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HOACHUTEJIBHAS 3AIINCKA

['eoMeTpust kak OJMH W3 OCHOBHBIX pa3f€iOB ILIKOJIbHOW MaTEMAaTHKH,
MMEIOIIUNA CBOEH LEIbI0 00ECeYUTh N3yUEHUE CBOWCTB U pa3MepoB QUryp, ux
OTHOIIEHWA W B3aUMHOE PACIOJOXKEHHUE, OMNUPACTCd Ha JIOTUYECKYIO,
JI0KA3aTeNIbHYI0 JUHUIO. LIeHHOCTh N3y4YeHUs TEOMETPUH HAa YPOBHE OCHOBHOTO
oOmero oOpa3oBaHUs 3aKIIOYAeTCsl B TOM, UYTO OOYYalOLIUMHCA Y4YUTCA
MPOBOJUTH JI0KA3aTelIbHbIE paccyXaeHus, CTPOUTH JIOTUYECKUE
YMO3AKJIIOUEHHUsI,  JIOKa3blBaTh  WCTUHHBIE  YTBEPXKJECHUS UM  CTPOUTH
KOHTPOPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKICHUA «OT MPOTUBHOIOM,
OTJINYATh CBOMCTBA OT MPU3HAKOB, (DOPMYITHUPOBATH OOpPATHBIE YTBEPKIACHUSI.

Btopoii 1enpi0 M3ydeHuss T€OMETPUHU SIBISETCS MCIOJIb30BaHUE €€ Kak
WHCTPYMEHTA MPU PEUICHUM KaK MaTEMAaTHUYE€CKUX, TaK U MPAKTUYECKUX 3a/ady,
BCTpPEYAIOIMUXCA B pealbHOM Ku3HU. OOydaromuiicss JOJDKEH HayYUThCs
OTPENICNIUTh TE€OMETPUUYECKYIO (UTYpY, OMUCATh CJIOBAMHU JAHHBIA YEPTEXK WU
PUCYHOK, HAWTH IUIOMIAJb 3€MEIBHOTO Y4YacTKa, pacCuuTaTh HEOOXOIUMYIO
JUIMHY OTITOBOJIOKOHHOTO KaOenss wiau TpeOyemble pa3Mephl Trapaxa s
aBTOMOOWJISI. DTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTEIbHAS JIUHUS B
uzyyeHun reomerpud. Ilpu pemeHun 3agad  OPaKTUYECKOTO Xapakrepa
oOydJaroIuiicss  YYUTCS CTPOUTh MaTeMaTHYeCKHE MOJEIN  peajbHBIX
KU3HEHHBIX CHUTYallMil, TPOBOJNUTHh BBIYKMCICHUS WU OLECHHUBATh aJ€KBATHOCTH
NOJIYYEHHOTO pe3yibTara.

Kpaiine BakHO MOMUYEPKUBATH CBSA3M T'€OMETPUU C APYTUMHU YUEOHBIMU
npeaMEeTaMHd, MOTHUBHPOBATH MCIOJI30BATh OIMPEACICHUS T'€OMETPHUUYECKUX
buryp um TOHATHIA, JAEMOHCTPUPOBATH NMPUMEHEHHUE TMOJYYECHHBIX YMEHUN B
¢usnke W TexHukKe. DTU CBSI3M HauOoliee SIPKO BUIHBI B TeMax «BekTopsi,
«Tpuronomerpruueckue COOTHOLICHUA», «Merton koopauHat» u «Teopema
[Tudaropar.

VYueOnsniii kypc «I'eomMeTpus» BKIIOYAST CJICAYIOIIHE OCHOBHBIC Pa3JIeiibl
comepxkanusi: «['eomerpuueckue QUTYpl W HX CBOWCTBa», «M3mepeHue
F€OMETPUUYECKUX BEIWYUH», «JleKapTOBBI KOOPAMHATBI HAa IIOCKOCTHY,
«BexTopsi», «JIBrmxkeHus miockoctn, «IIpeodpazoBanus mogo0us».

Ha usyuenue yuebHoro kypca «l'eomerpusi» orBoautcsi 204 uvaca: B 7
Ki1acce — 68 yacoB (2 yaca B Heaenwo), B 8 kiacce — 68 yacoB (2 yaca B
Henenmwo), B 9 kmacce — 68 dyacoB (2 wWaca B HENEIIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Hauvanenubie monsTus reomerpun. Touka, mpsmas, OTPE3OK, Jyd. YTOJ.
Bune! yriios. BeprukanbHble U cMexHBIE yIuibl. buccekrpuca yria. Jlomanas,
MHOTrOyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIIAPHOCTD MPSMBIX.

Cummerpuunbie ¢urypel. OCHOBHBIE CBOHCTBA OCEBOM CHMMETPHUHU.
[IpuMepbl CUMMETpPUH B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE TIOCTPOEHHSI C MOMOIIBIO IUPKYJIS U JUHEUKH. TpEyrojJpHUK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOeApEeHHbIE W PaBHOCTOPOHHUI TpeyroiabHUkH. HepaBeHCTBO
TPEYrOJIbHUKA.

CBolicTBa W TpPU3HAKKM PABHOOEAPEHHOTO TpeyroyibHuKa. [lpuzHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CpoiicTBa W TpU3HAKKM NapaiedbHbIX nOpsAMbix. CymMma  yrios
TpEyroJibHUKA. BHEIIHNE YIIIbl TPEYTOJIbHUKA.

IIpsimoyrosibHBIN TpeyroJbHUK. CBOWCTBO MEAMAHBI MPSMOYTOJIBHOIO
TPEYroJibHUKA, IMPOBEIEHHOW K  runore”yse. IlpusHaku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB. [IpAMOYroiabHBIM TPEYroJbBHUK C YIVIOM B
30°.

HepaBencTBa B reoMeTpuu: HEPAaBEHCTBO TPEYrOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMAaHOH, Teopema o OoJbILIEM yriie U OOJbIIEH CTOPOHE TPEYTOJIbHUKA.
IlepnieHAUKyJIAp U HaKJIOHHAS.

I'eomerpuueckoe Mecto TOYeK. buccekTpuca yrina W CepeIMHHBIN
NEPIEHIUKYIISAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

OKpy)XHOCTh U KpyI, XOpJa M JAuUaMeTp, HX CBoOMcTBa. B3aumHoe
pacCIIONIOKEHHE OKPYXKHOCTH M npsamou. KacarenbHas u  cexkymas K
OKpYX’HOCTH. OKpYXHOCTb, BIIMCaHHas B yroi. BmnucaHHas W onucaHHas
OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIACC

Yetrpipéxyronpauku. [lapammenorpamM, €ro mnNpu3HAaKM MW CBOMCTBA.
YacTHble ciydad napajieorpaMMmoB (MPSMOYTOJBHUK, pOMO, KBaaparT), HX
MpU3HAKH W CBOWCTBA. Tpamenus, paBHOOOKas Tpamerus, e€ CBOWCTBA H
npusHaku. [IpamoyronpHas Tpamenus.

Meton ynBoenus meauansbl. LlentpanbHas cummerpusi. Teopema daneca u
TeopeMa O NPOMOPLUHOHAIBHBIX OTPE3KaX.



Cpennue TMHUM TpeyrojibHUKA U Tpaneuuu. LleHTp Macc TpeyroiabHukKa.

[lonobue TpeyroapHUKOB, Ko3(ppuuueHt nonodbus. Ilpusnaku nomoOus
TpeyrojbHUKOB. [I[puMeHeHne noao0us Mpu peleHny NPakTUYECKUX 3a/1ay.

CpoiicTBa 1uiomaaeil reomerpuyeckux puryp. @opmynbl s MIIOIMIAINA
TpeyrojibHUKa, MapajuiesiorpaMma, pomoa u tpaneruu. OTHOILIEHUE IIoIaae
noJ00HBIX GUryp.

Boruncnenne miomaneid  TPEyrolbHUKOB W MHOTOYTOJIBHUKOB — Ha
KJIeT4aToi Oymare.

Teopema Iludaropa. Ilpumenenue teopembl I[ludaropa npu peuieHuu
NPAKTUYECKUX 3a]a4.

CuHyc, KOCUHYC, TAHT€HC OCTPOTO yrila MPSIMOYTOJIbHOTO TPEYrOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHoMeTpuueckue ¢GyHKIUU
yraoB B 30, 45 u 60°.

Brucannble U 1LeHTpaibHBIE YIIIbI, YTOJl MEXKAY KacaTeIbHOW U XOpPIOH.
Yriuel  MexIy XopAaMd M CEeKyIIMMH. BrnucaHHble U ONUCaHHBIC
4eThIpEXYTrOJIbHUKH. B3auMHOe pacrnosioxkeHue AByX OkpyxkHoctel. Kacanue

OKpykHOCTeH. OOIIMe KacaTelbHbIE K JIBYyM OKPY>KHOCTSIM.
9 KIIACC

Cunyc, kocuHyc, TanreHc yriaoB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOKAECTBO. POPMYJIIBI TPUBEICHHUS.

Pewiennie TpeyroibHUKOB. Teopema KOCHHYCOB M TEOpeMa CHHYCOB.
Pemienrie mpakTHYECKMX 3a/lad C HUCIOJIB30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBbI CHHYCOB.

[Ipeobpazosanue moao6us. [lomoOrue coOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema O TpPOM3BENEHUM OTPE3KOB XOPJI, TEOPEMBI O MPOHU3BEICHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJAPATE KACATEIbHOM.

