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IlosicHuTeILHAA 3aNMUCKA

Pabouas nporpamMma yueGHOTO IpeameTa «I eomMeTpus» cocTaBlIeHa Ha OCHOBE:
- ®enepalbHOrO roCyAapCTBEHHOIO 00pa30BaTebHOIO CTaHJapTa OCHOBHOIO 00LIEro oOpa3oBaHUS
(nmpukaz MunobOpaayku P® ot «17» nexabps 2010 roma Ne 1897) ¢ wusMeHeHusMH (IIpHKa3
Muno6pHayku P® ot «29» nexadps 2014 rona Ne 1644);



- IlpumepHO#t OCHOBHOW 00pa30BaTEILHON IMPOrpaMMbI OCHOBHOTO 00IIero oOpa3oBaHHUs (pelieHne
¢denepanabHOro yueOHO-METOANYECKOTO OO0BEAWHEHUSI MO o0meMy oOpa3oBaHHIO OT «8» ampens 2015
romga Ne 1/15);

- MMHUU y4eOHo-MeToauueckux komiuiekcoB (YMK) «'eomerpust» (aBropsl: Atanacsu JI.C., ByTy3os
B.®., Kagomnes C.b. u ap.).

Wzyuenne MaTeMaTuky B OCHOBHOM IIIKOJIE TOJDKHO 00ECTIeYHTh:

OCO3HAaHME 3HAYCHUS MaTeMaTUKU B IOBCEJHEBHOM XKHU3HU YEJIOBEKA;

¢dopMHpOBaHNE MPEICTABICHUI O COLUUAIBHBIX, KyJIbTYPHBIX M HCTOPHYECKHX (aKTopax
CTaHOBJICHUS] MaTEMaTUYECKON HAYKH;

¢dbopMHupOBaHME IPEACTABICHUI O MaTeMaTHKE KaK dYacTH OOIIeYenoBEeYeCKOH KyJIbTYpHI,
YHHUBEPCAIBHOM SI3bIKE HAYKH, II03BOJISIOIIEM OIMCHIBATE U U3y4aTh PEeajIbHbIC MPOLIECCH U SBICHUS.

B pesynbraTe nzyueHHs MaTeMaTHKH O0OYYarolIUecs pa3BUBAIOT JIOTHYECKOE M MaTeMaTHYEeCKOe
MBILUJICHHE, MOJIYYaloT NPEICTABICHHE O MAaTeMaTHYECKHX MOJEIAX; OBIAACBAIOT MATEMAaTHYECKUMHU
pacCcyKIECHUSIMH; ydyaTcs NPHUMEHITh MaTeMaTH4YeCKWe 3HAHMS IPU PEIIEHHM DPAa3IUYHBIX 3a1ad U
OLICHUBATh TOJyYEHHBIE Pe3yJbTaThl; OBIANEBAIOT YMEHHUSIMH PEUICHUS Y4eOHBIX 3a7ay; pa3BUBAIOT
MaTeMaTHYECKYIO0 HHTYULHIO.

OO01mas xapakTepucTHKA Y4eOHOro mpeaMera

T'eomempus — onvH W3 BAKHEHIIMX KOMIIOHEHTOB MAaTeMaTHYECKOro oOpa3oBaHusl,
HEOOXOMUMBIA Ui NPUOOpPETeHUs KOHKPETHBIX 3HAHWI O TPOCTPAHCTBE M TMPAKTHYCCKH 3HAYUMBIX
yMeHu#l, (OpMHUpOBaHUS SA3bIKa ONHMCAHUS OOBEKTOB OKPYXKAIOIIEro MHpa, Ui  Pa3BUTHUS
MPOCTPAHCTBEHHOIO BOOOpaKEHHsSI W HHTYMLUH, MaTeMaTHYECKOH KyJIbTYphl, AJS 3CTETUYECKOIO
BOCIIMTAaHHUA 06yqa}01m/1xcsl. I/I3y‘-I€HI/Ie TCOMCTPHHU BHOCUT BKJIAJA B Pa3BUTHUC JIOTHYCCKOI'O MBIIUJICHHA, B
¢dbopMHUpOBaHNE MOHATHA JOKA3aTEIbCTBA.

OBnameHue OOYYArOIIUMHUCS CHCTEMOW TeOMETPHYECKMX 3HAaHWH M YMEHHA HE0oOXOauMo B
HOBCGI[HCBHOI\/'I JKU3HU JJIA U3YyUYCHUS CMEKHBIX JUCHUILIMH U IMPOJOJIKCHUA O6pa3OBaHI/IH.

B kypce reomerpum 7—9 KIaccOB IpeACTaBIEHbI CIEAYIOIIME COJEp)KaTeNIbHbIE JMHUM:
«l'eomerpuueckue ¢uryps», «OTHOmEHUA», «V3MepeHus: W BBIUMCIEHUS», «leoMeTpuueckue
MOCTPOeHUs, «I'eoMeTpuueckre npeodpasoBaHus», «BeKTOpbI U KOOPIMHATH HA IUIOCKOCTH».

B pamkax ykazaHHBIX COAEp KaTeIbHBIX JUHUN PELIaroTCs CIeyIoIINe 3aadu:

- Pa3BHBAIOTCS MPEICTABICHUS O TEOMETPUH KaK HayKe; 00 MCTOPHM BO3HHKHOBEHHUS! T€OMETPUH Kak
npuMepa HayKu, IepBble NpoOJieMbl KOTOPOH OBUIM MOCTaBJIEHBl HPAKTHUYECKOW AEATEIbHOCTHIO
4yeJIoBeKa (HampuMep, 3eMiieMepue);
- (OpMHUPYIOTCSA 3HAHMS YyYaIIMXCS O T'COMETPHYECKUX OOBEKTaX M WX CBOWCTBax, (opMyliax
BBIYMCIICHNS] TEOMETPUYECKUX BEJINUMH;
- (hOpMHPYIOTCS HABBIKH MTOCTPOCHHUS K H3MEPEHHSI TeOMETPUIECKUX QUTYp, pellIeHHS 3a/1ay;
- pa3BHBAETCS JOTMYECKOE MBIIIUICHUE, BOOOpaKEHNE, MATEMaTHUECKHA A3bIK H JIP.

Onucanue Mecta y4eOHOro nNpeaMera B y4e0OHOM IJIaHe

VYuebublii mnpeamer «l'eomeTpus» BXOOUT B MpeIMETHYIO obOnacte «MaremaTuka u
uHQOpMaTHKa», SBIseTCs 00s3aTeNbHBIM JIIsl M3ydeHus B 7-9 kiaccax. B ydyeOHOM IuiaHe Ha ero
U3y4eHHUE OTBOJUTCS:

Kanacc Y4eOHblii npeaMer KoauuectBo KoauuyecTBo Hroro
He/leJIbHBIX YacoB Y4eOHBbIX Hellelb 3a y4eOHbIid 1o

7 xyacc I'eomerpus 2 34 68

8 KJacc I'eomerpus 2 34 68

9 kacc I'eomerpus 2 34 68

Bcero 3a 3 roma peanusanuu nporpammel — 204 gaca.

JInuHOCTHBIE, MeTANIPeAMETHbIE M MPeMeTHbIe
pe3yJIbTaThl 0CBOCHHUS y4eOHOI0 NpeAMeTa
Uzyuenne reoMeTpun oOecredyMBaeT  CIEAYIOIIME PE3ylbTaTbl OCBOEHHS OCHOBHOM
00pa3oBaTeIbHON MPOTPaMMBIL:
JAUYHOCHHbIE:




1. [OTOBHOCTH M CITIOCOOHOCTH OOYYAIONTUXCSI K CAMOPA3BUTHIO M CaMOOOpa30BaHUIO Ha OCHOBE
MOTHUBAIMU K 0OYUEHHIO U MO3HAHUIO; TOTOBHOCTH M CIIOCOOHOCTH OCO3HAHHOMY BBIOOPY M IIOCTPOEHHIO
JANbHEHIICH MHIUBUIYAIbHOM TPAcKTOPHUH OOpa30BaHHUS Ha 0a3e OPHMEHTUPOBKU B MHpPE Hpodeccui u
npo¢eCcCUOHAIBHBIX IPEANOUYTEHUH, C YIETOM YCTOWYHBBIX I03HABATEIbHBIX HHTEPECOB.

2. ChopMHPOBAaHHOCTH OTBETCTBEHHOTO OTHOMICHHUS K YYCHHWIO; YBOKUTEIHHOTO OTHOIICHHUS K
Tpyay.

3. CdopMupOBaHHOCTH IEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Ppa3BUTHS HAayKd U OOIISCTBEHHOW NPAKTHKH, YYUTHIBAIOIIETO COLMAIBHOE, KYyJIbTYPHOE,
S3BIKOBOE, TYXOBHOE MHOT00Opa3ue COBPEMEHHOTO MHUPA.

4. Oco3HaHHOE, YBaXKHTEIbHOE W JOOpPOKEIAaTEeIhbHOE OTHOIIEHHWE K APYrOMY YEeIOBEKY, €ro
MHEHUIO, MUPOBO33PEHHIO, KYJIbTYPE, S3bIKY, BEpPE, TPAXKAAHCKON MO3UIMU. ['0TOBHOCTH U CIIOCOOHOCTH
BECTH JAMANOr C APYTHUMH JIIOJbMH M JOCTHTaTb B HEM B3aMMOMOHMMAaHUS (MICHTU(UKAIMA ceOsl Kak
MOJIHOIIPABHOTO CyOBEKTa OOLIeHHs, TOTOBHOCTh K KOHCTPYHPOBAaHHUIO o0Opasza HapTHEpa 0 JUAaJory,
TOTOBHOCTh K KOHCTPYHMPOBAaHHIO o00pa3a JONYCTHMBIX CIIOCOOOB AMajiora, TIOTOBHOCTb K
KOHCTPYMPOBAHMIO TpoOIecca IUaora Kak KOHBEHIIMOHMPOBAHUS MHTEPECOB, MPOLETYp, TOTOBHOCTh U
CIOCOOHOCTH K BEICHUIO IIEPETOBOPOB).

5. OCBOCHHOCTh COLMANIBHBIX HOPM, IPaBWII MOBEACHHUS, poiel U (opM COLMAIBHON KXU3HHU B
TpymIax 1 coo0IecTBax.

6. ChopMHpOBaHHOCTH LIEHHOCTH 3JI0POBOT0 M 0€30MMacCHOr0 00pa3a >KU3HH.

7. Pa3BUTOCTh 3CTETHYECKOTO CO3HAHMS YePe3 OCBOCHHE XYAO)KECTBEHHOT'O HACIIEAMS HApOIOB
Poccun u Mupa, TBOpPUECKOW [HESITEIBHOCTH ICTETHUECKOrO XapakTepa (CIocOOHOCTh MHMOHUMATh
JCTETUYECKOE, OMOIMOHAIBHO-ICHHOCTHOE BHACGHHE OKPY)KAIOLIETO  MHpa; CIIOCOOHOCTh K
YMOLMOHATILHO-LIEHHOCTHOMY OCBOCHHIO MHPA, CAMOBBIPAKEHHIO M OPHEHTALUU B XYIOXXECTBEHHOM U
HPaBCTBEHHOM IPOCTPAHCTBE KYJbTYpPhl; YBaXXEHHWE K HCTOPUM KyJnbTypsl cBoero OtedecTsa,
BBIPRKEHHOHM B TOM UYHUCIIE B IOHUMaHUH KPACOTHI YeJIOBEKa; CPOPMUPOBAHHOCTh AKTUBHOTO OTHOLICHUS
K TpagulUsAM XYZOKECTBEHHOM KyJbTYPbl KaK CMBICJIOBOM, 3CTETUYECKOM M JIMYHOCTHO-3HAYUMOMU
IIEHHOCTH).

8. CdopMHpOBaHHOCTH OCHOB JKOJOTHYECKOH KYIBTYpPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTHYECKOT'O MBIIIICHUS.

Memanpeomemnuwie

MesknpeaMeTHble OHATUS

OOyuaromiyecsi yCOBEPIIECHCTBYIOT NMPHOOPETEHHBIE Ha TEPBOM YpPOBHE HABBIKH PaloThI ¢
ungopmanueii u nomnonHiaT wux. OHM cMoryT paboTaTh C TEKCTaMH, TNpeoOpa3oBBIBATh U
MHTEPIPETUPOBATH COAECPIKALIYIOCS B HUX HH()OPMAIIHIO, B TOM YHCIIE:

* CUCTEMaTH3UPOBaTh, COMOCTaBIsATh, aHAJIM3MPOBATh, O0000IATH H  HMHTEPIPETHPOBATH
WHPOPMAITUIO, COJIEPIKAIIYIOCS B TOTOBBIX HH)OPMAIIMOHHBIX 00BEKTaX;

* BBJICJIATh TJVIABHYIO M HM30BITOUHYIO HH()OPMAIMIO, BBIIOJIHATH CMBICIIOBOE CBEPTHIBAHHUE
BBIJICJICHHBIX (PAKTOB, MBICIIEH; PEACTABIATh MH()OPMALIMIO B CKaTOW CIOBECHOM (opmMe (B BHUIE IIaHA
WIN TE3UCOB) M B HATIISHO-CUMBOJIMYECKON (opMme (B BUAE TaONMI, TpapUUECKUX CXEM M Juarpamm,
KapT NOHSATHHA — KOHIETITYaIbHBIX JUAarpaMM, OTIOPHBIX KOHCIIEKTOB);

* 3aIIOJHSTD U JOIOJIHATH TaOJINIIBl, CXEMBI, AUATPAMMBI, TEKCTBI.

OOyuaroiyecss MPUOOPETYT ONMBIT NMPOEKTHOM JeATEIbHOCTH Kak 0co00i (opMbl yueOHOM
paboThl, CHOCOOCTBYIOIIEH BOCHUTAHUIO CAMOCTOSITENIEHOCTH, HHUIIMATHBHOCTH, OTBETCTBEHHOCTH,
MOBBIILICHUIO MOTHBAaUUK M 3()()EKTUBHOCTH Y4eOHOH AEATENB HOCTH; B XOJE€ peaju3alud HCXOJHOTO
3aMbICIa Ha TPAKTHYECKOM YPOBHE OBJAJCIOT YMEHHEM BHIOMpaTh aJCKBaTHBIE CTOSIIEH 3a/ade
Cpe/IcTBa, NMPUHUMATh PEIICHHUs, B TOM 4YHCIe W B CUTyalusx HeomnpenenéHHocTd. OHU Mmoirydar
BO3MOXHOCTb Pa3BHTh CIIOCOOHOCTH K pa3palOTKe HECKOJNBbKHX BAPHMAHTOB PELICHWH, K IOHUCKY
HECTaH/JapPTHBIX PELLEHNUH, TOUCKY U OCYLIECTBICHUIO HanOoJIee MPUEMIIEMOTO PEICHUSL.

B cootBerctBunm ®I'OC OOO BBIIEISAIOTCS TPH TPYMHIBI YHUBEPCATBHBIX YUIEOHBIX EHCTBHIA:
pEryJsITHBHBIC, T03HABATEIbHBIE, KOMMYHHKATUBHBIE.

PeryasituBnsbie YY/I

1. VYmeHme caMOCTOATEIBHO ONPENENATh IeTH OOy4eHHUs, CTaBUTh U (HOPMYyITUPOBATH HOBBIC
3amayn B ydebe ¥ IIO3HABATEJFHOM JEATCNBHOCTH, pPAa3BUBaTh MOTHBBI M HHTEPECHl CBOEH
MO3HABATEILHON AeITeIbHOCTH. OOYJarOIIUNACS CMOXKET:

® AHANM3MPOBATH CYIIECTBYIOIINE U TUIAHUPOBAThH OyayIHe 00pa30BaTeNbHbIC Pe3yIbTATHI;

® yAeHTH()UIUPOBATH COOCTBEHHBIE MPOOIEMBI U ONPEACIATE TIIaBHYIO IIPOOIIeMy;

e BBIBUTaTh BEPCHM pEIICHHA MpoOJIeMbl, (OPMYIHPOBATh THIOTE3BI, IPEABOCXHIIATH
KOHEYHBIN pe3yJIbTar;

® CTaBUTh 1EJb JEATEIbHOCTH HAa OCHOBE OIPEACICHHOW MpOOJIEeMbl U CYLIECTBYIOLIUX
BO3MO>KHOCTEI;



e (opmynupoBath yueOHBIC 3a1a4H KaK IIaTH JOCTIDKCHUS TOCTABICHHOM 1eTIN AEATEIbHOCTH;

e 00OCHOBBIBATH IIEJIEBbIE OPUEHTHPHI U MPHOPUTETHI CCHUIKAMU Ha LEHHOCTH, YKa3bIBas U
000CHOBBIBasl IOTHYECKYIO MOCIEI0BATEIBHOCTD IIAroB.

