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«Matemaruka 1 uH(popMaTHKa» pazpadorana Ha ocHoBanuH 11.18.2.2 PI'OC COO, n.146. POIT
COO u peanuzyercs 2 roga ¢ 10 mo 11 kmacc B cOOTBETCTBHH € (PeiepaabHbIM YU4€OHBIM INIAHOM
cpenHero odmiero oopazoBanus (5-onesHas yuebHas Heoes).
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«MaremaTukay (6a30BBIi YPOBEHB ).
Pabouas mporpamma yuebHoro npenmera «MaTemaTukay (6a30Bbli YPOBEHbD) SIBIISETCS YaCThIO
OOII COO, onpeaenstome:

® TOSICHUTEJIbHAS 3alHCKa,
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® TEMaTUYECKOE IJIAHUPOBAaHUE ¢ yUETOM paboueill mporpaMMbl BOCTIUTAHHS U

BO3MOXXHOCTBIO ucmoiab3oBanus JOP/IOP.

Pabouas mporpamma oOCyXieHa U MIPUHATA PEIICHUEM METOUYECKOTr0 0ObEAMHEHHS YUnuTelIeH
«EcTecTBEeHHO-HAYYHOTO IIUKJIa» U COTJIacOBaHa 3aMecTuTesieM nupekropa no Y BP MKOY
«Ilecounogy6posckast COLLI».
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MNOACHUTEJIbBHAS 3AIINCKA

PaGouast mporpamma yueOHOro Kypca «l'eomeTpus» 0a30BOro ypoBHS IJisi 00yJaroNIuXCs
10 —11 xiaccoB pa3paboraHa Ha ocHOBe DenepaabHOro rocyJapCTBEHHOTO 00pa30BaTEbHOTO
CTaHJapTa CpeaHEero oOmero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHMIA,
OPEIbABISEMBIX K MaTeMaTHYeCKOMy OOpa30BaHUIO, M TPATUIMA POCCHICKOrO 00pa3oBaHMUSL.
Peanuzamuss  mporpaMMbel  oOecrieuMBaeT — OBJaJieHUE  KIIOYEBBIMH  KOMIIETCHLHSIMU,
COCTABJIIIOLMMH OCHOBY JUISI CaMOpAa3BUTHUS M HENPEPBIBHOTO OOpa30BaHMs, LEIOCTHOCTb
OOLIEKYIbTYPHOT0, TUYHOCTHOTO U TO3HABATENILHOTO PA3BUTHSI TMYHOCTH 00YYarOMINXCS.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca TE€OMETpHMHM Ha YpPOBHE CpEeAHEero oO0Iero oOpa3oBaHHS
00yCIIOBJICHA TPAKTUYECKOH 3HAYMMOCTBIO METANpPEIMETHBIX M MPEIMETHBIX PEe3yIbTaTOB
o0ydeHHs TeOMETPUM B HAIpPaBJIEHUU JIMYHOCTHOTO Pa3BUTHs oOydaromuxcs, GOpMUPOBaHUS
(GYHKIIMOHATBLHOW MaTeMaTH4eCKOW T'PaMOTHOCTH, HM3yYeHHUS APYTUX YYEOHBIX IUCIUTUIMH.
PazButre y oOywaroumxcs NpaBUIBHBIX MPEACTABICHUN O CYIIHOCTH M MPOUCXOKIACHUU
TEOMETPHUYECKUX a0CTPAKIHUK, COOTHOIICHUU PEATbHOTO U UJCABHOTO, XapaKTepe OTPaKEeHUs
MaTeMaTU4YECKO HAyKOW SBJICHUU U MPOIECCOB PEATIbBHOTO MHpPaA, MECTE T€OMETPUM B CUCTEME
HAYyK W pOJIM MATEeMaTUYECKOTO MOJETUPOBAHUS B HAyYHOM I[IO3HAHUU U B MPAKTUKE
crocoOcTByeT (OPMHPOBAHUIO HAy4YHOTO MHPOBO33PEHMSI Yy4YalllUXCs, a TakKe KauecTB
MBIIUTICHHSI, HEOOXOIUMBIX /ISl /IalTallii B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX IPEIMETOB HA YpPOBHE CpPEIHEro OOIero
o0Opa3oBaHMs, Tak Kak o0ecredrBaeT BO3MOXKHOCTh M3YYCHHS KaK TUCITUIUIMH €CTECTBEHHO-
Hay4YHOU HAIpaBJIICHHOCTH, TaK U TYMaHUTapHOII.

Jlormdeckoe MbluieHHe, (GopMUpyeMoe TpHU U3YYEHUU OOYYAIONIMMUCS TMOHSTHIHBIX
OCHOB TE€OMETPUM M TOCTPOCHUHM IEMOYKH JIOTHUYECKUX YTBEPXKACHUW B XOJA€ pEIIeHUs
TEOMETPUUYECKUX 3a/lad, YMEHHE BBIIBUTaTh M OIPOBEPraTh THUIMOTE3bl HEMOCPEICTBEHHO
UCIIONIB3YIOTCSl TIPU pEIICHWH 3a7ad €CTeCTBEHHO-HAyYyHOTO LHMKJIA, B YaCTHOCTH U3 Kypca
bu3uKH.

YMeHue OpHUEeHTHUPOBATHCS B MPOCTPAHCTBE HIPaeT CYIIECTBEHHYIO pOJIb BO BCeEX
o0nacTsax JesTenbHOCTH 4eloBeka. OpHeHTalus 4elloBeKa BO BPEMEHH W MPOCTPAHCTBE —
HEOOXOJMMOE YCIIOBHE €r0 COLMAIBLHOTO OBITHS, (popMa OTpaXE€HHUs OKPYKAIOIIETO MHpA,
YCIIOBHE  YCIEIIHOTO TMO3HAHUS M  aKTUBHOTO  MPeoOpa3oBaHHsl  JIEHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pazaMu 0OBbEAUHSET pa3Hble BUABI yUeOHOU U TPYIOBOM
NESTENIbHOCTH, SIBJISICTCS OJHUM W3 MPO(ECCHOHATHHO BAXKHBIX KAueCTB, MOTOMY aKTyallbHa
3agavya GopMHUpoBaHUS Yy O0YHAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIUIEHUSI KaK Pa3HOBHUIHOCTU
00pa3HOTO MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TIOJTOTOBKE K MPaKTUYECKOU
JESITEIbHOCTH 110 MHOTHM HAaIlPaBJICHUSIM.