Bektop, mnuHa (MOAyNb) BEKTOpA, COHAMNPABICHHBIE  BEKTOPBHI,
MPOTUBOMOJIOKHO HAMPABJICHHBIE BEKTOPBL, KOJJIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, OMEPALHU HaJl BEKTOpaMH. Pa3noxkeHne BeKTopa mno AByM
HEKOJUTMHEapHbIM BekTopaMm. KoopauHatel BekTopa. CkansipHOe NpOU3BEICHHE
BEKTOPOB, MPUMEHEHUE ISl HAXO0KICHUS JJIMH U YTJIOB.

JlekapTOBbl KOOpJMHATBI HA IUIOCKOCTH. YPaBHEHUsS TMPSIMONM U
OKPY)KHOCTH B KOOpJIMHATaX, MEPECEYEHUE OKPYNKHOCTEH W mOpsMbIX. Meton
KOOPAHWHAT U €ro MPUMEHEHHUE.

[IpaBunbHble MHOrOyroJibHuUKM. JliimHA OKpykHOCTH. I'pamycHas wu
paauaHHas Mepa yriia, BBIYMCIEHUE JTIMH IyT okpyxHocted. [lnomans kpyra,
CEKTOpa, CerMEeHTA.



JIBI>KEHUSI TJIOCKOCTU M BHYTPEHHHE CUMMETpUU (PUryp (diemMeHTapHbIe
MIPECTaBICHUS ). [TapannenbHbIn IIEPEHOC. [ToBopor.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHA IIPOI'PAMMBI
YYEBHOI'O KYPCA «'EOMETPUSA» HA YPOBHE OCHOBHOI'O
OBIIETI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbhl OCBOCHUS NpPOrpaMMbl Y4eOHOro Kypca
«I"eomeTpus» XapaKTepU3YyHOTCS:

1) naTpuoTHYecKoe BOCIMTAHHUE:

NOPOSIBJIEHUEM HMHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKON
MAaTE€MAaTUK{, LEHHOCTHbIM OTHOLIEHHEM K JOCTHKEHUAM POCCHMCKHX
MAaTEMATHUKOB U POCCUICKON MaTeMAaTHYECKON IIKOJbI, K UCIOJIb30BAaHUIO 3TUX
JOCTUXKEHUH B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpa:xIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEH TpakJlaHWHA W peasu3aliu
€ro mpas, MPEACTABICHHUEM O MAaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS
pPa3sIUYHBIX  CTPYKTYp, SBJCHHWI, TMpoLenyp TpaxJAaHCKOro oOIiecTBa
(mampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHHUIO ATHUYECKHX
npoOsieM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTHKEHUN HayKH,
OCO3HAHHWEM BAXKHOCTH MOPAIBHO-3THUYECKUX MPUHLIMIOB B JEATEIbHOCTH
YYEHOTO;

3) Tpy10BO€E BOCIUTAHUE:

YCTAaHOBKOM HAa AaKTUBHOE YYacTUE B pPELUICHUHM MPAKTUYECKUX 3a/1ad
MaTE€MaTHYECKON HANpPaBIEHHOCTH, OCO3HAHUEM Ba)KHOCTM MAaTEMaTHYECKOTO
o0pa3oBaHUs HA MPOTSHKEHUH BCEH YKU3HM JUIS YCIICIIHOW MPpOdheCCHOHAIBHON
TESTEIBHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM HWHIWBHUIYAIbHOW TPACKTOPUU OOpa30BaHUS M IKU3HEHHBIX
IUTAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTbIO K HMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHSITHIO
MaTeMaTU4eCKUX OOBEKTOB, 3aJlay, PELICHUM, pacCyKIECHUI, YMEHUIO BHIEThH
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpPHUEHTALIMEN B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX
IIpPEICTaBICHN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI YEJIOBEKA, TPUPOIBI
U 00IecTBa, MOHUMAaHUEM MaTeMaTUYeCKOM HayKH Kak c(epbl 4eIoBedeCKOn
JEATEIIbHOCTH, OTAIlOB €€ Pa3BUTHA U 3HAYMMOCTH JJIS Pa3BUTHS LMBWIN3ALINH,
OBJIAJICHUEM SA3BIKOM MATEMaTUKM MW MAaTeMaTUYECKOW KYyJIbTYpOM Kak



CpPEICTBOM  TIO3HAHUS MHUpPA, OBJAQJACHUEM MPOCTEUIIMMU  HaBbIKAMU
HCCJIEeI0BATEIbCKON AEATENbHOCTH;

6) pusnyeckoe BocmuTaHUE, (POPMHUPOBAHUE KYJIBTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YHs:

TOTOBHOCTBIO MPUMEHATh MAaT€MaTUUYECKUE 3HAHHUS B MHTEPECaxX CBOETO
3I0pOBbs, BEIEHUS 300pOBOTO oOOpa3a JKM3HM (30pOBOE MHUTAHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATHH M OTAbIXa, peryispHas Qusndeckas
aKTUBHOCTb), C(POPMUPOBAHHOCTHIO HaBblKa peQIIEKCUU, MPU3HAHHUEM CBOETO
npaBa Ha OLIMOKY M TaKOTO K€ MpaBa APYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluMel Ha MPUMEHEHHWE MaTeMaTHYEeCKUX 3HAHUM Uil perieHus
3a/1a4y B 00JIaCTU COXPAHHOCTH OKPYXKAIOIIEH Cpe/ibl, INIAHUPOBAHUS TTOCTYIIKOB
M OLIEHKH UX BO3MOJKHBIX IMOCJIEJICTBUIA JUIsl OKPY’KAIOIIEH Cpeibl, OCOZBHAHUEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX MPOOIeM U MyTel UX pelIeHHUs;

8) ajanTanms K M3MEHAWIIHMCH YCJAOBUAM COHMAJIBHOW H
NPUPOAHOMN Ccpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, OBBIILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IPaKTUYECKYIO IEATEIbHOCTb, B TOM
qucle YMEHHE YUYMTbCA Yy JpYrMX JIIoAeH, npuodperaTtb B COBMECTHOM
JESATENBHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 ONBITA IPYTHUX;

HEOOXOAMMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHUM, B TOM 4YHUCIE
(GopMynupoBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTaX U SABJIEHUSAX, B TOM
YlCclie PAaHEe HEU3BECTHBIX, OCO3HAaBATh A€(PUIUTHI COOCTBEHHBIX 3HAHHUM U
KOMIIETEHTHOCTEM, IIJIJAaHUPOBATH CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HaBaThb CTPECCOBYIO CHUTYyallUl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYAalLlMI0 KaK BbI30B, TPEOYIOUIMH KOHTpPMEp, KOPPEKTUPOBAThH
NPUHUMaeMble peIIeHUs U AeUCTBUA, (HOPMYIHPOBATh U OLICHUBATHh PUCKU U
NoCIeACTBUSA, (HOPMUPOBATDH OIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruuyeckue JaelcTBUS:
e BBLIABIISITD u XapaKTepHU30BaTh CYIIECTBEHHBIEC NPU3HAKU
MaTeMaTUYEeCKUX OOBEKTOB, MOHSATHUM, OTHOIICHUNA MEXITY TMOHATHSIMH,
bopMyTUpOBATh ONPEACIICHUS MMOHITUN, YCTAaHABIMBATh CYIIECTBEHHBIN



MpU3HAK KiIaccu(UKaIMu, OCHOBaHUS 1Jii OOOOIIEHUS U CpaBHEHUS,
KpUTEPHUH MPOBOJAMMOrO aHAJIN3a;

BOCIPUHHMMATh, (OPMYIUPOBATh M NPeoOpa3oBbIBATh CYXKICHHS:
YTBEpJUTEIbHbIE W OTPULIATEIbHbIE, €AMHUYHbBIE, YacTHbIE M 0OOIIue,
YCIIOBHBIE;

BBISIBISTh ~ MaTr€MaTUYeCKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
OpOTUBOpeUrss B (akTax, JAHHBIX, HAOMIOACHUSIX M YTBEPKICHUSX,
npenjaraTb ~ KpUTEpUU s BBISBICHUS  3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNL;

JIeNaTh BBIBOJIBI C HMCHOJb30BAHMEM 3aKOHOB JIOTHMKHU, JE€TYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH 110 aHaJIOTUH;
pa30upaTh J0Ka3aTeNbCTBA MAaTEMAaTHYECKUX YTBEPXKACHHUH (TpsSMbIEe U
OT  MPOTHBHOrO),  MPOBOJAMUTH  CAMOCTOSITENIBHO  HECJIOXKHbIE
JI0Ka3aTeIbCTBA MaTeMaTHUeCKUX (PaKTOB, BHICTpAaUBaTh apryMEHTAIIHIO,
NPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccykIeHus;

BbIOMpaTh croco0 pemieHus ydyeOHOM 3ahaud (CpaBHHBATh HECKOJIBKO
BapUaHTOB pEILIEHUs, BbIOMpaTh HauOosiee MOAXOMALIMI C y4éToM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciieaoBaTeJLCKUE JeHCTBUA:

HCIIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKUN HHCTPYMEHT TIO3HAHHMS,
(GbopMyaIHUpOBaTH BOIPOCHI, (UKCHPYIONIHE MPOTHBOPEUYHE, POOIEMY,
CaMOCTOSITEJILHO YCTaHABJIMBATh HCKOMOE M JaHHOE, (OPMHUPOBAThH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MTO3UIUIO, MHCHHE;

IPOBOJIUTH II0 CAaMOCTOSITEIBHO COCTABIICHHOMY IUTAHY HECIOKHBIH
OKCIICPUMEHT,  HEOOJBIIOE  HMCCICAOBAHME 10  YCTAHOBJICHHIO
O0COOCHHOCTEH MAaTEeMaTHYCCKOro OO0BEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXITy COOOM;

