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MoscHuTenbHaa 3anuUcKa

Pabouas nporpamma yyebHoro npegmerta «lfeomeTpua» coCTaBAeHa Ha
OCHOBE:

- ®epepanbHOro rocyaapcrBeHHoOro obpas3oBaTeNbHOro CTaHZApPTa OCHOBHOrO
obuwero obpasoBaHua (Npnkas MmnHobpHayku PO ot «17» gekabpa 2010 roaa Ne
1897) c nsmeHeHmnamm (npmkas MmnHobpHaykm PO ot «29» gekabpa 2014 roga Ne
1644);

- MpumepHoOM oCHOBHOM 06pa3oBaTeNbHOM MPOrpaMmMbl OCHOBHOro obuiero
obpasoBaHuA (peweHne depepanbHoro yvyebHo-meToanYeCcKoro obbeanHeHUs
no obuiemy obpasoBaHuio oT «8» anpena 2015 roaga Ne 1/15);

- NMHUK y4yebHo-meToamnYeckmx KomnsekcoB (YMK) «leomeTtpusa» (aBTOpbI:
ByukoE.B,Mep3nak A.l' v ap.)

I/IByI-IGHI/IG MaTeMaTUKH B OCHOBHOM IIKOJIE JOJIDKHO 00CCIICYUTh:

OCO3HAHHE 3HAYEHUSI MATEMATUKH B ITIOBCETHEBHOM KU3HH YETIOBEKA;

dbopMupoBaHUE  TPEACTaBICHUH O  COLUMAIBHBIX, KYJIbTYPHBIX U
UCTOpUYECKUX (aKTOpaxX CTAHOBJICHHS MaTEMaTHYECKOW HAYKH;

dbopmupoBaHue MpEeACTaBICHUI 0 MaTeMaTHKe Kak 4acTu
0O0IIIEYeIOBEYECKON KYJIbTYPhl, YHHUBEPCAIBHOM S3BIKE HAYKH, MO3BOJISIOIIEM
ONUCHIBATh U U3y4aTh peaJIbHbIC MPOLECCHI U SBJICHUS.

B pesynbpraTe n3yueHus: MaTeMaTUKU 00Yy4aroluecs pa3BUBAIOT JIOTHYECKOE
M MaTE€MAaTHYECKOE MBIIIJICHHUE, MOJY4YaloT MPEACTABICHHE O MaTEMaTHYECKUX
MOJIENSAX; OBJAJEBAIOT MATEMAaTUUYECKUMHU PACCYKICHUSIMU; Y4aTCsi MPUMEHSTh
MaTeMaTU4eCKUe 3HAHUA T[pPU PEIICHUHM Pa3IuyHbIX 3a7ad4 M OLEHUBATh
MOJIYYCHHBIE PE3yJbTaThl; OBJAJCBAIOT YMEHHSIMHU pEIICHUS Yy4eOHBIX 3ajad;
Pa3BUBAIOT MAaTEMATUYECKYIO HHTYHIIUIO.

O6wan xapaKTepucTuKa yuebHoro npegmerta

Ffeomempus — opgWH W3 BaXXHEWWWX KOMMOHEHTOB MaTeMaTUYeCcKoro
obpa3oBaHMA, HeobXoAMMbIA AnAa nNpuobpeTeHUss KOHKPETHbIX 3HaHWKA O



NPOCTPaHCTBE WU MPAKTUYECKU 3HAYMMDbIX yMGHMVI, d)OpMVIpOBaHVIﬂ A3blKa
onncaHma ob6beKToB OKpyXarwuwero mupa, Ana pa3snUTUA MNPOCTPAHCTBEHHOIO
BOO6pa)-KeHMﬂ n UHTYULUN, MaTeEMATUYECKOM KyabTypbl, ANnA 3CTE€TUHECKOTro
BOCMNTAaHWA o6yqarou.|,1/|xcn. Msyqume reomeTpmm BHOCWUT BKJlad B pPa3BuUTue
NOrnM4ecKkoro moilneHuA, B (I)OpMMpOBaHVle MOHATHUA AOKA3aTe/IbCTBaA.

OsnageHune obyy4aroWMMNCA CUCTEMON FTEOMETPUYECKUX 3HAHUM U YMEHWUI
Heobxo4MMO B MNOBCEAHEBHOW KWU3HU ON1A U3YYEHUA CMENKHbIX AUCLUNAUH U
npoaoKeHna obpasoBaHumA.

B Kypce reomeTpuu 7—9 KnaccoB NpeACTaBAeHbl caeayoline
cogepXaTtenbHble  AMHUU:  «leomeTpuyeckme  ¢urypbl»,  «OTHOWEHUAY,
«MN3mepeHua 7 BbIYMCNEHUAY, «FeomeTpuryeckme MOCTPOEHUAY,
«FeomeTpuyeckune npeobpasoBaHmA», «BEeKTOPbI U KOOPAUHATbI Ha MNOCKOCTUY,

B pamKkax YyKasaHHbIX coAepsKaTeNbHbIX NWMHUA pellatoTca caeaylouwme
3a4a4m:

- pasBMBAlOTCA NpeacTaB/NeHMA O TEeOMEeTPUMM KaK Hayke; 06 wuctopum
BO3HMKHOBEHMA FEOMETPUN KaK NpuUMepa HayKu, nepsble Npobaembl KOTOPOU
6blIM  NOCTaBNEHbl MPAKTUYECKOM LOeATeNbHOCTbIO 4YenoBeka (Hanpumep,
3emnemepue);

- popmumpylOTCA 3HAHMA yYaLLUMXCA O FTEOMETPUYECKMX OOBEKTAX M MX CBOMCTBAX,
bopmynax BbIYUCNEHUA FEOMETPUYECKUX BESTUUNH;

- GopmupylOTCA HABbIKM MOCTPOEHUA U U3MEPEHUA TFeoMeTpuyeckux ouryp,
peleHnn 3ajay;

- pa3BuBaeTCA N0rM4eckoe mblillieHUe, BOO6pa)KEHVIe, MaTeMaTUYeCKUM A3bIK U
ap.

OnucaHue mecta yuebHoro npegmera B yue6HOM nnaHe



YyebHbIN

npeameTt

«eomeTpua»

BXOAUT

B npeameTtHyio obnactb

«MaTtemaTtnka U nHbopmaTMKa», aBnAeTca obsasaTeNbHbIM ANA U3ydeHua B 7-9

Knaccax. B yuebHOM nnaHe Ha ero usyyeHme oTBOAUTCA:

Knacc YuyebHbi Konunuecrso Konunuecrso HUtoro
npegmer HeAeNbHbIX yuyebHbIx .
3a yyebHbIN
Yyacos Hepenb

roa,

7 Knacc feomeTpuAa 2 34 68

8 Knacc feomeTpuAa 2 34 68

9 Knacc feomeTpuAa 2 34 68

Bcero 3a 3 roga peanunsaymm nporpammsl — 204 yaca.

JIndyHOCTHbIE, MeTanpeaMeTHble U npeamMmeTHble

pe3ynbTaTtbl OCBOEHUA yqe6|-|oro npeameTta

N3yyeHne reomeTtpuun obecneymBaet cnegyroume pesynbrtatbl 0OCBOEHUA

OCHOBHOW 06pa3oBaTe/ibHOM NPOrpamMmbi:

JTUMHOCMH®bIE:

1. ToToBHOCTP W CHOCOOHOCTh OOYYaIOMIUXCS K CaMOPAa3BUTHIO U
caM000pa30BaHUIO0 HA OCHOBE MOTHUBAIIMHU K 00YYEHUIO U MMO3HAHHIO; TOTOBHOCTh U
CIOCOOHOCTD OCO3HAHHOMY  BBIOOpY 151 IIOCTPOECHUIO JajbHENen
WHIUBUIYaIbHON TpaeKTopuu oOpa3oBaHus Ha 0a3e OPUEHTHUPOBKH B MHUPE
npodeccnii ¥ TPOPECCHOHATBHBIX TPEANOYTEHUH, C YYEeTOM YCTOHYMBBIX

IIO3HAaBATCIbHBIX HHTCPCCOB.

2.  ChopMHpOBAaHHOCTb OTBETCTBEHHOTO  OTHOIICHUS K  YUYCHUIO;

YBAXXKUTCIIbHOTO OTHOLICHUA K TPYY.



3. CpopMUpOBaHHOCTHh LEIOCTHOIO MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO
COBPEMEHHOMY ypPOBHIO pa3BUTUSl HayKh U  OOILNECTBEHHOW MpPaKTHUKH,
YUHTBHIBAIOIIETO COLMAIBHOE, KYJIbTYPHOE, SI3bIKOBOE, AYXOBHOE MHOI000pas3ue
COBPEMEHHOI'0 MUpA.

4. Oco3HaHHOE, YBAXKHUTEIBHOEC U JOOPOXKEIATEeIbHOE OTHOIICHUE K
JIPYroMy 4elOBEeKy, €ro MHEHHUIO, MHPOBO33PEHUIO, KYJIbType, S3bIKY, Bepe,
TPKIAHCKON TO3ULHMHU. ['OTOBHOCTh M CIIOCOOHOCTH BECTH JUAJIOT C JIPYTUMHU
JIOJIBMU M JOCTUTaTh B HEM B3aUMOMOHUMaHHS (uaeHTU(UKaUs ceOsi Kak
NOJIHOMPABHOTO CyObeKTa OOIIeHHUs, TOTOBHOCTh K KOHCTPYMPOBaHHUIO oOpaza
napTHepa IO JWajory, FOTOBHOCTh K KOHCTPYMPOBAHHIO 00pa3a JOMYCTUMBIX
CIoco0OB Juanora, TOTOBHOCTh K KOHCTPYMPOBAaHUIO IMpoliecca AHaiora Kak
KOHBEHIIMOHUPOBAHUSI HMHTEPECOB, MPOIEIYyp, TOTOBHOCTH M CIOCOOHOCTh K
BEJICHUIO MIEPETOBOPOB).

5. OCBOEHHOCTh COLIMAIBHBIX HOPM, MPaBUJ TOBEACHHS, poyied u (popm
COLIMAJILHOM >KM3HU B TPyNIax U cOOOIECTBaX.

6. ChopMUPOBaAaHHOCTH LIEHHOCTH 3/I0POBOTO U O€30MaCHOT0 00pa3a *KU3HU.

7. Pa3BUTOCTh 3CTETUYECKOTO CO3HAHUS YEPE3 OCBOCHHUE XYA0KECTBEHHOIO
Hacieauss HapoAoB Poccuu W mupa, TBOPUYECKOW NESTEIBHOCTH ACTETUYECKOTO
XxapakTepa (CocoOOHOCTh MOHMMATh ACTETUYECKOE, IMOIMOHATIBLHO-IIEHHOCTHOE
BUJICHUE OKPYXKAIOIIETO MHpA; CHOCOOHOCTh K 3MOIMOHAIBHO-IIEHHOCTHOMY
OCBOCHUIO MHUpPa, CAMOBBIPDQKEHUIO M OpPUEHTAIIMM B XYAOKECTBEHHOM H
HPaBCTBEHHOM IPOCTPAHCTBE KYJIbTYPbI; YBAXKEHUE K UCTOPUHU KYJIBTYPhI CBOETO
OreuecTBa, BBIPAKEHHOW B TOM YHCIE€ B TOHUMAHWU KpacoThbl YEJIOBEKA;
c(OpPMHPOBAHHOCTh AKTHUBHOTO OTHOIICHHWS K TPAAULIUSIM XYyJ0KECTBEHHOM
KYJbTYpPbl KaK CMBICIIOBOM, 3CTETUYECKON U JINUHOCTHO-3HAYMUMOM [IEHHOCTH).

8. CdopmupoBaHHOCTH OCHOB HKOJIOTUYECKOM KYJIBTYpHI,
COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO IKOJIOTHUECKOTO MBITUICHHUS.

MemanpeomemHeoie
MexnpegmeTHble NOHATUA

Obyyatowmeca ycoBepLIEHCTBYIOT NpPMOOpPeTEéHHble Ha NEepPBOM YPOBHE
HaBblKM paboTbl ¢ MHPopmauuen m nononHAT mMx. OHM cmoryT paboTatb C
TEKCTaMK, npeobpa3oBbiBaTb W  WMHTEPMNPETMPOBATbL COAEPMKALLYIOCS B HUX
MHPOpPMaLMIO, B TOM YUCNE:



® CUCTEMATU3NPOBATb, COMOCTAaBAATb, aHaAM3MpoBaTb, 0606wWaTb W
UHTEpPNpPeTUPoBaTb MHPOPMALUIO, COAEPKALLYIOCA B FOTOBbIX MHGOPMALMOHHbIX
obbekTax;

® BblAENATb [N1aBHYI0 M U36bITOYHYIO MHPOPMALMIO, BbIMOIHATL CMbIC/IOBOE
CBEpPTbiBaHWE BblAeNEHHbIX (AKTOB, MbIC/el; NpeacTaBAATb MHPOpMauumio B
C’KaToW cnosecHoit ¢opme (B BMAE NAaHA WAW TE3UCOB) M B HArNALHO-
cumBonnyeckon popme (B Buae Tabaumu, rpadpmyeckmx cxem M Amarpamm, Kapt
MOHATUIN — KOHLENTYaNbHbIX AMArPaMM, ONOPHbIX KOHCMEKTOB);

® 3aMOJIHATb U AONONHATb Ta6J'II/ILI,bI, CXembl, Anarpammsbl, TEKCTbI.

Obyyatowmeca NpuobpeTyT onbiT NPOEKTHOMU AEeATeNbHOCTU KaK ocoboit
dopmbl yyebHOM paboTbl, cnocobcTByOWEN BOCMNUTAHUIO CAMOCTOATENBHOCTMH,
MHULMATUBHOCTN, OTBETCTBEHHOCTU, MOBbIWEHUIO MOTUBALMUKN N 3PDEKTUBHOCTH
y4yebHOM [OeATenbHOCTU; B Xo4e peanm3aumMm  WUCXOAHOro 3ambicna  Ha
NPaKTUYECKOM YPOBHE OBNAAEIT YMEHMEM BblOMpaTb afeKBaATHble CTOALLEN
33ja4ye CpeactBa, MPUHMMATbL peleHus, B TOM 4YuCae M B CUTyauusx
HeonpegenéHHoctn. OHM noayyaT BO3MOMKHOCTb pPa3BUTb CMOCOOHOCTL K
pa3paboTke HECKONbKUX BAapWMAHTOB peLIeHWI, K MNOWUCKY HeCcTaHAapTHbIX
peLleHnit, NOUCKY U OCYLLECTBNEHNIO HAanboiee NPUeEMIEMOrO peLleHus.

B cootBetctBun ®roC OOO BblaenAoTcA TPWU TrPynnbl YHUBEPCAIbHbIX
y4ebHbIX AeNCTBUIA: PEryNAATUBHbIE, NO3HABATE/IbHble, KOMMYHUKATUBHbIE.

