUKU B
HUCKYCCTBE, OIIMCBIBATH  OTIEIbHBIC  BBINAIOIIMECS  PE3YJIbTATHI,
MIOJIyYEHHBIE B XOJE Pa3BUTUSA MAaTEMaTUKU KaK HAyKH, IPUBOIUTH
MIPpUMEPBI MATEMAaTUYECKUX OTKPBITUN M UX ABTOPOB B OTEYECTBEHHOMN

U BCEMUPHOM UCTOPHUH




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsiemMblii 31eMeHT COAEPKAHUSA

1 Yucna v BBIYMCICHUS

11 Hatypanbnble u nensle uncia. [Ipu3Haky 1eIMMOCTH LENIbIX YHCET

19 OOBIKHOBEHHBIE W JIECATHYHBIE  JPOOHM,  MPOLEHTHI, OECKOHEUHBIC
. HEepUOIMYECKUE IPOOH

13 Paunonanbupie uncna. Apudmernyeckue omnepauuud ¢ palMoOHalIbHBIMU
- quCcIIaMU

14 HevictButenpHble uyncia. ApuMeTHYecKHe onepaluuu ¢ JCHCTBUTEIbHBIMHU
- quCcIIaMU

15 [TpuOn>k€HHBIE BBIUMCIICHUS, IpaBUiIa OKPYIJICHUS, NPUKHAKA M OLIEHKa
- pe3yJibTaTa BIYUCICHUN
2 AnrebpanuecKue BhIpaKESHUS

2.1 bykBeHHbIE BbIpa)K€HUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ uenbiM mokasareneM. CTENeHb C palMOHAJIbHBIM I10Ka3aTeJIeM.
. CBoiicTBa CTeNEHH

2.3 MHorousneHsl

2.4 Anrebpanueckas 1poob

)t Apudmernueckuit KOpEHb HaTypaJIbHON CTEIIECHHU. HenictBus c
. apru(MeTHUECKUMH KOPHIMHU HaTypaibHOM cTeNeHn
3 YpaBHEHMS U HEPABEHCTBA

31 [lensle u apoOHO-panMOHaANbHBIE YypaBHeHHs. CHUCTEMBI M COBOKYMHOCTH
' YpaBHEHUU

39 [lensie u npoOHO-palOHaibHble HepaBeHCTBA. CHCTEMBbI U COBOKYMHOCTH
' HEPABEHCTB

3.3 Pemenne TekCcTOBLIX 3a1a4
4 YucnoBble IOCIE10BATENBHOCTH

4.1 ITocnenoBaTeNbHOCTH, CITOCOOBI 3aJaHMS ITOCIIEOBATEILHOCTEN




Apudmernueckas U reomerpuyeckas mnporpeccud. dDopmyna  CIOXKHBIX

4.2
IPOLICHTOB
5 DOyHKIMH
Oynkuus, crnocodbl 3amanus ¢yHkuumu. ['padpuxk  ¢ynkumu. Oo6nacts
OIpesieNIeHusl U MHOXKeCTBO 3HaueHuil pyHkiuu. Hynu gynkuun. IpomexyTtku
5.1. 3HAKOIOCTOSAHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (QYHKIMH. MakcUMyMbl U
MUHUMYMBl (pyHKIMH. Hanbosbinee W HauMeHblllee 3HaueHHE (YHKIMMA Ha
IPOMEXKYTKE
6 KoopauHatsl Ha IPSIMON U IIJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUTypsl U UX CBOICTBA
7.2 TpeyronbHUK
7.3 MHOroyronsHUKA
7.4 OKpy’>KHOCTb U KpYyT
7.5 H3mepeHne reoMeTpuuecKiuX BeIUUrH
7.6 BexTops! Ha TII0CKOCTH
8 BeposiTHOCTB M cTaTuCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 ['padur




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Maremaruka. ['eomerpus: 7 - 9-e kitaccel: 0a30BbIN YPOBEHB: yueOHUK; 14-¢
uznanue, nepepadoranHoe Aranacss JI.C., byty3os B.®., Kagomues C.b. u

np. AxunonepHoe oomecTBo «M3narensctBo «IIpocBemeHue



