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INOACHUTEJIbBHASA 3AIINCKA

['eoMeTpusi Kak OIMH M3 OCHOBHBIX pAa3JelOB IIKOJIBHOW MAaTEMAaTHKH,
UMEIOLINI CBOEH 1LIEeNbI0 00€CIeUnTh W3YYEHHE CBOICTB M pa3MepoB (uryp, ux
OTHOLIEHWM W B3aMMHOE pACIOJIOKEHUE, ONUPAECTCS HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [[€eHHOCTh M3ydYeHUs reOMETpUH Ha ypPOBHE OCHOBHOI'O
o011ero 00pa3oBaHus 3aKIJIIOYACTCS B TOM, YTO OOYYaIOIIUICS YUUTCS IPOBOJUTH
JIOKa3aTeJIbHBIE PACCYKJICHUS, CTPOUTD JIOTHYECKUE YMO3aKIIIOUECHHUs, JOKa3bIBaTh
VICTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPHUMEPBI K JIOKHBIM, IPOBOIUTH
pacCy’IeHus «OT IPOTUBHOIO», OTJIAYaThb CBOWCTBA OT IIPU3HAKOB,
(bopMyIUpOBaTh OOPATHBIE YTBEPKICHUS.

Bropon 1enpt0 HU3ydeHUs TI'E€OMETPUM SBIIAETCSA HCIIOIb30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIICHUN KaK MAaTEMaTHYECKUX, TaK M IPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCSI B peajgbHOM ku3HM. OOydaromuiicss JODKEH HayYUThCS
ONPENENIUTh FEOMETPUUYECKYIO (PUTypy, ONMHCATH CIOBAMHU JAHHBIA YEPTEXK WU
PUCYHOK, HAUTH TJIOLIAJb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJIUHY
OINITOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAsl, BBIYMCIUTEIbHAS JUHUSA B U3YYEHUU I'€OMETPHUHU.
[Ipu peuieHnu 3amay MPAKTUYECKOTO XapaKTepa OOYyYaroIIMUCA YUYUTCS CTPOUTH
MAaTeMaTUYECKUE MOJEIM PpPEAIbHBIX JKMU3HEHHBIX CHUTyallud, MPOBOJIUTH
BBIYHMCJICHUS U OLIEHUBATD aJICKBATHOCTH IOJyYEHHOT O PE3YJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T'€OMETPUM C JAPYTUMHU y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh UCIOIb30BaTh ONPEEICHUS T€OMETpUUYECKuX puryp
U TIOHSTHUH, IEMOHCTPUPOBATH MPUMEHEHUE MOJyYEHHBIX YMEHHUU B (PU3HUKE U
TEXHUKEe. OTH CBA3M Haubosiee SpKO BUIAHBI B TeMax «BekTopbi»,
«Tpuronomerpuyeckue cootHoueHus», «Meron koopaunat» u «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomeTpus» BKIIIOYAET CIIEAYIOUIME OCHOBHBIE DPAa3feIibl
conepxkanusi: «['eomerpuueckue ¢Gurypel M uX cBoWcTBay, «M3MmepeHue
F€OMETPUYECKUX  BEIWYUH», «/[eKapTOBBl KOOpAMHATBI HAa  IUIOCKOCTH,
«Bektops», «J[Bmkenus miaockocTiy, «IIpeodpazoBanus mog00us».

Ha uzyuenue yueOHoro kypca «l'eometpusi» orBoautcs 204 yaca: B 7 kjacce
— 68 vacoB (2 4daca B Heneno), B 8 kiacce — 68 yacoB (2 yaca B Henelwo), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKXAHUE OBYUYEHUA
7 KIIACC

HavanpHble noHsTusa reomerpun. Touka, npsmMasi, OTpE30K, JIyd. YToJ. Bubl
yrioB. BepTtukaneHele M CMexHbIE yriabel. buccekrpuca yria. JlomaHas,
MHOTOYTOJIbHUK. [[apajiensHOCTh U EPIEHAUKYISIPHOCTD IPSIMBIX.

CumMmerpuunble  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CHMMETPHH B OKPYKAIOIIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C TMOMOUIBIO LUPKYJA U JHHEUKU. TpeyroyibHHK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONWCTBA.

PaBHOOepeHHBIN M PAaBHOCTOPOHHMI  TpeyrojdpbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CoiicTBa M MNpU3HAKA PABHOOEAPEHHOIO TpeyroyibHUKa. Ilpu3Haku
PABEHCTBA TPEYTOJIBHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CymMMa yTiIOB TPEYTOJIbHHKA.
Breninue yribsl TpeyroyibHUKA.

[IpssMOyTONIBHBIA ~ TPEYroiapbHUK. (CBOMCTBO MEIHWAHBI IPAMOYTOJBHOIO
TPEYTrOJbHHUKA,  NPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. I IpsIMOYTOJIBHBII TPEYTOJBHUK C yIiIoM B 30°.

HepaBeHcTBa B reOMETpUU: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoJbllieM yriie U OOJbLIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYISIp ¥ HAKJIOHHAS.

['eomeTpuueckoe MeCTO TO4YEK. buccekTpuca yrima W CEepeIMHHBIN
IIEPIIEHIUKYJISP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOUEK.

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

TPEYTOJIbHHUKA.
8 KUIACC

YereipéxyronpHuku. [lapamienorpamm, ero npu3Haku u cBovictsa. HYactHble
Clly4au TapajiieiorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), UX MPU3HAKU H
cBoiictBa. Tpamenwusi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TMPHU3HAKH.
[IpsimoyToOnbHAas Tpanenus.

Meron yaBoeHust Mmeauansl. LlenTpanbHas cumMmerpus. Teopema Daneca u
TEOpPEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

CpenHue JTMHUM TPEYTroJIbHUKA U Tparnenuu. LIeHTp Macc TpeyroiabHUKa.

[Tomobue TtpeyronpbHUKOB, Ko3QdunmeHnt mnomodbus. I[lpusHaku momoOus
TpEeYroJbHUKOB. [IprMeHenne noqo0ust mpu peleHuy NpakTUYeCKuX 3a1au.



CpoiicTBa miomanei reomerpudeckux Guryp. DopMynbl s TUIOMIAAH
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE TUIIoMaaAeH
noTI0OHBIX (QuUryp.

Boluncnenue miomnanei TpeyroabHUKOB U MHOTOYTOJIbBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permeHun
MPAKTHYECKHX 3ajad.

CuHyC, KOCHHYC, TaHT€HC OCTpPOTO yrIjia MPSMOYTOJBHOTO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpUTrOHOMETpUUYECKHEe (YHKIIUU
yriioB B 30, 45 u 60°.

BrncanHble W LEHTPANbHBIE YIJIBI, YTOJd MEXKIY KacaTelbHOM M XOPJIOW.
Yrael  MEXOy ~ XOpJaMH W CeKyIIMMH. BrnucaHHble W ONUCAHHbBIE
4eThIPEXYTOJbHUKUA. B3aumHOe pacnosjokeHue AByX OKpyxHocted. Kacanue

OKpy>kHOcTel. O01ue KacaTrelabHble K ABYM OKPYKHOCTSIM.
9 KVIIACC

Cunyc, kocuHyc, TaHrenc yrioB or O go 180°. OcHoOBHOE
TPUTOHOMETPHUUYECKOE TOXKECTBO. DOPMYIIBI IPUBEACHUS.

Pemenue tpeyronbHUKOB. TeopeMa KOCHHYCOB M TEOpEMa CHHYCOB.
Pemenne mnpakTUYeCKHX 3aJad C HUCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoous. [Togodue cooTBETCTBEHHBIX 2JIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOpPJ, TEOPEMBI O MPOU3BEIACHHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBAJIpaTe KacaTeIbHOM.

