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1. TlpumepHOl OCHOBHOM OO0pa30BaTEJBHOW TMPOrpaMMBl OCHOBHOTO  OOIIETO
obpa3zoBanus (omobpeHa QeaepabHBIM y4eOHO — METOJIUYECKUM OOBEIUHECHHEM II0
obmemy obpazoBanuio mpotokoi Nel/15 ot 08.04.2015;

2. IlpumepHoit aBTOpCcKOW TporpamMmbl bypmuctpoBa T.A. mo y4eOHBIM TMpeaMeTam
I'eomeTpus 7-9 knaccel. Ctannaptel Broporo nokoieHusa. M.: IIpocsemenue. 2018r.-
%.c.

3. OOIT OO0 HOYY ®dunodeeBckasi THMHA3US;

4. YueOnuk: ['eomerpust 7-9 knaccwl, JI.C.Atanacsn, B.®.byty3oB u ap.

M. Ilpocsemenne 2019 rog.

r. HoBblll Ypenroii
2020r.



Ilnanupyembie pe3yibTaThl OCBOCHUSI Y4€OHOI 0 peaMeTa

JIMYHOCTHBIE Pe3yJbTAThI

1) BocniuTaHue pocCUMCKOM rpak1aHCKOM UJIEHTUYHOCTHU: MIATPUOTU3M, yBakeHHe K OTeuecTBy,
MPOLIJIOE U HACTOSIEE MHOTOHAIMOHAIBLHOTO HapoJa Poccun; oco3HaHue CBOE STHUYECKOU
MIPUHAJIJICKHOCTH, 3HAHUE UCTOPHUH, A3bIKA, KYJIBTYPBI CBOETO HapOa, CBOEro Kpasi, OCHOB
KyJIbTYPHOTO Haciienus Hapo10oB Poccun u yesnoBedecTBa; YCBOCHHE T'YMAaHUCTUYECKHX,
JNEMOKPATUYECKUX U TPAJUIIMOHHBIX [IEHHOCTEH MHOTOHAIIMOHAIBHOTO POCCUMCKOTO OOIIECTBA;
BOCIHTaHUE YyBCTBA OTBETCTBEHHOCTH U J0Jira nepen PonuHoi;

2) opmupoBaHKEe OTBETCTBEHHOTO OTHOLIEHUS K YU€HHUIO, TOTOBHOCTH U CITIOCOOHOCTH
00yJarImuXxcst K CaMOpPa3BUTUIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMH K O0yUYECHHIO U
MTO3HAHUIO0, 0CO3HAHHOMY BBIOOPY M MOCTPOCHUIO JabHENIIeH NHANBUAYAIbHON TPaeKTOPUHU
oOpa3oBaHus Ha 0aze OPUEHTUPOBKHU B MUpe npodeccuil 1 NpoPpecCHOHANbHBIX MPEANOYTEHU N, C
Y4E€TOM YCTOMUYMBBIX [T03HABATEIbHBIX HHTEPECOB, a TAK)KE€ Ha OCHOBE (POPMUPOBAHUS
YBaXHUTEJIBHOTO OTHOUICHUS K TPYAY, PA3BUTHS OIbITA YYACTHUS B COI[MAJIILHO 3HAYUMOM TPY/AE;

3) hbopmupoBaHHE LIETOCTHOTO MUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOMN MPAKTUKH, YUUTHIBAIOIIETO COLUATIBHOE, KYJIbTYPHOE, S3bIKOBOE,
JyXOBHOE MHOT000Opa3ue COBPEMEHHOTO MUDPA;

4) dopMupOBaHHE OCO3HAHHOTO, YBAKUTEIBHOTO U JOOPOKETATETHHOTO OTHOIIIEHUS K JPYrOMYy
YeJI0BEKY, €ro MHEHHIO, MUPOBO33PEHHIO, KYJIbTYPE, SI3bIKY, BEPE, IPakIaHCKOM MO3UIINH, K
UCTOPUH, KYJIbTYpE, PEIUTUH, TPATUIUIM, 3bIKaM, IIEHHOCTSIM HapoA0oB Poccruu u Hapo10B Mupa;
TOTOBHOCTHU U CIIOCOOHOCTH BECTH AUAJIOT C JPYTUMHU JIIOABMH U JOCTUTaTh B HEM
B3aMMOTIOHUMAaHUS;

5) ocBO€HME COLMATIbHBIX HOPM, MTPaBUJI MOBEACHUS, posiel U (popM COLMaTbHOMN KU3HU B IPYIIAX U
coo01iecTBax, BKJIIOYasi B3POCIbIE U COLIMANIbHBIE COOOIIECTBA; y4acTUe B IIKOJIHLHOM
caMOyYIpaBJICHUU U OOIIECTBEHHO KU3HU B MpeesiaX BO3PACTHBIX KOMIIETEHLIUN C yUeTOM
PErMOHANIbHBIX, STHOKYJIBTYPHBIX, COLUATIBHBIX U SKOHOMHUYECKHX 0COOCHHOCTEH;

6) Pa3sBUTUE MOPAJIBHOI'O CO3HAHUA U KOMIIETCHTHOCTH B PCHICHUHN MOPAJIbHBIX HpO6J’I€M Ha OCHOBC
JIMYHOCTHOTI'O B5160pa, (bOpMHpOBaHI/Ie HPaBCTBCHHBIX YYBCTB U HPABCTBCHHOI'O ITOBCACHUS,
OCO3HAHHOT'O M OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHBIM MOCTYIIKaM;

7) (bOpMI/IpOBaHI/Ie KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B 06I_HGHI/II/I U COTPYAHHUYCCTBE CO
CBCPCTHUKAMHU, NCTbMHU CTAPHICTIO U MJIAAIICTO BO3pPacCTa, B3POCIILIMU B IIPOLECCC 06pa30BaTeJle0171,
O6H_I€CTBCHHO HOJ'IG3HOI71, yqe6HO—HCCHCI[OBaTCHLCKOﬁ, TBOpquKOﬁ " JpYrux BUIOB ACATCIIBHOCTU,

8) popmupoBaHUE LIEHHOCTH 3/10POBOTO U 0e301acHOro 0opasa KM3HH; YCBOCHHE MTPaBUII
WH/MBHUIYaJIbHOTO M KOJUIEKTUBHOI'O 0€30MaCHOTO MOBEACHUS B UpE3BhIUANHBIX CUTYaIHIX,
YTPOKAIOIINX )KU3HU U 3I0POBBIO JIFOACH, TPaBUJI IOBEACHMS Ha TPAHCIIOPTE U HA JOPOTaX;

9) bopmMupoBaHUE OCHOB KOJOTUYECKON KYJIbTYPbl COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBIIIJICHUS], PA3BUTHE OTBITA SKOJOTHYECKA OPUEHTUPOBAHHON Pe(IIEKCUBHO -
OLICHOYHOM M NMPAKTUYECKOU EATEIbHOCTH B )KU3HEHHBIX CUTYyalUX;

10) OCO3HaHUEC 3HAYCHUA CCMbU B ) KM3HHU YCIIOBCKA U OGH.[CCTB&, MNPUHATUC HCHHOCTHU CeMEMHOM
JKU3HH, YBAXKUTCIBHOC U 3a00TIMBOE OTHOIICHHE K YJIEHAM CBOCH CCMBbH,;



11) pa3BuTHE 3CTETHUECKOTO CO3HAHUS Y€pPE3 OCBOCHUE XYA0KECTBEHHOTO HACIIEIUsI HAPOI0B
Poccun u Mupa, TBOpUECKON AEATEIBHOCTH 3CTETUYECKOTO XapaKTepa.

MeTtanpeaMeTHbIe pe3yabTaThl

MertanpeaMeTHbIE pe3yNbTaThl BKJIIOYAIOT OCBOEHHBIE OOYYAIOUIMMUCS MEKIIPEIMETHBIE
NMOHATUSL W YHHBEpCaJbHbIE  ydeOHBIE  JEUCTBUS  (PETyIsITHBHBIE,  IO3HABATEJIbHEIC,

KOMMYHHUKaTHBHbIE).

Me:knpeaMeTHbIe NOHATHSA
YcnoBuem GopMUPOBaHHS MEKIIPEIMETHBIX MOHATHHA, TaKWX, KaKk cHCTeMa, (aKkT, 3aKOHOMEPHOCTb,
(deHOMeH, aHanM3, CHHTE3 SBISAETCS OBJAJCHHE OOYYalOMIMMHCS OCHOBAMH YUTATEIbCKON
KOMIIETEHIIMHY, TPUOOpPETeHNE HaBbIKOB palboThl ¢ uH(opManueH, ydactue B IIPOEKTHOU
NesITeNbHOCTH. B OCHOBHOM 1IKOJE€ Ha BceX MpeAaMerax OylneT MpojoipkeHa paboTa 1O
(hOpMUPOBAHUIO M PA3BUTHIO OCHOB YMTATENILCKOW KoMIeTeHIMH. O0yyaronuecs OBIaJACIOT YTEHUEM
KaK CpEICTBOM OCYIIECTBJICHMS CBOMX JaJbHEHIINX IUIAHOB: NPOJAODKEHHMS OOpa3oBaHMS H
caM000pa3oBaHus, OCO3HAHHOTO IIJJAHUPOBAHUS CBOEr0 AaKTyaJbHOTO M MEPCIEKTHMBHOIO Kpyra
YTEHMs, B TOM 4MCJIE JOCYroBOro, MOJATOTOBKM K TPYAOBOM M COLMAIbHON JesTenbHOCTU. Y
BBIITYCKHUKOB OyZeT cpopMUpOBaHa MOTPEOHOCTh B CHUCTEMATHUYECKOM YTEHHUU KaK CpEICTBE
MO3HAaHUSI MHUpa U ce0s B 3TOM MHUpE, FapMOHU3ALMN OTHOILIEHUIN YesloBeKa M OOLIeCTBa, CO3/1aHUU
00paza «moTpeOHOTO OYyTyIIEeT0Y.

[Ipn n3ydeHun y4eOHBIX MpPEAMETOB OOYYaIOUIUECS YCOBEPIIEHCTBYIOT NMPUOOPETEHHbIE HA
MIEPBOM YpPOBHE HaBBIKU paboThl ¢ nH(popMaluel u NonoyuHAT ux. OHU cMOTryT paboTaTh C TEKCTaMH,
peoOpa30BbIBATh M UHTEPIPETUPOBATH COJIEPKAILYIOCS B HUX UH(OPMAIIHIO, B TOM YHUCIIE:

* CUCTEMaTU3UPOBATh, COINOCTABIATh, AHAJIU3UPOBATH, 0000IIATh M HHTEPIPETHPOBATH
MH(POPMAIIHIO, COEPKAIIYIOCS B TOTOBBIX HH(MOPMAITMOHHBIX 00BEKTAX;

* BBIJCJIATh TJIaBHYI0O M U30BITOUYHYIO WH(OPMALNIO, BBINOJHATH CMBICIOBOE CBEPTHIBAHUE
BBIJICTICHHBIX (DAaKTOB, MBICJICH; MPEACTABIAThL MH(OPMAIMIO B CKATOM clioBecHO (opme (B Buue
IJIaHA WM TE3UCOB) W B HArJISAHO-CHUMBOJIMUECKOW (opme (B BHuie Tabiuil, rpaduyecKux CXeMm Hu
Iyarpamm, KapT HOHITUNH — KOHIENTYaJIbHBIX JUarpamMm, OMOPHBIX KOHCIIEKTOB);

* 3aMOJHATH U JIOTIONHSTH TaOJIULIbI, CXEMBI, IUarpaMMbl, TEKCTHI.

B xone u3ydyenusi Bcex y4eOHBIX MPEAMETOB OOydarouluecs: MPUOOPETYT OMBIT MPOEKTHOM
NESATENPHOCTH  Kak  oco0oil  (opmbl  yuyeOHOW  paboOThl, CIOCOOCTBYIOIICH  BOCHHTAHHIO
CaMOCTOSITEJIBHOCTH, ~ WHUIMATUBHOCTH,  OTBETCTBEHHOCTH,  IOBBIIICHUIO  MOTHUBAllUU U
3¢ deKkTUBHOCTH y4eOHOI JeATeIbHOCTH; B XOJ€ peallu3allii UCXOJHOTO 3aMbIcia Ha MPAKTHUYECKOM
YpOBHE OBIIQJICIOT YMEHHEM BBIOMpAThH a/IeKBaTHbIE CTOSIIEH 3a7aue cpeAcTBa, NIPUHUMATh PELICHUS,
B TOM YHKCJIE€ U B CUTyallUsIX HeompeaenaeHHOCTH. OHM MoydaT BO3MOKHOCTh Pa3BUTh CIIOCOOHOCTD K
pa3paboTke HECKOJbKUX BAapUAHTOB pEUICHHM, K IMOUCKY HECTaHIAPTHBIX PEUICHHH, MOUCKY H
OCYILIECTBIICHUIO Hanboiee MPUEeMIIEMOTO PEIICHHUS.

[lepeueHpb KIIOYEBBIX MEKIIPEIMETHBIX MOHATUN ONpeAeseTcs] B X0Ie pa3pab0TKU OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 00IIero obpa3zoBaHUs 00pa3oBaTENbHONW OpraHu3alud B
3aBUCHMOCTH OT MAaTE€pUAIbHO-TEXHUYECKOIO OCHAIICHHS, KaJpOBOTO MOTEHIMANla, HCIOIb3yeMbIX
METO/I0B pabOThI M 00pa30BATEIbHBIX TEXHOJIOTHI.

B cootBerctBU PI'OC OOO BBIAEHAIOTCA TPU TPYIINBI YHUBEPCAIBHBIX YUE€OHBIX JEHCTBHIMA:
peryasTUBHbIE, T03HABATEIbHbIE, KOMMYHUKATUBHBIE.

PeryasituBubie YY /1

1. YMeHue caMOCTOSATENBHO ONPEeAesATh eI 00yueHUs], CTaBUTh U (OPMYIUPOBATH HOBBIE
3ajaud B ydyeOe M I03HABaTEJIbHOW JEATeNbHOCTH, pa3BUBaThb MOTHUBBI M HMHTEPECHl CBOEH

MO3HaBATENbHON AesATeabHOCTH. OOyUaromUNiCs CMOXKET:

® aHAIM3MPOBATH CYIIECTBYIOIIUE U IUIAHUPOBATh OyAyIne 00pa3oBaTebHbIE PE3yIbTAThI;

® HJIeHTU(UIIUPOBATH COOCTBEHHBIE TPOOIEMBI M OTIPEIEIIATH TJIABHYIO IPOOIEMY;

® BBIJIBUTaTh BEPCUHM peLICHHs MpoOJaemMbl, (OPMYIUPOBATh TUIOTE3bl, MPEABOCXUIIATH
KOHEUHBIH pe3ynbTar;

® CTaBUTh IIeNb JAEATEJBHOCTH Ha OCHOBE OIpENesIeHHOW MNpoOJIeMbl M CYLIECTBYIOIIMX



BO3MOJKHOCTEH;

e (QopmynupoBaTh YydeOHBIC 33Ja4d KaK IIAard JOCTHOKEHHsS IIOCTABJICHHOM Lenu
NEeSITENIbHOCTH;

e 00OCHOBBIBATh IIETICBHIC OPUEHTHUPHI U MPUOPUTETHI CCHIIKAMU HA IEHHOCTH, YKa3bIBas U
000CHOBBIBAS JIOTHYECKYIO MTOCIIEA0BATEIHHOCTD IIATOB.

