[Tpunoxenue Ne 1 k OOIT OOO MBOY COII Ne 22,
yTB. nipuka3zoM aupexkropa MbBOY COII Ne 22
ot 23.06.2025 Ne 299-0

PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«I'eomeTpus»
(0a3oBbIN YPOBEHD)
OCHOBHOI'0O 00IIIEro 00pa3oBaHUs

CpPOK pean3aliy NporpaMmmel — 3 roaa

(8 Oeticmeyroujell pedaxkyuu)

(ID 7225793)

PaccMoTpeHno Ha 3aceaHNM METOAMYECKOTO OObETMHEHUS YUUTeNeH
MPEIMETOB €CTECTBEHHOHAYYHOTO IIHKJIa, MPoToKoI oT 31.05.2025 Ne 6

CormacoBaHo ¢ 3aMeCTHTENIeM JUpEKTOopa 1mo yueOHou padore 31.05.2025

Oneneropck

2025



HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamMma 1o yuyeOHoMy Kypcy «I'eoMmeTpus» cocTaBieHa B
HOJIHOM COOTBETCTBUH C:

- ®DepaepanbHOl  00pa30BaTENbHON  IPOrpaMMOM  OCHOBHOTO  OOIIETO
oOpa3oBaHMsI, YTBEPKIACHHON MpHUKa3oM MUHUCTEPCTBA MPOCBELICHUS
Poccuiickoit ®enepanmm ot 18.05.2023 No 370 "OO6 yTBepkaCHUU
denepanbHOM  00pa3oBaTeIbHOM  MpPOrpaMMbl  OCHOBHOIO  OOLIETo
oOpa3oBaHus" (C W3MEHEHUSMH, BHECEHHBIMM NpUKa30oM MuHHCTEpCTBA
npocsenienust Poccuiickoit @eneparuu ot 01.02.2024 Ne 62, ot 19.04.2024
Ne 171, ot 09.10.2024 Ne 704).

['eomeTpusi KaKk OJAMH M3 OCHOBHBIX PAa3[€jIOB IIKOJbHOM MaTeMaTHKH,
UMEIOIINIA CBOEH LENbI0 00ECIEeUnTh M3YyYEHUE CBOMCTB U pa3sMeEpPOB (PUTYp, UX
OTHOIIEHWM W B3aUMHOE PACIOJIOXKEHHUE, ONUPACTCSI Ha  JIOTUYECKYIO,
JIOKA3aTeNbHYI0 JUHHIO. [[EeHHOCTh M3y4YeHHs T€OMETPUM HA YPOBHE OCHOBHOIO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACA YUYUTCS IPOBOJIUTD
JI0KA3aTEJIbHBIE PACCYXKIEHHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS, TOKAa3bIBATh
WCTUHHBIC YTBEPXKJICHHUS W CTPOUTH KOHTPHPUMEPHI K JIOKHBIM, TNPOBOJIUTH
pacCyXJI€HusT «OT TPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPU3HAKOB,
dhopmMyIHpoBaTh OOpaTHBIE YTBEPKIACHUS.

BTropoii 1enp0 u3ydeHuss T€OMETPUM SBJSETCS HCHOJIB30BaHUME €€ Kak
WHCTPYMEHTA NpPHU PEUIEHUU KaK MATEeMaTUYECKUX, TaK U TMPAKTUYECKHX 3ajiad,
BCTpEYAOUIMXCsl B peansbHOM ku3HM. OOydaromuiicss AOHKEH HayYUThCS
OMPENIeIUTh TeOMETPUUYECKYIO (PUTYpy, OMHCAaTh CJIOBaMHU JaHHBIA 4YEepTEX WU
PUCYHOK, HAWUTH TUIOMIAb 3€MEJIBHOTO YYacTKa, paCCUYUTaTh HEOOXOAUMYIO JUTUHY
ONTOBOJIOKOHHOTO KaOenss wiu TpeOdyeMmble pa3Mephbl Tapaxa i aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpPAasi, BHIUMCIUTEIbHAS JIMHHUS B U3YUYCHUU T'E€OMETPHUH.
[Ipu pemieHun 3aga4 MPaKTUYECKOTO XapakTepa OOydYaroIIUNCsS YYUTCS CTPOUTH
MAaTEMATUYECKUE MOJEIM PEaJbHbIX JKU3HCHHBIX CUTyallMd, MPOBOIUTH
BBIYUCJICHUS U OLICHUBATH aJICKBATHOCTh MOJYYEHHOTO PE3YIIbTATA.

Kpaiine BaxHO TOMYEPKUBATH CBS3M TEOMETPUU C JPYTUMH YUCOHBIMH
npeaMeTaMu, MOTUBUPOBATh MCIIOIL30BaTh OMPEICIICHUSI TEOMETPUUECKUX (QUTYD
U TIOHATHUM, JIEMOHCTPUPOBATH MPUMEHEHHUE MOJYYCHHBIX YMEHHU B (U3MKE U
TeXHUKEe. OTH CBA3W HaumOoyiee SIPKO BUIHBI B TeMax «BekTopsi»,
«Tpuronomerpuueckne CcooTHOWEHUs», «Meron koopauHat»y U «Teopema
[Tudaropar.

VYueOubiii kypc «l'eomeTpus» BKIIOYAET CIEAYIOIIUE OCHOBHBIE pa3ieiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl U ux cBoHcTBa», «W3mepenue



F€OMETPUYECKUX  BEJIIMYMH», «/leKapTOBbl ~KOOpAMHATBI HAa IUIOCKOCTHUY,
«BexTopey, «JIBrmkeHus miockoctuy, «lIpeodpazoBanus mogoous».

Pabouass mporpamma mo yue6HOMY Kypcy «['eomerpusi» dopmupyercs c
yuetoM paboueid mporpammbl Bocmutanuss MBOY COII Ne22. Dta paborta
OCYILECTBIISIETCS B CEIyIOMUX (hopMax:

[ToOyxnenue oOywaronmxcs coOM0gaTh HAa YpOKe OOLIECHpPUHATHIC
HOpPMBI  TIOBEJICHMs,  MpaBUjia  OOIIEHUS  CO  CTaplIMMH
(megaroruyecKMMu pabOTHUKAMHK) U CBEPCTHUKAMH (00YUYaIOIIUMUCS ),
MPUHIUIBI Y4€OHON AUCIUIUIMHBI U CAMOOPTaHU3AIUH.

[IpuBnedyenre BHUMaHHUS OOYYAIOMIMXCA K IIEHHOCTHOMY AacHEKTy
U3y4aeMbIX Ha ypOKax NpeIMETOB, IBJICHUI, COOBITHI Uepes:

— JIEMOHCTpaluio o0ydJaroumMcs MPUMEPOB OTBETCTBEHHOTO,
TPKIAHCKOTO TIOBEJACHUS, TIPOSBIICHHUS YCTOBEKOIIOOUS U
T00pOCEePACYHOCTH,

— oOparieHre BHUMaHUS Ha SIPKUX JeSTeNIeld HayKH, CBSI3aHHBIX C
U3y4aeMbIMH B JaHHBIM MOMEHT TE€MaMH, Ha TOT BKJIAJ,
KOTOpPbI OHM BHECIW B pa3BUTHE HaIlled CTpaHbl U MHpa, HA
JIOCTOMHBIE TMOAPAXKaHUS MPUMEPHI UX YKU3HH, HA MOTHUBBI HUX
MOCTYIIKOB;

— WCTOJB30BAHME Ha ypokax WHGOpMAINK, 3aTparuBaroIien
BaKHBIE COIMAIIbHBIC, HDABCTBEHHBIC, STHICCKHE BOITPOCHI.
Hcnonb30BaHWE  BOCIMUTATENBHBIX  BO3MOXXHOCTEU  COJAEpPKAHUSA
y4eOHOro npeamMera st GOpMUPOBAHUS Y O0YyHAOUTUXCS POCCUMCKUX
TPaJAMIIMOHHBIX  JTyXOBHO-HPABCTBEHHBIX U  COIMOKYJIBTYPHBIX
IIEHHOCTEN Yepe3 Moa00p COOTBETCTBYIOIIUX TEKCTOB ISl UTCHUS,

MPOOJIEMHBIX CUTYAIHH N7t 00CYKICHHS B KJIacce.

NuaunuupoBanue OOCYXXJICHHH, BBICKa3bIBAHUM CBOCTO MHEHWUS,
BBIPAOOTKH CBOETO JIMYHOCTHOT'O OTHOIIICHUS K U3y4aeMbIM COOBITHSM,
SIBJICHHSIM, JIUIIAM, MPOU3BEICHUSIM XYJI0KCCTBEHHON JUTEPATyphl U
UCKYCCTBA.

BxiroueHue B ypoOK HUIPOBBIX MPOIEAYP, KOTOPBIC ITOMOTAIOT
NoJAJIep)KaTh MOTHBAIIUIO OOYYAIONMUXCS K TOJYYEHUIO 3HAHUH,
HaJQKUBAHUIO TO3UTHUBHBIX MEXKJIWYHOCTHBIX OTHOIICHUW B KJacce,
MIOMOTAIOT YCTAaHOBJICHUIO J0OpOKeIaTeIbHOU aTMOC(hephl BO BpeMs
ypOKa.

[Ipumenenne Ha  ypoKe  HMHTEPAaKTHBHBIX  (opM  paboTHI,
CTUMYJIMPYIOIIMX ITO3HABATCIIBHYI0 MOTHBAIIMIO O0YJAFOIITXCS.



