MHUHHUCTEPCTBO NPOCBEIIEHUSI POCCUMCKOMN ®EJEPAIINN

MuHHCTEPCTBO 001ero H NPodhecCHOHATLHOro 06pa3oBaHusI PocroBckoii 00J1acTH
OT1xea o6pazoBanust AAMHUHHCTPANNA Oxrs6pnckoro (¢) paiiona PocToBckoi odsacTH
MBOY OOLI Ne27

YTBepxgato

Iupektop MBOY OOLL Ne27
0O.M.KpukyHosa

346468 PocToBckas obnacTb,
OKTAGpbCKUIA paiioH,x.BepxHsia

Kagamoska, yn. laneHko,2 R TBEP)K}IEHO
‘ /%lpemop LIKOJIBI

4/ OM. KpukyHosa

fl 4 4 Tpuka3 Ne68
oT «31y asrycra 2023 1.

PABOYAS TIPOI'PAMMA
(ID 2151657)

yueO0HOT0 Kypca «I'eomeTpus»

I oOydaronmxcs 7-9 Ki1accoB

x. Bepxusin Kapamonka 2023



IHHOACHUTEJIBHASA 3ATINCKA

I'eomeTpust Kak OJMH U3 OCHOBHBIX PA3CJIOB IIKOJIBHOM MaTeMAaTHKH, UMEIOLIUI CBOEH
LEeNbI0 00ECTeYnTh M3Y4eHHE CBOMCTB M pa3MepoB (UTYyp, MX OTHOWICHHHA M B3aUMHOE
pacIoNIO’KEHUE, OMMPAEcTCAd Ha JIOTMYECKYIO, JO0Ka3aTelbHyI0 JIMHUIO. LIeHHOCTH H3ydeHus
r€OMETPUH Ha YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHUs 3aKJIFOYAETCSI B TOM, YTO O0yJaromuiics
YUUTCS TPOBOAMTH JOKa3aTEJbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUYECHMUS,
JIOKa3bIBaTh MCTUHHBIE YTBEPKACHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
paccyKJIeHUs «OT IPOTHBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (POPMYIUPOBATH OOpAaTHEIC
YTBEPKICHUS.

Bropoit nienbro n3ydeHuss TeOMETPUH SBIISIETCS. MCIIOJIB30BAHNE €€ KaK MHCTPYMEHTA IpU
PEIICHNH KaK MaTEMAaTUUCCKUX, TaK U IPAKTHYICCKUX 3aaa4, BCTPCHAIOIMIUXCA B peaJ'II)HOI\/JI JKU3HU.
OOy4Jaromuiicss TOJDKEH HAYyIUTHCS ONMPEACITUTh T€OMETPHUSCKYI0 (DUTYpy, OTHCATh CIIOBAMHU
JAHHBIN YepTEX UM PUCYHOK, HAWTH IIONIA/lb 3€MEJIBHOTO y4acTKa, pacCUUTaTh HEOOX0JUMYIO
JUIMHY OINTOBOJIOKOHHOTO KabOelns wiu TpeOyeMble pa3Mephbl Tapaxka Jyuisi aBTOMOOWIIA. DTOMY
COOTBETCTBYCT BTOpAsA, BBIYUCIUTCIbHAA JIMHUA B U3YUCHHUU T'COMCECTPHUMH. HpI/I PEIICHNUU 3ada4
MIPAKTUIECKOTO XapakTepa OO0yJarOIIHICS YIUTCS CTPOUTH MAaTEMATUYCCKUE MOJICIIA PealTbHBIX
JKU3HCHHBIX CI/ITyaHI/Ifl, MMPOBOJAUTHL BBIYHUCIICHHMA W OLCHUBATH AaJACKBATHOCTH IIOJIYYECHHOI'O
pe3ysbTara.

KpaitHe BaxkHO NOMYEPKUBATH CBSA3M TEOMETPUU C JIPYTMMH Y4EOHBIMHU IpeIMeTaMu,
MOTHBUPOBAaTh  HCIOJIb30BATh  OMNpPENEICHUs] TEeOMETPUYECKUX (QUryp U  TOHATHUH,
JEeMOHCTPUPOBATH MPUMEHEHHE TIOJTYICHHBIX YMEHHI B (PU3HUKE U TEXHHUKE. JTH CBSI3U Hanbosee
SIPKO BUJHBI B TeMax «BekTope», « TpUroHOMeTpuYecKre COOTHOMIECHUS», «METo ] KOOpIuHAT
u «Teopema [Tudaropar.

VYueOnnlii kypc «l'eoMeTpus» BKIIOYAET CICAYIOIIME OCHOBHBIE pa3/eibl COJCPKAHUS:
«['eomerpuueckue ¢urypsl M UX CBOiicTBay, «l3MepeHHe TIeoMeTpHUUECKUX BEITUUYHUHY,
«/lexapToBbl ~ KOOpIMHATBl HA IJIOCKOCTH», «BeKTopbl», «JIBM)KEHHSI  ILIOCKOCTHY,
«IIpeobpazoBanust Mo00US.

