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MNOACHUTEJIbHAS 3AIINCKA

Pabouas nporpamma y4deOHOro Kypca «I'eomerpusi» 06a30BOr0 ypOBHS IJIsi 00YYarOIIUXCS
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepanibHOrO roCyAapCTBEHHOTO 00Pa30BATEILHOTO
CTaHJapTa cpexHero odmero odpa3oBaHus, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
NPEIbSBISIEMBIX K MaTEeMAaTUYECKOMY OOpa30BaHUIO, M TPATUIMKA POCCHICKOTO OOpa30BaHMS.
Peammzanust  mporpamMmbl  o0ecrieUyMBAcT  OBJIAJCHUE  KJIFOYEBBIMH  KOMIICTCHIUSIMH,
COCTABIIIIOIIMMH OCHOBY JUISI CaMOpAa3BUTHS M HENPEPHIBHOTO OOpa30BaHMs, LEIOCTHOCTD

06HIGKYJIBTypHOFO, JIMYHOCTHOTI'O M MTO3HABATCIIBHOI'O Pa3BUTHA JIMYHOCTH 06yan0H1chs1.

HNEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxHOoCTh yueOHOTO Kypca TEOMETpHH Ha YpPOBHE CpPEAHEro OO0Iero oOpa3oBaHHA
00yCIIOBJIEHa MNPAKTHYECKONW 3HAYMMOCTHIO METANpPEIMETHBIX U MPEIMETHBIX pPEe3ylIbTaToOB
o0ydeHHs TEOMETPUH B HAIMpPABIIEHUU JIMYHOCTHOTO PA3BUTHUSI 0OYyYarOIIUXCS, (OPMUPOBAHUS
(YHKIMOHATIBHONH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3YYCHHs IPYTUX Y4eOHBIX IMCLUIUIVH.
Pa3Butne y oOyuaromuxcsi HOpaBWIbHBIX IPEACTABIECHUN O CYIIHOCTH M HPOUCXOXKIACHUU
FEOMETPUUECKUX a0CTPAKIIUNA, COOTHOIIEHUU PEAbHOTO U UCAbHOTO, XapaKTepe OTPa)KeHUs
MaTeMaTUYeCKOW HAayKOM SIBICHUU W IPOLECCOB PEAIbHOTO MHpA, MECTE TEOMETPUU B CUCTEME
HAayK W pOJIM MaTeMaTU4YeCKOro MOJEIMPOBAHUS B HAyYHOM IIO3HAHMM M B IIPAKTHKE
crocoOcTByeT (OPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS Y4YalllUXCs, a TakKXKe KauecTB
MBILIEHHS], HEOOXOAUMBIX JUISl afaNTallii B COBPEMEHHOM OOIIIECTBE.

['eomerpus sBiseTCsl OJHUM M3 0a30BBIX IPEIMETOB HA YpPOBHE CpEIHEro OOIIero
o0Opa3oBaHMs, TaKk Kak 00ECHeYrMBAE€T BO3MOXKHOCTb M3YYEHHs KaK IJUCHMIUIUH €CTECTBEHHO-
Hay4HOM HaIIPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbIuieHHe, (GopMuUpyeMoe TPH H3YYCHHH OOYYAIOIIMMUCS TMOHATHUHHBIX
OCHOB TE€OMETPUM M IOCTPOCHUM LEMOYKM JIOTMUECKUX YTBEP)KIECHUH B XOJE€ pELICHUS
FEOMETPUUYECKHUX 3a/ad, YMEHHE BBIABUIaTb M OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCIIONIB3YIOTCSl TIPU PEIIeHHH 33/a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YAaCTHOCTH U3 Kypca
bu3uku.

YMeHne OpueHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCEX 00JIACTIX
NesITebHOCTH YenoBeka. OpUeHTalus yelloBeKa BO BPEMEHU M MPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBUE €0 COLUAIbHOrO OBITHS, (hOpMa OTPAKEHUSI OKPYKAIOLIET0 MUPA, YCIOBHE YCHEIIHOTO

MTO3HAHUS u AKTHBHOTO npeobpazoBaHus JIEHCTBUTEIIHOCTH. OnepupoBanue
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POCTPAHCTBEHHBIMU 00pa3aMu OOBEAMHSCT Pa3HbIe BUABI YUCOHOW M TPYIOBOH JESITEIHHOCTH,
SBIIICTCS. OAHUM U3 TPO(ECCHOHATHLHO BaXKHBIX KAueCTB, IIO3TOMY aKTyallbHA 3ajada
dbopMupoBaHHUS Y OOYyYarOMMXCS MPOCTPAHCTBEHHOTO MBINUICHUS KaK Pa3HOBUIHOCTH
00pa3HOr0 MBIIUICHUS! — CYHIECTBEHHOIO KOMIIOHEHTa B IIOJTOTOBKE K IPAKTUYECKON
JEeSITeILHOCTH 110 MHOTUM HAIPABJICHUSIM.

[{enb ocBoeHUS MporpaMMbl yueOHOTO Kypca «I'eomeTpusi» Ha 6a30BOM ypoBHE 00y4ICHHUS
— o0mieoOpazoBarenbHOE W OOIICKYJIBTYPHOE pa3BUTHE OOydaroNIuMXcs dYepe3 oOecredcHHe
BO3MOXKHOCTH MPHOOPETEHUSI M UCIIOJIB30BaHUSI CUCTEMATHUYECKUX T'€OMETPHUUECKUX 3HAHWH U
NEHCTBUH, CIEU(UIHBIX TEOMETPHH, BO3SMOXXHOCTH YCIICIITHOTO MPOJIOJDKSHUST 00pa30BaHus 1O
CHEIUAILHOCTSIM, HE CBS3aHHBIM C MPUKJIAIHBIM HCIIOJI30BAHNEM I€OMETPHH.

[TporpaMmma mo reomeTpuu Ha 0a30BOM YpOBHE IMpeIHA3HAYCHA YIS OOYYaIONIUXCS
CpeIHEW IIKOJIbI, HE HCIBITHIBABIIMNX 3HAYUTEIBHBIX 3aTPYJAHECHUI Ha YPOBHE OCHOBHOI'O
obmiero obpaszoBanusa. Takum oOpazom, oOydaromiuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
o0mIre MaTeMaTHYeCKue YMEHUS, CBSI3aHHbBIC CO CIeNU(DUKON FeOMETPHH U HEOOXOIUMBIC IS
JKU3HU B COBPEMEHHOM o011iecTBe. Kpome 3T0ro, OHM HMEIOT BO3MOXHOCTh U3YYHTh T€OMETPHIO
Oosiee TIyOOKO, €CITM B JAJIbHEHIIIEM BOZHUKHET HEOOXOJAUMOCTh B TEOMETPUYECKUX 3HAHUSIX B
popECCUOHATLHOM JIeATEIILHOCTH.