2.YMeHUE CaMOCTOATEIbHO IUIAHUPOBAaTh IYTH JOCTHXKEHMsSI Leleld, B TOM 4HCIE
b TEpHATHBHBIE, OCO3HAHHO BHIOMpPATh HambOosiee SPPEKTHBHBIC CIIOCOOBI PEIICHHsS YYEOHBIX M
MO3HABATENbHBIX 3a7a4. OOyUarOIIHIICs CMOXKET:

® OIpenensiTh HEOOXOOUMbIE NIEHCTBHE(S) B COOTBETCTBHM C Y4€OHOW W TO3HABATEIHHOU
3a/1aueil ¥ COCTABJISITh AITOPUTM UX BBITIOJHEHNUS,

e 00OOCHOBBIBaTh M OCYHIECTBJIATH BbIOOp Haubosee 3PPEKTUBHBIX CHOCOOOB pEHICHUS
y4eOHBIX U M03HABATEIbHBIX 33/1a4;

® OMNpeAensiTh/HaXOqUuTb, B TOM 4YHCIIE W3 MPEUIOKEHHBIX BAPUAHTOB, YCIOBUS s
BBITIOJTHEHUS yIEOHOM U MO3HABATEILHOM 3a1a4u;

e BBICTpauMBaTh JKM3HEHHbIE IUIaHBI HAa KpaTKOCpOuHoe Oymayuiee (3asiBiSITh IL€JIEBbIe
OPHUEHTHUPHI, CTaBUTh aJICKBAaTHBIE MM 3aJa4ydl WM TpejyiaraTh JCHCTBUS, yKa3biBas U OOOCHOBBIBAS
JIOTUYECKYIO MOCJIE0BATEIbHOCTD 11ar0B);

e BbLIOMpATh U3 MPEUIOKEHHBIX BAPUAHTOB U CAMOCTOSATEIBHO HCKATh CPEICTBA/PECYPCHI JUIS
pelIeHUs 3a/1a4k/I0CTHKEHUS LEH;

® COCTaBJIATH IUIaH peuieHus MpoOaeMbl (BBITIOIHEHUS TPOEKTa, IPOBEICHHS UCCIIEI0BaHNU);

e OMNpeAensiTh MOTEHLUAJIbHbIE 3aTPYAHEHUS INPU pPEIIeHWH Y4yeOHOW U MO3HABATENbHOMN
3aJlauM U HaXOJUTh CPE/ICTBA I UX YCTPAHEHMUS;

® OMNUCHIBATH CBOI OMBIT, OopMIIsAS €ro Ajs Mepeladyud APYruM JIIOASM B BHJIE TEXHOJOTHUHU
penieHust MpakTUYECKUX 3a/1a4 ONPEIETIEHHOT0 Kacca;

® IUIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAUBHIYaIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

3.YMeHue COOTHOCUTh CBOM JEWCTBUS C IUIAHUPYEMBIMU pPE3YJIbTATAMH, OCYIIECTBIIATH

KOHTPOJIb CBOEH AEATEIbHOCTH B MPOIECCE JOCTHIKEHUS pe3yibTaTa, ONPEAesiTh CIOCOObI

JEHUCTBUI B paMKaxX MPEI0KEHHBIX YCIOBUN U TpeOOBaHUN, KOPPEKTUPOBATh CBOU JCHCTBUS

B COOTBETCTBUU C U3MEHsIoNIeHcs cutyanneid. OO0ydaromuics CMOXKET:

® OIpenensiTh COBMECTHO C IE€JaroroM MW CBEPCTHUKAMHU KPUTEPUU IUIAHUPYEMBIX
PE3yNbTAaTOB U KPUTEPHUU OLICHKU CBOEH y4eOHOM AesITeTbHOCTH;

® CHCTEMAaTHU3HpPOBaTh (B TOM YHCJIE BbIOMpATh MPUOPHUTETHBIC) KPUTEPUHU ILIAHUPYEMBIX
pPEe3yIbTAaTOB U OLICHKU CBOEH JIEATEIbHOCTH;

e oTOMpaTb HHCTPYMEHTBHl [UIsi OLIGHMBAHUA CBOEH  JESITEIbHOCTHU, OCYILECTBISATh
CaMOKOHTPOJIb CBOCH AESITEIFHOCTHA B PaMKaX MPeII0KEHHBIX YCIOBUIM U TpeOOBaHUIA;

® OILICHUBATH CBOIO JEATEIBHOCTb, APIyMEHTHPYS NPUUYUHBI JAOCTHKEHUS WA OTCYTCTBHS
IJIAHUPYEMOTO pe3yibTaTa;

® HAaXOJUTh JOCTATOYHBIE CPEJCTBA JUISl BHIMOJHEHUS Y4€OHBIX NEHCTBUN B M3MEHSIOLICHCS
CUTYAIlMH W/WIN IPU OTCYTCTBHUH ILNITAHUPYEMOTO Pe3yabTaTa;

e paboTas MO CBOEMY IIJIaHy, BHOCHUTb KOPPEKTHBBI B TEKYIIYIO NESTEIbHOCTh Ha OCHOBE
aHalM3a  M3MEHEHWH  CUTyauMu  JUIsl  TOJY4YeHMs  3alJIJaHUPOBAHHBIX  XapaKTEPUCTHK
MPOJIyKTa/pe3ynbTaTa;

® VYCTAaHABJIMBATh CBSI3b MEXJAYy TOJYUCHHBIMU  XapaKTEPUCTUKAMH  TPOAYKTa U
XapaKTEepUCTHUKAMU Tpoliecca AESTENbHOCTH U M0 3aBEPLICHUN JIEATEIbHOCTU Mpeiaratb 3MEHEHUE
XapaKTEPHUCTHUK MpoIiecca A MOJYUYEeHUs! YITyUYIIEHHbIX XapaKTepUCTUK MPOIYKTa;

® CBEpSITh CBOM JEHUCTBUS C LEIbI0 M, NpPU HEOOXOAMMOCTH, HCIPABIATH OIIMOKU
CaMOCTOSITENBHO.

4.YMeHUe OIICHUBATh MPABUIHLHOCTh BHITIOJTHEHHS Y4eOHO 3a1a4u, COOCTBEHHBIE BO3MOKHOCTH €€
pemeHust. OO0y4aromMiics CMOXKET:

® OMpeeNsTh KPUTEPUU MPABUIBLHOCTH (KOPPEKTHOCTH) BBITIOJIHEHUS! y4eOHOH 3a1a4u;

® aHANM3HPOBATh U OOOCHOBHIBATH NMPUMEHEHHE COOTBETCTBYIOIIETO HWHCTPYMEHTApHUS s



BBITIOJTHEHUS Y4eOHOH 3a/1a4M;

e CBOOOJHO TOJBH30BATHCS BHIPAOOTAHHBIMU KPUTEPHSIMH OIICHKH U CAaMOOILIEHKH, UCXOIS U3
[[EJTH ¥ UMEIOLITUXCS CPEJICTB, PA3Indasi pe3yJbTaT U CIIOCOObI ICHCTBUM;

® OLEHMBATh NPOAYKT CBOCH [EATENBbHOCTH 1O 33JaHHBIM W/HWIKM  CaMOCTOSITENIHHO
OTIpe/IeIIEHHBIM KPUTEPHSM B COOTBETCTBUH C IEIIBIO ICATEIILHOCTH;

e 00OCHOBBIBaTh JOCTHXKUMOCTBH L€ BBIOPAHHBIM CHOCOOOM Ha OCHOBE OIIGHKHM CBOUX
BHYTPEHHUX PECYPCOB M JOCTYITHBIX BHEITHUX PECYPCOB;

¢ (uUKCHPOBATH M AHATM3UPOBATH AUHAMHUKY COOCTBEHHBIX 00pPa30BaTEIbHBIX PE3yIbTATOB.

5.BnageHure oCHOBaMHM CaMOKOHTPOJIS, CaMOOLICHKH, MPUHATUS PELIEHUM U OCYIIECTBIICHUS
OCO3HAHHOTO BhIOOpa B y4eOHOH ¥ Mo3HaBaTeIbHONW. OOyJaromuics CMOXKET:

e HaOIIOAATh M aHAIM3HPOBATh COOCTBEHHYIO YUEOHYIO M MO3HABATENbHYIO JESTEIbHOCTh U
JESITEIbHOCTD IPYTUX 00Oy4aroUuXxcs B MPoIecce B3aUMOIIPOBEPKH;

® COOTHOCHUThH peallbHbIe M TUIAHUPYEMBIE PE3ylIbTaThl WHAWBUAYaJIbHOW 00pa3oBaTEebHOU
JEeSATEBHOCTH U JIENaTh BBIBOJIBI,

® TNPUHUMATH PEIICHUE B YYeOHOI CUTYaIlM U HECTH 32 HETO OTBETCTBEHHOCTB;

® CaMOCTOSITEJIbHO ONPENENATh MPUYMHBI CBOETO yCIeXa WM HeycleXa U HaXOJUTh CIOCOOBI
BBIX0JIa 3 CUTYaI[H HEYyCIeXa;

® PETPOCIIEKTUBHO OIPENeNsATh, KaKhe JCHCTBHS 1O PEHICHWI0 YYeOHOW 3amaud WU
napaMeTphl ATHX JECHCTBHIA IPUBEIH K TIOTYYSHUIO UMEFOIIETroCs MPOIyKTa YIeOHO! AeSTEIbHOCTH;

® JIEMOHCTPHUPOBaTh TIPHEMBI  PETYISIUH  ICUXO(PHU3UOJOTHUECKUX/  AMOIHMOHAIBHBIX
COCTOSIHUM JUIsl JocTiKeHus 3(dexra ycrnokoeHus: (yCTpaHEHUs SMOLMOHAIBHOM HaNpsKEHHOCTH),
spdekTa BOCCTaHOBIEHHUS (OcCialieHus MpOSBICHUN  yToMieHHs), d(dexTa aKTUBU3ALHUU
(TOBBIIIEHUS TICUXO(U3UOJIOTUUECKONH PEAaKTUBHOCTH ).

ITo3naBaTenbHble YY /1

1.YMeHue omnpenenarts TMOHSATHsS, cO3/1aBaTh OOOOILIEHUS, YCTAaHABIMBATH AaHAJOTHUH,

KJIaCCU(UIIMPOBATH, CAMOCTOATEILHO BHIOMPATh OCHOBAHUS M KPUTEPUU IJIs Kiaccupukammu,

YCTaHaBIMBATh MPUYUHHO-CJICICTBEHHbIE CBSI3M, CTPOUTH JIOTHUYECKOE pacCyKIeHUE,

yMO3aKkIlo4eHue (MHAYKTHUBHOE, JACAyKTHUBHOE, [0 aHaJlOrMH) U JellaTh  BBIBOJBL

OO0yuaromuiicst CMOXKET:

e 10J0HMpaTh CIOBA, COMOJYMHEHHBIC KIIOYEBOMY CJIOBY, ONPEIENAIONINE €r0o MPU3HAKH U
CBOMCTBA;

® BBLICTpAaUBATh JIOTHYECKYIO IIETIOYKY, COCTOSIIYIO U3 KIFOYEBOTO CJIOBA M COMOJAYMHEHHBIX
€My CJIOB;

® BBIICIATH OOUIMI MPU3HAK ABYX WJIM HECKOJIbKHX MPEIMETOB WM SBJICHUM U OOBIICHITH X
CXOJCTBO;

e 00BEAUHATH MPEAMETHI U SIBJCHHS B TPYMIBI MO ONpPEAEICHHBIM MPU3HAKaM, CPaBHUBATH,
KiaccuuIpoBaTh U 00001aTh (DAKTHI U SIBJICHHUSI,

® BBIICJATH SBJICHUE U3 OOLIEro psAja APYruX sSBICHUI;

e OmpedensiTh 00CTOSATENbCTBA, KOTOPHIE MPEIIIECTBOBATN BO3HUKHOBEHHUIO CBSI3U MEXIY
SIBIICHUSIMH, U3 3TUX OOCTOSITENILCTB BBIACIATH OMPEIEIIAIONINe, CIIOCOOHBIE OBbITH MPUYMHON TaHHOTO
SIBIICHUS, BBISIBJISITH IPUYUHBI U CJIEICTBUS SIBIICHHIA;

® CTPOUTH pacCcyXJeHHEe OT OOIMMX 3aKOHOMEPHOCTEH K YAaCTHBIM SIBJICHHSM U OT YaCTHBIX
SIBJICHUN K OOITUM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCyXJECHHE HAa OCHOBE CPAaBHEHUS MPEIMETOB W SBIICHUH, BBIICIAS MPH 3TOM
oO111e Npu3HaKy;

e u3Jarath NOJYyYEHHYIO0 HH(OPMAIINIO, UHTEPIPETHPYS €€ B KOHTEKCTE peliaeMoi 3a1auu;

® CaMOCTOSITENIbHO yKa3bIBaTh Ha MH(POPMAIHMIO, HYXKIAIOIIYIOCS B TIPOBEpKE, Mpeajarath u
IPUMEHSATH CIIOCOO MPOBEPKH JOCTOBEPHOCTH MH(POPMAIINH;

e BepOanM30BaTh SMOIMOHATIHLHOE BIIEYATIICHUE, OKa3aHHOE Ha HETO UCTOYHUKOM;

e OOBSCHATH SABIEHUS, MIPOLIECCHI, CBSI3U U OTHOIIICHUS, BBISBIISIEMbIE B X0OJI€ MTO3HABATEILHOMN
Y HCCIIEeIOBATENIbCKON e TENHHOCTH (MIPUBOIUTH OOBICHEHUE C U3MEHEHUEM (OPMBI TIPEICTABICHUS;



OOBSCHSATH, NETATU3UPYSI WM 0000111as1; OOBSICHATH C 3aIAHHOM TOYKH 3PCHU);

® BBLISBJIATH M HA3bIBATh MPUYMHBI COOBITHSI, SIBJICHUS, B TOM YHCIIE BO3MOXHbBIE / HanboJlee
BEPOSITHBIC TIPUYUHBI, BO3MOYKHBIE TIOCTICICTBYS 3aJaHHON MPUYUHBI, CAMOCTOSTEIBHO OCYIIECTBIISS
MIPUYMHHO-CIICICTBCHHBIN aHAN3;

e JienaTh BBIBOJ HAa OCHOBE KPHTHYECKOTO aHAIHM3a Pa3HBIX TOYEK 3PEHUS, IMOJTBEPKIATh
BBIBOJI COOCTBEHHOU apryMEHTAIMEH UM CAMOCTOSITEIFHO TIOJTyIYCHHBIMU JTAHHBIMHU.

2.YMeHue co31aBaTh, MPUMEHSITH U MPe0OPa30BBIBATH 3HAKU U CHIMBOJIBI, MOJICITH M CXEMBI IS

pelieHns yueOHbIX U MM03HaBATEIbHbBIX 3a/1a4. OOyyarouIuiicss CMOXKeT:

e 0003Ha4YaTh CHMBOJIOM M 3HAKOM IMPEAMET W/UIIH SBIICHUE;

® OMpEACIAThH JOTUICCKHUE CBSA3H MEXKy MPEAMETAMH /YUK SIBJICHUSMHU, 0003HAYaTh JaHHBIE
JIOTUIECKHUE CBSI3U C TIOMOIIIBIO 3HAKOB B CXEME;

® C03/1aBaTh a0CTPAKTHBIN WM pealbHBIH 00pa3 mpeaMeTa U/uiu sIBIICHHUS,

® CTPOWTH MOJICTIB/CXEMY Ha OCHOBE YCJIOBUH 3a/Ia4 U/WJIHM CTI0CO0a €€ pelieHus;

e Co3/1aBaTh BepOabHBIC, BEMICCTBCHHBIE M HH()DOPMAIIMOHHBIE MOJEIH C BBIJCICHUEM
CYIIIECTBECHHBIX XapaKTEPUCTHK O0OBEKTA JIISl OMPEICIICHUS CII0Cc00a pelieHHs 33]]a9i B COOTBETCTBUN
C CUTYyalue;

e TIpeoOpa30OBLIBATH MOJICIH C IICJIBI0 BBISBJICHUS OOIIUX 3aKOHOB, ONPEACISIONINX JaHHYFO
MpeAMETHYIO 00J1acTh;

® TIEPEBOJUTH CIOXHYIO TI0 COCTaBY (MHOTOACIEKTHYI0) HH(OPMAaLIKIO U3 rpaduuecKoro Wiu
(hopMaTN30BaHHOTO (CUMBOJIEHOTO) MPEJICTABICHHS B TEKCTOBOE, U HA000POT;

® CTPOUTH CXEMY, QJITOPUTM JICHCTBHUS, WCIPABIATh WM BOCCTAHABIMBATh HEW3BECTHBIN
paHee aTOpPUTM Ha OCHOBE UMEIOIIETOCS 3HAHKS 00 00bEKTe, K KOTOPOMY IPUMEHSIETCS] aJITOPUTM;

® CTpPOUTH JI0KA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHUBHOTO;

® aHAJTM3UPOBATH/pe(PICKCHPOBATh OMBIT Pa3padOTKH W peau3aliu Y4eOHOTO IPOEKTa,
UCCIeI0BaHUS (TEOPETUUECKOT0, SMIMPUYECKOTO) Ha OCHOBE MPEAIOKEHHON MpoOIeMHON CUTYyallUH,
MTOCTABJICHHOM LI€JIN U/UITK 3aJJaHHBIX KPUTEPHUEB OLIEHKU MPOIYKTa/pe3ybTara.

3.CmpicioBoe ureHue. OOyJaronuicss CMOXKET:

® HaxoJUTh B TEKCTe Tpedyemyio wuHGopManuio (B COOTBETCTBHU C IIEJSIMH CBOEGH
JESITETHHOCTH );

® OpUEHTHPOBATHCS B COJEPKAHUM TEKCTa, MOHUMATh IIEJIOCTHBII CMBICT TEKCTa,
CTPYKTYpUPOBATh TEKCT;

e YCTaHaBJIMBATh B3aUMOCBSI3b OIIMCAHHBIX B TEKCTE COOBITUM, SIBJICHUIA, IIPOIECCOB;

® pPE3IOMUPOBATH INIABHYIO HJICIO0 TEKCTA;

e 1peoOpazoBbIBaTh TEKCT, «IEPEBOJIS» €ro B APYIry0 MOJAIBHOCTh, MHTEPIPETHPOBATH
TEKCT  (XYHOXKECTBEHHBIH M  HEXYHOXKECTBEHHBbIH  —  y4eOHbIH,  Hay4yHO-TIOMYJSPHBIN,
MH(pOpPMaITMOHHBIHN, TEKCT non-fiction);

® KPHUTHYECKU OIICHUBATh COAEpKaHue U (JOpMy TEKCTa.

