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IHosicuuTeabHAA 3aNMCKa

PaGouas nporpamma yuebHoro npeameta «I'eomeTpus cocTaBieHa Ha OCHOBE:

- @enepanbHOr0 TOCYJAPCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa OCHOBHOTO OOIIEro
obpazoBanus (npuka3z Munoopaayku PD ot «17» nexadbps 2010 roga Ne 1897) ¢ usmeHeHUsIMU
(mpuxa3 Munobpuayku P® ot «29» nexadbps 2014 roga Ne 1644);

- @enepasibHON 00pa3oBaTENbHON MpPOrpaMMbl OCHOBHOTO oOmiero o6paszoBanus (IIpukas
MunucrtepcrBa npocsetienust Poccuiickoir @enepanuu ot 18.05.2023 Ne 370"O0 yrBepKaeHUuU
dbenepanbHON 00pa30BaTEIILHON MTPOrpaMMbl OCHOBHOT'O 00111eT0 00pa3oBaHus").

W3yuenmne MaTeMaTUK{ B OCHOBHOM IIIKOJIE TOJIKHO 00ECIICUUTh!

- OCO3HAHME 3HAYEHUSI MATEMaTUKH B IOBCEHEBHOM KM3HH YEIOBEKA;

- (opmupoBaHue TNPEACTABIEHUH O COLUAIBHBIX, KYJIBTYPHBIX M HCTOPUYECKHUX
dakTopax CTaHOBJICHHS MaTEMAaTUYECKON HAYKU;

- (¢opmHupoBaHME TPEACTABICHUH O MaTeMaTHKE KaK YacTH OO0IIeYeI0BEYEeCKOM
KYJIBTYpPbI, YHUBEPCAJIbHOM S3bIKE HAyKH, IO3BOJIAIOLIEM OIUCHIBATH U H3y4yaTh pealibHbIC
IIPOLIECCHI U SIBJICHMUSL.

B pe3ynbrare wu3ydyeHus MareMaTUKU OOydarollMecs pa3BUBAIOT JIOTUYECKOE H
MaTEeMaTUYeCKOE MBIIJICHUE, I[I0JIy4aloT NPEACTaBICHHE O MaTEeMaTHUYECKUX MOJEIAX;
OBJIAJICBAIOT MAaTEMAaTUYECKUMHU PACCYXACHUAMHU; y4aTcsl MPUMEHATh MaTeMaTHYeCKHe 3HaHUs
IIPU pEeLICHUH Pa3IMYHBIX 33]a4 U OL[CHUBATh MOJIYYEHHbIE PE3YJIbTAaThl; OBIAEBAIOT YMEHUSIMU
pelieHus yueOHbIX 3a/1a4; Pa3BUBAIOT MATEMATHUECKYIO HHTYHUIIUIO.

O0mas xapakrepucTuKa yueOHOro npeamera

T'eomempus — onuH U3 BOXHEWIIUX KOMIIOHEHTOB MaTeMaTHYECKOTO 00pa3oBaHUS,
HEOOXOAUMBIA ISl MPUOOPETEHUS KOHKPETHBIX 3HAHWH O MPOCTPAHCTBE W IMPAKTHUECKH
3HAYUMBIX YMEHUH, (OPMUPOBAHUS S3bIKA OMHCAHUS OOBEKTOB OKPYXKAIOMIETO MHpaA, IS
pa3BUTHS TPOCTPAHCTBEHHOTO BOOOPAKEHUS M HMHTYWUIIUH, MaTEMAaTUYECKOH KYJIbTYpPBI, LIS
ACTETHYECKOT0 BOCHUTaHUS oOydaromuxcs. M3yueHue reoMeTpu BHOCHT BKJIAJ B pa3BUTHE
JIOTUYECKOT'0 MBIIUICHHS, B YOPMHUpPOBaHHE MOHATHUS 10KA3aTEIbCTBA.

OBnazneHue 00y4yaromMMHCS CUCTEMON I€OMETPUYECKUX 3HAaHUN U YMEHUN HEOOXOAUMO
B MTOBCE/IHEBHOM JKU3HU ISl U3YUCHHS] CMEKHBIX JUCLHUIUINH U IPOAOHKEHUS 00pa30BaHusl.

B xypce reometpun 7—9 Ki1accoB NpeacTaBiIeHbl CIEAYIOIINE COAEPKATEIbHbIE TUHUU:
«'eomerpuueckue ¢uryps», «OTHOmEHU», «V3MepeHus U BeIYMCICHU», «[ eomeTpuueckue
MOCTPOEHUD», «I'eomeTpruyeckue npeodpazoBaHus», «BeKTOpbl U KOOPAUHATHI Ha MJIOCKOCTHY.

B paMkax ykazaHHBIX CO/IE€pKaTeNbHBIX JIUHUN pPelIatoTcs ClIeAYIOINe 3a1auu:

- pa3BHUBAIOTCS NPEJCTABICHUS O TEOMETPUU KaK HayKe; 00 MCTOpUM BOSHUKHOBEHHUS F€OMETPHUH
Kak T[puMepa HayKd, TIepBbleé NpoOJeMbl KOTOPOil ObUIM TOCTaBlIEHBI MPAKTUYECKOH
JIeSTeTLHOCTBIO YeJIOBeKa (Hapumep, 3eMiieMepue);
- (OpMUPYIOTCS 3HAHUS YYaIIUXCS O F€OMETPUYECKUX OOBEKTaX M UX CBOWCTBaX, (Gopmynax
BBIYUCIICHHSI TEOMETPUIECKHUX BEITMYNH;
- (hOpMUPYIOTCS HABBIKHM [TOCTPOEHUS U U3MEPEHUS] TEOMETPUUECKUX (PUTYp, PELICHUS 3aa4;
- pa3BUBAETCS JIOIMUECKOE MBILUIEHUE, BOOOpaXKeHNE, MaTEMaTHUECKUN A3bIK U JP.

Onucanue Mecta y4e0HOro npeaMera B y4eOHOM IIaHe

VYueOubiii npeamer «I['eomerpusi» BXOIUT B NpeAMETHYIO oOnacth «Maremaruka u
uHpOpMaTUKay, ABJsETCs 00s3aTENIbHBIM I N3ydeHus B 7-9 kinaccax. B yueOHOM 1utaHe Ha ero
M3Yy4€HHE OTBOJUTCS:

Kiacc YueOHsIit KonuuectBo KonuuectBo Htoro
peaMeT HEJIEIbHBIX YaCOB y4eOHBIX HEIeIb 3a y4eOHBIN TOT

7 Kiacc I'eomeTpus 2 34 68

8 Kiacc I'eomeTpus 2 34 68

9 kiacc I'eomeTpus 2 34 68

Bcero 3a 3 roga peanuzanuu nporpammel — 204 gaca.




JIn4HOCTHBIE, MeTanpeAMeTHbIE U NPeIMeTHbIe
pe3yJbTaThl 0CBOEHHS Y4eOHOro nmpeaMera

N3yuenne reomeTpuu o0OECHEUMBAET CIEAYIOLIME pPe3yiIbTaThl OCBOCHHUS OCHOBHOM
00pa30BaTeIbHON MPOrpamMMBl:
JUYHOCMHbIE:

1. T'OTOBHOCTh U CIIOCOOHOCTH OOYUAIOMIMXCSI K CAMOPA3BUTHIO U CaMOOOPA30BAHUIO HA
OCHOBE MOTHBALMM K OOYYEHHIO M IO3HAHHMIO; FOTOBHOCTb M CHOCOOHOCTh OCO3HAHHOMY
BBIOOPY M TIOCTPOCHUIO AajbHEWIIeH WHAWBUIYaJIbHOW TpPaeKTOpUH oOpa3oBaHus Ha 0Oasze
OPUEHTUPOBKU B MHpe npodeccuil 1 npodeccnoHaIbHbIX MIPEANOYTEHUH, C YIETOM YCTONUNBBIX
MO3HABATEJIbHBIX HHTEPECOB.

2. C¢opMUpOBaHHOCTh OTBETCTBEHHOIO OTHOLICHMS K YYEHUIO; YBaXXUTEIbHOI'O
OTHOIIEHHS K TPYAY.

3. CpopMUPOBAHHOCTH LIEIOCTHOI'O MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH H OOLIECTBEHHOW MPAKTUKH, YYUTHIBAIOIIETO COLHUAIBHOE,
KyJIBTYpHOE, S3bIKOBOE, TyXOBHOE MHOT000pa3ue COBPEMEHHOIO MUPA.

4. Oco3HaHHOE, YBXKUTEIBHOE U J1I00pOKETATENbHOE OTHOLIEHUE K JIPYTOMY UYE€JIOBEKY,
€ro MHEHUIO, MUPOBO33PEHUIO, KYJIbTYpPE, A3bIKY, Bepe, IPaXJIaHCKOW mo3uiuu. ['0TOBHOCTE U
CIOCOOHOCTh BECTH IHAJIOT C JAPYTUMH JIIOJbMH M JIOCTUTaTh B HEM B3aWMOIIOHMMAaHUS
(unentudukanus cebs Kak  IOJHOMPABHOTO  cyObekTa  OOIIeHHs, TOTOBHOCTh K
KOHCTPYHPOBaHHMIO 0o0pa3a mapTHepa IO JAHUAIOry, TOTOBHOCTh K KOHCTPYHPOBAHHIO 00pasa
JIOIYCTUMBIX CHOCOOOB JHajora, TOTOBHOCTh K KOHCTPYMPOBAHHUIO IIpolecca Juajora Kak
KOHBCHIIMOHUPOBAHUSI HMHTEPECOB, IMPOLEAYP, TOTOBHOCTh W CIIOCOOHOCTh K BEICHUIO
MIEPETOBOPOB).

5. OCBOGHHOCTH COIMAJBHBIX HOPM, IPABWJI TOBEACHUS, posieid U (HopM COLMATBHOM
KU3HH B IPYIIAxX U COOOLIECTBAX.

6. CchopMupOBaHHOCTH LIEHHOCTH 3/I0POBOI'0 M O€3011aCHOTr0 00paza )KU3HH.

7. Pa3BUTOCTh 3CTETUYECKOTO CO3HAHUSI YEepe3 OCBOCHHE XYHAO0KECTBEHHOTO HACIIEIHS
HaposoB Poccun u mMupa, TBOPUECKOW JEATEILHOCTH 3CTETUYECKOIo Xapakrepa (CrocoOHOCTh
OHUMATh ACTETUYECKOE, AMOIIMOHAIBHO-IIEHHOCTHOE BHJICHHE OKPYKAIOMIET0 MHpA;
CHOCOOHOCTh K SMOLIMOHATBHO-IIECHHOCTHOMY OCBOCHHIO MUPA, CAMOBBIPAXKEHUIO U OpPUEHTALUU
B XyJIO’)KECTBEHHOM M HPAaBCTBEHHOM IMPOCTPAHCTBE KYJIbTYPbI; YBOKEHHE K HCTOPHH KYIbTYPHI
cBoero OteuecTBa, BBIPAXEHHOW B TOM 4YHCI€ B IOHMMAaHUM KpacoThl UEJIOBEKa;
c(OPMHUPOBAHHOCTh AKTHBHOTO OTHOIICHUS K TPAIWIUAM XYHIO0)KECTBEHHOW KYJIBTYPHI Kak
CMBICJIOBOM, 3CTETUYECKON U IMUHOCTHO-3HAYMMOM LIEHHOCTH).

8.  CdopMuUpOBaHHOCTb OCHOB JKOJIOTMYECKOM  KYJIbTYphl, COOTBETCTBYIOLIEH
COBPEMEHHOMY YPOBHIO 3KOJOTMUECKOTO MBILIICHHS.

Memanpeomemnmvie

MesknpeaMeTHbIe NOHATHSA

OOyuaronmecs: yCOBEpIICHCTBYIOT TPUOOPETEHHBIE HAa IEPBOM YPOBHE HABBIKHM PadOTHI
¢ uHdopmanueil n nonoiaHAT uX. OHU cMOTyT paboTaTh C TEKCTaMH, MpPeoOpa3oBHIBaTH U
UHTEPIPETHPOBATH COACPIKAIYIOCS B HIX HH(POPMAIUIO, B TOM YHCJIE:

* CUCTEMaTH3UpPOBaTh, COMOCTABIATh, aHAJIU3UPOBATh, 0000IIATh U HHTEPIPETUPOBATH
UHPOPMAIINIO, COAECPIKATYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTAX;

* BBIIEIATh TJABHYI0O M M30BITOUHYIO HMH(GOpPMAILMIO, BBIOJHATH  CMBICIOBOE
CBEPTHIBAHUE BBIACIEHHBIX (PAKTOB, MBICIEH; IPEACTABIATh HHPOPMAIUIO B CXKATOM CIOBECHOMN
¢dopme (B Buje IMiaHa WIM TE3UCOB) U B HAIISIHO-CUMBOJHYECKOH (opme (B Buae Tabnmil,
rpadU4ecKux CXeM M Juarpamm, KapT TOHSATHA — KOHIENTYAIBHBIX IHArpaMM, OMOPHBIX
KOHCIIEKTOB);

* 3aIIOJTHATH U JOMOJHATH TaOJIHIIBI, CXEMBI, IHATPaMMBbl, TEKCTHI.

OOyuaronyecs MPpUOOPETYT ONBIT MPOEKTHON eATeJbHOCTH Kak 0co0oi (opMbl
yaeOHOM paboThl, CHOCOOCTBYIOIIEH BOCIUTAHUIO CAMOCTOSITEIIBHOCTH, WHUIIMATUBHOCTH,
OTBETCTBEHHOCTH, TMOBBIIICHUIO MOTUBALMHU U 3(PPEKTUBHOCTH YU€OHOH NeATeNbHOCTH; B XO/€



peanu3aly HUCXOAHOTO 3aMbICiIa HAa MPAKTUYECKOM YPOBHE OBIIAZCIOT YMEHHMEM BBIOMpPATh
aJIeKBaTHbIE CTOSIIEH 3ajaue CpelCcTBa, NMPUHUMATh PELICHMs, B TOM YHUCIE U B CUTyalUAX
HeonpenenéHHocTH. OHM  TOMydaT BO3MOXHOCTh Pa3BUTh CIHOCOOHOCTH K pa3paboTke
HECKOJIbKMX BAapUaHTOB pELIEHUH, K TOUCKY HECTaHIApTHBIX pPELIeHUH, IOHUCKY U
OCYILIECTBIICHUIO HAN0O0JIee IPUEMIIEMOTO PEIICHHUS.

B cootBerctBum ®I'OC OOO BBIIEISAIOTCS TPU TPYIIBI YHUBEPCATBHBIX YYCOHBIX
JEHCTBUI: peryisiTUBHbBIC, [I03HABATEIbHbIE, KOMMYHUKATHBHBbIE.

PeryasituBubie YVY /|

1. VYmMeHue caMOCTOATENBHO ONPENENATh eI 00y4eHHs, CTaBUTh U (HOpMyIHpOBaTh
HOBBIE 33/1a4M B yyeOe U II03HAaBaTEJIbHON IesTeIbHOCTH, pa3BUBAaTh MOTHBBI U HHTEPECHI CBOEH
MO3HABATENIBHON JeaTeTbHOCTH. OOyJaONUACs CMOXKET:

® aHAJIM3MPOBATh CYILECTBYIOLIME M IUIAHUPOBaTh Oyxaymue oOpa3oBaTelbHbIE
pe3ysbTaThl;

¢ yIeHTH(PUIUPOBATH COOCTBEHHBIE MTPOOIEMBI M OTNPEACIATH TTIABHYIO TPOOIEMY;

® BBIJBUTaTh BEPCUU PEIICHUS MPOoOJieMbl, (OPMYIUPOBATH THIIOTE3bI, IPEIBOCXHUILATH
KOHEUHBIN pe3ysbTarT;

® CTaBUTh LIEJIb JEATEILHOCTH HAa OCHOBE OIPEEIEHHON MPOOIeMbl U CYIIECTBYIOIUX
BO3MOKHOCTEH;

e (opMynupoBaTh y4yeOHbIE 3aJaud KakK IIard JOCTUXKEHHS IOCTAaBJICHHOW LIeJIU
JeSITEIIbHOCTH;

e 00OCHOBBIBaTh LIEJEBbIE OPHUEHTHUPbl M MPUOPUTETHl CCHUIKAMH Ha LIEHHOCTH,
yKa3bIBasi 1 00OCHOBBIBAs JIOTUUYECKYIO MOCIEI0BATEIbHOCTD 111arOB.

