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HOACHUTEJBHASA 3AIINCKA

['eoMeTpus KaKk OJIMH U3 OCHOBHBIX Pa3/esiOB IIKOJIbHOW MaTeMaTUKH, UMEIOIINI CBOEH
[EJIbI0 00ECTeUnTh M3yYeHUE CBOMCTB M pa3MepoB (UTYp, UX OTHOILIECHUH U B3aMMHOE
pacmojoXeHne, OMUPAETCs Ha JIOTHYECKYI0, JOKa3aTellbHYI0 JIMHUI0. LleHHOCTh M3ydeHus
r€OMETPUM Ha YpPOBHE OCHOBHOTO 00IIEero oO0pa3oBaHUs 3aKIOYaeTcss B TOM, 4TO
OoOy4Jarouuiicss y4uTcsi MPOBOAMUTH JOKA3aTENbHbIE PACCYXKIEHUS, CTPOUTH JIOTUUYECKHE
YMO3aKJIIOUEHHUS, I0Ka3bIBaTh UCTUHHBIE YTBEPKICHUS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM,
MPOBOANTH PACCYXIEHUS «OT TPOTHBHOTO», OTIMYATh CBOMCTBA OT MPHU3HAKOB,
dbopmynupoBaTh 00paTHBIE yTBepkAcHUA. Oco00e 3HAUYCHME JOKa3aTelbHas JHMHHUS HUMEET
JUTSl yIITyOJIEHHOTO U3YUYEHHUSI MaTEeMAaTHUKH.

Ilenpto M3yuyeHUs T€OMETPUM SBIIAETCA MCIOJIb30BaHUE €€ KaK HMHCTPYMEHTa IpU
pEIIeHNN KaK MaTeMaTUYECKUX, TaK M MPAKTHUYECKHUX 3a/1ay, BCTPEUAIOIIUXCS B peaabHOU
xu3HU. OOyvaronmmiicss JODKEH HAy4YUThCSl OMPEAeNATh TEeOMETPUUECKYI0 (QUrypy,
OMHKCHIBATh CIIOBAaMU YEpPTEX WM PHUCYHOK, HAWTH IUIOMAAb 3E€MEIbHOTO ydYacTKa,
paccuuThIBaTh HEOOXOJUMYIO JUIMHY OINTOBOJOKOHHOTO KaOelss Wiu TpeOdyeMble pa3Mephl
rapaxa Juisi aBTOMOOMIIA. DTOMY COOTBETCTBYET BTOPasl, BBIUNCIUTEIbHAS JIMHUS B U3YUEHUU
reomerpun. [Ipu pemeHun 3aga4 MpakKTUUECKOTO XapakTepa 00ydalomuics YIUTCS CTPOUTD
MaTEeMaTHYECKHE MOJIETN PEANbHBIX JKU3HEHHBIX CHUTYalllil, NMPOBOAWTH BBIYHUCICHHS U
OLICHMBATh aJI€KBaTHOCTb MOJIyYEHHOTO pe3yibTara.

Oco0eHHOCTh yueOHOro Kypca yriayO0iIEHHOTO U3yUeHUsl TEOMETPUN COCTOUT B TOM, YTO
oOydaroluecsi He TMPOCTO 3HAKOMSTCS C ONPENCIEHHBIMH MOHSATHSMH, a YBEPEHHO
oBnazeBatoT UMu. CyIEeCTBYIOIIME TEMBI POTPAMMBI 0230BOT0 Kypca T€OMETPUHN U3YUatOTCs
Ha Oosiee TIyOOKOM YpOBHE, a oOydaromuecsi MPUOOpPETarOT YMEHHS, MOMOTAlolue UM
YBEPEHHO NMPUMEHSITh CBOU 3HAHUS HE TOJHKO B MAaTEMAaTHKE, HO U B CMEXHBIX IIpeIMeTax,
npex/e Bcero pusmke u nHGOpMaTUKe, a TAKKE MOJIb30BAThCS MOJYyUYEHHBIMU 3HAHUSAMU IIPU
pEIIeHN PaKTHYECKUX 3a/1a4.

CornacHo yuyeOHOMY I1aHy B 7—9 kiaccax u3ydaercsl YyriyOn€HHbIM y4eOHBIH Kypc
«I"eomeTpus», KOTOPBIM BKIIOYAET CIAEAYIOLIME OCHOBHBIE pasenbl conepkanus: «Havana
reomerpun», «TpeyrompHukn», «OkpyX HOCTH», «YeTblpéxyronpHukn», «llogodue»,
«9nemeHTsl TpuroHomeTpum», «llnomann», a Takke «Merom koopawHAT», «BeEKTOPHDY,
«IIpeobpazoBaHus MIIOCKOCTHY.

Ha usyuenue yueOHoro kypca «I'eometpus» otBoautcst 306 yacoB: B 7 kiacce — 102
yaca (3 yaca B Hezento), B 8 knacce — 102 ygaca (3 gaca B Henento), B 9 kitacce — 102 yaca (3
yaca B HEJIEIIIO).



COILEPKXAHUE OBYYEHUASA
7 KIIACC

Havaja reomerpun

Hcropusi BOBHMKHOBEHHUS M Pa3BUTHS reoMeTpur. HadanpHble NMOHATHS T€OMETPHH.
Touka, mnpsmas, oTpe3ok, nyd. IloHarne o0 akcuome, TeopeMe, JI0Ka3aTEIbCTBE,
OIIPENICIICHNH.

B3anmHoe pacnonokeHue ToO4eK Ha npsAMou. M3mepenue mmHbl 0Tpe3Ka, pacCTOsIHUE
MEXy TOUYKaMHu.

[Tonynnockocts U yros. Buasl yrinos. M3mepeHne BenuuMH yrioB. BepTukanbHble U
cMeHbIe yribl. [lapannensHple U NMEPHEHANKYISIPHBIE NMPsAMbIE. PaccTOAHME OT TOYKM 10
npsmoiu. buccekrpuca yria.

Jlomanas. Bwuael nomanbeix. [JnmHa JsiomaHoi. MHoroyroiaebHuku. Ilepumerp
MHOIr'OyrosibHuKa. [IoHsATHE O BBINYKIIBIX U HEBBIIIYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHbIe IpeACTAaBICHUS O PABEHCTBE (PUTYp, UX PACTIONOKEHUH, CAMMETPHUU.

[Ipocrenimue noctpoenus. MHCTpyMEHTHI 111 U3BMEPEHUM U TOCTPOEHHU.

TpeyrojabHuKkH

Buapl  TpeyroapHHKOB:  OCTPOYIOJIBHBIE,  IPSMOYTOJBHBIC,  TYIOYI'OJIbHBIE,
paBHOOEpEHHBIE, PABHOCTOPOHHME. MennaHa, OucceKkTpuca U BbICOTA TPEYTOJIbHUKA.

PaBeHcTBO TpeyronbHHUKOB. IIepBBIli M BTOPOW NMPU3HAKU PABEHCTBA TPEYTOJbHHUKOB.
PaBHOOEpEeHHBIE TPEYTONIBHUKU U UX CBOMCTBA. [Ipu3HaK paBHOOEAPEHHOTO TPEYTOJIbHUKA.
TpeTuit npu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOlIEHUsT MEXJIy CTOPOHaMH M yrjaMu TpeyronbHukKa. HepaBeHCTBO
TpeyroJibHUKa. HepaBeHCTBO O IMHE JIOMaHOM.

Cummetpuunbie ¢urypsl. OCHOBHBIE CBONCTBa OcCeBOMl cummerpuu. Ilpumepsl
CUMMETPHUU B OKPYKAIOILEM MUPE.

IHapannensHbie npsimbie. CyMMa yrjioB MHOTOYIOJIbHUKA

ITapannenbHOCTh NPSAMBIX, HICTOPUUYECKUE CBEIECHMS O Iocrynare EBkimmma u o poiau
JIo6aueBCcKOro B OTKPHITUH HEEBKIINI0BOM reoMeTprun. CBOMCTBA U PU3HAKY MapalieNIbHbIX
npsMbIx. CyMMa yriioB TpeyroyibHuKa. BHemHne yrisl TpeyrojapHuka. CyMMma BHYTPEHHUX
YIJIOB MHOTOYTOJIbHUKA U CyMMAa BHEIIHUX YTJIOB BBITYKJIOIO MHOTOYTOJIbHUKA.

IIpsiMoyroJjibHble TPEYrOJIbLHUKH

IIpr3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IeprieHIuKyIsip 1 HaAKJIOHHAS.
CBOMCTBO MeOuaHbl NPSAMOYTOJBHOIO TPEYrOJIbHMKA, IPOBEAEHHOM K THUIIOTEHY3E.
[IpsAMOYTOJIBHBIN TPEYTOJBHUK C yTJIOM B 30°.

Okpyx)HOCTH

[ToHATHS OKpPY>XKHOCTM M Kpyra. DJEMEHThl OKPYKHOCTH M Kpyra: LEHTp, pajauyc,
IAAMETP, XOpAa, HMX CBOMCTBA. B3anMHOE pacnoyiOKEHUE OKPYKHOCTH W MPSIMOM.
KacarenbHast u cekymas K OKpyX’HOCTH. OKpYy>KHOCTb, BnMcaHHas B yroiu. lIpocreimme
IIOCTPOEHUS C IOMOUIBIO HUPKYJIS U JINHEUKU.

I'eomeTpuyeckne MecTa TOYEK



IToHATHE O reOMETPUYECKOM MecCTe TOYeK. IIpumMepsl reoMeTpruyecKux MECT TOUEK Ha
IUIOCKOCTU. buccekrpuca yrma W CEpeIMHHBIM NEPNEHAUKYISAP K OTPE3KYy Kak
reoMeTpuYeCcKne Mecrta TodeK. OIncaHHas OKpPYKHOCTb TPEyroJIbHUKA, €€ LEeHTp. Metox
r€OMETPUYECKHUX MECT TOUYEK IIPU PEIICHUH I€OMETPUUYECKUX 3a1a4.

IHocTpoenus ¢ MOMOIUBIO HUPKYJIA U JUHEHKH

Uctopuueckue cBereHus. O60CHOBaHMS MPOCTEHINNX MOCTPOCHUM, dTAmbl 3a7aud Ha
[OCTPOEHUS, PEILICHUE 33/1a4 Ha [IOCTPOCHHUE LIUPKYJIEM U JIMHEUKOM.

8 KVIACC

YeTbIpEéXyroJibHUKH

[Tapamnenorpamm, ero npu3HaKd M cBoicTBa. [IpsMOyronbHUK, poMO, KBaapar, UX
MpU3HAaKU U cBoicTBa. Tpameuusa. PaBHoOenpeHHas Tpanenus, €€ CBOWCTBA M NMPU3HAKHU.
IIpssmoyrosbHas Tpanenns. CpeaHss JUHUSA TPANECLHH.

Cpennsist TMHMS TPEYTroJIbHUKA. MeTo | yABOCHUSI MEAMAHBI TPEYTroJbHUKA. TeopeMa o
[IEPECEUYCHUH MEAUAH TPEYTrOJIbHUKA.

Teopema daineca, TeopeMa 0 MPONOPLUUOHAIBHBIX OTpe3kax. Teopema BapuHboHa 11
ITPOU3BOJIBHOTO YETBIPEXYTOIbHUKA.

[leHTpanbHO-CUMMETPUYHBIE (DUTYPBHI.

ITonoOue

[Tono6ue TpeyroapHuKoB, ko3¢ duiiueHT noaoous. [lpusnaku mogo0us TpeyroJbHUKOB.
[IpumeHeHre nogo0us IpH pelIeHUH T€OMETPUUECKUX U MPAKTUYECKUX 3a/1ay.

Iiomann

[Tonsitue o mmomamu. CBoiicTBa 1wiomaneit reomerpudeckux ¢uryp. Ilpocteiimme
dbopMyIbl JUIs TUIOIIAAM TPEYroJbHUKA, Mapajjienorpamma, pomba u tpaneuuu. [lnomanu
noA00HBIX (uryp. OTHOILIEHKE MJIOMAEH TPEYTOJbHUKOB.

