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MMOACHUTEJIBHASA 3AIIMCKA

PabGouas mporpamma paspaboTaHa B COOTBETCTBHHM CO CJCAYIOIMUMH HOPMATUBHBIMHU
JOKYMEHTaMHU:

- @enepanbHbiM 3akoHOM Ne 273-®3 ot 29.12.2012 «OO6 obpa3oBanuu B Poccuiickoit
Oenepanumn» ¢ u3MeHeHussMU oT 24 utons 2023 roxa;

- [Ipukazom Munnpocsemenust Poccun ot 22.03.2021 Nell5 «O6 ytepxkaenuu Ilopsaka
OpraHu3allid W  OCYIIECTBIEHUS  O00pa3OBATENbHOM  JAESATENIbBHOCTA MO  OCHOBHBIM
oO1reoOpa3zoBaTeIbHbIM ITporpaMmaM — o0pa3oBaTeIbHBIM MIPOrpaMMaM HayaJlbHOrO OOIUIETO,
OCHOBHOTI'0 00111eT0, CpeAHEro o01Iero 00pa3oBaHus ¢ U3MEHEHUsIMU OT 5 aexadpst 2022 roja;

- Ilpukazom Munnpocsemenuss Poccun ot 18.05.2023 Ne370 «OO6 yTBepKIeHUU
denepanbHOi 00pa30BaTENbHOMN MPOrpaMMbl OCHOBHOTO 00111er0 00pazoBanus» (naisee — GOIL
000);

- Ilpukazom MunnpocBemenuss Poccum ot 31.05.2021 Ne287 «O6 yTBepkaeHUU
denepanbHOrO TOCYJIApCTBEHHOTO OOpa30BAaTEIbHOTO  CTaHAapTa OCHOBHOTO — OOIIEro
obpazoBanus» (manee — PI'OC OOO0) ¢ usmenenusimu ot 8 HOsIOpst 2022 roxa;

- Ycrabom MBOY besmenmypcekas OOLL;

- Ilonoxxenuem o popmax, NEPUOJIUYHOCTH, MOPSAKE TEKYLIErO KOHTPOJISL YCIEBAEMOCTH U
MPOMEKYTOUHOM aTTectanuu oodyyaromuxcsi B MBOY besmenmrypckas OOILL.

['eomeTprsi Kak OJJMH M3 OCHOBHBIX Pa3/IE€JIOB LIKOJIBHOW MaTeMAaTHUKH, UMEIOIINI CBOEH
LEeIbl0 00ecneunTh HM3yuyeHHWE CBOWCTB M pa3MepoB (QUryp, UX OTHOILIEHUH W B3aUMHOE
PACIIOJNIOKEHUE, OIMPACTCS HA JIOTMYECKYIO, JOKa3aTelbHYK JHUHUIO. LleHHOCTh u3ydeHus
reOMeTpUM Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHUS 3aKJIIOYaeTCss B TOM, UTO
OOy4YaromIIMiiCs yYUTCS TPOBOAUTH JOKAa3aTeIbHbIE PACCYXKJEHUS, CTPOUTH JIOTUYECKHE
YMO3AKIIOUEHHUS], T0KA3bIBATh UCTUHHBIE YTBEPKACHUSA U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM,
IIPOBOJAUTH  PACCYXKIEHHUsS «OT MPOTUBHOIO», OTJIAYaTh CBOWCTBA OT IPU3HAKOB,
dbopMyIMpOBaTh OOPATHBIE YTBEPKIACHUSI.

BTopoii 1en1b10 M3y4eHHsl TeOMETPUH SIBIISIETCS UCIIOJIB30BAHUE €€ KaK MHCTPYMEHTA IpHU
pELIEHNH KaK MaTEMaTHUYECKUX, TaK M NPAKTUYECKUX 3a]1ay, BCTPEYAIOIIMXCS B PEaJbHOMN
#u3HU. OOyYaromuMics JTOJDKEH HAyYUThCS OINPEACNIUTh T'€OMETPUYECKYI0 (pUrypy, omucaTh
CJIOBaMH JIaHHBIM 4YEpTEX WA PUCYHOK, HAWTH IUIOLIAAb 3EMEJIBHOTO Y4YacTKa, PacCUUTaTh
HEOOXOJMMYIO JIJTUHY OINTOBOJIOKOHHOTO Kalenss wiu TpeOdyeMmble pa3Mephbl rapaxa Jyis
aBTOMOOWUJISI. DTOMY COOTBETCTBYET BTOPAsl, BBIYMCIUTENIbHAS JIMHUSI B U3YYEHUH T€OMETPHH.
[Ipy pemeHnn 3a7ad  MOPAKTUYECKOIO  Xapakrepa OOyYarOUIMIiCS y4YHMTCS  CTPOMUTh
MAaTEMAaTHYECKUE MOJEIN PEaJbHbIX XW3HCHHBIX CHUTyalWW, IPOBOJWTH BBIYHCICHUS U
OLICHUBATh aICKBATHOCTh MOJIyYEHHOI'O PE3yJIbTaTa.

KpaiiHe Ba)XxHO MOAYEPKMBATH CBSI3M T€OMETPUM C JAPYTHUMH YUYEOHBIMU IpEIMETaMHU,
MOTHUBUPOBATh  HCIIONb30BAaTh  ONPEICICHUS TIE€OMETPUYECKHX (UIYp U IOHATHUH,
JIEMOHCTPUPOBATh MPUMEHEHHE TIOJTYYEHHBIX YMEHUNH B (U3MKE W TEXHHKE. OTU CBS3U
HamOoJiee ipKo BUIHBI B TeMax «BekTopb», « TpuroHomeTpruyeckue cCOOTHOLIEHUs», «Meton
koopauHaT» u «Teopema [Tudaropar.

VY4eOHb1ii Kypc «I'eoMeTpusdy BKIIOYAET CIEIYIOUIME OCHOBHBIE pa3Jeibl COAECpPKAHUA:
«I'eomeTtpuueckne QUrypsl W uX CBOWCTBay, «lI3MepeHWe TEOMETPUUYECKUX BEITUYUHY,



«JlekapToBbl ~ KOOpPAMHATBL HA IUIOCKOCTH», «BekTtopb», «/IBHKEHUA  IUIOCKOCTH,
«IIpeobpazoBanus TOIOOMS.

Ha u3ydenne yue6Horo kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacos

(2 gaca B Heaenmo), B 8 ki1acce — 68 yacoB (2 yaca B Heienio0), B 9 kinacce — 68 yacos (2 yaca B
HEJIEITI0).

Peannsauml IIKOJIbBHBIMHU rnegaroraMmu BOCIIMTATCJIBHOI'O nmoreHmuaJjJaa YPOKa

npeamoaracTt CJICAyromicce:

YCTAaHOBJIEHUE JOBEPUTEIBHBIX OTHOLICHUN MEXIy YYHUTEIeM U €ro Y4YeHHKaMmu,
CIIOCOOCTBYIOIIUX TMO3UTUBHOMY BOCHPHATHIO Yy4YalUMHUCA TpeOOBaHUNW W TPOCHO
yuuTeNs, TPUBJICUEHUIO HX BHUMaHUS K 00cCyXkJaeMoil Ha ypoke uHGpopMau,
aKTUBU3ALIMY UX [TO3HABATEIbHOMN 1€ATEIbHOCTH;

noOy>KJIeHHUE IIKOJIBHUKOB COOJIOIaTh HA ypOKE OOUIETPUHSATHIE HOPMBI MOBEACHMUS,
npaBuia OOUIEHUS €O CTaplIMMU (YUYHUTENISIMH) U CBEPCTHUKAMU (IIKOJIbHUKAMU),
HNPUHLHUIIBI y4eOHOW TUCIUIUIMHBI U CAMOOPraHU3alluy;