2. YMeHHME caMOCTOATENbHO IUIAHUPOBATh IYTH AOCTHIKEHHs IeNeil, B TOM 4YHcie
IbTEpPHATHBHBIE, OCO3HAHHO BBIOMpATh Hanbosee 3((heKTUBHBIC CLIOCOOBI pelIeHus y4eOHbIX U
IIO3HABATENBHBIX 3a/1a4. OOyydaroUuics CMOXKET:

e omnpenensaTh HEoOXOAUMbIE JAEWCTBHUE(S) B  COOTBETCTBUM €  y4yeOHOH U
MI03HABATEJIbHOM 3a7aueil U COCTABJIATH AITOPUTM UX BBIIIOJIHEHUS;

e 00OCHOBBIBaTh U OCYIIECTBISTH BbIOOP Haubonee 3p(HEeKTUBHBIX CIIOCOOOB PELICHUS
y4eOHBIX U N03HaBaTEIbHbIX 33J1ay;

® OMpeAensiTh/HaXOqUuTh, B TOM YHUCJIE W3 NPEUIOKEHHBIX BAapUAHTOB, YCJIOBMS IS
BBITNIOJHEHUS Y4eOHOM 1 O3HABATEJIbHOM 3aa4u;

® BBICTpauBaTh XMU3HCHHbIE IUIAaHBI HAa KPaTKOCpOUYHOe Oynyiiee (3asBiATH LEJIEBbIE
OpPUEHTHUPBI, CTABUTh a/IEKBaTHBIE UM 33/1a4M U IpeJylaraTh JeiCcTBUsA, yKa3biBas U 00OCHOBBIBAs
JIOTUYECKYIO MOCIIEI0BATEILHOCTD 1IaroB);

e BbHIOMpaTb U3  NPEAJIOKEHHBIX  BapUAaHTOB M CaMOCTOSATENIHO  HCKaTb
CpeACTBa/pecypchl Ui PELICHUs 3a0a4l/T0CTHKEHNS LEeIH;

® COCTaBIATh IIJIaH pelIeHUs NpoOseMbl (BBIIOJIHEHUS TMPOEKTa, IPOBEACHUS
MCCIIEI0BAHUS);

® OMpeAeNnsaTh NOTEHIMAIbHBIE 3aTPYAHEHUS NIPU PEIICHNN Y4eOHOM U Mo3HaBaTEeNIbHOM
3a/la4i U HaXOJUTh CPEACTBA JUISl UX YCTPAHEHUS;

® ONUCHIBATH CBOW ONBIT, OQOpPMISS ero i MepeJadyd JIpyruM JIOASM B BUJE
TEXHOJIOTHH PELICHUs MPAKTUYECKHUX 3a]a4 OIPEEIIEHHOTO KIacca;

® IUIAHUPOBaTb U KOPPEKTHPOBaTb CBOIO HMHJMBHUIYaJbHYIO 00pa30BaTEIbHYIO
TPaeKTOPHIO.

3. YMeHHME COOTHOCHTH CBOM JIEHCTBHA C IJIAHUPYEMBIMH  pe3yJbTaTaMi,
OCYIIECTBIISITh KOHTPOJIb CBOEH JIEATEIbHOCTHU B MPOLIECCE JOCTHKEHUS pe3yibTaTa, ONpelesTh
CHocoObl JICUCTBUI B paMKax MPEUIOKEHHBIX YCIOBUH M TpeOOBaHUM, KOPPEKTUPOBATH CBOU
JENCTBUS B COOTBETCTBUM C U3MEHSOIIEHC s cuTyarueil. O0yJyarouuiicss CMOXKeT:

® OMNpEeAensATh COBMECTHO C IIEIaroroM M CBEPCTHUKAMHU KPUTEPUU ILIAHUPYEMBIX
pe3yJIbTaTOB U KPUTEPHU OLIEHKU CBOEH yUeOHOMU JeATeIbHOCTH;

e CHCTeMaTH3HpoBaTh (B TOM 4Hcie BbIOWpaTb MPUOPUTETHBIE) KPUTEPUU
IUTAHUPYEMBIX PE3YJIbTaTOB U OIICHKU CBOEU JeSITEIbHOCTH;



e 0oTOMpaTh HMHCTPYMEHTHI JIi OLCHUBAHUS CBOCH JESATEIBHOCTH, OCYLIECTBIIATH
CaMOKOHTPOJIb CBOCH JESTEILHOCTH B PAMKaX MPEJI0KEHHBIX YCIOBHH U TpeOOBaHMIA;

® OLCHUBATH CBOK JEATEIBHOCTb, AapPryMEHTUPYS NPHYMHBI JIOCTHKEHUS WU
OTCYTCTBHSI INIAHUPYEMOTO PE3yJIbTATa;

® HAXOOUTh JIOCTATOYHBIC CPEICTBA JJS BBINOJHEHHWS Y4E€OHBIX JCHCTBHHA B
U3MEHSIOMICHCS CUTYallul W/WIH IPU OTCYTCTBUH IJIAHUPYEMOT'O Pe3yJibTaTa;

e paboTasg MO CBOEMY IUIaHY, BHOCUTb KOPPEKTHBBI B TEKYIIYIO JEATEIbHOCTh Ha
OCHOBE aHaJIM3a WM3MEHEHHMM CUTyallMu I TOJIyYEHHMs 3aIUIAaHMPOBAHHBIX XapaKTEPHUCTHUK
IPOAYKTa/pe3ynbTara;

® VYCTaHABIMBATh CBA3b MEXAY [OJYyYEHHBIMU XapaKTEpPUCTUKAaMU MPOAYKTa U
XapaKTEepUCTUKAaMU IIpoliecca JESATENIbHOCTH U 10 3aBEpPLICHUM JEATEIbHOCTH IIpe/sararb
M3MEHEHUE XApAaKTEPUCTUK MpoLecca AJIs MOIYyYEHHUs YIYUIIEHHbIX XapaKTepPUCTUK MPOAYKTa;

® CBEpATh CBOM JCUCTBUS C IETbI0 M, MPH HEOOXOJUMOCTH, HCIPABIATH OIIUOKH
CaMOCTOSITENILHO.

4. VYMeHHE OLICHMBATh MPABWJIBHOCTH BBINOJHEHHUS y4eOHOW 3amauu, COOCTBEHHBIC
BO3MOXHOCTH €€ perieHusi. O0yqaromuics: CMOXeT:

® OMNpeAensiTh KPUTEPUHU MPaBUIBLHOCTU (KOPPEKTHOCTH ) BBIIIOJIHEHUS YUeOHOU 3a1a4H;

® aHAIM3UPOBATh U OOOCHOBBIBATH IMPUMEHEHHE COOTBETCTBYIOLIETO HHCTPYMEHTAPHS
JUTSI BBITIOJTHEHUST y4eOHOM 3a71a4u;

e CcBOOOJHO I0JIb30BATHCA BBIPAOOTAHHBIMU KPUTEPUSIMH OLIEHKM M CaMOOLIEHKH,
UCXO/S U3 LIEJIM M UMEIOILUXCS CPECTB, pa3iinyas pe3yabTaT U ClIOCOObI ACHCTBHUIA;

® OIICHUBATh MPOAYKT CBOEH [EATENbHOCTH IO 3aJaHHBIM H/HIW CaMOCTOSITEIbHO
ONpEIETICHHBIM KPUTEPHUSIM B COOTBETCTBUHU C LIEJIbIO ACSITEIbHOCTH;

e 00OCHOBBIBAaTh JIOCTHKMUMOCTb IIETT BRIOPAHHBIM CITIOCOOOM Ha OCHOBE OILIEHKH CBOUX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHELIIHUX PECYPCOB;

e (¢ukcupoBaTb W AaHATU3UPOBATh JAHUHAMHKY COOCTBEHHBIX 0O0Opa30BaTEIbHBIX
pe3yJbTaToB.

5. Bmagenue ocHOBaMH CaMOKOHTPOJIS, CAMOOIICHKH, TMPUHATHS pEIICHUH U
OCYIIECTBJIEHUSI OCO3HAHHOTO BHIOOpA B yueOHOM U Mo3HaBaTeabHON. OOyJaronuics CMOXKET:

e HaOmoJaTh MW aHATU3UPOBaTh COOCTBEHHYIO Y4YeOHYHO M  IO3HaBaTeNbHYIO
JeSITeIbHOCTD U AEATENBHOCTh APYIHX 00yJaroIuXxcs B MpoLecce B3aMMOIPOBEPKH;

® COOTHOCHUTh  peajbHble M  IUIAHUPYEMbIE  pE3yJbTaThl  MHAUBUAYAJIbHOMN
00pa30BaTeNbHON 1€ATEIbHOCTH U JIE1aTh BHIBOJIBI;

® [PUHHUMATH PEIIeHUE B yUeOHOH CUTYyalluu U HECTH 3a HETO OTBETCTBEHHOCTb;

® CaMOCTOSITEJIbHO ONPENENATh IPUUMHBI CBOETO yCIEXa WM HEyCleXa M HaxXOJUTb
CHoCcoOBI BBIXOJIa U3 CUTYAI[MH HEYyCIeXa;

® DPETPOCIEKTUBHO OIpPENEesTh, KaKhe JACUCTBUS MO PEHICHUIO y4eOHOW 3adaud WU
napaMerpbl 3TUX JEWCTBUH MPUBEIM K IIOJYYEHHUIO HMEIOLIErocss MpoaAyKTa Yy4deOHOM
JESTEILHOCTH;

® JIEMOHCTPUPOBATh MPHUEMBI PETYISIIUKU MCUXO(U3HOIOTHUYECKUX/ 3MOLUOHAIBHBIX
COCTOAHUM  ans  JocTiwkeHuss d3¢pdekra ycrmokoeHus (YCTpaHEHHMs  SMOLMOHAIBHOMN
HaIpsKEHHOCTH), d(dexTa BoccTaHOBIEHUsT (OCIIa0IeHUsI TIPOSIBJICHUN yToMieHus), dddexra
AKTUBU3AIMH (TIOBBIILIEHHS ICUXO(PU3UOIOTHUECKON PEaKTUBHOCTH).

ITo3naBartenbHbie YY /|

6. VYMeHue ompenensaTh MOHATHA, CO3[aBaTbh OOOOIIEHUS, yCTAaHABIMBATh AHAJIOTHUH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITEILHO BHIOMPATh OCHOBAHHS W KPUTEPUH JUIsS KIACCH(pUKALUY,
YCTaHaBIMBAaTh MPUYUHHO-CIE/ICTBEHHBIE CBSI3H, CTPOUTH JIOTHYECKOE  PpacCyKIeHHeE,
yMO3aKJItoueHue (MHIyKTUBHOE, IEAYKTUBHOE, 10 aHAJIOTUH) U JIeNaTh BbIBOABI. OOyuaronmiics
CMOXKeT:

e 10AOUpPAaTH CIIOBA, COMOAYMHEHHbIE KIIIOUEBOMY CIIOBY, ONPEEISAIONINE €ro MPU3HAKH
7 CBOMCTBA;

e BBHICTpaMBaTh JIOTMUECKYIO IENIOYKY, COCTOSILIYH0 M3 KIIOUEBOrO CJoBa U



COIOTYMHEHHBIX EMY CJIOB;

® BBIICHATh OOWMH NPU3HAK [BYX WM HECKOJBKUX MPEIMETOB WM SBICHUH H
OOBSICHATH UX CXOJICTBO;

e O0BEAMHATH MPEAMETHl M SBICHUS B TPYNIBl [0 OINPEAEICHHBIM IPU3HAKAM,
CpaBHUBATh, KJIaCCU()UIIUPOBATH U 0000IIATh (PAKTHI U SBICHHUS;

® BBIJEIATH SIBJICHUE U3 OOIIEro psjia IPYrux sIBICHUI;

® OIpeneNsiTh OOCTOATENbCTBA, KOTOpPbIE INPEALIECTBOBAIN BO3HUKHOBEHUIO CBSI3H
MEXIY SABICHUSMH, U3 3TUX OOCTOSITENbCTB BBIAEIATH ONpPENEIAONIMe, CHOCOOHBIE OBITh
NPUYHHOMN TAaHHOTO SIBIICHUS, BBISIBIIATH IPUYMHBI U CIICICTBUS SIBICHUIA,

® CTPOUTh pacCyKICHHE OT OOIIMX 3aKOHOMEPHOCTEH K YacTHBIM SIBJIEHUSIM U OT
YaCTHBIX SBJICHHUH K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTh PAcCy)XJIEHHE Ha OCHOBE CPaBHEHHs INPEIMETOB U SIBJIECHUH, BBIAEISS NPU
9TOM 00IlME NPU3HAKY;

® U3Jarath MOJYYCHHYI0 HH()OPMALMIO, MHTEPIPETUPYS €€ B KOHTEKCTE peIIaeMoii
3a]1a4u;

® CaMOCTOSITEJIBHO YyKa3blBaTh Ha HH(MOpMAIMIO, HYXKAAOLYIOCS B IPOBEPKE,
Ipeiarath ¥ NpUMEHATh CII0CO0 MPOBEPKH JJOCTOBEPHOCTH MH(POPMALINY;

e BepOATM30BATh IMOIMOHAIBHOE BIIEYATICHUE, OKa3aHHOE Ha HETO HCTOYHHKOM;

® OOBACHATH SIBIICHHS, TIPOLIECCHI, CBSI3M M OTHOIICHHS, BBIABISIEMBIE B XOJe
MIO3HABATEJILHON U UCCIIE0BATEIbCKOM AEATENbHOCTU (IPUBOJUTH OOBSICHEHHE C U3MEHEHHEM
(dopMbl NIpesicTaBIeHUs; OOBACHATD, JETATU3UPYs WK 000011ast; OObICHAThH C 33JaHHOM TOUYKU
3peHus);

® BBIBIATH M Ha3blBaTh NPUYMHBI COOBITHS, SIBICHHS, B TOM 4YHCJIE BO3MOXHbBIE
/Haubosiee  BEpOSITHbIE  NPUYMHBI, BO3MOXKHBIE  IOCIEACTBHMS  3aJlaHHOM  MPUYUHBL,
CaMOCTOSITENIFHO OCYIIECTBIISASA TPUYNHHO-CIICICTBCHHBII aHAIN3;

e JeNaTh BBIBOJ HA OCHOBE KPUTMYECKOI'O aHalU3a pa3HbIX TOYEK 3peHus,
MOJTBEPKIaTh BBIBOA COOCTBEHHOH apryMeHTalWedl WJIM CaMOCTOATENBHO TOJTYYeHHBIMU
JTAHHBIMU.

7. YMmeHue co3naBarh, MPUMEHATh U MPEOOPA30BBIBATH 3HAKH M CUMBOJIBI, MOJICIU H
CXEMBI IS pelIeHUs1 y4eOHBIX U MO3HABATENbHbIX 331a4. O0yJaroLuiics CMOXKET:

e 0003HAa4YaTh CHMBOJIOM H 3HAKOM IIPEIMET H/WJIH SBJICHHE;

® ONpENeIATh JIOTHYECKHE CBSI3W MEXIY NMpeIMeTaMu W/WIIM SBICHUSMH, 0003HAYaTh
JTAaHHBIE JIOTHYECKHUE CBS3H C TIOMOIIBIO 3HAKOB B CXEME;

e co3JaBaTh a0CTPAKTHBIN WM peabHbIM 00pa3 npeaMeTa U/nin sSBICHHUS;

® CTPOUTh MOJEJH/CXEMY Ha OCHOBE YCIIOBHH 3aJjaun /UK criocoda ee pelieHus;

e co3JaBaTh BepOaibHbIE, BEIECTBEHHbIE U MH(POPMAILMOHHBIE MOJIENN C BbIJICIIEHUEM
CYIIECTBEHHBIX XapaKTePUCTUK OOBEKTa Il ONpeAeieHUs crocoba pemeHus 3aaayd B
COOTBETCTBUU C CUTYalUEH;

e 1peoOpa3oBBIBATE MOJICNM C LENbIO BBIABICHHUS OOLIMX 3aKOHOB, OMPEAEISAIOIINX
JAHHYIO TIPEIMETHYIO 00J1aCTh;

® [IEPEeBOJUTHh CIOXKHYIO IO COCTaBy (MHOTOAcleKTHYI) HH(OpMaluo U3
rpa¢pu4eckoro MM (GOpMaIM30BAHHOTO (CHMBOJIBHOTO) MPEACTAaBICHUS B TEKCTOBOE, U
Hao000poT;

® CTPOUTH CXEMY, AJITOPUTM JACUCTBUS, UCIIPABIATH UM BOCCTAHABIMBATH HEM3BECTHBIM
paHee aJrOpuTM Ha OCHOBE HMEIOIIErocs 3HAaHUSA 00 0OBEKTe, K KOTOPOMY HpPHUMEHSETCS
ITOPHUTM;

® CTPOUTH JI0KA3aTeIbCTBO: MPSIMOE, KOCBEHHOE, OT IIPOTUBHOTO;

® aHAIM3UPOBATH/Pe(IIEKCUPOBATH OIBIT Pa3padOTKU U peau3alii y4eOHOro MpoeKTa,
UCCIIeIOBaHUs (TEOPETUYECKOT0, 3MIIMPUYECKOr0) Ha OCHOBE MPEUIOKEHHOW MpoOIeMHOM
CHUTYAaIlUH, TIOCTABJICHHOH IIEJIM W/WJIN 33aHHBIX KPUTEPUEB OLIEHKH MPOIYKTa/pe3yibTaTa.

8. CwmbicnoBoe ureHne. OOyJaromuiics CMOXKET:



® HAXOOUTh B TeKcTe Tpedyemyro HMH(opMaIuio (B COOTBETCTBHM C LEISIMH CBOEH
JIeSITEIILHOCTH );

® OpHEHTHPOBATbCS B COACPKAHMM TEKCTa, IMTOHMMATh LEJIOCTHBIM CMBICI TEKCTa,
CTPYKTYpUPOBATh TEKCT;

® YCTaHaBIHMBAThb B3aMMOCBSI3b OMMCAHHBIX B TEKCTE COOBITUH, SIBIICHUH, IPOIIECCOB;

® pPE3IOMUPOBATH INIABHYIO UJIEI0 TEKCTA;

® 1IpeoOpazOBbIBATh TEKCT, IIEPEBOS» €r0 B IPYI'YI0O MOAAIbHOCTb, UHTEPIPETUPOBATH
TEKCT (HEXYIO’KECTBEHHbIM — y4eOHbIH, Hay4yHO-IIOMYJISAPHbIM, HHPOPMALMOHHBIH, TEKCT non-
fiction);

® KPUTUYECKU OLIEHUBATh COJAEpkaHUE U (POpMy TeKCTa.

