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IHosicHuTeALHAA 3aNIMCKA

Pabouas nporpamma yudeOHoOro mnpeamera «l'eomeTpus» cocTaBieHa Ha
OCHOBE:
- @enepanbHOr0 TrOCYJAPCTBEHHOrO 00pa30BaTENbHOIO CTaHAApPTa OCHOBHOIO
oOmero odpaszoBanus (rmpuka3 Munoopaayku P ot «17» nexadps 2010 roma Ne
1897) ¢ usmenenusimu (mpuka3 MuHoOpHayku PD ot «29» nexabps 2014 roma Ne
1644);
- IlpumepHoli OCHOBHOW 00pa3oBaTENbHON MPOrPaMMbl OCHOBHOI'O OOLIEro
oOpazoBanus (pemeHue ¢eaepaibHOro yueOHO-MEeTOAUYECKOr0 00beAMHEHUS T10
ob1emy o6pazoBanuio ot «8» ampens 2015 roga Ne 1/15);
- JuHUM y4yeOHo-meroanueckux komiuiekcoB (YMK) «['eometpusi» (aBTOpHI:
Atanacsu JI.C., byry3os B.®., Kagomuer C.b. u ap.).

N3ydenne MmaTeMaTUKX B OCHOBHOM IIKOJIE JIOJDKHO O0ECIICUUTh:

OCO3HAHUE 3HAYEHHS] MATEMATUKU B TTIOBCEHEBHOM KU3HU YEIOBEKA;

dbopmMupoBaHue  TPEACTABICHUNA O  CONHAIBHBIX, KYJbTYPHBIX U
UCTOPUYECKUX (haKTOpaX CTAHOBIJICHHS MAaTeMAaTHUYECKOW HAYKH,

dbopmupoBaHue MpEeICTaBICHUM 0 MaTeMaTHUKe KaK 4acTu
00111eUeIOBEYECKON KYJBTYPhl, YHUBEPCAIBLHOM S3BIKE HAyKH, TO3BOJISIONIEM
ONMCHIBATH U U3y4aTh PEaJIbHBIE IIPOLIECCHI U SIBJICHHUS.

B pesynbpraTe uzyueHuss MaTeMaTHKU 00ydaroluecs: pa3BUBAIOT JOTHYECKOE
U MaTeMaTU4eCKOE MBIIUICHHUE, IOJYYaroT IPEACTAaBICHUE O MaTEeMaTHYECKUX
MOJEISAX; OBJAJAEBAIOT MATEMATUYECKUMU PACCYXKIACHUSIMHU; y4aTCs IPUMEHSATH
MaTeMaTUYEeCKUE 3HAHUS IIPU PELUICHUHM pa3jIuyHbIX 3a1a4 U OLICHUBATh
MOJIYYCHHBIE PEe3yJbTaThl; OBJAJCBAIOT YMEHHSIMHU pEIIEHUs Yy4eOHBIX 3ajady;
Pa3BUBAIOT MATEMATUYECKYH0 UHTYUIHUIO.

O01masi xapakTepucTHKA Y4eOHOI 0 peaMeTa

I'eomempusa — oOauH W3 BAXHEUIIMX KOMIIOHEHTOB MAaTEMAaTHYE€CKOIO
oOpa3oBaHusA, HEOOXOAUMBIM JUIsi TPUOOPETEHHS KOHKPETHBIX 3HAHUHA O
MPOCTPAHCTBE H TMPAKTUYECKHM 3HAYMMBIX YMEHUH, (QOPMUPOBAHUS S3bIKA
onucaHusg OOBEKTOB OKPYXAIOIIET0 MHpPA, JJIS PA3BUTHUS MPOCTPAHCTBEHHOIO
BOOOpaXeHUSI W WHTYWIIMHM, MAaTeMAaTHYE€CKOW KYJIbTYphI, IJS ACTETHYECKOTO
BOCIUTAHUSl OOyuaromuxcs. M3yueHune reoMeTpuum BHOCHUT BKJIAJ B pa3BUTHUE
JIOTUYECKOTO MBINIICHUS, B QOPMUPOBAHUE TTOHSATHS JOKA3ATEIHCTBA.

OBnajenne oOy4aromUMHUCS CUCTEMON FeOMETPUYECKUX 3HAHUM U yYMEHHI
HEOOXOMMO B TIOBCEIHEBHOW XW3HU IS W3YYEHUS CMEXKHBIX TUCIUTUIAH |
MPOIOJKEHUsSL 00pa30BaHMUSL.



B kxypce reomerpum 7—9 KIaccCoB MpPENCTaBICHBI  CIEAYIONINE
comepkarenbHble  nuHUU:  «['eomeTpuueckue  puryph»,  «OTHOIICHUSNY,
«M3mepeHus 1 BEIYUCIICHHS», «[ eoMeTpruiecKrue MoCTpoeHus», «I eomeTprueckue
npeoOpa3oBaHus», «BEeKTOpHI U KOOPUHATHI HA TNIOCKOCTH.

B pamkax yka3aHHBIX COJEPXKATCIbHBIX JMHUH PEIIAIOTCS CIACAYIOIIHE
3a/1aun:

- pa3BUBAIOTCS TIPEJACTABICHUS O TEOMETPHHM KakK Hayke; 00 HWCTOpUH
BO3HUKHOBCHHUS TEOMETPHM KaK TNpUMepa HAyKH, TEpBBbIC TPOOJIEMBI KOTOPOM
OBLTM  TOCTABJICHBI TPAKTHYCCKOW JEATEIBHOCTHIO 4YelOBEeKa (Hampumep,
3emiieMepue);

- (hOpMHUPYIOTCS 3HAHUS YYaIIMXCsS O TEOMETPHUSCKUX 00BEKTaX U MX CBOMCTBAX,
(dopMyITax BEIYHCICHUS T€OMETPHUECKUX BEITNIMH;

- (GOpPMHPYIOTCS HABBIKM TOCTPOCHUS M HM3MEPEHUS TeOMETpUYECKUX (uryp,
pEIICHMS 3a/1a4;

- pa3BUBACTCS JIOTMYECKOE MBIIIUICHUE, BOOOpaKEHUE, MAaTEeMaTUYCCKUN SI3bIK U

Ap-
Onucanue Mecta y4e0HOr0 npeaMeTa B y4eOHOM IIaHe

VYueOnwii mpeamer «l'eomeTpusi» BXOAUT B MNPEIMETHYHO 00JIacTh
«Matematuka U WHGOPMATHKA», SBIAETCS O00sS3aTeIbHBIM JJIsI M3ydeHus B 7-9
Kjaccax. B yaeOHOM 1utaHe Ha ero u3y4eHue OTBOJIUTCS:

Kaace Y4eOHbIid KoiaunuectBo KoiunyectBo Hroro
npeaMet HeJleJIbHBIX Y4eOHBbIX 3a y4eOHbIH
4acoB He/lelb roj
7 Kimacc I'eomeTpus 2 34 68
8 Kitacc I'eomeTpus 2 34 68
9 knacc I'eomeTpus 2 34 68

Bcero 3a 3 roga peanuzanuu nporpammsl — 204 yaca.

JII/I'-IHOCTHLIC, MeTaNnpeaAMETHbIC U IIPCAMETHDBIC
Pe3yJabTaThl OCBOCHUSA y‘lCﬁHOFO npeamera

N3ydenne reoMmeTpur OO€CIEUMBAET CIEAYIOUIME PE3yJbTaThl OCBOCHHUS
OCHOBHO#1 00pa30BaTEIbHOI MIPOrpaMMBbl:

JUYHOCNIHblLE.

1. ToToBHOCTP M CHOCOOHOCTH OOY4YalOIIUXCA K CaMOPa3BUTUIO U
caM0o00Opa30BaHKIO HA OCHOBE MOTHUBAIIMM K O0OYUECHHIO U MTO3HAHUIO; TOTOBHOCTD U

CITOCOOHOCTH

OCO3HAHHOMY

BBIOOPY

u

HIOCTPOCHUIO

IaJbHEHUIIeH

WHJMBUIYalIbHOW TpaeKTOpuM oO0pa3oBaHus Ha 0a3e OPUEHTUPOBKU B MHUPE




npodeccuiit M MPOPECCUOHANBHBIX NPEANOUYTEHUM, C YYE€TOM YCTOWYMBBIX
MMO3HABATEIBHBIX HHTEPECOB.

2. CdhopMUPOBAaHHOCTH  OTBETCTBEHHOI'O  OTHOIIEHUS K  YUYEHHIO;
YBaKUTEJIBHOTO OTHOIIEHUS K TPYY.

3. ChopMHUPOBAaHHOCTH LIETOCTHOIO MHMPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKM U  OOIIECTBEHHOW MPAKTHUKH,
YUUTBHIBAIOLLETO COLMAIBHOE, KYJbTYPHOE, SI3bIKOBOE, JYXOBHOE MHOr0oo0Opasue
COBPEMEHHOI'0 MHpA.

4. Oco3HaHHOE, YBAXHUTEJIbHOE U JOOpPOXKENIATEIIbHOE OTHOIIEHUE K
JIPYroMy 4YeJIOBEeKy, €ro MHEHHUIO, MHPOBO33PEHUIO, KYJIbType, S3bIKY, Bepe,
IPKIAHCKON TO3ULMHU. ['0OTOBHOCTh M CIOCOOHOCTH BECTH JUAJIOT C JIPYTUMHU
JIOJIBMU M JIOCTUTaTh B HEM B3aUMONMOHUMAaHHS (MICHTH(UKAIUA ce0s Kak
NOJIHOMPABHOTO CyObeKTa OOIIEHHUS, TOTOBHOCTh K KOHCTPYMPOBaHHUIO oOpasa
napTHepa IO AWalory, FOTOBHOCTh K KOHCTPYMPOBAHHIO 00pa3a JOMYCTUMBIX
CIoco0OB Juanora, TOTOBHOCTh K KOHCTPYMPOBAaHUIO Ipoliecca AHaiora Kak
KOHBEHIITMOHUPOBAHUSI MHTEPECOB, MPOIEAYp, TOTOBHOCTH W CIOCOOHOCTH K
BEJICHUIO MIEPETOBOPOB).

5. OCBOEHHOCTH COIMANILHBIX HOPM, MPAaBWJI TOBEACHUSA, posiel u dhopm
COIMAILHOM KU3HM B TPYIIIaX U cOOOIIeCcTBaX.

6. ChopMUpOBaHHOCTH LIEHHOCTH 3/I0POBOTO U 0€30MaCHOTr0 00pasa >KU3HHU.

/. Pa3BUTOCTh 3CTETUYECKOTO CO3HAHUS YEPE3 OCBOCHUE XY 0KECTBEHHOTO
Hacieauss HaponoB Poccuu M mupa, TBOPUYECKOW NESTENBHOCTH ACTETUYECKOTO
XxapakTepa (CocOOHOCTh MOHUMATh 3CTETUYECKOE, IMOIMOHAIBHO-IIEHHOCTHOE
BUJICHUE OKPYXKAIOIIETO0 MHpA; CIHOCOOHOCTh K 3MOILMOHAIBLHO-IIEHHOCTHOMY
OCBOCHUIO MHUpPa, CAaMOBBIPDQKEHUIO M OpPHUEHTAMH B XYJIO0XKECTBEHHOM U
HPaBCTBEHHOM IPOCTPAHCTBE KYJIbTYPbI; YBAXKEHUE K UCTOPUHU KYJIBTYPhI CBOETO
OreuecTBa, BBIPAKEHHOW B TOM YHCIE€ B TOHUMAHWU KpacoTbl YEJIOBEKA;
c(hOpPMHPOBAHHOCTh AKTHUBHOTO OTHOIIECHHUS K TPAIULUAM XYJ0’KECTBEHHOM
KYJbTYPbI KaK CMBICJIOBOM, 3CTETUYECKON U TUYHOCTHO-3HAYUMOM IIEHHOCTH ).

8. CdopMupoBaHHOCTH OCHOB AKOJIOTUUECKOM KYJIbTYPHI,
COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJIOTUYECKOTO MBIIILICHHUS.

Memanpeomemuvie

MesknpeaMeTHbIE IOHATHSA

OOyuaromuecss yCOBEPIICHCTBYIOT TNPUOOPETEHHBIE HA TEPBOM YpPOBHE
HABBIKH padoThl ¢ mHpopMmanueil U NMonoaHAT uXx. OHU CMOTYT paboTaTh C
TEKCTaMH, MpPeoOpa3oBbIBATh M HWHTEPIPETUPOBATH COAEPXKAIIYIOCS B HHUX
nH(OPMAIUIO, B TOM YHUCTIE:

* CHCTeMAaTU3UPOBATh, COIMOCTABISITh, AHAIM3UPOBATh, 0000mATE U
MHTEPIPETUPOBATh UH(GOPMAIIMIO, COAECPKAIIYIOCS B TOTOBBIX MH(MOPMAIIMOHHBIX
00BEKTaXx;

* BBIJICIISTH TJIABHYIO U M30BITOYHYIO HH(POPMAIIHIO, BEITIOTHSATH CMBICIIOBOE
CBEPTHIBAHKE BBIICTICHHBIX (DAKTOB, MBICICH; TMPEACTABIATH WHGOPMAIMIO B
cxKaTol clioBecHOM Qopme (B BHAE IUlaHA WJIM TE3MCOB) W B HArJISJHO-



cUMBOJIMUECKOW (opme (B Buae Tabiul, rpaduyecKux CXeM M Juarpamm, KapT
MOHSATUN — KOHIIETITYaJbHBIX AUarpaMM, OTIOPHBIX KOHCIIEKTOB);

* 3aII0JIHATH U JOTOJHATH TaOJIULIBI, CXEMBI, IHArPAMMBbI, TEKCTBHI.

OO6yuaronuecs NpUOOPETYT ONBIT MPOEKTHOM IeATEIbHOCTH KaKk 0CO00M
dbopmbl yueOHOM pabOThI, CIOCOOCTBYIONIEH BOCHUTAHUIO CAMOCTOSITEIBLHOCTH,
MHULMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIICHUIO MOTHUBAUU U 3P ()EKTUBHOCTH
y4eOHOM JesATeNbHOCTH; B XOJA€ pealu3alM HCXOJHOTO 3aMmbiciia  Ha
MPaKTUYECKOM YpPOBHE OBJIAJCIOT yYMEHHEM BbIOMpATh aJeKBATHbIE CTOSIIEH
3ajlaye CpeACTBa, IPUHUMATh pEHIeHUs, B TOM UHUCIE€ H B CHUTyalusX
HeonpenenéHHocTd. OHM  TOJy4aT BO3MOXHOCTh PAa3BUTh CIHOCOOHOCTh K
pa3pabOTKe HECKOJbKMX BapHaHTOB pEHIeHUH, K TMOUCKY HECTaHJAPTHBIX
PELICHH, TOUCKY U OCYIIECTBICHUIO HAanOO0JIee MPUEMIIEMOT0 PEILICHHUS.

B coorBerctBun ®I'OC OOO BBIAEHAIOTCS TPU TPYIIBI YHUBEPCAIBHBIX
y4eOHBIX ACHCTBUMN: PEryIsITUBHbIE, I03HABATEIbHbIE, KOMMYHUKATUBHbIE.

PeryastuBubie YY /|

1. YMmeHue caMOCTOSITENIbHO OIpPEACNATh eI OOYy4YeHUs, CTaBUTh H
dbopMynupoBaTh HOBBIE 3aJayd B ydyeOe M IMO3HABATEIHHON JEATEIbHOCTH,
pa3BUBaTh MOTHBBI M HMHTEpEChl CBOEH IO3HABATEIBHOWU JEATEIHHOCTH.
OOyuaronuincs CMOXKeT:

® aHAJU3UPOBATh CYILECTBYIOIIUE u IUTAHUPOBATh Oynyiue
oOpa3oBaTeIbHbIE PE3YIbTATHI;

® UIEHTUPUIUPOBATh COOCTBEHHBIE MPOOJIEMBI U OMNPENENATh TJIABHYIO
npoOJeMy;

® BBJIBUTATh BEPCUM peEUICHUS MNpoOieMbl, (GOpMyIupoBaTh TUIIOTE3HI,
IPEIBOCXUINATH KOHEUHBIN pe3yJIbTaT;

® CTaBUTH LIETb JCSATEIHHOCTH Ha OCHOBE OINPENCICHHOW MPOOJIEMBI H
CYIIECTBYIOIINX BO3MOXXHOCTEN;

e (opmynupoBaTh yueOHBIC 3aa4l KaK IMard JOCTHUKEHUS MMOCTaBICHHOM
EJIH IeATETLHOCTH;

e 00OCHOBBIBaTH IIE€JICBBIC OPHUEHTHPHI WU MPHOPUTETHl CCHUIKAMH Ha
LIEHHOCTH, YKa3bIBas U 00OCHOBBIBAS JIOTUUECKYIO TIOCIIE10BATEIbHOCTD 11T OB.