IpUBJICYEHHE BHUMAaHUS LIKOJBHUKOB K LIEHHOCTHOMY acleKTy M3yYaeMbIX Ha ypoKax
SBJICHUM, OpraHu3alus WX paboThl C MOIYy4YaeMOMl Ha ypOKE COIMAIbHO 3HAYUMOUN
uHpopMalueil — UHUIMUPOBAHUE €€ O00CYXKJIEHUS, BBICKA3bIBAHUS YYALIUMUCS CBOETO
MHEHHUS 110 €€ MOBOAY, BBIPAOOTKU CBOETO K HEM OTHOLICHMS;

NPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (HOpM pabOThl ydalIUXCS: WHTEIUIEKTYallbHbBIX
UTp, CTUMYJIUPYIOIIUX TO3HABATEIbHYI0O MOTHBAIMIO IIKOJIHHUKOB; IUIAKTUYECKOTO
TeaTpa, IJie NOJyUYECHHbIE Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B TE€ATPAIbHBIX IOCTAHOBKAX;
JUCKYCCUM, KOTOpbIE MJAl0T YYallUMCs BO3MOYKHOCTb IPUOOPECTH OMNBIT BEICHUS
KOHCTPYKTUBHOT'O JMajiora; rpynnoBoi pabOThl WK pabOThl B Mapax, KOTOpbIE ydar
HIKOJIbHUKOB KOMaH/IHOHM paboTe ¥ B3aUMOJIEHCTBUIO C APYTUMU JAECTbMU;

BKJIFOUEHHE B YPOK HTPOBBIX MPOLEAYpP, KOTOPhIE MOMOTalOT MOAJEPKaTh MOTHUBALIUIO
JIeTeH K MOJIyYEHHUIO 3HaHUH, HaJa)KMBAHUIO TMMO3UTUBHBIX MEXIUYHOCTHBIX OTHOLICHHIMA
B KJIacce, MOMOTal0T YCTaHOBIICHUIO JOOPOXKeNaTeNbHON aTMOc(hephl BO BpeMs YpOKa;
WHUIIMHPOBAHUE W TOJJAEPKKA HCCIEI0BATEIIbCKON JEATEIbHOCTH IIKOJIHHUKOB B
paMKax peaju3allud HWMH HMHAMBUIYaJIbHBIX U TIPYIIOBBIX HCCIEIOBATEIBCKUX
IPOEKTOB, YTO JACT LIKOJIbHUKAM BO3MOXKHOCTb IIPHOOPECTH HABBIK CAMOCTOATEIBHOIO
pelieHus TEOPETUYECKOM MpoOJieMbl, HaBbIK TI'E€HEPUPOBAHUA U  OPOPMIICHHUS
COOCTBEHHBIX HJIeH, HABBIK YBAKUTEJIILHOTO OTHOILIEHUS K UY>KUM UAESIM, 0(OPMIICHHBIM
B paboTax Jpyrux HCCIeA0BaTeNel, HaBBbIK MMyOJMYHOTO BBICTYIJICHHUS IEpen
ayIUTOpHEH, apryMEeHTUPOBAHMS U OTCTaWBAHUS CBOCH TOUKH 3PECHHUS;

UCTIOJIb30BaHUE BOCIHUTATEIBHBIX BO3MOXKHOCTEM COJEpKaHUS y4eOHOro mpeaMera
yepe3 JIEMOHCTPAIUIO JIETSM MPUMEPOB OTBETCTBEHHOT'O, T'Pa)JTaHCKOTO TOBEICHHUS,
MPOSIBJIICHUS] YEJIOBEKOJIIO0US U J00POCEpPACUHOCTH, Yepe3 MoA0O0p COOTBETCTBYIOIIUX
TEKCTOB JUIsl YTCHUs, 3a/a4 JUIsl PEIIeHUs, MPOOJIEMHBIX CUTYaIlil i OOCYXKICHHS B
KJ1acce.



B cooTBeTcTBHE C TporpaMMoOil BOCTUTAHUS HA YUEOHBINA TOJ MIpEeArnoaaraeTcs (CMOTpUTe
[Ipumeuanue):

- y4acTM€ B MEPONPUATHUAX NPEAMETHOM JAEKalbl, MEXKIPEAMETHON JEKaJbl,
00pa3zoBaTeIbHBIX COOBITHUSX;

- y4acTH€ B IIKOJIbHOM, MYHHUIIMIIAIIBHOM 3Tarax BCEPOCCUMCKUX KOHKYPCOB, OJIMMITHA,
TEMATUYECKUX U BCEPOCCUMCKUX JUKTAHTOB, MPO(POPHEHTAIIMOHHBIX Oecenax;

- UCTI0JIb30BAaHUE TEMATUUYECKUX 3aJaHUM, IPUYPOUYEHHBIX K ONPEICIICHHBIM JIaTaMm;

- IpoBeieHue Oecell o TeMaM, MPUYPOUYEHHBIM K (ONpeIeIEHHBIM aTaMm).



COAEPKXAHUE OBYUYEHUA
7 KIIACC

HavaneHble moHATHs TeoMmeTpuu. Touka, mpsiMas, OTPE30K, Jiyd. YTrod. Buasl yrios.
BeprukaneHble HW CMEXHbIE yIUbl. buccektpuca yrima. JlomaHas, MHOTOYTOJBHUK.
[TapannenbHOCTh U NEPIEHAUKYIIAPHOCTD MPSMBIX.

Cummerpuunble  ¢urypel. OCHOBHBIE CBOWCTBa OCeBOM cumMmeTpuu. I[Ipumepsl
CUMMETPHUH B OKPYIKAKOLIEM MHUPE.

OCHOBHBIE TIOCTPOEHUS C IOMOLIBIO IUPKYJIS W JHUHEHKU. TpeyrosbHUK. Bwicora,
MeanaHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOEIpEHHBII U paBHOCTOPOHHUM TpeyroapHUKU. HepaBeHCTBO TpeyroyibHUKA.

CoiicTBa ¥ TpHU3HAKK PaBHOOENPEHHOTO TpeyroiabHukKa. I[Ipu3Hakum paBeHCTBa
TPEYTOJIBHUKOB.

CBolicTBa M NMPU3HAKMU MMAapauIeabHbIX NpsMbIX. CyMMa YIioB TpeyrojbHHUKA. BHemHue
YTIIbI TPEYTOJIbHUKA.

[IpssMOyrosbHBIA TpeyroJbHUK. CBOWCTBO MEOWAHBI MPSMOYIOJBHOTO TPEYTOJIbHUKA,
IIPOBEAEHHOM K rumnoreHy3e. lIpu3Hakm paBeHCTBAa NPSAMOYTOJBHBIX TPEYTOJIbHUKOB.
[IpsAMOYTOJIbHBIN TPEYTOJIBHUK C YTioM B 30°.

HepaBeHcTBa B reoMeTpHUH: HEPAaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o0 OOJIbIIEM yIJie U 0OoJIbIIeH CTOPOHE TpeyroiabHuKa. [lepneHanuKyisip 1 HaKJIOHHAs!.

['eomeTprueckoe MeCTO TOYEK. bHccekTpuca yria ¥ CEpeIWHHBIA NEPNEHIUKYIApP K
OTPE3KY KaK Fr€eOMETPUYECKHE MECTA TOUEK.

Oxkpy>KHOCTb M Kpyr, XOpJla W JuaMeTp, HMX CBOHCTBA. B3anmMHOE pacnoioKeHHE
OKpY’KHOCTH M nipsAMoi. KacarenbHas u cekymas K OKpyKHOCTH. OKpy»KHOCTb, BIMCAaHHAs B

yroJi. BnrcanHas u onrcanHas OKpy>KHOCTH TPEYTOJIbHUKA.
8 KUIACC

UYereipéxyronpauku. [lapamnenorpamm, ero mpusHaku M CBOWCTBA. YacTHbIe cirydau
napajjieiorpaMmoB (MIPsIMOYTOJIBHUK, pOMO, KBaJpar), UX MpU3HAKU U CcBoMcTBa. Tpamerus,
paBHOOOKas Tpareuus, € cBoMcTBa U mpu3Haku. [IpsMoyronbHas Tpaneuus.

