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HHOACHUTEJBbHAA 3AIINCKA

[Tporpamma yueOHoro mpeamera «I'eomeTpusi» cocTaBiieHa HA OCHOBE:
e ®denepanpHoro 3akona ot 29.12.2012 Ne-273 @3 «O6 ob6pazoBanum B Poccuiickoit denepanuny;
e ®denepanbHOTrO TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO CTaHapTa OCHOBHOTO 00IIero 00pa3oBaHus;

e [IpuMepHOW OCHOBHOW 00pa30BaTENBLHON MPOrpaMMbl  OCHOBHOTO  O0IEro 00Opa3oBaHus,
0JI0OpEHHOM peneHueM (eIepalbHOTO YIeOHO-METOMYECKOT0 O0BEAMHEHUS 1O 00IeMy 00pa30BaHMIO;

® C y4eTOoM JUHUU ydeOHO-meTonuuecknx kKomruiekcoB (YMK) «['eomerpus» (aBTOpbl: ATaHacsH
JI.C., byry3oB B.®., Kagomnes C.b. u ap.);
N3ydyeHne MaTeMaTHKH B OCHOBHOM IITKOJIE 00€CIIeYHBACT:

® (OCO3HAHHEC 3HAYCHUS MAaTEMAaTUKU B HOBCCHHCBHOﬁ KU3HH YCJIOBCKaA,

® (GopMHUpOBaHHME TPEACTABICHUN O KYJIbTYPHBIX M HCTOPHYECKUX (haKTOpax

CTaHOBJICHHS MaTEeMaTHYCSCKON HAYKH;

COLIMAJIbHBIX,

® (dopmupoBaHWE TPEICTABICHWA O MaTeMaTHKE KaK YacTH OOIIEYEIIOBEYeCKOH KYJIbTYpHI,
YHUBEPCAIBHOM SI3bIKE€ HAayKH, ITO3BOJISIOIIEM ONMCHIBATh U M3YYaTh pPeajbHbIE IIPOLIECCHI U SIBJICHUS.

B pesynbraTe M3ydeHHS MaTeMaTHKH OOydYaOIIMECs Pa3BUBAIOT JIOTHYECKOE W MaTEeMaTHUECKOE
MBIIUICHHUE, MOJYYalOT MPEJACTaBICHUE O MaTEeMaTUYECKHUX MOJENSAX; OBJIAJACBAIOT MATEeMAaTHYECKUMU
PACCYXKJICHUSIMHU; y4aTCsi NPUMEHSATh MaTEMaTHYECKHUE 3HAHHS TMPU PEIICHUU pPa3IUdHbIX 3a7ad |
OLICHUBATh TIOJNy4YEHHBIC PE3YyIbTAThl; OBJAJECBAIOT YMEHMSIMH pEIICHUS Y4YeOHBIX 3ajayd; pPa3BUBAIOT
MaTeMaTUYECKYyI0 HHTYUIIHIO.

O0mas xapakrepucTuKa yueOHOro npeamera

T'eomempusa — onvH M3 BXHEHIINX KOMIIOHEHTOB MaTeMaTHYECKOro 00pa30BaHus, HEOOXOIUMBIH
JIIA HpI/IO6p€T€HI/I$I KOHKPCTHBIX 3HAHUHA O MNPOCTPAHCTBEC MW IMPAKTHYCCKHW 3HAYHUMBIX yMeHI/II\/JI,
(dbopMHpOBaHUS S3bIKA OMHMCAHUS OOBEKTOB OKPY)KAIOLIET0 MHpa, s Pa3BUTHUSA IMPOCTPAHCTBEHHOTO
B006pa)K€HI/I$I N UHTYUIHUH, MaTeMaTHUeCKOHN KYJBbTYPBI, OJId 3CTCTUYCCKOTO BOCIIMTAHHA O6yanOIHHXC$I.
W3yuenne reoMeTpuu BHOCUT BKJIQJ B Pa3BUTHE JOIMUYECKOIO MBIIUIEHHS, B (POPMUPOBAHHME HMOHSATHUS
J0Ka3aTeIbCTRA.

OnazeHne OOYyYarOIUMHCS CHUCTEMOM TI'€OMETPUYECKUX 3HAHUH M yMEHUH Heo0XoAuMO B
HOBCGI[HGBHOﬁ KU3HU OJId U3YYCHHUA CMCKHBIX JUCHUIIIMH U ITPOAJOJIPKCHHA O6pa30BaHI/I$[.

B kypce reomerpum 7—9 KJaccoB MpPEICTABICHBI CIEAYIOIIUE COJAEp)KaTeNbHbIE JIMHUU:
«eomerpuueckne  uryps», «OTHomeHHS», «V3MepeHUss ©  BBIYUCIEHHs», «l eoMmeTpuueckue
nocTpoeHUs», «I'eoMeTpuyeckue mpeoOpa3oBaHus», «BeKTOpbl 1 KOOPIMHATHI HA TNIOCKOCTH.

B paMkax yka3aHHBIX COEPKaTENbHBIX JIMHUNA PENIAIOTCS CIIEAYIONINE 3a1a4H:

° pa3BUBAIOTCS NPEACTABICHHUS O TEOMETPUM Kak Hayke; 00 HCTOPUM BO3HMKHOBEHHS
reoOMeTpUM Kak IpHUMepa HayKH, IepBble MNpoOJeMbl KOTOPOM OBLIM IOCTAaBJIEHbl MPAKTHUECKOMN
NesTeIbHOCTBIO YelloBeKa (Harnpumep, 3eMieMepHe);

o (hopMUPYIOTCS 3HAHUS yUaIIUXCsl O TEOMETPHYECKUX OOBEKTAaX W MX CBOMCTBAx, (opmyrax
BBIYMCIICHHS] TEOMETPUUECKUX BEJIMUNH;
° dbopmupyrOTCA HaBBIKH MMOCTPOEHUS u HU3MEPEHUS

reoMeTpHUecKuX (hUryp, perieHus 3aaau;

° pa3BHUBaeTCA JOTMUYECKOE MBILUIEHHE, BOOOpaKEHUE, MaTeMaTHUECKHM SI3bIK U Jp.

Onucanue MecTa yueOHOro npeaMeTa B y4eOHOM IJIaHe
VY4eOuslii nmpeamet «I eoMeTpus» BXOIUT B IPEAMETHYI0 0011acTh «MaTemaTnka u UHQOpMaTUKay, SIBISETCS
00s13aTeBHBIM NI U3y4YeHus B 7-9 kitaccax. B yueOHOM Tu1aHe Ha €ro H3y4eHHe OTBOIUTCS:

Kaacc Yueonblit npeamer [KosmvecTBo KosmnuecTBo Htoro
He/leJIbHBIX YacO0B  [y4eOHBIX He/lellb 3a yuyeOHbIii roa
7 xnacc ['eomeTpus 2 34 68
8 kiacc ["eomeTpust 2 34 68
9 xacc ['eomeTpus 2 34 68




Bcero 3a 3 rona peanuzanuu nporpammsl — 204 yaca.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITIPEIMETA

«'EOMETPUSA»
N3zyyenue reoMeTpuu  oOecIreunBacT CIIENyIOIINE  Pe3ylbTaTbhl OCBOCHHS OCHOBHOM
00pa3zoBaTeNbHON IPOTPAMMBI:
JUYHOCMHbLE:
1. ['OTOBHOCTB U CIIOCOOHOCTH O0YYAIOLIMXCSI K CAMOPA3BUTHUIO M CaMOOOPa30BaHUIO HA OCHOBE

MOTHBAIMHM K OOyYEHHUIO U TMO3HAHHIO, TOTOBHOCTh U CIIOCOOHOCTH OCO3HAHHOMY BBIOOPY M TIOCTPOCHUIO
JalbHeNIe MHAMBUAYAbHON TpaeKTOpuH oOpa3oBaHMsI Ha 0a3e OPUEHTUPOBKH B MHpe npodeccuit u
podecCHOHABLHBIX MPEIIOYTEHH, C YYETOM YCTOWYMBBIX TTO3HABATEILHBIX HHTEPECOB.

2. CdopmupoBaHHOCTH OTBETCTBEHHOT'O OTHOIICHUS K YYCHHIO; YBAKUTEIBHOIO OTHOLICHUS K
Tpyay.

3. ChopMupoBaHHOCTH  LIETOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUsI HAYKH U OOILIECTBEHHOMN MPAKTHKH,
YUUTBIBAIOIIETO COIMAIBHOE, KYIbTYPHOE, SI3bIKOBOE, JYXOBHOE MHOI000pa3ue COBPEMEHHOTO MHPA.

4., Oco3HaHHOE, yBaXUTEIHHOE M JOOPOKENATENHLHOE OTHONIEHHE K JPYrOMYy 4YEIOBEKY, €ro
MHEHUIO, MUPOBO33PEHUIO, KYIbTYpE, S3bIKY, BEpE, IPAXKAAHCKOW MO3ULUHU. ['OTOBHOCTh M CIIOCOOHOCTH
BECTH JHAJOr C APYTUMM JIIOJABMU M JOCTHraThb B HEM B3aMMOIOHUMAaHUs (MIAEHTU(UKaLuUs ceds Kak
MOJTHOIIPABHOTO CYOBEKTa OOIIEHHs, TOTOBHOCTh K KOHCTPYMPOBAaHHWIO o0Opa3a MmapTHEpa IO AHAJOry,
TOTOBHOCTb K KOHCTPYHUPOBAaHHUIO 00pa3a JOMYCTHUMbIX CIOCOOOB JIMaJIOra, TOTOBHOCTh K KOHCTPYHP OBAaHUIO
Ipolecca Juajora Kak KOHBEHLIMOHUPOBAHUS MHTEPECOB, IMPOLENYp, TFOTOBHOCTb U CIIOCOOHOCTb K
BEJICHUIO IIEPErOBOPOB).

S. OCBOEHHOCTh COLMANBHBIX HOPM, MPaBUJI MOBEJCHHS, POJied M (OPM COLMAIBHON >KU3HU B
rpyImnmnax u cooOIIecTBax.
6. ChopMupoBaHHOCTH IEHHOCTH 3/I0POBOT0 U 0€30M1acHOr0 00pa3a JKU3HU.