9. ®opmupoBaHHE U PA3BUTHUE 3KOJIOIMUYECKOI'O MBIIIJICHUS, YMEHHE IIPUMEHSATh €ro B
MIO3HABATEIIbHOW, ~KOMMYHUKAaTUBHOW, COLMAIBHOW MpakTHKE U  OpodecCHOHATBHON
opueHTanuu. OOYyJarOIINICS CMOXKET:

® OIpeAesATh CBOE OTHOUIEHUE K IPUPOJHON CPELE;

® aHAIM3UPOBATH BIIMSHUE OSKOJOTMUYECKUX (AKTOPOB HA Cpeay OOHMTaHUS >KUBBIX
OpraHU3MOB;

® IIPOBOAMTH IPUUMHHBIA U BEPOSATHOCTHBIN aHAIN3 DKOJIOTUYECKUX CUTYALIH;

® [IPOTHO3MPOBATH M3MEHEHUs CHUTyallud IPU CMEHE JeHcTBUsA OJHOro (hakropa Ha
neiictBue pyroro Gpaxkropa;

® pPACHpPOCTPaHSITh 3KOJOTMYECKHE 3HAHUS U y4acTBOBaTh B NMPAKTUYECKUX J€lax IO
3alUTE OKPYKAIOLIEH cpenbl;

® BBIpAXKaTh CBOE OTHOILIEHUE K IIPUPOJIC Yepe3 MOJEIH, IPOEKTHbIE PAOOTHI.

10. Pa3BuTHe MOTHBALIMU K OBJIAZICHUIO KYJIBTYPON aKTUBHOI'O UCIIOJIb30BAHUS CIIOBapei
U JIPYTUX ITOUCKOBBIX cucTeM. O0yJaromuics CMOXKeT:

® OIpeAesaTh HEOOXOAUMbIE KIHOUYEBbIE TIOUCKOBBIE CJIOBA U 3alPOCHI;

® OCYILECTBIATh B3aUMOJAEHCTBHE C 3JIEKTPOHHBIMH IOMCKOBBIMH CHCTEMaMH,
CIIOBapsIMU;

e (QopMupoBaTh MHOXECTBEHHYIO BBIOOPKY M3 TIOMCKOBBIX HCTOYHMKOB JUIs
00BEKTUBM3ALIUY PE3YJIbTaTOB MIOUCKA;

® COOTHOCHUTH IIOJTyYEHHBIE PE3YJIbTAThl IOUCKA CO CBOEH JESITENbHOCTHIO.

KommyHnukatusubie YY /|

11.  VYmeHue oOpraHu3oBbIBaTh Y4eOHOE€ COTPYIHHYECTBO M  COBMECTHYIO
JESTENIbHOCTh C YYUTENIEM M CBEPCTHUKAMHU; pabOTaTh MHIMBUAYAIbHO U B TPYIIE: HAXOAUTH
olmiee pemieHue W paspemarb KOH(JIUKTHI HAa OCHOBE COIVIACOBAHUS MO3UIUM U ydeTa
MHTEpEcOB; (OPMYyJIMPOBaTh, apryMEHTUPOBAaThb M OTCTauBaTh cBoe MHeHue. OOyuarouuiics
CMOJKET:

— ONpEeaeNsITh BO3MOXHBIE POJIM B COBMECTHOM JESTEIbHOCTH;

— WrpaTth ONPEENIEHHYIO POJIb B COBMECTHOM JI€ATEIbHOCTH;

— IpPUHUMATh MO3UIUI0 COOECEeHHKA, MOHUMAs MO3UIUI0 JPYroro, pasjinyarb B €ro
peuu: MHEHHue (TOUKY 3pEHHsi), J0Ka3aTelbCTBO (ApryMEHTHI), (DaKThl; THIOTE3bl, aKCHOMBI,
TEOpUU;

— OIpeneNnsaTh CBOU JIEHCTBUSA M AECUCTBUS MapTHEPA, KOTOpBIE CIOCOOCTBOBAIM WM
IPEMSTCTBOBAIN NPOYKTUBHOW KOMMYHHKAIIUH;

— CTpPOUTH TO3UTHUBHBIE OTHOLIEHUS B Ipolecce Yy4eOHOM U IO3HaBaTEIbHOU
JeSITEIbHOCTH;

— KOPPEKTHO U apryMEHTUPOBAHHO OTCTauBaTh CBOIO TOUKY 3pEHUS, B IUCKYCCUH YMETh
BBIJIBUTaTh KOHTPApryMEHTHI, MepedpasupoBaTh CBOIO MbICIb (BIaJeHHE MEXaHU3MOM
HKBUBAJICHTHBIX 3aMEH);

— KPUTHYECKH OTHOCUTBHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IpPU3HABaTh
OLIMOO0YHOCTh CBOEIO MHEHUS (€CJIM OHO TAaKOBO) M KOPPEKTUPOBATH €r0;

— TMpeajiarath albTepHATUBHOE PELIEHUE B KOH(QIUKTHON CUTYaIUH;



— BBIIEJATH OOIIYIO TOUKY 3PEHUS B IUCKYCCHUH;

— JIOTOBapMBaThCS O IMpaBHJIaX M BONPOCAaX Uil OOCYXIEHHS B COOTBETCTBHH C
IOCTaBJICHHOM NIepe]| TPYIIION 3a1a4eil;

— OpraHu30BbIBaTh y4eOHOE B3aMMOJCHCTBHE B TpyIe (OmpeneisTh OO0IIue Ienu,
pacnpeensiTh POy, JOroOBapyuBaThCs APYT C APYTOM H T. 11.);

— YCTpaHATh B paMKax Juajora pas3pblBbl B KOMMYHHUKAIMH, OOYCIOBIICHHBIE
HETMOHMMAaHUEM/HETIPUATHEM CO CTOPOHBI coOeceqHHMKa 3agaud, (OpMBI WM COAEpIKaHUS
J1anora.

12. YmMeHue OCO3HAHHO MCHOJIB30BATH PEUYEBHIC CPEJCTBA B COOTBETCTBUH C 3aJayei
KOMMYHHKAIIUH ISl BBIPAKEHUSI CBOUX YYBCTB, MbICIIEH M MOTpeOHOCTEN s MIIaHUPOBAHUS U
pEeryJiliui CBOEU JESATEIbHOCTH; BJIAJICHUE YCTHOM M MHUCBMEHHOW PEYBI0, MOHOJIOTMYECKOU
KOHTEKCTHOM peubto. O0yJaromunics CMOXKET:

e ompeneniTh 337adyy KOMMYHHMKAllUM M B COOTBETCTBHM C HEW OTOMpaTh peueBbie
CpE/CTBa;

e 0TOMpaTh M MCIOIB30BATh PEUEBBIC CPEACTBA B IMPOIECCE KOMMYHHUKAIMH C APYTUMH
JIOJbMU (JIMAJIOT B Iape, B MaJIOi IpyMIe U T. [1.);

® MpEACTaBIsATh B YCTHOW HIJIM NMHCbMEHHON (opme pa3BepHYTHI IUIaH COOCTBEHHOMU
JIeATEIbHOCTH;

e coOmonaTh HOPMBI MYOJUYHOH pedd, pErJIaMeHT B MOHOJOI€ M JUCKYCCHH B
COOTBETCTBUU C KOMMYHUKAaTUBHOM 3a/1a4ei;

®  BBICKa3bIBaTh U 0OOCHOBBIBATH MHEHHE (CYX/ICHHE) U 3allpallliBaTh MHEHHE MapTHEpa B
paMKax Juanora;

e [IPUHUMATh PELICHHUE B XOJIE€ IMajora U COrjaacoBbIBaTh €ro ¢ COOECETHUKOM;

e  CO3[aBaTh IMCbMEHHbBIE «KJIUIIUPOBAHHBIE» U OPUTHMHAIIBHBIE TEKCTHI C UCIIOIb30BAaHUEM
HEOOXOUMBIX PEUYEBBIX CPE/CTB;

®  CIOJIb30BaTh BepOalbHBbIE CpPEACTBA (CPEACTBA JIOTUYECKOM CBS3HM) AJIsi BBIACICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

®  JCIOJIb30BaTh HeBepOaIbHbIE cpencTaa W HarJsIIHbIE Marepuabl,
MOJITOTOBJICHHBIE/OTOOpAHHBIE TIOJT PYKOBOJICTBOM YUHTEIIS;

e  JleNaTh OLCHOYHBIN BBIBOJI O IOCTHKEHUU 1€ KOMMYHHKAI[UN HETIOCPEICTBEHHO 10CIIE
3aBepUICHUS] KOMMYHUKATUBHOIO KOHTaKTa U 0OOCHOBBIBATH €TO.

13.  ®opmupoBaHMEe U pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCIOJIb30BaHUS
MH(}OPMaLlMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (nanee — MKT). OGyuaronuiicss CMOXeT:

® [IeJICHANIPABICHHO MCKATh M UCHOJb30BAaTh MH(DOPMAIMOHHBIE PECypChbl, HEOOXOAUMBIE
JUIS pelleHns: y4eOHBIX M MPAaKTUYEeCKHX 3a/1a4 ¢ momouisio cpeacts UKT;

e BbHIOMpaTh, CTPOUTH U UCIOJB30BaTh aJCKBATHYI0 HH(GOPMAIMOHHYIO MOJAENb MJIs
nepesayd CBOMX MBICIEH CpeicTBaMU €CTECTBEHHBIX U (POPMaJIbHBIX SI3bIKOB B COOTBETCTBUU C
YCJIOBUSIMU KOMMYHUKAIUU;

e BBIIEIATh MH(GOPMALMOHHBIA acleKT 3aJayd, ONEepUPOBATH JAHHBIMM, HCIOJIb30BaTh
MOJIeJIb PELIeHUs 3a/1a4U;

® JCMOJBb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHUU (BKJIIOYas BBHIOOp aJEeKBAaTHBIX 3ajaue
MHCTPYMEHTAJIBHBIX  MPOTrPaMMHO-AaNMapaTHBIX CPEJICTB M  CEPBHUCOB) JUId  pELICHUS
WH(OPMALIMOHHBIX M KOMMYHHMKAIIMOHHBIX Y4eOHBIX 3aJad, B TOM 4YHUCIIE: BBIYUCIICHUE,
HalMcaHue JOKJIaI0B, pedepaToB, CO3JaHUE MPE3eHTAUi U JIp.;

® CIIOJIb30BaTh HH(POPMAIIHIO C YIETOM ITHUECKUX U NMPABOBBIX HOPM;

e co3laBaTh HMH(OPMAIMOHHBIE PECYpPChl PA3HOTO THMA M s Pa3HBIX ayJUTOPUH,
co0uro1aTh HH(GOPMAIIMOHHYIO TUTHEHY U TMpaBUia MHPOPMALIMOHHONW O€30MaCHOCTH.

npeomemmole.

® HUMETh INPEICTABIECHUS O MATEMAaTHKE KaK O METOJ€ IO3HaHUS JEHCTBUTEIBHOCTH,
MO3BOJIAIOIIEM ONMCHIBATh U U3ydaTh PEAJIbHBIE MIPOLIECCHI U SBIICHUS;



e pabotarb ¢ Yy4YeOHBIM MaTEMaTHYECKUM TEKCTOM (aHAJIM3UpPOBATh, H3BICKATh
HEOOXO0IMMYI0 WH(OpPMAIHIO), TOYHO M TPAMOTHO BBIPa)KaTh CBOM MBICIH C NPHUMEHEHUEM
MaTeMaTH4YeCKONH TEPMHHOJIOIUM M CHMBOJIMKH, HPOBOIUTH KJIACCU(HUKAIMU, JIOTHYCCKHE
000CHOBaHHS, 10KA3aTeIbCTBA MATEMATUUCCKIX YTBEPIKICHUII,

® BJIAJICTh FCOMETPHUYCCKUM SI3BIKOM; PA3BHTHE YMEHHUS HCIOJIB30BATh €rO JUIS ONMUCAHHS
IPEIMETOB  OKPYXKAIOLIEro  MHpa;  pa3sBUTUE  IPOCTPAHCTBEHHBIX  IPEICTABIICHUI,
N300pa3UTEIbHBIX YMEHUI, HABBIKOB T€OMETPHUUECKHIX ITOCTPOCHUI;

® UMETh CUCTEMAaTHYCCKUE 3HAHMS O IUIOCKHX (PUTrypax M MX CBOWCTBAX, MPEICTABICHUN O
HPOCTEHIINX TMPOCTPAHCTBEHHBIX TeEJaX; pa3BUTHE YMEHUH MOJCIMPOBAHHUS PEATbHBIX
CUTyallMii Ha SI3bIKE TEOMETPHH, HCCICAOBAaHMUS MOCTPOCHHON MOJIENIN C HCIOJB30BaHUEM
TEOMETPUYCCKUX MOHATUH M TeopeMm, armapara ainreOpbl, PELICHHs TIeOMETPHYCCKUX H
NpPaKTHYECKUX 3ajad,

® NpPUMECHITh W3y4YCHHbIC [OHATHS, pPE3yJbTaThl, METOIAbl Uil pCIICHUS 3aaadu
IPaKTHYECKOr0 XapakTepa M 3aJad W3 CMEKHBIX JUCHHMIUIMH C UCIIOJIb30BAaHUEM IIPH
HEOOXOMMOCTH CIIPABOYHBIX MAaTEPUAJIOB, KOMITBIOTEPA, I0JIb30BATHCS OLEHKON U MPUKUIKOM
IPH NPAKTUYECKHX pacuérax;

e 00sa1aTh HHPOPMATMOHHON U alITOPUTMHUECKON KYJIbTYPOH.

Coaep:xanue yueOHOI0 npeamera
DJIeMEeHThI TEOPUHM MHOKECTB U MATEMATHYECKOI JIOTUKH
CornacHo ®I'OC ocHoBHOrO 00111er0 00pa30BaHUs B KypC MaTeMaTHKU BBEJCH pa3jel
((.HOFI/IKa», KOTOpLIfI HEC Hpez[nmIaraeT JOITOJIHUTCJIbHBIX 4YaCOB Ha I/ISYHCHI/H/I 158 BCTpaI/IBaCTCﬂ B
pa3inyYHble TEeMbl KypCOB MaT€MAaTUKH U MPEABAPSAETCS O3HAKOMIIEHHEM C JIEMEHTaMH TEOpUU
MHOKECTB.

MHo:xeCcTBAa M OTHOIIEHHS MEXKITY HUMH

MHO)K@CTBO, xapakmepucmudeckoe CcBoUCmME0o MHoOotcecmea, JJICMCHT MHOXKCCTBA,
nycmoe, KOHe4Hoe, OecKoHeunoe MHOXMCeCmeo. ITogMHOXKECTBO. OtHoneHHe MMPpUHAJICIKHOCTH,
BKJIFOUCHH:, paBCHCTBA. OneMEHTBI MHOJXXCCTBA, CIIOCOOBI 3alaHusl MHOXKCECTB, pacnosHasaHue
NOOMHONCECE U INeMEHIMO8 NOOMHONCECME C UCNONb308AHUEM Kpycoe Qﬁﬂepa.

Onepanumn HaJT MHOKECTBAMHU
[lepeceuenne u oOBEAMHEHHE MHOXKECTB. Pasznocmv MHOdNMCECm8, OONOIHeHUe
MHOdMCecmea. nmepnpemayus onepayuti Ha0 MHOMCECMEAMU C NOMOWbIO Kpy2os Jiliepd.

DJIeMeHTbhI JIOTUKHU
Onpenenenne. YTBepxkaeHus. AKCUOMBI U TeopeMsl. [lokazarenscTBo. Jloka3zaTesbCcTBO
ot npotuBHoro. Teopema, o6patHas gaHHOU. [Ipumep u KOoHTprIpUMeEp.

Boicka3piBaHuSA

HcTuHHOCTE M JIOKHOCTH BBICKa3bIBaHUS. (0JiCHble U Npocmble 6bICKA3bIBAHUSL.
Onepayuu Hao 6bICKA3bIAHUAMU C UCNOIb308AHUEM NOSUYECKUX CE5A30K. U, Ulu, He. YClo6Hble
BbICKA3LIBAHUS (UMNIUKAYULL).

I'eomerpuyeckue Gpurypsl

@urypsl B reoMeTpHHU U B OKpPY:KalolleM MUpe

I'eomerpuueckas ¢urypa. @opMupoBaHue MPEACTaBICHUNA O METANIPEIMETHOM MOHATUU
«purypay.

Touka, TMHUA, OTPE30K, IpsAMasi, JIy4, IOMaHas, MJI0CKOCTb, YToJl, OMCCEKTpHCa yria u eé
CBOICTBa, BUJIbI YTJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBas cumMeTpusi reoMeTpudeckux ¢uryp. LleHTpanbHas cUMMETpPUSI TeOMETPUUECKUX

duryp.