— Ilpumenenne rpymnmnoBoii paboTel WiIM pabOTBl B Mapax, KOTOpbIE
CHOCOOCTBYIOT  Pa3BUTHIO  HAaBBIKOB  KOMaHJHOW  paboThl |
B3aMMOJICHCTBHIO C APYTUMH 00YYaIOIIMHCH.

— Bribop u ucnonbp3oBaHKE HA YPOKAX METOA0OB, METOIMK, TEXHOJIOTHUH,
OKa3bIBAIOUINX BOCIUTATENbHOE BO3JCWCTBME HAa JUYHOCTH B
COOTBETCTBUHM C BOCIHTATEIBHBIM HJICAIOM, IETbI0 U 33aJa4aMu
BOCTIMTAHUS.

— MuunuupoBaHue H TMOAJCPKKA HCCIIEAOBATENLCKON NEATENbHOCTH
IIKOJILHUKOB B (OopMe  BKIIOYEHUS B  YPOK  Pa3IUYHBIX
UCCIIEIOBATENbCKUX 3aJaHUi, YTO J1aeT BO3MOKHOCTh OOYYaroIuMCs
nproOpecTd HAaBBIKM CaMOCTOSATENBHOTO DELICHHS TEOPEeTHUECKOM
npo0JsieMbl, T€HEpUPOBaHUSA U O(OpPMIIEHUS COOCTBEHHBIX THUIIOTE3,
YB@KUTEIBHOTO  OTHOIIEHUS K UYyXUM HJeAM, ITyOJIMYHOTO
BBICTYIUICHHS, ApTyMEHTUPOBAHMSI W OTCTaWBaHUS CBOCH TOUYKH
3pEeHHUS.

— YcTaHOBIIEHHE YBaXHUTEIbHBIX, JIOBEPUTEIBHBIX, HE(HOPMaTbHBIX
OTHOIIICHWH MEXAY YYHTEIEeM W YYCHHKaMH, CO3JaHHE Ha YpOKax
HIMOLIMOHAIBHO-KOM(OPTHOM CpPEIbI.

OOmiee 4KCIO YacoB, OTBEAEHHBIX [IJIi HW3Y4YEHHS Y4yeOHOro Kypca
«I"'eometpusi» cormacHo yuebnomy 1iany B MBOY COI Ne22, cocrasnsier 204
yaca: B 7 kjiacce — 68 dacoB (2 yaca B Hefen0), B 8 kiacce — 68 yacoB (2 daca B
HeJelno), B 9 kiracce — 68 yacoB (2 yaca B HEACIIO).



COJEPXXAHME YYEBHOI'O ITPEIMETA
7 KUIIACC

HavaneHble noHATHA reoMeTpud. Touka, psMasi, OTPE30K, JIyd. YToi. Buasl
yrioB. BepTukanbHble M CMexHbIE yIUIBl. buccekrpuca yria. Jlomanas,
MHOT'OYroJIbHUK. [[apaiinenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

CummetpruuHble  Qurypsl. (OCHOBHBIE CBOHCTBa OCEBOMl CHUMMETPHH.
IIprMepbl CUMMETPHUU B OKPYKAIOLEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C IOMOIIBIO LHUPKYJIS U JIMHEWKHU. TpeyrojbHUK.
Bricota, Menuana, OuccekTpuca, uxX CBOMCTBA.

PaBHOOEpEeHHBIE M  pPAaBHOCTOPOHHMUN  TpeyrojpHUKH. HepaBeHCTBO
TPEYTrOJIbHHUKA.

CpoiicTBa ¥ TNpU3HAKU PABHOOEAPEHHOTO TpeyrojibHUKa. llpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiICTBa ¥ IPU3HAKY NapAJUIEIbHBIX NPAMbIX. CyMMa yrjioB TPEyroOJbHHKA.
BnenrHue yriel TpeyroyibHUKA.

[IpssMOyTrOJIbHBIA ~ TpeyroiabHUK. (CBOWCTBO MEIHWAHBI MPSAMOYTOJIBHOIO
TPEYroJIbHUKA,  IPOBEAEHHOM K  runoreHyse.  lIpu3Haku  paBeHCTBa
MPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrONBbHBIN TPEYrOJIBHUK € yIiIoM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yriie U OOJbLIEH CTOPOHE TPEYroJbHHUKA.
[leprieHIUKYIISAp ¥ HAKIOHHAS.

['eomerpuueckoe MecTo TOYeK. buccekrpuca yria W CEpeOUHHBIN
MEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTp W Kpyr, XOpAa M JUaMeTp, HMX CBOWCTBAa. B3amMHOe
PacCIIOIOKEHUE OKPYKHOCTH M mpsiMoM. KacarenbHast M ceKylnass K OKpPYKHOCTH.
OKpyXHOCTb, BIHCAaHHAs B Yroi. BrnucanHas W onuMcaHHas OKPYXHOCTH
TPEYTOJIbHHUKA.

8 KIIACC

Yereipéxyronpauku. [lapannenorpamm, ero npusHaku U cBoucTBa. YacTHbie
cllydau MapajuieiorpaMMoB (IIPSIMOYTOJIbHUK, pOMO, KBaApar), UX MPU3HAKU U



cBoiicTBa. Tpamenusi, paBHOOOKas Tpameuus, €€ CBOHCTBA M MPHU3HAKU.
[IpssMoyroJsibHas Tpaneuus.

Meron ynBoenuss menuansl. Llentpanbnas cummerpus. Teopema daneca n
TEOpEMa O IPOMOPLUUOHAIIBHBIX OTPE3KaAX.

CpenHue MTMHUM TPEYroJIbHUKA U Tparneunu. LIeHTp macc TpeyroiabHuKa.

[Togobue TtpeyronpbHUKOB, Kodhdumuent mnomodus. I[lpusHaku momoOus
TpeyrojabHUKOB. [IpumMeHeHue mogo0usl MpU pelIeHNH MPAKTUIECKUX 3a/1ad.

CpoiicTBa miomajael reomerpudeckux ¢uryp. PopMynbl A IUIOLIAAH
TpPEYroJibHUKa, MapajuienorpamMma, pom6a u Tpanenuu. OTHOIIEHUE IJIoIaIeH
oA0OHBIX GUTYP.

Brruncnenue niomniaaen TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJI€TYATOU
oymare.

Teopema Iludaropa. Ilpumenenune teopembl [ludaropa npu pernieHUH
MPAKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOr0 yrila NPSIMOYTOJIBHOTO TPEYTOJbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpPUrOHOMETpHUYECKHE (DYHKIIMU
yrioB B 30, 45 n 60°.

BrnucaHHble W IEHTpalbHBIE YTIbl, YrOJd MEXKIY KacaTEIbHOW M XOPHOM.
Yrael  Mexay XopgaMd M CeKyllMMH. BrnucaHHble W ONMCaHHBIE
YEeThIPEXYTOJIbBHUKHA. B3auMHOE pacmnoyioKeHne ABYyX OKpykHocte. Kacanue
OKpy>kHOCTeH. OO11I1e KacaTelIbHbIC K IBYyM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O gmo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOPMYIIbl TPUBEACHHUS.

Pemenne TtpeyrosbHukKoB. TeopemMa KOCHMHYCOB M TEOpEMa CHUHYCOB.
Pemiennie mnpakTHYECKHMX 3aJad C MCIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBbI CUHYCOB.

[IpeobpazoBanue nomoousi. [1ogo0ue COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O NPOU3BEACHUM OTPE3KOB XOpJ, TEOPEMbl O MPOU3BEACHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBaJpaTe KacaTeIbHOM.

Bekrtop, mnuMHa  (MOIyJib)  BEKTOpA,  COHAINPABICHHBIE  BEKTOPHI,
POTHUBOIOJOKHO  HAIMpaBJIEHHBbIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy Haj BEeKTOpamu. Pa3nojkeHue BEKTOpa MO JIBYM
HEKOJIJIMHEApHbIM BekTopaMm. KoopauHaTel BekTopa. CKajasipHOE MPOU3BEIACHUE
BEKTOPOB, MPUMEHEHUE JIJIS1 HAXO0XKICHUS JJIMH U YTJIOB.

JlexkapToBbl KOOPAMHATHI HA TJIOCKOCTH. Y PABHEHUS NPSMOU U OKPYKHOCTH
B KOOpJAMHATaX, MEPECECUCHNE OKPYKHOCTEH M MpsIMbIX. MeTo/I KOOpAMHAT U €ro
IIPUMEHEHHUE.



[IpaBunbHbBIE MHOTOYTOJBHUKHU. JInmmHa OKpyxkHOCTH. I'pamycHas wu
paguaHHas Mepa yIyia, BBIYMCICHHE JUIMH AYyr OKpyxkHocteu. Ilmomane kpyra,
CEKTOpa, CErMEHTA.