2. YMeHue caMOCTOSTENbHO MJIaHUPOBATh MyTH AOCTHXKECHUS 1IeNied, B TOM
quclie allbTepHATHUBHBIC, OCOZHAHHO BBHIOMpaTh Hambomee 3(h(PeKTUBHBIE CIIOCOOBI
pelieHns y4eOHbIX U MMO3HABaTENbHbIX 3a/1ady. O0y4Jaronmics CMOXKET:

® ompenensaTh HeoOXOIUMbIe ACHCTBHE(S) B COOTBETCTBHHM C Y4YEOHOU H
MMO3HABATEIbHOM 3a/1a4€il U COCTABIISITh AITOPUTM UX BBITOJHEHUS;

e 00OCHOBBIBATH W OCYIIECTBISATH BBIOOp Hambonee 3HPEKTUBHBIX
CIOoCO0OB peleHusl yueOHBIX U TO3HABATEIBHBIX 33/1a4;

® OMpeNesATh/HAXOUTh, B TOM 4YHCJIE€ W3 TMPEIOKEHHBIX BapUAHTOB,
YCJIOBUS JJIs1 BBITIOJIHEHUSI Y4€OHOM U MO3HABATEIbHOM 3a1a4u;

® BLICTpaMBaTh KU3HEHHBIE IJIAHBI Ha KPATKOCPOUYHOE Oynayiiee (3asiBisiTh
LIEJIEBbIE OPUEHTHUPHI, CTABUTh aJCKBaTHbIE UM 3aJlaud U MpeajiaraTh JIEUCTBUS,
YKa3bIBasi 1 00OCHOBBIBAS JIOTUYECKYIO MOCIEA0BATEIBLHOCTh 111aroB);

e BbIOMpaTh M3 MPEIJIONKEHHBIX BapPUAHTOB M CAMOCTOSITEJIbHO MCKATh



CpelICTBa/pecypchl AJi pELIeHUs 3aJa4k/JOCTHKEHUS 1IeIIH;

® COCTAaBJISITh IUIAH pEIIeHHs MpoOsieMbl  (BBINOJHEHUS  IPOEKTA,
MIPOBEJICHUS UCCIEIOBaHMS);

® ONpeleNsaTh MOTCHIHAIbHBIE 3aTPYAHEHUS MpPU PEUICHUH Yy4yeOHOU u
[TO3HABATEIBHOM 3a/1a4X U HAXOAUTH CPEACTBA JUISl UX YCTPAHEHHUS;

® ONUCHIBATH CBOW OMBIT, OQOPMIISI €ro I mepefayu IpYruM JIIOJsSM B
BH/JI€ TEXHOJIOTUN PEUIEHUS MPAKTUYECKUX 3a7a4 ONPEAEIEHHOTO KJIacca;

® [UJIaHUPOBATH u KOPPEKTUPOBATh CBOIO VHAUBUTYAJIbHYIO
00pa3oBaTeIbHYI0 TPAEKTOPHIO.

3. YMeHue COOTHOCUTh CBOM JCHCTBHS C IUIAHUPYEMBIMH pe3yJbTaTaMH,
OCYHIECTBIIATh KOHTPOJIb CBOEM JIEATENIBHOCTH B MPOLECCE JTOCTUKEHUS
pe3ysbTarta, ONnpeAessiTh CIIOCOObl JEHCTBUM B paMKax MPEIIOKEHHbBIX YCIOBUN U
TpeOOBaHUN, KOPPEKTUPOBATH CBOM JIEUCTBUS B COOTBETCTBUM C W3MEHSIOLICICS
cutyanuei. O0y4daromuics CMOKeET:

® ONpEeAeNsITh COBMECTHO C TEAAroroM M CBEPCTHUKAMU KPUTEpPUU
IUTAHUPYEMBIX PE3YJIbTaTOB U KPUTEPHUH OLIEHKH CBOEH YUeOHOMU JesTENbHOCTH;

® CHCTEMAaTU3UPOBaATh (B TOM YHUCJE BHIOMpATh MPUOPHUTETHBIE) KPUTEPUU
IUIAHUPYEMBIX PE3YIBTATOB U OLIEHKU CBOEH JIESITENBHOCTH;

e oTOMpaTh HMHCTPYMEHTHI IS OIICHUBAHMUS CBOEH JIESITEIbHOCTH,
OCYLIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIBPHOCTH B paMKax IPEIOKEHHBIX
yCJIOBHH U TpeOOBaHUH;

® OIICHUBATb CBOIO JEATEIBHOCTb, apryMEHTHPYS NPUYUHBI JTOCTHXKCHUS
WIM OTCYTCTBHS IUIAHUPYEMOTO PE3yJIbTaTa;

® HaXOJWUTh JIOCTATOYHBIE CPEICTBA JJISl BBHIOJHEHUS yUeOHBIX NEHCTBUI B
U3MEHSIOLIEICS CUTyalluy W/WUJIH TIPU OTCYTCTBUHU IUTAHUPYEMOTO Pe3yibTaTa;

e paboTtags MO CBOEMYy IUIaHy, BHOCUTb KOPPEKTHUBBI B TEKYIIYIO
JEATENbHOCTh HA OCHOBE AaHAIW3a W3MEHEHUH CUTyallMM [UIs IOJyYEHHs
3aIJIaHUPOBAHHBIX XapaKTEPUCTHK MPOAYKTA/pe3ynbTara;

® YCTAHABJIMBATh CBSI3b MEXJY IIOJYYCHHBIMH  XapaKTEPUCTUKAMMU
IIPOAYKTAa W XapaKTEpPUCTHKaMHU IIpoLecca JAESITEIBHOCTH M IO 3aBEpIICHUU
NEATENbHOCTH IpeaJaraTb U3MEHEHUE XapaKTEPUCTHK MpPOLEcca JJI MOITYYCHUS
YIIYUIIEHHBIX XapaKTEPUCTUK ITPOYKTA;

® CBEpSTh CBOMU JEWUCTBUS C IIEJIBIO WM, MPU HEOOXOJUMOCTH, HCIPABIATH
OLIMOKHU CaMOCTOSATEIBHO.

4. YMmeHHe OLEHHMBATh NPAaBUIBHOCTb BBINIOJIHEHUS Yy4eOHOW 3amaud,
COOCTBEHHBIE BOBMOXKHOCTH €€ peieHus. O0yyaronuics CMOXKET:

® ONpENEATh KPUTEPUM NPABWIBHOCTA (KOPPEKTHOCTH) BBIIOJIHEHUS
y4aeOHOM 3a1a4H;

® aHAJIM3UpPOBaTh M OOOCHOBBIBaTh IPHUMEHEHHE COOTBETCTBYIOILETO
MHCTPYMEHTApHs AJIsl BBIMOJIHEHNS y4eOHOM 3a/1a4H;

e CBOOOJHO TMOJb30BATHCS BBIPAOOTAHHBIMU KPUTEPHUSIMU OLIEHKH U
CaMOOLICHKHM, MCXOJsl M3 LEIM M UMEIOLUXCA CPEACTB, pa3ivyas pe3yibTaT U
CIIOCOOBI ICHCTBUI;

® OIICHMBATh HPOJYKT CBOEH JEATENbHOCTH IO 3aJaHHBIM  W/WIH



CaMOCTOSITETILHO ~ ONPENEICHHBIM KPUTEPUSIM B  COOTBETCTBUHU C  IIEJBIO
NeSTENHHOCTH;

e 00OCHOBBIBaTh JOCTH>KMMOCTb LEIH BBIOPAHHBIM CIIOCOOOM Ha OCHOBE
OIICHKU CBOMX BHYTPEHHUX PECYPCOB U JOCTYITHBIX BHEITHUX PECYPCOB;

e (hUKCUPOBATH u aHATM3UPOBATH TUHAMUKY COOCTBEHHBIX
o0Opa3oBaTeIbHBIX PE3YJIHTATOB.

5. BrnageHue ocHOBaMH CaMOKOHTPOJIS, CAaMOOIICHKH, TIPHHITHS pEIICHUN
U OCYIIECTBICHHUS OCO3HAaHHOTO BBIOOpa B Y4YCOHOW U ITO3HABATEIHHOM.
OO0yuaronuics CMOXKeT:

e HaOIIONATh U AHAJTM3UPOBATH COOCTBEHHYIO YUCOHYIO U IMO3HABATCIIBHYIO
NEATENBHOCT WM JICATEIBHOCTh  JIPYTUX  OOydYalImUXCA B MpoIiecce
B3aMMOIIPOBEPKU;

® COOTHOCHUThH pe€ajbHbIC W TUIAHUPYEMBIC PE3yJIbTAThl HWHIWBHIYaTbHOU
o0pa3oBaTeIbHOM IEITEILHOCTH | JIeJIaTh BBIBOJIBI;

e [PUHUMATh pCIICHHE B Y4YCOHOH CHUTyalldid W HECTH 3a HEro
OTBETCTBCHHOCTb;

® CaMOCTOSTEIILHO OIPEACNIATh NMPUYMHBI CBOETO yCIeXa WM Heycliexa |
HaXOJUTh CIIOCOOBI BBIXO/Ia U3 CUTYaIluu HEYyCIexa;

® PCTPOCHEKTUBHO OIPEACIATh, KaKWe JCUCTBHS IO PEIICHHIO Yy4eOHOMH
3a/layd WM TapaMmeTpbl ITHUX NEUCTBUN MPUBEIM K TOJYYEHHIO WMEIOIIErocs
NpOJyKTa y4eOHOU NesATeIbHOCTH,

® JIEMOHCTPUPOBATH  MPHUEMBl  PETYISIUU  TMCUXO(PU3NOIOTHIECKUX/
AMOIIMOHATBHBIX COCTOSIHUM NIt JOoCTHKeHUs ddeKrra ycrnokoeHus (yCTpaHEeHHUs
ASMOIIMOHAJFHON  HANpsKEHHOCTH), 3ddexra BocCTaHOBIEHUSA (OciIabeHHs
POSIBIICHU yTOMJICHUS), s dexra aKTUBU3AIIU (TIOBBITIICHU ST
NCUX0()U3NOTIOTUUECKON PEaKTUBHOCTH ).

ITo3naBaTtesbHbIie YY ]|

6. YMeHme ompeaeisTh MOHATHS, CO3/1aBaTh OOOOIICHUS, YCTaHABIMBATH
aHAJOTUH, KJIacCU(UIUPOBATh, CAMOCTOATEIHHO BBIOMPATh OCHOBAHHUS U
KpUTEpUH 711 KIaccu(UKaIMK, YCTaHABIMBATh NMPUUMHHO-CIIEICTBEHHBIC CBS3H,
CTPOUTh  JIOTUYECKOE  pacCy)KICHHe,  yMO3aKkiro4deHue  (MHIYKTHUBHOE,
JEAYKTUBHOE, 110 aHAJIOTHH) U Je1aTh BHIBOAbI. OOyJarOMMIACS CMOKET:

e 1oa0UpaTh CJIOBA, COMOJYMHEHHBIE KIFOUEBOMY CIIOBY, OMPEIEIISIONINE
€ro MpU3HAKU U CBOMCTBA,;

® BBICTPAaWBATh JOTUYECKYIO IIETIOYKY, COCTOSIIYI0O U3 KIFOYEBOTO CJIOBA H
COTIOTYMHEHHBIX €MY CJIOB;

® BBICIATH OONIMI MPU3HAK JBYX WJIH HECKOJIBKUX TMPEAMETOB WU
SIBIICHUN U OOBSCHSITH HX CXOJICTBO;

e 00BEIUHATH TPEIMETHl W SBICHUS B TPYNIBI 1O ONpPEICICHHBIM
MpU3HaKaM, CPAaBHUBATH, KIIACCH(PUITUPOBATH i 00001IaTh (PAKTHI U SIBJICHHUS;

® BBIJICIIATH SBJICHHE U3 OOIIETO psifa NIPYTUX SBICHUM;

® OMpeeaTh 00CTOATENHCTBA, KOTOPHIE MPEAIISCTBOBAIN BOSHUKHOBEHUIO
CBSI3M MEXIY SIBICHUSIMH, W3 OTHUX OOCTOSATEIHCTB BBIICISATH OMPECISIONINE,
CIIOCOOHBIE OBITH MPUYMHOW JTAHHOTO SIBJICHUS, BBISBISTH MPUYUHBI M CJICICTBUS



SIBJICHU;

® CTPOUTH PACCYKICHHUE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSM
Y OT YaCTHBIX SBJICHUHN K OOIINM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYXICHHE HAa OCHOBE CPaBHCHUS MPEIAMETOB U SIBICHUH,
BBIJICIISISI TIPY OTOM OOIIIHME MPU3HAKMY;

e uy3jaraTh TOJYYCHHYI0 HH(OpPMAIIMIO, MHTEPIPETHPYS €€ B KOHTEKCTE
pelaeMon 3aJauu;

® CaMOCTOSATENILHO YKa3plBaTh Ha HMHQPOPMAIUIO, HYXIAIONIIYIOCS B
MpOBEpKe, TMpejyiaraTh W MPUMEHATH CIOCO0 TMPOBEPKH JTOCTOBEPHOCTH
uHpoOpMaIy;

e BepOaNM30BaTh AMOIMOHAILHOE BIICUATICHUE, OKa3aHHOEC Ha HETo
HUCTOYHUKOM;

® OOBSCHSTH SBJICHUS, IIPOIIECCHI, CBSA3M M OTHOIIICHHUS, BBISBIISICMBIC B XOJIC
MO03HABATEILHON M MCCJICI0BATEILCKON JEATEIbHOCTH (MMPUBOAUTH OOBSICHEHHE C
U3MCHCHHEM (DOPMBI TIPEICTABICHUS, OOBSCHATH, JACTAIMZMPYS WIM 0000IIas;
OOBSICHATD C 3a/ITAaHHOW TOYKH 3PCHHS ),

® BBIBIATh M Ha3bIBaTh MNPUYUHBI COOBITHS, SBJICHUS, B TOM YHCIIE
BO3MOXXHBIC /Han0oJiee BEPOSTHBIC MPUIMHBI, BO3MOXKHBIC TIOCICACTBUS 33 JaHHOM
NPHYUHBI, CAMOCTOSTEIPHO OCYIIECTBIISAS MPUIMHHO-CIICACTBEHHBIN aHAIN3;

® JleNaTh BBIBOJ HAa OCHOBE KPUTHMUECKOTO aHaJIM3a Pa3HbIX TOUYEK 3pEHUS,
MOJITBEPKAATh BBIBOJ, COOCTBEHHOW apryMEeHTalMed WM CaMOCTOSTENIBHO
MOJIYY€HHBIMU JAHHBIMH.

7. YmeHue co3gaBaTh, IPUMEHITh U NMPEOOPA3OBBIBATH 3HAKH M CHUMBOJIBI,
MOJIETM M CXEMbl JJisi pelleHus Yy4yeOHBIX ¢ T[O3HAaBaTENbHBIX 3ajad.
OOyuaronuincs CMOXKeT:

e 0003HaYaTh CUMBOJIOM M 3HAKOM TPEIMET U/UJIH SBJICHUC,

® OMpENENsaTh JOTUYECKHUE CBS3M MEXKIY IpeIMETaMH W/WIN SBICHUSIMH,
0003Ha4YaTh JTAHHBIE JOTUYECKUE CBS3U C TTIOMOIILIO0 3HAKOB B CXEME;

® Co3/1aBaTh aOCTPAKTHBIA UK peaIbHbIN 00pa3 mpeaMeTa U/ uiv SBJICHUS,

® CTPOUTH MOJICNIB/CXEMYy Ha OCHOBE YCIOBHMM 3aJa4dM W/HIIA CIIocoba ee
pEIICHHUS;

e Cco37aBaTh BepOajbHBIC, BEIICCTBEHHBIC M WH(OPMAIIMOHHBIE MOJEIH C
BBIJICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa NJIsi OMpeNesieHUs crocoda
pEIIeHHs 33]]Ja4l B COOTBETCTBUU C CUTYaIIHEH;

® peoOpa3oBhIBATh MOJENH C IENbI0 BBIIBICHUS OOMIMX 3aKOHOB,
OTIPEISIISIIONINX TAHHYIO TPEIMETHYIO 00J1acTh;

® TIEPEBOJUTH CIOKHYIO MO COCTaBY (MHOTOACTIEKTHYIO) HH(POPMAIIUIO W3
rpadudeckoro wiauM  (GopMaIM30BAaHHOTO (CHMBOJBHOTO) TIPEACTABICHHUS B
TEKCTOBOE, U HA00OPOT;

® CTPOUTH CXEMY, aJITOPUTM JICUCTBHSI, UCIIPABIATh WU BOCCTAHABIMBATH
HEW3BECTHBI paHEe alrOpUTM Ha OCHOBE WMMEIOIIETOCS 3HaHUS 00 O0BEeKTe, K
KOTOPOMY MPUMEHSIETCS QJITOPUTM;

® CTPOUTH JOKA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT MPOTHUBHOTO;

® aHAIU3UPOBATH/peIeKCUPOBATh OMNBIT Pa3padOTKM U peaau3aluu



y4eOHOr0 MPOEKTa, UCCIEAOBaHUS (TEOPETUUECKOT0, SMIIMPUUECKOT0) Ha OCHOBE
MPEJIOKEHHOW TPOOJEMHOM CUTyallMM, TMOCTAaBJICHHOW WETW W/WIW 3aJlaHHbIX
KPUTEPHUEB OLICHKU MPOYKTa/pe3yibTara.

8. CwmpbicioBoe uteHue. OOy4aromuiicss CMOXET:

® HaXOJWUTh B TeKCTe TpeOyemyro uHpopMaluio (B COOTBETCTBUU C LETSAMHU
CBOEH JIEATEIIbHOCTH);

® OPUEHTUPOBATHCS B COJIEPKAHUU TEKCTA, MOHUMATH IIEJOCTHBIA CMBICI
TEKCTa, CTPYKTYpUPOBATh TEKCT;

® yCTaHaBJIMBaTh B3aMMOCBS3b OINHCAHHBIX B TEKCTE COOBITHH, SIBICHUI,
POLIECCOB;

® DPE3IOMHUPOBATH INIABHYIO UJICIO TEKCTA,

® peoOpa3oBbIBATh TEKCT, «IEPEBOJS» €ro B JAPYI'YIO MOJAJIbHOCT,
UHTEPIPETUPOBATh TEKCT (HEXYA0KECTBEHHBIN — YUEOHBIN, HAYYHO-TIOMYJISIPHBIH,
MH(OPMAIMOHHBI, TeKCT non-fiction);

® KPUTHYECKHU OIEHUBATH COACPKaHUE U (OPMY TEKCTA.