/. Pa3BHUTOCTB BCTETMYECKOrO CO3HAHHUS YEPE3 OCBOEHHE XYyIOKECTBEHHOTO HACIEIUS HAPOJIOB
Poccun u Mupa, TBOpPYECKOH JEATENBHOCTH 3CTETHMUYECKOrO XapakTepa (CIOCOOHOCTh IMOHHUMATh
3CTETUYECKOE, IMOLMOHAIBHO-LIEHHOCTHOE BHJICHHE OKPY/KAIOLIEr0 MUPA; CIIOCOOHOCTh K SMOLIMOHAIBHO-
LIECHHOCTHOMY OCBOEHHUIO MHUPA, CAMOBBIPDAXKCHUI0O U OPUEHTALMU B XYI0XKECTBEHHOM U HPaBCTBEHHOM
IIPOCTPAHCTBE KYJIBTYpbI; YBAXKEHUE K UCTOPUU KYJIbTYphl cBoero OTeuecTBa, BHIPAKEHHOW B TOM YHCIIE B
MOHMMaHHUM KpacoThl YeJI0BeKa; CHOPMHUPOBAHHOCTh AKTUBHOT'O OTHOLICHHUS K TPAAULIMIM XYyA0KECTBEHHON
KYJIbTYpPbI KaK CMBICIIOBOM, 3CTETUYECKOM U IMYHOCTHO-3HAYMMOMN [IEHHOCTH).

8. C(i)OpMPIpOBaHHOCTB OCHOB 3KOJIOTHYECKOH KYJbTYPHI, COOTBCTCTBYIOH_Ieﬁ COBpPCMCHHOMY
YPOBHIO 3KOJIOTUYCCKOI'O MBIIIIJICHU.

Memanpeomemmnuvie
Me)KIIpe)]MeTHbIe INOHATUSA

OOyuaronyecss yCOBEPIICHCTBYIOT NpUOOpPETEHHBIE Ha NIEPBOM YPOBHE HABBIKH PadoThl ¢
uHpopManuei 1 nonoaHAT ux. OHU CMOTYT paboTaTh ¢ TEKCTaMH, IPeOOPa30OBLIBATh U MHTEPIPETUPOBATD
COZIepKALIYIOCs B HUX MH()OPMAIUIO, B TOM YHCIIE:

*  CHUCTEeMaTH3UpPOBaTh, COMOCTABINTh, AHAIM3HPOBATh, O0OOMIaTP W  HWHTEPIPETHPOBATH
MH(pOPMaIIHIO, COAECPIKALIYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTAX;

* BBJICJSITh TJIABHYIO M M30BITOYHYIO HWH(OPMAINIO, BBHIMOJHATH CMBICIIOBOE CBEPTHIBAHHE
BBIIEJICHHBIX (DAKTOB, MBICIEH; MpencTaBIATh UH(OpPMALMIO B CXKAaTOM cIOBeCHON Qopme (B Bue IIaHA
WM TE3UCOB) U B HATJIAIHO-CUMBOJIHUYECKOU (hopMe (B BHJIE TaOIHUILL, TpaQUUECKUX CXEM U AMarpamMm, KapT
MOHATUH — KOHIIETITYyaTbHBIX JHArPaMM, OTIOPHBIX KOHCIIEKTOB);

®  3aMOJIHATH U JONOJHATH TaOJIMIIbI, CXEMBI, AUArPAMMBbI, TEKCTHI.

OO6yuaromuecss NMPUOOPETYT ONBIT NMPOEKTHOH JAeATebHOCTH Kak 0co0oi (GopMbl ydeOHOMU
paboThl, CHOCOOCTBYIOLIEH BOCIUTAHHIO CAMOCTOSATENBHOCTH, WHUIIMATUBHOCTH, OTBETCTBEHHOCTH,
MOBBIIIEHUI0 MOTHBALMU M S(PQPEKTUBHOCTH Y4eOHOM JIESITEIbHOCTH; B XOJE Ppean3alud HCXOIHOTO
3aMbIciIa Ha MPAKTHYECKOM YPOBHE OBJIAJCIOT YMEHHUEM BHIOMpATh a/IeKBAaTHBIC CTOSIIEH 3a1ade CpercTBa,
IIPUHUMATh PELICHMs], B TOM YHCIIE U B CUTyalUsIX HeonpenenéHHocTu. OHU MOTydaT BO3MOXKHOCTb Pa3BUTh



CIIOCOOHOCTH K pa3paboTKe HECKOJIBKUX BapUAaHTOB PEILICHUH,
K NOMCKY HECTaHJapPTHBIX PEIIECHUH, IOUCKY U OCYLIECTBICHUIO Hauboiee NpuemMiIeMOoro peleHusl.

B coorBerctBun ¢ ®I'OC OOO BBIAETAIOTCS TPU TPYMIBl YHUBEPCATIHHBIX YUYEOHBIX JEHCTBHIA:
peryasTUBHbIE, I03HABATEIbHbBIE, KOMMYHUKAaTUBHBIE.
PeryasituBubie YY /|

1. YMeHHue caMOCTOSATENbHO ONpEAessATh Leau 0o0ydeHMs, CTaBUThb U (HOpMYIMpOBAaTh HOBBIE
3aauu B yueOe M MMO3HABATEIbHOM JEATENIbHOCTH, Pa3BUBaTh MOTUBBI M MHTEPECH CBOCH MO3HABATEIbHOM
AeaTenbHOCTH. OOYy4arOUNACs CMOXKET:

®  aHAIM3UPOBATH CYIIECTBYIOLIUE U IJIAHUPOBAThH Oynylire o0pa3oBaTeabHbIe Pe3yIbTaThl;

®  uyacHTU()UIUPOBATH CcOOCTBEHHBIC mpoOJIeMbl W ONpPENENATh  TJIABHYIO
npo0biemy;
®  BHIBHTaTh  BEPCUU  PEIICHUS  TPOOJIEMBI, dbopMynTupoBaTh THITOTE3HI,

MIPEABOCXUILATh KOHEUHBIN pe3yJbTaT;

®  CTaBUThb LElb JEATEIBHOCTH Ha OCHOBE  OIIPEICIICHHOU npobiaemMbl U
CYILLECTBYIOIIUX BO3MOYXHOCTE;

®  (opmynupoBaTh yueOHbBIE 3a/1a4H KaK [Iard JTOCTHKECHUS IOCTABICHHOHN IIETHN I TEIbHOCTH;

®  00OCHOBBIBaTH LIEJEBbIE OPUEHTUPHI M TPUOPUTETHI CCHUIKAMH Ha IEHHOCTH, yKa3blBas W
00O0CHOBBIBAS JIOTHYECKYIO TIOCJIE0BATEILHOCTD IIATr0B.

2. YMeHHe caMOCTOSATENbHO IUIAHUPOBAaTh IYTH JOCTMDXKEHUS Leled, B TOM 4HCIE
aJIbTEpHATHBHBIC, OCO3HAHHO BBIOMpaTh HambOonee dS((EKTUBHBIE CIIOCOOBI pEHICHUS YYEOHBIX U
MO3HABATENbHBIX 33/1a4. O0yJarouiicss CMOXET:

®  ompenensiTh HeOOXOIUMBIE IEHCTBHE(S) B COOTBETCTBHH C y4eOHOM M MMO3HABATEIBHON 3a1a4eit
U COCTaBJISATh AJITOPUTM UX BBIITOJIHEHUS;

®  00OCHOBBIBaTh M OCYIIECTBIATH BbIOOP Hambosee 3((HEeKTUBHBIX CIIOCOOOB pelIeHUsT yI4eOHBIX
Y TIO3HaBaTEbHBIX 3a7ay;

®  OmnpenensATh/HaXoIUTh, B TOM YMCJE U3 MPEAJIOKEHHBIX BapUAHTOB, YCIOBHS JJIS BHIIIOJHEHUS
y4eOHOM U TTO3HABATEILHON 3a/1a4u;

®  BLICTpaWBaTh KM3HEHHBIE TJIaHBI Ha KPAaTKOCPOUHOE OyAylee (3asBIsATh 1I€TEBbIE OPUEHTHPHI,
CTaBUTh aJICKBAaTHBIE WM 3aJaud M TpeajaraTh JACHCTBUA, YKa3biBas U OOOCHOBBIBAsl JIOTHYECKYIO
MOCIIEI0BATEIHHOCTD IIIaroB);

®  BBIOMpaTh W3 MPEJIOKEHHBIX BAPUAHTOB M CAMOCTOSITEJILHO MCKATh CPEICTBA/PECYPCHI IS
pelIeHus 3a1a4uk/ TOCTHKEHUS LeNH;

®  COCTaBJIATH IUIaH PeLIeHUs MPoOIeMbl (BBIMOIHEHHS POEKTA, IPOBEIEHUS UCCIIEIOBAHNS);

®  ompedensaTh MOTCHIMATbHBIC 3aTPYTHEHUS IPU PEIIeHUH yueOHON U MO3HABATENbHON 3a71a4u U
HaxOJIUTh CPEJICTBA ISl UX YCTPAHCHHUS;

®  ONHCHIBATh CBOW OMBIT, OPOPMIISSL €ro AJs MepeAadd JIPYyruM IIOISM B BHJAE TEXHOJIOTHUU
pereHust MPaKTUYECKHUX 3a]1a4 OMPEIEIICHHOTO KiIacca,

®  [UIAHMPOBATh U KOPPEKTUPOBATH CBOIO MHANBUAYAIbHYIO 00pa30BaTeNbHYIO TPACKTOPHIO.