JIBWKEHUsI TUIOCKOCTH M BHYTPEHHHE CUMMETpUU (QUryp (3JeMEeHTapHbIE
npeactasienus). [lapannensHbiii nepenoc. [loBopor.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOTI'PAMMBbI
YUYEBHOTI O KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUASA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMMmbl y4yeOHOro Kypca
«I"'eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY H HACTOSALIEMY POCCUHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOHUIEHWEM K  JOCTH)KCHMSM  POCCHUICKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJbI, K HCIOJb30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IrpaklaHWHA U pean3ali ero
opaB, IMpPEICTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIECHUH, MPOLEAYp I'pa)IaHCKOro oluiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHUIO 3TUYECKUX MPOOJIEM, CBA3AHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HAyKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Y4YacTHE€ B PpELICHUU [PAKTHYECKUX 3a]a4
MAaTeMaTUYECKOW HAIMPABICHHOCTH, OCO3HAHUEM BAa)XHOCTHM MaTEMAaTHYECKOTO
o0Opa3oBaHUs Ha MPOTSHKEHUHM BCEM JKM3HU MJIsl yCHEIHOM NpodeccruoHallbHON
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOECHHUEM MHAMBUAYAIbHON TPAEKTOPUM 00pa30BaHUs U KUZHEHHBIX TUIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATETbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHbIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YeJIOBEKa, MPUPOIbI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHMYeCKONl HayKuM Kak cdepbl UeI0BEYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA WM 3HAYMMOCTH I Pa3BUTHs LIMBWIM3ALMH,
OBJIAJICHUEM SI3bIKOM MaT€MAaTUKH U MAaTEMaTUYECKOW KYJIbTYpOH Kak CpPEeJICTBOM
MO3HAHUS MHPA, OBJAJCHHEM NPOCTEUIIMMHU HAaBBIKAMHU HCCIEN0BATENBCKON
NEATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MATEMaTUYECKUE 3HAHUSA B HMHTEPECAX CBOErO
30pOBBS, BEJIEHUS  3J0pPOBOro  obOpa3a KM3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAHHBIA PEXUM 3aHATHM U OTAbIXa, peEryispHas (usnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(pICKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IIpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHHE MAaTEMaTHUYECKUX 3HAHUM NI pelIeHUs 3a/1ad
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMSI IOCTYINKOB U
OLICHKM WX BO3MOJKHBIX IIOCJHEICTBUI Il OKPYXAIOWIEW Cpeabl, OCO3HAHUEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PElICHNUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBbHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPEAEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JEATEIbHOCTb, B TOM YHCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpEeTaTb B COBMECTHOM AESATEIbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBIO B (POPMHUPOBAHUM HOBBIX 3HAHUWA, B TOM YHCIIE
(bopMyIMpOBaTh UAECH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SABJICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYI0  CUTYyallMl0, BOCHPHUHHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIHUNA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMbIE pEHIeHUs U ACHCTBUA, (OPMYIHpPOBATH M OLEHUBATh PUCKU M
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckune aAelcTBUA:

e BBIBILITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKM MATEMATHYECKUX
OOBEKTOB, TOHATHI, OTHOIIEHUH MEXIy MOHATUSAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA Uil OOOOIIEHHS W CpaBHEHUS, KPUTEpUU
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCIpPUHUMATH, (OPMYIHpPOBaTH M  NIPEOOPA3OBBIBATh  CYXIACHHS:
yTBEpJAUTENIbHbIE U OTpULATENbHbIE, €IMHUYHBbIC, YacTHbIE U OOIIHE,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npoTtuBopeurss B (akTax, MTAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JenaTh BBIBOJBI C MCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX W
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JOKa3aTeIbCTBA MAaTEMATHUCCKUX YTBEPKIACHUHN (IIPSMBIE W OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSTEIHLHO HECIOXKHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4YecKkux (PakToB, BBICTPAMBATH APTYMEHTALMIO, MPHUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO permieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BAPUAHTOB pEIICHUs, BbIOUpPATh HauOoIee MNOAXOASAINMN C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEIOBATENbCKUM HMHCTPYMEHT IO3HAHUS,
(GbopMyIMpOBaTh BOIPOCH, (PUKCHUPYIOUIME MPOTUBOpEUUE, NpoOIIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATH HWCKOMOE U JaHHOe, (HopMHpOBAThH
TUIOTE3Y, ApTYMEHTHPOBATH CBOIO MMO3HIINIO, MHEHHE;

IPOBOJAUTHh IO CaMOCTOSATEIbHO COCTABJICHHOMY IUIAHY HECIIOKHBIM
HKCIIEPUMEHT, HEOOJIBIIOE UCCIIE0BAHUE [0 YCTAHOBICHUIO OCOOCHHOCTEH
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITeNIbHO (hOPMYJIUPOBATH O00OOIIEHUSI U BBIBOJIBI MO pe3yJbTaTam
NPOBEAEHHOIO HAOIIOACHUS, HCCIEAOBaHUSA, OLEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMIPOLIECCa, a TAaKKe BBIJIBUTAThH
MIPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh U H30BITOYHOCTH HWH(POpMALUM, JaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, aHAJIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABICHUS;

BbIOMpaTh (GOpMy MpeACTaBiICHUS HHPOPMALMK U WUIIOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JauarpaMMamH, WHOW Tpadukoit U wux
KOMOMHAIIUSIMHU;

OLICHMBAaTh HAAEKHOCTh HH(OpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYXKICHUA B COOTBCTCTBUU C YCIIOBUAMU
H OeJsiMU O6HIGHI/I${, SACHO, TOYHO, 'PAMOTHO BBIPAKATh CBOKO TOYKY 3PCHHA



B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pPELIEHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHbBIN pPE3yJIbTaT;

B X0JIe OOCYXJIEHHsI 3a/1aBaTh BOMPOCHI [0 CYHIECTBY O0CYKIa€MOU TEMBI,
npoOJIeMBbl, perraeMoi 3a7a4n, BbICKa3bIBaTh UJIEH, HAIICJICHHbIE HA MTOUCK
pelleHusi, COIMOCTaBISATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNiora, OOHApY>KMBAaTh pa3Muue M CXOJCTBO IMO3ULMUH, B
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKCHHUS;
MPEICTABIIATD pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, TPOEKTA, CAMOCTOATEILHO BHIOUPATH (hOpMAT BHICTYILICHUS
C Y4€TOM 3aja4 MPE3eHTANU U OCOOCHHOCTEN ay/IUTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW Y MHIUBUYyJIbHON
paboThI MpU PELICHUN YUYEOHBIX MaTEMAaTUYECKUX 3a]1a4;

IIPUHUMATh LE€JIb COBMECTHOM NEATEIBHOCTH, IUIAHUPOBATH OPraHU3aLUI0
COBMECTHOI paboThl, pacmpeneisTh BuAbl pabOT, JIOroBapUBaThCH,
o0CyXaTh MPOLIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpyHHoBbBIX (opmax padoTel (0OCykaeHusa, OOMEH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BHIMOIHSATH CBOIO YaCcTh paOOThI
U KOOPAWHHUPOBATH CBOU JEUCTBHUS C JPYTMMHU 4YJICHAMH KOMAHJBI,
OLICHMBATh KAaue€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, ajTOPUTM pelIeHHs 3aAaud (WIH €ro
4acTh), BBIOMpaTh CHOCOO pelIeHHs C YYETOM HMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEHM, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIAJETh CIIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS TIpoliecca U pe3ybTara
pelIeHusI MaTEMAaTHYECKOH 3a/1a4H;

MPEABUAETh TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IPH PEIICHUN 33/1a4H,
BHOCHTh KOPPEKTHBBHI B JCATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACIATEIbHOCTH MOCTABICHHON LEIN U
YCJIOBUSIM, OOBSCHITh MPUYUHBI JOCTHXKCHUS WM HEJAOCTIKCHUS 1IeJH,
HaxOJUTh OIMUOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OITIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoHiy oOyuenuss B 7 KJjacce OOydYarolMiiCsi MOJIYYUT CIIECAYIOIINE
MPEAMETHBIE PE3YIIBTATHI:

Pacrio3naBaTh UW3y4eHHBIE TE€OMETpUYECKHE (UTYpBI, ONpEACNsITh UX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHe (UTYpBI, BBITIONHATH
YEpPTEKHU MO YCIOBHIO 3adauu. M3MepATh JMHEWHBIE W YIJIOBBIC BEJIMYHUHBI.
Pemiats 3a1a4n Ha BEIYUCIIEHUE JJIMH OTPE3KOB M BEJIMYHH YTJIOB.

Henatb rpyOyl0 ONLEHKY JIMHEWHBIX W YIJIOBBIX BEJIIMYUH TPEIMETOB B
peaibHOM KU3HU, Pa3MEPOB MPUPOAHBIX OO0BEKTOB. Paznuuarh pazMepsl ITHX
O00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4yepTeKU K TEOMETPUUECKUM 3a/1auam.

[Tonp30BaTbCAd MpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh
MPU3HAKHU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIHLHUKOB MIPHU PEIICHUH 3a]1a4.

[IpoBOINUTH JTOTHYECKHE PACCYXKICHHUS C HUCIOJIB30BAHUEM T€OMETPUYECKUX
TEOPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA MNPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYIOJIBHOIO
TPEYIrOJIbHUKA, B PELICHUN I'€OMETPUUECKUX 3a]1a4.

OnpenensiTe NapamieIbHOCTh IPSMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pazyeT
C HUMH cekymas. OnpeaensiTh MapaJuieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOAHUN OT TOYEK OJHOM MPSIMOU A0 TOYEK APYTOU MPSMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[IpoBOUTH BBIUUCIEHUS M HAXOIUTh YHCIIOBbIE U OYKBEHHBIC 3HAUCHUS
VIJIOB B TEOMETPUUYECKHMX 3aJayax C HCIOJIb30BAHHUEM CYMMBI  YTJIOB
TPEYTOJLHUKOB W MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpH
IIEPECEYEHNH [BYX IapaJUICIbHBIX IMPSAMBIX CeKyuled. Pemare mnpakTthueckue
3a71a4M Ha HaXOXKJICHUE YIJIOB.

