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JInyHocTHBIE, MeTaNIPpeAMETHDIC U NNpeaAMeTHbIC pe3yabTaThbl OCBOCHHSA

coJepkaHus Kypca
HporpaMMa obecneuuBacT JOCTHUXCHHEC (W) ()137410)1187D.¢ peBy.TIBTaTOB OCBOCHHIA

06pa3oBaTeNIbHOM TPOrpaMMbl OCHOBHOTO o6mmero o6pa3oBaHUs:

1)

2)

3)

4)

5)
6)
7)

8)

1)

2)

3)

4)

5)

6)

7)

JIUYHOCHHbLE:

hopMEpOBaHHE OTBETCTBEHHOTO OTHOIICHHA X YyYEHHIO, TOTOBHOCTH H
crHocoOHOCTH 00yUarOIMXCsA K CaMOPasBUTHIO H camM000pa30BaHMIO Ha OCHOBC
MOTHBAIIMH K OGYUEHHIO ¥ II0 3HAHUIO, BEIOOPY nambHeimero o6pasopanus Ha 6ase
OpPHEHTHPOBKH B MUPE mpodeccuit ¥ IpohecCHOHANBHBIX [peaIOYTEHUH,
0CO3HAHHOMY TIOCTPOEHHUIO HETHBH/YaTbHOU 06pa3zoBaTeIbHOM TPAEKTOPHHU C yu€ToM
yCTOWYMBBIX TI03HABATEILHBIX HHTEPECOB;

dopMupoBaHHE LEIOCTHOrO MUPOBO33PEHU, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3sBUTUS HAYKH H 0OILIECTBEHHOH IPAKTUKH;

dhopMmpOBaHKE KOMMYHUKATHBHOH KOMIICTCHTHOCTH B OOIIEHUH U COTPYAHHICCTBE
CO CBEPCTHHUKAMHU, CTAPIIAMU U MIaIITUMH B 06pazoBaTeIbHON, OOIIECTBEHHO
OJIe3HOM, yIeOHO-HCCIeNOBATENbCKOM, TBOPYECKOH M OPYIMX BHIAX IEATCIb-
HOCTH;

yMeHHE SCHO, TOUHO, TPAMOTHO M3JaraTh CBOU MBICTH B YCTHOW W MHCBMEHHOH

‘peyn, IMOHUMATh CMEBICI IMOCTABJIEHHON 3a1a4H, BBICTpauBaTh apryMeHTalHuIo,

IPUBOJUTH IPHMEPHI X KOHTPIPUMEPEL;
KPATHYHOCTh MBINUIEHHUS, YMEHHE Daclo3HaBaTh JOTHUYECKH HEKOPPEKTHEIE
BLICKA3BIBAHMS, OTJIHYATh TUIIOTE3y OT QaKTa;
KPEaTHBHOCTb MBIILICHNS, HHAIMATHBA, HAXOMIUBOCTE, AKTHUBHOCTD IIPH PEIICHUN
reoOMETPUIECKHUX 3a/1aY;
yMeHHE KOHTPOIMPOBATh IPOMECC 1 Pe3yIpTaT yue6HOM MaTeMaTHIeCKOH
JEeSTENbHOCTH;
CIIOCOBGHOCTD K OMOIHOHATBHOMY BOCIPHUSITHIO MAaTEMaTHICCKUX 00BEKTOB, 3a1aY,
peImenuii, pacCyXICHUH;
Memanpeomemmnsple:
yMeHHE CaMOCTOATENBHO ILIAHHPOBATH aIbTepHATHBHEIE TYTH JOCTHXCHHS HeneH,
OCO3HAHHO BHIOHpaTh Hambomee SQEKTHBHBIC CIOCOBEl pelmeHuss yd9eOHBIX 1
mo3HaBaTEIbHBIX 33184,
yMEHHE OCYIEeCTBIATh KOHTPOID MO PE3YIbTATy H II0 croco0y neficTBHSA HA YPOBHE
IPOM3BOJIBHOTO BHUMAHHI M BHOCHTH He0OX0AUMBbIE KOPPEKTHUBHI;
yMeHHE aIeKBaTHO ON€HHBATH IPABUIIBHOCTD HIIA OIMMOO0YHOCTH BBHITOTHEHU]
yue6Ho# 3a1aun, € 0OBEKTUBHYIO TPYAHOCTE H cOGCTBEHHBIE BO3MOXKHOCTH €€
pelIeHus;
0CO3HAHHOE BJIAJICHHAE JOTHUECKIMHU NEHCTBUAMH OTPCACTICHAA MOHSATHUH,
0600IIEeH s, YCTAHOBICHNS aHAJIOTUH, KJaccH(GHUKaAIUK Ha OCHOBE
caMOCTOSTEIBHOTO BEIO0OpA OCHOBAHUH M KPUTEPHEB, YCTAHOBJICHNA POIOBUIOBEIX
CBS3CH;
yMEHHE yCTaHABIMBATh IPUYHHHO-CIEACTBCHHBIE CBASH, CTPOUTH JOTHUECKOE
paccyX/IeHne, yMO3aK/IoueH!e (MHAyKTABHOE,
[eIYKTHBHOE ¥ [0 AHAJTOTHHA) ¥ BHIBOJEL;
yMeHHe CO3/1aBaTh, IPUMEHATH U peo6pa3oBEIBaTh 3HAKOBO-CHMBOIMICCKAC
Cpe/CTBA, MOJEIH K CXEMBI JUIA PEIICHHA y4eGHBIX ¥ O3HABATEIBHBIX 3a1a1;
yMeHHE OpraHU30BBIBATH y4eOHOE COTPYAHMHECCTEO H COBMECTHYIO EATENBHOCTD C
yUHTEIEM M CBEPCTHHKAMHU: OTPENENIITh HCIIH, pacmpeenaTh QYHKIUH B POIH
y4aCTHHKOB, 001IHe coco6sl paboThl; yMeHHe paboTaTh B IPyNIe: HAXOIUTE obmee
pelleHre ¥ pa3pemraTh KOHQIUKTEI Ha OCHOBE COTJIaCOBAHMS MO3UIUH U yueTa
WHTEpPECcOB; CTyIIaTh HapTHEPa; (GOpMYTHPOBATD, apTyMEHTHPOBATh WU OTCTaWBAThH
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cBOE
MHEHHUE;
dopMHUpOBaHHUE U pa3BHUTHE yueOHOH U o6menon530BaTenf>cxoﬁ KOMIIETEHTHOCTH B

00J1aCTH MCIIOJIb30BaHUA wH(OPMALHOHHO-KOMMY HU KA OHHBIX texuonoruit (MKT-
KOMIIETEHTHOCTH);

IepBOHAdYaNbHBIC IPEICTABICHNA 00 Haesx ¥ 0 METOJax MaTeMaTHUKH KakK 00
yHHBEPCAIHLHOM S3bIKE HAYKH M TEXHHUKH, 0 CpeCTBE MOJIETHPOBAHUA ABJICHUH U
IIPOIECCOB;

yMeHHe BHIETh MaTEMATHIECKYIO 3alaty B KOHTEKCTe NpoOIeMHOM CUTyallu B
IPYTHX JUCIMIUIKHAX, B OKpY’KaloIen XU3HHU;

yMeHHe HaXOJUTh B PasIHIHBIX ACTOYHHKAX HHQOPMAIHIO, HEOOXOIUMYIO  JUIA
peleHus MaTeMaTHIeCKHX po6iem, ¥ MPEACTABIATD €& B MOHATHOH popMme;
IPUHAMATH PCLHICHUE

B yCIOBHSIX HETIOJIHOHA U A3GLITOYHOM, TOUHOM H BEPOSTHOCTHOH uHGOpMAIUH;
yMeHWe MOHAMATh U HCIOJB30BATh MaTeMaTHUeCKHEe CpelCcTBa HaTIAMHOCTH
(pncyHKH,qepTemH,cxeMLIH,upJ,nnﬂIUUHOCTpauHH,HHTepnpeTaunn,
apryMEeHTaIlUuH;

yMeHMe BBLIBHIATh THIOTE3b! IIPH PEIICHMH y4eOHBIX 3a/a9 U IOHUMAT
HeoOXOIUMOCTb UX IPOBEPKH;

yMeHHe MPUMEHATh HHIYKTHBHEIE 1 e LyKTUBHEIE CIIOCOOHI paccyXIeHuH, BULETH
paSHHQHHCCTpaTMHHIPMHCHHH3aﬂaq;HOHHMaHHe CYIHOCTH aJrOPHTMUICCKUX
npenucanuil ¥ yMeHHe IeHCTBOBATE B COOTBETCTBHH C MPeI0OKEHHBIM aIrOpUTMOM,
yMeHHecaMOCTOHTeanoCTaBnrsuenH,BHGHpaprlcosnaBan>anropHTMH IS
pemeHuss y4eOHBIX MaTeMaTHICCKUX npolieM;

yMeHWe IUIaHHpPOBaTh H OCYIMECTBIATE JEATENbHOCTh, HAampaBJIeHHYIO Ha
pemeHue 3ajad HCCIENOBATCIBCKOTO XapaKTepa;

npeomemHnole:

oBNazeHue 6a30BHIM MOHATHHHEIM amapaToM Io OCHOBHEBIM pasfieliaM COAEPKaHU,
npeACTaBneHHe(ﬂSOCHOBﬂbncnsyqaeMbniHOHHTHxx(chno,reOMeTpuqecxaa
$urypa) KaKk BaKHEHIINX MATCMATHICCKIX MOJIEJISIX, TIO3BOJISIOMUX OTUCEIBATD U
{3y4aTh peajbHble IPOUECCH U ABICHUA,
yMeHHepaGOTaTB()FCOMeTqueCKHNITCKCTOM (aHANMU3UPOBATH, U3BICKATH
Heo6x0UMYI0 HHGOPMAIIHKIO), TOYHO 1 rpaMOTHO BEIp@)XaTh CBOM MEICTIH B yCTHOH U
NUCHEMEHHOH pedu
<:anMeHeHHemiMaTeMaaneCKoﬁTepMHHonorHH11CHMBOHHKH,chonbsoBaTB
pa3nnqﬁme5BBHu1maTeMaTHKH,nposonnTBKHaccu¢HKaunH,nornqecxne
060CHOBaHHUS, J0Ka3aTeIbCTBA

