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INOACHUTEJIBHAS 3AIINCKA

['eomeTpusi Kak OJAMH M3 OCHOBHBIX PAa3JE€iIOB IIKOJIbHON MaTEMaTHKH,
MMEIOIINNA CBOEH 1eNbl0 00€CIeUnTh U3YYEHUE CBOMCTB M pa3sMepoB (uryp, ux
OTHOLIEHW W B3aMMHOE pACIOJOKEHUE, OMNUPAETCS HA  JIOTUYECKYIO,
JIOKa3aTeabHY0 JIMHUIO. [[eHHOCTh M3y4eHHUs] TE€OMETPUU HAa YPOBHE OCHOBHOTO
o01miero 00pa3oBaHus 3aKII0YAETCS B TOM, YTO OOYYAIOUIHIICS yUUTCS IPOBOAUTH
JI0Ka3aTEJIbHbBIE PACCYKICHHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS, TOKAa3bIBATh
VUCTUHHBIE YTBEPKICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOJHTH
paccy X AeHuss «OT TPOTUBHOIO», OTJIWYaTh CBOWCTBA OT  MPU3HAKOB,
(bopMyIpPOBaTh OOPATHBIE YTBEPIKIACHUSI.

Btopoil uenpi0 H3ydeHUsT TEOMETPUU SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
MHCTPYMEHTA NpPHU PEUIEHWH KaK MATEMaTUYECKUX, TaK M IMPAKTUYECKHX 3aj1ad,
BCTPEYAIOIIMXCS B peanbHOM Ku3HU. OOydaromMiicss OMKEH HayYUTbCS
OTIPEJICITh TEOMETPUUYECKYI0 (DUTYpy, OMUCATh CIOBAMH JAHHBIA YEPTEXK WIH
PUCYHOK, HAITH TUIOMIAh 36MEJIBHOTO YYaCTKa, paCCYUTaTh HEOOXOAUMYIO JUTUHY
ONTOBOJOKOHHOIO KaOeys Wid TpeOdyemble pa3Mephbl rapaxa s aBTOMOOWIIS.
DTOMYy COOTBETCTBYET BTOpAsi, BBIUUCIUTENIbHAS JIMHUS B MU3yYCHUU T'COMETPHHU.
[Ipu pemennn 3amad MPAKTUYECKOTO XapaKTepa OOYyYaroNIUiCs y4UTCS CTPOUTH
MaTeMaTUYeCKHEe MOJEIM  pEeajbHbIX JKU3HEHHBIX CHUTyalllil, MPOBOAUTH
BBIYMCJIEHUS U OLICHUBATh aJIEKBATHOCTD IOJYYEHHOT'O PE3yJIbTaTa.

KpaitHe BaxkHO TOAYEPKUBATH CBSI3U TEOMETPUHM C JAPYTUMHU Y4E€OHBIMU
peIMEeTaMy, MOTUBAPOBATh MCIOIB30BAaTh OMPEACICHUS TEOMETPUICCKUX PUTYD
U TIOHSATHH, IEMOHCTPUPOBATH MPUMEHEHUE TOJYYCHHBIX YMEHHMA B (PU3UKE U
TEXHUKE. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopsy,
«TpuroHomeTpudeckue COOTHOLICHUusA», «Meron koopauHat» u «Teopema
[Tudaropar.

VYuebHbIii Kypc «l'eoMeTpus» BKIIOYAET CIICIYIOIMIME OCHOBHBIC Ppa3feiibl
conepxkanusi: «['eomerpuueckue ¢urypel U uX cBoMcTBa», «W3mepenue
FCOMETPUYECKUX  BEIUYUH», «JlekapToBbl KOOpPAMHATHI HA  IJIOCKOCTUY,
«Bektops», «JIBmkenus miockoctny, «I[IpeodpazoBanus momo0ws».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcst 204 yaca: B 7 kiiacce
— 68 vacoB (2 yaca B Hejeno), B 8 kiacce — 68 yacoB (2 vaca B Henenw), B 9
KJ1acce — 68 JacoB (2 Jaca B HEJIEIIO).



COJEPXAHUME OBYUYEHUA
7 KUIIACC

HavanpHble noHsTHA reoMeTpun. Touka, mpsiMast, OTpE30K, Jyd. YToa. Buasl
yrioB. BeprtukansHble u cMmexHble yribl. buccekrpuca yrima. Jlomanas,
MHOTI'OYTOJIbHUK. 1apaninensHOCTh U EPIEHAUKYIISIPHOCTD MIPSAMBIX.

Cummerpuunbie  Qurypsl. (OCHOBHBIE CBOMCTBA OCEBOM CHUMMETpPHH.
[IpuMepbl CUMMETPHUH B OKPYIKAKOIIEM MHPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LMPKYJIS MU JIMHEWKU. TpeyrojbHUK.
BricoTa, Meninana, GucceKkTpuca, uX CBOMCTBA.

PaBHOOEApEeHHBIN M PaBHOCTOPOHHUN  TpeyroibHukH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa ¥ TpU3HAKA PABHOOCAPEHHOTO TpeyrojibHuUKa. llpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiICTBa ¥ IPU3HAKY NApAJIIEIbHBIX NPsAMbIX. CyMMa yrioB TPEyTroOJbHHKA.
BuenrHue yriel TpeyroyibHUKA.

[IpssMOyrofibHbIA  TpeyroabHUK. (CBOWCTBO MEIHUAHBI MPSMOYTOJIBLHOIO
TPEYroJIbHAKA,  IPOBEAEHHOM K  runoreHysze. lIpu3Haku  paBeHCTBa
MPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTONBbHBIN TPEYTOJIbHUK € yIJIOM B 30°.

HepaBeHcTBa B reoOMETpUM: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OouibllieM yriie U OOJbLIEH CTOpPOHE TPEYroJbHUKA.
IlepnieHAUKyYJISIp U HAKIIOHHAS.

I'eomerpuueckoe Mecto TOYeK. buccexkrpuca yrima U CepeaUHHBIN
MIEPIIEHINUKYJISP K OTPE3KY KAK TEOMETPUUYECKHE MECTA TOUEK.

OKpyXHOCTh M Kpyr, XopAa M JuaMeTp, HUX CBOWcTBa. BzaumHoe
PacCIIONIOKEHUE OKPYKHOCTH U mpsiMoil. KacaTenpHas u cekymas K OKpYyHOCTH.
OKpyXHOCTb, BIOHMCaHHas B yroj. BnucaHHas W ONMCaHHAs OKPYKHOCTH

TPEYTOJIbHHUKA.
8 KUIACC

YerpipéxyronpHuku. [lapamienorpamm, €ero npusHaku U cBoucTBa. YacTHele
cllydad TapajuieJorpaMMoB (MPSMOYTOJBHUK, poMO, KBaJapaT), UX HpPU3HAKU U
cBoiicTBa. Tpamenusi, paBHOOOKas Tpameuusi, €€ CBOICTBAa U NIPU3HAKH.
[IpsimoyroJibHas Tpaneuus.

Meron ynBoenus menuansl. LleHTpanbHas cumMmerpus. Teopema Paneca n
TEOpEeMa O IPOMOPLMOHAIBHBIX OTPE3KAX.

Cpennue JIMHAM TPEYTOJIBHUKA U Tpanenuu. LIeHTp macc TpeyrojapHUKa.

[logobue TpeyrodbHUKOB, KodduuueHt mogodus. I[lpuszHaku mnomoOus
TpeyroiabHUKOB. [I[pumMeHeHne mogo0us MpU pelIeHNH MPAKTHIECKUX 3a/ad.



CpoiicTBa momajei reomerpudeckux ¢uryp. Dopmynbl A TUIOHIAAH
TpPEYroJibHUKA, NapajienorpaMma, pom6a u Tpaneuud. OTHOILIEHUE IJIomaaei
NoJ00HBIX QUryp.

Brruncnenne niomanaend TpeyroabHUKOB U MHOTOYTOJIBHHKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu pemenun
MPAKTUYECKUX 3a7a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOro yrila MNpSIMOYTOJILHOTO TPEYTroOJbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpHUroHOMETpUYeCKne (YHKIIUH
yrioB B 30, 45 u 60°.

BrnivcanHble M UEHTPAIBHBIE YIJIbI, YTOJ MEXIY KacaTelbHOM U XOpIOH.
Yrael  MexIy ~XOopJAaMu MU CEKyIUMMHU. DBrnucanHble W OINKMCAHHBIC
YeTBIPEXYTOJbHUKU. B3auMHOE pacnosiokeHue JByX OKpyxHocten. Kacanue
okpyx)HocTei. O0lue KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOKIECTBO. DOPMYIIBI TPUBEICHUS.

Pemienne TtpeyrosbHukoB. Teopema KOCHMHYCOB M TEOpEMa CHUHYCOB.
Pemienrie mnpakTHYECKUMX 3aad C MCIHOJIB30BAHHUEM TEOPEMBI KOCHHYCOB H
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nonoousi. [1ogodre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O mNpPOM3BENECHHM OTPE3KOB XOPHA, TEOPEMBI O IIPOU3BEACHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBaApaTe KACATEIbHOM.

