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IMosicuuTeILHAS 3aIMCKA

Pabouas mporpamma yuebHoro npeamera «I'eomerpus» paspaboTana aias 00ydeHHS y4YallUXCs

7-9 K11acCOB B COOTBETCTBUH C:

®denepallbHBIM TOCYJAPCTBEHHBIM 00Pa30BaTENbHBIM CTAHIAPTOM OCHOBHOTO OOIIIETrO
o0pa3oBaHMs, YTBEPKAEHHBIM MpHKa3oM MUHUCTEpCTBA 00pa3oBaHUsS M HAyKH
Poccuiickoit ®eneparuu ot 17.12. 2010 T Ne 1897 (B pen. Ilpukazor MunoOpHayku
Poccuu ot 29.12.2014 No 1644, ot 31.12.2015 Ne 1577)

C yuetom:

[TpumepHO# OCHOBHOHM 00pa30BaTEIBHON MPOrPaMMbl OCHOBHOTO OOIIETO 00pa3oBaHUs,
0JI00peHHON pemeHneM (eaepaTbHOro  y4eOHO-METOJUYECKOr0 OOBEAMHEHUS I10

obmemMy oOpazoBanuio (mpoTokoit oT 8 ampenst 2015t. Ne 1/15);

[Ipu peanuzanuu JaHHOW TPOTPaAMMBbI;

Hcnonesyercs YMK JI.C. Aranacana u apyrux: ['eomerpus. 7-9 kmaccsl

MOTYT OBITh  HCIIOJIb30BaHBl  JAMCTAHIIMOHHBIE  OOpA30BAaTENbHBIE  TEXHOJIOTHH,
anekTpoHHoe obydyenue (crtaths 13 O3 ot 29.12.2012 1. Ne 273003 «O6 ob6pazoBaHuu B
PDy).

B coorBercTBUM ¢ TpedoBanusimu @PI'OC OO0 nenbio u3yyenust yaeOHOTo npeamera

«["eomeTpusi» Ha ypoBHE OCHOBHOTO OOIIETO 0Opa30BaHMUS SIBIISETC:

1)

2)

3)

4)

5)

OBJIaJicHUuEe 0a30BBbIM IMOHATUHHBIM ammaparoM MO OCHOBHBIM pa3jeiaM COJCpXKaHHUS;
IpeJCTaBiIeHne 00 OCHOBHBIX M3y4aeMbIX MOHATHAX (UMCIO, reoMeTpuueckas (urypa)
KaK BaXXHEHIIMX MAaTEMaTHYECKMX MOJEIAX, IO3BOJIIONIMX ONMCBHIBATH M H3Yy4aThb
peanbHbIE POLECCH] U SBJICHHUS;

OBJIQJICHUE TEOMETPUYECKUM S3BIKOM, YMEHHE HCIIOIb30BaTh €ro Uil OIMUCaHUs
IIPEAMETOB OKPYKAIOLIETO MHUPA, Pa3BUTHE IPOCTPAHCTBEHHBIX IIPEACTABICHUM U
M300pa3uTEIbHBIX YMEHUH, IPUOOPETEHNE HABBIKOB T€OMETPHUUECKUX TOCTPOEHUN;
(dbopMUpOBaHNE CHCTEMATUUYECKUX 3HAHUM O IMIIOCKUX (PUTYypax U WX CBOICTBaX, a TaKke
Ha HalIJHOM YPOBHE — O IPOCTEUIINX MPOCTPAHCTBEHHBIX TEJIAX, YMEHUE IPUMEHSATH
CHUCTEMAaTUYECKHUE 3HAHUA O HUX JUIS PELIEHUs TE€OMETPUYECKUX U IIPAKTUYECKUX 3a/1ay;
pa3BUTHE YMEHHUI U3MEPSTh AJIUHBI OTPE3KOB, BEJIMYMHA YIJIOB, UCIIOJIb30BaTh (DOPMYJIbI
JUTSL HAXOXKICHHSI IEPUMETPOB, IJI0MaAeH 1 00bEMOB reOMeTpHUUECKUX QUTYD;

pa3BUTHE YMEHUM IPUMEHATH U3YUEHHBIE NOHATHUSA, PE3YJIBTATHI, METOMABI Ul PELICHUS
3a/1a4 MPAKTUYECKOTO XapakTepa M 3aJay U3 CMEKHBIX JUCLUIUIMH C MCIOJb30BaHUEM
py HEOOXOIUMOCTH CIIPaBOYHBIX MaTepHuaos, KaJIBKYJIATOPA,
KOMITbIOTEPA. ['€OMETpHsI CYIECTBEHHO pacIIMpseT KPYro3op y4alluxcs, 3HaKOMs UX C

I/IHILYKLIHeﬁ n HCHYKHHCﬁ, O606IJ.I€HI/IGM n KOHKpGTPB&LIHCﬁ, aHaJIM30M MW CHHTC30M,



Knaccupukanued W cucTeMaru3alued, abcTparupoBaHHEM, AaHAJIOTHEH. AKTHBHOE
UCIIOJIb30BaHUE 3a/1ad Ha BCEX JTamax y4eOHOro Ipolecca pa3BHUBAeT TBOPUYECKHE
CIIOCOOHOCTH IIKOJIbHUKOB.

Tpebyss 0T ydamuxcs YMCTBEHHBIX M BOJIEBBIX YCHUJIMM, KOHLEHTpallMM BHHUMAaHMUS,
aKTUBHOCTH Pa3BUTOrO BOOOpPAXKEHUsS, T€OMETPUsl PA3BUBAECT HPABCTBEHHBIC UEPThl JMUYHOCTHU
(HacTOMYMBOCTb, LENEYCTPEMIEHHOCTh, TBOPYECKYI0 AKTHBHOCTh, CaMOCTOSITEJIBHOCTD,
OTBETCTBEHHOCTb, TPYAOJIIOOWE, IUCUUIUIMHY ¥ KPUTHYHOCTh MBIIUICHUS) W yYMEHHUE
apryMeHTHPOBAHO OTCTaWBaTh CBOU B3IVISJIbl U YOEXKJEHHs, a TaKkKe CIIOCOOHOCTh NMPUHUMATh
CaMOCTOSITENIbHBIE PELICHHUS.

[Ipu oOydenum reomerpuu (GOPMUPYIOTCS yYMEHHUS W HABBIKM YMCTBEHHOTO TpyJda —
IUIAHUPOBAHUE CBOEW pabOThI, NOUCK PALMOHAIBHBIX MYTEHl €€ BBINOJHEHUS, KpPUTHYECKas
OLIEHKa PEe3yJIbTaTOB.

B ocHoBe cucTeMBbl OLEHKH JOCTH)KECHUS YYalllUXCsl 10 reoMerpuu JexuT «Cucrema
OLICHKM JOCTH)KEHUS IUJIAHUPYEMBIX pE3YyJlbTaTOB OCBOCHHUS OCHOBHOW 00pa3oBaTEIbHOMN
IIPOrpaMMbl  OCHOBHOTO OOIIEro 00pa3oBaHUS MYHULMNAIBHOIO 0011€00pa30BaTEILHOTO
yupexaenus «Cpennsis o0meoOpa3oBarenbHas mkosay n.Kamkepom, Bkiroyaromas B ceost:

- HCIOJb30BaHUE IUIAHUPYEMBIX pE3YyJIbTaTOB OCBOEHHUS OOpa30BaTEbHOW IpOrpamMMbl B
KauyeCTBE COACPKATEIbHON U KpUTEpUaIbHOU Oa3bl OLIEHKY;
- KOMIUIGKCHBI TMOJIXOA K OIEHKE pe3yJbTaToB oOOpa3oBaHHUs (OICHKA IPEIMETHBIX,
METaIPEeIMETHBIX U IUYHOCTHBIX PE3yIbTaTOB OCHOBHOI'O O0IIEro 00pa3oBaHus);
- OLIEHKY YCIEUIHOCTH OCBOEHHS COJEp)KaHHs Y4eOHOro IperMeTa Ha OCHOBE CHCTEMHO-
JESTEIbHOCTHOTO TOAX0/1a, MPOSBISAIOIIEIOCSs B CHOCOOHOCTH K BBIINOJHEHUIO Y4eOHO-
MPAKTUYECKHUX M Y4eOHO-TI03HAaBATEIbHBIX 3a/1a4;
- OLIEHKY TMHAMHMKH 00pa30BaTEJIbHBIX TOCTUKEHUHN yUalXCs;
- CcOoYeTaHWEe BHENIHEH M BHYTPEHHEH OICHKM KaK MEeXaHHW3Ma O0ecleyeHusi KauecTBa
oOpa3zoBaHus;
- YpOBHEBBII TOIXOJ K pa3paboTKe IUIAHUPYEMBIX pE3yJbTaTOB, HMHCTPYMEHTapus H
IIPEJICTaBICHUIO HX;
- HCIIOJIb30BaHUE HAaKOIUTENbHOW CHUCTEMbI OLIEHMBaHUs (MOPT(HOINO), XapaKTepu3yromei
JUHAMHUKY UHIUBUyalbHBIX 00pa30BaTeIbHBIX TOCTHKEHUH;
- UCMOJb30BaHUE HapPsIy CO CTaHIAPTU3UPOBAHHBIMHU MHUCHbMEHHBIMU WM YCTHBIMHU paboTamu
TakuxX (OpM M METOAOB OLIEHKH, KaK MPOEKThI, TBOPUYECKHE PaOOThI, CAMOAHAIN3, CAMOOIICHKA,
HAOIIOICHUSI.

Cucrema OLIEHKH BKJIIOUAET MPOILeypbl BHYTPEHHEH U BHEUTHEH OIICHKHU.

BHyTpeHHss o1leHKa BKIIIOYaeT:



® CTapTOBYIO IMArHOCTHUKY,
® TEKYIIYIO U TEMAaTHYECKYIO OIICHKY,
e noptdonwo,
® BHYTPUIIKOJIbHBIH MOHUTOPUHT 00pa30BaTEIbHBIX JOCTHKEHHIA,
® POMEXKYTOUYHYIO U UTOTOBYIO aTTECTALIUIO O0YYAIOIINXCS.
K BHEmHum npoueaypaMm OTHOCSTCS:
® MOHUTOPUHIOBbIE HUCCIIEIOBAHUS MYHUIUIAIBHOIO, PErHOHAIBHOIO U (efepatbHOro
YPOBHEM.
OCHOBHBIM HHCTPYMEHTAPHeM JIJIsl OLICHUBAHUS PE3yJIbTaTOB SIBISIOTCS:
- KOHTPOJIbHBIE U MTPOBEPOUYHBIE PaOOTHI, BKIIIOUYAIOIIUE IPOBEPKY CPOPMUPOBAHHOCTH HA30BOTO
YPOBHS ¥ TIOBBIIIEHHOTO YPOBHSI;
- YCTHBIH OIIPOC;
- y4acTHe B MPEIMETHBIX OJIMMITHAIAX;
- TBOpUYECKHE pabOTHI;
- ydacTue B BbICTaBKaX, KOHKypcax;
- yJacTHe B MPOEKTaX M MPOTpaMMax BHEYPOUHOU JEATEIbHOCTH.

OcBoeHMe OTIENbHOM 4YacTH WM Bcero odObema yueOHoro mnpeamera «['eomerpusi»
COTPOBOXKAAETCS MPOMEKYTOUHOM aTTecTanuei ydaumxcs.

[TpomMexxyTouHasi aTTecTalus y4alluxcs - OLIEHKa YPOBHS COOTBETCTBUS 0Opa30BaTEIbHBIX
pe3yapTaToB yudamuxcsi TpedboBanusim O®I'OC B 7-9 kiaccax, mpOBOJIUTCSA OAWH Pa3 B KOHIIE
y4eOHOr0 Tojla B CPOKH, ONpeJeleHHbIe KajleHAapHbIM yueOHbiM Tpaduxkom MOY «COIIy» m.
KamxepoM, BbICTyaeT OCHOBOH JUIsl IPUHATHS PEeLICHHUs O MEPEeBOJE ydalluxcs B CISAYIOIINN
KJIacC WU JI0IYCKa K TOCY/1apCTBEHHOM NTOTOBOI aTTeCTallH.

B mporpaMMy BKIIIOYEHO OCHOBHOE COAEpXaHHe Kypca, mpeicTaBieHHoe B IIpumepHoii
OOIT OOO. Pacmmpenune oObema COIEPKAHHS OCYIICCTBISETCS TMOCPEICTBOM BKIIOYCHUS
aKTyaJdbHOTO Ul JIOCTHXKEHHS IUIAHUPYEMBIX pE3yJIbTaTOB COJEPKaHHs, OIpPeaessieMoro
BbIOPAHHBIM KOMILJIEKTOM Y4€OHUKOB U ATHOKYJIbTYPHBIM KOMIIOHEHTOM 00pa30BaHMUS.

IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 NMpeaMeTa
«I'eomeTpus»
JInuHOCTHBIE, MeTanpeIMeTHbIE M NMpeIMeTHbIe Pe3y/bTaThl 0CBOeHHUs npeaMera Pabouas
nporpaMMa obecreurBaeT (HOpMUPOBAHHE JIMYHOCTHBIX, METANpPEJIMETHBIX U TMPEAMETHBIX
pe3yJIbTaTOB.
7 KJjaacc

JInuHOCTHBIE pe3yabTaThl:



1. ['0TOBHOCTH M CHOCOOHOCTH OOYYAIONTUXCS K CaMOPa3BUTHUIO W CaMOOOpa30BaHUIO Ha
OCHOBE MOTHBAIlMM K OOYYEHUIO W TO3HAHHWIO; TOTOBHOCTh M CIHOCOOHOCTH OCO3HAHHOMY
BBIOOPY M TIOCTPOSHUIO JAIbHEWINEH WHIWBUIYalbHOW TPACKTOPHHM OOpa3oBaHus Ha 0Oase
OPUEHTUPOBKU B MUpE npodeccuii U mpodecCHOHATBHBIX MPEIIOYTEHH, C YUeTOM YCTOWYUBBIX
[I03HABATEJIbHBIX HHTEPECOB.

2. ChopmupoBaHHOCTH 1EIOCTHOTO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOM MPAKTHUKHU..

u Oco3HaHHOE, YBAKUTEIBHOE U JOOpOKeNaTeIbHOE OTHOIIEHUE K JPYTOMY YEIOBEKY, €ro
MHEHHIO, MUPOBO33PEHUIO, KYJIbTYpe, S3bIKY, Bepe, I'PaXKJAaHCKOM MO3ULMH. ['OTOBHOCTH H
CIIOCOOHOCTh BECTH JUAJIOr C JAPYTMMH JIOJbMHU M JOCTHTaTb B HEM B3aMMOINOHMMAaHUS
(umenTudukanus cebs Kak  TOJHOMPABHOTO CyObekTa  OOIIeHWS, TOTOBHOCTh K
KOHCTPYHpPOBaHUIO 0o0Opa3a mapTHepa MO IUAIOry, TOTOBHOCTh K KOHCTPYHMPOBAHHMIO 0OOpasa
JOIYCTUMBIX CIIOCOOOB [HAora, TOTOBHOCTh K KOHCTPYMPOBAHHMIO MpoIlecca AMaiora Kak
KOHBEHIITMOHHPOBAHUSI HWHTEPECOB, TNPOLEAYpP, TOTOBHOCTh U CIIOCOOHOCTH K BEACHHIO
MIEPETOBOPOB).

3. ChopmupoBaHHOCTh  IIEHHOCTHM  370pOBOrO W Oe3o0macHOro  obpasza  KHU3HU;
MHTEpUOpU3AIMS TPABUI HMHIUBUIYATbHOIO M KOJUIEKTUBHOTO O€30MacHOro TOBEICHUS B
YPE3BBIYANHBIX CHUTYAIUSX, YIPOXKAIOUIUX JKHU3HU W 3JI0POBBIO JIFOJIEH, MPaBWJI MOBEICHUS Ha
TPAHCIIOPTE U HA JOPOTaX.

4. CdopmupoBaHHOCTH OCHOB 9KOJIOTUYECKOU KYJIbTYpBHI, COOTBETCTBYIOLIEH
COBPEMEHHOMY YPOBHIO 3KOJOTMYECKOIO MBIIUICHHS, HAJIWYUE OMNbITa HKOJIOTUYECKU
OPUEHTHPOBAHHON pPE(IICKCUBHO-OIICHOUHON U TIPAKTUYECKON JACSATENIHHOCTH B >KU3HEHHBIX
CUTYaITUsX.

Mertanpeamernsblie pe3yJabTarhbl ocBoenusst OOIT

1. YcnoBueM GOpMUPOBAaHUS MEXKIPEAMETHBIX TMOHSTHHA, TaKuX, Kak CcHUCTema, (akT,
3aKOHOMEPHOCTh, ()EHOMEH, aHaJIN3, CHHTE3 SBJISETCS OBJAJCHUE OOY4YarOIMMHUCS OCHOBAMH
YUTATEIHCKON KOMIIETEHIIMHU, MPUOOpETEeHNE HABBIKOB pabOTHI ¢ WHOpMaIMel, ydacTue B
MIPOEKTHOM I€ATEbHOCTH.

2. CucreMaTH3UpOBaTh, COMOCTABISTh, AHATU3UPOBATh, 0000IIATF W WHTEPIPETHPOBATH
nH(}OpMaInIo, COACPIKAITYIOCS B TOTOBBIX HH(OPMAIIMOHHBIX 00BHEKTaX;

3. BrigensaTs rmaBHy0 U M30BITOYHYIO WH()OPMAITHIO, BRITOIHSATH CMBICIOBOE CBEPTHIBAHUE
BBIJICTICHHBIX (DaKTOB, MBICIEH; MPEACTaBIATh MH(OPMAIMIO B CXKaTOW clioBecHOW (opme (B
BUJIE TUIaHA WJIM TE€3MCOB) U B HATIIAHO - CUMBOJIHYECKOH (hopMme (B Buae TabIuIl, rpaduaecKux
CXEM M JMarpamm, KapT MOHITHI — KOHIENTYAJbHBIX IHarpamMM, OTIOPHBIX KOHCIIEKTOB);

4. 3anoHATh U IOTIOJIHATH TAOJIHIIBI, CXEMBI, TUATPAMMBI, TEKCTHI.



5.

CrniocoOGHOCTD K pa3pabdOoTKe HECKOJIbKUX BapUAHTOB PEUICHUH, K TOMCKY HECTaHAaPTHBIX

pEeLICHMI, TTOUCKY U OCYIIECTBICHUIO HanboJiee MPUEMIIEMOT0 PEIICHUSI.

Perynstusubie YY/:

1.

VYMeHne caMoCTOSTEIIFHO OnmpeaAcCIATh LECIN O6y‘IeHI/IH, CTaBUTh H (l)OpMYHI/IpOBaTB HOBBIC
3aJa4u B yqe6e M TO3HAaBaTeIbLHOMN ACATCIIBHOCTH, pa3BUBAaTh MOTHBBI U MHTCPECHI CBOCH

O3HABATEJIbLHON NEITENbHOCTH. Y YalIUNCI CMOKET:

AHAIM3UPOBATh  CYNIECTBYIOINME W IUJIAHUPOBATh Oyaymue  00pa3oBaTeNbHBIC
pe3yJIbTaThi;

UIECHTU(OUIIMPOBATH COOCTBEHHBIE MPOOJIEMBI M ONPECIISATh TJIABHYIO MTPOOIEMY;
BBIJIBUTATh BEPCUU pEUICHUS MpoOiIeMbl, (POPMYIHUPOBATH TUIIOTE3bI, MPEIBOCXHUIIATH
KOHEYHBIN pe3ysbTarT;

CTaBUTh LEJb ACSITENILHOCTU Ha OCHOBE OMNPEEICHHON MPOOIeMbl M CYHIECTBYIOIIUX
BO3MOKHOCTEH;

dbopmynupoBarh yueOHbIE 3aJladyd  Kak Iard JOCTHXKCHHS TIIOCTaBJICHHOW eI
JIeSITeIIbHOCTH;

000CHOBBIBATH 1€JIEBbIC OPUEHTUPHI U IPUOPUTETHI CCHUIKAMH Ha IIEHHOCTH, YKa3blBas U

000CHOBEBIBas JIOTUYCCKYTO ITOCIICAOBATCIIbHOCTD IAroB.

. YMEHHE CaMOCTOATENBbHO IUIAHUPOBATh IIYTH JOCTHKCHHS IIeJie, B TOM 4HCIE
QIbTEpPHATUBHBIE, OCO3HAHHO BBHIOMpaTh Hambosee S(P(PEKTUBHBIE CIIOCOOBI pEIICHUS

yqeGHbe M IIO3HABAaTCJIbHBIX 3a1a4. yanlHﬁCH CMOXKCT:

OIpeNIeNIATh HeoOXOAUMBIE JieiicTBHE(s]) B COOTBETCTBUHU C yueOHOM M MO3HABATEIbHOM
3aJlayeil U COCTaBIATh AJITOPUTM MX BBINOJIHEHHUS;

00OCHOBBIBaTh M OCYILECTBIATh BbIOOp Hambosee 3(P(EKTHUBHBIX CHOCOOOB pPELICHUS
y4eOHBIX M MMO3HABATENbHbIX 337a4;

OIpeNIeNIATE/HaX0IUTh, B TOM 4YHUCIE W3 MPEUIOKEHHBIX BapHaHTOB, YCJIOBUS I
BBITNIOJTHEHUS Y4eOHOM U MMO3HABaTENbHOM 3aauu;

BBICTpAauBaTh >KU3HEHHbIE IUIAHBI Ha KpaTKOCpouyHOe Oyayiiee (3asiBisSTh LEJEeBbIE
OpUEHTHUPHI, CTaBUTh AaJEKBATHbIE MM 3aJaud M IpeljaraTb IEHCTBUSA, yKas3blBas M
00OCHOBBIBAs JIOTHYECKYIO TOCIIEJOBATEILHOCTD I11aroB);

BBIOMpATh U3 MPENIOKEHHBIX BAPUAHTOB M CaMOCTOSTEIbHO HCKaTh CpPEACTBa/peCcypcChl
JUIS pellieHus 3a]Ja4ul/TOCTHKEHUS 1IeITH;

COCTAaBJIATh IJIAH  pEIHIeHUs MpoOsieMbl  (BBIMOJHEHUS  MPOEKTa, MPOBEICHHS
HCCIIeIOBaHUS);

OTpeeNATh MOTEHIUAIbHbIE 3aTPyIHEHUS MPH pelleHHH y4eOHOHl M Mmo3HaBaTeNIbHOMN

3aa4i U HaXOUThb CpEACTBA IJIA UX YCTPAHCHUSA,



OIHCHIBATH CBOM OMBIT, OOPMIISIS €0 AJISl epeladu IPYTUM JIIOISIM B BUJI€ TEXHOJIOTUU
pelIeHus: MPaKTUYECKUX 3a]1ay OMPEEICHHOr0 Kiacca;
IUIAHUPOBATh U KOPPEKTUPOBAaThH CBOK  HWHIUBUAYAIbHYIO  00pa3oBaTEIbHYIO
TPAEKTOPHIO.
3. YMeHHe COOTHOCHUTh CBOU JCWUCTBUA C IUIAHMPYEMBIMH pe3yJbTaTaMH, OCYLIECTBIIATH
KOHTPOJIb CBOCH JEATEIILHOCTH B MPOIIECCE JOCTHIKEHUS PE3yNIbTara, ONpPeIeisiTh CIIOCOOBI
JNEUCTBUI B paMKax TPEAJIOKCHHBIX YCIOBUH H TpeOOBaHUM, KOPPEKTHPOBATH CBOU
JICUCTBHUS B COOTBETCTBUU C U3MEHSIOLICHUCS CUTyallueH. Y Yalluicsi CMOXKET:
ONpEeNeNsiTh COBMECTHO C NEAaroroM M CBEPCTHUKAMU KPUTEPUU IUIAHUPYEMBIX
pe3yJbTaTOB U KPUTEPHUH OIICHKU CBOCH yueOHOU JAeSITeTbHOCTH;
CUCTEeMATHU3UPOBATh (B TOM YHCIIE BHIOMPATh MPUOPUTETHBIC) KPUTECPUH TIIIAHHPYEMBIX
pPE3yIbTATOB U OLIEHKHU CBOEH J1€ATEIbHOCTH;
oTOMpaTh HWHCTPYMEHTBHl MJIi OIICHUBAHHUS CBOEH JEATEIbHOCTH, OCYILECTBISATh
CaMOKOHTPOJIb CBOCH JCSITEILHOCTH B PaMKaX MPEIJI0KEHHBIX YCIOBUN U TPEOOBAHMIA,
OIICHUBATH CBOIO JCSATEIHHOCTh, APTYMEHTHUPYS MPUYUHBI JTOCTUKEHUS UM OTCYTCTBHS
IJIAHUPYEMOTI'O PE3YJIbTaTa;
HAaXOJUTh JIOCTATOYHBIE CpPEACTBA JUIA BBINOJHEHHUS Y4YEeOHBIX JCHCTBUI B
W3MCHSIOIICHCS CUTYAIIUHU U/WIIA TIPH OTCYTCTBUH ILUIAHUPYEMOTO PE3yJIbTaTa;
pabotasi o CBOeMy IUIaHy, BHOCUTh KOPPEKTUBBI B TEKYIIYIO JEATEIHOCTh Ha OCHOBE
aHaJau3a M3MEHEHMM CUTyalMH Ui TOJIyYeHHMS 3alUIAaHHMPOBAHHBIX XapaKTEPUCTHUK
MPOJYKTa/pe3ynbTara;
YCTaHABIWBATh CBSI3b MEXAY TOJYYCHHBIMH XapaKTEPUCTUKAMH TPOAYKTa U
XapaKTEepUCTUKAaMU TMpolecca JACITEIbHOCTH M 10 3aBEPUICHUH  JIESITEIbHOCTH
npeajiaraTh M3MEHEHUE XapaKTEpPUCTHK IIpolecca s MOJYYEHUs YIYYIIEHHBIX
XapaKTEePUCTUK MPOIYKTa;
CBEpSTh CBOM JCHCTBUA C IEIbI0O M, MPU HEOOXOJIUMOCTH, HCIPABIATH OIIMOKH
CaMOCTOATEINIBHO.
4. YMeHUe OleHUBaTh TPaBUIBLHOCTH BBITIONHEHUS Y4eOHOM 3amaud, COOCTBEHHbBIE
BO3MO’KHOCTH PEILLICHHUS. Y YallIHiiCsl CMOXKET:
OTIPENIEeTATh KPUTEPUHU IPABMIIHHOCTH (KOPPEKTHOCTH) BHITIOTHEHUST y4eOHOM 3a1a9H;
aHAJM3UPOBATh M 0OOCHOBBIBATH MPUMEHEHUE COOTBETCTBYIOIIETO HHCTPYMEHTAPHS NSt
BBITIOJTHEHUS Y4eOHOM 3a/1a4H;
CBOOOIHO TMOJIB30BAThCS BHIPAOOTAHHBIMU KPUTEPUSIMH OLIEHKH M CAMOOIICHKH, MCXOJS

13 [eJIM ¥ UMEIOIIUXCS CPEJICTB, pa3inyasi pe3ysibTaT v CIIOCOOBI JCHCTBUM;



5.