MaTEeMaTHUECKUX yTBEPKACHHH;

OBJIaleHHE HABEIKAMHU YCTHEIX, THCPMCHHEIX, HHCTPYMEHTAIBHBIX BHLIUMCIICHUH;
OBnaneHHerGOMeTpnquaniH3HK0M,yMeHHechonbzoBaTLerozuvionncaﬁnﬂ
IpeMeTOB OKPYIXKAOIIEero Mupa, passuTHe IPOCTPAHCTBEHHBIX NpeACTaBIeHHH U
n300pasuTeNbHbBIX

yMeHuﬁ,npnoGpeTeHHeHaBmKOBreomeTqueCKHxruproeHHﬁ;

yCBOEHHE CHCTEMATHYECKAX sHaHUil O TUIOCKUX (UTypax M HX CBOMCTBAX, a TAKKC HA
HarnﬂnHowiypOBHe——wanpocreﬁnnn<HpOCTpaHCTBeHme1ﬁnax,ymeHHenpnMeHﬁTb
CHCTemaTuquKHe3HaHHﬂ()HHXJUUIpmneHHxreomeTquecxnxIinpaKTquCKHx
3a/ad;
yMeHHeHBMGpﬂTLﬂmHHBIOTpe3K0B,BeanHHLIyFHOB,chonL3OBaT5(bopmynﬁlnnﬁ
HaXO0IeHHUS IePUMETPOB, IIOmaneH u 06DBEMOB TeoMeTpriecKuX Quryp;

yMeHHUe IPUMEHATH U3Y4EHHEIC MOHATHA, pe3yJBTaThl, METOJE! [T PELICHUS 3a/at
IpaKTHYECKOTO XapakTepa U 3ajad us CMEIKHBIX QUCIUILIHH C HCIIONIb30BaHMEM IIPH
Heo6xonnmocn4cnpaBoqﬁbncmaTepHaHOB,KanLKynﬂTopa,KOMHBKnepa.



[lnaHupyeMble pe3y/IbTaThl H3yIeHHs Kypca reoMeTpHH B 7-9 Kiaccax.

Harusguasi reoMeTpus

BoITyCKHUK Hay4IUTCA:

1) pacmo3HaBaTh Ha YGpTENAX, PUCYHKAX, MOJIENSX U B OKpY’KaroIeM MUpe IIOCKHE 1
IIPOCTPAHCTBEHHEIE TEOMETPHICCKHC (urypsr

2) pacmo3HaBaTh PasBEPTKH Ky0a, TIPSIMOYTONBHOTO NIAPATUIETICIHIIETa, IPaBUIIBHON [IUPAMHATIEL
IUTHHIpA ¥ KOHYCa;

3) ompenersTh MO JIMHEHHBIM pasMepaM pa3BEPTKU DUIypBI THHEHHBIE PASMEPEL camoi
(urypsl ¥ Ha000POT;

4) BBMUCIATH 00BEM IPAMOYTOIBHOTO HapajuleNenunesa.
BubinycKHUK NOLYHUM B03MONHCHOCTND:

5) wiuucnsams 06bEMbL  NPOCMPAHCMEEHHBIX ceomempuyeckux Quzyp, COCMABNEHHbIX U3
NpAMOY20NIbHbIX napanenenunedos;

6) yenybumo u pazeume npeoCmasieHus o NPOCMPAHCIMBEHHbIX 2e0MEMPULECKUX pueypax;

NpUMEHAMb NOHAMUE PA36EPMKU O/L5 GLINONHEHUS NPAKMUYECKUX PACiémos.

Teomerpudeckue Gurypol
BLITyCKHUK HAY9IHATCS:

) HONB30BATHCS A3BIKOM F€OMETPUH JUL OTIECAHHS [IPEAMETOB OKPYKAOIIETO MUpa 1 X
B3aMMHOI'0O PACIIOIOKEHNU,

2) pacmo3HaBaTh ¥ H300pakaTh Ha TCPTEHKAX 1 pHCYHKaX T€OMETPHICCKHC (GUrypHl B BX
KOH(MHUTypaluu;

3) HaXOMUTh 3HAYCHUA JUIAH IHHEHHBIX JTEMEHTOB (BUTYP U HX OTHOILICHHS, IPajlyCHYIO MCPY
yrios ot 0 o 180°, mpuMeHsis OPENCTICHI, CROICTBA U IPU3HAKH QUTYD U UX SJIEMEHTOB,
oTHOIUIeHHS QUryp (PaBeHCTBO, momobue, CHMMETPHH, IOBOPOT, HapaJUIeNIbHBIH HEPEHOC);

4) omepupoBaTh Ha 0a30BOM yPOBHE [IOHSTHAMEA TEOMETPHUECKUX QUTYD;

5) omepwpoBaTh C HAYANBHBIMI IOHATHAMI TPUTOHOMETPUU ¥ BBIIOJHATE JJIeMEHTapHEIe
omepaii Hajl (QYHKIMAMH YITIOB;

6) pemarh 3a7auM Ha AOKa3aTeNbCTBO, OMHpaich Ha H3ydeHHBIE CBOMCTBA QHIYp 1
OTHOIICHUH MEXIY HUMH W MIPHMEHSIS U3y ICHHBIC METOZIBI JI0Ka3aTeNbCTB;

7) pelnarh HECTOKHbIC 3a/[ak Ha IIOCTPOCHHC, TIPEMEHSI OCHOBHBIE AJITOPHTMBI MIOCTPOCHHS C
OMOIIBIO TTUPKYJIS U JTHHEHKH;

8) pemaTh MIAHAMETPUUECKUE 3aadH Ha HAXOXKICHUAE FeOMETPUUIECKUX BETTMIHH II0
o6pa3liaM HiIx anropuT™MaM, perarh pocTeiinye IIAHHMETPHHYECKHS a2 B
TIPOCTPAHCTRBE.

9) wm3BJNEKATh HHPOPMAIIHIO O TEOMETPHHICCKIX (urypax, IpeCTaBICHHYIO Ha HepTexKaxX B
SBHOM BHUIIE;

10) pEMEHATH JUTA PETICHHUS 321124 TEOMETPHHICCKIC (haKTEL, €CITH YCIOBHS MX PAMCHCHHNS
3amaHbl B ABHOU Qopme;

BuinycKkHUK HONYHUM 603MONCHOCTb:

11) o6ra0emv memoOamu peulenus s3a0ay Ha 6bIYUCAEHUL U 00KA3AMeNbCmea. MemoooM
0 NPOMUBHO20, MEMO00M 1000615, Memooom nepebopa 6apuanmos u MemoooMm
2e0MempuUYeCKUx mMecm moiex,

12)npuobpecmu onvim npumMeHenus anzebpaudecko2o u mpu2OHOMempuiecKoco
annapama u uoeti 08UNHCEHUL NP peulenl 2eoMempudecKux 3a0a4;

13) ogradoems mpaduyuoHHOT cxemMou peuleHus 3a0ay Ha nocmpoerue ¢ NOMOWbvIO
YUPKYAA U NUHEKY: aHANU3, NOCMPOEHUE, DoKkazamenbCmeo U UCCLe008anUe;

14) naywumbca peuiams 3a0ayU Ha4 NOCMPOEHUE MEMOOOM 2e0MeMPULECKOZ0 mecma
mouex u Memooom noooous;

15) npuobpecmu onvim uccned08anus c60UCme NiaHuUMempuieckux pueyp ¢ nOMOub1O



KOMNbIOMEPHbIX NPO2PAMM;

16) npuobpecmu  oneim  6bINONIHEKUA npoexmosé No  memam! «[eomempuyeckue
npeo6pa3o6anus Ha NILOCKOCHUY, «ITocmpoenue ompe3kos no POPMYREy;

17) HayuMTBCS HCIIONB30BATh CBOHCTBA reoMeTprUecKiX (GHUryp AN PelieHHs THIIOBBIX 3a/ad,
BO3HHKAONIAX B CHTYALlMsAX [IOBCEIHEBHOM XKU3HH, 38131 [PaKTAYECKOTO CONEPIKAHUL.

OTHOm EHHSA
BBITyCKHHK HAy9IUTCS:
1)omepupoBaTh Ha 6a30BOM yPOBHE IOHATHAMH: paBeHCTBO (Uryp, paBHbIE Gurypsl, paBeHCTBO
TPEyroNGHAKOB, MapAIUICIBHOCTD MPAMBIX, [IepHEHIUKYIIPHOCT IPAMBIX, YIJBI MEXKIY
IPSIMBIMH, [IEPIEHTHKYIISIP, HAKIOHHAS, IPOCKIA.
BuinycKHUK NOLYYUM 603MONHCHOCNb:
2)HCMONG30BaTh OTHOIICHHS JULL PCINCHHA mpocTeimmX 3an1ad, BOSHHKAIOIMX B peabHOi

JKU3HHU. .