Brnagete MOHSATHEM TE€OMETPUUYECKOTO MECTA TOYEK. YMETh ONPEACIATH
OMCCEKTPUCY yIJIa U CEPEIUHHBIN MEPICHANKYIISIP K OTPE3KY KaK reOMeTpUYECKUe
MECTa TOYEK.

@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH WM Kpyra, XOpAbl U JHAMETpa
OKPYKHOCTH, TTOJIb30BaThCS UX CBOMCTBAMU. Y METh IIPUMEHATH 3TH CBOMCTBA IPHU
pellIeHuu 3a7ay.

Brnagete MoHSATHEM ONMUCAHHOMW OKOJIO TPEYTroJIbHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ 1meHtp. [lomp3oBaThes (akTaMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagers noHATHEM KacaTeabHOUW K OKPYKHOCTH, IOJIb30BaThCSI TEOPEMOU O
MEPIEHINKYJIAPHOCTH KacaTeJIbHOU U paauyca, IPOBEAEHHOTO K TOYKE KACaHHUS.



[Tonb30BaTHCSA MPOCTEHIIMMHU T€OMETPUUYECKUMU HEPABEHCTBAMM, TOHUMATh
WX IIPAKTHYECKUN CMBICII.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TIOCTPOCHHS C IIOMOIIBIO [IUPKYJI U
JIMHENKHU.

K xoniy oOyuenus B 8 kiacce oOydarOmIMiiCS TOJYYHT CIEAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKM IEpPECEYCHHUs] MEAMAaH TPEYroJibHUKa (LIEHTpa
Macc) B peIlICHUH 3a/1ay.

BnaneTs noHsATHEM CpeqHEH JTUHUU TPEYroJbHUKA M TPANelHH, PUMEHSThH
X CBOMCTBA NPHU PEUICHWH TreoMeTpuyeckux 3aznad. [lomp3oBaTbes TeopeMon
dajieca 1 TEOPEMON O IPOIOPLMOHAIBHBIX OTPE3KAX, IPUMEHATh UX JJI1 PELICHUS
IIPaKTUYECKUX 3a7a4.

[IpuMeHsTh npU3HaKK MOA00US TPEYTOJIBHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecss Teopemoi [ludaropa npns pemieHHs] TE€OMETPUYECKUX H
IpakTUYeCKUX 3anad. CTpPOUTh MaTEMaTHYECKYH) MOJEIb B MPAKTUYECKUX
3aJ1ayax, CaMOCTOSITENIBHO JEJIAaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JIJIUHBL.

Brnanete NOHATHSMU CHHYyCa, KOCHHYCa W TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPeyroiabHUKa. [10b30BaThCsl STUMU MOHITUIMU JIJISl PELICHUS
IIPaKTUYECKUX 3a]a4.

Boruncnsate (pa3nuyHbIMU crioco0amMu) IUIOIA/lb TPEYToJbHUKA U IUIOHIAAN
MHOTOYTOJNBHBIX  Guryp (Moab3ysich, TJ€ HEOOXOAUMO, KAIbKYJISITOPOM).
[IpuMeHsTh MoTy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

Brnanets NOHATHSAMU BIHMCAHHOTO W LEHTPAJIBHOIO yIria, HCHOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yriax, yrjlax MeXay XopAaMH (CEeKyLIUMH) U yIiie MEeXIy
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Bnanete MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSITh CBOMCTBA
ONMKMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PEUICHUU 3a/1a4.

[IpuMeHsATh MOJIy4eHHbIE 3HAHMS HA MPAKTHKE — CTPOUTh MaTeMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PEabHOW )KM3HU U MPOBOJANTH COOTBETCTBYIOIIHNE BBIUUCICHUS
C TNPUMEHEHHEM TMOJ00Us U TPUTOHOMETPUHU (MOJB3YsICh, A€ HEOOXOAUMO,
KJIBKYJISITOPOM).

K xoHmy oOyuenus B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C UX
MIOMOILBIO PA3JINYHBIE 3JEMEHTHI MPSMOYTOJIBHOTO TPEYTOJIbHUKA («pEUICHUE



IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaXxoauTh (¢ MOMOIIBIO KaJbKYJISATOPA) JJIUHBI
U YTJIBI 111 HeTaOIMYHBIX 3HAYCHUIA.

[Tonp3oBatbes popmynamu MpUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXJIECTBOM JUI HAXOXIECHHMS COOTHOIICHUM MEXAY TPUIOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUUISI HAXO0XKIACHUS Pa3INYHbIX
AJIIEMEHTOB TPEYTOJbHUKA ((PEIIEHUE TPEYTOJIbHUKOBY»), MPUMEHATh HX IPHU
pELIEHUU T€OMETPUYECKUX 3a1a4.

Bnagerp moHsTHsIMM  nipeoOpa3oBaHMs  MOAOOHUS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJO00HBIX Guryp. [lonp3oBarbes cBONCTBaMU 000U TPOU3BOIBHBIX
buryp, ymeTb BBIUKCIATH JJIMHBI W HAaXOAUTh YIbl y MOAOOHBIX QULYp.
[IpumeHnsTh cBoOWCTBa MOJOOMS B MPAKTHUECKUX 337adyax. YMETh INPUBOIUTH
IpUMEpPHI TOJTOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[lonp30BaThCsA TEOpEMAaMU O MPOU3BEIECHUU OTPE3KOB XOPI, O IIPOU3BEACHUN
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HYECKHI
CMBICII, MPUMEHATh HMX B PELUIEHUU TEOMETPUYECKHX U (PU3NYECKHUX 3a/ad.
[IprMEHATD CKAJISIPHOE NPOU3BEAEHNE BEKTOPOB JJIsl HAXO0XKIAEHUS UIMH U YTIIOB.

[lonp30BaTbCd METOLOM KOOpPAMHAT HA IUIOCKOCTH, IPUMEHATh €ro B
pPELIEHNH T€OMETPUYECKUX U NMPAKTUYECKHUX 3a7a4.

Branerp MOHATUSAMH NMPAaBWIBHOTO MHOTOYTOJBHHKA, JUIMHBI OKPYKHOCTH,
JUIMHBI IyTH OKPY’KHOCTH W PaJMaHHON MEphI yria, yMETh BBIUYMCIATH ILIOIIAJb
Kpyra ¥ ero yacreu. IIpuMeHsaTh oay4YeHHbIE YMEHHMS B IPAKTUYECKUX 3a/1a49ax.

Haxoguts ocu (MM LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH JABMXKEHUS
IJIOCKOCTHU B MPOCTEUIINX CITy4dasiX.

[IprMeEHATh MONYYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTHh MAaTEMaTHYECKHE
MOJENH U1 3a1a4 PEATbHON KU3HU U NPOBOJUTH COOTBETCTBYIOINE BHIYMCIICHUS
C NPUMEHEHHEM IMOA00OUS U TPUTOHOMETPUUYECKUX (PYHKIMH (HOJB3YSCh, TIE
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHnoBanue
Ne (undposbie)
pa3iesioB H TeM KonrpoJibHeie
n/n Bcero o0pa3oBaTe/ibHbIE
NMPOrpaMmblI padoThI
pecypchl
[Ipocreiimue
reoMeTpruecKue Guryps
1 1 UX CBOMCTBA. 14 9 bubmuoreka [JOK
Hsmepenue https://m.edsoo.ru/7f415e2e
F€OMETPUYECKHUX
BEJINYUH
bu6mmoreka [IOK
2 Tpeyronbrukn 22 1 https://m.edsoo.ru/7f415e2e
[TapannenbHbIC IPSMBIE,
3 CVMMA VIIOB 14 1 bu6mmoreka [IOK
yMMa yr https://m.edsoo.ru/7f415e2e
TpeyrojbHUKa
OKPY)KHOCTB U KPYT.
4 l"e(ii]eT I/Iqecm/lepyr 14 1 bubmorexa [TOK
p https://m.edsoo.ru/7f415e2e
MTOCTPOCHUS
5 [ToBTOpEeHnue, 06061EeHNE 5 bubnnorexka [JOK
3HAHUMN https://m.edsoo.ru/7f415e2e
[IpomexxyTouHas arrectaus 2 1
OBIIEE KOJIMYECTBO YACOB 68 6
I1O TTPOTPAMME



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

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB (undposBbie)
KoHnTpoJubHbIe
n/n U TeM MPOrpamMmbl Bcero oOpa3oBaTeJibHbIE
padoThI
pecypcsl
" but6mmoreka [IOK
1 4 12 2
CTRIPEXYTOTRHIIH https://m.edsoo.ru/7f417e18
Teopema Paneca u
Teopema o
2 MPOIOPILIMOHAIHLHBIX 15 1 buGnuorexa [IOK
poriop https://m.edsoo.ru/7f417e18
OTpe3Kax, MoJ00HbIE
TPEYroJIbHUKU
[Inomane. Haxoxnenue
IJIOUIAZEN TPEYTOJIbHUKOB
3 u MII{I:)FI(I) oTJfb}}IIZIX ¢ur 14 1 bubmmorexa [IOK
a P https://m.edsoo.ru/7f417e18
[Tnomanu mogoOHBIX
uryp
Teopema [Tudaropa n bubnmoreka [JOK
4 10 1
Hauaja TPUroHOMETPUHU https://m.edsoo.ru/7f417e18
VYTIIIBl B OKPY’KHOCTH.
Bnucanusie u onucanHbie
5 YETBIPEXYTOJIbHUKU. 13 1 bubmuoreka [JOK
KacarenbHble k https://m.edsoo.ru/7f417e18
okpykHOCTH. Kacanue
OKpY>KHOCTEHN
5 [ToBTOpEeHue, 060061IEHNE 5 bubmuoreka [JOK
3HaHUHN https://m.edsoo.ru/7f417e18
[TpomexyTouHas aTTecTanus 2 1
OBUIEE KOJIMYECTBO YACOB 68 7
10 TIPOI'PAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KUIIACC

KounyecTBO 4acoB JIeKTPOHHbIE

HaumeHoBaHue

Ne (mndpoBbie)
pa3aesioB M TeM Konrpouabnbie

n/n Bcero o0pa3oBaTejibHbIE
NporpamMmmsl paﬁoTbl

pecypchbl

Tpuronomerpusi.