OLICHMBATh MPOJAYKT CBOEH MAEITETbHOCTH IO 3aJaHHBIM W/UIH CaMOCTOSITEIHHO
ONpEeIETICHHBIM KPUTEPHUSIM B COOTBETCTBHH C LIEJIBbIO IS TEIIbHOCTH;

000CHOBBIBATh JOCTH)XKHMOCTH II€JId BHIOpAHHBIM CIIOCOOOM HA OCHOBE OIICHKH CBOUX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEITHUX PECYPCOB;

¢ukcupoBaTh M aHATU3UPOBATh JWHAMUKY COOCTBEHHBIX  00pa30BaTENIbHBIX
pE3yNbTaTOB.

Bnagenne ocHOBaMM ~ CaMOKOHTpOJI, CaMOOLIEHKM, IpPHUHATHS  pEUIeHHH U

OCYIICCTBJIICHUA OCO3HAHHOI'O BBI60pa B y‘l€6HOfI 1 TIO3HABATEILHOM. yanHHﬁCﬂ CMOXCET.

HaOI0aTh U aHAIN3UPOBATh COOCTBEHHYIO YUEOHYIO U MTO3HABATEIBHYIO JESITEIbHOCTD
U JICSITENBHOCTD PYTHX YYAIIUXCs B IPOLIECCE B3aUMOIIPOBEPKH;

COOTHOCHTD peaJIbHBIC U TIAHUPYEMBbIC PE3yJIbTaThl HHANBUIYAIBHON 00pa30BaTeIbHON
JeSITeIbHOCTH U JIeNaTh BHIBOJIBI,

NPUHUMATh PelIeHUe B y4eOHOI CUTyalluu U HECTH 332 HETO OTBETCTBEHHOCTH;
CaMOCTOSATENIFHO OIpPEACSATh NPUYMHBI CBOETO ycIlieXa MM Heycnexa M HaXOIUThb
CHOCOOBI BBIXOJIA M3 CUTYAI[H HEYCIIeXa;

PETPOCIIEKTUBHO OIPENeNATh, KaKue JICHCTBHS IO PEIICHHIO YYeOHOH 3amaydl WM
napaMeTphl 3THX JCWCTBHU IMPUBENU K TOJYYCHUIO MMEIOLIETOCs MPOIYyKTa ydeOHON
JeATENILHOCTH;

JEMOHCTPUPOBATh TPUEMBI PETYISIUN  MCUXOPHU3NOIOTHUECKUX/ IMOIHMOHATBHBIX
COCTOSIHUH JUIsl JOCTIOKEHHS 3¢ ¢dekra ycrmokoeHHus (YCTpaHEHHs SMOIMOHAIBHON
HaNpsOKEHHOCTH), 3¢ ¢deKTa BOCCTaHOBIEHUS (OcCiabieHus] MPOSBICHUH YTOMIIEHUS),

addekTa akTUBH3AIMH (TOBBIIICHHS IICUXO(PU3UOTOTHIECKON PEAKTUBHOCTH).

ITo3naBarenbHbie YY/I:

1.

YMeHue omnpenensTh TOHSTHS, CO37JaBaTh OO0OOIIEHUs, YCTAaHABIWBATh AaHAJIOTHH,
KJIacCCU(PUIIUPOBAaTh, CaMOCTOSITEJIBHO BBIOMPATh OCHOBAaHUA U  KPUTEPUH IS
KIacCU(UKALUY, YCTAaHABIUBATh MPUUUHHO-CIEJACTBEHHBIE CBS3U, CTPOUTH JIOTUYECKOE
paccyxaeHue, yMo3akiIlo4eHHe (MHIYyKTHBHOE, NEAYKTHBHOE, MO aHAJIOTWH) W JeNaTh

BBIBOJBI.

VYyamnmncsa cMOXKeT:

BBIICTISAITH OOIIUI IPU3HAK JBYX WM HECKOJBKUX MPEIMETOB WU SIBICHUN U OOBSICHSITH
HUX CXOJICTBO;
00BEIMHATH MPEIMETHI U SIBJICHHUS B TPYIIIBI IO ONPEACIICHHBIM ITPU3HAKAM, CPaBHUBATb,

KkiaccuuImpoBarh 1 000011aTh (DaKThI U SIBJICHUS,



OTpeeNATh 00CTOSATENBCTBA, KOTOPbIE MPEIIECTBOBAIN BO3ZHUKHOBEHUIO CBA3H MEXIY
SBIICHUSIMU, W3 OTHUX OOCTOSTENBCTB BBIACIATH OMPEICISIONINE, CIOCOOHBIE OBITh
MPUYMHON JJAHHOTO SIBJICHUS, BBISBIIATH IPUYUHBI U CIEACTBUS SBJICHUI;

CTPOUTH pacCyXJeHUE OT OOIIMX 3aKOHOMEPHOCTEH K YACTHBIM SBJIEHUSM U OT YaCTHBIX
SBJICHUH K OOLIMM 3aKOHOMEPHOCTSIM;

CTPOUTH PacCyXk/I€HUE Ha OCHOBE CPABHEHUS MPEAMETOB U SIBJIECHUH, BbIIEIASA P 3TOM
oOu1ye NpU3HaKy;

u3Jlarath IMOJIyYCHHYI0 HHGOpMAIUIO, UHTEPIPETUPYSd €€ B KOHTEKCTe pelraeMoun
3a]a4H;

CaMOCTOSITENIFHO YKa3bIBaTh Ha MH(OPMAINIO, HYXAAIOUIYIOCS B MPOBEPKE, MPEJiaraTh
U TIPUMEHATH CIIO0CO0 MPOBEPKH TOCTOBEPHOCTH MH(OPMAIINH;

BepOaIn30BaTh SMOIMOHATILHOE BIIEYATIICHUE, OKa3aHHOE Ha HETO HCTOYHUKOM;
OOBSCHATH SIBJICHHUSA, TMPOLECCHI, CBS3M M OTHOUICHMS, BBISIBISIEMBIE B XOE
MO3HABATEIbBHOW W HCCIEAOBATEIIbCKON JIESITENIbHOCTU (NMPUBOAUTH OOBSICHEHUE C
U3MCHEHHEM (OpPMBI TIPEJCTABJICHUS, OOBICHITH, NETATM3UPYS WIH 00001Ias;
OOBSCHSATH C 33JIaHHOM TOUKH 3PEHHUS);

BBISIBJISITH Y HA3BIBATh MIPUYUHBI COOBITHUS, SIBIICHUS, B TOM YHCIIE BO3MOXKHBIE /Haubosee
BEPOSITHBIC MPUYUHBI, BO3MOXKHBIC IMOCJIECACTBUS 33aIaHHOW MPUYMHBI, CAMOCTOSITEIIBHO
OCYILIECTBJISSE IPUUMHHO-CJIEICTBEHHBIN aHaIN3;

JIeNIaTh BBIBOJI HA OCHOBE KPUTHUYECKOTO aHallM3a Pa3HbIX TOYEK 3PEHUsi, MOJITBEPKIATh
BBIBOJI COOCTBEHHOM apryMeHTallel WM CaMOCTOSTENbHO TTOTyYeHHBIMU JAHHBIMHU.
YMeHue co3iaBarh, IPUMEHSTh U IPe0OPa30BbIBATH 3HAKU U CUMBOJIbI, MOJEIU U CXEMBbI
JUIsL pelieHusi y4eOHBIX W TI03HABATEIbHBIX 3a/layu. Y4Jalluics CMOXKET: 0003HavyaTh
CHUMBOJIOM U 3HAKOM IIPEIMET U/UIH SIBIICHUE;

OTIPEENATh JIOTHUECKHE CBS3M MEXAY NpeaMeTaMH W/HWIu SBICHUSIMH, 0003HAa4aTh
JTaHHBIE JIOTHUECKHE CBSA3H C TOMOIIBIO 3HAKOB B CXEME;

co3/1aBaTh aOCTPAKTHBIN UK peabHbIil 00pa3 mpeaMeTa U/ Uil SIBJICHHUS;

CTPOUTH MOJIENIb/CXEMY Ha OCHOBE YCIIOBHI 3a/1auM W/WIIM crioco0a ee perieHus;
co3/laBaTh BepOallbHbIC, BEIIECTBEHHbIE W WH(GOPMAIMOHHBIE MOJEIU C BBIICICHHEM
CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa JUIsl OINpeNeieH sl criocoba penieHus 3ajadd B
COOTBETCTBUU C CUTYAIIUEH;

npeoOpa3oBbIBATh MOJIENH C IETbI0 BBISBICHUS OOIIMX 3aKOHOB, OMPEICNISIOIINX
JAHHYIO MIPEIMETHYIO 00JIaCTh;

MEePEBOINTH CIOKHYIO IO COCTaBY (MHOTOACMEKTHYI0) MH(POPMAIIUIO U3 TPaPUIECKOTO

niu GOpMaTM30BaHHOTO (CHMBOJIBHOTO) TIPE/ICTABJICHHS B TEKCTOBOE, H HA00OPOT;



CTPOUTH CXEMY, aJIrOPUTM JAEUCTBUSA, UCHPABIATh WM BOCCTAHABIMBATH HEU3BECTHBIN
paHee alIropuTM Ha OCHOBE MMEIOILErocs 3HaHUs 00 00BEKTe, K KOTOPOMY IMPHUMEHSETCS
AJIITOPUTM;
CTPOUTH J10KA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;
aHAIM3UPOBATh/peIIeKCUPOBATh OMBIT Pa3pabOTKU W pealu3alid y4eOHOro MpOeKTa,
UCCIIEOBaHMs  (TEOPETHUYECKOr0, SMIIMPUYECKOI0) HAa OCHOBE  IPEUI0KEHHON
npoOJeMHON CUTyallH, TOCTAaBICHHOM LENM W/WIM 3aJaHHBIX KPUTEPHEB OLICHKU
MPOJYKTa/pe3ynbTara.
3. CMBICIIOBOE YTEHME. Y YaIlIUNCSI CMOYKET:
HaXOJUTh B TeKkcTe TpeOyeMmyro uH(popManuio (B COOTBETCTBUU C LEISIMH CBOEH
JIeSATEILHOCTH);
OpUEHTUPOBAThCS B COJEPKAHUU TEKCTa, MOHUMATh LEJIOCTHBIM CMBICI TEKCTa,
CTPYKTYpUPOBATh TEKCT;
YCTaHABJIMBATh B3aMMOCBS3b OIMCAHHBIX B TEKCTE COOBITHM, SBICHUI, IPOLIECCOB;
KPUTHYECKH OIICHUBATh COJIEp)KaHKE U POPMY TEKCTa.
Kommynukarusubie YY /I:
1. YMenue opraHu3oBbIBaTh Yy4eOHOE COTPYJHUYECTBO U COBMECTHYIO JAESTEIbHOCTH C
YUUTEJIEM CBEPCTHUKAaMU; pab0TaTh HHAUBUAYAIBHO U B IPYIIE: HAXOAUTH 00IIEe peleHne
U paspemarb KOHQUIMKTHI HAa OCHOBE COIVIACOBAHMSI MO3ULMI M Yy4YeTa HUHTEPECOB;
dbopMynupoBaTh, apryMeHTUPOBATh U OTCTaWBATh CBOE MHEHHUE. Y UalHIICs CMOXKET:
OIPEAEIIATHE BO3MOXKHBIE POJIM B COBMECTHOH €ATEIBHOCTH;
UTpaTh OIPEAETICHHYIO POJIb B COBMECTHOM €STENBHOCTH;
NPUHUMATH MO3UIINI0 COOECeHNKA, TOHUMAas TO3UIMIO JPYroro, pa3inyaTh B €r0 peyu:
MHEHHE (TOUKY 3pEHHs), J10Ka3aTeIbCTBO (ApryMeHTHhl), (DaKThl; TMIIOTE3bl, AaKCHOMBI,
TEOpUU;
ONpeAensiTh CBOM JEMCTBUS M JEWUCTBUS MapTHEpPa, KOTOpbIE CIOCOOCTBOBAIU WM
MPENSITCTBOBAIN NMPOTYKTUBHOM KOMMYHHKAIUY;
CTpPOUTh TMO3UTHUBHBIE OTHOIIEHUS B IIpolecce Yy4yeOHOM M  TMO3HaBaTeNbHOU
JESATEIILHOCTH;
KOPPEKTHO U apryMEHTHPOBAaHHO OTCTauBaTh CBOIO TOUKY 3PEHUS, B IUCKYCCHUU YMETb
BBIIBUTaTh KOHTPApryMEHTHI, Nepedpa3upoBaTh CBOIO MBICIb (BlaJeHHE MEXaHU3MOM
SKBUBAJIECHTHBIX 3aMEH);
KPUTUYECKH OTHOCHTBCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IpPHU3HABaTh
OmMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

npejiaraTh albTEPHATUBHOE PEIIEHHE B KOH(MIUKTHOM CUTYyallUU;



BBIJIETISATH OOIILYIO TOUKY 3PEHHSI B TUCKYCCHH;
JIOTOBApUBATHCA O TMpaBWIIAX M BOMPOCaX [UIsi OOCYXKICHHS B COOTBETCTBHUU C
IIOCTaBIICHHOM Nepe]| TPYIIION 3a1a4ei;
OpraHM30BBIBATH y4yeOHOE B3aUMOJEUCTBUE B Trpymmne (ONpenesarb oOlue ey,
pacnpeaensiTh Pojiu, JOroBapuBaThCs APYT C APYTrOM U T. 11.);
YMeHrue OCO3HAaHHO MCIOJIb30BaTh PEYEBBIE CPEACTBA B COOTBETCTBHUM C 3aJayeid
KOMMYHHUKAITUM TSI BBIPOKEHUST CBOMX UYBCTB, MBICICH U MOTPEOHOCTEH AJis
IJIAHUPOBAHUS U PETYISIUU CBOEH IEATEIbHOCTH; BIaJCHUE YCTHON U MMCbMEHHOM PEUblo,
MOHOJIOTHYECKOM KOHTEKCTHOM peUbl0. YYalIuiicsi CMOKET:
OTOMpaTh M HCIIOJIb30BAaTh PEUEBHIC CPEJCTBA B MPOIECCE KOMMYHUKALUU C JAPYTUMU
JIOJbMU (MAJIOr B I1ape, B MaJIoi IpyMIe U T. 11.);
NPEJCTaBIsATh B YCTHOM WJIM MUCHhMEHHOW (opMe pa3BEepHYTHIM IIaH COOCTBEHHOM
JIeATEIbHOCTH;
coO0IaTh HOPMBI IMYOJIMYHOW peYH, pErjaMeHT B MOHOJIOT€ W JIUCKYCCHUH B
COOTBETCTBUHU C KOMMYHUKATUBHOM 3a/1a4uei;
BBICKA3bIBaTh U OOOCHOBBIBAaTh MHEHUE (CYXKICHHE) U 3alpalluBaTh MHEHUE MMapTHEpa B
paMKax quanora;
MPUHUMATH PEIICHUE B XOJIC JUAJIOTA U COTJIACOBBIBATH €0 C COOECETHUKOM;
MCIIOJIb30BaTh HeBepOaIbHBIC CpeacTBa 1581071 HarJISITHbIC MaTepHuabl,
MOJITOTOBJICHHBIE/OTOOpAaHHBIE TIOJT PYKOBOJICTBOM YUHTEIIS;
JieNaTh OLIEHOYHBIN BBIBOJI O IOCTUKEHUU L€ KOMMYHHUKAIIUU HENOCPEICTBEHHO MOCIIE
3aBEPIICHHUS] KOMMYHUKATUBHOTO KOHTaKTa U 00OCHOBBIBATH €TO.
dopMHUpPOBaHUE U PA3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCTOJB30BaHUS HH(GOPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TexHonorui (manee — UKT). Yuammiics cMoxer:
I[EJICHAIIPABICHHO MCKaTh U UCIOJB30BaTh MH(POPMAIIMOHHBIE PECYPChl, HEOOXOAUMBIE
JUTSL pellieHus y9eOHBIX M MPAaKTHYEeCKUX 3a1a4 ¢ momoiibio cpeacts UKT;
BBHIOMPATh, CTPOUTh W HCIIOJIB30BaTh aJIEKBATHYIO HWH(OOPMAIMOHHYIO MOJENb IS
nepefayd CBOMX MBICIEH CpeICTBAMU €CTECTBEHHBIX W (OpMaibHBIX SI3BIKOB B
COOTBETCTBUU C YCIOBUSMU KOMMYHUKAIUU;
BBIJICNIATh WH(OPMAIMOHHBIN aCMeKT 3a/Jadd, ONEepPUpOBATh JAaHHBIMH, HCIIOJIH30BAThH
MOJIEb PENICHUS 3a]]a4H;
- HCIOJIb30BaTh KOMIIBIOTEPHBIC TEXHOJOTMM (BKIIOYas BBIOOp aJ€KBATHBIX 3ajaue
MHCTPYMEHTAJIbHBIX MPOrPAMMHO-AIIMAPATHBIX CPEACTB W CEPBUCOB) JUISl pELICHUS
WH()OPMAITMOHHBIX U KOMMYHHKAIIMOHHBIX Y4EOHBIX 3a7a4, B TOM YHCJIE: BBIUMCIICHUE,

HalMcaHue MM1MceM, COUMHEHUH, T0KIIa10B, pedepaToB, co3aaHue Mpe3eHTAMH U Ap.;



UCTIOJIB30BaTh HH()OPMAITHIO C yYETOM STHYECKUX U TIPABOBBIX HOPM;
IIpenmeTHbIe pe3yJibTATHI:
B coomeemcmeuu ¢ mpebosanusimu @IOC OO yensimu uzyueHuss Kypca 01 YYAWUXCs C
02DAHUYEHHBIMU BO3MONCHOCHIAMU 300P0BbSL AGIACMCA:
1) hbopmMupoBaHHe MPEICTABICHUIA O MAaTEeMaTHKE KaK O METOJE MMO3HAHMS JICHCTBUTEIBHOCTH,
MO3BOJISFOIIEM OMKCHIBATH M U3y4aTh PEAbHBIE MPOIIECCHI U SIBIICHHUS
v OCO3HaHUE POJIM MaTeMaTHKHU B pa3BUTHH Poccuu u Mupa;
v BO3MOYKHOCTh TPUBECTH TMPUMEPbl M3 OTCUYECTBEHHOW W BCEMHPHOW WCTOPUU

MaTEMaTHYCCKUX OTKpBITI/Iﬁ H UX aBTOPOB;

2) OBJIAJICHUE TEOMETPUUYECKUM SI3BIKOM;
v pa3BUTHE YMEHMS UCIOJIB30BATh €0 I ONMCAHUS IPEIMETOB OKPYKAIOIIETO MUPA;
v pa3BUTHE NPOCTPAHCTBEHHBIX IPEICTaBICHUH, H300pa3UTENbHBIX YMEHUH, HaBBIKOB

TCOMCTPUUICCKUX HOCTpOCHHﬁZ

ONEPUPOBAHKE OHATHUSMMU:

v ¢burypa, Touka, OTpe30K, MpsAMas, JIy4, JOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK U
YEeTBIPEXYrOJMbHUK, MPSIMOYTOJIBHUK M KBaJpaT, OKPYKHOCTb M KpPYyr, MPSIMOYTOJbHbBIN
napajuiejenumnes, Kyo, map;

v M300paXKeHNE H3ydaeMbIX QUTYp OT PYKH B C TIOMOIIBIO JIMHEHKH U ITUPKYJIS;

v BBHITIOJTHEHUE U3MEPEHHS UIMH, PACCTOSHUMN, BEIMYMH YIJIOB C MOMOIIBI0 HHCTPYMEHTOB

JUTSL U3MEPEHUH JITUH U YTJIOB;

3) (hopMHUpOBaHHE CHUCTEMAaTUYECKMX 3HAHUW O TUIOCKMX (UTypaXx M HX CBOMCTBax,

IIPEACTABJICHUI O MMPOCTEUIINX IPOCTPAHCTBEHHBIX TEJAX;

v pa3BUTHE YMEHHH MOJEIUPOBAHMS pealbHBIX CHUTyallMii Ha S3bIKE T'€OMETPHH,
WCCIEAOBaHUS MOCTPOCHHOW MOJENN C HCIOJIb30BAHUEM T'€OMETPUYECKUX IMOHATUNA M
TEopeM, arnrnapaTa aareOpsbl, pelieHHsl TeOMETPUUECKUX U MPAKTUYECKUX 3a/1ay:

orepupoBaHre Ha 0a30BOM YPOBHE MOHATHIMMU:

v paBeHCTBO (QUTyp, MapaUIeNbHOCTh M TMEPHEHAUKYISPHOCTh MNPSIMBIX, YTIBl MEXKAY
MPSMBIMU, TIEPIICHIUKYIISP, HAKIIOHHAS, TPOCKIIHS,;

v MIPOBEJICHUE JI0KA3aTEIbCTB B TEOMETPUH;

orepupoBaHre Ha 0a30BOM YPOBHE MOHSITHIMMU:

v BEKTOp, CyMMa BEKTOPOB, TPOU3BEJICHNE BEKTOPA HA YUCIIO, KOOPAUHATHI Ha MIJIOCKOCTH;
[] pelmeHue 3amad Ha HAXOXKACHHE T'€OMETPHUUECKUX BEJIWYHH (UIMHA U PACCTOSHHE,
BEJIMYMHA yTJIa, IUIONIA/Ib) 1O 00pa3iiaM Wik alrOpuTMaMm;

7 kiaace



Yuenux nayuumcsa (6azoewiii yposens):

I'eomerpnueckue Gpurypsl

. oInepupoBaTh Ha 0230BOM YPOBHE MOHITUSIMH F€OMETPUUECKUX PUTYD;

. U3BJIEKaTh MH(OPMALIMIO O TE€OMETPUUECKHUX (UTYypax, MPEACTABICHHYIO HAa YepTexkax B
SIBHOM BUJIE;

. MPUMEHSITDH Ul PEeLICHUs 3a/1ad reoMeTpuueckue (akThbl, €CIU YCIOBHS UX MPUMEHEHHUS
3aJaHbl B IBHOH opme;

. pemiath 3aJayd Ha HAXOXACHHE TEOMETPUUECKUX BEIMYMH 10 oOpasuaM WiIH
aJIroOpuTMaM.