Bektop, amuHa  (MOIylb)  BEKTOpa, COHAIpaBICHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO  HAIPaBJICHHBIE  BEKTOPHI, KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpallMd HAJ BeKTOpaMu. Pa3noskeHue BEKTOpa IO ABYM
HEKOJIIMHEeapHbIM BekTopaM. KoopauHaTel BekTopa. CKalsipHOE MPOU3BEACHUE
BEKTOPOB, IPUMEHEHHUE JIJIS1 HAXO0KIECHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IIOCKOCTH. Y PaBHEHUS NMPSAMOU M OKPYKHOCTH
B KOOpPJMHATAX, IIEPECEUCHUE OKPYKHOCTEU M NMpsAMBIX. MeTo1 KOOpAMHAT U €ro
MIPUMEHEHHUE.

IIpaBunbHBIE MHOTOYTOJIBHUKK. JlnmuHa OKpyxkHOCTH. ['pamycHas wu
paguaHHas Mepa yIyia, BBIYMCIEHWE UIMH Iyr OKpyXHocTeu. Ilnomans kpyra,
CEKTOpa, CErMEeHTA.

JIBUKeHUsl TUIOCKOCTH M BHYTPEHHHE CUMMETpUU (Guryp (djeMeHTapHbIe
npenacrasienus). [lapannensusiii nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbI
YYEBHOI'O KYPCA «(I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHHMS TNPOrpaMMbl y4eOHOro Kypca
«l'eoMeTpus XxapakTepu3yrTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

MPOSIBJICHUEM HHTEPECAa K NPOIUIOMY UM  HACTOALIEMY POCCHMCKOU
MAaT€MaTUKH, LEHHOCTHbIM OTHOLIEHHEM K  JOCTHXKEHUSIM  POCCUUCKHUX
MAaTEMaTUKOB U POCCHUMCKOM MAaTEMATUYECKOW IIKOJIBI, K MCIIOJb30BAHUIO ATUX
JIOCTUKEHUN B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpaxJIaHCKoe 1 JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEH Ipak/laHWHA U peau3aliu ero
npaB, MPEJICTAaBIEHUEM O MaTeMaTHYECKUX OCHOBax (YyHKUMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp IPaKJAHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKUX MPOOIIeM, CBI3aHHBIX
C IPAKTUYECKUM IIPUMEHEHUEM JOCTMIKCHUN HAyKH, OCO3HAHUEM BAXKHOCTHU
MOPaJbHO-3TUYECKUX MPUHLIUIIOB B I€ATEIBHOCTH YUEHOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B PEIICHUM IPAKTUUYECKUX 3a]ad
MAaTEMaTU4YECKOW HAIIPABJICHHOCTH, OCO3HAHMEM Ba)XHOCTHU MaTEMAaTUYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIIHON MpodeccroHanbHOU
JIEATEIbHOCTY W PAa3BUTHEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOSHUEM WHIUBUTyAIbHOU TPACKTOPHH 00pPa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETHYECKOMY  BOCIPHUSTHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHM, pacCyXICHUW, YMEHUIO BUICTH
MAaTeMaTU4YEeCKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 NO3HAHMS:

OpPHEHTAlMEel B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MPEACTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, IPUPOILI U
oOIIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAayKH Kak cQepbl YeJI0BEUYECKOM
JEITEIbHOCTH, 3TAalOB €€ pa3BUTHS M 3HAYMMOCTH JJISI Pa3BUTUS LIUBUJIU3ALWH,
OBJIQJICHUEM SI3BIKOM MATEMAaTHKHA M MAaTEMAaTHYECKOM KYJIBTYPOU KAK CPEICTBOM
[O3HAHHUS MHPA, OBJIAACHHEM MPOCTEUIIMMH HABBIKAMH HCCIIEIOBATEIbCKON
JIEATENBHOCTH;



6) ¢usmueckoe BocnuTanme, (popMHupoOBaHHMEe KYJIbTYPbl 310POBbS U
IMOIMOHAJILHOTO 0JIArONOJIyYHsi:

IFOTOBHOCTBIO INPHMCHATH MATCMATHUUYCCKUC 3HAHWA B HHTCPECAX CBOCTO
3MI0pPOBBSl, BEICHHUS  3J0pOBOrO  00pa3a JKM3HU  (37I0pOBOE  TUTAHUE,
cOAlaHCUPOBAHHBIM PEXUM 3aHATUA W OTHAbIXa, pErysapHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA pe(ICKCUM, MPU3HAHUEM CBOETO
MpaBa Ha OLIMOKY U TAKOTro K€ MpaBa JPYroro 4eJa0BEKa;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

OpHGHTaHHGﬁ Ha IIPUMCHCHUC MATCMATHYCCKUX 3HAHUU IJIA pCIICHUA 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPYXaIoIIeH Cpenbl, IUIaHUPOBAHUS IOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX IIOCIEACTBUM I OKPYXKAKOIIEH Cpeabl, OCO3HAHHEM
TJI00ATBHOTO XapaKkTepa KOJOTUUECKHUX MPOOJIEM U MyTeH UX PEIICHUS;

8) ajanTanusa K U3MEHSIOIMIMMCS YCJIOBHUAM COIMAJILHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBHO K I[CflCTBHHM B YCIOBHAX HeOHpeI[GJ'IéHHOCTI/I, IIOBBIIIICHU IO
YPOBH:A CBOEH KOMIIETCHTHOCTH qcpe3 MPAKTUICCKYHO ACATCIbHOCTh, B TOM YHUCJIC
YMEHHE YUYUTHCS Yy JPYTHUX JIOJICH, MPHOOpEeTaTh B COBMECTHOM JESITEIHHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIICTCHIIUU U3 OTBITA JPYTHUX;

HEOOXOAMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAaHHU, B TOM YHUCIE
(bOpMy.]'H/IpOBaTI) nacu, NMMOHATHsA, TUIIOTE3bI 06 06T>GKTaX H ABJICHUAX, B TOM YHUCJIC
paHee HEM3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHMH U
KOMIIETEHTHOCTEH, TIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTyallMl0, BOCHPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPeOYyIONUHA KOHTPMEDP, KOPPEKTHUPOBATH
MPUHUMAEMbIC PEIICHUS U JACUCTBUS, (OPMYIHPOBATH M OIEHUBATH PHUCKU U
MOCJEACTBYSA, POPMUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE y4eOHbIe 1eHCTBUS

ba3oBble JJoruueckue 1eMcTBUS:

e BBIBJISATH M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKKM MAaTEMAaTHUYECKHUX
OOBEKTOB, TOHSITHUH, OTHOIICHUH MEXIy TMOHATUSAMH, (HOPMYJIUPOBATH
ONpE/CIICHUsT  TIOHATUM, YCTaHABIWBATh  CYIIECTBEHHBIA  MPU3HAK
KJIacCHU(PHUKAIIMU, OCHOBAaHUS JIsi 0OO0OOIIEHUS M CpPaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJIN3A;

e BOCHpPUHUMATH, (opMyIuUpoBaTH U  NIPEOOPa3OBBIBATh  CYXKICHUS:
yTBEpJAUTEIbHbIE M OTpHUIIATENIbHbIC, C€AMHUYHBIC, YacTHbIE W O0IIue,
YCJIOBHBIE,



BBISIBIISITh ~ MaTeMaTUYEeCKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTUBOpeYHs B (akTax, [aHHBIX, HAOMIOJCHUSIX U YTBEPXKICHUSX,
npeaiaraTh KPUTSPUH TSl BBISIBJICHHUS 3aKOHOMEPHOCTEH U MTPOTHBOPEUHIA;
JIeNaTh BBIBOJIBI C HCIOIH30BAHUEM 3aKOHOB JIOTWKH, JACHYKTHBHBIX U
WHYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUSHUI 110 aHAJIOTHH;

pa3buparh 0Ka3aTeabCTBA MAaTEMATHUYECKUX YTBEPXKIACHHUM (TPSMBbIE U OT
MPOTUBHOTO0), TPOBOJIUTH CAMOCTOSATEIHLHO HECIOXKHBIE JJI0Ka3aTeIhCTBA
MaTeMaTU4eCKux (HaKTOB, BBICTpaMBaTh aPTYMEHTAIUI0, TPUBOIUTH
MPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBHIOMpaTh CIOCOO pelieHus ydeOHOW 3ajauyu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMPATh HanWOoJiee TOIXOMANUH C y4ETOM
CaMOCTOSTEITLHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejabcKkye I1eHCTBUSA:

UCIOJIb30BaTh BOMNPOCHI KaK HCCIEAOBATENbCKUN MHCTPYMEHT IMO3HAHUA,
(GopMyaMpOBaTh BOIPOCHl, (PUKCHPYIOLIUME MPOTUBOpEUHE, NpodiemMy,
CaMOCTOSITENIPHO ~yCTaHaBIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apTyMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

IPOBOJUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOIIBILIOE UCCIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTEMaTUIECKOTO 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOOM;
CaMOCTOATENHHO (POpPMYyIHUPOBATH 000OIIEHNS U BBIBOJIBI M0 pe3yjbTaTaM
POBENEHHOTO HAOJIIOICHUSI, HUCCIEIOBAaHUS, OLIEHUBATh JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIEHUI;

IPOTrHO3UPOBAaTh BO3MOYKHOE pa3BUTHE MPOLECCA, a TaKKE BBIIBUIaTh
MPETNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTb M M30BITOYHOCTh HMH(POPMALMH, JTaHHBIX,
HEOOXOIMMBIX JUJISl pELICHUS 3a/1a4H;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATDH
MH(GOPMALMIO PA3IUYHBIX BUAOB U (OPM IPEICTABICHHUS;