Lenb ocBoeHUs MporpaMMel yaeOHOro Kypca «I'eomerpusi» Ha 6a30BOM ypoBHE 00yUEHUs
— 001meo0pa3oBaTeIbHOE U OOIIEKYJbTYPHOE pa3BUTHE OOYYArONIUXCS dYepe3 oOecredeHue
BO3MOXXHOCTH MPUOOPETEHUS U UCTIOIh30BAHUS CHCTEMAaTHYECKHX T'€OMETPHUYECKUX 3HAHUHU U
NeicTBUi, crienn(pUUHBIX T€OMETPUN, BOZMOKHOCTH YCIIEIIHOTO MPOJOJIKEHHSI 00pa30oBaHUs 1O
CHEIUAILHOCTSIM, HE CBS3aHHBIM C MPUKIIATHBIM UCTIOJIH30BAHUEM I'€OMETPHUH.

[Iporpamma 1o reoMeTpur Ha 0a30BOM ypOBHE IpelHa3HAueHa g OO0y4aromuxcs
CpeIHEH WIKOJIbI, HE HWCHBITHIBABIIMNX 3HAYUTEIBHBIX 3aTPyJHEHUN HA YpOBHE OCHOBHOTO
obmero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YpPOBHE JOJKHBI OCBOHTH
o0Ire MaTeMaTU4ecKue yMEHHUS, CBSI3aHHBIC CO CTIENU(HUKON reOMETpUN U HEOOXOAMMBIE ISt
JKU3HU B COBpeMEHHOM oO1uiecTBe. Kpome 3Toro, oHu UMEIOT BO3MOXKHOCTh U3YYUTh T'€OMETPHUIO
Oonee riryOOKO, €CITM B JATbHEHUIIIEM BO3HHUKHET HEOOXOIUMOCTh B TEOMETPHUECKUX 3HAHUSIX B
npohecCuOHANBbHOM NeSTENbHOCTH.

JlocTikeHue el OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHHEM COOTBETCTBYIOLINX



3amau. [IppopureTHBIMU 3a/1auaMu OCBOCHHUsI Kypca «I eomeTpumn» Ha 6a30BoM ypoBHE B 10—11
KJ1accax sBIISIOTCS:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPHHM KaK YacTh MHPOBOH KyJIbTYpbl U

0CO3HAHME €€ B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;
e (opMupoBaHHE TIPEACTABICHUS O MHOTOTPAaHHUKAaX M TelaX BpalleHUs Kak o
BOXHEHMIIINX MAaTeMaTUYECKUX MOJEINSX, MO3BOJSIOUINX OMUCHIBATh U U3Yy4aTh pa3HbIe
SIBIICHUSI OKPY>KAIOILIETO MUPA;

e (opMupoBaHHE YMEHMs pACIIO3HAaBaTh Ha 4YEpTEXax, MOJCIAX M B peaJbHOM MHUDE
MHOTOTPaHHUKH U TeJia BpalleHHUS;

e OBJQJICHHE METOJaMU pelIeHHs 3a7ad Ha T[OCTPOEHUS Ha H300pa’KeHUsIX
IPOCTPAHCTBEHHBIX (pUryp;

e (opMupoBaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMHU IMOHITHUSMHU O MHOTOTPAaHHUKAX U
Teax BpallleHusl U UX OCHOBHBIMH CBONCTBaMHU;

® OBJAJICHHE AJTOPUTMAMH PEIICHHs OCHOBHBIX THUIIOB 3ajay; (JOPMHUPOBAHHE YMEHMUS
NPOBOIUTH  HECIIOKHBIE  JIOKa3aTeNbHBIE  PAcCy)KIEHHsl B  XOAE  pELICHUs
CTEpEOMETPUYECKHUX 3a/1a4 U 3a/1a4 C MIPAKTHYECKUM COACpPKAHUEM;

® pa3BUTHE MHTEIUIEKTYyaJbHBIX M TBOPYECKUX CHOCOOHOCTEH  oOydarommxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIIEAOBATEIBCKUX YMEHUHN, KPUTUYHOCTH MBIIICHUS;

e (QopmupoBanue (QyHKIHOHAIBHON T'PaMOTHOCTH, PEJIEBAHTHOW TE€OMETPUHU: YMEHHE
pacro3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B
pEAIbHBIX JKU3HEHHBIX CUTyallMsIX U TNPU U3YYEHUU JPYIMX Y4eOHBIX IpPEIMETOB,
NPOSIBJICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMyIHpOBaTb WX Ha SA3BIKE
FeOMETPUM U  CO3[aBaTh TIE€OMETPUYECKHE MOJEIH, NPUMEHSTh OCBOEHHBIH
TEeOMETPUYECKUI  ammapaT JuIsl pelIeHHs MNPaKTUKO-OPUEHTHPOBAHHBIX — 3a/ad,
UHTEPIPETUPOBATH U OLICHUBATH MOJTYYEHHbIE PE3YJIbTATHI.

OTnu4UTeNbHON 0COOEHHOCTBIO TPOTPAMMBI SIBJISIETCS BKIIIOUEHUE B KYPC CTEPEOMETPUHU
B Hayaje ero M3y4yeHus 3aJad, pelIaeMblX Ha YPOBHE HWHTYWTHBHOIO TIO3HAHUS, U
ornpenenéHHBIM 00pa30oM OpraHM30BaHHAs paboTa HaJ HHUMH, YTO CHOCOOCTBYIOT Pa3BHTHIO
JIOTUYECKOTO0 W TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MNPOTEKaHUE HWHTYUTUBHBIX
IPOIIECCOB, MOTUBUPYET K JAIbHEHIIEMY U3YUYEHUIO IpeMETa.