2. YMeHHE CaMOCTOSITENbHO IUIAaHMPOBAaTh IYTH JOCTIKCHHS LeNed, B TOM YHCIE
albTepHATHBHBIE, OCO3HAHHO BBIOMpaTh HambOosee H(PGEeKTUBHBIE CIOCOOBI pemeHUs y4eOHBIX |
MO3HABATENBHBIX 3a/1a4. OO0YJIarOINNACS CMOXKET:

e ompenensiTh HeoOXoAuMBble ACHCTBHE(s) B COOTBETCTBHUM C Y4YeOHOH M IO3HaBaTENBHON
3a7jaueil U COCTaBIISTh AITOPUTM UX BBITOIHEHHUS;

e 00OCHOBBIBATH M OCYLIECTBISTH BEIOOp Hanboee 3¢hheKTHBHBIX CIOCOOO0B pelIeHUs Y4eOHBIX
Y TI03HABATENbHBIX 3a/1a4;

® OIpEneNATH/HAXOAUTh, B TOM YHCIIE U3 IPEATIOKECHHBIX BAPUAHTOB, YCIIOBHS IJI51 BHIIIOJIHEHUS
y4eOHO U TI03HABATEIBHOM 3a/1a4H;

e BBICTpPaWBaTh >JKU3HEHHbIC IUIAaHBI HA KpaTKocpodHoe Oynymiee (3asBiSTh IIeJICBbIE
OpPUCHTHUPHI, CTaBUTh aJCKBATHBIE UM 3aJauyd W MpeAjaraTb NEHCTBUs, yKa3biBasi M 0OOCHOBBIBAs
JIOTHYECKYIO TTOCIIEI0BATEIbHOCTD IIaroB);

e BBRIOMpaTh U3 MPEIUIOKEHHBIX BAPHAHTOB M CAMOCTOSITEIBHO HCKaTh CPEACTBA/PECYpChl AJIS
peLeHns 3a8a41/ IOCTIKEHNS LeTH;

® COCTaBIISITH IUIaH pelIeHHs MPoOIeMbl (BHITIOTHEHUS MIPOEKTA, TIPOBECHHUS HCCIIEOBAHMS);

® OIpe/eNsATh NOTeHIHATBHBIC 3aTPyTHEHHUS [P PEIICHUH y4eOHOW M MO3HABATEILHON 3a/1auu
Y HaXOAMTH CPEJICTBA JJIsl X YCTPaHCHUS;

® OINHUCHIBATH CBOH OMBIT, 0QOPMIISAS €ro Ui MepeAadyd APYTUM JIOASM B BHAE TEXHOJIOTUU
peleHHs MPAKTHUECKHX 3a/1a4 OTPEISIEHHOTO Kilacca;

® UIAHMPOBATh U KOPPEKTUPOBATH CBOIO MHIUBHUIYaJIbHYIO 00pa30BaTEeIbHYIO TPACKTOPHIO.

3. YMeHHE COOTHOCUTb CBOM MACHCTBHSA C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYILECTBIATH
KOHTPOJIb CBOEH AEATENBHOCTH B MPOLIECCE JOCTHKEHUS Pe3ybTara, ONPEAEsITh CIOCOObl NeiCTBUN B
paMKax MpeAJIOKCHHBIX YCIOBUM M TpeOOBaHMH, KOPPEKTUPOBATH CBOM JIEHCTBUS B COOTBETCTBUH C
M3MeEHsoIIelcs cuTyarueil. O0yJaromnics CMOXKET:

® OIpEeNeNsiTh COBMECTHO C MEJaroroM M CBEPCTHUKAMH KPUTEPHH IUIAHUPYEMBIX PE3YJIbTaTOB
Y KPUTEPUH OLIEHKU CBOEH yueOHOW AeATEIIbHOCTH;

® cucTeMaTu3upoBaTh (B TOM 4YHCIE BBIOMPATh IMPUOPUTETHBIE) KPHUTEPUHU IUIAHUPYEMBIX
PE3yIBTATOB U OILICHKH CBOEH JIesTeIbHOCTH;

e 0TOHMpaTh HHCTPYMEHTHI JUIsl OLIEHUBAHUS CBOEH JIeSTETbHOCTH, OCYIIECTBIATH CAMOKOHTPOITh
CBOEH JIEATETLHOCTH B paMKaXx MPeII0KEeHHBIX YCIOBUH U TpeOOBaHUI;

® OLIEHMBATH CBOIO JIESTEIBHOCTh, APIyMEHTHPYS MHPUYMHBI OCTMXKEHHS WM OTCYTCTBHUS
IUTAHUPYEMOTO PE3yJIbTaTa,;

® HaXOJUTh JIOCTATOYHBIC CPEJCTBA JUIS BBHIMONHEHHS YYEOHBIX ICHCTBUIA B M3MEHSIOLICHCS
CUTYallUU W/WIHA IPU OTCYTCTBUH IJIAHUPYEMOTO Pe3yibTaTa;

e pa0oTas 1O CBOEMY IUIaHY, BHOCHUTH KOPPEKTHBBI B TEKYIIYIO JEATEIbHOCTh Ha OCHOBE
aHaJM3a U3MEHEHUH CHTYaIMH JJIs OJTyYeHHs 3aTNIaHUPOBAHHBIX XapaKTEPUCTHK MTPOAYKTa/pe3ybTaTa;

® YCTaHaBIMBATH  CBSI3b  MEXIy  MOJYYEHHBIMH  XapaKTEepUCTUKaMH  IPOAYKTa U
XapaKTepUCTUKAMH TIpoLecca ACATENILHOCTH W MO 3aBEPLICHUHN JEATEIBHOCTH NpeAsaraTb MU3MEHEHHE
XapaKTepUCTUK HpoLiecca s MOJIyYeHHs YITYUIICHHBIX XapaKTePUCTUK MPOILYKTa;

® CBEpsATh CBOM JICWCTBUSL C TI€NbI0 W, TPU HEOOXOJUMOCTH, HCIPABISATh ONIMOKU
CaMOCTOSITETIHHO.

4. VYMeHue OUECHMBAaTh TNPABHJIBHOCTb BBINOJHEHHS Y4eOHOM 3agaud, COOCTBEHHBIE
BO3MOXKHOCTH €€ perieHus. OOyyaromuicst CMOXeT:

® OIpEJENsATh KPUTEPHU NPABIILHOCTH (KOPPEKTHOCTH) BBITIOIHEHHSI yueOHOW 3a/1a4H;

® aHANM3UPOBATh M OOOCHOBBIBATH IMPUMEHEHHE COOTBETCTBYIONIETO WHCTPYMEHTApHS IS
BBITIOJITHEHUS yU4eOHOH 3a/1a4H;

e CBOOOJIHO TOJNB30BaThCS BHIPAOOTAHHBIMH KPUTEPUSIMHU OIICHKH W CAMOOICHKH, UCXOJS U3
IeJIM ¥ HMEIOLINXCS CPEJICTB, Pa3iiyas pe3yabTaT U CHOCOObI AeHCTBHIA;

® OLEHMBATH NPOAYKT CBOCH JESATENbHOCTH 1O 33JaHHBIM W/WIM  CaMOCTOSITEIIBHO
OTIpeICIEHHBIM KPUTEPHUSM B COOTBETCTBUH C IIETIBIO IESATEIBHOCTH;

e 00OCHOBBIBaTh JIOCTI)KUMOCTbH IL€JIM BBIOPaHHBIM CHOCOOOM Ha OCHOBE OLIEHKH CBOMX
BHYTPEHHHUX PECYPCOB U JOCTYIHBIX BHELIHUX PECYPCOB;

e (uKCHPOBATH U AHATM3UPOBATH TMHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

5. BnajgeHue ocHOBaMM CaMOKOHTPOJISl, CAMOOLIEHKH, IPUHATHS PEIIEHUH M OCYIECTBICHUS
OCO3HAHHOTO BHIOOpa B y4eOHOH M MO3HABATENbHON. OOyUaIOMIUHACI CMOXKET:



e HaONOIATh W aHAM3UPOBATH COOCTBEHHYIO yUeOHYIO M IO3HABATEIHLHYIO JIESITEIBHOCTh U
JISSATEIILHOCTD JAPYTUX 00YYaIONIUXCs B TIPOIECCE B3aMMOTIPOBEPKH;

® COOTHOCHUTh pEaJibHbIC U IUTAHUPYEMBIC Pe3yJbTaThl WHAMBHIYATbHOW 00pa3oBaTeIbHOU
JISSATEIILHOCTU U JIENATh BBIBOIIBI;

® [IPUHHUMATH PElieHne B y4eOHOM CUTyalliy M HECTH 32 HErO OTBETCTBEHHOCTH;

® CaMOCTOSITENTFHO OIPENeNSTh MPUYUHBI CBOETO YCIeXa WM HeyclieXxa M HaXOAWTh CIIOCOOBI
BBIX0/Ia U3 CUTYAIlUH HEYCIIeXa;

® PETPOCIIEKTHBHO OIPEENSITh, KaKHe NEHCTBHS 10 PEIICHUI0 YIeOHOW 3aja4H WIIH ITapaMeTphl
STHX JEUCTBUH MPUBENH K MOTyYSHUIO HMEOIIEroCs MPOIYyKTa YIeOHO! AesITeTHHOCTH;

® JICMOHCTPHUPOBATH MPUEMBI PETYJISAIUN TICUXO(PU3UOIOTHICCKIX/ SMOIIMOHATILHBIX COCTOSIHUN
JUIsl  TocTkeHus ¢ ¢dekra YCrnoKoeHUs (YCTpaHEHHS SMOIMOHAILHOW HANpPsHKEHHOCTH), 3¢dekTa
BOCCTAaHOBJICHHSI (OCITaOJIeHUs] TPOSBICHUH yTOMIICHWs), Od¢¢eKTa aKTHBH3aIUH (TIOBBIIICHUS
MICUXO(PU3NOIOTHIESCKON PEAKTUBHOCTH ).

ITo3naBartenbHbie YY /[

6. VYmMenue omnpenensaTh TOHATHS, CO3/1aBaTh OOOOIICHWS, YCTaHABIMBATh AaHAJIOTHUH,
KJIACCH(HUIMPOBATh, CAaMOCTOATEIBHO BHIOMpATh OCHOBAaHUS MW KPHUTEPHUH Ui  Kiaccu(pUKaIuy,
yCTaHaBIUBaTh MPUYUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE PAaCCYKIEHUE, YMO3aKIIOUeHHE
(MHOYKTUBHOE, ETyKTUBHOE, 110 aHAJIOTUH) U JeNaTh BBIBOABI. OOyUalomnics CMOXKET:

e [OAOMpAaTh CJOBa, COMOAYMHEHHBIE KIFOYEBOMY CIIOBY, ONPEIENAIONINE €ro IMPHU3HAKH U
CBOMCTBA;

® BEBICTPaWBATh JIOTHYECKYIO [EMOYKY, COCTOSIIYIO U3 KITFOYEBOTO CI0BA U COITOYMHEHHBIX EMY
CJIOB;

® BBIICIATH OOIIMK MPHU3HAK JBYX MM HECKOJBKUX MPEIMETOB MM SIBICHUH M OOBSICHATH WX
CXOJICTBO;

® O00BEAWHATH MPEAMETHI M SBJICHUS B TPYIIbLI MO ONPEICICHHBIM IpPU3HAKaM, CPaBHUBATh,
KIIACCU(HUIMPOBATH U 0000IIATh (PaKTHI U SBICHUS;

® BBIICTISTH SIBIICHUE U3 OOIIET0 ps/ia IPYTHX SBICHUN;

® ONpeNeNiTh OOCTOSTENbCTBA, KOTOpPBhIE MPEIIISCTBOBAIM BO3HHKHOBEHUIO CBS3H MEXKIY
SBIICHUSIMH, U3 3THUX OOCTOSTEIHCTB BBIACIATH OIPEENSIOIINE, CIIOCOOHBIE OBITh MPUYMHOW JaHHOTO
SIBJICHUS, BBISIBJISITh IPUUMHBI U CIICACTBHS SIBJICHHIA,

® CTPOUTh PACCyXJCHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSIM U OT YaCTHBIX
SIBJICHUH K OOIIHUM 3aKOHOMEPHOCTSIM;

® CTPOUTH pacCyXJIEHHE Ha OCHOBE CPaBHEHHS MPEIMETOB M SBICHHM, BBIIEIAS MPH ATOM
oO01re MpU3HaKK;

® p3JIararh NOJYYCHHYIO HH(POPMAIIMIO, MHTEPIIPETUPYS €€ B KOHTEKCTE PEeIaeMOi 3a1auu;

® CaMOCTOSITENILHO YKa3bIBaTh HAa WH(OPMAIIMIO, HYXIAIONIYIOCS B MPOBEPKE, Mpeajiarath W
NPUMEHSTH CIIOCO0 MPOBEPKH JIOCTOBEPHOCTH MH(OpMaIny;

e BepOATU30BaTh SMOIIMOHAILHOE BIIEYATIICHHE, OKa3aHHOE HAa HEr0 KCTOYHUKOM;

® OOBSCHATH SBJICHUSI, MPOIIECCHI, CBSI3U U OTHOILICHUS, BHISIBIIIEMbIC B XOJIC II03HABATEIILHON U
HCCIIEIOBATEIbCKON JICATELHOCTH (TIPUBOAUTh OOBSICHEHHE C HM3MEHEHHEM (DOPMBI NPEICTaBICHHUS,
OOBSACHSATH, JETATU3UPYS I 0000111ast; OOBACHATH C 33JJAHHON TOYKHU 3PCHUS);

® BBISBJISITh M HAa3bIBaTh NPUYUHBI COOBITHS, SBJICHUS, B TOM YHUCIIE BO3MOXHBIE /HanOoiee
BEPOSATHBIC MPUYUHBI, BO3MOXHBIC TOCIEICTBUS 3aJaHHON NPUYHUHBI, CAMOCTOSTEIFHO OCYIIESCTBIISS
MIPUYUHHO-CIICACTBCHHBIN aHAJIN3;

® JIeNIaTh BHIBOJ] HA OCHOBE KPUTUYECKOTO aHAIIN3a Pa3HBIX TOUEK 3PEHHUS, ITOATBEPKIaTh BRIBO
CcOOCTBEHHO! apryMeHTaIlel WM CAaMOCTOATEIBHO TIOJTYYeHHBIMU JAHHBIMH.

7. YMeHHe c03/1aBaTh, MPUMEHATH M MPEOOpPA30BBIBATE 3HAKW M CHUMBOJIBI, MOJCIH U CXEMBI
JUTSI pellieHus] yIeOHBIX ¥ IMO3HABATEIbHBIX 3a1a4. OO0YJYaroIIUNACs CMOXKET:

e 0003Ha4YaTh CHMBOJIOM U 3HAKOM MPEAMET W/UIIU SBJICHUE;

® ONpEJCIATh JOTHUYECKUE CBSI3M MEXKIY NPEIMETaMU /WU SBJICHUSIMH, 0003HAYaTh JaHHBIC
JIOTUYECKHE CBS3H C TIOMOIIBIO0 3HAKOB B CXEME;

e Co37aBaTh a0CTPaKTHBIN WK peabHBIN 00pa3 mpeaMeTa u/uid sSBICHHS,

® CTPOUTH MOJIEIL/CXEMY Ha OCHOBE YCJIOBUH 3a/1a4y W/HITH CIIOCO0A €€ PEIICHHS,

e co37aBaTh BepOaNbHBIC, BEIICCTBEHHBIE W WH(POPMAIMOHHBIE MOJIENH C BBIICICHHEM
CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA IUIS OMpPESNICHUs crioco0a pelieHHs 3ajaud B COOTBETCTBHH C
CUTYyallUeH;

e MpeoOpa3oBbIBATh MOJENN C LEJHI0 BBISBICHHS OONIMX 3aKOHOB, OMPEACISIONINX TaHHYIO
MIPEAMETHYIO 00JIaCTh;



® [IEPEBOJUTH CIIOKHYIO IO COCTaBy (MHOI0OACHEKTHYI0) MH(pOpPMaLHO U3 rpadUuecKoro M
(opMan30BaHHOTO (CUMBOJIFHOTO) NMIPEACTABIICHUS B TEKCTOBOE, H HA000POT;

® CTpPOUTH CXEMYy, aJITOPUTM ACUCTBHSI, UCIIPABIATH WIIM BOCCTAHABIMBATh HEM3BECTHBIN paHee
ITOPUTM Ha OCHOBE UMEIOIIETOCs 3HaHUS 00 00bEKTe, K KOTOPOMY IPHUMEHSIETCS aJITOPUTM;

® CTPOUTH JIOKA3aTEICTBO: MPSAMOE, KOCBEHHOE, OT IIPOTUBHOTO;

® aHAMM3UPOBATH/pe()IEKCHPOBATh OMBIT Pa3padOTKH W peanu3allid  y4eOHOTO TIPOEKTa,
WCCIIEIOBaHUS (TEOPETHYECKOTO, HIMIUPHUIECKOT0) Ha OCHOBE IMPETIOKEHHOUW MPOOIIEMHONW CHUTYallnH,
MTOCTABJICHHOH IIeTTH ¥/WITH 3aIaHHBIX KPUTEPHEB OIICHKH MPOYKTa/pe3yabTaTa.

8. CwmpicioBoe uteHre. OOyJarONIUiiCs CMOKET:

® HaxoOWTh B TeKcTe TpedyeMyro HHpOpManui0 (B COOTBETCTBHH C MENSIMH CBOEH
NIEATCITLHOCTH);

® OpHEHTHPOBAThCS B COACPXKAHMM TEKCTa, TIIOHUMATh IIEIOCTHBIM CMBICT TEKCTa,
CTPYKTYpPHPOBATh TEKCT;

® YCTaHaBJIHMBATh B3aMMOCBS3b OMHCAHHBIX B TEKCTE COOBITUH, SIBJICHUH, TPOLIECCOB;

® DPE3IOMHPOBATH IMIABHYIO HJCIO TEKCTa;

® TpeoOpa3oBBIBATH TEKCT, KIEPEBOJISH» €r0 B APYT'YI0 MOAAIBHOCTb, HHTEPIPETUPOBATH TEKCT
(HeXy0)KeCTBEHHBIN — Y4eOHBIH, HAYYHO-TIOMYJISIPHBIH, HHPOPMAIIMOHHBIH, TeKCT non-fiction);

® KPHUTHUYECKHU OLICHUBATH COJIepKaHue U GOopMy TEKCTa.