Bektop, anumHa  (MOIyJdb)  BEKTOpA,  COHAINPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO  HAIPaBJIEHHBIE  BEKTOPBl, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpallMy HaJ BEKTOpaMmH. Pa3iokeHrne BEKTOpa IO JIBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalgpHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS IJIMH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTHU. Y PaBHEHUsS NPSIMOU U OKPYKHOCTH
B KOOpJAMHATAX, [IEPECEUEHUE OKPYKHOCTEN M NpsIMbIX. MeTox KOOpAUHAT U €ro
IPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIbHUKK. JlnmuHa  OKpyxkHOCTHU. ['pamycHas wu
paauaHHasi Mepa yria, BBIYMCICHUE IJIMH JyTr OKpyxkHocTeil. Ilmomane kpyra,
CEKTOpPa, CErMEHTA.

JIBuKeHMsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUH (GUryp (dIeMeHTapHbIe
npeactasienus). [lapannensHeiii nepenoc. [loBopor.



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

JIMYHOCTHBIE PE3YJBbTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS MPOrpaMMbl  ydyeOHOro Kypca
«I"eomeTpus»» XapaKTEpHU3yHOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY M HACTOSALIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IMIKOJBbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpaskIaHCcKoe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp IPaKAaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PpEIIEHWM MPAKTUYECKUX 3a1ad
MaTEMaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEeMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEMHON MnpodeccrOoHaIbHOM
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyKIACHWH, YMEHHIO BHUAETbH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYECKOM HayKd Kak c(epbl 4YeIoBeuecKon
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KyJIbTYypOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEeSATEIbHOCTH;



6) ¢usuyeckoe Bocnutanme, GopMHpPOBAHHE KYJILTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarONmoJyYns:

TOTOBHOCTBHIO MPUMEHSITh MaTeMaTU4YEeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbS, BEACHUS  3J0pOBOro  oOpa3a KU3HHU  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTAbIXa, peryisapHas Qusznueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBbIKA pedIICKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMW IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYKalIIeH Cpeapl, IJIaHUPOBAHUS TIOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKpPYXKaIIIeH Cpeabl, OCO3HAHUEM
100alTbHOTO XapaKTepa 3KOJIOTHYECKHUX MPOOJIEM U MyTEeH X pelieHus;

8) ajanTanusa K U3MEHSAIIIMMCS YCJOBHAM COLUMAJIBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOIMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPaAKTUUYECKYIO JEATCIbHOCTh, B TOM YHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIEH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIHpOBaTh UJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYHD  CHUTyalldl0, BOCIPHHUMATH
CTPECCOBYIO CHTYAaIllMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINPEAMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YYeOHbIE 1eiiCTBUSA

ba3zoBble JJornueckue aelcTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKHM MaTEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXIy MOHATUAMHU, (HOPMYIUPOBATH
OMpeNeNeHusl  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpHU3HAK
Kjaccu(ukanmy, OCHOBaHUA MJid OOOOIIEHUS M CPaBHEHUs, KPUTEPUU
MPOBOJIMMOI0 aHAJIN3a;

e BOCHpUHUMATH, (OPMYIHpPOBaTH U  NPEOOPa3OBBIBATh  CYXKICHUS:
yTBEpAUTENIbHbIE W OTpPUIATENbHbIC, €IUMHUYHBbIC, YacTHbIE U O0O0IIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBopedrs B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKICHUSIX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JIeNaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHA, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;

pa30upaTh JOKa3aTebCTBA MAaTEMATHUECKUX YTBEPKICHUN (TPSMBIE B OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAUBATh aAPTyMEHTAIUIO, TPHBOIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus ydeOHOW 3ajadyu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HaWOoOJIee TOIXOMAMUNA C yIETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Ba3oBbie ucciiegoBarejbcKue 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUNA WHCTPYMEHT MO3HAHUA,
(bopMyIUpOBaTh BOIPOCH], (PUKCHPYIOLUIUME MPOTHUBOPEUHE, MPOOIEMY,
CaMOCTOSATENILHO YCTAHABIIMBaTh KMCKOMOE W JIaHHOE, (OPMHUPOBATH
TUIIOTE3y, ApTYMEHTHPOBAThH CBOIO TTO3UIIHIO0, MHCHHE,

MPOBOJUTH MO CAaMOCTOSATEIHLHO COCTaBJICHHOMY IUIAHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTU4YECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIEHHSI U BBIBOJBI O pe3yJbTaTam
MPOBENEHHOTO HAOJIOCHUS, HWCCIEAOBAHMS, OIICHUBATH JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIESHHUIA;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOIECCa, a TaKXKEe BBIJIBUTATh
MIPETOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HHGOpPMAIUMH, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a1a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABICHUS,

BbIOMpaTh (GOpMy MpEACTaBICHUS HMHPOPMALUU UM WIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamH, WHOM Tpadukod u ux
KOMOMHAIIUSIMU;

OLICHMBAaTh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
YUHUTENIEM UIIH CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHMKaTHBHBIE YHHBEPCAJIbHbIC YUeOHbIe 1eiCTBHA:

BOCIIpPUHUMATL U (1)OpMYJ'H/Ip0BaTB CYXKIACHUS B COOTBCTCTBUU C YCIIOBHUAMU
H OcjsiM1 O6IH€HI/I$I, SICHO, TOYHO, I'PaAMOTHO BBIPAKaTh CBOKO TOYKY 3PCHUA



B YCTHBIX U MHCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHHS MO XOIYy PEIICHUs
3aJa4i, KOMMEHTHPOBATh MOJYyUYEHHBINA PE3yIbTAaT;

B X07ie 00CyXJIeHHUs 3a]]aBaTh BOIIPOCHI 1O CYIIECTBY OOCY>KIaeMOU TEMBI,
npo0JieMbl, pelraeMoil 3ajaun, BbICKa3bIBaTh UJIEU, HAIEJICHHBIE HA MOMCK
pELICHUs, COIIOCTABIATh CBOM CYXKIEHUS C CYXKICHUSAMH JpYyruX
YYaCTHUKOB JAMAaNiora, OOHApyXKMBAaTh pa3iNuuMe U CXOJCTBO IMO3MIIUN, B
KOPPEKTHOH popme PopMyTUpOBaTH pa3HOTIIACHS, CBOU BO3PAXKEHUS;
OPEJICTaBIsATh  pPE3YyJbTaTbl  PEIICHUs 3aJa4H, HKCIEPUMEHTA,
UCCIIEJOBaHMsI, IPOEKTA, CAMOCTOSITENIbHO BbIOUpaTh ()OpMaT BBICTYILIICHUS
C Y4€TOM 3aj1a4 Ipe3eHTAllMU U OCOOEHHOCTEHN ayAUTOPUH;

MOHMMATh M UCIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHONW W MHAUBHYJIbHOM
paboTHI IPH pPEIIeHNU YIYEOHBIX MaTEMaTHUECKHX 3a]1aY;

IPUHUMATH L€Ib COBMECTHOM NEATENbHOCTH, MJIAHHUPOBATh OPraHU3ALIMIO
COBMECTHOI paboThl, pachpeneisTh BUAbl pabOT, JAOroBapUBATHCA,
o0Cy>XaTh MPOLECC U Pe3yabTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIbKUX
JIIO/ICH

y4acTBOBaTh B TpynmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHHUSIMHU, MO3TOBbIE IITYPMBI U JIPYTHUE), BBIIOJIHATH CBOIO YacTh pabOThI
U KOOPAMHHMPOBATb CBOMU JEHCTBUS C JAPYTMMH YIEHAMH KOMaH]bl,
OLICHWBATh KAauyeCTBO CBOEr0 BKJaga B OOMIMI MPOAYKT MO KPUTEPHSIM,
c(OopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, ajJTOPUTM pEelIeHHs 3afaud (WM ero
4acTh), BBIOMpaATh CHOCOO pElIeHUS C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(OpMAIUH.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIAJETh CIIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIlecca U pe3yabTaTa
pelIeHusI MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUM 33/1a4H,
BHOCHTh KOPPEKTHBBLI B JCSATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA JIESITEIbHOCTH MOCTABICHHON LEIH U
YCJIOBUSIM, OOBSCHITh MPUUYUHBI JOCTHXKCHUS WM HEIOCTWKCHHS 1IeJH,
HaxOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJIBTATDBI



K xoHiy oOyuenuss B 7 kJacce OOyYaroOIIMIICS TMOJIYYUT CIICIYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Pacrio3HaBaTh UW3y4yeHHBIE TE€OMETpUYECKHE (UTypbI, ONpEneisTh UuX
B3aMMHOE pACIOJIOKEHUE, H300paxaTh TeOMeTpuueckue (GUrypbl, BBITOIHATH
YEPTEXKHU MO YCIOBHUIO 3adauu. M3MepATh JIMHEWHBIE W YIJIOBBIC BEIMYUHBI.
Pemiats 3a1a4u Ha BBIYUCIIEHUE JIJIMH OTPE3KOB U BEJIMYHUH YTJIOB.