Meron ynBoenust meauanbl. LlenTtpanbHas cummerpusa. Teopema Paneca u Teopema o
IIPOMOPIIMOHAIIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYTroJIbHUKA U Tparneunu. LIeHTp macc TpeyroiabHuKa.

[Togobue TpeyronbHUKOB, K03 duieHT noaoous. [IpuszHaku mogooust TpeyroJbHUKOB.
[IpumeneHue nogo0us pH PEIIEHUH NPAKTUYECKUX 3a4a4.

CpoticTBa mionianel reomerpudeckux (uryp. @opMmymsl s TUIOHMIAAN TPEYTrOJIbHUKA,
napajienorpaMmma, pomoa u tpaneruu. OTHoOIEHUE TUIoNaael mogo0HbIX QUryp.

Boruncnenue miuoiaaei TpeyroJbHUKOB M MHOTOYTOJIbHUKOB Ha KJI€T4aToi Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu pemieHMrM NPaKTHYECKUX
3a/1ay.

CuHyC, KOCHMHYC, TaHT€HC OCTPOr0 yIJIa MOPSIMOYTOJIBHOTO TpeyroiabHuka. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAeCTBO. TpuronHomerpuyeckue PpyHkiuu yrios B 30, 45 u 60°.



Brnivcannble W LIEHTpalIbHBIC YIJIbI, YTOJd MEXKAY KacaTeJIbHOM M XOPAOH. YTJbl MEXKIY
XOpJaMM ¢ CEKYIIMMH. BIMCaHHbIE U  ONMCAHHBIC YETHIPEXYTOJIBHUKU. B3anmHOe
pacrojio’)keHue JByX OKpykHocTed. Kacanue oxpyxknHocrteir. OOmime kacaTeiabHbIE K JBYM
OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TaHreHc yrioB or 0 go 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOX1€CTBO. POPMYJIbI IPUBEICHHUSL.

Pemenue TpeyronpHukoB. Teopema KOCHMHYCOB UM TeOopeMa CHHYCOB. Pemienue
MPAKTUYECKUX 3a]]a4 C UCIIOIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CUHYCOB.

[TpeoOpazoBanue nomoous. [Togodue cCOOTBETCTBEHHBIX JIEMEHTOB.

Teopema o MpoU3BEEHUU OTPE3KOB XOPJI, TEOPEMBI O MIPOU3BEIECHUN OTPE3KOB CEKYLIUX,
TeopeMa O KBaJipaTe KacaTeabHOM.

Bekrtop, anvHa (MOAydb) BEKTOpPA, COHANPABICHHBIE BEKTOPBI, IMPOTHBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTH BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALMM HaJ
BEKTOpaMu. Pa3iioxkeHue BEKTopa Mo JByM HEKOJUIMHEApHBIM BeKTopaMm. KoopauHaTel BEKTOpA.
CkansipHoe IpOU3BEACHUE BEKTOPOB, IPUMEHEHUE IS HAXO0XKICHUS JITMH U YTJIOB.

JlekapToBBI KOOpPAWMHATBHI HA IUIOCKOCTH. YPAaBHEHHS NPSIMOM U OKPYKHOCTU B
KOOpJIMHATAX, [IEPECEYEHUE OKPYKHOCTEN U NMPAMBIX. MeToa KOOPAMHAT U €ro IPUMEHEHNE.

[IpaBuiabHBIE MHOTOYTOJIBHUKM. JlJIMHA OKpy>XHOCTHU. ['pagycHas u paauanHas mepa yria,
BBIYKCIICHUE JUIMH IyT OKpYykHOCcTel. [lnomanp kpyra, cekropa, cerMeHTa.

JIBuKeHusT  IJIOCKOCTM M BHYTPEHHHE  CUMMeTpuu  Guryp  (31eMeHTapHbIe
npeactasnenus). [lapannensueiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHA ITPOT'PAMMbBI YYEBHOI'O
KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJabTaThl OCBOCHHUS MpOrpaMmbl ydeOHOro kypca «['eomerpusi»
XapaKTEPU3YIOTCS:

1) naTrpuoTHYeCcKOe BOCIIMTAHME:

MPOSIBJICHUEM HHTEpEca K TMPOUIJIOMY H HACTOAIIEMY POCCUMCKOW MAaTeMaTHUKH,
LIECHHOCTHBIM OTHOLICHHUEM K JOCTHKCHUAM POCCUHUCKUX MAaTEMaTUKOB U POCCUUCKOU
MaTeMaTU4YeCKOM IIKOJbI, K KCIOJb30BAHUIO 3THX JOCTHKEHUN B JpPYruxX HayKax u
MIPUKIIAIHBIX cdepax;

2) rpaxkIaHCKOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBHIO K BBIMOJHEHUIO OOSI3aHHOCTEM TpakJaHWMHA M pealu3alldl €ro IMpas,
MPEICTaBICHUEM O MaTEeMaTHYECKUX OCHOBaX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHUH, TIPOIIEAYP IpakJaaHCKOro oOiiecTBa (HarpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYXIEHUIO ATUYECKUX MPOOJIEM, CBA3AaHHBIX C MPAKTHYECKUM MPUMEHEHUEM JOCTHKCHUMN
HAayKH, OCO3HAHWEM BAXKHOCTH MOPAIbHO-3TUYECKUX MPUHLUIIOB B IEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAaHOBKOM Ha AKTUBHOE YYaCTHUE B PEIICHUU MPAKTUYECKUX 33Ja4 MATEMATHUYECKOU
HaIpPaBJICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMaTHYECKOTO O0pa30BaHMS Ha MPOTHKEHUU
BCEUM KU3HM JUIsl yCHENIHON MpodeCCUOHATILHOW AESTENbHOCTH U PAa3BUTHEM HEOOXOJIUMBIX
yYMEHUH, 0CO3HAHHBIM BHIOOPOM M TOCTPOCHUEM WHIUBUyATBHON TPACKTOPUH 00pa30BaHUs U
’KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CIIOCOOHOCTBhIO K HMOIMOHATBHOMY W 3CTETUYECKOMY BOCIPHUSATUI0 MAaTEeMaTHUYECKHUX
O00BEKTOB, 3a/1a4, PEIICHHH, pacCyKJICHHUM, YMEHUIO BUJIETh MATEMATHUYECKIE 3aKOHOMEPHOCTH
B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUS:

OpUEHTAIlMEN B JESITEIHLHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 4YEJIOBEKAa, MPUPOJBI U OOIIECTBA, MMOHWMAaHHUEM
MaTeMaTH4YeCKOM HayKh Kak cdepbl 4YelIOBEUECKOW JeSITeIbHOCTH, JTaloB €€ pa3BUTHS M
3HAYUMOCTH i1 Pa3BUTHUS  [UMBWIM3AIMK, OBJIAJCHHEM  SI3bIKOM MATEMAaTHKU U
MAaTEMATHYECKOW KYyJIbTYypOM KakK CpPEICTBOM IO3HAHUS MHPA, OBJIAJAECHHUEM MPOCTECUIINMU
HaBBIKAMHU HUCCIIE/IOBATEIIbCKOM JEATEIbHOCTH;

6) ¢usnmyeckoe BocnuTaHue, GopMuUpoOBaHHE  KYJbTYPbl  310POBbS W
IMOLMOHAJIBHOIO 0J1ArONOJIYYns:

TOTOBHOCTBIO NPUMEHSATH MATEMATHYECKUE 3HAHUS B MHTEPECAX CBOErO 310POBbBS,
BEJICHUS 3/IOPOBOTO 00pa3a >KW3HM (3I0pOBOE MUTAHKE, COATTAHCUPOBAHHBIA PEKUM 3aHITHA U
OTHIbIXa, peryyisipHas ¢u3u4ecKas aKTUBHOCTH), CPOPMHPOBAHHOCTHIO HaBBIKA pedIeKCHH,
MIPU3HAHUEM CBOETO ITpaBa Ha OIIMOKY M TAKOTO K€ MpaBa JPYroro 4eaoBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:



OpHCHTAIlMel Ha MPUMEHEHWE MaTeMaTHUYCCKHX 3HAHWHU JJIA PEIICHUsS 3ajad B 00JacTh
COXPAHHOCTH OKPYXAIOIIEH Cpelbl, TUIAHUPOBAHUSA TOCTYIKOB M OLIEHKM KX BO3MOXHBIX
MOCJICACTBUN JIJISI OKPYXKAIOIIEH Cpe/ibl, OCOZHAHUEM IJI00aJIbHOTO XapaKTepa AKOJOTHUUECKUX
npoOJieM U MyTeH UX pelieHus;

8) ajanTanus K U3MEHAOIIUMCH YCJIOBUAM COUMAIBLHOH U NIPUPOIHOM CPe/bl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YUCIIC YMEHHUE YUUTHCS Y APYTHUX
J0J1eH, MpuoOpeTaTh B COBMECTHOM JIEATEIIbHOCTH HOBBIC 3HAHUS, HABBIKK U KOMIIETCHIIUU U3
ONbITa APYTHX;

HEO0OXOJMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHUM, B TOM 4HClEe (OPMYJIUPOBATH HUJICH,
MOHSATHUSI, TUTIOTE3bI 00 00OBEKTAX W SBJIICHUSAX, B TOM YHUCJIE paHEee HEU3BECTHBIX, OCO3HABATh
neUIUTH COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH, MIIAaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYaIlMIO, BOCHPUHUMATh CTPECCOBYIO
CUTYyaIlMI0 KaK BBI30B, TPEOYIOIIMN KOHTPMEP, KOPPEKTUPOBATH NMPUHUMAEMBIC PEIICHUS M
nercTBus, GOPMYJIMPOBAThH U OILICHUBATH PUCKHU U MOCIEACTBUSI, POPMHUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHBbIE Y4eOHbIe 1eHCTBUS

ba3oBble 1oruueckue aAefcTBU:

e BBIABIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC NPU3HAKHM MAaTEMaTHYECKHMX OOBEKTOB,
MOHATUH, OTHOIICHWA MEXKIYy IOHATHUAMH, (DOPMYIUPOBATH OIPEACIICHUS IOHSATHH,
yCTaHABJIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCHU(PUKAIIUNA, OCHOBAHUS TSI 000OIIEHUS U
CpaBHEHUSI, KPUTEPHUH MPOBOJIUMOTO aHAIN3A;

e BOCIPUHHUMATH, (HOPMYJIHPOBATh U TMPEOOPA3OBHIBATH CYXICHUS: YTBEPIUTCIBHBIC H
OTpHULIaTeIbHBIC, CIUHUIHBIC, YACTHBIC U 00IINE, YCIOBHBIC,

e BBIIBIISTH MAaTEMATHUYCCKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U M MPOTHUBOpPEUHs B (haKTax,
JAHHBIX, HAONIOACHUSX W YTBEPXKICHUSAX, NpENaratb KPUTEPHUH Jisi BBISIBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPCUHIA;

e JIeNIaTh BBIBOJBI C HMCIIOJIH30BAHMEM 3aKOHOB JIOTHKH, NCTYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKITIOUCHUN, YMO3aKIIOUEHUH TI0 aHAJIOTUH;

e pa3dMpaTh TOKA3ATEIHCTBA MATEMATUUECKUX YTBEPIKIACHHUM (MPSAMBIE U OT IPOTUBHOTO),
NIPOBOJIUTH CaMOCTOSITEIBHO HECJIOKHBIE JO0Ka3aTelIbCTBA MaTeMaTHUeCKUX (haKToOB,
BBICTpaWBaTh apryMEHTAIUIO, TTPUBOJNTH MPUMEPHI B KOHTPIPUMEPHI, 000CHOBLIBATH
COOCTBEHHBIC PACCYKICHUS;

e BBIOMpaATh CMOCOO pemieHus y4eOHOW 3amadn (CpaBHUBATH HECKOJIBKO BapHUaHTOB
pelIeHus, BRIOUpaTh HAauOoJee MOAXOIANINA ¢ YYETOM CaMOCTOSITEIILHO BBIJCICHHBIX
KPUTEPUEB).

Bba3oBble uccienoBaTeIbCcKHeE TeHCTBHS:

e WCIOJIb30BaTh  BOMPOCHI  KAaK  MCCIEOBATEIIbCKUN  HMHCTPYMEHT  TO3HAHUA,

(dbopMyIMpOBaTh BOMPOCHI, (PUKCHPYIOIINE MTPOTUBOPEUHUE, MPOOIEMyY, CAMOCTOSTEIIEHO



yCTaHABIIMBATh MCKOMOE M JIlaHHOE, (POpMHpOBATh THUIIOTE3Yy, apryMEHTHPOBATh CBOKO
TIO3UIINIO, MHCHHE;

IIPOBOJUTL TIO CaMOCTOSATEJILHO COCTaBJICHHOMY IUIaHY HECJIOXKHBIM SKCICPUMEHT,
HEOOJIBIIIOE  WCCIICIOBAHUE 110 YCTAaHOBJIICHHIO OCOOEHHOCTEW MaTeMaTHYECKOTO
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOOM;

CaMOCTOATENbHO  (OpPMYTUpOBaTh O0OOIIEHHWS U BBIBOJBI 1O  pe3yjbTaTam
MPOBEIEHHOTO HAOJIFOJCHMS, WCCIACAOBAHMS, OICHUBATH JOCTOBEPHOCTH ITOTYYEHHBIX
PE3yIbTAaTOB, BHIBOJIOB U 00OOIIECHHUI;

MIPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKIKE BBIIBUTATH TPEITOIOKEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITh HEJJOCTATOYHOCTh U M30BITOUHOCTh MH(OPMALIMH, TAHHBIX, HEOOXOAUMBIX JJIs
pelIeHUs 3aa4K;

BbIOMpaTh, AHAIU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETHPOBATH HH(OpPMALIHIO
Pa3NUYHBIX BUJOB U (OPM IPEACTABICHHUS;

BbIOMpaTh (popMy mpecTaBiIeHUss HHPOPMALMU U WLTIOCTPUPOBATH PEIIaeMble 3a/1auu
CXeMaMH, AuarpaMMaMu, HHOU rpaduKoi U X KOMOMHALIUAMU;

OLICHHMBATh HAAEKHOCTh MH(OPMALIMK MO KPUTEPUSIM, MPENTIOKEHHBIM YUUTENEM WU
c(hOpMyITUPOBAHHBIM CAMOCTOSITENILHO.

KOMMyHI/IKaTHBHLIe YHuBEpCaJdbHbIC yqeﬁnme l[eﬁCTBHﬂ:

BOCIIPHUHUMATh U (OPMYJIUPOBATH CYXKJICHUS B COOTBETCTBHH C YCJOBHUSIMU W IEISIMU
oOIieHusl, SICHO, TOYHO, TPaMOTHO BBIp@XAaTh CBOI TOYKY 3PEHHS B YCTHBIX U
MMUCBMCHHBIX TEKCTaX, J1aBaTh MOSICHCHHS IO XOJy PEIICHUS 3a/1auyd, KOMMEHTHPOBATh
MOJTYYCHHBINA PE3YJIbTAT;

B X0JIe 00CYXICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAeMOUW TEMbI, TPOOIEMBI,
periaemMoii 3a/1auu, BbICKa3bIBAaTh UJICH, HAIICJICHHBIC HA MOUCK PEIICHUS, COMTOCTABIISTh
CBOM CYXJCHUS C CYXXJICHHSAMU JIPYTUX YYaCTHUKOB JHAIIOTa, OOHAPYKMBATh Pa3IMuNe
U CXOJACTBO TO3WIMNA, B KOPPEKTHOW ¢opMe (HOpPMYIUPOBATh Pa3HOTIIACHS, CBOHU
BO3PAKCHHUS;

MPE/ICTABIATh PE3YyJbTAThl PEUICHUS 3a/1a4d, HKCIIEPUMEHTA, MCCIIEI0BAHMS, MPOEKTA,
CaMOCTOSTEIILHO BBIOMPATh (OpMAT BBICTYIUICHHS C YYETOM 3aJlad TMPE3CHTAMH M
0COOEHHOCTEN ayJuTOpUU;

