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HOACHUTEJIBHAS 3AIIMCKA

['eomeTpus Kak OJIMH U3 OCHOBHBIX PAa3/1€JI0B IIKOJIbHOM MAaTEMATUKH, UMEIOLIAN
CBOEH 1ebI0 00eCIeYnTh U3YYEHHE CBOICTB U pa3MepoB (QUIYp, UX OTHOIICHHUH U
B3aMMHOE PAacCIIOJIOKEHHUE, OIMPAETCA HA JIOTMYECKYIO, JOKA3aTENbHYK JIMHUIO.
IleHHOCTh W3yYEHHS TEOMETPUM HA YPOBHE OCHOBHOIO 0OIIEro o00pa3oBaHUA
3aKJII0YaeTCsl B TOM, YTO OOYYAIOIIMICA YUYUTCS MPOBOAUTH JIOKA3aTeJIbHBIC
pacCyXJeHusl, CTPOUTHh JIOTUYECKHUE YMO3aKIIOUCHUS, JI0Ka3blBaThb HWCTUHHBIC
YTBEPKACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJAUTH PACCYXKIACHUS «OT
IPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (GOPMYIUPOBATH OOpaTHBIC
YTBEPKIACHUS.

Btopoii 1enbl0 H3y4YeHUS] TEOMETPUHU SBISETCS MCIIOIB30BAHHE €€ Kak
WHCTPYMEHTA TPU PEIICHUM KaK MaTEeMAaTHYECKHUX, TaK W MPAKTHYECKUX 3ajad,
BCTPEYAIOIINUXCS B peanbHOM ®Ku3HU. OO0ydaronuics T0MKEH HAYYUThCS ONPEISTUTh
r€OMETPUUECKYIO0 (DUTYpPY, OMHCATh CJIOBAMHU JAHHBIM YEPTEXK WIU PUCYHOK, HAUTH
IUIONIA/Ib 3€MEJIBHOTO yYacTKa, PACCUUTATh HEOOXOUMYIO JJIMHY OMTOBOJIOKOHHOTO
Kabens win TpedyeMble pa3Mephl rapaxa st aBTOMOOWIIS. DTOMY COOTBETCTBYET
BTOpAasi, BBIYUCIUTENbHAS JIMHUS B H3ydeHUM reomeTpuu. lIpu pemenun 3anau
NPAKTUYECKOTO XapakTepa 00ydaroluiicss YIUTCS CTPOUTh MaTeMaTUYeCKUe MOAEIN
peanbHbIX JKMU3HEHHBIX CHUTyallMil, MPOBOJUTH BBIYUCIEHUS W  OLICHUBATH
aJIEKBaTHOCTH MOJIYYEHHOT'O PE3yJIbTata.

Kpaiine BaxkHO TOMUYEPKUBATH CBSI3M TEOMETPUM C JIPYTUMU YUEeOHBIMU
npeIMeTaMHu, MOTUBUPOBATh MCIIOJIb30BATh OMPENENICHUs TeOMETPUUECKUX GUTYp U
MOHSITHI, TEMOHCTPUPOBATH IPUMEHEHUE TTOJIYYCHHBIX YMEHUIA B (PU3HUKE U TEXHUKE.
Otu cBsizu Hambojee SIpko BUAHBI B Temax «Bekrtopb», «Tpuronomerpuueckue
COOTHOIIEHUs», «Meroa koopauHat» u «Teopema I[Tudaropar.

VYyeOnbiii kypc «['eoMeTpusi» BKIIOYACT CIEAYIOIIUE OCHOBHBIC pa3feibl
conmepxkanusi: «['eomerpuyeckue Gurypel W HX CBOMcTBa», «lI3mepenue
FEOMETPUYECKUX BEINYUHY, «/eKapTOBbl KOOPJAMHATHI HA MJIOCKOCTHY, «BEKTOpbI»,
«/IBmwxenus mnockocTny, «IIpeobpasoBanus mogo0ous».

Ha u3yuyenue yuebHoro kypca «I'eomerpusi» orBoaurcs 204 yaca: B 7 kiacce —
68 yacoB (2 yaca B Hezelo), B 8 kinacce — 68 yacoB (2 yaca B Hezienio), B 9 kiacce —
68 yacoB (2 yaca B HEJIEIIO).



COIAEPXAHUE YYHEBHOTI' O IIPEJIMETA

7 KIIACC

HavanpHbpie noHsTHA reomerpuu. Touka, mpsmasi, OTpPE30K, Jdyd. Yrou. Buasl
yrioB. BeprukanpHble U cMexHble yrabl. buccexktpuca yria. Jlomanas,
MHOTrOyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYISIPHOCTD MPSMBIX.

Cummetpuunbie ¢purypsl. OCHOBHBIE CBOMCTBa oceBOM cummeTpuu. IIpumepsl
CUMMETPHUH B OKPY’KAIOIIEM MHUPE.

OCHOBHBIE TOCTPOEHUSI C MOMOILIBK) LHUPKYJISd W JIMHEWKH. TpeyrojipHUK.
BricoTa, Mmennana, GuccekTpuca, MX CBOMCTBA.

PaBHOOeApeHHBIE W pPaBHOCTOPOHHUM  TpeyroibHUKU.  HepaBeHcTBO
TPEyroJIbHUKA.

CaolicTBa ¥ MpU3HAKK PABHOOEAPEHHOTO TpeyroyibHuKa. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa M NpU3HAKKU NapaJUIeIbHbIX OpsMbIX. CyMMa yIiiOB TPEYTOJbHHUKA.
BHemHue yriael TpeyrojibHUKA.

[IpsMoyronbHbId ~ TpeyroJbHUK. CBONCTBO  MEAUAHbl  MPSAMOYTOJIBHOTO
TPEYroJIbHUKA, NPOBEAEHHON K runoreHyse. [Ipu3Haku paBeHCTBA IPSIMOYTOJIbHBIX
TpeyroibHUKOB. [IpsIMOyToibHBIN TpeyroyibHUK ¢ yriaoM B 30°.

HepaBeHcTBa B reOMETpUU: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JUIMHE
JOMaHOM, TeopemMa o OoiyplieM yrie M OoJbllIel CTOPOHE TPEYroJbHUKA.
IlepnieHAUKyJIAp U HAKJIOHHAS.

['eomerpuueckoe wmecto Touek. buccekTtpuca yriia ©W - CEpeIMHHBIN
NEPIEHIUKYIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

OKpy>KHOCTb U KpyT, XOpJa U AUAMETP, UX CBOMCTBA. B3auMHOE pacrosioxKeHue
OKpYXHOCTH W mnpsamoin. KacarenpHas M cekymas K OKpYXHOCTH. OKpYy>KHOCTb,
BIIMCAaHHAas B yroJl. BnucanHas U onMcaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIACC

Yereipéxyronpauku. llapamnenorpamm, ero npu3Haku M CBOWCTBA. YacTHbIE
Clly4aW TapajieJorpaMMoB (TIPSIMOYTOJIbHUK, POMO, KBaapaT), WX NpPHU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKass Tpamenusi, €€ CBOHCTBA W MPU3HAKU.
[IpssmoyronpHas Tpaneuus.

Meton yasoenuss menuanbl. LlenTpanbHas cummerpus. Teopema @arneca u
TEOpEMA O MPOMOPUUOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYTroJbHHUKA U Tpaneuuu. LleHTp macc TpeyroibHuKa.

[logoOue TtpeyronbHUKOB, KO3pduimeHt mnoxodus. IlpuszHaku mnOHOOUS
TPEYTroiabHUKOB. [IpuMeHenne nono0us npu penieHuy NpakTHUYeCKUX 3a/1au.
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CaoiicTBa miomaneil reomerpuueckux ¢uryp. Dopmynsl s iomagU
TpEyrojbHUKa, Mapajuienorpamma, pomba u Ttpaneuuu. OTHOIIEHUE IUIOMIaACH
NoJ00HBIX GUryp.

Bpruuciienue miomaned TPEYroJbHUKOB U MHOTI'OYTOJIBHUKOB Ha KIIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa npu peueHun
MPAKTUYECKUX 3a]1a4.

CunyCc, KOCHMHYC, TaHI€HC OCTpPOrO yria NpsIMOYTOJIbHOTO TpPEYTroJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUTOHOMETpUYECKUE (DYHKIIUU YTIIOB
B 30, 45 u 60°.

Brincannble ¥ HEHTpAIBHBIE YTJIBI, YTOJ MEXAY KACATEIbHOU U XOPAOH. YTJIbI
MEXIY XOpJaMH W CEKylIUMHU. BNHCaHHbIE W OINKCAHHBIE YETBIPEXYTOJIbHUKH.
B3aumHoe pacnonoxenue AByX OKpyxkHocTed. Kacanue oxpyxkHocrteir. OOmue

KacaTeJIbHbIE K ABYM OKPY>KHOCTSIM.
9 KITIACC

Cunyc, kocunyc, Tanresc yrios oT 0 7o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJ1eCTBO. DOPMYIIbI IPUBEICHHUS.

Pemenue tpeyronbHukoB. Teopema KOCHHYCOB M Teopema CHUHYcOB. Pemienue
IPaKTUYECKUX 3a]1a4 C UCIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pazoBanue nmogodus. [lomodre COOTBETCTBEHHBIX IJIEMEHTOB.

Teopema 0 MPOU3BEECHUH OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEAECHUHN OTPE3KOB
CEKYLIUX, TEOPEMA O KBaJpaTe KacaTeJIbHOM.