PerynatusHble YY/[

1. YmeHMe camocToATenbHO onpeaenatb Uenu obyyeHus, CTaBUTb MU
dbopmynmnpoBaTb HOBble 3agayM B ydyebe W MNO3HaBATENbHON AOeATEeNbHOCTH,
pa3BMBaTb MOTUBbI W WHTEpPecbl CBOeN MNO3HaBaTe/ibHOW AeATeNbHOCTW.
Ob6yyaroLWKMINCA CMOXKET:

® aHaNM3MpoBaTb cylwecTeyrowme 7 nAaHUpPoOBaTb byayuwme
obpasoBaTesibHble pe3ynbTaThl;

o naeHTMdOUUMpPOBATL COBCTBEHHbIE MpPobaeMbl M OnNpeaenaTb [NaBHYHO
npobnemy;

® BbIABMraTb BEPCUM pelleHus npobnembl, GopmyanpoBaTb FUMNOTE3bI,
NpPeABOCXULLATb KOHEYHbI pe3ynbTar;

® CTaBUTb UENb AeATEeNbHOCTM Ha OCHOBEe onpeaeneHHoM npobnaembl u
CYLLECTBYIOLLMX BO3MOXKHOCTEN;

o popmynmpoBaTb y4yebHble 3a4a4M KaK LWarM AOCTUXKEHUA NOCTaBAEHHOM
LUeNn oesTeNbHOCTY;



e 0OOCHOBbIBaTb LE/IEBbIE OPUEHTUPbI U MNPUOPUTETbI CCbIIKAMU  Ha
LEeHHOCTH, YKa3blBaA N 060CHOBbIBAA IOTMYECKYHO NOCAeA0BaTe/IbHOCTb LLAroB.

2. YMeHMe camoCToATE/IbHO NAaHMPOBATb NYTU AOCTUNKEHMUA LLENIEN, B TOM
yucne anbTepHaTUBHbIE, OCO3HAHHO BbIOUpPaTb Hanbonee apdeKTUBHbIE CNOCOODI
pelleHuns yyebHbIX M No3HaBaTeNbHbIX 3a4a4. ObyyatoWminca CMOXKET:

e onpeaenstb HeobxoauMmbie AencTBme(s) B COOTBETCTBUM C y4ebHOM u
no3HaBaTe/IbHOM 3a4a4el U COCTaBAATb aITOPUTM UX BbINOJIHEHUSA;

e 060CHOBbIBAaTb W OCyWEecTBNATb Bblbop Hanmbonee 3PPeKTUBHbIX
cnocoboB pelleHna y4ebHbIX M NO3HABATENbHbIX 3a4ayY;

e onpeaensatb/HaxoAuTb, B TOM 4YMCAEe W3 MPEANOXKEHHbIX BapWaHTOB,
yCNOBMA ANA BbINONAHEHUA y4ebHOM 1 NO3HABaTe/IbHOM 3a4a4u;

® BbICTPAMBaTb ¥XM3HEHHbIE NAaHbl HA KPAaTKOCPOYHOe byayliee (3aaBnATb
LeneBble OPUEHTUPDbI, CTaBUTb afEKBATHble MM 33a4a4n M NpeanaraTb AeNCTBUA,
yKa3blBaa 1 060CHOBbLIBASA NOrMYECKYO NOC/1eA0BaTENbHOCTb LWAroB);

e BblOMpaTb M3 NpPeasOXKEHHbIX BAPMAHTOB M CAMOCTOATENIbHO MCKaTb
cpeacTtBa/pecypcbl ANA peleHna 3a4a4M/00CTUKEHNA Lenu;

® COCTaBNATb NNaH peweHua npobnembl (BbIMOJIHEHUA  MNPOEKTa,
npoBeAeHUA nccnenoBaHma);

e onpeaensaTb MNOTEHUMANbHble 3aTPyAHEHUA MPU pelueHUn y4yebHon U
NMO3HaBaTe/IbHOM 334a4YN U HaX04UTb CPeACTBA ANA UX YCTPAHEHUS;

® OnUCbIBaTb CBOM ONbIT, opopmMANAa ero ANA nepefadun Apyrum nogam B
BMAE TEXHONOIMMW pPeLeHUA NPaAaKTUYECKMX 33434 onpeaeneHHOoro Knacca;

® NNaHMpPoOBaTb n KOPpPEKTMPOBaTb CBOIO NHAMBUAYANbHYIO
06pa3oBaTe/IbHYO TPAEKTOPUIO.

3. YmMeHue COOTHOCUTb CBOW AENCTBMA C NAAHUPYEMbIMU pe3ynbTaTamMu,
OCYLLECTB/IATb KOHTPO/Ib CBOEM [eATeNbHOCTM B Mpouecce AOCTUXKEHUA
pe3ynbTaTa, onpeaenstb cnocobbl 4eNCTBMIN B paMKax NpeasiorKeHHbIX YCA0BUN U
TpeboBaHMIN, KOPPEKTMPOBATb CBOU AENCTBMA B COOTBETCTBUM C MU3MEHSAIOLLENCA
cutyaumnen. ObyyaroLnMiNcs CMOXKeT:

e onpeaensitb COBMECTHO C MeAaroroM W CBEPCTHUKAMWU  KpUTepuu
NAAHUPYEMbIX PE3Y/IbTATOB U KPUTEPUUN OLLEHKU CBOEM y4ebHOMN aAeaTenbHOCTY;

® cuctemaTtusMpoBaTb (B TOM ymucie BbiOMpPaATb NPUOPUTETHLIE) KPUTEPUU
NAaHUPYEMbIX Pe3ynbTaTOB MU OLEHKM CBOEN AeATeIbHOCTH;

e OTOMpaTb WHCTPYMEHTbl A/A OLEHMBAHWUA CBOEN AeATeNbHOCTH,
OCYLLECTB/IATb CAMOKOHTPO/Ib CBOEN AeATe/NIbHOCTU B pPaMKax MpeasoKeHHbIX
YCNOBUIN U TPeboBaHWUI;

® OLEHMBATb CBOK AEATENbHOCTb, apPryMeHTUPYSA MPUYMHbLI AOCTUMKEHUS
WKW OTCYTCTBMA NJIAaHUPYEMOTO Pe3ybTaTa;

® HaxoAuTb AOCTAaTOYHbIE CPeACcTBa A/1A BbIMONAHEHUA y4ebHbIX AeNCTBUNA B
N3MEHSIoLLLENCA CUTyaunn n/Mnm npu oTCyTCTBUM NAAHUPYEMOro pesybTaTa;

e pabotas no cBOeMy MnaHy, BHOCUTb KOPPEKTMBbI B TEKYLLYIO



AEATENbHOCTb HAa OCHOBE aHanAM3a W3MEHeHMN CUTyauuum Aana noayyeHun
3anNNaHUPOBAHHbIX XapaKTePUCTUK NPOAYKTa/pe3ynbraTa;

® yCTaHaBAMBATb CBA3b MeXAYy MNOJIYYEHHbIMU  XapPaKTepPUCTUKAMU
NPOAYKTA W XapaKTepPUCTUKaMM npouecca AeATeNbHOCTM M MO 3aBepLlUeHUU
AEATENbHOCTU NpeanaraTb USMEHEHME XapaKTEPUCTMK npouecca ana NonyyeHumn
YNYYLEHHbIX XapaKTePUCTUK NPOAYKTa;

® CBeEpATb CBOWU AEWNCTBMA C LENblo U, Npn HeobxoAMMOCTU, UCNPABAATL
OLIMBKN CaMOCTOATENBHO.

4. YMeHWe OUEHMBATb NPABWIbHOCTb BbINOAHEHUA Yy4ebHOW 3agaun,
cob6CTBEHHbIE BO3MOXKHOCTHK ee peleHunsa. Obyyatowmncsa cMmoxer:

® onpepensatb KPUTEPUW NPABUABHOCTM (KOPPEKTHOCTWU) BbINONHEHMSA
y4yebHoM 3aaauu;

® aHanM3MpoBaTb W O0OOCHOBbLIBAaTb MNPUMEHEHME COOTBETCTBYHOLLEIO
WMHCTPYMEHTapUA ANA BbINOJHEHUA y4ebHOM 3a4auu;

e cBOOOAHO MO/b30BaTbCA BbIPAOOTAHHBIMU KPUTEPUAMWU OLEHKU W
CaMOOLEHKM, UCXOAA U3 LEeNN U UMEILWMXCA CPeACcTB, pasnnyas pesynbTaT U
cnocobbl AencTBuiA;

® OUEHMBATb MPOAYKT CBOEM [eATeNbHOCTM MO 3afaHHbIM - n/unu
CaMOCTOATENIbHO  OMNpeAeNeHHbIM  KpUTepUAM B COOTBETCTBMM C  LENbio
AeATeNbHOCTY;

e 0060CHOBbIBaTb AOCTUMXKMMOCTb LEeNN BbiOpaHHbIM cnocobom Ha OCHOBe
OLLeHKWN CBOMX BHYTPEHHMX PECYPCOB U AOCTYMHbIX BHELWHMX PECYPCOB;

e duKcmMpoBsaTb n aHanM3npoBaTb ANHAMMUKY COBCTBEHHbIX
06pasoBaTe/ibHbIX pPe3y/bTaToB.

5. BnageHwe oCHOBAaMWM CAMOKOHTPOS, CAMOOLLEHKM, MPUHATUA peLleHNN’
M  OCyWecTBNEeHUA O0CO3HaHHOro Bblbopa B y4ebHOM UM NO3HABATENbHOW.
Ob6yyaroWKMNCa CMOXKET:

e HabntogaTb M aHANIM3MPOBATb COOCTBEHHYIO y4eOHYIO M NO3HABATE/IbHYHO
AEeATeNbHOCTb M OeATeNbHOCTb  ApyrMx  obyvawowuxca B npouecce
B3aMMONPOBEPKMU;

® COOTHOCUTb peanbHble U NAAHUpyemble pe3ynbTaTbl MHAUBMAYANbHOM
obpasoBaTesibHOM AeATEeNbHOCTU U AeNaTb BbIBOAbI;

® NMPUHUMATb peleHne B Yy4ebHOM CUTyauMM U  HEeCTU 3a Hero
OTBETCTBEHHOCTb;

® CaMOCTOATEe/IbHO onpeaensATb NPUUYMHbI CBOEro ycnexa WM Heycnexa u
Haxo4uMTb CNOCObbI BbIXOAa M3 CUTyaLUM Heycnexa;

® PEeTPOCNEeKTUBHO OnpeaensTb, Kakne AEeNCTBMA MO pelleHUo y4yebHom
334344 MAM NapamMeTpbl 3TUX AENCTBUA MPUBEAN K MNONYYEHUID MMEIoLLeroca
NpoAyKTa yyebHOM AeaTeNbHOCTY;

® NEeMOHCTPUPOBaTb  MNPUEMbl  perynauun  ncmuxodusmosornyeckmx/
3MOLMOHAJIbHbIX COCTOAHUI ANA AOCTUNKeHMA 3pdeKTa ycnoKoeHus (ycTpaHeHus
3MOUMOHANbHOM HanpAaXeHHocTH), 3ddeKTa BoccTaHoBAeHMA (ocnabneHus



NpPoOABAEHUN yTOMNEHUs), adpdeKTa aKTUBM3aUMMU (noBblweHMA
NcUxoPpuU3nonornyeckom peakTUBHOCTH).
Mo3HaBaTtenbHble YY/]

6. YMmeHue onpepnenatb NOHATUA, co3AaBaTb 0606LEeHNA, YCTaHABANBATD
aHanormm, KnaccuduumpoBaTb, CaMOCTOATENIbHO BbIOMPATb OCHOBaHMA U
KpUTepUU ana Knaccupukaumm, yCTaHaBANBaATb NPUUMHHO-CNEACTBEHHbIE CBA3MY,
CTPOUTb  NOrnYeckoe paccykaeHue,  YMO3aK/4YeHue (MHAyKTMBHOE,
AeayKTUBHOE, NO aHaNorMmn) u aenatb BbiBoAbl. OOyYaOLWMNCA CMOMKET:

e noabupaTtb CNoOBa, CONOAYMHEHHbIE K/IKOYEBOMY CNOBY, onpeaenstowme
ero Npu3Haku 1 CBONCTBA;

® BbICTPAMBATb JIOTMYECKYIO LIEMOYKY, COCTOALLYH W3 KAKYEBOro C/0Ba U
CONOAYMHEHHbIX eMY C/I0B;

® BblAeNATb 06WMMA nNpuU3HaK ABYX WAWM HECKONbKUX MNpeamMeToB WM
ABNEHUN N 0O6BACHATb NX CXOACTBO;

e 06beauHATL npeameTbl W ABAEHMA B TPynnbl MO onpeAeneHHbIM
NnpU3HaKam, CpaBHUBATb, KiaccndmnumnmpoBaTb M 0606WaTh GaKTbl N ABNEHUA;

® BblAEeNATb ABNEeHMe U3 0bLero paaa apyrux ABNeHUN;

e onpeaensTb obcTosATeNnbCTBa, KoTopble npeAawecTsoBaamn
BO3HWKHOBEHUIO CBA3N MeXAy ABMAEHUAMU, U3 3TUX 06CTOATEeNbCTB BblAENATb
onpegenawowme, cnocobHble 6blITb MPUUYMHOM [AHHOTO ABNEHUA, BbIABAATD
NPUYUHbBI U CNeaCTBUA ABIEHUN;

® CTPOWUTb paccyXaeHue oT o0bWmMx 3aKOHOMEPHOCTEM K YaCTHbIM
ABMIEHMAM M OT YaCTHbIX IBJIEHUM K 0OLLMM 3aKOHOMEPHOCTAM;

® CTPOUTb pacCyXaeHWe Ha OCHOBE CpaBHEHMA NMpPeaMeTOB WU SBJIEHUN,
BblAeNAA Npu 3TOM 0b6LmMe NPU3HAKWY;

® M3aaraTb MNOJIYYEHHYHO WMHPOPMALUMIO, UHTEPMNPETUPYA ee B KOHTEKCTe
pelwaemoi 3a4a4u;

® CaMOCTOATENbHO VYKa3biBaTb Ha WHPOPMAUMIO, HYKAAOLWYCA B
npoBepke, npegnaratlb M MNPUMEHATb CNOCO6 MNPOBEPKM [A0CTOBEPHOCTU
nHbopmaumu;

e Bepbann3oBaTb 3MOLMOHA/NIbHOE BMeYaT/IEHWE, OKAa3aHHOEe Ha Hero
NCTOYHUKOM;

e 00DbACHATbL SAB/MIEHMA, MPOLLECCbl, CBA3M W OTHOLIEHMA, BbiABNAEMbIE B
Xo4e NO3HAaBaTe/IbHOM U UCCNeaoBaTeNbCKOM AeaTenbHOCTM (NpuBoAMTb
obbAcHeHUEe ¢ nameHeHMem GopMbl NpeacTaBAeHUsA; 0OBACHATb, AEeTaAU3NPYS
nnmn 0606was; 06BACHATL C 3aJaHHOM TOYKU 3PEHUA);

® BbIABAATb M Ha3bliBaTb MPMUYUHbI COObLITUA, SIBNIEHMA, B TOM 4ucae
BO3MOXHble /Hanmbonee BepoATHble MPUYMHbLI, BO3MOXHble MOCAEACTBUA
33/1aHHON MPUYUHBbI, CAMOCTOATENIbBHO OCYLIECTBAAA MNPUYNHHO-CNEACTBEHHbIN
aHanus;

e fenaTb BbiBOA, Ha OCHOBE KPUTUYECKOTO aHa/in3a PasHbiX TOYEK 3peHUA,



NoATBEPXKAAaTb BbIBOA, COOCTBEHHOW aprymeHTaumen WAM CaMOCTOATENbHO
NONYYEHHbIMW AAHHbBIMW.