Teopema IIudaropa

Teopema ITudaropa. Ilpumenenue teopemsl [ludaropa mpu pereHUn MpakKTHUIECKUX
3a1ad4.

DJIeMeHTbI TPUTOHOMETPUM

CuHyC, KOCUHYC, TAHT€HC U KOTAHIE€HC OCTPOrO yTIJia MPSMOYTOJBHOIO TPEYTOJIbHUKA.
Tpuronomerpuueckue Gynkuuu yrioB B 30°, 45° u 60°. IIpomopivoHaabHbIe OTPE3KH B
IIPSAMOYTOJIBHOM TPEYTOJIbHUKE.

Y1riabl 1 4eTBIPEXYro1bHUKH, CBA3AHHbIEC C OKPYKHOCTbIO

BrincanHble ¥ LEHTpaJIbHBIE YIUIBL, YTOJ MEXKIY KacaTeIbHON U XOPIOU. YTJIbl MEXKIY
XOpJJaMH W CEKyUIMMHU. BrmucaHHble W ONHCAaHHBIE OKPYXHOCTH TPEYTOJbHUKA H
YEeThIPEXYTOJbHUKNA. CBOMCTBA M TPU3HAKM BIMCAHHOIO YETHIPEXYroOJIbHUKA. B3anmHoe
pacmnoJiokeHue NByX OKpykHocTed. Kacanue okpyxknoctedt. OOiue KacateabHbIE K JIBYM
OKPY’KHOCTSIM.

9 KUIIACC



Pemienne TpeyrojibHUKOB

Cunyc, xocunyc, TanreHc yrioB oT 0° mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
ToxAecTBO. DopMynbl TpuBencHUS. PemeHue TpeyroibHUKOB. TeopemMa KOCHHYCOB M
TeOpeMa CUHYCOB. PellleHne NpakTUYeCKuX 3a/1ad ¢ UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U
TEOpPEMBI CUHYCOB. Penienne 3a1a4 reoMeTpuyecKon ONTUKMU.

Tpuronomerpuyeckue (opMyJibl JUIsl IUIOMIAAM TPEYTrOJbHUKA, NapajliesorpaMma,
pomba, Tpaneruu. ®opmyna ['epona. @opmyna oM@ BHITYKIOTO YETHIPEXYTOIbHUKA.

IToxoOme TpeyroJiLHUKOB

Xop/ibl ¥ MOA0OHBIE TPEYTOJIBHUKU B OKPY>KHOCTH. Teopema o mpou3BeIeHUU OTPE3KOB
XOpI, TEOPEMBI O NPOU3BEICHUM OTPE3KOB CEKYLIUX, TEOpEMa O KBaApaTe KacaTelbHOM.
IIpuMmenenue npu pemeHnn reoMeTpudeckux 3anad. Teopemsl UeBsl 1 Menenas. [lonstue o
TOMOTETHH.

MeToa kKoopauHAT

VYpaBHeHUE MPSAMON Ha IJIOCKOCTU. YTJIOBOM KO3(D(UIIMEHT M CBOOOJHBIN YJIEH, UX
reoMeTpuyeckuil cmbici. [lapamieasHOCTh M NEPIEHANKYISIPHOCTD MPSAMBIX (Y€pe3 yIiIoBOM
KO3 PUIHEHT).

YpaBHeHUE OKPYKHOCTH. HaxoxkneHue nepecedyeHud OKPYKHOCTEM M IPSAMBIX B
KoopauHarax. dopmyiia pacCTOsIHUAA OT TOYKH A0 IpsaMou. [lnomans napauienorpamMmma B
KOOpPJIMHATAX, MMOHATHE 00 OPUEHTUPOBAHHOU Tuiomaau. [Ipumenenue MeTona KOopauHaT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3aa4ax.

BekTopsl

BexkTops! Ha mitockocTu. Cl0KE€HNE U BBIYUTAHUE BEKTOPOB — IPABWIIA TPEYTOJIBHUKA U
napajuierorpamMma. Y MHOXKEHUE BeKkTopa Ha uucio. Koopaunatel BekTopa. CrokeHue u
BBIYMTAHHUE BEKTOPOB, YMHOKEHNE BEKTOPA HA YHCIIO B KOOpAMHATAX. [ [puMeHeHne BEKTOpoB
B (pu3MKe, LEHTp Macc.

[Tonsatue o Gasmce (Ha mmIockocTH). PazioxkeHuss BeKTOpoB mo Oasucy. CkalspHoe
IIPOU3BEACHUE BEKTOPOB, FTEOMETPUYECKUM CMBICIT U BBIPAXKEHHUE B JICKAPTOBBIX KOOPAMHATAX.
HucTpuOyTUBHOCTh  CKaJApHOTO  mnpou3BeneHud.  CkalnsipHoe  NpOU3BEACHUE U
npoenupoBaHue. [[puMeHeHne CKaasIpHOro MPOU3BEACHUS BEKTOPOB JUIsl HAXOXKIAEHUS JJINH
U yrJIoB. Pelienne reoMeTpruueckrx 3a/1a4 ¢ MOMOUIBIO CKAJISIPHOTO MTPOU3BEACHUS.

JIVINHA OKPYKHOCTH U IIOIIAb KPyra

[IpaBunbHBIE MHOTOYTOJIBHUKM. JliIMHA OKpy>KHOCTH. ['pagycHas u paamaHHas mepa
yIJIa, BBIYMCICHHUE [JJUH AYr OKpyXHocTed. Ilnmomane kpyra, cexropa, CErMeHTa.
Hcropuueckue cBefieHUs 00 U3BMEPEHUHU JUIMHBI OKPY>KHOCTH U IUIOIIAIA KpyTa.

JIBHKEHHUS TIOCKOCTH

entpanpHas cummerpus. llenTpansHo-cummerpuunbie (urypsl. [ToBopor. OceBas
cumMmerpusi. DUryppl, CHMMETPUYHBIE OTHOCHUTEIIBHO HEKOTOpPOM ocu. llapamnenbHbliii
MIEPEHOC.

[Tonsatue aBwkeHus U ero cpoiicTBa. PaBeHctBo (uryp. IlposiBaeHus cumMMmeTpun B
MIPUPOAE, KUBOIUCH, CKYJBINTYype, apxurekrype. Kommosuuuu nBvxkeHH (TpocTenmme
npumepsl). [IpuMeHeHre B reoMeTpUuecKuX 3a1a4dax.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA INTPOI'PAMMbBI YYEBHOI'O
KYPCA «('EOMETPUSl» HA VYIUIYBJIEHHOM YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHUS POrPaMMBI [0 MAaTEMAaTHUKE XapaKTEPU3YIOTCS B
YacTH:

1) maTpMoOTHYECKOr0 BOCTIMTAHUSA:

NPOSIBJICHMEM HHTEpeca K IMPOILJIOMY M HACTOAIIEMY POCCUMCKOM MaTeMaTUKH,
[IEHHOCTHBIM OTHOILIEHUEM K JOCTHXKEHUSM POCCUMCKUX MAaTeMAaTHKOB M POCCHICKOM
MaTeMaTUYECKOM IIIKOJIb, K MCIOJIb30BAHUIO ASTHUX JOCTH)KECHUM B JPYyrMX HayKax |
MPUKIAAHBIX cepax;

2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

TOTOBHOCTBIO K BBITIOJHEHUIO OOSI3aHHOCTEH Tpa)xJIaHWHA U pealu3alldyd €ro Ipas,
MPE/ICTABICHUEM O MATEMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD,
SIBJICHUH, IPOLIETYP TpakAaHCKOTo 00IIecTBa (HAIIPpUMEp, BEIOOPHI, OMTPOCHI), TOTOBHOCTBHIO K
00CYKJICHUIO STUUECKUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MIPUMEHEHUEM JTIOCTUKEHUI
HayKH, OCO3HAHUEM Ba)KHOCTH MOPAIbHO-3THUYECKUX IPUHIHUIIOB B IESITEIbHOCTU YUEHOTO;

3) TPYA0BOr0 BOCIIUTAHUSA:

YCTAHOBKOM Ha aKTUBHOE yYacTHE B PEIICHUM MPAKTUYECKUX 3a7ad MaTeMaTHYeCKOU
HaIpaBJICHHOCTH, OCO3HAHUEM Ba)XXHOCTH MaTEMaTUUYECKOTO 00pa30BaHMsI Ha MPOTSKEHUU
BCEH JKU3HU ISl YCIEIIHONW MPOodeCCUOHANILHON JEATEIbHOCTA U Pa3BUTHEM HEOOXOIUMBIX
YMEHUH, OCO3HAHHBIM BEIOOPOM M MIOCTPOCHUEM MHIUBHUIYAJILHON TPACKTOPUH 00pa30BaHUs
Y ’KU3HEHHBIX IJIAHOB C YUYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3¢TeTHYECKOro BOCIIUTAHUS

CIIOCOOHOCTBIO K AMOIMOHATBLHOMY M ICTETUYECKOMY BOCHPUSITHIO MAaTEMAaTHUYECKUX
OoOBEKTOB, 3aJay, pEHICHUM, pacCy>KIeHUH, YMEHUIO BHJETh MAaTEeMAaTUYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTEH HAYYHOT O MO3HAHUA:

OpUEHTAIMe! B ICSATEILHOCTH HAa COBPEMEHHYIO CUCTEMY HAyUYHBIX MPEICTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJOBEKa, MPHUPOJLI M OOIIeCTBa, MOHUMaHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl YeTOBEUYECKOW MESITEIIbHOCTH, ATAloB €€ pa3BUTHS U
3HAUUMOCTH 11 Pa3BUTHS UMBWIM3AIMU, OBJIAJCHUEM SI3BIKOM MAaTEMaTUKH U
MaTeMaTUYECKOM KyJIbTYpOH Kak CpEICTBOM TMO3HAHUS MHpa, OBJIAJICHUEM HaBbIKAMHU
HCCIIeIOBATENIbCKOM ACSTEIbHOCTH;

6) ¢usnueckoro BocnuTAHUAA, (OPMHUPOBAHMS KYJbBTYPbI 30POBbS M
IMOIMOHAJIBLHOIO 0JIarONOJIyYHs:

TOTOBHOCTBIO MPUMEHSTh MaTEMaTUYECKUE 3HAHHS B HMHTEPECAX CBOErO 3/I0POBbBS,
BEJICHUS 3/I0pPOBOr0 00pa3a *KU3HH (30pOBOE MUTaHKUE, COATAHCUPOBAHHBIN PEXKUM 3aHSITHIM
U OTZIbIXa, peryisipHas (pu3uveckas akTUBHOCTh), CPOPMUPOBAHHOCTHIO HaBbIKA pediiekcum,
MPU3HAHUEM CBOETO MpaBa Ha OMMOKY W TAaKOTO K€ IpaBa APYToro YEIOBEKa,;



7) 3K0JIOrH4€CKOro0 BOCIIMTAHMS

OpHEHTAaIlMeH Ha MPUMEHECHHE MaTEMAaTUICCKUX 3HAHUM JJIs1 PEIICHUs 3a/1ad B 001acTH
COXPAHHOCTHU OKpPY’Karoleld cpelibl, TJIaHUPOBAHUS TMOCTYNKOB M OIEHKH HMX BO3MOXHBIX
MOCJICICTBUH I OKPY’KaroIel CpeJibl, 0CO3HAHUEM IJI00AIBHOTO XapaKTepa IKOJIOTHYSCKUX
npo0JieM U MyTeH UX pelieHus;

8) ajanTanuu K U3MEHAIIMMCS YCJIOBHAM COIMAJIbHON U MPUPOIHOM CPeabI:

TOTOBHOCTBIO K JISUCTBUSIM B YCJIIOBHUSX HEOMPEICIEHHOCTH, TTOBBIIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH Yepe3 MPAKTUUECKYIO JIeITeIbHOCTh, B TOM YHUCIIC YMEHUE YUUTHCS Y IPYTHX
JI0JIeH, MpUOOpeTaTh B COBMECTHOM JEATEIbHOCTH HOBBIC 3HAHUS, HABBIKU M KOMIICTCHIIMH
U3 OIbITA JPYTHUX;

HEOOXOAMMOCThIO B ()OPMHUPOBAHWN HOBBIX 3HAHHH, (DOPMYIUPOBATH WICH, TIOHSTHS,
TUIIOTE3bl 00 00BEKTAX M SBJICHUSAX, B TOM YUCJIE paHEe HEM3BECTHBIX, 0CO3HABATH JIC(PUITATHI
COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, TUTAaHUPOBATh CBOE Pa3BUTHUE;

CITIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIHPUHUMATH CTPECCOBYIO
CUTYAIlMIO KaK BBI30B, TPEOYIOIIUA KOHTPMEP, KOPPEKTUPOBATh IPUHUMAECMBIC PEIICHUS U
nencTBust, GOpMYyJIHPOBATH U OLICHUBATH PUCKHU U MOCIEACTBUS, POPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynbpTaTe OCBOEHMS MpPOTpaMMbl MO MAaTeMaTHKE HAa YPOBHE OCHOBHOI'O OOIIIETO
oOpazoBaHusi y oOyuaromierocsi OyayTt chopMUpOBaHbBl MeTanpeaMeTHbIe Pe3yJbTaThl,
XapaKTEPHU3YIONIUECS OBJIAJICHUEM YHUBEPCAIBHBIMUA ITTO3HABATEILHBIMU  JICHCTBHUSIMU,
YHUBEPCATBHBIMH KOMMYHHKATUBHBIMU JISHCTBUSMH M YHHBEPCAIBHBIMU PETYISATUBHBIMHU
JNEUCTBUSIMU.