Henatb rpyOyr0 OILEHKY JIMHEMHBIX W YIJIOBBIX BEJIMYMH TMPEIMETOB B
peaabHOM KU3HU, Pa3MEPOB MPHUPOIHBIX OOBEKTOB. Paznuyarh pa3Mepbl 3TUX
00BEKTOB T10 TIOPSIKY BETUIHHBI.

CTpOouTh YEPTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonmp30BaTbCAd MNpPU3HAKAMU PABEHCTBA TPEYTrOJIbHHUKOB, MCIIOJIb30BATh
MPU3HAKU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJILHUKOB MIPU PEIICHUH 3a]1a4.

[IpoBOAUTE JTOTMYECKUE PACCYKIECHUSA C MCIOJIB30BAaHUEM I€OMETPUUYECKHUX
TEOPEM.

[Tonmp30BaThCA MpPHU3HAKAMU PABEHCTBA MNPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEJWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  OPSAMOYIOJIBHOIO
TPEYTrOJIbHUKA, B PELICHUN I'€OMETPUYECKUX 3a]1a4.

Onpenensats napawielbHOCTh MPSAMbBIX C IOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMM cexkymasa. OnpeaensaTe napauieJbHOCTh NPSMBIX C ITOMOIIBIO PaBEHCTBA
PacCTOSIHUAN OT TOYEK OJHOM MPSAMOU 10 TOUYEK APYTrOM 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 MPAMBIX CeKylleh. Pemare mpakTtuueckue
3a71a4M Ha HaXOXKJICHUE YIJIOB.

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

@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpIbl U JHAMETpPa
OKPYHOCTH, TTOJIb30BaThCSI UX CBOMCTBAMU. Y METh IPUMEHATH 3TU CBOWCTBA IIPU
peILIeHnH 3a1a4.

Brnagete mMoHSATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lomp3oBaThes (akTaMu O TOM, YTO OHCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OOHOM TOYKE, M O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHATHEM KacaTelbHOM K OKPY’KHOCTH, I10JIB30BATHCS TEOPEMOU O
MEPIEHINKYJISIPHOCTHA KacaTeJIbHOU U paJuyca, IPOBEAEHHOTO K TOYKE KACaHHUs.



[Tonp30BaThCA MPOCTEUIIMMHU F€OMETPUIECKMMH HEPABEHCTBAMM, ITIOHUMATH
UX IPAKTHYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHHUS C MIOMOIIBIO LIUPKYJIS U
JIMHENKHU.

K koHmy oOyueHuss B 8 kiacce oOydaromMiics MOJIYYHUT CIEIYIOIIHE
IIPEAMETHBIE PE3YIIbTATHI:

PacniosHaBaTh OCHOBHBIE BHABI YETBIPEXYTOJIBHUKOB, MX JJIEMEHTHI,
II0JI30BATHCS UX CBOMCTBAMU IIPH PEUICHUH T€OMETPUYECKUX 3a1au.

[TpuMeHATh CBOMCTBA TOUKM NEPECEUEHMs MEAUaH TPeyroybHHUKa (LEHTpa
Macc) B pEIICHUN 3ajay.

Bianers moHsATHEM CpeHEN JIMHUM TPEYTOJbHHUKA W TPANEUWd, IPUMEHATH
MX CBOMCTBA NPHU PEHICHHH TreoMeTpuyeckux 3anad. [lomp3oBaTbes TeopeMon
dasieca ¥ TEOPEMOM O MPONOPLUUOHAIBHBIX OTPE3KAX, IPUMEHATh UX I PELLCHHUS
IIPaKTUYECKUX 3a]a4.

[IpuMeHsATh npu3HaKu MOA00US TPEYTOJIbHUKOB B PELIEHUU T€OMETPUUYECKUX
3a1ad.

[Tonb3oBaTecss Teopemoi [ludaropa npns pemeHuss TE€OMETPUYECKUX H
IpakTU4YecKux 3anad. CTpPOUTh MaTEMaTUYECKYyI0 MOJEIb B IPAKTHUYECKHUX
3a/1a4ax, CaMOCTOSATEIBHO JeIaTh YePTEXK U HAXOAUTh COOTBETCTBYIOILIUE JUIUHBI.

Brnanerp NOHATMAMM CHHYyCa, KOCHMHYyCa MW TaHIE€HCa OCTPOro yria
NPSAMOYTOJIBHOTO TPEYTrojbHUKA. [[0J630BaThCS ATUMH MOHATHIAMU I PEIICHUS
IIPaKTUYECKUX 3a]a4.

Bbruncnsate (pa3nuuHbiMUA crioco0aMu) IUIOLIaAb TPEYroJIbHUKA U IUIOLIAAN
MHOTOYTOJNBHBIX  Guryp (MOdb3ysiCh, TJ€ HEOOXOIUMO, KAIbKYJISITOPOM).
[IprMEHATH MOTyYEHHBIE YMEHHUS B IPAKTUUECKUX 3a/1a4ax.

Branerp NOHATUSAMM BIIMCAHHOTO W LEHTPAJIBbHOIO YIJIA, HMCIOJI30BAThH
TEOpPEMBI O BIIMCAHHBIX yTJaX, yIrilax MeXay XopAaMmH (CEeKYIUMU) U yIiie MEeXIY
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Brnagers moOHATHEM OIMCAHHOIO YETHIPEXYIOJIbHUKA, MPUMEHATH CBOMCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPU PELICHUH 3aa4.

[IpyMEHATh MONYyYEHHbIE 3HAHUS HA NMPAKTUKE — CTPOUTHh MATEMATUYECKHE
MOJENH U1 3a1a4 PEATbHOW KU3HU U NPOBOJUTH COOTBETCTBYIOINE BHIYMCIICHUS
C TNpPUMEHEHUEM TMOJ00Us W TPUTOHOMETpUU (MOJB3YACH, TJAE HEOOXOAMMO,
KQJIBKYJISITOPOM).

K xoHiy oOyuenus B 9 kJiacce OOyYaroIIMICS TMOJTYYUT CIICIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
IOMOILBIO PA3JIMYHBIE 3JEMEHTHI MPSMOYTOJBHOTO TPEYTrOJbHUKA («pelIeHne



NPSIMOYTOJIBHBIX TPEYTOJIBbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJbKyJISATOPA) JJIUHBI
Y YTJIBI 17151 HeTaOIMYHBIX 3HAYCHU.

[Tonb30Batbes hopmyaamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUECKUM
TOXJIECTBOM JUI HAXOXJICHHMSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JUIsl HAXOKIEHUS PA3IMYHbIX
AJIIEMEHTOB TPEYTOJbHUKA ((PEIIEHUE TPEYTOJIbHUKOBY), MPUMEHATh HX IPHU
pELIEHUU T€OMETPUUECKUX 3a1a4.

Bnagerp moHsTHsIMM  npeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJO0HBIX Guryp. [lonb3zoBaThcs CBOMCTBAMU 11OA00MS POU3BOJIBHBIX
buryp, yMeTb BBIUKCIATH MJWHBI W HAXOAUTh YIJIbI y MOAOOHBIX QUryp.
[IpumeHsATh cBoOWCTBa MOJO0OMS B MPAKTHUECKUX 337adyax. YMETh NPUBOIUTH
IpUMEpPHI TOJT0OHBIX (GUTYP B OKPYKAIOILIEM MUDE.