Ha ocHoBanum kamenmapaoro ydeOHoro rpaduka MBOY OOII Ne 27 ma 2023-2024
y4eOHbIN To1, yrBepkaeHHoro npukazoM MBOY OOIIl Ne 27 ot 31.08.23 r. Ne 67, ¢ yuerom
Mpa3IHUYHBIX M BBIXOJHBIX AHEH Ha M3ydeHHe ydeOHoro kypca «l'eomerpus» otBomutcs 204
yaca: B 7 kiacce — 68 yacoB (2 yaca B Heneno), B 8 kimacce — 68 dacoB (2 4yaca B HEJEN0), B 9
KJ1acce — 67 yacoB (2 yaca B HEJIETIO).

COJEPKAHUE OBYYEHUA
7 KJIACC

Havanbuele nonsatus reomerpuu. Touka, mpsmas, OTpe3OK, dy4. YTroi. Buasl yrios.
Beprukanbaele ¥ CcMexHBIE yrabel. buccekrpuca yrima.  JlomaHas, MHOTOYIOJIbHHK.

HapaJ'IJ'IeJ'ILHOCTB U NEPHCHAUKYIIIPHOCTD NIPSAMBIX.

Cummerpuunblie Gurypsl. OCHOBHBIE CBOHCTBA 0CeBOM cummeTpuu. [IpuMepsl cuMMeTpun
B OKPY’KalOIllEM MHUpE.

OcHOBHBIE MOCTPOCHUS C TOMOILBIO LIUPKYIIS U TuHelku. TpeyronbHuk. Beicota, Mmeanana,
OucceKkTpuca, UX CBOMCTBA.



PaBHOOeIpeHHBIN 1 PaBHOCTOPOHHUH TPEYroJIbHUKU. HepaBeHCTBO TpeyrojibHUKA.

CpoiicTBa W IpU3HAKM pPaBHOOEAPEHHOro TpeyrojpHuka. IlpusHaku paBeHCTBa
TPEYTrOJIbHUKOB.

CpoiicTBa M NpPU3HAKMU NapajliesbHbIX NpAMbIX. CyMMa YriaoB TpeyrosibHHKa. BHeuiHue
YIJIBI TPEYTOJIbHUKA.

[IpssmoyronpHblli  TpeyrojibHUK. CBONCTBO MeEQUaHbl MPSMOYIOJBHOTO TPEYTrOJIbHUKA,
NpOBEACHHOW K rumnorteHy3e. lIpu3Haku paBeHCTBA MNPSAMOYrOJIBHBIX TPEYrOJIbHUKOB.

[IpsiMmoyrombpHbBIN TpEeyroibHUK ¢ yriaoMm B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUITMHE JIOMAHOM,
TeopeMa o 0OoJIbIIEM yriie U OOoJIbLICH CTOPOHE TpeyrojbHuKa. [leprneHuKyasp U HakJIOHHas!.

I'eomeTprueckoe Mecto TOuek. buccexkrpuca yrina M CEpeIMHHBIA NEPHEHAMKYISAD K
OTpPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb W KpYI, XOpJa M JAMAMETp, HMX CBOWCTBAa. B3amMHoe pacnonoxeHune
OKpYXHOCTH U npsAMoid. KacaTenbHas u cexymas K OKpy’)kHOCTH. OKpYKHOCTb, BIIUCAHHAS B YT OJI.
BrnncanHas u onrcanHas OKpY>KHOCTH TPEYroJIbHUKA.

8 KVIACC

Yetbipéxyronpuuku. [lapamnenorpamm, €ro mpu3HaKM M CBOMCTBA. YacTHbIE clydau

napajuieJIorpaMMoB (TMPSMOYTOJIbHUK, poMO, KBaapaT), UX MPU3HAKK M CBOMCTBa. Tpamenus,

paBHOOOKas Tparneuus, e€ cBolcTBa U npu3Haku. [IpsMoyronbHas Tpanenus.

Meron ynBoenust meauansl. llenTpansHas cummerpus. Teopema @Paneca u Teopema o
MIPOMOPLIMOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYrOJbHUKA U Tpanenuu. L{enTp Macc TpeyroyibHUKA.

[Tonobue TpeyronpbHUKOB, KOdhdumueHT nomoodus. IIpusHaku mogoOus TpeyroabHUKOB.
[TpumeHneHue MoI00uS MPH PEIICHUH MTPAKTUISCKUX 3a]1a4.

CpoiicTtBa momazeil reomerpuyeckux ¢uryp. @opmMymabl As IIIOMATNA TPEYrOJIbHHKA,
napajienorpamma, pom0a u tpanenuu. OTHOILIEHHE IIoMaAel mo00HbIX Guryp.

Beruncnenue miomniazieil TpeyroJbHUKOB U MHOIOYTOJIbHUKOB Ha KJIeT4aToi Oymare.
Teopema [Iucgaropa. [Ipumenenue reopemsl [Indaropa npu penieHnn npakTHYECKUX 3a/1a4.