B noBceqHeBHOM KU3HM U NPU U3YYEHUM IPYTUX NPeAMETOB:

. UCIOJb30BAaTh CBOMCTBA TE€OMETPHUYECKUX (UIYp sl PpEIHICHUs THUIOBBIX 3ajad,
BO3HMKAIOIIHUX B CUTYalUsX IOBCEIHEBHOM KU3HU, 3a]1a4 IPAKTUYECKOT0 COJAEPKAHMUS.
OTHomenust

. OnepupoBarh Ha 0a30BOM YpOBHE IMOHSATHSIMHU: PABEHCTBO (UTYp, paBHbIC (GUTYDHI,
PaBEHCTBO TPEYIOJbHUKOB, MAPAIEIBbHOCTh MPAMBIX, MEPIEHIUKYISPHOCTh MPSAMBIX, YIJIbI
MEXy NPSMBIMH, IEPIEHANKYIISIP, HAKJIOHHAs, IPOSKIHS.

B noBceHeBHOM KU3HM M TIPM U3Y4YEeHHH APYTUX NMPeJIMETOB:

o HCIOJIb30BaTh OTHOLLIEHUS Ul PELICHUs IPOCTEHIINX 3a/1ad, BO3SHUKAIOIUX B pealbHON
YKU3HU.

HN3mepeHus U BbIYMCICHUS

o BoInonHATE M3MepeHue JUIMH, pacCTOSHUM, BEIMYUH YIJIOB, C MIOMOIIBIO HHCTPYMEHTOB
JUIsl U3MEPEHUN JJIUH U YIJIOB;

o IPUMEHATH (POPMYJIIBI IEpUMETpA.

B noBceHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEJIMETOB:

. IPUMEHATH (POPMYJIBI B IPOCTEHIINX CUTYAIUSAX B IOBCEAHEBHOM KHU3HH.
I'eomeTpruyeckue NocTpoeHus

o N300pakaTh TUIIOBBIE MJIOCKKE QUTYPBI OT PYKU U C TOMOIIBI0 HHCTPYMEHTOB.

B noBceiHeBHOM KU3HM M TIPM U3YYEHHH APYTUX NMPeIMeTOB:

o BBINOJIHATH MPOCTEHIINE TOCTPOEHUS, HEOOXOAUMBIE B PEAIbHOM KU3HH.

Hcropust MaTeMaTUKH

. OnucelBaTh OTIENbHBIE BBIJAIOLIUECS PE3YNbTAThI, IOJYYEHHBIE B XOJE Pa3BUTHS
MaTeMaTUKHU KaK HayKu;

. 3HATh IPUMEPBI MATEMATUUYECKUX OTKPBITUH U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOMN

u BCEMHMPHOMN UCTOPHUEN;



[ ] IIOHUMATh pOJII: MAaTCMATHUKU B pa3BI/ITI/II/I POCCI/II/I.

MeToabl MaTeEMaTHKH

° BriOupate moAXOANIMH  WM3yYEHHBIH METOJA JUIsl PEIICHHWs HW3YyYEeHHBIX THIIOB
MaTeMaTHYECKHX 3a1a4;

° [IpuBoguT,  mpUMEpPHl  MATEMAaTHYECKUX  3aKOHOMEPHOCTEH B OKpYXKaromiei
JIEHCTBUTEIILHOCTHU U TIPOU3BEACHHUSIX UCKYCCTBA.

Yuenuk nonyuum eo3zmosrrcnocmo nayuumoca (nogviuieHHblil yposens):

I'eomeTrpnueckue Gurypsol

° OnepupoBaTh MOHATUSMH F€OMETPUIECKUX (pUryp;

° U3BIIEKaTh, MHTEPIPETHPOBATH U INPEOOPa3OBBIBATH MH(POPMAIIUIO O T€OMETPUUYECKHX
durypax, mpeJCcTaBICHHYIO Ha YepTeKaX;

° MIPUMEHSTh F€OMETpUUEcKHEe (DaKThI AJIs PEeLIeHHs 3a1a4, B TOM YUCIE, IPEANOIaralonmx

HCCKOJIBKO IaroB pClICHUA;

o (GbopMyIHpOBATH B MPOCTEHIINX CITydasx CBOMCTBA U MPU3HAKHU (QHUTYD;
o JI0Ka3bIBaTb FT€OMETPUUECKHUE YTBEPHKACHMUS;
. BIIQ/IETh CTAaHAAPTHOU KIacCHU(pUKaIMel IOCKUX (GUryp (TpeyroibHUKOB).

B noBceHeBHOM KU3HM M TIPM U3Y4YEeHHH APYTUX NMPeJIMeTOB:

o UCIOJb30BaTh CBOICTBA T€OMETPUUYECKUX (QUIyp Ul pEIIeHUs 3a/1ady MPaKTUYECKOro
XapakTepa M 3a/1a4 U3 CMEKHbIX TUCIUIUINH.

OTHoweHus

. OnepupoBaTb MOHATUSIMHU: PABEHCTBO  (GUIYp, paBHbIE (QUIYpbl, PABEHCTBO
TPEYrOJIbHUKOB, NapajuIeIbHOCTh MPSMBIX, NEPHEHIUKYJISIPHOCTb MPSMBIX, YIJIBI MEXIY
IPSIMBIMU, IEPIIEHANKYJISAP, HAKIIOHHAS, IPOEKIIS.

B noBceiHeBHOM KU3HM M IPM M3YYEHHHU APYTUX NPeIMeETOB:

o UCII0JIb30BaTh OTHOLICHHUS I PEILIEHUS 3a]]a4, BOZHUKAIOINX B PEAIbHOM JKU3HHU.
HN3mepenus u BbIYMCICHUS

o OnepupoBarh NpEACTABICHUAMU O JJINHE, KaK BEJTUYHHE.

B noBceiHeBHOM KU3HM M TIPM U3YUYEHHH APYTUX NMPeJIMeTOB:

o OPUMEHATh (OPMYNBl TpPHU BBIYUCIEHUSIX B CMEXHBIX Y4YeOHBIX MpeaMerax, B
OKpYKaIOIIeH NeCTBUTEIHHOCTH.

I'eomeTrpnuyeckue nocrpoeHus

o N306paxats reomeTpuueckie GUrypsl o TEKCTOBOMY U CUMBOJIBHOMY OIMCAHMIO;

L CBO60}IHO OIICpHUPOBATH t-IepTé)I(HI)IMI/I HHCTPYMCHTAMH B HCCJIOKHBIX CIIydasX,



° BBIITOJIHATL MMOCTPOCHUA TPCYIOJIbHUKOB, MPUMCHATHL OTACIBbHBIC MCTObI HOCTpOCHI/Iﬁ
HUPKYJIEM U JIMHEHKOW W MPOBOJIUTH MPOCTEUIIINE UCCIEAOBAHUS YK CIIA PEIICHUH;

o n300pakaThb THUIOBbBIE IJIOCKHE (GUTYpbl C IMOMOIIBI0 MPOCTEHUIINX KOMIIbIOTEPHBIX
UHCTPYMEHTOB.

B noBce1HeBHOI KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:

o OLICHUBATh Pa3Mepbl peajbHbIX 00BEKTOB OKPYXKAIOIIEr0 MHUPA.

HUcTopusi MaTeMaTUKHU

o XapakTepr30oBaTh BKJIAJ BBIAAIOIIUXCS MAaTEMaTUKOB B Pa3BUTHE MaTEMaTHKU M WHBIX
HAYYHBIX 00JIacTeif;

o IIOHUMATDb POJIb MATECMATUKHU B pa3BUTUU Poccum.

MeToabl MATEMATHKH

. Hcnonme3yss ~ W3ydeHHBICE  METOJBI, TIPOBOAHWTH  JIOKA3aTEIbCTBO,  BBIMOJHSTH
OTIPOBEPIKEHUE;

. BBEIOMpATH U3y4EHHBIC METOJIBI U UX KOMOWHAITMHY ISl PEIICHUS MAaTEMaTHIECKUX

3a/1a4;

. UCIIOJIb30BAaTh ~ MATEMAaTUYCCKUE 3HAHWS JUIS  ONHCAHUS 3aKOHOMEpPHOCTEH B

Oprxcalomeﬁ HeﬁCTBHTeHLHOCTH " NPpOU3BCACHUAX NCKYCCTBA,
° IMPHUMCHATH HpOCTCfIIHHC ImporpaMMHBIC CPCACTBA U BJICKTPOHHO-KOMMYHHKAIIMOHHBIC

CUCTCMBI IIpU PCHICHUH MAaTCMATUUYCCKUX 3a/1aY.

8 kmacc

Yuenuk nayuumca (6azoewtii ypoeens):

I'eomerpnueckue Gpurypsl

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMHU '€OMETPUUECKUX (UTYD;

e U3BJIEKaTh MH(OPMALMIO O T€OMETPUYECKUX (Urypax, MPEeACTAaBIECHHYIO Ha yeprexax B
SBHOM BUJIE;

® [pPUMEHATH AJIS PElIeHUs 3ajady reoMeTpuueckue (akThl, €clid yCIOBHUS MX NMPUMEHEHMS
3aJaHbl B IBHOU Qopme;

e pemiarh 3aJla4M Ha HaX0XK/IEHUE T€OMETPUUYECKUX BEJTMYHH [0 00pa3liaM WM aIrOpUTMaM.

B noBcetHeBHOM KU3HM M TIPH M3YYCHHUH APYTUX NMPEIMETOB:

® UCIOJB30BaTh CBOMCTBAa TE€OMETpUYECKUX GUIYp [UIs pELIeHUs THUIOBBIX 3ajad,
BO3HUKAIOIIMX B CUTyallUsIX TOBCEIHEBHOM JKU3HM, 33]1a4 IPAKTUYECKOTO CONEPIKAHNU.

OTHoleHus



OnepupoBarb Ha 0a30BOM YypOBHE NOHATHSMH: pPaBEHCTBO (uUryp, paBHbIE (UTYDBI,
PAaBEHCTBO TPEYTOJBHHUKOB, MTAPATIICIBHOCTD MPSIMBIX, MIEPIEHANKYISIPHOCTD MPSIMBIX, YTIIbI

MEXIY NPSMBIMU, NEPIECHAUKYJIAP, HAKIIOHHAS, IPOCKIU.

B noBceqHeBHOM KH3HHA U IPpU U3YYCHUH APYIUX NPEAMETOB:

HCIIOJIb30BATh OTHOLICHUSA IJIsI PCUICHUA HpOCTef/'II_HI/IX 3aaa4, BO3HHUKAKOIIUX B peaHLHOﬁ

JKH3HHU.

I/I3MepeHI/IH U BBIYUCJICHUSA

BrINonHATE U3MEPEHUE UIMH, PACCTOSHUM, BEJIMYUH YIJIOB, C IIOMOILBI) HHCTPYMEHTOB IS
WU3MEpPEHUH JUIMH U YTJIOB;

OpUMEHATh (OPMYIIBI TIEpUMeTpa M IUIOLaau, NpuMeHsTh Teopemy [ludaropa, 6a3oBbie
TPUTOHOMETPUYECKHE COOTHOIICHHS NJISl BBIYMCICHUS IJIMH, PACCTOSHUN B IPOCTEHUIINX

CIIyJasix.

B noBceqHeBHOM KH3HHU U IPpUA U3YYCHUH APYIrUX NPEAMETOB:

BBIYUCIIATH pACCTOAHUSA HAa MCCTHOCTH B CTAHAAPTHLIX CUTyallUdaX, IJIOMAAN B HpOCTCﬁHIHX

CIIydasix, IpUMEHATH (POPMYJIIBI B IPOCTEHIINX CUTYAIMSIX B TIOBCEAHEBHOM KHU3HH.

I'eomeTpuyecKHe MOCTPOEHUS

N300paxaTh TUIIOBBIE IIJIOCKHE (PUTYPBI OT PYKH U C TOMOLIbIO HHCTPYMEHTOB.

B noBceiHeBHO KU3HM U NIPU U3YYEHHH APYTUX MPeIMETOB:

BBIITIOJIHATH HpOCTeﬁHII/IC IIOCTPOCHUA Ha MCCTHOCTH, HCO6XOIII/IMI)IG B peaﬂbHOfI

JKHU3HU.

I'eomeTrpnueckne npeodpazoBaHusi

Crtpouts urypy, CHMMETPHUHYIO JaHHOM (pUrype OTHOCUTENBHO OCH U TOYKH.

B noBceaqHeBHOM KHU3HHU U IIPUA U3YYCHHUH AIPYIUX MPEAMETOB:

pacno3dHaBaTb CUMMCTPUYHBIC q)HrprI B OKPYXaromem MUpe..

I/ICTOPI/IH MaTeMaTUuUKHU

OnuceiBaTh OTACJIbHBIC BbIAAONIUCCA PE3YJIbTAThl, IMOJIYYCHHBIC B XOJC PpPa3BUTHUA

MAaTCMAaTUKH KaK HAayKH,

u

3HAaTh IPUMEPBI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBA3U C OTEYECTBEHHOU
BCEMHUPHOMN UCTOPHUEH;

IIOHUMATh POJIb MaTEMATUKHU B pa3BUTUHU Poccun.

MeToabl MATEMATUKH

BreiOupates moaxomsAmuii WM3y4eHHBIM METOJA JUISl PEIICHHWs] HW3Yy4YeHHBIX THIIOB

MaTeMaTHYCCKUX 3a1a4,



o [IpuBoauTs  TpUMEphl  MATEMaTHYECKUX  3aKOHOMEPHOCTEH B  OKpYXKaromei
JEMCTBUTEIIBHOCTH U IPOU3BEACHUSAX UCKYCCTBA.

Yuenuxk nonyuum eosmoorrcnocme nayyumuca (noeviuieHHulil ypO6eHs):

I'eomeTpuueckue purypsl

o OmnepupoBaTh MOHATUSMH F€OMETPUIECKUX (puUryp;

o U3BJICKaTh, MHTEPIPETHPOBATH M INPeoOpa3oBbIBaTh MHOOPMAIMIO O I€OMETPUYECKUX
¢durypax, npeacTaBICHHYIO HA YepTexKax;

o IIPUMEHATh FeOMeTpUYecKre (GaKkThl AJIs peIleHus 3a/1a4, B TOM YHUCIIe, IPEANO0JIaraomx

HCCKOJIBKO IaroB pClICHUs;

o (dbopMyIHpOBaTH B MPOCTEHIINX CITydasx CBOMCTBA U MPU3HAKU QUTYP;

o JI0Ka3bIBaTh F€OMETPUYECKUE YTBEPHKICHUS;

o BIaJeTh CTAaHAAPTHOM Kiaccupukanued II0CKUX Quryp (TpeyrolbHHUKOB U
YETBIPEXYTOJIbHUKOB).

B noBceqHeBHOM KU3HHU U NPU U3YYEHUH APYTUX NPeIMETOB:
o WCIIOJB30BAaTh CBOMCTBA T€OMETPUUYECKUX (UTYp UIS PEHICHUs 3a/Jad MPAKTHUIECKOTO

XapakTepa U 3aaa4 U3 CMEIKHBIX AUCHUILINH.

OTtHomCeHNA

o OmnepupoBarh MOHATHAMHU: monoOue  ¢uryp, momoOHble (UTypbl, TOJOO0HBIE
TPEYroJIbHUKU;

o npuMeHsITh Teopemy darneca U TeopeMy O MPOMOPIUOHANIBHBIX OTPE3Kax NpU PEHICHUU
3aja4;

o XapaKTepU30BaTh B3aUMHOE PACTIOJIOKEHHUE IPSIMOU U OKPYKHOCTH. .

B noBceHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEIMETOB:
o WCII0JIb30BaTh OTHOLICHHUS I PEIIEHUS 3a]]a4, BOZHUKAIOIUX B PEAIbHOM JKU3HHU.

I/I3Mepe}mﬂ MU BBIYMCJICHUA

. OnepupoBarh NPEACTABICHUSAMU O JUIMHE, IUIOMIAJAM KakK BenuyuHamu. [IpuMeHATbH
teopemy [ludaropa, popmMyinsl miomany, Npyu penieHud MHOTOIIATOBBIX 3aja4, B KOTOPBIX HE
BCE JAaHHBIC TPEACTABIICHBI SIBHO, a TPEOYIOT BBIYMCIEHHUN, OMEpUpOBaTH 0Oo0jiee MIUPOKUM
KOJTMYECTBOM (DOPMYN JUIMHBI, TUIOMIA[N, BBIYUCIATH XAPAKTEPUCTUKH KOMOHWHAIMA (UTyp
(OKpY>KHOCTE W MHOTOYTOJbHUKOB) BBIUHCISATH PACCTOSHUS MEXAYy (GUTYpaMH, MPUMEHSThH
TPUTOHOMETpPUYECKHE (OPMYJIBI Il BBIUMCICHUNW B 00Jiee CIOXKHBIX CIydasX, MPOBOJUTH
BBIYMCIICHHS] HA OCHOBE PAaBHOBEJIMKOCTH M PABHOCOCTABJIECHHOCTH;

. (dhopmynupoBaTh 33a4H Ha BRIYUCIICHUE JUTHH, TUIOMAEH U pemaTh ux.



B noBcenHeBHOI KU3HM U MIPU U3YYEHUH IPYTUX NPeIMETOB:

° MIPOBOJIUTH BHIYUCIICHUS HA MECTHOCTH,

° MPUMEHATh (OPMYJIBI TPU BBIYUCICHHUSAX B CMEXKHBIX YYEOHBIX IIpeAMETaxX, B
OKpYKaloIleH 1eMCTBUTEIHLHOCTH.

FCOMeTpI/I‘IeCKI/Ie MOCTPOCHUSA

o N306paxaTs reomeTpuieckie (pUrypsl o TEKCTOBOMY U CUMBOJIBHOMY OIHMCAHHUIO;

o CcBOOO/IHO ONEPUPOBATH UEPTEKHBIMU HHCTPYMEHTAMHU B HECTIOKHBIX CIIyYasiX,

o n300pakaThb THUIOBbBIE IJIOCKHE (GUTYpbl C IMOMOIIBI0 MPOCTEHUIINX KOMIIbIOTEPHBIX
UHCTPYMEHTOB.

B noBcegHeBHOIi ;KM3HM M PU U3YYeHHH JPYIUX NPeAMETOB:

o BBINOJIHATE MPOCTEHIINE MOCTPOEHHUS Ha MECTHOCTH, HEOOXOIUMBIE B pealbHOMN
KHU3HH,

o OLIEHUBATh pa3Mephl pealbHbIX 00BEKTOB OKPYKAIOIIEro MHUpA.

IIpeoOpazoBanus

o OmnepupoBarh MOHATHEM IpeoOpa3oBaHUsl MOMOOMWS, BIAAETh NMPUEMAMHU IOCTPOCHUS
Guryp ¢ MCHoap30BaHUEM MPEOOpa3OBaHMA MOJO0HS, TPUMEHSTH MTOJyYeHHBIC 3HAHUS U OIBIT
HOCTPOCHUN B CMEXKHBIX IIPEIMETAX U B PEANBbHBIX CUTYaLUAX OKPYKAIOLIEr0 MUPA;

o CTpOUTH (QUTypy, TNOAOOHYIO IAHHOH, IIOJIb30BaThCS CBOWCTBAMH MMOMOOUS  JUIS
000CHOBaHHUS CBOUCTB UTYD;

B noBcegHeBHOI :KM3HM M NIPU U3YYeHHH JPYIHX NPEAMETOB:

. IPUMEHSTH 1101001e JUIs TOCTPOEHUH U BBIYMCICHUH.

Hcropust MaTeMaTHKHU

. XapakTepu30oBaTh BKJIAJ BBIJAIOIIMXCS MAaTEMAaTUKOB B PAa3BUTHE MATEMAaTUKH M WHBIX
Hay4yHBIX o0acrel;

o MOHUMAaTh POJIb MaTEMATUKHU B pa3BUTUH Poccun.

MeToabl MATEMATHKH

o Hcnonp3ys  W3ydeHHbIE  METOMABI, MPOBOAWTH  JOKA3aTelIbCTBO,  BBITIOJHSITH
OTIPOBEPIKEHUE;

o BBIOMPATh U3yYCHHBIC METOIbl M UX KOMOMHAITUY IS PEIICHUS MAaTeMaTHUECKUX

3aj1ay;

L HUCITIOJB30BATH MaTEMATUYCCKUC 3HAHUSA JJIA OIIrCaHuA SaKOHOMepHOCTeﬁ B

OKPY’KaroIlle! IEHCTBUTEIBHOCTU U IPONU3BEIEHUSAX UCKYCCTBA;
. MIPUMEHATH IPOCTEHMIINE MPOrPAMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE

CHUCTEMBI ITPU PCHICHUH MaTEMAaTUUCCKUX 3a/1a4.



9 kJaacce

Yuenuk nayuumcsa (6azoewtii ypoeens):

I'eomeTpuueckune purypsi

. OmnepupoBath Ha 0a30BOM yPOBHE MOHATHIMH F€OMETPHUECKUX DUTYD;

o U3BJIIEKaTh WH(POPMALIUIO O TEOMETPUUECKUX (PUrypax, MPEeACTaBICHHYIO Ha YepTek,ax B
SIBHOM BU/IC;

. MPUMEHSATH ISl pEIICHUs 3a7ad reoMeTpuiecKkrue (PaKThl, €CIU YCIOBHS UX MPUMEHEHUS
3aJaHbl B IBHOH Qopme;

. pemaTth 3aJaud Ha HAXOXKJICHHE TE€OMETPHUECKHMX BEIMYMH 10 o0pa3laM Win
aIropuTMaMm.