3. YMeHHe COOTHOCHUTHh CBOW JCHCTBHSA C TUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBIISATh
KOHTPOJIb CBOCH ACATEIHHOCTH B TMPOIECCE JAOCTIKCHHSI Pe3yJibTara, OMPEAeNaTh CIOCOOBI JEHUCTBHIA B
pamMKax TpPeIOKEHHBIX YCIOBHA W TpeOOBAaHUU, KOPPEKTUPOBAThH CBOU ACHCTBHS B COOTBETCTBUU C
M3MeHsoMecs cutyareid. O0yJarommiicsi CMOXKET:

®  OmpeAeNiaTb COBMECTHO C MEAAroroM M CBEpPCTHUKAMU KPUTEPUH TUIAHUPYEMBIX PE3yJIbTaTOB U
KpUTEPUHU OLIEHKH CBOEN y4eOHOM e TeIbHOCTH;

®  CHCTeMAaTH3HpOBaTh (B TOM 4HCIE BBIOMpATh MPHOPUTETHHIE) KPUTEPUU IUIAHUPYEMBIX
PEe3yIBTATOB M OLIEHKU CBOCH JIEATEITLHOCTH;

®  oTOMpaTh MHCTPYMEHTHI JUISl OIECHUBAHUSI CBOCH JESATEIBHOCTH, OCYIIECTBIATh CAMOKOHTPOIb
CBOEH JICSITEIIPHOCTH B paMKaX MPEIIOKEHHBIX YCIOBHI U TpeOOBaHUI;

®  OLICHHUBATh CBOIO JESATEIBHOCTb, APTYMEHTHPYS TPUYUHBI JOCTHXKEHUS WIM OTCYTCTBUSA
IIJIJAHUPYEMOTI'O pe3ynbTaTa;

L4 HaxOoquTb AOCTATOYHBIC CPCACTBA JIA BBIIIOJHCHUS y‘le6HBIX HCﬁCTBHﬁ B H3MCHHmH{€ﬁCH



CUTYyallUU W/UIU IPH OTCYTCTBUU TNIAHUPYEMOTO PE3y/bTaTa,
®  paboTas 110 CBOEMY IUIaHy, BHOCUTh KOPPEKTHUBBI B TEKYILYIO IE€ATEILHOCTh HA OCHOBE aHAIN3a
M3MEHEHHMI CUTYallUu JJIs TOJIyYeHHs 3aIJIaHMPOBAHHBIX XapaKTEPUCTHK MPOAYKTa/pe3ynbTara;

®  yCTaHaBIMBaTh  CBA3b  MEXAY  I[IOJIYYCHHBIMH  XapaKTePUCTHUKAMH  NpPOAYKTa U
XapakTEePUCTUKAMU Ipollecca JEATEIbHOCTH M IO 3aBEpPILICHUU ACSATEIBHOCTH IMpeiaraTb U3MEHEHHE
XapaKTepUCTHK Mpoliecca I MOJIyYeHUs yIyUlIIEHHBIX XapaKTEPUCTUK MPOIYKTa;

®  CBEpATh CBOM JICWCTBUS C ILEIBIO W, NpU HEOOXOAWMOCTH, HCIPABIATh OLIMOKH
CaMOCTOSITEIILHO.

4, YMeHHe OICHHMBaTh MPAaBUIBHOCTH  BBINONHEHHS y4eOHOW 3amaud, COOCTBEHHBIC
BO3MOKHOCTH €€ perieHusi. O0yJaronuiicss CMOXKeT:

®  OmnpenenATh KPUTEPUU MPaBUIIbHOCTH (KOPPEKTHOCTH) BBIITOJHEHHsI yUeOHOM 3a1auu;

®  aHaIM3UPOBaTh U OOOCHOBBIBATh IPUMEHEHHE COOTBETCTBYIOIIETO HMHCTPYMEHTApHs s
BBINOJIHEHUS Y4eOHOH 3a7auy;

®  cBOOOAHO IOJIB30BATHCS BHIPAOOTAHHBIMU KPUTEPUSIMHU OLIEHKH U CAaMOOLIEHKH, UCXOS U3 1IeNn
Y UMEIOLIUXCS CPEJICTB, pa3inyasi pe3yabTaT U ClloCOObI IeHCTBU;

®  OIEHHMBATH IPOAYKT CBOCH JEATEIFHOCTH 10 33JaHHBIM U/HIIM CAMOCTOSTEIILHO OTIPEIeIIeHHBIM
KPUTEPUSM B COOTBETCTBUU C LIEIBIO JEATEIBHOCTH;

®  00OCHOBBIBaTh JIOCTHXKMMOCTH I BBIOPAaHHBIM CIIOCOOOM Ha OCHOBE OILIGHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;

®  (uUKCHpOBATH M AHAIU3UPOBATH TMHAMHKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

5. Bnanenne ocHoBaMM CaMOKOHTPOJISl, CAMOOLIGHKH, NPUHATHUSA DPELICHUH U OCYLIECTBICHMS
OCO3HaHHOTO BBIOOPA B yueOHOM U mo3HaBaTenbHON. O0yJaromuiicss CMOXKeT:

®  HaOmOIaTh M aHAIM3MPOBATH COOCTBCHHYIO YYECOHYIO M TIO3HABATEIHHYIO JEATCIHHOCTh U
JEATEILHOCTD APYTUX 00YYAIONIMXCS B TPOIIECCE B3aUMOIIPOBEPKH;

®  COOTHOCHTh  pEAJbHBIE U IUIAHUPYEMBIE pe3ynbTaThl  WHIWBHIYAJIbHON
00pa3oBaTeNbHON AEATEIbHOCTHU U JIeNIaTh BHIBOJIBI,

®  [IpUHHUMATH pelieHue B  y4eOHOU CUTyaluu M HECTH  3a  HETo
OTBETCTBEHHOCTD;

o CaMOCTOATCIIBHO ONPEACIATh HNPHUYHMHBI CBOCTO YCIICXa MM HCYCIIEXa W HAXOIUTb CIIOCOOBI
BbIXOJla U3 CUTYyallUU HECYCIICXA,

®  DPETPOCIEKTHBHO ONpPEAENATh, KaKue JEUCTBUS MO PELIEHUI0 y4eOHOHU 3a7aun WK NapaMeTpbl
9THUX JIEHCTBUIA MPUBEIN K MOJYYESHUIO UMEIOILErocs MPOyKTa y4eOHO! e TebHOCTH;

®  IEMOHCTPUPOBATh MPHEMBI PETYIALINN TCUXOPUZNOIOTHIECKUX/ IMOIMMOHAIBHBIX COCTOSIHUN
s jocTukeHus dS¢ddexra ycrmokoeHHs (yCTpaHEHHs SMOLMOHAIBHOM HANpPSKEHHOCTH), 3(dexTa
BOCCTaHOBJIEHUsSI  (Ocia0iieHHus TOposBIEHUM  yToMieHus), 3¢¢ekra akTUBU3alMHU  (HOBBIIICHUS
NCUXO(PHU3UOJIOTHYECKON PEaKTUBHOCTH).

ITo3naBartenbHbie YY /[

6. YMeHue onpeaensaTb IOHATHS, Co3JaBaTb OOOOIIEHHUs, YCTAaHABJIMBAaTh AHAJIOTHUH,
KJIacCcU(UIUpPOBaTh, CAMOCTOSTEIBLHO BBIOMpAaTh OCHOBAaHUS W KpPUTEpUHM JJs  KiaccH]UKaluy,
YCTaHABJIMBATh TPHUYMHHO-CIICJCTBEHHBIE CBSI3H, CTPOUTH JIOTHYECKOE DPACCYKICHHE, YMO3aKIIOYCHHE
(MHIYKTUBHOE, I€IYKTUBHOE, 10 aHAJIOTHH) U JIeNaTh BBIBOIbL. OOYYaIOIINICS CMOXKET:

®  [oA0MpaTh CJIOBA, COINOAYMHEHHBIC KIIOYEBOMY CIJIOBY, OMNPEACISAIONINE €ro MPU3HAKH |
CBOMCTBA;

®  BBICTPaWBAThH JIOTUUYECKYIO LETIOYKY, COCTOSIIYIO U3 KIIOUYEBOTO CJIOBA U COTIOJTYUHEHHBIX eMY
CJIOB;

®  BBIJIEATH OOUIMN MPHU3HAK JIBYX WM HECKOJBKUX MPEIMETOB WM SIBICHUH W OOBSICHATH MX
CXOJICTBO;

®  00BEOMHATH NMPEIMETHl U SIBICHHS B TPYNIBI IO ONpPEACICHHBIM IpPU3HAKaM, CPaBHUBATH,
KJaccu(uuupoBaTh U 00001aTh (PAKTHI U SIBICHUS;

® BEHIICIATH SIBJICHUE U3 OOIIET0 psa APYTHX SBICHHM;
®  ompeaensaTh OOCTOSTENbCTBA, KOTOpPBIE MPEANISCTBOBAIM BO3HUKHOBEHUIO CBSI3U  MEXKIY



SIBIICHUSIMU, W3 3TUX OOCTOSITENLCTB BBIACIATH OMPEICISIIONINE, CIIOCOOHBIE OBITHh MPUYMHOW JTaHHOTO
SIBJICHU S, BBISIBJISITh IPUYHHBI U CIIEICTBUS SIBICHUM;

®  CTPOUTH PACCYXIEHHE OT OOIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHHUSIM H OT YaCTHBIX
SBJIGHUH K OOLIMM 3aKOHOMEPHOCTSIM;

®  CTPOUTH PACCYKIEHHE HAa OCHOBE CPAaBHEHUS IIPEIMETOB U SIBJICHUM, BBIIEIAS IPU 3TOM 00IIMeE
[IPU3HAKU;

®  y3Jararh NOJXYYEHHYIO HH(POPMAILNIO, HHTEPIPETUPYS €€ B KOHTEKCTE PelIaeMoi 3a1auu;

®  CaMOCTOATEJIFHO YKa3blBaTh Ha HH(OPMAIMIO, HYKIAIOUIYIOCS B TPOBEpKE, INpelaraTb |
MPUMEHSTH CII0CO0 MPOBEPKU JOCTOBEPHOCTH HH(OPMAIIHH;

®  BepOaIM30BaTh YMOIMOHAIBHOE BIICYATIICHNE, OKa3aHHOE HAa HETO HCTOYHUKOM;

®  OOBACHATH SIBJICHUS, MTPOLECCHI, CBS3H U OTHOILICHHMS, BBISBIIIEMbIC B X0/1€ TIO3HABATEIBHON U

UCCIIEIOBATENILCKON ACSITENbHOCTH (NIPUBOJIUTh OOBSICHEHHE C HM3MEHCHHEM (OpPMBI MPEICTaBICHHS;
OOBSCHSITH, IETATU3UPYS WIH 0000111as1; OOBSICHATH C 3aJaHHON TOYKH 3PCHUS);

®  BBIBTH M HA3bIBATh NMPHUYUHBI COOBITHS, SBICHHS, B TOM 4YHCIE BO3MOXKHBIE /Hamboiee
BEPOSITHBIE IPUYUHBI, BO3MOKHBIE IIOCIEACTBUS 33/JaHHOW INPUYMHBI, CAMOCTOSITEIBHO OCYIIECTBIISASA
IIPUYMHHO-CJIEICTBEHHBII aHaIN3;

®  jleNaTh BBIBOJI HA OCHOBE KPUTHUYECKOTO aHaJIM3a PAa3HbIX TOUEK 3PEHHUs, ITOJTBEPHKIaTh BHIBOJ
COOCTBEHHOM apryMeHTaluel UM CaMOCTOATEIBHO ITOTYyYCHHBIMH TAHHBIMH.