BbIOMpaTh (opMy MpeACTaBiIeHUS HHPOPMALUMU U WUIIOCTPUPOBATH
pemiaeMbple 3aJadd CXeMaMH, JIuarpaMMaMu, HWHOW Trpapukoil u ux
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTh MH(OpPMALMM IO KPUTEPHUSIM, IPEAI0KEHHBIM
YUHUTENIEM WIH CPOPMYIHPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKaTHBHbIEC YHHBeEpPCaJIbHbIe Y4eOHbIe eHCTBHA:

BOCIIPUHUMATh U (HOPMYITUPOBATH CY>KJICHUSI B COOTBETCTBHUH C YCIOBUSMU
U LEJISIMU OOILEeHHUS], SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO XOJy PEIICHUS
3a/1a4¥, KOMMEHTHUPOBATh TIOJTYyUYEHHBINA PE3yJIbTaT;

B XOJIe OOCYKJICHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBI,
mpoOIeMBbl, pelIaeMon 3a/1au, BHICKAa3bIBaTh UCH, HAIICIICHHBIE HA TIOWCK
pEelIeHMs, COIMOCTAaBIATh CBOM CYXKICHUS C CYXXICHUSMU JPYTUX
YYaCTHUKOB JMajora, OOHApyKWBaTh PAa3IMYUE W CXOJCTBO IO3UIIWH, B
KOPpEKTHOU hopme hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,
NPEACTABIATh  PE3yNbTaThl  PEIICHUS 3a/1a4u, HKCIIEPUMEHTA,
UCCJIeIOBAHUSI, TIPOEKTA, CAMOCTOSTEIHLHO BEIOMPATh (pOpMaT BHICTYILIICHUS
C y4€TOM 3a7a4 IPE3CHTAUN U 0COOCHHOCTEH ayIUTOPHUH;

MOHUMAaTh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBUTY TBHON
paboThI MPY pPEeIICHNH YYCOHBIX MATEMAaTHUECKUX 3a/1a4;

NPUHUMATh 1[€J1b COBMECTHOM NEATENbHOCTH, TUIAHUPOBATH OPTraHU3AINIO
COBMECTHOH paboOThI, pacmpeneisTh BUAB pabOT, JAOroOBapUBaThCH,
00Cy>KJIaTh MPOLIECC U Pe3yJbTaT paboThl, 0000aTh MHEHHUS HECKOJIbKUX
JIIOJCH;

y4acTBOBaTh B TPYyHMHoBBIX ¢dopmax padboTel (00Cyx)aeHus, OOMEeH
MHEHHUSIMH, MO3TOBBIC IIITYPMBI U JIPYTHE), BHIMIOIHATH CBOIO YaCTh PaOOTHI
U KOOPJWHHUPOBATH CBOW JEHCTBHS C JAPYTHMH YWICHAMH KOMAaHJbI,
OIICHMBATh KAdeCTBO CBOETO BKJaJa B OOMMUN MPOAYKT MO KPUTEPHUSIM,
chOpMyIMPOBAHHBIM YYaCTHUKAMU B3aHMOJICHCTBHUSI.

PerynsiTuBHBIC YHMBepcaJbHbIe Y4eOHbIe NeliCTBHUA

Camoopranusanus:

CaMOCTOSITEJILHO COCTABJIITH IUIaH, QJITOPUTM PELIEHUs 3aaud (WIA €ro
4acTbh), BBIOMPATh CHOCOO pEHIeHHs] ¢ Y4ETOM HMMEIOIIUXCS PECcypcoB M
COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHUpPOBaTh U KOPPEKTUPOBATh
BapUaHThI pEUIEHUI C YYETOM HOBOM MH(pOpMaIUK.

CaMOKOHTpOJIb, AMOIMOHAJIbHbIN HHTEJLJIEKT:

BJIAJCTh CIIOCO0OAMU CaMOITPOBEPKH, CAMOKOHTPOJIS TIpoliecca U pe3yJibTaTa
pellIeHusT MaTEMATUYECKOM 3a/1a4H;

MPEIBUAETH TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IPH PEIICHUH 33]1a4H,
BHOCUTH KOPPEKTHBBI B JCSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB,
HaWJICHHBIX OIMIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa JIEITEIbHOCTH MOCTABJICHHON LN U
YCIOBUSIM, OOBSCHSTh MPUYUHBI JOCTHXKCHUS WM HEIOCTHKEHUS e,
HAXOJUTh OMHUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI



K xoHumy oOydenuss B 7 kJjacce oOydYaromuiics TMOIMYUYUT CIIECIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Pacno3sHaBaTh M3y4eHHbIE TI'€OMETPUYECKHE (QUIYpbI, OINpEeNeisITh HX
B3aMMHOE pPAacCIoOJIOKEHHE, H300pakaTb TI'eOMETpUYecKue (UTYphI, BBIOJIHSTh
YEPTEKU IO YCIOBHIO 3anaud. M3MepsaTe JMHENHBIE W YIJIOBBIE BEJIWYWHBI.
Pemrats 3a1a4n Ha BEIYMCIICHUE JUIMH OTPE3KOB U BEJIUYUH YTJIOB.

Jlenate rpyOyl0 OLIEHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH IPEIMETOB B
peaNbHOW >KM3HHU, pa3MepOB NPUPOAHBIX OOBEKTOB. Paznmuuarh pasmepsl 3THX
O0OBEKTOB M0 MOPSAIKY BETUUHHBI.

CTpouTh UEepPTEXRH K TEOMETPUUECKUM 33]1a4aM.

Ilonp30BaTbCsd IIPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BAThH
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIBLHUKOB MTPU PELICHUU 3a]1a4.

[IpoBOAUTE JTOTHYECKUE PACCYKAECHUS C MCIOIB30BAaHUEM I€OMETPUUYECKUX
TEOPEM.

Ilonp30BaTbCAd IIPU3HAKAMM PAaBEHCTBA IPSAMOYIOJBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEJMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYTOJBHOTO
TPEYTOJBHUKA, B PELIEHUN T€OMETPUUYECKUX 3aa4.

OnpenensaTe NapajuieaIbHOCTh MPSAMBIX C IOMOIIBIO YTJIOB, KOTOPBIE 00pa3yeT
Cc HUMH cexyuas. Onpenenars napaielbHOCTh IPSIMBIX C ITOMOILIBIO PaBEHCTBA
PACCTOSIHUN OT TOYEK OJHOM IIPSMOU 10 TOUYEK APYTOH MPSIMOM.

Pemate 3a1aun Ha Ki1eT4aTol Oymare.

[TpoBOAMTH BBIUMCICHHUS M HAXOAUTh YHMCIOBbIE M OYKBEHHBIC 3HAYCHUS
yIJIOB B TEOMETPUYECKUX 3aJadyax C MCIOJb30BAHUEM CYMMBI YIJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEUEHNH JBYX IAPAJUIENbHBIX NPSAMBIX CeKylied. Pemare npaktuyeckue
3a/1a4M Ha HAXOXKJAEHUE YIJIOB.

Biiagerp NOHATHEM TE€OMETPUYECKOIO MECTa TOYEK. YMETh OIpEeleaTh
OMCCEeKTPHCY yIJla U CEepeAUHHBIN MEePIEHIUKYISP K OTPE3KY KaK FreOMETPUUYECKUE
MECTa TOYEK.

@opMyIMpOBaTh ONpPENAEICHU OKPYKHOCTH M Kpyra, XOpIbl M JuaMerpa
OKPY’KHOCTH, I10JIb30BAThCS UX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOMCTBA IIPU
penieHny 3a1a4.

Bilanerp MOHATHEM ONMCAaHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ wueHTp. [lomb3oBarbest gakTamMu O TOM, YTO OUCCEKTPHUCH YTJIOB
TPEYTOJbHUKA IIEPECEKAIOTCd B OJHOM TOYKE, U O TOM, 4YTO CEpPEAUHHBIC
MEPIEHINKYJISPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCA B OJTHOM TOUKE.

Biazerp noHATHEM KacaTelbHOW K OKPY’KHOCTH, IOJIB30BaTHCS TEOPEMOU O
IIEPIICHINKYJIIPHOCTH KacaTeJIbHOM U paauyca, IPOBEAEHHOIO K TOYKE KaCaHHUs.



[Tonp30BaThCA NPOCTEUIIMMHU T€OMETPUUECKUMHU HEPABEHCTBAMH, TIOHUMATh
WX MPAKTUYECKUI CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHHUS C MOMOUIBIO LIUPKYJISI U
JIMHENKHU.

K xoniy oOyuenus B 8 kiacce OOyYarONIMICS TONYYHUT CIEAYIOIIHNE
MPEeIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh OCHOBHBIE BHJAbl UYETHIPEXYTOJIBHUKOB, MX JJIEMEHTHI,
MOJIb30BAThCSl UX CBOMCTBAMU IMPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

[IpumeHsATh CBOMCTBA TOYKM TEPECEUCHMs] MEJIMaH TPEyrojbHUKa (IEHTpa
Macc) B PEILIEHUH 3a/1ay.

Bnaners noHsiTueM cpeaHed JIMHUM TPEYTrOJbHUKA U Tpameluu, MPUMEHSTh
MX CBOMCTBA MpPU PEUICHUWU TreoMeTpuueckux 3aaad. [lomp3oBaThcs Teopemoit
daneca U TEOPEMOI O MPOMOPIIUOHATBHBIX OTPE3KAX, IPUMEHATH UX JJIs1 PELICHUS
MPaKTUYECKUX 3a]1a4.