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUS
ba3oBble J1ornueckue AeMCTBUA:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHBIC NMPU3HAKA MaTEMaTHYEeCKUX OOBEKTOB,
MOHATHM, OTHOIICHHH MEXIy TNOHATUAMH, (OPMYJIHPOBATH OMPEACIICHUS ITOHSATHH,
yCTaHABJIMBATh CYIIECTBEHHBIN MpPHU3HAK KJacCU(UKAIMK, OCHOBAHUS MJig OOOOIECHUS U
CpaBHEHUSI, KPUTEPUU TTPOBOMMOTr0 aHAIN3A;

BOCIIPHUHUMATh, ()OPMYTUPOBATh M MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpUlIaTeIbHBIC, CAUHUYHBIC, YACTHBIC U 00IINE, YCIOBHBIC,

BBISIBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TPOTUBOpEUUsl B pakTax,
JAHHBIX, HAONIONEHUSX U YTBEPXKICHUSIX, TMpeajaraTb KpUTEPUM ISl BBISBICHUS
3aKOHOMEPHOCTEU U IIPOTUBOPEYU;

JIeJIaTh BBIBOJIBI C WCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, NEAYKTHUBHBIX U WHIYKTUBHBIX
YMO3aKJIIOUCHUH, YMO3AKIIFOUEHHUN 110 aHAJIOTUH;

pazouparth J0Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKAESHUM (TTPSMBIE U OT MPOTUBHOTO),
MPOBOJUTH CaMOCTOSITEJILHO JOKa3aTelbCTBA MaTeMaThuueckuxX (hakTOB, BBICTPAUBATh
aApryMEHTALMIO, IPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, MPUMEHATH METOJI MATEMATHYECKOU
WHIYKITUW, 0OOCHOBBIBATH COOCTBEHHBIE PACCYKICHUS;



BBIOMPATh CHOCOO pemieHusl ydeOHOW 3amadn (CpaBHUBATh HECKOJIBKO BapHaHTOB
perieHus, BBIOMpATh HanOoJiee TOAXOMSIIANA C YYETOM CaMOCTOSITENIBHO BBIIEICHHBIX
KPUTEPHUEB).

Ba3oBnle ucciieqoBarebLCKue 1eMCTBUA:

WCIIOJIH30BaTh  BOMPOCHI ~ KaK  HMCCIIENOBATCIBCKHM  WHCTPYMEHT  TO3HAHUS,
dbopMynupoBaTh BOMPOCH], (UKCHUPYIOIIKME MPOTHBOpPEUHE, MPOOJIEeMy, CaMOCTOSTEIBHO
yCTaHaBJIMBaTh MCKOMOE U JaHHOe, (OpPMHUPOBATH THUIIOTE3Y, APTYMEHTHUPOBATH CBOIO
MO3UIMI0, MHCHHE;

IPOBOJUTH MO CAMOCTOSITENIbHO COCTABIIEHHOMY IIJIaHY SKCIIEPUMEHT, UCCIIEIOBAHUE 11O
YCTaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYeCKOr0 0OBEKTa, 3aBUCUMOCTEH OOBEKTOB MEXKITY
co0oii;

CaMOCTOSTENbHO  (opMylHMpoBaTh O000OIIEHUS W  BBIBOJIBI IO  Pe3yJibTaTam
MPOBEAEHHOTO HAOJIONCHUS, HCCIEAOBAHMS, SKCIIEPUMEHTAa, OIEHUBATh JOCTOBEPHOCTh
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJOB U 0000IICHUIA;

MIPOTHO3UPOBATH BOBMOYKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIABUTATH MTPEATIONOKCHHUS
0 €r0 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ nndpopmanueii:

BBISIBIISITH HEJIOCTATOYHOCTH U U30BITOYHOCTH MH(OPMAIUH, JTaHHBIX, HEOOXOAUMBIX IS
pEIICHUS 3a1a9H;

BBIOMPATh, AHATU3UPOBATH, CUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH HWH(POPMAITHIO
Pa3TUYHBIX BUJOB U (POPM TIPEICTABICHHUS,

BbIOMpATh (opMy MpeCTaBICHUST UHPOPMALIMK U WLTIOCTPUPOBATH peIlaeMbIe 3aa4u
cXeMaMu, TuarpaMmmamMu, HHOU rpadukoi U uX KOMOUHAIIUSIMU;

OIICHWBATh HANGKHOCTh HWHPOPMAIMM TO KPUTEPHSIM, TMPEIIOKCHHBIM — WIIH
chOpMyIIMPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMmyHuKaTHBHBIEC YHHBepcaibHble yueOHbIe 1eiCTBHA:

BOCIIPUHUMATh U (OPMYJIUPOBATH CY>KICHHUS B COOTBETCTBHH C YCIOBUSMHU U IEJISMU
OOLIeHHUsI, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUCHMEHHBIX
TEKCTax, JaBaTh MOSICHEHHS MO XOAY pEIICHHS 3aJa4d, KOMMEHTHUPOBATH MOIyYEHHBIN
pe3yJbTar;

B X0J1¢ 00CYX/I€HUS 3a7]aBaTh BOIPOCHI IO CYIIECTBY 00OCYX,AaeMOM TEMbI, TPOOJIEMBI,
pelaeMoil 3a1auu, BbICKAa3bIBaTh UJIEH, HALIEJICHHBIE HA OMCK PELIEHUs, CONIOCTABISATh CBOU
CYXKICHHS C CY>KICHUSIMU JPYTHX YYACTHUKOB IMAjiora, 0OHAPYKUBATh Pa3INune U CXOJICTBO
MO3UINH, B KOPPEKTHOH hopMe GOpMyIIMPOBATH PAa3HOTIIACHS, CBOM BO3PAKCHHS,

NPECTABIATh Pe3yibTaThl PEIICHUS 33Jaud, SKCIIEPUMEHTA, UCCIEIOBaHUs, TPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHUS C YYETOM 3a7ad NpPE3CHTALUUd U
0COOEHHOCTEN ayAUTOPUH;

MIOHUMATb U UCIIOJIB30BATh PEUMYIIIECTBa KOMAHAHON U HHAUBUAYAIbHON pabOThI IpU
peleHnH y4eOHbIX MaTeMaTHYeCKUX 3a/ad, IPUHUMATh 1eJlb COBMECTHOW JEATEeNbHOCTH,



IJIAHUPOBATh  OPTaHU3AIMIO COBMECTHOW  palOThl, pacmpeiensaTh BUIbI  PadoT,
JIOTOBAPUBATHCA, O0CYKIATh MPOIIECC U Pe3yJbTaT paboThl, 0000IMATh MHEHUS HECKOIBKUX
JIIOJICH;

y4aCTBOBATh B TPYIIOBBIX (hopMax paboThl (00CYXIeHHUS, 0OMEH MHEHHH, «MO3TOBbIE
IITYPMBD» ¥ WHBIE); BBITIOJHITH CBOIO YacTh PabOTHI M KOOPAWMHHPOBATH CBOM JCHCTBHUSA C
JIPYTUMU Yj€HAMU KOMaH/bl, OIICHUBATh KA4€CTBO PE3yJIbTaTa M KAa4eCTBO CBOETO BKJIAJA B
001U pe3yNbTat Mo KpUTepusiM, CPOPMyITUPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHHBepCcaJbHble y4eOHbIEe 1eHCTBUS
Camoopranusanms:

BBISIBJISITH  MPOOJIEMBI  JUJIsl  PELIEHHMs]T B JKU3HEHHBIX M Y4E€OHBIX CHUTyalUsX,
OPUEHTHPOBATbCS B PA3IMYHbIX MOJAXOJaX MPHUHATHUS pelIeHUuN (MHIUBUAYAIbHOE,
IPYIIIOBOE);

CaMOCTOSATENIbHO COCTABJISITh IUIAH, AJTOPUTM pEIIeHUS 3aJayd (WIM €ro 4acTb),
BBIOMPATH CITOCOO PEIIEHHUs C YUYETOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ YUETOM HOBOW MH(OpMaLUK.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

BJIAJETh CIIOCOOAMU CAaMOIIPOBEPKHU, CAMOKOHTPOJIS MPOILECCa U pe3yiibTaTa PEIICHHUs
MaTeMaTUYeCKOM 3a/1ayi, CAMOMOTHUBALIMY U pe(IICKCHH;

OPENBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPH PELICHUM 3a/1a4d, BHOCHUTH
KOPPEKTHUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, HAWJECHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yJIbTaTa NEATEIbHOCTH MOCTABICHHOM 1IEJIU U YCIIOBUSM,
OOBSACHATH MPUYUHBI JOCTHXKEHUS WM HEIOCTHMKEHUS 1€JIM, HAXOJUTh OLIMOKY, /1aBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY;

BbIpaXaTb SMOLMHU NpPU HU3YYCHUM MaTeMaTUYeCKUX OOBEKTOB M (PaKTOB, JaBaTh
AMOIMOHAJIBHYIO OLIEHKY PEILLIECHU 3a/1a4u.

HNPEAMETHBIE PE3YJIBTATBI
K xonmy oOyuenuss B 7 kjacce OOyYaroOmMWCA TMOJIYYUT CIEIYIONME TPEIMETHbBIS
pPE3yJIbTATHI:

Pacno3HaBaTh H3y4YeHHBIE TeOMETpUYECKHE (UTYpBI, OMpEACIsATh HX B3aUMHOE
pacmoioxkeHue, n300paxaTh T€OMETPUUECKUE (DUTYPHI, BBIMOIHATh YEPTEKHU 1O YCIOBHIO
3agauu. VI3MepsTh JIMHENHBIE U YIJIOBBIC BEJIWYMHBL. Pemars 3a1auu Ha BBIYMCIIEHUE JIMH
OTPE3KOB U BEJIMYHMH YIJIOB.

JlenaTth NPUKUJIKY W OLIEHKY JIMHEWHBIX W YTJIOBBIX BEJIWYHUH MPEAMETOB B PEAbHOU
KU3HHU, Pa3MEPOB MPUPOAHBIX 00BEKTOB. Paznuuarh pa3Mepbl STUX OOBEKTOB MO MOPSIAKY
BEJIMYUHBI.

CTpouTh 4yepTeKHU K TEOMETPUUYECKUM 3a/1a4aM.