CuHyc, KOCHHYC, TaHI€HC OCTpPOrO Yyrjla IpsSMOYIOJBHOIO TpeyroJbHuKa. OCHOBHOE
TPUTOHOMETPHUECKOE TOXAeCTBO. Tpuronomerpuueckue GpyHkiuu yrios B 30, 45 u 60°.

BrincanHble ¥ LIEHTpajibHbIE YIJIbl, YrOJd MEXIY KacaTeIbHOW M XOPAOW. YTJbl MEXIY
XOp/IaMH U CEKYIIMMHU. BricanHble 1 onucaHHbIe YETBIPEXYT0JILHUKY. B3aumMHOE pacnoioxxenne
IBYX OKpyxHocTel. Kacanue okpyxxHocteil. O0ume kacaTeabHbIe K IBYM OKPYKHOCTSIM.



9 KJIACC

Cunyc, xocunyc, TanreHc yriioB oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
@OopMyIIbI IPUBEICHUS.

Pemrenne TpeyronpHukOB. TeopeMa KOCMHYCOB UM TeopeMa CHHYCOB. Peuienune
MPAKTUYCCKUX 3ada4 C UCIIOJIb30BAHUEM TCOPEMBI KOCUHYCOB U TCOPCMbI CUHYCOB.

[Ipeo6pazoBanwme mompoowus. [10100¥Me COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o MPOM3BEICHUH OTPE3KOB XOP, TEOPEMBI O TPOM3BEICHUH OTPE3KOB CEKYILUX,
TeopeMa 0 KBa/IpaTe KacaTeIbHOMH.

Bektop, anumHa (MOIynab) BEKTOpa, COHANpPAaBIEHHBIE BEKTOPBI, IMPOTHUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalUy HaJ
BeKTOpaMHu. PasnoxkeHne BeKTopa 1o AByM HEKOJUIMHEApHBIM BeKTOpaM. KoopanHaTel BEKTOpa.
CkansipHO€ MMPOU3BEIEHNE BEKTOPOB, IPUMEHEHHE JIJIsl HAXO0KJICHUS IJIMH U YTIJIOB.

JlexkapTOBbl KOOPAMHATBI HA IUIOCKOCTH. YpPaBHEHHsS IIPAMOM M OKPY)KHOCTH B
KOOpAMHATAX, IEPECEUCHUE OKPYKHOCTEN U MPsAMBIX. MeToa KOOPAMHAT U €0 IPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[7TMHA OKpYKHOCTH. ['paycHas u paauaHHas Mepa yria,
BBIUHCIICHUE JUIMH YT OKpykHOCTeH. [Imomaas kpyra, ceKkTopa, CerMeHTa.

JIBUKEeHHs TIIOCKOCTH U BHYTPEHHUE CUMMETpUU puryp (3neMeHTapHble NpeCTaBICHNU).
[TapannensHbiid neperoc. [ToBopoT.

IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHUS TMpoTrpaMMbl  yuyeOHOro Kypca «l'eomeTpus»
XapaKTepPU3YIOTCS:

1) naTpuoTnYyecKkoe BOCIUTAHNUE:

IMPOABJICHHUEM HHTCpECa K HIpPOoIJIOMY M HACTOALICMY pOCCHﬁCKOﬁ MaTE€MAaTUKU,
OCHHOCTHBIM OTHOIICHUEM K JOCTHXXCHUAM pOCCHﬁCKHX MaTEMaTHUKOB U pOCCHﬁCKOﬁ
MaTeMaTHUYeCKOM IIKOJIbI, K UCIIOJIB30BAHUIO 3THUX JIOCTH)KCHUH B JAPYrux HayKax U IIPUKIaJHBIX

chepax;
2) TpaKIaHCKOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TOTOBHOCTBHIO K BBITIONIHEHUIO OOS3aHHOCTEW TpakJaHWHA M pealu3allud ero Ipas,
MPEJICTaBJICHHEM O MAaTeMaTHYeCKHX OCHOBaX (YHKIIMOHHPOBAHHS PA3IUYHBIX CTPYKTYD,
SIBJICHUH, MPOIIEyp TPakJaHCKOTO oOIiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHHIO STHUYECKUX MPOOJeM, CBA3aHHBIX C MPAKTUYECKHMM MPUMEHEHHEM JIOCTHKEHUH
HayKH, 0CO3HAaHUEM BaKHOCTH MOPAJIBHO-3TUYECKUX IIPUHIIUIIOB B AEATEIBLHOCTH YUEHOTO;

3) Tpy/10BO€ BOCIIMTAHHE:



YCTAHOBKOM Ha AaKTUBHOE y4acTHE B DPEIICHUM IPAKTUYECKUX 3aJa4 MaTeMaTHYECKOU
HANpPaBJICHHOCTH, OCO3HAaHUEM BAa)KHOCTU MATEMAaTHYECKOTO 0O0pa30BaHUs HA MPOTHKECHUU BCEU
KHU3HU U1 YCTICUTHOW MPO(EeCCHOHANBHOM JEATEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHWEM WHIMBHIYAIbHON TpaeKTOpUU OOpa3oBaHUA U
KU3HEHHBIX IUIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) acTeTHYEeCKOe BOCIIUTAHME:

CMOCOOHOCTBIO K SMOIIMOHAIFHOMY M 3CTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEIICHU, PACCYKICHUN, YMEHHIO BUJIETh MaTEMaTUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEeHHOCTH HAYYHOT0 MO3HAHMS:

OpUEHTAIlel B JESATENIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAayuHBIX INpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YeJOBEKa, HPHUPOAbI M OOILIECTBA, MOHUMAaHUEM
MaTeMaTHYeCKOH HayKu Kak c(epbl 4eloBEYeCKON JesTeNbHOCTH, ITaloB €€ pa3BUTUS U
3HAYMMOCTH JJIs Pa3BUTUS UBUIN3ALNH, OBJIAJICHUEM SI3bIKOM MATEMAaTUKHA U MAaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM TMO3HAaHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMHM HAaBBIKAMU
HCCIEN0BATENBCKOM IEATEIBHOCTH;

6) pusnueckoe BocnuTanue, HopMUPOBaHUE KYJIbTYPbI 3I0POBbs K IMOIMOHAILHOT0
O0/1aronosiy4us:

TOTOBHOCTBIO TPUMEHSTh MATEMAaTHUYECKUE 3HAHUS B HHTEPECaX CBOETO 370POBBS, BEICHHS
3I0pOBOT0 00pasa KM3HU (3I0pPOBOE MHUTAHUE, COATAHCUPOBAHHBIM PEKUM 3aHSATHNU M OTIHIXA,
perynsipHas pu3nyeckas akTUBHOCTH), COOPMHPOBAHHOCTHIO HaBbIKa pedieKCHH, TPU3HAHUEM
CBOETO MpaBa Ha OIMIMOKY M TAaKOTO e MpaBa JPYroro 4eloBeKa,

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaIlel Ha MPUMEHEHHWE MAaTeMAaTUYECKUX 3HAHWM JUId pelleHus 3aaad B 00JacTu
COXPAaHHOCTH OKpY)KaIoIllel cpeabl, IUIAHUPOBAHMSI MOCTYNKOB M OIEHKH MX BO3MOXKHBIX
MOCJIEJICTBUI JUIsl OKpYXKAIOLIe Ccpelbl, OCO3HAHHEM TJI00aIbHOrO XapakTepa SKOJIOTHYECKUX
po0ieM U MyTeil uX peuieHus;

8) ajanTanus K M3MEHSIOIIMMCS YCJIOBHSIM COIHATBLHOM M MPUPOIHO cpebl:

TOTOBHOCTBIO K JICHCTBHSIM B YCIOBUSAX HEONPENECIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO JEATeNIbHOCTb, B TOM YHCJIE YMEHUE YUYUThCS y APYrHX
mozel, mpuoOperaTh B COBMECTHOM JESIT€IbHOCTH HOBBIE 3HAHMS, HABBIKM U KOMIIETEHLIUU U3
OTIbITA APYTHUX;

HE00X0AUMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHUHM, B TOM 4Hcie (OpMyIHpOBaTh UIEH,
MOHATHUS, TUNOTE3bl 00 0OBEKTaX M SIBICHUSX, B TOM YHCJE paHee HEU3BECTHBIX, OCO3HABATh
neUuIuTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATh CTPECCOBYIO CUTYyAIINIO, BOCIPUHUMATL CTPECCOBYHO CUTYAIIUTO
KaK BBbI30OB, TpCGyIOH_II/Iﬁ KOHTPMCpP, KOPPCKTUPOBATL NMPUHUMACMBIC PCIICHUA U HeﬁCTBHH,
(bOpMyJII/IpOBaTB " OICHUBATDH PUCKH U NTOCIICACTBUA, q)OpMI/IpOBaTB OIIBIT.



METAIIPEJMETHBIE PE3YJIbTATBI
Ilo3naBaTebHBIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUS
Ba3oBble JJornueckue aeiicTBUA:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU MATEMAaTUYECKUX OOBEKTOB, MOHATHUH,
OTHOIICHWA MEXAYy MOHATUSAMH, (OPMYIUPOBATH OIPEACICHUS TOHITHN, YCTaHABIMBAThH
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIMNA, OCHOBAHUS JUIsi 0000IICHUS U CPAaBHEHUS, KpUTEPUHU
IIPOBOJIMMOIO aHAIN3a;

BOCIIPUHUMATh, (QOPMYIHpPOBaTH W NPeoOpa3OBBIBATH CYXKICHHS: YTBEpIAUTEIbHBIE W
OTpULATENIbHbIE, €MHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBIISITh MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUS B (PaKTax, JaHHBIX,
HaOMIOICHUSAX U YTBEPKACHUSX, MpeAsiaraTb KPUTEPUU JUISl BBISBICHHSI 3aKOHOMEPHOCTEM U
IIPOTUBOPEUNI;