T'eomeTpHYeCKHE MOCTPOCHHS
BLITyCKHHAK HAYYUTCS:
1)u306pakaTh THIIOBBIC IJIOCKHC durypst 1 QUTyphl B IIPOCTPAHCTBE OT PYKH U C TIOMOILBIO
HUHCTPYMEHTOB.
BuinyckHUK NOLYYUN1 6O3MOHCHOCHb.
2)BBIIONHATH MPOCTEUIINE OCTPOCHIS Ha MECTHOCTH, HeOOXOIUMEIE B pealbHON JKU3HH.

I'eoMeTpHY€ECKHe NPe00Pa30BAHA
BEITYyCKHHK HayIHTCS:
1)cTpouTs GUTYPY, CUMMETPUIHYIO JAHHOH (HUType OTHOCHTENHHO OCH U TOIKH.
BuinyckHUK NONYH4UN1 603MO*CHOCHb!
2)pacro3HaBaTh JBHKEHHE OOBEKTOB B OKPYHKAIOMEM MEpE; CHMMETPHYHEIE (HUIYPHl B
OKpPYIKAIOIIEM MHUPE.

M3Mepenue reoMeTpHIecKUX BeTHIHH
BhImycKHEK HAyIUTCS:

1) McmoNnB30BaTh CBOWCTBA H3MEPCHUS JIHH, [UTOINA/IEH | YIJIOB IIPH PEIICHUH 33131 Ha
HaXOXKIECHHE [UTHHBI OTPE3Ka, JUTHHBI OKPYKHOCTH, ANHHBL IyTH OKPY/KHOCTH, TPayCHOH
MEpEI yIia;

2) BBIYMCILITE JUTHHBI JIMHEHHBIX SJIEMCHTOB (uryp 1 UX yribl, HCIOIB3Y bopMyJIBL IUTHHBL
OKPY KHOCTH ¥ JUIMHBI TyTY OKPYKHOCTH, dopmye! IIomane# Guryp;

3) BEIYHCIIATH IUTOMAM TPEYTONBHUKOB, IPIMOYTOIbHIKOB, napaIenorpaMMoB, TPareiuH,
KPYTOB M CEKTOPOB;

4) BBMHCIATH JUIHHY OKPYKHOCTH, JUIHHY TyTH OKPYKHOCTH;

5) pemIaTh 3aj{aud Ha JIOKA3aTeIbCTBO C UCTIONB30BAHHEM GopMyI JUIMHEI OKPYKHOCTH H JUTHHE
JlyTH OKPY/KHOCTH, (hOpMYI ILTOIIANeH buryp;

6) pellaTh MPAKTHUECKHe 3a1at, CBA3AHHBIC C HAXOAICHHCM reOMETPUIECKUX BeTHINH
(WcToNB3yst IPH HEOOXOIUMOCTH CIIPABOIHUKH 1 TeXHUYECKHUE CPELICTBA);

7) BBIIOTHATH H3MEPECHHUE JUTHH, PACCTOSIHHH, BETHUHH yIJIOB, C TOMOLIBIO HHCTPYMCHTOB TS
M3MEpPEeHHH JJIHH U YTIIOB,

8) mpuMeHsTh GOpMyYIIBL IEPHIMETpa, IUIOMAHA 1 00BeMa, TIIOMIA M TOBEPXHOCTH OTACIBHBIX
MHOTOIPAHHHKOB TIPU BEYHCIIEHHSX, K0T/ BCS NAHHDBIC HIMCIOTCA B YCIIOBHH,

9) mpumeHsTh Teopemy [ludaropa, 6a30BEIe TPHTOHOMETPHUECKIE COOTHOIICHUA U
BEIUUCIICHYS [UMH, PACCTOSHHUI, IIIOMmAeH B IPOCTEHIINX CIydasiX.



BuinyckHUK NONYYUM 603MOJICHOCHTb.
10)8bruucismy niouaou guzyp, coOCmagienHnelx U3 06yx unu bosee nPAM0y20NbHUKOSE,
napanienozpammos, mpey2oneHuKos, Kpyea u cexmopa,
11)svryucnamo nIoWadu MHO20y20IbHUKOS, UCNONb3YA OMHOUIEHUS, PABHOBENUKOCTNU U
paBHOCOCMABIEHHOCIU,;
12)npuobpecmu. onvim npuMeHenus anzebpauieckozo u MpU20HOMEmMpPU4ecko20 annapama u
udeii OBUIICEHUS NPU PeUuleHUY 3000 Ha BbIYUCTERUE nnouadeil MHO20y201bHUKOS.
13)ewruuciame paccmoAnus Ha MEeCHHOCHU 8 CIAHOAPMHbBIX CUNYAYUAX, nioujaou 6
NpOCMeTUUX CYUAsAX, NPUMEHANDb popmynbl 8 NPOCTEUULUX CUMYAYUAX 6 NOBCEOHEBHOU
JICU3HU.

KoopauHaThI
BBIOIyCKHHMK HayIHTCS:
1) BBIMHCIATH JUIMHY OTPE3Ka M0 KOOp/HHATAM ero KOHIOB; BEIUCISTE KOOPIUHATEI CEPeIMHBI
OTpe3Ka;

2) HCIIONL30BaTh KOOPIAWHATHBIA METOJ UL U3YICHHSA CBOWCTB MPAMBIX ¥ OKPYKHOCTEH;

3) ompenensTh IPUOIIMKEHHO KOOPAMHATEL TOUKH TI0 ee H300paKEH IO Ha KOOPIUHATHOH
TUIOCKOCTH
BuinycKHUK NONYYUM 603MONHCHOCTIb.

4) oenademv KOOPOUHAMHBLM MemoOoM peulenus 3a0a4 Ha 6blHUCTERUE U 00Ka3amenbCmeo;

5) npuobpecmuy  oneim UCHOTb306AHUA KOMNBIOMEPHBIX  NPOZPAMM O/l5 AHANU3A
YaCMHBIX CYYAe8 63aUMHO20 pACNON0NHCERUA OKpYJHCHOCHEU U NPAMbIX;
6) npuobpecmu OnbIM BbINOIHEHUA NPOEKINOE na memy «IIpumenenue KOOPOUHAMHOZO

Memooa npy peuieruu 3a0ay Ha GbIYUCIeHUe U 00KA3AMeNbCME0).

BexkTOphI
BEITyCKHHK HAyIHTCA:
1) omepupoBaTh C BEKTOPAMH: HAXOMUTE CyMMY 1 pa3HOCTb JIBYX BEKTOPOB, 3a/[aHHBIX
reOMETPUUECKH, HAXOAUTh BEKTOD, pABHEIH IPOX3BEIEHUIO 33JAHHOIO BEKTOpa Ha YHCIIO;
2) HAXOMWUTH JUIsl BEKTOPOB, 3a/[AHHBIX KOOP/IMHATAMH. IUTHHY BEKTOPA, KOOPIUHATHI CYMMEL U
pa3HOCTH IBYX 1 Gonee BEKTOPOB, KOOP/IHHATE! IIPOM3BENEHHS BEKTOPA Ha TUCHIO, IPUMEHS
Ipy HEOOXOIUMOCTH COUeTATE/HHBIA, TEPEMECTHTENbHBIHA U pacIpeneTeIbHBIHA 3aKOHBL,
3) BBIMHCIHTEH CKAAPHOE IPOU3BENICHHE BEKTOPOB, HAXOUTh YroJ MEXKITYy BEKTOpaMH,
yCTAHABIMBATE MEPIICHIUKYJPHOCTD HPAMBIX.
BolnyCKHUK NOILYHUM 603MONHCHOCHb!
4) oenademv 6eKMOPHLIM MemoOoM OISl peuleHus 3a0a4 Ha ebliUcienue U 00KaA3amMeNbCmeo;
5) npuobpecmu onblm GLINONHEHUS NPOEKMOE Ha memy «IIpumenenue 6eKMOpHO20 memooa
npu peuerun 3a0a4 Ha 6blHUCIeHUe U 00KaA3aAMENbCMBO).



TpeGoBaHusi K yPOBHIO IIOATOTOBKH Y allUXCs 7 knacea

JlonoicHbl 3HAMB/NOHUMAND: OTIDENCTICHAC TOHKY, IIPSMO#. OTPE3Ka, JTy4a, YIIa; CIMHULb]
M3MEpEHUs OTPE3Ka, YTTIa, ONPENeIeHAC BEPTAKAIBHAIX 1 CME’KHBIX yTJIOB, HX CBOMCTBA;
pIpejleNeHre TIEPIEH MKy IAPHBIX MPAMBIX; OIIpe/ieNIeHre TPEYTOIbHIKA, BUIIBL TPEYTONBHIKOB,
IPH3HAKY PAaBEHCTBA TPEYTONIbHAKOB, CBO¥CTBA PABHOGENPEHHOTO TPEYTOIBHHKA, OIPE/ETICHHC
Me/IHAHBI, GECCEKTPUCHL, BRICOTBL; OPE/ICICHAE MapaylIe/bHBIX IPAMBIX, HX CBOUCTBA U
IIPH3HAKH; COOTHOIEHAE MEXKIy CTOPOHAMH 1 yTJIAMH TpeyroNbHUKA, TEOPEMY O CyMMe YIJIOB
TPEyTONbHAKA; OTPEEICHHE NPAMOYTOIBEHOTO TpeyToJbHUKA, ETO CBOMCTBA U IPU3HAKH.