[Tonp30BaThCAd MpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIOJIb30BaTh NPU3HAKUA M
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOAUTE TOTHYECKUE PACCYKIACHUS C UCHOJIB30BAHUEM T€OMETPUUECKHUX TEOPEM.



[Tosmp30BaThCA MpPU3HAKAMU PABEHCTBA IMPSAMOYTOJBHBIX TPEYTOJBHUKOB, CBOMCTBOM
MEIWAaHbI, MPOBEAEHHOW K THUIIOTEHY3€ MPSIMOYIOJBHOTO TPEYTrOJIbHHUKA, B PELIICHUHU
r€OMETPUYECKHX 3a/1a4.

Ornpenenars napamuiedbHOCTh MPAMBIX C TIOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT ¢ HUMU
cekymas. Onpenensarb NapajieIbHOCTh MPSMBIX C MOMOIIBI) PaBEHCTBA PACCTOSIHUNA OT
TOYEK OJTHOM MPSMOU 10 TOUEK APYTOW MPSIMOM.

Pemate 3a/1auun Ha KieT4yaToi Oymare.

[IpoBOUTH BBIUMCICHUS W HAXOJWUTh YHCIOBbIE U OYKBEHHBIE 3HAUEHUS YTJIOB B
F€OMETPUYECKUX 3aJadaX C HCHOJb30BAHMEM CYMMbl YIJIOB TPEYTOJIBHUKOB U
MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB, OOpPa30BaHHBIX NPH MEPECEUCHHUH JBYX MapaJICITbHBIX
IPSAMBIX CEKyIler. Pemars npakTuyecKkue 3a1a4u Ha HaXO0XKIEHUE YIJIOB.

Bnanets monsitueM reomerpudeckoro mecra touek (I'MT). Onpenensite GuccekTpucy
yIjla YU CEPEAUHHBIM IEPIECHAUKYJSIP K OTPE3KYy KakK TI'€OMETPUYECKHE MECTa TOYEK.
[Tonw3oBaThes moOHsSTHEM TeomeTpudyeckoro mecta Touek (I'MT) npu nokazarenbcTBe
F€OMETPUYECKUX YTBEPKICHUMN U ITPU PEIICHUU 3a7a4.

DopMyIUPOBATH OMPEICICHUS OKPY>KHOCTU U KPYTra, XOPAbl U IUAMETPA OKPYKHOCTH,
YBEPEHHO BJAJETh UX CBOMCTBAMHU. YMETh JOKA3bIBATh U IMPUMEHATH 3TH CBOMCTBA IPU
pelLIeHnu 3a1a4.

Bnageres noHsATHEM ONMMCAHHOW OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh HAXOIUTh €€
1eHTp. JlokaspiBaTh U UCMOJIB30BaTh (PAKTHl O TOM, UTO OMCCEKTPUCHI YIJIOB TPEYroJbHUKA
[IEPECEKAIOTCS B OJHOM TOYKE, U O TOM, UYTO CEPEAMHHBIE NEPIECHAUKYISAPBI K CTOPOHAM
TPEYrOJIbHUKA [IEPECEKAIOTCS B OJTHOU TOUKE.

Bnagere mnoHsATMEM KacaTENbHOW K OKPYXXHOCTH, MOJIb30BaThCS TEOPEMOM O
MEPIEHAUKYJISIPHOCTH KacaTeJIbHOW U paauyca, TPOBEIEHHOTO K TOUKE KacaHus. Jloka3bIBaTh
PaBEHCTBO OTPE3KOB KAaCATEIBHBIX K OKPY>XHOCTH, NPOBEIEHHBIX W3 OJHOW TOYKH, W
[IPUMEHATH 3TO B PELICHUU T€OMETPUYECKUX 3a]1a4.

Jloka3pIBaTh M MPUMEHSATH MPOCTEUIINE TEOMETPUUECKUE HEPABEHCTBA, IIOHUMATh MX
MMPAKTUYECKUA CMBICIL.

[IpoBOANTH OCHOBHBIE TEOMETPUUECKUE MOCTPOCHUS C IIOMOIIBIO [IUPKYJIA U JIMHEUKHU.

K koHiy oOyuenus B 8 kiacce oOyyaromuics TMOJYYUT CIEAYIONIME MPEAMETHBIC
pE3yJIbTATHI:

Pacrio3zHaBaTh OCHOBHBIE€ BUJIbl YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MOJb30BATHCA UX
CBOMCTBAMHU IIpU PEIICHUM TEOMETPUYECKHUX 3ajad. Pa3nuuarh OpPU3HAKA W CBOWMCTBA
napajiesorpamma, pomoa u mpsiMOYTOJIbHUKA, JTOKAa3bIBaTh UX M YBEPEHHO MPUMEHSATH MPHU
pEILIEHUU TEOMETPUUECKHX 3a]1a4.

Hcnonb3oBaTh CBONCTBA TOUKHK MEPECEUCHUsST MEAUAH TPEYrojibHUKaA (IIEHTpa Macc) B
pelleHny 3aaa4.

Bnanets nonaTHEM CpeAHEN TUHUN TPEYTOJIbHUKA U TPANICLIUU, IPUMEHSTh UX CBOMCTBA
MpA PEWIEHUM TeOMETpUYecKux 3anad. lMcmonp3oBate Teopemy Daneca U TeopeMmy O
MPOMOPIMOHAIBHBIX OTPE3KaX, MPUMEHSTh UX ISl PELICHUS ITPAKTUYECKUX 3a/a4.



Pacmo3naBaTh MeHTpaIbHO-CUMMETPUYHBIE (PUTYPHI U HCTIOIL30BaTh X CBOWCTBA MPHU
pEIIeHnN 3a1a4.

Brmanerr  moHATHSMH  MOA00MS  TPEYroJbHHUKOB, KoddduimeHta  moaoous,
COOTBETCTBEHHBIX JJIEMEHTOB TOJOOHBIX TPEYrOJbHUKOB. KMeTh TpeIcTaBICHHE O
npeobpa3oBaHun mono0us U o moAoOHBIX ¢urypax. [lomp3oBaThCs mpHU3HAKaMU TOI00MS
TPEYTOJIBHUKOB MPH PEIICHIUH TEOMETPUUICCKUX 3a/1a4. J|0Ka3pIBaTh M MPUMEHSTHh OTHOIIICHUS
IPOMOPITMOHATILHOCTH B MPSMOYTOJBHBIX TpEyrojiibHUKax. llpuMeHaTs momobue B
NPaKTHYECKUX 3aadax.

BBIBOMUTE W WCIONIB30BaTh MpOCTEHIIHEe (GOPMYJBI IS TUIOIIATU TpPEyTOJIbHHKA,
napasuiesiorpaMmma, pomoa U Tpaneuu. Berucisats (pa3auyHbiMU COCOOAMM) IUIONIAAb
TPEYTrOJIbHUKA H TUIOMAAM MHOTOYTOJBHBIX (Guryp (moyb3ysich, TA€ HE0OXO0IUMO,
KaJIbKYJIATOPOM). 3HATh OTHOIIICHHUE TUIOIIA/IeH TTOI00HBIX (PUTYD ¥ IPUMEHSITh MPU PEIICHUU
3anay. [[puMeHsTh MoTydeHHbIE YMEHUS B IPAKTUYECKUX 3ajjadax.

[Tonp3oBaThest Teopemoit Iludaropa mis pemeHus TeOMETPHUSCKUX U TPAKTHICCKUAX
3amad. CTpOUTh MAaTEMATHICCKYIO MOJICITh B MPAKTHYECKUX 3a/1a4aX, CAMOCTOSITEIIBHO JIeTIaTh
4epTEX U HAXOUTh COOTBETCTBYIOIINE JITTMHBI.

Branets moHsATHEM BINHMCAHHOTO M IIEHTPAJIBHOTO YIJa, yIJia MEXKIY KacaTeIbHOU U
XOpAOM, OMUCAHHOM ¥ BIUCAHHON OKPYXHOCTH TPEYTOJIbHUKA M YETHIPEXYTOJIbHUKA,
MPUMEHSATH UX CBOWCTBA MIPH PEIICHUH 3a71a4.

[IpuMeHATH MOTy4YeHHBIC 3HAHUS HA MMPAKTUKE — CTPOUTH MAaTEMAaTHISCKUE MOJCIH IS
3a/lady peajbHOM KU3HM W MPOBOAUTH COOTBETCTBYIOIIME BBIYUCIICHHS C NPUMEHEHUEM
Mo100Msl ¥ TPUTOHOMETPHUH (TIOJIBb3YSCh, TI€ HEOOXOUMO, KATBKYJISITOPOM).

K xonmy oOyuenuss B 9 kjacce oOydarOUuics MOJYYUT CICAYIONIME MPEAMETHBIE
pEe3yabTaThI:

3HaTh TPUTOHOMETPUUECKHUE (PYHKIIMU OCTPHIX YIJIOB, YMETh HAXOJUTh C UX IIOMOIIbIO
pazuYHbIe 3JEMEHTHl MPSAMOYTOJIBHOTO TPEYTrOJbHUKA («PEIICHHE MPSIMOYTOJbHBIX
TPEYTroJbHUKOBY). HaxoauTh (C MOMOUIBIO KANbKYJISTOPA) AJIMHBI U YIJIbI JAJ11 HETAOJUYHBIX
3HA4YCHUMU.

[Tonb3oBatbes  (opMynamMu TMPUBEACHHS W OCHOBHBIM  TPUTOHOMETPUUYECKUM
TOKJIECTBOM JIJIs1 HAXOXKJIECHHUSI COOTHOLIEHU MEKy TPUTOHOMETPUUYECKUMU BETUUMHAMM.

Jloka3bIBaTh TEOPEMY CUHYCOB M TEOPEMY KOCHHYCOB, MPUMEHSTh UX JJI1 HAXOXKICHUS
pPa3IMYHBIX BJEMEHTOB TPEYroJIbHUKA («pPELIEHUE TPEYrOJbHUKOBY»), MpPU PELICHUU
r€OMETPUYECKUX 3a7ad. IIpuMeHSATh NOJydYEHHBIE 3HAHUS MPU PELICHUH NPAKTUYECKUX
3a/ay.

[IpuMeHATh TPUTOHOMETPHUIO B 33/1a4ax HA HAXOXKEHUE TUIONIAI1, BEIBOAUTH U BIAACTh
TPUTOHOMETPUUECKUMU (POpMYIIaMHU JIs IUTOIIAIA TPEYTOIbHUKA, ITapajieorpamma, pomoa,
Tpaneuuu, BBIBOJUTh U MPUMEHATh Ghopmyny ['epona u dhopmymy [Uisl MIIOMIATU BBITYKIOTO
YeThIPEXYTOJIbHUKA.

HmeThb npeacTaBieHUE O TOMOTETUH, IPUMEHSTh B IPAKTUYECKUX CUTYaLHSX.

Hcnonp3oBatk Teopembl UeBbl 1 MeHenast Ipu pelieHny 3a1a4.



Hcnonb30BaTh TEOPEMBI O BIMCAHHBIX yriax, yriax MeXAy XopAamH (CEeKyLUUMHU) H
yIJIe MEXIy KacaTelabHOM M XOPAOW IPU PELIEHUM N'eOMETpUYECKUX 3anad. /lokaspiBaTth u
IPUMEHSTh TEOPEMBI O MPOU3BEICHUH OTPE3KOB XOP/I, O IPOU3BEICHUHN OTPE3KOB CEKYIIUX,
0 KBaJIpaTe KacaTeJIbHOM.

Brageres moHATHEM KOOpAMHAT HA IUIOCKOCTH, padOTaTh C ypaBHEHUEM MpPSMOM Ha
IUIOCKOCTH. BraseTs moHATHsAMHU yriioBOro koddduinenta u cBOOOAHOTO UjieHa, TOHUMATh
UX T€OMETPUUECKHI CMBICI U CBA3b YIII0BOTO KO3 UIIMEHTa ¢ BO3pACTAHUEM U yObIBAHUEM
TUHEHHON (QyHKIMM. YMeTh pemarb METOJAOM KOOpJIWMHAT 3aJauyd, CBS3aHHBIE C
NapajuIeIbHOCTBI0O M MEPHEHAUKYISPHOCTBIO  MPAMBIX, MEPECEUECHUEM  MPSIMBIX,
HaxO0XJICHUEM TOYEK ITEPECECUCHHUS.