BexTop, niuHa (MO1yIb) BEKTOPA, COHANPABICHHBIE BEKTOPHI, IPOTUBOIOI0KHO
HaIlpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpallin
HaJ BeKTopaMH. Pa3nokeHuWe BEKTOpa IO JBYM HEKOJJIMHEAPHBIM BEKTOpPAM.
Koopaunatel Bektopa. CKalsipHOE MPOU3BEACHUE BEKTOPOB, IMPUMEHEHHUE A
HAXOKJICHUSI JJIUH U YTJIOB.

JlekapTOoBbI KOOPAMHATHI HA IUIOCKOCTU. YPAaBHEHUS NPSIMOU U OKPYKHOCTH B
KOOpJMHATaX, IEPECCYeHHE OKPYKHOCTEW M NpsMbIX. MeTon KOOpAMHAT U €ro
IIPUMEHEHHE.

[IpaBunbpHBIE MHOTOYTOJIBHUKH. [[iIMHA OKpY>KHOCTH. ['pamycHast u paguaHHas
Mepa yria, BBIYUCICHHE IMH 1yT OKpYyXHOoCTel. [Inomane kpyra, cekropa, CErMeHTa.

JIBIDKEHUSI TIJIOCKOCTH U BHYTPEHHHE CHMMETpPUH GUryp (dJaeMeHTapHbIe
npeactasnenus). [lapannensHelii nepenoc. [ToBoporT.



IIJTAHUPYEMBIE ObGPA30OBATEJIbHBIE PE3YJIbTATDI

JIMUYHOCTHBIE PE3YJIbTATBI

JIndyHOCTHBIE  pe3yabTaTbl OCBOCHHUS IMpOrpaMMbl  ydyeOHOTro  Kypca
«I"'eomeTpus» XapaKTepU3YHOTCS:

1) naTpuoTHYecKoe BOCIMTAHHUE:

IPOSIBIEHUEM MHTEpECa K NPOLIJIOMY U HACTOSIIEMY POCCUMCKON MaTEMATHKH,
LHEHHOCTHBIM OTHOLIEHUEM K JIOCTUKEHHSIM POCCUHUCKUX MAaTEMATUKOB U POCCUMCKON
MAaTE€MAaTHYECKON MIKOJbI, K UCIIOJIB30BAHUIO 3THX JOCTWKEHHUI B JPYTHMX HayKax U
NPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBIMOJTHEHUIO OO0S3aHHOCTEW Tpa)KJIaHUHA W pealu3alud ero
npaB, IPEICTABICHUEM O MAaTEMAaTHUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3TUUHBIX
CTPYKTYp, SIBICHUH, MPOIEAYp TPaKJAHCKOro oOIIecTBa (HampuMmep, BBIOOPHI,
ONpOCHI), TOTOBHOCTBIO K OOCYXJCHHIO OSTHYECKUX MPOOJIeM, CBA3aHHBIX C
IPaKTUYECKUM IPUMEHEHHEM TOCTUKEHUI HAYKH, OCOBHAHUEM BaKHOCTU MOPAJIBHO-
ATUYECKUX MPUHIIMIIOB B AEATEIbHOCTU YUEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAHOBKOM Ha AaKTHBHOE YYacTH€ B pELICHUU IPAKTUYECKHUX 3a]ad
MaTEMaTU4YECKOM HAINPaBIECHHOCTH, OCO3HAaHUEM Ba)XHOCTH MaTE€MaTHYECKOI'O
o0pa3oBaHMs Ha MPOTSKEHUHM BCEH KU3HU JUIs YCIEIIHOW NpoQecCHOHANIbHON
JESITEIbHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HaHHBIM BBIOOPOM U
HOCTPOEHUEM HMHIUBUAYATbHONW TPAaeKTOpUMU O0Opa30oBaHUs U KUZHEHHBIX IIIAHOB C
y4ETOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTbIO K  SMOIIMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, pELIeHUl, pacCyX JACHUH, YMEHHIO BUIETh
MaTeMaTU4ECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpPHUEHTAMEW B JCATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS 4YEJIOBEKA, MPUPOIBI U
oOmiecTBa, TMOHMMAaHHEM MaTeMAaTUYeCKOM Hayku Kak c@epbl 4YeI0BEUeCKOM
NEATEIIbHOCTH, JTaloB €€ Pa3BUTUSA M 3HAYMMOCTH JUIS Pa3BUTUA LMBWIM3ALNH,
OBJIAJICHUEM S3BIKOM MAaT€MAaTUKM M MaTEMaTHYECKOW KyJIbTYpOM KaK CpEICTBOM
IIO3HAHUSA MHpPA, OBJAJACHUEM NPOCTEUIIMMH HAaBBIKAMH HCCIEAOBATEIBCKOU
NEeATEIIbHOCTH;

6) ¢usnyeckoe BocnuTaHUe, (opMHUpOBaHHE KYJbTYPBI 310POBbSI H
IMOLMOHATBHOIO 0JIArONOyYHs:



FOTOBHOCTBHIO TPUMEHATh MaTeMaTHUYECKHWE 3HAHUST B MHTEpPEcax CBOETO
3MI0POBBS,  BEICHUS  3JI0pOBOrO0  oOpa3a  KuU3HM  (340pOBOE  MHUTAHHUE,
cOaTaHCUPOBAHHBIN PEXKUM 3aHITUHN U OTIIbIXA, PETYyJsipHas (U3NYECKasi aKTUBHOCTD ),
c(hOpMUPOBAHHOCTHIO HaBbIKa pe(ICKCUM, MPU3HAHUEM CBOETO IMpaBa Ha OUIMOKY U
TaKOro0 )K€ MpaBa APYroro 4eJI0BeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIIMEH Ha MPUMEHEHHE MaTeMaTHYEeCKUX 3HAHUU NJI PEIICHUS 3a7ad B
00J1aCTU COXPaHHOCTHU OKPYXKAIOIIEeH Cpebl, TUIAHUPOBAHUS MOCTYIKOB U OLIEHKU UX
BO3MOJKHBIX TIOCJIEACTBUN JUIsI OKPYXAOIIEH Cpelbl, OCO3HAaHWEM TJI00aIbHOTO
XapaKTepa PKOJOTUUECKUX MPOOJIeM U MyTeH UX PEIICHHUS;

8) apanTauusi K M3MEHSIIOUIUMCSH YCJIOBHSAM COLUMAJIBHOW M TPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCIOBUSX HEOINPEICIEHHOCTH, TOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTHU 4Uepe3 MPAKTUYECKYHO JEATEeIbHOCTb, B TOM YHUCJIE
YMEHUE YUYUTHCS Yy APYTUX JIOJEH, MpUOOpeTaTh B COBMECTHOM JICSATEILHOCTH HOBBIC
3HAHUS, HABBIKU U KOMIIETCHIIUU U3 OIbITA JIPYTHUX;

HEOOXOAUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHWUH, B TOM YHCIE
dbopmMynupoBaTh UJCH, MOHITHS, TUIIOTE3bI 00 OOBEKTAX U SBICHUSIX, B TOM YHCIIC
paHee  HEM3BECTHBIX, OCO3HAaBaTh  JEPUIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEM, MJIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYallul0 KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTHUPOBATH TNPUHHUMAEMbIE
pelieHuss U JAeHCTBUS, (QOpPMyIUpPOBaTH M OIEHUBATH PHUCKUH M TOCIEICTBUSA,
(bopMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE Y4eOHbIE JeiicTBUS

ba3oBble Jornueckue AecTBUA:

e BBUIBIISAITH M XapaKTEPU30BaTh CYIICCTBEHHBIC NPHU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOIICHUN MEXIy MOHATUSIMU, (OPMYIHPOBATH
OTIpENICICHNs] ~ TOHATWUW,  yCTaHABIMBATh  CYIIECTBEHHBIM  TMpHU3HAK
KIaccu(UKaIMi, OCHOBAHUS Il OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCHpPUHUMATH,  (opMymupoBaTh U  TPEOOPA3OBBIBATH  CYXKIICHUS:
yTBEpAUTEIbHBIE W OTPUIATENIbHBIC, €IWHUYHBbIC, YacCTHbIE W OOIIHe,
YCIIOBHEIE;



BBISIBJISITh MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U POTUBOPEYUS B
(akTax, TaHHBIX, HAOMIOACHUSAX U YTBEPKICHUAX, Mpearatb KpUTEPUH IS
BBISBJIICHUS 3aKOHOMEPHOCTEN U NPOTUBOPECUYUN;

JIenaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX H
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;

pa30upaTh JOKa3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKICHUU (MpAMbIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSATENIbHO HECIIOXKHBIE J0Ka3aTelbCTBA
MaTeMaTU4eCKuX (PaKTOB, BBICTPAUBATh aPTyMEHTALMIO, IPUBOJUTH IPUMEPHI
U KOHTPIIpUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHUS;

BbIOMpaTh Ccroco0 pemieHus y4deOHOM 3agaun  (CpaBHUBATH HECKOJIBKO
BapUMaHTOB pEILECHUs, BbIOMpPATh Haubojee MNOAXOASIIIMA C  Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKUE AeiCTBUS.