MOHUMATh W UCIIOIH30BATh MPEUMYIIIECTBA KOMAaHIHON W WHIWBUIyIbHOU pabOTHI MIPU
pelIeHNH YYEOHBIX MaTeMaTHUYECKUX 3a7a4;

MPUHUMATh 11eJTb COBMECTHOW JICITEILHOCTH, IJIaHUPOBATh OPTaHU3aIMI0 COBMECTHOMN
paboThI, pacpeensaTh BUABI padOT, JOTOBAPUBATHLCS, OOCYKIATh MPOIECC W PE3yJIbTAT
paboTHI, 00001IaTh MHCHHUST HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B IPYMIOBHIX hopMax padboThl (00CykaeHUs,, 0OOMEH MHEHHUSIMHU, MO3TOBBIC
IITYPMBI ¥ APYTHE), BHITOJHITH CBOIO YaCTh pa0OTHl U KOOPJAMHUPOBATH CBOM JICHCTBUS
C IPYTMMH Yj€HAMU KOMaH/IbI, OIEHWBATh KAYECTBO CBOETO BKJIaJa B OOITUH MPOIYKT
0 KPUTEPHUIM, CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOICHUCTBHSI.

PeryiasiTuBHBIC YHUBEpCAJIbHbIE Y4eOHbIE 1eiCTBUA



Camoopranusanus:

e CaMOCTOATEIHLHO COCTaBISATh IUIAH, aJTOPUTM pelieHus 3amayu (WM ero 4acTh),
BBIOMpATh CHOCOO pEHIeHHs € YYETOM HUMEIOIIUXCS PEeCcypcoB M COOCTBEHHBIX
BO3MOYXHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATh BAapHAHTBI PEIICHHH C y4ETOM
HOBOW MH(pOpMaLUU.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII UHTEJIEKT:

e BJAJCTh CIOCOOAMHM CaMOMPOBEPKU, CAMOKOHTPOJSI IMpoliecca U pe3yibTaTa pelieHus
MaTE€MaTH4YE€CKOM 3a/1a4H;

e TIPEIBHUACTH TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NPHU PEIICHUH 3a7a4d, BHOCHUTH
KOPPEKTHUBBI B JIEITEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, HAWJECHHBIX OIIHUOOK,
BBISIBJIEHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3yJbTaTa JIEATCIBHOCTH MOCTABICHHOW IETM U YCIOBHSIM,
OOBSCHATHh IPUYUHBI JOCTHKCHUS WIIM HETOCTHIKEHUS 11€JTA, HaXOIUTh OITUOKY, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

HNPEJMETHBIE PE3YJIbTATBI

K koniy oOyuenus B 7 kJjacce OOydYarOMIMICS NOJYYHUT CIEAYIOMIME MNPEeIMETHBIE
pPE3yJIbTaTHI:

Pacno3HaBaTh HW3yY€HHbIE TE€OMETpUYECKHE (UTYPBL, ONPEENATh HX B3aUMHOE
pacnonoxeHue, U300paxkarb IeOMETpUYECKUE (QUIypbl, BBINOIHATh YEPTEXKHU IO YCIOBUIO
3amaun. M3MepsTh NuHEWHBIE M YTJIOBBIE BENWYMHBL. PemaTe 3a7auv Ha BBIYKMCICHUE JUIMH
OTPE3KOB U BEJIUYHH YTJIOB.

Jlenate rpyOy10 OLICHKY JUHEHHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B pealbHOMN KU3HHU,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznuuaTh pa3mMepsl 3TUX 0OBEKTOB MO MOPSAIKY BETUYUHBIL.

CTpouTh 4EPTEKHU K TEOMETPUUECKHUM 3a]1a4aM.

[lonp30BaThCs IpPU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, WCIIOJIb30BaTh IIPU3HAKA U
CBOICTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB MIPU PEIICHUN 3a/1au.

IIpoBOIUTE JTOTMYECKUE PACCYKIAEHUS C UCIIOJIB30BAHUEM T€OMETPUUYECKUX TEOPEM.

[Tonp30BaThCs NpPU3HAKAMH PABEHCTBA MPSMOYIOJBHBIX TPEYrOJbHUKOB, CBONCTBOM
MEJIMaHbl, NPOBEAEHHOM K THUIOTEHY3€ MPSAMOYIOJBHOIO TPEYrOJbHUKA, B PELICHUU
r€OMETPUYECKUX 3a/1a4.

Omnpenenars napajielbHOCTh HPSAMBIX C IMOMOILBIO YIJIOB, KOTOpPbIE 00pa3yeT ¢ HUMHU
cekymasd. OnpenensaTe napajuieJbHOCTh MPSAMBIX C TOMOIIBIO PABEHCTBA PACCTOSHUI OT TOYEK
OJTHOU MPSMOMU 10 TOYEK APYTON IPSIMOM.

Pemrats 3a7aumn Ha KiieTyaToi Oymare.

[TpoBOAMTH BBIUMCIEHHMST U HAXOAWTh 4YHUCIOBblE M OyKBEHHbIE 3HAUEHUS YIJIOB B
FEOMETPUYECKUX  3a/adyax C  HCHOJIb30BAHHMEM CYMMBbl  YIJIOB  TPEYrOJbHHKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpPU MEPECEUEHUH [BYX NapaJlICIbHBIX
IPSAMBIX CEKyLIen. Pemmars npakTuyeckue 3a1a4yi Ha HaX0XKICHUE YTIIOB.

Bnanerp MOHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETb ONpPENENsTh OUCCEKTPUCY
yIJIa U CEPEINHHBIN MEPIIEHANKYIISP K OTPE3KY KaK T€OMETPUYECKHE MECTA TOUEK.



@opMyJIMpPOBaTh ONPEAEIICHHS] OKPY>KHOCTH M KpYyra, XOpJAbl U JMaMeTpa OKPYKHOCTH,
II0JIb30BaTHCS UX CBOMCTBAMHU. Y METh IPUMEHSAThH 3TU CBOKMCTBA IPU PELICHUH 3a1a4.

Biiasietb MOHATHEM ONMMCAHHOW OKOJO TPEYTOJbHHUKA OKPYKHOCTH, YMETh HaXOJUTh €€
ueHtp. [lonp30Barbest pakTamMu O TOM, YTO OMCCEKTPUCHI YIIIOB TPEYTrOJbHUKA MEPECEKAOTCA B
OIHOW TOYKE, M O TOM, YTO CEPEAMHHBIE IEPHECHIUKYJSIPbl K CTOPOHAM TPEYTOJIbHUKA
MEPECEKAIOTCS B OJIHOM TOYKE.

Bianerp TmOHATHEM KacaTeIbHOM K OKPYKHOCTH, IIOJIb30BAaThCSl TEOPEMOM O
NEPIIEHINKYJIIPHOCTH KacaTeJIbHOM U paguyca, IpOBEAEHHOTO K TOYKE KaCaHMUS.

[Tonp30BaThCs MPOCTEHIIMMU T€OMETPUUECKUMH HEPABEHCTBAMM, IOHUMAaTh HX
MIPAKTUYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE TEOMETPUUECKUE IIOCTPOEHUS C IIOMOLIBIO [IUPKYJIS U JIMHENKH.

K xonmy oOyuenuss B 8 kJjacce oOydarouuicsi TMOJYYUT CIEAYIOUIUME MPEIMETHBIC
pE3yJbTaThI:

Pacnio3HaBaTh OCHOBHBIE BHJIbl UYETHIPEXYTOJIBHUKOB, MX 3JIEMEHTBI, MOJb30BaThCI X
CBOMCTBaMHU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpumeHsATh CBOICTBA TOYKM MEpPECEUEHUS MEAMAH TpPeyrojbHUKa (LEHTpa Macc) B
peleHnuy 3aaa4.