CaMOCTOSATEILHO  (popMyIHpoBaTh  OOOOIMIEHHUS W  BBIBOABI 11O
pe3ylbTaTaM TNPOBEAEHHOTO HAOJIIONCHHS, HCCIICIOBAaHUSA, OICHUBATh
JOCTOBEPHOCTD MOJTYYCHHBIX PE3YJIbTATOB, BEIBOJAOB M 0000IICHUI;
IPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE IMPOIECCA, a TAKKE BBIABUIAThH
IPEIIOJIOXKEHHUSA O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ ungopmaumeii:

BBISIBJISITh HEJIOCTATOYHOCTh W HM30BITOYHOCTH WH(POPMAIHH, JTaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpPATh, aHAJIU3UPOBATH, CUCTEMATU3UPOBATh M WHTEPHPETUPOBATH
MH(pOpMALINIO Pa3IMUHBIX BUJOB U (HOPM MpECTABICHUS;



BbIOMpaTh (OpMy NpencTaBlieHUs HH(pOpMaUUMU U WLIIOCTPUPOBATH
pelaemMble 3aJayd CXeMaMH, JuarpaMmami, HWHON TrpauKod M HUX
KOMOMHAIIUSIMU;

OLICHMBATh HAJEXKHOCTh MH(GOPMALMHU O KPUTEPUSM, MPEIT0KEHHBIM
yUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC 1CHCTBHS:

BOCIIPUHMMATh W (OPMYIHPOBATH CYXKICHUS B COOTBETCTBUU C
YCIIOBUSIMH | LIETSIMU OOIIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3PCHHUS B YCTHBIX U MTUCBMEHHBIX TEKCTaX, JIaBaTh MOSICHEHUS 10
XOJy pEIICHUS 3a]1a4l, KOMMEHTHPOBATh IMOTYUCHHBIA pE3y/IbTaT;

B X0Ji¢ OOCYXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaecMOM
TEMBI, TTPOOJIEMBI, pelIaeMoil 3a/aun, BBICKa3bIBaTh HJICH, HAIICIICHHBIC
Ha TIOMCK PCIICHHS, COIMOCTaBIAThH CBOM CYXKICHUS C CYXKICHUSIMH
JAPYTHX YYaCTHUKOB JHajora, OOHApy)XKMBaThb pa3jU4Me U CXOJCTBO
NO3UIMH, B KOPPEKTHOH (opmMe (GopMyaupoBaTh pa3HOIIACHS, CBOU
BO3PaKCHMS;

NPEJICTaBIATh  pe3yidbTaThl  PEIICHUS  3aJa4d,  JKCIICPUMCHTA,
UCCJIEIOBAHUsA, TPOEKTa, CaMOCTOATEIHLHO  BBIOMpaTh  (dopmar
BBICTYIUJICHUSI € Y4Y€TOM 3a7a4 TMpe3eHTallMd U  OCOOEHHOCTEM
ayJIMTOPUH;

NOHMMAaTh U  HUCIOJb30BaTh  IMpPEUMYIIeCTBA  KOMAaHIAHOW |
UHAUBUAYATbHON paboThl MpU PEIICeHUH YYeOHBIX MaTEMaTHYECKUX
3ajay;

OPUHUMATh  1[€b ~ COBMECTHOM  JEATENbHOCTH,  IUIAHUPOBAThH
OpraHM3aIlMi0 COBMECTHOM paboThl, pachpenensTbh BHIBI paboT,
JIOTOBApUBAThLCS, OOCYXKJIaTh MPOILIECC M Pe3ysbTaT paboOThI, 0000IIAThH
MHEHHS HECKOJIbKUX JIFOICH;

y4acTBOBAaTh B TPYMNIOBBIX (opmax paboTel (0OcyxaeHus, OOMEH
MHEHUSIMH, MO3TOBBIC IITYPMBI U JAPYTHE), BBIIOJHATH CBOIO YacTh
paboThl W KOOPAMHHPOBATH CBOM JCHCTBUS C JAPYTMMH YJ€HAMHU
KOMaH/Ibl, OIICHHBATh KA4e€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT IO
KpUTEpUSIM, CPOPMYITMPOBAHHBIM yYaCTHUKAMH B3aUMOJICHCTBUS.

PeryasiTUBHBbIC YHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUA

CamMoopranusanus:

CaMOCTOSITEILHO COCTAaBIISITh IUIaH, aITOPUTM PEIICHUS 3aJa4M (U ero
4acTh), BBIOUPATH CMOCOO PEIICHHUS C YIETOM HMEIOIIUXCS PECypCcoB U



COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBaTb U KOPPEKTHUPOBATH
BapUaHThI PEIICHUI ¢ y4ETOM HOBOM MH(pOpPMaLIUU.
CaMOKOHTPOJIb, IMOIMOHAIbHbIN MHTEJJIEKT:

e BJANETh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTpOJSL TIpoliecca H
pe3yJibTaTa pelIeHUs MATEMAaTUYECKOW 3a/1a4H;

e TMPEABUIECTh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh MpPU PEIICHUU
3a7a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWJIEHHBIX OIIMOOK, BHISBICHHBIX TPYAHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3YJbTaTa ACATECIHLHOCTH MOCTABICHHOMN LIEIH
U YCJIOBUSIM, OOBSACHSTh MPUYUHBI JOCTHUKEHUS WIM HEJOCTHKCHUS
1[eJTU, HAXOIUTh OITUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIbTATHI

K konmy oOyuenus B 7 kjacce oOy4aromMICS MOJYYUT CIEAYIONINE
PEMETHBIE PE3YIIbTATHI:

Pacno3naBaTh u3ydeHHBIE TeoMeTpuyeckue (UTYpHl, ONPENeNiaTh HUX
B3aMMHOE PaCIOJIOKEHUE, M300pakaTh TeoOMeTpudecKkrue (DUrypbl, BBITOIHSATDH
YEPTEKH MO YCIOBUIO 3a1aud. V3MepsATh JIMHEWHBIE W YTIJIOBBIE BEIUYHMHBI.
Pemiats 3aaun Ha BBIYMCIIEHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB.

Henatb rpyOyr0 OLIEHKY JIMHEWHBIX U YTJIOBBIX BEIWYUH TPEIMETOB B
peaNbHON KM3HHU, pa3MEPOB MPHUPOAHBIX O0BEKTOB. Paznnyarh pasmepbl 3TUX
00BEKTOB MO MOPSAKY BETUUYUHBI.

CtpouTth 4epTekHu K FEOMETPUUECKUM 3a1a4aM.

[Tonb30BaThCs MpHU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCIIOIb30BATh
NIPU3HAKU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBoauTH JIOTUYECKHUE paccyXaeHus c UCII0JIb30BAHUEM
F€OMETPUUECKUX TEOPEM.

[Tonp30BaThCsAd NMpU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJIbHUKOB,
CBOWCTBOM MEIHaHbl, IMPOBEAEHHOM K THUIOTEHY3€ MPSIMOYIOJbHOTO
TPEYTOJIbHUKA, B PELICHUU T€OMETPUUECKUX 3a1a4.

OnpenensiTe NapajiieIbHOCTh MPSIMBIX C IOMOUIIBIO YIJIOB, KOTOpPBIE
oOpazyeT ¢ HUMU cekymas. OnpenensiTe mapauieIbHOCTh MPSMBIX C TIOMOIIHIO
PaBEHCTBA PACCTOSAHUMN OT TOYEK OJTHOU MPSIMOU 10 TOYEK APYrOM MPSMOM.

Pemate 3agaum Ha kieT4aTol Oymare.

[TpoBOIUTH BHIUMCICHUS W HAXOAWTH YMCIIOBBIE W OYKBEHHBIC 3HAUYCHUS
YIJIOB B TE€OMETPUYECKUX 3a7adax C MCIIOJIb30BAHHEM CYMMBI YIJIOB
TPEYTOJIbHUKOB W MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa3OBaHHBIX MpHU



MEPECEUCHNN JBYX MapaJUICNIbHBIX MPSAMBIX CEKylled. Pemars npakTtuueckue
3a7]a4M Ha HAXOXKJICHUE YTJIOB.

Bianete moOHATHEM T€OMETPUUECKOTO MECTAa TOYEK. YMETh ONPEACATH
OMCCeKTpUCy yriia W CEpPeAUHHBIM TNEPHEHAUKYISIP K OTPe3Ky Kak
F€OMETPUUECKUE MECTA TOUEK.

DopMyNIUPOBATH ONPEACIEHUS OKPYKHOCTH U KPYyra, XOpJbl U AHaMeTpa
OKPYKHOCTH, IOJIb30BAaThCA UX CBOMCTBAMHU. YMETh IPUMEHATH 3TH CBOWCTBA
IIpU PEUICHUM 3a/1a4.

BianeTs nmoHATHEM ONMUCAHHOW OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lonap3oBaThes pakTamMu O TOM, YTO OUCCEKTPHUCHI YIJIOB
TPEYroJibHUKAa MEPECEKAloTCs B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
NEPIECHANKYISAPHI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOYKE.

BiageTs nmoHATHEM KacaTesbHOM K OKPYHOCTH, MOJb30BATHCA TEOPEMOM
0 MEPHEHIUKYISIPHOCTU KacaTeJbHOM W pajaudyca, MPOBEAEHHOIO K TOYKE
KacaHHs.

[Tonb30BaThCsd  MPOCTEUIIMMH  TE€OMETPUUYECKMMHM  HEPABEHCTBAMHU,
MOHUMATh UX MPAKTUYECKUN CMBIC].

[IpoBOAUTH OCHOBHBIE TEOMETPUUECKHUE MMIOCTPOEHHUS C TMTIOMOIIBIO IUPKYJISA
U JTAHEHKH.