9. ®dopmupoBaHHWE U pa3BUTHE HKOJOTUYECKOTO MBIIUICHUS, YMCHHE
IPUMEHATh €r0 B MO3HABATEIbHON, KOMMYHUKATHBHOMW, COLIMAIIBHONW MPAKTUKE H
npodeccroHaabHOM oprueHTaruu. OOyJaromuncs CMOXKET:

® OMpeJeNsaTh CBOE OTHOIICHHUE K MPUPOJIHOM Cpelie;

® AHAJIM3UPOBATh BIMSIHUE HKOJOTMYECKUX (AKTOPOB Ha Cpeay OOUTaHUs
’KUBBIX OPraHU3MOB;

® [IPOBOJUTH MPUUYMHHBIA W BEPOSTHOCTHBIA aHAIM3 HKOJIOTHYECKUX
CUTYaIUU;

® [IPOTHO3UPOBATh W3MEHEHMSI CUTyallUM TpPU CMEHE ACHCTBUS OJHOIO
¢dakTopa Ha JelcTBUE APYTroro (GakTopa;

® PACHPOCTPAHITH IKOJIOTUYECKUE 3HAHMS M y4aCTBOBATH B MPAKTUYECKUX
JieNIax 1o 3alIUTe OKPYKAIOIIeH Cpebl;

® BHIpA)KAaTh CBOE OTHOIICHHE K MPHUPOJE dYepe3 MOJENH, MPOCKTHHIE
paboTHI.

10. Pa3urne MOTMBaUMM K OBJAJEHUIO KYJIbTYpOH aKTUBHOIO
WCIIOJIb30BaHUs CI0BApPEN U APYTrUX MOUCKOBBIX cucTeM. OOyJaromuiics: CMOXKET:

® OIpEAeNATh HEOOXOAMMBIC KIIFOUEBBIC TOMCKOBLIE CIIOBA U 3aIIPOCHI;

® OCYUIECTBIIATh B3aUMOJCHCTBUE C BJIEKTPOHHBIMU IOMCKOBBIMHU
CHUCTEMAaMHU, CIOBapsIMU;

e (GopMHUPOBATH MHOKECTBEHHYIO BBIOOPKY M3 MOUCKOBBIX HCTOYHUKOB
JUTsl OOBEKTUBU3AIMH PE3YJIbTATOB MTONCKA;

® COOTHOCHUTH MOJIyYEHHBIE PE3YIbTAThI IOUCKA CO CBOEH €SI TENHHOCTBIO.

KommynukatuBabie Y'Y /]

11. VYmeHue opraHu3oOBBIBaTH y4eOHOE COTPYAHUYECTBO U COBMECTHYIO
NEATENIbHOCTh C Y4YUTENIEM W CBEPCTHHKaMH; paboTaTh HWHAUBHUIYyaIbHO U B
IpyIIe: HaxoAWTh OOIee pelleHHe MW pa3peniath KOH(PIMKTHL HAa OCHOBE
COTJIACOBAHMS MO3UIUMN U yUeTa UHTEPECOB; (hOPMYIUPOBATh, AP YMEHTUPOBATH U
OTCTauBaTh cBO€ MHeHHE. OOYyUYarOITUICSI CMOXKET:

— OIpEeJENsATh BO3MOXKHBIE POJIU B COBMECTHOU €S TEIbHOCTH;



— Urpath ONpPEACTICHHYIO POJIb B COBMECTHOU JIESITENIHLHOCTH;

— NpUHUMATh TO3ULUI0 COOECEeNHMKA, T[OHUMAsl TMO3UIUI0 JAPYroro,
pazniuuath B €ro peud: MHEHHE (TOYKY 3pEHHUsI), JOKA3aTeIbCTBO (ApryMEHTHI),
(baKThI; TUIIOTE3bI, AKCUOMBI, TEOPUU;

— ONpenensiTb CBOM JICHMCTBUA U JICUCTBUA MapTHEpa, KOTOPHIE
crocoOCTBOBAJIM WJIM MPEMSATCTBOBAIM MPOTYKTUBHON KOMMYHUKAIIUH;

— CTpOUTHh  TMO3UTHUBHBIE  OTHOIIEHUS B  Mpolecce ydeOHOM U
MO3HABATEIILHON AESITEIbHOCTH;

— KOPPEKTHO W apryMEHTHPOBAHHO OTCTaWBaTh CBOI TOYKY 3pPEHHUS, B
JMCKYCCUM yYMETh BBIJIBUTATh KOHTPAPIyMEHTHI, Tiepedpa3supoBaTh CBOIO MBICIH
(BMajieHuEe MEXaHU3MOM HKBUBAJICHTHBIX 3aMEH);

— KPUTHUYECKH OTHOCHUTBhCS K COOCTBEHHOMY MHEHHUIO, C JOCTOMHCTBOM
MPU3HABATH ONIMOOYHOCTH CBOErO0 MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTUPOBATH
ero;

— TpeasiaraTh aJbTEPHATUBHOE PEIICHUE B KOH(DJIMKTHON CUTYyaIUU;

— BBIICJISTH OOIIYIO0 TOUKY 3pEHHS B TUCKYCCHH;

— JIOTOBAapUBaThCS O TpaBWJIaxX W BOMpocax Jisl OOCYXKIEHUS B
COOTBETCTBUHM C MOCTABJICHHOU NEepe/] TPYNIoN 3a/1auei;

— OpraHU30BBIBaTh YUYCOHOE B3aMMOJICHCTBUE B IpyIIe (ONPEAesaTh 00IIue
LEIH, PACHPENEIIATh POJIH, 1OrOBAPUBATHCS APYT C APYTOM H T. [1.);

— YCTpaHATh B paMKax Juajora pa3pblBbBl B  KOMMYHHUKAaIlUH,
00yCIIOBJICHHBIE HEMOHMMaHUEM/HENIPUSATHEM CO CTOPOHBI coOeceHUKa 3ajauyw,
(dbopMBI WK cOAiepKaHUs TUajora.

12. YmeHue 0CO3HAHHO UCIOJIL30BATh PEUEBbIE CPEJICTBA B COOTBETCTBUU
C 3aJadyel KOMMYHHMKAlUM JJISI BBIPAKEHUS CBOMX UYYBCTB, MBbICIEH H
noTpeOHOCTEN ISl TUIAHUPOBAHMS M PETYJSUU CBOEH NESITENbHOCTH; BIIAJICHUE
YCTHOM W TMCBbMEHHOW pPEYbI0, MOHOJOTHYECKOW KOHTEKCTHOM PEYBIO.
OOyuaronuics cMOXKeT:

e ompeAensaTh 3a7adyy KOMMYHHUKAallUd M B COOTBETCTBHHM C HEW OTOMpaTh
peYeBbIE CPEACTBA;

e 0TOMpPATh U UCHOJIB30BATh PEUYEBBIC CPEACTBA B MPOIECCE KOMMYHHKAITUU C
JIPYTUMU JIOIbMU (IHAJIOT B Mape, B MAJION TpynIe U T. 1.);

® TPENCTaBIsATh B YCTHOM WIM MHUCBMEHHOW (opme pa3BepHYTHIA IJIaH
COOCTBEHHOH JIeSITEIIbHOCTH;

e CoOIIOZaTh HOPMBI TyOIMYHON PEYH, PETJIAMEHT B MOHOJIOTE U JUCKYCCHH B
COOTBETCTBUM C KOMMYHUKATUBHOM 3aJ]a4€H;

® BBICKA3bIBATh U OOOCHOBBIBATh MHEHHUE (CYKJICHHUE) U 3alpallliBaTb MHEHUE
napTHepa B paMKax JIMaJiora;

® [pUHUMMATh pEIIEHHE B XOJIe JUajJora ¢ COrJacoBbIBaTh €ro C
co0eCeTHUKOM;

® CO3/1aBaTh NUCHMEHHBIE «KJIUIIMPOBAHHBIE» M OPUTHMHAIBHBIE TEKCTHI C
HCIIOJIb30BaHUEM HEOOXOIUMBIX PEUYEBBIX CPEJICTB;

® UCIIOJNb30BaTh BepOaybHBIE CpelCcTBa (CpelCTBAa JIOTMUYECKOW CBSI3M) JJIs
BBIJICJICHUSI CMBICIIOBBIX OJIOKOB CBOETO BBICTYIUICHUS;



® JCIOJB30BAaTh HEBepOalbHbIE CPEACTBA WJIM HarJsJHblE MaTepHalbl,
MOATOTOBJIEHHBIE/OTOOPAHHBIE MTOJT PYKOBOJACTBOM YUHTEIIS;

e JleJlaTh OLEHOYHBIA BBIBOJ O JOCTH)KEHMM LEIM KOMMYHHKaIUU
HEIMOCPEJICTBEHHO  IOCJI€  3aBEpIIEHUS KOMMYHHMKAaTUBHOIO  KOHTaKTa U
000OCHOBBIBATH €TO.

13. ®opmupoBaHue U  pa3BUTHE KOMIIETEHTHOCTH B  0O0JacTH
MCIIOJIb30BaHUsl MH(OPMAMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOrui (maiee —
HKT). O6yuaromuiics CMOXET:

® [ICJICHANPABIEHHO HCKAaThb M HCIOJIb30BaTh HH(DOPMALMOHHBIE PECYPCHI,

HEO0OXOAUMBIE JJIs PEIICHUS YUeOHBIX U TPAKTUUECKUX 3aJ1au C TIOMOIIIBIO CPEJICTB
UKT;

® BBIOMpaTh, CTPOUTh W HCMOJB30BaTh aJICKBATHYI HWH()POPMAIIMOHHYIO
MOJENb JIJIs Tepe/laud CBOUX MBICIEH CPEeJICTBAMU €CTECTBEHHBIX M (hOPMaTbHBIX
SI3bIKOB B COOTBETCTBUU C YCIOBUSIMH KOMMYHUKAIIWH;

® BBIJICIATh HMH(POPMAIMOHHBIA aCMeKT 3a7adyd, OIEPUPOBATh JaHHBIMHU,
UCIIOJIb30BaTh MOJIEIb PELICHUS 3aa4u;

® UCIIOJb30BaTh KOMIBIOTEPHBIC TEXHOJIOTHUU (BKJIIOYasi BBIOOP aIeKBAaTHBIX
3a/1a4€ MHCTPYMEHTAIBHBIX MPOTPAMMHO-AIIAPATHBIX CPEJICTB U CEPBUCOB) IS
petieHrs HHGOPMAITMOHHBIX 1 KOMMYHUKAIIMOHHBIX YYEOHBIX 3aJ1a4, B TOM YHUCJIE:
BBIUMCIICHUE, HAITUCAHUE JIOKJIAI0B, pedepaToB, Co3aHue Mpe3eHTAINN U JIp.;

® HCIOJIb30BaTh HHPOPMAIIUIO C YIETOM dTUUYECKUX U MPABOBBIX HOPM;

e co3gaBaTh MHGOPMAIMOHHBIE PECYpPChl Pa3HOTO TUNA M I Pa3HbIX
ayJIMTOpUiA, COOJIIOIaTh HH(POPMALIMOHHYIO TUTUEHY U MPaBHia UHPOPMALIMOHHOM
0€30MacHOCTH.

npeomemuule:

® UMETh MPEACTABICHUS O MaTreMaTMKe KaKk O METOJe [O3HaHUs
JNENCTBUTEIIBHOCTH, MO3BOJIAIONIEM ONUCHIBATh U U3Yy4aTh PEAJIbHbIE MPOLECCHl U
SABJICHUS;

e paboTaTh C yUeOHBIM MATEMATUYECKUM TEKCTOM (aHAM3UPOBAThH, U3BICKAThH
HE0OXoMUMYI0 HWHGOpPMAIHMIO), TOYHO M TPAMOTHO BBIPAXATh CBOW MBICIH C
[IPUMEHEHHEM MaTEMAaTHYECKOM TEPMHHOJIOTUM UM CHMBOJIMKH, IIPOBOJMTH
Kiaccu(uKanuuy, JIOTHYeCKHe OOOCHOBAaHUS, JOKAa3aTeIbCTBA MATEMATHYECKUX
YTBEPKACHUN;

® BJIAJIETh T€OMETPUYECKUM SI3BIKOM; Pa3BUTHUE YMEHUS UCIIOJIb30BATH €T0 JJIs
ONMCAaHUS MPEAMETOB OKPYXKAIOLIEr0 MHUpPa; pPa3BUTUE MPOCTPAHCTBEHHBIX
MpEACTAaBICHUN, M300pa3UTENbHBIX  YMEHHM, HABBIKOB  T'€OMETPHUUYECKUX
MMOCTPOEHHU;

® UMETh CHCTEeMAaTHYECKHE 3HAHUSA O IUIOCKUX (Urypax W WX CBOWMCTBAX,
MPEJICTABIECHUN O NPOCTEHMIINX MPOCTPAHCTBEHHBIX TEJIaxX; pPa3BUTHE YMEHUU
MOJICJINPOBAHUSL PEAJbHBIX CUTYyalHM Ha S3bIKE TE€OMETPUHU, HCCIIEIOBAHUA
MMOCTPOEHHOW MOJIENIM C HWCIIOJb30BAHUEM T€OMETPUUYECKUX MOHATUN U TEOPEM,
amnmnapara ajareOphbl, pelieHUs] TEOMETPUUECKUX U IPAKTUUECKUX 3a]1ay;

® INPUMEHATH W3YUYECHHBIC MOHITHUS, PE3YIbTAThl, METOMBI JIUI1 PELICHUS 3a]a4
MMPAKTUYECKOTO XapaKTepa W 3aJa4 M3 CMEXHBIX JTUCUUIUIAH C MCIOJIb30BAHUEM



IpyU HEOOXOJAMMOCTH CIPABOYHBIX MAaTEPHUANIOB, KOMIIBIOTEPA, IOJIb30BATHCS
OLICHKOM Y IIPUKUIKOMN IIPU IIPAKTUYECKUX pacuérax;
e 00nagaTh MHPOPMALIMOHHON U AITOPUTMUYECKON KYJIbTYPOil.

Conep:kanmne y4eOHOr 0 nmpeamera

DJIeMeHThI TEOPUH MHOKECTB H MAaTeMATHYeCKOM JIOTHUKHU

Cornacio ®I'OC ocHoBHOrO 001I€T0 00pa3oBaHUA B KypC MaTeMaTHKU
BBE/IeH pazjen «Jloruka», KOTOPBHIA He MpeanoaaracT JOMOJHUTEIbHBIX YacOB Ha
U3y4YeHUU ¥ BCTPAMBAETCS B pa3IUYHbIE TEMbl KypCOB MAaTEeMaTHKH |
npeaBapsieTcss 03HAKOMJICHHEM C DJIEMEHTaMH TeOPUH MHOXKECTB.

MHo:xecTBA U OTHOLIEHHUSI MEKIYy HUMH

MHOXECTBO, Xapakmepucmuieckoe CEOUCMBO MHOINCECmBd, DIEMEHT
MHOXECTBA, Mycmoe, KOHeuHoe, OeckoHneuHoe MHoxcecmgo. I1logMHOXKECTBO.
OTHOILIIEHUE TIPUHAJIC)KHOCTH, BKJIIOYEHUS, PAaBEHCTBA. JJIEMEHThl MHOXECTBA,
CIoCcOOBl 3aJlaHUsI MHOXECTB, PACHO3HABAHUE NOOMHONCECME U INeMEeHMO8
NOOMHOMNCECME C UCNONIb30BAHUEM KPY20s Jiliepa.

Onepannu HaJ MHOXKeCTBAMHU

[lepeceuenne u OOBEAMHEHHE MHOXKECTB. PazHocmb  MHOXMCEcms,
O0onoiHeHue MHoxcecmea. HMumepnpemayus onepayuii HA0 MHONCECMEAMU C
nomouwbio Kpyeos Jiiepa.

JIeMeHTbI JIOTUKH

Onpenenenue. YTBEpXKAeHUA. AKCHOMBI M TeopeMbl. JloKa3aTeabCTBO.
JlokazaTenbCTBO OT TpoTHBHOTO. Teopema, oOpatHas maHHOW. IIpumep wu
KOHTpIIpUMED.

Boicka3biBaHus

NctuHHOCTP M JIOKHOCTH  BBICKa3bIiBaHUS. (CnodicHble U npocmole
svickazviganus. Onepayuu HAO B8bICKA3LIGAHUAMU C UCNOIb30BAHUEM JIOSUUECKUX
CBA30K: U, UNU, He. YCl06Hble 8bICKA3bIGAHUS (UMNIUKAYUU).

I'eomerpuyeckue purypsi

dDurypsl B reoMeTPHHU U B OKPY:KaloleM MUpe

I'eomerprueckas durypa. dopmupoBaHue MPEICTABICHUN 0
METaInpeIMETHOM MOHATHU «purypay.

Touka, nWHUA, OTPE30K, NpsiMas, Jy4, JIOMaHas, IUIOCKOCTb, YTOJ,
OuccekTpuca yria v e€ CBONCTBA, BUABI YIJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBast cummetpusi reomerpudeckux ¢uryp. LleHTpanbHas cummeTpus
r€OMETPUYECKUX (UTYD.



MHOroyroJibHMKHU

MHOroyrojbHuK, €ro 92JIEMEHTBI U €ro CBoWcTBa. Pacno3HaBaHue
HEKOTOPBIX MHOTOYTOJIBHUKOB. Bbinykavle u HebinyKible MHO20Y20IbHUKU.
IIpaBunbHBIE MHOTOYTOJIBHUKHU.

Tpeyronpnuku. BbicoTa, Menuana, OuccekTpuca, CpeAHss JIMHUA
TpeyrojbHUKa. PaBHOOEJPEHHBI TpPEYroJbHUK, €ro CBOICTBA U MPHU3HAKHU.
PaBHOCTOpOHHMI TPEYrOJIbHUK. IIpsAsMOyTOIBHBIN, OCTPOYT'OJIbHBIN,
TYIIOYTOJIbHBIM TPEYroJbHUKU. BHemHue yriel TtpeyroibHuka. HepaBeHCTBO
TPEYrOJIbHUKA.

Yerbipéxyronpuuku. [lapamnenorpamm, pom0, NpSAMOYroJbHHUK, KBajpart,
Tpamneuus, paBHoOeApeHHas Tparneuus. CBONCTBA W MPU3HAKK NapaljiesiorpaMmma,
pom0Oa, MpsIMOYTroJibHUKA, KBaJpaTa.