[Ipenmourenue OTHAETCS HAINIAHO-KOHCTPYKTHUBHOMY METOAY OOYy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IPEIMETHO-TPAKTHYECKOM
NnesTeNbHOCTH. Pa3BuTHE MPOCTPaHCTBEHHBIX MPEACTaBICHUM Yy ydamuxcsi B Kypce
CTEpEOMETPUH MPOBOJIUTCA 3a CUET pelIeHHs 3a7ay Ha CO3/IaHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OINEpPUpPOBAaHUE MPOCTPAHCTBEHHBbIMU oOpazamu. Co3naHue oOpas3a MPOBOJUTCS C
OTIOpPOil Ha HAIJISITHOCTH, @ OTIEPHUPOBAHKE 00pPa30M — B YCIOBUSAX OTBJICUEHHS OT HATJIJHOCTH,
MBICJIEHHOTO U3MEHEHHUSI €0 UCXOJHOTO COAEPIKAHMUS.

OcHoBHBIE conepxaTenbHble JuHUM Kypca «l'eometpunm» B 10-11 kaccax:
«MmuororpanHukn», «IIpsiMble U TIIIOCKOCTH B IPOCTpaHCTBE», «Tena BpameHus», «Bektopsl u
KOOPJAMHATHI B MpocTpaHcTBey. DopMupoBaHue JOTHUECKUX YMEHUN pacupeaensieTcs He TOIbKO
[0 COJIep)KaTeNbHBIM JIMHUSAM, HO W MO rojaM OOy4eHHS Ha YPOBHE CpEIHEro oOIero
o0Opa3oBaHusl.

Copnepxanne oOpa3oBaHMs, COOTBETCTBYIOLEE IMPEAMETHBIM pe3yJbTaTaM OCBOEHUS
paboueli mporpaMMBbl, pactpeeIEHHBIM I10 ToJaM 00y4eHUS, CTPYKTYPHUPOBAHO TaKKM 00pa3oM,
YTOObl  OBJAJEHHE TIEOMETPUYECKMMU TMOHATHUSAMH M  HaBBIKAMH  OCYLIECTBISUIOCH
MOCNIEZI0BATENbHO M MMOCTYHATeNIbHO, C COOJIIOJIGHHEM TMPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAJUCh B OOIIYI0 CUCTEMY I'€OMETPUYECKHUX NPEACTAaBICHUN 00yJaromuxcs,
paciupsis U yriryonsis e€, o0paszys NpoYHble MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

Ha u3yuenue reomeTrpun oTBoAUTCS 2 4aca B Heaento B 10 knacce u 2 yac B Hegento B 11



KJ1acce, BCEro 3a JiBa roga oOydenus - 136 yueOHbIX yaca.
COIEPKXAHUE YYEBHOI'O KYPCA

10 KUIACC

IIpsimble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTepeoMeTpuu. Touka, mpsimMasi, II0CKOCTh, MpocTpaHcTBo. [loHATHe
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3aumHOe pacnosioykeHue npsiMbIX B IMPOCTPAHCTBE: MEPECEKAIOIINECS, TapaJUIeIbHbIE U
cKkpemuBampmuecss npsamsle. llapannensbHOCT NpAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napajuielbHble NpsIMble B MPOCTPAHCTBE; MAPALIEIBHOCTh TPEX NPSIMBIX; MapauIeIbHOCTh
OpsIMOM M IJIOCKOCTH. YTJbl C COHANPABICHHBIMH CTOPOHAMH; YroJl MEXIy HIpPSIMBIMH B
npoctpaHcTBe.  I[lapannenpbHOCTh  IJIIOCKOCTEW:  IMAapajulesibHbIE  IUIOCKOCTH;  CBOMCTBaA
napajuieIbHbIX IIOCKOCcTel. [IpocTelinme mpocTpaHCTBEHHBIC (DUTYPHI Ha TIIIOCKOCTH: TETPAdIp,
KyO, mapauieNenue;; IoCTPOSHUE CeUeHUH.

[lepneHUKYISIPHOCTE OPSAMOM M IJIOCKOCTH:  MEPINEHAMKYJSpPHBIE MpsSMBIE B
MPOCTPAHCTBE, NpsIMbIE TMapajuieNibHbIE M MEPHEHAUKYISPHbIE K IUIOCKOCTH, MpPU3HAK
MEePIECHANKYJISIPHOCTH TIPAMOM M TUIOCKOCTH, TeopemMa O MpsIMON TNEpPHEeHAUKYISIPHON
IJIOCKOCTH. YTIIbI B IPOCTPAHCTBE: YrOJd MEXKAY IPSIMOM U IIJIOCKOCTBIO; ABYTPaHHBIM YIoJl,
JIMHENHBIN Yroj JABYrpaHHOro yria. llepnenaukyisp M HakJOHHBIE: PACCTOSIHUE OT TOYKH 10
IUIOCKOCTH, PAaCCTOSHHUE OT MpPsIMOH 110 IUIOCKOCTH, MPOCKIHs (UTYypbl Ha IIOCKOCTD.
[leprieHAMKYASIPHOCTD TIIOCKOCTEN: MPU3HAK MEPIEHANKYISIPHOCTH ABYX IUIocKocTel. Teopema
0 TPEX NEPIECHAUKYIIApaX.

MHOrorpaHHuKH

[lonaTe MHOrOrpaHHUWKAa, OCHOBHBIE JJEMEHThl MHOTOTPAaHHHKA, BBIMYKIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKA MHOTOrpaHHMKa. [Ipu3ma: n-yronpHas npusma; rpaHu
¥ OCHOBAHHUS TMPU3MBI; MIpsiMasi ¥ HAKJIOHHASI IPU3MBI; OOKOBAs U TMOJIHAS IOBEPXHOCTH MIPU3MBIL.
[Tapannenenunen, NpsAMOYTroJIbHBIN Napajuiesnenunes u ero cpoiictsa. [Iupamuna: n-yronbHas
nupaMua, TPAaHU U OCHOBAaHUE NTHUPAMUJBI, OOKOBas W TMOJIHAS TOBEPXHOCTH MHUPAMUJIBI;
NpaBUjbHAasl W YCEUEHHas MHUpaMUJA. OJEMEHThl Mpu3Mbl W nupamuabl. [IpaBuiibHbIE
MHOTOIPAHHUKHU: TOHSITHE MPABUJILHOTO MHOTOIPAHHHUKA; MpaBWIIbHAS MpU3Ma U MpaBUJIbHAs
NUpaMuJia; MpaBUjIbHas TPEyrojbHas MUpamMuaa U MpaBWIbHBIN TeTpadap; KyO. Ilpencrasnenue
O TMPaBWIbHBIX MHOTOTPAHHUKAaX: OKTadJlp, JoAeKa’Ap W ukocadap. CeueHus Npu3Mbl U
ApaMUJBL.