K kxonmy oOyuenus B 8 kiacce oOydaromuiics MOJYYUT CIEAYIONINE
IIPEIMETHBIE PE3YJIHTATHI:

PacriosHaBath OCHOBHBIE BHJBl YETBHIPEXYTOJBHUKOB, WX JJIEMEHTBHI,
MIOJIb30BATHCS UX CBOMCTBAMHU IIPHU PEIICHUU T€OMETPUUYECKUX 3a]1a4.

[IprMeHTh CBOMCTBA TOUKH NEPECEUCHUS MEIMaH TPEYrojbHUKa (IIEHTpa
Macc) B pEUICHUH 3a/1ad.

Bnagers mioHSATMEM CpelHEW JIMHUM TPEYTOJbHUKA W  TpaleluH,
MNPUMEHATh UX CBOMCTBA MPHU PEIICHUU I'€OMETPUUECKUX 3anad. [lonp3oBaThes
Teopemon dajieca ¥ TEOPEMOUN O MPOMOPIIHOHATIBHBIX OTPE3KaX, MPUMEHSITh UX
IUJIS pEIICHUS PAKTUYECKUX 3a/1a4.

[IpuMeHAT,  TpU3HAKKW  TMOJOOWS  TPEYTOJbHUKOB B PEIICHUU
F€OMETPUUYECKHX 3a/1a4.

[Tonp3oBaTecst Teopemoit Iludaropa mis pemeHus TEOMETPHUYECKUX U
NMpakTuueckux 3aaad. CTpouTh MaTEeMaTHYECKYI0 MOJEIb B MPAKTHYECKUX
3aJlayax, CaMOCTOSITEJILHO JI€JaTh YEPTEK W HAXOAUTh COOTBETCTBYIOIIHE
JUTAHBL.

Bnagerr noHATHSIMEM CHHYCa, KOCHMHYCa M TaHIT€HCA OCTPOro yria
NPSIMOYTOJILHOTO ~ TpeyrosibHUKa. [lonb30BaTbCcsi 3TUMHM  HOHATHSAMHU IS
peIIEHUS TPAKTUYECKUX 3a]1a4.



Boruncnare  (pa3auyHBIMU - CcIOCOOAMM)  IUIOLIAJb TPEYroJIbHUKA U
IUIOWAAM  MHOTOYroJIbHBIX  ¢uryp  (Imoib3ysich, TIJA€  HEOOXOauMO,
KJIbKYJISITOpOM). [IpUMEHSITh OJTy4YeHHBIE YMEHHUS B IPAKTUYECKUX 3a]jayax.

BnageTs MOHATHSMM BOMCAaHHOTO U LEHTPAJIBbHOIO yrja, HUCIOJIb30BaTh
TEOPEMbl O BIHMCAHHBIX yriaxX, yriax MexXIy XopAamH (CEeKyLIMMHU) U YIJe
MEXIy KacaTeJIbHON U XOpJI0i MpU PEIIEHUH T€OMETPUUECKHUX 3a/1ay.

Brnanerp mOHSATHEM  OMMCAaHHOTO  YETHIPEXYTOJIbHUKA, MPUMEHSTh
CBOICTBA ONMMCAHHOIO YETHIPEXYTOJIbHUKA NP PELICHUU 3a]1a4.

[IpuMeHsTh TOTyYeHHbBIC 3HAHUS HAa TPAKTUKE — CTPOUTHh MaTEMATUUECKUE
MOJENU JUIsl 3ajady peajbHOM JKU3HM U MPOBOJUTH COOTBETCTBYIOIINE
BBIYHCJICHUSI C TPUMEHEHUEM TMOA0OUSI U TPUTOHOMETPHUH (MOJB3YSCh, TIIE
HEO0OXOAUMO, KAJIbKYJISITOPOM).

K konmy oOydyenuss B 9 kjacce oOyd4arOUIUICS MOJYYUT CIEAYIOIINE
PEIMETHBIE PE3yIbTaTHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIUM OCTPBIX YIJIOB, HAXOIUTh C HUX
MOMOIUIBIO PA3JIMYHBIE JIEMEHTHI MPSMOYTOJIBHOTO TPEyroibHUKa («pelieHue
OPSIMOYTOJIBHBIX TPEYTrOJILHUKOBY»). HaxoauTs (C MOMOIIBIO KaJIbKYJIATOPA)
JUTMHBI ¥ YTJIBI JJ11 HETaOJIMYHbBIX 3HAUCHUH.

[Tonws30BaThCs dbopmynamu MIPUBEICHUS U OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKAECTBOM [UJISl HAXOXKICHUS COOTHOLICHHN MEXIY
TPUTOHOMETPUYECKUMU BEIMYUHAMM.

Hcnonp3oBaTh TEOpEMBbl CHHYCOB W KOCHHYCOB [JII HAaXO0XJICHHS
pPa3IUYHBIX  DJIEMEHTOB  TPEYrOJbHHKAa  («PEIIEHUE  TPEYTrOJIbHUKOBY),
OPUMEHATH UX MPU PELICHUHA T€OMETPUUYECKHUX 3aaY.

Brnagets mnonaTHsMH mpeoOpa3oBaHUS TOMO0OMS, COOTBETCTBEHHBIX
aeMeHTOB  ToAoOHBIX  ¢uryp. Ilomb3oBaTbess  CBOWCTBAMH — TOA00US
MPOU3BOJIbHBIX (PUTYP, YMETh BBIUUCIIATH JJIMHBI U HAXOAUTH YTIIbl y MOJTOOHBIX
¢uryp. llpuMeHsTh CBOMCTBA TOMOOMS B MPAKTUYECKUX 3a1adax. YMeETb
MPUBOJIUTH MIPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[lonp30oBaTeCs TEOpeMaMM O IPOMU3BEACHUU OTPE3KOB  XOpH, O
IIPOU3BEAECHUH OTPE3KOB CEKYILMX, O KBAJPaTE KacaTeJIbHOM.

[Tonp30BaTHCS BEKTOpAaMU, TOHUMATh UX TEOMETPUUYECKUN U (DU3UIECKUI
CMBICII, TIPUMEHSTh WX B PEIICHUH TEOMETPHUYECCKUX W (PU3MUECKHX 3ajad.
[IpuMeHsTh CKalsIpHOE MNPOW3BEICHHE BEKTOPOB Il HAXOXKACHUS [JUH U
YTJIOB.

[Tonb30BaThCs METOJIOM KOOPAMHAT HA IIJIOCKOCTH, MPUMEHSITH €ro B
pEeUIEHNH FTeOMETPUUYECKUX U MPAKTHYECKUX 3a/1au.



BnageTs NOHATUSAMU NPaBUIBHOTO MHOTOYTOJIbHUKA, JUTMHBI OKPY>KHOCTH,
JUTMHBI AYTH OKPYKHOCTH M paJUaHHON MEpHI yria, yMETh BBIYMCIIATH IUIOIIA b
Kpyra u ero vacteid. [IpumMeHSATH MOJIydeHHbIE YMEHHUS B NPAKTHUYECKUX
3aJa4ax.

Haxoaute ocu (MM LEHTPHI) CUMMETPUU (DUTYp, TPUMEHSTh ABUKECHUS
IJIOCKOCTHU B MPOCTEUILNX CITydasiX.

[IprMeHsATh MOy4eHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTUYECKUE
MOJENW JUIsl 3ajady peajbHOM JKU3HM U MPOBOJUTH COOTBETCTBYIOIINE
BBIUMCIIEHUSI C MPUMEHEHHWEM IMOJA00US W TPUTOHOMETPUYECKUX (YHKUIUN
(monb3ysich, rae HE00X0AMMO, KaJIbKYyJIATOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM uudposbie
Ne n/m P Konrpoiasbnbie | IlpakTHyeckue (1upp )
NporpamMmbl Bceero o0pa3oBaTe/bHbIE
padoThl padoTsbI
pecypcsl
[Ipocreiimme reomMmeTprudeckue GUrypsl u
P . P Quryp bu6mmoreka [IOK
1 ux cBoiicTBa. M3Mepenue 14
https://m.edsoo.ru/7f415¢e2e
r€OMETPUYECKUX BETUYUH
2 TpeyrosbHUKN 22 1 bubmorexa OK
https://m.edsoo.ru/7f415¢e2e
3 [TapannenpHbIe NpsSIMBIE, CyMMa yTJIOB 14 1 bubnuoreka [IOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U Kpyr. ['eomeTpruueckue 14 1 bubnuoreka [IOK
MOCTPOEHUS https://m.edsoo.ru/7f415e2e
5 [ToBTOpEeHue, 0000IIeHNE 3HAHUI 4 1 Bubmorexa ITOK
https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME




8 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/m P Konrpoasbubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 YeThIpEXyroJIbHUKN 12 1 brbmorexa OK
https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
bu6moreka [IOK
2 MIPOMOPIIMOHANBHBIX OTpe3Kax, MOI00HbIE 15 1
https://m.edsoo.ru/7f417e18
TPEYroJIbHUKA
[Tnomane. Haxoxenne momanein
A Al Bu6nuorexa [IOK
3 TPEYroJIbHUKOB U MHOTOYTOJIbHBIX (DUTYP. 14 1
https://m.edsoo.ru/7f417e18
[Tnomaau mogoOHBIX HUTyp
4 Teopema IIudaropa u Havana 10 | bubnuoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHbie u
5 OIHMCAHHBIE YETHIPEXYTrOJIbHUKH. 13 1 bubnuoreka [IOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
6 [ToBTOpEHUE, 0000IICHNE 3HAHUI 4 1 Eubmorexa HOK
https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME




9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmMeHoBaHMe pa3je/ioB U TeM ungpoBbie
Ne n/m P Konrpoiasbnbie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIEC
padoTsbI padoThI
pecypcsl
| Tpuronomerpus. Teopembl KOCUHYCOB U 16 | bubnuoreka [JOK
CUHYCOB. Penienue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
) [IpeoGpa3zoBanue nmonodus. Metpuueckue 10 1 bubnuoreka [JOK
COOTHOLLIEHHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41a12c
b K
3 Bekrtopsl 12 1 mommorexa 110
https://m.edsoo.ru/7f41a12c
bu6moreka [IOK
4 JlexapTOBBI KOOPAMHATHI HA INIOCKOCTH 9 1
https://m.edsoo.ru/7f41a12c
[IpaBuibHBIE MHOTOYTOJIBHUKY. JlJTHHA
5 OKPY>KHOCTH U ILIOLIAAb Kpyra 8 Bu6nmorexa [IOK
Py Hl 'HU pyra. https://m.edsoo.ru/7f41a12¢
Brruucnenue mnomanei
6 JIBYOKEHUS TIOCKOCTH 6 bubmorera [IOK
https://m.edsoo.ru/7f41a12c
7 [ToBTOpEHUE, 0000IICHNE, 7 ) bubnuoreka [JOK
cUCTEMAaTU3alys 3SHAaHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

7 KIIACC
Kon IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
NpoBepsieMoro o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111€T0
pe3yabTara o0pa3oBaHus
6 I'eomeTpus
PacniozHaBaTh M3ydeHHbIE T€OMETpUYECKHE (DUTYpPBI, ONpPENETh
WX B3aMMHOE pacloJIOKE€HHE, H300pakaTh TeOMETPUUYECKHE
6.1 Gburypsl, BBIIOJHATH YEPTEKU IO YCIOBHUIO 3anadyu. M3mepsrsb
JVHEWHbIE U YIIIOBbIE BeIMUYMHBL. PemaTh 3a7aun Ha BBIYMCICHUE
JUIMH OTPE3KOB U BEJIUYUH YIJIOB
Jlenate rpyOyI0 OLIEHKY JIMHEWHBIX U YTTIOBBIX BEJIMYUH IPEIMETOB
6.2 B pEaJIbHOW JKM3HHU, Pa3MEpOB NPHUPOJHBIX OOBEKTOB. Pazmmuath
pa3Mepsl 3TUX 00BEKTOB MO MOPSIKY BETUUNHBI
6.3 CTpoUTh 4ePTEKH K TEOMETPUUECKUM 3a7a4am
[Tonwp30BatbCs MIpU3HAKAMU paBeHCTBa TPEYrOJIbHUKOB,
6.4 UCIIOJIb30BAaTh  MPU3HAKM UM CBOWCTBA  pPaBHOOEIPEHHBIX
TPEYroJIbHUKOB ITPU PELIECHUN 3a/1a4
6.5 [IpoBOANTH  JIOTMYECKHE PACCYKACHUS C  HCIOJIb30BAHUEM
' F€OMETPUUECKHUX TEOPEM
[Tonws3oBatbCs MIpU3HAKAMU paBeHCTBa MPSIMOYTOJIBHBIX
6.6 TPEYroJbHUKOB, CBOMCTBOM MEJIMaHbl, IPOBEAEHHON K TMIIOTEHY3€
' OPSIMOYI'OJIBHOTO TPEYTrOJIbHHKAa, B PEUIEHUHM T[E€OMETPHUUYECKUX
3a1a4
Onpenenars napauieIbHOCTh MPSAMBIX €  I[OMOLIBIO  YIJIOB,
67 KOTOpbIE 00pa3zyeT ¢ HUMU cekymas. OnpeaensaTh napauieabHOCTh
' IOPSIMBIX C TIOMOINBIO PAaBEHCTBA PACCTOSHUN OT TOYEK OJHOU
IIPSIMOM JI0 TOYEK APYrou ImpsMoit
6.8 Pemate 3a7aun Ha Ki1eT4aToit Oymare




6.9

[IpoBOANTE BBIYUCICHHUS M HAXOJUTh YHCIOBbIE U OYyKBEHHBIC
3HAQ4YECHMS YIVIOB B T'€OMETPUYECKUX 3a7adax C HCIOJIb30BAHUEM
CYMMBI YIJIOB TPEYrOJIBHUKOB U MHOTOYIOJIbHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX IPU IEPECEUEHUHU [IBYX NapauIeNIbHBIX MPSMbIX

CGKYHIef/'I. Pemate IMMPAKTUYCCKUC 3ala4i Ha HaXOXKJACHUC YIJIOB

6.10

Bnagerp mMOHSATHEM TIe€OMETPUYECKOIO MECTa TOYEK. YMEThb
OTIpENIENATh OMCCEKTPUCY YIJIa U CEPEAMHHBIM NMEPIEHANKYISP K

OTPE3KY KaKk T€OMETPHUYECKUE MECTa TOUEK

6.11

@opMyIHpOBaTH OINPEACICHUS] OKPY/KHOCTH M Kpyra, XOpIsl H
JUuaMeTpa OKpPYKHOCTH, TIOJb30BATbCS HMX CBONCTBAMH. YMETh

MIPUMEHSTH 3T CBOMCTBA IPU PEIICHUM 3a4a4

6.12

BitageTs noHATHEM ONMKMCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH,
yMeTb HaxoauTh €€ 1eHTp. llomp3oBaThcs akTamMu O TOM, 4YTO
OMCCEKTPUCHI YTIIOB TPEYTrOJIbHUKA MEPECEKAIOTCs] B OJHOM TOYKE,
U O TOM, 4YTO CEpEAVHHBIE MEPIEHAUKYISPBl K CTOPOHAM

TpEeYroJbHUKa NEPECEKaloTCs B OAHON TOUKE

6.13

Bnagers moHsTMEM KacaTedbHOW K OKPY)KHOCTH, MOJIb30BaThCS
TEOPEMO O TNEPHEHIUKYISIPHOCTA KacaTeJIbHOM M paauyca,

HpOBeI[éHHOl"O K TOYKEC KaCaHUus

6.14

Ilonp30BaThCs HpOCTCfII.HPIMH reOMCTPUYCCKNMHN HEPABCHCTBAMU,

IIOHUMATh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITB OCHOBHBIC T'COMETPHUUYCCKUEC TMOCTPOCHUA C IIOMOIINBIO

HUPKYJIS U JIMHEHKA

8 KUIACC

Kon
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble npeIMeTHBIE Pe3yJIbLTATHI OCBOEHHS OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111€T0
o0pa3zoBaHus

6

I'eomerpus

6.1

Pacno3HaBaTh OCHOBHBIE BUIBI tleTI:IpéXYl"OJ'I]E»HI/IKOB, X 3JICMCHTHI,
MOJIb30BAaThCs HX CBOMCTBAMU npu peuIicHNU TCOMETPHUUYCCKUX

3aaa4




6.2

HpI/IMeHSITB CBOMCTBA TOYKH NnepeCcCUCHrsA MCAAH TPCYrOJIbHHUKA

(eHTpa mMacc) B pelieHuu 3a1a4

6.3

Biagers monATHEM CpegHEN JMHUM TPEYrOJbHUKA WM TPAICLHH,
IPUMEHATh MX CBOWCTBA IPHU PELIEHUN TI€OMETPUYECKHUX 3a]ad.
[Tonws30BarbCs TEOpPEMOM Paneca u TEOpEMOU 0
IMPONMOPUHUOHAJTIBHBIX OTPE3Kax, IMNPHUMCHATHL HUX OJId PCHICHUA

IMMPAKTHUYCCKUX 3a1a4

6.4

[IpumeHsTh NpU3HAKK TOJAO0US TPEYrOJIbHUKOB B PELIEHUH

TCOMETPHUUCCKUX 3ada1d

6.5

[Tonb3oBarbest TeopeMoit [ludaropa mis pemieHns reoMeTpuIecKux
U TMPAKTHYCCKUX 3aaad. CTpOI/ITB MAaT€MaTU4CCKyr0 MOJICIbL B
MPaKTUYCCKUX 3aJadax, CaMOCTOATCIBHO [OCJIAaTh qepTém n

HaxXoJUThb COOTBETCTBYIOIUC TJIMHBI

6.6

Biagetes moHATHAME CHHYCA, KOCMHYCAa M TaHI€HCAa OCTPOTO yria
MIPSIMOYTOJIBHOTO TpeyroibHUKa. [101630BaThCsS STUMU NOHATUAMHA

JJId PEIICHUSA IMPAKTUYCCKUX 3a1a4

6.7

Brraucnsate (pa3nudHbIMUA crioco0aMu) TUIOMIAAb TPEYTrOJbHUKA U
IJIONIAId MHOTOYTOJBHBIX (puryp (MONB3ysICh, TNI€ HEOOXOIUMO,
KaJIbKyasiTopoM).  [lpuMeHSTh  TOJMydeHHBIE  YMEHHA B

IMPAKTUYCCKUX 3aJadax

6.8

Brnagerp MOHATUSMH  BIHMCAHHOTO U LEHTPAJIbHOIO  yIia,
UCIOJIb30BAaTh TEOPEMbl O BIHUCAHHBIX VIVIaX, Yriaax MExXIy
XOpAaMHU (CEeKYIIMMH) U yIile MEeXIy KacaTeJIbHOM U XOpAoH MpH

pPEIICHUHU I'COMCTPUUCCKUX 3a1aq

6.9

Bnagers moHsiTMEM OIKMCAaHHOTO ‘leTBIpéXyTOJ'IBHI/IKa, IIPUMCHATDH

CBOMCTBA OMMMCAHHOT'O IIeTHpéXYFOJ'HpHI/IKa. IIpH PCIICHUHU 3a1a4

6.10

HpI/IMeHHTL MOJIYYCHHBIC 3HAHUA Ha IIPAKTHKE — CTPOUTH
MAaTEMAaTHUYCCKUC MOACIIN OJIA 3a1a4 peaJ'IBHOI\/’I JKU3HU U ITPOBOIUTH
COOTBCTCTBYIOIIHUEC BBIYHUCICHHUA C [MPUMCHCHUEM HO,Z[O6I/I$I n