[IpuMeHsTh pU3HAKKU TTOA00USI TPEYTOJIBHUKOB B PEIIEHUH T€OMETPUUECKUX
3a/1ay.

[Tonb3oBaTecss Teopemoirt [ludaropa nns pemieHHs: TEOMETPUUYECKUX H
npakTUyeckux 3aaad. CTpouTh MaTeMaTHYeCKyl0 MOJENb B MPaKTUUYECKUX
3a/1auyax, CaMOCTOSITENILHO JeNIaTh YePTEK U HAXOAUTh COOTBETCTBYIOIIUE JAJIUHBI.

Brnanerp NOHATUAMM CHUHYCA, KOCHMHYCa M TaHI€HCAa OCTpPOro yria
MPSIMOYTOJILHOTO TPEYroiabHUKa. [10630BaThCsl STUMH MOHATUIMU JJI PEIICHUS
MPaKTUYECKUX 3a]1a4.

Boruncnsarh (pazauyHbIMU cioco0aMu) TUIOIIAb TPEYTOJIbHUKA U TUIOLIAIN
MHOTOYTONBHBIX  (Guryp (MONB3ysCh, TAE HEOOXOAUMO, KaIbKYJISATOPOM).
[IpuMEHATh NOTYyYEHHbIE YMEHHUS B TPAKTHUECKUX 3a/1a4ax.

Brnanets NOHATHSMU BIHMCAHHOTO W IEHTPAJIBHOIO YTIia, HCHOJIb30BATh
TEOPEMBI O BIMCAHHBIX YTiaX, yIriax MEXAYy XopJAaMu (CEKYUIMMU) U YIJIe MEXKIY
KacaTeJIbHOM U XOPJIOW MPH PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Branerb MOHATHEM OINMKCAHHOTO YETHIPEXYTOJIbBHUKA, TPUMEHSATH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA TP PELICHUU 3a]1a4.

[IpuMeHATh MONyYEHHbIC 3HAHUS Ha MPAKTUKE — CTPOUTH MATEMaTHUYECKHUE
MOJIENH ISl 3a/1a4 PEeaIbHOW KU3HU U MTPOBOAUTH COOTBETCTBYIOIINE BHIUUCIICHUS
C TpPUMEHEHUEM TMOJO00MS W TPUTOHOMETpUM (MOIB3YSICh, T/I€ HEOOXOIUMO,
KaJIBKYJISITOPOM).

K xoHuy oOydenuss B 9 kJjacce oOydYaromuiicsi MOJTYYUT CIIECIYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

3HaTh TPUTOHOMETpUUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOJUTh C UX
MOMOIIBIO PA3JIMYHBIE 3JEMEHTHI MPSMOYTOJBHOTO TPEYroibHUKA («peuieHue



MPSIMOYTOJIbHBIX TPEYTOJILHUKOBY ). HaxoauTh (C MOMONIBIO0 KadbKYJIATOPA) AJIUHbI
U YTJIbI JUIsl HETAOJUYHBIX 3HAYCHU .

[Tonw3oBaThes GpopMysiaMu MPUBEIECHUSI 1 OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUIsl HAXOXKACHUA COOTHOLICHHM MEXIAY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JIJI1 HAXO0KICHUS Pa3IUYHbIX
AJIEMEHTOB TPEYIrOJIbHUKA («pEIIeHuE TPEYroJbHUKOBY»), MPUMEHITh HUX MpHU
PELICHUU TEOMETPUUECKHX 3a]1a4.

Brnagets moHsTHSMH — npeoOpa3oBaHHs  TOIOOMS, COOTBETCTBEHHBIX
AJIeMEHTOB MoJ00HbBIX Quryp. Iloap30BaTbes cBOMCTBAMU MOA00US TPOU3BOIBHBIX
buryp, ymeTh BBIYUCIATH JUJIMHBI W HAXOJUTh YTJbl Yy NOAOOHBIX uryp.
[IpuMeHSATH CBOWMCTBA MOJOOMS B MPAKTHYCCKHX 3ajadaX. YMETh NPHBOJUTH
MPUMEPHI TOI0OHBIX GUTYP B OKPYIKAIOIIIEM MHUPE.

[Tonp30BaThCsA TEOpEMAaMU O MPOU3BEIECHUH OTPE3KOB XOp/, O MPOU3BEACHUN
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tomp30BaThCS BEKTOpAMH, MOHUMATh MX TCOMETPUUYCCKUA W (PU3HUECKHMA
CMBICII, TIPUMEHSATH WX B PEHICHUU TEOMETPUUYECKUX U (DU3UYECKUX 3ajad.
[IpUMEHATH CKaJISIPHOE NMPOU3BEAECHNE BEKTOPOB JJIsI HAXOKJAEHUS IJIMH U YIJIOB.

ITonp30BaTbCd METOAOM KOOpPJAWHAT HA IUIOCKOCTH, MPUMEHATH €ro B
PELICHUN TEOMETPUUECKUX U MPAKTUYECKUX 3a]1a4.

Branerb MOHATUSMU MPAaBWIBHOTO MHOTOYTOJBHUKA, IJIMHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PAJIMAHHON MEpBI yIJId, YMETh BBIYHMCIATH ILUIONIATb
Kpyra u ero yacteul. [I[puMeHsITh moTydeHHbIE YMEHHS B PAKTUYECKHUX 3a]1a4ax.

Haxomute ocu (Wim TEHTPHI) CUMMETpuH (UTYp, TPUMEHSTH JBHKCHUS
IJIOCKOCTH B MPOCTENIIUX CIydasix.

[IpyMEHATh MOJYyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMAaTHYECKHE
MOJIENN IS 3374 PEATbHOM KU3HU U MIPOBOJIUTH COOTBETCTBYIOIINE BBIYMCICHUS
C TPUMEHEHHEM TOM00MsI W TPUTOHOMETPUYECKUX (PYHKIUN (TOIB3YSACh, TJE
HEO0OXO0IUMO, KATBKYJISATOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne ni/m P Kontpoabnsl | IlpakTHueckue (upp )
NporpamMmsbl Bcero o0pa3oBaTejibHbIE
e padoThbI padoThI
pecypchbl
[Ipocreiimue reomerpuueckue GUrypsl u
1 I/If cBoiictBa. M3me ane reOMj")r I/I}IIII;CKI/IX 14 bubmmorexa TIOK
' P P https://m.edsoo.ru/7f415¢e2e
BEJIMYMH
but6mmoreka [{OK
2 Tpeyrobimiu 22 ! https://m.edsoo.ru/7f415e2e
3 [TapannensHble npsMble, CyMMa YIJIOB 14 1 bubnuotexa [JOK
TpeyrojbHUKa https://m.edsoo.ru/7f415e2e
4 OxpyxHOCTb U Kpyr. ['eomeTpruueckue 14 | bubmmoreka [JOK
IMOCTPOEHUS https://m.edsoo.ru/7f415¢e2e
. bubmuotexa [JOK
5 [ToBTOpEeHME, 0000IIIEHNE 3HAHUI 4 1 hitps://m.cdsoo.rw/7f41 5e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 0




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3/ie/ioB U TeM undposbie
Ne ni/m P Kontpoabnubie | IlpakTuueckn (upp )
NMporpamMmsl Bcero o0pa3oBaTejibHbIE
padoThbI e padoThbl
pecypcsbl
N bu6nmoreka [IOK
! HeTBIpExyrobHUKK 12 1 https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MIPOMOPLHUOHANIBHBIX OTPE3KaxX, MOJ00HBIE 15 1 bubmmorexa [TOK
poropH p » TIOX https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
[Tnomane. Haxoxaenue miomanei
3 Tpe FOJfBHHKOB u i[/IHoro roanIL[,IX ¢ur 14 1 bubmmorexa TIOK
pey y YP- https://m.edsoo.ru/7f417¢18
[Tnomanu mogoOHBIX huryp
4 Teopema [Iudaropa u Hayana 10 | bubnnorexa [JOK
TPUTCOHOMETPUU https://m.edsoo.ru/7f417e18
VYTl B OKpYKHOCTU. Brincanusle u
5 OINHMCAaHHBIE YETHIPEXYTOJIbHUKH. 13 | bub6mmoreka [IOK
KacarenbHbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417¢e18
OKPYKHOCTEN
bu6mmoreka [IOK
m i 4 I
6 OBTOpeHHe, 0000IeHKe sHaHHii https://m.edsoo.ru/7f417¢18
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 6 0




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3/ie/ioB U TeM undposbie
Ne ni/m P Kontpoannsie | Ipakruueckue (1ucpp )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
| Tpuronometpust. Teopembl KOCHHYCOB U 16 1 bubnuotexa [JOK
CHUHYCOB. Perienue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
) [Ipeo6paszoBanue nonodbus. Metpuueckue 10 | bubnuoreka LIOK
COOTHOLLEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [JOK
B 12 1
3 CHTOPH https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAWHATHI Ha MNIOCKOCTH 9 1 bu6morexa TIOK
P PA https://m.edsoo.ru/7f41al2c
[IpaBuiibHBIE MHOTOYTOJIBHUKH. J[JTMHA
5 OKPY’KHOCTH U IUIONIalb Kpyra 8 Bubmmorexa [JOK
py B I[V pyra. https://m.edsoo.ru/7f41al2c¢
Brruucnenue mnomanei
bu6mmoreka [JOK
6 JBHOKEHAA TA0CKOCTH 6 https://m.edsoo.ru/7f41al2c
. [ToBTOpEeHME, 0000IIEHUE, CUCTEMATH3AIIHS 7 5 bubmnoreka [IOK
3HaAHUU https://m.edsoo.ru/7f41al2¢
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 6 0




IHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS
OCHOBHOM OFPA30OBATEJIbHOM ITIPOT'PAMMBI

7 KIIACC
Kon "
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTeIbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTarTa
6 I'eomerpus
Pacnio3naBath M3yueHHbIE reoMeTpUdecKre (DUTYpBI, ONpenensiTh HX
B3aMMHOE pACIOJIOKEHUE, M300pakaTh TE€OMETpUYECKHE (QUryphl,
6.1 BBINIOJIHATh YEPTEXKHU IO YCIOBHIO 3aAaud. M3MepsTh NUHEHHbIE U
YTJIOBBIE BETMYMHBI. Pemiare 3a1auu Ha BBIYKUCICHHUE JIMH OTPE3KOB U
BEJIMYUH YTJIOB
Jenate TpyOyro OLIEHKY JIMHEHHBIX M YTJIOBBIX BEIWYHH MPEIMETOB B
6.2 peambHON KWM3HHM, pa3MepoB NPHUPOAHBIX OO0BEKTOB. Paznuuarh
pa3Mepbl ITUX OOBEKTOB M0 MOPSIAKY BETUYUHBI
6.3 CTpoUTh YEPTEKH K TCOMETPUUYECKUM 3a/1auam
[Tonp30BaTbesl MpU3HAKAMK PAaBEHCTBA TPEYTOJbHUKOB, UCIIOJIb30BaTh
6.4 IPU3HAKU U CBOICTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB IIPU PELICHUU
3a1a4
6.5 [IpoBoauTh  JIOTMYECKHE  PACCYXIEHHUS  C  HCIOJIb30BAHHEM
. TFEOMETPUUECKUX TEOPEM
[Tonb3oBatbes pU3HaKaMu paBeHCTBa MPSIMOYTOJIBHBIX
6.6 TPEYroJIbHUKOB, CBOMCTBOM MEJHUAHbI, MPOBEAEHHOW K THIIOTEHY3€
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUN T€OMETPUUECKUX 3a71a4
OnpenensaTs napamuieIbHOCTh NMPSAMBIX C MOMOILBIO YIJIOB, KOTOpBIE
6.7 oOpa3yer ¢ HUMH cekymas. OnpenensaTh napauielbHOCTh MPSIMBIX C
' IIOMOILBIO PAaBEHCTBA PACCTOSHUM OT TOYEK OJHOM IPSIMOM 1O TOYEK
JIpYroi npsAMon
6.8 Pemars 3a1aun Ha kjeT4aroit Oymare
6.9 [IpoBOIUTh BBIYUCICHUS W HAXOIUTh YHCIOBbIE W OyKBEHHBIC

S3HAYCHHA YIJIOB B TCOMCTPHYCCKHUX 3aJadaX C HCIOJb30BAHUCM




CyMMBI YTJIOB TPEYTOJIBHUKOB M MHOI'OYI'OJBHUKOB, CBOMCTB YIJIOB,
0o0pa30BaHHBIX MpPU MEPECEUCHUU [JBYX MapajuleibHbIX MPSAMBIX

CeKyllei. PemaTe npakTHyecKue 3a1a4i Ha HaXOKJICHUE YIII0B

6.10

Brnanerp moHATHEM TE€OMETPHYECKOTO MeCTa TO4YeK. YMETh
OTpeAeNsiaTh OWUCCEKTPHUCY YIJIa M CEpeIUHHBIA MEepHeHAMKYISp K

OTPE3KY KaK reOMETPHUUECKUE MECTa TOUEK

6.11

@opMyIupOBaTh ONPEIEICHUS OKPY)KHOCTH M Kpyra, XOpAbl U
MaMeTpa OKPYXKHOCTH, IIOJb30BAThCA HX CBOMCTBaMHU. YMETb

IIPUMEHSATDH 9TU CBOMCTBA IIPU PELLECHUH 3a/1a4

6.12

Bnagerp noHsTHEM OINMCAaHHOW OKOJO TPEyroJIbHUKAa OKPYXHOCTH,
yMeTb HaxomuTh e€ 1eHtp. [lomb3oBarbest (akTamMu O TOM, 4YTO
OMCCEKTPUCH] YTIIOB TPEYToJbHUKA MEPECeKalOTCsl B OAHOM TOUKE, U O
TOM, YTO CEPEIMHHBbIE MEPHEHAMKYJSPbl K CTOPOHAM TPEyroJIbHUKA

MEPECCKarOTCA B OJIHOM TOUKE

6.13

Brnagerp mnoHsATHMEM KacaTeabHOW K OKPYXKHOCTH, II0JIb30BaThCS
TEOPEMON O MNEpHEeHAUKYSIPHOCTUM KacaTelIbHOM U pajamyca,

HpOBCI[éHHOFO K TOYKC KaCaHUA

6.14

ITonw3oBaThes HpOCTGfIH.IHMPI IrCOMCTPUUCCKUMU HCPABCHCTBAMU,

IIOHUMAaTh UX HpaKTI/ILICCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITI) OCHOBHBIC TCOMCTPHYCCKHUEC IMOCTPOCHHUA C IIOMOIIBIO

MUPKYJIS U TWHEHKN

8 KVIACC

Kon
NpoBepPsSIeMOro
pe3yJbTarTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOM
0o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHusA

6

['eomeTpus

6.1

Pacno3naBath OCHOBHBEIC BHIbI I‘IeTBIpéXerJ'II)HI/IKOB, HUX JJIEMCHTHI,

MMOJIL30BaTLCSA UX CBOMCTBAMU IpUu pCHICHUHU I'COMETPUUCCKHUX 3aJiayd

6.2

[IpuMeHATH CBOMCTBA TOYKM IIEPECEUYECHHs] MEAMAH TPEYrOJbHUKA

(1IeHTpa Macc) B pelieHu  3a1a4

6.3

Bnagers mnoHsATHEM cpeiHeW JMHUM TPEYrojbHUKAa U Tpameruw,

INPUMCHSATHb HX CBOMCTBA npu pCemicHUU TCOMCTPHUYCCKUX 3aaad.




[Tons3oBatbest Teopemont Paneca U TEOPEMOM O IPONOPLUOHAIBHBIX

OTPE3Kax, IPUMCHATDL UX IJIA PCHICHUA ITPAKTHYCCKUX 3a/1ad

6.4

[IpumensTh Npu3HAKM 1MOAOOUS  TPEYroJbHUKOB B  PELICHUHU

TCOMECTPHUICCKUX 3aaa4

6.5

[Tonb3oBarbest TeopeMoit ludaropa mist perieHuss reoMETpUUECKUX U
OpakTHYecKkux 3azad. CTpouTh MaTeMaTH4ecKyl MOJEIb B
MPAKTUYCCKUX 3aJavdax, CaAMOCTOATCIIbHO €JIaTh qepTénc U HAaXO0JUThb

COOTBETCTBYIOIINE NJIVHBI

6.6

BJ'IaI[eTB IOHATHAMUA CHHYCA, KOCHMHYCAa MW TaHI'CHCAa OCTPOro yrjia
MpAMOYTOJIBHOI'O TPECYTrOJIbHUKA. ITonp30BaTbCA A3TUMU MNOHATHSIMH

AJId pCIICHUS IMTPAKTUYCCKUX 3aaa4

6.7

Beraucnsare  (pasnuyHbIMH - crioco0amM) IUIOIIAAb TPEYrojbHUKA H
IUIOIAAM MHOTOYTONBHBIX (uryp (monb3ysch, IAe HEOOXOIUMO,
KaJIbKyJISTOpOM). [IprMeHSTh MONydYeHHBIE YMEHHUS B MPAKTUIECKUX

3agadax

6.8

Biiazers NOHATUAMY BIIMCAHHOTO U LICHTPAIBHOIO yTIila, UCII0JIb30BaTh
TEOpPEMBbI O BIIMCAHHBIX yIiax, yriax MexXay XopaaMu (CeKyIUMHU) U
yrile MEXIYy KacaTeJIbHOW U XOpJAOW NPU PELICHUH I'€OMETPUYECKUX

3aaad

6.9

BJ'IaI[eTB IIOHATHUCM OIIMCAHHOI'O I-ICTI)IpéXerJ'II;HI/IKa, MPUMCHATH

CBOMCTBA OIMMCAHHOTO tleTpréX}’l"OJ’IbHI/IKa IIpHu pCIICHUHA 3a1a4

6.10

HpI/IMCHHTB MOJIYYCHHBIC 3HAaHHA Ha  IPAKTUKEC —  CTPOUTH
MAaTeMAaTHYCCKHUEC MOACIHU JIA 3a7dad peaJIBHOfI JKU3HHU U MIPOBOJUTH
COOTBETCTBYIOINME  BBIYUCIICHHUA C TPHUMCHCHUEM HO,Z[O6I/IH u

TPUTOHOMETPHUH (TI0JIB3YSCh, I'7Ie HEOOXOIUMO, KAJIbKYJIATOPOM)

9 KUIACC

Kon
NpoBepsieMoOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMbI OCHOBHOT0 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKUE (QYHKIMU OCTPHIX YIJIOB, HAXOIUTH C UX