CuMMeTpust B IPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTENIBHO TOYKH, MPSAMOM, IUIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IUpaMUax, NapajuieJenuIe ax, IpaBUJIbHbBIX MHOTOTPaHHUKAX.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yrisl. [lmomans 60koBoOH
MOBEPXHOCTH M TIOJHOW MOBEPXHOCTH MPSMOW MPU3MBI, IUIONIAAb OCHOBAaHWM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsMOM Mpu3Mbl. [lnomans GOKOBOM MOBEPXHOCTH U IMOBEPXHOCTU
MPaBUJILHON THUPaMHIBI, T€OpeMa O IUIOMAaAu yced€HHOW mupamuabl. [loHsTue o0 00BEME.
O0BEM TUpPaMHIBL, TPU3MBIL.

[TonoGubie Tema B mpocTtpaHcTBe. COOTHOIICHHUS MEXAY IUIOMAIASIMU TOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEIl.

11 KUIIACC

Tesa BpaleHus

[{unuHaaprdeckass TOBEPXHOCTh, OOpa3ymOIIHE MHJIMHIPUYECKON IMOBEPXHOCTH, OCh
WIMHAPUYECKOM MoBepXHOCTH. LIMmuHIp: ocHOBaHUs U OOKOBas MOBEPXHOCTh, O0pasyromas u
OCh; TUIOIIAh OOKOBOW U TTOJTHOW MTOBEPXHOCTH.

KoHunyeckass OBEpXHOCTh, OOpa3yIOlIMe KOHMYECKON MOBEPXHOCTH, OCh M BEpIIHHA



KOHMUYECKOW moBepxHOcTH. KOHyc: OcHOBaHME M BeplIMHA, 00pa3ymoollas U OChb; IJIOLIA]b
OOKOBOW W TOJHON TMOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yroliue M BBICOTA; OCHOBAaHMS U
OOKOBast TOBEPXHOCTH.

Cdepa m map: uneHtp, paauyc, AUaMeTp; IJIOMIAAb TMOBEPXHOCTH cdeprl. B3aumuoe
pacronoxenue chepbl U INTOCKOCTH; KacaTelbHasl INIOCKOCTh K cdepe; miomanb chepsl.

N3obpakenue Ten BpallleHHUsI Ha MIIOCKOCTH. Pa3BEépTka HumHApa U KOHyca.

KomOuHnanmu Tten BpalleHus W MHOTOTPaHHUKOB. MHOIOTpaHHHMK, ONHCAHHBIM OKOJIO
cdepsrl; chepa, BOUCaHHAS B MHOTOTPAHHUK, HJIM TEJIO BPaIICHUS.

[Tonsitue 00 o0O0vEMe. OcHOBHBIE CBolcTBa 00BEMOB Ten. Teopema 00 o00BEME
OpSMOYTOJIBHOTO Tapayienenunena u ciueactsus u3 He€. O0bEM nmiamHapa, KoHyca. O0bEM
mapa v miomasb chepsl.

[lonoOueie Tena B mpoctpaHcTBe. COOTHOLICHHS MEXIY IUIOMAASIMU TOBEPXHOCTEH,
00BéMaMHu ITOJOOHBIX TEI.

Ceuennss nuauHApa (MapajyieIbHO M NEPHEHIUKYISIPHO OCH), CEYEHUs KOHyca
(mapasuienbHOE OCHOBAHHIO M IPOXOAAIIEe Yepe3 BEPIIMHY), CEUCHUS L1apa.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mi10ckocTH U B mpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4uciio. PasnoxkeHue BekTopa MO TpEM HEKOMIUIAHAPHBIM BekTopaM. lIpasuio
napauienenunena. Penienue 3anad, CBI3aHHBIX ¢ IPUMEHEHUEM ITPABUII IEHCTBUI C BEKTOPAMHU.
[IpsimoyrosnpHas cuctema KoopAuHAT B mpocTpaHcTBe. Koopaunatel BekTopa. Ilpocteitmue
3aJa4d B KOOpIMHATax. Yroa Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB Mexay NpsIMBIMH M IUIOCKOCTAMHU. KoOpauHATHO-BEKTOPHBIM METOA Npu
PEILICHNN T€OMETPUYECKUX 3a/1a4.

IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE PpEe3y/ibTaThl OCBOCHHS MpOrpamMmbl yuyeOHoro mnpenmera «MaTemaTHKa»
XapaKTEepPU3YIOTCA:

I'paknanckoe BocniuTanue:

C()OPMUPOBAHHOCTBIO TPAXKIAAHCKOW TO3WIMHM OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHAa POCCHMCKOTO OOIIEeCcTBA, MPEACTaBIEHUEM O MaTeMaTHYEeCKHX OCHOBAaX
(YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TpaxkIaHCKOro OOIecTBa
(BBIOOPBI, OMPOCHI M TMp.), YMEHHEM B3aHUMOJCHCTBOBATh C COLIMAJIBHBIMA HHCTUTYTaMHU B
COOTBETCTBUH C UX PYHKIMSIMHU U Ha3HAYCHUEM.

IlaTproTHyeckoe BocIMTaHUE:

c(OPMHPOBAHHOCTBIO POCCUMCKOMN Ipa)KTaHCKOM MACHTUYHOCTH, YBaKEHUS K MPOLLIOMY
U HACTOSILIEMY POCCUHCKOM MaTEeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JOCTH)KCHHUSIM
POCCHIMCKMX MAaTE€MaTUKOB M POCCUMCKOM MAaT€MAaTHYECKOW IIKOJIbI, K HCIOJIb30BAHUIO ATHUX
JOCTHKEHU B IPYrUX HayKaX, TEXHOJIOTHSIX, Chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCITUTAHMS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOr0 Hapoja; cHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O0 CO3HAHUS, THUECKOTO MOBEACHHUS, CBI3AHHOTO C MPAKTHUYECKUM IMTPUMEHEHUEM
JOCTH>KEHUN HAayKU U JIEATEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIAaJa B MOCTPOCHHE
YCTOHYHBOTO OYyIYILETO.