Jlonicrbl ymemp: 0003HAYATH TOIKH, OTPE3KHU 1 TPAMBIC HA PUCYHKE, CPABHUBATH OTPE3KH H YITIBL,
¢ IIOMOIIBEO TPAHCTIOPTHpA IIPOBOMTH OUCCEKTPUCY YITIa; 1306paKaTh TPSIMOM, OCTPBIH, TYIOH 1
PasBEPHYTHIA yTIIB; H300paKaTh TPEYTONBHIKI 1 HAXOJIATH WX IIEPAMETD; CTPOUTE OUCCEKTPHCY,
BBICOTY M MEJIHaHy TPEYTOJBHHUKA; TOKa3bIBATE IPH3HAKL paBeHCTBA TPEYTOJLHAKOB; MOKA3bIBATE
Ha pECYHKe [apbl HAKPECT JIS/KAIIHX, COOTBETCTBEHHDIX, OIHOCTOPOHHHUX YITIOB, HOKa3bIBATH
IIPY3HAKY APAIIeTFHOCTH ABYX MPAMBIX; 0Ka3hBaTh TeopeMy O CyMME YTJIOB TPEYTOJIbHUKA;
3HATH , KAKO YTOJ HA3BIBACTCS BHEILHIM YIJIOM TPEYTOJIbHIKA; PUMEHATH IPH3HAKH
IIPAMOYTOJIBHBIX TPEYTONBHIKOB K PELICHHIO 3a/1at, CTPOHTH TPEYTOBHHAKH 110 TPEM /ICMEHTAM.

Jlonsicrbl 61a0entb KOMNEMEHYUAMU: [[03HABATEIBHOM, KOMMYHHKATHBHOM, HH(GOPMAlOHHOH A
pedIeKCHBHOM.

Cnoco0vl peruants cle0ylou4ue HeUsHeRHO-NPAKMULecKue 3a0auu; CaMOCTOSTENFHO IPHOOpETaTh
¥ IIPUMEHSTH 3HAHHUS B Pas/IUIHBIX CHUTYalHAX, paboTaTh B IpyImax, apryMEeHTAPOBATb 1
OTCTAMBATH CBOIO TOUKY 3PEHIS, YMETh CIIyIIaTh APYTHX, H3BIICKATh yueGHyro HHbOPMAIHIO Ha
OCHOBE COLIOCTABATENLHOTO aHAIA3a OOBEKTOB, II0/Ih30BaThCS MPEAMETHEM yKazaTeleM,
SHITUKJIOTEIMEN | CIIPABOYHMKOM JUI HaXOXKICHHA HHpOPMALIUH, CAMOCTOSTENBHO JeiicTBOBATh B
CHTYAISIX HEOPESIEICHHOCTH IPH PEIIEHIH aKTyabHbIX JULT HUX IpoOIeEM.

TpeGoBanusi K ypOBHIO OATOTOBKH yuamuxcs 8 Kjacca
JlonsicHbl 3HAMb/NOHUMAMb:
HauanpHbIe TOHATHS ¥ TEOPEMBI [EOMETPHH.
MHOTOYTONEHHKH. OKPYXKHOCTb  Kpyr. Harms/HbIe IPe/CTaBICHIA 0 IIPOCTPAHCTBEHHBIX
Tenax: KyOe, mapauleIeuIe e, Ipu3Me, THPaMUIe, Mape, chepe, KoHyce, muTHHAPe. IIpuMeps!
ceuennil. [IpuMephl pa3BePTOK.
TpeyronpHuK. Teopema Dareca. TTono6ue TPeyrobHIKOB; KO3(hQUIMEHT nono6wust. IIpusHaku
o00us TPEyTrOJIBHHKOB.
Teopema [Tudaropa. [TpusHaky paBeHCTBA MPAMOYTOTIBHBIX TpeyronbHUKOB. CHHYC, KOCHHYC,
TAHTEHC ¥ KOTAHTEHC OCTPOTO yIJia IPSMOYTONbHOTO TPEYTONbHIKA 1 yTIIOB ot 0° o 1807
IpuBeIeHHE K OCTPOMY YTIIy.
3amMeuaTebHbIE TOUKH TPEYTONBHAKA: TOUKH [IEPECedCHUs COPEAHHbIX HEPIICHINKYIISIPOB,
OHCCEKTPHUC, MEUAH.
UersIpexyroibHuK. [TapaienorpamMum, ero CBOICTBA ¥ IPU3HAKH. [IpAMOYTONBHUK, KBAAPAT,
pomO6, X cBOHCTBA M pu3HAaKy. Tpanemys, paBHOOCIPEHHAs TPAIICIIHL.
MHOTrOYTONbHAKH. BEITYKIIBIC MHOTOYTOJIbHUKHL. CyMMa YTJIOB BEITYKJIOTO MHOTOYTOTBHHUKA.
BcaHHbIe B OMUCAHHBIE MHOTOYTOIBHUKH. [[paBHIBHBIE MHOTOYT ONIbHIKH.
OxpyHOCTB 1 KpyT. LIeHTp, pauyc, AUaMeTp. Ilyra, xop/a. LIeHTpabHbIi, BIMCAHHBIA YIOJ,
BeNIYMHA BIECAHHOTO yIUIa. B3auMHOE PACIIONOKEHHE IIPAMOK 1 OKPYKHOCTH, IBYX
oxpyxHocTel. KacaTenpHas 1 CeKyIas K OKpyKHOCTH, PABEHCTBO KacaTENbHBIX, MPOBEACHHEIX
13 OJHOM TOUKH. MeTpUUYECKUE COOTHOIICHHS B OKPYKHOCTIH. CBOMCTBA CEKYIIHX, KAcaTeIbHBIX,
XOpZ.
OKpY’KHOCTb, BIICAHHAS B TPEYTOJBHHK, I OKPYKHOCTD, OIHCAHHAs OKOJIO TPEYTOJbHUKA.
BIHCAHHbBIE ¥ OMUCAHHEIE YETHIPEXyTONBHUKY. BINCAHHBIC 1 OIMCAHHBIC OKPY>XKHOCTH



IPABHIHHOIO MHOTOYTOJIBHHKA.
MaMepeHue reOMETPHICCKUX BEIHIHH. JlnuHa JIOMaHOH, IEPAMETP OpAMOYTONBHUKA.
TToHsITHE O TUIOMAIM IIOCKAX QHUTYP. PaBHOCOCTaBJIEHHBIE M PAaBHOBEIIUKHC Gurypsl.
[Lommas IpAMoyroipHuKa. Inomans mapajLiesiorpamMma, TpeyrobHIKa 1 Tpamnenyu.
Ces13b MEKLY IUTOTIAISMH TIOX00HBIX duryp.
TeoMeTpudecKUe MPpeodpasoBaHusL. Cuvmerpus ¢uryp. Oceas U ICHTPAIbHAT CUMMETpPHH.
JlonsicHbl ymentb: TIONB30BATECA TEOMETPAYECKIM A3BIKOM JUISL OLIACAHI IpEeIMETOB
OKPY’KAIOIIET0 MUPa; PacTio3HAaBaTh reoMeTpIUecKie (QUrypbl, PasiyaTh HX B3aMMHO®
PACTIONOXKCHHE; H300paXaTh reoMeTpruecKue QUrypEL, BEIIOHATE JCPTEXKH IO YCIIOBHIO 3a1a9H;
OCYIIECTBILIT MPE0OPa3OBAHILT duryp. BerauciaTh SHAICHIA [eOMETPHYECKIX BeTMHVH (JTHH,
YITIOB, IUIOMIa/IeR),B TOM YHCIIS UL yITIOB ot 0° 1o 180°; ompeensTh 3HAYCHU
TPATOHOMETPUICCKHX yHKIHiT D0 3a1aHHBM 3HAICHIAM YITIOB; HAXOIUTH CTOPOHBL, YIJIbL A
ILIOIIAH TPEYTOJIBHUKOB, IIHHBI JIOMAHBIX, IyT OKPYKHOCTH, TLIOIIa/[eH OCHOBHBIX
reoMeTprdecKuX QHUTyp U GUryp, COCTABICHHBIX U3 HUX.
PermaTh reOMETpAUYECKUE 3a][a9H, ONUpasiCh Ha H3ydYeHHbIE CBOMCTBA duryp ¥ OTHOIIECHUH
MeKIy HUMH, TPUMEHSIS TOTIONHUTCIIBHBIC IOCTPOCHHS, AreOpandecKui armapar,
co00pakeHHA CHMMETPHH. TIpOBOUTE JOKA3aTeIbHBIE PACCYKICHIA Ip¥ peIIeHUH 3a/1a9,
HCIIONB3YS H3BECTHEIE TeOpeMbL. Permnark nipocTeifiie MIaHAMETPIYECKUE 32711 B
IPOCTPAHCTBE.

O12CHbBL 671A0EHb KOMNEMEHYUAMU: yaeGHO-[I03HABATENBHOM, IIEHHOCTHO-OPUEHTHPOBAHHOH,
pedIIeKCHBHOM, KOMMYHHUKaTUBHOM, uHGMOPMALMOHHOH, COLHATBHO-TPYAOBOM.
Hcnons306ants HpUOOpeneH Hble SHAHUA U YMEHUA & HPAKMUYECKOU 0eAmeIbHOCHIL U
H0GCEOHEEHOTE HecU3HU: TS OTIACAHNS PEAIBHBIX CHTYyaIlu#i Ha S3bIKE TEOMETPHH; pactieToB,
BKJTFOYAROIIIX IIPOCTEHIINE TPUTOHOMETPHICCKAC (hopMyJIBL; PEIIeH s TEOMETPHICCKIX 3a/1a4 ¢
JICTIONB30BAHYEM TPHTOHOMETPHH. PeIIeH s PaKTHHECKIX 3a71a4, CBA3aHHBIX C HAXOXKICHUCM
TEOMETPIYSCKUX BEITIHH, TIOCTPOSHFH FeOMETPHYCCKIMU HHCTPYMEHTAMH (numelika, yTOJIbHHEK,

[IAPKYITh, TPAHCIIOPTHD).