IMNOMOIIBIO PA3JIMYHLEIC DJJICMCHTHI MPAMOYI'OJIBHOIO TPCYTOJIbLHUKA




(«pemieHne  MPSAMOYTOJbHBIX  TpeyroiabHUKOB»). Haxomuts  (c

IIOMOIIBIO KaanynﬂTopa) JUIMHBI U YTJIbI JJIA HETAOIMYHBIX 3HAYECHUI

6.2

ITonp30BaThCA (bOpMyJ'IaMI/I NpUBCACHUA n OCHOBHBIM
TPUTOHOMCTPUYCCKHUM TOXACCTBOM [JIA HAXOXICHUSA COOTHOIIICHUM

MCKAY TPUTOHOMETPUUCCKUMHU BCINYNHAMU

6.3

Hcmons30BaTh TCOPEMbI CHHYCOB MW KOCHHYCOB IJIs1 HAXOXICHUS
Pa3JINYHbIX 3JICMCHTOB TPCYIrOJIbHHUKA (((pCIJ_ICHI/IC TPEYT OJ'H:HI/IKOB))),

IMPUMCHATH UX NPHU PCIICHHUU I'COMCTPUICCKUX 3a1a1

6.4

Bnagers mnoHaTusMu npeoOpa3zoBaHUS MMOAOOMS, COOTBETCTBEHHBIX
3eMeHTOB MoAoOHBIX ¢uryp. Ilomp3oBaThes cBoWcTBaMU MOAOOMS
MPOU3BOJIBHBIX (UTYDP, YMETh BBIUUCIATH JAJTUHBI U HAXOIUTh YTJIBl y
nogo0HbIX (uryp. [IpuMeHsTH CBOMCTBA MOAOOMS B MPAKTHYECKUX
3ajayax. YMeTb INPUBOAMTH MpPHUMEpPhl MOJOOHBIX (GUTYp B

OKpY?KaroueM MUpe

6.5

Ilonp30BaThCA TCOpCMaMn O TMPOU3BCACHUNU OTPC3KOB XOpHA, O

MPOU3BEJICHUN OTPE3KOB CEKYIIUX, O KBaJApaTe KacaTeIbHON

6.6

[Tonp3oBaTbcss BEKTOpaMH, IOHUMAaTh MX TE€OMETPUUYECKUI U
(Gu3nUecKuil CMBICH, MPUMEHATh UX B PEIIEHUH I'€OMETPUUYECKUX U
¢usuueckux 3amad. [IpuMeHATH CKaJspHOE NMPOU3BEICHHE BEKTOPOB

AJI HAXOXKACHUA JJIMH U YTJIOB

6.7

ITons30BaThCA MCTOAOM KOOpAMHAT Ha IINIOCKOCTH, IIPUMCEHATH €0 B

PCIICHUN T'COMCTPUUCCKUX U IIPAKTHYCCKUX 3a/1av

6.8

Brnamers NOHATUSAMH  IPaBUIBHOTO  MHOIOYIOJIBHMKA,  JUJIMHBI
OKPY’KHOCTH, [UIMHBI JYI'M OKPY>KHOCTH M PaJAUaHHOW Mepsl yrIua,
YMETb BBIUMCIATH IUIOLIAAb Kpyra M ero 4vacre. IlIpumeHnsars

IMMOJIYYCHHBIC YMCHUA B IIPAKTUYCCKUX 3aJavdax

6.9

HaxoauTe ocu Wi EHTPB CAMMETPHUU (PUTYD, TPUMEHSATH JBHKEHUS

IJIOCKOCTH B MPOCTEHIINX CIydasx

6.10

[IpumeHaTs MOJNy4YeHHbIE 3HAHUSA HA IPAKTUKE — CTPOUTH
MaTeMaTUYECKUE MOJEIU I 3a/Ja4 PEeaJbHOM KU3HU U IMPOBOJUTH
COOTBETCTBYIOIIME BBIUMCICHUS C TNPUMEHEHHUEM TOJI00HS W

TPUTOHOMETPUYECKUX  (OYHKIMK  (TOJB3YsICh, TJI€ HEOOXOIMUMO,




KaJIbKYJIITOPOM)




HHPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
6 I'eomerpus
Hauanpubie nonstus reomerpun. Touka, npsmasi, OTpe3oK, Jdyd. Yroi. Buasl
6.1 yriioB. BepTukanbHble W cMmexHble yribl. buccektpuca yrina. JlomaHas,
MHOTrOyrojbpHUK. [lapamieabHOCTh U EpIEHAUKYIIIPHOCTD IPSAMBIX
6. Cummerpuunble  ¢urypel. OCHOBHBIE CBOHCTBa OCEBOMl CHMMETPHH.
' [IpuMeprl cHMMETPHH B OKPYKaIOIEM MUPE
63 OcCHOBHbBIE TTOCTPOEHHSI C TOMOIIbIO HUPKYJS U JUHEHKU. TpeyronbHHK.
' BricoTa, Meanana, OMccekTpuca, X CBOMCTBA
64 PaBHOOe#peHHBII M PaBHOCTOPOHHHMH  TpeyrosibHuUKU. HepaBeHCTBO
' TPEYTOJIbHUKA
6.5 CpolicTBa ¥ TpU3HAKK PAaBHOOEIPEHHOro TpeyroibHuKa. llpusHaku
' paBEHCTBA TPEYTOJIbHUKOB
6.6 CBolicTBa 1 NPU3HAKU MapaJUIENbHbIX NpAMbIX. CyMMa yIiIOB TPEyTrOJIbHHKA.
' BremHue yrisl TpeyrojibHHAKA
[IpssMoyronbHBI  TpeyrosbHUK. CBOHCTBO MeAMAaHBl IPSIMOYTOJBHOIO
6.7 TPEYrojibHUKa, NpPOBEAEHHOW K runoreHyse. IlpusHaku paBeHCTBa
' IIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. 1IpSIMOYTrOJIBHBIN TPEYTrOJIbHUK C YIJIOM B
30°
HepaBeHncTBa B reoMeTpuu: HEpPaBEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa O OoyblieM yriie ©u OOJNBIIeH CTOpOHE
TpeyrojbHuKa. [leprenauKysap U HaKJIOHHAs
6.9 ['eomeTpruyeckoe MecTo TOYEeK. buccexkrpuca yriia W CepeIUHHBIN
' HNEPHEHAUKYJISIP K OTPE3KY KaK FT€OMETPUYECKHUE MECTA TOYEK
OkpyXHOCTb M Kpyr, XOpAa M JUaMeTp, HuX CBoiicTBa. B3anmMmHoe
6.10 pacrojoKeHue OKpYKHOCTM U mnpsMou. KacartenbHas u cekymas K
OKPY>KHOCTHU
6.11 OxpyXKHOCTb, BIUCaHHas B yroj. BmnMcaHHas M omnMcaHHas OKPY>KHOCTH




TPEYroJbHUKA

8 KUIACC
Kon ITpoBepsieMblii JJIeMEHT COAEePKAHUSA

6 I'eomeTpus

6.1 YersipéxyroapHuku. [lapannenorpamm, ero npu3Haku U CBOKWCTBA

6.2 [TpsimoyronbHUK, poMO, KBaapaT, X MPU3HAKU U CBOWCTBA

63 Tpamneuus, paBHOOOKas Tparneuus, e€ cBoiicTBa U npusHaku. [IpsmoyronabHas
' Tpaneuus

6.4 Meron yasoenust meauansl. LlenTpanbHas cummerpus. Teopema daneca u
' TEeopeMa O MPOIOPLHUOHAIBHBIX OTPE3Kax

6.5 Cpennue TMHUM TpeyrojbHUKa U Tpanenuu. LlenTp macc TpeyronbHuKa

pp [Tonobue TpeyronbHUKOB, KO3QduimeHt nonodus. I[lpuzHaku mnomodus
' TpeyroyibHUKOB. [IpuMeHeHre noqo0us Npu pereHny NPaKTHIECKUX 3a/1a4

6.7 @®opmynel A7 IUIOIIAAM TPEYrojbHMKA, Mapajuieiorpamma, pomba u
' Tpaneuuu

63 CpolicTBa miomazaeil reomerpuueckux ¢uryp. OTHOIIEHHE TIIIOLAAeH
' no100HBIX (Uryp

6.9 Brruncnenue miomanei TpeyrojabHUKOB U MHOTOYIOJIbHUKOB Ha KJIETYAaTOMN
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu peueHun
' IIPAKTUYECKUX 3a7a4

CuHyC, KOCHHYC, TaHT€HC OCTPOrO yrjia HIpSAMOYTOJIBHOTO TpPEyrOJbHMKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO.  [pUrOHOMETPUYECKHE
¢bynkun yrios B 30°, 45° u 60°

6.12 BrincanHble M LIEHTpaJIbHBIE YIUIBI, YrOJl MEXIy KacaTeIbHOM M XOpPIOM.
‘ VYTIbl MEXIY XOp/IaMU U CEKYLIUMU

6.13 BrnincanHble 1 onMcaHHbIe YETHIPEXYTONBHUKHI

-~ B3anmHoe pacrnonoxkeHue IBYX OKpyxkHocTed. KacaHme OKpyXKHOCTEH.