1. YMeHue co31aBaTh, IPUMEHSTh U IPEOOPa30BbIBaTh 3HAKK M CUMBOJIBI, MOJAEIH M CXEMbI IS
peleHust yueOHbBIX U MMO3HABATEIbHBIX 33124, OOyJaromuicss CMOXKET:

®  0003Ha4yaTh CUMBOJIOM U 3HAKOM IIpEeIMET W/UIIU SBJICHUE;

® OIPCACIIATL JIOTHUYCCKUC CBA3KW MCKAY NpPpEAMCTaMH W/ M SIBJICHUAMMU, 0003Ha4YaTh JaHHBIC
JJOT'MYCCKHUEC CBA3HU C IIOMOIIBIO 3HAKOB B CXCMC,

®  co3JaBaTh a0CTPAKTHBIN WK peabHbIN 00pa3 mpenaMeTa u/vid sIBICHUS;

®  CTPOUTh MOJIEJb/CXEMY Ha OCHOBE YCIIOBMI 3aJjaul M/MITH CII0co0a ee pereHus;

® co3iaBaTh BepOaJbHbIE, BEIIECTBEHHbIE U HH(OPMALMOHHBIE MOJEIM C BBIACIECHUEM
CYLIECTBEHHBIX XapaKTEPUCTUK OOBEKTa JJIsi ONpEeNIeHUs criocoda peleHusl 3aJaud B COOTBETCTBHM C
CUTYyaLUEH;

®  1peoOpa3oBbIBATh MOJIEIAM C II€JIbIO BBIABIECHUS OOLIUMX 3aKOHOB, ONPEIENSIONINX JaHHYIO
MPEeIMETHYIO 001acTh;

®  [IepEeBOJUTH CIOXKHYIO MO COCTaBy (MHOTOACHEKTHYI0) MH(POpPMAIHUI0 U3 TpaduiyecKoro HiIn
(bopManTu30BaHHOTO (CUMBOJIBHOT'0) IIPEJCTABICHHS B TEKCTOBOE, 1 HA00OPOT;

o CTPOUTH CXEMY, aJITOPUTM I[efICTBHSI, HCIPABJIATL WJIM BOCCTAHABJIMWBATH HEU3BECTHRIN paHee
AJITOPUTM HAa OCHOBE NUMCIOIICTOCA 3HAHUA 00 O6’[>CKT€, K KOTOpOMY IIPUMCHSCTCA aJITOPHUTM;

®  CTPOMTH J0KA3aTeIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHUBHOTO;

®  aHANMM3UPOBATH/peIIEKCHUPOBATh OMBIT Pa3padOTKH ¥ pealu3aluu y4yeOHOTO MPOEKTa,
HcCaeoBaHUs (TEOPETUYECKOTO, AMIMPUIYECKOTO) HA OCHOBE TPEIJIOKEHHOW MPOOJIEMHON CHTYaIluH,
MOCTABIICHHOW 11€JIM W/WUJIH 33IaHHBIX KPUTEPUEB OIICHKH MPOAYKTa/pe3yabTara.
8. CmeiciioBoe uTeHue. OOyJaronuiicss CMOXKET:

®  HAXOOWTh B TeKcTe Tpedyemyro uHGpoOpMalMio (B COOTBETCTBHM C LEISIMH  CBOEH
NESITETHHOCTH);

®  OpUGHTHUPOBATHCS B COJNEPKAHUM TEKCTa, TIOHMMATh IEJOCTHBI CMBICI  TEKCTa,
CTPYKTYpUPOBATh TEKCT;

®  yCTaHABIUBATh B3aUMOCBSI3b OMUCAHHBIX B TEKCTE COOBITUMN, SIBJICHH, TPOIECCOB;
PE3IOMHPOBATH IITABHYIO UJICIO TEKCTA;

®  1peoOpa3oBHIBATH TEKCT, «IIEPEBOJIS» €r0 B APYTYI0 MOAAIBHOCTH, HHTEPIPETHPOBATH TEKCT
(HeXyH0KEeCTBEHHBIN — yUeOHBIH, HAYYHO-TTOMYJIIPHBIN, HH(MOPMAIIMOHHBIH, TeKCT Non-fiction);

*  KPUTHYECKH OICHUBATHh COACPKAHKE U (HOPMY TEKCTa.

9. cDOpMI/IpOBaHI/IG U Pa3BUTUC OKOJOIMYCCKOro MbBINUICHHA, YMCHHC HNPUMCHATL Cro B
MO3HABATEIIbHONW, KOMMYHUKATHBHOM, COIMAJIBHOM TMpakTHKe U Npo(EecCHOHATLHONH  OpHEHTAIlUU.



OOy4Jarommiicss CMOXKET:
®  OmpenessaTh CBOC OTHOIICHHUE K MPHUPOIHOMN cpefe;

®  aHaIM3MPOBATH BIMSHUE SKOJIOTMUYECKHUX (PaKTOPOB Ha Cpeay OOMTaHUS KHUBBIX OPraHU3MOB;

° MPOBOJUTH MIPUYMHHBINA U BEPOATHOCTHBII aHaIIN3 3KOJIOTHYECKUX
CUTYalHi;
° MPOrHO3UPOBATH W3MEHEHHUS CUTyaluHn Mpd CMEHE  JICUCTBUS  OJHOTO

(axTopa Ha JeiicTBUE Pyroro GpakTopa;

®  pacIpoCTPaHATh HKOJOTMUYECKHE 3HAHHUS M Y4YacTBOBATh B IMPAKTUYECKUX JefaX MO 3alluTe
OKpY>Karollen Cpeibl;
®  BbIpakaTh CBOE OTHOIICHHUE K IIPUPOJIC YePE3 MOJIEIH, IPOCKTHBIE PAOOTHI.
10. Pa3BuTne MOTHBALIMY K OBJIAJICHHUIO KYJIbTYPO aKTHUBHOTO UCIOJIB30BAHUS CIIOBAPEH U APYTHX
MOKMCKOBBIX cucTeM. OOyJaromuicss CMOKET:
* omnpeaensTh He0OXOAUMbIE KIIOUYEBbIE TOUCKOBBIE CJIOBA U 3aMIPOCHI;

® OCYWICCTBIATH BSaHMOHeﬁCTBHG C 3JICKTPOHHBIMUA ITOMCKOBBIM CUCTCMaMHU,
CJIOBApsAMU;

® (bOpMI/IpOBaTB MHOXCCTBCHHYIO BLI60pKy N3 IOUCKOBBIX HCTOYHHMKOB IJIA O6T)CKTI/IBI/133,III/II/I
PE3YyJIbTATOB IIOUCKA,

® COOTHOCHUTh IOJIyUYEHHBIE Pe3yJIbTaThl IOMCKA CO CBOEH A€ATEIbHOCTBIO.
KommyHnukarusubie YY /|
1.YmMeHnue opranu3oBbIBaTh y4eOHOE COTPYAHUYECTBO U COBMECTHYIO I€ATEIBHOCTD C YUUTEJIEM U
CBEpCTHHKAMHM; pab0TaTh HHAMBUIYAJIHHO U B TPYIINE: HAXOIUTH 00IIee PelICHHE U pa3penaTb KOHPINKTHI
Ha OCHOBE COIJIaCOBaHMs MO3ULMH U yueTa MHTEPECOB; (pOpMYyJINpOBaTh, ApryMEHTHUPOBATh U OTCTaUBaTh CBOE
mMHeHne. OOyJaroIuiCs CMOXKET:

—  OIpEeleNsITh BO3MOXHBIE POJIM B COBMECTHON JEATEIBHOCTH;
—  UIPaTh ONPEAEIICHHYIO POJIb B COBMECTHOM JEATEIBHOCTH;

—  IpUHUMATh TO3ULUIO0 coOecelHUKa, MOHMMAs MO3UIMI0 JPYroro, pasjiuyaTb B €ro peuu:
MHEHUE (TOUKY 3pEHHs), J0Ka3aTeIbCTBO (ApryMEHTHI), PaKThl; TUIIOTE3bl, aKCHOMBI, TEOPHH;

- OMPEACIIATE CBOU JEUCTBUS W JEUCTBUSA napTHepa, KOTOPLIC CIIOCOOCTBOBAIIM  WJTH
MpEeIATCTBOBAIN HpOILYKTI/IBHOI\/II KOMMYHHKAIIUU;
- CTPOUTH MMO3UTHBHBIC OTHOLICHUS B ITPOLECCCC yqe6H0ﬁ U IIO3HABATEIbHOMN ACATCIIBHOCTH,

- KOPPEKTHO W AapryMmMEeHTHUPOBAHHO OTCTaWBAaTb CBOIO TOYKY 3pC€HHA, B JUCKYCCUHU YMCTH
BBIIBUTATh KOHTPApPTyYMEHTHI, MepedpasupoBaTh CBOI MBICIH (BIaJCHHE MEXAaHU3MOM HKBHUBAJICHTHBIX
3aMeH);

—  KpUTUYECKH OTHOCUTHCSI K COOCTBEHHOMY MHEHHMIO, C JIOCTOMHCTBOM TNIPHU3HABATh
OIMUOOYHOCTh CBOETO0 MHEHHS (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;

—  mpeanarath albTePHATUBHOE pelieHue B KOHGIMKTHON CUTYaIlUH;

—  BBIIENATH OOLIYI0 TOUKY 3pEHUS B IUCKYCCUU;

—  JIOTOBapHBAThCS O MpaBUJIAX U BOIMpPOCax ISl 0OCYXKIIEHHS B COOTBETCTBHH C MOCTaBICHHON
nepes rpynmnou 3a1avei;

—  OpraHu3OBbIBaTh yueOHOE B3aMMOJICHCTBUE B rpyIie (OMpeAesaTh 00Ire eI, pacipelesTh
pOJIH, TOTOBAPUBATHCS JIPYT C APYTOM U T. [1.);