7. YMeHue co3aaBaTtb, NPMMEHATb U NPeobpa3oBbIiBaTb 3HAKM U CUMBOJIbI,
MOAENIN WU CXeMbl ANs  pelweHua y4yebHbIX W MNO3HaBaTeNbHbIX 3a4au.
Ob6yyaroWmnmncsa CMOXKeT:

e 0603HayaTb CMMBOJIOM U 3HAKOM NpeamMeT U/Unu aBneHue;

e onpeaensTb NOrMYECKME CBA3U MeXKay npeameTamu U/Unm ABNeHUsMU,
0603Ha4YaTb AaHHbIE NOrMYECKME CBA3M C MOMOLLbIO 3HAKOB B CXEME;

e co3gaBaTb abCTpaKTHbIA WAW  peanbHbli 0b6bpa3 npegmetra u/vnu
ABNEHMUA;

® CTPOUTb MoAe/Nb/CXeMy Ha OCHOBEe YC/IOBWMI 3agauu u/wam cnocoba ee
pelleHus;

® co34aBaTb BepbanbHble, BELWECTBEHHbIE U MHPOPMALMOHHbIE MOAENN C
BblAE/NEHMEM CYLLECTBEHHbIX XapaKTePUCTUK 0ObeKTa aas onpegeneHuna cnocoba
peleHuna 3a4a4m B COOTBETCTBMU C CUTyaLMels;

e npeobpa3oBbiBaTb MOAENN C LENbH BblABAEHMA O0OWMX 3aKOHOB,
onpeaenaoLwmnx JaHHY NnpegmeTHy0 061acTb;

® MepeBOANUTb C/IOXKHYHK MO COCTaBYy (MHOroacneKkTHyk) MHpopmaumio 13
rpadpuyeckoro unam GopmManmM3oBaHHOrO (CMMBO/ILHOTO) MpPeAcTaBAEHUA B
TEKCTOBOE, U Haob60opoT;

® CTPOUTb CXEMY, a/JIFOPUTM AEWUCTBUA, UCNPABAATb UAU BOCCTAHABAMBATb
HEW3BECTHbIN paHee a/firoPUTM Ha OCHOBE MMeloLeroca 3HaHuA o6 obbekTe, K
KOTOPOMY NPUMEHAETCS aITOPUTM;

® CTPOMTb AOKA3aTe/NbCTBO: NPAMOE, KOCBEHHOE, OT NPOTUBHOTO;

e aHanusnpoBaTtb/pedsiekcMpoBaTb OMNbIT pPa3paboTKM UM peanmsaumm
y4yebHOro npoeKTa, uccaenoBaHma (TEOPETUYECKOro, SMNUPUYECKOr0) Ha OCHOBE
npeanoXeHHon npobsemHoOn cuTyaumm, NOCTaBAEHHOW Uenn U/Mnm 3aaaHHbIX
KpUTepMeB OLLEHKWN NpoayKTa/pesynbTrarTa.

8. CmbicnoBoe yteHue. ObyyatoWwminca CMOKeT:

® HaxoguTb B TeKCTe Tpebyemyto MHopmMaLmio (B COOTBETCTBUMN C LENAMM
CBOEN AeATeNbHOCTH);

® OPUEHTUPOBATLCA B COAEPXHKAHMM TEKCTa, MOHMMATb LLEe/IOCTHbIA CMbICA
TEKCTa, CTPYKTYPUPOBATb TEKCT;

® yCTaHaBAMBaTb B3aMMOCBS3b OMMCAHHbIX B TEKCTe COObITUIN, ABNEHUN,
npoLeccos;

® pPEe3loOMUPOBATb IMABHYIO UAED TEKCTA;

e npeobpa3oBbiBaTb TEKCT, «MNepeBogA» €ro B APYryld MOAANbHOCTD,
MHTEPNPETUPOBATb TEKCT (HEXYAOKECTBEHHbIN — y4ebHbIA, Hay4YHO-MONYAAPHbIN,
MHPOPMaALMOHHBIN, TeKCT non-fiction);

® KPUTUYECKM OLEHMBATb coaep:kaHue n Gopmy TeKcTa.

9. dopmupoBaHME U PaA3BUTUE IKOMIOTMYECKOTO MbILWAEHUA, YMEHUe



NPUMEHATb ero B NO3HaBaTe/IbHON, KOMMYHUKATUBHOM, COLMANBHOM NPaAKTUKE U
npodeccmoHanbHo opueHTaunm. ObyyaloLWLNIACA CMOKET:

® onpeaensTb CBOE OTHOLWEHME K NPUPOAHOM cpeae;

® aHaNU3MpPOBaTb BAUSHUE 3KOJIOTMYECcKUX GpaKTopoB Ha cpeny obuTaHUA
¥KMBbIX OPraHU3MOB;

® MPOBOAMUTb MPUUYUHHbLIA W BEPOATHOCTHLIA aHANM3 3KOJIOTMYECKMUX
CUTyaumm;

® MPOrHO3MpoBaTb M3MEHEHMUA CUTyaUUU NPU CMEHe AENCTBMA OAHOro
¢daKTopa Ha gencTeme gpyroro ¢pakTopa;

® pPACNpPOCTPAHATb 3KONOTMYECKME 3HAHUA M Yy4acTBOBATb B MPAKTUYECKUX
Aenax no 3awuTe OKpyKatoLwen cpeapl;

® BblpakaTb CBOE OTHOLWIEHWE K NpuUpoae 4Yepe3 MOAEeNMU, NPOEKTHble
paboTbl.

10. Pa3BuTME MOTMBALUMM K OBIALEHUIO  KYyNbTYpPoOM  aKTUBHOTIO

MCNnosib3oBaHUA cnosapeﬁ N OPpYyrmx nOUNCKOBbIX CUCTEM. O6yqarou.|,m71c;| CMOXET:

® OIpeessaTh HeOOXO0IUMbIC KITFOUEBhIE TTOMCKOBBIE CJIOBA U 3aIIPOCHI;
® OCYUIECTBIIATH B3aUMOJICMCTBUE C DJIEKTPOHHBIMUA TOUCKOBBIMU
CUCTEMAaMU, CIIOBAPSAMU;
e (GopMHPOBATH MHOKECTBEHHYIO BHIOOPKY W3 IMOUCKOBBIX UCTOYHHUKOB
TU1s1 0OBEKTUBU3AIIUN PE3YJbTaTOB MIOUCKA;
® COOTHOCWUTb MONYYEHHbIe Pe3y/bTaTbl MOUCKA CO CBOEN AEATENbHOCTbIO.
KommyHuKaTuBHbIe YY/[

11. VYmenue opraHuM30BBIBaTH y4€OHOE COTPYIHHUYECTBO M COBMECTHYIO
NEATeIbHOCTh C YyYWTEJIeM W CBEPCTHHKaMH; paboTaTh HWHAWBHUIYyaJIbHO W B
IpyIIe: HaXOIWTh OOIee pelIeHHe M paspenars KOH(PIMKTHI Ha OCHOBE
COTJIACOBAHMS TMO3UIMN M y4eTa HHTEPECOB; (hOPMYIMPOBATh, APTYMEHTUPOBATh H
OoTCcTanBaTh cBoe MHeHHE. OOyJaromuics CMOXKET:

— onpeaenATb BO3MOXHble PO/IM B COBMECTHOM AeATeNbHOCTY;

— urpaTb onpeaeneHHyo posib B COBMECTHOM AeATeNbHOCTY;

— NPUMHUMaTL No3Mumio cobecegHMKa, MOHMMAA MO3UUMIO  ApYyroro,
pas3inyaTb B €ro peyn: MHeHue (TOYKY 3peHus), AoKa3aTeNbCTBO (aprymeHTbl),
baKTbl; rMNOTE3bl, aKCMOMbI, TEOPUNY;

— onpeaenATb CBOM  AEWCTBMA U AENCTBMA  NapTHepa, KoTopble
cnocobcTBOBaNAN MW NPENATCTBOBAIN NPOAYKTUBHOM KOMMYHUKaLUW;

— CTPOUTb  MNO3UTMBHbIE  OTHOWEHMA B  npouecce y4yebHOU U
No3HaBaTe/IbHOWN AeATeNbHOCTH;

— KOPPEKTHO WM apryMeHTUPOBAHHO OTCTaMBaTb CBOK TOYKY 3PEHUSA, B
ANCKYCCUM YMETb BblABUraTb KOHTPAPrymeHTbl, nepedpasmMpoBaTb CBOK MbIC/b
(BnapeHMe mexaHM3MOM 3KBUBANIEHTHbIX 3aMEH);

— KPUTMYECKM OTHOCUTbCA K COOCTBEHHOMY MHEHWIO, C AOCTOMHCTBOM



Npu3HaBaTb OWMOOYHOCTb CBOErO0 MHEHUSA (€CAM OHO TAaKOBO) U KOPPEKTUPOBATb
ero;

— npepgnaratb anbTepPHaTUBHOE peleHne B KOHPAUKTHOM CUTYauUnm;

— BblAeNATb 06LLYI0 TOUYKY 3PEHMA B AUCKYCCUN;

— [AOroBapuBatbCsi O MpaBMAax M Bonpocax Ana obcyxaeHua B
COOTBETCTBMW C NOCTaB/EHHOM Nepes rpynnon 3agayein;

— OpraHu3oBbIBaTb Yy4vyebHoe B3ammopaencTsnme B rpynne (onpepenatb
obuwme uenn, pacnpeaenatb Poan, 4OroBapmMBaTbCa APYr C APYroM U T. 4.);

— YCTPaAHATb B pPaMKax AguManora paspbiBbl B KOMMYHWKaLUW,
06yCNnoB/feHHblE HEMOHMMaHMEM/HENPUATUEM CO CTOPOHbI cobeceaHMKa 3a4a4um,
dopMbl MU copepKaHMA guanora.

12.  YmeHMe O0CO3HaHHO  WCNONb30BaTb peyeBble CpeacTBa B
COOTBETCTBMU C 33Za4eN KOMMYHUKALMWN ONA BblPa*KEHMA CBOUX YYBCTB, MbICIEMN
M noTpebHOCTEM [ONA NNAHUPOBAHMA U PEryaauum CBOEW AOeATeNbHOCTY;
B/IaleHNEe YCTHON U NMUCbMEHHOW pPeybld, MOHOMOTMYECKON KOHTEKCTHOM peuyblo.
Ob6yyaroWmMmnCcsa CMOXKET:

e onpeaenatb 3a4avyy KOMMYHMKAUMWM M B COOTBETCTBMW C Hen oOTOMpaTb
peyeBble CPeacTBa;

e 0TbMpaTb M UCNONIb30BATb peYeBble CPeACTBa B NpoLecce KOMMYHUKALLUK C
APYrMMU N1oabMK (AManor B nape, B Maion rpynne U T. 4.);

® npeacTaBAsATb B YCTHOM WAW NUCbMEHHOM ¢opme pPa3BepHYTbIA NAaH
cobCcTBEHHOW AEeATEeNIbHOCTY;

e cobntogatb HOpMbl NYHBAMYHON peyn, pernameHT B MOHOI0re U AUCKYCCUU
B COOTBETCTBMM C KOMMYHUKATUBHOM 3a434el;

® BbICKa3blBaTb M 0OOCHOBbLIBAaTb MHeHMe (CyXKAeHwe) W 3anpawunBaTb
MHEHMe NapTHepPa B paMKax Ananora;

® pPUMHUMATb pelweHne B XO04e JAunanora W COrnacoBbiBaTb €ro  C
cobecegHUKOM;

® C034aBaTb NMUCbMEHHbIE «KAULWMPOBAHHbIE» UM OPUTMHA/bHbIE TEKCTbl C
MCNO/Ib30BaHMEM HEOBXOANMbIX peYEBbIX CPEACTB;

® 1Ccno/ib30BaTb BepbanbHble cpeacTBa (cpeacTBa /0rMYecKon cBsA3W) ana
BblAENEHUA CMbIC/I0BbIX 6/10KOB CBOErO BbICTYN/EHUS;

® KCnoNb3oBaTb HeBepbanbHble CpeacTBa WAM  HarfagHble MaTepuansl,
noArotosneHHble/0TobpaHHbIE NOA4 PYKOBOACTBOM YUMTENS;

® fnenatb OUEHOYHbIA BbIBOA4 O [AOCTUMEHUM LENM KOMMYHMKaLMu
HENOCPeACTBEHHO NOCAE  3aBEPLIEHUS  KOMMYHMKATMBHOTO  KOHTAaKTa MU
ob60oCcHOBbIBATH €rO.

13. dopmupoBaHMe U  pa3BUTME  KOMMETEHTHOCTM B  obnactu
MCNONb30BaHMA MHPOPMALUNOHHO-KOMMYHUKALMOHHbIX TEXHONOMMN (pganee —
NKT). Oby4atowmimnca CMoXKeT:

® Le/IeHanpaBNeHHO WMCKaTb M MCNOAb30BaTb MHPOPMALMOHHbIE PEecypchbl,



HeobxoaMMble ANA peweHna yd4ebHbIX M NPaKTUYEeCKUX 33434 C NOMOLLbHO
cpeacts UKT;

e BbiOMpaATb, CTPOUTbL M WCMNONb30BaTb ALEKBATHYIO WHPOPMALMOHHYIO
Mmoenb ANA nepegavymn CBOMX MbICIEN CPeACcTBaMMU eCTECTBEHHbIX U POPMANbHbIX
A3bIKOB B COOTBETCTBUMU C YC/IOBUAMM KOMMYHUKALLUW;

® BblAeNATb MHPOPMALMOHHDLIA acneKkT 3a4ayu, ONnepupoBaTb AaAHHbIMU,
NCNo/1b30BaTb MOAe b pelleHna 3a4a4m;

® 1CN0/1b30BAaTb KOMMbIOTEPHbIE TEXHONOIMMK (BKAOYAA Bbl6OP afeKBaTHbIX
33434e MHCTPYMEHTa/IbHbIX NPOrpaMMHO-annapaTHbIX CPeacTB U CepBUCOB) ANA
peweHna MHPOPMALMOHHBIX U KOMMYHMKALMOHHbBIX Y4ebHbIX 33a4ay, B TOM
yucne: BblMMCNEHNE, HANUCAHME A0KNAA0B, pedepaTos, CO34aHME Npe3eHTaLMN U
Aap-;

® MCNO/1b30BaTb MHGOPMALMIO C YY4ETOM ITUYECKMX U MPABOBbIX HOPM;

® Cc034aBaTb MHPOPMALMOHHbIE pPecypcbl pPa3HOro Tuna M ANA  PasHbIX

ayauTopuUn, cobnogatb MHGOPMALMOHHYIO rUrneHy n npaBuna
nHPopmaumoHHoM BezonacHOCTH.
npeomMmemeHesie:

® UMETh MPEACTABICHUS O MaTeMaTMKE KaKk O METOJe [O3HaHUs
JNENCTBUTEIIBHOCTH, MO3BOJIAIONIEM ONUCHIBAaTh U MU3Yy4aTh PEAJIbHbIE MPOLIECCHl U
SABJICHUS;

e paboTaTh C yueOHBIM MAaTEMATUYECKUM TEKCTOM (aHATM3UPOBAThH, U3BJICKATh
HEOOXOUMYI0 HMH(POpPMAIIMI0), TOYHO M TPAMOTHO BBIpaXaTh CBOM MBICIH C
OPUMEHEHHEM MAaTE€MAaTH4YeCKOM TEPMUHOJIOTUA W CHUMBOJMUKH, TPOBOJUTH
KIaccuuKaIym, JIOTMYECKHe OOOCHOBAaHMS, J0Ka3aTeIbCTBA MAaTEMaTUYECKHUX
YTBEPKICHUN;

® BJIAJICTh T€OMETPUUYECKUM SI3bIKOM; Pa3BUTHE YMEHUS UCIOJIb30BATh €T0 JJIs
ONMCAHUsA TNPEIMETOB OKPYKAIOLIETO MHpPA; pa3BUTHE MPOCTPAHCTBEHHBIX
NpE/CTaBICHUH, W300pa3UTENbHBIX  yYMEHHH, HAaBBIKOB  T'€OMETPHUECKHUX
IIOCTPOEHHU;

® UMETh CHCTEeMAaTHYECKHE 3HAHUS O IUIOCKMX (UTypax U UX CBOWCTBAX,
MPEJICTABICHUN O NPOCTEHMIINX IPOCTPAHCTBEHHBIX TENAX; PA3BUTHE YMEHUU
MOJICJIMPOBAHUSL PEAJbHBIX CUTyalHH Ha S3bIKE TE€OMETPUHU, HCCIIEIOBAHUA
IIOCTPOEHHOW MOJIENIM C MCIIOJb30BAHUEM T€OMETPUYECKUX IOHITUU U TEOPEM,
amnmnapara ajareOphbl, pelIeHUs] TEOMETPUUECKUX U IPAKTUUYECKUX 3a]1ay;

® IPUMEHATH W3YUYECHHBIC MOHITHUSA, PE3YJIbTAThl, METOBI Ul PELUICHUS 3a]a4
MMPAKTUYECKOTO XapakKTepa M 3aJa4 U3 CMEXHBIX JTUCUUIUIAH C MCIOJIb30BAHUEM
Mpu HEOOXOJAMMOCTH CHPABOYHBIX MAaTEPHUAOB, KOMIBIOTEpPA, MOJIb30BATHCS
OLIEHKOM M MPUKUJKON IIPU MPAKTUYECKUX PaCUETax;

e 00s1a1aTh UHGPOPMAITMOHHOMN U AITOPUTMUUYECKON KYJIBTYpPOH.