UCIOJIb30BaTh BONPOCHI KaK MCCIENIOBATEIbCKUA HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BONPOCHI, (QUKCUPYIOIIME MPOTUBOpPEUHE, MpoOIeMy,
CaMOCTOSATEIILHO YCTaHABIMBATh UCKOMOE U JJaHHOE, (POPMUPOBATH THIIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

OPOBOAUTH IO CaMOCTOSTENBHO COCTaBIEHHOMY IUIaHY  HECIIOKHBIN
AKCIIEPUMEHT, HEOOJbIIOE HCCIEIOBAHUE IO YCTAaHOBJICHHMIO OCOOCHHOCTEU
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATENbHO (POpMYyNIHpOBaTH OOOOIIEHUS W BBIBOABI MO pPE3yJbTaTaM
NPOBEIEHHOTO HAOMIOJEHUs, WCCIEIOBaHUs, OIEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IIPOTHO3UPOBATH BO3MOXHOE pa3BUTHUE TMPOLECCA, a TAKKE BBbIABUTATh
NPEATNOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBIIATH HEJOCTATOYHOCTh ¥  HM30BITOYHOCTH HWH(POpPMAIUH, JIaHHBIX,
HEOOXOMMBIX JUTSl PEIICHUS 3a/1a4H,

BBIOMpATh, aAHAIM3UPOBATh, CHCTEMATU3UPOBATH H HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpeICTaBICHNUS;

BbIOMpaTh GOpMy MPEACTABICHHS HHPOPMAIIUU U WILTIOCTPUPOBATH PEIIacMbie
3aJlayu CXeMaMH, ThuarpaMmmMamMu, HHOU rpaduKoil 1 IX KOMOWHAITUSIMU;
OIICHMBATh HAAE&KHOCTh HMHPOPMAIMHM 10 KPUTEPHUSIM, MPEII0KCHHBIM
yduTesIeM Win chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIPUHUMATH U ()OPMYJUPOBATH CYX IEHUS B COOTBETCTBUU C YCJIOBUSMHU U
HEeIsIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BbIpaXXaTh CBOIO TOUKY 3PEHUS B
YCTHBIX U MHCbMEHHBIX TEKCTAX, 1aBaTh NOSICHEHUS MO XOAYy PEIICHU 3a/1a4H,
KOMMEHTHUPOBATH MOJIYYCHHBIN PE3YJIbTAT;



B XOJl¢ 0OCY’KIEHUs 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYKIAE€MOU TEMBI,
npoOJieMbl, pelraeMoil 3ajayu, BbICKA3bIBATh UJCH, HAIlCJICHHbIE Ha TOUCK
pelIeHNs, COTOCTaBIISITh CBOU CYXACHUS C CYXKJICHUSIMU JTPYTUX YYaCTHUKOB
nuasnora, 00HapyXKUBaTh Pa3IMUKMe U CXOJICTBO MO3UIIUNA, B KOPPEKTHOU (opme
(bopMynHpoOBaTh pPa3HOTIACHUS, CBOM BO3PAKEHUS;

e TMPENCTABISITh PE3YyJbTAThl PEUICHUS 3aJlaud, SKCIEPUMEHTAa, HCCIEeIOBaHUs,
IIPOEKTa, CaMOCTOSITEILbHO BBIOUpATh (hOpMaT BHICTYIUICHUSI C YUETOM 3ajay
MIPE3CHTAIIMU U OCOOCHHOCTEH ayIuTOPUH;

e TIOHHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMaHIHOW M WUHIUBUAYAIbHOM
paboTHI NP pPelICHUU YIeOHBIX MAaTEMAaTHUYECKUX 3a/1a4,

e TMPUHHUMATH II€JIb COBMECTHOM [EATEIIbHOCTH, IUJIAHUPOBATh OPraHU3AIUIO
COBMECTHOU pabOThI, pacrpeessTh BBl padoT, 10rOBapUBATHCS, 00CYKIaTh
MPOILIECC U Pe3yJIbTaT paboThl, 00001IaTh MHEHUS HECKOIBKHX JIIOJICH;

e Y4acTBOBaTh B IPynmoBbIX (popMax paboThl (00CYkaAeHUS, OOMEH MHEHHSIMU,

MO3TOBbIE€ IITYPMbl M JIPyTHU€), BBHINOJHATH CBOK YacTb pabOThl U

KOOPJIMHUPOBATh CBOU JICHCTBUSA C APYTHMH 4YJ€HAMHU KOMAaHJbl, OIICHUBATh

KauecTBO CBOETO BKJIaJa B  OOMUNA  MNPOAYKT TIO  KPUTEPHSIM,

c(hopMyJIMPOBAaHHBIM YUYaCTHUKAMH B3aHUMOCHCTBUSI.

PerynsiTuBHbIe YHHBepcaJbHbIe YueOHbIE AelicTBUSA

Camoopranusanus:

e CaMOCTOATEJILHO COCTaBJIATH IUIAH, AJTOPUTM pEUICHUSA 3aJaud (WM €ro
4acTh), BBIOMpATH CIIOCOO pelnieHus ¢ Y4ETOM HMMEIIINXCS PEeCypCcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apr'yMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pelieHnii ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

e BIJIAJICTh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS IpoIlecca M pe3ysibTaTa
pelIeHUs] MaTEMaTUYECKOM 3a1a4u;

e TIPEIBHUJIIETh TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYThH NPHU PEIICHUH 3aJayU,
BHOCHUTHh KOPPEKTHUBBI B JICATCIHBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
HalJICHHBIX OIIHUOOK, BRISBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE pE3yJbTaTa JECATEIbHOCTH IOCTABICHHOW LIEIU H
YCIOBUSM, OOBACHATh MNPUYUHBI JOCTHIKCHHUS WIM HEIOCTHXKCHUS IIeJH,
HAXOJIUTh ONMIMOKY, JaBaTh OLICHKY MPHOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 7 KJjacce OOydarolmUUCS TMOJYYUT CIEAYIOLIUE
MpEAMETHBIE PE3YJIbTATHI:



Pacno3naBaTh M3ydeHHbIE TEOMETPUUECKUE (PUTYPHI, OMPEALIATh UX B3AaUMHOE
pacroiokeHue, u3o0paxaTbh TeoOMETpUYecKHe (UTYpbl, BBIMOJHATh YEPTEKHU IO
YCIIOBUIO 3a1aud. MI3MepsATh JUHEHWHBIE U YIJIOBBIE BEIWYMHBI. Pemare 3amadyu Ha
BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYMH YTJIOB.

JlenaTth rpyOyI0 OLEHKY JIMHEHHBIX U YTJIOBBIX BEJUYUH MPEIMETOB B peaibHON
KU3HHU, pa3MEpPOB MPHUPOJIHBIX O0BEKTOB. Pasznuuarh pa3Mmepbl 3TUX OOBEKTOB IO
MOPSAJIKY BEJTUYMHBI.

CTpouTh 4ePTEXKHU K TECOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCs MpU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIB30BATh MPU3HAKU
U CBOMCTBa paBHOOEAPEHHBIX TPEYTOJILHUKOB IIPU PEIICHUH 3a]1a4.

[IpoBOUTE JOTMYECKUE PACCYKACHUS C MCIOJIb30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonp30BaThCsd MNpU3HAKAMH PABEHCTBA MPSIMOYTOJBHBIX TPEYroJIbHUKOB,
CBOWMCTBOM MEJIUAHBI, TPOBEAEHHON K TUIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA, B
pELICeHUU TEOMETPUUECKUX 3aay.

Onpenensate NapauieNbHOCTh MPSMBIX C MIOMOIIBIO YTIIOB, KOTOPbIE 00pa3yeT C
HUMM cekymas. OnpenensaTs NapauieibHOCTh MPAMBIX C IOMOIIBIO PaBEHCTBA
PacCTOSIHUN OT TOYEK OJHOM IPSAMOMU 10 TOUYEK APYroM MpsMOi.

Pemats 3aaun Ha kieTyaToit Oymare.

[TpoBOIUTH BBIYKMCIICHUS U HAXOUTh YUCIIOBbIE U OYKBEHHbIE 3HAYEHUS YTIIOB B
F€OMETPUUYECKUX 3aJa4aX C MCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB W
MHOTOYTOJIbHUKOB, CBOMCTB yIJOB, OOpa30BaHHBIX TMPU TMEPECECYCHUH JIBYX
NapajuIebHbIX NPSMBIX CEKylleW. Pemarps npakThueckue 3aJadyd HA HAXOXKICHUE
YTJIOB.

Bianerp mNOHATHEM TIE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEAEsaTh
OMCCEeKTPHCY yIiia U CEPEeIUHHBINA MEPIEeHIUKYISP K OTPE3KYy KaK IreOMETPUYECKHe
MecTa TOYEK.

@opMynUPOBaTh OIPEACICHUS OKPYKHOCTM M Kpyra, XOpAbl U JuaMmerpa
OKPY>KHOCTH, IOJIb30BATHCA UX CBOMCTBAMHU. YMETh NPUMEHATh 3T CBOWCTBA IPH
pELICHUH 3a1a4.

Biangerp mNOHATHEM ONMCAaHHOM OKOJO TPEYTOJbHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ 1eHTp. [lomb3oBaThcs (akTaMu O TOM, YTO OHMCCEKTPUCHI YTIIOB
TPEYrOJIbHUKA IIEPECEKAIOTCSI B OJHOM TOYKE, M O TOM, UYTO CEpPEIUHHBIE
MEPIIEHAUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJJHOW TOYKE.

Bianetp moHsATHEM KacaTeNbHOW K OKPYXKHOCTH, IOJIB30BAaTHCS TEOPEMOU O
MEPIIEHANKYJIAPHOCTH KacaTeJIbHON U paguyca, MPOBEAEHHOIO K TOYKE KACAHUSI.

[Tonp30BaThCsA NPOCTEUIIUMHU T€OMETPUIECKUMH HEPABEHCTBAMM, IOHUMATh UX
MMPAKTUYECKAN CMBICI.