JlocTrkeHHe e OCBOSHUS MPOTpaMMbl 00ECIICUHBACTCS PEIICHHEM COOTBETCTBYIOIIHX
3ana4. [IpuopureTHpIMU 3a1ayamMu 0cBoeHUs Kypca «['eomerpun» Ha 6a3oBoM ypoBHe B 10—11
KJIaccax SIBISIOTCSA:

¢ GOpMUPOBAHHE TPEJICTABICHUS O TEOMETPUU KaK YacTH MHPOBOW KYyJIbTYyphl H
OCO3HaHHE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

¢ GOpMUPOBAHHE TIPEJICTABICHUSI O MHOTOTPAHHWKAX W TeJlaX BpAMICHUS Kak o
BaXHEHIIINX MaTeMaTHYECKUX MOJENSAX, MO3BOJIIONIUX OMUCHIBATh U U3YYaTh Pa3HbIC SBICHUS
OKPYKAOIIEero MUpa;

¢ GopMUpOBaHHE YMEHHUsS paclo3HaBaTh Ha YepTek)axX, MOJCNIAX U B PEAllbHOM MHPE
MHOTOTPAHHHKH ¥ TeJIa BPaICHHSI,

® OBJIAJICHHE METOJaMHU peIIeHHs] 3aJad Ha TIOCTPOSHUS Ha  H300paKeHUSIX
MIPOCTPAHCTBEHHBIX (QUTYD;

e hOpMUpOBaHHE YMEHHS OIEPUPOBATH OCHOBHBHIMH TOHATHUSIMHU O MHOTOTPaHHUKAX M

TEJIaX BpallCHUA U UX OCHOBHBIMU CBOﬁCTBaMH;



® OBJIQJICHUE AJITOPUTMAMU DPELICHUS OCHOBHBIX THUIIOB 3ajad; (HOPMUPOBAHHE YMEHUS
IPOBOJUTh HECIIOKHBIE JI0KA3aTeNIbHbIE PACCYXkJIEHUS B XOJE PELICHHs CTePEOMETPUYECKHX
3a/1a4 U 3a/1a4 ¢ IPAKTUUYECKUM COJIEPKAHUEM;

® pa3BUTHE  UHTEUIEKTYyaJbHBIX M  TBOPYECKMX  CIOCOOHOCTEH  oOydwaromuxcs,
MI03HABATEIbHOM aKTUBHOCTH, UCCIIEAOBATENLCKUX YMEHUH, KPUTHYHOCTH MBIIIUICHUS;

e popmupoBaHue (YHKIHMOHAIBHOM TI'PaMOTHOCTH, PEJIEBAHTHON TE€OMETPUU: YyMEHUe
pacrio3HaBaTh MpPOSIBICHUS TE€OMETPUUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peaybHBIX KU3HEHHBIX CUTYAIMSIX W MPU U3YYEHUH JAPYTHX y4eOHBIX MPEJAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTEH, (OpMyJIHMpOBaTh MX Ha sI3bIKE I'€OMETPUM MU CO3/1aBaTh
reOMETPUYECKUEe MOJEIH, MPUMEHATh OCBOEHHBIH T€OMETPUYECKMH ammapaTr Uil pelIeHUs
NPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4, UHTEPIPETUPOBATH M OIICHUBATH ITOJYUYCHHBIE PE3YIbTATHI.

OTIUYIHUTENBHON 0COOEHHOCTHIO IPOTPAMMBI SIBIISIETCS BKIIOYCHUE B KypC CTEPEOMETPHH B
Hayajle ero U3y4eHus 3a/1ad, peliaeMblX Ha YPOBHE UHTYUTHUBHOIO IMO3HAHMS, U ONPEIeIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTMUECKOTO M
IPOCTPAHCTBEHHOTO  MBIIUICHHS, CTHUMYJIUPYET MPOTEKaHHE WHTYHUTHBHBIX IIPOILIECCOB,
MOTHBHUPYET K JaJIbHEHIIIEMY U3yYSHHIO MTPEIMETA.

[Ipeanourenne oTHaéTcss HArIAAHO-KOHCTPYKTMBHOMY METOLy OOYy4YeHHs, TO €cCTb
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-IPAKTUYECKOM
NeSITeTbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX NPEACTABICHUH Yy YydYalmuxcs B Kypce
CTEpEOMETPUH NMPOBOJUTCS 3a CUET pPEIlIeHHUs 3aa4 Ha CO3JJaHUE MTPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OINEpPUPOBAHUE IMPOCTPAHCTBEHHBIMU oOpazamu. CozgaHue oOpa3za NMPOBOAMTCS C
OTIOPOi Ha HAIISITHOCTh, a OTIEPUPOBAHNE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HAIJIAIHOCTH,
MBICIIEHHOTO U3MEHEHHSI €r0 HCXOTHOTO COepPIKaHuUSI.

OcHoBHBIE coaepkaTenbHble JHHUM Kypca «l'eomerpun» B 10-11 knaccax:
«MHororpanHuku», «IIpsMble U MI0CKOCTH B MpocTpaHcTBey, «Tena BpameHus», «Bekropsl u
KOOPJIMHATHI B MpocTpaHcTBey. DopMupoBaHue JOrMUECKUX YMEHUI pacrpeiensiercss He TOJIbKO
MO COJEp)KaTeIbHbIM JIMHUSM, HO M TO TrojJaM OOy4YeHHsT Ha YpOBHE CpEIHEro OO0IIero
o0OpazoBaHwUs.

Conepxanne 00Opa30BaHUs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yJbTaTaM OCBOCHHUS
paboueil mporpamMmebl, pacrpeae’aEHHbIM 0 TofaM 00yUueHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
YTOOBI  OBJAJIEHUE TI'E€OMETPUYECKMMH TOHATHUSMH W  HaBBIKAMH  OCYIIECTBIISLIOCH
MOCIIEZI0BATENbHO M IMOCTYHATeNIbHO, C COOJIIOJIEHHEM MPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAIMCH B OOIIYIO CUCTEMY I'€OMETPUYECKUX MPEACTABICHNUH 00yJaronuxcs,

pacumpsis ¥ yriayosnsis e€, o0pas3ysi IpOYHbIe MHOXKECTBEHHBIE CBS3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuenue reomerpun oTBoauTCs 2 yaca B Hegento B 10 knacce u 1 yac B Henento B 11

KJIacce, BCero 3a JiBa roga ooydenus - 102 yueOHBIX yaca.
COAEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble M MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TIOHATHS cTepeoMeTpuu. Touka, mpsiMasi, TNIOCKOCTh, MPOCcTpaHCTBO. [ToHsATHE
00 aKCMOMaTHYE€CKOM MOCTPOCHUH CTEPEOMETPUU: aKCUOMBI CTEPEOMETPHUU U CJICJICTBUS U3 HUX.

B3anmMHoe pacrosokeHue NpsiMbIX B MPOCTPAHCTBE: MEPECEKAIONIUECs, MMapauiebHbIe U
CKpeluBaronecs mnpsmeie. [lapamienbHOCTh TPSMBIX W IJIOCKOCTEM B IPOCTPAHCTBE:
napajulesibHbIe TMPSMbIE B IPOCTPAHCTBE; MAPAJIICIBHOCTh TPEX MPSAMBIX; MNapaJUIeIbHOCTb
OpsIMOM M TIJIOCKOCTH. YTJBI C COHANPABICHHBIMH CTOPOHAMM; YroJl MEXIY HpPSIMBIMH B
npoctpancTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  MapajulesibHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TiockocTei. [IpocTeiime mpocTpaHcTBeHHBIE (GUTYPHI HA TIIOCKOCTU: TETPAdIP,
KyO, mapaJuiefienune; oCTPOSHUE CEUCHU.

[lepneHaAUKYISIPHOCT,  TPSMOM W IUIOCKOCTU:  TMEPIEHIUKYJISPHBIE MpsSMbIE B
MPOCTPAHCTBE, NPSIMbIE MapajUiebHbIE M TEPHNEHIUKYISPHBIE K IJIOCKOCTH, MPHU3HAK
NEePHEHAUKYISIPHOCTH TPSIMOM M IUIOCKOCTH, TeOpeMa O MNpSIMOW MepHeHIUKYISPHON
IJIOCKOCTH. YTIbl B MPOCTPAHCTBE: YrOJd MEXKAY NPSIMOM M IJIOCKOCTHIO; JBYTPAHHBIA YIOJI,
JUHEWHBIN Yroj JBYrpaHHOro yria. llepneHaukyasp ¥ HaKJIOHHBIC: PACCTOSHHE OT TOYKHU J0
MJIOCKOCTH, PACCTOSTHUE OT TMPSAMOW 10 IUIOCKOCTH, NPOEKIus (UTrypbl Ha TUIOCKOCTD.
[lepneHAMKyYISIPHOCTH TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH IBYX IIockocTel. Teopema
0 TPEX MEePHEeHIUKYIApaX.