OO011me KacaTelbHbIE K IBYM OKPYXHOCTSIM

9 KVIACC




Kon

IIpoBepsieMblii 3JIeMEHT COleP:KaAHUS

6 ['eomeTpus
61 Cunyc, kocunyc, Tanresc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
' TOXeCTBO. POpPMYJIBI IPUBEACHUS
Pemenne tpeyronbHukoB. Teopema KOCMHYCOB M Teopema CHUHYCOB. Pemienue
6.2 IIPAKTUYECKHUX 3alad C HCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpazoBanue nonodbus. [lomodue cOOTBETCTBEHHBIX JIEMEHTOB
64 Teopema 0 MpoOU3BEAECHUN OTPE3KOB XOPJI, TEOPEMBI O NMPOU3BEACHUN OTPE3KOB
' CEeKYIIIHX, TeOpeMa 0 KBaJpaTe KacaTelbHOM
Bekrop,  mmmHa  (MOXysnb) — BEKTOpa,  COHAIPABICHHBIE  BEKTOPHI,
6.5 IIPOTUBOIOJIOKHO  HANpaBICHHBIE BEKTOPBl, KOJUIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEpallii HaJ BEKTOpaMu. Pa3noxeHune BeKTopa 1o IByM
HEKOJJIMHEAPHBIM BEKTOpaM
6.6 Koopaunats! BekTopa. CKalsipHOE NMPOU3BEACHUE BEKTOPOB, NPUMEHEHHUE IS
' HAXO0X/I€HUS JUIMH U YIJIOB
JlexapToBBI KOOPAMHATHI HA IUIOCKOCTU. YPAaBHEHMs NPSIMON U OKPYKHOCTH B
6.7 KOOpAMHATAX, IEPECEUEHUE OKPY>KHOCTEN M NpsIMBIX. MeTon KOOpAUHAT U €T0
IIPUMEHEHNE
6.8 [TpaBriIbHBIE MHOTOYTOJIBHUKH
6.9 Jnuna okpyxHocTH. ['pagycHas u paguaHHas Mepa yIiia, BBIUMCICHHUE JUIUH AYyT
' OKPYHOCTEU
6.10 IInomans Kkpyra, CeKTopa, CErMEHTa
611 JIBIKEHUST TUIOCKOCTM M BHYTPEHHHE CHUMMETpUH ¢(uryp (s1eMeHTapHbIe

npencrasienus). [lapamnensusiii nepenoc. [loBopot




IHPOBEPAEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHHWSI OCHOBHOI OBPA30OBATEJIBHON
ITPOTPAMMBbI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMoOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUS K IPEAMETHBIM pe3yJbTaTaM
OCBOCHMS OCHOBHON 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOIO
o0uiero odopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh TMOHATUSMHU: MHOXECTBO, ITOJMHOXECTBO,
omnepaluy HaJl MHOXECTBAMM, YMEHHUE OIEpUPOBATH MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBo, LMK, NPUMEHATh UX TPU PEIICHUU
3a/1a4; yMEHHE UCTOIb30BaTh rpapuueckoe mpeCcTaBICHHEe MHOXKECTB
JUTSL OTIMCAHUST PEATbHBIX MPOILIECCOB U SBJICHHM, MPU PEIICHUH 33734

H3 Jpyrux y‘leGHHX npeamMETOB

YMenue ONCpUpOBaATh MOHATHUAMU: OIPCACIICHUC, aKCHUOMA, TECOpPCMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3HaBaTb MCTHHHBIC W  JIOKHBIC
BbICKA3bIBAHU, IIPUBOAWUTL IIPUMCPBI W KOHTPIIPUMCPBI, CTPOUTH

BBICKA3bIBAHUS U OTPULIAHUSA BBICKQ3bIBaHU M

YMeHHe onepupoBaTh MOHATHAMHU: HAaTypaJIbHOE YHUCIIO, IIPOCTOE U
COCTaBHOE 4YMCJIO, JEIMMOCTh HATypaJbHBIX YHCEN, IPU3HAKU
JIETUMOCTH, LEJI0Ee YHUCIO0, MOIYJb YHCIA, OOBIKHOBEHHas ApoOb U
JecsiTUYHas Ipo0b, CTaHJAPTHBIM BUJ 4YKCia, PAlMOHAJIBLHOE YHUCIIO,
UppalMOHATIBHOE YHUCIIO, apU(METHUECKU KBaJpaTHBIH KOpPEHb;
YMEHHE  BBIIOJHATH  JEHUCTBHS C  YUCIAaMH, CPaBHUBATh U
yHOpSAOYMBATh YHCIA, MPEACTABIATH 4YHCIA Ha KOOPAMHATHON
IPsIMOM, OKPYTJIATH 4YMCIIA; YMEHUE JeJIaTh IPUKUIKY U OLEHKY

pe3ynbTara BEIYUCICHUN

VYMeHHe OonepupoBaTh MOHSATHAMH: CTENCHb C IEIBIM IOKa3aTeleM,
apu(MeTHYECKUI KBaJpaTHBI KOpEHb, MHOTOYJICH, anredpanyeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOpHEM HATYypaJbHOH CTEIeHU
Oonbllle €AMHUIBI; YMEHHME BBINOMHATH PAacdY€Thl MO (QopMyiam,
npeoOpa3oBaHusl IIENBIX, JIPOOHO-PAIIMOHAIBHBIX BBIPAKCHUUA U
BBIPDAKCHUH C KOPHSAMH, Pa3loKeHHEe MHOTOWICHAa Ha MHOXHTENH, B
TOM 4YHCIIE C HCIOJIb30BaHUEM (OpPMYJI pa3HOCTH KBaJIpaToB U

KBaJipaTa CyMMbI U Pa3HOCTH




YMeHne onepupoBaTh NOHATHAMU: YACIOBOE PAaBEHCTBO, YPaBHEHHUE C
OIHOM NEPEMEHHOH, 4YHMCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHUE PEIIaTh JIMHEWHBICE W KBAJpaTHbIE YpPaBHEHMS,
JNpOOHO-pallMOHAIbHBIE YPABHEHUS C OJHOM INEPEMEHHOM, CHCTEMbI
JByX JIMHEHHBIX YpaBHCHHH, JTUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JpOOHO-pallMOHANIbHBIE HEPAaBEHCTBA C  OJHOMI
[IEPEMEHHOM, B TOM YHUCJIE IIPU PEUICHUH 3a4a4 U3 APYTUX IIPEIMETOB
U TNPAKTUYECKUX 3a]ad; YMEHHUE HCIOJIb30BaTh KOOPAMHATHYIO
OpsSMYI0 ¥ KOOPIMHATHYIO IUIOCKOCTh AJIi HM300pa’keHHsl pelIeHui

YpPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIUS, TpaduK GYHKIUHU, HYITH
GyHKIMH, POMEXYTKH 3HaKOIIOCTOSHCTBA, POMEXYTKH
BO3pacTaHus, yOBbIBaHUS, HauOosbllee W HaMMEHbIIEe 3HAUYCHUS
byHKINY; yMEHUE OTIEpPHUPOBATH TIOHSATHSIMH: npsiMast
HNPONOPLHUOHATIBHOCTD, JUHEHHas (yHKIUS, KBaJpaTu4yHas (yHKIHS,
oOpaTHass TPOMOPIMOHATLHOCTh, TMapaboiyia, Trurepoosia; yMeHHe
CTPOUTH rpaduku HyHKIUH, UCTIONB30BATh TPA(UKH JUTS OTIPEACTICHUS
CBOWCTB MPOIIECCOB M 3aBUCHMOCTEH, JJISl PEUICHUs 3a[ad U3 JIPYTHX
y4eOHBIX TIPEIMETOB W pEaJbHOM JKW3HH, YMEHHE BBIPAXKATh

(I)OpMy.IIaMI/I 3aBUCUMOCTHU MCIKAY BCIIMUYNHAMU

YMeHue OIIEPUPOBATH MIOHATUSIMH: IIOCJIEI0BATEIbHOCTb,
apudmernyeckas UM reoMeTpuueckass  NPOrpecCUd;  yMEHHeE
UCIIOJIb30BaTh CBOMCTBA IOCIIEAOBATENBLHOCTEH, (OPMYNBI CyMMBI U
oOuiero 4yjaeHa MpU pelIeHUH 3a7ad, B TOM YHWCIE 33Jad U3 JPYrux

y4eOHBIX MPEIMETOB U peaabHON KUZHU

YMeHue pemiath 3a/laud pa3HbIX TUIOB (B TOM YHCIIE€ HA MPOLEHTHI,
JOJMM W 4YacTH, JBWXKEHHE, paldoTy, ILEHy TOBapOB M CTOMMOCTh
HOKYIOK U YCIIyT, HAJIOTH, 3aJ1a4i U3 00JIaCTH yIPaBJIECHUS JINYHBIMU U
CeMEeWHBIMU  (HUHAHCAMM); YMEHHME COCTABISATH  BBIPAXKCHUS,
YPABHEHUs, HEPABEHCTBA W CHUCTEMBl 10 YCJIOBHMIO 33J1a4H,
UCCIIe/I0BaTh MOJTYYEHHOE pElIeHUe U OLIEHUBATh IPaBONO0I00HOCTh

MOJIYYCHHBIX PC3YyJIbTAaTOB

YMeHue onepupoBaTh MOHATUSAMU: QUTypa, TOUKA, OTPE30K, Mpsimas,
Jyd, JIOMaHasi, yroj, MHOTOYT'OJIbHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN
U PABHOCTOPOHHMI TPEYTrOJIbHUKH, IPSIMOYTOJIBHBIA TPEYrOJIBHHUK,

MeAraHa, OMCCEKTPHCa M BHICOTA TPEYrOJbHUKA, YETHIPEXYTOJIbHUK,




napajuieJiorpaMM, pomO, TNpPSMOYTOJbHUK, KBajpar, Tpareuus;
OKPY’KHOCTb, KpYyT, KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
¢urypamu; ymMeHue peuiatb 3ajadd, B TOM YHUCIE M3 TOBCEIHEBHOU
JKU3HHM, HAa HAXOXXICHUE TNEOMETPUYECKUX BEIMYMH C NPUMEHEHHEM