MHOroyroJibHUKH

MHOroyroiabHuK, €ro 3JIEMEHTBI W €ro cBolcTBa. Pacrmo3HaBaHuME HEKOTOPBIX
MHOI'OYTOJIbHUKOB. BuvinyKivie u HegblnyKible MH020Y201bHUKU. IIpaBUIIbHBIE MHOTOYT'OJIBHUKHU.

Tpeyronbuuku. Bricota, Memuana, OuCCEKTpUca, CpENHSAS JHHHS TPEYroJbHHKA.
PaBHOOGApEHHBII TPEYTONBHUK, €r0 CBOMCTBA M MPHU3HAKU. PaBHOCTOPOHHUI TPEyroyibHUK.
[IpsaMoyroynbHBINA, OCTPOYTOJbHBIM, TYHNOYTOJbHBIM  TPEYroJbHUKH. BHemHue  yribl
TpeyrojiabHuKa. HepaBeHCTBO TpeyrojabHUKA.

Yerbipéxyronpuuku. [lapamnenorpamm, pomO, NpsSMOYrOJbHUK, KBajpar, Tpamerus,
paBHOOeIpeHHass  Tpamemus, mpsMoyroisHas — Tpamernus.  CBoiicTBa W NPHU3HAKH
napajuiesiorpaMma, pomoa, npsiMOyrojbHUKa, KBaapara, Tpareinm.

OKpPYXHOCTb, KPYT
OKpy’KHOCTb, Kpyr, UX D3JEMEHTbl U CBOICTBA; LICHTPAJbHbICE U BIIMCAHHBIC YIJIbL.
KacarenbHas u cexywas K OKpYKHOCTH, UX c60licmea. BIMCaHHbIE U ONMCAaHHBIE OKPYKHOCTH
JUISL TPEYTOJIbHUKOB, YemblPEX)20/IbHUKOE, NPABUIbHBIX MHO20Y20IbHUKOS.
B3aumHoe pacnonoxxeHue JByX OKpyxkHocrtei. Kacanue okpyxHocteil. OOmue

KaCaTCJIbHBIC K ABYM OKPYXHOCTSM.

I'eomeTpuueckue purypsl B npocTpaHcTBe (00bEMHBIE TeJIa)

MHnococpannuk u e2o snemenmol. Hazeanus mno2oepanHukos ¢ pasHviM NOA0ICEHUEM U
Konuyecmeom cpawet. llepBUUHbBIE MPENCTAaBICHUS O MHUpPaMUJE, NapajUlesenunene, npu3Me,
cdepe, mape, MIWIMHAPES, KOHYCE, UX dJIEMEHTAaX U MPOCTCUIITNX CBONCTBAX.

OTHomIeHus
PagsencrBo ¢puryp
CBolicTBa paBHBIX TPEYrOJbHUKOB. [IprU3HaKu paBeHCTBA TPEYTOJILHUKOB.

ITapa/uteIbHOCTH MPSAIMBIX
IIpu3Haku M cBOWCTBA MapajUIeIbHBIX MNPIMBIX. Axcuoma napannenvrnocmu Eexnuoa.
Teopema Daneca.

IlepnenauKyasipHble NPsAMbIE
[Ipsmoii  yron. Ilepnenaukynsp k mnpsmoil. Haknonnas, npoekuus. CepeauHHBIN
NEepHEeHINKYISp K 0Tpe3Ky. Cgolicmea u npusHaKu nepneHouKyIapHOCIU.

Ilooooue
Ilponopyuonanvuvie ompesxu, nooooue gueyp. 11o1001e COOTBETCTBEHHBIX JJIEMEHTOB.
Ilooo6Hvie mpeyeonvHuku. [Ipusnaxu noooous.
B3aumHoe pacnoJsioxkeHHe TMpsSIMON M OKPYXKHOCTH, 08VX oOKpyocHocmeti. Kacanue
okpyx)HOCTeil. O0IIMe KacaTeIbHbIE K IBYM OKPY>KHOCTSIM.
Yron Mexay KacaTeJIbHOW U XOPAOU. YTIIbI MEXKAY XOpAaMHU U CEKYLIUMU.
Teopema o xeaopame kacamenvbHol. I[lpumenenue nododbus npu peweHuu
NPAaKmuyecKkux 3a0ay.
HN3mepeHus u BbIYMCIECHUS
Beanunnbl
[Tonstue Benmuuubbl. JlmHa. M3mepenue uinHBL. EOUHWIBI HW3MEpEHUS JUIMHBI.
Benuuuna yrna. I'pagychHas mepa yria.
[TonsiTHe 0 momaau MmIocKoi GUrypsl u e€ cBoiicTBax. M3aMepenue mnomazaei. EquHuiist
u3MepeHus mwionaan. OTHoIIeHNe T10111a el TT0100HBIX QUryp.
Berancnenue miomasaei TpeyroJbHUKOB M1 MHOTOYTOJIBHIUKOB Ha KJIeT4aTon Oymare.



[IpencraBnenue 06 o0bEME 1 ero cBoiicTBax. M3mepenue oobéma. EnuHuIbI n3MepeHus
00BEMOB.
N3mepenus u BoIYMCICHUS
WNHeTpyMeHThl [Uisl U3MEPEHUN UM NOCTPOEHUMN; M3MEPEHUE W BBIYMCIIEHUE YIJIOB, JJIMH
(paccrosinuit), miomanei. TpuroHomerpuueckue (yHKIHUU OCTPOTO yria B MPSIMOYTOJIbHOM
TpeyroiapHuke Tpuconomempuueckue @yukyuu myno2o yena. CUHyC, KOCUHYC, TAHI€HC YIJIOB OT
0 no 180°. OcCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. Popmyibl npuBeiaeHus. Pemenue
TPEYrOJIbHUKOB. Boruncnenune 3JIEMEHTOB TPEYTroJIbHUKOB C HCII0JIb30BAHUEM
TPUTOHOMETPUUECKUX COOTHOLIEHUI. DOopMysbl MJIOMAAN TPEYrojbHUKA, MapajjienorpamMmma u
€ro 4aCTHBIX BUI0B, (POPMYIIbI JUIMHBI OKPYKHOCTH M IUIOIIAAN Kpyra. /IBrkeHus 1miockocTu u
BHYTpEHHUE cUMMeTpuu Guryp (seMeHTapHble mpenctaBienus). [lnomanp kpyra, cexropa,
CErMEHTA.
CpaBHenue u BolumcieHue iomaaei. Teopema [ludaropa. Teopema cunycos. Teopema
KOCUHYCO8.

Paccrosinus
Paccrosinne mexay toukamu. PaccTostHue oT TOYKM 10 mpsiMOl. Paccmosinue medrcoy

Queypamu.

I'eomeTpuyeckue NoCcTpoeHU

I'eomeTpruyeckre MOCTPOCHUS JJIsI UIUTIOCTPAIIMH CBOHCTB T€OMETPUISCKUX uryp.

WucTpymMeHThl Afisi  TOCTPOEHUM: IHMPKYNb, JHWHEWKA, YrolbHUK. [Ipocmetiwiue
NOCMPOeHUs. YUPKYIeM U JUHEUKOU. NOCMpoeHue Ouccekmpucvl yaid, NepneHOUKyIapa K
nPAMOLU, y2id, pagHo20 OaGHHOMY),

Ilocmpoenue mpey2onbHuko8 no mpém cmoponam, 08yM CHOPOHAM U Y2y MeHCOY HUMU,
CMOopoHe U 08YM NPULEAHCAUUM K Hell YeTaM.

/lenenue ompesxa 6 0aHHOM OMHOULEHUU.

I'eomeTpuyeckne npeodpazoBaHus

IIpeoOpa3oBanus

[Tonsstue  mpeoOpazoBanus.  IlpeacraBienre 0  METanmpeIMETHOM  TIOHSITHH
«tpeobpazoBanue». [lodoobue.

JABukenus
OceBast M LIEHTpaJIbHasi CUMMETPUS, HOBOpOm U napanienvhvii neperoc. Kombunayuu
08UdICEHUTI HA NIOCKOCMU U UX CBOLICMEA.

BekTopbl M KOOPAMHATHI HA IJIOCKOCTH

BekTopsl

[lonsitTne  BekTopa, JumMHAa  (MOJAYJB)  BEKTOpa,  COHAIPABJIEHHBLIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO HAIIPABJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
JeMcTBUSL HAJ BEKTOpPAaMH, HCIOJb30BAHUE BEKTOPOB B (U3UKE, pasziodceHue 6eKkmopa Ha
cocmasnaowue, CKaisapHoe npoussedeHue, TPUMEHEHNE T HAXOMKICHUS JUTUH U YTJIOB.

Koopaunarsi

JlekapToOBBI  KOOPJIMHATHI HAa TUIOCKOCTH. YpPaBHEHHS TMPSAMOM ¥ OKPY)KHOCTH B
KOOpJMHATAaX, MepeceYeHrne OKPYKHOCTEH U MPSAMBIX. METOI KOOPAWHAT U €0 MPUMEHEHHE.

OCHOBHBIC  TOHATHS, KOOPOUHAMbL BEKMOPd, PACCMOSHUE — MeNCOY — MOUKAMU.
Koopounamer cepeounvt ompeska. Ypasuenus ghuyp.

Ipumenenue 6ekmopo8 u KoOOpOUHAM Ol peuleHuss NPOCMeuuux 2eoMempuiecKux
3a0au.



HcTopust MaTeMaTUKHU

Bosnuknosenue mamemamuku Kax Hayku, smanvl eé pazeumus. OcHo8Hble pazdenvl
Mamemamuxu. Beidarowuecs mamemamukuy u ux 6K1do 6 passumue HayKu.

Ilosgnenue memooa KoOOpOUHAm, NO3BONAIOULE20 NEPEBOOUMb 2eoMempuiecKue 00beKmol
Ha a3bik aneeopwl. P. [lexapm, I1. @epma. Ilpumepol pazniuunvlx cucmem KoopouHam.

Om 3emnedenus x eeomempuu. Ilugazop u eco wkona. @anec, Apxumeo. Iliamon u
Apucmomens. Ilocmpoenue npasunbHvlx MHO20y201bHUKO08. Tpuccekyusa yena. Keadpamypa
Kpyea. Yoeoenue xyoa. Hcmopus wucia w. 3onomoe ceuenue. «Hauana» Eexnuoa. JI Diinep,
H.U.Jlobauesckuii. Ucmopus namozo nocmynama.

T'eomempus u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCNU OKPYICAIOUWE20 MUPQ.

Acmponomus u eeomempusi. Ymo u xax ysnanu Anaxcazop, Ipamocgen u Apucmapx o
pasmepax Jlynol, 3emau u Connya. Paccmoanua om 3emau 0o Jlymer u Connya. Hzmepenue
paccmosinus om 3emau 0o Mapca.



TemMaTHuyeckoe NIIAHKPOBaHUE
c onpeaeieHHeM OCHOBHBIX BUA0B Y4eOHO 1eATeJIbHOCTH

TemaTnueckoe TUTAHUPOBAHHWE peaTM3yeT OJMH W3 BO3MOXKHBIX TOAXOJIOB K
pacmpeieNieHuI0 M3y4aeMoro Marepualia JUHUM y4ueOHO-mMeToaumdecknx komiuiekcoB (YMK)
«I"eomeTpus» (aBTop: [loropenos A.B.).

OHO HE HOCHT O00S3aTENBPHOTO XapakTepa W HE HCKIIYAaeT BO3MOXXHOCTEH HMHOTO
pactipeneneHus conepxkanusi. CoctaBuTe paboYUX MPOrpaMM MOTYT TI0 CBOEMY YCMOTPEHHUIO
CTPYKTYpUpOBaTh Yy4eOHBIH Marepuall, ONpPEIeNATh TOCIEAOBATEIBHOCTh €r0 H3y4eHUs,
pactmpeHust 00beMa COJICPIKAHMUS.

B npumepHOM TeMaTHUYECKOM IIAHMPOBAHUHU Pa3/ieiibl OCHOBHOTO COJEPIKAaHUS Pa3OUThI
Ha y4eOHbIC TeMbI B MOCIICAOBATEILHOCTH UX U3y4YeHUs 10 yueOHHUKY ['eomeTpusi. 7-9 Kiacchl :
yue0. ais 001meo0pa3oBaT. OpraHu3aIyii ¢ Mpwil. Ha eKTpoH. Hocutene/ [A.B. I[Toropenos]. —
5-e u3a. — M : IlpocBemenne, 2019 — 223 c. : wi.

7 kiacce
Howmep Haumenoanue Tema ypoka KonuuectBo XapakTepucTHKa
TJIaBbl/ riaBbl/maparpada 4acoB OCHOBHBIX BHJIOB
naparpada yaeOHOU
JIeATEITbHOCTH
I'naBa | HavanbHble reomeTpuyecKre CBEACHUS 13 OnepupoBaTh Ha
1,2 I'eomeTrpuueckue I'eomeTpuueckas 3 0a30BOM YpOBHE
¢urypsl. Touka wu | Qurypa. MOHATUSAMHU: TpsIMas,
npsiMast. dopmMupoBaHue OTPE30K, JyY, YIOJ,
3,4 OTtpe3ox. MIPECTABICHUN 0 1 IpsAMOM U TYIIOH,
N3mepenue MeTaIlpeMETHOM OCTpBIH,
OTPE3KOB. MOHATHH  «(DuUTrypay. pa3BEepHYTHIM  yroi,
56 [MonymockocTy. Touxa, JIMHUS, 4 rpanyc, rpagycHas
[Tonynpsimas. OTpE30K, IpsiMas, Jyd, Mmepa yria,
VYromn. IJIOCKOCTb, yrou, OuccekTpuca  yria
OTtkiagpiBaHue OuccekTpuca yria u CMEXHBIE u
OTPE3KOB U yTJIOB. e€ cBOHCTBAa BUABI BEPTUKAJIbHBIE YTJIbI,
6 [NeprieHUKyIApHBIE | YTTIOB [Tonsatue 3 NEePHEHANKYIISPHbIE
npsAMEIE BEJIMYUHBI. Jlnuna. npsiMBIE,
Peenue 3anau WN3mepenne  IJIMHBI. 1 NEepPHEHINKYISIPHOCTh
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Enunaunel uzmepenus
JJIUHBI. Beanunna
yraa. ['panycHas mepa
yriaa.  MHCTpyMeHTBI
IS W3MEPEHHUI,
U3MEpeHue u
BBIYMCIICHHE  YIJIOB,
JUIMH  (paccTOsiHU).
[Ipsimoit yTOJL.
[IepnenqukynsapHsie
npsambie. Ceoticmea u
NPUHAKU
nepneHOUKyIAPHOCMU.
Bosnuxnoegenue
mMamemamuxu KaK
HAyKy, Imanvl  eé
passumus. OcHoéHble

paszoeinsvl
mamemamuxu Om
3emneoenus K
2eomempu.

«Hauana» Eexnuoa.

NPSIMBIX, YIJIBI
MEXITY TPSIMBIMH,
cepeliMHa  OTpe3Ka,
U3BIICKATH
nHpopMaIuo 0
TEOMETPHUYECKUX
urypax,
MPEJICTABICHHYIO Ha
4epTerkax B SBHOM
BUJIC; IPUMEHSTH IS

penieHust 3aj1a4
reOMETPUUYECKHUE
(baKThl, €CIIU YCIOBHS
150:¢ MIPUMEHEHHUS
3aaHdbl B SBHOU
dopme;
HCII0JIb30BAaTh
CBOICTBA
F€OMETPUUECKHUX
buryp nns pemeHus
THITOBBIX 3ajad,
BO3HHUKAIOIIUX B
CUTYaIUIX
IIOBCEIHEBHON
JKU3HU, 3a7a4
MPAKTUYECKOTO
COEpKAHUS,
BBIITOJIHSTh
M3MEpPEHNE JUIMH,
pPacCTOSIHUM,

BEJIMYMUH YIJIOB, C
MOMOIIIBIO
WHCTPYMEHTOB ISt
U3MEpPEeHUl IMH U
yIJoB;  U300paxarb
TUTIOBBIE IJI0CKUE
Gurypsl OT pyku U ¢
MOMOIIIBIO
WHCTPYMEHTOB;
dopmynupoBath U
000CHOBBIBATh
YTBEPKJICHUS 0
CBOMCTBaX CMEKHBIX
u BEPTHKAIBHBIX
YIJIOB, O CBOWCTBE
TIBYX MIPSIMBIX
MEPIICH UK YIIIPHBIX
TPEThEN.
Onepuposamso
npeocmagieHusIMU o0
ONUHe KaKk 6enuduHe;
onepuposamu
HOHAMUAMU,
NepneHOUKyIAPHOCIY
NPAMUIX, yenvl




I'maBa I1 TpeyronpHUKH 17
1 IlepBoiii  mpusHak | TpeyronbHUKH. 3
paBeHCTBA CgoiicTBa PaBHBIX
TPEYrOoJIbHUKOB TPEYTrOIbHUKOB.
[Ipu3naku paBeHCTBa
TPEYTrOIbHUKOB.
Teopembl.
JlokazaTenbCcTBO.
[Tepnienaukymsip K
npssMor. HaxioHHas,
npoekuus.  BricoTa,
MeHaHa,
OuccekTpuca
TPEYTrOJIbHUKA.
PaBHOOEIpeHHBII
TPEYroJbHUK, ero
2 Menauansl, CBOIICTBa. 3
OUCCEKTPHUCHI u | PaBHOCTOpOHHMIA
BBICOTBI TPEYTOJIbHHUK.
TPEYroJbHUKA OKpy>KHOCTb, ee
3 Bropoii u Tperuii | 9JICMEHTHI u 4
MIPU3HAKU CBOMCTBA.
paBeHCTBa Omnpenenenue.
TPEYTroJIbHUKOB YTBepKACHUA.
4 3anauun na | ['eomerpuueckue 3
IOCTPOCHUEC OCTPOCHHUA It
Pemenune 3anau WJUTIOCTPAIUN 3

OnepupoBarb Ha
6a3o0BoM YpOBHE
HOHATHAMMU:
TPEYrOIbHIUK,
paBHOOEIPEHHBIN
TPEYrONbHIUK,
PaBHOCTOPOHHUI
TPEYrOIbHIUK,
BEPLINHbBI, CTOPOHBI,
yrol # IIEpUMETP
TPEYroJIbHUKA,
paBHbIE
TPEYroJbHUKH,
MEauaHa
OuccekTpuca BbICOTA
TPEYroJbHHKA,
OKPYKHOCTb,
paaunyc
JMameTp
OKPY’KHOCTH,
HEPIEHIUKYIIAP K
OpsMOM;  W3BIIEKaTh
uH(pOpMaL1IO 0
TPEyroJbHUKaX u
OKPY>KHOCTH,
IPECTAaBICHHYIO Ha
YCpTe)Kax B SABHOM

LEHTP
xopaa




KonTtponbnas padora No 2

CBOICTB
TrE€OMETPUUYECKUX
¢buryp.