MHoOrorpaHHuKHu

[lonsiTMe MHOTOTpaHHHWKA, OCHOBHBIC DJIEMEHTHI MHOTOTPAaHHUKA, BBIMYKIbIE U
HEBBINTYKJIbIE MHOTOIPAHHUKHU; pa3BEPTKa MHOTorpaHHuka. [Ipu3ama: N-yrojgpHas nmpu3Ma; rpaHu
¥ OCHOBAHHUS MPU3MBI; MIPsMasi U HaKJIOHHAsI IPU3MBI; OOKOBAs U MOJIHAS IOBEPXHOCTH MIPU3MBIL.
[Tapannenenunesn, MpAMOYTOIBHBIN MapajuieNenuIie] U ero cBoiicTea. [lupamuaa: N-yrompHas
nupamMuja, TPaHU W OCHOBAaHHWE NHUPaMHUIbI, OOKOBas W TIIOJHAS IOBEPXHOCTh IHUPaMUJIBI;
npaBUjbHasl W YyCceu€HHas MUpaMuja. OJIEMEHThl Mpu3Mbl M nupaMujbl. [IpaBuiibHbIE
MHOTOIPAHHUKHU: TMOHSITHE MPaBUIBHOTO MHOTOIPAHHUKA; MpPaBWIbHAS MpU3Ma U IpaBUJIbHAs

NUpaMuJia; MpaBUiIbHAas TPEyroibHasi MUpaMKia U IPaBHIbHBIN TeTpasap; kyO. [IpeacraBnenue
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O MPaBWIbHBIX MHOIOTPAaHHUKAaX: OKTadJp, JoAeKka’ap W ukocadap. CedeHus MNpusMbl U
MAPAMUBL.

CummeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOM, IMJIOCKOCTH.
DJIEMEHTBl CAMMETPHUH B IUpamMuaax, napauieienuneaax, IpaBuibHbIX MHOTOTPAHHUKAX.

Brruncnenue 3eMeHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomaas 60koBoit
MOBEPXHOCTH M TOJIHOW MOBEPXHOCTH NPSMOM IPU3MBI, IUIOIIAJb OCHOBAHHW, Teopema o
OOKOBOH IMOBEPXHOCTH TPSMON mMpu3Mbl. [lnomane OGOKOBOH MOBEPXHOCTH M TMOBEPXHOCTHU
MPaBWIBHON NMHUpaMUAbI, TeopeMa O IUlomaau yceu€HHoi nupamuabl. [lonsitue 06 oOBEME.
O0bEM UpaMuIbl, MPU3MBIL.

[Tomobupie Tema B mpocTpaHcTBe. COOTHONICHHUS MEXAY IUIOMIASMU TOBEPXHOCTEH,

00BEMaMu TTOJO0OHBIX TE.

11 KUIIACC

Tesa BpaleHus

[{winHapuyeckass IMOBEPXHOCTb, OOpa3yrollye MMIMHIPUYECKOW IOBEPXHOCTH, OCb
LWIMHAPUYECKON moBepxHOCTH. L{uauHap: ocHOBaHUS U GOKOBas MOBEPXHOCTb, 0Opa3yrouas u
OCb; IJIOLIab OOKOBOW U MOJHOW MMOBEPXHOCTH.

Konnueckasi moBepxXHOCTb, 00pa3yroliye KOHHYECKOH IOBEPXHOCTH, OChb W BEpUIMHA
KOHMUYEeCKOW moBepxHocTH. KoOHyc: OocHOBaHME M BeplIMHA, 00pa3ymoolias U OCh; IJIOLIA]b
OOKOBOW M NOJHOM MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yollue M BBICOTA; OCHOBAHUS U
OOKOBast TOBEPXHOCTb.

Cdepa u map: LEHTp, paauyc, OUaMETp; IUIOUIalb MOBEpXHOCTU cdepbl. B3aumuoe
pacriosioskeHue cepbl U INIOCKOCTH; KacaTellbHas MIIOCKOCTh K cdepe; miaomaas chepsl.

N300pakeHue Tes BpalleHus Ha MI0CKOCTU. Pa3BEpTka MIIMHApa U KOHYCA.

KomOuHanmuu Ten BpaleHUss U MHOTOTPaHHUKOB. MHOTIOIpaHHUK, OMHUCAHHBIM OKOJIO
cdepsl; cdhepa, BIMCaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUs.

[Tonsitue 06 o0BEMe. OcHoBHBIE cBoOWcTBa 00BEMOB Ten. Teopema 00 00BEME
OpSAMOYTOJIBHOTO Tapajuienenunena u ciaeactsus u3 He€. O0béM mmmmHApa, koHyca. OO0bEM
mapa v miomass chepsl.

[Tono6usie Tenma B mpocTpaHcTBe. COOTHOIIEHHS MEXAY IUIOMIAJISMU IMOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

Ceuenuss muauHApa (MapayIeNbHO U MEPHEHIUKYISIPHO OCH), CEYEHHUS KOHyca

(mapaenbHOe OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.



BekTOopbI M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha m1ockocT ¥ B pocTpancTBe. ClI0’KEHUE U BBIUYUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4MciIo. PasnolkeHue BEKTOpa I0 TpPEM HEKOMIUIAHAPHBIM BekTopaM. lIpasuio
napajuienenunena. Penenue 3anad, CBI3aHHBIX ¢ IPUMEHEHHUEM ITPABWII JEMCTBUI C BEKTOpaMHU.
[IpsimoyronbHass cucrema KoopauHaT B npocTtpaHcTBe. Koopaunatel Bektopa. IIpocteitmme
3a7a4d B KOOpJAMHATax. Yroid Mexay BekTopamu. CKalsgpHOE NpPOU3BEICHUE BEKTOPOB.
Bpluncnenue yrioB MexIy NPSMBIMU U IIIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBIA METOJ IIPU
pEILIECHNN T€OMETPUYECKUX 3a/1ay.

IIVTAHUPYEMBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIbTATHBI

JIndHOCTHBIE pPE3yJbTaThl OCBOCHHUS IMPOTpPaMMbl y4deOHOro mnpeamera «MaremaTukar
XapaKTEepU3YHOTCA:

I'paknanckoe BocnuTaHue:

c(OpPMUPOBAHHOCTBIO TPAXKIAHCKOM MO3UMLMU 00ydarollerocs Kak aKTHUBHOIO M
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOTO OOIIEeCTBA, MPEACTABICHUEM O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHUN, NPOLEAYp Tpa)kIaHCKOro oOIIecTBa
(BBIOOpBI, OMPOCHI MU TMp.), YMEHHEM B3aUMOJEHCTBOBATH C COIMAJIbHBIMH HHCTUTYTaMH B
COOTBETCTBUH C UX PYHKIMSIMH U HA3HAYCHUCM.

IIarprornyeckoe BoCIUTaHUE:

c(OpPMHUPOBAHHOCTHIO POCCUNCKOM TPakIaHCKON MACHTUYHOCTH, YBAXKEHHUS K MPOILLIOMY
U HACTOSIIEMY POCCHUCKOM MaTEeMaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K JOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHUCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ATUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JYXOBHBIX LIEHHOCTEH POCCHIMCKOro Hapoja; CQOpPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHUS, CBI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKU U JIEATENbHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIa/a B MOCTPOEHUE
YCTOHYHBOTO OYyTYIIETO.

JcTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKUM  OTHOIICHHEM K MHpPY, BKIIOYas OCTETUKY  MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUN, PaCCYXKICHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM pPa3auvyHbIX BUJIOB UCKYCCTBA.

dusznyeckoe BOCIUTAHHE:



c(OpPMUPOBAHHOCTHIO YMEHHUS TPUMEHSATh MaTeMaTHYeCKHe 3HaHUS B HHTEpecax
3I0pOBOTO U 0€30macHOro oOpa3a >KU3HU, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3I0POBBIO
(3mopoBoe mHTaHUe, cOATAHCUPOBAHHBIN PEKUM 3aHATUH M OTIbIXa, PEryisipHas (usmueckas
AKTUBHOCThH); (PU3MYECKOrO COBEPIICHCTBOBAHUS, MPU 3aHATUAX CIIOPTUBHO-03A0POBUTEIHHON
JESTEIbHOCTBIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam npodhecCHOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMAaTHKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOP Oymymieil nmpodeccun U peaan3oBbIBaTh COOCTBEHHBIC
KU3HEHHbIC IIJIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO WU
camMo00pa30BaHUIO Ha TPOTSHKEHWH BCEH JKM3HU; TOTOBHOCTBIO K AaKTHBHOMY YYacTHIO B
pEIIeHNU IPAKTUYECKUX 33/1a4 MAaTeMaTUYECKOM HaIlPaBICHHOCTH.

JKO0JI0ru4ecKoe BOCIIUTAHME:

c(OpPMUPOBAHHOCTBIO HIKOJIOTMUECKON KYJbTYpbl, IOHUMAHUEM BIMSIHUS COLUAIBHO-
HPKOHOMUYECKUX IIPOLIECCOB HA COCTOSHUE NPUPOJHOW U COLMAIBbHOM Cpeibl, OCO3HAHUEM
I00AaNbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUEHTalMeil Ha  [pUMEHEHHe
MaTeMaTUYECKUX 3HAHUW ISl pelIeHHsl 3a7jad B 00JIaCTU OKPYXKAIoUIe cpelpl, MIaHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXHBIX IOCJIEICTBUM JJIs1 OKPYKAIOILEN CPEJIbI.

IleHHOCTH HAYYHOT'O O3HAHMA: _

Cc(OPMHPOBAHHOCTBIO MHMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTHUKH, MTOHUMAaHUEM MaTeMaTUYECKON HayKu Kak cepbl
YeJIOBEYECKON JIESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIN3ALUY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHUKH M MaTeMaTH4eCKOW KyJIbTYpOH KaK CpEeJACTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBJISATH HPOEKTHYH) M HUCCIEI0BATENbCKYIO JI€ATEIbHOCTh

WHAUBUYAJIIbHO U B I'PYIIIIC.

METANPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3ybTaThl OCBOCHHS MPOrPaMMbl yueOHOTO TpeaMeTa «MaTeMaTHKay
XapaKTepPU3YIOTCS  OBJAJICHUEM  YHHBEPCAIBHBIMH  HO3HABAMENbHbIMU  OCliCmEUsMU,
VHUBEPCANbHBIMU — KOMMYHUKAMUGHBIMU — OCUCMEUSIMU,  YHUBEPCANbHBIMU — Pe2YNISMUSHbLMU
oeticmeusmMu.

1) Vuusepcanvhvie nosnasamenwvhvle oeticmsus, obecneuusarom Gopmuposanue 6a306bix

KOCHUMUBHbIX npoyeccos 06yqai0u;uxc;z (0060€Hu€ Memooo8 No3HaHUSA OKpyorcarnwmweco mupa,
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npUMeHeHUe 102UYeCKUX, UCCIe008amenbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble Jlornyeckue AecTBUA:

® BBISIBJISITH M XapaKTEpPU30BaTh CYHIECTBEHHbIE MPU3HAKM MAaTeMaTUYECKUX OOBEKTOB,
NOHATUH, OTHOWICHUH MEXAYy MOHATUAMHU; (OPMYIUPOBATH ONPEAEICHUS  IMOHSATHIA
YCTaHABIIMBATh CYIIECTBEHHBbIN NpHU3HAK KiIacCU(UKALUKA, OCHOBAHUS IJsi 0000uIeHus u
CpaBHEHUs, KPUTEPUU ITPOBOJMMOIO aHAJIN3A;

® BOCIIPUHUMATh, (HOpPMYIHpPOBaTh W TNPEOOPa30BBIBATH CYXKIEHUS: YTBEPAUTEIbHBIE U
OTpHULaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

® BHISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHBOpEUUs B (haKTax,
JMaHHBIX, HAOMIONEHUSX U  YTBEPXKICHHSX; MpeuiaraTb KPUTEPUU JUISL  BBISABIICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

® JIe/IaTh BBIBOJIbI C MCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M HHAYKTHBHBIX
YMO3aK/II0YEHUH, YMO3AKIIIOUEHUH 10 aHAJIOTUH;

® IPOBO/IUTH CAMOCTOSTEIBHO J10Ka3aTEIbCTBA MATEMaTUUECKUX YTBEPKACHUN (TIPSMBIE U
OT NPOTUBHOTO), BBICTpauBaThb apryMEHTALMIO, IHPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHbBIE CYXJACHHSI U BHIBOJIBI;

® BRIOMpATh CIOCOO pelieHusi ydeOHOH 3amauu (CpaBHHMBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HauOollee MOAXOANIMA € Y4ETOM CAMOCTOSTENBHO BBIIEICHHBIX
KPUTEPHEB).

Ba3oBble uccienoBarebckme 1eicTBUA:

® ICTIOJIBb30BaTh ~ BONPOCHI  KaK  MCCIEAOBAaTEIbCKUNM  MHCTPYMEHT  IO3HAHMS;
dbopMyIupOBaTh BOMPOCH], (PUKCUPYIOIIKME MPOTUBOPEUNE, MPoOIeMy, yCTaHABINBATH UCKOMOE
U JIaHHO€, (POPMHUPOBATh TMIIOTE3Y, ApIYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;

® IPOBO/IUTH  CAMOCTOSITENIbHO CIUIAHUPOBAHHBIM AIKCHEPUMEHT, HCCIEI0OBAaHUE IIO0
YCTAHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SBJICHHUS, IPOLECCa, BBISIBICHHIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSAMH, TPOLIECCaMH;

® CaMOCTOSITENLHO (hOPMYITUPOBaATh 0O0OIIEHNS U BBIBOJBI IO pe3ybTaTaM MPOBEIEHHOIO
HaOJI0IeHNs, UCCIIEIOBAHMS, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
00001IeHNI];

® IPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOLIECCA, @ TAKXKE BBIABUTATh MPEATIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ undopmaunmeii:



® BBISIBIIATH e(UIMTH MH)OPMAIINH, JaHHBIX, HEOOXOIMMBIX JJIsi OTBETA HAa BOIPOC U IS
pelleHus 3a1a4u;

e BpIOMpaTh MHGOPMALMI0O M3 HMCTOYHHUKOB PA3JIMYHBIX THUIOB, aHAIU3UPOBATh,
CUCTEeMAaTU3UpPOBaTh U HMHTEPHOPETUPOBATH MHPOPMAIMIO pPa3INYHBIX BHAOB U GopM
IPE/ICTaBICHHUS;

® CTPYKTYypUpOBaTh  MHGOpPMAIUIO, TMPEACTaBIATH €€ B  pas3iauyHbX  (opmax,
WITIOCTPUPOBATH IpaUyuecKy;

® OLICHUBATh HAJE&KHOCTH HMHPOPMAIMM IO CAMOCTOSITENFHO C(HOPMYIMPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMYHUKAMUGHbBLE OeliCmaus, 00ecneuusarom chopmuposanHocms
COYUANBHBIX HABLIKO8 00YYAIOUUXCA.