Ilonp30BaThCs TEOpEMAaMU O MPOU3BEAECHUH OTPE3KOB XOPJ, O IPOU3BEICHUU
OTPE3KOB CEKYILIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOpPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HUYECKHI
CMBIC]I, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX U (DU3MYECKUX 3aj]ad.
[IpuMeHSATh CKAIIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXO0XKICHHUSI IJIMH U YTJIOB.

[Tonb30BaTbCd METONOM KOOPAMHAT Ha IUIOCKOCTH, IIPUMEHATH €ro B
PELICHUH T€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bnanets NOHATHSIMH NMPABUIBHOIO MHOTOYTOJIBHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyTM OKPY’KHOCTH WU PaJMaHHON MEpHI yIia, YMETh BBIYMCIATH ILIOIIAJb
KpyTa U ero yacteil. [IpuMeHsaTh NoJlydeHHbIE YMEHMS B IPAKTUYECKUX 3aa4ax.

Haxonute ocu (WM UEHTPHI) CUMMETpUM (UTYp, TPUMEHSTH JIBHIKCHUS
IJIOCKOCTH B MPOCTEUIINX CITyYasiX.

[IpuMeHsATh MOy4eHHbIE 3HAHUS HAa MPAKTHUKE — CTPOUTh MaTEMaTHYECKUE
MOJEJIN JUIS 3a/1a4 PEANbHON JKU3HU U IPOBOAUTH COOTBETCTBYIOIIME BBIYUCICHUS
C TNPUMEHEHHEM IM0A00MS U TPUTOHOMETPUYECKUX (PYHKUMHA (TOJB3YysSCh, THAE
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB 1 TeM uugpoBbie
Ne ni/mm P Konrposbnbie IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
[Ipocreiimue reomeTprueckue GUrypsl u
1 I/If cBorcTBa. M3me ele/Ie FGOMSF I/I};IZ)CKI/IX 14 bubmmorexa LIOK
' P P https://m.edsoo.ru/7f415¢2¢
BEJIMYNH
bubmuoreka [JOK
2 T 22 1
PEYTOTRHII https://m.edsoo.ru/7f415e2e
3 [TapannensHble MpsiMbIE, CyMMa yTIJIOB 14 1 bubnuoreka [IOK
TpeyroJibHUKa https://m.edsoo.ru/7f415e2e
4 Oxpy’KHOCTb U KpyT. [ 'eomeTpuueckue 14 1 bubnnorexka [JOK
IIOCTPOECHUS https://m.edsoo.ru/7f415¢e2e
. bubnuotexa [JOK
I1 4 1
> OBTOpCHHUE, 0000MeHHe 3HAHNH https://m.edsoo.ru/7f415e2¢
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 KUIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaunmeHnoBaHue pa3ie/ioB U TeM undposbie
Ne /i P Konrpouabusie IIpakTHueckue (mupp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 4 & 12 1
CTRIPEXYTOTBHIIH https://m.edsoo.ru/7f417e18
Teopema darneca u Teopema o
2 MPOMOPIIMOHAIBHBIX OTPE3Kax, MOA00HbIE 15 1 bubmmorexa [JOK
poTIopH P > 1A https://m.edsoo.ru/7f417¢18
TPEYTrOJIbHUKU
[Inomans. Haxoxaenue miomanei
3 Tpe I:OJfLHI/IKOB u i[/[Horo FO;I.HI[LIX ¢bur 14 1 bubmmorexa [TOK
pey Y P https://m.edsoo.ru/7f417¢18
[Tnomanu mono6HbIX GuUryp
4 Teopema [Iudaropa u Hauana 10 1 bubnnorexka [JOK
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTH. BricanHsie n
5 OIMCAHHBIE YEThIPEXYTOJIbHUKH. 13 1 bubnnorexka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417¢e18
OKPYXKHOCTEU
bu6mmoreka [IOK
6 IT 600 i 4 1
OBTOPCHIE, ODODIICHHE SHAHH https://m.edsoo.ru/7f417¢18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'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

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3jae/ioB U TeM nudposbie
Ne /i P Konrpoabnbsie IIpakTuueckue (itpp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypeni
Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnmnorexa [JOK
CuHyCOB. Pelienue TpeyroabHUKOB https://m.edsoo.ru/7f41al2c
[IpeobOpaszoBanue mogodus. Merpuueckue 10 : Bu6moteka [JOK
COOTHOLLIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
BeKTODLI 12 1 bubnunoreka LIOK
P https://m.edsoo.ru/7f41al2c
bubmnoreka IIOK
JlexapToBbI KOOPAMHATHI HA MJIOCKOCTH 9 1 hitps-//m.cdsoo.ru/7f4 1al 2
[IpaBunbHBIE MHOTOYTONIBHUKHA. [[TMHA Bu6 LIOK
nonnoTexa
OKPYYKHOCTH H ILTOMAAL KpyTa. 8 https://m.edsoo.ru/7f41al2c
Brluucienue mwiomaaeit " ]
JIBYOKEHUS TITIOCKOCTH 6 bubmmorexa [TOK
https://m.edsoo.ru/7f41al2c
[ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3 AL . 5 but6mmorekxa [IOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 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 IPOI'PAMMBI

7 KUIIACC
Koxa .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHON NPOTrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTarTa
6 I'eomerpus
Pacnio3HaBaTh M3yueHHbIE reOMETpUYECKHE (DUTYpBI, ONMpPENeNiATh UX
B3aMMHOE pACIOJIOXKEHHE, H300pakaTh TeOMETpUYEeCcKHe (UTypHI,
6.1 BBIMOJIHATh YEPTEKU IO YCIOBHIO 3ahayu. M3MepsTh NuHelHble U
YTJIOBbI€ BEIMYMHBI. Pemare 3a1auu Ha BHIYUCICHUE JJIUH OTPE3KOB U
BEJIMYUH YTJIOB
Jlenatb rpyOyi0 OLIEHKY JMHEMHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB B
6.2 peambHON JKU3HH, pa3MEpOB MNPUPOIHBIX OO0BEKTOB. Paznmuarh
pa3Mephl ITUX 00BEKTOB I10 MOPSIKY BETUUNHBI
6.3 CTpouTh 4epTeKH K FT€OMETPUUECKHUM 3a/1a4aM
ITonp30BaTbCs NMpU3HAKaMU PABEHCTBA TPEYTOJBHUKOB, UCIIOJIb30BaTh
6.4 MPU3HAKU U CBOMCTBA PABHOOEIPEHHBIX TPEYTOJIBHUKOB MPU PELLICHUN
3a1a4
6.5 [IpoBoauTH  JOTMUECKHE  PACCYKIEHUS  C  HUCIOJIb30BAaHUEM
. TEOMETPUUECKUX TEOPEM
ITonb30Batbes IIpU3HAKaMU paBeHCTBa IIPSIMOYTOJIBHBIX
6.6 TPEYroJbHUKOB, CBOICTBOM MeIWaHbl, MPOBEAEHHOW K TUIIOTEHY3€
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA, B PEIIEHNN T€OMETPUUYECKUX 3a/1a4
OnpenensaTs NapauleaIbHOCTh NMPSMBIX C MOMOILBIO YIJIOB, KOTOpPHIE
67 oOpa3yer ¢ HUMH cekymias. OnpenensiTh napajjaebHOCTh MPSAMBIX C
' MIOMOLIBI0 PABEHCTBA PACCTOSIHUI OT TOYEK OJHOM IPSMOW 10 TOYEK
JIPYrou mpssMon
6.8 Pematsb 3a1aun Ha kiieTyaroil Oymare
6.9 [IpoBOANTH BBHIYMCIEHUS M HAXOAUTh UHUCIOBblE U OYyKBEHHbIE

3HA4YCHHA YIJIOB B TICOMCTPHYCCKUX 3adavdax C HCIIOJIb30BAHUCM




CYMMBI YIJIOB TPCYTOJIbHUKOB W MHOI'OYI'OJIbHUKOB, CBOICTB YTJ0B,
O6paSOBaHHBIX Inpu IMEPECCUYCHUN ABYX IMapaUICIBHBIX IIPAMBIX