B noBceqHeBHOM KU3HM U NIPH U3YYeHHUH APYTUX NPeIMETOB:

. UCIIOJIb30BaTh CBOWCTBA T'€OMETPUUYECKUX (Uryp [Uis pelieHHs THUIOBBIX 3ajad,
BO3HMKAIOIIHUX B CUTYyalUsX IOBCEIHEBHOM KU3HU, 3a]1a4 IPAKTUYECKOTO COJAEPKAHMUS.
OTHomIeHUs

. OnepupoBarh Ha 0a30BOM YpOBHE MOHSATHSIMHU: PABEHCTBO (UTYp, paBHBIE (UTYPHI,
PaBEHCTBO TPEYTrOJIbHUKOB, NapauIEIbHOCTh NPAMBIX, MEPHEHAUKYISIPHOCTh IMPSAMBIX, YIJIbI
MEXy NPSMBIMH, IEPIEHANKYIISIP, HAKIOHHAs, IPOEKIHS.

B noBcenHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX NPeIMETOB:

o WCII0JIb30BaTh OTHOILLEHUS Ul PELICHUS TPOCTEHIINX 3a/1a4, BO3ZHUKAIOIIUX B pPEAIbHOM
JKU3HHU.

HN3mepeHus u BbIYMCICHUS

. BrInonHATE U3MEpeHue JUIMH, pacCTOSIHUM, BEIMYMUH YTJIOB, C IIOMOIIbIO HHCTPYMEHTOB
JUTSL U3MEPEHUH JJIUH U YIJIOB;

. NPUMEHITh (OPMYINBI TMEpUMETpa, IJIOMEAAM U 00bEMa, IIIOMAIN MOBEPXHOCTU
OTJIENbHBIX MHOTOI'PAaHHUKOB IPY BBIUMCIEHMSIX, KOTJ]a BCE JaHHBIE UMEIOTCA B YCIIOBUHY;

. npuMeHsATh Teopemy Iludaropa, ©a3oBble TPUTOHOMETPUYECKHE COOTHOLICHMS ISt
BBIYMCIICHUS JJIMH, PACCTOSIHUM, IJTONIAZAEH B MPOCTEUIIINX CIydasiX.

B noBceaqHeBHOM KHU3HHU U IIPUA U3YYCHHUH APYIUX NPEAMETOB:

o BBIUHCIIATh PACCTOSIHUS HAa MECTHOCTH B CTAHJAPTHBIX CHUTyalMsX, IUIOUIaAHd B
NPOCTEHIINX CIyYasx, IPUMEHATh GOPMYIIbI B IPOCTEHUIIINX CUTYaLUAX B TOBCEIHEBHOM KU3HU.
I'eomeTpruyeckue nocrpoeHunst

. N300pakaTh TUNOBBIE IUIOCKUWE (GUIYyphl M (UTYPBl B MPOCTPAHCTBE OT PYKH MU C
MOMOIIbI0 HHCTPYMEHTOB.

B noBceqHeBHOM KU3HM U NIPH M3YYEHHUH JAPYTUX NPeIMETOB:



o BBINOJIHATE MPOCTEHINE MOCTPOCHHUS Ha MECTHOCTH, HEOOXOAMMBIE B peajbHOMN
KHU3HU.

I'eomeTpnueckne npeodpazoBaHus

o Crpouts urypy, CHMMETPHUHYIO JaHHOM (PUIype OTHOCUTEIIBHO OCH U TOUKH.

B noBceHeBHOM KU3HM M TIPM M3YYEHHHU APYTUX NPeIMETOB:

o pacro3HaBaTh JBH)KEHUE OOBEKTOB B OKPY’KaIOIIEM MHPE;

o pacro3HaBaTh CUMMETPHUYHBIE (PUTYpBI B OKPYKAIOIIEM MHpE.

BexkTopbl M KOOPAUHATHI HA IJIOCKOCTH

o OnepupoBarb Ha 0a30BOM YypOBHE MOHATHSAMU BEKTOp, CyMMa BEKTOPOB,
IIPOM3BE/IEHUE BEKTOPA HA YNCIIO0, KOOPAUHATHI HA IIOCKOCTH;

o OIpeNeNIATh NPUOIMKEHHO KOOPIMHATHI TOUYKH IO €€ M300pakKeHUI0 Ha KOOPAWHATHOM
IJIOCKOCTH.

B noBceiHeBHOM KU3HM M TIPM U3Y4YE€HHH APYTUX NMPeJIMeTOB:

o HCIOJIb30BaTh BEKTOPbI Ul PELIEHUs MPOCTEWIIMX 3ajady Ha ONpPEJEIIEHUE CKOpPOCTU
OTHOCHUTEJIBHOTO JIBU)KECHUS.

HcTopust MaTeMaTnuKH

o OnuceiBaTh OTHENbHBIC BBIAAIONIUECS pPE3YJIbTaThl, MOJYYEHHbIE B XOJE pPa3BUTHS

MaTEMATUKH KAaK HAYKH,

o 3HATh MIPUMEPHI MAaTEMaTHUYECKUX OTKPBITHI U UX aBTOPOB, B CBSI3U C OTEUECTBEHHOMN
u BCEMHUPHOU UCTOPUEN;
o MMOHUMATh POJIb MATEMATUKH B pa3BUTUU Poccum.

MeTtoabl MaTEMATHKH

. BreiOupate mOAXONANIMA HM3YyYEHHBIM METOA JJs pPElIeHUS HW3YYCHHBIX THIIOB
MaTEMAaTUYCCKUX 3a/a4,

. [IpuBoguTe  mpuUMEphl  MaTEMAaTUYECKUX  3aKOHOMEPHOCTEW B  OKpyXKarouiei
HGﬁCTBHTGHBHOCTH " IPOU3BCACHUAX UCKYCCTBA.

Yuenux nonyuum eo3zmorcnocmo nayuumoca (nogvliuieHHblil yposens):

I'eomerpnueckue Gpurypsl

° MPUMEHSTHh FreOMeTpHUUecKHe (DaKkThl AJIs peleHus 3a1a4, B TOM YHCIe, PEANoIaralonmx
HECKOJIbKO LIaroB pelIeHus;

] (GbopMynpoBaTh B MPOCTEHIINX CIIydasix CBOWCTBA U MPU3HAKU QUTYD;

L AO0Ka3bIBATh TCOMETPUUCCKUE YTBEPIKIACHU,

B noBcetHeBHOM KU3HM M IPH M3YYCHHUHU APYTUX NPEIMETOB:



. WCIIOJIb30BaTh CBOMCTBA T€OMETPUUYECKUX (DUTYp NS pelIeHus 3aaad MPaKTHIECKOTO
XapakTepa M 3a/1a4 U3 CMEKHBIX JUCIUILTUH.

OTHomeHust

o XapaKTepU30BaTh B3aMMHOE PACIOJIO0KEHHUE JIBYX OKPYKHOCTEH.

B noBcenHeBHOM KU3HM U MPU U3YYEHUU JAPYTUX NPeIMETOB:

o MCIOJIb30BaTh OTHOIICHUS I PEIICHUs 3a/]a4, BO3HUKAIOIIUX B PEAIbHOM JKU3HHU.
HN3mepeHus u BbIYMCICHUS

o OnepupoBarh NPEACTABICHUAMU O JJIMHE, IUIOMIAAH, OOBEME KaK BeIMYMHAMHU.
[Tpumensite Teopemy Ilucdaropa, Gopmynsl miuomaman, 00bEMa MPH PEIHICHAH MHOTOIIATOBBIX
3aJa4, B KOTOPBIX HE BCE JaHHBIC MPEICTABJICHBI SBHO, a TPEOYIOT BHIYMCICHUH, ONEPUPOBATH
0oJsiee MUPOKUM KOIHUECTBOM (HOPMYIT UTHHBI, IIOUIAANU, 00bEMA, BEIYUCIIATH XapaKTEPUCTHKU
KoMOWHaImii (uryp (OKPY)KHOCTEH W MHOTOYTOJIBHHKOB) BBIYHCIISATH PACCTOSHUS MEXKTY
burypamu, MpuMEHSATH TPUTOHOMETPUYECKHE (OPMYIBI JIJIs BBIYMCICHUN B 00JI€€ CIIOKHBIX
CIIy4asiX, IPOBOJUTH BBIUMCIICHUS] HA OCHOBE PABHOBEIMKOCTH U PABHOCOCTABIICHHOCTH;

. MIPOBOJIUTH MPOCTHIEC BHIYUCICHUS HA O0BEMHBIX TeNax;

. (dhopMyIIMpPOBATh 3a/1a4¥ HA BEIYMCIICHHUE JUTHH, TUTOIIAIeH M 00bEMOB U peliaTh UX.

B noBcenHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

. MIPOBOJIUTH BHIYUCIICHUSI HA MECTHOCTH;

o OPUMEHITh (QOpPMYJIbl TPH BBIYUCIECHUSX B CMEXKHBIX YUeOHBIX TMpeaMeTax, B
OKPYKaIOIIEH IECTBUTEIBHOCTH.

I'eomeTpryeckue NocTpoeHus

. N300paxaTs reomeTpuueckre GUrypsl o TEKCTOBOMY U CUMBOJIBHOMY OIMCAHMIO;
o CcBOOO/IHO ONEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMH B HECIIOKHBIX CIIydasiX,
. BBIIIOJIHATL IIOCTPOCHUS TPEYTOJBHUKOB, IMIPUMEHATH OTIEIbHBIE METOABI IOCTPOCHUI

UUPKYJIEM U JIMHEHKOW W MPOBOJIUTH MPOCTEUIIINE UCCIEAOBAHUS YHUCIIA PEIICHUH;
. n300pakaTh TUIIOBBIE TUIOCKHE (UTYpHI U OOBEMHBIE Tella C MOMOIIBI0 MPOCTEUIINX
KOMITHIOTEPHBIX HHCTPYMEHTOB.

B noBcerHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEIMETOB:

o BBITNIOJIHATH NPOCTEUIINE MOCTPOCHHUS HAa MECTHOCTH, HEOOXOAMMBIE B peallbHOMN
KHU3HH,
o OLIEHHUBATh pa3Mepbl pealbHbIX 00BEKTOB OKPYKAIOIIET0 MUPA.

IIpeoOpa3oBanus



o OnepupoBaTh MOHATHEM [ABIKEHUS, BIAAETh MpHEMaMH TOCTpOoeHUs Quryp c
MCIIOJIb30BAHUEM JIBHYKEHUH, IPUMEHATH IIOJyYE€HHBIE 3HAHUS M ONBIT IIOCTPOECHUN B CMEKHBIX
IIPEAMETAX U B PEAIbHBIX CUTYALMIX OKPYKAIOIIETO MUPa;

) MPUMEHATHh CBOMCTBA JBWXCHUH IS MPOBEICHUS MPOCTEHIIMX OOOCHOBAaHHMA CBOWMCTB
buryp.

B noBceHeBHOM KU3HM M TIPM M3Y4YE€HHH APYTUX NPeJIMETOB:

. IIPUMEHATHh CBOMCTBA JABUKCHUM U1 IOCTPOEHUN U BBIYUCICHUN.

BexkTOopbl M1 KOOPAUHATHI HA IJIOCKOCTH

. OnepupoBaTh MOHATUSIMH BEKTOP, CyMMa, Pa3HOCTb BEKTOPOB, IPOU3BEIECHUE BEKTOpA
Ha YHCJIO, Yrojl MEXIy BEKTOpaMH, CKaJSIPHOE IPOMU3BEICHHE BEKTOPOB, KOOpAMHATBHI Ha
IUIOCKOCTH, KOOPJIMHATBI BEKTOPA;

o BBINOJIHATE JICHCTBUS HaJl BEKTOpPaMu (CIO0KEHUE, BBIUMTAHHME, YMHOXKEHHUE Ha YHUCIIO),
BBIUNCIIATh CKAJISIPHOE IPOU3BEACHUE, OINPENEIATh B IMPOCTEHUINNX CIy4asX yroyl MexXny
BEKTOPAaMH, BBIIIOJIHATh PA3JI0KEHHE BEKTOPA HA COCTABIIOIIME, IPHUMEHATH IIOJy4YECHHBIE
3HaHUS B (U3UKE, TOJIB30BATHCSA (HOPMYJOH BBIYMCICHUS PACCTOSIHUS MEXIYy TOUYKAMHU I10
U3BECTHBIM KOOPJMHATAM, UCIIOJIb30BATh YpaBHEHUs QUTYp [Tl pellieHus 3a/1a4;

o IPUMEHITh BEKTOPbl W KOOPAMHATHI ISl pEUIEHMs] TeOMETPUYECKHX 3aJady Ha
BBIUNCJICHHUE JUIMH, YIJIOB.

B noBceHeBHOM KU3HHM M NIPH M3YYCHHH APYTUX NPEIMETOB:

o UCIOJb30BaTh IOHATHS BEKTOPOB M KOOPJAMHAT MJIs pelleHus 3anad o (u3MKe,
reorpauu U APYruM y4eOHBIM MPEeIMETaAM.

Hcropusi MaTeMaTHKHU

o XapakTepru30BaTh BKJIAJ BBIAAIOIIMXCS MATEMAaTUKOB B Pa3BUTHE MaTEMAaTHUKH M HMHBIX
Hay4yHBIX o0acrel;

o MMOHUMATh POJIb MaTEMaTUKU B pa3BuTuu Poccun.

®opmupoBanue HKT-komnerenTHocTH Yy4amuxcss KoMMyHMKanMss M conMajJbHOE

B3aMMO/elcTBHE BBITyCKHUK HAYYUTCS:

o BBICTYIIATh C ayJMO-BUJIE€0 MOJAECPKKOM, BKIIIOUasi BBICTYIUIEHUE MEepea JUCTaHIIMOHHON
ayIUTOPUEH;
. ydyacTBOBaTh B  OOCyxkieHuu (ayauo-Buzueo  (GopyM, TEKCTOBBIH  QopyMm) cC

HCIIOJIb30BaHHEM BO3MOXKHOCTEM I/IHTCpHCTa;
L4 HCIIOJIB30BaATh BO3MOXXHOCTHU 3J'IeKTp0HHOfI IIOYTHI JJIA I/IH(I)OpMaL[I/IOHHOFO 06MeHa;

. BECTH JINYHBINA JHEBHUK (0JI0T) ¢ UCIOJIB30BaHNEM BOo3MOkHOCTel HTepHeTa;



o OCYIIECTBIATH 00pa3oBaTelIbHOE B3aUMOJICHCTBHE B HMH()OPMAIIMOHHOM IPOCTPAHCTBE
0o0pa3oBaTeNbHOTO  yupexJaeHus (MoJdydeHHWe ¢ BBINOJIHEHHME 3a/JaHui, MOJydyeHue
KOMMEHTapUeEB, COBEPIICHCTBOBAHNE CBOEH paboThl, (popMupoBaHue MOPTQOIHO)
. co0noAaTh HOPMBI MH(POPMAIMOHHON KYJIbTYpBl, STUKM M I[IpaBa; C YBaXXECHUEM
OTHOCHUTHCS K YaCTHOM MH(pOpMaK U HHOOPMAIIHOHHBIM TpaBaM JPYTUX JIOCH.

Bbll’lyCKHuK noJydunt 603MOHCHOCNTb HAYUYUMbCAL:

o 83aUMOO0EUCMB08AMb 6 COYUANbHBIX Ccemsax, pabomamv 6 cpynne HAd CcoobujeHuem
(6uKu),

o yuacmeoseamn 6 popymax 6 coOyuaIbHuvIX 00PAaA308amMenbHbIX CemAX

o 83aUMO0elCMB808amMb € NAPMHEPAMU C UCHONL30BAHUEM B03MOXNCHOCmel Hnmephema

(ueposoe u meampanbHoe 83aumMoOelicmaue).

IHouck u opranu3zanus XxpaHeHus HHGPOPMAUUM BbIyCKHUK HayYUTCS:

. WCIIONB30BaTh paslinyHble MpuéMbl TMoucka uHbopmanuu B HHTEepHETe, MONCKOBBLIE
CEPBHCHI, CTPOUTH 3aMPOCHI JIJIs MOMCKA MH(OPMALIMY U aHATTU3UPOBATh PE3yIbTaThl IOUCKA,

. WCIIOJIb30BaTh MPUEMBI TMOUCKAa HWH(OpPMAMA HA TEPCOHATHLHOM KOMITBIOTEpE, B
MH(GOPMAILIMOHHOHN CpeJie YUpEexkIAeHUS U B 00pa30BaTeIbHOM MPOCTPAHCTBE;

. UCIIOJIb30BaTh pa3nyHble OMOIMOTEUHbIE, B TOM YHCJE 3JIEKTPOHHBIC, KaTalOTU s
MOKCKAa HEOOXOAMMBIX KHHT;

. UCKaTh HMH(OpPMAIMIO B Pa3lWyHBIX 0a3aX MaHHBIX, CO3[aBaTh U 3amlOJHATH 0a3bl
JIAHHBIX, B YACTHOCTH MCIOJIb30BaTh Pa3JIMUHbIE ONPEACIUTENN;

. (dbopMupoBaTh COOCTBEHHOE HH(POPMAIIMOHHOE MMPOCTPAHCTBO: CO3/1aBaTh CUCTEMBI MAMOK
U pa3MellaTh B HUX HYXHblE HH(POpPMAIMOHHBIE MCTOYHHUKH, pa3Melniatb HH(popManui B
WHuTepHere.

Bbll’lyCKHuK noJjiydunt 603MOACHOCNIb HAYYUMbC AL,

. €030a8amv U 3aNOJHAMb PA3IUYHbIE ONPeOenUment,
. UCNONIBL306AMb PA3TUYHBLE NPUEMBL NOUCKA UHGOpMayuu 6 Unmepneme 8 xo0e yueOHol
oessmelbHOCmU.

AHanu3 uHopmMannu, MaTeMaTHdecKasi 00padoTKa JaAaHHBIX B HCCJIEI0OBAHUH

BBINTyCKHUK HAy4nTCSA:

° BBOJUTH PE3yIbTaThl U3MEPEHUN U Ipyrue Mu(poBbIe JaHHbIE A UX 00paboTKU, B TOM
YHCJI€ CTATUCTUYECKOM, U BU3YyaTU3alINH;

° MIPOBOJMTH SKCIIEPUMEHTHI M HCCIIEIOBAHUS B BUPTYAIbHBIX TAOOPATOPHSIX.

BblnyCKHuK noJjydun 603MOHCHOCNb HAYUYUMbCA.!



o npo8OOUMb eCMeCmBeHHO-HAYYHble U COYUANbHbIE USMEPEHUs, 6800UMb pe3)Ibmambl
usmepenuti u Opyeux Yu@dposvix OaHHLIX U 0Opabamvléams ux, 8 MOoM YUcie Crmamucmudecky u ¢
HOMOWBIO U3VATUSAYUU,

o AHATUZUPOBAMb Pe3VIbMamyl C80ell 0essmelbHOCMU U 3aMPAYUBAEMbIX PECYPCO8.
MopaeanpoBaHue U NPOEKTHPOBAHNE, yIIPpaBJieHUue BbimyCKHUK HayduTCs:

o MOJIETIUPOBATH C UCIIOJIb30BAHUEM BUPTYaJIbHBIX KOHCTPYKTOPOB;

o KOHCTPYHPOBATh U MOJIETUPOBATH C MCIOJB30BAHUEM MaTEpUaIbHBIX KOHCTPYKTOPOB C
KOMITBIOTEPHBIM YIIPaBICHUEM U OOPATHOM CBSI3bIO

o MOJIETTUPOBATH C UCIIOJIb30BAHUEM CPEJICTB IPOIPaMMHUPOBAHNUS;

o MIPOEKTUPOBATh U OPraHU30BBIBATh CBOIO MHIMBUIYaJIbHYIO U TPYIIIOBYIO JAEITEIbLHOCTb,
OpraHu30BbIBaTh CBOE BpeMs ¢ ucnosib3oBanueM UKT.

Buinycknuux nonyuum 603mMo#CHOCMb HAYYUMBCAL:

o NPOeKmupo8ams GUPMYAlbHble U peaibHble 00beKMbl U NPOYECccyvl, UCHONb308ANDb
cucmemul a8MOMAMU3UPOBAHHO20 NPOEKMUPOBAHUSL.

OcHOBBI y4eOHO-HCCIe0BATEIbCKON U IPOEKTHOM AeSITeJIbHOCTH

BbInyCcKHHUK HAy4YHUTCSA:

o IUIAHUPOBATh W BBIMOJHATH Y4eOHOE HCCIIEIOBAaHME M YUEOHBIH MPOEKT, HCIOIb3YS
o0opyoBaHue, MOJIENIN, METOIbI U IPUEMBI, aJIeKBaTHBIE UCCIIETyeMON IpobiieMe;

o BBIOMpATH U UCIIOJIB30BATh METO/IbI, PENIEBAHTHBIE pPacCMAaTPUBAEMON MpodiieMe;

. pacro3HaBaTh U CTAaBUTh BOIPOCHI, OTBETHI Ha KOTOPHIE MOTYT OBITh IMOJTYYEHBI MYyTEM
HAyYHOTO WCCIEJOBaHUsA, OTOMpaTh aJeKBaTHbIE METOJbl HCCIEAOBaHUA, (HOPMYIUPOBATH
BBITEKAIOIINE U3 UCCIIET0BAHUS BBIBObBI

. UCIONIb30BaTh TAaKHE €CTECTBEHHO-HAyYHbIE METOJAbl U MPHUEMBI, KaK HaOIIOJCHHE,
MOCTAaHOBKA TPOOJIEMBI, BBIJIBHKEHHE «XOPOIIECH THUIMOTE3bD», SKCIEPUMEHT, MOICIUPOBAHUE,
WCIIOJIb30BAHUE MATEMAaTHUYECKUX MOJIEei, TEeOpeTHYecKoe OOOCHOBaHUE, YCTAHOBJIICHUE
TpaHUIl TPUMEHUMOCTH MOJEIN/TeOpUH;

. SICHO, JIOTHYHO W TOYHO WU3JIaraTh CBOIO TOYKY 3pPEHMs, HCIOJIb30BATh SI3bIKOBHIE
CpEeICTBA, aJIeKBaTHHIE 00CYX)IaeMoi mpobieme;

. oTnnyaTh (aKThl OT CYXIACHUN, MHEHUHW U OILIEHOK, KPUTHYECKHM OTHOCUTHCA K
CYXKJICHUSIM, MHEHUSIM, OLICHKaM, PEKOHCTPYHUPOBAaTh UX OCHOBAHHSI;

. BHJIETh M KOMMEHTHPOBATHh CBSI3b HAYYHOTO 3HAHUS W IIEHHOCTHBIX YCTAHOBOK,
MOPAJIbHBIX CYXACHUH NPU MOJYyYEHUHU, PACIPOCTPAHEHUU U IPUMEHEHUU HAYYHOTO 3HAHMUS.

BblnyCKHuK noJjydun 603MOHCHOCNb HAYUYUMbCA.!



o CAMOCMOAMENbHO 3a0YMbl8AMb, NIAHUPOBAMb U 6bINOJHAMYL YueOHOe ucciedosauue,
VUeOHblU U COYUANbHBIU NPOEKN,;

o UCNOIb308aMb 002A0KY, 03apeHUe, UHMYUYUIO,

. UCNONb306aMb  MAKUe  eCmecmeeHHO-HAYUHble — Memoobl U Npuémvl,  Kak
abcmpazuposanue om HNPUBXOOAWUX GAKMOpos, Npo8epKa HA COBMECMUMOCMb C OpYeUMU
uU3BeCMHbIMU hakmamu,

o YeneHanpasieHHo U OCO3HAHHO pA36UBAMb C8OU KOMMYHUKAMUBHbIE CHOCOOHOCMU,
0Cc6aU8amMb HOBbLE AZLIKOGLLE CPEOCMEA;

o 0CO3HABAMb CBOI0 OMBENCMEEHHOCMb 3d O00CMOBEPHOCMb NOJVYEHHbIX 3HAHUL, 34
Kauyecmeo 8bINOJIHEHHO20 NPOEKma.