Oo0menne:

o BOCIIPUHUMATh U (HOPMYIUPOBATH CYXKICHHS B COOTBETCTBUHU C YCJIOBHSIMH U
HEeJSIMA  OOIEHUs; SICHO, TOYHO, I'PaMOTHO BBIPAXaTh CBOIO TOYKY 3pPEHHSI B YCTHBIX W
MUCHMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS 10 XOJy pEUICHHs 3aJa4l, KOMMEHTHPOBATbH
MOJIyYEHHBIH PEe3yNbTaT;

® B X0JI¢ OOCY)XICHHS 33/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAeMOU TEMBbI, POOIEMBI,
pemiaeMoil 3aa4um, BBHICKA3bIBaTh WJCH, HAICJICHHbIE HAa MOUCK PEIICHHUS; COMOCTaBISATh CBOU
CYXJIEHUS C CYXACHUSAMH JPYTUX YYaCTHHKOB JUanora, oOHapy>KuBaTh Pa3MuKle U CXOJICTBO
TIO3HIINI; B KOPPEKTHOH (hopme popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,

® [IPE/ICTaBIIATh PE3yJbTaThl PELICHHs 3ajaud, HKCIEPUMEHTA, MCCIEI0BaHMs, MPOEKTa;
CaMOCTOSITENIbHO  BBIOMpaTh (GopMar BBICTYIUICHHS C Y4Y€TOM 3aJad Mpe3eHTalud |
0COOEHHOCTEHN ayAUTOPHH.

CoTpyanunuecTtBo:

® IOHUMATh M UCIOJIH30BAThH NMPEHMYIIECTBA KOMAHIHOW M WHAWBUIYAILHOW pabOTHI TIpU
pelieHMH Yy4eOHBIX 3a/ad; NPUHUMATh I1€JIb COBMECTHOH JesATeIbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM paboThI, paclpenesTh BUABI padOT, JOTOBApPHUBATHCA, OOCYKIATh
MIPOIIECC U PE3YIbTaT pabOThI; 0000IaTh MHEHHUS HECKOJIBKUX JIIOJICH;

® y4yacTBOBaTh B TPYIIOBBIX Gopmax paboThl (0OCyxkaeHHsl, 0OOMEH MHEHUH, «MO3TOBbIE
HITYPMBI» W WHBIC); BBIOJIHATH CBOIO YacTh pabOTHl M KOOPIMHHUPOBATH CBOW JICHCTBHS C
JPYTUMH 4JI€HAaMH KOMAaHJbl, OIIEHMBAaTh KAauyeCTBO CBOErO BKJaJa B OOMIMH NPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YHaCTHUKAMH B3aUMOJCHCTBUS.

3) Vhusepcanvnuvle pezynisamuesnsie deiicmeus, obecneuusarom opmuposanie cCMolci08bIx
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VCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHIU.

Camoopranusanus:

® COCTaBJIAThH IJIaH, AJITOPUTM PEIICHUS 3a/1a4H, BHIOMPATh CIIOCO0 pelIeHus ¢ y4€ToM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATh U KOPPEKTUPOBATH
BapHaHTHI pEUICHUH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb:

® BJaJIeTh HAaBBIKAMM II03HABATENIbHON peduieKCMH KaK OCO3HAHMUS COBEPIIAEMbIX
JNEHCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3yJIbTAaTOB; BIAJAETh CIOCOOAMU CAMOIPOBEPKU,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yiIbTaTa PEIICHUs MaTEMaTUUECKOH 3aauu;

® IPEBUIETh TPYAHOCTH, KOTOpPhIE MOTYT BO3HHKHYTH MpPU PEHICHUH 33Ja4d, BHOCHUTD
KOPPCKTHUBBI B ACATCIILHOCTL HA OCHOBE HOBBLIX O6CTO$IT€JII)CTB, JaHHBIX, HaﬁﬂeHHbIX OHII/I6OK,
BBISIBJICHHBIX TPYIHOCTEH;

® OLICHUBATb COOTBCTCTBHUEC pC3yjibTaTa HOCJIUW HW YCIOBHAM, 0O0BSICHSITH IMPUYIKNHBL
JOCTHIKEHHUS] WJIM HEAOCTH)KEHUS PEe3yNbTaTOB JAESITeIbHOCTHU, HAXOIWTh OMIMOKY, /JaBaTh

OLIEHKY ITPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh MOHATHAMH: TOYKA, IPSMasi, TNIOCKOCTb.

[TpuMEHATh aKCHOMBI CTEPEOMETPUH U CIICJCTBUS M3 HUX MPU PEIICHUU F€OMETPUUYCCKUX
3aad.

OnepupoBaTh TMOHATUSAMHU: MAPAUIETBHOCTh W NEPHEHAMKYISPHOCTh TPSAMBIX U
IIJIOCKOCTEM.

KiaccuduimpoBath B3auMHOE pacioiokeHHe IPSMbBIX U IFIOCKOCTEH B MPOCTPAHCTBE.

OmnepupoBaTh TOHATUSMHU: JBYTPaHHBIA YroJ, TpaHW JBYTPaHHOIO yria, pedpo
JIBYTPAHHOTO YTJIa; TMHEHHBIA yroy ABYTPaHHOTO yIila; rpajycHas Mepa JABYTPaHHOTO yTJa.

OnepupoBaTh MOHATHSIMHU: MHOTOTPAHHHK, BBITYKIIBIA M HEBBITYKIBIH MHOTOTPaHHHK,
3JIEMEHThI MHOTOTPAaHHUKA, IPAaBUIIbHBI MHOTOTPAHHUK.

Pacro3HaBaTh OCHOBHBIC BHJbI MHOTOIPAHHUKOB (IIMpaMua; MPHU3Ma, MPSIMOYTOJIbHBIN
napaenenunes, Kyo).

KnaccuduumpoBath MHOTOTpaHHHMKH, BBIOMpas OCHOBAaHUS ISl KiIacCH(UKAIMU
(BBIMYKJIBIE W HEBBIMYKJIbIE MHOTOTPAHHHMKH; IPABUJIbHBIE MHOTOTPAHHHMKH, TPSIMbIC H

HAKJIOHHBIC MIPU3MBI, TTAPAJUICTICTTUTICIIBI).
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OnepupoBaTh NOHATUAMU: CEKYILAs MNIOCKOCTh, CEYEHNUE MHOTOTPAHHUKOB.

OOBSICHATH NPUHIMIIBI IOCTPOEHUS CEUEHUH, UCIIONIb3YsI METO/L CIIE/I0B.

CTpouTh cedyeHUs] MHOTOTPAHHUKOB METOJIOM CIIEZIOB, BBIOJIHATH (BBIHOCHBIE) IIOCKHE
YepTEKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (DUTYDP: BUJ] CBEPXY, COOKY, CHU3Y.

Pemiate 3a1aun Ha HaXOKJIEHUE T€OMETPUUECKUX BEIMUYHMH 110 00pa3liaM WK aJIFOpUTMaM,
IOpUMEHSST U3BECTHBIC AHAJUTUYECKHE METObI MPH PEIICHUH CTAHIAPTHBIX MaTEMAaTUYECKUX
3aJa4 Ha BBIUYMCIIEHUE PACCTOSIHUNA MEXIY JABYMS TOUYKAMHU, OT TOUKH JIO0 HPSMOM, OT TOUKH J0
IUIOCKOCTH, MEX/Ty CKPEIIUBAOIIUMUCS MPSMBIMHU.

Pemiate 3a1aun Ha HaXOKJEHUE T€OMETPUUECKUX BEJIMUYUH 110 00pa3liaM WU ajlrOpUTMam,
OpUMEHSST U3BECTHBIC aHAJUTUYECKHE METOIbI MPH PEIICHUH CTAHIAPTHBIX MaTEMAaTUYECKUX
3aJa4 Ha BBIYHCICHHE YIJIOB MEXIY CKPEIIMBAIOMIMMUCS TPSIMBIMH, MEXKAY HPSIMOH H
IUIOCKOCTBIO, MEXKY IJIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.