4. @®opMHUPOBAaHUE U PA3BUTHE ODKOJOTHYECKOTO MBILIUICHUS, YMEHHE MIPUMEHSTH €ro B
M03HABATEIbHONW, KOMMYHUKATUBHOM, COLMAIBHON TMpPaKTUKE | MNpoQeccruoHaIbHON
opueHTau. O0yJaromuiics CMOXKET:

® OMpeAensiTh CBOE OTHOIIEHHE K MPUPOIHOMN CpeIe;

® aHANM3HPOBATh BIHUSHHE OJKOJOTUYECKUX (PAKTOPOB HA Cpely OOUTaHHS IKHUBBIX
OpraHU3MOB;

® TIPOBOJUTH MPUUMHHBINA U BEPOSTHOCTHBIN aHATN3 SKOJIOTUYECKUX CUTYaIU;

® TIPOrHO3MPOBATH U3MEHEHHUS CUTYAIH MPU CMEHE JEHCTBHUS OJHOTO (hakTopa Ha JeicTBHe
apyroro (akropa;

® pACIpPOCTPaHATh IKOJIOTHYECKHE 3HAHUS W Yy4acTBOBATh B MPAKTHUECKUX JIelaX MO 3alluTe
OKpYKarollen Cpeibl;

e BBIpaXaTh CBOE OTHOIIEHHE K MPUPOJE 4Yepe3 PUCYHKU, COUMHEHUS, MOJAETH, MPOCKTHHIE
paloTHI.



5. PazBurtvie MOTHMBAaLMM K OBJIAJICHUIO KYyJIbTYpPOM aKTUBHOIO HCIIOIB30BAHMS CIIOBApEN U
JPYTUX MOUCKOBBIX cucTeM. OOydaromuiicss CMOXKET:
® OmpenensTh HeOOXOAUMBIE KIIFOUEBbIC TOMCKOBBIE CIIOBA U 3aIIPOCHI;
® OCYLIECTBJIATh B3AaUMOJICHCTBUE C  JJIEKTPOHHBIMU  IIOMCKOBBIMM  CHUCTEMAMH,
CIIOBApSIMU;
e (opmupoBaTP MHOMXECTBEHHYIO BBIOOPKY W3 TIOMCKOBBIX HCTOYHHUKOB  JUIS
00BEKTHBH3AIINN PE3yIbTATOB TIONCKA,;

® COOTHOCUTH NOJyYEHHbIE PE3YIbTATHI IOUCKA CO CBOEH AEATEIbHOCTBIO.

KommyHukatuBubie YY /|

1  VYmMeHue opraHu3oBbIBaTh yueOHOE COTPYAHUUYECTBO U COBMECTHYIO JI€ATEIBHOCTD C
YUUTEJIEM U CBEPCTHUKAMM; padOTaTh WHAMBUAYAJbHO M B TpYIIE: HAXOIUTh
oOuiee penieHUue M paspeniaTtb KOHQUIMKTHI HA OCHOBE COTJIACOBAaHUS TMO3ULUN U
ydeTa UHTepecoB; (GOpMYyIUPOBATh, apTyMEHTUPOBATh U OTCTaWBAaTh CBOE MHEHHE.
OO0yuaromuiicsi CMOXKET:

— ONpEeNeNsITh BO3MOXKHBIE POJIM B COBMECTHOM JEATEIbHOCTH;

— WrpaTth ONpPEAEIECHHYIO POJIb B COBMECTHOM JEATEIbHOCTH;

— MpPUHUMATh MO3UIHMI0 cOOECEeTHNKA, OHUMas MO3UIUIO JAPYroro, pasinyarb B €ro peuu:
MHEHUE (TOUKY 3pEHHs), TOKA3aTeNbCTBO (apryMeHThl), PaKThl; TUIIOTE3bl, aKCHOMBI, TEOPHUH;

— ONpeleNsITh CBOM JEWCTBUS W JEWUCTBUA TMapTHEpa, KOTOpPbIE CIIOCOOCTBOBAIM HWIIU
MPEMSTCTBOBAIYU MPOTYKTUBHON KOMMYHHKAIIUH;

— CTPOUTH NO3UTHBHBIE OTHOIIEHUS B MIpoIiecce yueOHOM U MO3HABATENIbHOM 1eATEIbHOCTH;

— KOPPEKTHO M apryMEHTHPOBAHHO OTCTaMBATh CBOIO TOYKY 3pEHHUS, B AMCKYCCHH YMETh
BBIIBUT'aTb ~ KOHTPApryMEHThl, mepedpa3upoBaTh CBOK  MBbICAb  (BIaJEHHE  MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH);

— KPUTUYECKM OTHOCUTBCA K COOCTBEHHOMY MHEHHUIO, C JOCTOMHCTBOM IIpU3HAaBaTh
OomMrOO0YHOCTh CBOETO MHEHHS (€CIIM OHO TAaKOBO) M KOPPEKTHUPOBATH €T0;

— IpeylaraTh ajlbTEPHATUBHOE pEIlIeHHE B KOHQIMKTHON CUTYyalluy;

— BBIIENATH OOIILYIO TOUKY 3PEHUS B IUCKYCCUU;

— JI0rOBapHBAaThCS O MPAaBUJIAX M BONpOcax AJsl 00CYKJIEHHsI B COOTBETCTBUH C ITOCTABIEHHOM
nepes rpymnmnou 3aaayei;

— OpraHu30BBIBaTH y4yeOHOEe B3auMoJeiicTBMe B rpymnne (ompeneniarbs oOumue ey,
pacrpenesaTh POy, 10r0BapuBaThCS APYT C APYrOM U T. 11.);

— YCTpaHATh B  paMKax Juajgora pa3pblBbl B  KOMMYHHMKAalMM, OOYCIOBJICHHbIE
HENIOHUMaHHUEM/HENPUSATHEM CO CTOPOHBI COOECeTHNKA 3a7jauul, (POPMBI UM COJAEPKAHUS JUATIOTa.

2. YMeHHE OCO3HaHHO HCIOJb30BaTh PEYEBBIE CpPEACTBA B COOTBETCTBUM C 3aJadeid
KOMMYHHUKAllUM I  BBIPAKEHHMsI CBOMX 4YYBCTB, MbICIEH U moTpeOHocTed uis
IUIAHUPOBAHUS M PErYJSIIMM CBOEHM JEATEIBHOCTH; BJIAJEHUE YCTHOM M NHMCbMEHHOU
Peubl0, MOHOJIOTMUECKOM KOHTEKCTHON peubto. O0ydaronuiicss CMOXKeT:

® OIpeaeNaTh 3a/1a4y KOMMYHUKAIIUU U B COOTBETCTBUU C HE 0TOMpaTh peueBble CPECTBA;

e 0oTOMpaTh M HCIOJIb30BaTh PEUYEBBIE CPEJCTBA B IPOLECCE KOMMYHUKALUMU C JAPYTUMHU
JOBMU (IMAJIOT B Mape, B MaJIOH rpymmne U T. 11.);

® MPEJACTAaBJIATh B YCTHOM MM NHMCbMEHHOH ¢opMme pa3BepHYTbI IUIaH COOCTBEHHOM
NESITEIbHOCTH;

e CoOMI0AaTh HOPMBI IMYOJIMYHOM pedH, peraaMeHT B MOHOJIOTe€ M AUCKYCCUU B COOTBETCTBUU
C KOMMYHHUKAaTUBHOM 3a7a4ei;

® BBICKa3bIBaTh U OOOCHOBBIBaTH MHEHHUE (CYXJIEHHE) M 3alpallBaTh MHEHHE MapTHepa B
pamMKax Iuaora;

® IPUHUMATH PEIICHUE B XOJI€ JUAJIOra U COTJIACOBBIBATD €r0 C COOECETHUKOM;

® CO3/1aBaTh NHMCHBMEHHBIE KIMIIMPOBAHHBIE» U OPUTMHAJIBHBIE TEKCTHI C HUCIOJb30BAHUEM
HEOOXOAMMBIX PEUEBbIX CPEICTB;

® 1CIIOJIb30BaTh BepOalibHbIE CPEACTBAa (CpelNCTBa JIOTMYECKOM CBS3M) Ul BbLACICHUS



CMBICJIOBBIX OJIOKOB CBOET'O BBICTYILICHHS,

® JCIIOJb30BaTh HeBepOaIbHbIE cpencraa WIH HarJsiHble MaTepHallbl,
MOITOTOBJICHHBIE/OTOOpAaHHBIE 1101 PYKOBOJICTBOM YUUTEIIS;

e JienaTh OLEHOYHBIM BBIBOJ O JOCTH)KEHUH L€ KOMMYHHMKAI[MU HETOCPEICTBEHHO IOCIE
3aBepIIEeHUS] KOMMYHUKATHBHOTO KOHTAKTa M 0O0CHOBBIBATH €TO.

3. ®opMupoBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH HMCIIOJIL30BAaHUS WH(POPMALMOHHO -

KOMMYHMKAIIMOHHBIX TexHosorui (nanee — UKT). OOyuatoiuiicss cMOXKeT:

® [ICJICHAINIPABICHHO MCKATh M MCIIOJIb30BaTh WH(OPMAIIMOHHBIE PECYPChl, HEOOXOIMMBIE IS
pelieHrs yueOHbIX U IPaKTUYECKUX 3aa4 ¢ noMolnbto cpeacts UKT;

® BBIOMpATH, CTPOUTH M HCIIOIB30BATh aJICKBATHYIO WH(MOPMAIIMOHHYIO MOJAETH ISl Iepeaadn
CBOMX MBICJIEH CpEICTBAMHU €CTECTBEHHBIX U (OPMAJBHBIX S3BIKOB B COOTBETCTBMM C YCIOBUSIMU
KOMMYHHUKaIIWH;

® BBICHATh HMH(POPMALIMOHHBIA AacleKT 3a/Jadyd, OIEepUPOBATh JAHHBIMM, HCIOJIb30BaTh
MOJEIIb PELICHUS 3a1a4U;

® JCMOJb30BaTh KOMIIBIOTEPHbIE TEXHOJIOTUM (BKJIIOYas BBIOOp aJEKBAaTHBIX 3ajaue
MHCTPYMEHTAJIbHBIX NIPOTPaMMHO-aNNapaTHBIX CPEJCTB U CEPBUCOB) JUIS pelIeHHs] THPOPMAIIMOHHBIX
U KOMMYHHUKAIIMOHHBIX Y4eOHBIX 3a/1a4y, B TOM YHCIIE: BBIYUCIIEHUE, HAllMCAaHUE MHCEM, COYMHEHUH,
JIOKJIa/1I0B, pedepaToB, CO3JaHNUE IPE3EHTALUN U Jp.;

® J1CMOJIb30BaTh MHPOPMAIMIO C YIETOM 3TUYECKUX U MTPABOBBIX HOPM;

e Co3/1aBaTh MH(POPMAIIOHHBIE PECYPChl PA3HOTO THIA U JJIS Pa3HbIX ayJUTOPHUH, cOOM0IaTh
MH(OPMALMOHHYIO TUTHEHY U ITpaBuia THPOPMAIIMOHHOM 0€30MacHOCTH.

IIpeameTHble pe3yJabTaThl

¢ (GopMHPOBaHHE MPEICTABICHUIA O MATEMAaTHKE KaK O METO/IC TIO3HAHHUS
JIEMCTBUTEIBHOCTH, MO3BOJISIOIIEM ONTMCHIBATH U U3Y4YaTh PEaIbHbIC MPOIECCHI U
SIBJICHHUS

® 0CO3HaHHUE POJIM MAaTEMaTUKH B pa3BuTuu Poccum u mupa;
® BO3MO’KHOCTb MPUBECTHU MPUMEPHI U3 OTEUECTBEHHON M BCEMUPHOM UCTOPUM MATEMATUYECKHUX
OTKPBITUI U UX aBTOPOB;

¢ pa3BUTHE YMCHHI pab0oTaTh C yUeOHBIM MaTEeMaTHUECCKUM TEKCTOM (aHAJIM3UPOBATH,
M3BJIEKATh HEOOXOUMYIO HH(GOPMAIIHIO), TOYHO ¥ TPAMOTHO BBIpakaTh CBOM MBICIIH C
MPUMEHEHUEM MAaTeMaTHYECKOM TEPMUHOJIOTUU U CUMBOJIMKH, IIPOBOIUTH
KJ1accuukaluu, JoruIeckrue 000CHOBaHMS, JOKA3aTEIhCTBA MAaTEMATHIECKIX
YTBEPKICHUIM:

% OBJIQJICHUE TCOMETPUYCCKUM SI3BIKOM; PA3BUTHE YMECHHUS UCIIOJIb30BATh €TI0 IS
OIMCaHUs MPEAMETOB OKPYKAIOIIET0 MUPA; pa3BUTHE MPOCTPAHCTBEHHBIX
MIpeICTaBICHHM, N300pa3UTEIbHBIX YMEHHH, HABHIKOB T€OMETPUUYECKIX TOCTPOCHHUIA:

e OINEpUPOBAHUE MOHATUAMU: (PUTYpa, TOUKA, OTPE3OK, MpsSAMasi, JTyd, JOMaHas, yrod,
MHOTOYTOJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJIbHUK, IPSIMOYTOJILHUK U KBAJPAT, OKPYKHOCTh
U KpYT, IPSAMOYTOJBHBIN Mapajuienenune, Kyo, map; n300pakeHune n3ydaeMbix Guryp ot
PYKH U C IOMOILBIO JIMHEVKHA U LUPKYJIS;

® BBINOJIHEHUE U3MEPEHUS JUIMH, PACCTOSHUH, BEJIMYUH YIJIOB C IOMOILBIO HHCTPYMEHTOB JUIS
W3MEPEHUM JUIUH U YIJIOB;

% (QopMHpOBaHUE CUCTEMATUYECKUX 3HAHUH O TUIOCKUX (PUTypax M UX CBONCTBAX,
MPEICTAaBICHUN O TPOCTENIINX TPOCTPAHCTBEHHBIX TENAX; PA3BUTHE YMEHHUMN
MOJIEJIMPOBAHMS PEATBHBIX CUTYAllM Ha A3bIKE T€OMETPUH, UCCIIEIOBAHUS
IMOCTPOECHHOW MOJIENH € UCHOJIb30BAHUEM T€OMETPUUECKUX TTOHITUI U TEOPEM,
amnmapara anreOpsbl, peleHus TeOMETPUIECKIX U MPAKTUYECKUX 3a/1a4:



oTeprpoBaHuE HAa 6a30BOM YPOBHE MOHATUSAMH: PABEHCTBO (pUTYp, MapaIEIbHOCTD U
MEPIEHIUKYJIAPHOCTD MPSAMBIX, YTJIbl MEXKIY NPSIMbBIMU, IEPIEHAUKYIISP, HAKIOHHA,
IIPOEKIIUS;
IIPOBEJICHUE J10KA3aTEIbCTB B TEOMETPUH;
ornepupoBaHue Ha 0a30BOM YpPOBHE MOHITUSIMU: BEKTOP, CyMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpa Ha YUCJIO0, KOOPAUHATHI Ha MJIOCKOCTH;
pelIeHre 3a/1a4 Ha HaX0K/IeHUEe T€OMETPUUYECKUX BEJIUYMH (JIJIMHA U PaCCTOSHUE, BEIMYMHA
yriia, IioIaas) Mo 00pas3iam Wi alrOpuTMaM;
% pa3BUTHE YMCHHI IPUMCHSTh NU3yUCHHBIC MIOHSTHUS, PE3YJIbTATHI, METOIbI ISl PEIICHHSI
3a]1a4 MPaKTUYECKOTO XapaKTepa U 3a/1a4 U3 CMEKHBIX AUCLUILINH C UCIIOIb30BaHUEM
IIpY HEOOXOAMMOCTH CIIPaBOYHBIX MaTepUaioB, KOMIIbIOTEPA, MIOJIB30BATHCS OLIEHKON U
MPUKUAKOM NP MPAKTUYECKUX pacyeTax:
pacrno3HaBaHHe BEPHBIX 1 HEBEPHBIX BbICKa3bIBaHMUIA;
OIICHWBAHME PE3YIbTATOB BHIYMCIECHUN MPU PELICHUH NMPAKTUYECKUX 3a/1a4;
BBITIOJIHEHUE CPABHEHUS YHCET B PEabHBIX CUTYAILIMSIX;
HCI0JIb30BAHNE YHUCIIOBBIX BHIPAKEHUH IIPU PELICHUH MPAKTUYECKUX 3a/1a4 U 3a/1a4 U3 IPYrux
y4eOHBIX MPEIMETOB;
pelIeHre MPaKTUYEeCKUX 3a7a4 C MPUMEHEHUEM MPOCTEUIITNX CBOMCTB UTYp;
BBITIOJIHEHHE MPOCTEUIINX OCTPOECHUN U U3MEPEHUI HAa MECTHOCTH, HEOOXOIMMBIX B
peanbHOM KU3HH;

Harasignast reomerpust

OO6yuaromuiicss HAyIUTCS:

pacrio3HaBaTh Ha 4YepTeX,aX, PHCYHKAaX, MOJCISIX W B OKPYKAaIOUIEeM MHUpPE IUIOCKHE H
MIPOCTPAaHCTBEHHBIC TEOMETPHUECKHE (PUTYDHI;

pacrio3HaBaTh pa3BepTKU KyOa, MPsIMOYTOJIBHOTO MapauIesIeuIie/a, IPaBUIbHON MUPaMUIbI,
WIMHIPA ¥ KOHYCA;

CTPOUTH Pa3BEPTKH KyOa U MPSMOYTOJIBHOTO MapajuieeuIe/1a;

OTIPENIENATH TI0 JIMHEHHBIM pa3MepaM pa3BepTKU UTyphl IUHEHHBIC pa3Mepbl caMoi (UTYPBI,
1 Ha00OpOT;

BBIYUCIIATH 00BEM MPSMOYTOJILHOTO Mapasuieieure/a.