Biiaiets nmoHATHEM CpeAHEN JIMHUU TPEYTOJIbHUKA U TpaIelUH, IPUMEHSITh UX CBONCTBA
IIpU pPEUIEHUM TreoMeTpudyeckux 3anad. Ilonp3oBarbcs Teopemon Paseca U TEOpemMou O
IIPONIOPLUHOHAIIBHBIX OTPE3KAX, IPUMEHSTh UX JUIA PELICHUS PAKTUYECKUX 3a1a4.

[TpumMeHATh pU3HAKK 0100MS TPEYTOJIBHUKOB B PEIICHUH T€OMETPUUYECKUX 3a/1a4.

[Tonb3oBaTecsi Teopemoit Iludaropa myis pemieHUs TE€OMETPUUYECKUX W MPAKTHUYECKUX
3amad. CTpOUTh MAaTeMaTUYECKYI0 MOJENb B MPAKTUYECKHUX 3aJadaX, CAMOCTOSTEINBHO JENaTh
4epTEK U HAXOJUTh COOTBETCTBYIOIUE JTTUHBI.

Brnanets NOHATHSMM CHUHYCa, KOCHMHYCa W TaHI'€HCa OCTPOro yrjia MNpsSMOYTOJIbHOIO
TpEyrojabHUKA. [101630BaTHCS STUMHU MOHATUSAMH JIJIS1 PELIEHUS IPAKTUYECKUX 3a/1au.

Boruncnars  (pa3nuyHbIMM - CIIOCOOAMM) — IUIOIIAJb  TPEYroJibHUKAa MW IUIOUIaJH
MHOTOYTOJIbHBIX  (uryp (monb3ysich, TI/€ HEOOXOAUMO, KaJbKyjlsTopoMm). IlpumeHsTh
MOJIyYE€HHbIC YMEHHUSI B TPAKTUUECKUX 3aJlauax.

Biaserp NMOHATHUSAMHM BIMCAHHOIO W LIEHTPAJIBHOTO YTIJIa, HMCIOJIb30BaThb TEOPEMBI O
BIIMCAHHBIX YTJIaX, yTIax MEXIY XopJaMu (CeKYIIMMHU) U yTiie MEXIy KacaTelIbHOU U XOpIoi
IIPU PEIIEHUU TEOMETPUUECKUX 3a/1a4.

Brajietb MOHSITHEM OMUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSITh CBOKWCTBA OMHCAHHOIO
YEThIPEXYTOJIbHUKA MIPU PELICHUU 33/1a4.

[IpuMeHATh MOMyYEHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATUUYECKUE MOJEIU IS
3a/a4 peaNbHOM JKM3HW W NPOBOJUTH COOTBETCTBYIOIIME BBIYMCIEHUS C IPUMEHEHHEM
MoI00MSI ¥ TPUTOHOMETPHUH (TIOTB3YAChH, T/I€ HEOOXOIUMO, KATBKYJISTOPOM).

K koHiy oOyueHuss B 9 kiacce oOydaroIIMHCS MOJYYUT CIEAYIOIIME IpPEIMETHBIC
pE3YIbTaTHI:

3HaThb TPUTOHOMETPUYECKUE (PYHKUMU OCTPBIX YIJOB, HAaXOAUTh C HMX IOMOIIBIO
pa3IUYHbIE  JJIEMEHTHl  MPSAMOYTOJIBHOTO  TPEYroJibHUKAa («pEIIeHHEe MPSIMOYTOJIbHBIX
TPEYroJIbHUKOBY). HaxoauTh (C MOMONIBIO KaNbKYJISTOpPA) AJIUHBI U YIJIbI 71 HETAOTUYHBIX
3HAYCHUU.



[Tonp30BaThecst popMyIaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOKJIECTBOM
JUISL HAXOKJIEHHUSI COOTHOLLIEHUI MEXAY TPUTOHOMETPHUUECKUMU BETUYHHAMM.

Hcnonb30BaTh TEOPEMbl CHHYCOB U KOCHHYCOB JIJIi HAXOXKJICHUS Pa3JIMYHBIX 3JIEMEHTOB
TPEYroJibHUKa («pPElIeHUE TPEYroJbHUKOB)»), IPUMEHATh UX MPHU PEUICHUU T'€OMETPUUYECKUX
3ajay.

Bnaners nonsTusMu npeodpa3oBaHus MOA00HUS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX
¢uryp. Ilonb30BaThCcsi CBOMCTBAMU MOAOOUS MTPOU3BOJIBHBIX (QUTYDP, YMETb BBIYUCIATH JJIUHBI
U HaxXoguTh YIibl y noAoOHbIX ¢(uryp. IlpumeHsTh cBOHCTBa MOAOOUS B NPAKTUUYECKUX
3aa4ax. Y MeTh IPUBOIUTH MPUMEPHI MOJOOHBIX GUTYDP B OKPY>KAIOILIEM MHpE.

[Tosp30BaTECS TEOpPEMAaMM O MPOU3BEACHUM OTPE3KOB XOPJ, O IPOU3BEICHUU OTPE3KOB
CEKyIIMNX, O KBaJpaTe KacaTeIbHOM.

[lonb30BaThCs BEKTOpaMHU, MOHUMATh WX TEOMETPUUECKH M (U3UUYECKUH CMBICI,
OPUMEHATh WX B PEIICHUH T€OMETPUYECKUX U (u3uueckux 3aaad. lIpuMeHsATh cKasipHOE
IIPOU3BECHUE BEKTOPOB JIJISl HAXOXKIACHUS JJIMH U YTJIOB.

[Tonb30BaThC METOJIOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHSATH €ro B PEHICHUH
reOMETPUYECKUX U MPAKTUYECKUX 3a]au.

Bnanets NOHATHAMM NMPABUIBHOTO MHOTOYT'OJIBHHUKA, JUIMHBI OKPYXXHOCTH, JUIMHBI JIyTH
OKPYXHOCTH M DPaJHaHHOW MeEphbl YIVIa, YMEThb BBIUMCIATH IUIOMIAJAb Kpyra M €ro 4acrei.
[IpumeHsTh MoJly4eHHbIE YMEHUS B IPAKTUYECKUX 3a]1ayax.

Haxonute ocu (MM LIEHTPbI) CUMMETPUHU (DUTyp, NPUMEHSTh JBUKEHUS IUIOCKOCTH B
MIPOCTENIINX CITyYasiX.

[IpuMeHATh MOJyYEHHBIE 3HAHUS HA MPAKTHKE — CTPOUTH MAaTEMaTUYECKHE MOJEIN IS
3a/lad peaJibHOM KU3HU M MPOBOJAUTH COOTBETCTBYIOLIME BBIYUCICHHUS C TPUMEHEHUEM
101001l ¥ TPUTOHOMETPUYECKUX QYHKUUMN (IIOJIB3YSICh, II€ HEOOXOIUMO, KaJIbKYJISTOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

Kosmn4yecTBo 4acos JJIeKTPOHHbIE
HanMeHnoBaHue pa3/iesioB U TeM uudposbie
Ne i/m P KoHTpoibHBI IIpakTHyeckue (up )
MPOrpamMMmsl Bcero o0pa3oBaTe/bHbIE
e padoThl padoThI
pecypcsl
[Ipocreiine reomeTpudeckue GUrypsl u
1 I/I)I: cBorictBa. U3me 5H1/1e reOMj; I/I}:IIZ)CKI/IX 14 bubmorexa [JOK
' P p https://m.edsoo.ru/7f415e2e
BEJINYUH
Bbu6nuoreka [JOK
2 T 22 1
DEYTONBHIIH https://m.edsoo.ru/7f415¢e2e
3 [TapannenpHbIE TPSIMBIE, CYMMa YTJI0B 14 1 bubnnorexa [JOK
TpEYyrojbHUKa https://m.edsoo.ru/7f415e2e
4 OxpykHOCTb U KpyT. ['eomMeTpuueckue 14 1 bubnuoreka [IOK
IIOCTPOECHUS https://m.edsoo.ru/7f415e2e
N bubmuoreka [JOK
> losToperne, 0bodmere sanmii 4 ! https://m.edsoo.ru/7f415¢e2e
OBUIEE KOJIMYECTBO YACOB I10 [TIPOIT'PAMME 68 4 0