Bbruucnate 00bEMBI M IIJIOLIAIM OBEPXHOCTEH MHOIOIPaHHUKOB (IpU3Ma, MUpamMuja) ¢
npuMeHeHHeM (OpMyJ; BBIYHCIATH COOTHOIICHHS MEXIy IUIOMAASMUA TTOBEPXHOCTEH,
00BEMaMu TOAOOHBIX MHOTOI'PAaHHHUKOB.

OnepupoBaTh HNOHATHSAMM: CHMMETPUS B HPOCTPAHCTBE; LEHTP, OChb U IJIOCKOCTb
CUMMETPUHU; IEHTP, OChb U INIOCKOCTh CUMMETPUH (PUTYDBI.

W3Bnekarp, npeoOpa3oBeIBaTh U MHTEPIPETUPOBATH MHPOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYeCcKuX (PUrypax, mpencTaBIeHHYIO Ha YePTeKaxX U pUCYHKaX.

[TpumensaTs reomerpuueckue (akThl Il pPELIEHUS CTEPEOMETPUYECKUX — 3ajad,
IpPENoiaralolliuX HECKOJIBKO IIaroB peIleHUs, €Clad YCJIOBUS NPUMEHEHMs 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHATh TIpOCTEUIIME TPOTpPaMMHBIE CPENCTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI IPU PELICHUU CTEPEOMETPHUECKUX 3a/1au.

[TpuBoANTE TpUMEpPbl MaTEMaTUYECKMX 3aKOHOMEPHOCTEH B MpPUPOJAE M JKU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHSTh TIONMYYEHHBIC 3HAHHWS Ha MPAKTUKE: aHAIM3MPOBATH pPEANbHBIC CUTYallud U
OPUMEHATh  M3YYEHHBIE TOHATHUS B  TpOLECCe IOMCKAa  pEIIeHUs  MaTeMaTHYeCKH
chopMyITHpPOBaHHOW MPOOIEMBl, MOAEIUPOBATh pPEAIbHbIE CHUTyallUd Ha S3bIKE T'€OMETPHH,
HCCJIEIOBATh MOCTPOEHHBIE MOJETU C HCIOJB30BAaHUEM T'€OMETPUYECKUX TMOHATUH U TEOpeM,
anmnapara ajireOpsl; peniatb NpakTUYecKue 3a1a4u, CBI3aHHbIE C HAXO0XKJACHUEM F€OMETPUUECKUX

BCIIMYHH.

11 KJIACC
12



OnepupoBatb HOHSTUAMU: LWIMHIpUYECKast [IOBEPXHOCTb, oOpazyromue
WIMHAPUYECKON MOBEPXHOCTH; IIMIIMH/IP; KOHUYECKasi IOBEPXHOCTh, 00pa3yroIne KOHNIECKOH
MOBEPXHOCTHU, KOHYC; chepuyecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (LUIUHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTyYSHUS TEJl BPALLICHHUS.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MIOCKOCTH.

OnepupoBaTh MOHATUAMM: IIAPOBOM CETMEHT, OCHOBAHME CErMEHTA, BBICOTA CETMEHTA;
11apOBOM CJIOW, OCHOBaHUE IIAPOBOTO CJI0SA, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boeruncnsate 00bEMBI M IUIOMIAAN TTOBEPXHOCTEH TEN BpAIICHUS, TEOMETPHUYECKHUX TEN C
pUMEHEHUEM (HOPMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BIHUCAHHBIA B cepy U OMHCAHHBIN OKOIO
cdepsl; cdepa, BMCaHHAS B MHOTOTPAHHUK UJTU TEJIO BPAIlICHUS.

BbluncnsaTe COOTHOLIEHUS MEXKY IIOLIAIIMU [TOBEPXHOCTENW U 00BbEMaMHU 1TOOOHBIX TEI.

N300paxkath u3y4aeMble (UTYpbl OT PYKH M C TPUMEHEHHEM IPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BbIOTHATE (BBIHOCHBIE) IJIOCKUE YEPTEKH U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX (PUTYp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeJl BPAIICHUSI.

W3BnekaTh, HHTEPIPETUPOBATh U MPEOOPA30BBIBATH MH(OPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npeicTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATh AeMCTBUS CIOKEHUSI BEKTOPOB, BHIUUTAHUSI BEKTOPOB U YMHOXKEHMSI BEKTOpa
Ha YUCI0, OOBSICHATH, KAKUMHU CBOMCTBAMM OHU 00JIaJatOT.

[IpuMeHsATh npaBUIIO NapasuiesienuIea.

OnepupoBaTh NOHATHAMHU: JEKapTOBbI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, yrojl MEXIy BEKTOpaMH, CKaJspHOE
IIPOU3BE/IEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTe cymMmmMy BEKTOPOB U NPOMU3BEACHHUE BEKTOPA HA YUCIIO, YTOJI MEXAY BEKTOpaMH,
CKaJISIPHOE MPOM3BEIEHUE, PACKIIAIbIBATh BEKTOP O JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM cHCTEME KOOpMHAT.

[IpumeHsTh reomeTpuueckue (akThl s PElIeHUS CTEPEOMETPUYECKUX  3a/ad,
IIPEIIOJIaratoIIuX HECKOJIBKO IIar0B PELIEHMs, €CIU YCIOBUS NPUMEHEHHS 3aJaHbl B SIBHOU
dopme.

Pemate mpocreiimye reoMeTpUuYeCKHe 3aa4d Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
13



METO/1a.

Pemwats 3amaum Ha JOKa3aTenbCTBO MAaTEMAaTHYECKUX OTHOLICHUM W HaXOXIACHUE
TeOMETPUYECKUX BEJIIMYMH MO 00pa3laM MM aJIrOPUTMaM, IMPUMEHsSI U3BECTHBIE METOABI IpU
pELIEHUH CTaHAAPTHBIX MATEMAaTUYECKUX 3a/1a4.

[IpuMeHATh NpoCTeilIre MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHMKALMOHHBIE
CHUCTEMBI IIPH PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

IIpuBoauTh INpUMEpPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC U IKU3HH,
pacIio3HaBaTh IPOSIBICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONy4YEeHHBbIE 3HAHUS Ha MPAKTHKE: AHAJIU3UPOBATh PEAbHBIE CUTYalUU U
IIPUMEHATh  W3Y4YCHHBIE IIOHATHA B  IIPOLIECCE  IIOMCKA  PEUICHUS  MaTEeMaTUYECKH
c(opMyJIMPOBAaHHON MpPOOJIEMBI, MOJAEINPOBATh pPEAJbHbIE CUTYallUd HA S3bIKE T'€OMETPUH,
UCCJIE0BATh NOCTPOEHHBIE MOJIEIU C MCIOJIb30BAHUEM T'€OMETPUUYECKHX IMOHATUM U TEOPEM,
anmapara aireOpbl; peniaTth NpakTUYeCcKUe 3a/1a4u, CBSI3aHHBIE C HAXO0XKJICHUEM F€OMETPHUUECKHUX

BCJIMYHH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

Ne
n/n

HaumeHoBaHue pa3/iejioB U TeM
NMPOrpamMMbl

KoaunuecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

JleATeIbHOCTD YYHUTEJIsl €
y4ueToM padoueil NporpaMmbl
BOCIIMTAHUS

Bgenenue B CTCPCOMETPUIO
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e VYcraHaBiIMBaTh
JIOBEPHUTEIbHbIC OTHOILICHHUS
MEXKIY y4HUTEIEeM u
o0yJaronmmucs,
CIIOCOOCTBYIOIINX TO3UTHBHOMY
BOCITPUSTHIO yYaIIMUCS
TpeOOBaHUI HUITPOCHO yUUTETIS;

e Hcnosb3oBars
BOCTIUTATEIbHBIE BO3MOXXHOCTH
coziepkaHusl yueOHOTO mpeaMeTa
qyepe3 JIEMOHCTPAIIHIO
o0y4aromumcst IPUMEPOB
OTBETCTBEHHOTO, TPaXXIAHCKOTO
MOBEJICHHUS, MIPOSIBJICHUS
4eJI0BEKOII00Us "
no0pocepaeyHOCTH;