OOyyaromuiics noayuum 603MOHCHOCb:

HAYy4umsvcCs 6bl4UCIAMb 0b6vembl npocmpanHCme€enHHblx ceomempudecKux QbMZyp, cocCmdaeleHHblX
U3 NpAMOY20JIbHblX napaﬂﬂeﬂenunedoe;

yZJZy6MI’I’Zb u paseuniov npedcmaeﬂeﬂu}l 0 NPOCMPAHCMBEHHBIX ceOMeEMPUUECKUX qbueypax;
HAY4YUmsvCs NPpUMEHANb NOHAMUE pad36E€PNMKU 07151 8LINONHEHUS npakmu4eckKux pacuemaoe.

I'eomerpuueckune Gpurypsi

OOyuaromuiicss Hay4uTCs:

MI0JIb30BAThCS SI3bIKOM TE€OMETPUHM JUIsl ONUCAHMUS HPEIMETOB OKPYKAIOIIEro MUpa M HUX
B3aMMHOI'O PaCIOJIOKEHHUS;

pacrio3HaBaThb W M300pakaTb Ha dYepTekaXx M PHCYHKaX TeOMETpHUYecKHe (GUIypbl U HUX
KOH(Urypauuu;

HaXOJUTh 3HAYEHUS JUIMH JMHEHHBIX 3JIEMEHTOB (UIYyp W UX OTHOLIEHMS, IPAAYCHYIO MEpy
yrioB ot 0° o 180°, mpuMeHss onpeaeseHns, CBOUCTBA U NMPU3HAKK (PUTYp M UX IJIEMEHTOB,
oTHOLEeHHs Guryp (paBeHCTBO, MOA00HE, CUMMETPUH, TOBOPOT, NAapaJlIeIbHbIHN EPEHOC);
ONEpUPOBATh C HAYaJIbHBIMU IOHATHUSMU TPUIOHOMETPUM U BBINOJHATH 3JIEMEHTApHbIE
orepauuu HaJl GyHKIUSIMH YTJIOB;

pelaTh 3a/1aud Ha JI0Ka3aTeNbCTBO, OMUPAsCh HA M3YUYEHHbIE CBOWCTBA (UIYp U OTHOIIEHUI
MEXAY HUMH U IPUMEHSS U3y4EHHbIE METO/IbI 0Ka3aTENIbCTB;



e pemath HECIOXKHBIC 33/1a4d Ha TIOCTPOCHUE, TPUMEHSISI OCHOBHBIE AJITOPUTMBI MOCTPOCHHS C
TTOMOIIBIO ITUPKYIISI ¥ TUHEHKH;

e  pemarh NPOCTEHINNE MIIAHUMETPUICCKHE 3a/1a9H B IIPOCTPAHCTBE.

OOyJarIUNCS nOAYYUM B03MONCHOCHLD:

® o0gnademv MemoOaMu peuleHus 3a0ay HA GbIYUCIEHUS U OO0KA3AMenbCmea:. MemoooM Om
NPOMUBHO20,  MemMOOOM  NO000Us, MemoooM nepebopa  8APUAHMO8 U  MemOoOOM
2e0MempuUyecKux Mecm mouex;

®  npuobpecmu OnviM NPUMEHEHUs aleeOpauyecKko20 U MpueoOHOMempuiecKkoeo annapama u
uoeti 08UMNCEHUsL NPU PeUleHUU 2e0MempPU1ecKux 3a0au,

®  081a0emMb MPAOUYUOHHOU CXeMOU peuieHus 3a0ai HA NOCMpPOeHue ¢ NOMOWbIO YUPKYISL U
JIUHENKU: aHanu3, nocmpoenue, O0OKa3amenbCmeo U UCCIe008aHue;

®  HAyuumvCa pewamsv 3a0a4i HA NOCMPOEHUe MemoooM 2e0Mempuieckoeo Mecma moyex u
MemoooM nooooUsL;

®  npuobpecmu OnvIM UCCIEO08AHUSL CBOUCME NIAHUMEMPUYECKUX Queyp ¢ HOMOubIO
KOMNbIOMEPHBIX NPOSPAMM,;

®  npuodpecmu onvlm BbINOJHEHUsI NPOEKMOo8 no memam. «I eomempuueckue npeobpazosanist Ha
niaockocmu», «I[locmpoenue ompeskog no popmynes.

N3mepeHne reoMeTpUYECKHUX BeJTUYHH

OO6yyaromuiics Hay4uTCs:

®  WCIOJB30BAaTh CBOWCTBA HM3MEPEHHS [UIMH, IUIOMIAJCH W YIJOB TPH pEIIeHUH 3aaad Ha
HaX0XJCHUE JUTMHBI OTpPEe3Ka, JJIUHBI OKPYKHOCTH, JTMHBI JTYI'M OKPYKHOCTH, TPaayCHOM
MEpHI yTia;

®  BBIYHCIATH IUIOIMIAAH TPEYTrOJbHUKOB, IMPSIMOYTOJHHHKOB, MapajjieIorpaMMOB, Tparenui,
KPYrOB M CEKTOPOB;

®  BBIYHCIATH JJIUHY OKPYXKHOCTH, JUIMHY IyTH OKPY>KHOCTH;

®  BBIYHCIATH JUIMHBI JIMHEHHBIX DJIEMEHTOB (DUTYp M HMX YIJIBI, UCIOJNB3YS (OPMYIBI JUTUHBI
OKPYXXHOCTH U JUTUHBI IYTH OKPY>KHOCTH, (POPMYJIIBI TUIONIanei Gpuryp;

e pemarh 337a4M Ha JOKa3aTeIbCTBO C UCIIOJIb30BaHHEM (POPMYJT JUTMHBI OKPYXHOCTH U JUIWHBI
IYTH OKPY>KHOCTH, (OPMYII TuIoIazen Guryp;

e pemarh TNPAKTHYECKUE 3aJaud, CBS3aHHBIC C HAXOXKJICHUEM TI'€OMETPUYCCKUX BEINYHH
(ucrob3yst MpH HEOOXOAMMOCTH CIIPABOYHUKHU M TEXHUYECKUE CPEICTBA).

OOyYarOMIHIACS nOLYYUM BO3ZMONCHOCHb HAYYUMbCSL:

®  BHIYUCIAMbL NAOWAOU ueyp, COCMABIEHHLIX U3 O08YX UIU 0Oosee NpPAMOY2OJbHUKOS,
napanienozpammos, mpeyeoibHUKos, Kpyaa u Cekmopa,

®  GHIMUCHAMb NAIOWAOU MHO20V2ONbHUKOS, UCHONbL3YSL  OMHOWEHUS  PABHOBENUKOCIU U
PABHOCOCMABIEHHOCMIL,

®  npumeHsmb aneeOpaudecKuti U MpPUSOHOMEMpPUYecKutl annapam u uoeu OBUINCEHUs Npu
PpeuweHuu 3a0ay Ha 8bIYUCIeHUe NIOWAdel MHO20Y20lbHUKOS.

Koopannarsi

OOyuaromuiicss Hay49uTCs:

®  BBIYHCIATH UIMHY OTpE3Ka 10 KOOPIUHATAM €r0 KOHIOB; BBIYHCIIATH KOOPAWHATHI CEPEIMHEI
OTpe3Ka;

®  JICIOJIB30BaTh KOOPAWHATHBIN METO ISl H3YUSHHSI CBOWCTB MPSIMBIX U OKPY>KHOCTEH.

OOy4aroUIHIACs NOIYUUM BO3ZMOHNCHOCTD:

®  0grademsb KOOPOUHAMHBIM MEMOOOM PeuleHUsl 3a0ay HA BbIYUCTEHUSA U OOKA3AMENbCMEA,

®  npuobpecmu Onvim UCNOIL308AHUSL KOMNLIOMEPHLIX NPOZPAMM OISl AHANUZA YACMHBIX CTYUAEs
83AUMHO20 PACNONONHCEHUS OKPYIHCHOCIEU U NPAMbIX,

®  npuobpecmu Onvim GbINOJHEHUSI NPOEKMO8 HA MeMy <NPUMEHEHUE KOOPOUHAMHO20 Memood
npu pewleHuu 3a0ay Ha 8bIYUCIeHUs U OOKA3AMENbCTNEa.



BekTopbl

OOyuaromuiicss Hay9uTCs:

e ONEpHpPOBATH C BEKTOpPaMHU: HAXOJUTh CYMMY W pa3HOCTh JABYX BEKTOPOB, 3aJaHHBIX
T€OMETPUYCCKH, HAXOAUTh BEKTOP, PABHBIN MPOM3BEICHUIO 3aIaHHOTO BEKTOPA HA YHCIIO;

®  HAXOJUTh /IS BEKTOPOB, 3aJIaHHBIX KOOPAWHATAMU: JTMHY BEKTOpPA, KOOPAWHATHI CYMMEBI H
Pa3HOCTH JIBYX W 0oJiee BEKTOPOB, KOOPAMHATHI MPOU3BEIACHHS BEKTOPA HA YHCIIO, TPUMCHSISI
MIPY HEOOXOAUMOCTH COYETATEIbHBIN, IEPEMECTUTEIHHBIA U PACIIPEACTUTEILHBIA 3aKOHEI;

® BBIUHCISITH CKAJISIPHOE TIPOU3BEJCHUEC BEKTOPOB, HAXOJWUTh Yroll MEKIYy BEKTOpamH,
YCTaHABIUBATh MEPICHIUKYISIPHOCTD MPSMBIX.

Buinyckuux nonyuum 603mMoxicHOCMb:

®  0glademsb 8eKMOPHLIM MeMoOOM OJisl peuleHUs 3a0ay Ha 8bIYUCTIeHUE U 00KA3AMENbCMEB0;

®  npuodpecmu onvim GbINOJHEHU NPOeKmos Ha memy «lIpumenenue 8eKMopHO20 Memooda npu
peutenuy 3a0a4 Ha 8bIYUCTEHUS U OOKA3AMETbCIEA» .

7 kiacce
Harasgnas reomerpust

Oo0yuaroumuiics HAYYHTCH:
1) pacno3HaBaTh Ha uYepTexax, PHUCYHKaxX, MOJEISIX MU B OKPYXKAlOIleM MHpe IUIOCKUE U
MIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYPHI;
2) pacno3HaBaTh pa3BEPTKU KyOa, NPSMOYTOJHHOTO Mapajiesienurea, MpaBUiIbHOW NUPAMMIIBL,
HWINHIPA U KOHYCA;
3) ompenensaTh MO JUHEWHBIM pa3MepaM pazBEPTKU (UTYpHI JTMHEWHBIE pa3Mepbl caMoil (GUrypsl u
Ha000poT;
4) BBIYUCIATH 00BEM MPSAMOYTOIBHOTO MapaljieNenumnea.
Oo0yyaromuiicss noayuum 603MOHCHOCHIb:
5) evluucnams  00bEMBI  NPOCMPAHCMBEHHLIX — 2e0MempU4ecKux @ueyp, COCMABLeHHbIX U3
NPAMOY20/IbHbIX NAPAJLIeNeNUNne008;
6) yenyoumeo u pazeumos npedcmasieHus 0 NPOCMPAHCMBEHHbIX 2e0MEeMPUIecKux guaypax;
7) npumensams noHamue pazeépmu 0Jis 6bINOJHEHUS NPAKMUYECKUX PACUEMO8.

8 kuace

I'eomeTpuueckue purypni
Oo0yyaromuiicss HAyUYUTCS:
1) moJIb30BaTHCS A3BIKOM I'€OMETPUU ISl OTIMCAHUSI TIPEAMETOB OKPYXKAIOIIEr0 MUPa M UX B3aMMHOTO
PacIoIOKEHUS;
2) pacrmo3HaBaTh W HM300pakaTh Ha 4YEpPTE)KaX M PHUCYHKAX TIEOMETPUYECKHE QHUIypbl H HX
KOHUrypamnuu;3) HaXOJWUTh 3HAYCHUS JUIMH JIMHEHHBIX JJIEMEHTOB (GUIYp M HMX OTHOIICHHS,
rpagycHyio Mepy yrioB ot 0 mo 180°, mpumeHsisi onmpeeneHus, CBOMCTBA U MpU3HAKU QUTYp U UX
3JIEMEHTOB, OTHOIICHUST GUTYpP (PABEHCTBO, M0I00UE, CHMMETPHUH, IOBOPOT, MapajlIeIIbHBINA IEPEHOC);
4) omepupoBaTh ¢ HAYAIbHBIMU MOHSATUSMH TPUTOHOMETPHH U BBINOJHATH JIEMEHTApHBIC ONEepaluu
Ha/l QYHKIUSMU YTIIOB;
5) pemiate 3a7a4u Ha JOKA3aTEIbLCTBO, OMUPASCh HA U3YUECHHBIC CBOWCTBA (PUTYP U OTHOIICHUH MEXKTY
HUMH U TIPUMEHSS U3YUYECHHBIC METO/IbI IOKA3aTeIIbCTB;
6) pemarh HECJIOXHBIC 3a/la4d Ha TMOCTPOCHHE, MPHUMEHSS OCHOBHBIC AJTOPUTMBI MOCTPOCHUS C
MOMOTIIBIO ITUPKYJIS U INHEHKH,
7) pemiath NpoCTeHINre TNIAHUMETPUYCSCKHIE 33/1aud B IIPOCTPAHCTRBE.
OO0yuaomuiicst noayuum 603MOHCHOCHLb:
8) oerademv memodamu pewieHus 3a0a4 HA BbIYUCIEHU U OO0KA3AMENbCMEA. MemoooM Om
NPOMUBHO20, MEMOOOM NOO0OUS, MEMOOOM nepedopa 8apuUaHmos U MemoooM 2eoMempudecKux mecm
Mouex;



9) npuobpecmu onvim npumeHeHus: aneebpAUYEcKo20 U MPUSOHOMEMPUYECKo20 annapama u uoet
OBUIICEHUS NPU PEULEeHUU 2e0MeMPUTeCKUX 3a0ay;

10) osradems mpaouyuonHnol cxemoll peuienus 3a0a4y HA NOCMPOEHUE C NOMOWbIO YUPKYIS U
JIUHENKU: aHanu3, NOCmpoerue, 00Ka3ameibCmeo U Ucciedosanue;

11) mayuumvca pewams 3a0auu Ha nocmpoeHue MemoOOM 2e0MempuiecKkoeo Mecma MmoyeK U
MemooomM nooooUsL,

12) npuobpecmu onvim uccied08anusi CEOUCME NIAHUMEMPUYECKUX @Ueyp ¢  NOMOUBIO
KOMNbIOMEPHBIX NPOCPAMM,

13) npuobpecmu onvim gvinonunenuss npoexkmos no memam. «l eomempuueckue npeodopazosanus Ha
niaockocmuy, «I[locmpoenue ompeskos no popmyney.