1 Teopembl KOCUHYCOB U 16 1 bubnuoreka [IOK
cuHycoB. Pemienue https://m.edsoo.ru/7f41al2c
TPEYrOJIbHUKOB
[IpeobpazoBanue

5 nogoOus. Merpuieckue 10 1 bubnnoreka [JOK
COOTHOILICHUS B https://m.edsoo.ru/7f41al2c
OKPY>KHOCTH

bubmuorexa [JOK
B 12 1

3 SITOpHL https://m.edsoo.ru/7f41al2c

4 JlexapTOBBI KOOPAMHATHI 9 1 bubnnoreka [JOK
HA IUIOCKOCTH https://m.edsoo.ru/7f41al2c
IIpaBunbHbBIE
MHOTOYTOJBHUKH. J[TnHa

5 OK i]irocm " Hnoﬂ aab 8 bubmmorexa [JOK

Py tmaa https://m.edsoo.ru/7f41al2c
Kpyra. Beraucienue
Ioniaaen
bu6nmoreka [JOK

6 JBIKCHIA TIOCKOCTH 6 https://m.edsoo.ru/7f41al2c

7 [ToBTOpenue, 06001IEHNE, 5 1 bu6mmoreka [JOK
cUCTeMaTu3alus 3HaHUI https://m.edsoo.ru/7f41al2c

[IpomexxyTouHas arrectaus 2 1
OBHIEE KOJIMYECTBO YACOB 68 6
I10 ITPOI'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM [TIPOI'PAMMOBI

7 KUIIACC
Kon .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpoBEPSIEMOro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
6 I'eomerpus
Pacnio3HaBaTh M3y4yeHHblE reoMeTpudecKkue (DUrypbl, ONpeAetsaTh HX
B3alMHOE pACIIOJIOKEHHE, H300pakaTb IeoMeTpUuYecKue (Urypsl,
6.1 BBIIIOJHATh YEPTEXKHU IO YCIOBUIO 3anauu. M3MepsaTh JMHEHWHBIE U
yIJI0BbI€ BEIMYUHBI. Pemiares 3a1auu Ha BHIYMCIECHUE JJIMH OTPE3KOB U
BEJIMYHH YIJIOB
Jlenatb rpyOyr0 OLIEHKY JIMHEMHBIX U YIJIOBBIX BEJIMYUH NPEIMETOB B
6.2 peaJIbHOM JKM3HH, pa3MepoB NPUPOJIHBIX OO0bEKTOB. Pazmuuark
pa3Mephl ITUX 0OBEKTOB 110 MOPSIKY BETUUUHBI
6.3 CTpouTh 4epTeKH K F€OMETPUUECKHUM 3a/1a4aM
[Tonp30BaTbes NMpU3HAKAMU PaBEHCTBA TPEYTOJBHUKOB, UCIIOJIb30BATh
6.4 MIPU3HAKU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTrOJIbHUKOB MPU PEIICHUN
3a1a4
6.5 IIpoBoguTh  JOTMYECKHE  PACCYKIEHUS  C  HUCIOJIb30BAHUEM
' TreOMETPUUYECKUX TEOPEM
[Tonb3oBatbes pU3HaKaMU paBeHCTBa IPSIMOYTOJIBHBIX
6.6 TPEYrOJIbHUKOB, CBONCTBOM MEIHAaHbI, NPOBEAEHHONW K TUIIOTEHY3€
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA, B PEIIEHUH T€OMETPUUYECKUX 3a7a4
OnpenensTb NapauieIbHOCTh MPSMBIX C MOMOILIBIO YIJIOB, KOTOpHIE
6.7 o0pa3zyeTr ¢ HUMHU cekymias. Onpeneniars NapaieNbHOCTh MPSMBIX C
' ITOMOIIIBI0 PABEHCTBA PACCTOSHHMM OT TOYEK OJHOM IMPSMOM O TOYEK
JAPYrou NpsiMoun
6.8 Pematp 3a1aun Ha kiieT4aroit Oymare
[IpoBOIUTH BBIUMCIEHUS W HAXOJUTh YHCIOBBIE M OYyKBEHHBIE
6.9 3HAUEHHUs YIJIOB B TEOMETPUYECKHX 3a/JadaX C MCIOJIb30BaHUEM

CYMMBI YIJIOB TPCYTOJIBHUKOB WU MHOI'OYT'OJIBHUKOB, CBOMCTB YTJIOB,

0o0pa3oBaHHBIX MpPHU [EPECEUECHUU JBYX MapajlJICNIbHBIX MPSIMBIX




ceKyiei. Pemare mpakTHueckue 3ajau Ha HaX0XJIEHUE YTIIIOB

BJ'Ia,Z[CTB IIOHATHUECM TCOMETPHUICCKOI'O MECTa TOYCK. Ymern

6.10 OTpeneNaATh OUCCEKTPUCY yIila M CEepeAMHHBIA TNEPHEeHIUKYISp K
OTPE3KY KaK FreOMETPHUYECKHE MECTa TOYEK
DopMyIHpOBaTh OMNPENCIICHUS OKPYKHOCTH M Kpyra, XOpIbl H
6.11 JIMaMETpa OKPYKHOCTH, IIOJIb30BaTbCs MX CBOMCTBaAaMHU. YMETh
MIPUMEHSTh 3TU CBOMCTBA MPH PEIICHUHU 3324
Bnagers moHsiTHeM ONMCAaHHOM OKOJO TPEYroJbHHKA OKPYKHOCTH,
yMeTh HaxoauTb e¢ meHtp. llomb3oBaThecsi (hakTamMHM O TOM, 4YTO
6.12 OHMCCEKTPHUCHI YIIIOB TPEYroJIbHUKA MEPECEKA0TCs B OJTHOM TOUYKE, U O
TOM, YTO CEpEIMHHBIC TEPHEHIUKYISPHI K CTOPOHAM TPEYTOJIbHUKA
MepeceKaroTcs B OJJHON TOUKE
Bnagerp mnoHsATHEM KacaTelbHOW K OKPYXKHOCTH, TOJIb30BATHCS
6.13 TEOPEMOW O TMEPHEeHIUKYISIPHOCTH KacaTelIbHOM MW paauyca,
MPOBEIEHHOTO K TOUYKE KAaCaHHs
6.14 [Tonb3oBaTbcs MPOCTEHIIMMU T€OMETPUYECKUMHU HEpPaBEHCTBAMHU,
' MMOHUMATh UX MPAKTUYCCKUN CMBICI
6.15 [IpoBOIUTH OCHOBHBIE T'€OMETPHUYECKHE TIOCTPOCHUS C TIOMOIIBIO
' LUPKYIS U JIMHEHKH
8 KJIACC
Kon o
IIpoBepsiemble NpeAMeTHBIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTI'O 00111ero 06pa3oBaHusA
pe3yJabTara
6 I'eomeTpus
6.1 Pacrio3naBaTh OCHOBHBIE BHJIBI UYETBIPEXYTOIHHUKOB, MX JJIEMEHTHI,
' MOJTb30BATHCSI X CBOWCTBAMH IPH PEIICHUH T€OMETPHUECKUX 3a7a4
6. [IpuMeHsTH CBOMCTBA TOYKM TIEPECEUCHHS MEIWaH TPEYTroJbHUKA
' (meHTpa Macc) B pelieHu  3aaa4
Bnagers mnoHATHEM cpeAHEW IHMHUM TPEYrolbHUKA M TpaleluHu,
63 MPUMEHITh WX CBOMCTBA MPH PEIICHWH TI'€OMETPUYCCKHX 3aj1ad.