TpeGosaHus K YPOBHIO IOATOTOBKH yuamuxces 9 Kiacca
TonoicHbl 3HAMb/HOHUMATb:
C e (yOIHe TOHSTHS : BEKTOP, CyMMa H pasHOCTb BEKTOPOB; IPOU3BEIEHNC BEKTOPA HA THCIIO,
CKAIIIPHOE MPOH3BEIEHIE BEKTOPOB; CHHYC, KOCUHYC, TAHTEHC, KOTAHICHC; TEOpeMa CHHYCOB 1
KOCHHYCOB; PEIIeHHE TPEYTONbHUKOB; COOTHOIICHHE MESK/Ly CTOPOHAMH U yrIaMH
TpeyronbHuKa. ONpeaeNeHIe MHOTOYTOTbHMKA; HOPMYJIbI ITHHBL OKPYKHOCTH, 1oAY
Kpyra; CBOWCTBA BIMCAHHOH K OIHCAHHOM OKPY/KHOCTH OKOJIO IIPaBUIIBHOTO MHOTOYTONBHHKA,;
[OHSTHE IBMKEHHUS Ha IIIOCKOCTH: CHMMETPHA, napauIeNbHEIH IEPeHoC, TIOBOPOT.
JlonicHbl yMernb: TIOB30BATECS TEOMETPHHICCKIM S3BIKOM VIS OITHUCAHMS IIPEIMETOB
OKPYJKAIOIIET0 MUPa; pacrio3HaBarh reoMeTpydeckue QUIyphl, pasnuH4aTh AX B3aHMHOC
PacIoNoyKeHHe; H300paKaTh TEOMETPHIECKIC (h¥TypBL; BEUIOHSTH YEPTEXKH IO YCIOBHIO 3a/1a4H;
OCYIIECTBILITH MPE0OPa3OBaHIL ¢uryp. PacriosHaBath Ha 9epTERKAX, MOAEILIX H B OKpY’KarolIeH
06CTaHOBKE OCHOBHBIE IIPOCTPAHCTBEHHBIC TEIIE, M306paXKATH FX; B TIPOCTCHIIIX CIlydasx CTPOHTE
CeueHIts ¥ PasBEPTKH MPOCTPAHCTBEHHBIX TEIL. [IpOBOATH ONEPAIIHA HAJl BEKTOPAMH, BEIUUCIIATD
JUTHHY H KOOPAMHATHI BEKTOPA, yTOJ ME/LY BEKTOPAMH. BEMUCIIATS 3HAYCHEHS TCOMETPICCKIX
BeNUHKH (JUTHH, YIJIOB, IUTOIIAIeH, 06BEMOB); B TOM UHCIIC: UL yIJI0B OT 0° o 180° ompenensiTh
3HAYeHHS TPATOHOMETPUIECKUX (yHKIHH IO 3HAYCHUIO OJIHOH W3 HUX; HAXOIUTH CTOPOHBI,
YIJIBI ¥ TUIOMIATH TPEYTrOTBHAKOB, JUTHHEL TOMAHBIX, IyT OKPY/KHOCTH, TUIOMIA/Iel OCHOBHBIX
reoMeTpHIecKiX QHUryp U QUryp, COCTABICHHBIX H3 HFIX. PelliaTh [EOMETPUYICCKAE 3aa1H,
OIHpAACH Ha H3yYEHHbIC CBOHCTBA uryp ¥ OTHOITEHMI MEM/Ly HUMH, IPAMEHIS
JOTMOTHUTEbHBIE TIOCTPOCHHU, anreOpandecKui U TPUTOHOMETPHYECKHUI AITapat, CHMMETPHEO.
TIpOBOIHTH HOKA3ATENBHBIE PACCYKACHHA HIPH peIIeHuH 3a/1ad, HCIOTB3Ys H3BECTHBIC TEOPEMEL;
pelmaTh MpOCTEHIIHe MIAaHAMCTPHICCKAC 337249y B POCTPAHCTBE.
JonocHul 611a0ehb KOMnEMeHUUAMIL:



#H(OPMAIMOHHON;

KOMMYHUKaTHBHOM;

MATEMATHYECKOA, TOIpasyMeBarolIIeH, 4T0 yHalnecs YMEIOT UCIIONB30BATH
MaTeMaTHYecKye 3HaHud, apr(METUIECKHH, anreGpandecKyii armapar 1yl ONUCaHus 1
penIeHns IpooieM peabHOM KU3HH, FPaMOTHO BBITIOJTHATE AJITOPATMUYCCKHC
IpeNACaHKs. ¥ HHCTPYKIHH Ha MAaTEeMaTHYECKOM MaTepraie, IOoJb30BaThC
MaTeMaTHiecKumMu GopMyIamMi , IPUMCHATD npHOOPETEHHBIE ayrebpanyecKue
npeobpa3oBaHud 1 cbyHKHHOHaJIbHo-rpacbnqecme TIpeCTaB/IeHAs LT OTHCAHMIA 1 aHaJIK3a
3aKOHOMEPHOCTEH, CYIIECTBYIOMHUX B OKpY’XaroleM MUpe H B CMEKHBIX mpeaMeTax;
COIMATHHO-TAIHOCTHOH, [IOJIpa3yMeBaroLIeH, 9T0 y4aImnuecs BIAICIOT CTUJIEM MBIIICHHUS,
XapakTepHBIM [UIs MATEMATHKH, €10 a6CTPaKTHOCTBIO, H0KA3aTENBHOCTRIO, CTPOrOCTEIO,
YMEIOT [IPUBOJIMTH apryMEHTHPOBAMHHBIC paccy>KIeHus, AenaTh JOTHICCKIS 000CHOBAHHBIE
BBIBOJIBL, IIPOBOIUTE 0000IIEHHS ¥ OTKPBIBATE 3aKOHOMEPHOCTH Ha OCHOBE JaCTHBIX
IIPEMEPOB, SKCIIEPHMEHTA, BEIIBATATE [EIIOTE35I, ICHO ¥ TOYHO BEIPAXKATh CBOM MBICIHA B
yCTHOH U MIACHEMEHHOH pedu;

00IEKyIBETYPHOH, I0J[pa3yMeBaroleif, 9T0 yaauecs [TOHHMAIOT 3HAYUMOCTh MAaTEMATHKH
KaK HeOTHEMJIEMOM JacTH 006IIIeYeIoBedecKo KyIbTypPhL, BO3JEHCTBYIOIIEH Ha APYTHC
06IaCTH KYJIBTYPBL, MOHUMAIOT, YTO GopMaNbHBIHI MaTeMaTU4deCKuii anmnapaT Co31aH 1
pa3BUBAETCSA C UEIBIO PACCIIMPEHIS BO3MOIKHOCTE} ero IIPHMEHEHNS K PEIICHHIO 3a/at,
BO3HUKAIOMIAX B TEOPHH U IPAKTHKE, YMEIOT yMECTHO HCIIONB30BaTh MaTEMaTHIECKYIO
CHMBOIIHKY;

npemeTHo-ano13033pqueCK01“4, [I0pa3yMeBAOIIEH, UTO y4aIHecs [TOHUMAIOT
yHUBEPCATHHBIA XapaKTep 3aKOHOB MaTeMaTHUeCcKOH JIOTHKY, IPEMECHAMBIX BOBCEX
06JIACTAX YETOBEUECKOH NeATEIbHOCTH, BIAICIOT [IpHeMaMH¥ IOCTPOCHHA 1 HCCIICIOBAHNA
MATEMATHYECKUX MOJIENelt IPH PEICHNH IPHKIATHBIX 3a1a4.

Hcnonv3oeams hpuoGpemenHble 3HAHUA U YMEHUA 8 NPaKMu4ecKoul OeamenbHOCHU U
H0BCeOHe6HOTE Jcu3HU: TUTA OTIACAHUA PEabHBIX CHTyaIliii Ha S3bIKE TEOMETPHH, JUTSL pacueTOB,
BKJTFOYAIOLIIK IPOCTEMITIIE TPUr OHOMETPIHICCKAC (OpMyYIIBL; TIPH PEIICHUN reoMETPUIECKHX 3a71a4
C WCIIONE30BAHKEM TPUTOHOMETPHH; UL PEIICHHA IPaKTAYIECKIX 384, CBA3AHHBIX C
HAXO)KICHUEM FE€OMETPHIECKUX BEJIIHH (UCTIONB3YS TIPH He0OXO0IMMOCTH CIIPABOYHHKH 1
TeXHHUUECKHUE CPeICTBA); IIPU IOCTPOCHIH reOMETPUUYCCKUMH HHCTPYMEHTaMH (ymmeiika, yrOIBHUK,
ITUPKY b, TPAHCIIOPTHD).



Copep:kaHHe Kypca reomeTpun B 7-9 kaaccax

BexTopHI M KOOPAMHATHI HA IJI0CKOCTH

BekTOphI

TMoHsTHe BEKTOpa, NEHCTBHS Hal BEKTOPaMH, JCIIONB30BAHAE BEKTOPOB B QH3HUKE, pasiodicenue
geKkmopa Ha COCMAsiAioujue, CKanapHoe npou3seeoeHue.

KoopauHaTtsl

OCHOBHBIE TOHATHS, KOOPOUHAMbL 6EKMOPA, paccmosinue MeoicOy moukamu. Koopounamel
cepedunl OmpesKa. YpasHeHus puzyp.