HNHcTpymeHTsI JUIst
MOCTPOCHUI:
LMPKYJIb,  JIMHEMWKA,
YT OJIbHUK.

Ilpocmetiwue
nOCMpOeHUs.
YUpKy1em u TUHetKou:
nocmpoenue
buccekmpucwvl  yena,
NepneHoOuUKyIApa K
npAMOot, yena,

PABHO20 OAHHOM).

BUJIC; IPUMEHSTH JUIS
penieHus 3amaq
reOMEeTPUUECKUE
(axThl, eciu ycIoBUs
ux IpPUMEHEHUS
33JaHlbl B SIBHOU
dbopme; wu300paxkaTh
TPEYTONbHUKHA W WX
9JIEMEHTBHI OT PYKHU U
c TTOMOIIIBIO
UHCTPYMEHTOB;
BBITIOTHSTh
MpoCTenIIne
MOCTPOCHHUS Ha
MECTHOCTH,
HEO0OXOMMBIE B
peanbHOI KU3HU;
NpUMEHAMb
2eomempuieckue
Gaxmul 0nsa pewenus
3a0a4, 8 mom uucie,

npednonaearou;ux
HECKOJNIbKO uwaecoes
peuerus,;

Gopmyruposames 8
NPOCMEUWUX CLYYAsIX
CBOLICMBA U NPUSHAKU
MpeyeoNbHUKO8,
00Ka3vleamo
2eomempuyeckue
VMBEPHCOCHU!
meopembl 0
NPU3HAKAx
paseHcmesa
mMpeyeobHUKOS,
meopemy 0
nepneHoOuKyspe
npAMOU, meopembl
ceolicmee
PasHobeOdpeHH020
mpeyeonbHUKaA;
enaoems
CMAaHOapmHolul
Kraccuguxayuet
MpeyeoNbHUKO8,
UCNONb308aMb
ceolicmea
2eomMempuyecKux
Queyp ona pewenus
3a0au
NPAKMU4ecKoco
xapakmepa u 3a0ay
u3 CMEMNHCHBIX
OUCYUNTIUH,
onepuposamu

S =




I'maBa III | IlapannenbHbIe IPSMBIE 11 OnepupoBaTh Ha
1 [IpusHaku [TapannensHOCTH 3 0a30BOM YpOBHE
napajyuieTbHOCTU npsambix. [IpusHaku u MOHSTUSAMU:
JIBYX TPSIMBIX CBOMCTBa apajuIeIbHOCTD
2 Akcuoma rapajuieIbHbIX 5 NPSIMBIX, HaKpecT
napajuieIbHbIX MNpSIMBIX.  AKCHOMBI. JeXalue,
MPSIMBIX Axcuoma OJIHOCTOPOHHUE u
Pemienue 3amau napannienrbHocmu 2 COOTBETCTBEHHBIE
KonrpoasHas pabora Ne 3 Eexnuoa.  Teopema, 1 YIJIBI, aKCHOMBI
oOpartHas JTAaHHOH. reOMETPUH, TEOpeMa
JlokazaTenbCcTBO  OT oOpaTHass  JTaHHOWM;
MIPOTUBHOTO. UCIIOJIb30BaTh
Ceoticmea u npusnaxu OTHOLIEHUS JUISt
NnepneHOUKYIAPHOCMU. perieHus
Buvioarowuecs MPOCTEHIINX  3ajad,
mamemamuxu U - ux BO3HHKAIOIIIUX B
6KIA0 8  pazeumue peanbHOU KU3HH;
HAYKU. UCIIOJIb30BaTh
H.U.Jlobauesckuii. CBOMCTBA
Hcmopus nAMO20 TF€OMETPUUYECKUX
nocmynama. buryp
(mapasIebHBIX
IPSIMBIX ) JUIS
pelieHusT  THIOBBIX
3a/1a4, BO3HUKAIOIINX
B CUTYaIUAX
IIOBCEHEBHON
KU3HHU, 3agau
MPaKTUYECKOTO
CoZIepKaHUSs;
onepuposamu
NOHAMUAMU
napanienrbHoCmy
NPSMUIX.
I'maBa IV | CooTHOImIEHNST MEXIYy CTOPOHAMHU M YIJIAMH 20 Onepuposatb Ha
TPEYroJIbHUKA 6a3oBOM YpOBHE
1 Cymma yrioB | Baemnue YTIIBI 2 HNOHATHSAMH:
TPEYroJIbHUKA TPEYroJbHHKA. NPSIMOYTOJIbHBIN,
2 CooTHotieHus [IpssmoyronbHbIH, 3 OCTPOYTOJIbHBIH,
MEXJy CTOPOHAMH | OCTPOYTOJIBHBIM, TYIOYTOJIbHBIN
51 yrJIaMu | TYIOYTOIbHBIN TPEYTOJIbHUKH,
TPEyroJIbHUKA TPEYTOJIbHHUKHU. BHEIIIHUE YTIIBI
Pemenue 3anau PaBHOOE 1peHHBIIH 2 TPEyTrOJbHUKA,
KouTponsuas padora Ne 4 TPEYroJIbHUK, ero 1 paBeHCTBO  (uryp,
3 [IpsiMmoyronbHBIE NPU3HAKH. 5 paBHBIC ¢urypsi,
TPEYTONEHUKH HepasenctBo paBEeHCTBO
4 IocTpoenue TPEYroJIbHUKA. 2 TPEYroJIbHUKOB,;
TpeyronpHEKa ~ mo | [IPH3HAaKH paBeHCTBA MPUMEHSATD JUTSI
TpeM 3JIeMeHTaM TPEYrOJIbHUKOB. pelieHus 3a1a4
Pemienue 3amau Paccrossane  mexny 3 T€OMETPUYECKUE
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ToukaMu. PaccrosiHue
OT TOYKH [0 NPSIMOM.
Paccmosinue  mesncoy

Queypamu.
Ilocmpoenue
mpey201bHUKO8 no
mpém CMopoHam,

08yM  CMOpOHaM U
yeny medcoy  Humu,
cmoporne U 08yM
npunexdcawum K Heu
yenam.

(baKThl, €CITU YCIOBHS
ux MIPUMECHECHUS
3aaHbl B SIBHOU
dopme;
UCIIOJIb30BaTh
CBOICTBa
FeOMETPUUYECKUX
buryp ans peuieHus
TUTIOBBIX 3anad,
BO3HUKAIOIIINX B
CUTYaIUsAX
ITOBCEIHEBHOM
KU3HHU, 3a1au
MPAKTUIECKOTO
COJIepKaHus;
U3BJICKATh
nHpopMaIuo 0
TCOMETPHUYECKUX
durypax,
IPEJICTAaBICHHYIO Ha
yepTekax B SIBHOM
BUJIE; HCIIOJIb30BATh

OTHOIIECHHUS JUIS
pelieHus
MPOCTEHIINX  3aj1ad,
BO3HMKAIOIIHUX B
peabHOM JKU3HU;
BBIIIOJIHATD
U3MEpPEHUE JUIVH,
pPacCTOSIHUM, c
IIOMOIIBIO
UHCTPYMEHTOB  JJIs
WU3MEPEHUU JUIUH;
U300paxarhb
IPSIMOYTOJIBHBIN,
OCTPOYTOJIbHBIH,
TYNOYTOJIbHBIN
TPEYrOJIbHUKH, oT
PYKH U C TOMOIIBIO
UHCTPYMEHTOB;
BBITOJIHSATD
[pocTenIne
ITOCTPOEHHUS Ha
MECTHOCTH,
He00XO0INMBIE B
peabHOM JKU3HHU.
Onepuposamb
NOHAMUAMU
2eoMempudecKux
Queyp,  paeencmeo
Queyp, pasHvle
Queypwvl,  pasencmeo
mpey201bHUKO8,
NpUMeHAMb

ceomempudecKkue




IToBropenne. Pemenue 3amad. MtoroBas KOHTpOJIbHAA 7
pabora
Utoro 68
8 knacc
Howmep HanmenoBanue OcHoBHOE Komunyectso XapakTepucruka
J1aBbl/ riaBbl/maparpada coJiep>kaHue 4acoB OCHOBHBIX BUJIOB
naparpada y4eOHOM NesTeIbHOCTH
I'maBa V UYeThIpexXyrojlbHUKH 14 OnepupoBaTh Ha
1 MHOroyroiabHiuku | MHOTOyrojpHUK, €ro 2 0a30BOM YpOBHE
2 [TapannenorpaMM | DIEMEHTBI M €rO 6 HNOHATUSIMM  JIOMaHas,
U Tparnenus cBoiicTBa. JlomaHnas. MHOTOYTOJIbHUK,  €Tr0
3 [psimoyronepuuk, | PacrmosnaBanue 4 BEpLIMHBI, CMEKHBIC
poMO, KBaapaT HEKOTOPBIX CTOPOHBI,  JTHArOHAJIH;
Perenne 3amau MHOTOYT'OJTbHUKOB. 1 U3BIIEKATH
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Buinyknvie u
HeGuINYKIble
MHO20Y20/IbHUKU.
YeTbIpexyroJbHUKN.
[Tapannenorpamm,
pomo,
MPSIMOYTOJIbHUK,
KBajpaT, Tpaneuus,
paBHOOEApEHHAS
Tpaneuus.
[IpsimoyronbHas
Tpaneuus. CBolicTBa
u MIPU3HAKU
napajuiesnorpamma,
pomba,
MPSIMOYTOJIbHUKA,
KBajpaTa, Tpareluu.
OceBass  cuMMeTpHs
reOMETPUYECKUX
¢buryp. LlenTtpanpHas
CUMMETPHS
TFeOMETPUUYECKUX

¢buryp.

nHpopMaIuio 0
TeOMETPHUUECKUX
durypax:
MHOT'OYTOJIbHUKAX,
napaJsenorpamme,
pomOe,
PSMOYTOJIbHUKE,
KBajJpaTe,  TpareluH,
IPECTAaBICHHYIO Ha
yepTe’kax B SBHOM
BUJE; HPUMEHATH JUIs
pereHus 3aj1a4
reoMEeTpUYECKUe
daxThl, ecnau ycIoBUSA
UX IPUMEHEHUs 3a/laHbl
B SIBHOM bopme;
CTPOUTH dburypy,
CUMMETPUYHYIO JAHHOU
durype OTHOCHUTEIBHO
ocu U TOYKH;
pacro3HaBaTh
JIBIDKEHUE OOBEKTOB B
OKpYXKalolleM  MHDE;
pacro3HaBaTthb
CUMMETpPUYHbIE (PUTYPBI
B OKpYKaIOLIEM MHDE;
NPUMEHAMb
2eomempuyeckue
Gdaxmoel O peweHus
3a0a4, 6 mom dyucie,

npeononazaruux
HeCKOIbKO wazos
pewenus;
Gopmyruposamu 8

ApoCmeuuux  Cryyasx
ceolicmea U NPUHAKU
Queyp
(napannenocpamma,
pomba,
NPSAMOY20NbHUKA,
Keaopama, mpaneyuu,
pasHobedpeHHol
mpaneyuu),
00KaA3b168aMb
2eomempuyeckue
VMBEPIAHCOCHUSL,
61a0emv CMaHOApmMHoOU
Kraccuguxayuet
NJIOCKUX Queyp;
UCNONb308aMb
ceolicmea
2eomempuyeckux gueyp
ol peweHus  3a0ay
NpaKmu4ecKo2o
xapakmepa u 3a0ay u3




['masa VI | Ilimomans 14

1 IImomans Ilonsatue o niomagu 2
MHOTOYTOJIbHUKA | IJIOCKOH (DUTYpHI U €&

2 IInomanu CBOICTBAaX. 6
napajuieniorpamma, | MIsmepenune
TpPEyroibHUKA | | IUIOmane. Exunuie
Tpanenuu W3MEPECHHS TLIOIIAIH.

3 Teopema CpaBHeHue u 3
ITudaropa BBIYHCIICHHUE

Pemenne 3amau ILIOIIAICH. 2

BrmoaHATE HU3MCPCHUC

JUIHH, pacCTOSAHUM,
BEJIMYUH  YIVIOB, C
MOMOIIIBIO

MHCTPYMEHTOB JUIST
U3MEpPEHU  JUIMH |
YTJIOB; MIPUMEHSITh

dbopMyInel  IEpUMETpA,
IUIOIIAAN;, TPUMEHSTH
TEOpeMy [Tudaropa,




KonTtponbnas padora No 2

NucTtpymenTsr st
U3MEPEHUN u
MOCTPOECHUI;
n3MepeHue u
BBIYUCIICHUE
IIJIOIIAIEH.

@opMynbl  IIOHIAH
TPEYroJbHUKA,
napajiegorpamMmma 1
€ro 4YacTHBIX BHUIOB.
Teopema Iludaropa.
llkona  Iughazopa.
[Ipumenenue
teopembl  [Iudaropa
pu peleHun
MPaKTUYECKHX 3a]1a4.
Beruncienue
Iomaaen
TPEYTrOJIbHUKOB u
MHOI'OYT'OJIbHUKOB Ha
KJieT4yaToit Oymare.

0a3oBbIE
TPUTOHOMETPHUCCKUE
COOTHOIIIEHHS JUISt
BBIUNCIICHUA JJIWH,

pacCTOAHMH, TUIOIIaAeH
B IIPOCTEHINX CIIy4asixX
BBIUUCIISITh PACCTOSHUS
Ha MECTHOCTH B
CTaHIapPTHBIX
CUTYaIUsAX, TUIOIIAIN B
OPOCTEHIINUX — chydasx,
IPUMEHSTH (POpPMYJIBI B
MPOCTEHIINUX CUTYAIHSIX
B ITOBCEIHEBHOM
KU3HU; NpUMEHAMb
meopemy  Ilughaeopa,
Gopmynsl niowaou npu
peuienuu
MHO20UIA208bIX 3a0aY, 8
KOMOpbIX He ece
O0anHvle NpeocmasieHvl
S6HO, a  mpebyrom
8bIYUCTEH UL,
onepuposamu bonee
WUPOKUM KOIUYECTHBOM
dopmyn ONUHbL,
niowaou  8blYUCTAMD
Xapaxkmepucmuxu
KoMOuHayu dueyp
(oxpyarcHocmeti u
MHO20Y20/IbHUKO8)
npUMeHAMb
mpuecoHomMempuyecKue
Gopmynsi ot
gvlyucieHull & bonee
CILOJHCHBIX Cyyasx,
nPOBOOUMb BbIYUCTEHUS
Ha OCHoge
PAaHOBeNUKOCTNU u
PABHOCOCMABNIEHHOCTIU
gopmynuposamo
3a0auu Ha 6vblYUCTIeHUe
OnuH, niaowaoet u
peuwiams ux;
npOBOOUMb BbIYUCTECHUS
Ha MecmHOoCmu;
npumMeHams  hopmynsl
npu  GbIYUCTEHUAX 6

CMEHCHBIX yueOHbIX
npeomemax, 8
OKpyHcaroujel

oeticmeumenbHOCmi.