[Tonp3oBarbcs Teopemoit dasieca U TEOPEMOU O MPOHOPLIMOHAIBHBIX

OTpPC3Kax, MPUMCHATH UX IJIA PCIICHUSA NPAKTUICCKUX 3a/1a4




6.4

[IpuMmeHsATh NOpU3HAKK MOAOOUS  TPEYTOJIBHUKOB B PELICHUU

TCOMCTPHUYCCKUX 3aaa4d

6.5

[Tons3oBarbes Teopemoit [lugaropa st penieHns rTeoMeTpHUECKUX U
IpakTU4eCKuX 3anad. CTpouTh MaTEeMATHYECKYH0 MOZCIb B
MPAKTUYCCKUX 3aaaydax, CaMOCTOATCIIbHO CJIaThb qepTén( U HaXOaUuThb

COOTBETCTBYHOIIHE JJIMHBI

6.6

Bnagers noHATHAMM CHUHYCa, KOCHHYCa W TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyroyibHUKA. 1l0yIb30BaThCA 3THUMH IMOHATHIMHU

JJI pCHICHUA IMTPAKTUYCCKUX 3a/lav

6.7

Boruncnsate (pa3snu4HBIME  croco0aMu) IUIOMAAb TPEYrojJbHUKA U
IUTOIIA MHOTOYTONBHBIX (uryp (MOdb3ysch, TrAe HEOOXOIUMO,
KaNbKyIITOpoM). [IpUMeHATh MONMy4eHHbIE YMEHUS B MPAKTHUECKUX

3agadax

6.8

Bitagers MOHATHAMY BOIMCAaHHOTO U LIEHTPAJIBHOIO yTJila, UCIIOJIb30BaTh
TEOpPEMbI O BIIMCAHHBIX YIJIaX, YIJIax MEXKAY XOpAaMH (CEKyLIMMH) U
yrie MeXAy KacaTeJIbHOW M XOpJAOW NpU PEIICHHH IeOMETPUYECKUX

3a1a4

6.9

Bnagers moHATHEM ONHCAHHOIO ‘leTBIpéXYFOHBHI/IKa, IMPUMCHATDH

CBOMCTBA ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a1a4

6.10

[IpuMeHATH mONy4YeHHbIE 3HAHUS HAa IPAKTHKE — CTPOUTH
MaTeMaTHUYeCKUEe MOJCIH I 3a1a4 PEaJbHOW JKU3HU U IIPOBOJUTH
COOTBETCTBYIOIIME BBIYUCIEHHUS C T[PUMEHEHHEM TNoao0us U

TPUTOHOMCTPUHU (HOHBSy}ICB, rac HCO6XOI[I/IMO, KaJ'IBKy.]'ISITOpOM)

9 KJIACC

Kon
NpoBepPsieMoOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111eT0 00Pa30BaHUA

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpPUYECKHE (PYHKIIMU OCTPHIX YIJIOB, HAXOAUTh C UX
IIOMOIIBIO PAa3JIUYHBIE JJIEMEHTHI IPSMOYTOJIBHOTO TPEYrOJbHUKA
(«pemieHue  MPSAMOYTOJBHBIX  TPEYrojabHUKOBY»). Haxomute  (c

MTOMOIUIBIO KAJIbKYJIATOPA) AJTUHBI U YIJIbI 17151 HETaOIMYHBIX 3HAYCHUM




6.2

ITonb3oBarbes bopmymnamu IIPUBEICHUS 51 OCHOBHBIM
TPUTOHOMETPUYECKUM TOKIECTBOM JUIsl HAXOXKIEHUS COOTHOILIECHUH

MCKAY TPUTOHOMETPHUYCCKUMHA BCIUMUYMHAMHA

6.3

Hcnonb30Bath TeOpeMbl CHHYCOB M KOCHHYCOB MJISi HAaXOXKICHUS
Pa3IUYHBIX AJIEMEHTOB TPEYroOJbHUKA («PELICHUE TPEYrOoJbHUKOBY),

MNPUMCHATH UX ITPU PCHICHUH TCOMECTPHUICCKUX 3ada1

6.4

Bnagers mnonstusmMu npeoOpazoBaHUS MOAOOMS, COOTBETCTBEHHBIX
JJIEMEHTOB MOA00HBIX (uryp. Ilomp3oBaThes CBOWCTBaMHU MOJOOUS
MIPOU3BOJIBLHBIX (DUTYP, YMETh BBIYUCIATH JJIMHBI M HAXOAUTH YIJIBI Y
nono6ubix Quryp. IlpuMeHsaTs cBoiicTBa MOAOOMS B MPAKTHUECKUX
3aja4ax. YMeTb NpPHUBOJUTH MPUMEPHI MOAOOHBIX Quryp B

OKpY’KaloIlleM MUpe

6.5

ITonp3oBaThes TCOPpEMaMH O IIPOU3BCACHUHU OTpPC3KOB XOopa, O

MPOU3BEICHUN OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTelbHON

6.6

[Tonp30BaTbCcst  BEKTOpamu, IIOHUMaTb HX TEOMETPUYECKUM U
(u3HYECKUN CMBICH, TPUMEHSATh WX B PEIICHUH TeOMETPUYCCKHX U
¢dbuznveckux 3amad. [I[puMeHsTh CKaJIpHOE MPOU3BEICHHE BEKTOPOB

I HAXOKACHU A MUINH U YTJIOB

6.7

ITons30BaThCA MCTOAOM KOOpJAMWHAT Ha IIJIOCKOCTHU, IPHUMCHATHL €ro B

PpCeHICHUU I'COMCTPUYICCKHUX U ITPAKTHUYICCKUX 3a1a1

6.8

BJ'IaIleTI) INOHATHUAMU IMPaBHUJIbHOTO MHOI'0OyroJIbHHUKa, JJIMHBI
OKPY’KHOCTH, MJIMHBI AYTHU OKPYKHOCTU U paﬂHaHHOP’I MCpPBI YyTIIa,
YMETb BBIMUCIIATH IUIOMIAAb Kpyra H €10 JacTei. HpI/IMeHHTB

MMOJIYUYCHHBIC YMCHUA B IIPAKTHYCCKUX 3adadax

6.9

HaxoauTe ocu MM LIEHTPH CUMMETPUH UTYpP, TPUMEHSTH ABHKCHHS

IJIOCKOCTH B IPOCTENUIINX CITydasx

6.10

[IpuMeHsATH MONyYEHHBIE 3HAHUS Ha TMPaKTHKE — CTPOMTH
MaTeMaTHYeCKHe MOJENU IS 3aJad peajbHOW >KU3HU U MPOBOJAUTH
COOTBETCTBYIOIIME BBIYUCIEHHUS C T[PUMEHEHHEeM moao0us U
TPUTOHOMETPUYECKUX (GYHKUMN (TMONB3YsCh, TI/A€ HEOOXOAUMO,

KaJIbKYJIITOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOepPKAHUSA
6 I'eomerpus
Hauanbnsie nonsatus reomerpuu. Touka, npsmas, OTpe30K, Jy4d. Yrou. Buasl
6.1 yrioB. BeprukanbHele M CMexHbIE yribl. buccekrpuca yrma. Jlomanas,
MHOTOYTroJibHUK. [lapamiensHoCTh U NepreHuKYIIPHOCTD MPSIMBIX
6.9 Cummetpuunble  ¢urypbl. OCHOBHBIE CBOMCTBa OCEBOH CHMMETPHH.
' [IpuMepbl cHMMETPHH B OKPYXKAIOIIIEM MHPE
6.3 OCHOBHbBIE TIOCTPOECHMSI C TOMOIIBIO LUPKYJIS U JUHEHKU. TpeyroibHUK.
' Bricorta, Mmenuana, OuccekTpuca, UX CBOWCTBa
. PaBHOOenpeHHBIH W PaBHOCTOPOHHUIM  TpeyroibHUKU. HepaBeHCTBO
' TpPEYrojabHUKa
65 CBolicTBa ¥ TpU3HAKKM PaBHOOEIPEHHOro TpeyrosibHUka. llpusHaku
' paBEHCTBA TPEYTOJIbHUKOB
. CpoiicTBa U MPU3HAKU MapaIIENbHBIX NpAMbIX. CyMMa yIriioB TPEeyrojibHUKA.
' BHemrnue yriel TpeyroabHUKa
[IpsmoyronbHbld  TpeyronbHUK. CBOWCTBO MeIUAHBI MPSAMOYTOIBLHOTO
6.7 TpPEeyrojbHHKa, MpOBEeAEHHOW K runoreHyse. IlpusHaku paBeHcCTBa
' MPSIMOYTOJIBHBIX TPEYTONbHHUKOB. [IpsIMOYTONBHBIN TPEYTONbHUK C YIJIOM B
30°
HepaBenctBa B reomeTpuu: HEPAaBEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa O OonblieM yrie U Oonblieil cTopoHe
TpeyroibHuKa. [lepneHauKysp v HaKJIOHHAs
6.9 l'eomerpuueckoe Mecto ToYeKk. buccekrpuca yria © - CepeIMHHBIN
' MEPIEeHIUKYISP K OTPE3KY KaK FreOMETPUIECKIE MECTa TOUEK
OkpyKHOCTb ¥ Kpyr, XOpAa U JHaMeTp, HUX CBOWCTBAa. B3aumHoe
6.10 pacrojioKeHUe OKPY)KHOCTH U Tpsmoil. KacarenpHas © cekymas K
OKPY>KHOCTH
6.11 Oxpy>KHOCTb, BINUCAHHas B yroj. BmucaHHas W OMHCAaHHAs OKPY>KHOCTH