BriBomuTh ¥ BiIaIeTh ypaBHEHUEM OKPYXKHOCTHU. Vcronbs30BaTh METO KOOPAMHAT IS
HAXOX/ICHUsl MEePEeCceYeHU OKpYKHOCTEW M NpsMbIX. Brnaners ¢popmynamu paccTosiHus OT
TOYKM JO MpsIMOW, IUIOIIAAM MapajjiesiorpaMMa B KOOpJAMHATaxX, HUMETh MOHATHE 00
OPHUEHTUPOBAHHOM IuI0mAan. [10ab30BaThCS METOAOM KOOPIUHAT HA TJIOCKOCTH, IPUMEHSATh
€ro MPH PELICHUU FEOMETPUUECKUX U MIPAKTUYECKUX 3a1ad. [[puMeHsATh METON KOOPIUHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a7a4ax.

BiianeTs moHATHEM BEKTOpA. YMETh CKIIAJIbIBATh U BBIYUTATh BEKTOPBI, YMHOXXATh HA
YHCJIO, BJIAJIETh IPABUJIAMHU TPEYTOJIBHUKA M IapajuiesiorpaMMa. Braaers NpakTHUECKUMU
MHTEPIPETALNSIMA BEKTOPOB. YBEPEHHO IOJIb30BATHCS KOOPAMHATAMHU BEKTOpa. Bianmers
CJI0’KEHUEM Y BBIYMUTAHUEM BEKTOPOB, YMHOKEHHUEM BEKTOPA HA YUCJIO B KOOPAWHATAX.

Nwmets mpencraBnenue o 6a3uce (Ha MIOCKOCTH). PackianpiBaTh BEKTOPHI MO Oa3ucy.
PacknanpiBaTh BEKTOpPBI CHJI C IIOMOLIBKO NPOECHUPOBAHUS W TPUTOHOMETPUUYECKUX
cooTHoIIeHUH. [I[pUMEHATh MoTy4YeHHbIE 3HAHUS B IPOCTEUINX (PU3MUECKUX 3a/1auaX.

Brmaners moHATHEM  CKaXspHOTO NPOU3BEICHHMS  BEKTOPOB, IOHMMAaThb  €T0
F€OMETPUYECKUM CMBICI M YBEPEHHO IIOJIb30BATBCA €r0 BBIPAKEHUEM B JEKAPTOBBIX
KOOpAMHATaX. 3HAaTh JAUCTPUOYTHUBHOCTh CKAaJSIPHOIO MIPOU3BENEHUS U €ro CBs3b C
npoenupoBaHueM. [IpumMeHATs CKasspHOE IPOU3BEACHNUE BEKTOPOB ISl HAXOXKICHUS JJIMH U
yrioB. Pemare reoMerpuueckue 3amadd ¢ IOMOIIBIO CKAJISIPHOTO IPOU3BEICHMUS.
Hcnonb30BaTh CKAMIPHOE TMPOM3BEICHHE BEKTOPOB B aireOpanvyeckux M (PU3MYECKux
3a/1a4ax.

BiiageTs NOHATUSAMU IPaBUIBHOTO MHOTOYTOJIBHUKA, ITTMHBI OKPY>KHOCTH, JUIMHBI IyTH
OKPY’KHOCTH M PaJlMaHHOW MEPHI yTila, BBIUUCIIATH IUIONIAAb Kpyra u ero yacteil. [lonnmars
CMBICH unciia 7. [[puMeHaTs NoJly4eHHbIE YMEHUS IPU PEIICHUH NPAKTUYECKUX 3a1a4. 3HATh
HCTOPUYECKHE CBEACHHS 00 U3MEPEHUH JUTMHBI OKPY>KHOCTH M IUIOIIA/IA KpyTa.

Wmets mipencraBieHue o npeoOpa3zoBaHUM IUIOCKOCTH, O ABMXeHHsIX. HaxomuTs ocu,
LHEHTPbl CUMMETpUU (Uryp, HEHTPbl MOBOPOTA, HAXOAUTH KOMIIO3MIIUK TPOCTEHUIINX
npeobpazoBaHuil. [[puMeHsATh ABM>KEHUS MIIOCKOCTH MPHU PELICHUH T€OMETPHUUECKHX 3a7au.

[IprMeHATh MOTyYEHHBIE 3HAHUS HA TPAKTHKE — CTPOUTh MATEMATUYECKUE MOAEIH IS
3a1a4 PeajbHOM JKM3HU W NPOBOJUTH COOTBETCTBYIOLIME BBIYUCIEHUS C IPUMEHECHHEM
1no100Us ¥ TPUTOHOMETPUYECKUX (PYHKIUHN (TOIB3YSICh, 1€ HEOOXO0IUMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
HaunmenoBanmue
Ne (ungposbie)
w/n pa3ie/ioB H TeM Beero Kontpoabuble IIpakTuyeckue ofpasoBaTEILHbIC
MPOrpamMmbl padoThI padoThI
pecypchl
Hauana reomerpuu.
[Ipocreiimue
F€OMETPUUYECKHE

1 burypsl U ux )3 1 bu6nuoreka [IOK
CBOICTBA. https://m.edsoo.ru/78c146c4
Hsmepenue
FE€OMETPUUYECKUX
BEJIMYUH

bu6mmoreka [IOK

2 Tpeyrobuit 19 ! https://m.edsoo.ru/78c146¢4
[TapannenpHOCTB.

3 Cymma yros 15 1 bubnnorexa [HOK

https://m.edsoo.ru/78c146¢4
MHOT'OYT'OJIbHUKA

4 [TpstmoyTonbHbBIE 7 bubnuorexa [IOK
TPEyroJIbHUKHU https://m.edsoo.ru/78c146c4

5 I'eomeTpuueckue 5 ] bubnnorexka [JOK
HEpPaBEHCTBA https://m.edsoo.ru/78c146c4
OKpY’KHOCTb.

I'eomerpuueckue

6 MecTa TOYEK. 18 ] bu6mmoreka [IOK
ITocTpoeHnus ¢ https://m.edsoo.ru/78c146¢4
MOMOILBIO IIUPKYJIS
Y JIMHEUKHU
IToBTOpEHME,

. 000011IeHHE, 10 1 bubmunoreka [JOK
CHCTEMATU3ALIUA https://m.edsoo.ru/78c146c4
3HAHUU

OBIIEE KOJIMYECTBO
YACOB IIO 102 6 0

I[TPOTPAMME



https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4

8 KUIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHnoBanue
Ne (uudgpossbie)
pa3/ieioB M TeM Kontpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpaMMbl padoThbI padoTbl
pecypcbl
N bu6nmoreka [IOK
1 4 22 1
CTRIPEXYTOBHHICH https://m.edsoo.ru/a5cb98eb
bu6nmoreka [IOK
2 [Tono6 16 1
oRodHe https://m.edsoo.ru/a5cb98eb
bu6nmoreka [IOK
I1 1 1

3 JTotaLe 6 https://m.edsoo.ru/a5cb98eb
Teopema ITudaropa

4  HAATA 18 | bubnuoreka [IOK

https://m.edsoo.ru/a5cb98eb
TPUTOHOMETPHUU
Yrisl u

5 YeThIPEXYTOJILHUKH, 20 1 bubnuoreka [IOK
CBSI3aHHBIE C https://m.edsoo.ru/a5cb98eb
OKPY>KHOCTBIO
IToBTOpEHME,

6 000011IeHHE, 10 1 bu6nmorexa LIOK
cucTeMaTHu3ausl https://m.edsoo.ru/a5cb98eb
3HaHUH

OBUIEE KOJIMYECTBO
YACOB I10 102 6 0
ITPOT'PAMME



https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb

9 KIIACC

I[TPOTPAMME

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumMmeHoBaHue
Ne (uudgposbie)
pa3ziesioB U TeM Kontpoabubie IIpakTnuyeckue
n/n Bcero oOpa3oBaTejibHbIE
MPOrpamMmbl padoThbI padoThI
pecypcbl

| Pemenne ” | bubnunoreka LIOK
TPEYTOJIbHUKOB https://m.edsoo.ru/dddde230

) ITonoOue 12 | bubnuorexa [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/dddde230

bu6nmoreka [IOK
M 1 1

3 CTOA KOOpAHHAT 0 https://m.edsoo.ru/dddde230

4 Bexropsi 20 1 bubnunoreka LIOK

https://m.edsoo.ru/dddde230

5 JnuHa OKpyKHOCTH 16 | bubnnorexa [JOK
U IJI0LIAAb Kpyra https://m.edsoo.ru/dddde230

6 JIBrokeHUs 10 bubmuoreka [IOK
TIOCKOCTH https://m.edsoo.ru/dddde230
IToBTOpEHME,

7 000011IeHME, 12 1 bubnunoreka LIOK
cucTeMaTHu3alus https://m.edsoo.ru/dddde230
3HAHUU

OBIIEE KOJIMYECTBO
YACOB IIO 102 6 0



https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230

MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJBHON TPOT'PAMMBI

7 KIIACC
Kon . .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM 00pa3oBaTe/IbHOM
NPOBEPHEMOTO NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJabTara
6 I'eomeTpus
Pacrio3naBate M3yueHHBIE TeOMETpHUYEcCKHe (UTYpBl, ONpEeNeisTh HUX B3aHMMHOE
6.1 pacroio’keHue, n300paxarb reOMeTpUIecKre (GPUTYpPbI, BHITOTHATH YEPTEKH IO YCIOBHIO
' 3anaun. 3mepsTh JIMHEWHbIC U YTIIOBbIE BEJIMUMHBI. PemaTs 3a/1a4i Ha BRIUMCICHUE JUTHH
OTPE3KOB U BEJIUYMH YTJIOB
Jlenath TpyOyI0 OIIEHKY JIMHEHHBIX U YTIJIOBBIX BEIUYHMH MPEAMETOB B PEANbHON KHU3HHU,
6.2 pa3MepoB MPHUPOAHBIX OOBEKTOB. PaznmuuaTh pa3Mepbl 3THX OOBEKTOB IO MOPSIKY
BEJIMYUHBI
6.3 CTpouTh 4epTexu K F€OMETPUUECKUM 3aa4am
6.4 [lonb30BaTbcs MpU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, HCIIOJIB30BATh MPU3HAKU U
' CBOWCTBA paBHOOEIPEHHBIX TPEYTOIBHUKOB IPU PEIICHUH 3a/1a4
6.5 [IpoBOAUTH JTIOTMUECKHUE PACCYKICHHS C UCIOJIBb30BAHUEM IT'€OMETPUUECKUX TEOPEM
[Tonp30BaTbCsi MpU3HAKAMU PABEHCTBA MPSAMOYTOJBHBIX TPEYTOJBHUKOB, CBOWCTBOM
6.6 ME€JMaHbl, MPOBEAEHHOW K THUIIOTEHY3€ MPSMOYTOJIbHOTO TPEYTrOJIbHUKA, B PEIICHUU
F€OMETPUYECKUX 3a]1a4
Onpenensth NapauieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpblE 00pa3yeT ¢ HUMH
6.7 cekymas. OnpeaensaTs napajuiebHOCTh NPSIMBIX C MOMOIIbIO PABEHCTBA PACCTOSTHUM OT
TOYEK OJHOM MPSIMOM 10 TOYEK IPYroM mpsIMOu
6.8 Pemats 3a1aun Ha kiieT4aroit Oymare
[IpoBomUTH BBIUMCIEHUS U HAXOAWTHh YHUCIOBBIE M OYKBEHHBIC 3HAYEHUS YIJIOB B
6.9 F€OMETPUYECKUX 3aJadyaXx C MHCIOJIb30BAHUEM CYMMBbI YIJIOB TPEYTrOJbHUKOB H
' MHOTOYTOJILHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX MPHU MEPECEUCHUHN ABYX MapauIeTbHbIX
MPSIMBIX CEeKyIllel. PemaTe nmpakTuueckue 3ajaui Ha HaX0KJIEHUE YIJIOB
6.10 Brnagets noHsATHEM reOMETPUYECKOTO MECTa TOUEK. Y METh OIpeNesTh OUCCEKTPHUCY yria
' U CepeMHHBINA NEPIIEHUKYIIAP K OTPE3KY KaK T€OMETPHUUECKHE MeCcTa TOUEK
6.11 @opMyIUpOBaTh ONpEAENEHUsI OKPYKHOCTH M KpyTa, XOpIbl U JUaMeTpa OKPYKHOCTH,
' MOJIb30BaTHCS UX CBOMCTBAMU. Y METh IPUMEHSThH 3T CBOMCTBA MPU PEIICHUH 3a7a4
Braners moHsiTHEM OMUCAHHON OKOJIO TPEYTroJbHUKA OKPYXHOCTH, YMETh HaXOJIUTh €€
6.12 nentp. llomp3oBaThess ¢akTaMu O TOM, UYTO OHCCEKTPHUCHl YIJIOB TpPEyrOJIbHHUKA
' MEPECEKAIOTCS B OJHOM TOUYKE, U O TOM, YTO CEPEAUHHBIE MEPIEHAUKYIISIPbI K CTOPOHAM
TPEYroJbHUKA EPECEKAIOTCS B OJJHOM TOUKE
6.13 Brnanerp mnoHsTHEM KacaTelIbHOW K  OKPY>KHOCTH, IOJb30BAaThbCS TEOPEMOM O
' MEepHEHUKYISIPHOCTH KacaTeJIbHOU U paJinyca, IPOBEIEHHOIO K TOUKE KacaHUs
6.14 [Tonp30BaTbcsl MPOCTEMIIMMH TEOMETPUYECKUMHU  HEPABEHCTBAMH, ITOHUMATh MX
’ NPAKTHYECKUHA CMBICIT
6.15 [IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO LIUPKYJIS U TUHEHKH




MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJBHON MTPOIT'PAMMBI

8 KVIACC

Kox

MPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTeJILHON MPOrPAMMbI OCHOBHOI'0 00111er0 00pa30BaHusA

6

I'eomerpus

6.1

6.2

Pacrio3naBaTh OCHOBHBIE BUJIbI YETHIPEXYTOIBHUKOB, UX 3JIEMEHTHI, OJIB30BATHCS UX
CBOMCTBAaMHU TP PEIICHUH T€OMETPUUECKUX 3a7a4

[IpuMeHsSTh CBOMCTBA TOUKHU IEpEceueHUss MEAMaH TPEyrojbHHKa (LIEHTpa Macc) B
pelIeHnH 3a1a4

6.3

BJIaIleTI) IIOHATHUEM CpGILHGfI JIMHUW TPCYTOJIbHUKA W TpalncCuun, MNPUMCHATb HUX
CBOMCTBA IIPU pELICHUU reoMeTpudecKkux 3aaad. Ilonb3oBareesa Teopemon Paneca u
TEOPEeMON O TNPONOPLUUOHATBHBIX OTpPe3KaxX, HPUMEHATb HX JUISl pEeLICHUs
IIPAKTUYECKHX 3a/1a4

6.4

6.5

6.6

[TpuMeHsTh MPU3HAKK MTOI00MS TPEYTOJIBHUKOB B PEIICHUN T€OMETPUIECKUX 3a/1a4

[Tonb3oBatbes Teopemoit [Iudaropa 11 pemieHuss reOMeTPUUECKUX U MPAKTUYECKUX
3ana4. CTpoUTh MAaTEMATUYECKYIO MOJIEIIb B MPAKTUYECKUX 3a/1a4aX, CAMOCTOATEIHHO
JIeNaTh 4YePTEX U HAXOAUTh COOTBETCTBYIOIIHE JITTMHBI

Bnaners moHATHIMH CHHYCa, KOCMHYCa U TaHTCHCA OCTPOro yrija IMpaMOyroJIbHOTO
TPEYTOJIbHUKA. ITonp30BaThCSA ATUMHU HOHITHIMM IS peICHUS NPAKTUICCKUX 3ada4

6.7

Beruucnsate  (paznuyHbiMH - criocoOaMHu) IUIOMIAJb TPEYTOJbHUKA W TUIOHIAAU
MHOTOYTOJBHBIX (UTYp (MOTB3YSCh, T/I€ HEOOXO0AUMO, KaIbKyIssTopoM). [IpuMeHsTh
MOJTyYEHHBIE YMEHHUSI B IPAKTHYECKUX 3a7ja4ax

6.8

6.9

Biagers NOHATUSAMU BIIMCAHHOIO M LIEHTPAJIbHOIO YIUIA, MCIIOJB30BaTh TEOPEMBI O
BIIMCAaHHBIX yIJIaX, YIJlax MEeXAY XOpJaMu (CEeKYIIUMH) U yTIiie MeXAy KacaTelIbHON U
XOpJOM MY PEIICHUH T€OMETPUYECKUX 3a1a4

Brnagers TDNOHATHEM  ONHMCAHHOIO  YETBIPEXYIOJBHHUKA, IPUMEHATH CBOMCTBA
OIMCAHHOTI'O YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a1a4

6.10

[TpuMeHsTh TOTyYeHHBIC 3HAHUS HA MPAKTHKE — CTPOUTh MATEMATHYECKHE MOJICITH
U 3aJad peajbHOW JKM3HH WM TPOBOAUTH COOTBETCTBYIONIUE BBIYHCICHHUS C
IPUMEHEHHEM  MOJOOMSM  TPUTOHOMETPUHM  (IIONB3YSCh, TIA€  HEOOXOAUMO,
KaJIbKYJISITOPOM)




MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJBHON TPOT'PAMMBI

9 KJIACC

Kox

MPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTeJILHON MPOrPAMMbI OCHOBHOI'0 00111er0 00pa30BaHusA

6

I'eomerpus

6.1

6.2

6.3

6.4

6.5

3HaTh TPUTOHOMETpHYECKHE (DYHKLUHU OCTPBIX YIJVIOB, HaXOAUTh C UX IOMOIIBIO
pa3IMYHbIE AJIEMEHTHI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHHE MPSMOYTOJIBHBIX
TPEYroJIbHUKOB»). HaxoauTh (C MOMONIBIO KadbKYJSATOPA) IJIUHBI U YTl JIA
HETaOJIMYHBIX 3HAUCHUHT

ITonp3oBaThCs (I)OpMyJ'IaMI/I OpUBCACHUA W OCHOBHBIM TPUI'OHOMCTPHUUYCCKUM
TOXKJACCTBOM JJISI HaXOXXJEHUS COOTHOIICHUM MCKAY TPUTOHOMECTPUUCCKHUMU
BCJIIMYNHaAMU

Hcnonb3oBath TCOPEMbl CHHYCOB MW KOCHUHYCOB IJId HAXOXKACHUA PA3ZJIUIHBIX
9JICMCHTOB TPCYT'OJIbHHUKA («pemeHne TpeyTOJ'IbHI/IKOB»), IIPUMCHATD UX ITPH PCIICHUN
ICOMCTPHUUCCKUX 3alav

Bnagers mnonsATHSMEH 1peoOpa3oBaHUs IOAOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX uryp. Ilonb3oBarecs cBoiicTBaMu MoA00Us IPOU3BOJIBHBIX QUTYD, YMETh
BBIUUCIIATh JUIMHBI U HaXOAMTh YIUIbl y NOJOOHBIX ¢uryp. IIpumensars cBoiicTBa
1o/100us B MPAKTHYECKUX 337a4ax. YMeTb MPUBOIUTH IPUMEPHI MOJOOHBIX (UTYD B
OKpY KaroIlleM MUpe

ITons30BaThCA TCOpEMaMu O IMPOU3BCACHHH OTPE3KOB XOpJd, O MNPOU3IBCACHHUU
OTPE3KOB CCKYILIUX, O KBAAPATEC KacaTelIbHOMU

6.6

6.7

6.8

[Tonb30BaTbcs BEKTOpaMHM, MOHUMATh WX T€OMETPUUECKUH M (DU3MUECKUH CMBICI,
MPUMEHITh HUX B PELICHUH TEeOMETPUYECKMX U (u3nyeckux 3aaad. [IpumeHsTsh
CKAIIPHOE MPOU3BEACHUE BEKTOPOB JIUISl HAXOKAEHUS JUIMH U YIJIOB

ITonp30BaTbCcsl METOAOM KOOpPAWHAT Ha IUIOCKOCTH, IPUMEHATH €r0 B PEIICHUU
F€OMETPUYECKHUX U MIPAKTUYECKUX 3a1a4

Bnagere noHATHSIMH MMpaBUJIBHOTO MHOI'OYT'OJIbHHUKA, JJIUMHBI OKPYKXHOCTHU, IJIMHBI
AYTHU OKPYKHOCTU U paL[HaHHOﬁ MCPBI yrjia, YMCThb BBIYUCIIATH IJIOMIAZlb KpyTa U €ro
YacTeu. HpI/IMCH}ITB MOJIYUYCHHBIC YMCHHUSA B IIPAKTHYCCKUX 3adavdax

6.9

Haxoauth ocu win 1eHTpel cUMMETpUN QUTYpP, NPUMEHSTH JIBUKEHHUS IIIOCKOCTH B
MIPOCTEUIINX CITyYasx

6.10

[IpuMeHATHh NOJIy4eHHbIE 3HAHUS HA MPAKTUKE — CTPOUTHh MaTEeMaTHYECKHUE MOJEIH
JUIs 3a7ad peaJbHOM KU3HU U TPOBOJUTH COOTBETCTBYIOIIME BBIYHCIEHUS C
MPUMEHEHUEM TMOJ00USH TPUTOHOMETPUYECKUX (YHKIHMK  (MMOJB3YsCh, TJIE
HE00X0IMMO, KaJIbKYJISITOPOM)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
6 I'eomeTpust
HavaneHbple nonsatus reomerpuu. Touka, mpsmas, OTpe3oK, Jiyd. Yroia. Buasl yrios.
6.1 Beprukansaele M cMmexHbIE YyIUIbl. buccekrpuca yria. Jlomanas, MHOTIOYTOJIbHUK.
[TapaninenpbHOCTh U NEPIEHIUKYISIPHOCTD MIPSIMBIX
6.2 Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA 0CceBOM cuMMeTpuu. [IpuMepsl cumMeTpuun
) B OKpY>KaIOLIEM MUDE
63 OcCHOBHBIE ITOCTPOEHHUS C IOMOILBIO HUPKYJIS U TMHENHKH. TpeyronbHuk. BeicoTa, Meanana,
OuccekTpuca, UX CBOMCTBA
6.4 PaBHOOeIpeHHBIN U paBHOCTOPOHHUH TpeyroyibHUKHU. HepaBeHCTBO TpeyronbHUKa
6.5 CpoiicTBa M MpHU3HAaKM paBHOOEIPEHHOro TpeyrojabHUKa. [Ipu3HaKuM paBeHCTBa
' TPEYroJIbHUKOB
6.6 CpolicTBa M NMPU3HAKU NapauleabHBIX NpsMbIX. CymMma yrioB TpeyrojpHuka. BHemiHue

YIUIBI TPEYTOJIbHUKA

HpHMOYF OJbHBIN TPCYTOJIbHUK. CBoiicTBO MCUAaHbl NPAMOYTOJBHOI'O TPCYroJIbHHUKA,

6.7 MpOBEACHHOW K runoteHyse. [Ipu3Haku paBeHCTBa NPSIMOYIOJIBHBIX TPEYTOJIbHUKOB.
[IpssMoyTONbHBIN TPEYTONBbHUK € YoM B 30°
HepaBeHcTBa B reOMETpHM: HEPABEHCTBO TPEYTrOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,