8 KUIACC

KosmuecTBo yacos JIEKTPOHHBIE
HaunmeHoBaHue pa3jesioB U TeM nu(pposbIe
Ne i/m P Konrpoabnsbie | IlpakTnyeckn (upp :
NPOrpaMMBsl Bcero o0pa3oBaTe/bHbIC
padoThI e padoThbl
pecypcsl
N bubmuoreka [JOK
! HerbpexyrombHuiH 12 ! https://m.edsoo.ru/7f417e18
Teopema ®aneca u reopema o
2 MIPONOPIMOHATIBHBIX OTPE3Kax, MOJ00HbIE 15 1 bubmmorexa LIOK
poroph P > 1104 https://m.edsoo.ru/7f417¢18
TPEYroJbHUKU
[Tnomans. Haxoxaenue miomanei
3 Tpe IIJ“-IOJ{:ILLHI/IKOB u };Horo FO;;HHBIX ¢bur 14 1 bubmmorexa [JOK
pey Y P https://m.edsoo.ru/7f417¢18
[Tnomaau momoO6HBIX Guryp
4 Teopema [Iudaropa u Hayana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTriabl B OKpYKHOCTH. Briricanublie u
5 OIMCAHHBIC YETBIPEXYTOJIbHUKU. 13 | bubnnoreka [IOK
KacarenbHble k okpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpY>KHOCTEHN
. bu6mmoreka [JOK
6 Tosropenne, 0dodmenne snannii 4 ! https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




9 KUIIACC

KosmuecTBo yacos JJIeKTPOHHBIE
HaumeHnoBaHue pa3aesioB U TeM uugpoBbIe
Ne i/m P Kontpoabnsie | IlpakTnyeckue (upp )
NPOrpaMMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypcsl
| Tpuronomerpus. TeopeMbl KOCHHYCOB U 16 1 bu6nuoreka IIOK
cuHycOB. Pemienue TpeyroibHIKOB https://m.edsoo.ru/7f41al2¢
) [IpeobpazoBanne mogodus. MeTpudeckre 10 ] bu6muoreka [IOK
COOTHOIIEHUA B OKPYKHOCTHU https://m.edsoo.ru/7f41al2¢
bu6mmoreka [JOK
3 Bexropst 12 ! https://m.edsoo.ru/7f41al2c
4 JlexapToBbI KOOPJAWHATHI Ha TUNIOCKOCTH 9 1 bubmmorexa [TOK
P PA https://m.edsoo.ru/7f41al2c
[IpaBuUnbHBIE MHOTOYTOJIBHUKH. J{JTMHA
5 of YKHOCTH U IO ya b Kpyra 8 8 bubmmorexa TIOK
by " HU pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue miomanei
bu6mmoreka [JOK
6 6
JBHOKCHHS ILTOCKOCTH https://m.edsoo.ru/7f41al2c¢c
. IToBTOpenue, 0000IIeHNE, CUCTEMATH3AIIHS 7 ) bu6nuoreka IIOK
3HAaHUHU https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6 0







IHOYPOYHOE IIVIAHUPOBAHHUE

9 KJIACC
Kosmn4yecTBo 4acos DJIeKTPOHHbBIE
Ne aTa nudpposLie
Tema ypoxka Konrtpousbnsie | IIpakTnueckue A p
n/n Bcero u3yuyeHusi | oOpasoBaTeibHbIE
padoTbI padoTsbI
pecypchl
1 Omnpenenenne TPUroHOMETPUUECKUX 1 bubnuoreka LIOK
¢yukuuit yrnos ot 0° mo 180° https://m.edsoo.ru/8a1424bc
2 ®opMyIIbl IPUBEICHUS 1
3 @opMyIIbl U151 BBIYACIEHUS KOOPIUHAT | bubmuorexa [JOK
TOUYKHA https://m.edsoo.ru/8al42e8a
4 Teopema o Tuiom@aau TpEeyroabHUKA 1 Bubnmorexa [JOK
P Hai Tpey https://m.edsoo.ru/8a14336¢
5 Teopema KOCHHYCOB 1
bu6mmoreka [IOK
T 1
6 copeMa KOCHHYCoB https://m.edsoo.ru/8al142d5e
7 Teopema cuHycoB 1
Teopema cuHycOB 1
HaxoxaeHnue 1iivH CTOPOH M BEJIMYKH YIJIOB bubnuoreka [IOK
9 1
TpEYTrOJIbHUKOB https://m.edsoo.ru/8a1430b0
but6mmoreka [JOK
10 Petuenie TpeyrombHHKoB ! https://m.edsoo.ru/8al42ac0
11 Pemienue TpeyrogbHIUKOB 1 bubmmorexa [JOK
Tpey https://m.edsoo.ru/8al42ac0
Bbu6mmoreka [JOK
12 P 1
CHICHHE TPEYTOILHUKOB https://m.edsoo.ru/8al42ac0
13 Pemenue TpeyrojibHUKOB 1 bubamorexa [OK
TPey https://m.edsoo.ru/8a142ac0
14 [IpakTHueckoe MpUMEHEHNE TEOPEM CHHYCOB | bubnuoreka [IOK

H KOCUHYCOB

https://m.edsoo.ru/8al142c3c




15 N3meputenbHbie paboTh
16 KonTponbnast padota Nel no teme "Pemienne bubmuoreka LIOK
TPEYTOJIbHUKOB" https://m.edsoo.ru/8a14392a
bu6morexa [JOK
17 o € 0 mpeoOpazoBa 01100
FUITHE O TIPCODPASOBATHI HOACDHA https://m.edsoo.ru/8al143ab0
13 COOTBETCTBEHHBIC JIEMEHTHI TTOJOOHBIX bubmuoreka [IOK
buryp https://m.edsoo.ru/8al43de4
19 CoOOTBETCTBEHHBIE 2JIEMEHTHI TOJJOOHBIX
¢uryp
Teopema 0 Ipou3BEAEHUU OTPE3KOB XOP/,
20 T€O peMa omn pOI/I3Be €HUH OT pe31<013 ’ bubmorexa [TOK
p p a p . https://m.edsoo.ru/8a14406¢
CEKyLIUX, TeOpeMa O KBaJpare KacaTeJIbHOU
Teopema o mpou3BeICHIUHN OTPE3KOB XOP/I,
21 TEO peMa omn pOI/I3Be €HUU OT pe3I<OB ' Bubnmorexa [IOK
p P o P . https://m.edsoo.ru/8al441a4
CEeKYIIUX, TeOpeMa O KBaJpaTe KacaTeIbHOM
Teopema o mpon3BeEHIH OTPE3KOB XOP/I,
22 TEO peMa om pomBe CHUU OTTp €3KOB ’ bubmorexa [TOK
p P a p . https://m.edsoo.ru/8al1442da
CEeKYILHX, TeOpeMa 0 KBaJpaTe KacaTeJIbHOM
” [IpuMmeHeHne TeopeM B pelIeHun bubnuoreka LIOK
T€OMETPUUYECKHX 3a]1a4 https://m.edsoo.ru/8a143f06
24 [IpumeHeHne TeopeM B peLIEHUH bubnuoreka LIOK
T€OMETPUUYECKHX 3a]1a4 https://m.edsoo.ru/8a1443fc
25 IIpuMeHeHne TeopeM B pelleHun bubnuoreka [JOK
TeOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a144578
Kontponbnas padora N2 o teme
26 "IIpeobpazoBanue momoous. MeTpuueckue bubmorexa [TOK
beoop g L P https://m.edsoo.ru/8a1447a8
COOTHOIIEHHS B OKPY>KHOCTH
7 Onpenenenne BeKTOpoB. OU3HUECKUI 1 bubnuorexa [JOK
F€OMETPUUYECKUN CMBICIT BEKTOPOB https://m.edsoo.ru/8a144960
)3 CnokeHue ¥ BRIYUTAHNUE BEKTOPOB, bubnmoreka [JOK