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE IMTOCTPOEHHUSI C MOMOIIBK) LUPKYJIS U
JIMHEVKH.
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K xoniy oOyuenuss B 8 Kiacce oOydaromuicss TMOJTYYUT CIETYIOLIUE
MPEIMETHBIE PE3YJIbTATHI:

PacriozHaBaTh  OCHOBHBIE  BHUJABl  UYETBIPEXYTOJIBHUKOB, HX  AJIEMEHTHI,
MOJI30BAThCSl UX CBOWCTBAMM MPU PEIICHUH F'€OMETPUUECKHX 3a/1a4.

[IpyMeHsATh CBOMCTBA TOUKH MEPECEUEHUS] MEUaH TPEYTroJbHUKA (LIEHTpa MacC)
B PEIICHUH 3a]au.

Brnagets noHsTHeM cpeHel JIMHUM TPEYroJbHUKA U Tpamneluu, IPUMEHATh UX
CBOMWCTBA IIPU PELICHUU I'eoMeTpuuecKux 3anad. Ilons3zoBaTbes Teopemon Pasneca u
TEOPEMON O TPOMOPLHUOHANBHBIX OTpe3KaxX, MPUMEHATb UX I pelIeHus
NPAKTUYECKUX 3a7ad.

[IpyuMeHsATh MPU3HAKU MOAOOUS TPEYTrOJbHUKOB B PEUICHUU T'€OMETPUUYECKUX
3a/1ad.

[lonb3oBaThcst Teopemoit Iludaropa s pemieHUs TEeOMETPUUYECKUX U
npakTHYeckux 3a7ady. CTpOUTh MaTeMaTUYECKYI0 MOJIEIb B MPAKTHUYECKUX 3a/auax,
CaMOCTOSITEILHO JIeNIaTh YePTEXK U HAXOUTH COOTBETCTBYIOIIUE JTUHBI.

Bnagets moHATHAMHM CHHYCA, KOCHMHYCa M TaHre€HCa OCTpPOro yria
OPSIMOYTOJILHOTO TpeyroyibHUKa. [10nb30BaThCs ATUMHU TMOHATHUSMU JJIS pEUICHUS
NPAaKTUYECKUX 3aa4.

Boruncnars (pa3nuuHbIMU crioco0aMu) IUIOHIAAb TPEYroJbHUKA M IJIOLIATU
MHOTOYTOJIbHBIX (PUTyp (I0JIB3YsICh, II€ HEOOXOAUMO, KaJbKyJIsITopoM). [IpumeHsTh
MOJIYYEHHBIE YMEHUS B IPAKTUYECKUX 3a]1a4ax.

BraneTs MOHATHSMU BIIMCAHHOTO M IEHTPAIIBHOTO YTJIa, UCIIOJIb30BaTh TEOPEMBI
O BIIMCAHHBIX yTJax, YIJIlaX MEeX1y XOpJAaMHU (CEKYIIUMH) U Y€ MEXIy KacaTeIbHOU
Y XOPAOW MpU pElICHUH T€OMETPUUYECKUX 3a1a4.

Brnanerp MNOHATHEM OMNMCAHHOTO YETHIPEXYrOJIbHUKA, MPUMEHSATH CBOWMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PELICHUHU 3aa4.

[IpuMeHATh MOJNYyYEHHBIE 3HAHWS HA MPAKTHUKE — CTPOUTh MATEMAaTHYECKHE
MOJENH IS 3a]1a4 pEeAIbHOW KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIYUCIICHHS C
OpUMEHEHHEM ToJ0o0us U TPUTOHOMETpUM (TOJB3YSICh, TJ€ HEOOXOAMMO,
KaJIbKYJATOPOM).

K «koniy oOyuenus B 9 Kjacce o0OydalomUACS TMONYYUT CICAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUUYECKUE QYHKIIMH OCTPBIX YIJIOB, HAXOJUTh C UX MOMOIIBIO
pa3IUYHbIE 3JIEMEHTHI MPSIMOYTOJBHOIO TPEYTOJIbHUKA («PEIICHHE MPSIMOYTOJbHBIX
TPEYroJbHUKOBY). Haxonuts (C MOMOIIBIO KaldbKyJISTOpa) JIMHBI W YIJIBL JJIS
HETa0JIMYHBIX 3HAUCHUH.

[Tonp30BaTeCs (OopMysIaMH TPHUBEACHUS U OCHOBHBIM TPUTOHOMETPHYECKUM
TOXKJECTBOM JUII HAXOXACHHUS COOTHOLIEHUH MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMH.
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Hcnonb3oBaTh TEOPEMBbl CUHYCOB M KOCHHYCOB JUISl HAXOXICHUS Pa3IU4HbIX
AJIIEMEHTOB TPEYTOJIbHUKA («PEUIEHUE TPEYTOJIbHUKOBY ), IPUMEHSATh UX IIPH PEILICHUN
reOMETPUYECKHUX 3a]au.

Bnagets noustusMu npeoOpa3zoBaHusl MOJI00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX Guryp. [loap3oBarbest cBoOWCTBaMU MOJ00MS POU3BOIBHBIX PUTYDP, YMETh
BBIUMCIIATD JUIMHBI U HAXOAUTh YIUIbl y MoAoOHBIX ¢uryp. [IpumeHsTs cBoiicTBa
no00us B MPAKTUYECKUX 3a7adyax. YMETh MPUBOAUTH IPUMEPHI MOJOOHBIX QUTYD B
OKpYXaloIleM MHUpE.

[lonb3oBaThCs TEOpEMAaMH O MPOU3BEIECHUU OTPE3KOB XOPHA, O MPOU3BEACHUU
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelbHOM.

[lonb3oBaThCs BEKTOpaMHU, IMOHUMATh HX TE€OMETPUUECKUH U (U3UYECKUi
CMBICII, IPUMEHSTh UX B PELICHUU T€OMETPUYECKUX U Pu3nueckux 3anad. [IpumeHsth
CKaJIIpHOE MPOU3BEICHNE BEKTOPOB JJI HAXOKICHUS JIJIMH U YTJIOB.

[Tonb30oBaThCS METOAOM KOOPJMHAT Ha IUIOCKOCTH, IPUMEHSTh €r0 B PEIICHUU
reOMETPUYECKUX U MPAKTUYECKHUX 3a/1a4.

Brnagets NOHATHSMU TPAaBUIBHOTO MHOTOYTOJIbBHUKA, JJIMHBI OKPYXHOCTH,
JUTMHBI TyTU OKPY>KHOCTH U paJIMaHHON MEPHI yTiia, YMETh BBIUUCIATH IJIONIAb Kpyra
u ero yactei. [[pumMeHsTh moiy4eHHble YMEHUS B MPAKTUYECKUX 3a/layax.

Haxomute ocu (Mau UEHTPBI) CUMMETPUU (QUTYp, NPUMEHSTH JABMKCHUS
IUIOCKOCTH B MPOCTEHIINX CIydasX.

[IpuMeHATh NONy4YeHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTeMaTHYECKHE
MOJIENH Ui 3a]]a4 peajbHOM JKU3HU U NMPOBOAUTH COOTBETCTBYIOINE BBIUYUCIIEHUS C
OpPUMEHEHUEM TMOA00MS M TPUTOHOMETpUYECKUX (YHKUIUN (IIONb3yACh, TIe
HE00X0AUMO, KaJIbKYJIITOPOM).
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TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThl padoTsbI
pecypcsl
[Ipocreimme reome eCKHe
poct UI/IHII/I reoMeTpuyeckue puryper u BuGmorexa LIOK
1 nX CBOMCTBA. MI3MepeHne reomeTpudecKux 14
https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6moreka [IOK
2 T 22 1
PEYrobHiId https://m.edsoo.ru/7f415e2e
3 [TapannenpHbIe NPSIMBIE, CyMMa yIJIOB 14 1 bubnuoreka [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OkpyxXHOCTb U Kpyr. ['eoMeTpruueckue 14 1 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
5 I1 606 7 4 1
OBTOPCHHUE, ODODIICHIE SHATHH https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0
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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 KUIIACC

KosnnuyectBo 4yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
. bubnuorexa [JOK
1 q 12 1
CTRIPEXYTOTRHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MIPOMOPIIMOHAIBHBIX OTpe3Kax, M0JI00HbIE 15 1 brbmmorexa [OK
P ’ https://m.edsoo.ru/7f417e18
TPEYTrOJIBHUKH
[Tnomane. Haxoxnenne momanei
3 Tpe HIOJ'IHI)HI/IKOB " JI\I/IHOFO OJfSHHBIX ¢ur 14 1 bubamorexa [JOK
peyr r P https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HbIX puryp
4 Teopema IIudaropa u Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHbie
5 OTHMCAHHBIE YETHIPEXYTOJIbHUKH. 13 1 bubnuoreka [IOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
bu6mmoreka [IOK
6 II 606 i 4 1
OBTOPCHHUE, OOODIICHIE SHATHH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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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