[IpuMenaATH Ha ypoke
UHTEpaKTUBHbBIE (POPMBI pabOThI
COOyUYarOIIMMHUCS:
UHTEJUIEKTYaJIbHbIE UTPBI,
CTHUMYITUPYIOIINE
MI03HABATEJIbHYIO MOTHUBALIUIO
00ydJaronmxcs

[IpsimMbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE.
[TapannenbHOCTh NPSIMBIX U INIOCKOCTEN

12 1

http://ege.edu.ru/ru/index.php

° OpranuzoBbIBaTh
me)CTBO MOTHBUPOBAHHBIX
0oOyJaroImxcst HaJ1 ux
HEYCIEeBAIIINMU

15



http://ege.edu.ru/ru/index.php

OJTHOKJIACCHUKAMH, JTAIOIIee
00y4aroIuUMCcs COITUATBHO
3HAYMMBIH OTIBIT COTPYAHHYECTBA
¥ B3aMHOM ITOMOIIIH;
e  Peanu3oBbIBaTh
BOCIIUTATEIIbHBIE
BO3MOXKHOCTH B  Pa3IHYHBIX
BUJIAX JeSITeTbHOCTH
o0yJaromuxcst CO CIOBECHOMH
(3HAKOBOW) OCHOBOM:
camMocTosITellbHAs  pabota C
yueOHUKOM, paboTa ¢ Hay4yHO-
MO YJIIPHON JIUTEPaTypou,
0oTOOp U CpaBHEHHE MaTepHasa
110 HECKOJIbKUM MCTOYHHKAM;
[IpoekTHpoBaTh CUTyaIUu U
COOBITHS, PA3BUBAIOIINE
AMOIMOHATBHO-IIEHHOCTHYIO
chepy oOyuaromerocs

eOnuparbCsi Ha  KU3HEHHBIN
OMBIT OOYYAIOIIMUXCA C y4ETOM

BOCIIUTATCIIbHBIX 0a30BBIX
HallMOHAJIbHBIX IICHHOCTEH
(BHII);

ePa3BuBath y 00ydaromUXCsH
MO3HABATENBHYIO aKTUBHOCTH,
12 http://ege.edu.ru/ru/index.php  camMoOCTOSTETHHOCTD,
WHUIIHATHBY, TBOpYECKHE
CIIOCOOHOCTH;
[IpuBnekaTs BHUMaHKE
o0yyaromuxcs K 00cyxaaeMoit
Ha ypoke UH(pOopMaIuH,
aKTUBU3AIMH [TO3HABATEIBbHOM
JeSITEIbHOCTH 00Y4aroIInuXCsl

[lepnieHAMKYIAPHOCTD NMPAMBIX U
IJIOCKOCTEN

16
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Vsl MCXKAY MPSAMBIMHA U IINIOCKOCTAMU

MHororpaHHuku

10

11

https://resh.edu.ru/
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. [IpoekTupoBaTh
CUTYaIH1 u COOBITHS,
pa3BHBaroIINe KYJIBTYpY
NEepeKUBaHUH U  LIEHHOCTHBIE
OpHEHTaIK peOeHKa;

o OpranuzoBbIBaTh TUTSE
o0yJaromuxcs CUTYyalun
CaMOOIICHKH  (KaKk  y4eOHBIX
JOCTIDKEHUHM OTMETKaMH, TaK U
MOpaIbHbIX, HPABCTBEHHBIX,
Ipa)/1aHCKUX IIOCTYIIKOB);
OpranuzoBbIBaTh B paMKax
YpOKa MPOSIBJICHUS] aKTUBHOU
YKU3HEHHOU MO3UIIUU
00ydJaronmxcs

o OpranuzoBbIBaTh
me(cTBO MOTUBHPOBAHHBIX
oOyJaromuxcst HaJl uX
HEYCIIEBAIOIIUMHU
OJTHOKJIACCHUKAMHU, JatoIee
00yJaronuMCs COIIMAIBHO
3HAYMMBII OTIBIT COTPYAHHYECTBA
Y B3aUMHOM MTOMOIIIH;
PeanuzoBsiBaTh
BOCIIUTATENbHBIC
BO3MOYKHOCTH B  Pa3iIMYHBIX
BUJIAX JeSITeTbHOCTH
OOyJaronuxcsi €O CJIOBECHOM
(3HaKOBOI) OCHOBOM:
caMoCTosATeNIbHAas paboTta ¢
yu4eOHHMKOM, paboTa ¢ HayyHO-
MONYJIAPHON JUTEPaTypoH,
oTOOp W CpaBHEHME MaTepHaja

17
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10 HECKOJIbKUM UCTOYHUKAM;
[IpoekTupoBath cUTyaluu U
COOBITHSI, pa3BUBAIOIIILE
AMOIIMOHAJIBHO-IIEHHOCTHYIO
chepy oOyuaromerocs

O0BbEMBI MHOTOTPaHHUKOB

http://ege.edu.ru/ru/index.php

e Onuparbcsi Ha  KU3HEHHBIN
OTBIT OOYYAIOLIUXCS C YYETOM

BOCIIUTATCIIbHBIX 0a30BBIX
HallMOHAJIbHBIX HCHHOCTeﬁ
(BHLL);

ePazBuBath y 0oOyd4arommxcs
MO3HABATEIbHYI0 aKTHBHOCTD,
CaMOCTOSITETTLHOCTD,
UHHULUATUBY, TBOPYECKHE
CIIOCOOHOCTH;
[TpuBnekaTs BHUMaHUE
oOyuaromuxcs K 00Ccyx1aeMoit
Ha ypoke nHpopmanu,
aKTHUBHU3allun MMO3HABATEIILHON
JeSITebHOCTH 00yYaroIIUXCsl

[loBTOpEHME: CeueHus, pacCTOSAHUS U
YTJIbI

http://ege.edu.ru/ru/index.php

e Peanu3oBbIBaTh
BOCIIUTATEIbHbIE
BO3MOXKHOCTH B Pa3JIHYHBIX
BUJAX JIeATETbHOCTH
oOydJaronmxcsi Ha OCHOBE
BOCIIPUSATHUSA 3JIEMEHTOB
IOEUCTBUTEILHOCTH:  aHAJIU3
MPOOJIEMHBIX CUTYaIU;

e VMHunmuposarts 51
MO//ICPKUBATH
HCCIIEA0BATENIbCKYIO
JIeATEITLHOCTh
o0yJaromuxcs B paMmKax

18
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peanu3anum UMH
WH/IUBUTyaTbHBIX u
IPYIIOBBIX
HCCIIEI0BATEIBCKUX
MIPOEKTOB;
[IpuMenATH HA ypoKe
WHTEpPaKTUBHBIC (DOPMBI paObOTHI
coOydaronmmucs: yaeOHbIe
JIMCKYCCHH, BUKTOPUHBI,
HACTOJILHBIC HT'PHI, POJICBEIC
UTPBI, YUCOHBIC TPOSKTHI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NMPOrpamMMbl