YMHOKCHHE BCKTOPA HA YUCIIO

https://m.edsoo.ru/8al44a8¢c




CnokeHHe U BIYMTaHHE BCKTOPOB,

bu6mmoreka [JOK

29 YMHOKEHHUE BEKTOPA HA YUCIIO https://m.edsoo.ru/8a144d52
30 CnokeHue ¥ BRIYUTAHUE BEKTOPOB,
YMHOKEHHE BEKTOpa Ha YUCIIO
31 Pa3znosxxenue BekTopa 1o AByM
HEKOJUTMHEAPHBIM BEKTOpaM
bubnmoreka [JOK
32 Koopaunarer Bekropa httos://m.edsogm/8a144fbe
33 [Ipocreiimume 3agauu B KOOpAUHATAX bubmmorexa [JOK
https://m.edsoo.ru/8al44c3a
34 CkansipHO€ MPOU3BEIEHNE BEKTOPOB, €TI0 bubnuoreka [JOK
[PUMEHEHUE JUI HAaXO0XKACHUS IIUH U YIJIOB https://m.edsoo.ru/8a14539¢
35 CkansipHO€ MPOU3BEJICHUE BEKTOPOB, €TI0 bubnunoreka [JOK
[IPUMEHEHUE I HAXO0XKACHUS UIUH U YIJIOB https://m.edsoo.ru/8a14550e
36 Pemenue 3aga4 ¢ nOMOILIBIO BEKTOPOB bubmorexa [IOK
https://m.edsoo.ru/8a1458c4
37 [IpuMeHeHne BEKTOPOB IS pellIeHuUs 3a/1a4
bu3uKu
18 KonTtposnbHas padora Ne3 o teme bubnuoreka [IOK
"BekTops!" https://m.edsoo.ru/8a145b08
19 JlexapToBBI KOOpAMHATHI TOUYEK Ha
IJIOCKOCTH
. bubnuorexa [JOK
40 Y PaBHCHHE NPAMOH httns://m.edsog)_.lru/8al45048
41 YpaBHeHHE NPAMON
bubnmoreka [JOK
42 YPaBHEHHE OKPYKHOCTH httns://m.edsol_.lru/Sal4635a
13 Koopaunatsl Touek nepeceueHus bubnuoreka [IOK
OKPYXHOCTH Y MPAMOI https://m.edsoo.ru/8a146620
44 Meroa KOOpAUHAT NPH pELICHUN

TCOMCTPHUYCCKUX 3aaaY, MPAKTUYCCKUX 3aaaYd




Meroa KoOpAuHAT IPH pELICHUN

45
reOMETPUYECKHUX 3aJ1ay, IPAKTUYECKUX 3a7a4
46 Meroxa KoOOpAUHAT IPH pELICHUN
FEOMETPUUYECKUX 3a/1a4, TPAKTUYECKUX 3a]1a4
47 KonrtponsHast padora Ne4 o reme bubnuoreka LIOK
" JlekapTOBBI KOOPAMHATHI HA TIIOCKOCTH" https://m.edsoo.ru/8al46e0e
43 [IpaBuiIbHBIE MHOTOYTOJIBHUKY, BEIYUCIICHHE bubnuoreka [JOK
HX 3JIEMEHTOB https://m.edsoo.ru/8al146fda
bu6mmoreka [IOK
4 4 .
? MO . JUTHHA OKPYKHOCTH https://m.edsoo.ru/8al1472¢8
bu6mmoreka [JOK
q .
>0 Mo . JUMHA OKPYKHOCTH https://m.edsoo.ru/8al14714c
51 JlnvHa 1yru OKpy»KHOCTH
bu6mmoreka [JOK
2 P
> AHanHad Mepa yria https://m.edsoo.ru/8al14714c
53 [Tnomane kpyra, cekTopa, CerMmeHTa bubmorexa HOK
HII> KpyTd, pa, https://m.edsoo.ru/8a147426
54 [Tmomans kpyra, CEKTOpa, CeTMEHTA bubmorexa LHOK
HII> KpyTd, pa, https://m.edsoo.ru/8a147750
55 [Tmomane kpyra, cEKTOpa, CErMEHTa bubmmorexa [JOK
HII> KpyTd, pa, https://m.edsoo.ru/8a147750
56 [TonsiTHE O NBUKEHUH TIIOCKOCTH bubmorexa HOK
g https://m.edsoo.ru/8a147c82
57 ITapannenpHbIN IEPEHOC, TOBOPOT brbmorexa [TOK
p p ’ p https://m.edsoo.ru/8a147f16
58 ITapannensHbIN IEpEHOC, TOBOPOT bubmorexa [OK
p p ’ p https://m.edsoo.ru/8a147f16
59 [TapajutenpHBbIN IEPEHOC, TIOBOPOT
60 [TapannenbHbIN IEPEHOC, TOBOPOT
. bubnuorexa [JOK
61 [IprmeHeHre NBY>KEHUM MPU PEIICHUN 3a]1a4

https://m.edsoo.ru/8a1480e2




Kontponbnas pabora N5 o remam
62 "[IpaBuabHBIC MHOTOYTOJILHUKH.
OKpYKHOCTb. JIBUXKEHHUS TIIOCKOCTH"

[ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIUS
63 3HaHMU. MI3MepeHne reoMeTpuaecKnx
BeMYrH. TpeyroisHUKH

Bbu6mmoreka [JOK
https://m.edsoo.ru/8a148524

[ToBTOpeHnue, 06001IeHNE, CHCTEMATH3AIUS
64 3HaHui. [lapamnensHbie u
HEPICHANKYJISIPHBIC TIPSIMBIC

bubmuoreka [JOK
https://m.edsoo.ru/8a148650

[ToBTOpeHnue, 06001IeHNE, CCTEMaTH3AIUS
3HaHUU. OKPY>KHOCTb U KpYT.

65 1
['eoMeTpuueckre moCTpoeHus. YTIbI B
OKPYHOCTH
[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS
66 3HaHui. BrimcanHbple ¥ OMMCcaHHbBIE 1
OKPYKHOCTH MHOTOYTOJIbHHKOB
67 HtoroBast KOHTpoOJIbHAs paboTa 1 bubmmorexa [JOK
https://m.edsoo.ru/8a148920
68 [ToBTOpenue, 06001IeHNE, CHCTEMaTH3AIUS 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







YYEBHO-METO/IMYECKOE OBECITIEYEHUE OBPA30BATEJBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI VYYEHUKA

* Maremaruka. ['eometpust: 7-9-e kiacchl: 0a30BbIM YPOBEHb: YUeOHUK, 7-9 Ki1acchl/
Aranacsiz JI.C., byry3os B.®., Kagomuies C.b. u apyrue, AkiimoHepHoe 00IIeCTBO
«M3narensctBO «IIpocBenienne»

N3yuenue reomerpuu B 7-9 knaccax: Meroj pekomenaanuu K yue6.: Ku. ans yuaurens/

JI.C.Artanacsin, B.®. byty308, FO.A. I'nazkoB u ap.-M.: IIpocBenienue.

METOAUYECKHUE MATEPUAJIBI 1JISA YUUTEJISA

['eomeTpus 9 knacc.Iloypounsie miansl no yueouuky JI.C.Atanacsina "I'eometpust. 9 kiace."u
np. B 2 gactax. Yacts 1./coct. M.I'.I'mnspoBa- Bonrorpan: Yuutens ACT.

I'eometpus 9 knacc.Iloypounsie mnansl o yueOnuky JI.C.Atanacsina "['eomerpus. 9

kiace."'u 1p. B 2 gactax. Yacts 2./coct. M.I'.I'unspoBa- Bonrorpan: Yuutens ACT.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET
[legarornyeckue mactepckue, ypoku B IutepHer u ap. http:teacher.fio/ru

bubmmoreka IIOK

Hosble TexHnonoruu B oOpazoBanuu. http://edu.secna.ru/main

Caittel sHIMKIONIEAUH. http://www.rubricon.ru