9. ®@opmupoBaHHE H PAa3BUTHE SKOJOTHUYECKOTO MBIIUICHUS, YMEHHE IPHMEHITH €ro B
MO3HABATENFHONW, KOMMYHUKATHBHOW, COIMAIBHON TMpakTHKe M TMpodeccCHoHaIbHOW OpHUEeHTAINH.
OO0y4JaroIIHUNACs CMOXKET:

® OIpEeNsATh CBOE OTHOLICHUE K IPUPOAHON CPEE;

® AHANM3MPOBATH BIUSHHUE IKOJIOTUYECKUX (PAaKTOPOB HA CpeAy OOUTaHHS )KUBBIX OPraHU3MOB,

® TIPOBOJUTH NPUUMHHBIN U BEPOSITHOCTHBIN aHAIU3 S3KOJIOTUUYECKUX CUTYaLUN;

® TPOTHO3MPOBATh W3MEHEHUsI CUTYallMd MpPU CMEHE JCHCTBHSA OJHOTO (akTopa Ha JeicTBHE
Jpyroro ¢akropa;

® PaCTIpPOCTPAHATH IKOJOTUYECKHE 3HAHWS M yJaCTBOBATH B MPAKTUYECKUX JeNax IO 3alluTe
OKpYKaroIeH cpepl;

® BEBIpaXKaTh CBOE OTHOIIIEHHE K MIPUPO/IE Yepe3 MOJIEIH, TPOEKTHBIE PadOTHI.

10. PazBuTHe MOTHBallMK K OBJAJEHUIO KYJIBTYpOH aKTUBHOI'O HWCIIONB30BAaHUS CIIOBaped W
JIPYTHUX TIOUCKOBBIX cucTeM. OO0yJaromunics CMOXKET:

®  OmnpeneNnaTh He0OXOAUMEBIE KITFOUEBbIE TIONCKOBBIE CIIOBA H 3aIPOCHI;

®  OCYHIIECTBIISITH B3aUMOJICHCTBHE C IIEKTPOHHBIMU TTOUCKOBBIMH CUCTEMAaMU, CIIOBAPSMHU;

e (QopmmpoBaTh MHOXECTBEHHYH0 BBIOOPKY M3 TIOMCKOBBIX  HCTOYHHKOB  JJISt
00BEKTUBU3AIUH PE3YIIFTATOB MTOKUCKA;

® COOTHOCHTH NOJYYEHHBIE PE3yNbTaThl TIONCKA CO CBOCH JEeSITELHOCTHIO.

KommynnkatusHbie YY /]

11. YMeHrne OpraHu3oBBIBaTH Y4eOHOE COTPYJHHYECTBO M COBMECTHYIO NIESTEIBHOCTH C
yUUTeIeM W CBEPCTHHKaMH, paboTaTh HWHAMBHIAYAILHO M B TPYIIE: HAaXOIUTh OOIIee pelieHdue U
paspemiath KOH(JIMKTHI HAa OCHOBE COIJIACOBAHUS IMO3MLMHA W y4deTa HHTEPECOB; (OPMYIUpPOBATH,
apryMEeHTHUPOBATh U OTCTaUBaTh CBOe MHeHHE. OOyJaromuiics CMOXKeT:

— OIpeNeNaTh BO3MOXKHBIE POJIM B COBMECTHOM JI€ATEIILHOCTH;

— Urparth ONpeJeNICHHYIO POJIb B COBMECTHOM JICATEIEHOCTH;

— TPUHUMATH TO3WIHMI0 COOECETHHKA, TIOHMMasi TIO3WIMI0 JIPYroro, pa3jindyarh B €ro pevu:
MHEHHE (TOUYKY 3PEHUs), TOKA3aTeNbCTBO (ApTyYMEHThI), (DaKThI; THIIOTE3bI, AKCHOMBI, TEOPHU;

— ompeneniaTtb CBOM JCWCTBUS W JICHCTBUSI MapTHEpa, KOTOPbIE CIOCOOCTBOBAIM WIIH
NPENSTCTBOBAIM MIPOAYKTUBHOM KOMMYHHKALINHY;

— CTpPOWTH MO3UTHBHBIE OTHOLICHUS B IIpoliecce YUeOHOH 1 MO3HABATEIbHOM AEATEILHOCTH;

— KOPPEKTHO W apryMEHTHPOBAaHHO OTCTAaMBAaTh CBOIO TOUYKY 3pEHMS, B AMCKYCCUH YMETh
BBIJIBUTATh KOHTPApPryMEHTHI, epedpasupoBaTh CBOIO MBICIB (BIaJCHUE MEXaHU3MOM 3KBHBAJCHTHBIX
3aMeH);

— KPUTHYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHHMIO, C JOCTOMHCTBOM NpU3HABAaTh
omrO0YHOCTH CBOETO MHEHHUSI (€CIT OHO TAKOBO) U KOPPEKTUPOBATH €TO0;

— mpeliaraTh aJbTEPHATHBHOE PELICHNE B KOHPIUKTHON CUTYalNy;

— BBIIEJATH OOLIYIO TOUKY 3PEHUS B AUCKYCCHU;

— JIOTOBapuBaThCs O MpPaBUIIaX W BOIMpPOcax AJsl 0OCYXKIEHHUsSI B COOTBETCTBHHU C MOCTABICHHON
nepe rpynmnoun 3ajgadeit;

— OpraHu30BBIBAThL y4eOHOE B3aWMOACKHCTBHE B Tpynme (ONMpemensTh oOmue e,



pacIpenensiTh poiy, J0roBapuBaThHCs APYT C APYroM M T. 11.);

— YyCTpaHSATh B paMKax JAManora paspblBBl B KOMMYHHKAalUWH, OOyCIIOBJICHHBIC
HETMOHMMaHHEeM/HENPUATHEM CO CTOPOHBI coOeceTHMKA 3a/1a4, (POPMBI WIIM COEPKaHHS UATIOTA.

12. YMeHHe OCO3HAaHHO MCIIOIb30BaTh PEUEBBIE CPEACTBA B COOTBETCTBUU C 3ajauei
KOMMYHMKALIUM [JI1 BBIPQKEHMSI CBOMX YYBCTB, MBICIEH M TNOTPEOHOCTEW Ui IUIAHMPOBAHUS U
peryjsiiuyd  CBOEH JesATEIbHOCTH; BIAJACHWE YCTHOW UM THCHBMEHHOW pEYbI0, MOHOJOTHYECKON
KOHTEKCTHOH peubto. O0yJaroluiics CMOXET:

e  OIpEeAeNsATh 3a7adyy KOMMYHUKAIIMHM U B COOTBETCTBUM C HEH OTOMPATh peueBbIe CPEICTBRA;

e  OTOMpATh M HCIHONB30BaTh PEUEBbIE CPEICTBA B MPOLECCE KOMMYHHUKALMU C APYTMMHU JIOABMHU
(mmanor B mape, B MaJIoii rpymie u T. 1.);

® TpEACTaBIATH B YCTHOW WIM TNHCBMEHHOW ¢opMe pa3BepHYTHI I1aH COOCTBEHHOM
JeSITeIbHOCTH;

e  coOmroAaTh HOPMBI MyOJIMYHOHN peyH, perJjamMeHT B MOHOJOIe M AMCKYCCHH B COOTBETCTBHU C
KOMMYHHKAaTUBHOH 3a/1a4ei;

e  BBICKA3bIBaTh U 0OOCHOBBIBATh MHEHHUE (CY)KICHUE) U 3alpallinBaTh MHEHHE IIApTHEPA B PaMKax
JManora;

e  [PUHMMAThH PELICHUE B XOJE AMAJIOra M COTJIACOBBIBATE €TO C COOECETHUKOM;

o Co34aBaTb IMHUCBMCHHBIC «KIIMIIMPOBAHHLIC» W OPUTMHAJIBHBIC TCKCTBI C HCIIOJIB30BaAHHUEM
HEOOXOUMBIX PEUEBbIX CPEJICTB;

®  HCIIONB30BaTh BepOanbHbIC CPENCTBA (CPEACTBA JIOTHUECKOW CBS3H) JUISl BBIACICHUSI CMBICIOBBIX
OJIOKOB CBOETO BBICTYIIJICHUS;

®  CIIOJIBb30BATh HeBepOaJbHbIC cpeacrTsa 190071 HarJsiiHbIE MaTepHabl,
MOJTrOTOBJICHHBIE/OTOOPaHHBIE IO PYKOBOJACTBOM YUHUTEJIS;

e  enaTh OLCHOYHBIM BBIBON O JOCTHKCHUU LEMM KOMMYHHKALlMM HEMOCPEICTBEHHO IOCie
3aBepILEHUS KOMMYHHKAaTUBHOTO KOHTAKTa 1 00OCHOBBIBATH €TO0.

13.@opmupoBaHne U pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCIOJIB30BaHHUS WH(YOPMAIOHHO-
KOMMYHUKaIIMOHHBIX TexHonoru# (nanee — UKT). O0ygaromuiicss CMOXeT:

® [ICJICHAINIPABICHHO HCKaThb M HCIHOJb30BaTh WH(GOPMALUOHHBIE PECYpChl, HEOOXOAUMBIE JUIS
peweHns y4eOHBIX U MPaKTUIECKUX 3a1a4 ¢ nmomouisio cpencts UKT;

® BBHIOWpaTh, CTPOUTh M HCIIOJIB30BATh aJCKBATHYIO WHQOPMAIMOHHYIO MOJETb Ui Tepeaadn
CBOMX MBICTIEH CpeacTBaMu C€CTECTBCHHBLIX U q)OpMaJ'IBHI)IX A3BIKOB B COOTBCTCTBUM C YCIOBUAMH
KOMMYHUKAIIUH,

e BBIICIATH WHPOPMALMOHHBIA ACHEKT 3aJadd, ONEPUPOBATh JAHHBIMH, HCIIOJIL30BATH MOAEID
peleHus 3a1a4m;

® HCIIOJIB30BAaTh KOMITBIOTCPHBIC TEXHOJOTNN (BKJ’IIO‘IaS[ BBI60p AZICKBATHBIX 3aga4de
WHCTPYMEHTAIBHBIX MIPOrpaMMHO-aINapaTHBIX CPEJICTB U CEPBUCOB) JUIS PEUICHUS WHPOPMAIMOHHBIX
KOMMYHUKAIIUOHHBIX yT-Ie6HBIX 3aJa4, B TOM YHCJIC. BBIYHUCIICHHUC, HAIIMCAHHWEC OOKJIAI0B, pe(bepaTOB,
CO3J1aHKe Npe3eHTaluil U Ip.;

® JICIIOJIB30BaTh HH(POPMALHIO C YIETOM 3THUYECKUX U IPABOBBIX HOPM;

e cozgaBaTh MH(GOPMALMOHHBIE PECYpChl Pa3HOrO THMA M Ul pas3HBIX ayAUTOPHHA, COOIIONATH
MH(QOPMAaLMOHHYIO TUTHEHY U NIpaBuiia HHPOPMAIIMOHHON Oe30MacHOCTH.

npeomemmuole:

® HMETh NPEACTaBICHHUS O MaTeMaTHKE KaK O METO/I€ IO3HAHMS JeHCTBUTEIBHOCTH, TO3BOJISIOIEM
OIMCHIBATh U U3Y4aTh peasibHbIE MPOLIECCHI U SIBIICHHUS;

e paboTarh ¢ y4eOHBIM MaTEeMaTHUYECKUM TEKCTOM (aHAJM3UPOBATh, M3BJIEKATh HEOOXOIUMYIO
WHQOPMAIMIO), TOYHO U TPAMOTHO BBIpAXaTh CBOM MBICIM C NPUMEHEHHEM MAaTeMaTHYeCKOH
TEPMUHOJIOTUU U CUMBOJIUKH, ITPOBOIAUTH KJ'IaCCI/I(bI/IKaHI/H/I, JJOTUYECKHE O6OCHOBaHI/I5[, JOKa3aTeJIbCTBA
MaTEeMaTUYECKUX YTBEPKICHUM;

e BIAJCTh TEOMETPUYECKUM S3BIKOM; pPa3BUTHE YMEHHUS HCIOJNb30BaThb €ro i OMHCAHUS
NPEIMETOB OKPY)KAIOLIETO MHUPA; pa3BUTHE IPOCTPAHCTBEHHBIX MpPEACTaBICHHH, W300pa3HTENbHBIX
YMEHUI, HAaBBIKOB T€OMETPUUYECKUX MIOCTPOEHUN;

® JMETh CHCTEMaTHYECKHE 3HAHWA O IUIOCKMX (Urypax M HX CBONCTBAxX, IpPEICTaBIECHUH O
IPOCTEHIINX MPOCTPAHCTBEHHBIX TeJaX; PAa3BUTUE YMEHUH MOJAEIMPOBAHMS pEajbHbIX CUTyallMil Ha
A3BIKE TEOMETPHH, UCCIICI0BaHUS OCTPOCHHON MOJENH C UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITUN U
TeopeM, anmnapara anreOpbl, peIeHNs] TCOMETPUUECKUX U MPAKTUIECKUX 33724,

® IIPUMEHATh U3y4YCHHBbIE IOHATHUS, PE3yJbTaThl, METOAbI IJIs pEIICHHUs 3aJad MPaKTHYECKOIO
XapakTepa M 3a7ad U3 CMEXHBIX IUCLUIUIMH C HCIIOJb30BAHUEM IIPU HEOOXOIMMOCTU CIIPABOYHBIX
MaTepHajoB, KOMIBIOTEPA, IMOJIB30BATHCS OLEHKON M IPUKUAKOHN MPH NPAaKTHUECKUX pacuéTax;



. obmanaTh MHGOPMAIMOHHONW U AITOPUTMHYCCKON KYJIbTYPOH.
Conep:xanue yueOHOro npeamera

JJIeMeHTBI TEOPHH MHOKeCTB M1 MAaTeMATH4YeCKOH JIOTHKH

Corimacio ®I'OC ocHoBHOro o00mEro oOpa3oBaHWsi B KypC MaTeMaTHKH BBEICH paslel
«JIormka», KOTOpBI HE NPEANOIaracT IOMOJHUTENBHBIX YacOB Ha H3Y4YEHHHM W BCTPAaWBacTCSA B
pa3iauuHble TEMBl KypCOB MaT€MaTUKW U IIpelBapsieTcs O3HAKOMJIEHHEM C JJIEMEHTaMH TEOopHUHU
MHOKECTB.

MHo:xecTBa U OTHOLLICHHUSI MEKIY HUMH

MHOXECTBO, Xapakmepucmuueckoe C8OUCMB0 MHO}CeCmEd, SIEMEHT MHOXECTBa, Mycmoe,
KOHeyHoe, beckoHneuHoe muodxcecmeo. llogMHoXkecTBO. OTHOIICHHE NPUHAIIC)KHOCTH, BKIIOYCHUS,
paBeHCTBAa. DJIEMEHThl MHOXXECTBA, CIIOCOOBI 3alaHHsI MHOXXECTB, PACHO3HABAHUE NOOMHONCECE U
9NEMEHMO8 NOOMHOICECE C UCNONL30GAHUEM KPY208 Dinepa.

Omnepanyu HaX MHOKeCTBAMH

[lepeceuenne u oObeNMHEHHE MHOXECTB. Pa3Hocmb MHONMCECMS, OONOJHEHUe MHOJCECMEd.
Humepnpemayus onepayuii Ha0 MHOMCECMBAMU C HOMOWbIO Kpyeos Jiinepa.

JJIeMeHTBI JJOTHKH

Ompenenenve. YTBepkaeHus. AKCHUOMBI U TeopeMbl. JlokazarenscTBO. JloKa3aTenbcTBO OT
npotuBHOro. Teopema, oOpaTHas nanHoi. [Ipumep u KOHTpIpUMED.

Boicka3biBanus

HcTrHHOCTB 1 JIOKHOCTH BbIcKa3bIiBaHUs. ClogicHble u npocmbie gvickasvieanus. Onepayuu HAO
BbICKA3bIGAHUAMU C UCHOTb30BAHUEM JIO2UYECKUX C6A30K: U, Ulu, He. YcioeHvie 6vicKa3vieaHus
(umnauxayuu).

I'eomeTrpnyeckue Gpurypsi

@urypsl B reOMETPHH H B OKPY Kal0IeM MUpe

I'eomerpuueckas ¢urypa. PopmupoBaHHE NpPEACTaBIEHHMH O METAaNpPEAMETHOM MOHATHU
«hurypanr.

Touka, NUHUS, OTPE3OK, MpsMas, JIyd, JIOMaHasi, IJIOCKOCTh, YroJ, OHCCEKTpuca yria u e€
CBOMCTBA, BUABI YIJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBast cuMMeTpus reoMeTprueckux Guryp. LleHTpanabpHas cHMMETpHs TeOMETpHIECKHX (QUTYD.

MHOroyrojabHUKH

MHOroyronsHHK, €ro 3JIEMEHTHI U €ro CBOMCTBA. PacrozHaBaHNE HEKOTOPHIX MHOTOYTOJIBHHKOB.
Buinyxnvie u negvinyxivie Mmuozoyzonbruxu. IlpaBuabHbIE MHOTOYTOJBHUKH.

Tpeyronpauku.  Beicota, Menmuana, OucceKTpuca, CpelHSs JHHHAS  TPEYroJbHHKA.
PaBHOOeIpeHHBIN  TpEyroNbHUK, €ro CBOWCTBA ¥ TPU3HAKH. PaBHOCTOPOHHMI TPEyroJbHUK.
IIpsIMOYTONIBHBIA, OCTPOYTOJIBHBIN, TYNOYTOJNBHBIM TPEYrONBHUKH. BHEWIHWE YIIbl TpPEyrojJbHUKA.
HepaBeHCTBO TpeyroiabHUKA.