— yCTpaHAThP B  paMKax JHajiora  pa3peiBBl B~ KOMMYHHUKAlWH, OOYCIIOBIICHHBIE
HEMOHUMAaHUEM/HETIPUATHEM CO CTOPOHBI COOECETHHKA 3aauu, (OPMBI UIIH COACPIKAHUS TUATIOTA.
2. YMeHMe 0CO3HAaHHO UCTIOIh30BaTh PEUYECBBIC CPEJICTBA B COOTBETCTBHH C 33J1a4eii KOMMYHHKAITUH
JUTSL BRIPQ)KEHUSI CBOMX UYBCTB, MBICJIEH U MOTPEOHOCTEH /7S TUIAaHUPOBAHUS U PETYIISIIUN CBOSH
JIEATEeIIbHOCTH; BJIAJICHUE YCTHOW M MUCbMEHHOM PEUbI0, MOHOJIOTHYECKON KOHTEKCTHOM PEUbIo.
OOy4Jarommiicst CMOXeT:

® orpenesaTh 3a7a4y KOMMYHHUKALMU U B COOTBETCTBUHU C HEMl OTOMpATh pedyeBble CPENICTBA;

® oTOMpaTh M HCIIOJB30BaTh pPEUeBbIE CPEACTBA B MpoIlecce KOMMYHHMKALMU C JPYTHMHU JIIOJBMHU
(mmarnor B mape, B MajoOu IPyIIe U T. 11.);



®  [IPEACTABIATH B YCTHOM WIM IIMCBMEHHOH ¢dbopme  pa3BepHYTHIH IJIaH
COOCTBEHHOH JEITEILHOCTH;

®  co0momaTh HOPMBI MYOJIMYHON peuyH, PErIaMeHT B MOHOJIOT€ M JUCKYCCHH B COOTBETCTBUU C
KOMMYHUKATHUBHOM 3a/1a4eif;

®  BBHICKa3bIBaTh U OOOCHOBHIBATh MHEHHE (CY)KIIEHHE) U 3alpalliBaTh MHEHUE MapTHEpa B pamKax
JUanora;

®  [PUHUMATh PEUICHHE B XOJIE IUAJIOTa M COTIACOBBIBATH €0 C COOCCETHUKOM;

L4 CO31aBaTb IIHUCbMCHHBIC CKJIMIIUPOBAHHBIC) U OpPpUTNMHAJIBHBIC TCKCThI C
HUCIIOJIB30BaHHUEM HGO6XO,Z[I/IMBIX PCUYCBLIX CPCACTB,

®  KCIOJIB30BaTh BepOalbHbIC CPEACTBa (CPEACTBA JIOTMYCCKON CBS3M) VISl BBIICICHUSI CMBICIIOBBIX
OJIOKOB CBOETO BBICTYIUICHHUS;

° HCIIOJIB30BaTh HeBep6aJIBHBI€ CpcacTBa U HarJsiaJHbIC MaTcpuraibl,
HO,I[FOTOBJ'ICHHBIC/OTO6paHHBIe o pyKOBOACTBOM YUHUTEIIA,

®  jenaTh OIICHOYHBIM BBIBOJ O JOCTIDKCHHMHM IEIM KOMMYHHUKAIIMM HEMOCPEICTBEHHO TIOCIe
3aBepIICHHs] KOMMYHUKAaTHBHOTO KOHTAKTa U 00OCHOBBIBATH €TO0.

8. dopMUpOBaHKE U PA3BUTHE KOMIIETEHTHOCTH B 00JaCTH UCIIOJIb30BAHUS MH(DOPMAITMOHHO-
KOMMYHHKAIIMOHHBIX TexHonoruii (aanee — UKT). OOyuaromiuiics cMOXKeT:

®  [[eJICHANIPABJICHHO HCKaTh W WCIOJIB30BaTh WH(POPMALMOHHBIE PECypChl, HEOOXOAMMBIC IS
peleHus yueOHbIX U PaKTHUECKUX 3a1au ¢ nomoubio cpencts MKT;

° BI)I6I/IpaTI), CTPOUTH U UCII0JIB30BATh aICKBATHYIO I/IH(l)OpMaIII/IOHHyIO MOJCJIb JJIA Iepeaadu CBOUX
MBICIIEH cpeacTBaM CCTCCTBCHHBIX U Q)OpMaHBHBIX S3BIKOB B COOTBCTCTBHUU C YCIIOBUAMU KOMMYHUKAIIUU,

L4 BBIACTIATH HH(l)OpMaHHOHHLIﬁ ACIICKT 3aaa4u, OICPUPOBATHL AAHHBIMHU, HCIIOJIB30BaTb MOACIIb
PCUICHUA 3a/lavu;

®  UCMOJb30BAaThb  KOMIIBIOTEPHBIE  TEXHOJOTMM  (BKJIIOYash  BBHIOOp  aJAeKBaTHBIX  3ajaue
WHCTPYMEHTAIBHBIX MPOTrPAMMHO-AMIAPATHBIX CPEJICTB U CEPBUCOB) JUIsl pelieHUS WH(GOPMAIMOHHBIX H
KOMMYHUKAIIMOHHBIX y4eOHBIX 3a7ad, B TOM YHCIIC: BBIUYMCICHUE, HANMCaHWE JOKJIaa0B, pedeparos,
CO3JIaHME IPE3CHTAUM U IP.;

®  HCIOJH30BAaTh MHPOPMAIIUIO C YIETOM STUUECKHUX U MTPABOBBIX HOPM;

®  co3laBaTh MH(QOPMAIMOHHBIE PECYpChl Pa3HOrO THUIA WU JUIS PasHBIX ayIuTOpUM, coOIOAaTh
MH(GOPMALMOHHYIO TUTHEHY U NpaBuiia HH(POPMAIIMOHHON 6€30MaCHOCTH.

IIpeomemnoie:

o HUMETh NPCACTABJICHUA O MAaTECMATUKEC KaK O MCTOAC ITO3HAHUA I[CflCTBI/ITCJ'II:HOCTH, TTO3BOJIAIOIICM
OIMMCBIBATh U U3Y4aTh PCAJIbHBIC IPOUCCCHI U SABJICHUA

® paborath ¢ y4eOHBIM MaTeMaTUYECKUM TEKCTOM (aHaJIM3UpOBATh, H3BJIEKATh HEOOXOAUMYIO
uHpOpMalMIO), TOYHO U TPaMOTHO BBIpaXKaTb CBOM MBICIM C IPUMEHEHHEM MaTeMaTU4eCcKOn
TEPMHUHOJIOTUM W CHMBOJIMKH, IPOBOAMUTH KiIacCU(UKAINM, JIOTUYECKHE OOOCHOBAHMS, J10Ka3aTelbCTBa
MaTEMaTHYECKUX YTBEPKICHUM;

®  BJIAJIETh FTEOMETPUYECKHUM SI3bIKOM; PA3BUTHE YMEHMS MUCIOJIb30BATh €0 JUIsl ONIUCAHUS IPEIMETOB
OKpY’KaloIIero MUpPa; pa3BUTHE NMPOCTPAHCTBEHHBIX MPEICTABICHUN, N300pa3UTEIbHBIX YMEHUH, HABBIKOB
r€OMETPUYECKHUX IOCTPOCHMI;

®  UMeTh CHCTEMaTH4YeCKHe 3HAHHUs O IUIOCKMX (Urypax M HUX CBOWCTBax, MNpPEJCTAaBICHUH O
MIPOCTEUIINX MPOCTPAHCTBEHHBIX TEaX; pa3BUTHE YMEHHU MOJECIHMPOBAHUS PEAIbHBIX CUTyallUil Ha SI3bIKE
TE€OMETPHUH, UCCIIENOBAHUS IIOCTPOCHHOW MOJEIH C UCIOIb30BAHUEM I'€OMETPUYECKUX MOHATHN U TEOPEM,
anmapara anreOpbl, pelieH!s] TeOMETPUUYECKUX U MPaKTUYECKUX 3a]1ay;

®  [IPUMEHATh M3YYCHHBIC IIOHATHS, PE3yJbTaTbl, METOAbI I pELIeHUs 3a7ad IMPaKTUYECKOTO
XapakTepa M 3aJad M3 CMEXKHBIX AUCHUIUIMH C MCIOJb30BaHMEM HpU HEOOXOAMMOCTH CIPaBOYHBIX
MaTepHUasoB, KOMIIbIOTEPA, 10JIb30BATHCS OLICHKOM U IPUKUAKON IPU IPAKTUYECKUX pacdyerax;

®  o0Omamath MHPOPMAITMOHHON M AITOPUTMUYECKON KYIBTYpOil;
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9J1eMeHTBI
TE€OPUH MHOKECTB
H
MaTeMaTH4YeCcKoM
JOTHMKH

- OmepupoBarb Ha 0a30BOM
yp0BHel HNOHSTUSMU:
MHOKECTBO, AJIEMEHT
MHO>KECTBA, MOJIMHOKECTBO,
MPUHA/IC)KHOCTD,

- 3aJ1aBaTh MHO>KECTBa
MepeyrciIeHueM ux
AIIEMEHTOB;

- HaXOJUTh repeceyeHue,
00BEeIMHEHNE, MOJIMHO>KECTBO
B ITPOCTEHIIINX CUTYaITHIX;

- OIepupoBaTh Ha 0a30BOM
YpOBHE TIOHSITUSIMH ;
orpesieNieHue, aKcuoma,
reopeMa, JI0Ka3aTeabCTBO;

- MIPUBOJIUTH MIPUMEPBI "
KOHTPIIPUMEPHI JUTST
MOATBEPIKICHUS CBOMX
BBICKA3bIBAaHU.

- Onepupoeamb2 NOHAMUSMU.:
onpedenenue, meopema,
axcuoma, MHOCECMB0,
xapaxkmepucmuxu

WMHOICecmaa, oNiemMenm
WMHOICecmaa, nycmoe,
KoHeuHoe u  beckoneunoe
WMHOMICECEB0,

noOMHOCECBO,
NPUHAOTIEHCHOCD,

sKITOYCHILE, Pasencmao
WMHOdICeCmE,

- U300paACAMb MHOXMCECMEA

1 OMHOULeHUE MHOMCECE C
nomowvio Kpyeos Jiiepa,

- onpeoensimo
NPUHAOIEHCHOCTD DTIeMeHMA
WHOMICECMBY, 00beOUHEeHUIO U
nepeceuenuio MHOXCeCms,

- 3a0a6amb MHOIHUCECNBO C
NOMOULBIO nepeducieHus
LJ1eMEHMOE, CJ106€ECHO20

13)1€CI> W Jlajee — paclio3HaBaTh KOHKPETHBIC MPUMEPHI OOIIMX TMOHATUNA TIO0 XapaKTEPHBIM IMpPU3HAKAM,
BBINIOJIHATh JICCTBUSI B COOTBETCTBHM C OIPEACICHUEM W MPOCTEHUIIMMH CBONCTBAMHU TMOHSTH,
KOHKPETHU3UPOBATh IPUMEPaMH OO0IIKE TTOHSTHS.