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iejioB U TeM uudpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnuorexa [JOK
CHUHYCOB. PenieHne TpeyrojJbHIKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3zoBanue nmonobus. Metpuueckue 10 1 bubnnorexa [JOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
3 B 12 1
SITOPH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
4 9 1
JlexkapTOBBI KOOPMHATHI HA TUIOCKOCTH httos://m.edsoo.ru/7f41a12¢
[IpaBunbHBIE MHOTOYTOJIBHUKH. JlJTHHA
5 OKPYXHOCTH U TUIOIIAIb Kpyra 8 bubmorexa TOK
Py Hl HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanei
bu6mmoreka [IOK
6 6
JIBIDKEHNS LIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 7 5 bu6mmoreka [IOK
3HaHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOr0 .
0o0pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOI'O 00111ero 00pa3oBaHus
pe3yJbTaTa
6 I'eomerpus
PacrioznaBath W3ydeHHBIC T€OMETpPHYCCKHE (DUTYPBHI, OMPEACIATh UX
B3aUMHOE€ pACIOJIOKEHHE, H300pakaTh TeOMEeTpudeckue (QUrypsl,
6.1 BBITIOJTHATh YEPTEKU 10 YCIOBHUIO 3a7add. M3mepsTh TUHCHHBIE |
YIJIOBBIC BEIMUMHBI. Pemrate 3amaun Ha BBIYUCIICHUE JUTHH OTPE3KOB U
BEJIUYHH YTJIOB
Jlenate rpyOyI0 OIEHKY JIMHEWHBIX W YTJIOBBIX BEJIMYWH MPEIMETOB B
6.2 peanbHOM XKU3HU, pa3MEPOB MTPUPOTHBIX 00BEKTOB. PaznuyaTh pa3mepsl
3TUX 0OBEKTOB MO MOPSAJIKY BEIIUYMHBI
6.3 CTpouTh 4epTEKU K TEOMETPUUECKHUM 3a]1a4am
[Tonb3oBaTbesi MpU3HAKaMU PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BAThH
6.4 IPU3HAKU M CBOMCTBA PaBHOOEIPEHHBIX TPEYTrOJIbHUKOB MPH PEIICHUU
3a1au
65 [IpoBomuTh  JOrMYECKHE  PACCYyXICHHS  C  HCIOJIb30BAHHEM
' FeOMETPUUECKUX TEOPEM
[Tonb3oBatbes MpU3HAKaMu paBeHCTBA IPSIMOYTOJIbHBIX
6.6 TPEYrOJbHUKOB, CBOMCTBOM MeIUaHbl, MPOBEIEHHOW K TUIIOTEHY3e
HPSIMOYTOJIBHOTO TPEYroJIbHUKA, B PEIIEHUU T€OMETPUUYECKHIX 3312
Onpenenars MapaieIbHOCTh MPSMBIX C MOMOIIBIO YIIIOB, KOTOpBIE
6.7 obpa3yer ¢ HUMH cekymas. OnpenensiTh NapajuieIbHOCTh MPSMBIX C
' MOMOII[BI0 PABEHCTBA PACCTOSHHUM OT TOUEK OJHOM MPSMOM IO TOYEK
APYrou mpsmMou
6.8 Pemats 3a1auun Ha KiieT4aToil Oymare
6.9 [TpoBOIUTH BEIYMCIIEHUS M HAXOJUTH YHUCIOBBIE U OYKBEHHbIE 3HAUCHUS
' YIJI0B B T€OMETPUYECKUX 3aJadaX C HCIOJIb30BaHUEM CYMMBI YTIIOB

16




TPEYroJIbHUKOB U MHOTOYI'OJIbHUKOB, CBOMCTB YIJIOB, 0Opa30BaHHBIX
IIpU IIEPECEUYECHMM JBYX MapajUICNIbHBIX NPSIMBIX cekyuied. Pemars

MPAKTUYCCKUC 3a/la41 Ha HAXOXKJACHUC YI'JIOB

6.10

BitageTs noHATHEM M€OMETPUYECKOIO MECTA TOYEK. Y METh OIIPEACIATh
OMCCEKTpUCY YIJla U CEPEeIMHHBIN NEepHEeHIUKYISpP K OTPE3Ky Kak

TCOMETPHUUICCKUC MECTA TOUYCK

6.11

@opMyIHPOBATH ONPEIEICHUS OKPYKHOCTH U KPyra, XOpAbl X THAMETPA
OKPYXKHOCTH, II0JIb30BaTbCA HMX CBOMCTBAMU. YMETh INPUMEHSATH 3TH

CBOMCTBA IPU PEIICHUHU 3a/1a4

6.12

Biagete NOHATHEM ONMCAaHHOM OKOJIO TPEYrOJbHUKA OKPYKHOCTH,
yMeTb HaxoauTb €€ ueHTp. [lonb3oBarbes (akramu O TOM, 4YTO
OMCCEKTPHUCHI YTJIOB TPEYroJIbHUKA MEPECEKatOTCsl B OAHOM TOYKE, U O
TOM, YTO CEpPEAUHHBIE MEPIECHAMUKYISAPHl K CTOPOHAM TPEYroJbHUKA

MEePECEKAIOTCS B OJTHOM TOUKE

6.13

Bnagerp mnoHsATHEM KacaTeNbHOHM K OKPY)KHOCTH, IIOJIb30BaThCs
TEOpEMOM O MNEePHEHIUKYISIPHOCTH KacaTeJbHOM M paauyca,

HpOBe)IéHHOFO K TOYKE KaCaHUus

6.14

[Tonb3oBaTbcst MPOCTEHIIMMH T€OMETPUYECKUMH  HEpPaBEHCTBaMHU,

IIOHUMATh UX HpaKTI/I‘IGCKI/Iﬁ CMBICJI

6.15

[IpoBOIUTH OCHOBHBIE TE€OMETPUYECKUE TOCTPOEHUS C TOMOIIBIO

LHUPKYJIA U JIMHEHKHU

8 KUIACC

Kon
NpoBepPsSieMOro
pe3yJabTaTa

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJLHOM NPOrPaMMbl OCHOBHOTI'0 0011Iero 00pa3oBaHus

6

I'eomerpus

6.1

Pacrio3naBaTte OCHOBHBIE BHJIbI tleT]’:»IpéXYl"OJ’I]&»HI/IKOB, HnX OSJICMCHTHI,

M0JIb30BAThCS UX CBOMCTBAMU IIpu pCUICHNU I'€OMCTPHUYICCKUX 3aJaY

6.2

HpI/IMeHSITL CBOMCTBA TOYKHU nepeceucHuss McEauaH TpeYroJbHUKaA

(meHTpa Macc) B peleHu  3a1a4

6.3

Bnagers mnoHsATHEM cpeL[Heﬁ JIMHUW TpPEYroJIbHUKa W TpallCliuu,

NPUMCHATE HX CBOMCTBA npu pemiCcHUN TCOMETPUUCCKUX 3aaad.
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ITons3oBarbes Teopemont Paneca U TEOPEMON O NPONOPLUUOHAIBHBIX

OTPE3Kax, MPUMCHATH UX JJISA pCHICHUA NPAKTUYICCKUX 3alaYd

6.4

[IpumeHsaTh NpU3HAKM [OAOOMST  TPEYTOJIBHUKOB B  PEILICHUU

TCOMCECTPHUUICCKUX 3ada1d

6.5

[Tone3oBaTbes Teopemoii [ludaropa st pemeHuss TeOMETPHUECKUX H
IMMPAKTUYCCKUX 3aJa4. CTpOI/ITL MaTE€MaTUYCCKYIO MOACIIb B
IMPAKTUYCCKUX 3aJadax, CaMOCTOATCIBbHO OCJIaTbhb qepTém U HaXOJUThb

COOTBCTCTBYIOIIHEC NJIMHBI

6.6

Biagets NmOHATHSAMHM CHHYCa, KOCMHYCAa M TaHI€HCa OCTPOrO Yyrja
MIPSIMOYT'OJIBHOTO TPEYroJIbHUKA. 110J1630BaThCSA 3TUMH MOHATUAMHU IS

PEIICHHUA MMPAKTUYCCKUX 3ada4

6.7

Beruucnsate (pa3nMuHBIME  CHIOCOOAMU) TIIJIOMIAAL TPEYTOJbHUKA W
IUIOUIAAM  MHOTOYTOJbHBIX (uryp (moJsib3ysich, rAe HeoOX0auMo,
KalbKynaTopoM). IIpuMeHATs mojydeHHbIE YMEHHSI B NPAKTUYECKHX

3a7a4ax

6.8

BrageTs MOHATHSMYU BIMCAHHOTO M IIEHTPAIBHOTO yTila, UCTIOIH30BaTh
TEOPEMBI O BIHMCAHHBIX Yrjax, yrilax MexAy XopJamH (CeKylUUMH) U
yrie MexXay KacaTeJbHOW M XOPIOW IpU pEeHIeHUH TeOMETPHUYECKHX

3a1a4

6.9

BJ'Ia,Z[eTB IIOHATHUEM OIIMCAHHOI'O IICTBIpéX}’l"OJ'II)HI/IKEl, IPUMCHSITH

CBOMCTBA OMUCAHHOTO YETHIPEXYrOJbHUKA MIPU PEIICHUH 3a1a4

6.10

HpI/IMeHHTB IIOJIYYCHHBIC 3HaHHA Ha IIPAaKTHUKE — CTPOUTH
MaTeMaTHU4YCCKHUE MOJACIIN IJIA 3aJad peaﬂbHOfI JKU3HHU U IIPOBOJUTDH
COOTBCTCTBYHOIIHUEC  BBIYMCIICHHUA C IIPUMCHCHUEM HO,Z[O6I/I$I n

TPUTOHOMETPHH (IIOJIB3YSICh, TJI€ HEOOXOAUMO, KAIbKYIISITOPOM)

9 KJIACC

Kon
NpoBepPsSieMOro
pe3yJibTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUUCCKUC (bYHKHHH OCTPBIX YI'JIOB, HAXOOUTH C UX

IMOMOIIBIKO PA3JIMIHBIC JJICMCHTBHI MPAMOYTOJIBHOT'O TpPEYrOJIbHUKA
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(«perreHue NpsMOYTOJIbHBIX TPEYT0JIbHUKOBY). HaxoauTts (¢ noMo1ibro