JcTeTHYeCKoe BOCIIUTAHHE:

ACTETUYECKMM  OTHOLIEHWEM K  MHUpPY, BKIIOUYas ACTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad, pEIICHWH, pPacCyXIAEHUW; BOCHPHUUMYHBOCTHIO K
MaTEMaTUYECKUM acleKTaM pa3nyHbIX BUJIOB UCKYCCTBA.

dDu3nyeckoe BOCIUTAHME:

c(OPMUPOBAHHOCTHIO yMEHHSI TIPUMEHSATh MaTEeMaTHYeCKHe 3HAHUS B HMHTEpecax



37I0pOBOTO M 0e30macHOro oOpasa KHM3HH, OTBETCTBCHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO
(3mopoBoe mHTaHUe, COATAHCUPOBAHHBIN PEXUM 3aHATUN M OTIbIXa, pPeryisipHas (usmueckas
aKTHBHOCTH); (DPM3MUECKOTO COBEPIICHCTBOBAHMS, MPH 3aHATUSAX CIIOPTHBHO-030POBUTEIHHOM
JeSITebHOCTBIO.

TpyaoBoe BociMTaHue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHWEM IEHHOCTH TPYHOIIOOWS; MHTEPECOM K Pa3IHMYHBIM
cdepam npodeccHOHANBHON JESITENbHOCTH, CBA3aHHBIM C MaTeMaTUKOW M €€ MPHUII0KECHUSIMH,
YMEHHEM COBEpILATh OCO3HAHHBIN BBIOOp Oyayiiei nmpodeccun U pealn3oBbIBaTh COOCTBEHHBIE
KM3HEHHBIC IUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTH4ecKoMy OOpa3oBaHMIO U
caM000pa30BaHUIO Ha TMPOTSHKEHUM BCEH JKU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
PELICHNH MMPAKTUYECKUX 33/1a4 MaTEMaTHIECKON HAIIPaBIEHHOCTH.

IKOJI0THYeCKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO AIKOJIOTUYECKOW KYIbTYyphl, NOHUMAHUEM BIUSHHUSA COLHMAIBHO-
HKOHOMHUYECKUX MPOIIECCOB HA COCTOSHHUE NPUPOAHON M COLMAIBHOW Cpeibl, OCO3HAHHEM
rI00aTbHOTO — XapakTepa  OKOJOTMYECKMX  IMpoOJeM; OpHEeHTalued Ha  NpUMEHCHHE
MaTeMaTHYECKUX 3HAHWUU Ui PelICHMs 3a/1ad B OOJIACTH OKpYXKarolled cpeipl, MIIaHUPOBAHUS
HOCTYIIKOB M OIIEHKH MX BO3MOXKHBIX ITOCIIEICTBUH JUIS OKPYXKAIOIIEH CPEJIbL.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOLIECTBEHHOW NMPAaKTUKH, TOHUMaHUEM MAaTeMaTHYECKOM HayKH Kak cepsl
YeJIOBEYECKON IEATEIBHOCTH, ITANOB €€ pa3BUTHA M 3HAYMMOCTH JUIS PA3BUTHUS IUBWIN3ALNY;
OBJIQICHUEM S3BIKOM MAaTEMAaTUKU M MaTEeMaTU4YeCKOM KyJIbTYpOHl Kak CpEeICTBOM MO3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBIISITH TPOCKTHYI0 M HCCIEIOBATEIBCKYIO JESTEIbHOCTD
UH/IMBUYAJIbHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHHUS MIPOTPAMMEBI y4eOHOTO mpenmMeTa «MaTeMaTHKa
XapaKTepU3yIOTCS  OBJAJCHUEM  YHUBEPCAIBbHBIMH  HO3HAGAMENbHbIMU  OeliCeUsMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OUCMBUAMY, — YHUBEPCATbHLIMU — Pe2YIAMUGHbIMU
OelicmeusmMu.
1) Yuusepcanvuvie noznasamensusle oeticmsus, obecnewusaiom gopmuposanue 6a308vix
KOCHUMUBHBIX NPOYECCco8 00yyaowuxcsa (0ceoeHue mMemooos NO3HAHUSL OKPYHCAOwe20 Mupa;,
npUMeHeHUe 102UYeCKUX, UCCIe008aAMeNbCKUX onepayull, ymeHuu pabomams ¢ uHgopmayuetl).
Ba3oBrble JJornueckue aeiicTBUA:
® BBIBIATH M XapaKTepU30BaTh CYLICCTBEHHbIEC MPU3HAKKM MAaTeMaTHYECKHUX OOBEKTOB,
MOHSITHI, OTHOIIEHUH MEXIY MOHATUSAMHU; (HOPMYIHUPOBATH OMpEICIICHUsS TOHSITHH;
yCTaHABIIMBATh CYIIECTBEHHBIN NMPU3HAK KJIACCU(PUKALMU, OCHOBAHUS AJI1 00O0OIICHUS
Y CpaBHEHUS, KPUTEPUHU TIPOBOIUMOTO aHAIIN3A;

® BOCIPHHUMATH, (DOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPIUTEIbHBIC H
OTpULATeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE; YCIOBHBIE;

® BBIBISATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMOCBS3H U MPOTUBOPEUNs B (hakTax,
JMaHHBIX, HAOMIOACHUSX W YTBEPKACHUSX; MpeAjiaraTb KPUTEPUH MJS BbISBICHUS
3aKOHOMEPHOCTEU U ITPOTUBOPEYUN;
® J[enaTh BBIBOJIBI C HCIIOJIH30BAaHHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH IO aHAJIOTHH;

® MPOBOJUTH CAMOCTOSITENILHO JJOKAa3aTeIbCTBA MAaTEMaTUUECKUX YTBEPKIACHUH (TIpsMble
U OT TMPOTUBHOTO), BBICTPAMBATH APTYMEHTAIMIO, MPHUBOIUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXK/IEHUS U BBIBOIBL;

e BEIOMpaATh CrMoOco0 pemieHUs yY4eOHOW 3amaud (CpaBHHUBATh HECKOJIBKO BAapHUAHTOB
pelieHus, BEIOUpaTh HanOoee MOIXO SN ¢ yYETOM CaMOCTOSTEIEHO BhIICICHHBIX
KPUTEPHUEB).