CeKyllel. PemaTe npakTuyeckue 3a1aud Ha HaXOKJICHUE YIIIOB

6.10

Brnanere moHsATHEM TEOMETPUUECKOTO MECTa TO4YeK. YMETh
onpeAesnsiTh OUCCEKTPHUCY yIila U CEPEeIUHHBIA MEePHEeHANKYISApP K

OTPE3KY KaK T€OMETPUUYECKHUE MECTa TOUEK

6.11

@opMyIupOBaTh ONPEIEIECHUS OKPY)KHOCTM M Kpyra, XOpAbl U
IMaMeTpa OKPYXKHOCTH, IIOJb30BAaTbCAd MX CBOMCTBaMHU. YMeETb

IIPUMEHSATH 3TU CBOMCTBA IIPU PELICHUHU 3a/1a4

6.12

Biamers noHATHEM ONHMCAHHOW OKOJIO TPEYTrOJIbHUKA OKPY>KHOCTH,
yMeTb HaxoauTb e€¢ 1eHTp. llomb3oBarbecsi (hakTamMuM O TOM, 4YTO
OMCCEKTPUCH] YTJIOB TPEYTOJIbHUKA [IEPECEKAOTCS B OJTHOM TOUKE, U O
TOM, YTO CEPEIUHHBbIE NEPIEHIUKYJAPEl K CTOPOHAM TPEYrOJbHUKA

MEPECEKAIOTCA B OJTHOU TOUKE

6.13

6.14

Bnaners mnoHsTHEM KacaTelbHOM K OKPYKHOCTH, IOJIb30BaThCs
TEOPEMOl O MEpHEeHAMKYJSPHOCTH KacaTelbHOM U paauyca,

HpOBeI[éHHOFO K TOYKC KaCaHHA

ITonp30BaThCA HpOCTCﬁMHMH reOMCTPpUYCCKUMHU HCPABCHCTBAMU,

IIOHUMATh UX HpaKTI/I‘-ICCKI/Iﬁ CMBICJI

6.15

HpOBO}II/ITI) OCHOBHBIC TCOMCTPUYCCKHUEC IOCTPOCHHUA C IIOMOLIBIO

LUPKYJIS U JIMHEHKU

8 KVIACC

Kon
NPOBEPAEMOro
pe3yJbTaTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

6

I'eomerpus

6.1

6.2

Pacno3HaBath OCHOBHEIC BUbI '—IeTI)IpéXYI‘OJ'II)HI/IKOB, HUX 3JICMCHTHI,
MOJIb30BaThCS MX CBOMCTBAMH IpUu pCHICHUU I'COMCTPUICCKHUX 3aa4
HpI/IMeHHTB CBOMCTBA TOYKH nepeceucHuss MEAuaH TPCYyroJibHUKa

(TIeHTpa Macc) B pelIeHUH 3a1a4

6.3

Bnagere noHsTHEM CpCI[HCﬁ JIMHUWN TpCYIroJbHUKAa W Tpalcunuu,

MPUMEHSTh HUX CBOICTBa MpH pEIIEHWH TEeOMETPUUYECKHX 3ajad.




6.4

ITons3oBarbcs Teopemont Paneca U TEOPEMON O MPONMOPLUOHAIBHBIX
OTpe3Kax, IPUMEHSATh UX I PEIICHUS IPAKTUYECKUX 3a1a4

[IpumeHsATh NOpU3HAKKM MOAOOUST TPEYrOJbHUKOB B  PEIIEHUU

TCOMCTPHUYCCKUX 3ada1

6.5

6.6

6.7

6.8

[Tons3oBatbes Teopemoit [ludaropa anst penieHns TeOMETpHUECKUX U
IpakTU4ecKuX 3anad. CTpouTh MaTEeMAaTHYECKyl0 MOJCIb B
MPAKTUYCCKUX 3aaaydax, CaMOCTOATCIIbHO OCJIaThb qepTéxc U HaXOAUTh

COOTBCTCTBYIOIIUC TJINHBI

Brnagers moHATHSAMM CHUHYCa, KOCHHYCa M TAaHI€HCa OCTPOro yria
MPSIMOYTOJIBHOTO TpEeyroyibHUKA. 110yIb30BaThCA 3THUMH MOHATHIMHU

JJIA pCHICHUA IMMPAKTUYCCKUX 3a1av

Bbraucnare (pa3nuuyHbIMM croco0amMu) IUIOINAAb TPEYroJbHUKA U
IUTOIIA MHOTOYTOJIBHBIX (uryp (monp3ysch, rae HEoOXOIUMO,
KaJbKyJIsTOpOoM). [IpUMEHSATh MOdydYeHHBbIE YMEHMSI B MPAKTHUYECKHX

3aJgadax

BiageTs NOHATUAMYU BIMCAHHOTO U LIEHTPAJIIBHOTO YIJIA, UCIOJIb30BaTh
TEOpPEMBl O BIIMCAHHBIX yriax, yriiax MeXay XOopAaMu (CEeKyIIMMHU) U
yIie MEXIy KacaTelbHOW M XOPIOH NpH PEUIEHHH IeOMETPUYECKHX

3aaa4

6.9

6.10

9 KVIACC

Kon
NpoBepsieMoro
pe3yJjbTara

6

Brnagerp mNOHATHEM OMNMCAHHOTO YETHIPEXYTOJbHUKA, TNPUMEHSATh
CBOMCTBA OIMCAHHOI'O YETHIPEXYTOJBbHUKA TP PEIICHNUH 3a]a4

[IpuMeHsATH MONy4YEeHHbIE 3HAHUS Ha TPaKTUKE — CTPOMTH
MaTeMaTHYeCKUe MOJENN IS 3aJad peajlbHOW >KU3HU U MPOBOJIUTH
COOTBETCTBYIOIIIME BBIYMCICHHMS C NPUMEHEHHEM NoJ00us U

TPUTOHOMETPHH (TIOJIB3YSACh, T/I€ HEOOXOIUMO, KATBKYISTOPOM)

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'O 00111er0 00pa3oBaHus

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOAUTH C UX

MIOMOIIIBIKO PA3JIMYHBIC JBJICMCHTBLI MPAMOYT'OJIBHOI'O TPCYrOJILHHUKA




(«pemieHne  TPSAMOYTOJBHBIX — TPEYTrOJILHUKOB»). Haxomute  (c

IIOMOIIIBIO KaﬂbenﬂTopa) JJIMHBI 1 YTJIbI JJIA HETAOJIMYHBIX 3HAYECHUI

6.2

6.3

6.4

6.5

[Tons30BatTbcs dbopmynamu MPUBEAECHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JJIsi HAXOXKJIECHHS COOTHOLIEHUI

MCKAY TPUTOHOMCTPHYCCKUMHU BCIIMIMHAMUA

Hcnonws3oBath TEOpeMbl CHHYCOB M KOCHUHYCOB JUISl HaXOXIACHUS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («pElIEHUE TPEYTOJbHUKOBY),

IMPHUMCEHATH UX IIPU PCHICHUH IT'COMETPHUUICCKUX 3aaa4d

Brnagers monsitusMu npeoOpazoBaHUS MOAOOMS, COOTBETCTBEHHBIX
aMeMeHTOB MoaoOHbIX ¢uryp. Ilomp3oBaThes cBolcTBaMU MOAOOHS
MIPOU3BOJILHBIX (PUTYP, YMETh BBIYHUCIATH JJIMHBI M HAXOAUTH YTJIBI Y
mono0HbIX Quryp. IlpuMeHATh CBOHCTBA MOJOOUS B MPAKTHYCCKHX
3amayax. YMeTh TPUBOAUTH MPUMEpPbl MOAOOHBIX (uryp B