OKpy:KHOCTB, KPYT

OKpY>KHOCTb, KPYT, UX AJIEMEHTBl U CBOWMCTBA; IIECHTPAJIbHBIE U BIIMCAHHbBIC
yrnbl. KacarenbHast u cexywas K OKPYXHOCTH, ux ceoiicmea. BmnucaHHble u
OIMCAaHHBIE OKPYXHOCTHU JJISi TPEYTOJIbHUKOB, YemblpEXY20abHUKO8, NPAGUTLHBIX
MHO20Y20IbHUKO8.

I'eomeTpuyeckue purypsl B NpocTpaHCcTBe (00bEMHBIE TeJIa)

Mnococpannux u eco a1emenmul. Hazeanus MHO202PAHHUKOG C PA3HbLIM
noJaodicenuem u Koaudecmeom epawei. IlepBUUHBIE NIPENCTaBICHUS O MUPAMHULE,
napajuieienunene, npusme, chepe, mape, HAIMHIPE, KOHYCE, UX 3JIEMEHTAaX U
MPOCTENIINX CBOWCTBAX.

OTHOIIEeHUS
PaBencrBo ¢puryp
CBoiicTBa paBHBIX TPEYroJbHUKOB. [Ipr3HaKu paBeHCTBA TPEYTrOJIBHUKOB.

IHapanjieabHOCTH NPSAMBIX
[Ipr3Haky ¥ CBOWCTBA NapajuIEIbHBIX NPSAMBIX. AKCUOMa napaiieibHoCmu
Eexnuoa. Teopema Daneca.

IlepnenaukyasipHble NPsIMble

[Ipsamonn  yron. Ilepnengukynssp Kk npsmoi. HaknonHasg, npoexuus.
CepenuHHbIA  TIEpNEHAUKYJIAp K  oTpe3ky. Ceotlicméa u  npusHaKu
NnepneHoOUKyIapHOCMU.

Ilooobue

IIponopyuonanvrvie ompesku, nooooue gueyp. I1o006HbIe Mmpey2onbHUKU.
Ilpusnaxu noooobus.

B3anMHoe pacnosioxkeHne IPsIMO B OKPYKHOCTH, 08YX OKPYHCHOCEN.

HN3MepeHust M BbIYMCICHUS
BeanuuHbl



ITouatue Benuuusbl. Jlnuna. M3mepeHue nuHbL. EIUHULBL U3MEPEHUS
nnvHbl. Bennuuna yrina. ['pagycHas mepa yria.

[lonsTe o mnomanu I1IOCKOW (urypsl m e€ cBoiicTBax. M3mepenue
mromanen. EnuHuIb u3sMepeHus IIomaiu.

[Ipencrasinenue 06 00bEME u ero cBoiicTBax. M3mepenne o0béma. Equnuiisi
U3MEpEeHUs 00bEMOB.

N3mepennst M BBIYMCTICHUSA

NHCTpyMEHTBI 11 U3MEPEHUN U INOCTPOCHUM; U3MEPEHUE U BBIUHMCIICHUE
yIJ0B, JUIMH (paccTOsHUi), miomanei. Tpuronomerpuueckue (pyHKIUU OCTPOTO
yIiia B NIPSMOYTOJbHOM TPEYTrOJbHUKE 1puconHomempuueckue yHkyuu mynoz2o
yena.  BpluucineHue — JJIEMEHTOB  TPEYIOJBHUKOB €  HCIIOJIB30BAHUEM
TPUTOHOMETPUYECKUX  COOTHOWIEHUH. Dopmynbl IUIOMAAM  TPEYTrOJbHHUKA,
napajuiesiorpaMMa M €ro 4YacTHBIX BHJOB, (DOPMYJbl JJIMHBI OKPYXHOCTH U
wionaan kpyra. CpaBHeHue W BbluMciieHHe Muiomanei. Teopema Iludaropa.
Teopema cunycos. Teopema KOCUHYCOS.

Paccrosinus
Paccrosnue Mexay Toukamu. PaccTosHME OT TOYKH JIO0 TPSMOIA.
Paccmosnue meancoy gueypamu.

I'eomeTpuyeckue MOCTpOEHUs

['eomeTprueckne MOCTPOEHUS I WILTIOCTPALIMM CBOMCTB T€OMETPUUYECKUX
duryp.

NHcTpyMeHTBl 111 TOCTPOEHUW: LUPKYJIb, JIMHEWKA,  YTrOJbHHUK.
IIpocmetiwue nocmpoenus yupkyiem u JIUHEUKOU: NOCmMpoeHue OUCCeKmMpPUcsHl
yena, nepneHouKyasapa K npsamot, y2id, pagHo2o OaHHOMY,

Ilocmpoenue mpey2oibHUKO8 NO MPEM CMOPOHAM, 08YM CMOPOHAM U Vi)
MedHcoy HUMU, CIOPOHE U O8YM NPULEHCAUUM K Hell YeraM.

lenenue ompesxka 6 0GHHOM OMHOUEHUU.

I'eomeTpuyeckue npeodpazoBaHus

IIpeoOpa3oBanus

[Tonsitue mpeobpazoBanus. [IpencraBieHne o MeTanpeaMETHOM IOHSTUU
«tpeodpaszoBanue». [looooue.

JABuxeHust
OceBass W IEHTpaJIbHAsA CUMMETPHS, NOBOPOM U NAPANIENbHBIU NePEeHOC.
Kombunayuu osudsicenuti Ha niockocmu u ux c8oucmaed.

BeKkTOpbI 1 KOOPAMHATHI HA INIOCKOCTH

BekTopsl

[TonsaTne BekTOpa, AEWCTBUSA HAJ BEKTOPAMH, MCIIOJIB30BAHHE BEKTOPOB B
dusMKe, paznodcenue gekmopa Ha cocmasasaujue, CKauIpHoe npouzeedeHue.



Koopannarsl

OCHOBHBIE TIOHATHUS, KOOPOUHAMbL 8EKMOPA, PACCMOSAHUE MENHCOY MOUKAMU.
Koopounamui cepedunvr ompesxka. ¥Ypasuenus gueyp.

IIpumenenue e6exkmopogé u KoopouHam ONisl peuleHusi NpPoCMeuuux
2eomempuiecKux 3a0adu.

Hcropust MmaTeMaTUKHU

Bosnuknosenue mamemamuku kax nayku, smanvl e€ pazsumus. OcHogHbie
pasoenvl mamemamuxu. Buvloaowuecss mamemamuku u ux 6x1ad 6 pazeumue
HayKu.

llosgnenue  memooa KOOpOouHam, NO0380JIA10U€20 nepesooums
2eomempuyeckue oovekmol Ha A3blK aneedpul. P. Jlexapm, 1. @epma. [lpumepol
PA3TUYHBIX CUCTEM KOOPOUHAM.

Om 3emnedenuss k eeomempuu. Ilugazop u eco wkona. Danec, Apxumeo.
IInamon u Apucmomens. Ilocmpoenue npaguibHblx MHO20)201bHUK08. Tpuccexyusl
yena. Keaopamypa xkpyea. Yoeoenue kyba. Ucmopus uucia w. 3onomoe ceueHue.
«Hauana» Eexnuoa. JI Diinep, H.U.Jlobauesckuii. Mcmopus namoeo nocmynama.

l'eomempusi  u  uckyccmeo.  I'eomempuueckue  3aKOHOMEPHOCMU
OKpYdICaroue2o Mupa.

Acmponomus u eeomempus. Ymo u kak yswanu Anaxcazop, pamocgher u
Apucmapx o pazmepax Jlynol, 3emau u Connya. Paccmosnusa om 3emau oo Jlynol u
Connya. Uzmepenue paccmosnus om 3emau 0o Mapca.



TemMaTnyeckoe njIaHMpoBaHue
¢ onpeaeJieHHEeM OCHOBHBIX BH0B Y4eOHOH AesITeJIbHOCTH

TemaTnueckoe MJIAHUPOBAHHE pEATU3YyeT OJUH W3 BO3MOXKHBIX IMOJXOAOB K PACHPENEICHUI0 HM3y4aeMOoro marepuaia
nuHun yaeOHo-Metoauueckux komruiekcoB (YMK) «['eometpusi» (aBTopel: AtanacsH JI.C., bByry3zoB B.®., Kagomues C.b. u

zp.).

OHO He HOCHUT 0053aTeNBbHOTO XapakTepa M HE HCKIIOYaeT BO3MOXHOCTEM HMHOIO paclpeiesieHus COJEp KaHMs.
CocraButenu pabouux NporpaMM MOTYT TIO CBOEMY YCMOTPEHHIO CTPYKTypUpPOBaTh Y4eOHBIM MaTepuas, OIpeeisTh
MOCIIEIOBATENIbHOCTD €r0 U3YUYEHUS, pacIUpeHus: 00beMa CoAepIKaHU.

B mnpumepHOM TeMaTH4YeCKOM IIJITAaHUPOBAHWM pa3feibl OCHOBHOTO COJCpKaHUS pa3OUThl Ha ydeOHbIE TEMBI B
MOCJIEIOBATENIBHOCTY UX U3y4YeHUs 1o yueOHuKy ['eomerpus. 7-9 kiacchl : yuel. 11 o01eodpa3oBar. opranuzanuii ¢ Ipui. Ha
anektpoH. Hocutene/ [JI.C. Aranacsan, B.®. byry3os, C.b. Kagomriies u ap.]. — 3-e uzn. — M : Ilpocsemenue, 2014 — 383 c. : ni.

7 KkJj1acc
Homep HanmeHnoBaHue OcHOBHOE conepkaHue KonunuectBo XapakTepucTUKa
TJIaBbI/ riaBel/maparpada JacoB OCHOBHBIX BHJIOB yueOHOM
naparpada JeSATeIIbHOCTH
I'nasa | HavanpHble reoMeTpUYECKUE CBEICHUS 13 OnepupoBaTh Ha 0a30BOM ypOBHE
1,2 [Ipssmas u orpe3ok. Jlyu | 'eomerpruueckas durypa. 3 MOHATUAMHU: TIpsAMas, OTPE3OK, JydY,
Y yTOJI d@opMUPOBaHUE MPEACTABICHUN O yIrojl, IpsSMOM W TYIIOW, OCTpPBIN,
3 CpaBHEHUE OTPE3KOB U | METAIIPEAMETHOM MOHSATHH 1 pa3BEpHYTHIN yrodi, rpanyc,
YTJIOB «purypa». Touka, TUHUSA, OTPE3OK, rpajaycHas Mepa yria, OuccekTpuca
4,5 H3MepeHre 0Tpe3KOB. npsiMasi, JyY, IUIOCKOCTb, YTOJI, 4 yria CMEXHbIE M BEPTUKAJIbHbIE
H3mepenue yrios OuccekTpuca yria u €€ CBOMCTBA VIJIbl, MEPIEHANKYISIPHBIE MPSMBbIE,
6 [NepreHMKyIIpHBIE BUJbl yriaoB [loHsATHE BETUMYUHBI. 3 MEPIEHANKYIAPHOCTh PSIMBIX,
IPSIMBIC Jmna. N3mepenne JUIVHBL. YIJIbl MEXIY IPSAMBIMHU, CEpEeAvHA
Pemenue 3amau EauHunel  u3MepeHus:  JJIMHBL 1 OTpe3Ka; M3BJIEKATh UHPOPMAIUIO O
KonrponpHas pabora Ne 1 Bennuwna yrna. ['pamycHas mepa 1 r€OMETPUUYECKUX burypax,




yria. NHCcTpyMeEHTHI IS

U3MEpEHUH, A3MEpEHUE 51
BBIUHCIICHUE VTJIOB, JUTUH
(paccTostHui). IIpsmoii  yrod.
[lepnenaukynspHble npsiMbIe.
Ceoucmea u NpU3HAaKu
nepneHOUKyIAPHOCMU.

Bosuuknosenue mamemamuku rax
HAYKU, Smanvl  e€é  pazeumus.
OcHosHble pazoenvl Mamemamuxu
Om 3emnedenuss K 2eeomempull.
«Havanay Eexnuoa.

MpEACTaBICHHYIO Ha 4YepTekax B
SBHOM  BHUJE; TNPUMCHATH  JUISI
pelieHus 3aJad  TeOMETpUUYECKHUe
(baKThl, eciu yCJIOBUS ux
NPUMEHEHHS  3aJlaHbl B SIBHOM
dbopme; UCHOJB30BATH  CBOMCTBA

r€OMETPUUECKUX buryp TUISt
peuieHus TUIIOBBIX 3ajaady,
BO3HUKAIOIIUX B CUTyalusxX
MTOBCEIHEBHOM KU3HU, 3a1a4
MIPaKTUYECKOTO COJIEpKaHUS;
BBITIOJIHSTh U3MEPEHUE JUTUH,

pacCTOSIHUM, BEJIMYMH VTIJOB, C
ITOMOIIILIO WHCTPYMEHTOB TUTSE
M3MEpEeHUI JUTUH u VTJIOB;
n300paxkaTb  TUIIOBBIE  IUIOCKHUE
burypel OT pykKH M C TIOMOIIBIO
WHCTPYMEHTOB; (opMyiaupoBaTh U
O00OOCHOBBIBATh  yTBEPKACHUS O
CBOMCTBAX CMEKHBIX u
BEPTUKAJIBHBIX VTJIOB, O CBOWCTBE
JIByX TMPSIMBIX TEPHEHIUKYJISIPHBIX

TpPEThEH. Onepuposams
npeocmasieHusmMu 0  OluHe Kax
geiuqune; onepuposamo

NOHAMUAMY,  NEePHEeHOUKYTAPHOCHb
NPAMBIX, Y2]lbl MEHCOY NPAMBIMU.

I'masa II

| Tpeyronsuuky

17

OnepupoBaTh Ha 0a30BOM YpOBHE




1 [lepBblit IIPU3HAK
paBeHCTBa
TPEYTOJIbHUKOB

2 MenuaHsl,
OMCCEKTPHUCHI M BBICOTHI
TPEYroJibHUKA

3 Bropoit wu  Tpermit
NpU3HAKK  PaBEHCTBA
TPEYTOJIbHUKOB

4 3aga4yu Ha MOCTPOCHUE

Pemenue 3agau

Tpeyronbauku. CBOHCTBa paBHBIX

TPEYTOJILHUKOB. [Ipuznaku
paBEeHCTBA TPEYIOJIbHUKOB.
TeopeMsl. Jloxa3atenbCTBO.
[TepnienuKyIsIp K IIPSMOM.
Haxmonnas, mpoekuus. Bricora,
MeJIMaHa, ouccekTpuca
TpeyroibHuKa.  PaBHOOEApEHHBIIM
TPEYTOJIbHUK, ero CBOWCTBA.
PaBHOCTOpOHHMI TPEYTOJIbHUK.
OKpyXHOCTb, €€ DJEMEHTbl H
CBOMCTBA. Onpenenenue.
YTBepKIACHUS. I'eomeTpuueckue

NOCTPOEHUSI Uil  WUIKOCTpaluu
CBOICTB T€OMETpUIECKUX QUryp.

NHCTpYMEHTBI IS  TOCTPOCHUM:
UUPKYJIb,  JIMHEWKA,  YrOJIbHUK.

IIpocmeriwue nOCMpPOeHUs
YUpKyaem u JUHEeUKOU: NoCmpoeHue
buccekmpucol yena,

MOHATUSAMMU: TPEYTOJIBHUK,
paBHOOEIPEHHBIN TPEYTrOJbHUK,
PaBHOCTOPOHHUU TPEYrOJbHUK,
BEpPLIMHBI, CTOPOHBI, yroi Hu
NEPUMETP TPEYrOJIbHUKA, pPaBHbIE
TPEYTOJIbHUKH, MeJlnaHa

OMCCeKTpHCca BbICOTA TPEYTOJIbHHKA,
OKPYXHOCTb, LIEHTp pajJuyc Xopnaa

JTUaMeTp OKPYXHOCTH,
MIEPICHIUKYJISP K TIPSIMOIA;
W3BJICKATH uHpopMaImio 0

TPEYroJibHUKaX W  OKPY)KHOCTH,
NPEJCTABICHHYI0 Ha 4YepTexax B
SBHOM  BHJE; TMPUMEHATHh  JIJIs
pemieHusi 3amad  TeOMETPUYECKHE
bakThI, ecIiu yCIIOBHS 170
NPUMEHEHUsS 3aJaHbl B  SBHOW
dbopme; n300paxaTh TPEYrOJbHUKHU
U WX DJIEMEHTBI OT pPYyKH H C
TIOMOIIIBIO UHCTPYMCHTOB;




KonTtponbsnas padora Ne 2

NepneHouKyIapa K npsamou, yaid,
PABHO20 OAHHOM).