6.8 Teopema O OosiblieM yrie M Ooibliedl CTOpoHe TpeyrosibHuKa. I[lepneHaukymsp u
HAaKJIOHHAA

6.9 I'eomeTprueckoe MecTo Touek. buccekrpuca yriia M CEpelIMHHBIN NEPHEHIUKYISP K

’ OTpPE3KY KaK T€OMETPUYECKUE MECTa TOUEK

6.10 Oxkpy’XHOCTb M Kpyr, XOpJa M JuaMeTp, HUX CBoilcTBa. BzaumHoe pacnonoxeHue

6.11

OKpY’KHOCTH U nipsimoii. KacaTtenbHas U cexyias K OKpy>KHOCTH

OKp}/')KHOCTI), BIIMCAaHHAs B yTroOJI. BrucanHas u ondcaHHas OKPY’KHOCTHU TPCYT'OJIbHHUKA




8 KUIACC

Kon IIpoBepsieMblii 31eMeHT COAEPKAHUA

6 I'eometpus

6.1 UYersipéxyronbauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMoyronpHUK, poMO, KBaJApaT, X MPU3HAKU U CBOHCTBA

6.3 Tpaneuus, paBHoOoOKast Tparnemus, e€ CBOiCcTBa U nMpu3HaKku. [IpsMoyroibHas Tpanenus

6.4 Merton ynBoenus Menuanbl. LlenTpanbHas cummerpus. Teopema dDaneca m Teopema o
' MPOMOPIIMOHATBHBIX OTPE3KaX

6.5 Cpennue TMHUM TpeyrojabHUKa U Tpaneuuu. L{eHTp macc TpeyroiapHuKa

6.6 [Tomobue TpeyroibHUKOB, KOdQHUIHMeHT moxodus. [Ipu3Haku mompodus TpEyroIbHHUKOB.
' [Ipumenenue no1o0ust pH peIeHUH IPAKTUUECKUX 3aa4

6.7 DopMyIbl U1 IO TPEYTOIbHHKA, Mapajjiesorpamma, pom0Oa u Tpaneun

6.8 CoiicTBa muomaael reomerpudeckux ¢uryp. OTHOMIEHHE TUIOIMAAeH TOAOOHBIX QUTYD

6.9 Boruncnenue miuomazei TpeyroJbHUKOB M1 MHOTOYTOJIBHUKOB Ha KIIET4aToi Oymare

6.10 Teopema [Iudaropa. [Ipumenenue teopems! [Indaropa npu pemeHun NpaKTHYECKUX 33124

6.11 CuHyC, KOCHHYC, TaHT€HC OCTpPOrO YyrIJia MPsIMOYTOJbHOIO TpeyroibHUKa. OCHOBHOE
' TPUTOHOMETPUYECKOE TOXAeCTBO. TpuroHomerpudeckue GyHknuu yrios B 30°, 45° u 60°

6.12 BrucanHble ¥ IIEHTpalbHBIE YIJIbI, YO MEXAY KacaTelbHOW U XOpPAOW. YTIBI MEXKIY
' XOpJAaMHU U CEKYIIUMU

6.13 Brivcannplie 1 onMcaHHbBIE YETHIPEXYTOIBHUKN

6.14 B3aumHoe pacrnonoxeHue JBYX OKpykHocted. Kacanume okpyxHocTei. OO6mue

KaCaTCJIbHBIC K IBYM OKPYKHOCTSM




9 KUIIACC

Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUS
6 I'eomeTpus
6.1 Cunyc, kocunyc, Taurerc yrioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO.
' DopMyITBl IPUBEICHUS
62 Pemienne TpeyronbHuKOB. Teopema KOCUHYCOB M TeOpeMa CUHYCOB. Pelienne npakTuueckux
' 3a/1a4 ¢ UCIOJIb30BAHUEM TEOPEMbl KOCUHYCOB M TEOPEMBI CHHYCOB
6.3 IIpeoGpazoBanue mogodus. [Togodue cOOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema 0 MpOU3BEACHUU OTPE3KOB XOP/A, TEOPEMBI O MPOU3BEJICHUU OTPE3KOB CEKYIIUX,
' Teopema O KBaJpare KacaTeJIbHOU
Bektop, mHa (MOAYyJbh) BEKTOpa, COHAINpPABJICHHBIE BEKTOPBL, MPOTHBOIOIOKHO
6.5 HAIpPaBIIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMNEpalUU HaJl
BekTOpaMu. Pa3znoxkeHnre BeKTopa Mo IByM HEKOJJTMHEAPHBIM BEKTOPaM
6.6 Koopaunatel BekTopa. CkansipHOEe MPOU3BEACHHUE BEKTOPOB, MPUMEHEHHE JI HaXOXKJICHUS
' JUIMH M YTJIOB
6.7 JlexapToBbI KOOPAMHATHI HA TIJIOCKOCTH. YPaBHEHUS MPSIMON U OKPYKHOCTH B KOOpAMHATAX,
' MEePECEUCHHE OKPYKHOCTEH U MPAMBIX. METO1 KOOPJMHAT U €ro MPUMEHEHNE
6.8 [IpaBunBHBIE MHOTOYTOJIBHUKH
6.9 JnuHa okpyxHOCTU. ['pagycHas u paguanHas Mepa yriia, BBIUUCIEHUE JJIMH YT OKPYKHOCTEH
6.10 [Tnomane kpyra, ceKTopa, CerMEHTa
6.11 JIBuKeHHs TUIOCKOCTH M BHYTPEHHHE CHMMETpPUHU (GUryp (dIeMeHTapHbIe MpeACTaBICHUs).

ITapamnensHsiil nepenoc. IloBopor




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEEOBAHUS K
PE3YVJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOT'PAMMBI OCHOBHOI'O OBLIIEI'O OBPA30OBAHMUS

Kon
NpoBepPsIeMOro
TpedOBaHMS

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHSI OCHOBHOI
00pa3oBaTeJILHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHUS HA OCHOBE
o1rocC

YMeHHue omnepupoBaTh MOHATHUSAMU: MHOXKECTBO, IIOJAMHOYKECTBO, OIEpaluy Hajl
MHOKECTBaMH; YMEHHUE OTIEPUPOBATH MOHIATUAMU: Tpad, CBA3HBIN rpad, AEPEeBO, UK,
IPUMEHATh WX MPU PpEHIEHUWH 3a/]ady; YyMEHHE HCIOJIb30BaTh TIpaduueckoe
IIPEICTAaBICHUE MHOXXECTB ISl ONHMCAaHUS PEANBHBIX IIPOLIECCOB W SIBICHHUH, IIPH
peLeHUH 3a]]a4 U3 APYIHX Y4eOHBIX IPEIMETOB

YMeHue  onepupoBaTh  IMOHATUAMH:  OINpEACIICHHE,  aKCHOMa,  Teopema,
JIOKA3aTelIbCTBO; YMEHHE paclo3HaBaTb HCTUHHBICE U JIOXKHBIC BBICKA3bIBAHMUS,
MPUBOJUTH TMPUMEPbl W KOHTPIPHUMEPHI, CTPOHMTH BBICKA3bIBAHUS W OTPHUIIAHUSA
BBICKA3bIBaHUH

YMeHue onepupoBaTh NOHATUSAMU: HATYPaJIbHOE YUCIIO, IPOCTOE U COCTABHOE YUCIIO,
JEJIMMOCTb HATypaJIbHBIX YHCEN, IPU3HAKU JEIUMOCTH, LIEJI0€ YUCII0, MOAYJIb YUCIIA,
OOBIKHOBEHHAS IPOOb U JeCcATUYHAs Apo0b, CTAHIAPTHBIN BUJI YHCIIA, PAIIHOHAIEHOE
YHCII0, UPPALHOHAIBHOE YHUCIIO, apu(METHUECKUH KBaJpaTHbIH KOPEHb; yMEHHE
BBINOJIHATH JI€HCTBUS C YHCIIaMU, CPABHUBATh U YIOPSI0UYMBATh YKCIIa, IPEACTaBIATh
quciaa Ha KOOPAMHATHOM MPSMOM, OKpYTIJIATh 4HMCIa; YMEHHE JleNaTh NPUKUIKY U
OLIEHKY pe3yJIbTaTa BBIYMCICHUN

YMeHue onepupoBaTh MOHATUSMU: CTETIEHD C IIEJIBIM [T0Ka3aTeaeM, apupMeTHIEeCKUM
KBaJIpaTHbI KOPEHb, MHOTOWIEH, ajredpandeckas Apo0b, TOXKIECTBO; 3HAKOMCTBO €
KOpPHEM HaTypaJibHOM CTEeNeHU OOJIbIlle €MHMIBI;, YMEHHE BBIOIHATH PACUEThI 1O
¢dopmynaMm, mnpeoOpazoBaHMsS IIENBbIX, APOOHO-PAIlMOHANBHBIX BBIPAXKEHUH U
BBIPAKEHUI C KOPHSAMH, Pa3jOKEHUE MHOTOWIEHA HA MHOXXMTEIH, B TOM YHUCIE C
UCIO0JIb30BaHUEM (OPMYIJI Pa3HOCTHU KBaJIpaToOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue omnepupoBaTh IOHATUAMM: YHCIOBOE DPAaBEHCTBO, YpAaBHEHUE C OIHOU
[IEPEMEHHOM, YKMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM; YMEHUE PEIATh
JMHEWHBIE U KBAJpaTHbIE YpaBHEHUs, TPOOHO-pallMOHAIbHBIE YPaBHEHUS C OIHOM
[IEPEMEHHOM, CUCTEMBI JIBYX JIMHCHHBIX ypaBHEHHUH, JIMHEHMHBIE HEPABEHCTBA U UX
CUCTEMBbI, KBaJIpaTHbIE U JPOOHO-pallMOHAIbHBIE HEPABEHCTBA C OJJHOU MEepEeMEHHOM,
B TOM YHUCJE IPU PELICHWM 33]a4 U3 JPYTUX MPEIMETOB M NPAKTUYECKHUX 3a/1ad;
YMEHHE HCIIOJIb30BaTh KOOPJAMHATHYIO MPSAMYI0 M KOOPAWHATHYIO IUIOCKOCTB JUIS
M300pakeHUs pelieHnii ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUAMU: (QYHKIMS, Tpaduk GyHKIUH, HYIH (QYHKIHH,
MIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IPOMEKYTKHU BO3pacTaHusl, yObIBaHUS, HANOOJIbIIIEE
U HAUMCHBIICC 3HAYCHUA CI)YHKHI/II/I; YMEHUE OICPUPOBATH IIOHATUAMU: MpsAMasi
MPOMOPLHOHAIBHOCTh, JIMHEHHas (yHKUuUs, KBaapaTU4Has GQYHKIUS, oOpaTHas
MPOTIOPITMOHANIBHOCTD, TTapabosa, TunepOoia; YMEHUE CTPOUTHh rpaduku (HYyHKIIHM,
HUCITIOJb30BATh Fpa(I)I/IKI/I AJIg OIIPCACIICHUSA CBOIICTB nmponeccoB u BaBHCHMOCTCfI, JJISL




pemieHust 3a7a4 M3 JPYyruxX Y4eOHBIX INPEIMETOB M pealbHOW JKU3HH, YMEHHE
BBIpaXaTh (OPMYJIaAMHU 3aBUCUMOCTH MEX/y BETHUYMHAMU

VYMeHue onepupoBaTh MOHATUSAMH: IOCIENOBAaTENbHOCTh, apupMeTndeckas Hu
reOMEeTpHYECKast IIPOrpeCcCuy; YMEHHE HCII0JIb30BATh CBOICTBa
MOCJIeI0BATEIbHOCTEH, (POPMYIIBI CYMMBI M OOIIIETO WICHA P PELUICHUH 33,124, B TOM
qHcye 3aa49 U3 APYruX y4eOHBIX MPEIMETOB U pealIbHOM KU3HH