TPUTOHOMCTPUUN (HOJ'II)3y$ICB, rae HGO6XOI[I/IMO, KaJ'ILKy.]'ISITOpOM)

9 KITIACC




Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI
00pa3oBaTeJIbLHON MPOrpaMMbl OCHOBHOTO 00111€T0
o0pa3zoBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (DYHKIUU OCTPBIX YTIIOB, HAXOAUTH C
UX  IIOMOIINBK0  paA3JIMYHBIE  IEMEHTbl  MPSIMOYTOJBHOIO
TPEYroJbHUKA («pELIEHUE MPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY).
Haxomuts (¢ mOMOIIBIO KalbKyJAsATOpa) JUIMHBI M YIJIBL  JUIS

HEeTA0IMYHBIX 3HAYCHUHN

6.2

[Tons3oBatbest  (opmynamMu  TPUBEACHUST W OCHOBHBIM
TPUTOHOMETPUIECKUM TOXIECTBOM TUTST HAXOXJICHUS

COOTHOIICHH MCKIAY TPUTOHOMCTPUYCCKUMH BCIMYNHAMU

6.3

Hcnonb3oBaTh TeOpeMbl CUHYCOB M KOCHUHYCOB JJISi HAaXOXIACHUS
Pa3IUYHbIX AJIEMEHTOB TPEyroJibHUKa («pemienne
TPEYrOJIbHUKOBY»), MPUMEHATh UX MPH PEIICHUH T'€OMETPUUYECKUX

3a1a4

6.4

Brnanets moHATHAMU MpeoOpazoBaHMs MOJOOHS, COOTBETCTBEHHBIX
a1eMeHTOB Mo00HBIX Guryp. [Toap30BaThes CBOMCTBAMU 1MO00US
MPOU3BOJIBHBIX (UTYP, YMETh BBIUUCIISATE JUIMHBI U HAXOIAUTh YTIIbI
y 1nomobueix ¢Quryp. IlpumensaTe cBoiicTBa mOMO0OMS B
NPaKTUYECKUX 3aJlayaXx. YMETh NPUBOJUTH MPHUMEPHI TOIO0OHBIX

(buryp B OKpy>Karouem Mupe

6.5

Ilonp30BaThCs TEOpEMaMH O IIPOU3ZBEACHHU OTPE3KOB XOpAd, O

IMPOU3BCACHUHN OTPE3KOB CCKYIIUX, O KBAApaTeC KacaTeJIbHOM

6.6

ITonn3oBaThes BCKTOpaMH, IIOHUMATb HX I‘eOMeTpI/I‘leCKI/Iﬁ n
(I)I/ISI/I‘IGCKI/Iﬁ CMBICJI, IPUMCHATDH UX B PCHICHHUH I'COMCTPHUYCCKUX U
(I)I/ISI/ILIGCKI/IX 3azad. HpI/IMeHHTB CKaJIIpHOC IMPOU3BCACHUC

BCKTOPOB I HAXOXKIACHUS MJIMH U YI'JIOB

6.7

Ilonp30BaThCs METOAOM KOOpJAUHAT Ha IJIIOCKOCTU, IPUMCHATL €TI0

B PCHICHUHU IT'COMCTPUYICCKUX U ITPAKTHYICCKUX 3a1a4

6.8

Bnagers mnoHATHSIMU MMPpaBUJIIBHOI'O MHOTOYI'OJIbHUKA, JJIMHBI




OKPYXXHOCTH, JUIMHBI IyTU OKPYKHOCTH U PaJMaHHOW MEpHI yria,
YMETh BBIYMCIATH IUIOAAbL Kpyra W ero yacrei. IIpumeHars

IMOJIYYCHHBIC YMCHU B IPAKTUYCCKUX 3aJjadax

HaxomuTe ocM WM UEHTPHl CHUMMETpUH (GUryp, TPUMEHSATH

o JIBYDKEHUS TIOCKOCTH B IPOCTEHININX CITydasx
[IpuMeHsATH TOJydeHHBIE 3HAHUS HA TMPAKTHKE — CTPOUTH
MaTeMaTU4YeCKHe MOJIENTN JJIs 3a]a4 PEeabHOM )KU3HU U TIPOBOJIUTH
6.10 COOTBETCTBYIOIIME BBIUMCICHHUS C MPUMEHEHHEM TMoJ00us Hu

TPUTOHOMETPUUECKUX (YHKIUN (MOJIB3YSICh, I7leé HEOO0XOAUMO,

KaJIbKYJIATOPOM)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
6 I'eomerpus
Hauanenuble monstua reomerpuu. Touka, mpsiMas, OTPE30K, Jyd. YTOJI.
6.1 Buner yrinoB. BeprukanbHble M CMEXKHBIE YIUIbl. buccekTpuca yria.
' Jlomanasi, MHOroyroJibHUK. IlapamienpHOCTh W TNEPHEHIUKYISIPHOCTD
TIPSIMBIX
6.2 Cummerpuunble (urypbl. OCHOBHBIE CBOWMCTBA OCEBOW CHMMETPHH.
' [IpuMepsl CUMMETPHH B OKPY)KAIOIIIEM MUPE
63 OCHOBHBIE NTOCTPOEHHUSI C MOMOIIBIK HHUPKYJSI U JUHEHWKHU. TpeyroapHUK.
' BricoTa, Mmeauana, OuccekTprca, uX CBOMCTBA
6.4 PaBHOOepeHHBIT W PAaBHOCTOPOHHUN TPEYroJbHUKH. HepaBeHCTBO
' TPEYroJIbHUKA
6.5 CBoiicTBAa W TpU3HAKA PABHOOCAPEHHOTO TpeyrojbHUKa. [Ipu3Haku
' PaBEHCTBA TPEYTOJIbHUKOB
6.6 CBoiicTBAa M TMpU3HAKW NapaUienbHbIX nOpsmbeix. Cymma  yrios
' TpEeyroJibHUKA. BHENIHNE yriibl TpeyrojabHUKa
[IpsimoyronpHbiii  TpeyrojdbHUK. CBOMCTBO MeEIWAHBI MPSIMOYTOJIBLHOIO
67 TPEyroJbHUKA, NPOBEAEHHOM K runoreHyse. [lpu3Haku paBeHCTBa
' IPSIMOYTOJIBHBIX TPEYTrOJbHUKOB. [IpsSMOYTOJIbHBIN TPEYrOJIbHUK C YIJIOM
B 30°
HepaBeHnctBa B reoMeTpuu: HEPaBEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOHW, TeopeMa O OosblieM yrie U OOJNbIIeH CTOpOHE
TpeyroyibHUKa. [lepnenauKkynsap u HaKJIOHHas
6.0 I'eomerpuueckoe Mecto Touek. buccekrpuca yriia M CEpeIMHHBIN
' NEePHEHANKYIIAP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOUYEK
6.10 OxkpyXHOCTb M Kpyr, XOpJa M JUaMeTp, HUX CBOMcTBa. B3ammHoe




pacIoJIOKEHUE OKPYKHOCTM M mnpsiMor. KacarempHas W cekymas K

OKPY>KHOCTHU
611 OxpyxHOCTb, BOUCaHHasl B yroj. BrnucaHHas v onucaHHas OKPYKHOCTH
' TPEYroJbHUKA
8 KUIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
6 I'eomerpus
6.1 UYerslpéxyrosnbHuku. [lapamnenorpamm, ero npu3Haku 1 CBOMCTBA
6.2 [IpssmoyronbHUK, poMO, KBajipaT, UX MPU3HAKH U CBOMCTBA
63 Tpameuusi, paBHOOOKas Tpameuus, e€ CBOIiCTBAa U  TMPU3HAKHU.
' [IpssMoyronpHas Tpanenus
64 Merton yaBoenust meauanbl. LlenTpanbHas cummerpusi. Teopema Daneca u
' TeopemMa O MPONOPIUOHAIBHBIX OTPE3Kax
6.5 CpenHue NMHUYM TpeyroJbHUKa U Tpaneuuu. LleHTp Macce TpeyrojpHHuKa
[Togobue TpeyronpHUKOB, KodhdumueHT momodus. [IpuzHaku momoOus
6.6 TPEyroJbHUKOB. [lpumMeHeHrne mTOAOOMS TPH PEHICHUH TPAKTUYCCKUX
3a1a4
67 @opmynbl s IUIOHIAAM TPEYrojbHUKA, MapajuieiorpaMma, pombda u
' Tpaneuuu
6.8 CpoiicTBa Mwomaze reomerpudeckux ¢uryp. OTHOIIEHUE TUIONIAACH
' no100HBIX (Uryp
6.9 Boluucnenue momaneil TPEyroJpHUKOB M MHOTOYTOJIBHMKOB — Ha
' KJIeTyaToii Oymare
6.10 Teopema IIudaropa. IIpumenenue teopemsl Iludaropa npu permeHUN
' MPaKTUYECKUX 3a]a4
CuHyc, KOCHHYC, TaHT€HC OCTPOr0 YIJjla MpsIMOYTOJIBHOIO TPEYrOJIbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. [pUrOHOMETpUYECKHE
¢ynkuum yrinos B 30°, 45° u 60°
612 Bnucanubie U LEHTpalNbHBIE YIJIbI, YTOJ MEXIAY KacaTelIbHOU U XOPAOH.