BBITIOJIHATD HpOCTCI\/’IH_II/Ie
MMOCTPOCHUA Ha MCCTHOCTH,
HCO6XOI[I/IMBIG B peaHBHOﬁ KU3HHU,
npuUMeH;Amb ceomempudecKkue

Gaxmul 013 peuwienus 3aoday, 8 Mom
yucie, npeononazaruux HeCKoabKo
wazo8 peutenuss;, hopmyauposams 8
npocmenwux Ccayyasax ceoucmea u

NPUHAKU Mpey2obHUKO8,
00oKa3vl8amo eeomempuyeckue
VMBepIHcOeHUs: meopemul 0
NPUIHAKAX pasencmea
mMpey20bHUKOS, meopemy 0
nepneHouxyiape K npAMOl,
meopembl 0 ceoticmee
PABHOOEOPEHH020  MPeY2ONbHUKA,
enademow CMAaHOapmHuou
Kiaccugukayueti - mpeyeoibHUKO8,
UCNONIL308AMD ceolicmaa
2e0MeMPUYECKUX Queyp 0151

peuternus 3a0ay npakmudeckozco
xapakmepa u 30044 U3 CMENCHbIX

OUCYUNTIUH, onepuposamu
NOHSMUAMU 2e0MeMpPUYeCKUX
Queyp; U381€Kams,
uHmepnpemuposams u

npeobpazoevieams UHDOPMAYUw o
2eomMempuiecKux Queypax,




NpeoCmaeeHHyl0 Had — Yepmedtcax;
uzobpasxcams ceomempudeckue
Gueypvl  no  mexcmogomy U
CUMBONLHOMY ONUCAHUIO, C80DOOHO
onepuposamo YEepPMENCHLIMU
UHCMPYMEHMAMU 6  HECAONCHBIX

CYYasnx; B6bINOJIHAMbL HNOCMPOCHUS
mpey20bHUKOS, NPUMEHAMb
omoejibHble Memoobl NOCMPOEHULL
YUpKyiem U JUHEUKOU U nposooums
npocmetiuiue UCCIe008aHUs  YUCTA
peuteHull;, 8bINOJHAMb NpOoCmeliuiue
HOCMPOeHUs Ha MeCmHOCMU,
HeoOxXo0uMble 8 PealbHOU JHCUSHU,
OYeHueamsv  pazmepvl  PealbHblX
00beKmMo8  OKpydcaowe20  Mupa;
uzobpaxcams  mMunosvle  NJIOCKUE
Queypvl ¢ nomowplo Npocmeuux
KOMNBbIOMEPHBIX UHCIMPYMEHMO8

I'masa [II | [lapannenbHble npsiMble 11
1 [Ipu3sHaku [TapanmnenbHOCTH MPSMBIX. 3
napajuieIbHOCTH  1BYyX | [IpusHaku U CBOWCTBA
IPSIMBIX napajieNIbHbIX MPSMbBIX. AKCHOMBI.
2 Axkcuoma Axcuoma napanieibHocCmu 3)
napajuleabHBIX MpsamMeix | Eexmoa.  Teopema,  oOparHas
Pemenne 3amau JTAaHHOM. Jloka3aTeabCTBO OT 2

OmnepupoBaTh Ha 0a30BOM ypOBHE
MTOHATUSIMU: MapaJyIeIbHOCTh
MPSIMBIX, HaKpecT Jexalue,
OJHOCTOPOHHHUE U COOTBETCTBECHHBIE
YIJIBI, AKCHOMBI TEOMETPHUH, TEOPEMA
oOpaTHas JaHHOW; HCIOJIb30BATh
OTHOILIEHUS JUIsL peleHus




Kontponbnas padota Ne 3 npotuBHoro. Ceoticmea u npusHaxu 1 MPOCTEHIINX 3a/1a4, BOSHUKAIOIIUX B
nepneHOUKyIAPHOCMU. pealbHOM  KM3HU; HCMOJIb30BaTh
Buvioarowuecas mamemamuku u ux CBOMCTBA TEOMETPUUECKUX (DUTYp
8KI1AO 6  pazsumue  HAYKU. (mapannenbHbIX  MOPSIMBIX) IS
H.U.Jlobauesckuii. Hemopus pelIeHus TUIIOBBIX 3aj1ad4,
nAmMo20 nocmyaama. BO3HUKAIOIIUX B CUTYaIUsX
MOBCETHEBHOM KU3HU, 3a7a4
MPAKTUUYECKOTO coAepKaHus;
onepuposamu HOHAMUAMU

NapanieibHoCmsb NPAMbIX.
I'maBa [V | CooTHOIIEHUSI MEKTY CTOPOHAMH M YIJIIaMU TPEYTrOJIbHUKA 20 OnepupoBaTh Ha 0a30BOM YypOBHE
1 Cymma yriaoB | BHenmHue  yriael  TpeyrojbHUKA. 2 MOHATUSAMMU: MPSIMOYTOJIbHBIN,
TPEYroJbHUKA [IpsAMOYTOJIbHBIN, OCTPOYTOJIBHBIM, OCTPOYTOJIbHBIN, TYHOYTOJIbHBIN
2 CoOTHOIICHUS  MEXIY | TYIOYI'OJIbHBIN TPEYT OJIbHUKHU. 3 TPEYTrOJAbHUKH,  BHEIIHUE  YIJIBI
cTopoHamMud U yriamu | PaBHOOEIpEHHBIN TPEeyronbHUK, €ro TpPEeyrojibHUKa, PaBEHCTBO (uryp,
TPEYroJbHUKA IIPU3HAKHU. HepaseHncTBo paBHbIE burypsi, PaBEHCTBO
Pemrenwe 3amau TPEYroJbHUKA. [Tpuznaku 2 TPEYTrOJIbHUKOB; MNPUMEHATh s
KonrponbHas pabora No 4 paBEeHCTBa TPEYTOJIbHUKOB. 1 pemeHus 3ama4y  IrCOMCTPHUYCCKHEC
3 Hp SIMOYT OJIbHBIE Paccrosanue MEXIY TOYKaMHMH. 5 (1)aKTLI, €Cli YyCJIOBUA ux
TPEYrOJILHUKH PaccrositHue OT TOYKH A0 TPSIMOU. NPUMEHEHUST 3aJlaHbl B  SIBHOM
4 [ocTtpoenue Paccmosnue  meocoy  gueypamu. 2 dbopmMe; UCHONIB30BaTh  CBOMCTBA
TpeyroibHuKa 10 TpeM | [locmpoenue  mpey2onvhukos — no Ir€OMETPUUECKUX buryp U1t
3IeMEHTaM MPEM CMOPOHAM, 08YM CHOPOHAM U peuieHus TUIIOBBIX 3aj;ad,
Perenue 3anau yeny mexicoy HUMU, CHOPOHE U O8YM 3 BO3HUKAKOIIUX B CUTYyalusxX
KonTpossHas pabota Ne 5 npuaedcawumM K Hetl y21am. 1 IIOBCETHEBHOMN KHU3HU, 3aja4
MPaKTUYECKOTO COJIep KaHMUS;
U3BJIEKATh uH(pOpPMAITUIO 0
r€OMETPUYECKUX dburypax,




IIPEICTABICHHYI0 Ha Yeprexax B
SBHOM BUJIE; HCIIO0JIB30BaTh
OTHOILIEHUS IS pelIeHus
IIPOCTEUIINX 3a1a4, BOSHUKAIOLIUX B
peallbHOW  JKU3HHU, BBIIIOJIHATH
U3MEpPEHUE JUIMH, PpAaCCTOSIHUM, C
IIOMOILIBKD  WHCTPYMEHTOB  JUIs
U3MEpEeHUN  JUIMH;  U300pa)kathb
MPSIMOYT'OJIbHBIN,  OCTPOYIOJIBHBIM,
TYIIOYTOJIBHBI  TPEYTrOJIBHUKH, OT
PYKH U C TIOMOLIBIO UHCTPYMEHTOB;

BBITIOJIHATDH HpOCTCfIIIIHG
IMOCTPOCHUA Ha MCCTHOCTH,
HGO6XOI[I/IMBIG B peaHBHOﬁ KHN3HU.
Onepupoeamz; NOHAMUAMU

eeomempuyeckux Queyp, pagencmeo
Queyp, pasnvie ueypul, pagencmeo
Mpey2oIbHUKO8, NPUMEHAMb
2eomempuyecKue Gaxmol o151
pewenuss 3a0ay, 8 MOM HUCTe,
npeononNazarouux HecKoIbKO Ula2os
peuienus; Gopmyruposams 8
NpoCMeumux Ccay4asax ceoucmea u
npusHaku — gueyp;,  0oKa3vieamov
eeomempuyeckue  YmeepHCOCeHUsL:
meopemy 0 cymme yaenoe
mpey20bHuUKa, meopemy 0
COOMHOWEHUS MeHCOY CIMOPOHAMU U




yenamu mpeyeoibHuKa (npsamoe u
obpammnoe ymeepoicoeHue), meopemy
0  CBOUCMBAX  NPAMOY2OJIbHbIX

mMpey201bHUKO8 (npamoyeonvhblil
mpey2oavHuk ¢ yeaom 30°, npusnaxu
pasencmea NPAMOY20NbHbIX
Mpey2oIbHUKO8), e1ademsn
CMaHOapmHuou Kiaccugpukayuet
Mpey2obHUKO8, UCNOIb308aMb

ceolicmea 2eomempuyeckux guayp
0/ pewlenuss 3a0ay NpaKmuiecKo2o
xapakmepa u 3a0ay U3 CMENCHbLIX

OUCYUNTIUH, u38eKamo,
UHmMepnNpemupoB8ams u
npeobpazosvieamv uUHGopmayuo o
2eomMempuieckKux Queypax,

NpeoCmasieHHyl0 HA  Yepmedcax,
BLIYUCTAMb  PACCMOSIHUSL — MeHCOY
Queypamu, uzobpascams
MPeYeoIbHUKY N0 MEKCMO8OM) U
CUMBOJILHOM)Y ONUCAHUIO, CBOOOOHO
onepuposamuw YepmeéNCHbIMU
UHCIMPYMEHMAMU 8  HECAONCHBIX
CAYHAsAX, BbINOJHAMb NOCMPOCHUS
mpey20bHUKOS, NPUMEHAMb
omaoenbHble Memoobl NOCMPOEHUL
YUPKYJIeM U JUHEUKOU U NpPoBOOUMDb
npocmeuiwiue UCCie008aHUsl 4UCia




peuieHull; 8bINOJHAMb npocmenuiue
nocmpoeHus Ha — MecmHOCMmU,
Heobxoo0umble 8 PeaibHOU MHCUSHU,

OoyeHueamsv  pazmepvl  PealbHblX
00beKmos8  OKpydcaowe20  mMupa;
uzobpaxcams  mpeyeorbHUKU c
HOMOUWBIO npocmeriuux
KOMNBIOMEPHBIX UHCMPYMEHMOS.
[ToBTopenue. Pemenue 3anay. Mrorosast koHTposibHas paboTa 7
Uroro 68
8 kuacc
Howmep HaumenoBanue OcHOBHOE cojiep:KaHne KonuuaectBo XapakTepucTuka
TJIaBbI/ riaBel/maparpada JacoB OCHOBHBIX BHJIOB yueOHOM
naparpada JeSATeIIbHOCTH
I'maBa V | YeTbIpeXyroabHUKH 14 OnepupoBaTh Ha 0a30BOM YypOBHE
1 MHOTOYTOIbHUKU MHOTOYTOJIbHUK, €T0 AJIEMEHTHl | 2 HOHATUAMU JOMaHas,
2 [Tapamnenorpamm U | €0 CBOMCTBA. Jlomanas. 6 MHOT'OYTOJIbHUK, €T0  BEPIIHUHBI,
Tpamnemnus PacnioznaBanme HEKOTOPBIX CMEXHBIC  CTOPOHBI, JUATOHAJIH;
3 [IpsAMOYTOJIBHHK, pOMO, | MHOTOYTOIIBHUKOB.  Buinykivie u 4 U3BIICKATh uH(pOpPMAITHIO 0
KBaJIpaT HeBbINYKible MHO20Y20IbHUKU. reOMETPUIECKUX durypax:
Pemienue 3amaq YeTbIpeXyroabHUKH. 1 MHOTOYTOJIbHUKAX,
KOHTpOJIBHaH pa60Ta Ne 1 HapaﬂnenorpaMM, pOM6, 1 InmapajjejorpaMmme, p0M6e,
PSIMOYTOJILHUK, KBaJIpar, PSIMOYTOJIHHUKE, KBaJipare,
Tpamenws, paBHOOEIpEeHHAs TpamneIum, NPEICTABICHHYI0 Ha

tpanenusi. CBOWCTBA W MPU3HAKU

4CpTCIKax B ABHOM BHAC, ITPUMCHATH




napauiesiorpaMma, pomoOa,

OpsIMOYTOJIbHUKA, KBaJiparta.
OceBas CUMMETPHS
r€OMETPUUECKUX buryp.
LenTpanbHas CUMMETPUS

reOMETPUYECKUX QUryp.

Il peuICHUs 3a1a49 T€OMETPUICCKHUC

bakThI, eciu yCIIOBHS 1704
OpUMEHEHHUs 3aJaHbl B  SIBHOM
bopwme; CTPOUTH burypy,

CUMMETPUUHYIO  JIaHHOW  (urype
OTHOCHUTEIIBHO OCH M  TOYKH;
pacrno3HaBaTh JBM)KEHUE OOBEKTOB B
OKpYXKaloleM MHpE; PAacIO3HaBaTh

CUMMETPHYHBIC buryps B
OKpY)KalIIEM MHPE; HPUMEHAMDb
2eomempuyecKue G axmol o5l

pewleHuss 3a0ay, 6 MOM Hucie,
npeononazaruyux HecKoIbKo Wazos
peuleHus; Gopmynuposamse 8
npocmenwux Ccay4asx ceoucmea u
npusHaxku gueyp (napaiirenrocpamma,
pomba, npamMoy20ibHUKA, Keaopama,

mpaneyuu, PasHobeOpeHHOl
mpaneyuu); 00Ka3vleams
eeomempuyeckue  YmeepHCcoeHus,
enademow CMaHoapmHuou
Kraccugurayuel niocKux —ueyp;
UCNONIL308AMD ceolicmea
2eomempuyecKux Queyp 04

peuternus 3a0ay npakmudeckozco
xapakmepa u 3a0a4 U3 CMENCHbIX
OucuunﬂuH; onepupoeanis
NOHAMUAMU ceomempudecKux




dueyp; u381eKams,
UHmMepnpemupos8ams u
npeobpazoevieams UHDOpMAYU 0
2eomempuieckKux Queypax,

npeoCmasieHHy10 Had Yepmedcax.

I'nasa VI | Ilnomanp 14

1 IInomans IlousaTe o IUIOIIAAM IIJIOCKOM 2
MHOTOYTOJIbHUKA burypol u eé CBOMCTBAX.

2 [ Imomanu N3mepenne momane. EauHuibl 6
napa’siesgorpamMmma, u3Mepenus miomaau. CpaBHEHHE U
TpEyroJibHUKa BBIYHCIICHUE TUIOIIAICH.
Tpaneiuu NHCTpyMEHTBI 1711 W3MEPEHUU W

3 Teopema [Iugaropa IIOCTPOEHUN,; U3MepeHue u 3

Pemenue 3amau BBIUHCJIEHUE TUIOMaAen. DopmyIibl 2

Konrponbnas pabota Ne 2 Iomann TpCYTOJIbHHKA, 1

napajiesorpaMmMa M €ro 4YacTHBIX
BU/IOB. Teopema [Tudaropa.
IIxona [ugazopa.

BbeInonHSTH HU3MCPCHUC JJIUH,
paCCTOHHHﬁ, BCJIIMYMUH  YIJIOB, C

NOMOIIBI0 ~ WHCTPYMEHTOB [T
U3MEpPeHWd  JIUH W VIJIOB,
NPUMEHATh  (POpMyIBI  TIEpUMETpa,
IUIONIAIM;  TPUMEHSITh  TEOpPEMY
[Tudaropa, 0a30BbIC

TPUTOHOMETPUUECKUE COOTHOIICHUS
JUJIS. BBIYMCIICHUS JJIMH, PACCTOSHUM,
IUIOMIAIEH B TPOCTEHIINX CIIydasix
BBIUMCIIATD paccTosiHUS Ha
MECTHOCTH B CTaHJIAPTHBIX
CUTyalMsX, IUIOMIAJIA B MMPOCTEUIINX
CIy4asix, TNPUMEHATH (OPMYJBI B

POCTEHIITNX CUTYaIUAX B
TIOBCETHEBHOUW JKU3HU;, NPUMEHAMDb
meopemy  Ilugpacopa,  opmynvl
niowaou npu peutenuu

MHO20ULA20BLIX 3A0AY, 6 KOMOPbIX
He @ce OaHHble NPeoCcmasiieHvl 6HO,
a mpebyiom 8bIYUCTECHUL,
onepupogams  0Oonee  WUPOKUM
Koauuecmeom  opmyn  OJIUHBL




niowaou BLIUUCTIAMb
xXapakmepucmuxu KOMOUHAYuUl
Queyp (oxpyarcHocmeii u
MHO20)20/IbHUKO8) NPUMEHAMb

mpueoHomempuiecxkue oopmynst 0
8bIYUCTICHULl 8 0OO0Nee  CIOJHCHBIX
CY4asnx, npoeoouUms 8bIYUCTIeHUs. HA

OCcHOBe PABHOBENUKOCTU u
PABHOCOCMABNIEHHOCMU,
Gdopmynuposams 3a0aqu Ha
ebluucieHue OauH, Niowaoell u
pewamp ux; npo8ooums
BbIUUCTICHUS] Ha MeCmHOCMU;
NPUMEHAMb G opmynvl npu
BLIYUCTICHUSX 6 CMENCHBIX YUEOHbIX
npeomemax, 8 OKpyHcaroujelt
oeticmeumelbHOCHU.
I'maBa VII | [lomoGHBIE TPEYTrONBHUKN 19 N3Bnekartsb uHdopMaImio 0
1 Onpenenenue IIponopyuonanvrole ompe3sKu, 2 r€OMETPUUYECKUX dburypax,
0I00HBIX nooobue Queyp. Ilo0o6Hbie IIPEICTABICHHYI0O Ha YepTexax B
TPEYTrOJbHUKOB mpeyzoavHuku. Ilpuznaxu nooooust. SBHOM  BHJI€; TNPUMEHATH  JUIS
2 [IpuzHaku mofoOust | CpellHssl JUHUSA  TPEYroJIbHHKA. 5 peuieHuss 3aJady  €OMETPUYECKHUE
TPEYrOJIbHUKOB Teopema @aneca. /[enenue ompesxa (bakThI, €CIIn yCIIOBUSA 150:
KoHnTpoapHas pabora Ne 3 6 oannom omuouwenuu. IloHsTHE 1 IPUMCHEHUS  3aJaHbl B SBHOU
3 ITpumeHeHKe moo6us k | TpeoOpasosanus. IIpencrasnenne o 7 dhopme; peliath 3aJa4u Ha
JI0Ka3aTeJIbCTBY TeopeM | METAIIpCAMCTHOM IIOHATHUHN HaxXO0XJICHUEC TCOMCTPHUUICCKHUX
U PEIIEHUIO 3a1a4 «IIpeoOpa3oBaHUL. Tloooobue. BEJIMYUH (0] obpasllaMm WA
4 COOTHOIIEHHs  MeKIy | | PUTOHOMETPHYECKHE byHKIAHA 3 alIropuTMam; WCIIOJIB30BaTh




CTOPOHAMH M yrjaMu
IPSIMOYTOJILHOTO
TPEeYroJibHUKa

Kontponbsnas pabora Ne 4

OCTpPOro yria B MPSIMOYTOJbHOM
TPEYTOJIbHUKE. Brruncienue
3JIEMEHTOB TPEYTrOJIbHUKOB c
HCII0JIb30BaHHUEM
TPUTOHOMETPUUECKUX
COOTHOIIICHUM. Buioarwuecs
mamemMamuku U UX 6KIA0 8
pazeumue Hayku. Panec.