Ba3oBrble ucciaenoBareLCKUeE AeiiCTBHA:

® CNOJNB30BaTh  BONPOCHI  KAaK  MCCIEAOBAaTEIbCKUH  MHCTPYMEHT  TO3HAHMS,
bopMyIMpOBaTh BONPOCH, (PUKCUPYIOIINE MPOTUBOPEUNE, MPoOdIeMy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) IO3HUIIHUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITENILHO CIUIAHUPOBAHHBIA SKCIEPUMEHT, HCCIEIOBaHHE IO
YCTQHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OO0beKTa, SBICHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMH, SBICHUSIMH, POLIECCAMU;

® CaMOCTOATENHHO (opMyaupoBaTh OOOOINEHUS W  BBIBOJALI IO  pe3yjibTaTam
MPOBEEHHOTO HAOTIOJCHMS, UCCIEIOBAaHUS, OIEHUBATh JOCTOBEPHOCTH MOJYYEHHBIX
pe3yabTaTOB, BHIBOJIOB U 000OIICHUH;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIABUTATH MPEANOI0KECHHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmaumeii:

®  BBIBIATH AePUIUTHI WH(GOPMALIUU, JAHHBIX, HEOOXOIUMBIX Ul OTBETa Ha BOIMPOC U
JUTSI pEIICHUS 3a1a9H;

e BBIOMpaTh WH(GOPMAIMIO U3 HCTOYHUKOB PA3NHUYHBIX THIIOB, aHAJM3HPOBATh,
CUCTEMaTHU3UPOBaTh U HUHTEPIPETUPOBATH MH(OPMALIMIO PA3IUYHBIX BUIOB U (HOopM
MPEICTaBICHHUS,

® CTPYKTYpHpOBaTh HWHQPOpPMAIMIO, TMPEACTaBIATh €€ B  pa3IMYHBIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

® OIEHUBATh HAAGKHOCTH HH(POPMAIMH IO CAMOCTOSITENHLHO CHOPMYITUPOBAHHBIM
KPUTEPUSM.

2) VHusepcanvHvle KOMMYHUKamueHwle Oelicmsus, 0becnedusaom coopmuposaHHocmsy

COYUANBHBIX HABLIKOS 00YYAIOUWUXCAL.

Oo0menne:

® BOCIPHHUMATH U (POPMYIUPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSMH U HEISIMH
oOIeHus; SCHO, TOYHO, I'PaMOTHO BbIPaKaTh CBOIO TOYKY 3pEHHS B YCTHBIX U
MUCHhMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 X0y PEIICHUs 3a7a4i, KOMMEHTHPOBATh
MOJTYYECHHBIN pe3yNbTaT;

e B x0j¢ 0OCYXJICHHS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX)AAaEMOM TEMBI, TPOOIEMBI,
pemraeMoil  3ajaud, BBICKA3bIBaTh WJCH, HAICJICHHBIE Ha TIOUCK PEIICHHUS,
COTOCTABJISITH CBOU CYKIEHUS C CYXICHUSMH JPYrUX YYacCTHUKOB JHUANOra,
OoOHapy>KUBaTh Pa3IMuMe U CXOJACTBO MO3UIUI; B KOPPEKTHOH (hopme HOopMyIHpOBATH
pa3HoOTNacHsi, CBOM BO3PAKEHUS;

® MPEACTaBIATH PE3yJbTaThl PEIIECHUS 3aJaud, HKCIIEPUMEHTA, UCCIIEJOBAHMUS, POCKTA,
CaMOCTOSITENILHO BBIOMpATh (OpMaT BBICTYIUICHUS C Y4ETOM 3a/ad MPE3CHTAIUU U
0COOEHHOCTEH ayIUTOPHH.

CoTpyaHu4ecTBo:

® T[IOHMMAaTh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W HWHIUBUIYaTbHOU pPabOTHI
OpU pelleHnH Y4eOHBIX 3ajay; MPUHUMATh LEeldb COBMECTHOW JESTeIbHOCTH,
IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW paboThl, pachpeneNsaTh BHUABI PadoT,
JIOTOBApUBATHCSI, OOCYXKJAaTh TMPOIECC M pe3yibTaT paboThl; 0000IaTh MHEHHS
HECKOJILKHX JIFOJICH;

e y4acTBOBAaTh B IPYMIOBHIX (hopmax paboThl (00cykaeHuss, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMb» W UWHBIE); BBIMNOJIHATH CBOIO YacThb pabOThl W KOOPAMHHPOBATH CBOU
JNEUCTBUS C IPYTHUMH YWICHAMH KOMaH/IbI; OIICHHBATh KAY€CTBO CBOETO BKJIAIa B OOIIHIA
MPOAYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUSI.

3) Vnusepcanvhuie pezynamuenule delicmaus, obecneuusaom @GopmuposaHue CMulCl08bIX

YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranmn3anus:



®  COCTaBJIATH IUIAH, AJITOPUTM PELICHHS 3a]1a4, BHIOMPATh CrI0co0 pelIeHus ¢ yuéTom
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(pOpMaLIUU.

CaMOKOHTPOJIb:

e BJaJeTh HAaBbIKAMM I[IO3HABATENBbHON peQIEKCHU KaKk OCO3HAHUS COBEpPIIACMbIX
JNEUCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJabTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLEecca M pe3yibTaTa pPELICHUS MaTeMaTHYeCKON
3ajauy;

® [IPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTb NP PEIIECHUM 33Ja4l, BHOCUTh
KOPPCKTHUBBI B ACATCIBbHOCTh HAa OCHOBC HOBBIX OGCTOHTGHBCTB, JaHHBbIX, HaﬁHGHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

® OIICHUBaThb COOTBETCTBHE pE3ylbTaTa LEIM U YCIOBUSAM, OOBACHATH INPHUYUHBI
AOCTUIKCHUA WM HCAOCTUKCHUA PC3YJIILTATOB JCATCIBHOCTHU, HAXOAUTH OH_II/I6Ky,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIIACC

OnepupoBaTh MOHATUSAMU: TOUKA, MPAMast, INIOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUH U CIECICTBHS U3 HUX IPU PEIICHUH T€OMETPUYECKUX
3ajad.

OnepupoBaTh MOHATHSAMHU: MAPAJUIETBHOCTh W MEPHEHAMKYISIPHOCTh HPAMBIX U
IIJIOCKOCTEM.

KnaccudunupoBaTsh B3aMHOE PacIoONOKEHHE MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.