CopeprkaHue yyebHoOro npegmerta

JJieMeHThI TEOPUU MHOKECTB 1 MATEeMaTHUYECKOM JIOTUKH
CornacHo ®rOC ocHoBHOro obuwero obpa3oBaHMA B KypC MaTeMaTUKMU

BBeAdeH pa3aen «Jlornkar, I-(OTOprl\;I He npeanosiaraet 4oNO/IHUTENbHbLIX YaCOB Ha
n3ydyeHnMn U BCTpPpaMUBaAeETCA B pPa3/idHble TemMbl KypCOB MATEMATUKU U
npegpapAaeTtca O3HakKoMneHNEM C IN1EMEHTaMN TEOPUN MHOMKECTB.

MHoXecTBa M OTHOLWWEHUA MeXXAY HUMU

MHOeCTBO, Xxapakmepucmu4yeckoe c8olicmeo MHOMECMBd, 3NeMeHT
MHOMECTBa, Mycmoe, KOHe4YyHoe, becKoOHeyHoe MHoMecmeo. [oAMHOMKeCTBO.
OTHOLWWEHMEe NPUHAANEKHOCTU, BKAOUYEHUS, PABEHCTBA. J/IEMEHTbl MHOXECTBa,
cnocobbl 3a4aHUA MHOMECTB, PACrO3HABAHUE MOOMHOMECms8 U 3/1eMeHmMos
MOOMHOMECME C UCMN0/1b308aHUEM Kpy208 Ilinepa.

Onepa UMNUN Haa MHOXeCTBaMM

MepeceyeHne U o0b6bEAUHEHME MHOXECTB. Pa3HOCmMb MHOMecms,
donosiHeHUe MHoxcecmea. MIHmepnpemauyusa onepayuli Had MHoxcecmeamu ¢
nomouwjbto Kpyzoe Jlinepa.

neMeHTbl IOTUKU

OnpepgeneHuve. YTtBepAaeHuA. AKCMOMbI U Teopembl. [OKa3aTenbCTBo.
[OKa3aTenbCcTBO OT MNpPOTUBHOro. Teopema, obpaTHas pgaHHOW. [pumep w

KOHTpNpumep.

Bbicka3biBaHUA

MCTUHHOCTb M NOXHOCTb  BbICKasblBaHUA. (/10dKHble U  npocmele
8bICKA3bI8aHUA. Orepayuu HAO 8bICKA3bIBAHUAMU C UCM0/1b308GHUEM /102U4ECKUX
CB8A30K: U, UsU, He. YC/108Hble 8bICKA3bI8AHUA (UMMAUKAYUU).



I'eomerpuyeckue purypni
duUrypbl B reomeTpumn U B OKpYKalowem mupe

FeomeTpuyecKas ourypa. dopmurpoBaHme npeacTaBAeHN o

MeTanpeaMeTHOM NOHATUMN «purypa».

To4yKa, /NMHUA, OTPE3OK, NpAmas, Ay4, NOMaHasA, MAOCKOCTb, Yron,

BucceKkTpuca yrna u eé cBoncTBa, BUAb! Yr/10B, MHOTOYTONbHUKW, KPYT.

OceBasi cuMmeTpua reomeTpuyeckux oéuryp. LleHTpanbHaa cummeTpus

reomeTpuyeckunx duryp.

MHOroyronbHuKu

MHOroyronbHuUK, ero snemeHTbl W ero cBoMCTBa. Pacno3HaBaHue
HEeKOTOPbIX MHOrFOYro/ibHUKOB. BbirnyKablie U HeablnyKnable MHO20Y20/bHUKU.

lNpaBnnbHble MHOTOYro/IbHUKMW.

TpeyronbHWKN. BbicoTa, mMmeamaHa, 6ucceKTpuca, CpeaHAaa  INHUA
TpeyronbHWKa. PaBHOOeapeHHbI TPeyrofbHUK, €ero CBOWCTBA M MPWU3HAKMU.
PaBHOCTOPOHHUI TPeyroabHMK. MNPAMOYroabHbINA, OCTPOYro/ibHbIN, TYNOYroNbHbIN
TPeyronbHUKWU. BHewwHWe yrabl TpeyronbHWKa. HepaBeHCTBO Tpeyro/bHMKa.

YeTblpéxyronbHMKKN. Mapannenorpamm, pomb, NpsMOYronbHWK, KBaaparT,
Tpaneuyus, paBHobeapeHHas Tpaneuusa. CBOMCTBA M NPU3HAKKU Napaiienorpamma,

pomba, NpAMOYro/sibHMKa, KBagpaTa.

OKpYXHOCTb, Kpyr

OKpYHOCTb, KPYr, UX 3/1eMeHTbl U CBOWCTBA; LeHTPa/ibHble WU BMUCAHHblE
yrabl. KacatenbHaa U CeKywaa K OKPYXHOCTM, ux cseolicmeda. BnucaHHble wu
OMUCAHHbIE OKPYXKHOCTU ANA TPEYroNbHUKOB, Yemblpéxy20/1bHUKO8, MpasusbHbIX

MHO020)Y20/1bHUKOS.

FeomeTtpuueckue ¢purypbl B npocTpaHcTee (06bEémHbIe Tena)



MHO202paHHUK U e20 3nemeHmol. Ha38aHUA MHO202PAHHUKO8 C PA3HbIM
MOAMOHEHUEM U KOUYecmeom 2paHel. lNepBuyHble NpeacTaBAeHUA O NMpamuae,
napannenenunege, npusme, chepe, wape, UMANHAPE, KOHYCE, NUX dEMEHTaAX U
NPOCTENLLINX CBOMCTBAX.

OTHoLIeHUA
PaBeHcTBO duUryp

CBoWCTBa paBHbIX TPEYronbHUKOB. NpM3HaKM paBeHCTBa TPEYroNbHUKOB.

MapannenbHOCTb NPAMbIX

MpW3HaKM U CBONCTBA NapanfiefibHblX NPAMbIX. AKCUOMA napasnsaensHocmu
Esknuoda. Teopema Paneca.

MepneHgUKynApHbie NpAMble

Mpamon yron. [lepneHAMKynAp K npAamon. HaKnOHHaA, npoekyuus.
CepeauHHbIN  nepneHAMKYNAp K  OTpesKy. (Csolcmea U  NpU3HAKU
neprneHOUKynapHocmu.

Modobue

lMponopyuoHanbHble ompe3Ku, nodobue gueyp. No0obHble Mpey20osbHUKU.
lMpu3Haku nodobus.

B3aumHoOe pacnonoxeHue npamoit U OKPYHKHOCTU, 08YX OKpyHHocmel.

HN3MepeHus M BLIYUCICHUS
BennuynHbl

NMoHATMe BenuyuHbl. OnuHa. MN3mepeHune pgnuHol. EaMHUUbl M3mepeHuUa
ONVHbL. BennyunHa yrna. [pagycHaa mepa yraa.

MoHATME O nowaan nAocKon oéurypol M eé cBoucTBax. M3mepeHwne
naowagen. EAMHMUBI n3mepeHma naowaamn.



MpeactaBneHne o6 o6BLEME M ero cBoKcTBax. M3mepeHune o6BEMA.
EanHMUbl n3mepeHna o6 bEMOB.

Vl3mepe|-| nAa N BblMUCNEHUA

NHCTPYMEHTbI ANA U3MEPEHUN U MOCTPOEHWNIN; U3MEPEHNE N BblUUC/IEHME
Yyrnos, ANvH (pacctoAaHuiA), naowaaei. TpuroHomeTpuyeckme GpyHKLUU OCTPOro
yrna B NpsAMOYrosibHOM TpeyrosbHuUKe Tpu2oHomMempuyecKue yHKUUU myrnozo
yena.  BbluMcneHMe  3N1EMEHTOB  TPEYrosibHUKOB  C  MCMNONb30BaHWEM
TPUrOHOMETPUYECKUX  COOTHOWEHUIK. Dopmynbl  nNaowaaM  TpPeyronbHUKa,
napannenorpamma WM ero 4YacTHbiX BUAOB, GOPMYNbl A/IMHBI OKPYMKHOCTU W
naowaaun Kpyra. CpaBHeHMe W BbluucneHune naowagnen. Teopema Mudaropa.
Teopema cuHycos. Teopema KOCUHYCO8.

PaccTtosaHua

PaccToaHMe mexay ToudKamu. PacctoaHMe OT TOYKM A0  NPAMOWN.
PaccmosHue mexdy gpueypamu.

I'eomeTpryeckue MOCTpOEHUs
feomeTpuyeckme NOCTPOEHMA ANA UANKOCTPALUN CBOMUCTB reoOMeTpUYecKnx

oduryp.

MHCTPYMEHTbI  ANA  NOCTPOEHMUN:  UMPKYAb, JINHENKA,  Yro/IbHUK.
lMpocmeliwue nocmpoeHua YupKynem u sauHelKkol: nocmpoeHue bucceKmpucsi
yena, nepneHouUKynapa K npamod, yena, pagHo20 0aHHOMY,

[MocmpoeHue mpey20ab6HUKO8 N0 MPEM CMOPOHAM, 08YM CMOPOHAM U
yeny mexoy HUMU, CMOPOHe U 08YM npuaexcawjum K Hell yanam.

JeneHue ompe3ka 8 0aHHOM OMHOWeEHUU.
I'eomeTpuyeckue npeodpazoBaHus
MNpeobpasoBaHusa

MoHATMe npeobpasoBaHuA. MpeacTaBneHne o metTanpeameTHOM MOHATUM
«npeobpasoBaHue». llodobue.



ABsuxkeHua

OceBaa M UEHTPaNbHAA CUMMMETPUA, 10BOPOM U NapassnenbHsili nepeHoc.
KombuHayuu osuxceHul Ha nao0cKkocmu u ux ceolicmaa.

BeKTOopbl M KOOPAMHATHI HA MJIOCKOCTH
BekTopbl

lNoHATHe BeKTOopa, ,D,EVICTBMH Had BEKTOPamu, NCNoJib30OBaHUE BEKTOPOB B
¢M3I/1I-(e, pPassIoxeHue eekKmopa Ha cocmasrnAarwue, CKasnAapHoe I'IpOU33€d€HU€.

KoopauHatbl

OCHOBHblEe MOHATUA, KOOPOUHAMSbLI B8EKMOPd, pPACCMOAHUE MeHoy
mouykamu. KoopduHamel cepeduHbl ompe3Ka. YpasHeHuUs guzyp.

[MpumeHeHue 6eKMopo8 U KOoOpOuHaAmM 078 peweHusa npocmeliwux
2eomempu4ecKux 3a0ay.

UcTtopna matemaTtuku

Bo3HUKHOBEHUe MmameMamuKu KaK HayKu, amarisl eé passumus. OCHoBHble
pasdenb/ mamemamuku. BblaGI'OLL{UECFI mMamemamuKku U UX 8Ksaa0 8 passumue

HayKuU.

lMoseneHue  memoda  KoopouHam,  0380440We20  nepesooumse
2eomempu4eckue obvekmeol Ha A3bIK aneebpeol. P. Aekapm, 1. ®epma. Mpumepsi
Pa3aUYHbIX cucmem KoopouHam.

Om 3emnedenusa K eeomempuu. lMugazop u e2o wkona. Panec, Apxumeo.
llnamoH u Apucmomens. [locmpoeHue npasusibHbIX MHO20Y20/1bHUKOS.
Tpuccekuyus yena. Keadpamypa Kpyzaa. Yo0esoeHue Kyba. Wcmopusa uyucaa T
3o0nomoe ceyeHue. «Hauana» Eeknuda. J1 3iinep, H.N./lobauyescKkuli. cmopus
namoao nocmysaama.

Feomempua u  uckyccmeo. [eomempuyeckue  3GKOHOMepHOCMU
OKpyXMcarouje2o Mmupa.



AcmpoHomusa u eeomempusd. Ymo u Kak y3Haau AHakcazop, IpamocgeH u
Apucmapx o pasmepax JlyHel, 3emau u ConHua. PaccmoaHusa om 3emsau 00 JlyHel
u ConHya. N3mepeHue paccmosHua om 3emau 0o Mapca.



TemaTuueckoe nnaHupoBaHue

c onpeaeneHMem OCHOBHbIX BUA0B yue6HOM AeATeNIbHOCTU

TemaTnyeckoe nNnaHMpoOBaHWE peanusyeT OAMH U3 BO3MOXKHbIX NOAXOA0B K pacnpefesieHuto n3y4aemoro martepuana
IMHUN y4ebHo-MmeTogmuecknx komnnekcos (YMK) «FeomeTpus» (aBTopbl: ByukoE.B, Mep3nak A.l. n gp.)

OHO He HocuT 0683aTenbHOro XapakKTepa U He HUCKAKYaEeT BO3MOKHOCTEN WHOrO pacnpeneneHna coaep*aHuAa.

CoctaButenu paboumx nporpamm MOryT MO CBOEMY YCMOTPEHUIO CTPYKTYpUpPOBaTb Yy4ebHbIi maTepuan, onpeaensitb
noc/sie0BaTeIbHOCTb €ro U3y4eHus, paclumpeHuns obbema cogepkaHums.