VYTasl MEXy XOpAaMHU U CEKYILIUMHU




6.13

BrucanHbie ¥ ONTMCAaHHBIE YETHIPEXYTOJIBHUKU

B3anmHoOe pacnosnokeHue ABYyX OKpYXHOcTei. KacaHue OKpyXKHOCTEM.

014 OO01ue kacaTesIbHbIE K ABYM OKPYKHOCTSIM
9 KITIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 I'eomerpus
61 Cunyc, kocuHyc, Tanreic yraoB ot 0 go 180°. OcHoBHOE
' TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMYIIbI IPUBEICHUS
Pemenune tpeyroapHukoB. TeopeMa KOCHMHYCOB U TeOpeMa CHHYCOB.
6.2 Pemenune mpaktuyeckux 3afad C MCIOJIB30BAHUEM TEOPEMbI KOCHHYCOB WU
TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanue nomoo6wms. [logodre cOOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema O MNpPOU3BENEHMM OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUU
' OTPE3KOB CEKYIIUX, TEOPEMA O KBaJpaTe KacaTeJIbHOU
Bextop, oanmHa  (MOAYNb)  BEKTOpa,  COHANpaBICHHBbIE  BEKTOPBI,
6.5 MIPOTUBOTOJIOKHO HAIIPABJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OINEpallMUd HaJl BeKTopamu. Pa3inoxeHue BekTopa 1o
JIBYM HEKOJUIMHEApHBIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CkalsipHOE MPOU3BEICHUE BEKTOPOB, NMPUMEHEHHUE
' JUISl HAXOXKJACHUS JJIMH U YTII0B
JlexapTOBbI KOOpAMHATHI HA MJIOCKOCTU. YPABHEHHS MPAMOU U OKPYKHOCTH
6.7 B KOOpJIMHATAX, [IEPECEUEHUE OKPYKHOCTEHN U NMpAMBIX. MeTo KOOpIMHAT U
€ro NpUMEHEHUE
6.8 [IpaBUsIbHBIE MHOTOYTOJIBHUKH
69 JUinHa okpyXHOCTH. ['pagycHas u paguaHHasi Mepa yrila, BBIYMCIECHUE AJIUH
' YT OKPYKHOCTEU
6.10 IInomane Kpyra, CeKTOopa, CermMeHTa
611 JIBI)KEHUS TJIOCKOCTH W BHYTPEHHHE CHUMMETpUM (QUTryp (3JIeMEHTapHbIe
' npencrasienus). [lapamnensHsiii neperoc. [loBopoT




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MpoBePsSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30oBaTe/IbHOIi MPOrpaMMBbI OCHOBHOI'O
o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHHne onepupoBaTh MOHATHUAMH: MHOXKECTBO, ITOJMHOKECTBO,
OIepany HaJ MHOXECTBAMH;, YMEHHME OIEPHUPOBATH MOHITHIMMU:
rpad, cBsI3HBINA rpad, 1E€peBO, LUK, MPUMEHATh UX MPU PELICHUN
3aJad; yMEHHE HCIOJb30BaTh TIpaUuecKkoe MpeCTaBICHHUE
MHOXECTB JJI ONMCAHUS pPEeajbHBbIX MPOLECCOB W SIBICHUW, MPH

pELIeHNH 3a]a4d U3 IPYTuX y4eOHbIX IPEeIMETOB

YMeHne omnepupoBaTh TMOHATHUSIMH: ONpPEICICHUE, aKCHOMa,
TeopeMa, J10Ka3aTeJIbCTBO; yYMEHHE pACIIO3HABaTh HCTUHHBIE U
JIO)KHBIE BBICKA3bIBAHUS, MPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI,

CTPOHUTDH BbICKA3bIBAHUA U OTPULIAHUA BBICKA3bIBaHMI

YMeHue onepupoBaTh MOHATUSAMHU: HATypaJIIbHOE YUCIIO, TPOCTOE U
COCTaBHOE YHCIIO, JEIMMOCTh HATypalbHBIX 4YHCEN, IMPU3HAKU
JEIMMOCTH, LIEJ0€ YHCII0, MOAYJb YHhclia, OOBIKHOBEHHAS IpO0b U
necsiTuyHas JpoOb, CTaHIAPTHBIM BHUJ 4YHCIA, palMOHAIBHOE
YHCII0, UPPAMOHATIBHOE YHUCIO0, apu(PMETHUYECKUN KBaJIpaTHBIM
KOpEHb; YMEHHE BBITIOJIHATH ACUCTBHS C YHUCIAMH, CPAaBHUBATh U
yIOPSAOYUBATh 4YHCIA, MPEACTABIATh YHCIIA Ha KOOPAMHATHOMN
OpsIMOM, OKPYIJIATH YMCIIA; YMEHHUE JelaTh MPHUKUAKY U OICHKY

pe3yibTaTra BBIUMCIICHUM

YMeHue onepupoBaTh MOHATUAMU: CTEIIEHb C LIEJIbIM MOKa3aTeIeM,
apupMeTHIECKH KBaJ[paTHBII KOPEHb, MHOTOYJIEH,
anreOpanyeckas JApoOb, TOXJIECTBO; 3HAKOMCTBO C KOpPHEM
HATypaJbHOM cTeneHu OOoJjbllle EIUHUIbI; YMEHHME BBIMOIHATh
pacuétel mo (QopmynaMm, mpeoOpazoBaHMs LENbIX, APOOHO-
palMOHAIBHBIX BHIPAXKCHUN U BHIPAKEHHUN C KOPHIMH, Pa3JIoKeHHE

MHOT'OYJICHA Ha MHOXHUTCIHW, B TOM YHCJIC C HCIIOJIb30BaAHUEM




(hopMyI pa3HOCTH KBAIPATOB U KBaJIpaTa CyMMbI U Pa3HOCTH

YMeHue  onepupoBaTh  IIOHATHSIMU:  YHCIOBOE  PaBEHCTBO,
ypaBHEHUE C OJHOW IIEPEMEHHOM, YMCIOBOE HEPABEHCTBO,
HEPaBEHCTBO C IIEPEMEHHOM; YyMEHHME pellaTh JHWHEWHBIE H
KBaJIpaTHbIE ypaBHEHUS, APOOHO-PALMOHAJIBHBIE YPABHEHMS C
OJHOW IIEPEMEHHOM, CHUCTEMBl JIBYX JIMHEWHBIX YPABHEHUH,
JWHEWHBIC HEPABEHCTBA M UX CHCTEMBI, KBaJpaTHbIE M APOOHO-
palMOHANIbHBIE HEPABEHCTBA C OJHOM MEPEMEHHOU, B TOM YHCIIE
IIpY pEUICHUH 3a/1a4 U3 JPYTUX MPEIMETOB U NPAKTUYECKUX 3a]1a4;
YMEHHUE HCII0JIb30BaTh KOOPAWHATHYIO MPSMYIO U KOOPAMHATHYIO
IJIOCKOCTh Ui U300payKeHUs! pelIeHU ypaBHEHUI, HEPaBEHCTB U

CHUCTEM

YMeHue onepupoBaTh MOHATUAMH: (QYHKUHUA, Trpaduk (yHKIHH,
HYIH (QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA, MPOMEKYTKH
BO3pacTaHusl, yObIBaHUS, HaWOOJbIIEe W HAMMEHBIIEEe 3HAYCHUS
GyHKIMHM; ~ yMEHHE  ONEpUpPOBATh  MOHATHSAMH:  MpsAMas
MPOMOPIIMOHAIBHOCTD,  JIMHEHHass  (QyHKUMS,  KBaJpaTU4HAsS
(dbyHK1IMS, oOpaTHAs MPOMOPIHUOHATBHOCTD, Mapabosia, rurnepooa;
yMEHUE CTpPOWTh rpaduku (yHKIHH, UCIOJB30BaTh TpaduKu IS
ONpEEICHUs CBOMCTB MPOLIECCOB M 3aBUCUMOCTEH, NJIsi PEIICHUS
3a/1a4 U3 APYruxX y4eOHbIX MPEIMETOB U PEaIbHOM KU3HU; YMEHUE

BbIPpaXXaTb (bOpMy.]'IaMI/I 3aBUCUMOCTHU MEXAY BCIIMUUMHAMU

YMeHue  omepupoBaTh  MOHSATHUSIMU:  TOCIEAOBATEIHHOCTD,
apudmernyeckass ¥ TeOMETpUYEcKas IPOTPECCHH; YMEHHE
UCIOJIb30BaTh CBOMCTBA MOCIEA0BATEIbHOCTEH, (POPMYIBI CYMMBI
U 00lIero wieHa IMpH peUIeHUH 3a7ad, B TOM 4YHCIEe 3aJad U3

Apyrux y‘le6HI>IX npeaAMETOB U peaﬂBHOﬁ KHU3HHU

YMeHue peuIaTh 3aaa4r pa3HbIX TUIIOB (B TOM 4YHCJIC HA IIPOLICHTLI,
J0JIM U 4YaCTH, ABHIXCHHC, pa60Ty, HCHY TOBApOB U CTOHUMOCTH
INOKYIIOK M YCIYI, HaJIOTIH, 3aJa4yu U3 obOmacTu YIIpaBJICHUA
JUYHBIMU M CEMEHUHBIMHU q)HHchaMI/I); YMEHHE COCTABJIATH
BBIPAKCHUA, YPABHCHUS, HCPABCHCTBA W CUCTEMBI II0 YCIOBUIO
3ala4uu, HCCICIAOBATH TIOJYYCHHOC PpCHICHUC W  OILCHHUBATDH