I'maBa VII | IlomoGHBIE TPEYTrOJIHHUKA 19
1 Omnpenenenue Ilponopyuonanvhvie 2
OIOOHBIX ompesKu, nooobue
TPEYTrOJIbHUKOB Queyp. [Tonobue
2 [IpuzHaku COOTBETCTBCHHBIX 5
og00ust 9JIEMEHTOB.
TPEYrOJIbHUKOB [TonoGue
KonTtponpHas padora Ne 3 TPEYTOJIHHUKOB, 1
3 [IpumeneHue K03 huLmeHT 7
noaoous k | mojobusi.  Ilpuznaku
JI0Ka3aTeNIbCTBY no0oous.
TEOpeM u | [Ipumenenue
PEIIEHUIO 3a/1a4 noxoous Ipu
4 CooTHoteHus peHeHnA 3
MEXAY CTOpOHAMU [IPAKTUYICCKUX 3aaa4.
" yrmamu | Cpenssist JIUHUS
NpsAMOYTOJIbHOI'O TpEYTroJIbHUKA.
TPEYrOJbHUKA Cpeonss JIUHUS

W3Bnekats
UHpOpMAIINIO 0
TeOMETPUIECKUX
¢burypax,
IpPE/ICTaBICHHYI0  Ha
yepTe’kax B SBHOM
BUJIC; TPUMEHSITH JUIS
pereHus 3amaq
reOMETPUYECKHE
(bakTel, eciau yCIOBHUSA
UX TPUMEHEHUS 3aJaHbl
B sIBHOU (popme; pemarsb
3a7a4l Ha HaXOXKJCHUE
TeOMETPHUUECKUX
BEJIMYMH TO oOpasuam
170071 AITOpUTMAaM;
UCIIONIb30BaTh CBOWCTBA
reoMeTpruecKux (uryp




KonTtponbnas padora Ne 4 mpaneyuu. Teopema 1 JUISL PEUIECHUsI THUIOBBIX
Daneca. [enenue 3a/1a4, BO3HUKAIOIIUX B
ompeska 8 OaHHOM CUTYaIUAX
OMHOWEHUU. MOBCETHEBHON  KU3HH,
[Tonsitue 3ala4  MPAKTUYECKOTO
npeoOpa3oBaHMUs. COJICPKaAHUS;
[IpencraBienue 0 NPUMEHSITD 6a3oBble
MeTarnpeaMeTHOM TPUTOHOMETPUYECKHUE
MOHATHH COOTHOILICHUS JUISE
«1peodpa3oBaHUE). BBIYHMCIICHUS JUTHH,
Tlooobue. paccTosTHUM, TUIOMAACH
Tpuronomerpuueckue B IIPOCTEHUIINX CIIydasx;
byHKIIIN OCTpOro onepuposamu
yria B noHamuAMU:  nooooue
MPSMOYTOJIBHOM Queyp, nooooOHblE
TPEYTOJIbHUKE. Queypeol, nooobHvle
Brruncnenue mMpey2oIbHUKU,
3JIEMEHTOB UCNOIbL3068aMb
TPEYTrOJIbHUKOB C OMHOWEHUS ons
HCIIOJIb30BAaHUEM peutenus 3a0av,
TPUTOHOMETPUUYECKUX BO3HUKATOWUX 8
COOTHOIIEHUH. PpeanvHou ICUBHU,
Tpuronomerpuueckue NPOBOOUMb BbIYUCTEHUS
¢byukuu yrios B 30, Ha MecmHoCmu,
45 151 60°.. npuMeHsms  hopmyisl
Buioarowuecs npu  BLIYUCICHUAX 8
Mamemamuxu U - Ux CMEHCHBIX YueOHbIX
6KIA0 6  pazeumue npeomemas, 8
HAYKU. Danec. OKpyHcaoujen
OTtHoIICHHE oelicmseumenbHoCmu
TIoMAAeH MOJOOHBIX NPUMEHAMb
dburyp. mpuecoHomMempuyecKue

Gopmynvl ons
eblyUCHeHUll 8 OoJlee
CILOJNCHBIX CTIYYASIX.

I'naBa OKpy>KHOCTb 17

VI

1 KacarenpHas K | B3anmuoe 3 OnepupoBaTh Ha

OKPYKHOCTH pacrosioxeHue 6a3oBOM YpOBHE

2 IlenTpanbHble | | OPAMOK u 4 MOHATUSAMHU

BIIMCAHHBIC YIJIbl | OKPYXKHOCTH, TeOMEeTPUUYECKUX (PUryp
3 UYetsipe Kacarenbnas u 3 (cepearHHBIN
3amMedarebHbIe cexywas K NepHEHANKYIISP K
TOYKH OKPY>KHOCTH, ux OTpE3Ky, KacaTellbHas U
TPEYroJIbHUKA ceoticmea. Bzanmunoe cexywast K
4 Broucangnas M | pacoJ0KCHHUE OBYX 4 OKPY>KHOCTH,
OIIUCaHHasia 0pr>1<HOCT€l>i. HCHTPAJIbHBIC u
OKPYXKHOCTH Kacanune BIIMICAHHEIE YTJIBL,
Penienue 3a1ad Ol(py)I(HOCTefl. 2 BIIMCAHHBIC u
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OOmume KacaTelabHbIE
K JIBYM
OKPY>KHOCTSIM.
Teopema o kBajpare
KacaTeJIbHOM.

OKpy>KHOCTb, ee
3JIEMEHTHI u
CBOMCTBA.

LlenTpanbHbie u
BIIMCAaHHBIE YTJIBL.
['panycnas U
panuaHHas Mmepa
yria, BBIYHCJIICHUC
JUTUH yT

OKPY>KHOCTEH.
buccekrpuca yria u
eé CBONCTBA.
CepenuHHbIi
MIEPIEHIUKYIIAP K
oTpe3Ky. Bnucanusbie
u OIHMCaHHbIE
OKPY’KHOCTH JUTSt
TPEYTrOJIbHUKOB,
Uemulpéxy20/1bHUKOS.
Tpuccexyus yena.
Vbl MEXIY
XopAaamu u
CEKYILUMHU.

OTIHMCAaHHbIE
OKPYKHOCTHU TUTST
TPEYTroJIbHUKOB u
YemMbIPExXy2O0IbHUKOS);
U3BIIEKATh
UHpOPMAIINIO 0
FeOMETPUUYECKUX
¢burypax,
MPEJICTABICHHYIO Ha
yeprexax B SIBHOM
BUJIE; TPUMEHATH JUIA
pelieHus 3a1a4
reoMeTpUYecKre
(bakTel, eciau yCIOBHUSA
UX MPUMEHEHUS 3aJaHbl
B sIBHOU (popme; pemarpb
3a/la4il Ha HAXOXKICHHE
TeOMETPHUYECKUX
BEJIMYMH 10 oO0pasiam
WIH IrOpUTMAaM;
UCIIOJIB30BaTh CBOMCTBA
reOMEeTpUUYECKUX (GUryp
JUISL PEIICHUST TUTIOBBIX
3a/1a4, BO3HHUKAIOUINX B
CUTYaITUIX
MOBCEIHEBHON  JKU3HH,
3aJad  MPAKTHYECKOTO
COJIepKaHUs;
xapaxkmepuzoeams
83aUMHOe
pacnonoxcenue npsamou
U  OKpyJCHOCmU, 08YX
OKPYHCHOCEU,
Gopmynuposams 8
npocmenuux — Cay4asnx
ceoticmea U NPU3HAKU
Queyp; 0oKa3vleamo
2eomempuieckue
VMBEPHCOCHUS,
UCNOIbL308aMb
ceolicmea
2eomempuyeckux gueyp
ol pewleHus  3a0ay
NpaKmu4ecKoeo
xapakmepa u 3a0a4 u3
CMENHCHBIX OUCYUNTUH

IToBTOopenune. Pemenue 3amad. MiToroBas KOHTpPOJbHAS

pabota

Hroro

68

9 kjaacc




Howmep HaumenoBanue OcHoBHOE KonuuectBo XapakTepucTUKa
raBbl/ | ThmaBbl/maparpada coJiep>kaHue 4acoB OCHOBHBIX BUJIOB
naparpada y4eOHOM NEesTeIIbHOCTH
I'maBa IX | Bektopsl 8 OrnepupoBaTh Ha
1 [Tonsarue [Tonsarue BEKTOpA. 2 0azoBOM ypOBHE
BEKTOpa JnHa (MOYIIb) MOHITUSIMH BEKTOD,
2 Crnoxenue u BEKTODA, 3 cyMMma BEKTOPOB,
BBIYUTAHUE COHAITpaBJICHHbBIC MIPOU3BEICHUE BEKTOpa
BEKTOPOB BEKTODHI, Ha YHCIIO;
3 VYMHOXeHNE IIPOTUBOIIOJIOKHO 3 HUCIIOJIb30BaTh BEKTOPHI
BEKTOpa Ha HaTpaBliCHHBIC JUISL pereHus
YHCIIO. BCKTOPBI, MpOCTEHIINX 3aJad Ha
[Ipumenenue KOJUTUHEAPHOCTh OIPE/IENIEHUE CKOPOCTH
BEKTOPOB K BEKTOPOB. PaBeHCTBO OTHOCHUTEJIBHOTO
pelienuio 3amad | BEKTOpoB.  JleHcTBHs JIBIDKCHUA,
HaJ BEKTOPAMH, onepuposamaw
WCIIOJb30BaHUE NOHAMUAMU ~ 8EKMOP,
BEKTOPOB B (pHU3UKE. cymma, PpasHocmb
Ckanspnoe 6€KMOopos,
IPOU3BEICHHUE npouszgeedeHue ekmopa
BEKTOPOB, HA YUCTIO, V2Ol MeHCOy
MPUMEHCHHE JUIS 8eKMOpamu; CKaIsipHOe
HAXOXJICHUS JUIMH W npouseeodeHue
yriioB.  Ilpumenenue 8EKMOPO8,  BbINOJIHANMD
8EKMOPO8 ons Oeticmausl Hao
peuterus sekmopamu (cuodiceHue,
npocmeuuux svluUmanue,
2e0MempudecKux VMHOJMCEHUe HA 4YUCTO),
3a0auy. BLIYUCTAMY  CKATISIPHOE
npouseedetue,
onpeodensimo 8
npocmeuwux — CIyuasx
yeorn MeHCOY
8eKmopamiu,
8bINOIHAMb
pasnodceHue  8eKmopa
Ha cocmasnsowue,
NPUMEHAMb
NOJNYYeHHble 3HAHUA 8
Qusuxe; NPUMEHAMb
8eKmMOpbl 01 peulenus
2eomempudeckux 3aoau
Ha @vluucieHue OauH,
Venog;,  UCnonb308amb
NOHAMUSL 8EKMOPO8 04
pewienus  3a0ay  no
Qusuxe, ceoepaguu u
opyaum VUEOHbIM
npeomemam
I'maBa X Meroa koopAauHAT 10 OnepupoBatb Ha




1 Koopaunatst
BEKTOpa

2 [Ipocreitmme
3a/la4d B
KOOp/IMHATAaX

3 VYpaBHeHue
OKPYXKHOCTH H
IPsAMOI

Penrenue 3anau

Pasnoorcenue

gexmopa Ha
cocmasnsowue.
OCHOBHBIC MOHSATHS,
KOOpOUHAambl
gexmopa,
paccmosiHue  medxHcoy
MOouKaAMU.
Koopounamot

06a30BOM YpOBHE
IIOHATUAMUAU BCKTOD,
cymma BEKTOPOB,
MIPOU3BE/ICHUE BEKTOPa
Ha YHCIIO, KOOPIUHATHI

Ha IUIOCKOCTH;
U3BJICKATh
UHPOPMALIUIO 0
reOMETPUYECKHIX
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cepeOunsvl  ompesKa.
Vpasuenus  ghueyp.
YpaBHenue
OKPY>KHOCTH B
KOOpJIMHATAX.
VYpaBHeHHE NpsIMOU B
KOOpJIMHATAX.

B3anmnuoe
pacmojoKeHue 08yx
OKpYIHCHOCIEU.
[Iepeceyenue
OKpY>KHOCTEHN u

npsaveix. Iloaenenue
mMemooa KoopouHam,
N03601510Ue20
nepegooumy
2eomempuyeckue
00beKmvl  HA  A3bIK
aneeopul. P. [lexapm.
Ipumepol  paznuunvix
cucmem KOOpOUHam.

JlexapToBbI
KOOPAMHATHI Ha
MIJIOCKOCTH. Meton
KOOpAMHAT U  €ro
[IPUMEHEHHUE.

durypax,
MPEJICTABICHHYIO Ha
yepTekax B SIBHOM
BUJIC; TPUMEHATH JUIS
pelieHus 3aza4
reOMETPHUUYECKUE
GbakTbl, eciau YCIOBUS
WX MPUMCHECHHUS 33]IaHBI
B ABHOH (hopme; pemiarh
3aJaud Ha HaxXO0XJIECHHE
reOMETPUUYECKUX
BEIIMYMH TIO oOpa3nam
WIH aIropuTMam;
UCIIOJIb30BAaTh BEKTOPBI
JUTSE pelieHus
IIPOCTEUIINX 3aJa4d Ha
ompezieNieHue CKOpPOCTU
OTHOCHTEJIBHOTO
JBIKCHUST  OTIPENICTIATh
PUOIKEHHO
KOOPJMHATHl TOYKU TIO
e€ u300paKkeHUI0 Ha
KOOPJIMHATHOMN
MJIOCKOCTH;
xapaxkmepuzoeamau
83aUMHOe
pacnonoxcenue npsamou
U OKpyJcHOCmU, 08YX
OKpYHCHOCMEU,
onepuposama
NOHAMUAMU ~ 8EKMOP,
cymma, PpasHocmob
8EKMOpO8,
npouszgedeHue 8eKkmopa
HA YUCTIO, Y20l MeHCOy
B8EKMOpAMU, CKANSIPHOE
npousseoeHue
8eKMOpPO8,
KOOpOUHAmbl Ha
NIIOCKOCMU,
KOOpOUHAMbL 8eKMopa,
BbINOIHAMY  OelCmBUs
Hao 8eKmMopamu
(cnoorcenue,
svluumanue,
VMHOJCEHUE HA YUCTO),
BLIYUCTAMY  CKATISIPHOE

npouseedetue,
onpeoensimo 8
npocmeuuux — CIyyasx
yeon MeHCOY
6eKmopamiu,

8bINOIHAMb

pasioosiceHue eeKxmopa
Ha cocmaseAarnuue,




I'maBa XI | CooTHOmIEHHE MEXIAY CTOpOHAMH | 11
yriaMd — TPEYroJbHUKA. CkansipHoe
MIPOU3BE/ICHNE BEKTOPOB

1 Cunyc, xocunyc, | Tpuconomempuyeckue 3
TaHTeHC, GyHrkyuu Mynoz2o
KOTaHI'€HC yIiia | yaia. . Cunyc,

2 CootHomieHue KOCHHYC, TaHTCHC 4
MEXIY yrinos or 0 mo 180°.
CTOpPOHAMU U OcHoBHOE
yriaamu TPUTOHOMETPHYECKOE
TpPEYroJbHUKA TOKJIECTBO.

3 CkansipHoe DopmyIisl 2
MIPOU3BEICHNE IPUBEICHUS.

BEKTOPOB Koopounamui
Pemenue 3amau gexkmopa. Dopmybl 1

[IpumensTH
nepuMeTpa, IUIONIA/IN;
MIPUMEHSATH 0a3oBbIe
TPUTOHOMETPUYECKHUE
COOTHOUIEHUS JUTSL
BBIYHCIICHUS JUTUH,
pacCTOAHMH, TUIONIAACH
B IIPOCTEHIINX CIIy4asiX;
BBIYUCIIATh PACCTOSHUSA
Ha MECTHOCTH B
CTaHJAPTHBIX
CUTyaIUsX, TJIOIIAIU B
MPOCTEUIINX  ClIyYasx,
NPUMEHSTh (POpPMYIBI B
MIPOCTEUIINX CUTYALMIX

bopMyIBI




KonTtponbnas padora No 2 IUTOIIIAIA 1 B [IOBCEIHEBHON
TPEYTOJIbHHKA, KHU3HH, npUMeHAmb
Teopema cunycos. dopmynvr nrowaou npu
Teopema KocuHycos. peutenuu
Pemenue MHO20UA208bIX 340aY, 8
NPAKTHYECKUX 3ajad KOMOpbIX He ce
C  HCHOJb30BaHUEM O0anHble Npeocmasiietsl
TEOpPEMBbI KOCHHYCOB. A6HO, a  mpebylom
Pemenne B8bIYUCTEHU,
NPAKTHYECKUX 3a7ad onepuposamau bonee
C  WCIOJIb30BaHHEM WUPOKUM KOIUYECMBOM
TEOPEMBbI ~ CHHYCOB. Gopmyn ONUHbI,
Boruncnenue naoWaou  8bIYUCIAMD
JJIEMEHTOB xapakxmepucmuxu
TPEYrOJIbHUKOB c KOMOUHAyuti Queyp
KCIIOIb30BaHUEM (okpyosrcHocmet u
TPUTOHOMETPHUECKUX MHO20)20/IbHUKO8)
COOTHOIIICHUH. NPUMEHAMb
Permenne MpU2OHOMemMpu4ecKue
TPEYTrOJIbHUKOB. dopmynel o
Meron YIBOCHHS eblyucieHutl 8 0Oolee
Menanbl. CkauspHoe CILONHCHBIX Cyyasx,
npouseeodenue. NPOBOOUNMb BbIYUCTICHUS
Acmponomust u Ha ocHoge
ceomempus. Ymo u DPABHOGENUKOCTU u
Kax V3HAIU PABHOCOCMABIEHHOCTNU
Anakcazop, Gopmynuposamuo
Opamocghen u 3a0ayu Ha BvblYUCIeHUE
Apucmapx 0 Onun, naowaoetl u
pasmepax JIyHul, peuams ux, nposooums
3emau  u  Connya. BbIYUCTEHUS Ha
Paccmosanus om MecmHOCmU;
3emau 0o Jhymer u npumeHams  hopmyivl
Connya. Hsmepenue npu  BLIYUCIEHUAX 8
paccmosiHus om CMENCHBIX VueOHbIX
3emnu 0o Mapca. npeomemas, 8
OKpydHcaroujeu
delicmeumenbHOCmu
I'maBa XII | JUIMHA OKPYKHOCTH M IUIOIAAbL Kpyra 12 OnepupoBatb Ha
1 [IpaBunpHBIE [IpaBunpHbIE 4 6a30BOM YpOBHE
MHOTOYTOJTbHUKH | MHOTOYTOJIbHUKH. MOHSTHSIMH
2 JlvHa Bnucanneie U 4 reoOMEeTpHUECKUX (HUryp
OKPY)KHOCTH ¥ | OIIMCAHHBIE MIPaBUIILHBIC
IUIOIIA/h Kpyra | OKpY’KHOCTH TSt MHOTOYTOJTBbHUKH;
Pemenue 3amau NpaGUIbHBIX 3 W3BIICKATh
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MHO20Y20/IbHUKOS.
OKpy»KHOCTb,  KpYT.
Ux  snemeHTsl U
cBoiictBa. PopMyiIbl
JUIUHBI OKPYXHOCTH U
IJI0LIAIN Kpyra.
Keaopamypa  «kpyea.
Ucmopuss  uucna .
3onomoe ceuenue.
Ilocmpoenue
NpaAGUNbHBIX
MHO20)20/IbHUKOS.
T'eomempus u
UCKYCCMEO.
T'eomempuueckue
3aKOHOMEpPHOCmU
OKpYHCaroUie2o mupa

nHpopmaIuio 0
r€OMETPUUYECKHUX
durypax,
MPE/ICTABJICHHYIO Ha
yepTekax B SBHOM
BUJIC; TPUMEHSTH JJIA
perieHus 3a71a4
r€OMETPUYECKUE
(bakThl, eciaM yCIOBUS
WX MPUMEHEHHS 3aJaHbl
B sIBHOH (hopme; periaTh
3a7a4¥ Ha HAXOXKJICHHE
r€OMETPUUYECKHUX
BEJIMYMH IO 00pa3iam
WJIn aJITopUTMaM;
HCIOJIb30BaTh CBOMCTBA
reOMETPUUYECKUX (PUTYp
JUISL PEILICHUs] TUITOBBIX
3a/7a4, BO3HHUKAIOUINX B
CUTYaIUAX
IIOBCCAHEBHOM JKHM3HU,
3a/lad  MPAKTHYECKOTO