JieNlaTh  BBIBOJBI C MHCIOJIb30BAHWEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX W HHIYKTHBHBIX
YMO3aKIIIOYEHNH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

pa3buparh J10Ka3aTeabCTBA MaTEMaTHYECKUX YTBEPXKICHHM (MpsMble UM OT MPOTHBHOTO),
MIPOBOJIUTH CAMOCTOSITENILHO HECIIOKHBIE I0Ka3aTeIbCTBA MaTEMAaTUUYECKHX (DAKTOB, BHICTPAaNBATh
apryMeHTalMI0, MPHUBOIUTH MPUMEPHl M KOHTPHPUMEPHI, OOOCHOBBIBaTH COOCTBEHHBIE
paccyxkJeHus;

BBIOMpATh CHOCOO pelieHus yueOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO BapHMaHTOB pEILEHU,
BbIOMpaTh HanOoJIee MOIXOASAIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

WCII0JIb30BaTh BOIPOCHI KaK HCCIICIOBATCIIbCKHA HMHCTPYMEHT TIO3HAHHS, (BOpPMYITHpPOBATH
BOIPOCHI, PUKCUPYIOIIHE TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSTSIILHO YCTaHABINBATH HCKOMOE 1
JTaHHOE, (POPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATh CBOO IMO3HIINIO, MHEHUE;

MIPOBOJIMTH IO CAMOCTOSTEIBHO COCTaBJICHHOMY IUIAHY HECIIOKHBIH AKCIEPUMEHT, HEOOJIbIIOE
HCCIICIOBAaHUE II0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOoro oObeKTa, 3aBHCHUMOCTEH
00BEKTOB MEX Ty COOOIA;

CaMOCTOSITCIIBHO (hOPMYJIMPOBaTh OOOOIICHUS M BBIBOJABI 10 pe3yjbTaTaM IMPOBEAEHHOTO
HAOJIIOJICHUS, UCCIICIOBAHUS, OIICHUBATh JJOCTOBEPHOCTh MOJIYYCHHBIX PE3YJIbTaTOB, BHIBOJIOB U
000011IeHMI;

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAK)KE BBIJIBUIaTh MPEINOI0KEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmaunmeii:

BBISBJIATE HEJIOCTATOYHOCTh M H30BITOYHOCTH MH(OPMAIMM, JAHHBIX, HEOOXOAMMBIX IS
pelIeHns 3a1a4H;

BBIOMPATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH HHPOPMAIIUIO PA3TUUYHBIX
BUJIOB U ()OPM IIPECTABICHHUS;

BBIOMpPATh (GOpMY MpeICTaBICHUS HH(OPMAIIMU U WILTIOCTPUPOBATH pelIaeMble 33/1a4l CXEMaMH,
JMarpaMMamu, HHOM rpaduKoi 1 uX KOMOUHAIMSIMU;

OLICHUBATh HAAEKHOCTh HMHPOPMALUK 10 KPUTEPUSAM, TNPEAJIOKEHHBIM YUUTEIEM WU
c(OpPMYIMPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHuKaTHBHBIC YHUBEpCaIbHbIe y4eOHbIC JeHCTBHUSA:



BOCIPUHUMATH U (JOPMYIUPOBATH CY)KJCHUS B COOTBETCTBUH C YCIOBUSAMH M LEISIMH OOIICHHS,
SICHO, TOYHO, TPAMOTHO BBIP@)XATh CBOIO TOUYKY 3PEHHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX, AaBATh
MOSICHEHUSI 110 X0y PELICHHUs 33a]]aui, KOMMEHTHUPOBATbH MOJIyYCHHBIH Pe3yNIbTaT;

B X0JIe 00CYKJICHHSI 32/1aBaTh BOTIPOCHI IO CYIIECTBY 00CYK/1aeMOM TeMbI, TPOOJIEMBI, periacMoi
3aJ]auu, BHICKA3bIBATh WUJICH, HAICJICHHbIC HA MOUCK PELICHUS, COMOCTABIISATH CBOM CYXACHUS C
CYXJICHUSIMH JIPYTUX yYaCTHUKOB JIUAJIOTa, OOHAPYKMBATh Pa3iM4yhe W CXOJCTBO TO3UIHH, B
KOPPEKTHOH opme (HOpMYIHPOBATH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

NPECTABIATh PE3yJAbTaThl PEHICHUS 33Jadd, OKCIEPUMEHTa, WCCIEIOBAaHMSA, IPOCKTa,
CaMOCTOSITEJILHO BbIOMPATh (JOpMAT BBHICTYIUIEHUS C YUETOM 3a7a4 MPE3EHTALUU U 0COOCHHOCTEN
ayJIUTOPUU;

MMOHUMATh U UCTIOJIb30BaTh IPEUMYIIECTBA KOMAH/THOW U MHMBHIyTbHOIN paOOThI MPU pelIeHUH
y4eOHBIX MaTeMaTHYECKUX 3a71a4;