CBOMCTBAa TreOMETpUUYECKUX (GUryp
JUISL  pelIeHWs THUIOBBIX  3ajad,
BO3HUKAIOIIUX B CUTYaIHAX
IMOBCEIHEBHOM J)KHU3HHU, 3aJa4
MPAKTUYECKOTO COJICp>KaHMUSI;
NPUMEHSTh 0a30BbIC
TPUTOHOMETPUUYECKUE COOTHOIIICHUS
JUUISl BBIYUCIICHUS JUTUH, PACCTOSHUM,
IJIOMIA/IC B MPOCTEHUIUX CIydasx;
onepupogams NOHAMUAMU. NOO00OUe
Queyp, nooobHbvle Queypeol,
no0o6HbIe MpeyeoNbHUKU,
UCNONIL308AMb  OMHOUleHUsT  OJlf
pewleHus 3a0ay, BO3HUKAOUWUX 8
DEeanvHOU  JCU3HU,  NPOBOOUMDb
BbIUUCTICHUS] Ha MeCmHOCMU;
NPUMEHAMb Gdopmyner  npu
BLIYUCTICHUSX 6 CMENCHBIX YUEOHbIX
npeomemax, 8 OKpyHcaroujelt
delcmeumenbHoCmu NPUMEHSMb
mpuecoHoMempuiecKue Gopmynvl
OJ1sL 8bIYUCTIEHULl 8 DoJlee CIONHCHBIX
CYUasx.

I'maBa

VIl

OKpYy>XHOCTb

17

1 KacarenpHas K

OKPY>KHOCTH

2 IlenTpanbHbIe u

B3anmHoe pacnoiioxkenue npsamMon u
OKPY>KHOCTH, KacarenbHas u
cekywasi K  OKPYXKHOCTH,  UX

OnepupoBaTh Ha 0a30BOM YypOBHE
MOHSATUAMHU T€OMETPUUYECKUX (Puryp
(cepeMHHBIA  MEPHECHIUKYISP K




BIIMCAHHBIE YTIIBI
3 Yetbipe 3aMeyaTesbHbIC
TOYKH TPEYTOJHHHUKA
4 BnucanHnas u

ONMCaHHasA OKPYXHOCTHU

Pemenue 3agau

KonTtponbsnas padora Ne 5

ceolcmaa. OKpYKHOCTB, ee
DJIEMEHTHI u CBOMCTBA.
[lenTpanbHble ¥ BNUCAHHBIEC YTJIBL.
buccektpuca yrna u €€ CBOWCTBA.
CepequHHbBIA  MEPOEHIUKYISIP K
OTpe3Ky. BrucaHHble U ONHMCaHHBIE
OKPYXHOCTH ISl TPEYTrOJIbHUKOB,
uemvlpexy2onvbHuKkos.  Tpuccexkyus
yena

OTpE3KY, KacaTelpHas U cexyujas K
OKPY’KHOCTH, LHEHTPAJIbHbIE U
BIIMCAHHbIE YIJbl, BIHCAHHBIE U
ONMCAHHBIE OKPYKHOCTH LTSI
TPEYroJbHUKOB u
uemulpexy20bHUKOB); U3BJIEKATH
uH(pOpPMAIIMI0O O TEeOMETPUUYECKHUX
durypax, MNpeACTaBICHHYIO  Ha
yeprexax B sIBHOM BHJIE; TPUMEHSITh
JUISl pEUIEHUs 3a]1a4 TEOMETPUUECKUE

(bhaKThI, eCIH YCJIOBUSI 179
MPUMEHEHHS  3aJlaHbl B SIBHOM
dopme;  pemarb  3amayd = Ha
HaXO0XKICHUE re€OMETPUIECKUX
BEJIMYMH MO  oOpa3mam  WId
aNIrOpUTMaM; UCIIOJIb30BaTh

CBOMCTBA TIeOMETPUYECKHX (DHUTYD
JUIS ~ pEIIeHWs] TUIIOBBIX  3ajad,

BO3HHKAIOIINUX B CUTYaIMsAX
IOBCEIHEBHOU JKU3HU, 3aJ1a4
MMPAKTUYECKOTO COJICpIKaHUS;
Xapaxkmepuzo8ama 83auMHoOe
PACNONoNCeHUe npAMOU u

OKDYAHCHOCMU, 08YX OKPYHCHOCMEL,
Gdopmynuposame 8  npocmeuuux
cayuasx — ceoucmea U - NPUHAaKu
Queyp; 00Ka3b18aMmb
eeomempuieckue VMEEPHCOCHUS,




UCNONb308AMb ceoticmea
2e0MemMpPUYeCcKUxX Queyp o5l
peuwienHus  3a0a4  NPAKmMu4eckozo

xapakmepa u 3a0a4 U3 CMENCHLIX
OUCYUNTUH

IToBropenue. Pemenne 3amayu. torosast KoHTpoJibHasi paboTta 4
Uroro 68
9 kJacc
Howmep HanmenoBanune OcHOBHOE coJiep)KaHue KommuecTBo XapakTepucTuKa
TJ1aBbl/ riaBbl/miaparpada 4acoB OCHOBHBIX BH/IOB Y4eOHOM
naparpada NeSTeIbHOCTH
I'maa IX | BekTopsl 8 OnepupoBaTh Ha 0a30BOM YpOBHE
1 [lonsiTue BeKTOpa [lonsiTue BexTOpa, NEUCTBHUS HAJ 2 HOHATUSAMHU BEKTOD, cymMma
2 Cnoxenue u BEKTOpaMH, UCIIOJIb30BaHHE 3 BEKTOPOB, IIPOU3BEICHUE BEKTOpa Ha
BBIUUTAHNE BEKTOPOB BEKTOpOB B ¢usuke. Ilpumernenue YHCIIO; WCIIOJIb30BaTh BEKTOPHI IS
3 YMHOKCHHE BEKTOpA Ha | 6€KMOpPOs 0l peulenust 3 pelieHusl TMPOCTEHIMX 3anad  Ha
ypcio. [lpumenenue npocmeuuux 2eomMempuiecKux OIpe/ieJICHUE CKOPOCTH
BEKTOPOB K PELICHUIO 3adau. OTHOCHUTEIBHOTO JIBUKEHUS;
3amadq onepupoeamsv NOHAMUAMU BEKMOP,
cymma, PA3HOCMb 8EKMOPO8,

npouszseoenue GeKmopa Hd HUucio,
V201 MeANCOy 8eKMOPAMU, CKAISAPHOE
npouseederue BEKMOpPO8;
BbINOIHANMb oelicmaeusi HAO
geKmopamu (ciodcenue, 8bluumanie,
VMHOJCEHUe HA YUCA0), BbIYUCTISMb




CKANAPHOE npouseeoenue,
onpeoensimob 8 NPOCMEUUUX CLYYASX
yeon MedHcoy 8eKmMopamu,
BbLINOJHAMb ~ PA3NIOJNCEHUE BEKMOPA
Ha  cocmasnsawue,  NPUMEHIMb
nojlyYyeHHvle 3HAHUA 8  usuke;
NPUMEHAMb B8eKMOPblL OISl PeUleHUs]
2eomempuieckKux 3a0au Ha
8bIUUCTICHUE OIUH, yenos;
UCNONIB308AMb  NOHAMUSL  BEKMOPO8
ol pewenusi 3a0ay no ¢husuxe,
eeocpaguu  u  Opyeum  yueOHuIM
npeomemam

I'maBa X Metoa KoopAMHAT 10
1 Koopaunatel BekTopa Pasnoocenue gekmopa  Ha 2
2 [IpocTeiiiue 3amauu B | cocmasnaroujue. OcHOBHBIE 2
KOOpJMHATaX HOHSTHS, KOOPOUHAMbI BEeKMOopd,
3 YpaBHeHue paccmostue — Mexncoy — mouKamu. 3
OKPYKHOCTHU M npsimoii | Koopounamul cepeounvt ompeska.
Pemenue 3amau Vpasnenus  ¢hueyp. Bzaumuoe 1
KonTtponsHas padora Ne 1 pacnonoXeHue 08yx 1
okpyacrHocmel. Ilosenenue memooa
KOOpOuHam, N0380510Ue20
nepesooums 2eomempuiecKue
00vekmvl Ha A3bIK  aneedpvl. P
Jlexapm.  Ilpumepovr  paznuuHvix

cucmem Koopdunam.

OnepupoBaTh Ha 0a30BOM YypOBHE
HNOHITHSIMU BEKTOD, cyMMa
BEKTOPOB, MIPOU3BEICHUE BEKTOpA Ha
YHCII0, KOOPAMHATHI Ha TIJIOCKOCTH;
W3BJICKATH uH}opMaImio 0
Ir€OMETPHUCCKUX dburypax,
MPEICTAaBICHHYI0O Ha dYeprexax B
SBHOM  BHJIe; TPUMEHATH  JUIS
pemieHusl 3a7a4 = TeOMETPHUYECKHE
(bakThI, eciu YCIIOBHS ux
NpUMEHEHUs 3aJaHbl B  SBHOM
dopme;  pemaTh  3a7adyd = Ha
HAXO0XKCHUE T€OMETPUICCKHUX
BEJIMYMH MO  oOpa3uaMm  WIH
ITOPUTMAaM; MCTIOJB30BaTh BEKTOPHI




I PCHICHUS HpOCTGﬁH.IPIX 3aJa4 Ha

OIIpe/IETICHUE CKOpPOCTH
OTHOCHUTEIILHOTO JBYDKCHUS
ONPENENATD npUOIMAKEHHO
KOOPJAMHATHI TOYKH 1o eé
M300pKEHUI0O HAa  KOOPJUHATHOM
IUIOCKOCTH; Xapakmepuzoeamau

83AUMHOE PACNOJIOJCEHUE NPAMOU U
OKDYIHCHOCMU, O08YX OKDYIHCHOCME,
onepuposamv NOHAMUAMU GEKMOP,
cymma, pazHocmb 6€eKmMopos,
npouszeedenue 8eKmopa Ha 4YUcio,
Y20 MedHcoy 8eKmopamu, CKAIsPHOe

npousseoenue 8eKMOpOs,
KOOpOUHAmbl Ha NJIOCKOCMU,
KOOpOUHAmMbl 8eKMOopda, GblNOIHAMb
Oeticmeus Hao 8eKmMopamu
(cnooicenue, ebluUmMaHue,
VMHOJICEHUe HA YUCTO0), GbIYUCTAMD
cKausipHoe npou3seeoeniue,
onpeoensams 8 NPOCMenuux Cayuasx
yeon MeHcoy 8eKMopamu,

BLINOJHAMb  PA3IOJNCEHUE B8EKMOPA
Ha  cocmasusaowue,  NPUMEHAMb
noJyuyeHHvle 3HAHUs 8  usuxe;
NPUMEHAMb BeKMOpPblL OJisl peuleHus]
2e0MempuUyecKux 3a0au Ha
8blYUCICHUE OJIUH, Yenos;




UCNONIB308AMb  NOHAMUS  BEKMOPO8
ol  pewenusi 3aday no ¢husuxe,
eeocpaguu u  Opyeum  yueOHbIM
npeomemam, onepuposamu
NOHAMUAMU sexmop, cymma,
PA3HOCMb BEKMOPO8, Npou3eedeHue
BEKMOpPA HA YUCTO, Y20l MeNCOy

gexmopamu, CKAISIPHOE
npouseeoenue 8EKMOPO8,
KOOPOUHAambl Ha NIOCKOCU,
KOOpOUHAmMbl 8eKMopd, GblNOJHAMb
oeticmaust Hao geKmopamu
(cnoorcenue, gbluumanue,
VMHOJICeHUe HA YUCTLO), GbIYUCAMDb
CKAAPHOE npouseedenue,
onpeoensimob 8 NPOCMEUUUX CLYYAsX
yeon MedHCOY 8eKmopamiu,

BbINOJIHAMb  pPA3JI0JCEHUE BEeKnopda
HA cocmaesArouwue NpumMeHAnlo
nojiy4erHHvle  3HAHUA 6 CﬁI/lS’uKe,

nob3068aMbCs dopmynot
BbIYUCTICHUSL  PACCMOSIHUSL  MEHCOY
moukamu no U38E€CHHbIM
KOOpOUHamam, UCNONIb3068aMb

ypaeneHus Queyp 01 peuleHus
3a0a4; NPUMEHAMb  BEKMOpbl U
KOOpOuHamawl ons peuienus
2eomMempuiecKux 3a0ay Ha




8bIUUCTICHUE OIUH, Yenos;
UCNOIB308AMb NOHAMUSL BEKIMOPOS U
KOOpOuHam Ons peuteHuss 3a0ay no
Qusuke, ceocpaguu u  Opyeum
VUeOHbIM npeoMemam

I'maBa XI | CooTHOIIEHNE MEXYy CTOPOHAMH M YIJIAMH TpPEYrOJIbHUKA. 11
CkansipHO€ IPOU3BEICHHE BEKTOPOB

1 Cunyc, KOCUHYC, | Tpueconomempuuecxue GyHKYuu 3
TaHTEHC, KOTaHTEHC | myno2o yena. Koopounamut
yria gekmopa.  DPopMynbl  TUIOLIATU

2 CooTHOIIIEHUE MEKIY | TPEYroJIbHUKA, Teopema cunycos. 4
CTOpPOHAMH M YTJIaMHU Teopema kocunycos. Bpruncinenue
TPEYroJibHUKA AJIEMEHTOB TPEYTrOJbHUKOB C

3 CkansipHoe HCII0JIb30BaHUEM 2
IPOU3BEICHHE TPUTOHOMETPUYECKUX
BEKTOPOB COOTHOILICHUH. CkansapHoe

Pemenue 3anay npouszgedenue.  Acmponomus  u 1

KOHTpOJIBHaSI pa60Ta Ne 2 2eomempus. Umo u xax Y3Hau 1

Anaxcazop, Opamocghen u

Apucmapx o pazmepax Jlynwvi, 3emau
u Connya. Paccmosimus om 3emnu
oo Jhynwt u Connya. Hzmepenue
paccmosnusi om 3emau 0o Mapca.

[TpumeHsATs (OPMYINIBI  TIEPUMETPA,
WIOMAAN; TPHUMCHATH  0a30BBIC
TPUTOHOMETPUUYECKHE COOTHOIICHHSI
JUTSL BEIYUCIICHUS JUTMH, PACCTOSHUH,
IIOMAACH B MPOCTCHINMX CITyYasiX;
BBIYHCIISATD pacCTOSTHUS Ha
MECTHOCTH B CTaHapTHBIX
CUTYAIUsIX, TUIOIIAIN B MTPOCTEHIINX
Cllydasix, TPUMEHATH (QOpMynBl B
IPOCTEHIITNX CUTYaIUAX B
MIOBCETHEBHOUN JKWU3HU; TPUMEHSMb
Gdopmynel niowaou npu peuieHuu
MHO20UWA20BIX 3A0aY, 8 KOMOPHIX He
6ce OaHuvie NpPeoCmasieHvl 6HO, d

mpeobyrom BLIYUCTCHUI,
onepuposamv  Oonee  UUPOKUM
KOuuecmeom  (opmyn  OJUHbL
niowaou BLIUUCTISIMb
Xapaxkmepucmuxu KOMOUHayul
Queyp (okpyarcHocmeii u
MHO20)20]IbHUKO8) NPUMEHAMb

mpuz2onomempuyeckue hopmynvt 0Jis
8bIMUCTIeHUNl 68 00/lee  CIOINCHBIX




cyuasix, npoeodumb 6blHYUCTIEHUA HA

ocHoge PABHOBENUKOCMU u
PABHOCOCMABIEHHOCTU
¢opmynuposams 3a0aqu Ha

ebluUCieHue OauH, niowaoel  u
pewams ux, npo8ooUMb BbIYUCICHUS
Ha MeCmHOCMU, NPUMEHAMb
Gdopmynvl  npu  BbIYUCTIEHUAX 8
CMEJICHBIX YUeOHbIX npedmemax, 8
OKpYdHcaroueri 0etcmaeumelbHoCmu

I'maBa XII | /InmnHA OKPY>KHOCTH M TUIOIIAAbL KPyra 12

1 [IpaBunbHbIC [IpaBusnbHbIC MHOTOYTOJIbHUKH. 4
MHOT'OYTOJIbHUKH Bnucanneie u OIIMCaHHbIC

2 JImuHa OKPYXHOCTH U | OKPYXKHOCTH  IJIA  NPAGUTbHbLIX 4
IJIOIIAb Kpyra MHO20Y20/IbHUKOS. OKpyXHOCTBb,

Pemenue 3amau Kpyr. X »neMeHTBl U CBOWMCTBA. 3

KontponwsHas padota Ne 3 @opMyJIbl JJIMHBI OKPYXKHOCTH U 1

IUIOIIAAu  Kpyra. Keaopamypa
Kkpyea. Mcmopus yucna w. 3o1omoe
ceuenue. llocmpoenue npaguibHblx
MHO20Y20bHUK08. [ eomempusa u

UCKYCCMBO. T'eomempuueckue
30KOHOMEPHOCMU  OKPYIHCAIOUe2o
mupa

OmnepupoBath Ha 0a30BOM YpOBHE
MNOHATUSMU TE€OMETPUYECKUX (uryp

paBUIIbHBIC MHOTOYTOJIbHUKU;
U3BIIEKATh uH(pOpMAITUIO 0
reOMETPUIECKUX durypax,

MNpCACTABJICHHYIO Ha YCPTCKAX B

SBHOM  BHJI€; TPUMEHATH  JJIs
pemieHuss 3agad  TeoMEeTPHUYECKHe
(baKThI, eCIH YCJIOBHS ux
OpUMEHEHUs 3aJaHbl B  SBHOM
dbopme;  pemarh  3amadyd = Ha
HAXO0XKCHUE r€OMETPUIECKUX
BeIMYMH 1O  o0pasuaMm  WIH
TOpPUTMaM; UCIIOJIb30BaTh
CBOMCTBa TIeOMETPUYECKUX (Quryp
JUISL  peIleHWsT THUIOBBIX  3ajad,
BO3HUKAIOITUX B CUTYaIHSIX
IMOBCETHEBHOM J)KU3HH, 3aJ1a4