N3mepenne reomeTpu4ecKuX BeTUYNH
OOyuaromuiicss HayuYnTCcs:
1) ucrionb30BaTh CBOWCTBA U3MEPEHUS JUIMH, IUIOIIA/IEH U YIJI0B IPU PEIIeHNH 3a/1a4 Ha HaX0XKJIEeHUE
JUTUHBI OTPE3Ka, [UIMHBI OKPYKHOCTH, JUTHHBI TYTH OKPY>KHOCTH, TPAIyCHON MEPHI yIJia;
2) BBIYMCIATH JUIMHBI JUHEHHBIX DJEMEHTOB (UTYp M WX YIJIBI, HCIOJB3yS (OPMYIBI JUTHHBI
OKPYXHOCTH ¥ JUTMHBI IYTH OKPYXHOCTH, (GopMyIIsl TuTomaneit Gpuryp;
3) BBIYUCIIATH TUIOMIAIN TPEYrOJIBHUKOB, TPSIMOYTOJIBHUKOB, ITAPAJUIETIOrPaMMOB, TpaNelnii, KPyroB U
CEKTOPOB;
4) BBIYUCIIATH JJTHHY OKPYKHOCTH, JUTHHY JYTH OKPYKHOCTH;
5) pemiats 3a/1a4M Ha J0Ka3aTeNIbCTBO C MCIOJb30BaHUEM (DOPMYIT IITMHBI OKPYKHOCTH U JJTUHBI TyTH
OKPY>KHOCTH, pOpMYI IJIommaneit puryp;
6) pemrath MPaKTHYECKUE 3a]lauH, CBSI3AHHBIE C HAXOXKJICHHEM T'€OMETPHUYECKUX BEJMYMH (MCTIOJB3Ys
MIpU HEOOXOIMMOCTH CITPABOYHUKU U TEXHHUUECKUE CPEJICTBA).
Oo0yyaromuiicss noayuum 603MOHCHOCHb:
7) evluuciame naowaou Queyp, COCMAaBNEHHBLIX U3 O08YX UAU OONee  NPAMOY20IbHUKOS,
napannenocpammos, mpeyeoibHUKos, Kpy2a u cekmopa,
8) evluuciAMbL  NIOWAOU  MHO20V20NbHUKOS,  UCNONb3YS  OMHOWEHUS  PABHOGEIUKOCU U
PABHOCOCMABNIEHHOCU
9) npuobpecmu onvim npumeHeHus: aneedopauyecKo20 U MpUSOHOMEempu4ecKko2o annapama u uoei
08UdICEHUs NPU peuleHUU 3a0ay Ha 8blYUCTeHUe NIoWadell MHO20Y20IbHUKOS.

9 kiace

Koopaunartsi
Oo0yyaromuiicss HAY4YnTCS:
1) BBIUMCHATH JUIMHY OTpe3Ka MO KOOpAMHATaM €ro KOHIIOB; BBIYMCISATH KOOPAMHATHI CEepeIHHbI
OTpe3Ka;
2) UCHOJIb30BaTh KOOPIUHATHBIA METOA U1 U3yYE€HUs CBOMCTB NPSAMBIX U OKPY)KHOCTEH.
OOy4aromuiicss noyuum 603MONCHOCMb:
3) osnademv KOOPOUHAMHBIM MEMOOOM peuleHUs 3a0ay Ha GblYUCIeHUe U 00KA3AMeNbCME0,
4) npuobpecmu onvim UCNOIL3OBAHUL KOMNBLIOMEPHBIX NPOSPAMM OIS AHAIU3A YACHBIX CIYYdes
83AUMHO20 PACHOLOACEHUS OKPYHCHOCEL U NPAMBIX,
5) npuobpecmu onvim ewvinonneHus npoekmos na memy «llpumenenue Koopounammuo2zo memooa npu
peuweHuu 3a0ay Ha 8blYUCTeHUe U O0KA3AMENbCIEO .

BekTopsl
OOyyaromuiicas Hay4YnTCs:
1) omepupoBaTh C BEKTOpaMM: HAXOJUTh CYMMY U Ppa3HOCTb JBYX BEKTOPOB, 3aJaHHBIX
reOMETPUYECKH, HAXOAUTh BEKTOP, PaBHBII MPOU3BEACHHUIO 33JaHHOTO BEKTOPA HA YHCIIO;
2) HaxXoIuTh U1 BEKTOPOB, 33JaHHBIX KOOpPAMHATAMHU: JJIUHY BEKTOPA, KOOPIUHATHI CyMMBI U
pasHOCTH JBYX U 0Oojiee BEKTOPOB, KOOPAMHATHI MPOM3BEIEHHUS BEKTOpa HA YMCIO, MPUMEHSS NpU
HE00X0AMMOCTHU COYETaTeNbHBIHN, IEPEMECTHTENbHBIN U paclpeAeIUTEIbHbIN 3aKOHBI;



3) BBIYHCIIATEH CKAISIPHOE TIPOU3BEICHUE BEKTOPOB, HAXOAUTh YrOJI MEKy BEKTOPaMH, YCTAHABIINBATh
MEPIECHIUKYISIPHOCTD MPSMBIX.

OO0yuawomuiicst noyuum 603MOHCHOCHLL:

4) osradems 6eKMOPHbIM MeMOOOM OJisl peulenusl 3a0ad Ha 8bIYUCTeHUEe U OOKA3AMENbCIEO,

5) npuobpecmu onvim 6vINOIHEHU NPOeKkmos Ha memy «lIpumenenue 8eKMoOpHO20 Memooa npu
peutenuy 3a0a4 Ha 8bIYUCTEHUE U OOKA3ZAMENbCNBOY.

Conep:kanmne y4eOHOI0 nmpeamMera

Harasiqnas reomerpusi. Harnsinaele mnpeacraBieHuss o @urypax Ha IUIOCKOCTH: MpsiMas,
OTpEe30K, Jyd4, Yrojd, JIOMaHas, MHOTOYIOJbHUK, OKPYXXHOCTb, KpYI, UEThIPEXYTOJbHUK,
MPSIMOYTOJIbHUK, KBaJpaT. TpeyroabHUK, BHUJBI TPEyroJbHUKOB. [IpaBUiIbHBIE MHOTOYTIOJBHUKU.
B3aumHoe pacnonoxeHue ABYX MPSIMBIX, IBYX OKPYKHOCTEH, MpsAMON U oKpyxHocTH. M300paxkenue
TreOMETPUYECKUX PUTYp U UX KOH(UTypaLHii.

Jnuna otpes3ka, nomaHou. Ilepumerp MHOTOyroJibHUKA. EAMHUIBI HW3MEpPEHUs JJIMHBI.
N3Mepenne IMHbI OTpE3Ka, MOCTPOEHUE OTPE3KA 3aJaHHOM JJTHMHBI.

Buner yrnos. I'panycHas Mepa yrima. M3MmepeHne W TNOCTpOEHHME YIVIOB € TOMOUIBIO
TpaHcropTupa. buccekrpuca yria.

[Tonstne muomany GUrypbl; €IUHHUIBI H3MepeHus Mmiom@aau. [lnomanas NpIMOYrojibHUKA,
kBaapara. [lpubmmkéHHoe wu3MepeHue Iiomanu ¢Guryp Ha kierdatoil Oymare. PaBHOBenukue
¢durypsl. Pazpezanue u cocTaBieHnE TEOMETPUUIECKUX PUTYD.

Harnsanele npencraBieHus O NPOCTPAHCTBEHHBIX (QUrypax: KyO, mapajuienenunen, Npu3Ma,
nupamua, map, cdepa, KoHyC, IuUauHAp. M3o00pakeHue mnpocTpaHCcTBeHHBIX (uryp. IIpumepst
ceueHuil. MHororpanHuku. [IpaBunibHbIe MHOrOrpaHHUKHU. [IpuMepbl pa3BEPTOK MHOTOTPAaHHUKOB,
LWINHAPA U KoHyca. V3rotoBiieHne Moienel NpoCcTpaHCTBEHHBIX QUTyp.

[Tonsarue 06béMa; enuaUIBI 00bEMa. OOBEM TPAMOYTOJILHOTO MapajuieNenuesa, Kyoa.

[Tonsitue o paBeHctBe Quryp. LlenTpanbHas, oceBas U 3epKajibHas cuMMeTpuu. M3o00paxeHue
CUMMETPUYHBIX (UTYD.

TI'eomerpuueckue purypsl. [Ipsimbie u yrael. Touka, npsiMas, IOCKOCTb. OTPe30K, JIyd. YTOJL
Bune! yrinos. BeprukanbHele U cMeXHbIE YIiIbl. buccexkrpuca yria.

[TapamnensHble M nepecekaromuecss npsamelie. llepnenaukynsapHele npsMble. Teopemsl 0
[apAJUICIBHOCTH WM NEPHEHAMKYISIPHOCTH NpPsMBIX. [lepneHauKynsap M HakKIOHHAas K IPSAMOM.
CepeMHHBIN EPIEHAUKYIIAP K OTPE3KY.

I'eomerpuueckoe MecTo Touek. CBOICTBAa OMCCEKTPUCHI YIJIa U CEPEIMHHOTO NEPIEHANKYIAPA K
OTpE3KY.

TpeyronsHuk.  BeicoTa, Menuana, OucceKkTpuca, CpeAHss JIMHUS  TPEYroJibHUKA.
PaBHOOeipeHHbIE M PAaBHOCTOPOHHUE TPEYrOJbHUKH; CBOWCTBA M IPU3HAKM DPABHOOEIPEHHOIO
TpeyroiapHuka. IlpusHaku paBeHcTBa TpeyroiapbHUKOB. HepaBeHCTBO TpeyrosibHHMKAa. COOTHOIIECHUS
MEXJAYy CTOPOHaMM M yrjiamMu TpeyrojpHuka. CymMma yrjaoB TpeyrojpHUKa. BHemiHue yriel
TpeyrosnbHuka. Teopema ®aneca. Ilogo6ue TpeyronpHukoB. IIpu3Haku 1momoOusi TpeyrojJbHUKOB.
Teopema [ludaropa. CuHyc, KOCHHYC, TaHI€HC, KOTAaHT€HC OCTPOro yria NpsSIMOYTOJIbHOTO
TpeyrojapHuka u yriaoB oT 0° mo 180°, mpuBeneHue k octpomy yriy. PemreHue mpsMOyroJibHBIX
TPEYroJpHUKOB. OCHOBHOE TPUTOHOMETPHYECKOE TOXAECTBO. POpMynbl, CBA3BIBAIOIINE CHHYC,
KOCUHYC, TAHT'€HC, KOTAaHI'€HC OJHOT0 U TOTO )K€ yIua. Pemenne TpeyrojbHUKOB: TEOpEMa KOCHHYCOB
U TEOpEMA CUHYCOB. 3aMeuaTeNIbHbIE TOUKU TPEYrOJIbHUKA.

UYersipéxyrosbHuk. [lapamienorpamMM, ero cBoicTBa M Ipu3Haku. lIpsAMOyrosbHHK, KBaapar,
poMO, UX cBOICTBA M NMpHU3HAKK. Tpanenus, CpeaHss JUHUSA Tpanelnu.

MHoroyronpHuk. Beinmykiasle MHOroyroiabHuUKU. CymMma YIJIOB BBIIMYKIOTO MHOTOYI'OJIBHUKA.
IIpaBuibHBIE MHOTOYTOJIBHUKH.



OxpyxHoctb U Kpyr. yra, xopaa. Cekrop, cermeHT. LleHTpanbHblii yroJj, BIMCAHHBIN yrou;
BEJIMYMHA BIMCAHHOIO yriia. B3auMHOE pacmnoJioKEHUE MPSIMON U OKPYKHOCTH, ABYX OKPYXHOCTEM.
KacarenpHas u cexkymas K OKPYKHOCTH, UX CBOWMCTBA. BIMCAaHHBIE U ONMHMCAHHBIE MHOTOYTOJIbHUKHU.
OKpyXHOCTb, BIIMCaHHas B TPEYrOJbHUK, U OKPYKHOCTb, OIKUCAHHAS OKOJIO TPEYroJIbHHKA.
Brniucannbie 1 OMCaHHbIE OKPY>KHOCTH MPABUJIBHOTO MHOTOYT OJIbHUKA.

I'eomerpuueckue peodpazoBanus. [lonstue o paBeHcTBe Guryp. [loHsITHE O TBHKEHUH: OCeBast
Y IIEHTPAJIbHAS] CHMMETPHH, NTapaJUICIbHBIN MTEPEHOC, MOBOPOT. [ToHsATHE 0 ToT00MHK uUTyp.

Pemrenne 3agad Ha BBIYMCIIEHHUE, JOKA3aTEIbCTBO M IOCTPOCHUE C UCIOJIB30BAHUEM CBONWCTB
U3YYEHHBIX (uryp.

N3mepenue reomerpuueckux BeanmuuH. [[nMHa oTpeska. PaccTrosiHue OT TOYKM A0 HPSMOM.
Paccrosinne mexay napamienbHbIMUA OPSIMBIMU.

[IepuMeTp MHOTOYroOJIBHUKA.

JInvHa OKpY>KHOCTH, YUCIIO JI, JUIMHA TyTH OKPYKHOCTH.

I'panycHas mepa yria, COOTBETCTBHE MEXKY BEJIMYMHOM LEHTPAJIBHOIO yrila M JUIMHOW JIyru
OKPYXHOCTH.

[Tonsarue mmomanu mwiockux ¢uryp. PaBHococTaBnenHbie U paBHOBenukue Gurypsl. [Lnomans
npssMoyrosibHuka. [lnmomanm  mapammenorpamma, TpeyrojdpHMKa W Tpameuumu.  Ilnomans
MHoOTOyrojgpHuka. Ilnomanp kpyra u miomanb cekropa. COOTHOIIEHHE MEXAY IUIONIaJIMU
MOJ00HBIX (pUryp.

Pemenue 3a1ay Ha BBIYMCIIEHUE U JOKA3aTEIbCTBO C UCIOIb30BAaHUEM U3YYEHHBIX (HOPMYIL.

Koopaunartsl. YpaBHeHue npsmoi. Koopawnatel cepeaunbl oTpe3ka. Popmyna pacCTOSHUS
MEXIY ABYMS TOUYKAMHU IJIOCKOCTH. Y PaBHEHHE OKPYKHOCTH.

Bektopnl. [[mmHa (Moaymb) BekTopa. PaBeHcTBO BekTOopoB. KosumMHEapHBIE BEKTOPHI.
Koopannatsl BekTOpa. YMHOXKEHHE BEKTOpa Ha YMCIIO, CyMMa BEKTOPOB, PA3JIOKEHUE BEKTOpa IO
JIBYM HEKOJUIMHEAPHBIM BeKTOpaM. CKaJIsIpHOE TPOU3BEIEHUE BEKTOPOB.

TeopeTnko-MHOKeCTBeHHbIe MOHATHA. MHOXKECTBO, AIEMEHT MHOKECTBA. 3aJaHUE MHOKECTB
MIEPEYUCIICHUEM 2JIEMEHTOB, XapaKTepUCTUUECKUM CBOMcTBOM. CTaHAapTHBIE 0003HAYEHUSI YHUCIOBBIX
MHOXecTB. [lycToe MHOXkecTBO u ero ob6o3nauenue. [lommuoxxecTBo. OObETUHEHHE U TEpeceUeHUE
MHOYECTB.

NnnrocTpaiust OTHOIEHU MEX Y MHOKECTBAMHU C MIOMOIIBIO KPYroB Dijepa.

DaemenTsl Jdoruku. Onpenenenrne. AKCHOMBI U TeopeMbl. JlokazaTenbcTBo. Jloka3aTenbcTBO OT
npotuBHOro. Teopema, oOpatHas naHHou. [Ipumep u KoHTpIIpUMED.

[TonsiTHe O PaBHOCHIIBHOCTH, CIIEOBAHUHU, YIOTPEOJIICHHUE JIOTUYECKUX CBSI30K eciu..., mo, 8
MOM U MOJILKO 8 MOM Cllyyae, TOTUYECKUE CBI3KU U, UTU.

MareMaTHKa B HCTOPHYECKOM Pa3BHTHH.

Ot 3emnemepus k reometpud. [Tudarop u ero mkomna. anec. Apxumen. [locTpoeHus ¢ TOMOIIBIO
UUpKyns U auHedku. [locTtpoenue npaBMWiIbHBIX MHOTOYTOJBHUKOB. Tpucekuus yria. Kagparypa
Kkpyra. YaBoenue kyba. Ucropus uncna 71. 3onmoroe ceuenue. «Hauana» Epxnuna. JI. Diinep. H.
W. Jlo6auesckuii. Uctopus nsatoro nocrynata. Codusm, napagoKcChl.

I'EOMETPHA 7 xnace

HavajbHble reomeTpuyecKne cBeeHUs

[IpocTeiimme reomerpuueckue GUIypbl: mpsiMasi, TOUKa, OTPE30K, Jyd, yroia. [lonarue paBeHcTBa
reomerpuueckux ¢uryp. CpaBHeHHE OTpe3KOB U YrioB. M3MmepeHHe OTpe3KOB, JIMHA OTpe3Ka.
W3mepenue yrnos, rpagycHas wmepa yria. CMeXHble M BEPTUKAJIbHBIE YIVIBI, HMX CBOMWCTBA.
[leprieHAuKyIsIpHBIE MPSIMBIE.