YMmeHue pemath 3a7add pasHbIX TUIOB (B TOM YHCJIE HA MPOLEHTHI, IOJIM U YacTH,
IBUKEHHE, paboTy, LIEeHy TOBApPOB U CTOMMOCTh MOKYIIOK U YCIIYT, HAJOTH, 3a/1a4i U3
o0jacTd ympaBlieHUS JIMYHBIMU U CeMeiHbIMU (pUHaHCAMU); YMEHHE COCTaBJISATh
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCJIOBHIO 3aJ]a4M, UCCIIEI0BAThH
MOJIy9€HHOE PEIICHNE U OIEHUBATH MPABIOTIOJO0HOCTh MOIyYEHHBIX PE3YIbTaTOB

YMeHue onepupoBaTh NOHATUAMU: (pUrypa, TOUKa, OTPE3OK, IpsAMas, Iy, JOMaHas,
yroj, MHOTOYTOJIbHUK, TpPEYIrOJIbHUK, PpaBHOOEIPEHHbII U  PaBHOCTOPOHHUIM
TPEYTOJIbHUKU, MPSIMOYIOJbHBIM TpeyrojbHUK, MeIuaHa, OUCCEKTpHCAa M BBICOTA
TPEYroJbHUKA, YETHIPEXYTOJbHUK, Mapajuiesorpamm, pomO, MNpsIMOYIOJbHUK,
KBaJpaT, Tpameuus; OKpPYKHOCTb, KpyI, KacaTelbHas; 3HaKOMCTBO C
MPOCTPAaHCTBEHHBIMU (UTYpaMHu; yMEHHE pelarh 3aJadyd, B TOM YHUCIE U3
IIOBCEIHEBHOM JKM3HM, Ha HAXOXJIEHHUE I'€OMETPUUYECKUX BEIMYUH C IMPUMEHEHHEM
M3YyYEHHBIX CBOMCTB (uUryp u GpakTon

10

YMeHne onepupoBaTh HMOHSATHSAMH: PAaBEHCTBO (HUTYp, PAaBEHCTBO TPEYTOJIHHHUKOB;
MapaJUIEIbHOCTh W NEPHEHIUKYISPHOCTh MPSAMBIX, YIOJ MEXKIy IPSIMbIMH,
NEPIEeHIUKYIISIP, HAKIOHHAs, NPOEKIus, nogo0ue Guryp, nojo0HbIe TPEyroJbHUKH,
CUMMETPHUSI OTHOCHUTEJIBHO TOYKM M IPSAMOM; yYMEHHE pPaclo3HaBaTh PAaBEHCTBO,
CUMMETPHUIO U moaodue Guryp, napauieabHOCTh U MEPHEHIUKYISAPHOCTb NPSIMBIX B
OKpPY’KaroIlleM MHUpe

11

12

YMeHnue onepupoBaTh NOHATHAMU: UIMHA, PACCTOSTHUE, YToJl (BEIMUYMHA yTIiia, CHHYC
1 KOCHHYC YyTJIa TPEYTroJbHHUKA), IJIOLa/1b; YMEHHE OLIEHUBATh pa3Mephl IPEIMETOB U
O0OBEKTOB B OKpYXaloIIleM MHpE; YMEHHE NPUMEHATh (QOpMyJbl HEpUMETpa M
IUTOIIAZX MHOTOYTOJIbHUKOB, JUIMHBI OKPY)KHOCTH W IUIOIIAAM Kpyra, oObema
MPSMOYTOJIBHOTO IapaJljIeNICNUIeia; YMEHHE IPUMEHSTh IPU3HAKKM pPaBEHCTBA
TPEYTrOJIbHUKOB, TEOpEMYy O CyMME YIJIOB TpeyroyibHuka, teopemy Iludaropa,
TPUTOHOMETPUUECKHE COOTHOILIEHUS AJIs1 BBIUMCIICHUS JUIMH, PACCTOSIHUM, II0anen
YMmenue uzobpaxarbh IUIOCKHE (UTypbl M UX KOMOWHAIMU, MPOCTPAHCTBEHHBIE

(1)1/11" YPBI OT pyKH, C TOMOIIBIO I-IepTé)KHLIX HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO
TCKCTOBOMY WJIK CUMBOJIBHOMY OITMCAHUTIO

13

YMeHue onepupoBaTh MOHATUSMU: IPSIMOYTOJIbHAs CUCTEMa KOOPAMHAT; KOOPINHATHI
TOYKH, BEKTOp, CyMMa BEKTOPOB, MPOM3BEJEHHE BEKTOpa Ha YHCJIO, CKAJISPHOE
IIPOU3BEACHNE BEKTOPOB; YMEHHE HCIOJb30BaTh BEKTOPHl U KOOPAWHATHI IJIs
NpPEJCTaBICHNUS MaHHBIX M peLIeHHs 3ajJad, B TOM YHUCIE M3 JPYIHX Y4eOHBIX
IIPEIMETOB U PEAJIbHOM JKU3HU

14

YMeHue onepupoBaTh MOHITHSIMH: CTOJIOUKOBBIE M KPYTOBbIE JUarpamMmbl, TaOIUIIbI,
cpeaHee apudmMeTnyeckoe, MeMaHa, HauboJplee U HAUMEHbIlIee 3HaYEeHUs, pa3Max
YHCIOBOTO HabOpa; yMEHHME H3BIEKaTh, WHTEPHPETHPOBATh W NPeoOpa3oBHIBATH
uHpOpMaIMIO, TMPEACTABICHHYI0 B TaONMIIAX W Ha JAuMarpamMMax, OTpPa)Karollyio




CBOMCTBA U XapaKTEPUCTUKU PEAIBHBIX IIPOLECCOB U SIBJICHUI; YMEHUE PACIIO3HABATH
M3MEHYMBBIC BEJIMUYMHBI B OKPYIKAIOIIEM MUpE

15

YMeHHe OonepupoBaTh MOHATHUSIMH: CIYYaWHBIA ONBIT (CIIy4YalHBIA SKCIEPUMEHT),
AJIEeMEHTapHOE COOBITHE (DJIEMEHTAPHBIM HCXOJ) CIy4yailHOro OmbITa, ciay4aiiHoe
COOBITHE, BEPOSTHOCTh COOBITHS, YMEHHE HaXOJIUTh BEPOSTHOCTH CIydalHBIX
COOBITHI B OMBITAX C PAaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMU COOBITHSMH; yYMCHHE
pemarh 3a7a4yd METOJ0M OPraHU30BaHHOTO Mepedopa U ¢ UCIOIH30BAHUEM ITPABUIIA
YMHOXEHHS; YMEHHE OIICHUBATH BEPOSTHOCTU PEATBHBIX COOBITUH W SBJICHHIA,
MOHUMATh pOJIb MPAKTHUYECKH JIOCTOBEPHBIX M MAaJIOBEPOSTHBIX COOBITUH B
OKpY’arollleM MUpPE U B >KU3HH; 3HAKOMCTBO C IMOHSITHEM HE3aBUCHMBIX COOBITHN;
3HAKOMCTBO C 3aKOHOM OOJIBIIIHUX YHCEN U €r0 POJIbI0 B MACCOBBIX SIBICHUSX

16

YMeHnue BbIOMpaTh NOAXOASIINN U3yUEHHBIM METO IS pELICHU 3aJa4l, IPUBOJAUTD
IIPUMEPBl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE U KU3HHU, PACIO3HABATH
IIPOSIBJICHUE 3aKOHOB MaTEMAaTHUKU B UCKYCCTBE, OIIUCBHIBATH OTJEIbHBIC BbIIAIOLIUECS
pe3yabpTaThl, IOJIYyYEHHBIE B XOAE Pa3BUTHS MaTEMaTUKU KaK HAyKd, NPUBOIUTH
IIPUMEPBl MaTEMaTUUECKUX OTKPBITUN U UX aBTOPOB B OTEUECTBEHHOW M BCEMUPHOMU
HUCTOPUH




IHHEPEYEHDb 3JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA OI'D I1O
MATEMATHKE

Kona
1

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUSA

Ypcna v BEIUMCIICHUS

1.1 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI
1.2 OOBIKHOBEHHBIE U JIECTUYHBIE IPOOU, IPOLIEHTHI, OECKOHEUHbIE IEPUOANYECKHE APOOH
1.3 Parmonanbheie uncia. ApupMeTHuecKue onepanyy ¢ paoHAIbHBIMU YACIaMU
1.4 JlelicTBUTeNbHBIE Yncia. ApU(PMETHYECKHUE ONIEpaIUH C ICUCTBUTEIPHBIMHA YHCIIaMHU
L5 HpI/IGJII/I)Ké}iHBIe BBIUUCIICHUS, TPaBWJIa OKPYTJICHHUs, NPUKUIKA W OIECHKAa pe3ysbTaTa
BBIUUCIICHUH
2 Anrebpanyeckue BbIpaXKEHUS
2.1 bykBeHHbIE BBIpaKEHUSI (BBIPAYKEHUS C IEPEMEHHBIMHU)
2.2 Crenens c 1enbM nokasareneM. CTeneHb ¢ pallioHaIbHBIM Moka3areieM. CBOMCTBa CTEICHU
2.3 MHorouneHsl
24 Anrebpanueckas 1po0b
)5 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JlelicTBus ¢ apupMEeTHYeCKUMU KOPHAMU
' HaTypaJbHOM CTENEHU
3 VYpaBHEHMSI U HEPABEHCTBA
3.1 ensie u n1poOHO-panoHanbHbIE YpaBHeHHs. CUCTEMBI M COBOKYITHOCTH YPaBHEHHI
3.2 Lenbie u 1poOHO-paloHaNIbHBIE HepaBeHCTBA. CUCTEMBI U COBOKYTTHOCTH HEPaBEHCTB
33 Pemenue TekcTOBBIX 3a7a4
4 YucnoBele NOCIEI0BATEIBHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
4.2 Apudmernueckas u reomeTpuyueckas mporpeccuu. @opmyiia CI0KHBIX MPOLEHTOB
5 OyHKINH
@Oynkuus, cnocoObl 3amaHus ¢QyHkuuu. I'papuk QynHkuuu. OOnacTe oOmpenesieHus u
51 MHOXecTBO 3HaueHMH ¢yHkuuu. Hymu @ynkuun. IlpomexyTku 3HAKONOCTOSHCTBA.
o [TpomexyTKi MOHOTOHHOCTH (YHKIIMU. MakCUMyMBI 1 MUHUMYMBI QyHKIUU. Hanbomnbiee u
HaMMEHbIIIee 3HaYeHNEe (PYHKIIMU Ha TIPOMEKYTKE
6 KoopannaTsl Ha IpsIMO#l U TIOCKOCTH
6.1 Koopaunarnas npsamas
6.2 JlekapTOBbI KOOPAMHATHI Ha MIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyronsHuK
7.3 MHOroyrojapsHUKu
7.4 OKpYXKHOCTb U KpyT
7.5 N3mepenne reoMeTpudecKux BEIMYUH
7.6 BekTopsb! Ha TII0CKOCTH




BCpOSITHOCTL Hn CTaTUCTHUKA

8.1 OmnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB

8.3 KomOunaropuka

8.4 MHoxecTBa

8.5 I'padmr




YYEBHO-METOJNYECKOE OBECITEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA

Y4eOHuku 7 kiaacc:

-T'eomerpusi. 7-9 xmaccel: yueOHMK s oOmieoOpa3oBaTenbHbix opranmzarnmit. JI.C.
Aranacss, B.®. byry3os, C.b. Kagomues u np. M. "[Ipocsemenue"”, 2023r.

. Y4eOHuku 8 kiaacc

-I'eomerpus. 7-9 xnaccel.: yueOHuUK s oOuieoOpas3oBarenbHbix opranuzauuii. JI.C.
ArtanacsH, B.®. byry3os, C.b. Kagomues u ap. - M. "IIpocsemenue"”, 2023r.

. Y4yeOHuku 9 kinace

-I'eometpust. 7-9 kiaccbl.: yueOHMK g 001eoOpasoBaTenbHbIX opranuzanui. JI.C.
AranacsH, B.®. byty30s, C.b. Kagomues u nqp. M. "lIpocsemenne”, 2023r.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://edsoo.ru/

https://math-oge.sdamgia.ru/

https://resh.edu.ru/

https://yvandex.ru/video/ school-collection.edu.ru
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