Uerbipéxyronpauku. Ilapamienorpamm, poMO, MHpsIMOYroOJbHUK, KBapaT, Tpareuus,
paBHOOenpenHass Tpanenus. CBoiicTBa M NpU3HAKU NapajviejorpaMma, pomOa, NpsSMOYroJbHHKA,
KBaJpara.

OKpy:KHOCTB, KPYT

OKpyX HOCTb, KPYT, MX 3JIEMEHTHI M CBOMCTBA; LIECHTPAJIbHbBIE M BIIUMCaHHbIE yrubl. KacarensHas u
cekywjasi K OKPY>XHOCTH, uUx ceoticmea. BNMCaHHBIE W ONHMCAHHBIE OKPYKHOCTU JUIsI TPEYrOJbHUKOB,
4embIPEXY20bHUKOB, NPAGUTLHBIX MHO20)20/IbHUKOS.

I'eomeTpnyeckue Gpurypsl B npocTpaHcTBe (00bEMHBIE TeJIA)

Mmnozoepannux u ezo asnemenmoul. Haseanus MHO20ZPAHHUKOG C DPA3HLIM NONONCEHUEM U
Konuyecmeom eparetl. TlepBUYHBIC TpEICTaBICHUS O MUpaMuje, MapajuleNienumesie, npusMme, chepe,
mape, HUWIMHAPE, KOHYCe, UX AJIEMEHTax U MPOCTEHIINX CBOMCTBAX.

OTHoOmICHM

PagencrBo ¢uryp

CBoiicTBa paBHBIX TPEYrOJbHUKOB. [[pr3HaKy paBeHCTBA TPEYTOJIHHUKOB.

MMapanieJbHOCTH NPAMBIX

[Ipu3Haku U CBOWCTBA MapayieNbHBIX HPAMBIX. Axcuoma napannemvnocmu Eexnuoa. Teopema
Daneca.

[epneHauKyJIsIpHbIE IPAMBbIE

[psamoit yroan. Iepnenaukyisp k npamoil. Haknonnas, npoekuus. CepeInHHBIN NEPIEHANKYIAP
K oTpe3ky. Ceoticmea u npuznaxku nepneHoOUKyIAPHOCMUL.

Ilooobue

Iponopyuonanvusie ompesku, nodobue gueyp. Illododonvie mpeyeonvruxu. Ilpusnaxu nodobus.

B3aumHoe pacnosioxkeHue MPsSMON M OKPYKHOCTH, 08YX OKPYIICHOCHell



H3mepeHust 4 BbIYUCIEHHUSA

Beauvunsbl

ITonsitue Benuuunbl. Jnuna. U3mepenue juinHbl. EquHuiibpl uamepenus JUiMHbl. BenuuuHa yria.
I'pagycnas mepa yrna.

[NonsaTre o 1UIOMIATU TUIOCKOW (Uryphl M €€ cBolcTBaxX. M3mepenue mmomanei. EauHUIGI
M3MEpEeHUS TUIOIIA U,

[IpencraBnerane 06 o0nEMe W ero cBoicTBax. M3mepeHme oOBEMA. EMWHUIEI WM3MEpeHHS
00BEMOB.

HN3mepeHust U BbIYMCIEHUS

WucTpyMeHTBI 111 W3MepeHWil W IOCTPOCHWH; W3MEpeHHe U BBIUWCICHHWE VYIJIOB, JIHH
(paccrosHuit), tuomaznei. TpuroHomerpudeckue QGYHKIMA OCTPOTO VyIia B  MPSMOYTOJIBHOM
TpeyrolbHHUKe Tpuconomempuieckue GyHKYuU mynozo yeid. Beraucienue 31eMeHTOB TPEYrolbHUKOB C
WCTIOJb30BAaHHEM  TPUTOHOMETPUYECKMX  COOTHOIIeHWHA. DOpMynbl  IUIOMIAgd  TPEyroJbHUKA,
napajuieJorpaMMa M €ro YaCTHBIX BUAOB, GOPMYJIBI JITMHBI OKPY>KHOCTH U TUTOIIany kpyra. CpaBHeHHE U
BeIuMciieHue wiomazaeit. Teopema [Mudaropa. Teopema cunycos. Teopema xocunycos.

Paccrosinus

Paccrostane mexay Toukamu. PaccrosiHue OT Toukd 0 IpAMOi. Paccmosinue mesxcoy gueypamu.

I'eomeTpnyeckue MoCcTpoeHUs!

I'eomeTpuyeckne MOCTpOSHUS AJIsl HIUTIOCTPAIIH CBOWCTB F€OMETPHUYECKHUX (PUTYD.

HNHcTpyMeHTBl JUisl TOCTPOCHUM: LUPKYJb, JUHEHKA, YTronbHUK. [Ipocmeuuiue nocmpoenus
YupKynem u JUHelKoU. NOCMpoeHue OUCCEKMPUCHl Yeid, NepRneHOUKYNIApd K NpiMol, Yeid, pPAasHOo20
OanHoMY,

Tlocmpoerue mpeyeonbHUKO8 NO MpPEM CMOPOHAM, O08YM CHOPOHAM U Y2ly Mexcoy HUMU,
CMOPOHE U 08YM NPUNEHCAUWUM K Hell YeaaM.

Jlenenue ompesxa ¢ 0aHHOM OMHOUEHUU.

I'eomeTpnyeckue npeodpazoBaHus

IIpeodpazoBanus

[Honstne mpeobpazoBanus. [IpeacraBneHre o MeTanmpeaMETHOM TOHATHU «IIpeoOpa3oBaHUE.
Ilooobue.

JABu:keHust

OceBas ¥ IEHTpaNIbHAS CAMMETPHS, HO80POM U NApaienbHbill nepenoc. Kombunayuu osusicenuti
HA NIOCKOCMU U UX C8OUCMEA.

BekTophI H KOOPAMHATHI HA MJIOCKOCTH

BekTtopsl

[onsiTe BexTopa, ASHCTBHS Hall BEKTOPaMH, UCTIOJIL30BAaHUE BEKTOPOB B (DUBHKE, pasiodicenue
BEKMOPA HA COCMABNAIOUUe, CKASIPHOE NpoussedeHile.

Koopannarel

OCHOBHBIE TIOHATHS, KOOPOUHAMbL GEKMOpd, paccmosiHue medcoy mouxkamu. Koopounamol
cepedunvl ompesxa. Ypaenenus guzyp.

Ipumenenue 6exmopos u KoopOuxnam 0Jis peueHusi NPOCMeUUX 2e0MeMmpPULecKUx 3a0au.

Hcropus maTteMaTHKH

BosHuknosenue mamemamuxku Kak Hayku, omanvl eé pazsumus. (OcHogHble pasoenbl
Mamemamukuy. Beloaowuecs Mmamemamuky U ux 6Kiad 8 pazsumue HayKu.

THossrenue memooa KoopouHam, NO3BOIANOWE20 NEPesoOUMb 2eoMempuieckue oOvekmvl Ha
a3vik aneeopol. P. [lexapm, 11. @epma. Ipumepol paziuunsix cucmem KOOpOUHAm.

Om 3emnedenuss x eeomempuu. Ilugacop u ezo wxona. ®@anec, Apxumeo. I[lnamon u
Apucmomens. Ilocmpoenue npagunvbHblx MHO20Y20AbHUK0G. Tpuccekyus yena. Keadpamypa xpyea.
Yoeoenue xyba. Hemopus uucna n. 3onomoe cevenue. «Havana» Eexnuda. JI Diinep, H.H.Jlobauesckuil.
Hcmopus namozo nocmynama.

T'eomempus u uckyccmeo. I eomempuyeckue 3aKOHOMEPHOCMU OKPYICAIOWE20 MUDA.

Acmponomus u eeomempus. Ymo u kax yznanu Anaxcazop, Ipamocgen u Apucmapx o pazmepax
Jhynwt, 3emau u Connya. Paccmosnus om 3emau 0o Jlyuet u Connya. Mzmepenue paccmosnus om 3emau
0o Mapca.



TemaTnueckoe MIAHUPOBAHUE
¢ onpe/ejieHHEeM OCHOBHBIX BUJA0OB Y4eOHOM AesITeIbHOCTH

TemaTndeckoe IJIaHUPOBAaHUEC PECAIM3YECT OAMH K3 BO3MOXKHBIX IIOAXOAOB K PACHPCACICHUIO H3YYacMOr'o Marepuajia JTUHUHA y‘IC6HO-MeTOI[I/I'-IeCKI/IX

koMmrutekcoB (YMK) «I'eomerpus» (aBropsr: Atanacsa JI.C., byry3zo B.®., Kagomues C.b. u ap.).

B npumMepHOM TeMaTHYECKOM IUTAaHUPOBAaHUU Pa3/ieibl OCHOBHOTO COJICP)KaHUS Pa30WMThI Ha y4YEOHBIC TEMbl B TOCIICIOBATCILHOCTH UX HM3Y4YCHHsS IO
yueOHUKy ['eomerpus. 7-9 ximacce : yue0. 1 o0meoOpa3oBar. opraHu3anuii ¢ npwi. Ha snektpoH. Hocurene/ [JI.C. AranacsH, B.®. byry3os, C.b. Kagomies u
ap.]. — 3-e uzn. — M : [Ipocserienune, 2014 u 2017rr — 383 ¢. @ ui.

7 kiace
Howmep HaumenoBanue OCHOBHOE COJIep)KaHHE KonuuectBo XapakTeprucTuka
TJIaBBl/ rinaBel/maparpada JacoB OCHOBHBIX BHJIOB yUeOHOI1 e TENIbHOCTH
naparpada

I'maBa | HavanpHble reoMeTpudecKre CBEACHUS 13 OmnepupoBaTh Ha 0a30BOM YPOBHE TMOHSTHSMH:
1,2 [Ipsimast u otpe3ok. JIyd m yron | ['eomerpudeckas  ¢urypa.  DopmmpoBanue 3 npsiMasi, OTPE3O0K, JIyd, YIroJ, MPsMON M TYIIOH,
3 CpaBHEeHHE OTPE3KOB U YTIIOB MPEJICTABICHUH O METalpeIMETHOM TMOHATHN 1 OCTpPBIH, pa3BEepHYTHIN yroJl, rpajyc, rpagycHas
4,5 N3mepeHue oTpe3KoB. «purypa». Touka, JUHHSA, OTPE30K, HpsSMasd, 4 Mepa yria, OHCCEeKTpHca yriia  CMEKHBbIC U
H3Mepenue yrios Jyd, TUIOCKOCTh, yToJl, OMCCEeKTpuca yria u eé BEPTHKAIIGHBIE  yIJBI,  IMEPIEeHIUKYISIPHBIC
6 IlepreHANKYIAPHBIE TPIMBIE cBoiicTBa BUABI yriaoB lloHsATHE BETMYWHBL 3 MpsIMBIE, TEPICHIUKYISIPHOCTh TPSIMBIX, YTIIBI
Permnenue 3a1au Hdnuuna.  W3mepenne  anuHbl.  Eaunumm 1 MEXly MpsIMBIMH, CEpPEeIUHA OTPE3Ka; U3BJIEKATh
KonTpombHas pa6ora Ne 1 u3MepeHus AMuHbL. Bennuuna yrna. ['pagycHas 1 uHPOpMAIIMIO O TEOMETpUYeCKHX (urypax,
Mepa yriaa. WHCTpyMeHTH aisi W3MEPEeHUH, MIPE/ICTABICHHYI0O HA 4YepTe)XaX B SBHOM BHJIE,
U3MEpeHHe W  BBIYUCIEHHE YIJOB, JJIUH MPUMEHSATH JJIS PELISHUs 3a/1a4 TeOMETPUUYECKre
(paccrosHUiN). ITpsamoit YroJL. (baKThI, €CIIM YCIIOBUS UX IIPUMEHEHUS 3aJIaHbl B
Ilepnengukynsapusie npsaMeie. Cgoucmea  u ABHOW  ¢opMme;  HCIOIb30BaTh  CBOMCTBA
NPUSHAKY NePNEeHOUKYAAPHOCTIU. TEOMETPHUYECKUX (PUTYP JUTSI PEUICHHS THITOBBIX
Bosnuknosenue mamemamuxku Kaxk — Hayku, 3a/1ad, BO3HHUKAIOITNX B CUTYAIUsIX
omanvl €€ pazgumus. (OcHo6Hble pazdenvl MOBCETHEBHOW KM3HU, 3aJad IMPaKTUYECKOTO
mamemamuky Om 3emnedenuss K 2eoMempuil. COJICp)KaHUs; BBHINOJHITh W3MEpPEHUe JUIWH,
«Hauanay» Eexnuoa. pacCcTOsIHUM, BEJIWYMH YIJIOB, C [OMOIUIBIO
WHCTPYMEHTOB JUIS WU3MEPEHUH [JIMH U YTJIOB;
M300pakaTh THIIOBBIC TUIOCKUE (DUTYPHI OT PYKH
U C IOMOIIBIO HHCTPYMEHTOB; (POPMYITHUPOBATH U
00OCHOBBIBaTh YTBEP)KICHHS O CBOMCTBax
CMEXHBIX M BEPTHUKAJIBHBIX YIJIOB, O CBOMICTBE
JIBYX TMPSIMBIX TEPICHANKYJSPHBIX TPEThEH.
Onepuposamsv npeocmasieHusMu 0 OJUHE KaK
seudUHe; onepuposams NOHAMUAMU,
NePNeHOUKYIAPHOCIL  NPSAMBIX, Veabl MeHCOY

NpAMbIMU.
I'masa II TpeyronbHUKH 17 OnepupoBats Ha 0a30BOM YPOBHE TMOHSATHSIMH:




IlepBhiii mnpU3HAK paBEHCTBA
TPEYTrOJIbLHUKOB

2 Mennanbl, OWCCEKTPUCHI H
BBICOTHI TPEYTOJIBbHUKA

3 Bropoit u Tperuii mnpu3HAKK
PaBEHCTBA TPEYrOJIbHUKOB

4 3amaun Ha IOCTPOEHHE

Perienue 3agau

Kontponbhas pabora Ne 2

TpeyroabHUKH. CgoiicTBa PaBHBIX
TPEYTOJIBHHUKOB. IIpuznaku paBeHCTBa
TpeyroibHUKOB. Teopembl. [[oka3aTrenbcTBO.
Ilepnenauxkynap k npsaMoil.  HaxnonHnas,
npoekius. Beicota, Meamana, OuccekTpuca
TpeyroibHHuKa. PaBHOOCAPEHHBIN TPEYTONbHUK,
€ro CBOMCTBAa. PaBHOCTOPOHHMI TpPEYroOJbHUK.
OKpyXHOCTb, €€ DJJEeMEHTHl U CBOMCTBa.
Onpenenenve. YTBepKaeHus. [ 'eomeTpuueckre
MOCTPOCHUST Il WILTIOCTPAlldd  CBOWCTB
TEOMETPHUYECKUX QUTYP.