B naHHON Teme BBOJATCS OCHOBHBIE TI'€OMETPHUYECKME IIOHATHUS M CBOWCTBA MPOCTEHUIIMX
reOMETPUYECKUX (UTYp Ha OCHOBE HArJSIHBIX TPEACTABICHUI Yydamuxcs ImyreM o00O0IIeHus
OUEBHUIHBIX WM M3BECTHBIX U3 Kypca MaTeMaTHKu 1—6 kiaccoB reomerpuueckux (akros. [lonsrue
aKCHMOMBI Ha Ha4aJIbHOM 3Tare 00yueHHsI He BBOJIUTCA, U CAMU aKCHOMBI He (GOpMYIHPYIOTCS B SBHOM
Buje. HeoOxoaumble HCXOAHBIE TIOJOKEHHUS, HAa OCHOBE KOTOPBIX H3y4yaloTCs CBOWCTBa



reOMETPUYECKUX (UTyp, MPUBOIATCS B onucaTeabHOl Gopme. [IpuHIMIIATBHEIM MOMEHTOM JTAaHHOM
TEMBI SBIISICTCS BBEICHHE NOHATUS PABEHCTBA TI'E€OMETPUYECKHX (UIYp Ha OCHOBE HAIJISAHOTO
MOHATHUS HanoxkeHus. OnpelneleHHOe BHUMAHMUE JIOJDKHO YIENSTHCS MPAKTUUYECKUM IPHIOKEHUSAM
F€OMETPUYECKUX TTOHATHM.

TpeyroabHuku

Tpeyronbauk. Ilpu3Haku paBeHCTBAa TpeyroiabHUKOB. llepnenaumkynsap k npsamon. Menuassl,
OUCCEKTPUCHI M BBICOTHI TPEYrojbHUKA. PaBHOOCAPEHHBIN TPEYroJbHUK M €ro CBOWCTBA. 3aadd Ha
MIOCTPOEHHE C IOMOIIBIO LIUPKYJIS U JTMHEUKH.

[Ipu3Hakyu paBeHCTBA TPEYroJIbHUKOB SBJSAIOTCS OCHOBHBIM pa0OYMM ammapaTroM BCEro Kypca
reoMeTpun. JlokazarenabCcTBO OOJIbLIEH 4YacTH TEOpPEM Kypca M TakXKe pElIeHWe MHOTUX 3ajad
IIPOBOJMTCS 0 CIIEAYIOLIEH cXeMe: MOMCK PaBHbIX TPEYrOJIbHUKOB — OOOCHOBAaHHE UX PaBEHCTBA C
IIOMOIIIBI0 KAaKOro-TO TIpU3HAKa — CIEACTBHUSA, BBITEKAIOIIME U3 PABEHCTBA TPEYrOJbHUKOB.
[IpumeHeHre NpPU3HAKOB pABEHCTBA TPEYrOJbHUKOB IpPU pEHIeHUH 3ajady JaeT BO3MOXHOCTb
MIOCTETNIEHHO HAaKAaIlJIMBaTh OMNBIT MPOBEACHUS J0Ka3aTeIbHBIX paccyxaeHuidl. Ha HauanbHOM dTame
M3YYEHHUs U IPUMEHEHMSI PU3HAKOB PaBEHCTBA TPEYTOJILHUKOB 11€JIeCO00pa3HO UCIIOIB30BaTh 3a/1a4H
C TOTOBBIMU YEPTEKAMHU.

IMapaniejabHble NPAMBIE

[Ipu3naku nmapamienbHOCTH MPSIMBIX. AKCHOMa MapaielbHbIX IpAMbIX. CBOICTBa mapauieIbHbIX
MPSIMBIX.

[Ipu3naku u CBOICTBAa MapajIeNIbHBIX NPSMBIX, CBA3aHHbIE C YyIiIaMH, OOpa30BaHHBIMHU IpU
MEepPECeYeHUH ABYX MPSMBIX CEKyIled (HaKpecT JeKallUMH, OJHOCTOPOHHUMH, COOTBETCTBEHHBIMHU),
IIMPOKO HCIOJB3YIOTCS B JajbHEHIIEeM TpU U3YYEHUH UYETBIPEXYTrOJbHUKOB, TMOJOOHBIX
TPEYrOJIbHUKOB, ITPU PEIIEHNH 3a/1a4, a TAKXKe B KypCe CTEPEOMETPHMN.

CooTHOIIEHH MEXAYy CTOPOHAMU U YTJIaMH TPEYrOJIbHUKA.

CymmMa yrioB Tpeyrojibauka. CooTHOLIEHHE MeK1Y CTOPOHAMHU M yIJIaMHU TPeyroJbHHUKA.

HepaBenctBo TpeyronbHuka. IIpAMOyrosibHblE TpEYroJIbHMKH, WX CBOWCTBA U IPU3HAKU
paBeHcTBa. PacctosgHmMe OT TOYkM 10 nNpAMOH. PaccTosHMe MeXIy NapajlyIeIbHBIMU IPSIMBIMU.
ITocTpoeHMEe TPEYrOIbHUKA TI0 TPEM HJIEMEHTAM.

B nanno#i TeMe 10Ka3bIBaETCA OJJHA U3 BAKHEUIIINX TEOPEM IT'€OMETPUU — TEOpeMa O CYMME YIiIOB
TpeyrosbHuka. OHa NO3BOJSET aTh KIacCU(UKALUIO TPEYroJbHUKOB HO Yriam (OCTPOYTOJIbHBIM,
IPSIMOYTOJIbHBIHN, TYHOYTOJIbHBIN), a TAK)KE€ YCTAaHOBUTh HEKOTOPbIE CBOMCTBA M MPU3HAKU PABEHCTBA
IIPSIMOYT'OJIBHBIX TPEYTOJIbHUKOB.

IlonsTie paccTOSHUSA MEXKIY MApaJUICIbHBIMU IPSAMBIMU BBOJIUTCA Ha OCHOBE JOKAa3aHHOMU
IIPEIBAPUTEIIBHO TEOPEMBI O TOM, 4YTO BCE TOYKHM KAKIOW H3 JBYX MapaJUICIBHBIX INPAMBIX
paBHOYZAAJIEHBI OT APYroM MPSIMON. DTO MOHATUE UIPAET BaXKHYIO POJIb, B YACTHOCTH MCIOJb3YETCS B
3a/la4ax Ha MOCTPOEHHUE.

IIpu pemenun 3ama4d Ha NOCTPOCHHME B 7 Kilacce CIENyeT OIPaHUYUTHCS TOJIBKO BBIIIOJIHEHUEM U
ONHCAaHUEM MOCTPOCHUS UCKOMOW (GUrypsl. B OT/AENBHBIX CllydasiX MOKHO MPOBECTH YCTHO aHAIU3 U
JOKa3aTeJIbCTBO, & DJIEMEHTBHl MCCIENOBAaHUSA JOJDKHBI IPUCYTCTBOBATh JIMIIb TOIZA, KOIZJA 3TO
OTOBOPEHO YCIOBUEM 3aJauu.

ITosTOpenue. Pemenue 3aga4

IT'EOMETPHS 8 kaacc

YeTbIpexyroJbHUKH

MHOroyrojsHUK, BBIITYKIIBIII MHOTOYTOJIbHUK, YETBIPEXYroibHUK. [1apannenorpaMm, ero cBOMCTBa
u npuszHaku. Tpaneuus. IlpsmoyronbHHMK, poM0, KBajapar, ux cBoiictBa. OceBas M LEHTpalbHas
CUMMETPUHU.

JlokazarenbcTBa OOJBIIMHCTBA TEOPEM JAHHON TEMBl M pElIeHHs] MHOTHX 3a/lad MPOBOAATCS C
[IOMOIIIBIO ITPU3HAKOB DPABEHCTBA TPEYIrOJIbHUKOB, II09TOMY IIOJIE3HO HUX I[OBTOPUTH B Haydaje
U3Y4YEHUS TEMBI.

OceBas ¥ IIeHTpaJibHasi CAIMMETPUHU BBOJATCS HE Kak MpeoOpa3oBaHue MIOCKOCTH, a KaK CBOMCTBaA
reOMEeTPUYECKUX (PUTYp, B YACTHOCTH YETHIPEXYTOJIbHUKOB.



ILromans

[lonsTe ulOmagu  MHOroyrojpHuka. Ilnomaau  npsMoyroipHHKa, —Mapajiesiorpamma,
TpeyroJibHUKa, Tpanenun. Teopema Iludaropa.

BriBox popMyst Aiist BEIUMCIIEHUS TUIOIIACH MPSAMOYTOJIbHUKA, TapaJljiesiorpaMMa, TPeyroiabHHKa,
Tpaneluny OCHOBBIBAETCS HA JIByX OCHOBHBIX CBOMCTBaX ILIOLIAAEH, KOTOPblE IPUHUMAIOTCA MCXOJS
W3 HarJSAHBIX MPEJICTABICHHUHN, a TakKe Ha (GopMyie IUIOMAAN KBajapaTra, 000CHOBaHHE KOTOPOil He
SBIISICTCS 00S13aTENBHBIM ISl yIaIXCSI.

HerpaauiimoHHO# 71t IIKOJIBHOTO Kypca SIBISETCS TeopeMa o0 OTHOIICHWH IUIOMIaeH
TPEYroJbHUKOB, HMEIOIIMUX 10 paBHOMY yriy. OHa MO3BOJSET B JalbHEHIIEM [aThb I[POCTOE
JI0Ka3aTeIbCTBO TPH3HAKOB MOMOOMS TPEYroJbHUKOB. B 3TOM COCTOMT OJHO W3 MPEUMYIIECTB,
00yCIIOBIICHHBIX pAHHUM BBEJICHHEM TOHSTHS IIJIOIIA]TH.

Hoka3zatenbcTBo Teopemsbl [Indaropa ocHoBbIBaeTcs Ha CBOMCTBax miouiaaeid u Gopmynax ais
wionaied Kpajapara W MNpsAMOYrosibHHMKa. Jloka3plBaeTcsi Takke Teopema, oOpaTHasi Teopeme
[Mudgaropa.

Ilopo0HBIE TPEYroabHUKH

[logo6uble TpeyronpHuku. IlpuzHaku mnonO00Ms TpeyrojibHUKOB. IlpuMeHnenue mnomobust
JI0Ka3aTeIbCTBY TEOpeM U penieHuto 3aaad. CHHYC, KOCMHYC M TaHI€HC OCTpOro yria
MPSIMOYTOJIBHOTO TPEYTrOJIbHHUKA.

Omnpenenenre nMoJOOHBIX TPEYTOJILHUKOB JaeTCsA HE HAa OCHOBE MpeoOpa3oBaHus o100us, a uepes
PaBEHCTBO YIJIOB M MPOMOPIMOHAIBHOCTH CXOJICTBEHHBIX CTOPOH.

[Ipu3Haku nOAO0US TPEYrOJBLHUKOB JIOKA3bIBAIOTCS C IOMOIIBIO TEOpPEMbl 00 OTHOIIEHUU
IoUaiel TpeyroJabHUKOB, UMEIOLUX [0 PABHOMY YTIIY.

Ha ocHoBe mnpu3HakoB MOJ00HMs J10Ka3bIBae€TCs TeopemMa O CpeAHed JMHUM TpeyrojbHUKa,
YIBEpXKJICHHE O TOYKE I[E€pPEeceYeHUss MeIuaH TPEeYrojbHMKA, a TaKKe JBAa YTBEPXKICHHUS O
IPONOPLMOHAIBHBIX OTPE3KaxX B IPSAMOYTOJIBHOM TpPEYroJibHUKE. JlaeTcs NpencTaBiieHHE O METoje
1o100us B 3a/1a4ax Ha IOCTPOCHHUE.

B 3akiroueHne TeMbl BBOJATCS AJIEMEHTHI TPUTOHOMETPUU — CHUHYC, KOCUHYC M TaHT€HC OCTPOIO
yIria NpsIMOYroJIbHOTO TPEYTOJIbHUKA.

OkpyxHOCTH

B3auMHoe pacrosioskeHre npsMoil U okpyxHocTH. KacaTtenbHas K OKPYKHOCTH, €€ CBOMCTBO U
npusHak. lleHTpanbHble W BHUCaHHBIE Yruibl. YeTblpe 3ameuaTeNbHble TOYKH TPEYTrOJIbHUKA.
BrincanHas u onucaHHas OKpYXKHOCTH.

VYTBepkIeHHs 0 TOUKE IepeceyeHusi OUCCEKTPUC TPEYTroJIbHUKA M TOUKE IIEPECEUCHUs CePEAMHHBIX
NEePIEHINKYIAPOB K CTOPOHAM TPEYTOJIbHUKA BBIBOJSATCS KaK CIEJICTBHS M3 TEOPEM O CBOMCTBax OMcC-
CEKTPUCHI YIja U CEPeIUHHOIO MEpINEeHAMKYIsApa K oTpe3Ky. Teopema o TOUKEe IepeceueHHs] BBICOT
TPEYroJIbHUKa (MM UX MPOJODKEHHH) JOKa3bIBAETCS C MOMOIIBIO YTBEP)KICHUS O TOUKE [IepPeceueHus
CepEeIMHHBIX MEPIEHAUKYISIPOB.

Hapsny ¢ teopemMamu 00 OKpPY)KHOCTSIX, BHUCAHHOM B TPEYroJbHUK M ONMCAHHOH OKOJIO HEro,
paccMaTpUBAIOTCSl CBOMCTBO CTOPOH OMMCAHHOTO YETHIPEXYroJbHUKA M CBOMCTBO YIJIOB BIHCAHHOTO
YeThIPEXyroJbHUKA.

ITosTOpenue. Pemenue 3aga4

I'EOMETPHA 9 xknace

BexTopbl. MeToa KoOpaAHHAT

ITonsTne Bekropa. PaBeHcTBO BEKTOpOB. Cl10kKEHNE M BBIUMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpA
Ha uucio. Pa3yokeHne BeKTOpa IO JBYM HEKOJUIMHEApHBIM BekTOopaM. KoopauHatel BeKTOpa.
[IpocTenmme 3a1a4n B KOOpAUHATAX. Y PaBHEHUS OKPYKHOCTU U NpsMOU. IIpuMeHeHHne BEKTOpOB U
KOOPAMHAT IPU PELICHUH 3a1au.

Ha mpumepax mnokaselBaeTcs, Kak BEKTOPbI MOTYT IPUMEHATHCA K PELICHUIO I€OMETPUUYECKUX
3agau. JlemoHcTpupyercs 3p(HeKTUBHOCTh MPUMEHEHHs (OpMYI A1l KOOPAUHAT CepelMHbl OTpe3Ka,
paccTosiHUs MEXAY JABYMs TOYKAMH, YPABHEHUM OKPYKHOCTH M IpPsAMOM B KOHKPETHBIX



TeOMETPUYECKUX 3a/1a4aX, TEM CAMBIM JIaeTCS MPEICTaBICHHE 00 N3yYEHUU IeOMETPUIECKUX QUTYp C
IIOMOIIBIO METOJIOB aJIreOpBbl.
CooTHoOmIeHUs1 MKy CTOPOHAMH M YIJIaMM TpeyroJbHuka. CkajnsipHoe Npon3BeaeHHe BEeKTOPOB

CuHyc, KOCMHYC M TaHIreHC yria. Teopembl CHHYCOB M KOCHUHYCOB. PellieHue TpeyrojgbHUKOB.
CkansipHO€ ITPOU3BEAECHNE BEKTOPOB U €r0 IPUMEHEHNE B TEOMETPHUUECKUX 3aa4ax.

Cunyc u xocuHyc Jmoboro yrma ot 0° mo 180° BBOASTCS € TOMOUIBIO €IUHAYHOMN
MOJIyOKPYKHOCTH, JOKA3bIBAIOTCS TEOPEMbI CHHYCOB M KOCHHYCOB M BBIBOJUTCS €lle ojJHa (opMyIia
IUIOLIAIM TPEYTOJbHUKA (TI0JIOBUHA IIPOU3BENEHUS JABYX CTOPOH Ha CHHYC Yrja MEXJy HUMH). ITOT
anmnapaTr IPUMEHSETCS K PEILIEHUIO TPEYTrOJIbHUKOB.

CkansipHOoe TpoM3BeIeHHE BEKTOPOB BBOJIUTCS Kak B (M3MKe (MIPOU3BEACHUE JUIMH BEKTOPOB Ha
KOCHHYC yIjla MeXay HUMH). PaccmaTrpuBaroTcsi CBOMCTBA CKaJISIPHOTO IPOU3BEICHUS U €r0 IPUMEHE-
HUE IIPU PELIEHUH FT€OMETPUUYECKUX 3a/1au.

JIIMHA OKPYKHOCTH M IJIOIIAb KpPyra

[IpaBunbHBIE MHOTOYTOJIBHUKU. OKPYKHOCTH, ONMCaHHAs! OKOJIO MPABHWJIBHOTO MHOTOYTOJIbHUKA U
BNMcaHHas B Hero. [locTpoeHue npaBUIIBHBIX MHOTOYroJIbHUKOB. JlnmHa okpyxkHoctH [lnomane
Kpyra.

B Hawanme Tembl gaercs omnpezieNeHHE MPAaBUILHOIO MHOTOYIOJBHUKA, M paccMaTpUBAIOTCA
TEOPEMbI 00 OKPYXHOCTSIX, ONHCAaHNE OKOJIO MPAaBUJILHOTO MHOTOYroJIbHUKAa U BNHCaHHOW B Hero. C
MTOMOIIBIO0 ONMCAHHOW OKPYKHOCTH PEUIAOTCs 3a/1a4i O MOCTPOEHUH MPaBUIIBHOTO IIECTHUYTOJIbHUKA
Y IPaBWIBLHOTO 271-YTOJbHHUKA, €CIU JIaH MPaBUIbHBIN 71-YTOJIbHHUK.