OnepupoBaTb TOHSTHUSAMU: JBYIPAaHHBIM Yrojl, TpaHU JBYTPAaHHOTO Yyria, pedpo
JIBYTPaHHOTO YyIJIa; JINHEHHBIN YToJl ABYTPAHHOT'O YIJia; paayCcHasl Mepa JBYTPaHHOTO yIiia.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHUK, BBIMYKJIBI M HEBBIMYKJIbII MHOTOTPAHHUK,
AJIEMEHTHI MHOTOTPAaHHUKA, MPABUIBHBIA MHOTOTPAHHHK.

Pacno3naBaTh OCHOBHBIE BHbl MHOTOTPAaHHHKOB (MHMpaMua; MpU3Ma, MPSMOYTOIbHBIN
napaenenuren, Kyo).

KnaccuduinupoBaTe MHOTOTpaHHUKH, BbIOMpasi OCHOBaHUSA s KJaccU(UKALUU
(BBITYKJIBIE W HEBBIMYKIIbIE MHOTOTPAaHHUKH; TIPAaBUIbHBIE MHOTOTPAHHHUKH; TMPSMBIE U
HAKJIOHHBIE TIPU3MBI, NTapaljieNIenuneabl).

OmnepupoBaTh MOHATUAMH: CEKYILasi TNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSICHATH NPUHIIUIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Yys METO/I CIIEIOB.

CTpouTh ceueHUs MHOTOIPAaHHUKOB METOAOM CJIEJOB, BBIIOJIHATH (BBIHOCHBIE) MIOCKUE
YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (GUTYP: BUJ CBEPXY, COOKY, CHHU3Y.

Pemate 3amauM Ha HaxoXJEHHE TEOMETPUYECKMX BEJIMYMH MO obOpasuam Win
QIropuTMaM, TMPUMEHSS HU3BECTHHIE AHATUTHUYECKHE METOJbl MpPU PELIEHUH CTaHIApTHBIX
MaTeMaTHYeCKUX 3a/la4 Ha BBIYMCICHHUE PACCTOSHUN MEXAy IBYMsI TOYKAMH, OT TOYKH [0
IPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXAY CKPEIINBAIOIIUMUCS TIPSIMBIMHU.

Pemate 3amauM Ha HaxoXJEHHE TEOMETPUYECKMX BEIMYMH MO obOpasuam Win
aIropuT™MaM, MPUMEHSS HW3BECTHHIE AHATUTHYECKHE METOJbl MpPU pPELIEHUH CTaHIApTHBIX
MaTeMaTHYECKUX 3aJau Ha BBIYUCICHHE YIJIOB MEXIY CKPEIIUBAIOIIMMUCS MPSMBIMHU, MEXITY
IPSIMOM U TIOCKOCTBIO, MEXKAY TUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Boruncnare 00bEMBI U TIJIOIMIAN TOBEPXHOCTEH MHOTOIPAaHHUKOB (IpU3Ma, MUPaMHJIA) C
npyUMEeHEeHHeM (OpMyJ; BBIUHCIATH COOTHOIIECHHS MEXIY IUIOMAASIMH TOBEPXHOCTEH,
00BEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTh MNOHATUSIMU: CHUMMETpPUST B MPOCTPAHCTBE; IEHTP, OChb U ILIOCKOCTh
CUMMETPUHU; IEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPBHI.

W3Bnekatb, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MHPOPMAIUIO O MPOCTPAHCTBEHHBIX



reOMETPUYECKUX (HUTypax, MPEACTABICHHYIO HA YePTEekKaxX U PUCYHKaX.

[IpumensTe reomerpuueckue (akThl JUISI pPELICHUS CTEPEOMETPUYECKHUX — 3aad,
IPENOJIAraoMX HECKOJILKO IIAaroB PEIICHHUs, €CIH YCJIOBUS MPUMEHEHHS 3aJaHbl B SIBHOM
dopme.

[IpuMeHATh TPOCTEHIIME MPOTrPaMMHBIC CPEICTBA M DIICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUUCCKUX 3a/1ad.

[lpuBOaMTH TpPHMEPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTSH B TMPHPOAEC U IKH3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHH B UCKYCCTRBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHS HA MPAKTUKE: aHAIM3MPOBATh peajbHbIC CUTYallUd U
MMPUMCHATH HU3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa peUICHUA MaTeMaTn4dYcCKnu
cOpMyTHUPOBAHHON MPOOIEMBI, MOJCIMPOBATh pPEATbHBIC CHUTYallMd Ha S3bIKE TCOMETPHH,
HCCIICAO0BATh MOCTPOCHHLIC MOJACIN C HCIOJB30BAHUCM I'COMCTPHUYCCKUX HOHATUU H TCOPECM,
ammapara anreOpbl; peniarh MPaKTHYSCKUE 3a/1a4H, CBI3aHHbBIC C HAXOXKICHHEM IeOMETPHUYCCKUX
BCIIMYHH.

11 KUIIACC

OmnepupoBatb TTOHSITUSIMH [WIAHIPHUYECKast MMOBEPXHOCTb, oOpa3yromue
WIMHIPUYECKON TTOBEPXHOCTH; LIWIMH/P; KOHUYECKasi TOBEPXHOCTh, 00pa3yroline KOHUYeCKOn
MOBEPXHOCTH, KOHYC; CepuuecKas TOBEPXHOCTb.

PacnioznaBate Tena BpameHus (MUIUHIP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI MOJTyYSHUS TEJl BPALICHHUS.

KnaccudumupoBats B3auMHOE pactioyiokeHue chephl U MITOCKOCTH.

OnepupoBaTh MOHATHUSMU: IAPOBOH CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CETMEHTA;
IapOBOH CJIOM, OCHOBaHME IAPOBOTO CII0S, BBICOTA MIAPOBOTO CIIOS; IAPOBOM CEKTOP.

Boeruncnsate 00BEMBI U TUIOIIAIM TTOBEPXHOCTEH TeNl BpAICHUs, TEOMETPUUECKUX TET C
npuMeHeHueM (Gpopmyi.

OnepupoBarh MOHSATUSMHU: MHOTOTPAaHHHUK, BIUCAHHBIA B cepy U OIMHMCAHHBIN OKOJIO
cdepsl; cdepa, BiMCaHHAS B MHOTOTPAHHUK WJIM TEJIO BPAIICHHUS.