WHCTpyMeHTBl A7 TOCTPOEGHUH: LHMPKYJIb,
JIMHENKa, YroJbHUK. [Ipocmetiuiue nocmpoenust
YupKynem u JUHEUKOU: nocmpoenue
ouccexmpucsl yena, nepnenouxyIapa K npsamot,
yena, pagHoeo 0aHHOMY.

w

TPEYrOJIbHUK, PAaBHOOCIPECHHBIM TPEYroJIbHUK,
PaBHOCTOPOHHHI  TPEYTOJIBHUK,  BEPIIHHBI,
CTOPOHBI, YroJl M TIEPUMETP TPEYroJNbHUKA,
paBHbIC TPEYroJbHUKH, MEJHaHa OWCCEKTpHca
BBICOTA TPEYTOJIbHUKA, OKPYXKHOCTh, ICHTP
panuyc xopja JamMeTp OKPYKHOCTH,
HEPICHTUKYIISIP K MIPSIMOH; HU3BJIEKATh
UHGOPMAIUIO O TPEYTOJbHUKAX M OKPYKHOCTH,
MPEJICTABJIICHHYI0 HAa 4YepTeaX B SBHOM BHUJIC,
IMPUMEHSTH JJIs PELICHMS 3a/1a4 TCOMETPHUCCKUE
(haKThI, €CIIM YCIIOBHUS UX IIPUMEHCHHS 3a/1aHbl B
SIBHOH (hopMe; M300pakaTh TPEYroJbHUKUA U HX
DIEMEHTBI OT PYKH H C  TIOMOIIBIO
UHCTPYMCHTOB; BBIIIOJIHATH pocTenIme
MOCTPOCHUSI HAa MECTHOCTH, HEOOXOJHUMBIC B
pCaNbHON KU3HU; NPUMEHAMb 2eOMempPUiecKue
Gaxkmul 04 pewieHus 3aday, 6 MOM yucle,
NPeononazarowux HeCKOIbKO Wa208 peulenus;
dopmynuposame 6 npoCMEUWUX — CAYHASAX
ceolicmea U NPU3HAKU — MPEY2OTbHUKOS;
O00KA3bIBAMb  2COMEMPULECKUe VIMBEPICOCHUSL:
meopemol o NPUSHAKAX pasencmea
MPeyeoIbHUKOS, Meopemy O NePneHOUKyasape K

npAmot, meopembl o ceoticmee
PABHOOEOPEHH020 — MPEY2ONbHUKA,  61a0emb
cmanoapmuou Kaaccugpuxayuen
MpeyeoNbHUKO8,  UCHOIb308AMb  CBOUCMEA

2eomempuieckux @ueyp 01a pewieHus 3a0ay
Npakmuuecko2o  xapakmepa u  3a0a4 U3

CMEJHCHBIX OUCYUNTIUH, onepuposamu
NOHAMUAMU 2eoMempuiecKux Pueyp;
u38neKams, UHMEPNPEMuUpo8amy u
npeobpazoevieams ungopmayuio 0

2eomMempuieckux Quaypax, npeocmasieHyio Ha
yepmedicax, — uzoopaxcamv — ceomempuyeckue
Queypbl no  MeKCmosomy U  CUMBOILHOMY

Onucaruro, c60000HO onepupoeams
'iepi’}’léDfCHblMM UHCMPpYMEHRMAaMU 6 HECHIONHCHbIX
cayqasnax, 6blNOJIHAMb nocmpoeHus
mpey2ojlbHUKOB, NPpUMEHAMb omoeJbHble




Memoobl NOCMPOEHUNl YUPKYIeM U JUHEUKOU U
npoeoouUms npocmetiuiue UCCIe008aHUsL YUCTA

peuieHull; BbINONHAMD npocmetiviue
HOCMPOEHUsi HA MeCMmHOCmU, HeoOXooumbvie 8
PeanvHoll  JHCU3HU;,  OYEHUsamsv  pasmepwl

PEanbHbIX  00BEKMO8  OKPYICAIOWe20  Mupa,
usobpasicams munosvie NIOCKUe ueypsl ¢
NnoOMOWbI0 npocmeuuiux KOMNbIOMEPHbIX
UHCMPYMEHMO8

['masa 11 [lapamnensHbIe TPsSMBIE 11 OmnepupoBats Ha 0a30BOM YPOBHE IMOHSTHSIMH:
1 [Ipuznaku napaiensHocty | [lapamnensHocts  Opsmbix. IlpusnHaku u 3 NapajlIeIbHOCTh TPAMBIX, HAKPECT JIeXKAIIue,
JIBYX MPSMBIX CBOICTBa MapaysieNIbHBIX MPSMBIX. AKCHOMBI. OIHOCTOPOHHHE U COOTBETCTBEHHBIE YTJIHI,
2 Axcuoma napauieNibHbIX | Akcuoma napannenvnocmu Eexiuoa. Teopema, 5 aKCUOMBI ~ T€OMETpHH, Teopema  oOparHas
TIPSIMBIX obpatHas  maHHOW.  [lokazaTenmbCTBO  OT JAaHHOM;  WCMOJB30BATh  OTHOLIECHUS I
Pemenue 3amau MIPOTUBHOTO. Ceoticmea u NPU3HAKU 2 pellieHus] NpOCTeUIINX 3ajJiady, BO3HUKAIOUINX B
Kontponbnas padora Ne 3 nepneHOUKyIAPHOCTIU. Buioarowuecs 1 peaJibHOM  KM3HM; HCIOJIb30BaTh CBOMCTBa
MamemMamuky U ux 6K1a0 6 pazeumue HAYKu. FEOMETPHUYECKUX ¢buryp (TTapanenbHbIX
H. U Jlobauesckuii. Hcemopus nAmozo OpsSMBIX) Ul PELIeHWs] TUIOBBIX  3ajad,
nocmynama. BO3HUKAIOIIUX B CHUTYalUsIX IOBCEAHEBHOM
KU3HH, 33434  IPAKTUYECKOTO COJACPKAHUS,;
onepuposamsv  NOHAMUAMY — NAPATIETLHOCTb

NPAMBIX.
I'maga IV CoOoTHOIIEHHSI MEXY CTOPOHAMH U YIJIaMH TPEYTrOJIbHUKA 20 OmnepupoBats Ha 0a30BOM YPOBHE MOHSTHUSIMH:
1 CyMMa yTJI0B TpEyroIhbHUKA Buemnue YIJIBI TpPEyroJibHUKA. 2 MPSMOYTOJIbHBIN, OCTPOYTOJIbHBIMN,
2 CooTtHomeHus Mexay | IIpsMoyronbHBeIH, OCTPOYTOJIbHBIH, 3 TYNOYTOJBHBIA TPEYTOJbHUKH, BHEUIHHE YTJIBI
CTOpOHaMHU u yriaMu | TyIOYTOJIBHBIN TPEYTrOJbHUKH. TPEyrojbHHKa, PaBEHCTBO (Uryp, paBHbIE
TPEYroJIbHHUKA PaBHOOEIPEHHBIN TPEYTONBHUK, €70 TPU3HAKH. (uUTypBI, pPAaBEHCTBO TPEYTOJHHUKOB; IIPUMEHSThH
Pemenmne 3agau HepasenctBo TPEeyTOoJIbHHKA. [Ipu3naku 2 JUIL pellieHHs] 3ajad reoMeTpudeckue (akThl,
KonTponbHas padora Ne 4 paBEHCTBa TPEYroJbHUKOB. PaccTosiHne MexIy 1 €CJIM YCJIOBUSI UX NMPUMEHEHMS 33JaHbl B ABHOU
3 T[IpsMOyTonbHbIE TOYKaMH. PaccTosHME OT TOUYKH [0 NPSAMOIL. 5 dopwme; WCIIOJIb30BaTh CBOICTBa
TPEYrONBHUKN Paccmosnue medxncoy ¢ueypamu. Ilocmpoenue reoMeTprUecKiX (QUTYp Uil PEHICHUs] THUITOBBIX
4 [IoCTpOCHHE TPEYrOJbHUKA [0 | MPEYOIbHUKOS N0  MPEM  CMOPOHAM, OB8yM 2 3azad4, BO3HHUKAIOLINX B CUTYyalusx




| Tpem anemenTam

Pemenue 3amau

Kontponbnas pabora Ne 5

CMOPOHAM U Y2y MexHcOy HUMU, CMOpPOHE U
08YM NPUTLEHCAWUM K Hell Yenam.

[ERN

IIOBCEHEBHON JKU3HH, 337ay IPAKTUYECKOTO
colep)KaHus;  HM3BIEKaTh  HMH(POpPMALUIO O
reoMeTpuUecKux (urypax, IpeACTaBICHHYIO Ha
yepTe’kax B  SBHOM BHJE; MHCIOJIb30BaTh
OTHOIIEHUS I/ pElIeHHUs NMPOCTEHIINX 3a7aad,
BO3HUKAIOIIUX B PEAbHOW JKU3HHU; BBIMOJHATH
HW3MEPEHUE [UIMH, PAacCTOSHUM, C IOMOUIBIO
WHCTPYMEHTOB IS H3MEpeHUuit JUIVH;
n300paxaTh MPSIMOYTOJIBHBIH, OCTPOYTOJBHBIN,
TYIOYTOJIbHBI TPEYTOJIBHUKH, OT PYKH H C

HOMOIIIBIO WHCTPYMEHTOB; BBIIIOJIHATH
MOpPOCTEUIIE  TOCTPOCHUSI HAa  MECTHOCTH,
HEO0OXOIMMBIE B peanbHOI JKU3HHA.

Onepuposéamv ~ NOHAMUAMU — 2€OMEMPULECKUX
Queyp; pasencmeo ¢ueyp, pasenvie pueypol,
PaseHcmeo Mpey20IbHUKOS, NpUMeHAMb
2eomempuieckue gakmol 0 peuieHus 3a0ay, 8
MoM uucie, nPeonoaazarouwux HECKOIbKO Wa2os
pewenus;  Gopmyrupogams 6  NPOCMeENUX
cyuasix  ceolcmea U NpusHaku - Queyp;
O00KA3bIBAMb  2COMEMPULECKUe VIMBEPICOCHUSL:
meopemy o0 CcymMme Yel08  mMpeyeOibHUKA,
meopemy 0 COOMHOUEHUsSL MeNHCOY CIOPOHAMU U
Venamu mpeyeoabHuKa (npsmoe u obpamHoe
VmeepicoeHue),  meopemy 0 C80UCMBAX

NPAMOY20IbHbIX mpeyeonrbHUKO8
(npamoyzonvublll  mpeyeoivbHuk ¢ yeaom 30°
NPUSHAKU pagencmea NPAMOY20IbHBIX
mpey2onbHUK08),; é1a0emv  CMAHOAPMHOU
Kraccughuxayuet MpeyeoIbHUKO8,

UCNONIb306AMb  CEOUCMBA  2COMEMPUUECKUX
Queyp 0ns  pewienus 3a0a¥ NPAKMUYECKO20
Xapakmepa u 3a0ay U3 CMENCHbIX OUCYUNIUH,
u381eKamo, UHMEPNPEMupoBams u
npeobpazosvieams ungopmayuio 0
2eoMempuiecKux ueypax, npedcmasieHnyo Ha
yepmesicax, BbIMUCTAMb PACCMOSHUSL  MENCOY
Queypamu; uzobpadxcamv mpeyeorbHuKu o
MEKCMOBOMY U CUMBOJILHOMY — ONUCAHUIO,
€80600HO onepuposams UepPMENCHLIMU




UHCMPYMEHMaMy, 8  HeCIONCHbIX — CIYyHasax;
BLINONHAMb ~ NOCHIPOEHUsL  MPey20ibHUKOS,
NPUMEHAMb OmOebHble Memoobl NOCMPOeHUl
yupKynem U JUHEUKOU U NpPO8OOUMb
npocmenuue UCCIEO08AHUSL YUCLA PeuleHUll;
BLINONIHAMb — NpOCMmeluiue  NnoCMmpoeHus  Ha
MeCmHOCIU, HeobX00umMble 8 PednbHOU HCUSHU,
OYEHUBAMYb — PA3MEPbl  PEdbHbIX  00bEKMOo8

OKpyJicaruezo mupa; uzobpasicamo
mpey20bHUKY C NOMOWDBIO HPOCHMENUX

KOMNBbIOMEPHBIX UHCIPYMEHMOS.

ITorTopenue. Pemrenue 3amay. Mtororas KOHTpOIbHAS paboTa 7
Htoro 68
8 knace
Howmep HanmeHnoBanue OcHOBHoOE coziep)kaHue KomuuectBo XapakTepucTuka
TJ1aBbl/ riaBbl/maparpada 4acoB OCHOBHBIX BHJIOB yUeOHOI! e TEIbHOCTH
naparpada

I'naBa V UeThIpexyroabHUKH 14 OmnepupoBath Ha 6a30BOM ypOBHE MOHSTHIMU
1 MHOroyroinbHuKU MHOrOyroiapHuK, €ro 3J€MEHTbl H  €ro 2 JIOMaHasl, MHOIOYIOJbHHK, €r0 BEpIIUHBEL,
2 [TapayurenorpaMM | Tpamenys | CBOWCTBA. JlomaHas. Pacno3znaBanue 6 CMEXKHBIC CTOPOHBI, JHaroHalH; W3BJIEKaTh
3 [IpsAMOYTOJILHUK, POMO, HEKOTOPBIX MHOTOYTOJIBHUKOB. Buinyxivie u 4 uH(pOpMALMIO O TEOMETPUYECKHX (Urypax:
KBaJ[paT HeGuINYKIble MHO20Y20IbHUKU. MHOTOYTOJIbHUKAX, MapajuienorpaMmme, pomoe,
Perrenue 3anay Yetripexyronbauku. [lapannenorpamm, pomo, 1 PSMOYTOJIEHUKE, KBajpare, TpanenuH,
KourponeHas pa6ora Ne 1 MPSIMOYTOJIBHUK, KBaJpar, Tpanenus, 1 MPEICTABICHHYIO Ha YepTeKax B SBHOM BUJE;
paBHOOeApenHas Tpaneunus. CBoicTBa U IIPUMEHATH JUIA peutenus 3a71a4
MIPU3HAKA HapajuiesiorpaMma, pomoa, reoMeTpuyeckue (pakThl, €cIM YCIOBUS HUX
MPSIMOYTOJIEHUKA, KBajJpaTa. Ocesas MPUMEHEHUS 3a/1aHbl B SIBHOW (OpME; CTPOUTH
CUMMETpPHS TeOMETPUYECKUX ¢uryp. ¢burypy, CHMMETpHUUYHYIO JaHHOW durype

IleHTpanbHass CUMMETPHUSI TE€OMETPUUYECKHX

¢uryp.

OTHOCHUTEIIFHO OCH M TOYKH; DPAacro3HaBaTh
JBIDKCHUE OOBEKTOB B OKPYXKAIOIIEM MHUPE;
pacro3HaBaTh CUMMETPUYHbIE (QUTYpPHl B
OKPY’KaroIIeM MHpE; npuMensimo
2eomempuieckue axkmol 01 peuenus 3a0ay,
6 moM uucie, NpeonoNaAarWUx HeCKOIbKO

wazo06  pewienus;  opmyiupoeams 8
npocmetuux Ciyuasx ceoucmeda u NpusHaKu
Queyp (napannenocpamma, pomba,

NpPAMOY20NIbHUKG,  K8adpama,  mpaneyuu,




pasHobedpennoll  mpaneyuu);,  O0KA3bIBANDb

2ceomMempuieckue  YmeepicOeHus; 61aoems
cmanoapmuol  Kuaccuguxayueri  NiOCKUX
dueyp; UCNOb308aMb ceoticmea

ceomempuieckux @ueyp Ol peuleHus 3a0ay
APAKMU4ecko2o Xapakmepa u 3a0ay U3

CMEIICHBIX OUCYUNTIUH, onepupoeamy
HNOHAMUAMU 2eoMempuiecKux Queyp;
U3871€KAMy, UHMEPNPemupo8amy u
npeobpazoevieaniv unghopmayuio 0

2eomempuieckux ueypax, npeoCcmasieHHyro
HA Yepmedcax.

I'nasa VI [Tnomanp 14

1 [Inommane MHOTOYTOTBPHUKA [lonsTre o Tuomamu TWIOCKOW GUTYpPHI U e€ 2

2 [Mnomaan mapamienorpammMa, | cBoiicTBax. M3mepenue miomaznei. EnquHAIBL 6
TPEYTOJbHUKA U TPaNeuu usMepeHust  momanud.  CpaBHeHHE U

3 Teopema [Iudaropa BBIUHCIICHHE IUTOMaAed. MHCTpyMeHTBl st 3

Pemenue 3amau U3MEPEHUM U TOCTPOCHUN; HU3MEpPEHUE U 2

KOHTpOJ'IBHaH pa60Ta No 2 BBIYHCJICHHUE IIOMIAACH. q)OpMy.]'H)I Iomaaun 1

TpEeyroJbHUKa, MapajjieiorpaMMa M €ro
yacTHEIX BUIIOB. Teopema [Tudaropa. [llkona
Tughazopa.

BeInonHAT M3MEpEHHEe [UIMH, PacCTOSHUM,
BEJIMYMH YIJIOB, C IIOMOLIbIO HMHCTPYMEHTOB
JUIE U3MEPEHUH IUJIMH W YTJIOB; TPHUMEHSThH
¢dbopMynbl mepuMmeTpa, IUIOUIATH; MPUMEHSThH
TeopeMy [Mudaropa, 0a3oBbIe
TPUTOHOMETPUYECKUE  COOTHOLICHUS UL
BBIYUCIICHUS UIMH, PACCTOSIHUH, TJIOMIAaeH B
MPOCTEHIINX CIIyYasiX BBIYUCISTH PACCTOSHUS
Ha MECTHOCTH B CTaHAAPTHBIX CHUTYalMsX,
TUIOINAAN B MPOCTEUIINX CIy4YasK, MPUMEHSITh
dopMyNnbl B MPOCTEWIIMX  CHUTyalUsiX B
MOBCEAHEBHOW JKU3HU;, NPUMEHAMb Meopemy
THughazopa, gopmynvl niowadu npu pewrenuu
MHO20WA20BbIX 3A0aY, 6 KOMOPLIX He 6ce
OJauHble npedcmasieHvl 56HO, a mpebyiom
BbIYUCTICHUU, onepuposams 0Oonee WUPOKUM
KOIUYeCmeoM — pOpMyn — ONUHbL,  NIOWAOU
BbIYUCTHAMY — XAPAKMEPUCIUKY — KOMOUHAYULL
Queyp (okpysicHocmell U  MHO20Y20bHUKOS)
NPUMeHsms  mpueoHoMempuyeckue @Gopmysl
071 8bIYUCTEeHULl 8 00Jee COJCHLIX CAYUAsX,
npoeooUms BbIYUCTICHUSL Ha ocHose
PABHOBEUKOCIU U PABHOCOCHABNEHHOCMU,
@opmynuposams 3a0auu Ha eblYUCTEHUE ONUH,
niowadei U pewamsv ux,  NPOBOOUMDb
BLIYUCTICHUS  HA ~ MECMHOCMU,  NPUMEHIMb
Gopmynel  npu  BLIMUCTIEHUAX 6 CMENCHbIX
VUeOHbIX ~ npeomemax, 8  OKpyxcaioujell




oelcmeumenbHoOCmu.