IpaBaOIIo a0 OHOCTh MOJIYYCHHBIX pPC3YJIbTAaTOB




YMeHue onepupoBaTh MNOHATHSAMH: (GHUTypa, TOYKa, OTPE3OK,
mnpsiMasi, Jiyd, JIOMaHas, YroJl, MHOIOYIOJIbHHK, TpPEYTOJIbHUK,
paBHOOEIPEHHBIH u PaBHOCTOPOHHUI TPEYIOJIbHUKH,
IOPSIMOYTOJIBHBIN TPEYTrOJbHUK, MEIuaHa, OMCCEKTpUca U BBICOTA
TPEYrOJbHUKA, YETBIPEXYTOJIbHUK, IapajuiesiorpaMmM, poMmo,
IPSIMOYIOJIBHUK,  KBaJApaT, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTejbHas; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMH (UTypamH;
YMEHHUE pelaTh 3aJ1a4, B TOM YUCIIE U3 NTOBCEHEBHOM JKM3HU, HA
HaxO)KJICHHE€ TEOMETPUYECKHX BEIMYMH C  [PUMEHEHUEM

M3Y4YEHHBIX CBOMCTB (Uryp u (hakToB

10

YMeHne onepupoBaTh MOHATHSIMHU: PAaBEHCTBO (HTYp, pPaBEHCTBO
TPEYroJIbHUKOB; TTAPAIUICTLHOCTD U IEPIIEHANKYISIPHOCTH TPSMBIX,
yroJl MEXIY TPSMBIMH, TEPICHIUKYISP, HAKIOHHAS, MPOCKIIHS,
nogobue  ¢uryp, TmNOAOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHTEIIEHO TOYKH M TPSMOIf; YMEHHE PacliO3HaBaTh PaBEHCTRBO,
CUMMETpUIO W moaobwe  duryp,  mapaieIbHOCTh |

MEPIEeHIUKYIIIPHOCTD NMPSAMBIX B OKPYKAIOIIEM MUPE

11

YMeHue omnepupoBaTh MNOHATUSMHU: JUIMHA, PACCTOSHUE, YroJl
(BenMuuHA yria, CHHYC U KOCHHYC yIJla TPEYTrOJbHHUKA), IJIOMIA/Ib;
YMEHHME OIICHMBaTh pa3Mepbl MpeIMeTOB U OOBEKTOB B
OKPY)KAIOIlleM MHUpE; YMEHHE MPUMEHATh (OpMYJbl MEepUMeTpa U
IUIONIAId MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M ILIOLIAAH
Kpyra, oObemMa NPSIMOYroJIbHOTO NapajuleNieNuIea; yMEHUE
IPUMEHSTh TPU3HAKU PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O
cyMMe yIJIOB TpPEeYroJjbHHUKa, TeopemMy [Mudaropa,
TPUTOHOMETPUYECKHUE COOTHOILIEHUS JJS BBIYHCICHUS JJIUH,

pacCTOSIHUH, TUIOIIAICH

12

Ymenue wuszo0paxarb IUIOCKME (GUIYppl U HUX KOMOWHAIMH,
IPOCTPAaHCTBEHHbIE (QUIYpbl OT PYKH, C TIOMOLIbI YEPTEKHBIX
MHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WIIH

CUMBOJIbHOMY OIIUCAHUTO

13

YMmenue OIICpHUpOBaTh IMOHATHAMHU: TMPAMOYrOJIbHAd CHUCTEMaA
KOOpAUHAT, KOOPAWHATBI TOYKH, BCKTOp, CyMMa BCKTOPOB,

NPOU3BCACHUC BCKTOpPAa HaA YHUCIO, CKaJKIPHOC IIPOU3BCACHHUC




BCKTOPOB; YMCHHUC HCIIOJIB30BAaTh BCKTOPBI W KOOPAWHATHI IJId
OpCACTAaBJICHUA JaHHBIX U PCIICHHUA 3a1a4, B TOM YUCIIC U3 APYTHUX

y4eOHBIX NMPEMETOB U PEAIbHON KU3HU

14

VYMmenne ONICpUPOBATh IOHATUAMMU: CTOJIOMKOBBIE U KpPYIr'OBBIC
IUarpaMMbl, TaOJUIBI, CpeIHee apu(METHUECKOe, MeIuaHa,
HanOoJIbIlIee U HAMMEHBIIIEe 3HAYCHUS, pa3Max YHCIOBOTO Habopa;
YMEHHME U3BJIEKaTb, WHTEPIPETUPOBATL U MPeoOpa30BbIBATh
nH(popMalnio, MPEeACTaBICHHYI0 B TabiuLax M Ha JAMarpaMMax,
OTPaXKAIOIIYI0 CBOWCTBA M XapaKTEPUCTHKU PEATBHBIX MPOIECCOB
u SIBJ'ICHI/II\/JI; YMCHHUE pacrio3HaBaTb HW3MCHYHMBLIC BCJIMYWHBI B

OKpYKaIoIlleM MUpe

15

YMeHue oneprupoBarh MOHATHSAMU: CIyJalHBIA OMBIT (CIy4alHbII
9KCIEPUMEHT), 3JIEMEHTapHOe COObITHE (dJIEMEHTApHBIA HCXON)
CITyJaifHOTO OIbITa, CIY4allHOE COOBITHE, BEPOSTHOCTh COOBITHS;
yYMEHHME HaXOJWUTh BEPOSTHOCTU CIy4allHBIX COOBITHH B OMBITAX C
PaBHOBO3MOKHBIMHU 3JIEMEHTapHBIMU COOBITHSIMU; YMEHHE pelIaTh
3aJa4u METOJIOM OPraHU30BaHHOIO Mepedopa U C MCIOJIb30BaHUEM
IIpaBUJIa YMHOKCHHUS; YMEHUE OLICHMBATh BEPOATHOCTH PEabHBIX
COOBITUH U SIBICHU, TOHUMATh POJIb NPAKTHYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHUH B OKpPYXKAalOIlEM MHPE M B JKU3HU;
3HaKOMCTBO C IOHATHEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEJI U €TO POJIbIO B MAaCCOBBIX ABJICHHUAX

16

YMeHne BBIOMPATh MOJIXOANIANA U3yYEHHBIH METO IS PEIICHUS
3a/1a4, TPHUBOJUTh MPUMEPHl MAaTEMATHUYECKUX 3aKOHOMEPHOCTEH
B TpUpPOJEC H OJKW3HH, paclo3HaBaTh NPOSBICHHE 3aKOHOB
MaTEeMaTHKUd B HMCKYCCTBE, OMHUCHIBATH OTAEIbHBIC BBIJAIOIIHECS
pe3ynbTaThl, IOJYYEHHBIE B XOJE pPAa3BUTUS MaTEeMAaTHKH Kak
HAyKH, MPHUBOJAUTH MPUMEPHl MATEMAaTUYECKUX OTKPBITHH U UX

aBTOPOB B OTEYECTBEHHOM U BCCMHpHOP’I HUCTOpUHN




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA

OI'D 1O MATEMATHKE
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS

1 Yucna v BBIYKCICHUS

1.1 Harypanbeublie u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

- OOBbIKHOBEHHBIE M JECATUYHbIE JpOOM, MPOLEHTH, OECKOHEUHbIE
' MEepUOANIECKUE APOOH

13 Panmonaneupie uncna. ApudmMeTnueckue Omepalud ¢ palroHaIbHBIMHU
' YUCJIaMH

- JelictButenbHpie uncna. ApugMeTHYecKue omnepanuu ¢ ACHCTBUTEILHBIMHI
' YUCIIaMH

s [TpubmmxE€HHBIC BBIYMCIICHHS, TPABHUJIa OKPYIJICHUS, TMPUKUIKA U OIEHKA
' pe3ynbTaTa BEIYUCICHUN

2 AnreOpandeckue BhIpaXKEHUs

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

59 Crenenp ¢ nensiM nokazareneM. CTeneHb C PalMOHAIBHBIM IMOKA3aTEJEM.
. CBoiicTBa cTENEHU

2.3 MHorousneHsl

2.4 AnrebOpaunveckas 1po0b

) s ApudMeTnuecknii  KOpeHb  HATypallbHOW  cTenmeHu.  JleWcTBuUs  C
' apupMeTUYECKUMU KOPHSIMH HaTypaJIbHON CTETIeHU
3 VYpaBHEHHUS 1 HEPABEHCTBA

21 Hensle u apoOHO-panmoHaibHble ypaBHeHHsS. CHUCTEMBI U COBOKYITHOCTH
' ypaBHEHUH

3s Lensle u apoOHO-panMoHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4

4 Uucnobie MOCIEI0BATEILHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33JaHUS MTOCIIEIOBATEILHOCTEN




Apudpmernueckass U reomerpuueckas mnporpeccuu. Dopmyna CIOXKHBIX

4.2
IIPOLIEHTOB
5 OyHKIMU
Oynknms, crmocoObl 3amanus ¢(yaknuu. [padux  ¢dyHkmuu. OO6nacTh
OTpeNeNieHnsT W MHOXECTBO 3HadeHWd Qyakouu. Hymm ¢yHknum.
5.1. [IpoMexxyTKH 3HAKOTOCTOSHCTBA. [IPOMEXYTKH MOHOTOHHOCTH (DYyHKIIWH.
Makcumymbl W MHHUMYMBl (QyHKIEH. HawmbGonpimiee ©u HanMeHbIee
3HaueHUe (PYHKIUU Ha IPOMEXKYTKE
6 KoopaunaTs! Ha psAMOM U INIOCKOCTH
6.1 KoopnunaTthnas npsmas
6.2 JlexkapToBbI KOOPAUHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 UX cBoiicTBa
7.2 TpeyronbHuK
7.3 MHOroyroJbHUKH
7.4 OKpYXHOCTb U KPYyT
7.5 N3Mepenne reoMeTpuyecKuX BeJIMYNH
7.6 BekTopsbl Ha mockocTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposTHocTh
8.3 KombOunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr
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