TPEYroJIbHUKA

8 KUIACC




Kon

IIpoBepsieMblii 3J1IeMEHT COJlePKAHUS

6 I'eomerpus

6.1 YerpipéxyroapHuku. [lapamienorpamm, ero npu3sHaku U CBOWCTBa

6.2 [IpsiMoyronabHUK, poMO, KBaJpaT, UX PU3HAKK U CBOWCTBA

6.3 Tpaneuus, paBHoOOKas Tpanenus, €€ cBoiicTBa U npu3Haku. [IpsmoyroabHast
' Tpaneuus

6.4 Meron ynsoenuss Menuansbl. LlentpansHas cummerpus. Teopema daneca u
' TeOpeMa O IPONOPLUOHAIBHBIX OTPE3KAX

6.5 Cpennue TMHUM TpeyrojabHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa

65 [Tonobue TtpeyronbauKoB, KoddduuueHt mnomodbus. I[IpusHaku mogobus
' TpeyroabHUKOB. [IpuMeHeHne noqo0us Py pelIeHNH MPAKTUIECKUX 3a/1a4

6.7 @opmynel AN TUIOMIATM  TPEYrojbHHKA, TapajuieorpamMmma, pomba u
' Tpaneuuu

6.8 CpoiicTBa muomazaeil reomerpuueckux ¢uryp. OTHOIIEHHE IUIOMIAACH
' moT00HBIX QUTyp

6.9 Brruucnenue miomanei TpeyroJlbHUKOB U MHOTOYT'OJIBHUKOB Ha KJIETYATOU
' Oymare

6.10 Teopema IIudaropa. Ilpumenenune teopemsl Iludaropa mnpu pemeHnn
' MIPaKTUYECKUX 3aja4

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yIJia MPSMOYTOJbHOTO TPEYTrOJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO. |pUTOHOMETPUYECKUE
¢yskuu yrinos B 30°, 45° u 60°

6.1 Brnucannble M LEHTpalbHBIE YIUIBI, YTOJ MEXAY KacaTelIbHOM M XOpIOM.
' VYTIIbl MEXAY XOPAaMHU U CEKYIIUMU

6.13 BrnivcaHHbIE M ONMCAHHBIE YETHIPEX YT OJIBHUKHU

6.14 B3aumHoe pacnonoxenue IByX OKpyxHocTeil. Kacanume oxpyxHOCTEH.
' OO6mue KacaTelbHbIE K IBYM OKPYKHOCTSIM

9 KIIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHUS
6 I'eomerpus




Cunyc, kocunyc, TanreHc yriaoB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE

o TOX1eCTBO. DOPMYJIBI IPUBEICHUS
Pemenne tpeyroiapHuKOB. TeopeMa KOCHHYCOB M TeOpeMa CUHYCOB. PeuieHue
6.2 NPaKTHYECKUX 33/1a4 C HCHOJIBb30BAaHHEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHHYCOB
6.3 [TpeobpaszoBanue momodus. [1omodre COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o Mpou3BEICHUN OTPE3KOB XOPJ, TEOPEMBI O TIPOU3BEACHUN OTPE3KOB
' CEeKYILUX, TeOpeMa O KBa/IpaTe KacaTeIbHOM
Bekrop, mmmHa  (MOIynb) — BEKTOpa,  COHANpPABICHHBIE  BEKTOPHI,
65 MPOTUBOIOJIOKHO HANPABJICHHBIC BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpalMU HaJl BEKTOPaMu. Pa3iioskeHne BEKTopa 1o JIByM
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CKanspHOE MpPOU3BE/ICHHE BEKTOPOB, MPUMEHEHUE IS
' HaXO0JK/ICHHS JUTUH U YTIIOB
JlekapToBBI KOOPJMHATHI Ha IJIOCKOCTH. YPaBHEHUS HPSMOH M OKPY)KHOCTH B
6.7 KOOPJIMHATAX, IEPECCUCHUE OKPYKHOCTEH M MPSAMBIX. MeToJ] KOOPIUHAT U €ro
pUMEHEHHE
6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKH
6.9 JlnHa OKpyXHOCTH. ['paycHas 1 paJuaHHasi Mepa yria, BBIYUCICHUE JITHH AyT
' OKPY>KHOCTEHN
6.10 [Tnomanpe kpyra, ceKTOpa, CerMeHTa
6.11 JIBUXKEHUSI TUIOCKOCTH M BHYTPCHHHUE CHUMMETpUd GUryp (dJIeMeHTapHbIe

npencrasienus). [Tapamiensuslit nepenoc. [ToBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

Koxa
NpoBePsSIeMOro
TpeOoOBaHNS

IIpoBepsiemble TPeGOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHS OCHOBHOW 00pa30BaTe/IbHO MPOrpaMMbl OCHOBHOI0
o0m1ero oopazopanus Ha ocHoBe PI'OC

YMeHHue OnepupoBaTh IMOHATHUSAMHU: MHOXECTBO, IIOJMHOXKECTBO,
OlepalM¥ HaJ MHOXECTBAMH; YMECHHUE OIEPUPOBATH IOHATUAMM:
rpad, cBs3HBIN rpad, AepeBO, MUK, MPUMEHSTh UX MPH PELIICHUU
3aJa4; YMEHHME UCIIOJIb30BaTh rpaduyeckoe MpeacTaBlieHue MHOXKECTB
JUIsL OTIMCAHUS PEAIBHBIX IIPOLECCOB U SABJIICHUM, DU PELICHUU 3a]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IMMOHATHAMM: OIIPCACIICHHUC, aKCHMOMa, TCOpEMa,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC MW  JIOKHBIC
BbBICKA3bIBAHUA, IIPHUBOAWUTL IIPUMCPbI W KOHTPIIPUMCPLI, CTPOUTD

BBICKA3bIBAHHA U OTPULIAHHWA BBICKA3bIBAaHU M

YMeHue ornepupoBaTh MOHIATHSAMHU: HATypadbHOE YHCIIO, MPOCTOE M
COCTaBHOE YHCIIO, JE€JIUMOCTb HATYpPaJbHBIX YHUCEN, NPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJIh YHCIa, OOBIKHOBEHHAs ApOOb M
JecsTUYHas IpoOb, CTaHIAPTHBIN BUJ YHCIa, PallMOHAIBHOE YHUCIIO,
UppalMOHATILHOE 4YHUCJO, apU(METHYECKHI KBaJpaTHBIM KOPEHb;
YMEHUE BBINOJHATH JEHUCTBUS C  YHUCIAaMH, CpaBHUBATh U
YHOOPSIIOYMBATh YWCTA, TMPEACTABISATh YHCIAa Ha KOOPAWHATHOU
NpsIMOM, OKPYIJIATH YHUCIIA; YMEHHUE JeNaTh MNPUKHUAKY U OLIEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LEJNbIM IOKa3aTeleM,
apupMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HaTypaJlbHOM CTeneHu
Oosbllle €IMHUIBI;, YMEHHME BBIIOJIHATH pPAcuy€Tel MO (Qopmyiam,
peoOpa3oBaHus IENbIX, JAPOOHO-pallMOHABHBIX BBIPAKEHUH U
BBIPAKEHUIN C KOPHSMH, PA3JI0KEHHE MHOIOYJIEHAa Ha MHOXKUTENH, B
TOM 4HCII€ C UCHOJb30BaHHWEM (OpPMYJ pa3HOCTH KBaJApaToB U

KBaJpaTa CyMMBI U pa3HOCTHU

YMenue ONnecprupoOBaTh NOHATUAMU: YUCJIOBOC PABCHCTBO, YPABHCHUC C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOI; YMEHHE pellaTh JUHEHHbIE U KBaJpaTHbIE ypaBHEHUS,
JIpOOHO-pAaLlMOHAIbHBIE YPAaBHEHHUS C OJHOM INEpPEeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX ypaBHEHMH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JpPOOHO-pAllMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELIECHUN 3a]1a4 U3 IPYrux NpeaMeTOB
U TPaKTUYECKUX 3a7ad; YMEHHE HCIOJIb30BaTh KOOPAHMHATHYIO
OpSMYI0 U KOOPAWHATHYIO IUIOCKOCTh Ui M300paKeHUsS pEUIeHUN

ypaBHEHUI, HEPABEHCTB U CHUCTEM

YMeHue onepupoBaTh MOHATUAMU: GYHKIHS, rpaduK QYHKIUU, HYIH
byHKIUY, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXYTKH
BO3pacTaHusi, YyObIBaHUS, HauOoiblllee W HaUMEHbIEee 3HAYCHUS
GbyHKINNT; yYMEHHE OIepupOBaAThH MOHSATUSMU: npsimMas
MIPOIMOPLIMOHAIBHOCTD, JTUHEHHAs (YHKIMS, KBaJApaTU4YHAS (PYHKIIUSA,
oOpaTHasi TPOMOPLUOHATBHOCTh, TMapaboia, rumepoosa; ymeHue
CTpouTh Tpaduku GyHKIUN, UCTIOTB30BaTh TPpadUKH JIJIs ONIPEICTICHHS
CBOMCTB MPOILIECCOB U 3aBUCUMOCTEH, Ul pELIeHMs 3ajad U3 APYTrux
yu4eOHBIX TPEIMETOB U pPEaJbHOM JKU3HU; YMEHHE BBIPAXKATh

dhopmynaMu 3aBUCUMOCTH MEXTY BETUIMHAMU

YMenmne OneprupoBaTh IIOHATUAMMU: IIOCJIIEAOBATCIIBbHOCTD,
apupmeTHyeckass M TeOMeTpUYecKas  IPOrpeccuu;  yMEHHue
HCIIOJIb30BaTh CBOMCTBA IOCIEA0BAaTENbHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH pelleHUH 3a/1ady, B TOM 4YHCIe 3a/1ad U3 JPYTHX