U3yUYEHHBIX CBOMCTB GUTyp U (PakToB

10

YMeHHe OomnepupoBaTh MOHATUSAMHU: PABEHCTBO (HUTYp, pPaBEHCTBO
TPEYTOJIbHUKOB; MapauIeIbHOCTh M MEPHEeHAUKYISIPHOCTh MPSIMBIX,
yroJl MEXAYy HpsMbIMU, NEPIEHIUKYJAp, HAKJIOHHAs, NPOECKLUS,
nojobue Guryp, nogo0HbIE TPEYTOIbHUKH, CHMMETPHSI OTHOCUTEIBLHO
TOYKHM M TPSAMON; YMEHHE pPaCHO3HAaBAaTh PAaBEHCTBO, CUMMETPHUIO U
nogobue ¢Guryp, napawieIbHOCTh U MEPIEeHANKYIISIPHOCT MPSIMBIX B

OKpYXaroIieM MUpe

11

YMeHue onepupoBaTh INOHATHAMM: JUIMHA, PACCTOSHUE, YIroJ
(BenMuMHA yrjla, CUHYC M KOCHUHYC yIjla TPEYrojbHHKA), IJIOLIA/b;
YMEHHUE OLEHUBATh Pa3Mephl MIPEIMETOB U OOBEKTOB B OKPYXKAIOIEM
MHUpE; YMEHHE NpPUMEHATH (OpMyJbl TMEepUMeTpa U IJIOLIAU
MHOTOYT'OJIbHUKOB, JUIMHBI OKPYKHOCTH W IUIOIIAIU Kpyra, oObema
IPSIMOYTOJIBHOTO NapauIeNeNUIela; YMEHUE INPUMEHATh NPU3HAKU
PaBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopeMmy Iludaropa, TpuUroHomMeTrpuyecKkue COOTHOUICHUS JJIs

BBIYMCJICHHUS JUIUH, PACCTOSHUM, TIJIOLIANEH

12

YMmenue wu3zo0pakaTh IUIOCKHE (UIypsl W MX KOMOMHAIHMH,
IPOCTPAHCTBEHHbIE (UTYpBl OT PYKH, C TIOMOIIBI0 YEPTEKHBIX
UHCTPYMEHTOB M JJIGKTPOHHBIX CPEICTB 10 TEKCTOBOMY HIIU

CHMBOJIbHOMY OITMCAHUTIO

13

YMeHue  onepupoBaTh  MOHATHSAMH:  IPSIMOYTOJIBHAsE — CHCTEMa
KOOpJIMHAT; KOOpPAMHATBI TOYKH, BEKTOp, CyMMa BEKTOPOB,
IIPOM3BEICHUE BEKTOPA HA YNCIIO, CKAISIPHOE IIPOU3BEACHHUE BEKTOPOB;
YMEHHUE HCIOJIb30BaTh BEKTOPbI U KOOPAMHATHI HJIA IIPEACTABICHUS
JaHHBIX W pEUICHUs 3aJad, B TOM YHCIE M3 JAPYTHMX Yy4eOHBIX

MPEAMETOB U PEAIbHOM JKU3HU

14

YMeHHe OINepupoBaTh IMOHATHSIMH: CTOJOMKOBBIE W KpPYTOBBIC
auarpamMmbl,  TaOmuIpl, cpeaHee  apudMETHYECKOoe, MelIuaHa,
HanOoJbIllee M HAWMEHBIIICe 3HAUCHUsS, pa3Max YHCIOBOTO Habopa;

YMCHUC N3BJICKATD, HHTCPHPCTUPOBATH n Hp606paSOBBIBaTB




uH(OpMaIMio, TPEACTABICHHYI0O B TabIWIIax W Ha JUarpammax,
OTPaXXaloLy0 CBOWCTBA M XapaKTEPUCTHUKU PEAIBHBIX IPOLIECCOB U
SABJIEHUWA, YMEHHE paclo3HaBaTh HM3MEHYMBBIE BEJIWYUHBI B

OKpYXaroIieM MUpe

15

YMeHHne omnepupoBaTh TMOHATHAMH: CIyYaWHBIA OIBIT (CIydalHbIN
OKCIEPUMEHT), D3JIEMEHTApPHOE COOBITHUE (2JIEMEHTAPHBIM HCXON)
CIIy4ailHOro OmbITa, Ciy4ailHOe CcOOBbITHE, BEpPOSITHOCTh COOBITHS,
YMEHHE HaXOJWUTh BEPOSTHOCTH CIIyYalHBIX COOBITHH B OMNBITax C
PaBHOBO3MOKHBIMHM DJIEMEHTAapPHBIMU COOBITHSIMH; YMEHHE pelllaTh
3a/ladyl METOJIOM OPTraHHW30BAHHOTO TMepedopa M C UCHOIb30BAHUEM
IpaBWJia YMHOXXEHHUS; YMEHHUE OIICHMBAaTb BEPOATHOCTH pEeajbHBIX
COOBITUH W SIBICHUN, MOHUMATH POJIb MPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpYXKAIOIIEeM MHpPE U B IKH3HH,
3HAKOMCTBO C TMIOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €TI0 POJIBIO B MACCOBBIX SIBJICHUAX

16

YMeHue BbHIOMpaATh MOAXOAALIMM W3YyYEHHBIH METOJ Ui peIIeHUs
3a/1a4d, NPUBOJIUTH IPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEUN B
IIPUPOJE U KU3HM, PACIIO3HABATDH IIPOSIBICHUE 3aKOHOB MAaTEMaTUKU B
UCKYCCTBE, OIIMCBIBATh OTACJIbHBIC  BBIJAIOLINECS  PE3YJIbTaThl,
MOJIyYCHHBIE B XOJ€ Pa3BUTHA MATEMAaTUKU KAaK HAyKH, MPHUBOIUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB B OTEYECTBEHHOU

¥ BCEMHPHOHN UCTOpUU




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OI'2 1O MATEMATUKE

Kox

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaHUA

1 Yucna v BBIYMCIEHUS

1.1 HatypanbHble u nienble ynciia. [Ipu3Haku 1eIMMOCTH LENbIX YHCell

1 OOBIKHOBEHHbIE M JI€CATUYHBIE JOpOOH, TMPOLEHTHI, OECKOHEUYHbIE
. HepuoIuIecKue 1poou

3 Panmonanbueie uymncna. ApudMeTndyeckue Omepalud ¢ paldOHAJIbHBIMU
' quciIaMu

14 JetictButenbHble unciaa. ApudMeTHYecKrue onepanuud ¢ JACUCTBUTEIHHBIMU
. quciIaMu

s [TpuOnm>kE€HHBIE BBIYMCIEHUS, MpaBUiIa OKPYIJIEHHS, NPUKHAKA U OICHKA
' pe3yJibTaTa BEIYMCICHUN

2 Anrebpanyeckue BhIpaKeHUs

2.1 bykBeHHbIE BbIpa)keHUs (BBIPAXKEHUSI C IEPEMEHHBIMMU)

55 Crenenb ¢ nenbiM nokaszateneM. CTeneHb ¢ palMOHAIBHBIM I1OKa3aTelieM.
' CBoiicTBa cTENEHN

2.3 MHorouieHsl

24 Anrebpanueckas 1poob

) s ApudpmeTnueckuii  KOpeHb  HaTypajdbHOW  cremeHu.  [ledictBus ¢
' apu(MeTHYECKUMH KOPHAMHU HATypaJIbHOU CTETIEHU

3 YpaBHEHMS U HEpaBEHCTBA

31 Llensie u npoOHO-panMioHaNbHBIE ypaBHEHUs. CHCTEMBI M COBOKYITHOCTH
' ypaBHEHUN

35 Ilenbie n apoOHO-panoHaNbHBle HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
. HEPABEHCTB

33 Pemenne TekcTOBBIX 3aaa4

4 YucnoBble IOCIEN0BATEILHOCTU

4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS MTOCIEA0BATEILHOCTEH




Apudmernueckass U TreomeTpudeckas nporpeccun. Dopmyia CIOXKHBIX

4.2
MIPOLIEHTOB
5 OyHKIMHU
@Oyukus, cnocoObl 3amanus  ¢yHkmud. ['padux  dynkmum. Obnactb
omnpeeNeHuss W MHOXeCTBO 3HaueHud ¢yHkuuu. Hymm ¢dyHkuum.
5.1. [TpoMexyTKH 3HAKOMOCTOSHCTBA. [IpOMEXyTKHM MOHOTOHHOCTH (DYHKIIMH.
MaxkcuMmyMBbl 1 MUHUMYMBI (GyHKIMK. Hanbosbiiee 1 HauMeHbIee 3HaueHue
(YHKIIMN Ha IPOMEXKYTKE
6 Koopaunatsl Ha npsAMOi U TIIOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlexapToBbI KOOPIMHATHI HA TUNIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuyeckue Gpurypsl U ©X CBOWCTBA
7.2 TpeyronbHUK
7.3 MHoroyrojasHuKu
7.4 OKpY>KHOCTb U KpyT
7.5 N3MmepeHne reoMeTpuueCcKUX BETUUNH
7.6 BekTopbl Ha MIIOCKOCTH
8 BeposTHOCTB M cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepostHocTh
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 I'padsr
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