KaJIbKYJISATOPA) UTMHBI U YTJIbI 17151 HETaOJIMYHbBIX 3HAUCHHU I

6.2

[Tonp30BatbCs bopmynamu [IPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKJIECTBOM [UISl HAXOXKJICHUSI COOTHOIIEHUMU

MCKAY TPUTOHOMCTPUYCCKUMH BCIMUYNHAMU

6.3

Hcnonp30Bare TEOpPEMBI CHHYCOB M KOCHUHYCOB [UISl HAXOXKICHHS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYrOJbHUKOBY),

IMPUMCHATH UX IIPU PCIICHUHN 'COMCTPHUICCKUX 3a/1a4

6.4

Bnagerp mnonsTHsIMM TpeoOpazoBaHUs MOJOOMUS, COOTBETCTBEHHBIX
aieMeHTOB MoJ00HbIX (uryp. Ilonb3oBaTbest CBOMCTBAMH TOA00US
MPOU3BOJBHBIX (PUTYpP, YMETh BBIYHCIATH JJIMHBI U HAXOJUTH YTJIbI Y
nono0OHbIX ¢uryp. IIpuMeHsTh CBOWCTBA MOJAOOMS B MPAKTHYECKUX
3ajayax. YMeTb NPUBOJUTH MPUMEPHI MOJOOHBIX (GUTYp B

OKpYKaIoIlleM MUpe

6.5

[Monb3oBaThcss TeEOpeMaMH O MPOU3BEJCHUH OTPE3KOB XOpA, O

MIPOU3BEICHUH OTPE3KOB CEKYIUX, O KBaJpaTe KacaTeIbHON

6.6

[lonb3oBaTbcsi BEKTOpaMM, TIOHMMAaTh MX TIEOMETPUYECKUA U
(bu3nueckuit CMbICH, TPUMEHATh UX B PEIICHUU T€OMETPUUYECKUX M
¢busnueckux 3amad. [IpuMeHSATH CKalsipHOE NMPOU3BEACHHUE BEKTOPOB

JJId HAaXOXACHUA IJIWH U YTIJIOB

6.7

Ilonp30BaThCs MCTOAOM KOOpAMWHAT Ha INIOCKOCTH, IIPUMCHATH €0 B

PEIICHNHU TCOMETPHUICCKUX U MPAKTUYCCKUX 3aaa4

6.8

BJ'Ia,Z[eTB IIOHATHUAMUA IIpaBUJIBHOI'O MHOT'OYI'OJIbHHKA, JJIMHBI
OKPYXHOCTH, JJIMHBI AYT' OKPYKHOCTHU U paHHaHHOﬁ MCPBI yIJjia, YMCTb
BBIUUCIIATE IUVIOMIAAb Kpyra MU €ro JacTeu. HpI/IMeHHTB MOJIYYCHHBIC

YMCHHS B IPAKTUYCCKHUX 3a/ladax

6.9

Haxoaute ocu nnu LHCHTPbI CUMMCTPHHA (1)I/Il"yp, IIPUMCHATH IBUKXCHHA

IIJIOCKOCTH B HpOCTCfII.HPIX cirydyasax

6.10

[IpuMeHsAT, TONyYeHHBIE 3HAHUS Ha TMpPaKTHUKE — CTPOUTH
MaTeMaTHYECKUE MOJENN JUIS 3aJad peaJbHOW XU3HHM U NPOBOJIUTH
COOTBETCTBYIOLIIME BBIUUCICHHS C NPUMEHEHHEM TOoJ00us U
TPUTOHOMETPUYECKHX (YHKUMH (MONB3ysich, TIA€ HE00X0IuMO,

KaJIbKYISATOPOM)
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INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
6 I'eomerpus
HavaneHble nonstus reometpun. Touka, npsimasi, OTpe30k, Jdy4. YroJ. Buabl
6.1 yrioB. BeprukanbHele M cMexHbIE yribl. buccekrpuca yrina. Jlomanas,
MHOTrOyrojbpHUK. [lapamiensHOCTh U epIeHAUKYISIPHOCTD IPSIMbIX
6.9 Cummerpuunble purypsl. OCHOBHBIE CBOMCTBa oceBoM cummeTpuu. [Ipumepst
' CUMMETPHUHU B OKPYKAIOILIEM MHUPE
6.3 OcCHOBHBIE TIOCTPOCHHSI C MOMOUIbIO HUPKYJAS U JUHEHKU. TpeyrosibHUK.
' BricoTa, meaunana, OuccekTpurca, UX CBOMCTBA
6.4 PaBHOOepeHHBIE W pAaBHOCTOPOHHUM  TpeyroibHUKU. HepaBeHCTBO
' TPEYroJIbHUKA
6.5 CBoiicTBa U MPU3HAKKU PaBHOOEIPEHHOTO TpeyroiabHuKa. [Ipn3Haku paBeHcTBa
' TPEYTroJIbHUKOB
6.5 CBolicTBa U MPU3HAKU MapajuIebHBIX NpsiMbIX. CyMMa yriloB TPEYroJabHHUKA.
' Bremnue yriel TpeyrojbHUKa
[IpsimoyronpHblii  TpeyroabHUK. (CBOWCTBO MeEIWaHbl MPSAMOYTOJBHOIO
6.7 TPEYroJbHUKA, MNPOBEIEHHONM K runorteHy3e. lIpu3zHaku paBeHcTBa
' IPSIMOYTOJIBHBIX TPEYrOJIbHUKOB. 1IpSIMOYTOJIBHBIN TPEYroiabHUK C YIJIOM B
30°
HepaBencTBa B reomMeTpuu: HEPaBEHCTBO TPEYTrOJIbHUKA, HEPABEHCTBO O
6.8 JUTHHE JIOMAaHOMU, TeopeMa 0 OOJIBIIIEM yIJIe U OOJIBIIICH CTOPOHE TPEYTOJIbHUKA.
[lepnieHquKynsip ¥ HaKJIOHHAS
6.9 ['eomeTpuueckoe Mecto TOuYeK. buccektpuca yria ©  CepeMHHBIN
' NEPHEHANKYJISAP K OTPE3KY KaK F€OMETPUUYECKHE MECTA TOUYEK
OKpy)XHOCTb U KpyI, XopJa M JuaMerp, HuX cBoiictBa. B3aumuoe
6.10 paclojoKEHUE OKpY)KHOCTH U npsMol. KacarenbHads u cekymas K
OKPY>KHOCTH
611 OxpyXHOCTb, BIHCaHHas B yroj. BrucaHHas M oOnMCaHHas OKPYKHOCTH
' TPEYTrOJIbHUKA
8 KIIACC
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Kon IIpoBepsiemMblii 31eMEeHT COEepPKAHUSA
6 I'eomerpus
6.1 UYerplpéxyrosbHuku. [lapamenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpssmoyronbpHUK, poMO, KBajipaT, UX IPU3HAKU U CBOMCTBA
6.3 Tpaneuwus, paBHoOOKast Tparmenus, e€ CBOWCTBA U MpU3HaKu. [IpsmoyrosibHas
' Tpaneuus
6.4 Meron ynBoenuss menuasbl. LleHTpanbHas cummerpus. Teopema Daneca u
' TE€OopeMa O MPOMOPLHUOHAIBHBIX OTPE3KAX
6.5 CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. LlenTp macc TpeyroiabHuKa
6.6 [Togo6ue TpeyronbHUKOB, Ko3(hduuueHT mnomodus. IlpuzHaku mnonoOus
' TpeYroJabHUKOB. [IpruMenenue nogo0us npu pemeHny NpakTHIecKuX 3a1au
6.7 DopMyItbl 1715 TUIOIIAAN TPEYTOJIbHHKA, TTapajuieiorpaMMa, poM0Oa 1 Tparneun
6.8 CpoiictBa miomiaged reomerpudeckux ¢uryp. OTHoOLIeHHE IUIOIIAAeH
' MoI00HBIX puUTyp
6.9 Brruncnenue mioniaze TpeyroabHUKOB M MHOTOYTOJIBHUKOB Ha KIIETYATOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopembl I[ludaropa npu pemeHnn
' MIPAKTUYECKUX 3a/a4
CuHyc, KOCHHYC, TQHT€HC OCTpPOrO yIjla IMPSMOYTOJIBHOIO TpPEYyrojbHHKA.
6.11 OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO. TpuUroHomerpuieckue GyHKINU
yriioB B 30°, 45° u 60°
6.12 BrincanHble ¥ LIEHTpaJIbHBIE YIJIBI, YTOJI MEX/y KacaTelIbHOW U XOpJAOH. YTkl
' MEXy XOpJaMH U CEKYIIUMHU
6.13 Brircannblie v onMCaHHbIE YETHIPEXYTONbHUKI
6.14 B3aumMHoe pacnosioxeHnue 1Byx okpykHoctell. Kacanue okpyxnocteir. O6mue
' KacaTeJbHbIE K IBYM OKPY)KHOCTSIM
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
6 I'eomerpus
61 Cunyc, kocunyc, TanreHc yrio oT 0 g0 180°. OCHOBHOE TPUTOHOMETPUUECKOE
. TOXKJ1ECTBO. POpMYJIbI IPUBEACHUS
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Pewmenne tpeyronpHukoB. Teopema KOCHHYCOB M T€OpeMa CHHYCOB. Pemienue