IIPAaKTUYECKOTO COJIEpKaHUS;
BBIYHCIISITH paccTosiHUA Ha
MECTHOCTHU B CTaHIAPTHBIX
CUTyalUsAX, IIOMAAU B IPOCTEUIINX
CllydasiX, NPUMEHATH (OpPMYJbl B

MPOCTEHTITNX CUTYaIHIX B
MIOBCETHEBHOUN JKWU3HH, NPUMEHAMb
2eomempuyecKue Gaxmol o151

peuwleHuss 3a0ay, 6 MOM Huce,
npeononazaruux HecKoIbKo Wdazo8
peuleHus; Gopmyruposams 8
npoCmenwux Cay4asax ceoucmea u
npusHaku  Queyp,  0oxkazvleamob
eeomempuyeckue — YmeepHCOeHusl,
UCNONIL308AMD ceolicmea
2e0MeMPUYECKUX Queyp 0151
pewleHuss  3a0ay  NPAKMU4eCcKo2o
xapakmepa u 3a0ai U3 CMEJ’CHbIX

OUCYUNTIUH, onepuposama
NOHAMUAMU 2eomempuyecKux
Queyp; U3871€Kamo,
UHMepnpemupos8amas u
npeodpazosvieamsv UHGOPMAyU o
2eomempuyecKux Queypax,

NpeoCmasienHHyl0  Ha  Yepmedrcax,
Gdopmynuposame 8  npocmeuuux
cayuasx — ceoucmea U NPU3HAKU
Queyp,  npumenams,  Qopmyisl




naowaou npu peuweHuu
MHO20UWA20BbIX 340aY, 8 KOMOPHIX He
6ce OaHuvle NpeoCcmasieHvl A6HO, d
mpeobyrom BLIYUCTICHUI,
onepuposamv  Oonee  UUPOKUM
KOAU4Yecmeom  Qopmyn  OAUHDbL,

niowaou BLIUUCTIAMb
Xapakmepucmuxu KOMOUHAYUlL
Queyp (okpysrcHocmei u
MHO20)20/IbHUKO8) NPUMEHAMb

mpu2oHomempuiecKkue Qopmynsl 014
8bluUCTIeHUll 68 0o/llee  CIOINCHBIX
CIY4asnx, npoeooUms BblYUCIEHUS HA
OCHOBe PABHOBENUKOCMU u
PABHOCOCMABIEHHOCMU, NPOBOOUMb
BbIUUCTICHUS] Ha MeCmHOCU;
NPUMEHAMb Gdopmyvl npu
BLIYUCTICHUSX 6 CMENCHBIX YUEOHbIX
npeomemax, 8 OKpyHcarouyeti
oeticmeumenlbHoOCmu

I'maBa JIBruKeHus

Xl

1 Ilonsatue nBM>KEeHUA JBwxenus. OceBas U lIEHTpaIbHas

2 [TapannenpHbIi CUMMETpPUS,  NOBOPOM u
MIEPEHOC ¥ TOBOPOT napanienvHull nepeHoc

Pemenue 3amau Kombunayuu OBUIICEHULL Ha

Konrtponbhnas padora Ne 4

NAOCKOCMU U UX CBOUCMEA.

Crtpoutp ¢Gurypy, CHUMMETPUUHYIO
JAaHHOW (UType OTHOCUTEIFHO OCH U
TOYKW: PAaclo3HaBaThb JIBUKEHUE
OOBEKTOB B OKpYXKAIOLIEM MUPE;
pacro3HaBaTh CUMMETpPHUYHbIC
burypel B OKpYXKAIOLIEM MHUPE;
onepuposamsv NOHAMUEM OBUNCEHUS]
U enademov NPUEMAMU NOCMPOEHUS]




Guzyp ¢ ucnonrvzosanuem 0BUNCEHUI,
NpUMEHAMb NOJYYeHHble 3HAHUS U
ONbIM  NOCMPOEHUN 8  CMEINCHBIX
npeomemax u 8  PpeanbHblX
CUMYayusxX OKpyMcaroujeco Mupa;
NPUMEHAMb  CBOUCMBA  OBUIICEHUL
ol npogedeHus npocmeuux
obocHoganuil  ceolicme  ueyp;
NPUMEHAMb  CBOUCMBA  OBUIICEHUL
0J151 HOCIMPOEHUU U BbIYUCICHUTL

['maBa HavanbHble cBeieHUs U3 CTEPEOMETPUH 8
XIV
1 MHororpaHHUKH [InockocTh. MHocoepannux u eco 4
2 Tena W TOBEPXHOCTH | 271€MEHMbL. Haszseanus 4
BpallleHUs MHO202PAHHUKOB c PA3HbIM
noONOJCeHUeM U KOJIUYeCmBOM

epaneti. TlepBUYHbBIE TIPEICTABICHUS
0  TUpaMHuje, mNapajuielienuree,
npusme, cdepe, mape, IUIUHIPE,
KOHYCE, UX  DJIEMEHTaXx |
MPOCTEUIINX CBOMCTBAax.
[IpencraBienne 06 00BEME U €ro
cBoiicTBax. M3Mmepenne o0O0BEMA.
Eqununel  u3MepeHusi  00bEMOB.
Yosoenue  xyoa. Il.  Depma
Apxumeo. Ilnamon u Apucmomerns.
JI Dtinep

OnepupoBaTh Ha 0a30BOM ypOBHE
MOHATUSMHU T€OMETPUUYECKUX (UTYD;
U3BJIEKATH uH(pOpMAITUIO 0
r€OMETPUUECKUX durypax,
MPEACTAaBICHHYIO Ha YepTexkax B
SBHOM  BHJI€; NPUMEHATH  JJIS

pemieHuss 3agad = TeoMEeTPHYECKHe
(baKThI, eCIH YCJIOBHS ux
OpUMEHEHUs 3aJaHbl B  SBHOM
dbopme;  pemarh  3amadyd = Ha
HAXO0XKCHUE r€OMETPUIECKUX
BeIMYMH 1O  o0pasuaMm  WIH
TOpPUTMaM; UCIIOJIb30BaTh
CBOMCTBA TEOMETPUUYECKUX (QUTYP
JUISL  peIlieHWsT THUIOBBIX  3ajad,
BO3HUKAIOITUX B CUTYaIHsIX
MMOBCETHEBHOM J)KA3HH, 3aja4
MIPAKTUIECKOTO COJICpKAHUS




NPUMEHATh (POPMYJIBI  IUIOIMIAINA H
o0béMa, IIOIIAJM TOBEPXHOCTU
OTIEIbHBIX MHOTOTPAHHUKOB TIpH
BBIYHCIICHUAX, KOTJa BCE JaHHBIC
UMEIOTCS B YCJIOBHH; ONepuposambs
npeocmasieHusMu 0 ONuHe,
niowaou, oovéme KaxK SeiuduHamu;
npo8OOUMb NPOCHbLE BLIYUCTEHUS HA
00bEMHLIX ~ menax,  NPUMeHsmMb
Gdopmyner niowaou, ob6wvéma npu
peutenuy  MHO20UA208bIX 3a0ay, 8
KOMOPbIX He ace OaHHble
npeocmasienvl s6HO, a MmMpebyrom
8bIYUCTCHUL, Onepuposams  Oojee
WUPOKUM — KOIUYEeCMBOM  opmyn
niowaou, oovéma

HOBTOpeHI/Ie. Pemenue 3ajga4. Hroropas KOHTPOJIbHAaA pa60Ta

11

Hroro

68




Onucanue y4e0HO-METOAMYECKOIO
U MATePHUAJbHO-TEeXHUYECKOro odecrneyeHunst 00pa3oBaTe1bHOM e TeJIbHOCTH

HopMatuBHBIE TOKYMEHTBI, TPOrPAMMHO-METOJINYECKOE 00ECTIEYEHUE, JIOKATbHBIE
aKTBI

1. denepanpHBIi TOCYAApCTBEHHBIH 00pPa30BaTEIBHOTO CTAaHAApTa OCHOBHOTO
oOmero odpaszoBanus (mpuka3 MunoopHayku PO ot «17» nexadps 2010 roma Ne
1897) ¢ usmenenusimu (npukas Munoopuayku P® ot «29» nekabpsa 2014 roga Ne
1644);

2. llpumepHass ocHOBHass  00pa30BaTeNbHOW MPOTPAMMBI OCHOBHOTO OOIIETO
oOpazoBanus (pemeHue ¢eaepaibHOro yueOHO-MEeTOAUYECKOr0 00bheAMHEHUS T10
ob1emy o6pazoBanuto oT «8» ampens 2015 roga Ne 1/15).

Y4eOHO-METOIMYECKHE MaTePHUAIIbI
1. YMK
1.1 T'eometpus. 7-9 knacchl : yued. 115 001eo0pa3oBar. OpraHu3aluii ¢ mpuil. Ha
anektpoH. Hocutene/ JI.C. AranacsH, B.®. byry3os, C.b. Kagomuer u ap.. — 3-¢
usn. — M : Ilpocsemenue, 2014 — 384 c. : uin.
1.2.1 KontposbHbIe paboTHI MO0 TeoMeTpur: 7 kiacc: k yueoHuky JI.C. AtanacsiHa
u ap. «l'eomerpus 7 — 9 xmacce» / H.b. MensaukoBa. — M.: M3paTenscTBO
«9Kk3ameny, 2014 — 64 c. : u.
1.2.2 KonrtponbHbie paboThl M0 TeoMeTpur: 8 kiacc: Kk yueoHuky JI.C. AranacsiHa
u ap. «l'eomerpus 7 — 9 xmacce» / H.b. MensaukoBa. — M.: M3gaTenscTBO
«9k3ameny, 2014 — 64 c. : u.
1.2.3 KonTtponbHbie paboThl o reomerpun: 9 knace: k yueOuuky JI.C. Atanacsna
u ap. «['eomerpus 7 — 9 xmacce» / H.b. MensaukoBa. — M.: M3paTenscTBO
«OKk3amen», 2014 — 94 c. : nn.
1.3.1 Tectei mo reomerpuu: 7 kmacc: k ydeOnuky JI.C. AraHacssHa u Jp.
«"eometpus 7 — 9 xknaccer» / A.B. ®apkos. — M.: 3gatenbcTBo «Ox3ameny, 2014
— 144 c. : un.
1.3.2 Tectst mo reomerpuu: 8 kmacc: k ydeOnuky JI.C. ArtaHacsHa u Jp.
«"eometpus 7 — 9 xknacce» / A.B. ®apkos. — M.: M3gatenbctBo «Ox3ameny, 2014
— 110 c. : um.
1.3.3 Tectst mo reomerpuu: 9 kmacc: k ydeOnuky JI.C. ArtanacsHa u Jp.
«"eometpus 7 — 9 xknaccer» / A.B. ®apkos. — M.: 3gatenbcTBo «Ox3ameny, 2014
—96 c. : m.
1.4. 1 JlunakTuyeckue MaTepuaabl MO reomMeTrpuu: 7 kiacc: k yueOHuky JI.C.
ATtanacsina u ap. «'eometpus 7 — 9 xnacce» / H.b. MenpaukoBa, I'.A. 3axaposa.
— M.: U3patenbcTBO «DK3aMeH», 2014 - 144 c. : u.
1.4.2 JlupakTHdecKkne MaTepHalibl 1Mo reoMerpuu: 8 kiacc: K yueOHuky JI.C.
Atanacsina u np. «['eometpust 7 — 9 knacce» / H.b. MenbuukoBa, I'.A. 3axaposa.
— M.: U3parensctBO «OK3amen», 2014 - 176 c. : ui.



1.5. 1. 'eometpus: pabouas tetpanp : 7 k1. / JI.C. Atanacsn, B.®. byty3os, C.b.
Kanomies u np.. — M : [Ipocsemenue, 2014 — 64 c. : u.
1.5.2. T'eometpus: pabouas Tetpanp : 8 k1. / JI.C. Atanacsan, B.®. byty3os, C.b.
Kanomies u np.. — M : [Ipocsemenune, 2014 — 65 c. : ui.
1.5.3. T'eometpus: pabouas Tetpanp : 9 xi./ JI.C. Atanacsu, B.®. byty3os, C.b.
Kanomies u np.. — M : [Ipocsemenue, 2014 — 49 c. : un.

2. IleyatHsie mocooOus

2.1. KommuiekT neMoHCTpalroHHbIX Tabnul «I'eomerpus. 7 kiacc» K y4eOHUKY
JI.C. Aranacsna / T.I'. Xomor, T.A. bypmucrpoa, A.FO. Xomor. — M.:
IIpocsenienue, 2014

2.2. Kommiekt Tabmui «Marematuka. ['eomerpus. 7-11 kimaccey. Harnsignoe
noco6ue / M.: Cnekrp-M

3. KOMHI)IOTGPHLIG )51 I/IH(l)OpMaIII/IOHHO-KOMMyHI/IKaIII/IOHHBIC CpCaCTBa O6y‘{€HI/IH

3.1. CD - Iuck «Ypoxu reomerpun Kupuia u Medoaus»
3.2. CD - Jluck «I"'eometpus 7 knace» / UzgatensctBo «1C», cepust: «Illkomay»

4. ndopmanimoHHbIE UCTOYHUKHU

4.1. http://fcior.edu.ru/ - enHOE OKHO JTOCTYIA K 00pa30BaTEILHBIM pecypcam
[maTa obpamenus: 17.06.2015]

4.2. http://school-collection.edu.ru — eauHas KOUIEKIUS TA(POBBIX
oOpa3oBaTeIbHBIX pecypcoB [maTa obOparienus: 17.06.2015]

4.3. http://www.fipi.ru/ - peaepanbHbIii HHCTHTYT IIEAArOrMUeCKUX U3MEPCHHUIA:
HOpMaTUBHO-TIpaBoBas 6aza OI'D, oTkpbIThI Oank 3amanus OI'D (maTemaTuka)
[maTa obpamenus: 17.06.2015]

4.4. http://alexlarin.net/ - uapopmanronHas moaaepx Ka mpu noaroroske k OI'D
mo MateMartuke [aarta obpamenus: 17.06.2015]

4.5. http://sdamgia.ru/ - odpazoBaTeabHbIN TOpTaI JIJIs MOATOTOBKH K SK3aMEHaM
[maTa obpamenns: 17.06.2015]

5. Texunueckue cpeacrna

5.1. IlepcoHanbHBIN KOMIIBIOTED
5.2. MynpTumMennitHas 10CKa

6. YueOHO-IpakTHYECKOe 000pYI0BAaHHE

6.1. AynutopHas 10cKa C MAarHUTHOM MOBEPXHOCTHIO U HAOOPOM MPUCTIOCOOTCHU M
JUTSL KperieHus Tabui

6.2. Jlocka MarHuTHasi C KOOPAUHATHON CETKOU

6.3. KOMIJIEKT HHCTPYMEHTOB KJIACCHBIX: JIMHEWKA, TPAaHCIIOPTUP, YyrodbHUK (30°,
60°), yronbHuk (45°, 45°), uupkynp


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

Ilnanupyembie pe3y/ibTaThbl M3Y4YeHHs Y4eOHOI 0 nmpeaMeTa

Beinycknnk Hayunrtes B 7-9
Kjaccax
(151 KCMOJIL30BAHMS B
MOBCEAHECBHOM KU3HU U
o0ecrieyeHHsI BO3MOKHOCTH
YCIEHIHOT O MPOAO0JIKEHHUS
o0pa3oBaHus Ha 0230BOM

BhINyCKHUK IIOTYYUT
BO3MOKHOCTb HAYYUTHCH B
7-9 kaaccax aas
o0ecrneyeHHs BO3MOKHOCTH
yCIEeIIHOTr0 MPOJ0JIKEeHHs
oOpa3oBaHus HA 02a30BOM U
yriyOJIéHHOM ypPOBHAX

YPOBHe)
JJIeMeHThI - OmnepupoBath Ha 0a30BOM | - Onepuposambv?
TeOpUH MHOKECTB | ypoBHe' NOHATHUSMU: | HOHAMUAMU.  OnpedeieHue,
" MHOXECTBO, AJIEMEHT | meopema, axkcuoma,
MaTeMaTHYeCKOH | MHOXECTBa, TOJAMHOXECTBO, | MHOICECMEO,
JIOTUKH PUHAJIC)KHOCTH; Xapakxmepucmuxu
- 3a/1aBaTh MHOKECTBA | MHOJCECmaa, an1eMeHm
NepeUYHCICHUEM UX | MHOJICecmaa, nycmoe,
AJIEMEHTOB; KOHeuHoe U OeCcKOHeyHoe
- HaxoJIUTh TMEPECCUCHHUE, | MHOHICECMBO,
00BbeJUHEHHE, NOOMHOIHCECMB0,
MIOJIMHOXECTBO B | NPUHAONIEIHCHOCTY,
POCTEHIIINX CUTYAIUSX; sKIIOUeHUe, PABEHCmB0
- omepupoBaTh Ha 0a30BOM | MHOJCECMSE;

YPOBHE MOHATHUSIMMU:
OmpeesIeHue, aKcuoMa,
TeOpeMa, 10Ka3aTeIbCTBO;

- [PUBOJUTH NPUMEPHl U

KOHTPIPUMEPHI T
MOATBEPKICHUS CBOUX
BBICKA3bIBAHUII.