CTparerusi CMbICJIOBOI0 YTEeHHsI U Pad0Ta C TEKCTOM

Pabora ¢ TekcToM: nmouck HHGpOPMAIUM M NOHUMAHUE POYNUTAHHOTO

BbinmyckHUK HayduTCs:

. OPHUEHTHUPOBATLCA B COACPKAHUM TEKCTA Y [IOHUMATh €TI0 LIEJIOCTHBIM CMBICT
. OIIPENIENIATh TTIaBHYIO TEMY, OOLIYIO 1I€Ib MJIM Ha3HAYEHHUE TEKCTA;
. BBIOMPATh M3 TEKCTAa WM MPUAYMATh 3arojOBOK, COOTBETCTBYIOUIMH COJEPKAHHIO U

00I11eMy CMBICITY TEKCTa;

o (bopMyIHPOBATH TE3HC, BRIPAKAIOIINNA OOIINNA CMBICI TEKCTA;

o IIPEIBOCXMILATh COJEPKaHUE MPEIMETHOIO IJJaHa TEKCTa IO 3arojoBKy U C ONOpOW Ha
IIPEABIYIIHAN OIIBIT;

o OOBSACHATH MOPSAOK YaCTEH/MHCTPYKIIMM, COJIEPIKAINXCS B TEKCTE;

o COIIOCTABJIATh OCHOBHBIE TEKCTOBBIE M BHETEKCTOBbIE KOMIIOHEHTBI: OOHApyXHUBaTh
COOTBETCTBUE MEXJly 4YaCThIO TEKCTa M €ro oOmel wujaeeid, cpopMyIupOBaHHON BOMPOCOM,
0OBSICHATh Ha3HAUEHHE KapThl, PUCYHKA, OSCHAThH YAaCTH IpaduKa UM TaOIUIbI U T. 1.;

. HaxXOJUTh B TE€KCTe TpeOyemyro MH(popMaluio (IpoberaTh TEKCT ria3aMH, ONpPEeNsTh
€ro OCHOBHBIE 3JIEMEHTBI, COMOCTABIATh (POPMBI BBIpaXKEHUs HH(OPMAIMU B 3alIpoce U B CaMOM
TEKCTE, yCTaHABINBATh, SIBJISIOTCS JIM OHU TOXKJIECTBEHHBIMU UM CUHOHUMUYECKUMH, HAXOINUTh
HEOOXOUMYIO €IUHUIY HH(OPMALIUU B TEKCTE);

o pemaTth y4eOHO-IIO3HABATENIbHbBIE U YUeOHO-TIPAaKTHUECKUE 3aJjauH, TPEOYIOIIHe MOJTHOTO
U KPUTHYECKOTO TTOHUMaHUS TEKCTa:

o OTIpe/IeNIsATh Ha3HAUEHHE Pa3HBIX BUJ0B TEKCTOB;

. CTaBUTh Tepea co0oil 1enb UYTeHMs, HamNpaBiss BHUMAHHE Ha MOJE3HYIO B JaHHBIH
MOMEHT UH(OPMAITHIO;

° pa3jiniaTb TEMbI U IOATEMBI CIICHIUAJIBHOTO TCKCTA,



° BBLACIATD INNTAaBHYIO U I/I36I>ITO‘-IHyIO I/IH(I)OpMaI_[I/IIO;

o MIPOTHO3UPOBATH MOCIEIOBATEILHOCTh U3JI0KECHUS UIEH TEKCTa;

o COIIOCTABJIATH Pa3HbIe TOYKU 3PCHHSI U Pa3HbIE MUCTOYHUKH WH(POPMAIUU IO 3aTaHHON
TEME;

o BBITIOJTHSTH CMBICIIOBOE CBEPTHIBAHKE BBIJCIICHHBIX (DAKTOB U MBICIICH;

. (dbopMUpOBAaTh HAa OCHOBE TEKCTa CUCTEMY apryMEHTOB (JIOBOJIOB) Jisi OOOCHOBAHHS

ONpeAcIEHHON TO3ULINU.

Buinyckuux nonyuum 603Mo#CHOCMb HAYYUMBCL:

. AHATUZUPOBAMb USMEHEHUSI C80€20 IMOYUOHAILHO20 COCMOSIHUA 8 npoyecce 4meHus,
nOIyYeHUs U nepepabomru noay4eHHol UHpopmayuu u eé 0CMolCleHUs.

Pabora ¢ TekcToM: npeodpa3oBanue U MHTepHpeTanus uHGopMauum BoImyCKHUK HAyYUTCS:
o CTPYKTYpUPOBATh TEKCT, UCTIIOIb3YsI HyMEpAaIlHIO CTPAHUL, CIIUCKHU, CCHUIKH, OTJIABIICHUS;
MIPOBOJIUTH MTPOBEPKY MPABOINUCAHUS; UCTIOJIH30BATh B TEKCTE TAOIHUIII, N300pasKECHHUS;

o peoOpa3oBbIBaTh TEKCT, HCIOJB3YS HOBBIE (OPMBI MpEACTaBICHUS HH(DOpPMALINU:
dbopmyiel, TpaduKH, TUArpamMmbl, TAOMUIBI (B TOM YHCIE IWHAMHU-YECKUE, JJICKTPOHHBIC, B

YaCTHOCTU B HNPAKTHYCCKHUX 3a11aqax), NepexXoauTb OT OJHOIO MNPCACTABICHUSA IOaHHBIX K

Apyromy,

o MHTEPIPETUPOBATH TEKCT:

. CpaBHUBATh M NPOTHBOIOCTABIIATH 3aKIIOYEHHYI0 B TEKCTE WH(POPMAIHMIO Pa3HOTO
XapakTepa;

. 0oOHapyXUBaTh B TEKCTE JJOBOJbI B ITOITBEPK/IEHUE BBIIBUHYTHIX TE€3HCOB;

o JIeJ1aTh BBIBOJIBI U3 CPOPMYIMPOBAHHBIX IOCHUIOK;

. BBIBOJUTH 3aKJIFOYEHUE O HAMEPEHUHN aBTOPA WM ITIaBHOM MBICIIU TEKCTA.

Buinycknux noayuum 603MOo}CHOCHb HAYYUMbCAL:

° BbIABJIAMb UMNIAUYUMH) IO MH¢OPMGZ¢MIO mekcma HA OCHoO6¢€e conocmaeilerHuA
UNTIOCMPAMUEHO20  Mamepuana ¢ uHgopmayuei  mekcma,  aHamu3a  noomexcma
(UCNONIL30BAHHBIX A3LIKOBBIX CPEOCME U CIPYKMYPbl MEeKCma).

Pabora ¢ TekcTomM: oneHKka HHPOPMALHMH

BrinmyckHuK Haydures:

L4 OTKJIMKAThCS Ha COACPKAHNUEC TCKCTA:

L4 CBA3bIBATb I/IH(I)OpMaI_[I/IIO, O6Hap}I)KCHHyIO B TCKCTC, CO 3HAHUAMH U3 [JpYIrux
HNCTOYHUKOB,

L4 OLCHUBATL YTBCPIKACHUA, CACIAHHBIC B TCKCTC, UCXOAA U3 CBOUX HpCZ[CTaBJ'IeHI/Iﬁ (o)

MHpE;



o HAaXOJUTh JIOBOJIbI B 3aIIUTY CBOCH TOUKH 3pEHUS;

o OTKJIUKAThCs Ha (OpMY TEKCTa: OILCHMBATh HE TOJIBKO COJEpKAHUE TEKCTa, HO U €ro
dopmy, a B [IeIOM — MaCTEPCTBO €T0 UCIIOJHEHUS;

o HAa OCHOBE WMEIOUIMXCS 3HAHWM, KU3HEHHOTO OIBITa IOJBEPrarb COMHEHUIO
JIOCTOBEPHOCTh HMMEIoIeiics HH(pOpMauy, OOHAPYXHBATh HEIOCTOBEPHOCTh MOIY4aeMOM
uH(opManuu, mpodessl B THGOPMALUU U HAXOAUTH ITyTH BOCIIOJHEHUS STHX IPOOEIIOB;

o B Iporiecce paboThI C OHUM WIJIM HECKOJIBKUMH NCTOYHUKAMU BBISBIATH COEPKALTYIOCS
B HUX IPOTHBOPEUHBYIO, KOH(IUKTHYIO HH(OPMAIIHIO;

o UCIIOJIB30BATh MOJYYEHHBI ONBIT BOCHPUATHA WH(POPMAIMOHHBIX OOBEKTOB JUIs
oOoraieHus: YyBCTBEHHOTO OIIbITA, BEICKA3bIBATh OLCHOYHBIE CY>KICHUS U CBOIO TOUKY 3PEHHS O
MOJIy4EHHOM COOOIICHUH (TIPOYUTAHHOM TEKCTE).

Bbll’lyCKHuK noydun 603MOAHCHOCNTIb HAYUYUMbCAL:

o KpUmu4ecku OmHoCUmsCsi K pekiamHol ungopmayuu,
o HAaxoo0ums cnocodbl NPOBEPKU NPOMUBOPEUBOL UHDOpMayULL,
o onpeodenams 00CMOBEPHYI0 UHDOPMAYUIO 6 CAyYde HAIUYUS NPOMUBOPEUUU-80U UIU

KOH@DIUKMHOU CUMYAYUU.

Coaep:xxanue Kypca
7 kaacc

I'eomeTpuyeckne (GhUryphbl

Durypsl B reoMeTpHU M B OKPYKaloLeM Mupe

['eomerpuueckast ¢urypa. DopMuUpoBaHME MpPEACTABICHUA O METANpPEIMETHOM IOHITUU
«purypany.

Touka, AMHMA, OTPE30K, MpsMas, Jyd, JOMaHas, IUIOCKOCTb, YroJl, OuccekTpuca yria U eé
CBOMCTBA, BHJIbI YIVIOB, MHOIOYIOJIbHUKHM, Kpyr. TpeyronbHuku. Beicota, MeauaHa,
OuccekTpuca, CpedHssl IMHUSA TPEeyrojibHUKa. PaBHOOEAPEHHBIN TpeyroibHUK, €ro CBOWCTBA U
IIPU3HAKU. PABHOCTOPOHHUI TPEYTOJIbHHUK.

IIpAMOYTONIBHBINM,  OCTPOYTOJIBHBIMA,  TYNOYTOJBHBIM  TPEYrOJbHUKW. BHemHue  yrisl
TpeyroyibHUKa. HepaBeHCTBO TPEYroJIbHUKA.

OKpyKXHOCTb, KPyT

OKpy’>KHOCTb, KpYT, UX JIEMEHTHI U CBOMCTBA; LIEHTPaJIbHbIC U BIUCAHHbIE yIuIbl. KacarenpHas u
ceKylasl K OKpy’KHOCTH, MX CBOMCTBA. B3auMHoe pacrionoxeHue npsMoil U OKpYKHOCTH, JIBYX

OKPY’KHOCTEH.

OTHOIICHUSA



PaBencTBo (puryp

CBoiicTBa paBHBIX TPEYroJbHUKOB. [Ipr3HaKky paBeHCTBA TPEYTOJIbHUKOB.

IlepnenauKyAsipHble NPSIMbIE

[Ipamoit  yrosn. Ilepnengukynsip k npsmoil. Hakionnas, mnpoekuus. CepeauHHbBINA

NEePIEeHIUKYIAP K oTpe3Ky. CBOMCTBA U MPU3HAKU MEPIEHIUKYISIPHOCTH.

H3MepeHnusi M1 BLIYHUCIECHHUS

Beanuunnsbl

[Tonstue Benuuunsbl. Jnuna. M3mepenune nnuuel. Enuaniel uaMepenus aiauHbel. BennunHa yria.
I'panycnas mepa yria.

HN3mepenus n BbIYMCICHUS

WNHCTpyMEHTBI [UIl M3MEPEHUN U IOCTPOCHMH; M3MEPEHHUE W BBIUHCICHHME YIJIOB, JJIUH
(paccrosiHUlA).

Paccrosinus

Paccrosiane mexy Toukamu. Paccrosiaue oT Touku 10 npsimoid. PaccrosiHue mexny gurypamu.
I'eomeTpuyeckue NocTpoeHU

['eomerpuueckre MOCTPOEHHSI JUId  WUIOCTpAllMM  CBOWCTB  T€OMETPUYECKHX  (UTryp.
WHCTpyMEHTBI I TOCTPOCHUM: LHPKYJb, JUHEHKA, YroidpHHUK. [Ipocreiimme nocrpoeHus
LHUPKYJEM U JUHEUKOW: MOCTPOEHHE OMCCEKTPUCHI yria, NMEpHEeHIUKYIsipa K IpsMOM, yria,
PaBHOI'O JTAHHOMY.

[TocTpoeHne TpEYroapHUKOB 110 TPEM CTOPOHAM, ABYM CTOPOHAM U YTy MEXKIY HUMH, CTOPOHE
U IBYM IPUJICKALIUM K HEH yriam.

[enenne oTpe3ka B JaHHOM OTHOIIEHUU.

JIeMEHTHI JOTMKHU

Ornpenenenne. YTBepxkaeHUS. AKCHOMBI U TeopeMbl. [lokazatenbcTBo. JlokazaTenbCcTBO OT

npotuBHOro. Teopema, oOpartHas manHoi. [Ipumep u KoHTpIIpUMED.

HcTopus MaTeMaTuKH

Ot 3emnienenus k reomerpun. [Tudarop u ero mkomna. danec, Apxumen. [InaTon u Apuctorens.

8 kiace

I'eomeTpuueckune bUurypbnl

MHOroyroJibHuUKu



MHOrOyronbHUK, €ro 3J€MEHThI U €ro CBOMCTBA. Pacrno3HaBaHne HEKOTOPBIX MHOTOYTOJIbHUKOB.
Breinykiibie u HEBBIITYKJIbIC MHOTOYTOJIbHUKH. [IpaBuibHBIE MHOT'OYTOJIbHUKHU.
Uerbipéxyronpuukn. [lapamnenorpamm, pomM0O, NPSMOYTOIBHUK, KBaapaT, Tpamerus,
paBHOOeApeHHas Tparnenus. CBOMCTBa U MPU3HAKU MapaljiesiorpaMma, pom0a, npsiMOyroJibHUKA,
KBaJpara.

OKpyKXHOCTDb, KPyT

Brnircannble ¥ OnMCaHHBIE OKPYKHOCTH JUJISL TPEYTOJIbHUKOB, YETBIPEXYTOJIBHUKOB, MPABUIIBHBIX

MHOTI'OYI'OJIbHUKOB.

OTtHowmeHus

IMapajiieqbHOCTH NPSIMBIX

[Tpr3Haku 1 CBOMCTBA MapaIeNIbHBIX MPSAMbIX. AKCMOMA napasuienbHocTh EBkiana.

Teopema Dareca.

IHonooue

[TponopuroHanbHble 0Tpe3kH, nogodue guryp. IlogoOHbie TpeyronbHukuU. [Ipu3naku nogodus.

Bzaumnoe pacCIIOJIOKCHUC HpﬂMOﬁ " OKPYKHOCTH, ABYX Opr>KHOCTeI‘/‘I.

HN3Mepenusi M BLIYUCIECHHUS

HN3mepenus u BbIYMCICHUS

WHCTpyMEeHTBl A7 M3MEpPeHMH M MOCTPOSHMH; H3MEpEeHHWEe U BBIYMCIEHHE YIJIOB, JUIMH
(paccrosiHuit), miomanei. TpuroHomerpuyeckue (YHKIHMH OCTPOrO yria B MPSIMOYTOJIbHOM
TpeyroiabHuke. Tpuronomerpuueckue ¢yHkuumu tynoro yrna. Teopema Ilucdaropa. Teopema

CHHYCOB. TeopeMa KOCUHYCOB.

I'eoMeTpHyecKHe Npeodpa3oBaHus

IIpeoGpa3oBanus
[TonsiTue npeodpazoBanus. [IpencraBieHne o MeTalpeAMETHOM OHATHH «IIPEOOpPa3OBaAHHE.

[ToxoOue.

HUcTopyuss MareMaTuKH

Ot 3emuenenusi k reomerpuu. I[ludarop m ero mkoma. Panec, Apxumen. Ilnaton wu
Apucrorens. [locTpoeHne npaBUIBHBIX MHOTOYroJbHUKOB. Tpuccekums yrina. Keagparypa
Kpyra. YaBoenue kyba. Mcropus uncna m. 3omoroe ceuenue. «Hawanma» Epkmupa. JI. Ditnep,
H.N. JIo6aueBckwmii. MicTopus msaToro mocrysara.

['eomeTpus u ucKyccTBO. ['eoMeTpruuecKkrie 3aKOHOMEPHOCTH OKPY’KaIOLIEro MUpA.



9 kiace

I'eomeTpuyeckne (GUryphbl

I'eomeTpuuyeckne purypsl B mpocTpancTBe (00bEMHBIE TeJIA)
MHororpanHHuK W €ro »jieMeHThl. Ha3BaHusS MHOTOTpaHHUKOB C DPAa3HBIM IOJOXKEHHEM U
KOJM4YecTBOM rpaHeil. llepBuuHble MpeAcTaBieHUs O MUpaMUJE, MapajulesienuIene, Mpu3Me,

cdepe, mape, MIIMHAPE, KOHYCE, UX dJIEMEHTAaX U MPOCTCHIIINX CBOHCTBAX.

HN3mepeHnsi M BLIYMCICHUS

Beanunnbl

[TonsiTie o TUIOMIATU TUTOCKOW Qurypel u e€ cBoiicTBax. M3mepenue miomanei. EauHUIBI
u3Mepenus 1iomanau. IlpencraBmenue o6 o0béMe M ero cBoicTBax. M3mepenue oOBEMA.
Enuauier n3mepeHus 00bEMOB.

HN3MepeHus U BLIYUCTICHUSA

V3mepeHne ¥ BBIUYMCIICHHE IUIOMAACH. TpuUroHOMeTpuueckne (QyHKIUHM OCTpOTO yIyia B
OPSIMOYTOJIBHOM TpPEYrojibHHUKE. TpuUroHomMeTpuueckre (QyHKIHH TYHoro yria. Beraucienue
3JIEMEHTOB TPEYTOJbHUKOB C HCIOJIb30BAHUEM TPUTOHOMETPUUYECKUX COOTHOLIEHUNH. POpMyIIbl
IUIONIAIM TPEYroJIbHUKa, TapajuieJiorpaMMa W €r0 YacTHBIX BHJIOB, (DOPMYJBI JUTHHBI
OKPYXKHOCTM W Iowmaau kpyra. CpaBHEHHE U BbIYMCIEHUE Iulouianeid. Teopema CHUHYCOB.
TeopeMa KOCUHYCOB.

I"'eomeTpuuyeckue npeoopa3ZoBaAHNA

JBuKeHust
OceBast W UEHTpajbHAs CUMMETPHUsS, TOBOPOT M TMapauieNbHbI mnepeHoc. KomOuHanmm

JBH>KSHUH Ha INIOCKOCTH M UX CBOMCTBA.

BekTopbl M KOOPJAMHATHI HA IJI0CKOCTH

BekTops!

[TonsiTHe BeKTOpa, NEHCTBUS HAJ BEKTOPAMH, UCIOJIb30BAHNUE BEKTOPOB B (PM3HKE, pa3IokKeHue
BEKTOpa Ha COCTABJIAIOLIUE, CKAIIIPHOE IIPOU3BEICHHUE.

Koopannarsl

OCHOBHBIE TIOHATHA, KOOPAMHATBI BEKTOPA, PACCTOSHHE MEXIy Toukamu. KoopauHarsl
CepeIMHbI OTpe3Ka. Y paBHEHUS QUTYP.

HpI/IMCHCHI/IC BCKTOPOB U KOOPAUHAT AJId PCIICHUA HpOCTCﬁMHX TCOMCTPHUICCKUX 3aaa4.

HUcTopyus MareMaTuKH




Ot 3emnenenus k reometpun. [Iudarop u ero mxona. Panec, Apxumen. [Inaton u Apucrorens.
ITocTpoeHne npaBUIBHBIX MHOTOYTOJIBHMKOB. Tpuccekuus yria. KBagparypa kpyra. Y iBoeHue
kyOa. Hcropus uucna n. 3omoroe ceuenue. «Hauana» EBknupma. JI Ditnep, H.W.JloGaueBckuid.
Hcropus nsaToro nocrynara.

I'eomerpus u uckycctBo. I'eoMeTpuyeckre 3aKOHOMEPHOCTH OKPYIKAIOIIEr0 MUpa.

ActpoHomus u reomerpus. Uto u kak y3Hanu AHakcarop, Dpatocer u Apucrtapx o pazMepax
Jlynsl, 3emnn u Conuua. Paccrosuus ot 3emiu 110 Jlynst u Connua. M3mMepenue paccTosiHust OT
3emiuu 10 Mapca.

Pons poccuiickux yueHbIX B pasButuu wmatematuku: JI. Dimep. H.U. JloGaveBckuid,
[1.J1.Ye6nmmen, C. KoBanesckas, A.H. Konmmoropos.

Maremaruka B paszButuu Poccunm: Ilerp I, mkosia mMaremMarMdecKux M HaBUTAUKHUX HAyK,

pa3Butue poccuiickoro ¢uora, A.H. KpeuoB. Kocmuueckas mporpamma u M.B. Kenapimr..



KanennapHo-remaTnyeckoe NJIaHUPOBaHMe 10 FeoMeTpHH 7-9 Kiacchl

No Tema ypoka Kou- XapakTepucThKa JIeITEIbHOCTH YUAIIUXCS
(Tun ypoka) BO
4acoB
I'eomerpus 7 knacc. (35 Hegeab nmo 2 yaca) 70 yacon
1 | HayajibHble reoMeTpUYecKHe CBeIeHH s 12 OOBACHATD, UTO TAKOE OTPE30K, JIy4, YroJl, Kakue (GUrypsl

I'eomerpuueckas gurypa. PopMupOBaHUE MPEACTABICHUN O 1 Ha3bIBAIOTCSl PABHBIMU, KaK CPABHUBAIOTCS U U3MEPSIOTCS OTPE3KU U
MeTanpeIMETHOM NOHITHH «purypa». Ot 3emieaenus K YTJIbI, YTO TAKOE IPaayc U IrpajlyCHas Mepa yria, Kakou yroiu
TE€OMETPHH. Ha3bIBAETCSI IPSAMBIM, TYIBIM, OCTPBIM, Pa3BEPHYTHIM, UTO TAKOE
Touxka. JIunus. [psimast u oTpe3ok. 1 cepeauHa OTpe3ka U OMcCceKTpuca yria, Kakue yriibl Ha3bIBAIOTCS
Jly4 u yrou. 1 CMEXHBIMU U KaKue€ BEPTUKAJIbHBIMU; (OPMYIUPOBATH U
CpaBHeHme OTpe3KoB U yriioB. buccekTpuca yria. Pemenue 3amau. 1 000CHOBBIBaTh YTBEPKJICHUS O CBOMCTBAX CMEXHBIX M BEPTUKAJIbHBIX

YIJI0B; OOBSICHSTH, KAKUE MPSAMBIE HA3bIBAIOTCS NIEPIIEHIUKYISPHBIMU;
[Tonstue Benuuunel. J[nuna otpeska. EquHuib namepenus JUIMHBL. 1 (OPMYIMPOBATH H 0GOCHOBBIBATH YTBEPIKIEHHE O CBOHCTBE IBYX
VsMepeHHe IVIMHbI OTPe3KoB. MHCTPYMEHTEI 11 H3MEPEHNH. NPSMBIX, TIEPIICHINKYISIPHBIX K TPEThEH; H300pa)xaTh U paclio3HaBaTh
I'panycuas mepa yrita. sMepeHue yrios. EVHCCGKTpHca yrna. 1| ykasannsie npocreiimue burypsi Ha uepTexax; pemath 3a1aun,
Bunbl yrinos. IHCTpYMEHTbI JUIS H3SMEPEHHH. CBSI3aHHBIE C STUMHM MPOCTENIIMME (QUrypamMu
N3mepenne oTpe3koB U yrioB. IHCTpYMEHTBI JUIsl U3MEpPEHUN 1
yIJI0B HA MECTHOCTH.
CMexHbIE U BEPTUKAJIbHBIE YTJIbL. 1
CMexHble 1 BEpTUKAJIbHBIE YIibl. Pemenne 3anad. 1
[lepnennukynspHeie npsimele. [locTpoeHne npsiMbIX YTI0B Ha 1
MECTHOCTH.
Pemenne 3amad no reme «HavganbHbple reOMETPUYECKUE CBEICHUS. 1
Ot 3emnenienust K reOMETPHUH.
Kontponbnas padora Ne 1 mo teme «HauanbHble TeOMETpUYECKHE 1
CBEACHUS

2 TpeyroabHuku 17 OOBbsCHATD, Kakasi pUrypa Ha3bIBaeTcs TPEYroJIbHUKOM, YTO TaKOE
TpeyronbHUK, €ro 3J1eMeHThI. BUuibl TpeyroinsHUKOB. PaBeHCTBO 1 BEPLLIHUHBI, CTOPOHBI, YIJIBI U IIEPUMETP TPEYTOJIbHUKA, KAKOH
¢uryp. CBoiicTBa paBHBIX TPEYTOJIbHUKOB. TPEYroJIbHUK Ha3bIBACTCSI paBHOOEPEHHBIM U KaKOU
[IepBbIit mpU3HAK paBEeHCTBA TPEYTOJIbHUKOB. 1 PaBHOCTOPOHHUM, KaKu€ TPEYroJIbHUKHU Ha3bIBAlOTCS PABHBIMU;
v n300paxkaTh U Paclio3HaBaTh HA YEPTEKax TPEYTrOJbHUKH U UX

IlepBblii mpU3HAK PaBEHCTBA TPEYTOJIbHUKOB. 1 .