0.2 MIPaKTUYECKUX 33]1a4 C UCII0JIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB
6.3 [Ipeo6pazoBanne nompoous. [TogoOre COOTBETCTBEHHBIX 3JICMEHTOB
6.4 Teopema o mpousBeAEHUN OTPE3KOB XOPJ, TEOPEMBI O NPOU3BEAECHUN OTPE3KOB
' CEKYILUX, TEOPEMa O KBaJpaTe KacaTeJIbHOU
Bexrop, nnuHa (MOAyJib) BEKTOpa, COHAIIPABIEHHBIE BEKTOPbI, IIPOTUBOIIOI0XKHO
65 HaIlpaBJICHHbIE BEKTOPbI, KOJIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB,
' omepanuuy Haja BeKTOopamH. Pa3znoxkeHue BeKTopa MO JBYM HEKOJUIMHEAPHBIM
BEKTOpam
66 Koopnunats!l BekTopa. CkansipHOE NMPOU3BEACHHUE BEKTOPOB, MPUMEHEHHUE IS
' HaX0XJECHUS JUIMH U YTIIOB
JlexapTOBBI KOOpAMHATBHI HA IJIOCKOCTH. YPABHEHHUs NPSMON M OKPYKHOCTH B
6.7 KOOpJIMHATaX, NepecedeHre OKPY>KHOCTeH M IpsIMbIX. MeToJ KOOpAUHAT U €ro
MIpUMEHEHHE
6.8 [IpaBuIBHBIE MHOTOYTOJIBHUKH
6.9 JuHa okpyxHocTU. ['pagycHas U paguaHHas Mepa yria, BBIYUCIEHHUE JUIUH JIyT
' OKpPY>KHOCTEU
6.10 [Tmomanp kpyra, CeKTopa, cerMeHTa
611 JIBI)KEHUS IUIOCKOCTM W BHYTPEHHHME CUMMETpUM (uryp (3IeMeHTapHbIe

npeactasieHus). [lapannenpusiii nepenoc. [ToBopot
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MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOEHUS
OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOT'O 00111er0
o0pa3zoBanusi Ha ocHoBe ®I'OC

YMeHHe OmnepupoBaTh MOHATUAMHU: MHOYKECTBO, II0JMHOKECTBO,
omepanuy HajJ MHOXKECTBAMH; YMEHHE ONEpUPOBaTh MOHIATUIMHU: Tpad,
CBS3HBIA Tpad, AepeBO, LMKI, NPUMEHATh UX IMPH PEUICHUM 3a/ad;
YMEHHUE HCIOJIb30BaTh Ipaduyeckoe IMPEeICTABICHHE MHOXECTB JUIS
OIIMCAHUsl pEaJbHBbIX MPOLECCOB M SBJICHUM, IIPU PELICHUM 33J1a4 U3

JIPYrux y4eOHbIX IPEeIMETOB

YMeHHe onepupoBaTh MOHATUIAMU: ONpPEAENIEHHE, aKCMOMa, TeopeMma,
JI0OKa3aTelIbCcTBO; YMEHHME pPAClO3HAaBATh HWCTUHHBIE W  JIOXKHBIE
BBICKA3bIBAHUS, IPUBOJIUTH IIPUMEPBI W KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBaAHUA U OTPHULIAHWA BBICKa3bIBAHUH

YMeHue omnepupoBaTh NOHATHUAMHU: HATypajdbHOE YHCIIO, MPOCTOE U
COCTaBHOE YHCJO, JETUMOCTb HATypaJbHBIX YHUCEN, MpPHU3HAKU
JEIMMOCTH, IEJI0€ YHUCIO, MOAYJb 4YHCa, OOBIKHOBEHHas Ipo0b U
necsiTuyHasi ApoOb, CTaHAAPTHBIM BUJ YHCIA, pAllMOHAJIbHOE YHCIIO,
UPpPALMOHATIFHOE YHCIO, apU(PMETHUYECKUN KBAJpaTHBI KOPEHB;
YMEHHE BBIMOJIHATH JCHCTBUS C YUCIAMU, CPABHUBATh U YIOPSAI0UNBATH
yyclia, MPEACTaBIATh YMCIAa HAa KOOPAWHATHOW NPSIMON, OKPYIJIATH

quciia; YMCHHUEC A€1aTh NPUKUIAKY U OLCHKY PE3yJibTaTa BBIYMCIICHHUI

YMeHue omepupoBaTh MOHATUSMHU: CTENEHb C IENbIM IOKa3aTeseM,
apudmeTuyecKuil KBaJpaTHBIH KOpPEHb, MHOTOYIIEH, anredpandeckas
Ipo0Ob, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HaTypallbHON CTEleHH
OoJbIIe €IUHUIBI, YMEHHE BBINOJIHATH pPAcy€Thl 1Mo (opmynam,
npeoOpa3oBaHus LETBIX, JAPOOHO-PAIlMOHATBHBIX BBIPAKEHUH WU
BBIPXKEHUH C KOPHSAMHU, PA3I0KEHHE MHOTOYIEHA Ha MHOXKHUTEINH, B TOM
YHClie C WCIOJIb30BaHHEeM (OpMya pa3HOCTH KBAJApaTOB M KBajpara

CYMMBI U pa3HOCTH

YmMmenue ONCpHUpOBaTh IMOHATHUAMU: YUCIIOBOC PAaBCHCTBO, YPABHCHUC C

OJIHOH nepeMeHHoﬁ, YUCJIOBOC  HCPABCHCTBO, HCPAaBCHCTBO C
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IIEPEMEHHOM; YMEHUE pELIaTh JIMHEWHbIE W KBaApaTHbIE ypaBHEHHS,
IPOOHO-PAIMOHANBHEIE YPAaBHEHUS C OJHOW MEPEMEHHOU, CHUCTEMBI
JIBYX JIMHEWHBIX YPaBHEHWM, JINHEHHBIE HEPABEHCTBA M UX CHUCTEMBI,
KBaJIpaTHbIE ¥  JPOOHO-pallMOHANbHBIC HEPABEHCTBA C  OJIHOM
MIEPEMEHHOM, B TOM YHUCJIE MIPU PEIICHUH 33]1a4 U3 APYTUX NPEIMETOB U
MPAKTUYECKUX 3a7a4; YMEHHUE UCIIOJIb30BaTh KOOPINHATHYIO NMPAMYIO U
KOOPJMHATHYIO IIJIOCKOCTh JJIsi HM300pa)K€HUsl pElleHUN YpaBHEHUH,

HEPABCHCTB U CUCTEM

YMeHue onepupoBarh HNOHATUSAMU: QYHKIUS, rpapuk QyHKUIWU, HYIU
(YHKIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, POMEXYTKHU BO3pacTaHus,
yObIBaHUs, HauOoJIbllIeE ¥ HAUMEHbLIEe 3HAUYCHUS (DYHKIMH; yMEHUE
ONEepUpPOBaTh MOHATUAMM: MpsiMas NPONOPLUUOHAIBHOCTb, JIMHEHHas
GbyHKIMSA, KBagpaTuyHass (yHKIUS, oOpaTHas MpPONOPLUUOHAIBHOCTD,
napabosia, rumepbosia; yMEHHE CTPOUTh TIpa@UKU  (QYHKIHH,
WCTIONb30BaTh TpauKu Uil OMpEAENICHUs CBOWCTB TIPOIIECCOB U
3aBUCHUMOCTEH, IJIsl pelIeHus 3a7ad U3 JPYruxX y4yeOHbBIX NMPEAMETOB U

peaIbHOM KU3HU; YMEHHE BbIpakaTh (pOopMyliaMu 3aBUCUMOCTH MEXY

BEITMYMHAMHU
Ymenue OIepupoOBaTh MOHATHSMHU: MOCJIEIOBATEILHOCTb,
apudmernyeckass U TeOMETpUYECKass  IPOTPECCHH;  yMEHUE

WCIOJIb30BaTh CBOMCTBA IMOCJENOBATEIbHOCTEH, (GOPMYIbl CYMMBI U
oOlIero 4ieHa MpU pelIeHWH 33Jay, B TOM UHWCIE 3ajad U3 JIPYrux

y4eOHBIX MPEAMETOB U PEATLHOM KU3ZHU

VYmenune peliaTth 3aaa4u pa3HbIX TUIIOB (B TOM YHCJIC HAa IPOUCHTHI, J0JIN
N 4aCTH, ABHKXCHHC, pa60Ty, LOEHY TOBapOB U CTOMMOCTBH ITIOKYIIOK H
YyCIyr, HAJIOT'H, 3a1a4u U3 obnactu YIIpaBJICHHUS JINYHBIMU U ceMeHHBIMU
(I)I/IHchaMI/I); YMCEHUEC COCTABJISATH BBIPAKCHUA, YPDABHCHH A, HCPABCHCTBA
" CUCTEMBI 110 YCIIOBHUIO 3aJla4M, UCCJICA0BATH IOJYYCHHOC PCHICHUC U

OLCHUBATH HpaBI[OHOI[O6HOCTB MOJIYYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh HNOHATHAMM: (PUrypa, TOUKa, OTPE30K, Mpsmasd,
7yd, IOMaHasi, yroj, MHOTOYTr OJIbHUK, TPEYT0OJIbHUK, paBHOOEIPEHHBIN U
PaBHOCTOPOHHHMM  TPEYroJIbHUKH, HPSIMOYTOJIbHBIM  TPEyroJibHUK,
MenuaHa, OMCCEKTpHCa M BbICOTa TPEYroJIbHUKA, YeTBIPEXYTOJbHHUK,
napaujienorpaMM, pomO, HpPSIMOYTOJIBHUK, KBaJpaT, Tpameuus;
OKPY>KHOCTb, KpYI, KacaTejabHas; 3HAaKOMCTBO C NPOCTPAHCTBEHHBIMU