MPUHUMATP [[EJIb COBMECTHOH NIEATENFHOCTH, TUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOUN PabOTHI,
pacnpenensatb BHUAbI paboOT, IOroBapuBaThCs, OOCYXKIaTh NPOIECC M Pe3ylbTaT paboThl,
0000111aTh MHEHUS HECKOJIbKUX JIFOJICH;

y4acTBOBATh B IPYHIOBBIX popMax paboThl (00Cy:XIeHUS, 0OMEH MHEHUSIMHU, MO3TOBbIE LI TYPMbI
U JIpyTHe), BBHIMOJHATH CBOIO YacTh Pa0OTHl M KOOPAWHUPOBATH CBOW JICHCTBHS C JIPYTUMHU
4JieHaMH KOMAaH[Ibl, OIICHWBATh KAueCTBO CBOETO BKJIaZa B OOMIMI MPOJYKT IO KPUTEPHSIM,
cOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHble yHUBEpCcalbHbIEC YUeOHBbIE 1eliCTBUA
Camoopranuszaums:

CaMOCTOSITEJIbHO COCTAaBJIAThH IUIAH, aJTOPUTM pelleHus 3ajadyu (WM ero 4acTh), BbHIOMpaTh
croco0 pemeHuss ¢ Y4E€TOM HMMEIOIIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHHH ¢ y4ETOM HOBOM HH(OpMALIUK.

CaMOKOHTPOJIb, IMOLUMOHAIbHbIN HHTEJLJIEKT:

BIIAJIETh CIOco0aMU CaMONPOBEPKH, CAMOKOHTPOJISI Mpollecca M pe3yiabTaTa pelieHUs
MaTeMaTH4eCcKOM 3a7auu;

MIPeIBUJIETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTH [P PEILICHUH 3a/1a4H, BHOCUTH KOPPEKTHBBI
B JICATENBHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, HAMJEHHBIX OIIUOOK, BBISIBICHHBIX
TPYAHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yIbTaTa ACSITEIbHOCTU MOCTABJICHHOM 1IETTH U YCIIOBUSM, OOBSICHATH
MPUYMHBI JOCTHKEHUS WM HEIOCTIKEHHUS 1eTH, HaxOJuTh OIIHMOKY, JaBaTh OICHKY
PHOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI

K xoHmy oOyueHus B 7 KJjacce oOy4arouiuiics NOIY4UT CIEIYIOLUIUME MpPEIMETHBIE
pE3YIBTaThI:

Pacno3naBate HU3YUYCHHBIC T'COMCTPHUYCCKUC (I)I/Il"prI, OMPEACIIATE KX B3daUMHOC
PacCIioJIOKCHHUC, I/I306pa)KaTB TCOMETPUUCCKUC (I)I/Il"ypbl, BBITIOJIHATB YCPTEIKU 110 YCJIOBUTIO 3a/Ia4H.
I/ISMepHTB JIMHEWHBIE U YIJIOBBIC BCIIMYHHBI. Pemiars 3amaun Ha BBIYMCIICHUE JIMH OTPE3KOB U
BCJIMYMH YTJIOB.

I[CJ'I&TL Fp}/6yIO OILICHKY JIMHENHBIX U YIJIOBBIX BCJIMYHH IMMPEAMCTOB B peanLHoﬁ JKH3HU,
PasMEpoOB MMPUPOAHBIX 00BeKkTOB. Paznmuuath Pa3sMEpPhI TUX 00BEKTOB O NOPpAIKY BCIIUYUHBI.



Crpoutb 4epTeKHu K F€OMETPUUECKUM 3a/1adam.

[Tonp30BaTbCcst IPU3HAKaAMU pPABEHCTBA TPEYTOJBHUKOB, HCIOJIB30BaTh IIPU3HAKU H
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJILHUKOB MPHU PEILICHUH 33]1a4.

HpOBOI[I/ITI) JIOTUYCCKUC PACCYKACHUA C UCITIOJIb30BAHUCM I'COMETPHUUCCKUX TCOPEM.

[Tonp30BaTbCcsl NpHU3HAKAMM PABEHCTBA IIPSMOYTOJIBHBIX TPEYrOJIbHUKOB, CBOHCTBOM
MEJMaHbl, MPOBEACHHOW K THUIIOTEHY3€ MPAMOYIOJBHOTO TPEYrOJbHUKA, B PEUICHUU
r€OMETPUUYECKHX 3a/1a4.

Onpenenars napauleIbHOCTh HPSIMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pasyeT ¢ HUMHU
cekymas. OnpenensiTh NapamieIbHOCTh MPSMBIX C TIOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK
OJIHOM ITPSIMOM JI0 TOYEK JIPYroi mpsiMOM.

Pemrate 3agaun Ha kieTyaton Oymare.

[IpoBOIUTH BBIUMCIEHHUS M HAXOJIUTh YMCIOBbIE W OYKBEHHbIE 3HAUEHUS YIJIOB B
F€OMETPHUUYECKHX 3aJ1a4ax ¢ UCIOJIb30BaHUEM CYMMBI YIJIOB TPEYTOJBHUKOB U MHOTOYT OJIbHUKOB,
CBOJCTB YyIJIOB, 00pa30BaHHBIX [P NIEPECEUCHHH IBYX MapaslieIbHBIX MPSIMbIX ceKyiel. Pemars
MIPAaKTUYECKHE 3a7]a4l Ha HAXOK/ICHHUE YTJIOB.