AJIEMEHTHI; POPMYIUPOBATH U JOKA3bIBATh TEOPEMBI O IIPU3HAKAX
Menunanbl TpeyronbHUKA. BUCCEKTPHUCHI TPEYTONbHUKA. 1 paBEHCTBA TPEYTOJbHUKOB; OOBSACHATh, UTO HAa3bIBAETCS
MeiManbl TPEYTOJIbHUKA. BHCCEKTPHCHI TPEYTOILHHKA. 1 NEPEH/MKYIAPOM, NPOBEAEHHBIM 3 IAHHOH TOUKH K JIaHHOH




[TepnienanKymsip K npsiMoii. BEICOTBI TpeyroibHUKA.

psMOit; (hOPMYITUPOBATH U IOKA3bIBATh TEOPEMY O MEPIICHIUKYIISIPE K
MPSIMOM; OOBSCHSATE, KAKUE OTPE3KH HA3BIBAIOTCS MEIHAHOM,

PaBHOOEIpEHHBIN TPEYTOIBHUK, €T0 CBOMCTBA. PaBHOCTOPOHHMIA 1 . N

TPEeYTOTBHHK. OUCCEKTPUCON U BBICOTOM TPEYTO/IbHIKA,; (bopMynupoBaTh U

BTOpOH [PH3HAK PABCHCTEA TPCYTONBHHKOE, 1 JIOKa3bIBaTh TEOPEMBI O CBOMCTBAX PAaBHOOEPEHHOTO TPEYTOIbHHKA,
pelaTh 3aJa4u, CBSI3aHHbIE C IPU3HAKAMU PAaBEHCTBA TPEYTOJbHUKOB

Bropoii npu3Hak paBeHCTBA TPEYTrOJILHUKOB. 1 ¥ CBOMCTBaMHU paBHOOEAPEHHOTO TPEYTOJIbHUKA; (POPMYITHPOBATH

Tpetwnii npu3HaK paBeHCTBA TPEYTOJILHUKOB. 1 olpeielIeHue OKPYKHOCTH; OOBSACHSATD, UTO TAKOE LIEHTP, painyc,
XOpJla ¥ JJUaMeTp OKPYKHOCTH; PeIIaTh MPOCTEHINeE 3a/1a4H Ha

Pemenne 3a1a4 10 Teme «TpeyronbHuK». 1 HOCTpOEHUE (IIOCTPOEHUE yIila, PABHOTO JaHHOMY, [IOCTPOECHUE

Pemenue 3anau no reme «TpeyroiabHUKY. 1 OUCCEKTPUCHI YIIIa, TOCTPOCHUE NMEPIECHINKYIISIPHBIX MPSMBIX,

OKDYKHOCTS, KDYT, HX S7EMEHTBL, 1 [IOCTPOCHUE CEPEIUHBI OTPE3KA) U (?'ionee CJIO’KHBIE 3aJ1auH, }

VHCTPYMEHTEI JUTSl IOCTPOSHHI: THPKYTh, THHEHKA, YTOTHHHK. UCTIOJB3YIOUINE YKa3aHHBIE MPOCTEHIINE; COTIOCTABIISATH IMOTyUYESHHBIN

TIpocTeiiiiie MOCTPOCHHS IMPKYIEM H THHEHKOM, pe3yibTaT C YCIOBHEM 3aJlaui; AaHAIU3UPOBATh BO3MOXKHbIE CIy4an

Pemienue 3a1a4 Ha IOCTPOEHUE: JIENIEHUE OTPE3Ka MOIMOJIAM.

Pemenue 3a1a4 Ha MOCTPOEHUE: TOCTPOEHUE OMCCEKTPUCHI yTJIa, 1

TPUCEKLIUS yIJIa.

Pemenue 3a1a4 Ha MOCTpPOEHUE: TIOCTPOEHUE yIila, paBHOTO 1

JAHHOMY; ITOCTPOEHHE MEepIEeHANKYIsIpa K npsiMoi. ['eomeTpus u

UCKYCCTBO. | 'eoMeTpruyecKre 3aKOHOMEPHOCTH OKPYKAIOILIEro MUpa

Pemenue 3anau no reme «TpeyroiabHUKY. 1

Konrtponsnas padora Ne 2 o teme «TpeyronbHUK» 1

IMapaneabHble NpAMbIE 13 DopMyIHpOBaTh ONPENEICHUE MAPAIIEIbHBIX MPSIMBIX; OOBICHSTD C

B3anMHOE PACTIONOKCHHE ABYX MPAMBIX Ha MITOCKOCTH. 1 MOMOLLBIO PHCYHKA, KAKHE YIIIEL, 00pa30BaHHbIE NP MEPECEUEHUN

Onpe/ieente MaAPATIeTbHBIX IPAMBIX. BH/IB! YTIOB U JIBYX MPSIMBIX CEKYIIEH, HA3bIBAIOTCS HAKPECT JISKAITMMHU, KaKne

[TePECEUCHHH IBYX TIPSMBIX CEKYIICH. OJIHOCTOPOHHUMHM U KaKHU€ COOTBETCTBEHHBIMU; (POPMYIUPOBATH U

TIpH3HAKH TApANIETHHOCTH ABYX TIPAMBIX. 1 JTOKa3bIBaTh TEOPEMBI, BBIPAYKAIOIINE TIPU3HAKH TTAPATUIETHHOCTH JBYX
HPSMBIX; OOBSICHATB, YTO TAKOE aKCHOMBI T€OMETPHH U KaKue

IIpu3sHakyu napamiebHOCTH JIBYX TPAMBIX. 1 aKCHOMBI Y€ HCIOJIb30BAINCH paHee; (pOpMyIHpOBaTh AKCHOMY

TIpy3HAKK aPaLIEIbHOCTH IBYX PAMBIX. 1 napajieNIbHBIX MPSAMBIX U BBIBOAUTH CIIEACTBUS U3 HEE;
(bopMyIHpOBATh M TOKAa3bIBATh TEOPEMBI O CBOMCTBAX MapalIeIIbHBIX

AKCHOMBI FeOMeTpUHU. AKCHOMa NapajlieNIbHBIX NpsAMbIX EBKIHIA. 1 TIPSIMBIX, OGPATHBIE TEOPEMAM O MPH3HAKAX TTAPATTETHHOCTH,

«Hauanay Epxnnna. CBSI3aHHBIX C HAKPECT JISKAIIMMHU, COOTCTBEHHBIMH 1

AKCHOMa NapaiUIeNLHEIX MPAMBIX EBkimina. CrencTsnd us 1 OJIHOCTOPOHHUMH YIJIaMH, B CBS3H C 3TUM OOBSCHATH, YTO TAKOE

AKCHOMBI apaJUIENbHEIX MPAMEIX. HcTopus nsiToro nmocrysnara. YCITOBHE H 3aK/TIOUCHIE TEOPEMBI, KAKAS TEOPEMA HA3BIBACTCS

ColicTBa NapajUIebHBIX MPAMBIX. 1 00paTHOM MO OTHOILIEHHIO K JAaHHOM Teopeme; OOBSICHSTD, B UM

CBoiicTBa napayienbHbIX MPSIMBIX. 1 3aKJIF0YAeTCs] METO/] I0Ka3aTeNIbCTBA OT IPOTUBHOIO: (POPMYIMPOBATH




CaoiicTBa napamienbHbIX NpsAMbIX. [IpakTuueckue criocoObl 1 U JI0Ka3bIBaTh TEOPEMBI 00 yriiax ¢ COOTBETCTBEHHO MapaieIbHBIMU U

MMOCTPOEHUS MMAPAJUICIbHBIX MPSIMBIX. NEePHEHANKYISIPHBIMUA CTOPOHAMHU;, IPUBOUTEH TPUMEPDI

Pewmenne 3amau no reme «llapamiensHbie npsmbie». 1 HCIIO0JIb30BAaHUS 3TOI0 METO/1a; peuiaTh 3aJa4 Ha BIYUCIICHUE,

Pemmiente 3a1a4 110 TeMe «[1apaieNsHbIe IPAMBISY, POl 1 JI0Ka3aTeNIbCTBO U MIOCTPOEHUE, CBSI3aHHBIE C MapajlIeIbHbIMU

poccuiickuX y4€HbIX B pa3BUTUU MaTematuku: JI. Ditnep, H.M. TpAMBIMH

Jlo6aueBckuii, C. KoBaneBckas, A.H. Konmoropos.

Pewmenne 3amau no teme «llapamiensHbie npsimMbie». 1

Kontponbnas padota Ne 3 mo teme «llapanienbHbie MPsSMBIE. 1

CooTHOIIEHHUA MeKIY CTOPOHAMH M YIJIaMH TPeyroJbHUKAa 18 @opMyIHpOBATh U JOKA3bIBATh TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA

CymMma yriioB TpeyrosibHUKa. BHEIIHUE yIIibl TPEYrojbHUKA. 1 H e CIE/ICTBHE O BHENIHEM YIIIE TPEYTONBHHKA, IDOBOJATS
KJIacCU(UKALIUIO TPEYTOJIBHUKOB MO yriiaM; GopMyIHpoBaTh U

CyMmma yrioB TpeyroabHHUKa. BUIbI TpeyrombHIKOB. 1 JIOKa3bIBaTh TEOPEMY O COOTHOLIEHUSAX MEXKIY CTOPOHAMH U yIilaMHu

CoOOTHOILIEHUS MEKly CTOPOHAMU U YIJIAMH TPEYTOJIbHUKA. 1 TPEYrobHIKA (IPSMOE U 00paTHOE YTBEPIKACHHS) H CICACTBUS U3
He€, TeOpeMy O HEpaBeHCTBE TPEYTOJIbHUKA; (HOPMYIHPOBATH U

CoOTHOILIEHUS MEKly CTOPOHAMH U YIJIAMH TPEYTOJIbHUKA. 1 JTIOKa3bIBaTh TEOPEMBI O CBOMCTBAX MPSIMOYTOJBHBIX TPEYTOJIbHUKOB

[Ipu3Hak paBHOOEAPEHHOTO TPEYTOJIbHHKA. (IpsAMOYTOJIBHBINA TPEYTOIBHUK C YriioM 30°, MpU3HaKU paBEHCTBA

CoOTHOILIEHUS MEKly CTOPOHAMH U YIJIAMH TPEYTOJIbHUKA. 1 MPSIMOYTOJIBHBIX TPEYTOJILHUKOB); (OPMYIUPOBATH ONPEACTICHUS

HepaBeHCTBO TpeyronbHUKa. PACCTOSIHUSL OT TOUYKHU JI0 MPSMOMN, PACCTOSIHUS MEX]y MapalieIbHBIMU

KonTponbnas padota Ne 4 o reme «COOTHOILIECHUS MEXKTY 1 MPSAMBIMU; PEIIATh 33a4X Ha BBIYMCIICHHUS], I0KA3aTEIbCTBO U

CTOPOHAMU U YTJIaMU TPEYTOJIbHUKA. MIOCTPOEHHUE, CBSA3AHHBIE C COOTHOILIEHUSIMU MEX/ly CTOPOHAMU U

[IpsiMOyTONbHBIN TPEYroJIbHUK, €ro y1eMeHThl. CBolcTBa 1 YIJIaMU TPEYTOJIbHUKA U PACCTOSTHUEM MEXIY NapajlieIbHbIMU

MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. MPSIMBIMU, TIPU HEOOXOUMOCTH MPOBOIUTH MO X0y pelIeHUs

CBoiicTBa MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. 1 JIOTIOJIHUTEIIbHBIE IOCTPOCHM S, COMTOCTABIIATh MOJYYEHHBIN pe3ynbTaT

TIpHSHAKE paBeHCTES NPAMOYFOMbHBIE TPeyTONEEIKOB. 1 C YCJIOBHMEM 3aJlauH, B 3a/1a4ax Ha MOCTPOEHUE HCCIIEI0BATh
BO3MOJKHBIE CITydau

[Ipu3Haku paBeHCTBA MPSAMOYTOJIBHBIX TPEYTOJIbHUKOB. 1

Pemenue 3anau no reme «lIpsiMoyronbHbIe TPEYTOIBHUKN. 1

PaccrosHue ot Touku 1o npsmoin. HakinoHHas u €€ npoekuus. 1

Paccrosinne Mexay mapauieTbHBIMU TIPSIMBIMHU.

[TocTpoeHue TpeyrojibHUKA MO TPEM JIEMEHTAM: IOCTPOCHHUE 1

TpEeYrojbHUKa M0 TPEM CTOPOHAM; 110 ABYM CTOPOHAM U YTy

MEXy HUMH.

ITocTpoeHne TpeyronbHHUKa MO TPEM IEMEHTaM: IOCTPOECHUE 1

TpEYroJbHUKA IO CTOPOHE U ABYM MpPHJIEKAIIUM K HEH yIIlaM.

[TocTpoeHue TpeyroibHUKA MO TPEM PJIEMEHTAM. 1




Pemenue 3anay no teme «lIpsMoOyrosibHbIE TPEYTOTBHUKID.

Pemenune 3ana4 no teme «lIpAMOyrosnbHbIE TPEYTOJBHUKI. 1
Konrtponsnas padora Ne 5 o teme «I[IpsimoyronbHbIe 1
TPEYTOJIbHUKH

IToBTOpEHUE 10
IToBropenue. HauanpHble reoMeTpUYECKUE CBECHUS. 1
[ToBTOpenue. TpeyroibHUKH. 1
[ToBTOpenue. I1apamienbHbie npsiMbIE. 1
IToBTropenue. CoOOTHOLICHMS MEXKIYy CTOPOHAMH H  yIVIaMH 1
TPEYroJbHUKA.

IToBropenue. Pemenue 3anau. 1
IToBropenue. Pemenne 3anau.

[IpomexyrouHas arrecranuss B (OpME HUTOrOBOW KOHTPOJIbHOM 1
paboTHI.

AHanu3 UTOroBOM KOHTPOJIbHON paboTel. CBsA3b MNpeaMera ¢ 1
npodeccusMu.

3amuTa NpOeKTOB 110 TEOMETPUHU. 1
3amuTa NpoeKTOB 110 T€OMETPHUH. 1

I'eomerpus 8 kiacc. (35 Henesb

no 2 yaca) 70 yacon

IToBTOpeHue Kypca 7 kiacca 2
[Ipu3Haku paBeHCTBa TPEYrOJIbHUKOB. 1
[TapannenpHble IpsMBIE. 1
YeTpIpEéXyroJbHNKH 14 | OOBACHATH, UTO TAKOE JIOMaHasi, MHOIOYT'OJIbHUK, €r0 BepIINHBI,
MHOroyroiapHuK, €ro 3JIEMEHTHl M €ro cBoiicTBa. Pacmno3HaBaHue 1 CMEXKHEIE CTOPOHHI, JArCHANH, W300paXaTh M pacTio3HABATH
HEKOTOPHIX ~ MHOTOYTONBHHKOB.  Bbinykisie U  HeSunyKivie MHOT'OYI'OJIbHUKH Ha YEPTEkKaX; MOKA3bIBATH HIEMEHTHI MHOTO
MHo20y2onbHuKi. TIPABANBHBIE MEOTOYTOBHUKHA, YrOJIbHHUKA, €M0 BHYTPEHHIOIO U BHEUIHIOKO 007acTH; (OpMyIHpoBaTh
UeTRIpexyroasHuK, [TapaiienorpamM U ero CBOACTRa, 1 OTpeieIeHne BBITYKIIOT0 MHOTOYTOJIbHUKA; M300paXkaTh U
acrO3HaBaTh BBITYKIIbIE H HEBBITYKJIbIE MHOTOYT OJIbHUKH;
YK YK yr ;
IlapannenorpamMm u €ro CBOHCTBA. 1 (bopMynHpOBaThH U JOKA3bIBATh YTBEPKIEHHUS O CYMME YTIJIOB
BBIIYKJIOTO MHOTOYTOJIbHUKA i CYMME €r0 BHEITHUX YIJIOB;
[Ipu3Haky napainenorpamma. 1
OOBSICHATD, KAKUE CTOPOHBI (BEPIIMHBI) YETHIPEXYTOJIbHUKA
[Ipu3naky napamenorpamma. Pemenue 3anau 1




Tpanemnus. Teopema Daneca. [enenue ompesxa 6 0aHHOM
omuowenuy. Cpeonsisi IuHUs mpaneyuu.

Ha3bIBAIOTCS IPOTUBOIOI0KHBIMU; (POPMYITHPOBATH ONpPEIEIECHUS
napajiesiorpaMMa, Tparnenuu, paBHOOEIPEHHON U MPSIMOYTOJIbHOM

Tpanenus. Pemenune 3anau 1 Tparnenui, npsMoyroyibHuKa, pom0a, KBaJpara; u300paxarb U
Tpanenus. Pemenne sazau 1 pacro3HaBaTh 3TH YEThIPEXYTOIbHUKH; (POPMYIUPOBATH U JOKA3BIBAThH

' YTBEpXKJIEHHsI 00 MX CBOMCTBAX U MPU3HAKAX; pelIaTh 3aJaud Ha
Hpsimoyroneruk. Pom6. Ksazpar. 1 BBIYMCIICHHE, 1OKA3aTEIbCTBO U IIOCTPOECHUE, CBA3aHHBIE C O TUMHU
IpsimoyronsHuK. PomG. Keaznpar. Peruenue 3aqaq 1 BUJAMHU YETHIPEXYTOJIbHUKOB; OOBSICHSTh, KAKUE JIBE TOUKU
il Ponb. K P 1 Ha3bIBAIOTCSl CAMMETPUYHBIMU OTHOCUTEIIBLHO MPSIMOM (TOYKH), B

PAMOYTOJIbHUK. FOMD. RBaZpat. FCLICHNE 33121 KaKoM ciiy4yae (purypa Ha3blBaeTCsi CHMMETPUYHON OTHOCUTEIBHO
O6061enue o Teme «YeTbIpEXYroIbHUKNY. 1 IpSAMO# (TOYKH) U YTO TAKOE OCh (LIEHTP) CUMMETPUU (UTYPBI;
OceBasg cummerpust reomerpudeckux ¢uryp. LleHtpanbHas 1 TPHBOJHTE IPHMEPEL PUryp, obnajalonux oceBoH (LeHTpansHoK)
CHMMETpHS TEOMETPHUECKHX DUy CUMMETpHEH, a TAKXKE IPUMEPBI OCEBOM U LIEHTPAJIbHON CUMMETPUM B
— OKpy’Katoliel Hac 00CTaHOBKE
KonTponbnas padora Nel «HeTbIpEXyronbHUKN. 1 py m
Ilnomann 14 OOBACHATH, KaK IPOU3BOIUTCS U3MEPEHHUE TUIONIACH MHOTO
TTOHSATHE O ILTONA/M MIOCKOH (HIYPEI H 66 CBOHCTBAX. M3Meperue 1 YTOJIbBHUKOB, KAKUE MHOT'OYTOJIbHUKH HAa3bIBAIOTCSI PABHOBEJIIMKUMHU U
ruronaeii. EauHmIe! u3Mepers mioma . TLTomas KaKHle PaBHOCOCTABJICHHBIMU; (HOPMYIUPOBATh OCHOBHBIE CBOMCTBA
MHOFOYTOTbHHKA IIouIaiel ¥ BBIBOJUTH C UX MOMOIIBIO (hOPMYIIbI TUIOIIA e
TL10MATs IPAMOYTONFHHKA 1 IIPSIMOYTOJIBHHKA, NTapaJljiesiorpaMma, TPEYroJbHUKA, Tpalleluy;
i (bopMyUpOBaTh U I0KA3bIBaTh TEOPEMY 00 OTHOIIECHUH TIIOIIAIeH
I1nomane napanienorpamma. Pemenne 3anay 1 TPEYroJIbHUKOB, HIMEIOIINX 110 PABHOMY YTIi1y; GOPMYIHpPOBATh U
Ioutaap napaienorpaMma. Perenne 3anaq 1 Joka3bpIBaTh TeopeMy [ludaropa u oOpatHyto eii; BBIBOOUTH GOpMYITyY
T 1 I'epona [u1 oAy TpeyroiabHUKA; PEeIIaTh 3a4a4d Ha BBIYMCICHUE
JIOTHab TPEYTOJIPHIKA. U J10Ka3aTelbCTBO, CBSA3aHHbIE C OpMYIaMH IUIOIIAJEH U TeopeMoit

[Tnomane Tpeyronpuuka. Teopema 06 OTHOIICHUH TLTOIIA 1N 1 [Mudaropa
TPEYrOJIbHUKOB, UIMEIOIINX 110 PABHOMY YTIIy.
[Imomaae Tpaneuuw. 1
ITnowmans Tpanenuu. Pemenne 3agaq
Teopema IIudaropa. ITughazop u eco wixona. (M3 ucmopuu 1
mamemamuxu)
Teopema [Tudaropa. Pemenue 3agau 1
[Tpunoxxenus teopemsl [ludaropa. 1
Pemenne 3amau no reme «Ilnomaney. [nomans paBHOCTOPOHHETO 1
TpeyrosnbHuka. Popmyina 'epoHa.
O6006menue o reme «Teopema [Tudaropa. [lnomansy. 1




Kontponbras padota No2 «Teopema [Tudaropa. [Tnomansy.