(I)I/Il“ypaMI/I; YMCHUC pCIIATh 3aJa4yud, B TOM YUCIC H3 IMOBCEIHEBHOM
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JKU3HU, Ha HAXOXKIACHUC TCOMCTPUUYCCKUX BCIWYHUH C IPUMCHCHHCM

M3YYEHHBIX CBOMCTB (UTYp U (PakToB

10

YMeHue omnepupoBaTh MOHSATHSAMH: PaBEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJIbHUKOB; IapaJUICIbHOCTh W IEPIEHIUKYISIPHOCTD IPSMBIX,
YroJd MEXAY NpsIMbIMH, MEPIECHIUKYIAP, HAKIOHHAs, IIPOEKIu,
noooue Guryp, mogoOHbIe TPEYrOIbHUKH, CHMMETPHS OTHOCUTEIHHO
TOYKM M TNPSAMOW; YMEHHE PACIIO3HABATH PABEHCTBO, CUMMETPHUIO U
nojnobue QGuryp, mapaiebHOCTh W MEPHEHIUKYISIPHOCTD MPSIMBIX B

OKpY’KaIoIlleM MUpe

11

YMeHnue onepupoBaTh MOHATHAMMU: JIJIMHA, PACCTOSIHUE, YroJl (BeIMYMHA
yria, CHHYC M KOCHHYC Yrja TpeyrojbHHKA), IUIOIIa]b; YMEHHE
OIICHMBATh pa3Mepbl NMPEAMETOB M OOBEKTOB B OKPYXKAIOUIEM MHPE;
yMEHHE  TNpUMEHATh  (GOopMyabl  MepumMeTpa W IUIOHIaau
MHOTOYT'OJIbHUKOB, JUIMHBI OKPY)KHOCTH W IUIOIIaJM Kpyra, obobema
MPSIMOYTOJIBHOTO NApAJIENIENUIEAA; YMEHUE IPUMEHATh NPHU3HAKH
PaBEHCTBA TPEYrOJBbHHUKOB, TEOPEMY O CyYMME YIVIOB TPEYTOJIbHHKA,
teopeMy Iludaropa, TpUroHOMETpUYECKHE COOTHOIIEHUS IS

BBIUMCIICHUS JUTMH, PACCTOSTHUM, TUTOIIAACH

12

YMenne wu300paxkaTh IUIOCKME (QUTYpBl W HUX KOMOWHAIWH,
MPOCTPAaHCTBEHHbIE (QUTYpPHl OT pPYKH, C TOMOIIBI0 YEePTEKHBIX
WHCTPYMEHTOB ¥ DJJICKTPOHHBIX CPEICTB TI0 TEKCTOBOMY WJIH

CUMBOJIbHOMY OITMCAHHIO

13

VYmenune OIICPHUPOBATDH INOHATUSAMU: MMpsAMOYTOJIbHAsA CHUCTCMa
KOOpJAUHAT, KOOPAUHATBI TOYKH, BEKTOp, CyMMa BEKTOPOB,
IMPOU3BCACHUEC BEKTOPA HA YHUCIIO, CKAJIAPHOC IMPOU3BCACHNEC BEKTOPOB;
YMCHHC HCIIOJIb30BATHL BCKTOPBI U KOOPAHWHATHI I IPCEACTABJICHHUA
JAaHHBIX U PCIICHUS 3aa4, B TOM YUCJIC U3 APYIrUX y‘le6HLIX npeaMcTOB

Y pEATBHOU KU3HU

14

YMeHue omnepupoBaTh IMOHATHSMHU: CTOJIOMKOBBIE U KPYTOBBIE
qMarpaMMbl, — TaOnuupl, cpenHee — apupMeTHYEecKoe,  MeHMaHa,
HauOoJIplllee W HaUMEHblIee 3HAYCHMs, pa3Max YHCIOBOTO Habopa;
yMEHUE  U3BJEKaTb, WHTEPHOPETUpOBaTb U  IpeoOpa3oBHIBAThH
UHpOpMaLIMIO, TPEACTaBIEHHYI0 B Ta0iaMIax M Ha JUarpaMmax,
OTpPaXKarollyl0 CBOMCTBA M XapaKTEPUCTUKH PEalbHBIX IPOLECCOB U
SABJICHUI; yMEHHME pacro3HaBaTh M3MEHYMBBIC  BEJIMYMHBI B

OKpYyKaromeM MUpe
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15

YMeHue ornepupoBaTh MOHSATHUSAMU: CIIyYalHBIA OMNBIT (CIy4alHBIN
SKCIIEPUMEHT), 3JEMEHTApHOE COOBITHE (DJIEMEHTApHBIM HMCXON)
CIIy4ailHOTO OIIbITa, CIy4YailHOEe COOBITHE, BEPOSITHOCTh COOBITHS;
YMEHHE HAXOJUTh BEPOSITHOCTH CIyYalHBIX COOBITUH B OMBITAX C
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU COOBITHSIMU; YMEHHUE peIlaTh
3a/layd METOJIOM OpraHM30BaHHOIO Iepedopa M C HCIO0JIb30BAHUEM
npaBujia YMHOXXCHHS; YMEHHE OIEHWBATh BEPOSITHOCTU PEATbHBIX
COOBITUN W SIBJICHUN, TOHUMATh POJIb MPAKTUYECKUA TOCTOBEPHBIX H
MaJIOBEPOSITHBIX COOBITUN B OKPYXKAIOIIIEM MUPE U B )KU3HU; 3HAKOMCTBO
C TIOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIINX

YHUCCII U €T0 POJIBKO B MACCOBBIX SABJICHUAX

16

YMenue BbIOMpaTh MOAXOIAMIMM H3y4EHHBIH METOJ Ui pelIeHUs
3a/1a4d, NPHUBOJUTH NPHUMEPbl MATEMATHYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HU, PACIO3HABATH MPOSIBICHNE 3aKOHOB MATEMATHKHU B
HACKYCCTBE, OIMCHIBATh OTHEJIbHBIE  BBIJAIOIINECS  PE3YNbTAThI,
MIOJyYEHHBbIE B XOJE PA3BUTHS MATEMATHKU KaK HAYKH, IPHUBOJUTH
MIPUMEPBI MATEMATHYECKUX OTKPBITHM U X aBTOPOB B OTE€YECTBEHHOU U

BCEMUPHOU UCTOPUH
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HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

1 Yucna v BRIYKCICHUS

1.1 Harypanenbie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI

1o OOBIKHOBEHHBIC U JICCATUYHBIC IPOOH, IPOIICHTHI, 0ECKOHEYHBIE TICPHUONICCKUE
. npobu

1.3 PannonaneHblie yncna. ApudmMerndeckue onepanuy ¢ palMoOHaIbHBIMU YUCIIaMU

14 JelictButenbHple uynciaa. ApudMeTHYECKHE OTepalud C JeHCTBUTEIbHBIMU
' quciaMu

Le [Ipubmx€HHBIE BBIYUCIICHUS, TpPaBWIA OKPYIJICHUS, TPUKUIKA M OIEHKa
. pe3yJbTaTa BBIYMCIECHUN
2 AnreOpandecKkrie BRIpaXKeHHS

2.1 BbykBeHHbIe BhIpaKeHUS (BBIPAKECHUS C TICPEMEHHBIMH )

29 Crenenp ¢ uenbiM mnokazateneM. CTemeHb C pallOHaJIbHBIM TOKa3aTelIeM.
' CBoiicTBa cTENEHN

2.3 MHorousneHbl

2.4 AnrebOpaunveckas 1po0b

”E ApubmMeTnuecknii KOpeHb HATYpaJIbHOU cTeneHu. JleiicTBus ¢ apudMeTHIeCKUMHU
' KOPHSIMHU HAaTypaJIbHOW CTENECHU
3 VYpaBHEeHHS 1 HEPABEHCTBA

31 Hensle u apoOHO-panmoHanbHble YypaBHeHHS. CHCTEMbl U COBOKYIMHOCTH
. ypaBHEHUH

39 Lensle u apoOHO-panMoHalbHBIE HepaBeHCTBA. CHUCTEMBI U COBOKYIMHOCTH
. HEPaBEHCTB

3.3 Pemrenne TekCcTOBBIX 3aa4

4 Uucnossle MOCIE10BATEIbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33JaHUS MTOCIIEIOBATEILHOCTEN

42 Apudmernueckas U TeoMeTpuueckas mporpeccud. Dopmyna  CIOKHBIX
. IIPOLIEHTOB
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OyHKINU

Oynkius, cnocoOsl 3aaanus Gyakiun. ['padux Gpynkunn. OGmacTs onpeneneHus

U MHOXECTBO 3HaueHW ¢ynkuun. Hymm  ¢yakoun.  Ipomexyrku

5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBl WU
MUHUMYMBI (yHKnuu. HawmOonpiee W HamMmeHblee 3Ha4YeHHE (QYHKIUU Ha
MIPOMEKYTKE

6 Koopaunats! Ha IpsAMOM U INIOCKOCTH

6.1 Koopnunathas npsimas

6.2 JlexapToBbI KOOPAWHATHI HA TJIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue purypsl 1 Ux cBoicTBa

7.2 TpeyronbHuk

7.3 MHOToyrojasHIUKU

1.4 OKpyXHOCTb U KpyT

7.5 N3mepenue reoMeTpuyecKiX BEIUUNH

7.6 BekTops! Ha I0CKOCTH

8 BeposTHOCTB U cTaTHCTHKA

8.1 OmnucarenbHas CTaTUCTUKA

8.2 BepostHocTh

8.3 Kombunartopuka

8.4 MHoxecTBa

8.5 I'padmr
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