2 31ech W Jalee — 3HATH ompeeNIeHNe MOHATHS, YMETh MOSCHATH €r0 CMBICI, YMETh HCIOIb30BaTh MOHSITHE
Y €ro CBOMCTBA MPH MTPOBEACHUH PACCYKICHHH, I0Ka3aTEIbCTB, PEIICHUH 3a/1a4.

onucanusi,
NOHAMUAMU:
UCIUHHOCTb u
IOJICHOCTb ~ 8bICKA3BIBAHUSL, OMPUYAHUE
BbICKA3LIBAHUL, Onepayuu HAo
GBLICKA3LIBAHUAMU. U, UIU, He, VCIO6HbLLY
BbICKA3bIBAHUSL (UMNIUKAYULL),
- CmMpoums 8bICKA3bIBANUSL, OMPUYAHUSL
6bLCKA3LIBAHUIL.

- onepuposamb
6bICKA3bIGAHUE,

B noBceaHeBHO KM3HM ¥ NIPY U3YYEeHHHU APYTUX NMPeIMeTOB:




- WCII0b30BAThH rpaduueckoe]
MpeCTaBICHIE MHOYXECTB e
OTHCAHUS peabHBIX

[POLIECCOB U SIBJICHMM, MPU PELICHUN
3ajiad IPYrux y4eOHbBIX MPEIMETOB.

cmpounib YenodxKu yMOb’aKJZIOlleHMI;l Ha,

OCHO6€ UCNOJIb306AHUA npaeui
ViocuKu,

UCNOIb306AMb MHOJHCECMEA, onepayuu (|
WHOJcecmeamu, ux zpaqbuqecme

npe()cmaGJzeHue 0751 ONUCAHUSL PEANbHBIX
npoyeccos u SGNeHULl

['eomerpuyeckue - OnepupoBaTh Ha 6a30BOM ypoBHe- Onepupogams NOHAMUSIMU,

(urypsi MIOHATUAMU T€OMETPUUCCKUXeeoOMEeMPUUECKUX Pucyp;
puryp; U361eKamb,

- U3BJIEKATh uH(pOpMaIUIO oUHmMepnpemuposams u
FEOMETPUUYECKUX burypax.jnpeobpasosvieams uHgopmayuro o
MPEACTAaBICHHYI0 Ha 4YepTeXax BleoMempuyeckKux Queypax,
SIBHOM BHU/IE; npeocmasieHHy0 Ha
- NPUMEHATh JJId PELICHUs 3anayqvepmedicax;
reoMeTpUUECKUe dakThI, eCIUnpUMeHMb
[YCJIOBUSI UX TPUMEHEHHUs 3aJlaHbl BeeoMempuueckue Gaxkmol O peuleHust
SIBHOU (hopMme; Baoau, 6 mom uucie, NPeonoIacaroUux
- pemars 3a1aun HaHECKONILKO Wa208 peulenusl;
HaX0XKJICHHUE r€OMETPUYECKUX[ Gopmynuposams 8 npocmeuuiux
BEJTMYUH o oOpasiam WIH cyuasx ceolucmea U NPU3HaKU
QIITOPUTMAaM. dueyp;
0oxaszvieamsn
ceomempuyecKue YmeepicoeHusl,;
- e1ademsn CMaHoapmHoty|
Knaccuguxayueu NJLOCKUX Queyp,
(mpey2onbHuUKo8 u
Uemuvlpéxy20ibHUKOB).
B noBcetHeBHOI KU3HU U IPH M3Y4YEHHUH JAPYTUX NPeIMETOB:
- WCIIOb30BATh CBOiicTBa- UCNOIL3068aMb ceoticmea
reOMETPUUECKUX (UTYp IS pelIeHusiceomempuyeckux @ueyp 0aa peutenus
TUIOBBIX  3a7a4, BO3HUKAIOIIUX B 3a0ay
CUTyallusiX TIOBCEIHEBHON IKU3HU,IPAKMUYECKO20 Xapakmepa U 3a0ad us3
3a/1a4 MPAKTUYECKOTO COACPIKAHUSL.  |CMENHCHBIX OUCYUNTIUH.

OTHOIIEHUA - OrnepupoBarh Ha 0a30BOM YPOBHE-  Onepuposams NOHAMUSIMIL:
[TOHATHAMH: PaBCHCTBO buryp.pagencmeo  ueyp,  pasuvie pueyper,
[PAaBHBIC (bI/IprI)I, PaBE€HCTBO paserncmeo
[TPEYT'OJIbHUKOB, NapauICIbHOCThmpey201bHUKOS, napaniienbHoCms
HpAMBIX, NEPICHINKYIAPHOCTbpsivblX, NEPReHOUKVIAPHOCMb NPSIMBIX,
MMpsAMBIX, YIJIbI MCKIY HpSIMBIMI/I,ygﬂbl Megfc()y NpAMbIMU,
MEPICHAUKYIIAP, HaKJIOHHAasd, nepneHauKyﬂﬂp,
MPOCKIUL. HAKIOHHAS, NPOEKYUs, nooobue|

Queyp, no000OHbIE Queypeol,

n000OHbIE MPeY2OIbHUKU,

- Ilpumenamo meopemy Paneca u
meopemy 0 npoOnOPYUOHATLHBIX

ompe3sKax npu peulenuu 3a0a4;

- Xapakmepuzosams 63aUMHO€|
pacnonodicere NpAMOU U OKPYICHOCIU,

08yX OKpYIHCHOCTIE.

B noBce1HEeBHOI KU3HU U IPH U3YyYEHUH JAPYTUX NPeIMETOB:




- HCIOJIb30BaThb OTHOUIEHMS UL
[peLICHUS MPOCTEUIIINX 3ajad,
BO3HUKAIOIIMX B PEAIbHON KU3HMU.

- UCNOIL306AMb OMHOWEHUS. OISl peuteHus
361@6111, 603HUKANOWUX 6peaﬂbH01/7 IHCU3HU.

IPYKHU U C IOMOIIIbIO UHCTPYMCHTOB.

I/I3Mepe1mﬂ - BBIHOJIHSITB H3MepeHHe HHHH,-Onepupoeamb npe()cmaeﬂeHu;lMu OC)JZMHe,
BbIYUCJIEHUS PACCTOSHUN, BEIMUYMH  YTIOB,  CPIOWaAou, oovéme KaK — GelUYUHAMU.
TTOMOIILIO WHCTPYMEHTOB sl ipumensime meopemy Tugazopa,
M3MEPEHUH JIUIMH U YIJIOB; Gdopmynwt  naowaou,  0bvéma  npu
- PUMEHSTD DOpMyIIBIPCUEHUL MHO20UALOEbLX
NepuMeTpa, IUIOWAIM M 00bEMa,Pd0dY 6 KomopbeLxH 6ce
TLIOMIAN OanHble npedcmasienvl sI8HO, A MpeOyiom
MOBEPXHOCTH OTIeIbHBIXEPLUCEH UL, onepuposamp  bonee
MHOTOrPAHHHKOB npu  [UUPOKUM KOIU4eCmeom ¢hopmys
BEIUMCICHHAX, KOTJIA BCE HaHHLIe()ﬂqul’ niowaou, 06véma,  BbIYUCIAMb
MMEIOTCS B YCIIOBHH; rapaxkmepucmuxu
- PUMEHSATD Teopemy  [KOMOuHayuii 5 Pueyp
[MTudaropa, GazoBble  |(OKPYIICHOCHEN u
TPUTOHOMETPUYECKHE COOTHOILIEHUS MHO20Y20/1bHUKOB)
JUTSE BLIYUCTAMD PACCMOSHUSL
BBIUHCIICHUS JUTHH, pedncdy pueypamu,
paccTostHuil, TIONIA eI pIIDUMEHAMD MPUSOHOMEMpUYECcKUe
POCTEHIINX CITydasX. dopmynbt  Onsi  vluucienult. 8  bonee
CILOJICHBIX  CIYUAsX, nposooumv
BLIUUCTEHUAHA OCHOBE PABHOBEIUKOCMUU
pasHococmasienHocmu,
- npPoBOOUMb NPOCHIbLE BLIYUCTEHUS]
Ha 00bEMHBIX menax;
dopmynuposams 3a0ayu HA BbIYUCTIEHUE
Onun, niowaoel u 00bEM08 U peulams UX.
B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:
- BBIYUCIATE  PaCCTOAHUA Ha-  nposooumo BbIYUCICHUS Hal
MECTHOCTHU B CTaHAAPTHBIX|yecmuocmu;
CUTYaIUsAX, IUIOMAAA B MPOCTEHIIIMX| npumenamo dopmyvl npu
CAYHAIX,  gpryucnenusx 6  cmedxcnvlx — yueOHbiX|
MPUMEHSITh (DOPMYIIBI B IpOCTEHINX|  ppeoyemax, & oKpysIcaouer
CUTYyallUsX B IOBCEIXHEBHON XKU3HU. | )oicmaumensHoCiL.
I'eomeTpuueckue - M300paxaTs THNOBBIE IUIOCKHE[]306padicams
MOCTPOCHMS (Gurypsl u GUryphl B IPOCTPAHCTBE OTpeomempuyeckue pueypbl o mexcmogomy,

U CUMBOJIbHOMY ONUCAHUIO,
- Cc80000HO  Onepuposamv
UEPMENCHBLIMU UHCIMPYMEHMAMU 8
HEeCI0MHCHBIX CTYHAsX,

- 8bINOJHAMD nocmpoenus

Mpey2obHUKO8, NPUMEHAMb OMOebHblE
Memoovl

nocmpoenuti YyupKyiem u

uHelikol U nposooums  npocmetiuiue,

UCCIe008AHUS YUCIA PeUleHUl;
- U300padcams munogvle NI0CKue guaypul

U 00veMHble mena c  NoMOwbio
npocmeuux KOMnbIOMmepHuIxX
UHCMPYMEHMO8.