I'maBa VII [TogoOHBIE TPEYTOJBHUKH 19 UzBnekats mHpOpMAIMIO O TEOMETPUYECKUX
1 Onpenenenue notoOHBIX | [Iponopyuonanvuvie  ompesxku,  noooodue 2 ¢urypax, NpeJCTaBICHHYI0 Ha uYepTekax B
TPEYroJbHUKOB @uayp. I[looobuvie mpeyeonvruxu. Ilpusnaxu SIBHOM BHJ€; NMPHUMEHSTH U PELICHUs 3a1ad
2 [Ipu3naku mo00ust | nO00OUsL. 5 reoMeTpuyeckre (pakThl, €CIM YCIOBUS UX
TPEYTrOJbHUKOB Cpenusisi nUHHS TpeyroibHUKa. Teopema NpPUMEHEHHUS 3a7aHbl B SIBHOH (opMe; pemaTh
KonTposbHas pabora Ne 3 QDaneca. Jlenenue ompeska 6 OAHHOM 1 33lauyd  Ha HaXO0XXJICHHE TI'€OMETPHUYECKHUX
3 [Ipumenenne  momobus  k | omuowenuu.  Ilonatne  npeoOpasoBaHus. 7 BEIMYMH MO oOpasnaM WIM aJrOpUTMaM;
JI0Ka3aTeNbCTBY  TeopeM H | lIPEICTaBIeHHE O METANPEAMETHOM MOHATHH UCTIONB30BaTh  CBOWCTBA  T'€OMETPUYECKUX
pelIeH IO 3a1a4 «mpeoOpa3oOBaHUE). Tlooobue. buryp mns  pemieHUs  THIOBBIX — 3ajad,
4 COOTHOILICHUS MEXIY TpI/IrOHOMeTpI/IT—IeCKI/Ie (I)yHK]_II/II/I OCTpOro yria 3 BO3HHUKAKOMINX B CUTyallUsIX HOBC@ﬂHeBHOﬁ
CTOpOHAMH 1 yriaamu | B OPSIMOYTOJIEHOM TPEYTOJIbHUKE. KHU3HH, 3aJad MPAaKTUYECKOTO COACPKaHMS;
TIPSIMOYTOJILHOTO Brluncnenrne 31eMEHTOB TpPEYTOIBHUKOB C OpUMEHSITh  0a30Bble  TPUTOHOMETPUYECKHUE
TpeyronbHHUKA HCHOJIb30BaHUEM TPUTOHOMETPHUUECKUX COOTHOILEHHMS sl  BBIYMCICHUS  [UIUH,
KontponsHas pabora Ne 4 COOTHOLLICHUH. Buioarowuecs mamemamuxu u 1 paccTosHWi, TUIOMAAEH B  MPOCTEUIIMX
ux 6xnao 6 pazeumue Hayku. Panec. Clly4asx; Onepuposams NOHAMUAMU: NOO0OUe
dueyp,  nooodusvie  ¢ueypel,  noOOOHBIE
Mpey20IbHUKU; UCHOIb306AMb OMHOWEHUs 0I5
pewenus 3a0ay, GOSHUKAIOWUX 6 PeanrbHOU
HCUHU, npoeoouUms BbIYUCTICHUS Ha
MecmHoCcmu,  NPUMEHAMb Gopmyner  npu
BLIYUCTICHUSAX 6 CMEJCHbIX — y4eOHbIX
npeomemas, 8 oKpydfcarowyeti
delicmeumenbHOCmu NPUMEHSAMY
MpU2OHOMempuiecKue dopmynvr  Ons

BbIYUCTICHUL 6 DOJlee CTIONHCHBIX CIYUASIX.

I'maa VIII OKpy>XHOCTh 17

1 KacaTenbHas K OKpYXHOCTH B3auMHOe  pacmonoxeHue — IpAMOH U 3 OnepupoBath Ha 0a30BOM YPOBHE MOHATHSIMH
2 IlenTpasibHble W BIMCaHHBIE | OKpYKHOCTH, KacartenbHas u cexywas K 4 TreOMETPUUYECKUX ¢buryp (cepennHHBIM
YTJIBI OKPYXXHOCTH, ux ceoticméa. OKpYKHOCTb, €€ NEPIEHIUKYISAp K OTpe3Ky, KacarellbHas Hu
3 YeThIpe 3aMeUaTeIbHbIE TOUKH | DIEMEHTBl M CBOWCTBAa. lLleHTpanbHBIE M 3 cekywjasi K OKDPYKHOCTH, IEHTPAJIbHBIE W
TpPEYroJbHUKA BIIMCAaHHBIE YIJBL. buccekrpuca yrma u eé BIIMCAHHBIC YIJIbI, BIMCAHHBIE U OIMCAHHBIE
4 Brucannas W omnucanHag | cBoiictBa. CepelMHHBIA TEPIEHAUKYISP K 4 OKPY>KHOCTH JUIst TPEYTOIHHUKOB u
OKPY)KHOCTH OTpe3Ky.  Bmmcannele W onwcaHHbBIC Uemvlpexy201bHUKOR), W3BJICKATh
Pemenwe 3a1a4 OKPY>KHOCTH ISt TPEYroJbHUKOB, 2 WHPOPMALIMIO O TEOMETPHUYECKHX (QHTrypax,
KontponsHas pabora Ne 5 yemuipéxyzonvruxos. Tpuccekyus yena 1 MPEJICTaBICHHYIO Ha YepTeKaxX B SBHOM BUJIE;

IIPUMCHATH JUISL pEeUICHUA 3aga4
reoOMCTPUICCKUC (l)aKTBI, €CJin yCJIOBHUA HX
MMPUMCHCHUS 3aJaHbl B SIBHOM (I)OpMC; peuaTtb
3aJa4i Ha HaAXOXICHHUEC TCOMETPHUYCCKHUX




BCIIMYMH MO O0pasiaM WIH aJrOpUTMaM;
WCTIONb30BaTh  CBOWCTBA  T'€OMETPUUCCKUX
buryp anas  pelieHHs — THIOBBIX  3ajad,
BO3HUKAIOIIUX B CHTYallUsAX ITOBCEIHEBHOM
KM3HH, 337a4 MPAKTUYECKOTO COACPIKAHMS;
Xapaxkmepuzo8ams  G3AUMHOE PACHONONCEHUEe
APSAMOU U OKPYICHOCMU, O8YX OKPYICHOCMEIL,
Gopmynuposams 6  npocmenuux  CILy4asx
ceolicmea U NpusHaKu @ueyp, 0oKazvleams
2eomempuiecKkue VMEepHcOeHUsL;
UCNONIb306AMb  CBOUCMEA  2eOMEMPUYECKUX
Gueyp 0na pewenus 3a0au NPAKMUHECKO20
Xapaxkmepa u 3a0a4 U3 CMeNCHbIX OUCYUNTIUN

[ToBropenue. Pemenue 3amau. Mitorosas KoHTposibHas paborta 4
Htoro 68
9 kiace
Howmep HaumenoBanue OCHOBHOE cOAEpKaHue KonuuectBo XapakTepucTuka
J1aBbI/ r1aBbl/maparpadga 4acoB OCHOBHBIX BHJIOB YUCOHOH NEATCILHOCTH
naparpada
I'masa IX BexTopst 8 OmnepupoBath Ha 6a30BOM YPOBHE MOHSTHIMHU
1 [TonsiTHE BekTOpa ITonsiTie BeKTOpa, AEHCTBUA HaJ BEKTOPaMH, 2 BEKTOp, CyMMa BEKTOPOB, IPOU3BEICHUE
2 CroxeHue 1 BBIYUTaHHE UCTIOJIb30BaHKe B  (usuke. 3 BEKTOpa Ha YHUCIIO; UCIIOIb30BaTh BEKTOPHI JUIS
BEKTOPOB Ilpumenenue 0N pewenus peleHns MPOCTEHIINX 3334 Ha ONpeAesieHUue
3 VMHOXKEHHE BEKTOpA Ha NPOCMEUUX 2e0MempuiecKux 3a0ad. 3 CKOpPOCTH OTHOCHUTEIILHOTO JIBOKCHWUS,

YHUCJII0. HpI/IMeHeHI/Ie BCKTOPOB
K pCIICHUIO 3aaa4

Oonepupoeamsv NOHAMUAMU 6€KMOp, Cymma,
PAaA3HOCNb 6EKMopoe, npouseedeﬂue 6eKmopa
Ha 4ucino, yeoin Meo;cdy 6eKmopamu, CKajiiproe

npouseeoeHue 6EKMOPO8; BbINOIHAMb
delicmeuss  HAO  8eKmMopamu  (Clodcenue,
BbIUUMAHUE, — YMHOJCEHUe  HA  YUCIO),
BbIUUCTIAMD CKansipHoe npouseeoeHiue,

onpeoensimv 6 HPOCMEUWUX CAYy4asax Yyeoi
MedHCOy BeKMOopamu, GbINOHAMb PA3N0NHCEHUE
6EeKMOpA HA cOCmasisiowue, NPUMEHIMb
NOTyYeHHble 3HAHUSL 6 (DU3UKe;, NPUMEHAMb
BEKMOPbL OISl peULeHUsl 2eOMEeMPUIEeCKUX 3a0ay
Ha GblulUclieHue OaUuH, Yel08;, UCHOIb308AMb
NOHAMUS 8eKMOpP08 O/ peuleHUus 3a0ay no




Qusuxe, ceocpaguu u Opyeum  yueOHbIM
npeomemam

I'maBa X Mertoa KoopIUHAT 10

1 KoopnuHatel BekTopa Pasnooicenue  gexmopa ma cocmasnsirouue. 2

2 [pocreiimue 3aga4u B OCHOBHBIC TTOHITHS, KOOPOUHAMbL 6EKMOPA, 2
KOOpINHATaX paccmosHue medncoy moukamu. Koopounamor

3 VpaBHEHUE OKPYKHOCTH U cepedunvl  ompesKa. Ypaenenus  gueyp. 3
IpsIMOH BsanmMnoe pacnonoXeHue 08yx

Pemenne 3amau OKPYIHCHOCEII. Tosenenue Mmemooa 1

KonTponsHnas pa6ora Ne 1 KOOpOUHAam,  NO360IAIWE20  Nepesoouns 1

2eomempuieckue 00beKmbl Ha A3bIK an12e0pbl.
P. Jlexapm. I[lpumepvl pazauunsvix cucmem
KOOpOuHam.

OmnepupoBath Ha 6a30BOM ypOBHE MOHSATHIMHU
BEKTOp, CyMMa BEKTOPOB, IIPOU3BEACHUE
BEKTOPA Ha YHCII0, KOOPJMHATHI HA MIJIOCKOCTH;
W3BJEeKaTh HMHPOPMALHUIO O TEOMETPUYECKUX
¢burypax, NpenCTaBICHHYI0 Ha YEPTEXKax B
SIBHOM BHJE; NMPUMEHSTH Ul PELIeHUs 3ahad
reoMeTpuyeckre (pakThl, €CIM YCIOBUS HUX
[IPUMEHEHUS 3a7jaHbl B SIBHOH (hopMme; peraTh
3aJjayd  Ha HAaXOXICHHE TI'€OMETPUUYECKUX
BEeIMYMH 10 o00pa3laM WIH ajlropuTMam;
WCIIONb30BaTh  BEKTOPBI  JUISL  peIlleHUs
MPOCTEHIINX 3a7ay Ha ONpelesIeHHEe CKOPOCTH
OTHOCUTENIPHOTO  JBM)KGHHS  ONpPEAeIsATh
npuOMMKEHHO KOOPAWHATHI TOYKH 1O e
n300paKEHUI0 Ha KOOPAMHATHOM IIOCKOCTH;
Xapaxmepuzoeams 3aUMHOE PACHOLONCEHUE
NPAMOU U OKPYICHOCMU, 08YX OKPYICHOCMEU,
onepuposamv NOHAMUAMU BEKMOp, CYMMA,
PA3HOCMb BEKMOPOS8, NPOU3BEOCHUEe GeKmMopa
HA YUCTIO, Y20l MeHcOy eKMOPAMU, CKANAPHOE
npousgeoenue 6eKMopos, KOOPOUHAMbL HA

NAOCKOCMU, KOOPOUHAMbL gekmopa,
BbINONIHAMb  OelCmeUs  HAO0  BeKMOpAMU
(cnooicenue,  viuumanue, YMHONCEHUE HA

YUCNI0), BbIYUCTAMb CKAIAPHOE NpousseodeHue,
onpeoensimes 8 NPOCMENWUX CAYYAsAX Yeol
MedHcOoy 6eKmMopamu, 6bINOHAMb PA3NOHNCEHUE
gekmopa na cocmasnaowue, NPUMEHAMb
NONYYeHHble 3HAHUA 6 u3uKe;, NPUMEHAMb
6EKMOPbL 0I5l peuleHUs: 2e0MempUiecKux 3a0ay
Ha BblYUCTeHUue ONUH, Y208, UCHONIb3068AMb
NOHAMUSL 8EKMOPO8 Ol peuleHusi 3a0ad no
Quzuxe, eceocpaguu u Opyeum  yueOHvLM
npeomemam,  ONepupoéamv — NOHAMUAMU
6EKMOp, ~ CYMMA,  PASHOCMb  GEKMOPOS,
npoussedenue 6eKmopa Ha YUCo, Y2071 Mexcoy
6eKmopamu, ckanapmoe npousseoenue
6EKMOpos,  KOOpOUHAMbL  HA  NJIOCKOCMU,




KOOPOUHAmbl 8eKMOPA; GbINOIHAMb OeUCMEUs]
Ha0 GeKmopamu (ClodiceHue, GvlyUMAaHue,
VMHOJICEHUe HA YUCTO), 8bIYUCTIAMb CKATAPHOE
npoussederue, onpeoersimsb 6 NPOCMEUUUx
CYUASX Y207 MeAHCOY 8eKMOPAMU, BbINOIHAMD
Pasnodicenue  6eKmopa HA  COCMABIAuUe
NPUMEHAMb HOJYYeHHble 3HAHUSL 8 (hu3uKe,
NONb3068ANBCS Gopmynou BbIUUCTICHUS
PACCMOAHUSL MENHCOY TMOYKAMU NO U3BECHIHBIM
KOOpOUHAMAaM, — UCHONb308AMb  YPAGHEHUs.
Queyp o0ona  pewenus 3a0ay; NPUMEHAMDb
6EKMOpPLL U KOOpOUHambl  Ofisl  peuieHusl
2eoMempu1eckux 3a0ay Ha 8blYUCIeHUe OJIUH,
V2n08; UCHONb306aMb NOHAMUSL 6EKMOPO8 U
KOOpOuHam OJi peuterus 3aday no @usuke,
2eozpaduu u Opysum y4eOHbiM npeomemam

I'masa XI CooTHOIIEHHE MEXIy CTOPOHAMH M yrjiamMu TpeyroibHuka. CraispHoe 11
IPOU3BE/ICHHE BEKTOPOB

1 CuHyc, KOCHHYC, TaHI€HC, | Tpueonomempuyeckue QyHKyuu mynoeo yaia. 3
KOTaHI'CHC yIiIa Koopounamer  éexmopa. @opMyIbl III0IAAN

2 CooTHoIIIeHUE MEXITY TpPEYTrOoNbHUKA, Teopema CUHYCOS. 4
CTOPOHAMU H YTIIaMHU Teopema kocunycos. BelauciieHue 3JIEMEHTOB
TPEYroJbHUKA TPEYTrOJIbHUKOB c UCIIOJIb30BaHUEM

3 CKalsIpHOE TPOM3BEICHUE TPUTOHOMETPHYECKUX COOTHOILICHUIA. 2
BEKTOPOB Ckanapuoe  npoussedenue. Acmponomus u

Pemenne 3amau eeomempus. Ymo u xax ysnanu Amakcazop, 1

KontponbsHas paborta Ne 2 Opamocpen u Apucmapx o pasmepax JIynol, 1

3emnu u Connya. Paccmosanus om 3emau 0o
Jlynot u Coanya. Mzmepenue paccmoanus om
3emnu 0o Mapca.