IIpumenenue 6eKmMopos U KoopOuHam O/15L peutenus npocmetiuiux 2e0MempuiecKux 3a0a4.
Hcropus mareMaTuku. I'eomeTpHaecKue Gurypsl

®urypbl B reOMETPUH U B OKpYKaomeM MUPE

TeomeTpuueckas Gurypa. DopMHpOBAHUE IIpeJIcTaBIeHNH O METanpeAMETHOM MOHSATHH
«hurypay.

Touka, JHHHSA, OTPE30K, IpsMas, Jiyd, JOMaHad, IJIOCKOCTb, YIoJl, OMCCEKTpuca yria H €¢
CBOHMCTBA, BAIBL YIJIOB, MHOTOYTOJIBHUKH, KPYT.

OceBast CHMMETPHS TeOMETPHYECKHX QHTYP. [{eHTpaTBHAS CHMMETPHUS F€OMCTPHUIECKIX duryp.
MHoroyroJbHUKH

MHOTOYTOJIBHUK, €TO SIEMEHTBL H €TI0 cROlcTBA. Pacmo3HaBaHie HEKOTOPHIX MHOTOYTOIBHIKOB.
Buinyxivie u HEGbINYKIble MHO20Y2ONbHUKY. [TpaBrIbHEIE MHOTOYTOJIbHUKH.

TpeyronbHuKH. ~ BpicoTa, — MEIHaH3, GUCCeKTpHCa, CPEHHsAs JIMHAA ~ TPeYrOJIBHHKA.
PaBHOOEAPEHHBI TPEYrONbHUK, €ro CBOMCTBa W IIPHU3HAKH. PaBHOCTOPOHHHI TPEyTONBHUK.
IIpAMOYTONBHBIH, OCTPOYTONBHBIH, TYIIOYTONBHBIM  TPEYTOJIbHUKH. BuemmHue — YIUIBI
TpeyrosbHiKa. HepaBeHCTBO TPEYTrONbHAKA.

Uerpipexyronpauky.  [lapannenorpamm, pom6, IpAMOYTONBHMK, KBAIpar, Tpanenus,
paBHOOEIPEHHAS TPAICTIAL. CpoiicTBa ¥ IPU3HAKH [ApaJIEIorpaMmMa, pom0a, MPSAMOYTONbHAKA,
KBaJpaTa.

OKpYKHOCTB, KpYT

OKpYKHOCTb, KPYT, HX JJIEMCHTBI 1 CBOWCTBA; IICHTPAIBHBIE ¥ BIIMCAHHBIC YIJIBL KacatenpHas u
cexyuwjas K OKDYXHOCTH, UX ceoiicmea. BIHCAaHHBlE ¥ OIKCAHHBIC OKPYXHOCTH AIIA
TPEYTONBHUKOB, 4eMblPexy20lbHUK08, NPAGUTbHELX MHO20Y20/IbHUKOS.

eomerpryeckue GUryphl B POCTPAHCTEE (00beMHBIE TeJIa)

Mnozozpannux u €20 SNeMeHMbL. Haseanus MHO202DAHHUKO8 C PASHbIM  NOIN0dCEHUeM U
xonuuecmaom zpanei. IlepBAYHBIC IIPEACTABICHUA O IHpaMuze, MapajllelentIese, IPAsME,
cthepe, mape, IUIHHAPE, KOHYCE, HX SNEMEHTAX ¥ IPOCTEHIIHX CBONCTBAX.

OTHOmMEHHSA

PagenctBo puryp

CBoifcTBa PaBHEIX TPEYrONGHUKOB. [IpU3HAKH paBeHCTBA TPEYTOTBHUKOB.

MapauieabHOCTh NPAMBIX

[Ipu3Haky U CBOMCTBA MApAJUICIBHEX TPIMBIX. Axcuoma napannensrocmu Ekauoa. Teopema
Qarneca.

IepneHauKyJ/IsipHBIE NPAMBbIC

IIpsmoit  yrom. llepmeHIAKYIAp K npsamoit. HaxinomHad, —MPOCKIHAL. CepeIHHEIA
IEPIEHAUKYJISP K OTPE3KY. Caoiicmea u NpUsHAKY NepnenOUKyIAPHOCHIU.

ITooobue

Iponopyuonanvhvle 0mMpesKy, nodobue guzyp. IlooobHvie mpey20NbHUKH. Ipusnaku no0oous.
B3anMHOe pacloJioiKeHne IPSIMOH i OKPYKHOCTH, 08YX OKDYIHCHOCIEU.

N3MepeHns U BHIYHCTCHHS

BemmuuHbI

[TousTue BenuuuHEL JmiHa. V3MepeHUEe IIHHbL. EIMHWIB! H3MEPEHUS JIHHBL BenuauHa yria.
I'pamycHas Mepa yria.

TMoHsTHE O IUIOMANH ILUIOCKOM (GUrypel H €€ cBoiicTBax. MaMepenue Iutomaned. EXMHALLL



H3MEPEHUS IIOIIAIH.

IIpencrasneHne 00 o0beMe H €ro cBoiicTRax. V3Mepenue oOpeMa. ENUHHUIBI H3MEPCHHA
00BEMOB.

N3mepeHns B BHIYHCICHUS

VIHCTpYMEHTHl I HM3MEPEHHH U OCTPOGHHH; HM3MEpeHWe W BEIYMCICHHE YIJIOB, HIHH
(paccTosHMM), mIomaned. TpUrOHOMETPHHICCKAC dyHKIME OCTPOTO yIia B MPAMOYrONBHOM
TpeyroiibHUKE pucoHomempuiecKue gynkyuu  myno2o  yaid. Brruuciaende 3JI€MEHTOB
TPEYTOIBHUKOB C HCIONB30BAHUEM TPUTOHOMETPUYECKUX cooTHOIIEHHH. DOpMyTIBI IIOMATA
TpeyroibpHKKaA, MapajesorpaMMa 1 ero HacTHBIX BUIOB, (OPMYJIBI AJIHHBI OKPYXXHOCTH H
mromany kpyra. CpaBHeHHE U BEIYHCICHAC mromaneit. Teopema ITudaropa. Teopema Cunycos.
Teopema KOCUHYCOE.

Paccrosinus

PaccTogHME MeXIy Todkamu. PaccrogHue OT TOUKH IO npsmoit. Paccmosnue MedHcoy
Guzypamu.

TeomeTpHu4ecKHe NOCTPOCHHS A

[eoMeTpHUYECKUE TIOCTPOESHHUS UL HIUTFOCTPAIliH CBOIMCTB reOMETPUUECKHUX QUTYD.
VHCTPYMEHTH! [l TOCTPOCHUH: IHPKYIb, NWHeWKa, YTONbHUK. [Ipocmeiiuiue ROCMPOEHUA
yupKynem U JUHELKOU: NoCmpoeHue Guccexmpucsl yena, nepneHOuKynapa K npsaMot, yena,
PpagH020 OAHHOMY,

Iocmpoenue Mpey20NbHUKO8 NO ‘mpeMm CIMOpOHAM, 06yM CMOPOHAM U Y2l MedHCOY HUMU,
CMOpOHe U O8YM NPUIEHCAUUM K Hell y2ram.

Jlenenue ompe3sxa 6 OQGHHOM OMHOULEHU.

I'eomMeTpHYeCKHE IPeoOpa3oBaHUS

IIpeo6pasoBaHus

Tloustre mpeobpasoBarus. IIpencTaBieHUHe O METAIPEAMETHOM [OHSATHH «IpeoOpa3oBaHUey.
ITooobue.

JIBHIKEHHUS

Ocepass ¥ LEHTpanpHas CHMMETpPHd, nosopom U napanienvHbiii NepeHoc. Kombunayuu
Oeuicenutl Ha NIOCKOCHU U UX CBOUCMEA.

BosnukHoGeHue MAMeMamuKky KaK HayKu, Jmanel ee  paseumii. OcHosnvle  pasoevl
ameMamuKy. Buldarouuecs MamemanmuKu u ux 6x1ao 6 paseumue Hayku.

Iosenenue memooa KoOpOuHam, NO3601A10Uec0 nepeeooums 2e0Mempu4ecKue obvekmyvl HA
s3vix anzebpol. Tlosenenue 2paguxos GYHKYul. P. Jlexapm, II. @epma. IIpumepol pasnuinelx
cucmem KOOPOUHAM.

3adaua Jleonapoo ITusanckozo (Qubonauuu) 0 KpoIUKax, Hucid @ubonauuu. 3aoaua o
waemamioii docke. CX00UMOCMb 260MEMPULECKOT NPOZPECCU. A

Hcmoku meopuu 6eposSImHOCMel. cmpaxogoe deno, asapmuvle uzpwl. I1. Depma, B.Ilackany, A.
Bepuynau, A.H.Konmozopos. '

Om semnedenus k ceomempuu. Ilugazop u e20 uikoia. ®anec, Apxumeo. Ilnamon u
Apucmomens. Ilocmpoenue MpasunbHelX MHO20YZ0NBHUKOG. Tpuccexyus yena. Keaopamypa
kpyea. Yoeoenue xyba. Hcmopus Hucid T Bonomoe ceuenue. «Hauana» Esxnuoa. JI Jiinep,
H. H.Jlobauesckuil. lcmopus nsamoz2o nocmyiama.

Teomempus u uckyccmso. I eomempuieckue 3aKOHOMEPHOCIU OKpYJHCalouje20 Mupa.
Acmponomus u zeomempus. dmo u KAK y3Hauu Anaxcazop, Opamocgen u Apucmapx 0
pasmepax JIyne, 3emnu u Connya. Paccmosnus om 3emiu oo Jlyuwr u Connya. Hsmepenue
paccmosnusi om 3emnu 0o Mapca.