@opMmysbl, BbIpa)KaoIlMe CTOPOHY IPABHIBHOTO MHOTOYTOJBHUK U PaJUyC BIUCAHHOW B HETO
OKPY)KHOCTH uepe3 paJuyC OMHCAHHON OKPYXHOCTH, HCIOJBb3YIOTCS MpPH BbIBOAE (OPMYI JUTHMHBI
OKPY)KHOCTH M ILTOIIAN Kpyra. BbIBo/ omMpaeTcs Ha UHTYUTUBHOE MPECTABIEHUE O IMpejese: Mpu
HEOTPaHMYEHHOM YBEJIMYEHUM YHCIAa CTOPOH MPaBMWIBHOIO MHOTOYTOJbHHKA, BIMCAHHOTO B
OKPY>KHOCTbB, €r0 IIepUMETP CTPEMUTCS K JUIMHE 3TOM OKPY)KHOCTH, a IJIONIa/lb — K IUJIOMIaAN Kpyra,
OTPAaHUYEHHOTO OKPYKHOCTBIO.

JIBu:xeHMs1

OtobOpaxxenue miaockocTH Ha ceOs. [lonstue nemxkenus. OceBas W IEHTpaJbHAs CHMMETPHUH.
[Tapannensubiii neperoc. [loBopot. HanoxxeHus 1 IBUKEHUS.

HauajbHble cBeleHUs] U3 CTepeOMeTPUH

[Ipenmer crepeomerpun. ['eomeTpuueckue Tela M TOBEPXHOCTH MHOTOTpaHHUKH: TMPU3MA,
napajuiefienunesn, nupamuaa, (GopMyabl A BbIYMCICHUS UX 00beMoB. Tena U MOBEPXHOCTHU
BpallleHUs: HWIMHIP, KOHYC, cdepa, map, GopMynbl A BHIYUCICHUS UX IJIOLIAACH MOBEPXHOCTEHN U
00BEMOB.

006 akcuomax reomMeTpuu

becena 06 akcmomax reoMeTpumu.

Ocnognas yenb — naTh Oosiee TIIyOOKOE MPEACTABICHHE O CHCTEME aKCHOM IUIAHUMETPUU H
aKCHOMAaTHYECKOM METOJE.

B nmanHOI Teme paccka3blBaeTCs O Pa3IUYHBIX CHCTEMaX aKCMOM T€OMETPHH, B YaCTHOCTH O
Pa3IMYHBIX CrIocO0ax BBEJCHUS OHSTUS PaBEHCTBA QUTYP.

IToBTOpenue. Pemenune 3aga4



1. TEMATUYECKOE N/TIAHUPOBAHUE C YKASAHUEM KOJIMHECTBA YACOB,
OTBOAUMbIX HA OCBOEHME KAXXA0W TEMbI

7 Kacc
Pasn| Pazgen, ocHoBHoe coaepkanue | Koamuect OcHOBHBIE BU/IbI ®opMBbI KOHTPOJISA
e 10 pasjejiam BO YaCOB | 1eATeJIbLHOCTH Y4alIUXCH
OOBACHATD, YTO TAKOE Y4, IIpoBepounas
OTPE30K, yroJl, Kakue abdora
I'naBa 1. HauanbHble P > YTOIL, P
(Gurypsl Ha3bIBaIOTCS CamocrosiTesbHast
1. reoMeTpuyecKue CBeJeHUus 16
PaBHBIMH, KaKUE yTJIbI pabora
Ha3bIBAIOTCSI CMEKHBIMH, a Kontpoabnasn
KaKue - BEPTHKAJIbHBIMHU. padora
Pemate 3agaum ¢ aTMU
npocTeHIINMU (PUTYpaMH.
OObsacHUTB, Kakas (urypa IpoBepounas
Ha3bIBACTCS TPEYTOJILHUKOM, pa6ora
2 I'nasa II. Tpeyroabuuku 20 e s PTOER | CamocTosTenbHas
. - 1pey pa3HbIE BHJIbI paGora
TpeerHBHHggB nnx KonTtpoubnasn
hiemMeHThl. OOBICHATH paGora
KaKue OTPE3KU Ha3BIBAIOTCS
MeIUaHOMN, OMCCEKTPUCON U
BBICOTOM TPEYrOJIbHUKA.
Jloka3bIBaTh TEOPMBI.
IIpoBepounas
I'nasa III. IlapajuiesibHbIE DopmMyIupoBaTh a6ora
npsiMble OTIpe/IeNIeHUsI U CBOWCTBA P
CamocrosiTe/ibHaA
3. 13 napayieIbHBIX TPSIMBIX 26014
[TonroToBka mpe3eHTALUH, p
N KonTtpoabHasn
YCTHBIN OTBET Ha
N pabora
MOCTaBJIEHHBIN BOMIPOC;
YCTHBIN CYET;
MaTeMaTHUYeCKUN JUKTaHT
YCTHOE COOOILIEHUE 110
N . IIpoBepounas
n30paHHOH Teme; 6
I'nasa IV. CooTHOmICHHSI [MACbMEHHBIC 3aJaHUS 110 pagora
. |CamocTosiTeILHAS
4. | MeXIy CTOpOHAMM M yIJIaMHU 16 Pa3IaTOYHOMY MaTepualy; aGora
TPeyrojbHUKAa aHayu3 Ouorpaduu yueHbIX; p
KonTpoabsHnas
COCTaBIIEHUE OMTOPHBIX
. padora
KOHCIIEKTOB;
5 IMoBTOpEHHE. 5 IIpomexkyTounas
: aTrecranusa
UTOro 70

8 Kjacc




Pa3n Pa3nes, ocHOBHOE KoauuectBo OcHOBHBIE BH/IBI @ opMBbI KOHTPOJIS
eJ1 |cojep:kaHue MO pa3jejiaM 4yacos AeATeJIbHOCTH YUAIIUXCS
OOBACHATD, YTO TAKOE IIpoBepounas
r v JTOMaHHasi, MHOTOYTOJIbHAKHU HX paGora
naBa V.
BEPIIHHBI, TUArOHAIIH, CamocrosiTesibHasI
1. YeTbIpexyroabHHKH 14
CMEKHbBIE CTOPOHBI , padora
(bopMyITUpPOBATh OTPEICIICHUS KonTpoabHas
U CBOMCTBA MPSAMOYTOJIbHHKA, padora
napaenorpaMma, pomoa
I'nasa VL. Iliomans 15 P P P ’
KBaJIpara , Tpareuy.
M300paxaTh U pacno3HaBaTh IpoBepounas
OTH YETHIPEXYTOJIbHUKH. paGoTa
, Inowaov mnozoyeonvnuka JlokasbIBaTh TEOPEMBI, PEIIATD |(CaniocTOATENbHAS
. 3a/1a4¥ Ha BEIYHCIICHUS. paGoTa
HccnenoBaTe B3auMHOE KouTposbHas
PacIIOJIOKEHNE MPSIMON U padota
Teopema ITugpazopa OKPY)KHOCTH, (OPMYITHPOBATH
OIpENEIIEHUE KacaTeIbHOU K
T VIL Moot OKPYKHOCTHU U UX CBOMCTB.
Jasa VL. 110100HbIE 20 dopMyIHpOBaTH U JIOKA3BIBAThH Hoorenotua
BepOYHas
TPEYroabLHUKH TEOPEMBI O BITUCAHHOM YTJIC. P o 611) a
. T
[ToaroToBka mpe3eHTAIUH, p
. CamocrosiTesbHast
3. YCTHBIM OTBET Ha
Ipusnaxu nooobus . padora
MTOCTABJICHHBIH BOTIPOC;
N . KonTpoasHas
YCTHBIH CUerT;
N padora
Tpumenenue nodobus MaTeMaTHYECKUN JUKTaHT
YCTHOE COOOIIICHHE 110
I'aasa VIII. Okpy:KkHOCTD 12 n30paHHoi Teme;
MUChbMEHHbBIE 3aJITaHUS 110
PasgaTOYHOMY MaTEpuaily, HpOBepquaﬂ
aHanu3 6uorpaguu y4eHbIX; paGora
Kacamenvnas. COCTaBIIEHUE OMOPHBIX CaMOCTOSITe ILHAS
4. Llenmpanvhovie u KOHCIIEKTOB; padora
8NUCAHHbLE Y2IIbl KoHTposIbHAs
padora
Bnucannas u onucannas
OKDYHCHOCHD
5 IToBTOpEHHe. 9 ITpomexkyTouHas
: aTrecranus
uToro 70




9 xiacc

Paznen, ocHoOBHOE

OcHOBHBIE BUIbI

(I)OprI KOHTPOJIA

Paszn KounyecTBo
coJiep:xkaHue 1mo JAeSITeJIbHOCTH y4alIuXcs
el 4acoB
pasaesiam
®opmynuposarts onpeaenenus u | [lpoBepounas
WUTIOCTPUPOBATH MOHATHE padora
1 I'naBa IX. BekTopsl 17 BEKTOPA, €ro JUIMHBI, CamocrosiTeIbHAS
’ KOJUIMHEAPHBIX U PABHBIX padora
BEKTOPOB. POPMYIUPOBATH KonTpoabsHas
OTpe/ieNICHUs U WIUTFOCTPUPOBATH padora
MOHSITUE CUHYCA, KOCHHYCA,
TaHIe€HCA U KOTAaHTeH B OT
AQHIeHCa ¥ KOTaHT'€HCa YIJIOB O Tposepounas
0 mo 180 rpamycos. pa6ora
I'naBa X. Meto
A DopMynHpoBaTh U I0KA3bIBATh CaMOCTOSITe b HASI
2. KOOp/AMHAT 13 TEOPEMBI CHHYCOB U KOCHHYCOB paGoTa
u HpI/Iqu)HSITB WX TIPU pEIICHUN KoHTpouibHas
3aja4. GopMyIupoBaThH pa6ora
ompeieNieHre PaBUIILHOTO
MHOTOYTOJILHUKA U JIOKa3bIBaTh
I'nasa XI. TEOPEMBI 00 OKPYKHOCTSIX
. o IIpoBepounasn
CooTHOolIeHUS MEKIy BIIMCAHHOU B ITPAaBUJIbHBIN 6
. abora
CTOPOHAMH M yIJIaMH MHOTOYTOJLHUK U ONTUCAHHOM p
CamocrosiTesbHast
3. TPeyroJbHUKA. 19 OKOJIO TPaBUIHLHOTO aGoTa
CxaasipHoe MHOTOYroJIbHUKa. Pemarts K p
OHTPOJIbHAsA
IPOU3BeAeHNE BEKTOPOB 3a7a491 Ha NOCTPOCHHUA :’60“1
MIPaBUJIbHBIX MHOTOYT OJIbHUKOB. p
[ToaroToBka mpe3eHTALUH,
YCTHBIM OTBET Ha MOCTABJICHHBIN
BOIIPOC;
I'naBa XII. {iiuna YCTHbIN CHCT; HpOBeﬁquHaﬂ
i abora
OKPYAKHOCTH H TLIOIIAD MaTe€MaTUYECKUI TUKTaHT p
4. 8 YCTHOE C006H_ICHI/IC o CamocrosiTeJbHas
Kpyra - 6
n30paHHON Teme; pabora
NMCbMEHHBIE 3a/1aHUS 110
pa3laTOYHOMY MaTepHaly;
pedepat buorpadun yuyeHbIX;
COCTaBJICHUE OTIOPHBIX
KOHCIIEKTOB;
5 KonTpoabsnas
I'nasa XIII. /IBuxkenue
5. A padora
I'naBa XIV. HauyajbHbie 3
6 CBe/ICHUSA U3
) cTepeoMeTpUH
IIpomexkyTounas
7 |[IloBTOpEHHE. 3 P Y
arrecTauus
UTOro 68




Ipunoxkenue Ne 1 Ilepedyenp 00s13aTENbHBIX JA00PATOPHBIX, NMPAKTHYECKHUX,
KOHTPOJIBHBIX H JPYI'MX BHAOB pador

7 Kiacc

KontponpHas padbora Nel no reme: «HavyanbHble reoMeTpUUYECKUE CBECHUS)
KontponbsHas padbota Ne 2 o teme «IlepBblil mpu3HaK paBEHCTBA TPEYTOJIbHUKOBY.
KonTponpsnas padora Ne 3 o reme «BTopoii v TpeTHii Mpu3HAKK PaBEHCTBA
TPEYTOJIbHUKOBY

Kontponbsnas pabora Ned no teme: «llapannenbHbie npsiMbie»

KonTtponbsnas padora Ne 5 o reme: « COOTHOILIEHUS»

HroroBas kouTposbHasg padora (15.04- 15.05)

8 kiacc

KontponbHas pabota Nel «UeTbipeXyroibHUKI

Kontponbnas padota Ne 2 o teme "I[lnomans. Teopema [Mudaropa.”
KonTtponbshas padora Ne3 no teme «IlogoOue TpeyroJbHUKOB»

KonTtponbsnas pabora Ned no teme «IIpuMenenne nogo0ust K peieHuro 3aaau»
Kontponbnas pabota Ne5 no temMe «OKpYy>KHOCTH»

WroroBas koHTposbHasg padota (15.04- 15.05)

9 kacc

KonTtponpshas pabora Ne 1 mo reme «CnokeHre v BBIMUTAHUE BEKTOPOBY

KonTtponpshas padora Ne 2 o reme «MeToa KOOpAUHATY.

KonTtponsnas pabora Ne 3 o reme «CoOTHOIIIEHHE MEKy CTOPOHAMU U yTiaMu
TPEYroJbHUKA.

KonTtponbshas pabora Ne 4 o reme «CkaiasipHOE MPOU3BEICHUE BEKTOPOBY.
KonrtponsHas padota Ne 5 o teme: «JlnnHa okpyxkHOCTH. [Inomans kpyra. JIBuxeHHue».



KanengapHo-temaTnyeckoe mjiiaHupoBaHme 7 KJacc

Ne
n/ Tema ypoka Hara
1|

I'nasa I. HauanbHble reomeTpuueckue cBeaenns (16 4)
1 | Touka, npsimble, OTPE3KU 03.09
2 | Jlyu 04.09
3 | Yron 10.09
4 | PaBeHCTBO reOMETPUYECKUX PUTYD 11.09
S5 | CpaBHEHUE OTPE3KOB U YIJIOB 17.09
6 | JnuHa OTpe3KOoB 18.09
7 | AnuHa OTpEe3KOB 24.09
8 | Equnuiisl uamepenus 25.09
9 |I'pagycnas mepa yria 01.10
10 | CMmexxHbIE ¥ BEPTUKAJIbHBIE YTJIbI 02.10
11 | CMmexHbIe M BEPTUKAJIBHBIE YTJIbI 08.10
12 | CMmexHbIe U BEPTUKAJIbHBIE YTJIbI 09.10
13 |IlepieHaMKYyISIpHBIE IPSIMBIE 15.10
14 [lepnieHauKyIsIpHBIE NPSIMBIC 16.10
15 Kontponbnas pa6ota Nel no teme: «HauanbHbie 710

FEOMETPUYECKUE CBEACHUS
16 | TpeyroabHuK 23.10
I'nasa IlI. Tpeyroabnuxku (18 1)
17 | IlepBbIil mpuU3HAK PaBEHCTBA TPEYTOJIHLHUKOB 12.11
18 | [TepieHAUKYJISIP K MPSIMOMA. 13.11
19 | Menuanbl, OMCCEKTPUCHI U BBICOTHI TPEYTOJIbHUKA 19.11
20 | MeauaHbl, OMCCEKTPUCHI U BBICOTHI TPEYTOJIbHUKA 20.11
21 | MeauaHbl, OMCCEKTPUCHI U BBICOTHI TPEYTOJbHUKA 26.11
22 | CpoiicTBa paBHOOEIPEHHOTO TPEYrOJIbHUKA 27.11
23 | CBoiicTBa paBHOOEIPEHHOTO TPEYTOIHHUKA 03.12
24 | CpoiicTBa paBHOOEIPEHHOTO TPEYTOJIHHUKA 04.12
75 KonTtponsnas pabora Ne 2 o teme «IlepBbIit mpu3Hak 10.12
PABEHCTBA TPEYTOJIBbHUKOBY.