OKpYZKaromemM MHUpe

[Tonp30BaThcss TeOpeMaMH O TIPOU3BEACHUH OTPE3KOB XOpI, O

MMPOU3BCACHUN OTPEC3KOB CCKYIHX, O KBAApATEC KacaTeJIbHOM

6.6

6.7

6.8

ITons30BaThCA BCKTOpaMHu, IIOHUMATb UX FGOMeTpI/I‘IGCKI/II\/JI n
(I)H?»PI‘ICCKPIﬁ CMBICJI, TIPUMCHATh UX B PCHICHUHU T'COMCTPUYCCKUX U
(I)I/I3I/ILIGCKI/IX 3agay. HpI/IMeHHTL CKaJIIpHOC TTPOU3BCACHUC BCKTOPOB

JJI HAXOXKACHWA NJIMH U YTJIOB

ITonp30BaThCS METOAOM KOOpAWHAT Ha IINIOCKOCTH, IPUMCHSAITHL €ro B

PEIICHUU T'COMCTPUYCCKUX U MMPAKTUYCCKUX 3ada4

Bragerp NOHATHAMM — TPAaBWJIBHOTO  MHOTOYIOJIBHUKA,  JUIMHBI
OKPYXHOCTH, UIMHBI AYI'M OKpPY>KHOCTH W paJMaHHOM MeEpbI yria,
yMETh BBIYMCIATH IUIOMAAL Kpyra H ero uyacteil. IIpumensrts

IMOJIYUCHHBIC YMCHUS B IIPAKTHUYCCKUX 3agadax

6.9

HaxoauTs ocu iy LIEHTphl CUMMETPUH (QUTYp, TPUMEHSTDH JIBUKEHUS

IIJIOCKOCTH B IPOCTENUIINX CIydasx

6.10

HpI/IMeH}ITB MOJIYUCHHBIC  3HAHUA Ha  IIPAKTHUKE — CTpOUTH
MaAaTEMAaTUYCCKUE MOJACIN TJId 3aaad peanLHoﬁ KHU3HHU U IIPOBOJUTH
COOTBCTCTBYIOIIHUEC  BBIYUCICHUA C TPUMCHCHUCM 1'[0}1061/15[ u

TPUTOHOMETPUYECKHX (YHKUMKA (TMONB3YysACh, TI/A€ HEOOXOAUMO,




KaJIbKYJISITOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
6 I'eomerpus
Havansnele nonsatus reomerpun. Touka, npsmas, OTpe30K, dyd. Yroi. Buasl
6.1 yriaoB. BeprukanbHble M cMmexHble yrubl. buccekrpuca yrma. Jlomanas,
MHOI'OYTOJIbHUK. [IapamienbHOCTh U NEPIEHANKYISIPHOCTD IIPSAMBIX
62 Cummerpuunbsie  ¢urypsl. OCHOBHBIE CBOHCTBA OCEBOH CHMMETPHH.
' [Ipumepsl cHMMETPHUM B OKPYIKAIOLIEM MUPE
63 OCHOBHBIE IIOCTPOECHHS C TOMOIUBIO LUPKYJISA U JUHEHKU. TpeyrosbHUK.
' BricoTa, Menana, OMCCEeKTpHCa, X CBOWCTBA
64 PaBHOOepeHHBIE W pPaBHOCTOPOHHUI  TpeyronbHUKU. HepaBeHcTBO
' TPEYroJbHUKa
6.5 CBoiicTBa M TpH3HAKM pPaBHOOEIPEHHOro TpeyroiabHUKa. [Ipu3HaKu
' PaBEHCTBA TPEYTOJIbHUKOB
6.6 CBolicTBa 1 NPU3HAKU NMAPAIIIENBHBIX IPAMbIX. CyMMa yIJIOB TPEYrOJIbHHKA.
' Bremnue yrisl TpeyrojbHHAKa
[IpsimoyronbHblii  TpeyroapHUK. CBOMCTBO MeIuaHbl MIPSIMOYTOJILHOTO
67 TPEYrOJIbHUKA, IMPOBEAEHHOM K rumoreHyse. lIpusHaku paBeHCTBa
' MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. IIpsAMOYTrOJIbHBIN TPEYTrOJBHUK C YIJIOM B
30°
HepaBeHcTBa B reomMeTpuu: HEPaBEHCTBO TPEYTrOJIbHUKA, HEPABEHCTBO O
6.8 JUTMHE JIOMaHOH, TeopemMa o OonbiieM yriae ©  OOJbIIe CTOpPOHE
TpeyrojbHHUKa. [lepnenauKysp U HaKJIOHHas
6.9 I'eomerpuueckoe MecTo TOYeK. buccekrpuca yrma W CepeaUHHBIN
' MEPIEHIUKYISAP K OTPE3KY KaKk FT€OMETPUUECKHE MECTA TOUYEK
OkpyXHOCTH W Kpyr, XOpJla M JuaMeTp, HX cBoWcTBa. B3amMHoe
6.10 pacrojoKEHUE OKpYKHOCTH U npsmor. KacarenbHas u cekymas K
OKPY’KHOCTH
- Oxpy’XKHOCTb, BIUCaHHas B yroj. BmucaHHas M omuMcaHHas OKpPYXHOCTH

TpeyrojbHUKa




8 KUIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA

6 I'eomerpus

6.1 YeteipéxyronbHuku. [lapamienorpamm, ero npu3Hakyu U CBOMCTBA

6.2 [IpsiMoyTonpHUK, pOMO, KBaApAT, UX MPU3HAKA U CBOWCTBA

63 Tpaneuus, paBHOOOKast Tpanenus, e€ CBoicTBa U Npu3Haku. [IpsMoyroabHas
' Tpaneuus

6.4 Meron yasoenuss menuansl. LlenTpansnas cummerpus. Teopema Paneca u
' TE€OopeMa O IPONOPLUOHAIBHBIX OTPE3Kax

6.5 Cpennue TMHUM TpeyrojabHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa

6.6 [Momobue TpeyronpHUKOB, Kod(h¢umuent momodus. IlpusHakum momoOus
' TpeyroabHUKOB. [IpuMeHeHne nogo0us Npu pelieHNH NPaKTUYECKUX 3a/1a4

67 @dopmynbl A8 MIIOLIAAM  TPEYroJbHUKA, HapaijenorpamMma, pomba Hu
' Tpaneuuu

6.8 CpoiictBa muomaneii reomerpuueckux ¢uryp. OTHOLIEHHE IUIOMIAJeH
' MO1I00HBIX QUryp

6.9 Boruncnenue miomaeit TpeyroabHUKOB U MHOTOYT'OJIbHUKOB Ha KJI€T4aTOM
' Oymare

6.10 Teopema IIudaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemeHuu
' MIPaKTUYECKUX 3aja4

CuHyC, KOCHHYC, TaHT€HC OCTpPOro yIja MNpPSMOYTOJbHOTO TpPEYTroJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO. |pUTOHOMETPUYECKUE
¢bynkuu yrios B 30°, 45° u 60°