ITomoOHBIE TPEYTOJBLHUKH 19 OOBACHATH MOHITHE MPOMOPLHUOHATIEHOCTH OTPE3KOB;

IIponopyuonanvusie ompesku, nooodue gueyp. Ceoticmso 1 (bopMyHpoORaTE OIpeeNeHHs NoR0OHEX TPEYTONLHIKOE 1

Buccexmpucsl mpeyzonbHuKa. koa(durmenra HO,I[O6E/I${; (hopMyIHUpOBaTh U IOKA3bIBATh TEOPEMBI: 00

ITooobuvie mpeyzonvruky. OTHOLIEHUE TIEPUMETPOB U IIJIOMIAICH 1 OTHOIICHHH ILIOWIAACH N0AO0HbIX TPCYTOILHUKOB, O TIPH3HAKAX

T —— 000U TPEYTOJIbHUKOB, O CPETHEH JIMHUN TPEYroJIbHUKA, O

TTepBbiii MPU3HAK 006K TPeyFONBHIKOB. 1 nepeceueHN: MeMaH TPEYTOJIbHUKA, O TPOMOPIUOHATIBHBIX OTPE3Kax
B IIPSMOYT'OJIBHOM TPEYTOJIbHUKE; OOBSICHATH, YTO TAKOE METO.L

IlepBerii npu3HaK 110106Us TPEYrONBHUKOB. Pemenne 3axad 1 1o 00us B 3a/1a4ax Ha TIOCTPOCHUE, U IPUBOAUTH IPUMEPHI

BTOpoii PU3HAK [10106HS TPEYTONBHAKOB. 1 IPUMEHEHHS 3TOI'0 METO0J1a; O0BACHATh, KAK MOXKHO UCIIOJIb30BATh

- CBOWCTBA MOJAOOHBIX TPEYTOJIHHUKOB B U3MEPUTEILHBIX paboTax Ha

Bropofi nipusHak no106us TpeyronsHuKoB. Pemenne sajad 1 MECTHOCTHU; OOBSICHATh, KAK BBECTU MOHATHE MOIO0US JUIs

Tperwnii npu3HaK M0100US TPEYTOJILHUKOB. 1 MPOU3BOJILHBIX (PUTYD; HOPMYTHPOBATH ONIPEIEICHUE H

TIpnanaKs MoKO6HA THeyrOIbHHAKOS, Pemenme 3amas 1 WITIOCTPUPOBATh MTOHATUS CHHYCA, KOCHHYCA M TAHI'€HCa OCTPOTO
yIriia npsiMOYTOJIBHOTO TPEYTOJIbHUKA; BEIBOAUTH OCHOBHOE

KontpossHas padora Ne3 «IIpusHaku moo0ust TpeyroabHUKOBY. 1 TPUTOHOMETPUYECKOE TOKICCTBO U 3HAYCHUS CUHYCA, KOCUHYCA U

CpeHsisi JIMHKSL TPEYTONbHHUKA. 1 TaHreHnca Jui yrios 30°, 45°, 60°; pemars 3a1a4u, CBA3aHHbIE C

- o100MeM TPEYroJbHUKOB, 111 BBIYMCICHUS 3HAYCHUN

Cpe st MMHKA TPEYTONLHHKA. CBORCTBO MeJIMAH TPEYronbHUKA 1 TPUTOHOMETPHUYECKUX (PYHKIUH HCIIOIB30BaTh KOMITBIOTEPHBIC

[TponopuroHambHBIE OTPE3KH B MPSIMOYTOJIBHOM TPEYTOJIbHUKE. 1 IPOrpamMMbl

[TponopuroHambHBIE OTPE3KH B MPSIMOYTOJIBHOM TPEYTOJIbHUKE. 1

[TpakTHyeckoe NpUMeHeHue Mo100usl. 1

[IpakTHyeckoe MpUMEHEHUE 000U, ACmpoHoOMUs U 2eoMempPUsl. 1

Ymo u kak y3uanu Anaxcaeop, Ipamocghen u Apucmapx o

pazmepax Jlynot, 3emnu u Connya. Paccmosinus om 3emau 00 JIyHul

u Connya. Uzmepenue paccmosinus om 3emau 0o Mapca.

Tpuronomerpudeckre GyHKIIUN OCTPOTO yTiia B IPSIMOYTOJIEHOM 1

TPEYTOJIbHUKE.

Bbluuciienue 3J€MEHTOB TPEYroJbHUKOB C  HCIOJIb30BaHHEM 1

TPUTOHOMETPHUYECKUX COOTHOIICHH.

Bbluuciienue 3JI€MEHTOB TPEYroJbHUKOB C  HCIOJIb30BaHHEM 1

TPUTOHOMETPHUYECKIX COOTHOIICHH.

KonTponbnas padota Ne4 «CooTHOIIEHUS MEXAY CTOPOHAMU U 1

yTJIaMU IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

Oxkpy:KHOCTH 17 HccenenoBats B3aMMHOE pacloNIOKEHUE TIPSIMOUM U OKPYKHOCTH;




B3anmHoe pacnosniokeHre npsiMoi U OKPYKHOCTH.

(GbopMyIHMpOBaTh OIPEECIIEHUE KAacaTeIbHOU K OKPY’KHOCTH;
(dbopMyIMpOBaThH M JOKa3bIBaTh TEOPEMBI: O CBOWCTBE KacaTelIbHOM, O

KacarenbHast u cexywas K OKpy>KHOCTH, UX C8OUCMEA. 1 . -
MpHU3HAKe KacaTeJbHOM, 00 OTpe3Kax KacaTeJIbHbIX, IPOBEAEHHBIX U3

KacarenbHast u cexywas K OKpY>KHOCTH, ux ceovicmea. Pelmienue 1 OJHOH TOUKH; (POPMYIIUPOBAT [IOHSATHS LICHTPATLHOTO YIIIA 1

3ajnad IPayCHOM MEpBI JyTH OKPY)KHOCTH; (POPMYJIUPOBATH U JIOKA3bIBAThH

I'panycHas Mepa Jyru OKpyKHOCTH. LIeHTpaNbHbIe 1 BIMCAHHBIC 1 TEOPEMBI: O BIIMCAHHOM YTJIE, O IIPOU3BEICHUN OTPE3KOB

YTJIBL. MepeceKaIMXcs X0p1; GOpMYyIUPOBaATh U JI0KA3bIBATh TEOPEMBI,

LleHTpanbHble U BIMCaHHbIC YIibl. PemeHne 3anay 1 CBSI3aHHBIE C 3aMeYaTeIbHBIMY TOYKAMH TPEYTOJIbHUKA: O

LleHTpasIbHbIE U BIMCAHHBIE YIUIbL Pemenne 3amaq 1 OuccekTpuce yria u, Kak CJIeJCTBUE, O IIepeceUeHUH OMCCEKTPUC

D 1 TPEYrOJbHUKA; O CEPEIMHHOM MEPIEHANKYISPE K OTPE3KY U, KaKk

LeHTpatbHEIS M BINICAHHBIE YIIbL PemeHne safad CJIEJICTBUE, O IEPECEUCHUH CePEeIMHHBIX NEPIIEHIUKYIISIPOB K

YetbIpe 3aMeyaTenbHble TOYKH TPEYrOJbHUKA. 1 CTOPOHAM TPEYTOJIbHUKA; O IEPECEUEHUH BBICOT TPEYTOJIbHUKA;

TeTRIpC 3aMCTATCIEHBIC TOUKH TPCYTOEHHKA 1 dbopMynupoBaTh OMpEeIICHUs OKPYKHOCTEH, BIMCAHHOHN B
MHOT'OYTI'OJIbHUK U ONKMCAHHOW OKOJIO MHOT'OYTOJIbHUKA;

HetbIpe 3aMevaTeIbHbIC TOUYKU TPEYTrOJIbHUKA. 1 (bopMynUpoOBaTh U JOKA3bIBATH TEOPEMBI: 00 OKPYKHOCTHU, BIUCAHHON

BrnincanHas u onrcaHHas OKPY>KHOCTH JIJIsl TPEYTOJIbHUKOB U 1 B TPEYTOJIbHUK; 00 OKPYKHOCTH, OTMCAHHON OKOJIO TPEYTOJIbHUKA; O

YeTHIPEX YrOJIBHHIKOB. CBOIICTBE CTOPOH OMUCAHHOTO YETHIPEXYTOJILHUKA; O CBOMCTBE YIJIOB

BiMcaHHAas 1 OIUCAHHAS OKPYKHOCTH VISl TPEYTOJIbHAKOB U 1 BIIMCAHHOT'O YETHIPEXYTOJIbHUKA; pelIaTh 3a/1a4l Ha BBIUMCIICHUE,

YEeTBIPEXYTONBHAKOB. JI0KA3aTeNbCTBO U MOCTPOEHUE, CBSI3aHHBIE C OKPY>KHOCTHIO,

BriycaHHas U ONMCAaHHAS OKPYKHOCTH JUISl TPEYTOJBLHUKOB U 1 | BIMCAHHBIMI 1 OHMNCAHHBIMH TPCYTOIbHIKAMHI H 5

YETBIPEXYTONLHUKOB YeThIPEXYTrOoJbHUKAMHU; UCCIIEI0OBAaTh CBOMCTBA KOHMUTYPALIUA,

BrHcaHHas H OMACaHHas OKPY/KHOCTH. PelIcHNe 3aad. 1 CBSA3aHHBIX C OKPYKHOCTBIO, C IIOMOIIIbIO KOMITBIOTEPHBIX IPOrpamMm

Pemenue 3anay no teme «OKpy>KHOCTBY. 1

Pemenue 3amau mo reme «OKpyKHOCTBY. 1

Kontponbnas padota No5 «OKpyKHOCTB» 1

IHoBTOpenue. Pemenune 3agau 4

YetsipexyroabHukH. [Ipu3Haku mo1o0ust TpeyronbHUKOB. 1

OKpY>KHOCTb. 1

3amuTa npoekToB. CBs3b NpenMeTa ¢ MpodeccusiMH. 1

[IpomexyTouHas aTTecTanus B popMe UTOrOBOM KOHTPOIbHON 1

paboThI

I'eomerpus 9 kiaacc. (34 HeneJb

no 2 yaca) 68 uacon

IToBTOpenue kypca 8 kiaacca

2




Bronnoe noBTopenne (UeThIpexyroabHUKH )

Bronnoe noBTopenue (OKpyKHOCTH)

BekTopsl

ITonsiTue BekTOpa. PaBeHCTBO BEKTOPOB

OTkapIBaHUE BEKTOPA OT JAHHON TOUYKHU.

CymMma JIByX, HECKOJIBKUX BEKTOPOB

3aKkoHbI ClIOKeHUs BeKTopoB. [IpaBuiio mapamienorpamMma.
Vcnonb30BaHne BEKTOPOB B (DU3HKE.

R R Rk R o R,k

Brrantanue BEKTOPOB

YMHOKEHUE BEKTOPa HA YUCIIO

[IpumeHeHne BEKTOPOB K PELICHHUIO 3a/1a4

Cpe,[[HHH JIMHUA TpallCiyuu

I

@opMyJIMPOBATH ONPEACIICHUS U WIUTIOCTPUPOBATH OHATHS BEKTOPA,
€ro JIJIMHBI, KOJUTMHEAPHBIX ¥ PaBHBIX BEKTOPOB; MOTUBUPOBATH
BBEJICHUE MMOHITUI U ICUCTBUI, CBI3aAHHBIX C BEKTOPAMHU,
COOTBETCTBYIOIIMMH IIPUMEPAMH, OTHOCSIIIUMUCS K (PU3NUECKIM
BEKTOPHBIM BEJIMYMHAM; IPUMEHATh BEKTOPBI U ICUCTBUS HAJl HUMU
MIpY PEUICHUH T€OMETPUUECKHUX 3a/1a4

MeTtox koopaMHAT

OcrosHnble noOHAMUAL. KOOpZII/IHaTI)I BCKTOpa. Pasznoorcenue eexmopa
Ha cocmasJjAiarnujue.

Koopaunats! Bekropa. CBs3b MEXy KOOpAUHATAMH BEKTOpa U
KOOPJAMHATAMM €r0 Hayajla ¥ KOHIIA.

Paccrosinue mexny Toukamu. KoopauHathel cepeiuHbl OTpe3Ka.

[IpuMeHeHne BEKTOPOB U KOOPAMHAT JUIS PEIICHUS TPOCTENIINX
r€OMETPUYECKHX 3a/1ay.

[IpuMeHeHne BEKTOPOB U KOOPAUHAT JUISl PEIIEHUs TPOCTEUIINX
r€OMETPUYECKHX 3a/1ay.

Ypaenenus gueyp.
YpaBHEHHUsI OKPY>KHOCTH U ITPSIMOI

Hcnonp30BaHne ypaBHEHUIN OKPYKHOCTH U IIPSIMOM IIPU PELLIEHUU
3ajau

Ypasuenus gueyp.
[IpencraBnenue 00 ypaBHEHUSX JUIMIICA, TUIIEPOOIIBI U TapadoIIbl.
OKpy>XHOCTU ATIMOJOHHUS .

Hcnons30Banne ypaBHEHUI OKPYKHOCTH U IIPSIMOU IIPU PELICHUH
3a1a4

KonTponbnas padora Nel «Bekropsl. Metoa koopauHaT»

OOBIACHATE U HIUIFOCTPUPOBATDL IMOHATHUA HpHMOYI‘OJ'ILHOﬁ CHUCTCMBbI
KOOpAWHAT, KOOpAWHAT TOYKHM MW KOOpJAMHAT BCKTOpPA, BBIBOAUTHL U
HUCIIOJIB30BaTh IIpHW PCHICHHUH 3alad (1)OpMy.]'II>I KOOpAuHAT CCPpCAUHDBI
OTpPE3Ka, IJIUHBI BCKTOpA, pPACCTOAHUA MCKAY MABYMSA TOYKaAMU,
YpaBHCHUA OKPYKHOCTHU U HpHMOfI




CooTHOIIEeHUSI MeK1Y CTOPOHAMH H YIJIaMH TPeyroJbHUKA

11

®opMynupoBaTh U WIITOCTPUPOBATH ONPENEICHUS CUHYCA, KOCHHYCA,
TaHreHca U KoTaHreHca yriioB ot 0 1o 180°; BBIBOAUTH OCHOBHOE

CuHyc, KOCUHYC, TAHT€HC yTJia 1
TPUTOHOMETPHUECKOE TOXKAECTBO U (POPMYJIbI IPUBEICHNUS;

OCHOBHOE TPUTOHOMETPUYECKOE TOKACCTBO. DOPMYIIbI 1 (GbOopMyIMpOBaTh U JOKA3bIBATH TEOPEMBI CHHYCOB U KOCHHYCOB,

npuBeeHus TPUrOHOMETPHYECKHE QYHKIUHU TYIOTO yriia. MIPUMEHSATh UX IIPH PEIICHUU TPEYTOJbHUKOB; OOBSICHATDH, KaK

Teopema cunycos 1 UCTIOJIB3YIOTCS] TPUTOHOMETPHUYECKUE (POPMYITBI B U3MEPUTEIBHBIX

TeopeMa KOCHHYCOB 1 paboTax Ha MECTHOCTH; (OPMYIUPOBATH ONPEACICHUS YIiia MEXI1y
BEKTOPAMHU U CKAJSIPHOT'O IIPOU3BEIEHUS BEKTOPOB; BBIBOJIUTH

Brruncnenue s1eMeHTOB TPEYTOLHIKOB € HCIOB30BAHHEM 1 (OPMYJTY CKATSPHOTO TIPOM3BEICHIS UePe3 KOOPHHATEI BEKTOPOB;

TPUTOHOMCTPHHICCKIX COOTHOIICHMH. (dbopmMynHupoBaTh 1 0OOCHOBBIBATH YTBEP)KACHUE O CBOWCTBAX

Pellenne TpeyronkbHUKOoB 1 CKaJIIPHOTO IIPOM3BEICHUS; UCIIOJIB30BaTh CKASIPHOE MPOU3BEACHHE

Pemenue TpeyroabHUKOB 1 BEKTOPOB IIPU PELICHNUH 33]a4

Teopembl CHHYCOB M KOCHHYCOB (3a4eT) 1

CkansipHoe npou3sBeieHne BeKTopoB. CBOICTBA CKAJIIPHOTO 1

MIPOU3BE/ICHUS.

CkansipHoe mpou3BeieHre BeKTOpoB. CBOMCTBA CKaISPHOTO 1

MIPOU3BE/ICHUS.

KonTponbnas padorta Ne 2 “CooTHOIIEHHS] MEXAY CTOPOHAMU U 1

yrjaMu TPEYrojibHUKa™

JJIMHA OKPYKHOCTH M IJIOIIAAM KpPyra 12 DopMyIMpOBaTh ONPEAEIECHUE IPABUIBHOIO MHOTOYTIOJIbHUKA;

TIpaBHITbHBIE MHOFOYTOBHIKA 1 (bopMyIMpOBaThH U JOKa3bIBaTh TEOPEMBI 00 OKPYKHOCTSX, OIHMCaHHOU
OKOJIO MPaBUIBHOIO MHOTOYTOJIbHIKA U BIMCAHHOMN B HETO; BBIBOAUTD

OKpy»HOCTb, OIIUCAHHAS OKOJIO PABUILHOIO MHOTOYTOJIbHAKA 1 U MCII0JIb30BaTh (POPMYJIBI JJIsl BBIYMCICHUS TUIOIIAAN TPABUIBHOTO

OKpy>XHOCTb, BIIHCAaHHAs B IPaBUJILHBIN MHOTOYT'OJIbHUK 1 MHOTOYTOJIbHHKA, €r0 CTOPOHBI M Pajiiyca BIMCAHHOH OKPYKHOCTH;
pelaTs 3aJa4y Ha IIOCTPOEHUE TPABUIIbHBIX MHOTOYTOJIbHUKOB;

@®opMyIIbl AJ1 BBIYUCICHUS TUIOIIAU TPAaBUIBHOTO 1 ]
OOBSACHATH MOHATHUSA JUIMHBI OKPYXHOCTHU U TUIOIIAIU KPYra; BHIBOAUTD

MHOTOYTOMBHHKA (bopMyIIbI TSl BBIYMCIIEHUS ITTMHBI OKPYKHOCTH U JUTMHBI JTyTH,

OpMyJIBI 131 BEIMHCICHUS MIOWIAIIH PABUILHOTO 1 IUIOUIAIM KpyTa U IJIOLAAN KPYTOBOTO CEKTOPA; MPUMEHSTh 3TH

MHOIOYrojbHUKa. Pemenne 3aau. (OPMYJTBI TIPH PEIIEHHH 3a7au

@opMyIIbl AJ1 BBIYUCICHUS TUIOIIAU PAaBUIBHOTO 1

MHOI'OYTI'OJIbHUKA (324€T)

ITocTpoeHne nmpaBUIIBHBIX MHOTOYTOJIBHUKOB. Tpuccexyus y2aa. 1

Keaopamypa kpyea. Yosoenue kyba. Ucmopus yucna x. 3o10moe

ceuenue.

JlnvHa OKpYKHOCTH 1

JnuHa okpyxHocTu Pemenue 3amay. 1




[Tnomanp kpyra ¥ KPyroBoro cekropa

[Imomane kpyra u KpyroBoro cekropa Pemenue 3anay.

Konrtponsnas padora Ne3 “JlnuHa OKpy>KHOCTH U IIJIOLIAIb Kpyra”

JBu:xenns (4acoB)

[Tonsarue npeobpazoBanus. [IpeacraBienue o MeTanpeIMETHOM
MIOHATUH «IIpeoOpazoBanuey. [lodobue. Ilenmpanvroe nooobue,
e2o0 ceolicmea

| o k| R, -

OOBSACHATB, UTO TAKOE OTOOpaKEHHUE MIIOCKOCTH Ha ce0s U B KAKOM
Clly4ae OHO Ha3bIBACTCS IBUKEHUEM INIOCKOCTH; OOBSICHATH, YTO
TaKO€ 0CeBasi CAMMETPHS, LICHTPaJIbHAsE CHMMETPHSI, apajlIeIIbHbINA
HEPEHOC U MIOBOPOT; 00OCHOBBIBATH, YTO 3TH OTOOPAKEHHS IIOCKOCTH
Ha ce0sl ABNSIOTCS IBUKCHUSAMU; OOBACHATH, KAKOBA CBSI3b MEWKILY

OceBas U LIEHTpaJIbHAsE CUMMETPHUH. 1
JBYDKEHUSIMH U HAJIOKEHUSIMU; WILTFOCTPUPOBATh OCHOBHBIE BH/IbI
OceBast 1 LIGHTpaIbHAs CUMMETpHH. Perenne 3axad. 1 JIBUJKECHHM, B TOM YHUCJIE C IOMOIIBIO KOMIIBIOTEPHBIX IPOIPaMM
[TapannensHbIN IEPEHOC, €r0 CBOMCTBA 1
IToopoT, ero cBorcTBa. 1
Kombunayuu osusicenuii na niockocmu u ux ceéoticmea. Penenue 1
3aj1a4.
[IpuMeHeHMe ABMIKEHMS ITPU PELLICHUH 3a7a4 1
Kontponbnas padota Ne 4 “J[BmxeHus” 1
00 akcuomax IIaHUMeETPHUHU 2 OOBSCHATB, UTO TAKOE MHOTOTPAaHHUK, €T0 TpaHu, péOpa, BEpIINHHI,
«Hauaray Eexuoa. J1 Dinep, HH Jlobauesciu. 1 JMaroHaiu, Kakou MHOTOTPaHHUK HA3bIBACTCA BBITYKIILIM, YTO TAKOE
Hemopus namozo nocmyiama. SaiuTa POEKTOB. N-yrojpHas npusma, eé OCHOBaHMNA, OOKOBBIE TPaHU U v6OKOBI)Ie pEodpa,
AKCHOMBI ILTaHAMETpHH. T comeTprs JI0GaIeBCKoTo (CoMHHap) 1 Kakas pHU3Ma Ha3bIBaeTCs MPSIMOM M Kakas HAaKJIOHHOM, YTO TaKoe
BBICOTA MIPU3MBI, KaKasi TpU3Ma Ha3bIBAETCS IMapauIeIICTIUIICOM H
HavajbHble CBe/leHUs] U3 CTepeOMeTPHH KAaKOH MapajuieIeNUIIe] Ha3bIBACTCS NPAMOYTOJIbHBIM;
ITpenmer crepeomerpun. MHo2o2panHuk u e2o d1emeHmbol. (hopMynMpoBaTh 1 0OOCHOBBIBATH YTBEPHK/ICHUS O CBOHCTBE
Haszeanus MHO202paHHUKO8 ¢ pA3HbIM NOJIOJCEHUEM U JaroHalnel napauieNnenuena u o KBaj[pate uaroHaim
KOAUYeCcmeoM 2paneti. 3aIuTa IPOEKTOB. NPSIMOYTOJIBHOTO MapajuIeenuIeia; O0ObsICHATh, YTO TaKOe 00bEM
[TepBuuHbIe MpeacTaBiIeHus o npusmMe. [lapanienenumne. 1 MHOTOIrPaHHHKA; BHIBOJHTS (C OMOLIBIO MPHHIKIA KaBanbepn)
bopmyny 00bEMa MPSIMOYTOIBLHOTO TTApAIIIEIICTH 1€ /1a; OOBICHSTS,
1lepBrrnbie NpeNCTaBNeHNA O IHPaMUE. 1 KaKOl MHOTOTpaHHUK Ha3bIBAETCS MUPAMUIOHN, YTO TAKOE OCHOBAHUE,
[lepBUYHBIE IPECTABICHUS O IIMIIMHJIPE. 1 BEpIINHA, OOKOBBIE TPaHU, OOKOBEIE PEOPA U BHICOTA TTHPAMHU/IBL,
TIepETHBEIE PeACTARICHHA O KOHYCE, 1 KaKas THPaMUJia Ha3blBACTCA NPaBUIBHOM, YTO TaKoe arnogema
NPaBUIHHON MUPAMUIBI, TPUBOIUTE (HOPMYITY 00hEMA THPAMUIEI,
[lepBuuHbie TIpecTaBIeHus 0 cdepe u 1mape. 1 OO0BSCHATH, KAKOE TETIO0 HA3BIBAETCS MIJIMHIPOM, YTO TAKOE €T0 OCh,
IIpencraBienue 06 o6beMe U ero cBoiicTBax. M3mepenue oobeMa. 1 BBICOTa, OCHOBAHMUS, PAJIHYC, OOKOBas NIOBEPXHOCTB, 0Opasyionye,

Enunuier nsmepenus 00beMoB.

pa3BEpTKa OOKOBOW MOBEPXHOCTH, KAKMMHU (hOPMYJIaMU BBIPAXKAIOTCS




[Ipeacrasnenune 06 o6beMe u ero cBoricTBax. Mi3mepenne oobema.
Enuauie: n3mepenus 00beMoB.