[IpumensTe Gopmynbl HepUMeETpa, IUIOLIAIN;
OPUMEHATh 0a30BbIE  TPUTOHOMETPUYECKHUE
COOTHOLIEHHWS]  JUIs  BBIYMCICHHUA  JUIWH,

paccTosiHuil, IoOmW@AAe B IPOCTEHIIMX
CIydasiX;  BBIUMCIIATH  PAcCTOSIHAS  Ha
MECTHOCTH B CTaHAAaPTHBIX CUTyalusix,

TUIONIAIM B MPOCTEHIINX CIIydasx, IPUMEHSThH
¢dbopMynbl B TOpPOCTEHIIMX CHUTyalHUsX B
MOBCEAHEBHON JKU3HU; TIPUMEHANL  (QOPMYIbL
nAOWaou nNpu peueHuy MHO20ua206blxX 3a0ay,
6 KOMOpbLIX He 6ce OaHHble HPeoCmasieHbl
A6HO, A MpeOYIOM GbIHUCTEeHUL, ONePUPOBaAmD
bonee WUPOKUM KOIUHECMEOM OPMYIL ONUHDL,

naowaou BLIYUCTAMb  XAPAKINEPUCTIUKU
KomOunayutl  gueyp  (oKkpysicHocmel  u
MHO20Y20/IbHUKO8) NpUMEHSMb
mpuecoHomMempudecKue dopmynol ons
BbIUUCTICHULl 6 DOoNlee  CNOJICHBIX — CYUasX,
npoeooUms BbIUUCTICHUS Ha ocHoge

PABHOBEIUKOCIU U PABHOCOCMABIEHHOCMU
dopmynuposams 3a0auu HA 8blYUCTEHUE OJIUH,
niaowaoeii U pewamsv Ux, npoGOOUMb
BbIYUCTEHUS HA ~ MeCMHOCMU,  NPUMEHAMb
Popmynl  npu BLIYUCTEHUAX 8  CMEHCHbIX




VueOHbIX — npeomemax, 8
delicmeumenbHoCmu

OKpyIcaroweti

I'maa XII JUIvHa OKpY>KHOCTH U IJIONIab Kpyra 12

1 IIpaBuibHBIE [IpaBusbHBIE MHOTOYTOJIBHUKH. BriucanHeie u 4
MHOTOYTOJIbHHUKH OTIMCAaHHBIE OKPYXHOCTH [UIS  HPABUTIbHBIX

2 Jnnna OKPY>KHOCTH u | mMHoeoyzonvruxkos. OKpYKHOCTb, Kpyr. Mx 4
IJIoUIab Kpyra 3NEMEHTHl U CBoOMicTBAa. DOpMyJbl IJIMHBI

Pemenue 3amau OKPY’KHOCTH ¥ TUTOmaan kpyra. Keadpamypa 3

KontponsHas pabora Ne 3 Kkpyea. Mcmopua uucna . 3onomoe ceuenue. 1

HocmpoeHue npasujibHblX MHO20Y20/IbHUKOG.
Feomempuﬂ u ucKyccmeo. Feozwempuqecxue
3AKOHOMEPHOCMU OKPYIHCAOUe2co Mupa

OnepupoBarh Ha 0a30BOM YPOBHE MOHSTUSMH
reOMEeTPHYECKUX buryp MpaBHJIbHBIC
MHOTOYTOJIbHUKH; H3BJIEKaTh WHPOPMALUIO O
TEeOMETPHUYECKUX (QUTypax, MPEICTaBICHHYIO
Ha YepTexax B SIBHOM BHUJE; NPUMEHSATH I
penreHust 3aad reoMeTpuiIecKie (HhakThl, eciu
yCIOBUSI MX MPHUMEHECHHUS 3aJaHbl B SBHOU
dopme; pemare 3a7aud  HAa HAXOXKICHHUE
TeOMETPHUYECKUX BEJIMYMH MO 00pasiaM MM
TOpUTMAaM; WCTIOJIb30BATh CBOICTBa
reoMeTpudeckux  GuUryp  JUis  pelieHHs
THUIIOBBIX 3a]lad, BO3HUKAIOIIUX B CHUTYaIHIX
MOBCEHEBHOW >KU3HM, 3a/a4 MPaKTHYECKOTO
COJICpKaHUs;  BBIYMCIATH PACCTOSIHHS — Ha
MECTHOCTH B  CTAaHJAPTHBIX  CUTYalUsX,
IUTOIIA M B MPOCTEHIINX CITydasix, IPUMEHSTh
¢dopMynbBl B TPOCTEHINMX CHUTyalHUsX B
TIOBCETHEBHOM KH3HH, npUMeHsIms
2eomempuieckue akmol 015 peuieHus 3a0a,
6 MoM uucne, npeononaaruux HecKoIbKO
wazo08  peulenus; gopmyaruposame 8
APOCMeNux Cry4asx ceoucmed u NpusHaKu
Quayp; 00Ka3b16aMb eeomempuiecKue
ymeepoicoeHus;,  UCNONb308amMb  CE0UCMBA
2eomempuieckux Gueyp O peuleHus 3a0ay
APAKMU4ecKko2o xapakmepa U 34044 U3
CMEHCHBIX OUCYUNTUH, onepuposams
NOHAMUAMU 2eoMempuiecKux pueyp;
uzenexkamo, UHmMepnpemuposams u
npeobpazosvleams ungopmayuio 0
2eomempudeckux @ueypax, npeocmasieHHyIo
Ha uepmegicax; Gopmyauposams 8
APOCMetuux CrLyasx Ceoucmeda u NpusHaKu
Quzyp; npumenamo, Gopmyavl niowaou npu
PpeuleHuu MHO2OWAa208blX 3a0al, 8 KOMOPbIX He
6ce OaHHble NPedCcmasieHsvl sIGHO, d mpeoyrom
8bIYUCTEHUL, Onepuposams 0ojee WUPOKUM
KOIUHECMEOM — (OpMYL  OMUHbL,  NIOWAOU




BLIYUCTIAMD  XAPAKMEPUCMUKY  KOMOUHAYULL
Queyp (okpysicHocmeli U MHO2OY20JNbHUKOS)
NPUMEHAMb  MPUSOHOMEMPUYECKUe (OpMY bl
015 6bIYUCTEHULl 8 DOee CNLOJNCHbIX CAYHasX,
npo6ooUms BbIUUCTICHUS Ha ocHoge
PABHOBEIUKOCIU U PABHOCOCMABLEHHOCHIL,
npoGOOUMb  GLIYUCTIEHUS HA  MECMHOCMU,
NPUMEHAMb  DOPMYIbl HPU  GLIYUCLCHUAX 8
CMEICHBIX VueOHbIX npeomemax, 8
OKpyrcaroweli OelucmeumenrbHOCmu

I'maBa XIII JIBroxeHUS

(o]

1 IlonsiTre ABMKECHUS

2 [apannensHbIi IEpeHOC U
IOBOPOT

Pemenne 3amau

KonTponbHas padora Ne 4

JBIoKeHHS. OceBasgs ¥ IeHTpajbHas
CHUMMETpPHUS, NOBOpOM U napanienvHuli
nepenoc  Kombunayuu  OgudiceHuil  Ha
NAOCKOCMU U UX CBOUCMEA.

w

Crpouts ¢urypy, CHMMETPHYHYIO JTaHHOU
(¢urype  OTHOCHUTEIIBHO OCH M  TOYKH:
pacrmo3HaBaTh  JIBXKCHHE  OOBEKTOB B
OKpYKaroIeM MUpE; pacmno3HaBaTh
CUMMETpPUYHbIE (UTYPBl B  OKPYXKAaOIIEM
MUpE; Onepuposamsv HOHAMUEM OBUINCEHUSL U
61a0emsb HpUéMamMu NOCMpoeHus gueyp ¢
UCNONb308AHUEM — OBUNICEHUL,  NPUMEHAMb
nOJNyueHHble 3HAHUS U ONblM NOCMPOEHUl 8
CMEJCHbIX — npeomemax U 8  PeanlbHbIX
cumyayusx OKpyscaroue2o Mupa, npuUMeHsms
ceolicmea  OBUdCeHUll Ol NPOGEOEeHUs.
npocmenuuux 000CHOBAHUL CBOUCME ueyp;
NPUMEHAMb  COUCMBA  OBUdCEHUll  OJlA
HOCMPOEHUL U 8bIYUCTEHUL

I'naBa XIV

HauanbHble CBEJIEHUS U3 CTEPEOMETPUU

[e0)

1 MHoOrorpaHHuKH1

2 Tena u
BpaIeHUS

IMMOBCPXHOCTHU

[TnockocTb. Muocoepannux u e2o s1emeHmoi.
Haszsanus ~ mHO202pannuxos ¢ pasHulm
NONOJICEHUEM U KOAUHeCmBOM  2pAHell.
[lepBuuHble TpEICTABICHUS O  MHPaAMHJE,
napajienenurnene, npusme, cdepe, mape,
UIHHIpE, KOHYCE, UX OJEeMEHTax u
nmpocTeiimux cBoiictBax. lIpeacraBienne 00
00BEMe u ero cBoiicTBax. M3mepenue o0bEMa.
Enuanner  m3mepenust 00BEMOB.  Yosoenue
kyoa. Il. Depma Apxumed. Ilnamon u
Apucmomens. JI Diinep

I

OnepupoBarh Ha 0a30BOM YPOBHE MOHSATHIMHU
FeOMETPUYECKUX ¢buryp; H3BJIEKATH
HHPOPMAIIUI0 O TIEOMETPHUECKUX (HUrypax,
MPEJICTABICHHYI0 Ha YepTeXax B SBHOM BHUJIC;
IIPUMCHATH JJIsA peICHUuA 3a1a4
reoMeTpuyeckue (akThl, €CIIM YCIOBUSA WX
MPUMEHEHUs 3aJlaHbl B SIBHOW (opMe; pelaTh
3aaud  Ha HAXOXKJICHHE TI'€OMETPUYCCKHX
BEeIMYMH IO o0pa3laM WK ajIropuTMam;
WCIIONBb30BaTh ~ CBOWCTBA  T'€OMETPHUYECKUX
buryp s pelieHHs  TUIOBBIX  3ajad,
BO3HHUKAKOIMUX B CUTyalUsAX HOBCGHHCBHOﬁ
JKU3HU, 3a/lad  TPaKTHYECKOTO COJCPIKaHUs
NPUMEHSITh QOpPMYIBI  TUIOMAA U 00BEMa,
Iomaiaun TTOBECPXHOCTHU OTACJIBbHBIX




MHOTOTPAaHHUKOB ITPH BBIYHCIICHUAX, KOT/Ia BCE
JAaHHBIC HMECIOTCSA B YCIOBHHU; ONEPUPOSAMb
npeocmasieHusImMuy o OauHe, niowaou, oovéme
KaK — 6eluyuHamMu;  npoeooUmv  NPOCHIble
BLIYUCTICHUS. HA 00BEMHBIX MeNax; NPUMEeHsImb
dopmynvt naowaou, 00véma npu peuwleHuu
MHO2OUIA206bIX 3A0aY, 6 KOMOPLIX He 6ce
OauHble NpedCmAasieHbl 56HO, a mpedyrm
BLIUUCTICHUL, Onepuposamsv 0Oonee UUPOKUM
Koauuecmeom popmyin niowaou, o6véma

[loBTOpenne. Pemenne 3amad. MtoroBast KOHTpoIbHAS paboTa
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Onucanue y4e0HO-MeTOAMYIECKOI 0
U MATePUAJIbHO-TeXHUYECKOro odecneyeHus: 00pa3oBaTeIbHOM 1eATeJIbHOCTH

HopmatuBHbBIE TOKYMEHTBI, IPOrPAMMHO-METOANYECKOE 00ECTICUCHHE, TOKATBHbIC aKTh
1. ®enepanbHblii TOCYyJapCTBEHHBIH 00pa30BaTEIbHOTO CTaHAApTa OCHOBHOro 00miero oOpa3oBaHUS
(nmpuka3z MunHoOpHayku P® ot «17» nexadbps 2010 roma Ne 1897) c¢ wu3meHeHusiMu (mpuKa3
MunoOprayku PO ot «29» nexabps 2014 roma Ne 1644);
2. IlpumepHasi ocHOBHasi 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOTO 00mIero oOpa3oBaHMs (peUIeHUEe
¢benepanabHOro yueOHO-METOANYECKOTO OO0BeAWHEHUsI MO o0meMy oOpa3oBaHHIO OT «8» ampens 2015
roma Ne 1/15).
Y4eOHO-MeTOANYECKHIE MaTePUabI
1. YMK
1.1 T'eomerpust. 7-9 kmaccel : yue0. s 00meodpa3oBar. OpraHu3alyii ¢ IPUIL. Ha AJIEKTPOH. HOCHUTEe/
JI.C. AranacsiH, B.®. byry3os, C.b. Kagomiies u ap.. — 3-e uza. — M : [Ipoceemenne, 2014, 2017 — 384
C.: WL
1.2.1 KonrtposbHble paboTh 110 reoMeTpun: 7 kiacc: Kk yueOuuky JI.C. Aranacsua u ap. «['eomerpus 7 —
9 xnacce» / H.B. MenpaukoBa. — M.: U3naTensctBo «JK3amen», 2014 — 64 c. : ui.
1.2.2 KonrposbHble paboThl 110 reoMerpun: 8 kiacc: Kk yueOuuky JI.C. Aranacsua u ap. «I'eomerpus 7 —
9 xmacce» / H.b. MenbuukoBa. — M.: U3matenscTBo «Ok3amen», 2014 — 64 c. : um.
1.2.3 KontpomnsHble padoTsl o reomerpun: 9 knacc: k yueoruky JI.C. Aranacsua u ap. «['eomerpus 7 —
9 xnacce» / H.B. MenpaukoBa. — M.: U3natensctBo «OK3amen», 2014 — 94 c. : ui.
1.3.1 Tectsl mo reomerpuu: 7 knacc: K yueonuky JI.C. AtanacsHa u ap. «['eometpust 7 — 9 xmaccep» /
A.B. ®apkoB. — M.: U3narenscTBO «OK3aMen», 2014 — 144 c. : ui.
1.3.2 Tectsl o reomerpun: 8 ximacc: k yueOHuky JI.C. Atanacsna u ap. «['eometpus 7 — 9 xmaccen /
A.B. ®apkoB. — M.: UznarenbctBo «JK3amen», 2014 — 110 c. : ni.
1.3.3 Tectol no reometpun: 9 knacc: k yueonuky JI.C. Atanacsna u ap. «['eomerpust 7 — 9 kmacchn /
A.B. ®apkos. — M.: UznatenscTBO «OK3amen», 2014 — 96 c. : ui.
1.4. 1 JupmakThdyeckue MaTepuajbl 10 TreomeTpuu: 7 kinacc: k yueOnuky JI.C. AtaHacsHa U Jp.
«'eomerpus 7 — 9 xnacce» / H.b. Menbnukosa, ['.A. 3axapoBa. — M.: U3narensctBo «OK3ameny, 2014 -
144 c. : un.
1.4.2 [lunaktuueckue Marepuanbl mo reomerpun: 8 kiacc: k yueOHuky JI.C. AtaHacsHa W 1p.
«['eomerpus 7 — 9 xnacce» / H.b. Menbnukosa, ['.A. 3axapoBa. — M.: U3narensctBo «Dx3ameny, 2014 -
176 c. : nn.
1.5. 1. I'eomerpus: pabouas terpans : 7 k. / JI.C. Atanacsn, B.®. Byrysos, C.b. Kagomues u np.. — M
: [Ipocenienne, 2014 — 64 c. : w.
1.5.2. T'eometpusi: pabouas Terpans : 8 k. / JI.C. Atanacsn, B.®. Byrysos, C.b. Kagomues u np.. — M
: [IpocBemnienne, 2014 — 65 c. : w1
1.5.3. TI'eomerpus: pabouas Terpans : 9 k. / JI.C. Atanacsn, B.®. Byrysos, C.b. Kagomues u np.. — M
: [Ipocenienne, 2014 — 49 ¢. : w.
2. [lewatHbie mocoOust
2.1. KoMIuteKT AeMOHCTpalMOHHbIX Taoumuy «l eomeTpus. 7 kimace» k yueOnuky JI.C. Artanacsna / T.I.
Xomor, T.A. Bypmuctposa, A.}O. Xonot. — M.: [IpocBemenue, 2014
2.2. Kommutekt tabmun «Marematuka. ['eomerpus. 7-11 kinace». HarnsaHoe nocodue / M.: Criektp-M
3. KomnbroTepHble 1 MHOOpMAMOHHO-KOMMYHHUKALMOHHBIE CpEeICTBA 00yUeHHUs
3.1. CD - luck «I'eomerpust 7 knacey» / M3aarensctBo «1C», cepus: «lllkomay
4. adopMannmoHHBIE HCTOTHUKHU
4.1. http://fcior.edu.ru/ - emuHOE OKHO AOCTYMA K 00pa30BATEIBHBIM PECYpCaM [1aTa 0OpaIeHHs:
17.06.2015]
4.2. http://school-collection.edu.ru — exunast koytekmms MUAPOBHIX 0Opa30BaTENBHEIX PECYPCOB [aaTa
obpamenus: 17.06.2015]
4.3. http://www.fipi.ru/ - hbexepanbHblii HHCTUTYT IEAArOTMYECKUX U3MEPEHUIT: HOPMATHBHO-TIPABOBAs
6a3a OI'D, oTkpeIThIN Oank 3amanus OI'D (maTemaTuka) [mara obpamenws: 17.06.2015]
4.5. http://sdamgia.ru/ - o6pasoBaTensHEBII TOPTAN TSI MOATOTOBKH K DK3aMeHaM [aTa o0paIieHus:
17.06.2015]
5. YuebHo-TIpakTHUIECKOE 000pYyIOBaHNE
5.1. KoMIUIeKT HHCTPYMEHTOB KJIACCHBIX: JIMHEHWKA, TPAHCTIOPTHP, YTOIbHUK (30°, 60°), yrompHUK (45°,
45°), uupKynb



http://fcior.edu.ru/
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IInanmpyemsble pe3yJbTaThbl H3y4YeHHs y4eOHOT0 peaMeTa

BoinyckHuK HayuyuTcesi B 7-9 kiaccax
(7151 MCMO0JIB30BAHUS B IIOBCETHEBHOM
SKM3HU U 00ecneyeHusi BO3MOKHOCTH
YCHEeNIHOr0 MPOI0JIZKEeHUsI
o0pa3oBaHus Ha 6230BOM YPOBHE)

BhINMyCKHUK MOJTYYUT
BO3MOKHOCTH HAYYMThCS B 7-9
KJIaccax J1Jisl ooecneyeHust
BO3MO’KHOCTH YCHEIITHOTO
NMPOA0JIKEeHHsI 00pa30BaHHUs HA

0a30B0OM H YIiIy0JIEHHOM YPOBHSIX

DJIeMeHTBI TEOPHH

1
- OmnepupoBath Ha 0a30BOM YpPOBHE

- Onepupoeamb NOHAMUAMU.