612 BnucanHble M IeHTpalbHbIE YIJIbI, YTrojl MEXAy KacaTelbHOW U XOpAOH.
. VYTiIbl MEXAY XOpIaMU U CEKYIIUMU

6.13 BrnimcanHble 1 ONMCaHHBIE YETBIPEXYTOJIBHUKHU

6.14 BzanmHoe pacnonokeHue JBYX OKpykHocTe. KacaHue OKpyKHOCTEM.

OO0mre kacaTenbHbIE K IBYM OKPYXHOCTSIM

9 KJIACC




Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

6 I'eomerpus
61 Cunyc, kocunyc, Tanrerc yrioB ot 0 7o 180°. OCHOBHOE TPUTOHOMETPHUUYECKOE
' TOKeCTBO. POPMYJIbI IPUBEACHHUS
Pemenue tpeyronbHukoB. Teopema KOCMHYCOB M Teopema CUHYCOB. Peuienue
6.2 MPAaKTUYECKUX 33J1a4 C HCIIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpaszoBanue momodus. [1omodme cOOTBETCTBEHHBIX JIEMEHTOB
64 Teopema 0 mpou3BeAEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUMN OTPE3KOB
' CEeKyULIUX, TeOpeMa O KBaJpare KacaTeJIbHOU
Bekrop,  mmuHa @ (MOZyZib)  BEKTODA, COHAIIPABIICHHBIE  BEKTOPBHI,
65 MIPOTUBOMNOJOKHO HANpPABJICHHBbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEpallMu HaJ BeKTOopamu. PasznojkeHue BekTopa Mo AByM
HEKOJUTMHEApPHBIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CKajlsipHOE NPOU3BEACHUE BEKTOPOB, MPUMEHEHUE ISt
' HaXO0XJAECHUS JUIMH U YTJIOB
JlexapToBBl KOOPAMHATHlI HA IUIOCKOCTH. YPAaBHEHMS NPSMOM M OKPYKHOCTH B
6.7 KOOpJMHATaxX, MIEpPECEUCHNE OKPYKHOCTEN U MpsAMBIX. METO KOOpAUHAT U €ro
MIPpUMEHEHNE
6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKH
6.9 JlnvHa okpykHOCTH. ['pagycHas u paJuaHHas Mepa yIiia, BBIUUCICHHUE JUIMH TyT
' OKpY’KHOCTEN
6.10 [Tnomane kpyra, cekTopa, CerMeHTa
611 JIBUKeHMsI TUIOCKOCTH M BHYTPEHHHE CHUMMETpUHM (uryp (3s€eMeHTapHbIe

npencrasienus). [Tapamiensuslit nepenoc. [ToBopot




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

Kox
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiembie TpeOOBaAHMS K MPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOTI'O
o0miero oopazoBanus Ha ocHoBe PI'OC

YMeHue omnepupoBaTh MOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omepaly HaJ MHOXXECTBAMH, YMEHHUE OIEepPUPOBATh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, MPUMEHATh UX MPU PELICHUU
3a/1a4; YMEHHUE HCIOJIb30BaTh rpahuueckoe MpeCcTaBIeHEe MHOKECTB
JUISL ONTUCAHMS pealbHBIX MPOIECCOB U SBICHUI, MPU PEUICHUH 33134

U3 IpYruX y4eOHbIX IPEIMETOB

YMeHHe onepupoBaTh MOHATUSAMM: OIPENEICHUE, aKCHOMa, TeopeMa,
JOKa3aTeNIbCTBO; YMEHHUE paclo3HAaBaTb HUCTHUHHBIE W JIOXKHbBIE
BBICKA3bIBAaHUSA, IPUBOJIUTH INPUMEPbl U KOHTPIPUMEDPHI, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMeHue ornepupoBaTh MOHSTHSAMHU: HaTypaJlbHOE YHCIIO, TPOCTOE M
COCTaBHOE YHCIO, JE€JIUMOCTh HATypaJbHBIX YHCEN, MPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJh YHUCIIa, OOBIKHOBEHHAs JpOOb M
necsTuYHas apoOb, CTaHIAPTHBIN BUJ YKCIa, pallMOHAIBHOE YHCIIO,
UppalMOHATILHOE 4YHUCJO, apu(METUYECKUIl KBaJpaTHbI KOpEHb;
YMEHUE BBINOJHATH JEHUCTBUS C YHUCIaMH, CpaBHUBATh U
YIOPSIIOYMBATh YMCIIA, TPEACTABISATh YHCIAa Ha KOOPAUHATHOU
NpsIMOM, OKPYIJIATh YHUCIA; YMEHHUE JeNaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIECHUM

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOM CTENEeHU
Oosbllle €IMHUIBI;, YMEHHME BBIIOJIHATH pPAacdy€Thl MO (QopMyliam,
npeoOpa3oBaHus IENbIX, JAPOOHO-pallMOHANBHBIX BBIPAKEHUN U
BBIPAKEHUI C KOPHSMHM, PA3JI0KEHHE MHOTOUYJIEHA HA MHOXUTENHU, B
TOM 4HCJI€ C UCHOJb30BaHHWEM (OpPMYJ pa3HOCTH KBaJApaToB U

KBaZpaTa CYMMBI U pa3HOCTHU

YMenue OonecpupoBaTh NOHATUAMU: YHUCJIOBOC PAaBCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHHE peulaTh JUHEHHbIE U KBAJApPATHBIC YPABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPAaBHEHUSI C OJHOW IMEPEMEHHOM, CHUCTEMBbI
JBYX JUHEHHBIX YpaBHEHWH, JIMHEWHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOM
MIEPEMEHHOM, B TOM YHUCJIE MPU PELIECHUHU 33]1a4 U3 IPYTUX MPeIMETOB
U TMPAaKTUYECKUX 3a7a4; YMEHUE HCIOJb30BaTh KOOPAMHATHYIO
NPSMYI0 U KOOPIMHATHYIO IUIOCKOCTb HJIsi W300pa)KeHHsl pelleHui

YpPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh MOHATHAMU: YHKIUSA, rpaduK QyHKIHH, HYJIHA
¢byHKIMY, IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEXYTKH
BO3pacTaHMsl, yObIBaHUS, HaAWOOJIbIlIee U HAUMEHbIIEE 3HAYCHUS
GbyHKIMY; yYMEHHE OIIEpUpPOBATH MOHSTHUSIMHU: npsimast
MPONOPIMOHAIBHOCTD, JHHEHHAs (YHKIUS, KBaapaTuIHas (yHKIIHS,
oOpaTHasi NPOMOPLUOHANBHOCTb, Mapaboia, rumepoosa; yMmeHue
CTpOUTH TpapuKu PYHKIUH, HCIIOIB30BATh IPpadUKU JJISl ONIPEICIICHUS
CBOMCTB MPOLIECCOB U 3aBUCUMOCTEH, Ul PEUICHMs 3ajad U3 APYTUX
y4eOHBIX MNPEIMETOB U pPEAJbHOM JKU3HU; YMEHHME BbIPAXKATh

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

Ymenue OIIepUpOBATH HNOHSTUSAMH: IIOCJIEZIOBATEIBHOCTb,
apudmernueckass M TeOMETpUYECKass  IMPOTPEecCUr;  YMEHHUe
UCIOJIb30BaTh CBOMCTBA MOCIENOBaTENbHOCTEH, (OPMYJIBI CyMMBI U
oOmiero 4jeHa MpU pelIeHHU 3ajad, B TOM 4YHCIEe 3aJad U3 APYTUX

y‘{e6HBIX npeaAMETOB U peaHLHOﬁ KHU3HHU

YMmenue pelmaTts 3ada4d pa3HbIX TUIIOB (B TOM YHUCJIC Ha IPOLCHTHI,
JO0JIM MW YacCTHu, AIBUKCHUC, pa60Ty, HOCHY TOBAapOB H CTOUMOCTDH
IIOKYIIOK U YyCJIYT, HAJIOTH, 3a1a4Uu U3 obOnacTu YHpaBJICHUA JJAYHBIMA U
CeMEMHBIMU (I)I/IHaHCB.MI/I); YMCHUC COCTaBJIATH BBIPAXKCHUA,
YpPaBHCHUA, HCPABCHCTBA W CHUCTEMblI II0 YCJIOBUIO 3aJadyu,
HCCIICA0BATh IMOJYYCHHOC PCIICHHUC U OLUCHHBATH HpaBI[OHOI[O6HOCTB

IMOJIYUYCHHBIX PE3YJIbTATOB

YMeHue onepupoBarh MOHATUAMU: QUTYpa, TOUKA, OTPE3OK, MpsMas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYTrOJIbHHUK, paBHOOEAPEHHBIH
U PaBHOCTOPOHHUU TPEYrOJIbHUKH, HPSIMOYTOJIBHBIA TPEYroJbHUK,

Me/MaHa, OMCCeKTpUca M BBICOTa TPEYTOJbHMKA, YETHIPEXYTOJNBbHUK,




napajjiesorpaMM, pomMO, TPSAMOYTOJNIBHUK, KBaJgpaT, Tpamelus;
OKPY’>KHOCTb, KPYI, KacaTellbHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢urypamu; yMeHue pemiarb 3a1auyd, B TOM YHCIIE U3 MOBCEJHEBHOMN
JKU3HHM, HAa HAXOXXICHUE TNEOMETPUYECKUX BEIMYUH C NPUMEHEHHEM