00bEM 1 TITOIIaIb OOKOBOM MOBEPXHOCTH IIIMHIPA; OOBIACHSITH,
KaKO€ TEJIO Ha3bIBACTCS KOHYCOM, UTO TaKOE €r0 OCh, BBICOTA,
OCHOBaHHe, 0OKOBAast MOBEPXHOCTh, 00pa3yroIIue, pa3BEpTka OOKOBOU
MOBEPXHOCTH, KAKUMH (DOPMYJIAMU BBIPAXKAIOTCS 00BEM KOHYCA H
UIOIIAAb OOKOBOI MOBEPXHOCTH; OOBSICHATH, KaKasi IOBEPXHOCTh
Ha3bIBaeTCs chepoil U KaKoe TEJIO Ha3bIBACTCS MIAPOM, YTO TAKOE
paauyc u quametp cdepsl (1mapa), KakuMu GopMyIaMy BEIPaKAFOTCS
00BEM 1mIapa u miomaab chepsl; M300paxkaTh U PacO3HABATH HA
PHCYHKaX NpU3MY, TapajuIeIICUIe ], TMPaMUIY, IUIHHID, KOHYC,
map

IHoBTOpenue. Pemenune 3axaq

Tpeyronbuuku. Mamemamuxa 6 pazsumuu Poccuu: [lemp |, wkona
Mamemamuyeckux u Hagueaykux HayK, pazeumue poCcCuticko2o
¢dnoma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenowviui.

YeThIpexyroJbHUKY.

OKpy>KHOCTb.

BekTopsl.

HpaBI/IHBHI)IG MHOI'OYT'OJIbHUKH.

[IpomexyTrouHas aTTecTanys B pOpMe UTOTOBOM KOHTPOJIBHOM
paboThI

R

3amuTa npoekToB. CBs3b IpenMeTa ¢ NpodeccusiMi.




IIpakTnyeckasi 4acThb.

No TeMbl KOHTPOJIBHBIX PabOT

7 kjaace

KonTponbaas padora Ne 1 mo reme «HauanbHble TEOMETPUICCKUE CBEICHUS)

Kontponbnas padora Ne 2 o Teme «TpeyroibHuK

Kontposbnas padora Ne 3 mo teme «IlapasienbHbie IPsSMBIEY.

A Wl N R

Kontponbnas padora Ne 4 no teme «COOTHOIIECHHS MEXKLy CTOPOHAMH U yTIIaMU
TPEYTOJbHUKAY.

5 | Kourponbhas padota Ne 5 o reme «IIpsMoOyroiabpHbIe TPEYTrOJIbHUKN
6 | IIpomexyrouHas aTTecTanus B opMe HTOrOBOM KOHTPOJIbHOH paboThI.
8kutace
1 | KonrposbHas padota Nel «HeTbIpEXYTronbHUKN.
2 | KonTtponbHas pabota Ne2 «Teopema Iludaropa. [Tnomans».
3 | KonurponbHas pabota Ne3 «[IpusHaku 1ogo0us TpeyroiabHUKOBY.
4 | KontpoabHas padora Ne4 «COOTHOILIEHHS] MEXAY CTOPOHAMU U YIJIAMU MIPSIMOYTOJIBHOTO
TPEYrOJIbHUKA»
5 | Konrpoabnas padora Ne5 «OKpyKHOCTb»

6 | [IpomexyrouHas arTectanus B popmMe UTOTOBOM KOHTPOIBHON pabOThI

9kJ1acc

KonTponbhas padora Nel «Bekropsl. Meron koopauHaT

Konrtponbnas padora Ne 2 “CoOTHOIIEHUSI MEXAY CTOPOHAMU U YTJIaMU TPEyrojJbHHUKa”

Konrtponbnas padora Ne3 “JlnuHa OKpY>KHOCTHU U IIJIOLIA] b Kpyra”

KonTponbnas padota Ne 4 “JIBmxenus”

gl B~ W N -

[TpomesxyTouHas arrectanus B popMe UTOTOBOIM KOHTPOJIBHON pabOThI

Oc0o0eHHOCTH OLICHKH INIAHUPYEMBIX Pe3yJbTaToB 110 y4eOHoMY npeamery «I'eomerpus»

Cucrema OIICHHMBaHUS IUIAHUPYEMBIX DE3YJIbTAaTOB OCBOGHHS NPOrpaMMbl MO TeomeTpuu B 7-9
KJlaccaX B YaCTHOCTU IpENIoJiaraeT BKJIIOUEHHE YYalllUXCsl B KOHTPOJbHO-OLEHOUHYIO JIEATEIbHOCTD C
TEM, YTOOBI OHM MPUOOpPETATN HaBBIKU U NMPHUBBIYKY K CAMOOLIEHKE U camoaHanu3y (peduexcun). Kputepuu
OLICHMBAHMSI U QITOPUTM BBICTABJICHUS OTMETKHU 3apaHee W3BECTHBI U MeJaroraM 1 y4aiumcsl.

Ocobennocmu opzanu3zayuu KOHMpPoOa O Mamemamuxe
Texywuit Konmpoap IO TEOMETPUU MOXHO OCYLIECTBISATh KaK B HUCLMEHHOU, TAK U B YCHIHOIU
¢opme. TlucemeHHble pabOTHI JJIi TEKYIIETO KOHTPOJS PEKOMEHAYeTcs NpPOBOJUTH B  ¢opme
CamocmoamenvHoll padomeol, mecmupo8anus, NPAKMuYecKoil padbomaol, 3a4enol.
Temamuueckuii KOHTPOJIb 110 T€OMETPUM IIPOBOAUTCS B OCHOBHOM B HUCbMEHHOU (opme. [Ins
TEMaTHYECKHUX POBEPOK BHIOMPAIOTCS Y3JI0BBIE BOIIPOCHI IPOTPaMMBI.
Hmozowlii KORMpPO1b IO TEOMETPUHN TPOBOJUTCS B OPME KOHTPOIBHBIX PadoT.

OneHka NOCTHKEHUSI MPEAMETHBIX PE3yJIbTaTOB BEAETCA Kak B XOJAE TEKYLIEro M MPOMEXYTOUHOTO

OLIGHUBAHMSI, TaK M B X0JI€ BBIITOJHEHHS HTOTOBBIX IPOBEPOUHBIX pabOT. Pe3ynbTaThl HAKOIIJICHHOM OLICHKH,



IIOJIyYEHHOM B XO/1€ TEKYILETO U IPOMEXYTOUHOI'O OLICHUBAHMSI, YIUTHIBAIOTCS IIPU ONIPEAEIEHUN UTOIOBOI
OLICHKH 1o mpeamery. [Ipm 3TOM, TeKyllue OLIEHKH BBICTABISIOTCA IO JKEJIaHHIO, 32 TEeMaTHYeCKue
POBEPOUHBIE paOOTHI — 0053aTENBHO:
— 3a 3a7auu, peméHHble IPU U3YYEHUH HOBOW TEMBbI, OTMETKA CTABUTCS TOJBKO MO KEJIaHUIO YUYCHUKA.
— 3a caMOCTOSATENbHYI0 PaboTy O00ydYaroIero XxapakTepa OTMETKa CTAaBUTCS TOJBKO IO JKEIaHUIO

YUEHHKA.

— 3a KaXAYHO CaMOCTOATCIbHYIO, IIPOBEPOYHYHO II0 I/ISy‘laeMOﬁ TEMEC OTMCTKa CTaBHUTCA BCEM
YUCHHUKAM. Y4yeHuK HE MOXKET OTKa3aThCs OT BBICTABJICHHS >TOH OTMCTKH, HO HMECT IIpaBO

nepecaarb OJUH pas.

— 3a KOHTPOJIbHYIO pa60Ty OTMCTKaA BBICTABJISICTCS BCCM YUYCHUKAM. V4YeHuk He MOKET OTKa3aThCs OT
BBICTABJICHHA OTMCTKH U HEC MOXXET €€ IEPECAaTh.

Kpumepuu ouenueanus no npusnaxam mpex ypoeHeil yCneuHocmu

YPOBHH YCHIEIIHOCTH

5-0aiIbHAA IKAJIA

100% - 1 mkamaa

He nocTurayr Heo0XoauMbIi
YPOBeHb

«2»

KavyeCcTBEHHAasl OIleHKA: HIKEC HOPMBI, 0-49%
He pemena tumnosasi, MHOTO pa3

HEYIOBJICTBOPUTEIHHO
oTpaboTaHHas 3a7a49a

«3»

KayeCcTBEHHAs OLleHKA: HOpMa, 3a4ET,
Heo0xonqumplii (0a30BbIi) YAOBJIETBOPUTEIBHO.
YPOBEHb YacTu4HO ycrenHoe pemenue (¢ 50-79%
Pemenwue Tunosoii 3amauu, HE3HAYUTENIbHOM, He BIMSIONICH Ha
110100HOM TeM, 4TO pelaiu pe3yJIbTaT OLIMOKON MM ©
y>Ke€ MHOTO pa3, T1e MMOCTOPOHHEH MOMOIIIBIO B KAKOH-TO
TpeOOBAIHCH OTPAOOTAHHBIC MOMCHT PEIIICHUS)
YMEHHUS U YK€ YCBOCHHBIE «4»
3HaHUS KayeCTBEHHAsl OLleHKA: XOPOIIIO.

[TosHOCTBIO ycmenHoOe penieHue (0e3 80 —99%

OLIMOOK U MOJHOCTHIO
CaMOCTOSITEJILHO)

IMoBbIIEHHBI
(mporpamMMHBbIii) ypOBeHb
Pemenne HectanmapTHOM
3ajJjauy, rje noTpedoBaIoch
100 IPUMEHUTH HOBBIE
3HaHUA 110 U3y4aeMOH B
JTAaHHBIA MOMEHT TEeME,

100 YK€ YCBOCHHbIE 3HAaHUS U
YMEHHUSI, HO B HOBOH,
HENPUBBIYHON CUTYyallUn

«»
KauyecTBEeHHas olleHKa: OJIM3KO K
OTJIMYHO.
YacTu4HO yCHenHoe pemeHue (¢
HE3HAYUTEJIHHOM OIIMOKOM HMIIH C
MMOCTOPOHHEN MOMOUIBIO B KAKOW-TO
MOMEHT peIlIeHus)

80-99% wiun

«5»
Ka4yecTBEHHAsl OlleHKA: OTIMYHO.
[TonmHOCTBIO yenenHoe perienue (6e3
OLIMOOK U MOJIHOCTHIO
CaMOCTOSATEIILHO)

100%

MakcuMaJabHBIH
(HeoOs3aTeNbHBIN) YPOBEHD
Pemenne 3amaun mo
MaTepuany, He H3y4JaBIIeMyCs
B KJIacce, TJIe MOTPeOOBAINCH

«5»
YacTu4HO ycrenHoe pemenue (¢
HE3HAYHUTEJIbHON OMMUOKON HJTH C
IIOCTOPOHHEN MOMOLIBIO B KAKOK-TO
MOMEHT pellIeHus)

OtnenpHas mkaina: 50-
69%




00 CaMOCTOATEILHO «5u5»
IOOBITBIE HOBBIE 3HAHMS, JTH00 Ka4eCTBEHHAsl OLleHKA: IPEBOCXO/IHO.
OTtnenpHast MKaia:
HOBBIE, CAMOCTOSATENILHO [TonHOCTHIO yemenHoe pemeHue (6e3 20-100%
YCBOEHHBIE YMEHUSA OLIMOOK U MOJIHOCTBIO
CaMOCTOSTEIILHO)

Ouenka nucbMeHHbIX KOHMPOIbHBIX PAOOmM 00YUAIOUUXCA 1O 260MEMPUU.

OT1MeTKAa «5», ecl:

e paboTa BHITIOJHEHA IMOJTHOCTHIO;

® B JIOTUYECKUX PACCYKICHHUSAX, JOKA3aTEIbCTBAX M OOOCHOBAHWU PEIICHUS HET MPOOEIOB U
OIINOOK;

® B pCIICHUWU HET MaTeMaTHYeCKHX OIIMOOK (BO3MOXHA OJHA HETOYHOCTb, OMHCKA, KOTOpas He
SBIISIETCS CIICICTBUEM HE3HAHUS WM HEIIOHUMAaHUS Y4eOHOTO MaTtepuaa).

OT1MmeTKka «4» CTaBUTCS B CIACAYIOIIMX CIyUasxX:

e paboTa BBINOJHEHA MOJHOCTHbIO, HO OOOCHOBAHMSI LIArOB PEIICHUs] HEAOCTATOYHBI (€CTU yMEHHUE
000CHOBBIBAThH PACCYKICHUS HE SIBISUIOCH CIICIUATBHBIM 00BEKTOM IMPOBEPKH);

e JIONYIIEHbI OJHA OIIMOKa UM €CTh JBa — TPU HEN0u&Ta B BBIKJIAJKAX, PUCYHKaX, YyepTexax HIU
rpadukax (€cim 3T BHJIbI padOT HE SBJBSUIUCH CIICIIMAIBHBIM 0OBEKTOM IMPOBEPKH).

OT1MeTKa «3» CTaBUTCS, €CIIN:

e JlomyineHo 6osee 0HOM OMMOKHN WK Oojiee IBYX — TPEX HEJOYETOB B BBIKIIAJKAX, UEPTEKaX WU
rpadukax, HO oOydaromuiics o01anaeT 00s3aTeIbHBIMA YMEHUSAMH IO IIPOBEPSEMOil TeMe.

OTtMmeTKa «2» CTaBUTCS, €CIIN:

® JIONYIIEHBI CYIIECTBEHHbIE OMMUOKH, TOKA3aBIUE, YTO 00ydaromuiicss He 001aiaeT 00s3aTeIbHBIMU
YMEHHSIMH 110 IaHHOI TeMe B IIOJTHOM Mepe.

Y4uTenp MOXET MOBBICUTH OTMETKY 32 OPUTHHAIBHBIA OTBET HA BOIPOC WM OPUTHHAIHHOE
pelleHre 3aJayu, KOTOPbIEe CBUIETENHLCTBYIOT O BBICOKOM MAaTEMaTHYECKOM DPa3BUTHH O0YYaroOIIErocs; 3a
petieHue 0oJiee CIOXKHOW 3a7ja4M WJIM OTBET Ha OOJIee CIOXKHBIN BOIMPOC, MPEIOKEHHBIE 00ydalomeMycs
JOTIOTHUTEIIHLHO MOCIIE BBIMOTHEHUS UM KaKHX-THOO0 IPYTUX 3a/laHui.

2. OQueHnka_ycmHplX 0meento8 00yuarnuiuxca no 2e0Mempuu

OTBeT OlLIeHNBAETCS OTMETKOM «5», €CIIM YUeHHUK:

® T[IOJIHO PACKphUI COJIEp)KaHUE MaTepuaia B 00beMe, IPEeyCMOTPEHHOM MTPOTrPaMMON B YIEOHHKOM;

® U3JIOKWJI MaTepual TPAMOTHBIM SI3BIKOM, TOYHO HCIOJBL3YS MAaTEeMATHUECKYI0 TEPMHHOJIOTHIO U
CHMBOJIMKY, B OIIPEAECICHHON JOTHYECKOM MOCIEA0BATEIbHOCTH;

® TIPaBHJIBHO BBIOJHUI PUCYHKH, YEPTEXKH, TpadUKU, COMyTCTBYIOIINE OTBETY;

® T0Ka3ajJ yMEHHE WLIIOCTPUPOBATh TEOPUI0 KOHKPETHBIMH MpPHUMEpPaMH, NMPUMEHSITh €€ B HOBOU
CUTYAITU{ TIPH BBITIOJTHEHHUH MMPAKTHICCKOTO 3a/IaHUs;

® TIPOJEMOHCTPHUPOBAI 3HAHHE TEOPUN PAHEE U3YyUEHHBIX COMYTCTBYIOUINX T€M, CHOPMUPOBAHHOCTH
U YCTOMYMBOCTH MCIIOJIb3YEMbIX MTPH OTBETE YMEHUI M HaBBIKOB;

® OTBEYAJI CAMOCTOSITEIHLHO, 0€3 HABOIAIINX BOTIPOCOB YUUTEJIS;

® BO3MOXXHBI OJTHA — JIB€ HETOYHOCTH IPH OCBEIICHUH BTOPOCTETICHHBIX BOITPOCOB HJIM B BHIKJIAIKAX,
KOTOPBIE YUYEHHUK JIETKO UCTIPABUJII TIOCIIC 3aMEUaHUs YUUTEISI.

OTBeT OlEHUBACTCS OTMETKOI «4», €ClIi yIOBIETBOPSIET B OCHOBHOM TPEOOBAHUSAM Ha OIEHKY «5»,
HO IIPH 3TOM MMEET OJINH U3 HEJOCTaTKOB:

® B U3JIOKEHUU JOMYIICHBl HEOONbIINE MPOOENbl, HE HMCKA3WBIIEE MaTeMaTHYeCKOe COJep)KaHue
OTBETA;

e JIOMYIIEHBI OJWH — JIBa HEIOUYETA IIPH OCBEIIEHWH OCHOBHOTO COJIEPKAHUS OTBETA, UCIIPABJICHHBIC
MOCJIC 3aMEYaHHS YUUTEIS;

e JONYIIEHBI OMMOKa WK OoJiee IBYX HEJOYETOB IPHU OCBEIICHUH BTOPOCTEIIEHHBIX BOMPOCOB HIIU
B BBIKJIaJIKaX, JIETKO MCIIPABJICHHBIC IMOCTIE 3aMEUaHUS YIUTEIIA.

OtMeTKa «3» CTaBUTCS B CIICAYIOIINX CIydasK:




® HECIMOJIHO PACKPBITO COJIEpXKaHWE MaTepuasia (CoaepikaHhue HM3JI0KEHO (parMeHTapHO, HE BCeria
MOCJIC/IOBATENIbHO), HO TIOKa3aHO oOllee MOHMMaHWE BOMpPOCa M IPOJCMOHCTPUPOBAHBI YMEHHS,
JIOCTaTOYHBIE JJI1 YCBOCHUSI IPOrpaMMHOro Marepuana (omnpezaeiensl «TpeOoBaHUSIMU K MaTeMaTHYECKOM
MOJIrOTOBKE 00YYAOIIMXCS» B HACTOSIIEH MPOrpaMMe 10 MaTeMaTHKe);

¢ UMCIIUCH 3aTPYAHCHUA WKW OONYIICHBI omruOKu B OIpPCACICHUA MaTeMaTHYECKOU TCPMHHOJIOTUH,
YCPTECIKAxX, BbIKJIIAJKaX, UCIIPABJICHHBIC ITOCJIC HCCKOJIBKUX HABOAAIINX BOIIPOCOB YUHUTCIIA,

® VUYCHMK HE CHpaBWICS C MPUMEHEHHEM TEOPHH B HOBOH CHTyalldd TPH BBIMOJHCHUH
HPAKTHYECKOT0 3a8JaHMs1, HO BBIITOJHUII 33JaHUs 00513aTeIbHOTO YPOBHS CIIOKHOCTH TI0 IAHHOM TeMe;

¢ IIpu AJOCTaTOYHOM 3HAaHUHN TCOPCTUYICCKOTO Marcpurajia BBISIBJICHA HEeOoCTaTO4YHasn
c(OpPMUPOBAHHOCTH OCHOBHBIX YMEHUH M HaBBIKOB.

OTMmeTKa «2» CTaBUTCA B CIACAYIONIUX CIydasx:

® HE PacKpbITO OCHOBHOE COZICP)KaHKE YUEOHOT0 MaTepuaa;

e 00OHapyXeHO HE3HAHWE YUYCHUKOM OoJbIel min HanboJiee BaXKHOW 9acT y4eOHOro MaTepuarna;

¢ JJOIMyHICHLL OH_H/I6KI/I B OIpCaACIICHUU HOHHTHﬁ, npu HUCITOJIB30BaHUU MaTeMaTHYECKOU
TEPMHHOJIOTHH, B PUCYHKaX, YepTekax WM Trpadukax, B BBIKJIAJKaX, KOTOPbIC HE HCIPABICHBI IMOCIE
HCCKOJIBKHMX HABOIAAIIHUX BOIIPOCOB YUHUTCIIA.

Obmas kaaccupukanus ommnoOK.

[Tpu oneHke 3HaHUM, yMEHUI U HAaBBIKOB O0YyYarOIIUXCs CIEAYET YYUTHIBATh BCe OIMIMOKH (IpyOble U
HerpyOble) U HETOUETHI.

I'pyObiMu cuuTaOTCH OIUOKU:

- HE3HAHUE OIPEIEICHUS OCHOBHBIX IIOHATHH, AKCHOM, TEOPEM, IPABUJ, OCHOBHBIX IIOJIOKECHUI
TEOpHH, He3HaHUE (HOPMYJI, OOILEIPUHATHIX CUMBOJIOB 0003HAUE€HUI BEJTMUUH, EMHULL UX U3MEpPEHMS,;

- HE3HAaHUE HAUMEHOBAaHUU €MHULl U3MEPEHHUSI,;

- HEYMEHHE BBIIEIUTH B OTBETE IJ1aBHOE;

- HEyMEHHE IPUMEHATH 3HAHUs, aJITOPUTMBI [UIsl pELICHUS 3a/1a4;

- HEYMEHHE JIeaTh BBIBOABI U 0000IICHNUS;

- HEyMEHHE I0JIb30BATHCS EPBOUCTOYHUKAMHU, YIEOHUKOM U CIIPaBOYHUKAMU;

- paBHO3HAUHbIE UM OILMOKU;

- BBIYHMCIIHUTEIbHBIC OMNOKH, €CJIM OHU HE SBJISIOTCS OMMCKOM;

- JIOTUYECKHUE OLIUOKHU.

K Herpy0ObiM omm0kam cienyer OTHECTH:

- HETOYHOCThb (POPMYJIMPOBOK, ONpeAeNeHUI, MOHATUN, TEOpHil, BhI3BaHHAs HEMOJIHOTON oOXxBaTa
OCHOBHBIX IIPU3HAKOB OIPEIAEIAEMOr0 IOHATUSA WM 3aMEHOW OJHOIO0 - JBYX M3 OJTHUX IIPU3HAKOB
BTOPOCTEIIEHHBIMU;

- HETOYHOCTb YepTexka, PUCYHKA;

- HEpalUMOHAIBHBIM METOJ pEIIEHUs 3aJa4yd WM HEJOCTaTOYHO MPOAYMAHHBIM IUIAaH OTBETA
(HapylIeHUEe JIOTHKH, TOIMEHA OTJEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMH);

- HEepalHOHAJIbHbIE METO/bI pabOTHI CO CIIPAaBOYHOM U JIpYroM JIUTEPaTypoi;

- HEyMEHMeE pellaTh 3a7a4yH, BBIIOIHATh 33JaHus B 00ILEM BHIE.

Henouyeramm sBisrOTCS:

- HepalMOHaJIbHbIE IPUEMBI BBIYMCICHUN U TPeoOpa3oBaHU;

- HeOpeXHOe BBINOJIHEHHE 3aMHUCel, UepTexkeH, cXeM, rpapuKoB.

Kountpoas 3YH mnpemaraercss npu mpoBeeHUN MaTEMAaTHYECKUX TUKTAHTOB, TPAKTUUYECKUX PAOOT,
CaMOCTOSITENILHBIX Pab0T 00YJarOIIEero U KOHTPOJIUPYIOLIETO BUIa, KOHTPOIBHBIX padoT.