B npumepHOM TemMaTMYEeCKOM MNAHMPOBAHWUWU pPasheNbl OCHOBHOMO coAepyKaHus pas3butbl Ha y4yebHble Tembl B
noc/sie0BaTeIbHOCTM UX U3yYeHMA No yyebHUKy FeomeTpua. 7-9 Knaccol



7 Knacc

TemaTnyeckoe nnaHUpoBaHue

conpegeneHnem oCHOBHbIX BUAOB yqe6|-|oﬁ AeATeNbHOCTU

TemaTuyeckoe NNaHMpPOBAHME peanu3yeT OAMH M3 BO3MOXKHbIX NOAXOAO0B K pacnpeneneHuto M3yd4aemoro matepuana
NINHUU y4ebHO-meToamueckux komnnekcos (YMK) «Feometpua» (astopbl: Mep3nak A.l, MonoHckui B.6. n ap)

B npumepHOM TemaTMYECKOM MNNAHUMPOBAHMM pas3fenbl OCHOBHOMO coAeprkaHus pas3buTtbl Ha ydyebHble Tembl B
nocnenoBaTeNIbHOCTM UX U3yYeHUA No y4ebHuky FeomeTtpusa. 7 K. : yueb. ana obuweobpasoBaTt. opraHu3aumnii € NpUA. Ha
3NeKTPOH. HocuTene/ [ Mepsnsak A.T, MonoHckuit B.6. u ap.]. — - M.:BeHTaHa- Mpad,2017r.-192 c.:un.



7 Knacc

Homep HanmeHoBaHue OcHoBHoe Konunuectso
rnasbl/ rnasbl/naparpada cogeprkaHue Yyacos
naparpada
lnasa | MpocTenwne reometpuyeckne oéurypol n mux | 13
CBOMCTBA
1,2 Toukn wn npamble. | [eomeTpumyecKkas 3
OTpesku 7 ero | purypa.
ONNHa. dopmmpoBaHue
3 JNlyy.Yron.NamepeHue | npeactaBneHunm o|2
Yrnos. meTanpeameTHOM
4 CmexKHble M | NOHATUM «oburypa». | 3
BEPTUKANbHble yrabl | TOYKa, NINHUA,
5 MNepneHANKYyNAPH OTpe30K, NpAamasn, Ny, | 3
ble npAMble NJOCKOCTb, yron,
buccekTpuca yrna n eé
6 AKcuombl CBOMCTBA BMAbl YI/10B
NoHATME  BeAUYUHbI. |1
OnnHa. N3mepeHue
ONHbI. EanHunubl
n3mepeHuA ONNHbI.
KoHTponbHas paboTta Ne 1 BennunHa yrna. | 1
[pagycHaa mepa yrna.
UHCTpYyMeEHTDI AnAa
N3MEPEHUN,

n3mepeHune "




BblYMC/IEHNE yrnos,
OJWVIH (paccTosHun).
Mpamon yron.
MepneHAMKynApHbIe
npamble. Ceolicmea u
MpPU3HaKuU

neprneHOUKynapHocmu.
[TepienaguKyIsip K
npssmoii.  Haxnonnas,
MPOEKIUs
.Onpenenexue.
AXCHOMBI
Bo3HukHoseHuUe
mamemamuKu KakK

HayKu, amanel  eé
pazsumus. OCHOBHble

pasoensi
mamemamuKku Om
3emneodenus K
2eomempuul.

«Hayana» Esknuda.

FnaBsa ll

TpeyronbHUKN

17




PaBHble
TPEYroNbHUKM.
BbicoTa, MepmuaHa,
bucceKkTpuca
TPEeyrosbHUKa.

MepBbli U BTOPOWM
NPWU3HaKM paBeHCTBA
TPEeyronbHUKOB

PaBHOGeApPEHHbIN
TPEYroNnbHUK U ero
CBOMCTBA.

10

Mpn3HaKku
paBHobeapeHHOro
TPeyrosbHUKa

TpeyronbHUKW.
CsolicTBa paBHbIX
TPeyronbHUKOB.
Npun3Hakn paBeHCTBa
TPeyro/sbHMKOB.
CepeguHHbIN
nepneHAnKynap K
OTPE3KY. Teopembil.
[oKa3aTenbCTBO.
BobicoTa, MmegmaHa,
bucceKkTpuca
TpeyroabHuKa.
PaBHObOeapeHHbIN
TPEYroNbHWUK, ero
CBOMCTBA W MPU3HAKMW.
PaBHOCTOPOHHUI
TPeyroibHuK.
MpAMOYronbHbIN,
OCTPOYrO/ibHbIN,
TYMNOYrONbHbIM
TPeyrosbHUKU
Onpenenenue.




11
TpeTtni NpU3HaK
paBeHCTBa
TPEYyrosbHUKOB

12 Teopembl

AKCHOMBI U TEOPEMBI.
Jloka3aTeabCTBO OT
npotuBHOro. Teopema,
oOpatHas JTAHHOM.
[Ipumep u KOHTpHpH-
Mep

PeweHwne 3apa4 1
KoHTponbHaa paboTta Ne 2 1
lnasa lll MNapannenbHble npamble .Cymma  yrnos | 15

TPeyrosbHUKa




13

MNapannenbHble
npAmMmble

14

MNpun3Haku
napannenbHoOCTH
ABYX NPAMbIX
MATbIK nocTynaT

EBknunpa

15

CsomcTBa
napannenbHbIx
NPAMbIX

16

Cymma yrnos
TpeyronbHUKa

MapannenbHOCTb
npambiX. [pU3HaKn wu
CBOMCTBA
napannenbHbix
NPAMbIX. AKCMOMBI.
Akcuoma
napasnnenbHocMu
Esknuoda.
Boidarowuecs
mMmamemamuKku U UxX
8Kn1a0 8 paszsumue

HayKu.
H.N.JTobavescKud.
Ucmopus namozo
nocmyaama.

BHewHne yribl

TpeyronbHMKa.Cymma
YrnoB TpeyroabHWKa
HepaBeHcTBO
TPeyrosbHMKa




17 MpAMOYronbHbIN
TPEeyronbHUK

18 CsoWcTBa
NPAMOYrosibHOro

TpeyronbHUKa

MpAMOYro/ibHbIN
TPEeyroNbHUK
CsolicTBa
NPSAMOYro/ibHOro
TpeyronbHuKa




PeweHue 3agau

KoHTponbHasA paboTta Ne 3 1

lnhaBsa IV OKpy*HOCTb U Kpyr. NeomeTpuyeckmne | 16
NOCTPOEHMA.

19 I'eomeTpuueckoe OKpy>XHOCTh U | 2
MECTO TOYEK | KPYT. enTp,




.OKpyXHOCTb U
Kpyr

20

21

HekoTopsble
CBOWMCTBA
OKPYXHOCTH
.KacatenbHaa K
OKPYXHOCTW.

OnucaHHas n
BNMCaHHanA
OKPYXHOCTH
TpeyronbHMKa

22

3apaumn Ha
NnoCcTpoeHue

paauyc, AgUaMmeTp.

Hyra, xopJaa.
Cektop,  CEerMeHT
Kacarenpnas 51
ceKyas K
OKPY>KHOCTH, ux
CBOMCTBA.
OKpyKXHOCT®b,

BITMCAHHAS B
TPEYroibHUK, U OK-
PY>XHOCTb, omu-
CaHHas OKOJIO

TpeyroiabHuka. Teo-
PEMBI O CYIIECTBO-
BaHUM OKPYKHOCTH,

BIIMCAHHOM B
TPEYTroJIbHUK, n
OKPYXHOCTH, OIH-
CaHHOM O0KOJIO

TPEYroJbHUKA.




23 MeTopg,
reomeTpuyecKmnx
MEeCT TOYeK B
3a4a4ax Ha
NoCTpOEHue.

PeweHwne 3apa4

KoHTponbHasa paboTta Ne4

I'eomeTpuueckue
MOCTPOCHHUS TUISt
WJUTIOCTpaIuu
CBOMCTB
FEOMETPUUECKUX
duryp.
NHCTpyMeHTBI 7151
IIOCTPOCHUN:
UPKYJb, JIMHEWKA,
YTOJBHUK.
IIpocmeriwue
nocmpoeHus
YupKynem u
JIUHEUKOU.:
nocmpoenue
buccekmpucsl yana,
NepneHourynapa K
npAMOL, yena,
PABHO20  OAHHOMY,
OejleHue  ompesKa
nonoiam
Ilocmpoenue
Mpey2oibHUKO8 No
MmpeéM  CMOPOHAM,
08YM CMOpPOHAM U
Vemy mextcoy HUMU,
CMOpoOHe U  08YM
npuIedcauum K Hel




NosTOopeHue

NToro

yenam.

Henenue ompesxa 6
OQHHOM

ONMHOWEHUU.

68




8 Knacc

Homep HanmeHoBaHue OcHoBHOe copepxaHue Konunyectso
rnasbl/ rnasbl/naparpada Yyacos
naparpada
lhasal YeTblpexyronbHUKN 25
1 YeTblpéXyronbHUK n ero 2
3/1eMeHTbI .
YeTbIpEXYronbHUKMN. MNapannenorpamm, pomb,
2 MNapannenorpamm .CBOICTBa | NPAMOYIrO/NIbHUK,  KBagpaT, Tpaneuusa, paBHobeppeHHas 2
napansienorpamma. Tpaneyma. CBOMCTBA M NPU3HAKM Mapannenorpamma, pomba,
NPAMOYronbHWKa, KBaApaTa.
3 Mpu3HaknM napannenorpamma. 3
LeHTpanbHble © BNWCaHHbIe Yyrabl. BnucaHHble u
OMNUCaHHble OKPYXHOCTH ona TPeyronbHUKOB,
4 MpAMOYronbHMK YemobIpPEXY20/1bHUKOS . 2
5 Pomb. 2
6 KBagpaTt 2
KoHTponbHasa paboTta Nel 1
7 CpeaHAA NUHUA TPeyrosibHUKA 2




8 Tpaneuymna 4
9 LleHTpanbHble 1 BNIUCAHHbIE YIAbl 2
10 OnuncaHHble 1 BAUCAHHbIe 2
OKPYKHOCTU YETbIPEXYrONbHUKA
KoHTponbHaa paboTta Ne 2 1
nhaBa 2 MNopobue TpeyronbHMKOB 12
11 Teopema ®aneca. Teopema o Teopema daneca. 3
NPOMOPLMOHANbHbIX OTPEe3KaX
lMponopyuoHanbHble  ompe3ku, nooobue  ¢uayp.
12 Moaob6Hbie TPeyroNbHUKK [ModobHeble mpey20sbHUKU. Mpu3Haxku nodobus. 1




13 MepBblt  npu3Hak  nopobus | Panec,Apxumes 3
TPeyronbHUKOB
14 Bropotr u Tpetunh npu3HaKu 3
noaobua TpeyronbHMUKOB
NosTOpeHue 1
KoHTponbHaAa paboTta Ne 3 1
lnasa 3 PelwweHne NpAMOYro/ibHbIX TPEYro/ibHUKOB 15
15 MeTpuyeckne cooTHoweHuna B | MeTpuyeckme COOTHOLWEHUA B MPAMOYrONbHOM TPEYrosibHUKe 2
NPAMOYro/IbHOM TPeyrosbHUKe.
Teopema Mudaropa
16 Teopema Mudaropa. 4
KoHTponbHasa paboTa Ne 4 1
17 TpuroHomeTpuyeckme ¢GyHKUNMU 3
TpuroHomeTpuyeckue bYHKUMM oCTporo yrna B
OCTPOro yraa npAMOYronbHOro
NPAMOYroNbHOM TpeyroabHUKe BbluncneHne snemeHTOB
TpeyroabHUKa.
TPEYroNbHUKOB C WCMNO/Ib30BaHMEM TPUTOHOMETPUYECKUX
18 PeweHune NPAMOYTO/IbHbIX coomomemﬁ.l‘lmcbarop M ero wkKona. 3
TpeyronbHUKOB.
NosTOpeHue




KoHTponbHas paboTta Ne 5 1
lnhasa 4 MHoroyronsHuku.lMnowanb 12
MHOTrOYrosibHUKa.
19 MHOroyronbHuMKH MHOroyronbHMK, €ro 31emMeHTbl W  ero  CBOMCTBa. 1
Pacno3sHaBaHWe HEKOTOPbIX MHOrOYroNbHWKOB. Bbinyknvle u
20 MoHATHe naowaaun 1
HeablnyKsble MHO20Y20/1bHUKU
MHOroyronbHuka.llnowaab
MHOTrOYro/sibHUKa. MoHATME O naowagn nNAOCKOM Gurypbl M e€ CBOMCTBAX.
N3mepeHune nnowaaen. EAMHMLBI n3mepeHns naowaau.
21 MNnowaab napannenorpamma 2
dopmynbl Naowagn TpeyroabHUKa, napannenorpamma u ero
22 MNnowanb TPEyrosbHMKa o 3
YacTHbIX BUA0B . CpaBHEHWE U BblYUCIEHME NaoWwaaen
23 MNnowagb Tpaneuuu 3
NosTOpeHue 1
KoHTponbHasa paboTta Ne 6 1
MoBTopeHue. PeweHne 3aga4y. UToroBasa KoHTpoabHas paboTa 4
UToro 68




9 Knacc

Homep HanmeHoBaHue OcHoBHOEe cogeprKkaHue Konunyectso
rnasbl/ rnasbl/naparpada Yyacos
naparpada
lnasa IX BekTopbl 8
1 MoHATMe BEeKTOpa MoHATME BeKTOpa, AEWCTBMA  Hag, BEKTOpPaMM, WCNO/b30BaHue 2
BEKTOPOB B @u3nke. [IpumeHeHue 8eKkmopos 014 peweHusn
2 CnokeHue 1 BblYUTaHUE . 3
npocmetiwux 2eoMempu4ecKux 3a0au.
BEKTOPOB
3 YMHOX€eHMe BEKTOopa Ha 3

ymncno. NpmumeHeHune
BEKTOPOB K peLleHuto
3a4a4




lnaBa X MeToa KoopAuHaT 10
1 KoopauHaTbl BeKTopa PasznoxceHue eekmopa Ha cocmasndroujue. OCHOBHbIE MOHATUA, 2
- KOOpOUHaMbI ~ 8€KmMopa,  paccmosHue  Mexwoy  MOYKAMU.
2 MpocTenwne 3agaumn B 2
KoopouHamesi cepeduHbl ompe3Ka. YpasHeHuA ¢uzyp. BlammHoe
KOoopAuHaTax .
pacnonoxeHue 0syx OKpywHocmel. [loaeneHue memoda

3 YpaBHEHWE OKPYXKHOCTK | KOOpOUHAM,  10360/A0WE20 epesodums  2eomempuvecKue 3
M NpAMON 0bvekmol Ha A3blK anzebpeol. P. [exkapm. [Mpumepbl pasnuyHbsix

cucmem KoopoOuHam.

PeweHwne 3apa4 1

KoHTponbHaAa paboTta Ne 1 1

nasa Xl CooTHOWeEHNE MexKay CTOPOHaMM W yrnamu TpeyronbHuKa. CKanAapHoe npousseneHue 11
BEKTOpOB

1 CuHyc, KOCUHYC, | ThuzoHOMempu4eckue GpyHKUyuu mynoz2o yana. KoopOuHamel 3
TAHTEeHC, KOTAHreHc yrna | gekmopa. Popmynbl naowaamn TpeyronbHuKa, Teopema CUHycos.