Y4eOHBIX TIPEIMETOB U PEATbHON KU3HH

YMeHue pemarh 3aJaud pa3HbIX TUIOB (B TOM YHCJIE Ha MPOIIECHTHI,
IO M 4YacTH, JBUXKEHHE, pPaldoTy, ILIEHy TOBAapOB U CTOMMOCTh
TTOKYIIOK W yCITyT, HAJIOTH, 33J1a4d U3 00JIACTH YIPABJICHUS TUYHBIMHU U
ceMeHbIMM  (UHAHCAMH), YMEHHE  COCTaBIIATH  BBIPAKEHUS,
YpPaBHEHUs, HEPABEHCTBA MW CHCTEMbl IO YCJIOBHUIO 3aJayH,
WCCIIeIOBATh TMOJIYYEHHOE PEIIEHUE U OIEHUBAThH MPaBIONOA00HOCTh

MMOJIYUYCHHBIX PE3YIbTAaTOB

YMeHue onepupoBaTh MOHATUAMU: (UTypa, TOUKA, OTPE3OK, MpsMas,
Jyd, JIOMaHasi, yrojl, MHOIOyTrOJIbHHK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
U PaBHOCTOPOHHUU TPEYroJbHUKH, HPSIMOYTOJIbHBII TPEYroibHUK,

MeinaHa, OMCCeKTpuca M BBICOTa TPEYTOJbHUKA, YETHIPEXYTOJIBHUK,




napajuieniorpaMMm, pomMO, NpPSIMOYTOJIbBHHUK, KBaJpar, Tpamnemus;
OKPY>KHOCTb, KPYT, KacaTejlbHas, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3ajadyd, B TOM YHKCJIE U3 TOBCETHEBHOM
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIMYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB GUTYp U (PaKTOB

10

YMeHHe ONepupoBaTh IMOHATHSAMHU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYTOJIBHUKOB; TAPALICIBHOCTh M TMEPHEHAUKYISIPHOCTh TPSMBIX,
yrol MEXKAY TPSMBIMU, TEPHCHIUKYISAP, HAKIOHHAS, TMPOCKIIHS,
noxobue Guryp, mogo0HbBIC TPEYTrOIbHUKH, CHMMETPHS OTHOCUTEIILHO
TOYKHA M TIPSIMOI; YMEHHUE pPAClOo3HaBaTh PAaBEHCTBO, CUMMETPHIO U
nojobue GuUryp, MapauIeIbHOCTh M MEPICHIUKYISIPHOCTh MPSMBIX B

OKpYyKaromemM MHUpe

11

YMeHue omnepupoBaTh MOHATHSAMHU: JJIMHA, PACCTOSHUE, YTrojl
(BeqIMuMHA yrja, CUHYC U KOCHUHYC yIJIa TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U 00OBEKTOB B OKpY’KaroIIeM
MHUpE; YMEHHE NpUMEHATh (OpMyaBl TEepUMeTpa U IUIOUIaU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleJieNUIela; YMEHHE NPUMEHSATh HPU3HAKU
paBEHCTBa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHHKA,
teopemy Iludaropa, TpUrOHOMETpPUYECKHE COOTHOLICHUS  JUIS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, TIomaae

12

YMmenue wu3o0pakaTh IUIOCKME (UIYpbl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUIYPBl OT PYKH, C TOMOUIBIO YEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CpPEIACTB II0 TEKCTOBOMY WM

CHUMBOJIbHOMY OITUCAHUTIO

13

VYMmenue OIICpHUPOBATH IHOHATHUAMMN: IpsAMOYTOJIbHAA cucrema
KOOpAWHAT, KOOPAUHATHI TOYKH, BCKTOD, CymmMma BCKTOPOB,
IMPOU3BCACHUC BEKTOPA HA YHUCJIO, CKAJIAPHOC IMTPOMU3BCACHUC BEKTOPOB,
YMCHHEC HCIOJIb30BATHL BCKTOPLBI U KOOPAWHATBHI IAJId TPCACTABJICHUSA
JaHHBIX W PEIICHHA 3aJad, B TOM YHUCIC U3 APYIrux yqe6Hr,1x

npeaMETOB U pCaHBHOﬁ KHU3HHU

14

YMeHue omepupoBaTh IMOHSATUSMHU: CTOJOMKOBBIE U  KPYTOBBIE
IuarpaMMbl, TaONHIBI, CcpeaHee  apupMeTHUYecKoe, MeauaHa,
HaumOoJbIllee W HAMMEHbIIEe 3HAYEHHUs, pa3Max YHCIOBOrO Habopa;

YMEHHME  U3BIEKaTh, WHTEPIPETUPOBATH U  IPeoOpPa3OBHIBATH




nH(popMalnIo, MPEACTABIEHHYI0 B TaliMIax M Ha JUarpaMMax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJIICHUW; yMEHHME paclo3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKPYKaIOIIeM MUPE

15

YMeHue onepupoBaTh MOHITHSAMU: CIy4alHBIA OMBIT (CIy4alHbIN
IKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (JIIEMEHTApHBIH HCXO.)
CIIy9aifHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAWTh BEPOATHOCTH CIIyYalHBIX COOBITUNA B OIBITAX C
PaBHOBO3MOXKHBIMH DJICMEHTAPHBIMU COOBITHUSIMH; YMEHHE peIIaTh
3a/la4yl METOJIOM OPraHHW30BAHHOTO TMepedopa U C HMCHOJIb30BAHUEM
MpaBUjia YMHOXXEHHS; YMEHHE OIICHHUBATh BEPOSITHOCTH PEATbHBIX
COOBITUI W SIBJICHUI, MOHUMATh POJIb MPAKTUUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITHH B OKPYXAIOIIEM MHpPE W B IKU3HH;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SABJICHUAX

16

YMeHne BBHIOMpATh MOIXOASIIMA W3YYEHHBIH METOHA Ui peIICHUs
3a/la4¥, IPUBOJUTH NPUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB MAaTEMATHKHU B
HUCKYCCTBE, OIIMCBIBATH  OTIEIBHBIE  BBINAIOIIMECS  PE3YJIBTATHI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUSA MAaTEMaTUKH KaK HAyKH, IPUBOIUTH
IIPUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMHPHOU UCTOPHUH




INHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA OI'D

11O MATEMATUKE

Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 Yucna v BIYKCICHUS

11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI

1o OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTH,  OECKOHEUHbIE
' MIEPUOINICCKHE POOH

13 Panmonaneupie uucia. ApudMeTHyeckue OIepaluu C PaldoHAIbHBIMU
- YHCIIaMH

14 JeiictButenpHbie uncna. ApupMETHYECKHE OIepaluu ¢ JIeHCTBUTEIbHBIMU
- YHCIaMH

15 [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUia OKPYIJICHHS, NPUKHAKA M OLIEHKa
- pe3yJibTaTa BEIYMCIIECHU
2 Anrebpanyeckue BbIpaXKeHUs

2.1 bykBeHHbIE BbIpakeHUA (BBIPAKECHHSI C TIEPEMEHHBIMH )

55 Crenenp ¢ menbiM mokazateneM. CTeneHb C palMoOHAIBHBIM IOKa3aTeJIeM.
. CBoiicTBa cTENEHU

2.3 MHorousIeHBI

24 Anrebpanueckast 1poOb

)t Apudmernueckuit KOpEHb HaTypaabHON CTEIIECHHU. HenictBus c
. apuGMEeTHIECCKUMHU KOPHSIMH HATypaITbHOU CTCTICHH
3 YpaBHEeHHS 1 HEPaBEHCTBA

31 [lenpie u apoOHO-panMOHANBbHBIE YypaBHeHHs. CHUCTEMBI M COBOKYITHOCTH
' yYpaBHEHUN

39 Llenmsie u nApOOHO-panOHANEHEIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
' HEPABEHCTB

3.3 Pemrennie TeKCTOBBIX 3a1au

4 YucoBeie IOCIEI0BATEIFHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEI0BATEILHOCTEH

42 Apudmerndeckass U TeoMmerpudeckas mporpeccun. Dopmyra  CIOKHBIX

MIPOLIEHTOB




DyHKIMHU

Oyukmus, cnocodbl 3amanus GyHkuw. ['paduk  PyHkmum. OO6nacTh

OTIpeNieNIeHUs] U MHOXKeCTBO 3HaueHuil ¢ynkimu. Hynu ynkmun. [IpomexyTku

5.1. 3HAKOIOCTOSHCTBA. [IpoMeX)yTk MOHOTOHHOCTH (YHKIUU. MakCUMyMbl H
MUHUMYMBbl (pyHkuuu. HaunOonbliee W HauMeHblllee 3HaueHHWE (DYHKIMHM Ha
POMEXKYTKE

6 Koopaunats! Ha npsMOii U TNIOCKOCTH

6.1 Koopaunarnas mpsimast

6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH

7 I'eomerpus

7.1 ['eomeTpuueckue GUrypsl U UX CBOMCTBA

7.2 TpeyronbHUK

7.3 MHOroyrojasHuKu

7.4 OKpy’>KHOCTb U KpYyT

7.5 H3mepeHne reoMeTpuiecKiX BeTUYuH

7.6 BekTops! Ha mIockocTH

8 BeposITHOCTh M cTaTUCTHKA

8.1 OnucarenbHasi CTaTUCTHKA

8.2 BeposiTHOCTB

8.3 KomOunaTtopuka

8.4 MHoxecTBa

8.5 ['padsr