BBIYHCIATE COOTHOILICHUS MEXKIY IUIOMIANSMHU TMOBEPXHOCTEH M 00BhEMaMH IMOJAOOHBIX
Te.

N3o00paxkaTs u3ydaeMbie (UTYpBI OT PYKH M C NPUMEHEHHEM IMPOCTHIX YEePTEKHBIX
UHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYP: BUJI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYECHHUSI TEJ BPALLICHUSI.

W3Brnekath, HHTEPIPETUPOBATH U MPEeOOPA30BLIBATh HHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GuUrypax, mpeCcTaBICHHYIO Ha YepTekaxX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINOTHATE 1eHCTBUS CIOKEHHSI BEKTOPOB, BHIUMTAHUSI BEKTOPOB M YMHOXKEHUSI BEKTOpa
Ha YUCJI0, OOBICHATH, KAKUMHU CBOMCTBAMH OHH 00JI1aJal0T.

[TpuMeHsTH paBUIIO Napasieienuea.

OnepupoBaTh TOHATUSMU: JIEKAPTOBBI KOOPIAMHATHEI B IMPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMWHATHI BEKTOPA, yrojl MEXIy BEKTOpamH, CKalsipHOE
MPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIC BEKTOPHI.

HaxoauTh cymMMy BEKTOPOB U MPOU3BEIECHUE BEKTOpA HA YUCIIO, YTOJI MEXKIY BEKTOPAMU,
CKaJISIpHOE TIPOM3BEICHUE, PACKIIAILIBATH BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM CUCTEME KOOpIUHAT.

[IpumensaTsr reomerpudeckue (akThl NI pEIICHUS CTEPEOMETPUYECKUX — 3ajad,
MPEIOoJIaraloliuX HECKOJBbKO IIIaroB PELICHHs, €CIIM YCJIOBUS NMPUMEHEHUS 3a/laHbl B SBHOMN
dopme.

Pemarp mpocreiiiiye reoMmeTpuyeckue 3a1a4i Ha IPUMEHEHHUE BEKTOPHO-KOOPIUHATHOTO
METO/1a.



Pemare 3agaum Ha JOKAa3aTEIbCTBO MAaTEMATHYECKHUX OTHOIICHHH W HAXOXACHHE
TreOMETPUYECKUX BEJIMYHMH 1O 00pas3laM WM alropuT™MaM, MPUMEHSS W3BECTHBIE METOJBI MPH
pEelIeHUH CTaHAAPTHBIX MATEMAaTUYECKUX 3a1a4.

[IpuMeHATH MpOCTEHUIINE IPOrPAMMHBIE CPEACTBA U HJIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1ay.

[IpuBoguTe mHpUMEpPBl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOAE U KU3HHU,
pacro3HaBaTh IPOSABICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATH MONYy4YEHHBIE 3HAHUSA HA IIPAKTUKE: aHAIMU3UPOBATH PEAIbHBIC CUTYallUU U
INPUMEHATh  U3Y4YCHHBIE IIOHATHS B  IPOLIECCE IIOMCKA  PEIICHUSA  MaTeMaTUYECKU
chopMyITHpPOBaHHONW MPOOIEMbI, MOACIUPOBATH pPEATbHbIE CHTyallUd Ha S3bIKE T'€OMETPHH,
HCCIIE0BATh TOCTPOEHHBIE MOJAEIN C HCIOJB30BAHUEM I'€OMETPUYECKHUX IOHATHM M TEOPEM,
anmapara anreOpbl; peraTb NPaKTUYECKUEe 33aJauu, CBSI3aHHbBIE ¢ HAX0XKJICHHEM T€OMETPHUYECKUX
BEJINYMH.

TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
KoanuecTBo yacoB JIeKTPOHHbIE

Ne HaumeHoBaHHe

n/ pa3aesioB U TeM Bcer  KonTpouabH IIpakTH4eck (nposrIc)

I HDOrDAMMEI pﬁ p e o0pa3oBaTe/bHbIC

porp ) bIe pad0ThI He padoThl pecypebt
https://ege.sdamgia.
1 BBenenue B 10 ru/

CTEPEOMETPHIO https://resh.edu.ru/

[Ipsimbie n

IUIOCKOCTH B https://ege.sdamgia.

MPOCTPAHCTBE. ru/

2 12 1

[TapannensHOCTH https://resh.edu.ru/

MPSAMBIX U

IIOCKOCTEH
https://ege.sdamgia.

[TepnienaukymnsipHO
ru/

3 CTb NPSMBIX U 12 .

IOCKOCTell https://resh.edu.ru/
https://ege.sdamgia.

Yriael Mexay
ru/

4 NPSAMBIMHU U 10 1 .

LTOCKOCTMI https://resh.edu.ru/
https://ege.sdamgia.
ru/

5 MHororpanHuku 11 1
https://resh.edu.ru/
https://ege.sdamgia.
6 OO0BEMEI 9 1 ru/

MHOTOTPaHHUKOB https://resh.edu.ru/

. https://ege.sdamgia.
7 IToBTOpEHME: 4 1
CEUeHHU, ru/
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PaCCTOSAHUA U YTJIbI

https://resh.edu.ru/

OBIIEE KOJIMYECTBO
YACOB IIO 68 5 0
ITPOTPAMME
11 KJIACC
No HanmenoBann KoanuecTBo yacoB DJIeKTPOHHbIE
B € pa3iesioB H (undposbie)
E/ Tem Bcer Kon;po.m,m)l Hpagwmecxn I —
nporpamMMb 0 e padoThl € padoThl pecypesI
https://ege.sdamgia.r
Tena BpaieHus 19 W
https://resh.edu.ru/
https://ege.sdamgia.r
O0BEMEI TENT 17 1 W
https://resh.edu.ru/
https://ege.sdamgia.r
Bexkrtops! n W
KOOpPJWHATHI B 17 1 o
HPOCTPAHCTBE https://resh.edu.ru/
[ToBTOpEHUE, https://ege.sdamgia.r
0000111eHNE, 7 1 u/
CACTEMATH3aIA https://resh.edu.ru/
s1 3HAHUU
OBILIEE
KOJIMYECTBO
YACOB IIO 68 3 0
ITPOTPAMME
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