2 CooTHoweHne mexay Teopema KocuHycos. BbluncneHne 31eMeHTOB TPeyrosbHUKOB C 4
CTOPOHAaMU U yrnamm MCNONb30BAaHMEM TPUTOHOMETPUYECKMX COOTHOWEHUN. CKansapHoe
TpeyroabHMKa npoussedeHue. ACmMpoHOMUA U 2eomempusa. Ymo u Kak y3Hanu

AHakcazop, SpamocgeH u Apucmapx o pasmepax JlyHel, 3emau u
3 CkanapHoe 2

npomn3iseaneHune

ConHya. PaccmoaHusa om 3emau 0o JlyHel u ConHua. NamepeHue




BEKTOpPOB paccmosaHua om 3emau 0o Mapca.
PeweHue 3apau 1
KoHTponbHaAa paboTta Ne 2 1
lnasa Xl JNVHa OKPYXHOCTU M NAoWaab Kpyra 12
1 MNpaBunbHbIE MpaBuabHble  MHOrOYrosibHWUKWU.  BrnucaHHble W ONUCaHHbIe 4
MHOTOYro/IbHUKU OKPYXHOCTU ANA 1pasusibHbIX MHO020y20/1bHUKOB. OKPYXHOCTb,
Kpyr. X anemeHTbl n cBomcTBa. Popmynbl AANHbI OKPYKHOCTU U
2 AnnHa OKpy*KHOCTU K 4
naowaamn Kpyra. Keadpamypa kpyaa. Uicmopusa 4yucaa 1. 3010moe
naowaab Kpyra
cedyeHue. [TocmpoeHue rnpasusbHbIX MHO20Y20/1bHUKO8. [eomempus
PelweHune 3aaau U ucKkyccmeo. eomempuyecKkue 3aKOHOMEPHOCMU OKPYyMarouje2o 3
mupa
KoHTponbHasa paboTta Ne 3 1
fnasa XIll | ABuxKeHuns 8
1 MNoHATHe aBuXKeHuA AsuxeHuna. OceBaAa M UEHTpPasbHaa CMMMETpUA, rnosopom U 3
- napasnnensvHoili nepeHoc KombuHayuu 08uxeHuli Ha nNaA0CKocmu u
2 MNapannenbHbin . 3
ux ceoucmaea.
nepeHoc 1 NOBOPOT
PeweHwne 3apay 1




KoHTponbHas paboTta Ne 4

lnasa XIV | HayanbHble cBeaeHUA N3 cTepeomeTpumn 8
1 MHororpaHHMKM MnockocTb. MHO0202pAHHUK U €20 3nemeHmsl. HazeaHus 4
MHO202PAHHUKO8 C PA3HbIM MOMOHEHUEM U KOAUYECMBOM 2paHEU.
2 Tena w“ noBepxHOCTH 4
MepBuYHbIE NpeAcCTaBAeHMA O  NUpamuge, napannenenuvnege,
BpaLLeHMA
npusme, coepe, wape, UMANHAPE, KOHYCE, UX 3NEMEHTax W
npoctenwmnx ceoucTBax. [lpeactrasneHne o6 ob6béme U ero
csomcTBax. M3mepeHne obvEma. EamMHULbl M3mepeHna o6bEMOB.
YosoeHue Kyba. 1. ®epma Apxumed. lMnamoH u Apucmomens. /1
Slnep
MoBTOpeHMe. PeweHune 3aga4. MTorosaa KOHTPOIbHaA paboTa 11
UToro 68







OnucaHue yue6HO-mMeTOANYECKOTO

MU MaTepuaNbHO-TEXHUYECKOro obecneueHnsa obpasoBaTe/ibHOMU AeATENbHOCTU

HopmaTunBHble AOKYMEHTbI, NPOrpamMmMHO-MeToaMYeckoe obecneyeHue,
NNOKa/IbHble aKTbl

1. ®epepanbHbIN rOCYyHaPCTBEHHbIM 06pa3oBaTeNIbHOrO CTaHAapTa OCHOBHOrO
obuwero obpasoBaHua (Npmkas MuHobpHaykm PP ot «17» aekabps 2010 roga Ne
1897) c nsmeHeHunamm (npmkas MmnHobpHaykm PO ot «29» gekabpa 2014 roga Ne
1644);

2. MNpumepHaa ocHoBHaA 06pa3oBaTeNbHOM NPOrpamMmbl OCHOBHOFO 06Lero
obpasoBaHuA (peweHne d¢enepanbHoro yyebHo-meToanYeckoro obbveguHeHUs
no obuiemy obpasoBaHuio oT «8» anpena 2015 roga Ne 1/15).

YyebHO-meTOoAMYEeCKME maTepUansl
1. YMK

1.1 TeomeTpua. 7-9 Knacchbl : yueb. ana obuweobpasoBaTt. OpraHM3auUin c Npun.
Ha 31eKTpoH. HocuTene/ /1.C. AtaHacaH, B.®. byTty3os, C.b. Kagomues 1 gp.. — 3-e
nsa. — M : MpoceeweHune, 2014 — 384 c. : nn.

1.2.1 KoHTpobHble paboTbl N0 reomeTpum: 7 Knacc: K y4ebHuky J1.C. ATaHacsAHa U
ap. «feometpua 7 — 9 kKnaccbl» / H.B. MenbHuKoBa. — M.: M3paTtenbctso
«39K3ameH», 2014 - 64 c. : nn.

1.2.2 KoHTpobHble paboTbl Mo reomeTpum: 8 Knacc: K yuebHumky J1.C. ATaHacsAHa U
ap. «feometpua 7 — 9 kKnaccbl» / H.B. MenbHuKoBa. — M.: M3patenbctso
«IK3ameH», 2014 — 64 c. : un.

1.2.3 KOHTpOAbHble paboTbl No reomeTpumn: 9 Knacc: K yuebHuky J1.C. ATaHacaHa U
ap. «feometpua 7 — 9 Knaccbl» / H.B. MenbHuKoBa. — M.: M3paTtenbctso
«9K3ameH», 2014 — 94 c. : un.



1.3.1 Tectol no reomeTpuu: 7 Knacc: K ydyebHury J1.C. ATtaHacsHa u Aap.
«FeomeTpua 7 — 9 knaccbl» / A.B. ®apkos. — M.: U3paTenbctBo «3Kk3ameH», 2014
—144 c.: vn.

1.3.2 Tectbl no reometTpumn: 8 Knacc: K ydyebHmky J1.C. ATtaHacaHa wu gp.
«FeomeTpua 7 — 9 knaccbl» / A.B. dapkos. — M.: U3paTenbcTBo «Ik3ameH», 2014
—110c. : un.

1.3.3 Tectbl no reomeTpun: 9 Knacc: K ydebHuKky J1.C. ATaHacsHa u Aap.
«FeomeTpua 7 — 9 knaccbl» / A.B. dapkos. — M.: U3aaTenbcTBo «Ik3ameH», 2014
—-96c.:un.

1.4. 1 AupaKktnyeckme maTtepuanbl No reometTpun: 7 Knacc: K y4yebHuky J1.C.
ATaHacsiHa 1 ap. «feomeTtpua 7 — 9 knaccbi» / H.B. MenbHuKoBa, .A. 3axapoBa. —
M.: N3paTtenbcTBO «IK3ameH», 2014 - 144 c. : vn.

1.4.2 [AupaKktnyeckme martepuanbl No reometpun: 8 Knacc: K ydyebHuky J1.C.
ATaHacsiHa 1 ap. «feomeTtpua 7 — 9 knaccbi» / H.B. MenbHuKoBa, .A. 3axapoBa. —
M.: N3paTtenbcTBO «IK3ameH», 2014 - 176 c. : nn.

1.5. 1. TeomeTpus: paboyan tetpaap : 7 kn. / J1.C. AtaHacaH, B.®d. bytysos, C.b.
Kagomues u gp.. — M : lNpocseweHune, 2014 - 64 c. : nn.

1.5.2. TeomeTpus: paboyan TeTpaap : 8 k. / J1.C. AtaHacsH, B.®. byty3os, C.b.
Kagomues u gp.. — M : lNpocseweHune, 2014 - 65 c. : nn.

1.5.3. TeomeTpus: paboyan Tetpaap : 9 kn. / J1.C. AtaHacsH, B.®. bytysos, C.b.
Kagomues u gp.. — M : lNpocseweHune, 2014 -49 c. : nn.

2. MeyaTHble nocobuAa

2.1. KoMnnekT AeMOHCTPaUMOHHbIX Tabauy, «feomeTpua. 7 Knacc» K y4yebHUKY
N.C. AtaHacaHa / T.T. Xogor, T.A. Bypmuctposa, A.10. XoaoT. — M.: MpocselleHme,
2014

2.2. Komnnekt Tabnuny «Matematuka. Feometpua. 7-11 Knacc». HarnagHoe
nocobue / M.: CnekTtp-M



3. HOMI'IbI'OTeprIe 7 MHd)OpMaLI,VIOHHO-KOMMyHVII-(aLI,VIOHHbIe cpeacTtea O6y‘-IEHMﬂ

3.1. CD - Auck «Ypoku reometpumn Knpmunna n Medogna»

3.2. CD - Auck «TeomeTpua 7 knacc» / N3patenbctso «1C», cepua: «LLkona»

4. UHGOPMAUMOHHbIE NCTOYHUKM

4.1. http://fcior.edu.ru/ - eanHoe oKHO A0CTyNa K 06pa3oBaTe/ibHbIM pecypcam

[naTa obpawerHma: 17.06.2015]

4.2. http://school-collection.edu.ru — eanHas Konnekuusa UMPpPoBbIX

obpasoBaTenibHbIX pecypcoB [AaTa obpauweHums: 17.06.2015]

4.3. http://www.fipi.ru/ - deaepanbHbIit UHCTUTYT NEAATOTMYECKUX U3MEPEHUIA:

HopMmaTUBHO-NpaBoBana 6a3a O3, oTKPbITbIN baHK 3aaaHMa O (MaTemaTuKa)
[naTa obpawenHma: 17.06.2015]

4.4. http://alexlarin.net/ - MHpopmauMOHHan Noaaep»KKa Npu noarotoske kK 0N

no matematuke [gaTta obpaweHuna: 17.06.2015]

4.5. http://sdamgia.ru/ - obpasoBaTenbHbIN NOPTaN AN NOATOTOBKU K 3K3aMeHaM

[naTa obpawenHma: 17.06.2015]

5. TexHn4yeckune cpeacrtea

5.1 KomnbtoTep

5.2. MynbTumeaminHaa AocKa

6. YuebHO-npakTMyeckoe obopynoBaHme

6.1. AyAuTOpPHaA AOCKA C MarHUTHOM NOBEPXHOCTbIO M Habopom npucrnocobneHni
ANA KpenaeHua Tabamy,


http://fcior.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/
http://alexlarin.net/
http://sdamgia.ru/

6.2. [locKa MarHMTHaA C KOOPANHATHOM CETKOM

6.3. KOMNNEKT MHCTPYMEHTOB K/1IaCCHbIX: IMHENKA, TPAHCNOPTUP, YroNbHUK (309,

602), yronbHuK (452, 459), unmpKkynb

MnaHupyemble pe3ynbTaTbl U3ydeHUs yue6Horo npegmera

BoinyckHuk Hayyurcsi B 7-9
KJjaccax
(1J1s1 ICTMOJIL30BAHUS B
MOBCEITHEBHOM KU3HHU U
o0ecreyeHUs1 BO3MOKHOCTH
YCHEHIHOT O MPOA0JIKEH U
o0pa3oBaHus Ha 0230BOM

BhInyCKHUK MOJIYyYHUT
BO3MOKHOCTh HAYYHThCS B
/-9 knaccax s
o0ecredyeHUs1 BO3MOKHOCTH
YCIEIIHOT 0 MPOAOJIKEeH U
o0pa3oBaHus HA 02a30BOM M
yIrJIy0JIéHHOM YPOBHSX

YPOBHe)
dnemeHTbl Teopumn | - OmnepupoBaTh Ha 0a30BOM | - Onepuposams 2
MHOMECTB M YpOBHE MOHATUSAMHU: | HOHAMUAMU.  ONpeoeneHue,
MaTematuueckoii | MHOKECTBO, AJIEMEHT | meopema, akcuoma,
MHO’KECTBA, TMOJMHOXECTBO, | MHOMCECMEO,
NI0TUKK MPUHAJIC)KHOCTD; Xapaxkmepucmuku
- 3a71aBaTh MHOKECTBA | MHOXMCECmaa, a7leMeHm
MEPEUNCIICHUEM UX | MHOOJICecmaa, nycmoe,
3JIEMEHTOB; KOHeuHoe U  OecKOHeyHoe
-  HaxXoOuTh II€pECEUYECHUE, | MHOMHCECMBO,
00beTMHEHUE, TIOJIMHOKECTBO | HOOMHONCECMBO,
B MMPOCTEUIINX CUTYALUX; NPUHAONIEHCHOCD,
- OolmepupoBaTh Ha 0a30BOM | 8KIIOUEHUE, PaseHcmao
YpOBHE MOHSTUSIMU: | MHOJNCECM8;
omnpezeseHue, aKCUOMa, | - U300pax;camv MHOHICECMEA
TeopeMa, J10Ka3aTeIbCTRO; U OMHOULEHUE MHONCECE C
-  NOPUBOJIUTH TPUMEPHl U | HOMOWDBIO KPY208 Jiiiepa;
KOHTPIPUMEPHI I | - onpeoesims
MOATBEPKICHUS CBOUX | NPUHAOTIEIHCHOCHb DNIeMEeHmMA
BBICKA3bIBAHMI. MHOXMCECmBY, 00beOUHEeHUIO

U nepecederuro MrHoatcecme,
- 3a0a8amv MHOICECMBO C
nomouvbio nepevyucienusl

13IIGCL " [aJie€ — pacrio3HaBaThb KOHKPECTHBIC ITPUMEPhbI O6IIII/IX IIOHSATHH I10 XAPAKTCPHBIM NIPU3HAKAM, BBIINIOJIHATH
ﬂeﬁCTBHﬂ B COOTBETCTBHUHU C OIIPEACICHUEM U HpOCTCﬁIHPIMPI CBOMCTBaMU HOHS[TI/If/'I, KOHKPETU3UPOBATH ITpUMEpaMU

0o0I1[1e TOHATHS.

2 3,[[6(31) " Jajie€ — 3HaTh ONPEACICHUE IMOHATHA, YMETH IMOSICHATE €0 CMBICII, YMETDH HUCITI0JIb30BaTh IMIOHATHUE U €TI0
CBOMCTBa TIpH IPOBEACHUN paCCY)K,Z[CHHﬁ, JA0Ka3aTeIbCTB, PEHICHUH 3a1a4.




91eMeHMO8,
onucanus;
- onepuposamsv NOHAMUAMU.
8bICKA3bIBAHUE, UCTMUHHOCTb
U JIOJHCHOCMb 8bICKA3bIGAHU,
ompuyanue BblCKA3bIBAHULL,
onepayuu Hao
BbICKA3bIBAHUSMU. U, UTU, He,
VCA08HbIE BbICKA3bIBAHUS
(umnauxkayuu),

- Cmpoums  8bICKA3bIBAHUS,
OMPUYAHUSL BLICKA3LIBAHULL.

CJlI06€CHO2CO

B noBceaHEBHO XU3HU U NPU U3YYEHUU APYrUX

npeameTtos:

- HCTONB30BaTh Ipaduueckoe
npe/iCTaBlIeHUE MHOYECTB
JUIL  OMHCAHUSA  peajbHBbIX
IPOLIECCOB U SIBICHHH, TpHU
pelmieHuy  3amad  apyrux
y4eOHBIX TPEIMETOB.