Bragets moHATHEM T€OMETPHUYECKOTO MECTa TOUEK. YMETh OTIPENETsATh OMCCEKTPHUCY YyIiia
U CEepEeIMHHBINA NEPIICHIUKYIISP K OTPE3KY KaKk FTeOMETPHUECKUE MECTa TOUEeK.

@opmyIHpoBaTh OMPENENICHUs OKPY)KHOCTU U Kpyra, XOpIbl M JAWaMeTpa OKpPY>KHOCTH,
MOJIb30BaThCS UX CBOMCTBAMU. Y METh MPUMEHSTh 3TH CBOMCTBA MIPU PEIICHUHU 3a/ay.

Brnagerp moHsATHEM OMHMCAHHON OKOJIO TPEYroJbHUKAa OKPY)KHOCTH, YMETh HAXOIUTh €&
uentp. Ilonp3oBaTecs akTaMu 0 TOM, YTO OMCCEKTPUCHI YIJIOB TPEYTrOJIbHHUKA MEPECEKat0OTCs B
OJIHOMl TOYKE, U O TOM, YTO CEpPEAWHHBbIC MEPHEeHIUKYIAPbl K CTOPOHAM TpPEyroJbHUKa
MIEPECEKAIOTCs B OJTHOM TOUKE.

BJ'Ia,Z[eTB MMOHATHEM KacaTeJIbHOM K OKPYKXHOCTH, II0JIb30BATbHCA TCOpeMOﬁ (6]
HNCPIICHAUKYIIAPHOCTH KacaTeJIbHOM 1 paauyca, HpOBeI[éHHOl"O K TOYKC KaCaHM.

ITonn3oBaThes HpOCTCﬁHIHMH rCOMCTPUUYCCKMMHU  HCPABCHCTBAMH, IIOHUMATb  HX
HpaKTI/ILIGCKI/Iﬁ CMBICJI.

HpOBOI[I/ITB OCHOBHBIC T'COMETPHUYCCKUC ITOCTPOCHHUA C IOMOIIBIO HUPKYJIIA U JIMHEUKH.

K xoHmy oOyueHus B 8 kJjacce oOydarouiuiics NOJIY4UT CIHEIYIOLUIME MpPEeIMETHBIE
pE3YIBTaThI:

Pacno3HaBaTh OCHOBHBIE BH/IBI IleT]':»Ip(.'Z:‘XYFOJ'H:;HI/IKOB, nX SJCEMCHTBI, IIOJb30BaTbCA HX
CBOMCTBaMH IIpu pCHICHUU 'COMECTPHUICCKUX 3a/1a4.

[IpuMeHsTH CBOMCTBA TOUKH NIEPECEUCHUS MEIUAH TPEYTOJIbHUKA (LIEHTPA MAcC) B PELICHUN
3ajad.



Biagets noHATHEM CpelHEN JMHUU TPEYrOJIbHUKA U Tpalelu, IPUMEHATh UX CBONCTBA
IIpU pElICHUM reoMeTrpudeckux 3anad. llosb3oBarecs Teopemoit daseca M TeopemMoil O
MPONOPLUOHAIBHBIX OTPE3Kax, IPUMEHATh UX IS PELIECHUA IPAKTUYECKUX 3a1a4.

[IpuMeHATh PU3HAKY [10100UsI TPEYTOJIbHUKOB B PELIEHUH F€OMETPUUECKUX 3a/1a4.

[Tonb3oBarbest Teopemoii [udaropa nis perieHns reoMeTpuYecKuX U MpakTUUECKUX 3a/1ad.
Crpouth MaTeMaTHUECKYI0 MOJEIb B IPAKTUYECKUX 3aJjauax, CAMOCTOSTENIBHO AeNaTh YEPTEKX U
HAaxO0JIUTh COOTBETCTBYIOLIUE JJINHBI.

Brnanets moHsTHSAMU CHHYCa, KOCHMHYCAa M TaHT€HCAa OCTPOTO YIjia MPsIMOYTOJBHOTO
TpeyroibHuKa. [101630BaThCs STUMM TIOHATUSIME JIJIST PEIICHUS MPAKTHYECKUX 3a/1a4.

Boruucnsate  (pa3nuuHbIME - crOco0aMM)  TUIOHIA[b  TPEYroJdbHUKA W TUIOMIAIH
MHOTOYTOJIbHBIX ~ Guryp (mosib3ysch, TIJeé HEOOXOOUMO, KajubKynaropoM). IlpumMeHsTh
MOJIyYE€HHBIE YMEHHMSI B IPAKTUYECKUX 3aauax.

Biagetp NOHATUSAMH BIHMCAHHOIO W LEHTPAJIBHOIO YIJa, HWCIOJIb30BAaTh TEOPEMBI O
BIMCAaHHBIX yriax, yriax Mex1y XopJamMu (CeKyIIMMHU) U yIJie MEeKy KacaTeabHOU 1 XOp10il mpu
pEeLIeHNN TEOMETPUYECKUX 3aa4.