- U300padNCamv MHOI*CECMBA
U OmHOUleHUe MHONCECM8 C
nOMOWbIO Kpy2oe8 Junepa,

- onpeoensimy
NPUHAONIEHCHOCb dlleMeHma
MHOJICeCm8y, 00beOUHEeHUIO

U nepecevderuro MHoatrcecme,
- 3a0a6amb MHOMCECMBO C

nomouwusio nepevucijieHu:
JleEMERMOE, CJll06€CHO20
onucanus,

- Onepuposamv NOHAMUAMU:
8bICKA3bI6AHUE, UCTMUHHOCTb
U JIOHCHOCMb GbICKA3bIBAHUS,
ompuyanue BblCKA3bIBAHUL,
onepayuu Hao
8bICKA3bLIGAHUAMU: U, UL,

13HCCB " [aJie€ — pacrio3HaBaThb KOHKPECTHBIC ITPUMEPhbI 06IIII/IX IIOHSATHH I10 XAPAKTCPHBIM IMMPU3HAKAM, BBITIOJIHATH
,I[eﬁCTBPISI B COOTBCETCTBUM C OIPCACICHUCM U HpOCTCﬁmHMH CBOMCTBaMU HOH?ITHI;’I, KOHKPCETU3UPOBATh IMIPUMEPaAMU

0o0I1[1e TOHATHS.

2 3,[[6CL " [aJie€ — 3HATb ONPCACIICHUC TOHATHSA, YMCTb MMOACHATH €0 CMBICII, YMCTb UCIIOJIb30BATh IOHATHEC U €TI0

CBOMCTBaA IIpyu NpOBCACHUN paCCY)K,I[eHPIfI, JAO0Ka3aTeJIbCTB, PCHICHNUH 3a/1a4.




He, YCIlO8HblE BbICKA3bIBAHUS
(umnauxkayuu),

- CMpoumv BvICKA3bIBAHUS,
OMPUYAHUSL BLICKA3LIBAHULL.

B noBcexHeBHOM KU3HU U NIPHU U3YYEHHUH APYTrUX

NpPeIMETOB:

- UCIIOJI30BaTh TpauyecKoe | o Cmpoums YenouyKu
HPECTaBICHUC MHOJECTB | YMO3aKIIOUEeHUl. HA OCHOBe
AJId  OIMCaHUA  PCATBHBIX | UCNOJIb30BAHUA npaeuJ
MPOLIECCOB W SIBIICHUUW, TPH | 102UKU,

pPCIICHNA 3a1a4 APYTUX | uCnoivb3068amb MHOJMCECMEA,

y4eOHBIX TPEIMETOB.

onepayul ¢ MHOMICeCmeamu,
ux epaguveckoe
npeocmasienue OJisl
ONUCAHUS PeaIbHbIX
npoyeccos u s181eHull

I'eomeTpuueckue
burypsi

- OmepupoBarh Ha 0a30BOM
yYpOBHE HOHSATUSMHA
FEOMETPUIECKUX (HUTYD;

- MU3BJEKaTh MHOOPMAIUIO O
rCOMETPUYECKUX  (UTypax,
IPE/ICTaBICHHYIO Ha
yepTexax B IBHOM BUJIE;

- TMPUMEHATH IS PEeIIeHUs

3amaqy T€OMETPUIECKUE
dakThl, ecnu YCIOBHS WX
NIPUMEHEHUS 3aJ]aHbl B SIBHOM
dopwme;

-  pemarh  3aga4d = Ha
HAXO0XICHHUE

T€OMETPUIECKUX BEITUYHH IO
oOpasiaM Win aarOpuTMaM.

- Onepuposams noHAMUAMU
2eoMempuyecKkux ueyp;,

- u3eneKamo,
UHmMepnpemuposams u
npeobpazoevieamo
unghopmayuro 0
2eomMempuyeckux — Queypax,
npeocmasieHHyI0 Ha
yepmesicax,

- NPUMEHIMb
2eomempuyecKue Gaxmol
0I5l peuleHuss 3a0ay, 8 Mmom
yucre, npeononazarouux
HEeCKOIbKO WaA208 PeuleHUsl;

- dopmyruposamo 8
npocmenuux cayyasx
ceoucmea U NPU3HAKU
pueyp;
- 0oKa3zvleams
eeomempuyecKue




VMGEPHCOeHUSL,

- grademv CMAHOAPMHOU
Kaaccuguxkayuell  NIOCKUX
Queyp (mpeyeonvHukos u
Yemblpexy20bHUKOB).

B noBceHEeBHOM KM3HHM U IIPU U3YYEHHUHU APYTrUX

NpeJIMETOB:

- HCIIOJI30BAaTh  CBOWCTBA | - UCHOIb308AMb  CEOUCMBA
reOMETpUUECKUX (GUuryp s | eeomempuueckux gueyp 0
pEIICHHS THIIOBBIX  3aJ1ady, | peuleHus 3a0au

BO3HHUKAKIUX B CUTyallUdX
HOBCGI[HGBHOﬁ ZKU3HHU, 3a4a4
MPAKTUYICCKOI'O COACPIKAHUA.

npaKmuyeckoeo xapaxkmepa
U 3a0a4 U3  CMEJICHbIX
OUCUUNTUH.

OTHOIIeHUNA

- OmnepupoBarb Ha 0a30BOM

ypOBHE HNOHSTHSIMU:
paBeHCTBO (uryp, paBHbIC
burypsi, PaBEHCTBO
TPEYTOJIbHUKOB,
napasuieIbHOCTh HPSMBIX,
HNEePHIEHANKYISIPHOCTh
HPSAMBIX, YTJIBI MEXIy
OpSMBIMHU,  HEPIEHIUKYISAD,

HaKJIOHHAasA, IIPOCKIH.

- Onepuposams NOHAMUAMU
paseHcmeo ¢ueyp, pagHvle
Queypel, PABEHCMB0
mpey20/bHUKOS,
napanierbHoCms — NPSAMbIX,
nepneHOUKyIAPHOCMb
npAMbIX,  Veavl  MexHcoy
NPAMBIMU,  NEePNEeHOUKYIAD,
HAaKJIOHHAS, npoexkyus,
nooodbue @ueyp, nooodHvle
Queypel, nooobHbvIe
mpey20ibHUKU,

- npumMeHAmb  meopemy
Daneca u meopemy 0
NPONOPYUOHAILHBIX
ompe3Kkax  npu
3a0ay;

- xapaxmepuzoeams
83AUMHOE  PACNOJIONCEHUE
NpAMOU U OKPYICHOCMU,
08YX OKpYIICHOCMEL.

peuweruu

B noBceHeBHOM KU3HM U IPU U3YYECHHUHU APYTHUX

MpeAMETOB:

- UCIIOJB30BaTh OTHOLIEHUS
UL PEUIEHUs MPOCTEUIINX
3a7a4, BO3HHUKAKOIIHUX B
peaTbHOM JKU3HU.

- UCNONBL308AMb OMHOULEHUS]
ons peuierus 3a0ady,
B03HUKAIOWUX 8 PedalbHOl
JHCUBHU.

N3mepenus u

-  BpImonHATe  U3MEpeHue

-Onepuposamp




BbBIYUCJICHUA

JUIAH, PACCTOSIHUM, BEJIUYMH

yTJIOB, C MOMOILBIO
UHCTPYMEHTOB ISt
VU3MEPEHUN JUIUH U YIJIOB;

- [OpUMEHATh  (GOpMYIIbI
nepuMeTpa,  IUIOMAad |
00BEMa, IJIOIIA N
OBEPXHOCTH OTJEIbHBIX
MHOTOI'PaHHUKOB npu
BBIUMCIIEHUSAX, KOTJa  BCe
JaHHBIE UMEIOTCS B YCIIOBUU;
- IPUMEHSTh TEOpEMY
[Mudaropa, 0a3oBbIC
TPUTOHOMETPUYECKUE
COOTHOIIICHUS TSt
BBIYUCIICHUS JUTHH,
pacCTOsHUM, IUIOLIAJAEH B

HpOCTGfIIIIPIX ciydasx.

npeocmasgieHusimMu o OJuHe,

niowaou, 00véMe  Kak
eenuuunamu.  Ilpumensams
meopemy Iughazopa,
Gdopmynvl nrowaou, obvéma
npu peuieHuu
MHO20WAZ0BbIX 3044, 8
KOMopvlX He 6ce OaHHbvle
npeocmasienvl  56HO,  d
mpeobyrom BLIYUCTICHUI,
onepuposamu bonee
WUPOKUM KOIUYeCcmeom
Gdopmyn Onumvl, nIOWAOU,
06véma, BLIUUCTIAMb
Xapakmepucmuxu
KOMOUHayu Queyp
(oKkpyarcHocmel u
MHO20Y20/IbHUKOB)
BLIUUCTISAMb PAaccmosHus
MeHCoy Quzypamu,
NPUMEHSMb
mpueoHoMempuiecKue
Gdopmynel 0151 GbIYUCTICHUL 8
Oonee  CIOJNCHLIX — CAYUASX,

npPoBOOUMb BbIYUCTCHUSL HA
OCHO8€ DPABHOBEIUKOCMU U
PABHOCOCMABIEHHOCTIUL,

- nmposooums  Npocmoule
BbIYUCTICHUSL HA  O00BEMHbBIX
menax,

- hopmynuposams 3adavu Ha
gblulCIeHUe ONUH, NIouaoell
U 00bEMO8 U peuams ux.

B noBceHEeBHOM KM3HHM U IIPU U3YYCHHUHU APYTHUX

MpeAMETOB:

- BBIYHCJIATH PACCTOAHHA Ha
MCCTHOCTH B CTaHAAPTHBIX

CUTyalMsiX,  IUIOIaAu B
MIPOCTEUIIINX ciyyJasx,
OpUMEHATh  (HOpMyNBl B

MPOCTEHIINX CUTyalusiAX B
IMOBCETHEBHOU JKU3HMU.

- IPOBOOUMb BLIYUCTICHUSL HA
MeCmHOCIU;

- NpUMEeHAMb YOopMYIbl Npu
BLIYUCTICHUAX 8  CMENCHBIX
VUeOHbIX ~ npeomemax, 8
OKpYHCcaroujet
oelicmeumenlbHOCmu.

FeOMeTpnquRne

- M3o0paxxaTb  THUIIOBBIC

- Hzobpascamo




NMOCTPOEHUsI

ockue GUrypsl u GUrypsl B
OPOCTPAHCTBE OT PYKH H C
OMOUIBI0 UHCTPYMEHTOB.

eeomempuyeckue gueypvl no
MeKCMo8OMY U CUMBOTILHOMY
OnuUcanuo;

- €c80000HO oOnepuposams
YepmeNCHvIMU
UHCMPYMeHMamu 8
HECTIONCHBIX CTYUASIX,

- BbINOJIHAMbL NOCMPOEHUS
Mpey20ibHUKO8, NPUMEHSMb
omoenvHble Memoovl
HOCMpPOEeHUU  YupKyiem u
JUHEUKOU U Npo8OOUMb
npocmetiuiue UCCIe008aHUS
yucna pewleHul;

- u3obpaxcams Munosgvle
nlI0CKUe Queypol u
00veMHble mena ¢ NOMOWbIO
npocmenuux
KOMNbIOMEPHBIX
UHCMPYMEHMO8.

B noBceqHeBHOM KU3HU U NIPU U3YUYEHUM APYTHUX

MpeAMETOB:

- BBINOJHATH MPOCTEUIINE
MOCTPOCHUSI HA MECTHOCTH,
HEOOXOAUMBIE B pPEaTbHOMU
JKU3HU.

- GLINOAHAMb NpoCcmeliuiue
NOCMPOEHUsl HA MECHHOCHU,
Heobxooumvle 8 peanrbHoOU
JICUBHUL,

- oyenusamv  pazmepul
PeanbHbIX 00veKmos
OKpYAHCarOWe20 Mupa.

I'eomeTpuueckue
npeodopazoBaHusi

- Crpouthb burypy,
CUMMETPUYHYIO JAHHOU

¢dburype OTHOCHTEIBHO OCH U
TOYKH.

- Onepuposamv noHamuem
08UINCEHUSL u
npeobpazoearusi  N000OUs,
enaoemow npuémamu
nOCMpPOeHUs Queyp c
UCNONIL30BAHUEM  OBUNCEHUT
U npeobpazo8anuii N00oous,
NPUMEHAMb nOJyYeHHble
3HAHUSL U ONbIM NOCMPOEHUL
8 CMEJICHbIX npeomemax u 8

peanbHbuIX cumyayusix
OKpYHCaAtOWe20 Mupa,

- cmpoumo dueypy,
NnOO0OHYI0 OaHHol,

NONb30BAMBCS  CBOUCMBAMU




nooobusi 0ns 000CHOBAHUS
ceoticma gueyp,
- NpUMEeHAmMb  CBOUCMBA
08UdCEHULL OJIs1 NPOBEeOeHUs]
npocmeuwiux  0O60CHOBAHUU
ceoticma gueyp.

B noBceHEeBHOM KM3HHM U IIPU U3YYEHHUHU APYTrUX

npeaIMeToB:

- pacro3HaBaTh JIBUJKEHUE
00BEKTOB B  OKpY’KalolleM
MUDE;

- pacrno3HaBaTh
CUMMETPHUYHbIE (QUTYpPHl B
OKpY’KaroIlleM MUDE.

- NpUMeHAMb  CEOUCMBA
08uUdCeHUll U  NPUMEHAMb
nooobue 0151 NoCmMpoeHull u
BbIUUCTICHULI.

BekTopsl u
KOOpPAMHATHI HA
IVIOCKOCTH

- OmnepupoBarb Ha 0a30BOM
YPOBHE TIOHSATUSIMHU BEKTOD,

CymMMa BCKTOPOB,
IMPOU3BCACHNUC BCKTOPAa Ha
Yuclio, KOOPpAWHATHBI Ha
IINTOCKOCTH,

- OMpEAeNATh MPUOTMKEHHO
KOOpDJAMHATHI TOYKH 10 €€
U300pakKeHUIO Ha
KOOPJMHATHOM MJIOCKOCTH.

- Onepupoeamb NOHAMUAMU

BEKMOp, CYMMA, PA3HOCHb
BEKMOPO8, npousgeoenue
6eKMOpa HA YUCNO, Y20l
MeHCoy 8eKmopami,
CKanspHoe npousgeoenue
BEKMOPOB, KOOPOUHAMbL HA
NnAOCKOCMU, KOOPOUHAMbL
sekmopa,

- BbINOJIHAMb OeUCmEuUs HAO
seKmopamu (crnoocenue,
eblyUmMAaHUue, YMHOJNCEHUE HA
Yucno), BbIYUCTAMD
CKansipHoe — npouszsedexue,
onpeoensims 8 NPOCMeUUUX
CAYHAsX yeorn MmeHcoy
seKmopami, BbINONHAMb
Pa3nodceHue  8eKmopa  Ha

cocmaessliouiue, nNpumMeHsino

NONYYUeHHble  3HAHUS 8
Qusuxe, NONb308AMbCA
Gopmynot BIYUCTICHUS]
paccmosanus meHcoy
MOYKamu NO  U3BECMHLIM
KOOPOUHAmMam,

UCNONIb308AMb  YPABHEHUS.

Queyp ona peuwienus 3aoau,

- NpUMEHAMb GeKmopbl U
KoopouHamsl OJisl peuleHus
eeomempuyeckux 3a0ai Ha
sbluUCIeHUe ONUH, Y2ll08.




B noBcegHeBHOM KU3HU M NIPU M3YYEHHUHU APYTHX

NnpeaIMeToB:

- ACTIOJIB30BATh BEKTOPBI IS
pelIeHNsT TPOCTEUIMX 3a1a4
Ha OIpEIEIICHUE CKOPOCTHU
OTHOCHUTEIBHOI'O JBUKCHUS.

- UCNONIb308aMb  NOHAMIUSL
8EKMOPO8 U KOOpOuHam OJisi
pewienuss 3a0ay no Qusuxe,
eeoepaguu u opyeum
VUeOHbIM NpeOMema.

HUcropus
MaTeMaTHKH

- OnwuceiBaTh  OTHEJIbHBIE
BBIJIAIOIIMECS]  PE3yJIbTaThI,
IIOJIy4YEHHBIE B X0Je
pa3sBUTUSA MaTEMAaTUKU Kak
HAyKU;

- 3HATh IIPUMEPBHI
MAaTeMaTHUYECKUX OTKPBITUN U
UX aBTOPOB, B CBA3U C
OTEYECTBEHHONM U BCEMUPHOMN
UCTOPUEH;

- IIOHUMAaTh poib
MaTeMaTUKd B  Pa3BUTHUH
Poccun.

- Xapaxmepuzosamsv 6K1a0
BbIOAIOWUXCS MAMEMAMUKOB
8 paseumue Mamemamuxy u
UHDBIX HAYYHBIX 0Oaacmell;

- NOHUMAMb pob
mamemMamuku 6 pazeumuu
Poccuu.

MeTtoasbl
MaTeMATHKH

- BeiOupate mnOAXOAAIINIMA
W3YUYCHHBII METO/I JUTSt
pEILIEHNU H3YYEHHBIX THUIIOB
MaTeMaTHYECKUX 3a/a4;

- MIPUBOJIUTH IPUMEPBI
MaTeMaTHYECKUX
3aKOHOMEPHOCTEMN B
OKpYKarolen
JIEHCTBUTEIILHOCTH u
MPOU3BEACHUSAX HCKYCCTBA.

- HUcnonv3ya
Memoowl,
00Ka3amenbCmaeo,
BbINOJIHAMb ONPOBEPIHCEHUE,
- gvlOUpamsv  U3Y4UEeHHble
Memoovl U UX KOMOUHAuUU
ons peuteHus
Mamemamuieckux 3a0ay;

- UCNOIb308AMb
mMamemamuieckue — 3HAHUSA
ons onucauus
3aKOHOMepHOCmel 8
OKpYdIcarouje
deticmeumelbHOCmu u
NpPoU38e0eHUsIX UCKYCCMEA,

- NpuMeHsmb Hnpocmeuuiue
NpoCpamMMHble Ccpeocmea u
9/1eKMPOHHO-
KOMMYHUKAYUOHHbIE
cucmemvl  npu  peuleHuu
MamemMamudecKux 3a0ad.

u3yueHHvle
npoeooOUmbs
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