Ponb  POCCUTICKUX YHEHbIX 6 pas6UMul  MameMAamuki. JI Diinep. H.H. Jlobauesckut,
[1.JI. Yebvuues, C. Kosanesckas, A.H. Konmozopos.

Mamemamuxa 6 paseumuu Poccuu: Ilemp [ wxona MamemamuyecKux U HAasU2aykux HAayx,
paseumue poccuiickozo ¢groma, A.H. Kpwinos. Kocmuyeckas npozpamma u M.B. Kenovi.



2014.
3. PaGouas TeTpaap II0 TeOMETPUM. 7 xnace: k yaeGuuky JI.C. ATanacsHa U Ip. «TeomeTpust 7 — 9 KIACCHI» /
[0.A. 'nazkos, I1.M. Kamaes. — M.: U31aTenseTBO «DK3aMEH”, 2014
4. KoHTpONbHbIE paboThl MO reOMETPHH: 7 knace: k yaeGruky JI.C. ATanacsHa i Ip. «TeomeTpust 7 — 9 KIacCh»
/ H.B. MensHAKOBa. — M. H31aTenbCTBO «DK3aMEHY, 2014
5. TecThl 10 TeoMeTpuH: 7 Kiacc: K yue6uuky JI.C. AtanacsHa U 1Ip. «Teometpus 7 — 9 KiIacce» | A.B. ®apkoB.
_ M.: M31atenbcTBo «OK3aMeH”, 2014
6. JlunakTideckue MaTepHasl o reoMeTpHH: 7 Kiacc: K yueGuuky JI.C. ATaHacsiHa 1 p. «Teomerpust 7 —9
knaccely / H.B. MenbHUAKOBA, I'.A. 3axaposa. — M.: U3 1aTenbCTBO «IK3aMEH», 2014
7. PaGodast TeTpab IO reoMeTpri:8 Kacc: K y4eGruky JI.C. ATaHacsiHa U Jp. «TeoMetprs 7 — 9 KITacChD /
IO.A. 'mazkos, IL.M. Kamaes. — M.: U31aTenseTBO «DK3aMeH, 2015
8. KonTpoJsbHEIE pabOTHI MO F€OMETPHH: 8 xiacc: k yue6uuky JI.C. ATaHacsHa M 1Ip. «TeomeTprst 7 — 9 KIACCE
/ H.B. Mensrukosa. — M.: M31aTenbcTB0 «Ix3zamen», 2015
9. TecTs! 0 reoMeTpur: 8 Kracc: K yae6uuky JI.C. ATaHacsHa U 1p. «TeomeTprst 7 — 9 KIIaccel» / A.B. ®apKoB.
— M.: U3naTenseTBO «OK3aMEH», 2015
10. JTupakTiMeCKue MaTepralisl II0 reoMeTpuH: 8 Kiacc: K yueGuuky JI.C. ATanacsaHa 1 1p. «Teometpust 7 -9
xaccel / H.B. MenbrukoBa, I'.A. 3axaposa. — M.: UsnatenscrBo «Jk3amen», 2015
11. . Pafouas TeTpalb 110 TEOMETPHM: 9 kmacc: k yaeGruky JI.C. Atanacsna v 1p. «TeomeTpus 7 — 9 K1accsh /
O.A. T'naskos, ILM. Kamaes. — M.: N3paTenseTBo «OK3aMeny, 2016
12. KoHTpospHbIE paGOTHI [0 FEOMETPHH: 9 xnacc: k yueGuuky J1.C. ATaHacsHa U JIp. «TeomeTpust 7—9
xmaccey / H.B. MenpHuKoBa. — M.: N30aTenbCTBO «IDK3aAMEH), 2016
13. TecThl IO TeOMETPHH: 9 KJ1ace: K yaeGuuky JI.C. AtanacsHa U Ip. «TeomeTpust 7 — 9 KTACCHD) / AB.
®apkos. — M.: M31aTensCcTBO «Dx3amen», 2016
14. [IunaxTHUeCKUe MaTepUalbl 10 reoMeTpuu: 9 Kiacc: K yueGuuky JI.C. ATaHacsHa d 1. «Teomerpusa 7 -9
xnaccely / H.B. Menbrukosa, I'.A. 3axaposa. — M.: U31aTenbeTBo «K3aMen», 2016
15. PaGouas mporpamMMa K ydeOHHKY J1.C. AtanacsiHa, B.®. byty3osa. # Ip. 7-9 xnaccel: yaeGHoe Tocobue Ui
00meo0pa3oBaTeNbHBIX opranusanui/B.®.byTy308. M.: [Ipocseiuerne, 2016.
16. PaBouas mporpaMMa Mo IeéOMETpUHM K YMK JI.C. Atadacsua, B.®. byty3osa. 7-9 xnaccel /COCTaBUTEND
I .A.Macnakosa. M.: Bako, 2014.
17. PaBoune MpOTPaMMBI TI0 y4eOHHKaM JL.C. AtanacsHa, B.®. Byry3osa. # Ip. 7-9 xmaccel. - Bomrorpas
Vaurens, 2012
18. Pa6unosud E. M. ['eoMeTpHs Ha FOTOBBIX HEPTEHaX. 7-11 xmaccs/ Ipocseenue, 2013.

Jlns peanusaliy Leled u 3a1ad 0GyueHNst MaTeMaTHKe IO J@HHOM POTPaMM TaK ke MOTYT NPUMEHATECA
MeMapecypehl 10 OCHOBHEIM TéMam IPOrpaMMel. Tlpy peak3aLiy TPOrpaMMbl IPHMEHAIOTCA TaK Ke
eqarorigecKye TeXHONOTHI: TEXHOTOTHA muddepeHnHanbHOro 00yqeHHs, JTAYHOCTHO-OPHEHTHPOBAHHASL
texuonorus, UKT.

K TeXHMIECKUM CpefcTBaM 00ydeHH s, KOTOPEIC MOTYT 5 heKTHBHO HCTIONB30BATHCS Ha yPOKAX MaTeMaTHKH,
OTHOCATCS KOMITBIOTEP, i poBOH (oTOANAPaT, HHTCPAKTUBHA JOCKa U Ap.

INepeuens paboT IPA UCTIONB30BAHIH KOMIIBIOTEPA!

_[OUCK JOTIONHUTENBHOM HHOPMALUK B WHTEpHETE;

_ co3JaHMe TeKCTa JIOKIana,

— 06pa6oTKa NaHHBIX TPOBENCHHBIX MaTeMaTHIeCKMX MCCIeI0BaHHIL;

— cO3IaHHE MyJIBTUMEIMHHBIX Tpe3eHTallui (TEKCTOB C PUCYHKaMH, oTorpadusMH ¥ T.AL.), B TOM THCIE L
TIpeCTABNEHHS PE3yIbTaTOB HCCITeIOBATENBCKOM M ITPOEKTHOM NAEATENIBHOCTH.

TIpy HCTIONIB30BAHIH KOMITHIOTEPA YHAIIAeCA TIPUMEHSIOT TIOyIEHHBIC Ha ypOKax HHGOPMATHKY
HHCTPYMEHTAIBHBIEC 3HAHHA (HanmpuMep, yMeHws paboTath ¢ TEKCTOBBIMH, TpadUYeCKMMHE PElIaKTOpamMH U T.J1.), T€EM
caMBIM Y HEX (hOpMEPYETCs TOTOBHOCTD M IPUBBIKE K [IPAKTAYECKOMY NPIMEHEHIO HOBBIX HHGOPMAIIOHHBIX
rexmonoruii. TeXHAYECKHe CPEICTBA Ha yPOKaX reOMETpHH IIPOKO TPUBJIEKAFOTCA TAKKS MPH MOJTOTOBKE
Tp0eKTOB (KOMITBIOTED).

VuebHbIX Moco0Ous AJisi yIAMHXCH:
1.TeomeTpust 7-9 YueOHUK AL o61meobpa3oBaTeNbHbIX yapexnennit/ JL.C. ATaHacsH U Ip. M. IIpocBeleHUS,
2013.
2. 3us B.I". TeomeTprst JInIaKTHIECKHE MATESPUATIBI. 7 wnace / B.I. 3uB, B.M. Meiinep. M. IIpocsemerue, 2013
3. 3uB B.I". TeomeTpus JANaKTHICCKUE MATCPHATIBL. 7 wnace / B.T. 3us, B.M. Meiinep. M. IIpocBeIIeHHE, 2013
4. Mymreako T.M.. Teometpus. TeMaTHdecKue TECTEL. 7 wiace/ T.M. Mumenxko, A.J{. BIMHKOB. M.: IIpocBemIeHUE,
2013.
5. Pa6unosud E. M. [eoMeTpHs Ha FOTOBBIX HEPTEKaX. 7-11 knaccsl/ ITpocsemennue, 2013.
3uB B.I".
6. TeomeTpust [UNakTHISCKUE MATCPHATIbL. 8 xnacc / B.I. 3us, B.M. Meiinep. M. IIpocBelIeHHeE, 2013
7. 3us B.I'. TeomeTpus JUNAKTHISCKHE MATCPHUATIBL. 8 xnace / B.I. 3us, B.M. Meiinep. M. IIpocBeIICHHE, 2013
8. Mumenko T.M.. Feometpus. TeMaTHIECKHE TECTHL. 8 xirace/ T.M. Mumesko, A.Jl. BIAHKOB. M.: TIpocsemeHye,



-T€XHHYECKOT0 o0ecnevyeHHus 06pazoBaTe.m>H0ro

npoiecca.
ad OﬁyquHH MaTeMaTHKe 1o [[aHHOfl nporpaMMe HCIIOIB3

Onucanue MaTepuaJbHO

Jlns peanusalliy Lenei u 3al yercs YMK :