M3YYEHHBIX CBOMCTB (UTYp U (aKTOB

10

YMeHue omnepupoBaTh IOHATUAMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYTOJIbHUKOB; IMAPAUIEIbHOCTh M NEPHEHAUKYJIIPHOCTh MPSMBIX,
yroJl MEXAY MpsMbIMH, MEPHEHIUKYISIP, HAKIOHHAs, IPOEKLUs,
nonobue ¢puryp, NoJoOHbIE TPEYTOIbHUKH, CHMMETPHUS OTHOCUTEIBHO
TOYKM W NPSAMOH; YMEHHE pacrno3HaBaThb PAaBEHCTBO, CUMMETPHUIO U
noxobue ¢Guryp, mapamiedbHOCTh U MEPIEeHIUKYISIPHOCTh MPSMBIX B

OKpY KaroIleM MUupe

11

YMeHue onepupoBaTh IMOHATUAMM: JUIMHA, pPacCTOSHUE, yIoj
(BemuuMHA yria, CUHYC M KOCHHYC YIJIa TPEYyrojbHMKA), IJIOIIA[b;
YMEHHUE OLEHUBATH Pa3Mephl MPEIMETOB U OOBEKTOB B OKPY’KAIOIIEM
MHUpE; YMEHHE NpUMEHATh (OpMylbl NepuMeTpa U IUIOLIAIU
MHOTOYTOJIbHUKOB, IJTMHBI OKPYXXHOCTH M IUIOMIAAN Kpyra, o0Obema
MPSAMOYTOJIBHOIO TapaUICNICIIUIIEa; YMEHHUE NPUMEHATh IPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA,
teopeMy Iludaropa, TpUroHOMeTpUUYECKHE COOTHOILICHHS  JUIs

BBIYMCIICHUS JUIMH, PACCTOSIHUM, ITOIAAeH

12

YMenue wuzo0paxarb IUIOCKHE (UIyphl W UX KOMOMHAIIWH,
MPOCTPAHCTBEHHBbIE (UTYPbl OT PYKH, C TOMOUIbIO YEPTEKHBIX
WHCTPYMEHTOB U JJIGKTPOHHBIX CPEACTB 10 TEKCTOBOMY WJIU

CHUMBOJIbHOMY OIIMCAHUTIO

13

14

YMeHune  omepupoBaTh  MOHATHSAMH:  IPSAMOYTOJIBHAs — CHUCTEMa
KOOpAMHAT, KOOpPJAMHATBI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BECHNE BEKTOPA HA YNCJIO0, CKATSPHOE POU3BEICHUE BEKTOPOB;
YMEHUE MCIIOJIb30BaTh BEKTOPbI M KOOPAMHATHI JJIs IIPEACTABICHUS
JMaHHBIX M pEIIeHUs 3aJady, B TOM UHUCIE M3 JPYrHMX Yy4eOHBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

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

YMEHHE  U3BJIEKaTh, HHTEPHPETUPOBATH U  MPEoOpPa3OBHIBATh




15

16

uHpOpMAIIMIO, TPEJICTABICHHYI0 B TaONMIAX M Ha JgUarpaMmax,
OTPa)KAIOILYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEaJbHBIX IPOLECCOB U
SBJICHUM; yMEHHE pacCllO3HAaBaThb H3MEHYMBBIC BEIUYMHBI B

OKpYKaroIleM Mupe

YMeHHne omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMNBIT (CITy4dalHBIN
OKCIIEPUMEHT), DJJIEMEHTapHOE COOBITHE (PIEMEHTAPHBIM HCXOJ)
CIIy4aifHOTO OIbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
yMEHUE HaXOIUTh BEPOATHOCTU CIIyYallHBIX COOBITHH B ONBITaX C
PaBHOBO3MOKHBIMH DJIEMEHTapHBIMH COOBITUSIMU; YMEHHE pellaTh
3aJaud METOJIOM OPraHM30BAaHHOTO Iepedopa W C HCIOJIb30BaHHEM
MpaBWJia YMHOXKEHHUS;, YMEHHUE OIICHHBATh BEPOATHOCTH pPEaTbHBIX
COOBITUN M SIBICHWUHU, MOHUMATH POJIb MPAKTUUECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHM B OKpYXalolleM MHPE U B IKHU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHUN; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCEI U €ETO POJIbIO B MACCOBLIX ABJICHHUAX

YMenue BbIOMpATh MOAXOASIINNA W3YYEHHBIM METON AJIs pPEelIeHUsS
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMAaTHUKHU B
WCKYCCTBE, OIMCHIBATh OTJEIbHBIC  BBIIAIOIIMECS  PE3YJIbTATHI,
MOJYyYEHHbIE B XOJA€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, MPUBOJIUTH
MIPpUMEPBl MATEMATUUYECKUX OTKPBITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOH UCTOPHUH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA

1 Yucna v BBIYUCICHUS

1.1 HatypanbHble u niensie yncia. [Ipu3Haky AeIMMOCTH LEIbIX YHCell

1 OOBIKHOBEHHBIE M JIeCATHYHBIE  JApPOOM,  IPOLEHTHI,  OECKOHEYHbIE
' MEPUOANYECKHE APOoOH

13 Panyonanehele  yucna. Apu@MeTHYEeCKHE ONepalud C  PalUOHATbHBIMU
. qucIaMu

L4 JelictBuTtenpHble uuciaa. ApupMeTHUECKUE ONEpaluu ¢ JeHCTBUTENbHBIMU
' qUCIaMu

s [TpubnnxKEHHBIE BBIYMCIEHUS, NpPABUIA OKPYIJICHMS, NPUKHMJIKA U OLIEHKa
' pe3yJbTaTa BBIYMCIACHUN

2 AnrebpanuecKue BHIPAKCHHS

2.1 bykBeHHbIE BbIpaXKeHUS (BBIPAKEHUS C IEPEMEHHBIMH )

55 Crenenp ¢ nensIM mnokasareneM. CTENEHb C pPalMOHAIBHBIM I10KA3aTEIEM.
' CBoiicTBa CTENEHH

23 MHorouseHsl

2.4 Anrebpanueckast 1poOb

) s ApudpmeTnyeckuii  KOpeHb  HAaTypajJbHOM  CTENEHH. HewictBust ¢
' apupMeTHYECKUMHU KOPHSIMH HaTypajJbHON CTEIEHU
3 VYpaBHEHMS U HEpaBEHCTBA

31 Llensie u apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYIHOCTHU
' YpaBHEHUHU

35 Llensie u ApoOHO-panoOHaIbHBIE HepaBeHCTBA. CHCTEMbI M COBOKYIHOCTHU
' HEPABEHCTB

3.3 Pemenne TekCTOBEIX 3a71a4

4 YucnoBbIe TOCIEA0BATEILHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS TOCIIE0BATENLHOCTEH

4.2 Apudmerndeckass u TeoMerpudeckas mnporpeccuu. Dopmyna  CI0XKHBIX




IIPOLICHTOB

5 DyHKINUH
OyHkuUsa, cnocoObl  3amanus  QyHKuu. ['paduk  pyHkmuu. OOnacTh
olpesieNeHusl U MHOKeCTBO 3HaueHul (yHkuuu. Hynu gynkuun. Ipomexytku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBI H
MUHUMYMBl (pyHKIMH. HanGosbinee W HauMeHblllee 3HaueHHE (YHKIMMA Ha
IIPOMEKYTKE
6 Koopaunatsl Ha IPsIMOU U IIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexkapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUTypsl 1 UX CBOICTBA
7.2 TpeyrosnbHUK
7.3 MHoOroyroasHuKu
7.4 OKpy’KHOCTb U KpYyT
7.5 W3mepenne reoMeTpudeCcKux BEIUUYHH
7.6 BekTopsl Ha TUI0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositTHOCTB
83 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padbr
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