L cmpoumbs Yyenodku
yMos’aKmoquuiJ HA OCHoee
UCnoJib306aHUA npaeun
J02UKu,

UCrnossL308ame MHOMECMaa,
onepayuu c MHoxecmesamu,
ux epaghuvyeckoe
npeocmassneHue 0414
OMNUCAHUSA peasibHbIX
npoueccos u AasaeHuli

FeomeTpuueckme
durypbl

- OmnepupoBaTth Ha 0a30BOM
YpOBHE MOHITUSIMU
T€OMETPUIECKUX PUryp;

- W3BJIEKaTh WHPOPMAIUIO O
reoMeTpudecKkux  (urypax,
IPE/ICTAaBICHHYIO Ha
yepTexax B SIBHOM BUJIE;

- TPUMEHSTh IS perIeHUs
3amaqy T€OMETPUIECCKUE
dakTbl, eciaM YCIOBUS HUX
IPUMEHEHHS 3a/IaHbl B SIBHOM
(opme;

-  pemaTrh  3amayd = Ha
HAX0XJICHUE TEOMETPUICCKUX
BEJIMYMH 1O o0pa3lam Huiu
AITOPUTMAM.

- Onepuposamb NOHAMUAMU
2eomempuyeckux Queyp,

- U361eKams,
UHMePnpemuposams u
npeodpaz08vieams
unghopmayuro 0
eeomempuyeckux  gueypax,
npeoCcmasgieHHY10 Ha
yepmeogicax;

- NPUMEHAMb
eeomempuyeckue Gaxmoi
01l peuleHusr 3a0ay, 8 Mmom
yucre, npeononazarouux
HEeCKOIbKO WaA208 Peulenusl;

- dopmynuposamo 8
npocmetiuux Cyuanx




ceolicmea u
puzyp;

npusHaxKu

00Ka3vI8amb
eeomempuieckue
VMGEPAHCOeHUsL,

- glademv CMAHOAPMHOU
Kaaccuguxkayue  NIOCKUX
Queyp (mpeyeonvHuxko8 u
Yemblpexy20bHUKOB).

B noBceaHEBHOI YXU3HU U NpPU

npeameToB:

U3y4YyeHUU ppyrux

- MCNosIb30BaTb  CBOWCTBA
reomeTpuyeckux duryp ana
peleHna TMNOBbIX 3a4ad,
BO3HMKAOWMX B CUTyaLMAX
NoBCEAHEBHOW KU3HU, 33434

NPaKTUYECKOro cogepaHumA.

- UCNOB308aMb  CBOUCMEA
2eomMempuyeckux ¢ueyp 0
peuerus 3a0au
NPAKmu4ecKoeo xapakmepa
U 3a0a4 U3 CMEICHbIX
OUCUUNTUH.

OTHOWweHuUnA

- OnepupoBaTb Ha 6a3oBom

YPOBHe NOHATUAMM:
paBeHCTBO &uUryp, paBHble
burypebl, PaBEHCTBO
TPEYro/NibHUKOB,
napannenbHoOCTb NPAMBIX,
nepneHAnKyNspHOCTb
NPAMbIX, yrbl MeXKay
NPAMbIMK, NepneHANKYNAp,

HaK/10HHaA, npoeKkuuna.

- Onepuposame NOHAMUAMU:
pasencmeo @gueyp, pasHvle
Queypel, PABEeHCmB0
mpey20bHUKOS,
napanientbHoCms — NpPAMbIX,
nepneHOUKyIAPHOCMb
NpAMbIX,  Yeabl  MeHCOy
NPAMBIMU,  NEPREHOUK)YIAD,
HAKJIOHHAS, npoexyus,
nooodbue @ueyp, noodobHbvie
Queypel, n000OHbIE
mMpey20abHUKU,

- NpUMEHAMb  Mmeopemy
Daneca u meopemy 0
NPONOPYUOHATIbHBIX
ompe3kax  npu
3a0au;

- Xxapaxmepuzoeams
83AUMHOE  pPACNON0JHCEHUE
NPAMOU U OKPYHCHOCMU,
08YX OKPYIHCHOCMEI.

peuieHuu




B noBcegHEBHOM YXU3HU U NPU U3YYEHUU JPYrux

npegmeToB:

- WCIIOJIb30BaTh OTHOILICHUS
Ul peLIeHUs MPOCTEHIIUX
3a7a4,  BO3HUKAKOIIUX B
pEANTBHOM JKU3HMU.

- UCNONB308AMb OMHOULEHUS]
ons peuteHus 3a0ad,
BO3HUKAIOWUX 6 DealbHOU
JICUHU.

U3mepeHusa n
BblUMCNEHUA

-  BbIMoaHATE  HW3MEpEHHE
JUIMH, PACCTOSHUN, BEIMYUH
yTJIOB, c ITOMOIIIBIO
UHCTPYMEHTOB TUTS
U3MEpPEHUH JUTHH U YTJIOB;

- PUMCHSTH bopMyITBI
nepuMeTpa,  IUIomAad |
00BéMa, [UTIOIIATH
TIOBEPXHOCTH OTIEJIBHBIX
MHOT'OTPaHHUKOB npu
BBIUMCIIEHHSAX, KOIJa  BCE
JTAHHBIE UMEIOTCS B YCIIOBUH;
- MPUMEHSATH TeOpemMy
[Tudaropa, 0a3oBbIe
TPUTOHOMETPUUYECKHUE
COOTHOIIIEHHUS IS
BBIYHCJIEHUS JUIHH,
pacCTOSHUM, IUIOMIAAEH B

MPOCTENIINX CITyYasiX.

-Onepuposams
npeocmasieHusmMu o OJNuHe,

niowaou, 00véme KaK
senuuunamu.  Ilpumensamo
meopemy Iughaeopa,
Gdopmynel niowaou, odbwvéma
npu peuteHuu
MHO20ULA208bIX  3a0ay, 8
KOMOpbIX He 6ce OaHHble
npedcmaeiienvl  A6HO, A
mpeoyiom 8bIYUCTICHU,
onepupogamb bonee
WUPOKUM KOJIUYeCmMBEOM
Gdopmyn Onunvl, nroWAOU,
0b6véma, B8bLIYUCTAMD
Xapakxmepucmuxu
KOMOUHayu Queyp
(okpyoicHocmeti u
MHO20Y20IbHUKO8)
BLIYUCTIAMD paccmosHus
MeHCOY Queypamu,
NPUMEHAMb
mpuecoHoMempuiecKue
Gdopmynvl 01 8bIYUCIEHUL 8
Oonee  CIOJNCHLIX — CNYYAAX,

npoBOOUMb BbLIYUCICHUS HA
OCHO8€ PABHOBEUKOCU U
PABHOCOCMABIEHHOCUL,

- npogooumsv  nmpocmvie
BbIYUCTEHUSL HA O0OBLEMHBIX
menax;,

- popmynuposamo 3a0avu Ha
gblulCIeHUe ONUH, Naouaoetl
U 00bEMO08 U peulamn Ux.




B noBcegHEBHOM YXU3HU U NPU U3YYEHUU JPYrux

npegmeToB:

- BBIUYHUCIIATH pPACCTOSAHHA Ha
MCCTHOCTH B CTaHAAPTHBIX

CUTyallMsX,  IUIOINAaAU B
IIPOCTEUIIINX ciayyasx,
OpUMEHSATh  QopMynbl B
IPOCTEUIINX CHUTyalusX B

HOBCGI[HGBHOﬁ ZKHU3HU.

- NPOBOOUMb BbIYUCTIEHUSI HA
MeCmHOCU;

- npumeHams opmynvl npu
BLIYUCTICHUSX 6  CMEJICHBIX
YuebHbIX — npeomemax, 8
OKpydHcaroujel
oeticmeumenbHOCu.

Freometpuyeckue
nocTpoeHunA

- W3o0bparkaTb  TMMOBblE
nAocKkue ¢urypbl 1 ¢purypbl B
MPOCTPAHCTBE OT PYKM U C

NOMOLWbKO MHCTPYMEHTOB.

- H3zobpasxcamo
eeomempuyeckue ucypvi no
MeKCMoBoOMY U CUMBOIbHOMY
OnUCAHUIO;

- c80000HO oOnepuposamv
YepmeNCHvIMU
UHCMPYMEHMaMU 8
HECJIONCHBIX CTYYASX,

- BbINOJHAMbL HNOCMPOEHUS
Mpey2oibHUKO8, NPUMEHSIMb

omoeJlbHble Memoowl
nocmpoenuil.  yupkyiem u
JUHEUKOU U NpoBOOUMb

npocmetiuiue UCCie008aAHUSA
YuCa peueHul,

- usobpadxicamv  Munogvle
nioCKue Queypol u
0b0veMmHble mena ¢ NoOMOWbIo
npocmeuiux
KOMNbIOMEPHBIX
UHCMPYMEHMOS.

B noBceAHEBHO YXU3HU U NpPU

npegmeToB:

U3yuYeHUU ppyrux

- BbINOAHATb MpocTenLme
MOCTPOEHMA Ha MEeCTHOCTH,
HeobxoaMMble B peasibHOM

XU3HN.

- 8bINOJHAMb NpOCMmeliuiue
NOCMpOeHUsi Ha MeCMHOCMIUL,
Heobxooumvle 8 pealbHOU
HCUZHU,

- oyeHusamov  pazmepwl
peanbHblx 00beKmos
OKpYdHCaOwe20 Mupa.




FreomeTtpuyeckume
npeobpasoBaHuA

- CrpouTth burypy,
CUMMETPUYHYIO JAHHOU

¢urype OTHOCUTEIBHO OCU U
TOYKH.

- Onepuposams nousmuem
0BUIICEHUS] u
npeobpaszoganusi  noooous,
enadems npuémamu
nOCMpOeHUs Queyp c
UCRONIL308AHUEM  OBUICEHUL
u npeobpazosanuli noooous,
NPUMEHAMb noJNy4YeHHble
3HAHUs U ONbIM NOCMPOEHUL
8 CMEJICHBIX npeomemax u
PeanbHbuIX cumyayusx
OKpYIHCaAIOWe20 MUpa,

- cmpoums Quaypy,
nOO0OHYI0 OaHHOU,
NONb308AMbCS  CEOUCMBAMU
nooobusi 01l 0O0OCHOBAHUSA
ceoticma gueyp;

- npuMeHsmb  C80UCMEA
08UdICeHUll OIS NPOBeOeHUs
npocmeumux  0O0CHOBAHUL
ceoticmas gueyp.

B I'IOBCE,D,HEBHOﬁ KU3HU U Npun

npeameTtos:

U3y4YyeHUU ppyrux

- pacmo3HaBaTh JIBHKCHUE
O0OBEKTOB B  OKpYXKaroIIeM
MUpE;

- pacro3HaBaTh
CUMMETPUYHbIE (QUTYpPHl B
OKPYXKAIOIEM MHUpE.

- npumeHsmbv  C80UCMEA
OBUDICEHUNT U NPUMEHSAMDb
nooobue 051 NOCMpoeHutl u
8bIYUCTICHULI.

BekTopbl u
KOOpAUHATbI Ha
NI0CKOCTU

- OmnepupoBaTh Ha 0a30BOM
YPOBHE TIOHSATHUSMH BEKTOD,

cymMa BEKTOPOB,
MPOM3BEJICHUE BEKTOpa Ha
YHCIIO, KOOPIMHATBI Ha
IJIOCKOCTH;

- ONpPEACNATh MPUOTMKEHHO
KOOPAMHATBHI TOYKUM MO €€
HU300paKEHUIO Ha
KOOPJIMHATHOM TJIOCKOCTH.

- Onepupoeamb NOHRAMUAMU

BEKMOp, CyMMA, PA3HOCHIb
6EKMOPO8, npousseoenue
BEKMOpA HA  YUCTLO, Y2Oil
medxncoy sekmopamu,
CKanspHoe npouseeoeniue
8EKMOPO8, KOOPOUHAMbBl HA
niockocmi, KOOPOUHAMbl
seKmopa,

- BbINOJHAMb OeUCMBUsT HAO
8eKmopamu (cnoorcenue,
8bluUMAaHUe, YMHONCEHUE HA
YuCo), BLIYUCTISIMD




cKansipHoe  npousgeoenue,
onpeoenams 6 NpPOCMeuuux
cayuasnx yeon medHcoy
8eKMopamu, 8bINOIHAMb
pasnodicenue  gekmopa Ha
cocmasasaowue, NPUMeHsIMb

nolyYyeHHble — 3HAHUA 8
Qu3zuxe, nOIb308AMbCS
Gopmynot BLIYUCICHUS]
PAaccmosHus MedHcOy
MOuYKaAMU N0 U38ECHBIM
KOOPOUHAmam,

UCNONL306aMb  YPABHEHUS

Gueyp ona pewenus 3a0ay;

- NpUMeHsMb GeKMopvl U
KOOpOUHamvl OJisl peuleHus.
ceoMempudeckux 3a0ay Ha
8bIUUCTCHUE OIUH, V2Tl08.

B I'IOBCE,D,HEBHOﬁ XU3HU U Npun
npeameTtos:

U3y4YyeHUU ppyrux

- HUCIIOJIb30BATH BCKTOPBLI IJIA
PCUICHUA HpOCTGﬁHIHX 3agad
Ha OmnpcaAciIcHuC CKOPOCTU
OTHOCHUTCIIBHOT'O JBHKXCHMUAI.

- UCNONb308AMb  NOHAMUSL
BEKMOPO8 U KOOPOUHAM 0I5
pewieruss 3a0ay no gusuxe,
eeoepaguu u opyeum
VUEOHLIM NPeOMEema.

Uctopua
MaTeMaTUKHU

- OnucbiBaTb OoTAENbHbIE

BblaaoWwmecA pe3ynbraThl,
nosy4vyeHHble B Xo4e pa3BUTUA

MaTeéMATUKU KaK HayKU;

- 3HaTb npumepbl

mMmaTemaTnyeCKmUX OTKPbITU nn

MX aBTOpPOB, B CBA3U C
OTEeYECTBEHHOMW U BCEMMUPHOM
ncTopuen;

- NOHMMaTb ponb
MaTeEMATUKM B Pa3BUTUMU

Poccuw.

- Xapakmepuzosamoe 6Kaa0
ebldaroUUXCA
MamemMamuKos8 8 passumue

mamemMamuKku U UHbIX
Hay4HbIx obnacmel;
- MOHUMAaMb posb

mamemMamuKu 8 paszsumuu
Poccuu.




MeTopapbl
MaTeMaTUKu

-  Bblbupatb noaxoAasaLMiA

N3YYEHHbIN meTon,  AnA
PELEHUN WU3YYEHHbIX TUMNOB

MmaTemaTnuyeCKkunx 3aau,

- NPUBOAUTL npuMmepsbl
MaTEMaTUYECKUX
3aKOHOMepHOCTEN B
OKpYyrKatoLemn
AEeNCTBUTENbHOCTH n

nponsseaneHMNAX MCKYCCTBa.

- WUcnone3ya  u3y4yeHHble
mMemoobl, nposooums
0oKazamesnbcmeo,

8bIlMO/IHAM®b OrposepHeHue,

- 8blbupamb  U3y4YeHHble
mMemoobl U UX KombuHauuu
0114 peweHusA

mMmamemamu4ecKux 3a0a4;

- ucrnoss6308ameo
mamemamu4yeckue 3HAHUA
014 onucaHus
30KOHomepHocmeli 8
OKpyxcarowel

delicmsumesibHocmu u

I7,DOU36858HUFIX uckyccmea,

- npumeHAmMos npocmeliwue
npoepammHsle cpedcmea u
3/1eKMPOHHO-
KOMMYHUKQUUOHHbIE
cucmemsl  npu  peweHuu

mamemamu4eckux 3a0ay.