1. Teometpust. COOpHIK pab0oduX MPOrPaMM. 7 — 9 kacchl: Tocobue Ui yIUTeIeH 06meo6pa3oBaTeIbHbIX

opraHm3anuii / aBTOP-COCTAaBUTENb T.A. Bypmuctposa. — M.: IIpoceeleHue, 2013
2. Vue6Huk. [eomerpus: 7 — 9 k. / JI. C. ATaHacsH, B. @. Byty3os, C. b. Kagomues 1 1p. — M.: IlpocseleHue,



2013.
9 TeomeTpus JIMNAKTUIECKIE MATCPUATIBL. 9 kiracc / B.I'. 3us, B.M. Meiinep. M. IIpocsemenwe, 2013
10. 3uB B.I'. TeomeTpus JIuIaKTHIECKHC MaTepuaibl. 9 knacc /B.I'. 3us, B.M. Meitnep. M. IIpocBeIIEHHE, 2013
11. Mumiesko T.M.. TeomeTpus. TeMaTnaeckue tectsl. 9 Kiace/ T.M. MUIICHKO, A.JI. BriurkoB. M.
Ipocseimerue, 2013.
12. PaGouas TETpamb MO FeOMETpHH: 7 KIlacc: K yueGuuky JI.C. ATanacsHa H Ip. «Teomerpust 7 — 9 KIAcCeD» /10.A.
naskos, [LM. Kamaes. — M.: H31atenbCcTBO «DK3AMEHY, 2014

13. KoHTpoJibHbIe PalOoThI MO TEOMETPHH: 7 knace: k yae6uuky JI.C. ATaHacsHa U Jp. «Teomerpust 7 —9
wiaccey / H.B. MenpHUKOBA. — M.: U30aTenbCTBO «DK3aMeH», 2014

14. TecTs! 110 TeOMeTpHM: 7 KiTacc: K yaeOHHKY J1.C. Atanacsua u ap. «[eomeTtpus 7 — 9 xaccel» / A.B.
®apkos. — M.: U31aTebCTBO «Dx3ameny, 2014

15. JlunakTudecKue MaTeprabl 1o reoMeTpHH: 7 Kiacc: K yaeGruky JI.C. ATanacsHa 1 1p. «TeomeTpus 7—9
xmaccely / H.B. MenpHrikosa, I'.A. 3axaposa. — M.: U31aTenbCTBO «DK3aMeny, 2014

16. PaGoyas TeTpans 10 reoMeTpHr:8 Kiacc: K yueGHUKY JI.C. Atanacsisa u np. «'eoMeTpust 7 — 9 kmaccul» /
FO.A. I'na3kos, I1.M. Kamaes. — M.: M3maTenscTBo «JK3aMEH», 2015

17. KouTpoJbHble paboThI [0 T€OMETPHH: 8 xnacc: K yue6ruky JI.C. ATaHacsHa 1 1p. «Teomerpust 7 -9
xnaccey / H.B. MenpukoBa. — M.: 31aTenbCTBO «Dx3amen», 2015

18. TecTHI IO TeOMETPHH: 8 KiTacc: K y4eOHUKY JI.C. Atanacsana u ap. «[eomeTpus 7 — 9 KIacch» / A.B.
®apxos. — M.: M31aTenbCTBO «Ix3amen», 2015

19. JlpaKTUEECKHE MaTepUatbl [0 TeOMETPHIT: 8 xacc: k yae6uuky JI.C. ATaHacsHa U JIp. «Teometpus 7 -9
naccsly / H.B. MensHUKOBA, I'.A. 3axapopa. — M. U3 0atebCeTBO « DK3aMEeHy, 2015

20 . PaGouas TeTpamb M0 TeoMeTpun: 9 Kiace: K yueGuuky JI.C. ATaHacsHa ¥ 1p. «TeomeTpust 7 — 9 KIacce» /
I0.A. T'naskos, I1.M. Kamaes. — M.: M31aTenbeTBO «DK3aMeH», 2016

21. KonTpoJbHble paboThl MO TEOMETPHH: 9 knacc: k yueGuuky JI.C. ATaHacsHa U JIp. «Teomerpust 7 —9
wiaccey / H.B. MenpHukoBa. — M.: M31aTenbcTBO «Dx3aMmen», 2016

22. TecTsl TI0 TeOMETpPUH: 9 KiIacc: K ydeOHUKY J1.C. AtaHacsiHa u ap. «[eomeTpus 7 — 9 xmacceny / A.B.
®apkoB. — M.: M31aTenbCTBO «Dx3amen», 2016

23. JIMIaKTHYIECKHE MAaTEPHaJIbl [0 FEOMETPHI: 9 knacc: k yaeGuuky JI.C. ATaHacsHa ¥ Ip. «TeomeTpus 7—9
kmaccely / H.B. MensHukoBa, I.A. 3axaposa. — M.: M31aTenbCTBO «DK3aMEHY, 2016

Ilepeuens MHTEpHET PECypcoB, wuposbie 06pa3oBaTEILHBIX PecypcoB H APYrUX 3JeKTPOHHBIX
HH(OPMALNHOHHBIX HCTOTHHKOB:

1.Iupossie 06pa3oBaTeNbHBIE PECYPChL (LIOP) k yueOHMKaM H3HAaTE/IbCTBA "MHueMo3uHa" PeICTaBIeHbI Ha CaiTe
http:/school-collection.edu.rw/

2. www.math.ru. VIHTepHeT - MOAIep/KKa yauTeneii MaTeMaTHKy, MaTepHakl Uil yPOKOB, OpUIMATbHEIC
TOKyMEeHTHl MUHHCTEPCTBA o6pa3oBaHus U HAYKH, Heo6GXonuMBble B paboTe.
3. www.it-n.ru. CeThb TBOPYECKHX YUHTEICH.

4. www.etudes.ru. MaTematudeckue 3ol Ha caiiTe MpeICTABNEHbI STIOMIBI, BBIMONHCHHBIE C HCTIONB30BaHAEM
COBPEMEHHO} KOMITBIOTEPHOH 3D-rpaduKy, yBIEKaTCIbHO ¥ THTEPECHO pacckasBIBAIOIIME O MATEMATHKES H €€
MPUIOKESHIAX.

5. www.problems.ru. Ba3a JaHHBIX 33714 IO BCEM TeMaM [IKONBLHOM MaTeMaTHKH. 3afauy pasOuTsl 1o pyOpuKaM u
cTemenH cI0kHOCTA. Ko BceM 3amauam MpUBE/ICHBI peLICHHA.

6. www.zolovolomka.hobby.ru. ['0JIOBOZOMKH 1A yMHBIX mozeit. Ha caiiTe MOKHO HaiTH MHOTO 3a1aq
(moruYecKyX, Ha B3BSIIMBAHNUA U 1p.), BapHaluy Ha TEMY Kybuka PyOuKa, 3NEKTPOHHBIC BEPCHH kaur P.
Cwmannuana, M. Taparepa, JI. Kapposuia, BEACHHA 3aHATHH, NpreMax paboThbl Ha ypokax.

7. www.college.ru/mathematics. MaremaTrika Ha IOpTae «OTKPBITHIH KOMIEMK ». MOXHO HaliTi yaeOHBIH
MaTepHan Mo PasTudHbIM Pa3/iesiaM MaTeMaTHiKHA.

8. www.int-edu.ru. HCTUTYT HOBBIX rexuosoruit. Ha caiiTe MOKHO O3HAKOMHTBCA C HpoLyKIHeH, npeTaraeMoi
WHCTUTYTOM, Hampumep, NporpaMMaMu «OKuBas CTaTHCTHKa», «ABTOI pad», paszmarome-o(ﬁyanomeﬁ
HacTONbHOM Urpoit «J{oH U ApoGH» U JIp.

9. school-collection.edu. EmuHas KOJUICKIIA LAdPOBEIX 00Pa30BATENBHBIX PECYPCOB.

10. http://www.prosv.ru. CaifT ©31aTe/IbCTBA «ITpoceewenue» (pyOpuKa «MaTeMaTHKa»)

11. http:/www.drofa.ru. CaiiT ©31aTeIbCTEA Tpoda (pybpuka «MaTeMaTHKa»)

12. http://www.center.fio.ru/som. MeTOANIECKHE PEKOMEHIAIMH yYHUTEIFO- IPEIMETHHIKY (TIpencTaBIICHBI BCE
MIKOJIBHBIE TpeIMETh). MaTepHrabl Ui caMOCTOATENbHOM Pa3paloTKH NPO(UIBHBIX npo0 ¥ aKTUBHU3AMH
nporecca o6ydeHUs B cTapie MKole.

13. http://www.edu.ru. [{eHTpabHBIH 06pa30BaTebHBIH MOPTAT, CONEPHKAT HOPMAaTHBHBIE IOKYMEHTBI
MUuUHHKCTEPCTBA, CTAHAAPTE, uH(pOPMALIHIO O MPOBEICHNAE IKCIICPUMEHTA, cepBep MH(POPMALMOHHON MOIEPHKH
EMHOrO rOCYIapCTBEHHOTO 3K3aMEHa.

14. http://www.legion.ru. CaiT N30aTeNBCTBA «JIernon».

15. http://www.intellectcentre.ru. CalT H3IATCIbCTEA «MuTemiekT-LIeHTpy, TAe MOKHO HalTH yae0Ho-
TPEHUPOBOYHBIE MATEPHATIBI, IEMOHCTPALMOHHLIC BepcuH, GaHK TPEHUPOBOYHBIX 3a7aHui ¢ OTBETAMH,