Biagete MOHATHEM ONMMCAHHOTO YETBIPEXYTOJIBHHMKA, IPUMEHATH CBOMCTBA OIMCAHHOTO
YEeTBIPEXYTOJIBHUKA ITPU PELIEHNH 3a/1a4.

[TpuMeHsATh TOMYyYCHHBIC 3HAHUS Ha MPAKTHKE — CTPOMTh MAaTEMATHYECKHE MOJEIU LIS
3aJa4 peaqbHON KU3HU U TIPOBOUTH COOTBETCTBYIOIINE BHIYHCIICHUS C IPUMEHEHHEM I10100Us
Y TPUTOHOMETPHH (TTOJIB3YSCH, T/Ie HEOOXOAMMO, KATBKYIITOPOM).

K xonmy oOydyeHus B 9 KJjacce oOyJarOmMCS TOJYyYUT CIEAYIONME TPEeIMETHBIC
pEe3yIbTaThI:

3HaTh TPUTOHOMETPUUECKHE (DYHKIIMH OCTPHIX YIJIOB, HAXOUTH C UX MOMOIIBIO PA3TUYHbIC
AJIEMEHTHI TIPSMOYIOJLHOTO TPEYroJIbHUKA («PELIEHUE MPSIMOYIOJIbHBIX TPEYTOJIbHUKOBY).
Haxoauthb (¢ MOMONIBbIO KANbKYISTOPA) AIMHBI U YIJIbI 111 HETAOINYHBIX 3HAYEHUH.

ITonn3oBaThes (bOpMy.]'IaMI/I MNPpUBCACHHA U OCHOBHBIM TPHUI'OHOMCTPUUCCKUM TOXKIACCTBOM
JJIA HAXOXKACHUA COOTHOIIICHUM MCKAY TPUTOHOMETPUUCCKUMU BCIIMYUHAMMU.

Hcnonb30BaTh T€OpEeMbl CUHYCOB U KOCHHYCOB ISl HAXOXACHUS PA3JIUYHBIX AIIEMEHTOB
TPEYroJibHUKA («pEeIIeHHuEe TPEyroJbHUKOBY), MPUMEHITh MX IPU PEUICHUU T€OMETPUUYECKHX
3aj1ad4.

Brnaners noHsTHsMHU TpeoOpa3oBaHUs MO100US, COOTBETCTBEHHBIX JIEMEHTOB MOJOOHBIX
¢uryp. [lonp3oBaTbcs CBONCTBaAMHU 1000 TPOU3BOJIBHBIX (DUTYP, YMETh BBIYMCIATH JJIMHBI U
HaXOJUTh YIJIbl y M0A00HBIX ¢uryp. IIpuMeHsaTs cBoiicTBa MOJ00MS B MPAKTUYECKHUX 3a/adax.
YMeTh NpUBOANUTH MPUMEPHI MOJOOHBIX (PUTYp B OKPYKAIOIIEM MUDE.

ITonp30oBaThCs TCOpCMaMUu O MPOU3SBCACHHUU OTPC3KOB XOpJ, O MPOU3BCIACHUN OTPC3KOB
CCKYIUX, O KBAaJApPaTc KacaTeJIbHOM.



[lonmb30BaTbcs BEKTOpaMH, MHOHUMAaTh HUX T'€OMETPHUECKUH H (DU3MYECKHI CMBICIH,
NPUMEHATh MX B PELUICHUHM TE€OMETPUYECKUX M (u3nyeckux 3aaad. [IpuMeHsSTh cKajaspHOe
IIPOU3BEICHUE BEKTOPOB [UIsl HAX0XKACHUS JJIMH U YIJIOB.

ITonn30BaThCH MCTOAOM KOOpAMHAT HaA IIJIOCKOCTH, HNPUMCHATL C€ro B PCIICHUU
TCOMETPHUUCCKUX U MPAKTUUCCKUX 3aaa4.

Biagets NOHATHAMHU IPaBUIBHOTO MHOTOYIOJIBHMKA, JUIMHBI OKPYKHOCTH, JUIMHBI JAYTH
OKPYKHOCTHM M PaJUaHHOM MeEpbl YIJIa, YMETh BBIYMCIATH IUIOLIA[b Kpyra M €ro 4acrTeu.
[IpuMeHATH NOTyYEHHBIE YMEHHUsSI B IPAKTUYECKUX 3a/1a4ax.

Haxomuth ocu (MM LEHTPHI) CUMMETpUM (UTYp, NMPUMEHSTh JBUKEHMS IJIOCKOCTH B
MPOCTENIINX CITyqasiX.

HpI/IMeHSITI) IMOJIYYCHHBIC 3HAHUW Ha MPAKTUKEC — CTPOUTH MATCMATHYCCKUC MOJCIN IJIA

3a/1a4 peajbHOM JKU3HU U MPOBOJAUTH COOTBETCTBYIOLIUE BHIYMCIEHHS C IPUMEHEHUEM MOJ00us
Y TPUTOHOMETPUUYECKUX (PYHKIUHN (TOIB3YSICh, 1€ HEOOX0IUMO, KAJIbKYJIATOPOM).
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