NoypoyHoe nnaHMpoBaHMe NO matemaTtuke 7 Knacca

Ne [arta Tema Tunbl ypokos Mpumey
nposeseHun o aHue
A o
nn | ¢akT Z
aH 5 .7 | =
: g5icr s
= = 3o T Yo
2 188228
NosTOpeHue. 1
CrapTtoBan KOHTpPO/bHaA | 1 1
paboTa
Fnaea JiIuHeliHOe ypaBHeHue ¢ |11 3 1
1 OAHOM NnepemMeHHOMU
1 BeepeHue B anrebpy |2
BbipakeHune o
1.1 nepemMmeHHOoNn. 3HayeHue | 1
BbIpaXKeHuA.
MNoacTaHoOBKA
1.2 Bblpa*KeHUM BmecTo | 1 0,5
nepemeHHbIX.
JiuHeitHoe ypaBHeHMe ¢ |9
2 OAHON NepemMeHHOo1
NMoHATMEe  ypaBHeHMA wn |1




2.1

2.2

2.3

2.4

2.5

2.6

3.1

3.2

3.3

KOPHSA YpaBHEHMUS.

PeweHwne JINHEMHbIX
YPaBHEHUM.

PelweHne TeKcToBbIX 3a4au
anrebpanyecknm
cnocobom.

PelweHue 3a4a4 C NOMOLLbIO
YPaBHEHWM

3apoxaeHne anrebpbl B
Hegpax apuemeTukn .An-
Xope3mu

KoHTponbHaAa paboTta Nel

Mpocreiiwune
reomeTpuyeckue opurypbol u
MX CBOMCTBA

FeomeTpuyecKkasa ¢purypa.
dopmuposaHue
npeacTaBneHnin o
MeTanpeaMeTHOM MOHATUM

«burypan».

Touyka, AMHKMA, OTpPe30K,
npAamas, Ayd, MAOCKOCTb,
yron,

NoHATMe BenndunHbl. AnnHa.
N3mepeHune ONVHbI.
EanHunupl n3mepeHun
ONHbI.

13

0,5

0,5




3.4

3.5

3.6

3.7

3.8

3.9

3.10

3.11

3.12

3.13

buccektpuca yrna un eé
CBOMCTBA, BUAbI YINOB .

BenununHa yrna. pagycHaa
mepa yrna.

NHCTPYMEHTBI ANs
N3MEPEHUN, U3MepeHne W
BblYMC/IEHNE YINOB, A/WH
(paccToanun).

Mpamon yron.

MepneHANKyNspHble
npaAmble. Ceolicmea u
NMpU3HAKU
neprneHOUKyAapHocmu.

MepneHANKYNAP K NPAMOIA.
HaknoHHas, npoekumsa

PacctoaHune mexay
TOYKaMMU

PacctoAHMe OT TOYKM [0
NPAMOMN. PaccmosHue

mexcoy gpucypamu

Onpenenenue. AKCHOMBI

Bo3HuUkHoseHue
MamemMamuKu KaK HAyKU,
amarnel eé passumus.
OcHoBHble pasoesnsbi
mamemamuku Om
3emnedenus K 2eomempuul.
«Hayana» Esknuda.

KoHmponbHas paboma Ne2

0,5

0,5

0,5







4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

TpeyronbHuKu

TpeyronbHUKN.
MpAMOYronbHbIN,
OCTPOYrO/IbHbIN,
TYNOYroNbHbIN
TPeyronbHUKU

CsoucTBa PaBHbIX
TPeyro/sibHWKOB.

BbicoTa,meaunaHa,
B6ucceKkTpmca TpeyrosbHMKa

CepeguHHbIN
nepneHaMKYNAp K OTPE3KY.

MpU3HaKK paBeHCTBA
TpeyronbHuKoB.MepBbin  ©
BTOPOWM NPU3HaKN

PaBEHCTBA TPEYro/IbHUKOB.

PaBHOGOeapeHHbIN
TPEeyronbHWK, ero CBOMCTBA
N NPU3HaKMU.

PaBHOCTOPOHHUI
TPEeYronbHMK.

TpeTMit Nnpu3Hak paBeHCTBa
TPeyronabHMKOB

OnpegeneHue.
YTBEpKAeHUA. AKCMOMbI M
Teopembl.

JlokasaTenbCcTBO.
JloKkasaTenbCcTBO oT
NPOTUBHOTO. Teopema,

obpatHaa aaHHol. Mpumep
N KOHTpNpUmenp.

17

3,5

0,5

0,5

0,5




4.11

4.12

5.1

5.2

53

5.4

5.5

5.6

5.7

5.8

5.9

5.10

5.11

PeweHwne 3apa4

KoHTponbHas paboTta Ne3

Lienbie BbiparkeHus
PaBeHCTBO C NnepemeHHOMN.

ToxaecTBeHHO paBHble
BblpaXKeHunAa.ToxxaecTtea

CTeneHb C HaTypa/ibHbIM
nokKasaTtenem u eé
CBOWMCTBA.

MpeobpazoBaHuA
BbIpPa*KEHUMN, cogepKaLLmx
CTeNeHM C HaTypaibHbIM
nokasaTesnem

OpHouNeHbl

MHorouneHbl.

CnoxeHune u BblYNTaHUE
MHOro4saeHoB

KoHTponbHasa pabota Ne4

YMHOXeHue 0gHOo4Y1IeHA Ha
MHOro4neH

YMHOXeHMe MHOrouyneHa
Ha MHOro4ysneH

Pasno)xeHne mMHoOro4yneHa
Ha MHOXuUTenu. BoiHeceHue
obuero mHoXuUTeNA 3a
CKOBKM

50

11

0,5




5.12

5.13

5.14

5.15

5.16

5.17

5.18

5.19

5.20

5.21

Pa3noxkeHne MHorouysieHa
Ha MHOXUTenun. MeTtop,
rPynnNuUpoBKu

KoHTponbHasa paboTta Ne5

dopmynbl COKpaLWEHHOrO
YMHOXEHMUA: :pa3HOCTb
KBaApaToB, KBaApaT CyMMbl
M Pa3HOCTML.

Pa3nokeHne MHorouseHa
Ha MHOMUTENN:
npumeHeHue Gpopmyn
COKPALWEHHOTO YMHOMEHMSA.

KoHTponbHasa paboTta Neb6

Cymma 1 pasHocTb KyboB
ABYX Bblpa*KeEHUN.

MpMeHeHMe pa3NNYHbIX
cnoco60oB pa3noxKeHus
MHOrOY/1eHA Ha

MHOXUTENN.

PoxaeHne 6ykBeHHOM
CUMBOJIUKMN.

NosTOpeHue

KoHTponbHaa paboTta No7

0,5




6 MapannenbHble npamble. 15 3
Cymma yrnos
TpeyronbHUKa

6.1 MNapannenbHOCTb NPAMbIX. 1

6.2 Mpu3Hakm 7 cBoucTea | 4 1
napannenbHbIX NPAMbIX.

6.3 Ucmopua namozo
nocmynama
AKcHoMmbl. AKkcuoma | 1
napannensHocmu Eeknuda

6.4 Boi0arowuecs
MamemamuKu U ux ekaao e | 1
passumue HayKu.
H.N.JTobavescKud.

1

BHewHMe yrnbl | 2

6.5 TpeyronbHUKa. Cymma
YrNoB TpeyroabHUKa

6.6 HepaBeHCTBO TpeyronbHuKa | 1

0,5

MpPAMOYro/ibHbIM 2

6.7 TPeyrosbHuK. .
CsoncTBa npAmMmoyrosbHoro | 1 0,5

6.8 TpeyrosibHMKa

6.9 PeweHwne 3apay 1

6.10 KoHTponbHasa paboTta No8 1




7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

OyYyHKUUMN

[ekapTtoBbl  KOOpPAWHATLI
Ha NNOCKOCTMW.
dopmuposaHue
npeacTaBneHumn o]
MeTanpeameTHOM MOHATUMU
«KOOPANHATbI»

Cnocobbl 3afaHuA
GYHKUMM:  aHANUTUYECKUN,
rpapuyeckmn, TabamyHbIN.

FpaduK GyHKLUMN.

Mprmepbl GYHKUMNNM,
nosy4aemblx B npoLecce
nccnepoBaHMA  PasIUYHbIX
peanbHbIX MPOLLECCOB U
pelweHuns 3agau.

3HauyeHne PpyHKLUNM B TOYUKE.
CsouncTBa GYHKUMM:
obnactb
onpeaeneHnn,MHOXecTBO
3HAYeHUN,HY N,
NPOMENKYTKM
3HAaKOMOCTOAHCTBA,

CsouncTBa n rpaduk
NIMHENHOWN QYHKUUMN.

Yrnosow KoadPpuuneHT
NPAMOIA.

PacnonoxeHue rpaduka
NIMHENHON  YHKUMM B
3aBUCUMOCTHU oT eé
YyrnoBoro KosdpouumeHTa un
cB0b6OAHOrO YneHa.

12

0,5




7.9 HaxoxxgeHue 1 0,5
KO3OPUUNEHTOB JIMHEMHOMN
OYHKUMM  NO  3aZaHHbIM
YCNOBMAM:  MPOXOXKAEHME
NPAMON Yepe3 ABe TOYKM C
3aaHHbIMM
KoopAnHaTamMu,
NpoxoXxaeHue npAMOM
yepes [AaHHY TOYKY MU
napannenbHom AAHHOWM
npamodu
7.10 KoHTponbHaA pabotaNe9 1
16 4,5
8 OKpYXXHOCTb 7]
Kpyr.freometrpuueckue
NOCTpoeHun
8.1 OKpyX)HOCTb u KpYT.
LenTp, paamyc, nuamertp. |2
Hyra, xopma.  Cexkrop,
CErMEHT
8.2 Kacarenbnas u cekymas K 2 1

OKPY>KHOCTH, UX CBOMCTBA.




8.3

8.4

8.5

8.6

8.7

8.8

8.9

8.10

8.11

OKpyXHOCTb, BIIMCAHHAas B
TPEYTOJIbHUK, U OK-
PYKHOCTB, ONMCaHHAas
OKOJIO TPEYTOJIbHUKA.

TeopeMbl O CylIeCTBOBAaHUU
OKPY’KHOCTH, BIIMCAHHOW B
TPEYIOJIbHUK, 171
OKPYKHOCTH,  OIMCAHHOMN
OKOJIO TPEYTOJIbHUKA.

I'eomerpuueckue
ITOCTPOCHUSA TS
WJLUTIOCTpaLIuU CBOMCTB

TeOMETPUYECKUX PUryp.

NucTpymeHTsI InI:
IIOCTPOCHUN: LIUPKYIIb,
JIMHEWKA, YTOJIbHUK.

IIpocmetiwue nocmpoenus
Yyupkyiem U JUHEUKOUL:
nocmpoenue OUCceKmpucsl
yena, nepneHoukyiapa K
npaMot,  yend,  pasHo2o
O0aunHoMY, OelleHue ompesKd
nonoiam

Ilocmpoenue

Mpey2oIbHUKO8 N0  MpPEM
CMOpPOHAM, 08YM CHIOPOHAM
u yeny medcoy — HUMU,
CMOpoHe u 08yMm
npunedcawuM K Hetl Y2iam.

lenenue ompeszka 6 0anHoMm
OMHOWIEHUU.

PeweHwne 3apay

KoHTponbHas paboTta Nel10

0,5

0,5

0,5




9.1

9.2

9.3

9.4

9.5

9.6

9.7

9.8

Cuctembl IMHENHDIX
YpaBHeHU# ¢ ABymA
nepemeHHbIMU

YpaBHeHUe o ABYMA
nepemMeHHbIMU.

JIuHeltHoe ypaBHeHMe C
[BYMSA NepemeHHbIMU.

lpamasa KaK
epaguyeckas
UHmMepnpemayusa
/AIUHelUHo20 YypasHeHUA C
08ymMsA repemeHHbIMU.

MoHaTne CUCTEMDI
YPaBHEHUMN. PeweHue
CUCTEMbI YPaBHEHUA.

lpadunueckum
MEHTO/, peLleHna CUCTEMBI
ABYX NNHEMHbIX YpPaBHEHWUM
C ABYMA NepeMeHHbIMMU.

PeweHue cuctem
NINHENHbIX YPaBHEHWUM
MeTOA0M NOACTAaHOBKM.

PelweHne cucTem NMHENHbIX
YPaBHEHW MeToA0M
CNOXKEeHUA.

PeweHne TeKCToBbIX 3a4a4
anrebpanyecknm
cnocobom.Mcnonb3oBaHue
Tabaunu,cxem
,4epTerKen,apyrmx cpeacTs
npeAcTaBNeHNA AaHHbIX
NPU PeLLIEeHUN 3a4a4M.

19

0,5

0,5




9.9

9.10

10

10.1

10.2

10.3

10.4

11

11.1

11.2

11.3

PeweHune 3a4a4 c nomoLlbto
CUCTEM NIMHENHBbIX
YPaBHEHUM

KoHTponbHaa paboTta Nell

Teopua BEpOATHOCTU U
mMmaTtemaTtuyeckasn
CTaTUCTUKA

TabnnyHoe n rpadpuyeckoe
npeacTaBieHne AaHHbIX,
cronbuyatble U Kpyrosble
Anarpammbl,rpadukm.

MpUMeHeHWe guarpamm u
rpadmKoB N5 onucaHma
3aBMCMMOCTEN peanbHbIX
BE/INYNH, N3B/IEYEHUNE
nHpopmaumm us Tabauy,
Anarpamm n rpaduKos.

OnucaTtenbHble
CTAaTUCTMYECKME NOoKa3aTenmn
4yncnosbIX HAbopoB:
cpeaHee apupmeTHUUEeCKoe,
meouaHa, Hanbonbllee n
HaMMeHbLlee 3HaYEeHUs.

Mepbl paccenBaHuA:
pa3max.

NMoBTOpeHue

/lnHeHoe  ypaBHeHMe C
OAHOWN NepemeHHoM

PyHKUMM
Cuctembl IUHEMNHbIX

YPaBHEHUN C ABYMSA
nepemMeHHbIMU

10

0,5

0,5

0,5

0,5

0,5




11.4

11.5

11.6

11.7

11.7

11.8

dopMybl COKPaLLEHHOTO
YMHOMeHMUA

Mpoctenwmne
reomeTpuyeckme epurypbl u

MX CBOMUCTBA

MNpun3Hakn paBeHCTBa
TPeyronbHMKOB

Mpu3HaKK 1 cBOMCTBA
napannenbHbIX NPAMbIX

PeweHne 3apay

NToroBas KOHTPO/bHaA
paboTa

170

0,5

0,5

0,5







MyHUUMNanbHoe Ka3éHHoe oblieobpasoBaTenbHOE yUuperKaeHue

«MapepuHcKana cpeaHsaa obweobpasoBaTesibHanA WKONA
nmeHun repoa Cosetckoro Cotosa Kucenésa A.A.»»

OBCYXOEHA YTBEPHKOEHA

Ha 3aceJaHnn Ha 3acedaHUn

meToan4yecKoro O6'be,CI,MHeH nAa negarorn4eckoro CoBeTa

npotokon Ne_ ot

npotokon Ne_ ot

Pabouaa nporpamma
no matemaTtuKe
AnAa 7 Knacca

(cpok peanusauun 3 roga)

PaspaboTtana AHcanosa B.H.

ydynTtenb maTemMmaTukm

1 KBaMOUKALMOHHOMN KaTeropmu

2017 .
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