COJICPIKAHMS;
BBIYUCIISATh PACCTOSTHHS
Ha MCCTHOCTHU B
CTaHJAPTHBIX

CUTyalusX, IUIOMAIU B
INPOCTEUIINX  ClIyYasx,
MPUMEHSTh (POpMyNbl B
IIPOCTEUIINX CUTYALUAX

B OBCEIHEBHON
JKU3HHU, NpUMEHAMb
2eomempuiecKkue

Gaxmel 0N peweHus
3a0a4, 6 moMm uucre,

npeononazanuux
HeCKOIbKO wazos
pewenust;
dopmynuposamo 8

npocmeuuux — CIyuasx
ceolicmea U NpusHaKU
Queyp; 00Ka3b18amMy
eeomempuieckue
VMBEPAHCOCHUSL,
UCNONB308aMb
ceoticmea
2eomMempuieckux gueyp
onsl  pewleHus  3a0a4
APAKMU4ecKo2o
xXapaxkmepa u 3a0a4 u3
CMEJICHBIX — OUCYUNTUH,
onepuposambu
NOHAMUAMU
2e0MempuUYecKuUx
Queyp; u3eneKamo,




I'maBa JBrxeHuUs

X1

1 Ilonsatue Jpmxkenus. OceBas
JIBYDKCHUS u [EHTpaTbHAs

2 [TapannensHbIi CUMMETPHS, NOBOPOM
MepEeHoC U u napanienbHulll
MTOBOPOT neperoc Komounayuu

Pemrenne 3amau O08UdICEHU Ha

Kontponbnas padora Ne 4

niockocmu U ux
ceoticmea. JIBrxenus

IJIOCKOCTH u
BHYTPEHHUE
CUMMETPUH ¢buryp
(37IeMeHTapHbIC

llpCJ_lCTElBJlCIIl/Iﬂ).

Crtpouts dburypy,
CUMMETPUYHYIO JTaHHOU

burype OTHOCUTEIBHO
ocH u TOYKH:
pacrno3HaBaTh
NBIKEHHE OOBLEKTOB B
OKpYXaloIlleM  MHpE;
pacmo3HaBaTh
CUMMETpUYHbIE (QUTYPBI
B OKpYXalolleM MHPE;
onepuposama
NOHAMUEM O8UICEeHUs U
e1ademn npuémamu
nocmpoenus  Queyp ¢
UCNONIL30BAHUEM
O0BUICEHU, NPUMEHAMD
NOJNyYeHHble 3HAHUA U
Onvlm NOCMpoeHuli 8
CMECHBIX NpeoMemax u
8 PeanbHbIX CUMYaYUsX
OKpyJHCanuieco  Mupa;
NpUMEHAMb  C80UCMBA

08uUDICeHULL ons
nposedeHust
npocmenuux
obocHosanuil  ceoucme
Queyp; NpUMeHsAMb

ceolicmea O08UIICEHULL
0l nocmpoeHuti. U
8bIUUCTEHUU

I'maBa HauanbHble cBeCHUS U3 CTEPEOMETPUH
XV
1 MHororpaHHMKI ‘ I110CKOCTB.

Omnepuposatb Ha
06a30BOM YpOBHE
MOHATUSIMU




Tema
IIOBEPXHOCTH
BpaIicHus

Mnocoepannux u eco
anemenmul. Hazeanus
MHO20SPAHHUKO8 €
PA3HbIM NONOHNCEHUEM
u KOIU4eCmeom
epaneti. IlepBuuHble
MIPEICTABICHHS 0
nupamue,
napasuiesienure/e,
npusMme, chepe, mape,
HWINHApPE,  KOHYCE,
UX  DJJEMEHTaXx |

MPOCTEUIIINX
CBOICTBaX.
[IpencraBnenne 00
00BEME i ero
CBOMCTBAX.

WN3mepenue o0bEMa.
Enunuiel uzmepenus
00BEMOB.  Vosoenue
kyoa. Il.  Depma
Apxumeo. I[lnamon u
Apucmomenns. JI
Diinep

re€OMETPHUYECKUX
¢buryp; U3BJIEKATh
nHpopMaIuio 0
reOMETPHUYECKUX
durypax,

MPE/ICTABJICHHYIO Ha
yepTekax B SBHOM
BUJIC; TPUMCHATH JUIS
perieHus 3a71a4
r€OMETPUYECKUE
(bakThl, eciaM yCIOBUS
WX PUMCHECHHS 33]IaHBI
B sIBHOH (hopme; periaTh
3a7a4¥ Ha HaXOXKJICHHE
r€OMETPUUYECKHUX
BEIMYMH TI0 OOpa3nam
WU aJITopUTMaM;
HCIOJIB30BaTh CBOMCTBA
reOMEeTPUYECKUX QUTyp
JUIS PEIICHUs] THUITOBBIX
3a/7a4, BO3HHUKAIOIINX B
CUTYaIUAX
IIOBCCAHEBHOM JKHM3HU,
3a/lad  MPAKTHYECKOTO
CoJIepKaHus
NPUMEHSTh  (POPMYJIbI
IUIOIagM U 00BéMa,
IJIOMIAU TTOBEPXHOCTH
OTACITBHBIX
MHOTOTPaHHUKOB  TIPH
BBIUYMCIICHHUSX,  KOTJa
BCE JJaHHBbIE UMEIOTCS B
YCIIOBHH; ONepuposams

nPeoOCmasieHUsIMuU 0
onuHe, niowaou,
00véme KaK
BEUUUHAMU,

npooouUms  NpoCHble
BbIYUCTEHUS Ha
00bEMHBIX menax;

npUMeHsmb  opmybl
niowaou, 006véma npu

peuteHuu
MHO20ULACO06bIX 3610611{, 6
Komopblx He ece

O0anHble NpPeocmasiiensl
a6HO, a4  mpebyrom
BbIYUCTICHULL,
onepuposama bonee
WUPOKUM KOAUYECTNBOM
dopmyn niowaou,
06véma




[ToBTOopenwne. Pemenne 3amau. MtoroBass KOHTpOJIbHAS 11
pabora

Uroro 68

YYEBHO-METOJUYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGEHBIE MATEPUAJIBI JIJIAA YUEHUKA

. YMK

1.1 Teomerpus. 7-9 kmaccel : y4e0. s 001ieo0pa3oBaT. OpraHu3andii ¢ MpUiI. Ha 3JICKTPOH.

Hocurene/ JI.C. Aranacsn, B.®. Byry3os, C.b. Kagomiies u ap.. — 3-e u3n. — M : [IpocBemenue.
METOIAMYECKHWE MATEPUAJIbBI JIJIA YUUTEJLA

1.2.1 KoutponbHble paboThl 1Mo reomerpuu: 7 kiacc: k yueObnwky JI.C. ArtanacsnHa u Jp.
«"eomerpus 7 — 9 knacee» / H.b. MenpaukoBa. — M.: M3narensctBo «OKk3ameny, 2020 — 64 c. :
WII.

1.2.2 KoutponbHbeie paboThl 1o reomerpuu: 8 kiacc: k ydeObnuky JI.C. AranacsHa u ap.
«I"eomerpus 7 — 9 kimaccel» / H.b. MenbaukoBa. — M.: M3narenscTtBo «9k3amen», 2020 — 64 c. :
WiI.

1.2.3 Koutponbubie paboTsl 1mo reomerpun: 9 kiacc: k yuebnwuky JI.C. ArtanacsnHa u Jp.
«"eomerpus 7 — 9 knacce» / H.b. MenpaukoBa. — M.: M3narensctBo «Ok3ameny, 2020 — 94 c. :
WII.

1.3.1 Tector mo reomerpun: 7 kiacc: k yueObnuky JI.C. AranacsHa u ap. «['eomerpus 7 — 9
knaccsl» / A.B. @apkoB. — M.: UznatenbctBo «OK3ameny, 2020 — 144 c. : ui.

1.3.2 Tector mo reomerpun: 8 kiacc: k yueObnuky JI.C. AranacsHa u ap. «['eomerpust 7 — 9
knaccsl» / A.B. ®@apkoB. — M.: UznatenbctBo «Ok3ameny», 2020 — 110 c. : ui.

1.3.3 Tector mo reomerpun: 9 kiacc: x yueOonuky JI.C. AranacsHa u np. «['eomerpust 7 — 9
knaccel» / A.B. ®@apkoB. — M.: U3natenbctBo «Ox3amen», 2020 — 96 c. : ui.

1.4. 1 qunakTuueckre mMaTepuaisl 1Mo reoMeTpun: 7 kiacc: Kk yueOnuky JI.C. AtanacsiHa u Jip.
«l'eomerpuss 7 — 9 xmaccel» / H.b. MenbHukoBa, I'.A. 3axapoBa. — M.: M3narenscTBO
«JK3amen», 2020 - 144 c. : u.

1.4.2 JlunakTudeckue mMarepuansl 1o reomeTpuu: 8 xiacc: k yueOHuky JI.C. AtanacsHa u ap.
«l'eomerpust 7 — 9 xmacce» / H.b. MenbnukoBa, I'.A. 3axapoBa. — M.: HznatenbctBo
«Dx3ameny, 2020 - 176 c. : u.

1.5. 1. 'eomerpus: paGouas terpaap : 7 ki. / JI.C. Aranacsu, B.®. byryszos, C.b. Kagomiies u
ap.. — M : IIpocsemenue, 2020— 64 c. : ui.

1.5.2. Teomerpus: pabouas tetpanp : 8 k1. / JI.C. AranacsiH, B.®. Byry3os, C.b. Kagomues u
ap.. — M : IIpocsemenue, 2020 — 65 c. : ui.

1.5.3. T'eomerpus: pabouas tetpanp : 9 k. / JI.C. AranacsiH, B.®. Byry3os, C.b. Kagomues u
ap.. — M : IIpocsemenue, 2020—49 c. : ui.

2.1. KomruiekT qeMOHCTpannoHHBIX Tabui «I'eomeTpus. 7 kinace» k yaeOHuky JI.C. AtaHacsHa
/ T.I'. Xogort, T.A. Bypmuctposa, A.}O. Xonot. — M.: [Ipoceemnienue, 2020

2.2. Kommnekt tabnui «Maremaruka. ['eomerpust. 7-11 kiace». Harmsaagnoe mocooue / M.
Cnextp-M




[MUOPOBLIE ObPA30OBATEJIbHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET

3.1. CD - uck «Ypoku reomerpun Kupumia u Medoaus»

3.2. CD - uck «I'eomerpus 7 knacey» / UzpatensctBo «1C», cepust: «lIkomnay

4. NadopmarinoHHbIC HCTOYHUKH

4.1. http://fcior.edu.ru/ - enuHoE OKHO JOCTYyIA K 00pa30BaTE/IbHBIM PeCypcam

4.2. http://school-collection.edu.ru — equnas kosuieKius nudPOBLIX 00pa30BaTEIbHBIX PECYPCOB
4.3. http://www.fipi.ru/ - penepanbHblii HTHCTUTYT MEAArOTMYECKUX H3MEPECHUIT: HOPMATHBHO-
npaBoBast 6aza OI'D, oTkpbITHIH 6aHk 3aganus OI'D (MaTemaTnka)

4.4. http://alexlarin.net/ - unpopmanmoHHas oAaepKKa pH noaroroske k OI'D o MaremaTHke
4.5. http://sdamgia.ru/ - o6pa3zoBarebHbII MOPTAI /IS OATOTOBKU K 3K3aMEHAM

5. Texuuueckue cpencTna

5.1. IlepcoHanbHbBIA KOMIIBIOTEP
5.2. MynbpTumenuitnas q0ocka

6. YueOHo-TIpakTHYeCcKoe 000pyA0BaHUE

6.1. AynuropHas JOocKa ¢ MAarHUTHOM MOBEPXHOCTHIO M HAOOPOM MPUCTIOCOOICHUH 1715
KpEIUIeHUs Ta0JInI

6.2. Jlocka MarHuTHas ¢ KOOPJIMHATHOMN CETKOM

6.3. KoMIUJIEKT HHCTPYMEHTOB KJIACCHBIX: JIMHEIKA, TPAaHCTIOPTHUP, YrodbHUK (30°, 60°),
yroJibHUK (45°, 45°), LUpKyIb


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

IInanupyemMble pe3yJbTaThl H3yYeHHs] Y4eOHOT0 NIpeaMeTa

BorinyckHuk HaydyuTcs B 7-9 BbInyCKHUK MOJYyYUT
KJjaccax BO3MOSKHOCTH HAYYUTHCS B 7-9
(17191 HCIOJIb30BAHUS B KJaccax AJIs odecrnevyeHus
MOBCETHEBHOI KU3HU H BO3MOKHOCTH yCHEIIHOT0
oOecre4yeHUus1 BO3MOKHOCTH NMPOI0JIKeHUs 00pa3oBaHMs HA
YCHELIHOT0 NMPOJ0JIKeHHU S 0a30BOM U yri1y0JEéHHOM
o0pa3oBaHus Ha 02a30BOM YPOBHeE) YPOBHSIX
JteMeHTHI Teopun | - OnepupoBaTh Ha 6a30BOM ypoBHE' | -  Onepuposamv’  nousmusmu:
MHOKECTB U MOHATHSIMH: MHOXECTBO, DJJIEMEHT | onpeoeieHue, meopema,
MaTeMaTH4YeCKOii MHOKECTBA, IIOJIMHOXECTBO, | aKcuoma, MHOJICECMBO,
JIOTUKH MIPUHA/IICKHOCTD; XapaxkmepucmuKky  MHOMCeCmad,
- 3a/1aBaTh MHOKECTBA | 971€MEHM MHONHCECMEd, Nycmoe,
MEPEUUCIICHUEM UX JIEMEHTOB; KOHeuHoe u beckoneuHoe
- HaXOUTh NEPECEUCHUE, | MHONCECMBO,  NOOMHONCECMEBO,
00beIUHEHNE, TIOJMHOXECTBO B | NPUHAONENHCHOCMb,  BKIIOUEHUE,
MPOCTEUIIINX CUTYAITUSIX; PABEHCMBO MHONCECTNE;
- omepupoBaTh Ha 0a30BOM YPOBHE | - u300pajcamsv MHONMCECMEd U
TIOHSATUSAMH: OTIPEJICTICHUE, AKCUOMA, | OMHOUIEHUE MHOdCECS c
TeopeMa, J0Ka3aTeIbCTBO; nomowbio Kpy208 Junepa;
- MIPUBOIUTH IPUMEPBI U | - onpeoenims NPUHAONEHCHOCHb
KOHTPIPUMEPHI 7Sl IOATBEPKACHUS | demMenma MHOICECmBY,
CBOWIX BBICKa3bIBAaHUH. 00vbeOuHenulo U  nepeceyeHuro
MHOXCECm8;
- 3a0aeamb  MHOMCECMBO  C
NOMOUBIO nepevuciienus
9/1eMEeHMO8, C108eCH020
onucanus;
- onepupogamv  NOHAMUIMU:
8bICKA3bIBAHUE, UCMUHHOCMb U
JIOHCHOCMb 8bICKA3bIBAHU,
ompuyanue 8bICKA3bIBAHUL,
onepayuu Hao 6bICKA3bIBAHUIMU.
u, unu, He, VClo8HbIE
8bICKA3bI8AHUSL (UMNIUKAYUU),
- cmpoumb  BbICKA3bIGAHUS,
OMPUYAHUS BbICKA3bIBAHULL.
B noBceHeBHO KM3HM ¥ TIPH W3YYEHUH APYTUX MPEIMETOB:

13eck u nanee — pacro3HaBaTh KOHKPETHBIE IPUMEPBI OOIINX MOHATHH M0 XapaKTePHBIM MPU3HAKAM, BBIOIHSITh
JICUCTBHS B COOTBETCTBUU C OMPEJICIEHUEM U MPOCTEHIUMH CBOMCTBAMHU TOHSATHH, KOHKPETH3UPOBATH PHUMEPAMHE
o011Me ITOHITHS.