B noBce1HEeBHOI KU3HU U IPH U3YyYEHHUH JAPYTUX NPeIMETOB:




BBIINIOJIHATH

[TOCTPOCHHUS Ha
HE00XOAUMBIE B pEAJIbHOM KHU3HH.

MIPOCTEUILINE
MECTHOCTH,

- GbINOIHAMD npocmetiwiue
nocmpoenust Ha MeCmHOCmU,
He0OX00UMbLE 8 PEANbHOU JHCUSHU,
oyenusams pasmepul

peanvrbLx 00vexmos
OKpYIICatOueco mupa.

I'eomeTpuyeckue - Crpouts urypy, | Onepuposamv nowmamuem Osudicenus
peodpa3oBaHus CUMMCTPUIHYIO AAHHOW |y npeobpazoséanus nooobus, 61adems
(bHrype OTHOCHUTCIIBHO OCH U TOYKH. npueMaMu nocmpoeHus @ueyp C
UCNOIb308aAHUEM 08UHCEHUTI u
npeobpazosanull no0oOUs, NPUMEHAMb
noyuenHble 3HAHUS U ONbIM NOCMPOEHUL
6 CMEJCHbIX npeomMemax U 8 pedalbHblX|
CUMYAYUAX OKPYHCAIOUE20 MUPA,
- cmpoums  Queypy, no006HYIO
OaHHol, NOIb308aMbCS
ceoticmeamu nooobus 0nsi 000CHOBAHUS
ceoticma uzyp;
- NPUMEHAMb  C8OLUICMBA  OBUNHCEHUL]
o1 nposedeHust npocmenuux
000CHOBAHULL CBOUCMS uyp.
B noBceaHeBHOI KU3HM U NIPU U3YYEHHHU APYTUX NMPEIMETOB:
- PAcIIO3HABATb JIBUKEHHE" NPUMEHAMb  CBOUCMBA  OBUICEHUL U
0OBEKTOB B OKPYKAIOIIEM MHUPE; npumeHsams nodobue 0isi NOCMPOeHUll U
DaCIIO3HABATE BbIUUCTICHULL.
CUMMETPUYHbBIE burypsl B
OKPYKAFOIIeM MHUPE.
BexTopsb! u- OnepupoBaTh Ha Oa3oBoM |- Onepuposamsv NOHAMUAMU BEKMOP,
KOOPIAMHATHI HA YpOBHE MOHSTHSIMH BEKTOP, cymma, — pasHocmb
MJI0CKOCTH CyMMa BEKTOpPOB, MIPOU3BEICHUEBEKINOPOS, npouseeoeHue
BEKTOpa Ha YHCJIO, KOOPJIWHATHI Hagekmopda Ha yucio, yeor|
MJI0CKOCTH; medrcoysekmopamiu, CKansApHoe
- OTIPE/ICIIATh NPUOIMKEHHONPOU3BEOCHUE BEKMOPO8, KOOPOUHAMDbL HA|
KOOPIUHATHI TOYKH o e€niockocmu, KOOpOUHamvl 6eKMopa,
M300paKEHUIO Ha BLINOJIHAMb  OCUCMEUs HAO BeKMOopamu

KOOpI[HHElTHOfI IIIIOCKOCTH

(cnooicenue,  evluumanue,

VMHOICEHUe Ha YUCTO),
BLIYUCTAMb cKanapHoe
npouseederue, onpeoensimo 8

npocmeuux — CAy4asx Y20l — MedHcoy
GeKmMopamu, — 6bINOJHAMb  PA3LONCEHUE
6ekmopa Ha cocmagnawue, npUMeHsImb
noyuenHvle 3HAHUS 8 Quszuxe,
nonb3086aMbCA  QOPMYNIOU  BbIUUCTEHUS]
paccmosnus  medxcdy — mouxamu noj
136eCMHBIM KOOPOUHAMAM, UCNONb308AMb
ypasHenus pueyp 0 pewieHus 3a0ay;

- NPUMEHRANb 6EKMOPbL U KOOp()UHClWlbl
o151 PEULEHUs ceoMempUdecKux 3a0a4 Ha

- 6blYUC]IEHUe aﬂuH, Y2i06.

B noBceaHeBHOM JKM3HM U NIPH U3YYEeHUH APYTUX NPeAMETOB:




- HCIIONB30BaThb  BEKTOPBI  JJIS- UCHONb306aAMb NOHAMUSA BEKMOPO8 U
[peIIeHUsT MPOCTEHIMX 3a7a4  HaKoOpOuHam ONsl  peuleHus 3a0ay Nno

oTpeieIeHUe CKOpOCTHhu3UKe, 2eocpagpuu u Opyeum yueOHbIM
OTHOCHUTEJILHOTO JIBUYKEHUSI. npeomeman.

Hcropusi MaTeMaTHKH |- OnuceiBath OTAcNIbHBIE-  Xapaxkmepuzosamb 8K1A0,
BbIAIOLIECS PE3YIIBTAThLBbIOAIOUUXCST MATNEMAMUKOS 8 PA3GUMUE,
MOJIyYeHHbIE B  XOJ€  Pa3BUTHUSMamMeMamuKu U UHbIX HAYYHbIX obnacmell;
MAaTCMAaTUKU KAaK HAYKH, - NOHUMAMb poJtb
- 3HATh npuMepsl  \mamemamuku é pazeumuu Poccuu.

MaTeMaTHYECKUX OTKPBITHM U HX
ABTOPOB, B CBA3M C OTEYECTBCHHOU |
BCEMHUPHON UCTOPUEH;

- IIOHUMATb POJIb MATCMATUKU B
[PA3BUTUHN Poccun.

MeToabl MaTEMATHKH |- Bri6upats IO X OIS~ Ucnonv3yss  usyuennvie Mmemoobwl,
M3Y4YCHHBIH METOJ i1 pEelIeHUY nposoouUms 00KA3AMeNbCmao,
M3YYEHHBIX THUIIOB MAaTEMAaTUYECCKUX|BbINOIHAMb ONPOBEPHCEHUE,
3a1a4, - 8b10UpamMb U3VUEHHbIE Memoobl U
- MIPUBOIUTH OPUMEPBl  [UX KOMOUHayuu 0 peutenus

MaTeMaTHYECKUX 3aKOHOMEPHOCTEH Bluamemamuueckux 3a0ay;

OKpYIKaroIIen ICUCTBUTEIBHOCTH M| - UCHOIb308ANb MAMEMAMUYECKUe 3HAHUS
[TPOU3BEICHUSX HCKYCCTBA. 0714 onucanus
BakoHomepHocmell 8
OKpYIHCcaroufeli 0elucmeumenbHoOCmu U
NPOU3BEOCHUSX UCKYCCBA,

- NpumeHambo npocmeriuiue
npocpammubie cpeocmea U dJ1eKmpOoHHO-
KOMMYHUKAYUOHHbLE

cucmemul npu peuteHuu

Mamemamuyeckux 3a0ay.

COJAEPKAHUE YYEBHOI'O IIPEJJIMETA «I'EOMETPUSD»

DJIeMEHTbI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTHKH

Cornacno ®I'OC ocHoBHOro 0011er0 00pa3oBaHMs B KypCc MaTeMaTHKU BBeleH paszen «Jlorukay,
KOTOPBIH HE MpenrnoyiaracT JAOMOJHHUTEIBHBIX YacOB HAa W3YUYEHHH W BCTPAWBACTCS B PA3IIMYHBIC TEMBI
KYpPCOB MaTEMaTHKH U MPEABAPSETCS O3HAKOMIIEHHUEM C dJIEMEHTAMU TEOPUU MHOKECTB.
MHo:kecTBa U OTHOIIEHUSI MEKTY HUMH

MHOXeCTBO, Xapakxmepucmuyeckoe C8OUCME0 MHONMCeCmed, 3IEMEHT MHOXECTBa, Nycmoe,
KOHeuHoe, OeckoHneyHoe MHodcecmeo. llogmHOXecTBO. OTHOIICHWE TPHHAUICKHOCTH, BKIIIOYCHHS,
paBeHCTBA. OIJIEMEHTHl MHOXECTBA, CIIOCOOBI 3aJlaHUs MHOXECTB, PACHO3HABAHUE HNOOMHONCECME U
9/1eMEHMO8 NOOMHONMCECME C UCNONb308AHUEM KPY208 Diliepa.
Onepauun HaJ1 MHOKECTBAMH

[lepeceuenne u OOBEOTUHEHHWE MHOXECTB. PasHocmb  MHOJCecm8, OONONHEHUEe MHONCECMEd.
Humepnpemayus onepayuti Ha0 MHOMCECMBAMU C HOMOUbIO KpY2os Diiiepa.
JIeMeHTbI JIOTHKH

Omnpenenenue. YTBepxkIeHHs. AKCHOMBI M TeopeMbl. JlokazarenbcTBO. Jloka3aTenbcTBO OT
npotuBHOTO. Teopema, oOpaTtHas ganHou. [Ipumep u KOHTpIIpUMED.
Bricka3biBaHUA

Onepayuu HAO 6bICKA3LIBAHUAMU C UCHOJIL308AHUEM JOSUYECKUX CBA30K: U, UlU, He. Ycnoemwvie
8bICKA3bIGAHUSL (UMNIUKAYULL).
I'eomerpuueckue Gpurypbl
@urypsl B reOMeTPHHU U B OKPY:KAKOIeM MUpe

I'eomeTpuueckas ¢purypa. PopMupoBaHue MPEICTaBICHUA O METAIIPEIMETHOM MOHATUH «DUTYpay.



Touka, TUHMS, OTPE30K, MpsIMasi, JIy4, JIOMaHast, IIOCKOCTh, YToJI, OUCCeKTpuca yriia u e€ CBOICTBa,
BH/IBI YIJIOB, MHOI'OYT'OJIbHUKH, KPYT.

OceBas CUMMETPUS reOMETPUYECKUX ¢uryp.  llenTpanpHas CUMMETPHS
reoMeTpUyYecKux Guryp.

MHOroyroJibHUKHU

MHOroyroiapHuK, €ro 3J€MEHThl U €ro CBONCTBA. Pacmo3HaBaHHe HEKOTOPBIX MHOIOYTOJIBHUKOB.
Buvinykavie u negvinykavie mHo2oy2onvHuxu. [IpaBuiIbHbIE MHOTOYTOJIbHUKH.