MHOKECTB U MOHATHAMHU:  MHOXECTBO,  DJEMEHT | onpeoeieHue, meopemd, axKcuomd,
MaTeMaTH4eCKOMu MHOXECTBA, MTOJTMHOKECTBO, | MHONMCECMBO, Xapaxkmepucmuxu
JIOTHKHA MPUHATICKHOCTB; MHOJCECMBA, INEeMEHM MHONHCECMEBA,
- 33/1aBaTh MHOXKECTBA IMEPEUYHCICHUEM | nycmoe, KOHeYHOe U OecKOHeuHOoe
WX 2JIEMEHTOB, MHOXMCECmB0, NOOMHOIHCECMEBO,
- HaXOJUTh MepecedeHue, 00beANHEHHE, | NPUHAOTEHCHOCHD, BKIIIOYEHIUE,
ITOIMHOKECTBO B MIPOCTEHIINX | paseHcmeo MHOHCECS,
CUTYaIHIX; - uz0bpaxcame  MHOJCeCcmea U
- OmepupoBaTh Ha 0a30BOM YPOBHE | OMHOUEHUE MHONCECME C NOMOUBIO
MOHSATUSAMU:  OIpEACNICHUE, aKCHOMa, | Kpyeos Jiiiepa;
TeopeMa, JOKa3aTeIbCTBO; - onpedenimv  NPUHAONEHCHOCHb
- IPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI | Sj1eMeHmA MHO2HCECmBY,
JUTSI MOTBEPKICHHUS CBOUX | 00beOUHeHUuro U NepeceyeHuro
BbICKa3bIBAHHH. MHOJCECME;
- 3a0a8amb  MHOMCECMBO  C
NOMOWbIO nepeuucierus
9NEeMEHMO8, CILOBECHO20 ONUCAHUA,
- onepuposamo NOHAMUAMU.
8bICKA3bIGAHUE,  UCMUHHOCL U
JIOHCHOCD 8bICKA3bI8AHUS,
ompuyauue 8bICKA3bI8AHUL,
onepayuu Hao 6bICKA3bIGAHUAMU.: U,
UnY, He, YCI08Hble BbICKA3bIBAHUS
(umnauxayuu);
- cmpoumsy 8bICKA3bIGAHUS,
OMPUYAHUSL BbICKA3bIBAHULL
B noBcenHeBHOI JKM3HU M TPH U3YYEHUH JPYTUX NPEeIMETOB:
- HCIIOJIb30BaTh rpaduueckoe | e cmpoumap yenouxu
MIpeICTaBICHNE MHOKECTB IS | ymozaKuouenull Ha ocHoge
ONUCAHMS PEANLHBIX MPOLIECCOB U | UCNONB30BAHUSL NPAGUT IOSUKU,
ABJICHMH, NIPU PEIIEHUM 3a1a4 APYTUX | uUCNOIb306aMb MHONCECMEd,
y4eOHBIX IPEIMETOB. onepayul ¢ MHO}CeCM8amu, ux
epaguueckoe npedcmasinenue 0as
ONUCAHUSL PEATIbHBIX NPOYECCos U
A61eHUll
I'eomeTpuueckue - OmnepupoBaTh Ha 06a30BOM YpOBHE | - Onepuposamo NOHAMUAMU
urypsi MIOHSTUAMU T€OMETPUIECKUX (PUTYD; 2eomempuieckux guayp;
- W3BIIEKATh WH(POPMAITIIO 0 | - uzgIeKamv, UHMEPNPEemupo8ams u
FEOMETPHUYECKUX durypax, | npeobpasosvieamev unpopmayuo o
MIPEJICTABICHHYIO HA YePTEeKaxX B SBHOM | 2eOMemMPUUECKUX Queypax,

BH/IE;

- TpPUMEHATh [UIS pemeHus 3ajad
reoMeTpuyeckue (hakThl, €CIH yCIOBHA
UX MPUMEHEHUS 3aJlaHbl B IBHOU (opMme;
- pemarh 3aJa4d Ha HAXOXKIACHHE
TeOMETPHYECKUX BEIUYHH MO0 00pas3Iam
WJIH AJITOPUTMAaM.

NPeOCMAasIeHHYIO HA Yepmedicax;

uazcoe peuleHus,

- NpuMeHAmb  2eoMempuyecKue
Gaxmol 01 pewenus 3a0a4, 8 Mmom
yucne, nPeonoIaAzanWux HeCcKOIbKO

- opmynuposams 6 npocmeunux
CYYAAX  CBOUCMBA U  NPUSHAKU




pueyp;

- Jokaszvlieams  2eomempuyecKue
ymeepocoeHus.;

- enadems CmManoapmuol
Kraccuguxayuel  naocKux — Queyp
(mpeyeonvbHuUKo8 u
YembIPEXY20TbHUKOB).

B noBceHeBHOI1 JKM3HHM M TP M3YYEeHHU

U IPYIuX NpPeIMeTOB:

- HCIIOJIb30BaTh CBOMCTBa
TEOMETPHYECKUX (UTYp OIS pEelIeHHs
TUMOBBIX  3a]]a4, BO3HUKAIONINX B
CUTYallMsIX TIOBCETHEBHOM JKU3HU, 3a]1a4
MIPAKTHIECKOTO COAEP KaAHMUS.

- UCNOTL306ANY ceoticmea
2e0MempudecKux Queyp ons
peuienuss  3a0a¥  NPAKMUYecKo2o

xapakmepa u 3a0a4 U3 CMENCHbIX
OUCYUNTUH.

OTHOLIEHUSA

- OmnepupoBath Ha 0a30BOM YpOBHE
MOHSTHSIMU: PaBEHCTBO (UTYp, paBHbBIE

(Gurypel, paBeHCTBO TPEYrOJIbHHUKOB,
HapajIebHOCTh MPSIMBIX,
MEePIEeHIUKYIIPHOCTh TPSAMBIX, YIJIBI
MEXAYy IOpAMBIMH, TEPIEHIUKYID,

HaKJIOHHasA, IMPOCKIUAL.

- Onepuposeamv ~ noHAMUAMU.
pasencmeo gueyp, pasnvie gueypel,
Ppasencmeo MpeyeobHUKOS,
napannenbHoCmy NPAMBIX,
NepneHOUKYIAPHOCHb NPSIMBIX, Vel
MeAHCOY NPAMbIMY, NEePREeHOUKYIIAD,
HAKNIOHHASA,  NpoeKyus,  noododue
Queyp, noodobHble dueypul,
no006OHblEe MPEY2ONLHUKU,

- npumensmo meopemy Daneca u
meopemy 0  NPONOPYUOHANLHBIX
ompe3Kax npu peweHuy 3a0a4;

- Xapakmepuzoeamsv — 63aAUMHOE
pacnonodicerue npAMOtl u
OKPYIHCHOCTU, O8YX OKPYICHOCTHELL.

B noBcegHeBHO¥ KU3HM M PU M3YYeHUH IPYTHX NPeIMeTOB:

- WUCHOJb30BaTh  OTHOWICHHA  JUIS
pelienus MIPOCTEUIINX 3azady,
BO3HUKAIOIIUX B PEAbHOMN JKHU3HH.

- UCNONb306aMb  OMHOUIEHUS Ol
peuienus 3a0a4, BO3HUKAIOWUX 6
DeanbHOU HCUIHU.

N3mepenus u
BbIYHCJIEHAS

- BreimonsaTs HN3MCPCHUEC JJINH,
pac CTOHHHﬁ, BCIINYMH YTJIOB, C
IIOMOIIBIO HWHCTPYMCHTOB JJIA

U3MEPEHUN JUIUH U YIJIOB;

- TPUMEHATh (QOPMYINIBI TIEPUMETPA,
IUIOIIA 1 3| 00BEMa, IUIOIIA 1
MOBEPXHOCTHU OTIEIBbHBIX
MHOTOTPAaHHUKOB TIPH  BBIYUCIICHHSIX,
KOTJIa BCE TAHHBIE NUMEIOTCS B YCIIOBHUH;
- mpuMeHsATh TeopeMy [ludaropa,
6a3oBbIe TPUTOHOMETPUIECKHE
COOTHOILIEHUS ISl BBIYMCICHMS JIJIMH,
paccTosiHuM, IIOWAAel B MPOCTEUIINX
CIIyYasix.

-Onepuposamsv npedcmasieHusmu o
Onune, niowaou, ob6véme  Kak
senuyunamu. Ipumensme meopemy
Hugpacopa, Gopmyrvr  nrowaou,
06véMa npu peuienuu
MHO20ULA208IX 3A0a4, 6 KOMOPbIX
He 8ce danHble NPe0Cmaeienbl SI6HO,
a mpebyrom 8bIYUCTIeHUI,

onepuposamv ~ Oonee  UWUPOKUM
KOnuuecmeom  Gopmyn — OnuHbl,
niowaou, 06véma, 8LIUUCTAMND
xapaxmepucmuxu KOMOUHayu
Queyp (oxpysrcHocmeti u
MHO20Y20/IbHUKO8) BbIUUCTAMb
paccmosanus  mexcoy — Queypamu,

NPUMEHSAMb  MPUSOHOMEempPUiecKue
Gopmynvl Onsi eviuucienuti 6 boaee

CJIOJHCHbBIX CIy4asix, npoeodumb
BbIUUCTICHUA HA OCHOoBe
paeHoseruxocmu u

pasrHococmaesieHHocmu,
- npoeodumb npocmoule 6bl4UCIIeHUA




Ha 0OBEMHBIX menax;
- opmynuposamv  3a0auu  Ha
ebluucCaeHUe ONuH, naowaoel u
06EM06 U pewams ux.

B noBceHeBHOI1 JKM3HHM M TP M3YYEeHHU

U IPYIuX NpPeIMeTOB:

- BBIYHCIIATH PACCTOSHUS HA MECTHOCTH
B CTaHJAPTHBIX CHUTYalHsAX, TUIOIIATN B
NPOCTEUIINX ~ CAOydyasx, MPUMEHSITH
(hopMyJIbI B MPOCTEHIINX CUTYaIUsIX B
TOBCEIHEBHOM KM3HU.

- NposoOUmMb  GbIYUCIEHUA  HA
MecmHOCmU,

- npumenams  opmyrvl  npu
BLIYUCTICHUSX 8 CMEJICHBIX YYeOHBIX
npeomemax, 8 OKpYHCcarowel
0elicmeUmenrbHOCmu.

I'eomeTpuueckue
MOCTPOEHUS

- H3o0paxkaTh THUIOBBIE IIJIOCKHUE
¢urypsl U GUTYpBI B MPOCTPAHCTBE OT
PYKH U C TIOMOIIBIO UHCTPYMCHTOB.

- HMzobpadxcamv ceomempuyeckue
Queypbl  no  mMeKCmosomy — u
CUMBOTLHOMY ONUCAHUIO,

- €c80000HO  Onepuposams
YepmMENCHBIMU  UHCMPYMEHmamu 8
HECIONCHBIX CTYYAsX,

- BbINOIHAMD noCmpoeHust
mpeyeosibHUKOS, npUMeHsmb
omoenbHble Memoobl NOCMPOEHU
YUpKynem u JUHeuKou u npoeooums
npocmetiuue UCCIE008AHUS  HUCTA
peuenu;

- uzobpadicamv Mmunogvie NIOCKUE
Queyppl u 0bvemMHble mend ¢
nOMOUBIO npocmenuux
KOMNbIOMEPHBIX UHCTPYMEHMOS.

B HOBCC[[HCBHOﬁ KU3HU U ITPUA U3YUYCHHU

U IPYTUX NPeIMETOB:

- BBINNOJIHATH NPOCTEHUIINE MOCTPOEHUS
Ha  MECTHOCTH, HEOOXOJHMEIE B
pEaIbHOM KU3HHU.

- 6bINONIHAMND npocmenuiue
nocmpoenust Ha MecmHOCmu,
HE0bX00UMbLe 8 PEeaibHOU HCUSHU,

- oyeHusamv PA3MEpPbl PEANbHLIX
00beKMOo6 OKPYIHCAIOUe20 Mupd.

I'eomeTpuyeckue
npeodpazoBaHusA

- Crpouts ¢urypy, CHUMMETPUYHYIO
JaHHOW (UType OTHOCHTENBHO OCH M
TOYKHU.

- Onepuposamuo nousmuem
osuoicenus u  npeobpazoearus
nooobus, enademso npuémamu
nocmpoeHust Queyp c
UCNONb30BAHUEM osudICeHUl u
npeobpazosanuti nooobus,

NPUMEHSMb  NOTYYeHHble 3HAHUS U
ONbIM  NOCMPOCHULL 8  CMEICHBIX
npeomemax U 6  PealbHbIX
CUMYAYUSX OKPYICAIOUIe20 MUPQ,

- cmpoums  ¢ueypy, nodobHyio
OAHHOU, NOJIL308AMbCA CBOUCMEAMU
1n0000usL 0151 0OOCHOBAHUS CBOUCNG
Queyp;

- NpUMEHAMb CEOUCBA OBUICEHUL
01 npogedeHusi  NPOCMeuuux
000CHOBAHU CBOUICME huyp.

B noBceqHeBHOM KM3HM U NP U3YYCHHU

U IPYTUX NPEeIMETOB:

- pacno3HaBaTh ABWKCHHE OOBLEKTOB B
OKPY>KaoIllEM MHUpE;

- pacno3HaBaTh CHMMETPUYHBIE (DUTYDEI
B OKpY’KaroIlleM MHUpE.

- NPUMEHSMb CEOUCMBA OBUNCEHULL U
npuMeHsmo nodobue ons
noCmMpoeHuti U 8bIYUCTIeHUI.




BekTopsl u - OmnepupoBatb Ha 0a30BOM YpOBHE | - Onepuposamb NOHAMUAMU
KOOPJAMHATHI HA MOHATHSIMA BEKTOpP, CyMMa BEKTOPOB, | 6eKmMOp, cymma, pasHocms
MJIOCKOCTH MPOM3BEICHUE BEKTOpAa Ha  YHCIO, | 6eKMOPOS, HpousgedeHue GeKmopa
KOOPJIMHATHI Ha MJIOCKOCTH; HA YUCTO, Y20T MeNCOY 8eKMOopamiu,
- OTIPECTSATh NPUOIVKEHHO | CKansipHOE Npou3edeHue 6eKmopos,
KOOPAWHATHI TOUKHU MO €€ N300paKEeHUIO | KOOPOUHAMbI Ha NIOCKOCU,
Ha KOOPJAMHATHOM TUIOCKOCTH. KOOpOUHamsl 8eKmMopa
- eplnoaHaAmMb  Odelicmeusi  Hao
sexmopamu (cnoorcenue,
BbIUUMAHUE, YMHOICEHUE HA YUCTO0),
BbLIYUCTSMb cransproe
npousgederue, onpedensimo 8
NPOCMEUuUx CIyuasx y2on Memncoy
sexmopamu, BbINONIHAMb
pasnodicerue sexmopa Ha
cocmasnsioujue, NpUMEHAMb
NoMyYeHHble  3HAHUL 8  (pusuKe,
NOAL306AMBCS Gopmynoi
BLIYUCTICHUSL  PACCMOSIHUSL  MeHCOY
mouxamu no U36eCMHBIM
KOOpOuHamam, UCNOIb306aMb
VpasHenus @ueyp 0as  peuieHus
3a0au;
- npUMeHIMb 8eKmopbl u
KOOpOUHAmbl onst peutenus
2eoMempudecKux 3a0au Ha
gblulUcCienue ONIUH, Y2N08.
B noBceiHeBHO¥ KM3HHU M MPU M3YYEHUH JTPYTHX NMPEIMETOB:
- HCIOJB30BaTh BEKTOPHI ISl PEHICHUS | - UCHONb308AMb NOHAMUS GEKMOPOS
MpOCTEHIINX 3a/a4 Ha OMNpEACNCHUE | U KOOPOUHaAm 071 peuteHus 3a0ay no
CKOPOCTH OTHOCUTEITLHOTO JIBUKCHHUSL. Quzuxe, eceoepaguu u  Opyeum
VueOHbIM npeoMeman.
Hcropus - OmuceiBaTh OT/EIBHBIC BBINAIONINECS | - Xapaxmepuzoeamu 8K1a0
MaTEMATHKH pe3yabTaThl, TMOJYYCHHBIE B  XOJC | GbLOAIOWUXCS — MAMEMAMUKO8 8
pa3BUTHS MaTEMAaTHKH KaK HAYKH; pazgumue MameMamuxu U UHBIX
- 3HaTb TMpPHUMEPHl MaTEMaTHUYECKHX | HAYUHLIX 0Oaacmel,
OTKPBITHA M WX aBTOPOB, B CBSI3M C | - HOHUMAMb POIb MAMEMAMUKU 8
OTEUYECTBEHHOI U BCEMUPHOU UcTOpuel; | pazeumuu Poccuu.
- T[OHMUMAaTh pOJb MAaTeMaTHKA B
pasButuu Poccun.
Metoasbl - Boibupares noaxonsmuii u3ydeHHbIH | - Hcnoaw3ys u3yuenHvie Memoow,
MaTeMaTHKH METOJ JIJISl PENICHUU WU3YYEHHBIX THUIIOB | HPOGOOUMb 00Ka3amenbCmaeo,

MaTeMaTHIECKUX 33719,

- IPUBOJAUTH IPUMEPHI MATEMATUYECKUX
3aKOHOMEPHOCTEM B OKpYy»Karouen
JNEHCTBUTEIFHOCTH U  TIPOU3BEICHUIX
HCKYCCTBA.

BbINONHAMb ONPOBEPIICEHIE;

- @ulOUPaAML U3YYEHHBIE MEMOObl U
ux  KomOumayuu 018 peueHus
MAmemMamuyeckux 3a0ay;

- UCNOAB308AMb MAMEMAMU4ecKue
3HaHUs ons onucanus
3aKoHOMepHOCmell 8 OKpYdicaiowell
OelicmeumenbHOCmMu u
NpoU3BEOeHUSIX UCKYCCMEA,

- npUMeHsImMb npocmetiuiue
npocpaAMMHbBIE cpedcmea u
NEKMPOHHO-KOMMYHUKAYUOHHBIE
cucmemul npu pewenuu
MAMeMamuieckux 3a0ay.