2 311ech U ayee — 3HATh OTIpe/IelICHUE MOHATHS, YMETh MOSICHSTH €0 CMBICII, YMETh HCIOJIb30BaTh MMOHATHE U €0
CBOMCTBA MPH MPOBEICHUH PACCYKIACHUM, TOKA3aTEIbCTB, PELICHUH 3a/1a4.




- HCIOJB30BaTh  Tpaduueckoe
IIPEICTABIIEHUE  MHOMKECTB  JUIS
OMMCAaHUS PEATbHBIX IPOLECCOB U
SBJICHUM, TIpU pELIEHUU 3a1ad
JIPYTUX y4eOHBIX MMPEIMETOB.

. cmpoums  Yenouxu
VMO3AKNIOYeHUll ~ HA ~ OCHOGe
UCNONIL30BAHUS NPABUTL IOSUKU,
UCNONIL308aAMb MHOJICECMEA,
onepayuu ¢ MHO#CeCmeamu, ux
epaghuueckoe npedcmasienue OJist
ONUCAHUS PEaNbHBIX NPOYECcos U
A61eHUl

I'eomeTpnueckue
durypsoi

- OnepupoBarh Ha 0a30BOM YpOBHE
MOHATUSIMU TEOMETPUIECKUX (pUryp;
- Uu3BJIEKaTh  WHQPOPMAILUIO O
TEOMETPHUCCKUX durypax,
MPEJICTaBICHHYI0 Ha YepTeXax B
SIBHOM BH/IC;

- NPUMEHATH JUIS PEIICHHs 3aja4y
reoMeTpuueckue  (akThl,  €CIH
YCJIOBUSI UX NMPUMCHEHHS 3aJaHbl B
SIBHOU (popme;

- pemarth 3aJaud Ha HaxXOXKJICHHE
TCOMETPUYCCKUX  BEJIMYUH IO
oOpasiam win alropuTMam.

- Onepuposamv  NOHAMUAMU
2eomempuyeckux gueyp;

- u3eneKkamo,
UHmMeEpnpemuposams u
npeoopazoevieamsv UHGOpMayUo
0 eceomempuueckux  ueypax,
npeoCcmasieHHYI0 Ha Yepmedtcax;
- NpuMeHsmb 2eomempudecKue
Gaxmoul 051 pewrenuss 3a0a4, 8
mom  uucie, NpPeONnoOaAaAUUX
HECKOJILKO UWaA208 peuleHUs;

- hopmynuposame 8 npocmeriuiux
cnyuasx ceoucmea U NpUHAKU

pucyp;

- OoKkazvleams 2eoMempuyecKue
VMBEepPIAHCOeHUsL,

- 61a0embv CMaHOapmHolui
Knaccuguxayuel niockux gueyp
(mpey2onbHUK08 u
YemblPEXY20bHUKOB).

B noBceaHeBHOM JKM3HM U NIPH W3YYCHUH APYTUX NPEIMETOB:

- HCMO0Jb30BaTh CBOMCTBaA
reOMETPUYECKUX buryp TSt
peleHus THUTIOBBIX 3ajad,
BO3HHUKAIOIINX B CUTYalHsIX
IOBCETHEBHOU J)KU3HU, 3a/1a4

MMPaAKTUYICCKOI'0 COACPIKAHUS.

- ucnonwbsosamev  ceoUCMSA
2eomempudeckux — gueyp 014
peutenuss 3a0ai NpaKkmuyeckKo2o
xXapaxkmepa u 3a0a4 U3 CMeNCHbIX
OUCYUNTUH.




OTHo1IeHus

- OnepupoBarh Ha 6a30BOM YpPOBHE
MOHATUSIMU:  PaBEHCTBO  GUryp,
paBHbIE ¢burypsl, PaBEHCTBO
TPEYrOJIbHUKOB,  IapaJljIeIbHOCTb
MPSIMBIX, NEePHEHINKYJISIPHOCTh
MPSIMBIX, YIJIBI MEXIY MPSMBIMHU,
MEepIEHUKYIISP, HAaKJIOHHAs,
MIPOEKIIMSL.

- Onepuposamb  NOHAMUAMU:
pasencmeo  Queyp,  pasHvle
Queypul, PABeHCmB0
Mpey2oNbHUKOS, NAPALIeNbHOCHb
NPAMbIX,  NepPneHOUKYIAPHOCMb
NPAMBIX, Yeibl MeHcOy NPAMbIMU,
nepneHOuKysp, HAaKIOHHAS,
npoekyusi,  nododbue  ¢ueyp,
nooobOHble  Queypvl, NOO0OHbLIE
MpeyeoNbHUKU,

- npumensimo meopemy Paneca u
meopemy 0 HPONOPYUOHATLHBIX
Ompe3Kax npu pewlenuu 3a0au;

- Xapakmepuzoeamv  83AUMHOE

pacnonodicenue nPAMOT u
OKpYJICHOCMU, 08yx
OKpYIICHOCIEU.

B noBceHeBHOI KM3HM U NIPU U3YYEHHHU APYTUX NMPEIMETOB:

- HCIOJb30BaTb OTHOWICHHUA OJIA
PCUICHUA HpOCTGfII.HHX 3a1a4,
BO3HHKAKOIIUX B pCaJII)HOfI KHU3HH.

- UCNONb308aMb OMHOULEHUS OIS
pewenus: 3a0ay, 803HUKAIOWUX 8
PeanbHOU HCUZHU.




N3mepenus n
BbIYMCJICHUS

- BbmonHATE u3MepeHue UINH,
paccTosiHUM, BEJIWYMH YIJOB, C
[IOMOILBIO  MHCTPYMEHTOB  JJIs
HU3MEPEHUH IUIUH U YIJIOB;

- IPUMEHATh (POPMyYJIBI IEpUMETpa,
wiomaan W o0béMa, MIoLaIu
MIOBEPXHOCTH OTJEJIbHBIX
MHOT'OI'PaHHUKOB pu
BBIUMCIICHUSX, KOTJla BCE JIaHHbIE
HUMEIOTCS B YCIIOBUH;

- npuMeHsaTh TeopeMy Iludaropa,
0a30BbIe TPUTOHOMETPUUYECKHE
COOTHOILEHHUS AN  BBIYMCIICHUS
JUIMH, PpAacCTOSHUM, IUIOWAAEHd B
MPOCTEHIINX CIydasX.

-Onepuposamo

npedcmasieHuasmMuy 0 OJuHe,
niowaou, 0bvéme Kak
BEIUYUHAMU. Tpumenamo

meopemy ITlughacopa, gopmynv
niowaou, o6véma npu peweHuu
MHO20ULALOBBIX 3a0au, 8
KOMopulX  He  6ce  OaHHble
npeocmasiieHuvl s16HO, A Mpedyom
8bIUUCTIEHUL, Onepuposams Ooiee
WUPOKUM  KOIUYECTNBOM (DOpMYT

ONUMbL, niowaou, 00véma,
BLIYUCTAMD — XAPAKMEPUCTUKU
KOMOUHayul Queyp
(okpyoicnocmet u

MHO20Y20IbHUKOB) — BbIUUCAMb
paccmosHus mexncoy uzsypamu,
npUMeHAMb

mpuzoHomempuieckue @opmynvl
onsl  evluucieHutt 8  Oojee
CNLOJCHBIX  CYHAsAX, NPOBOOUMb

BbIYUCTICHUS Ha ocHoge
PAaHOBeIUKOCTNU u
PABHOCOCMABNIEHHOCTU,

- npoeoounts npocmuie
BbIYUCTICHUS Ha 00bEMHBIX
menax;

- ¢opmynuposams 3a0auu  Ha
ebluuUcCIeHUe ONUH, niowaoel u
00bEM08 U peuams ux.

B noBceqHeBHOM KH3HHU U IPpHU H3YYCHUHU NPYIUX NPEAMETOB:

- BBIUMCIAATH  PAcCTOSAHUSA  Ha
MECTHOCTH B CTaHIAPTHBIX
CUTYyaLUsIX, II0IIaAx B
MPOCTEUIIINX CIIy4YasX, HPUMEHSTh
(hopMyIbI B IPOCTEUIIINX CUTYAITHSIX
B TIOBCETHEBHOM JKM3HU.

- NpoBOOUMb  GbIYUCHEHUS HA
MecmHocmu,
- npumeHams  QOpMyavl  HpU

BbIYUCTEHUAX 8 CMEJHCHBIX
YueOHbIX npeomemax, 8
OKpyHCcarouel

oeticmeumenbHOCmi.




I'eomeTpuueckue - W3o0paxkaTh TUIMOBBIE IIJIOCKHE | - H3zo6pascamo
NMOCTPOEHHS ¢burypsl u (GUTYpsl B MPOCTPAHCTBE | ceomempuyeckue  gueypsl  no
OT PpyKH W C  TOMOUIBIO | MEeKCMOBOMYy U  CUMBOIbHOMY
WHCTPYMEHTOB. ONUCAHUIO;
- Cc80000HO  onepuposamo
YEePMENCHLIMU  UHCMPYMEHMAMU
8 HECNIOJICHBIX CLYYAsIX,
- 8bINOIHAMb nocmpoenusl
MpeyeoibHUKOS, npUMeHsImb
omoenbHbvle Memoobl
nocmpoerull YupKyiem u
JIUHEUKOU u npo8ooUms
npocmeiiuiue ucciedo8anus
yucna peulenul;
- U3006padicamv Munogvle NIOCKUe
Queypol u obvemHble mena ¢
HOMOWbIO npocmeuuux
KOMNbIOMEPHBIX UHCIMPYMEHTNOB.
B noBceaHeBHOIi ;KM3HM M IPU W3YYE€HHH TPYTUX NPEAMETOB:
- BEITIOJTHSTh NPOCTEUIINE | -  8bINOAHAMbL — Npocmetiuiue
MOCTPOCHHS Ha MECTHOCTH, | HOCMPOeHUsI HA ~ MEeCMmHOCMU,
HEO0OXOIMMBIC B PEATbHOM JKU3HH. HeoOxX00uMble 8  peanbHOU
JHCUBHU,
- OyeHusamv pasmepuvl pPeaibHbIX
00bEKMO8 OKPYACAIOUe20 MUpa.
I'eomeTpuueckue - Ctpouts Qurypy, CUMMETpU4Hyto | -  Onepupoéams  nouamuem
npeodpa3oBanus JTaHHOU (PUType OTHOCHUTEIBHO OCH | O8UJICEHUs U  NpeoOpazo8anus
U TOYKH. nooobdus, enademv  NPUEMAMU
nocmpoeHus. Queyp c
UCNONL308AHUEM — OBUNCEHUUl U
npeobpazosanuli nooobus,

NPUMEHAMb NOJYYeHHble 3HAHUS
U onvlm NOCMPOECHUU 8 CMENHCHBIX
npeomemax U 8  PealbHbiX
CUMYAYUAX OKPYHCAIOUIe20 MUPA,;
- cmpoums ¢ucypy, HOO0OHYIO
O0anHol, NONb308AMbCA
ceoticmeamu noooo6us onst
000CHOBAHUS CBOUCME Puyp;

- NpUMEHAMb ceoticmea
08uUdNCEeHUll Ol NPOBEOeHUs.
npocmenuux 060CcHOBaHUL
ceolicmea ghueyp.

B noBce1HeBHOI KU3HU U IPH M3Y4YEHHUH APYTUX NPeIMETOB:

- pacmo3HaBaTh JIBIKCHHE O0BEKTOB
B OKpY>KaIOIIEM MUDE;

- pacrio3HaBaTb CUMMCTPUYHEIC
(GUTypsl B OKpYKAIOIIEM MHUPE.

- npUMeHsAMb ceolicmsa
08udCeHUl u NPUMEHAMb
nooobue 011 nNOCMpoeHull U

B8bIYUCTCHUI.




BekTopbl - OnepupoBarb Ha 6a30BoM ypoBHE | -  Onepuposamsv  NOHAMUAMU
KOOPIAMHATHI HA MOHATHSIMHU BEKTOP, CyMMa | gekmop, cymma, — pasHocmob
TJIOCKOCTH BEKTOPOB, IMPOU3BEACHUE BEKTOPA | 8eKMOpPOS, npousgeedeHue
HAa  4YHCIO, KOOPAWHATHI  HA | BEKMOpPA HA HUCTO, Y20l MeHCOY
IJIOCKOCTH; geKmopamu, cKansipHoe
- OTIpeNeNsTh NpUOIMKEHHO | npouszeedenue 8€KMOpO8,
KOOpAUHATBl  TOYKM MO €€ | KoopouHamel HA  NJIOCKOCHIU,
M300paKEHUI0 Ha KOOPAMHATHOH | KOOpOUHAmul 6eKmopa,
IJIOCKOCTH. - 8bINONHAMbL  Oelcmeus Hao
gexmopamu (cnooicenue,
gblyUmMaHue,  YMHOJCEeHUe  Ha
YUCno), GLIYUCTAMb  CKANAPHOE
npoussedeHue, onpeoensimv 8
npocmeuwux — Cayuasx — yeoi
MedHcoy BeKmopamu, GblNONHAMb
pasnodcenue gexmopa Ha
cocmasnaowue, NPUMEHAMb
NoIyYeHHble 3HAHUA 8 usuKe,
N0b308AMbCA dopmynoii
BLIYUCTECHUSL PACCNOSHUSL MENCOY
moukamu no U36€CMHBIM
KOOpOUHamam, UCNOIb3068aMb
ypaeHenus Queyp 0na peuieHus:
3a0auy,
- NpuMeHAmb  8eKmopvl U
KOOpOuHamol Ol peulenust
2eomempudeckux — 3a0ai4  Ha
8bIUUCTEHUE ONUH, Y2Il08.
B noBceHeBHOI KM3HM U NIPU U3YYEHHHU APYTUX NMPEIMETOB:
- HCIONB30BaTh  BEKTOPHI  JUIS | - UCNoIb3068aMb NOHAMUSL
pelieHust MpOCTeMIINX 33734  Ha | 6eKMOpPo8 U  KOOpouHam 0.
orpezeseHue CKOPOCTH | pewienus 3adau no  ¢usuxe,
OTHOCHUTEIIBHOTO IBUYKEHUS. eeozpagpuu u Opyeum yueOHuIM
npeomeman.
Hcropus - OnwuceIBaTh OTHeNbHbIE | -  Xapakmepuzosamv  6K1AO
MaTeMaTHKHU BBIJIAIOIINECS PE3YNbTATHL, | 8bI0AIOWUXCA  MAMEMAMUKOE 8
MOJIyYEHHbIE B XOJI€ Pa3BUTHS | pazgumue MamemMamuku U UHbLX
MaTeMaTHKHU KaK HayKH; Hayuuvlx ooaacmei,
- 3HaTh NPUMEPbl MATEMAaTUYECKUX | - NOHUMAMb PO MAMEMAMUKU &
OTKPBITHUHA U UX aBTOPOB, B CBA3U C | pazeumuu Poccuu.
OTEYECTBEHHOU U BCEMHUPHOU
HCTOPHUE;
- TOHUMATh pPOJb MAaTEMAaTUKH B
pa3zButuu Poccun.
MeTtoanbl - Bri6upats MOAXOAAIIHN | - Mcnonv3ys uzyuernHvle Memoovl,
MaTeMATHKHU U3YYEHHBI METOJ JJsl pelIeHUH | npo8ooums 00KA3amenbcmeo,

I/I3y‘-IeHHBIX TUIIOB MAaTCMAaTHUYCCKUX
3a/a4;

- MIPUBOJUTH IIPUMEPHI
MaTeMaTUYECKUX 3aKOHOMEPHOCTEMN
B OKpY)KAlOIIEW IEHCTBUTEIbHOCTH

BbINOIHAMb ONPOGEPIHCEHUE,
- 8blOUpamMb U3YUEeHHble Memoobl
U ux KomOuHayuu Onsl peuleHus
Mamemamuyeckux 3a0ay,

- UCNONB308AMb




" IPOU3BEACHHUAX HCKYCCTBA.

mamemamuyecKkue 3HAHUA O
OnuUcaHusi 3aKOHOMepHOCmel 6
OKpyHcarouel
oelicmseumenbHOCmu u
npoU3BEOeHUAX UCKYCCMBA,

- npumeHams  npocmeuuiue
npocpammmusle  Cpeocmea u
91eKMPOHHO-KOMMYHUKAYUOHHbBIE
cucmembl npu peuieHuu
Mamemamuyeckux 3a0au.
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