Tpeyronbuuku. BeicoTa, Mmenuana, OucceKTpuca, CpeaHsis JTUHUS TpeyroyibHUKa. PaBHOOEpEHHBIH
TPEyroJIbHUK, €ro CBOMCTBAa W IpU3HAKU. PaBHOCTOPOHHMI  TpeyrosbHUK. IIpsAMOYroJbHBIN,
OCTPOYTOJIbHBIM, TYNOYTOJbHBIM  TpeyroJbHUKU. BHemHue yrael TpeyronbHuka. HepaBeHcTBO
TPEYroJIbHUKA.

UYerbipéxyronpuuku.  [lapamnenorpamm,  pomO,  NOpsSIMOYrojibHUK,  KBajapaT,  Tpareuus,
paBHOOepeHHas Tpanenus. CBOWCTBA U MPU3HAKY NapajiesiorpaMmMa, poMoa, IpsMOYTOJIbHUKA, KBaApaTa.
OKpPYXHOCTb, KPYT

OKpy>XHOCTb, KpPYyT, UX 3JEMEHTHl U CBOMCTBA; LIEHTpaJbHbIE W BIMCAaHHBIC yribl. KacartenbHas u
cekywas K OKPYXKHOCTH, UX c60uicmea. BrrcaHHblE U ONHMCAHHBIE OKPYKHOCTH /JI TPEYrOJIbHUKOB,
YemuvlpEXY20IbHUKOB, NPAGUNLHBIX MHO20Y201bHUKOS.

I'eomeTrpuueckue purypsl B npocrpancTse (00bEéMHBIE TeJa)

Mmnozoepannuk u e2o o2nemenmul. Hazeanus MHO202PAHHUKOE C PA3HBIM NOJOJCEHUEM U
Konuvecmeom epaneu. IlepBUUHbIe IPEACTaBICHUS O MTUPaMUe, MapajulelenuIeae, npusmMe, chepe, mape,
LWIMHIPE, KOHYCE, UX IEMEHTaxX U IPOCTEHIINX CBOWCTBAX.

OtHowmennss PagencrBo ¢guryp
CBolicTBa paBHBIX TPEYrOJIbHUKOB. [Ipu3HaKy paBeHCTBA TPEYTOJILHUKOB.
IMapanieJbHOCTH NPAMBIX

[Ipu3Hakn W CBOMCTBa MapajUIeIbHBIX MPSAMBIX. Axcuoma napairerviocmu Eexiuda. Teopema
Daneca.

IlepnenauKyAsipHbIe NPAMbIE

[Ipsimoii yroan. Ilepnenaukynsap k npsimoil. Haknonnas, npoekuus. CepeMHHBIN NepHeHAUKYISp K
otpesky. Ceoticmea u npusHaxu nepnenouKyIApHOCIU.

Iloooobue

IIponopyuonanvrvie ompesku, nooodue gueyp. I[10006HbIe Mpey2onbHUKU.
Ipusnaxu nooobus.

B3aumHoe pacnoJioxkeHue IpSIMOM U OKPYKHOCTH, 08VX OKPYIHCHOCELL.
HN3mepenus u BbrunciaeHus: BeauyuHbl

[Tonsatue Benmuuunsl. [Invna. IsMepenue minHbl. ENUHUIBI U3MEPEHNS NJIUHBIL.
Benuuuna yrna. ['pagycnas mepa yria.

ITonsTne 0 IUIOIAAM  IUIOCKOW  ¢urypel U €€ CBOIcTBax. N3mepenune
mwronaaed. EquHuIbI n3MepeHus TII0IIaIH.

[IpencraBnenue o6 00bEME U ero cBoicTBax. M3mepenne o0béMa. Enunaniiel namMepenns o0bEMOB.
HN3mepeHusi M BBIYMCICHUS

NHCcTpyMEHTBI I8 U3MEPEHUNM M IIOCTPOCHUM; W3MEPEHUE U BBIUUCIEHUE YIJIOB, JUIMH
(paccTosHuii), miuomaaei. Tpuronomerpudyeckue PyHKIIMU OCTPOTO yriia B MPSIMOYTOJIBHOM TPEYTOJIbHUKE
Tpuconomempuueckue ynkyuu mynozo yena. BelaucieHne 31eMeHTOB TPEYTrOJIbHUKOB C MCIIOJIb30BaHUEM
TPUTOHOMETPUYECKUX COOTHOIIEHU. DOpMyJIbI IUIONIAN TPEYTOJIbHUKA, ITapaJIeJIorpaMMa U €ro YaCTHBIX
BUJIOB, ()OPMYIIBI JITMHBI OKPYXHOCTH U IUIOIaAu Kpyra. CpaBHeHHE U BhIUMCIeHHE Tuiomaaei. Teopema
[Tudaropa. Teopema cunycos. Teopema Kocumycos.

Paccrosnus

Paccrosinne Mexay Toukamu. PacctosiHue ot TOuku 10 npsiMol. Paccmosinue medcoy guzypamu.
I'eomeTpuyeckue nocTpoeHus

I'eomeTprueckue MOCTpOeHUs JUIsl WILTIOCTPALIMM CBOMCTB T€OMETPUUECKUX (QUTYP.

WHcTpyMeHTBI [UIsl TIOCTPOEHUMN: LMPKYJb, JIMHENKa, YrOJbHUK. [Ipocmetiuue nocmpoenus
YUpKynem u JUHEUKOU: NOCMpoeHue OUCCeKMpUcyl yaid, NepneHOUKYIApa K HpsaMOu, yeid, pasHo2o
OanHoMY,

Ilocmpoenue mpey2onbHUKO08 O MPEM CIOPOHAM, 08YM CIOPOHAM U Y2y MeHCOy HUMU, CHOPOHE U



08YM NPUNEAHCAUUM K Hell Y2ILaM.
/lenenue ompesxa 6 0aHHOM OMHOULEHUU.
I'eomeTpuueckue npeodopasopanusn IlpeodpazoBanus

[Tonsitue npeoOpa3oBaHusl. [TpencraBnenne 0 MeTanpeaMeTHOM HOHSATHU
«tpeodpazoBanuey. [looobue.
JIBu:xeHMs1

OceBas U IEHTpaJIbHAS CAMMETPHUSL, HOBOPOM U NAPAIENbHbIN NEPEHOC.
Kombunayuu osusicenuii na niockocmu u ux ceoucmasd.
BekTopbl M KOOPAUHATHI HA TIOCKOCTH BeKkTOpHBI

[lonsiTe BekTOpa, AEWCTBUA HaJ BEKTOpPAMHU, HCIOJIb30BAaHUE BEKTOPOB B (U3UKE, paziodceHue

6eKmMopa Ha cocmasAwue, CKAIsApHoe Npou3gedeHue.

Koopaunarsi

OCHOBHBIE TIOHATHS, KOOPOUHAMbI BEKMOPA, PACCMOAHUE MEHCOY MOUKAMU.
Koopounamer cepeounvt ompesxa. ¥Ypasnenusn gueyp.

IIpumenenue 8EKMOpo8 u  KoopouHam 0N peuleHus npocmeuuiux
2eoMempudecKux 3a0ay.
HcTopusi MaTeMaTHKHU

Bosuuxnogenue mamemamuku xax Hayku, smansi eé pazsumus. OCHO8Hble pazoeibl MAmemMamuKu.
Buioarowuecs mamemamuxu u ux 6xnao 6 pazeumue HaAyKu.

llosenenue memooa KoopouHam, NO360JAOWE20 NEPesoOUmMb 2eoMempuiecKue 00beKmyvl Ha A3bIK
aneeopul. P. [lexapm, [1. @epma. [Ipumepol paznuuHvlx cucmem KOOPOUHAM.

Om semnedenus k ceomempuu. Iughazop u eco wkona. @anec, Apxumeo. [lnamon u Apucmomerns.
Ilocmpoenue npasunvnvix Mmuo2oyeonvhukos. Tpuccexyus yena. Keaopamypa kpyea. Yoeoenue kyba.
Hcmopus uucna m. 3onomoe ceuenue.

«Hauana» Eexnuoa. JI Diinep, H.U.Jlobauesckuii. Mcmopus nsamozo nocmyaiama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCTU OKPYHCAIOUE20

mupa.

Acmponomus u ceomempus. Ymo u xax y3uanu Anaxcazop, Spamocgher u

Apucmapx o pazmepax Jlynol, 3emau u Coanya. Paccmosinua om 3emau 0o Jlynot u Connya. Mzmepenue
paccmosinus om 3emau 0o Mapca.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O ITIPEIMETA

«'EOMETPUS»
7 knace
Ne ni/m Tema KosmmuecTBo
4acoB

1 HauanbHbIE TEOMETPHUYECKUE CBEICHHS 10
2 TpeyronbHUKN 17
3 [TapamienpHble MpsMBbIE 13
4 COOTHOIIIEHUSI MEXKIY CTOPOHAMHU U YTIIaMH TPEYTOJbHUKA 18
5 [ToBTOpEHMeE. Pemenne  3amau.  MToroBas  KOHTpOJIbHAs 10

pabora

Hroro 68




8 kiacce

Ne ni/m Tema KoauuecTBo
4acoB
1 UeThIpexyroJbHUKN 14
2 [Tromane 14
3 [TonoOHbIE TPEYTOIBHUKH 19
4 OKpYy>KHOCTb 17
3) [loBTOpEHME. Pemenne  3amau. 4
Wrorosas KOHTpOJIbHast paboTa
HToro 68
9 knace
Ne ni/mm Tema KosmuectBo
yacoB
1 [ToBTOpeHme Kypca 7-8 Ki1accoB 3
2 BekTopsl 9
3 Metoa KoOpAUHAT 9
4 COOTHOIIICHNE MEX/Ty CTOPOHAMH M YIJIaMU TPEYTOJIbHHKA. 15
CKaJIIpHOE MTPOU3BE/ICHUE BEKTOPOB
5 JlJiiHa OKPY>KHOCTH U IIJIOLIA/Ib Kpyra 13
6 JIBrokeHUS 8
7 HavansHble cBeIEHUS U3 CTEPEOMETPUU 5
8 IloBTOpEHME. Pemenne  3amau.  MrToroBas = KOHTpOJIbHas 6
pabota
HToro 68