26 | Bropoii npu3HaKk paBeHCTBA TPEYTOJbHUKOB 11.12
2’7 | Bropoii npu3Hak paBeHCTBA TPEYTOJIbHUKOB 17.12
28 | Bropoii npu3Hak paBeHCTBA TPEYTOJIbHUKOB 18.12
29 | TpeTunii npu3HAK paBEHCTBA TPEYTOJIbHUKOB 24.12
30 | TpeTuii NpuU3HAK PaBEHCTBA TPEYTOJIbLHUKOB 25.12
31 | TpeTuii npU3HAK PaBEHCTBA TPEYTOJIbHUKOB 14.01
32 | OKpy>XHOCTb. 15.01
33 | [locTpoeHHUsI HUPKYJIEM U JTUHEUKOU 21.01
34 | [Ipumepsl 3a]1a4 HA TOCTPOCHUE 22.01
35 | [IpumMepsl 3a71a4 HA TOCTPOCHUE 28.01
36 | KontponbHas padorta Ne 3 o teme «BTtopoii u Tpetuit 29.01




‘ IIPU3HAKHA PABEHCTBA TPEYTOJbHUKOB)

I'naga I1I. ITapanenbHbie npsimbie (13 1)

37 | Onpenenenne NapauieIbHbIX NPIMBIX 04.02
38 | Onpenenenne napauieIbHbIX MPIMBIX 05.02
39 | Ilpu3Haku napajuieIbHOCTH IBYX MPSAMBIX 11.02
40 | IIpu3Haky NMapayiebHOCTH ABYX NPSIMBIX 12.02
41 | IIpu3Haky napayiebHOCTH ABYX NMPSAMBIX 18.02
42 | IIpu3Haky napayuiebHOCTH ABYX NMPSIMBIX 19.02
43 | O6 akcuomMax reoMeTpuu 25.02
44 | Akcuoma napajuiesIbHbIX IPSIMBIX. 26.02
45 | Akcuoma napajuiesIbHbIX IPSIMBIX. 04.03
16 Teopembl 00 yriax, 00pa30BaHHbBIX IBYMS 05.03
napajuIeJIbHBIMU NPSIMBIMHU U CEKYLIEH '
47 Teopembl 00 yriax, o00pa30BaHHBIX JIBYMS 11.03
napajuIeJIbHBIMU NPSIMBbIMHU U CEKYLIEH '
43 Teopembl 00 yriax, o00pa30BaHHBIX JIBYMS 12.03
napajuieJIbHBIMU NPSIMBIMHU U CEKYLIEH '
49 Kontponbnas pa6ota Ned o teme: «IlapannenbHbie 18.03

IPSIMBIEY

(ITo nporpamme 16 4, no gakry 154)

I'maBa IV. CooTHOMIEHUSI MEKY CTOPOHAMH M YIJIAMHU TPEYroJIbHUKA

50 | Teopema 0 cymMe yIiIOB TPEYTrOJIbHUKA 19.03
51 | Teopema 0 cymMMe yIJIOB TPEYTOJIbHUKA 01.04
57 OCTpOYTOIBHBIN, TPSIMOYTOJIBHBIN U TYTIOYTOIBHBIN 02.04
TPEYTOJIbHUKH
53 Teopema 0 COOTHOLIIEHUU MEXAY CTOPOHAMHU U yTiaMu 08.04
TPEYroJibHUKA
54 | HepaBeHCTBO TpeyroJibHUKA 09.04
55 | HekoTopsie CBOMCTBA MPSIMOYTOJBbHBIX TPEYTOJILHUKOB 15.04
56 | HexoTopsie CBOMCTBA MPSIMOYTOJIBbHBIX TPEYTOJIbHUKOB 16.04
57 | Ilpu3Haky paBeHCTBA MPSAMOYTOJIbHBIX TPEYTOJILHUKOB 22.04
58 | Ilpu3Haku paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOJIHbHUKOB 23.04
59 | IlpomesxyTouyHas arrectaius 29.04
2(1) PaccTtosiHue ot TOUKH 10 IPSMOM. 30.04
62 | PaccTtosiHME OT TOUKHU JIO IPSIMOIA. 13.05
gi [TocTpoeHue TpeyrojibHUKA IO TPEM BJIEMEHTAM 14.05
65 KontponbHas padota Ne 5 o teme: «CoOTHOIIEHUS 20.05
MEXKJy CTOPOHAMHU U YTJIaMH TPEYrOJIbHUKA» '
HTorosoe mosroperue ( mo nporpamme S 4 no ¢paxkry 4 4)
22 [Ipr3Haky paBeHCTBA TPEYTOJIBHUKOB 21.05
gg [TapannenbHble NpsiIMbIE 27.05
70 | CMeXHBIE U BEPTUKAJIBHBIE YTJIbI 28.05




KanengapHo-temaTnyeckoe mjiiaHupoBanme 8 Kijacc

Ne n/m Tema ypoka Hara
YerbipexyrojibHuku 14 4.
1 MHOroyroJyibHUK. 02.09
2 [Tapannenorpamm 03.09
3 [Ipu3Haku napannenorpaMmma. 09.09
4 [Ipu3Haku napannenorpaMmma. 10.09
5 Tpanenus 16.09
6 Tpanenus 17.09
7 [IpsAMOYTOJIbHUIK, 23.09
8 Pom6 u xBampat 24.09
9 Pom6 u xBagpat 30.09
10 OceBas U LeHTpaIbHasl CHMMETPUU 01.10
11 OceBas 1 IeHTpaJibHAsi CHMMETPUH 07.10
12 Pemenue 3a1a4 no reme «4eTbIpexXyrojJbHUKN» 08.10
13 Pemenue 3a1a4 no reme «4eTbIpexXyroJibHUKN 14.10
14 Kontponbnas pabota Nel «UeTbIpeXyroibHUKI 15.10
Ilnomans 15 4.
15 [Tmomnaas MHOTOYTOJIBHUKA. 21.10
16 [Tmomaas MHOTOYTOJIBHUKA. 22.10
17 [Lnomaae mapamienorpamMmma 11.11
18 [Lnomaae mapamienorpamMmma 12.11
19 [Imomane TpeyronbHUKa 18.11
20 [Imomane TpeyronpHUKa 19.11
21 [nomaae Tpaneuuun 25.11
22 [nomaae Tpaneuuun 26.11
23 Teopema Iludaropa. 02.12
24 Teopema Iudaropa. 03.12
25 Teopema Iludaropa. 09.12
26 Teopema, oOpatHas Teopeme [ludaropa 10.12
27 Pemenue 3ama4d nmo treme "l[lnomans. Teopema I[udaropa". 16.12
28 Pemenne 3anau no teme "[lnomans. Teopema ITudaropa". 17.12
29 Kontponbaas padora Ne 2 o teme "Ilnomans. Teopema 23.12

[Tudaropa."




ITono0HbIe TPpeyroabHuku 19 4.

30 [TponopuroHaNbHBIE OTPE3KHU. 24.12

31 Onpenenenue nmogoOHBIX TPEYTrOJIbHUKOB 13.01

32 OTHoIIeHUE TIIOMIAIeH MOJOOHBIX TPEYTOTBLHUKOB. 14.01

33 [lepBbiif npu3HaK MOJA00US TPEYTOJBHUKOB. 20.01

34 [lepBrIif mpu3HaK MOA00US TPEYTOIBHUKOB. 21.01

35 Bropoii u Tpetuii npu3Haku no100us TpeyroJbHUKOB. 27.01

36 Bropoii u TpeTuii npu3Haku nog00us TpeyroJbHUKOB. 28.01

37 Pemenue 3amau o teme «llomobue TpeyroabsHUKOBY. 03.02

38 Kontponbnas padota Ne3 no teme «Ilogobue 04.02
TPEYrOJbHUKOB»

39 Cpennsist TMHUA TPEYrOJIbHUKA 10.02

40 Cpennsis TMHUA TPEYrOJIbHUKA 11.02

41 [IponopuroHaNIbHBIE OTPE3KU B MPSAMOYTOJIBHOM 17.02
TPEYTroJIbHUKE

42 [IponopunoOHaIbHBIE OTPE3KHU B MPSAMOYTOJIBHOM 18.02
TPEYTroJIbHUKE

43 [IpakTryeckue MpUiIoKeHUs MOJ00US TPEYTOJTBHUKOB. 24.02

44 Cunyc, KOCUHYC ¥ TAHT€HC OCTPOTO yIJjia mpsMoyrojibHoro | 25.02
TPEYroJIbHUKA

45 Cunyc, KOCUHYC ¥ TaHT€HC OCTPOro yria npsmoyroisHoro | 03.03
TPEYroJbHUKA

46 3HaueHUs CUHYCa, KOCUHYCA U TaHTreHca i yrios 30, 04.03
60, 45 rpagycos .

47 Pemenne 3amau o teme «lIpumenenne mompoous K 10.03
PEUIEHUIO 33]a9).

48 Pemenue 3amau o teme «lIpumenenne moaodust k 11.03
PELICHUIO 33139

49 Kontponbsnas pabora Ned no teme «IIpumenenue nogodbust | 17.03
K PELICHMIO 3a1a49»

OxpyxHocTb 12 4.

50 B3anmHoe pacnosioxkeHue nmpsMou U OKPYKHOCTH. 18.03

51 KacarenbHast K OKpyHOCTH. 31.03

52 KacarenpHast K OKpyHOCTH. 01.04

53 I'pagycHas Mmepa ayru OKpy>KHOCTH. 07.04

54 Teopema 0 BOUCAaHHOM YTJIE. 08.04

55 Teopema 0 BOUCAaHHOM YTIIE. 14.04

56 CBOICTBO OMCCEKTPUCHI yTIIia 15.04

57 [IpomexxyTouHas arrecranus 21.04




58 CBOMCTBO CEPEAMHHOIO MEPIICHAUKYIISIPA K OTPE3KY 22.04
59 Teopema 0 nepecedeHnu BBICOT TPEYTOJIbHUKA. 28.04
60 BnmcanHast OKpyKHOCTb 29.04
61 OnucaHHas OKPY>KHOCTb 12.05
62 KonTtponbsHas padora Ne5 no teme «OKpyKHOCTb 13.05
IloBTOpenue 9u.
63- 64 CBoliCTBa U MPU3HAKH YETHIPEXYTOJIbHUKOB 19.05
65-66 [Tnomaae MHOTOYTOJIbHUKA 20.05
67-68 KacarenbHast Kk OKpyHOCTH 26.05
69-70 | Teopema I[Tudaropa 27.05




KanenagapHo-teMaTu4yeckoe mjiiaHupoBaHue 9 kiace

Ne n/mt Tema ypoxka Jlata
Bexkmopwt (17u)
| IlonsiTne BekTOpa. PaBEeHCTBO BEKTOPOB 01.09
2 PaBeHCTBO BEKTOPOB 03.09
3 CymMmMma JIByX BEKTOPOB 08.09
4 CymMmMma JIByX BEKTOPOB. 10.09
5 3aKOHBI CJIOXKEHHS] BEKTOPOB. 15.09
6 3aKOHBI CJIOXKEHHS] BEKTOPOB. 17.09
7 CyMMa HECKOJIBKMX BEKTOPOB 22.09
8 Brluntanne BEKTOPOB 24.09
9 Brluntanne BEKTOPOB 29.09
10 Pemenue 3ama4d no reme «CiioxeHNEe BEKTOPOBY. 01.10
11 Kontponbshas pabora Ne 1 o reme «CrnoxxkeHue u 06.10
BBIYMTAHUE BEKTOPOBY
12 IIpousBeieHnE BEKTOpA HA YUCIIO. 08.10
13 IIponsBeneHnE BEKTOpA HA YUCIIO. 13.10
14 [IpuMeHeHnE BEKTOPOB K PEMICHUIO 3a7a4 15.10
15 [IprMeHeHne BEKTOPOB K PEHICHUIO 3a7a4 20.10
16 Cpennsis TMHUSA Tpaneuun 22.10
17 Cpennsig IMHUS Tpanenuu 10.11
Memoo koopounam (13u)
18 PaznoxeHne BEKTOPOB 10 JBYM HEKOJIJIMHEAPHBIM 12.11
BEKTOpaM
19 PaznoxeHne BEKTOPOB 110 JBYM HEKOJIJIMHEAPHBIM 17.11
BEKTOpaM
20 Koopaunatel BekTopa. 19.11
21 Koopaunatel BekTopa. 24.11
22 CBsi3b MEXIy KOOpAMHATAMH BEKTOpa U KoopAauHaTamu | 26.11
€ro Hayaja U KOHIIa
23 [Ipocreiimme 3aga4m B KOOpAMHATAX 01.12
24 [IpocTenimme 3a1a4n B KOOpAUHATAX 03.12
25 YpaBHEHHE OKPYKHOCTH 08.12
26 YpaBHEeHHE NpSIMON 10.12
27 YpaBHEeHHE NPSIMOU 15.12
28 Pemenue 3amau no reme «Merog kKoopauHaT 22.12
29 KontponbHas padota Ne 2 o teme «Metog 17.12
KOOPJIHHAT.
30 TpeHUPOBOYHOE TECTUPOBAHUE 24.12

CooTHolIEHHE MEKAY CTOPOHAMH M YIJIaMH TPEYIrOoJbHHKA. CKaJIﬂpHoe

npou3sBeaeHne BeKTopos (19 v)

31

CuHyC, KOCHHYC, TAHT€HC, KOTAHT€HC yTJIa

12.01

32

OCHOBHOE TPUTOHOMETPHUUECKOE TOXK1ecTBO. DopMyib
MIPUBEIACHUS

14.01




33 OcHoBHOE TpuroHomerpuueckoe ToxaecTso. ®opmynsr | 19.01
MIPUBEJICHUS
34 Teopema 0 oAU TPEYroJIbHUKA. 21.01
35 Teopema 0 oAU TPEyroJibHUKA. 26.01
36 Teopembl CHHYCOB 28.01
37 TeopemMbl CHHYCOB 02.02
38 TeopeMbl KOCUHYCOB 04.02
39 TeopeMbl KOCUHYCOB 09.02
40 Pemenue TpeyroabHUKOB 11.02
41 Kontponpsnas pabora Ne 3 o reme «CooTHOILIEHHE 16.02
MEXy CTOPOHAMHU U YTJIaMU TPEYroJIbHUKA.
42 Yros MeKly BEKTOpaMH 18.02
43 CxasisipHO€ TPOU3BEAECHUE BEKTOPOB 25.02
44 CxansgpHOe IpOU3BEAECHUE BEKTOPOB 02.03
45 CxansgipHoe TpOU3BEAECHUE B KOOPJIUHATAX 04.03
46 CxansgpHoe Tpou3BEAECHUE B KOOpIUHATAX 09.03
47 CBolicTBa CKaJISIPHOTO MPOU3BEICHUS 11.03
48 CBolicTBa CKaJISIPHOTO MPOU3BEICHUS 16.03
49 KonTtponbshas pabora Ne 4 o reme «CkasnsipHoe 18.03
IPOU3BEJICHIE BEKTOPOB».
JlJINHA OKPYKHOCTH U IVIOIAAb Kpyra. (84)
50 [IpaBunbHBIE MHOTOYTOJTBHUKUA. OKPY>XKHOCTb, 30.03
51 ONMMCaHHas OKOJIO IPABUIILHOI'O MHOTOYTOJIbHUKA
OKpyXHOCTb, BIICAaHHAs B IPaBUJIbHBIN
MHOT'OYT'OJIbHUK
52 ®opMyJIbl 1J19 BEIYUCIICHUS TUIOIIAAN TPABUIIBHOTO 01.04
MHOT'OYT'OJIbHUKA, €T0 CTOPOHBI M paJInyca BIUCAHHOU
OKPY)KHOCTH
53 ®opMyJIbl 11 BEIYUCIICHUS TUIOMIAAN TPABUIIBHOTO 06.04
MHOT'OYT'OJIbHUKA, €70 CTOPOHBI M paJInyca BIMCAHHON
OKPYKHOCTH
54 JlnuHa okpyxHocTu. [Imomane kpyra 08.04
55 ITnomane KpyroBoro cekropa 13.04
56 Pemenue 3amau no treme «JnuHa okpyxuoctu. [Tnomans | 15.04
57 Kpyra»
Pemenue 3amau no teme «JlmmHa okpyxHoctu. [lnomanb
Kpyra»
JABu:kenue (5 1)
58 Orobpakenne tiockocT Ha ceOs. [lonsarue neumxenus. | 20.04
59 [TapannenbHbIil NEPEHOC. 22.04
60 IToBOpOT. 27.04
61 Pemenue 3amau no teme «llapamiensHblil mepeHoc.
IToBopoT»
62 Kontponbsnas padota Ne 5 no teme: «/lnnna 29.04
OKpYy>kHOCTH. [Tmomans kpyra. JIBrxeHue».
HauvanbHble cBeleHns U3 crepeometTpun (3 4)
63 | [Tpenmer crepeomerpun. Muororpannuk. [Ipusma. | 11.05




64 [lapasnenenunen. O0veM Tena. [lupamuna 13.05

65 Hunuunp u konyc. Cdepa u map 18.05
Hrorosoe nosropenue (3 1)

66 -68 | IloBTOopenue no teme «HavyanbHble TEOMETPUUECKUE 20.05

ceeneHus», «llapannensHeie npsimeie» [loBTopenue no
TeMe «TpeyronbHUKN», «4eThIpEXyroabHUKN
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