Tena Bpamienus

KoJsnuyecTBo 4acoB DJIeKTPOHHbIE
(undposbie)
KouTpoJanHbIe
Bcero 6 P o0pa3oBaTe/ibHbIE
a00TBI
paoo pecypchl

http://ege.edu.ru/ru/index
-php

12

JesITeJIbHOCTD YYUTEJISl C y4eTOM
paboyeii mnporpaMMbl BOCIUTAHUS

e VYcraHaBIMBaTH JIOBEPUTEIILHBIC
OTHOILEHUS  MEXIy yuuTeneM u
00yJaromumMucs, CIOCOOCTBYIOIIUX
MO3UTUBHOMY BOCHPUATHIO YYaIlIUMUCS
TpeOOBaHUI UIIPOCHO YUUTENS;

e lcnonb3oBaTh BOCHHUTATENIbHBIE
BO3MOXKHOCTH COJEp)KaHUs  y4eOHOro
npeaMera qyepes JIEMOHCTPAIIHIO
oOyyaromumcs IPUMEPOB
OTBETCTBEHHOTO, TPaXkTaHCKOTO
MOBEJICHMS, ITPOSIBICHUS YEJIOBEKOIIO0US
1 7100pOCEepACYHOCTH;

[IpuMeHsATh Ha ypOKe UHTEPAKTHUBHbBIE
(hopmbl pabOTHI COOYUYAIOIIIUMHUCS:
UHTEJUIEKTyaJIbHbIE UTPBI,
CTHUMYJIUPYIOIINE TI03HABATEIFHYIO
MOTHBAIMI0 00YJaIOLTHXCS

OO0OBEMBI TENI

http://ege.edu.ru/ru/index
-php

eOnuparbcsi Ha JKU3HEHHBIH  OMBIT
o0yyaromuxcs c y4eTOM
BOCTIUTATEIbHBIX 0a30BbIX
HalMoHaNbHBIX IIeHHocTel (BHILL);

¢ Pa3BuBarh y oOyuaromuxcst
MI03HABATEIBHYIO aKTHBHOCTb,
CaMOCTOSITENIEHOCTb, UHUIIUATHBY,
TBOPYECKHE CTIOCOOHOCTH;
[TpuBnekaTh BHUMaHUE 00YYAFOIIMXCS K
o0cyxJaeMoi Ha ypoke HHpOpMaIHH,

20
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Bekropsl 1 KOOpAUHATEI B
IIPOCTPAHCTBE

10

https://resh.edu.ru/

aKTHBH3AI[MH NIO3HABATEIbHON
JeSITeIbHOCTH 00yYaroInuXCst

eOnuparbCsi HA  JKU3HEHHBIM  OMBIT
00yJaromuxcst c Y4ETOM

BOCIIUTATCJIbHBIX 0a30BBIX

HauuoHanbHBIX 1eHHoctedt (BHLI);
¢ Pa3BuBath y oOyuaromuxcst

II03HaBaTCJIbHYIO AKTHUBHOCTB,
CaMOCTOATCIIbHOCTD, HWHULIUATUBY,

TBOPYECKHE CIIOCOOHOCTH;
[IpuBnekaTh BHUMaHHE 00YJAIOIIUXCS K
o0cykJaeMol Ha ypoke HH(POpMAIH,
AKTHUBH3AIMH [T03HABATEIIHHON
JeSITeIIbHOCTH 00yYaroIIUXCsI

[ToBTOpenue, 06001IIEHNE,
cUcTeMaTH3aIus 3HaHui

http://ege.edu.ru/ru/index

-php

e Pecanu3oBbIBaTh BOCIIUTATCIIbHBIC
BO3MOJXHOCTH B Pa3jIMYHBIX BHIAX

JCATCIIbHOCTH 06yqa}01111/1xc;1 Ha

OCHOBC BOCIIpUATHUA 3JICMCHTOB

IEUCTBUTEILHOCTH: aHaJmn3
pOOJIEMHBIX CUTYallUi;

e VHumuupoBaTh W TOAJEPKHUBATH
UCCIIEI0BATEIBCKYIO J1€ATEIbHOCTh
oOyJaromuxcst B pamKax
peanu3am MU
WHIUBUAYAIBHBIX M TPYIIOBBIX
HCCIIEIOBATEILCKUX MTPOCKTOB;

IIpuMeHsATh Ha YpOKE MHTEPAKTUBHBIC
(hopmbl pabOTHI COOYJAIOTITUMUCS:
yueOHbIe JUCKYCCHH, BUKTOPUHBI,
HACTOJIBHBIEC UTPHI, POJICBBIE HTPHI,
y4eOHbIe TPOEKTHI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34

21
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MHPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

Matemaruka: anreOpa v Hayajla MaTeMaTHYECKOTo aHanu3a, reomeTpus. ['eometpus, 10-11
knaccel/ Atanacsia JI.C., byry3oB B.®., Kagomnes C.b. u npyrue, AkipionepHoe 00IIeCTBO
«3marenscTBO «IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

INUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
https://www.yaklass.ru/
https://resh.edu.ru

http://ege.edu.ru

«I'eomerpus. Yriy0eHHBIH YPOBEHb)»

INOACHUTEJIbBHASA 3AIINCKA

['eomerpus sBIsieTCSI OJHUM M3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro oOmiero
o0pa3oBaHus, TaKk Kak 00ecrieuuBaeT BO3MOXKHOCTh U3yYECHHUS AUCLHUIUIMH €CTECTBEHHO-HAyYHOU
HalpaBIEHHOCTH M INPEIMETOB I'yMaHUTApHOro Iukiaa. IlockosbKy Joruyeckoe MbIIUICHHE,
dopMupyeMoe TpU H3YyYEHUH OOYYAIOIIUMUCS MOHSATHUMHBIX OCHOB T€OMETpUH, MPHU
JI0KAa3aTeNbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpHU pelieHuu
FEOMETPUUYECKHUX 3a/ad, YMEHHE BBIABUIaTb W OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPU PEIIEHUH 3a]lady €CTeCTBEHHO-HAYYHOIO ILIMKJIA, B YaCTHOCTH (PU3MUECKUX
3a1ad4.

[lens ocBoeHus mporpammbl yueOHOro kypca «l'eomerpus» Ha yriyOJ€HHOM YpOBHE —
pa3sBUTHE WHIUBHyalIbHBIX CIIOCOOHOCTEH OOy4aromMXCsl MpPU H3YYEHUH TEeOMETpUH, Kak
coCTaBJIAIOLIEH mNpeaMeTHO obOnactu «MaremaTnka W MHQOpPMATHKa» dYepe3 obecrneyeHue
BO3MOXXHOCTH MPHOOPETEHUSI U HUCHOJIb30BaHUS Oojiee INIyOOKHX T€OMETPHUYECKMX 3HAHUM U
JIeiCTBUH, CcHelU(PUUHBIX T€OMETPUH, U HEOOXOJUMBIX Ui YCHEIIHOTO MPO(EeCcCCHOHATBHOIO
00pa30BaHusl, CBA3aHHOIO C MCIOJIb30BaHUEM MaTEMaTHKH.

[TpropuTeTHBIMU 337a4aMH Kypca FeOMETpUHU Ha YriyOIEHHOM YpPOBHE, pacIIUPSIONIIMH
U YCHJIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacliupeHre NpPEICTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOHM KYJABTYpHl U

(dbopMUpOBaHNE OCO3HAHUS B3aMMOCBS3H T'€OMETPUH C OKPYKAIOIIUM MUPOM;
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(GopMHpOBaHHE MPEICTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIINX
MaTEMaTUYECKUX MOJENIAX, IIO3BOJISIIOIIMX ONMCHIBaTh W H3ydaTb pa3Hble  SBICHUS
OKpPYXKaloIllero MUpa, 3HaHUE MOHATUIHOrO amnmapata 1o pasaeny «CrepeoMeTpus» yueOHOTo
Kypca r€OMETpHH;

(dopMHpOBaHNE YMEHMSI BJIaIeTh OCHOBHBIMU HOHATUSMH O NPOCTPAHCTBEHHBIX (PUTypax U
UX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (GOpMyl M yMEHHE WX IMPHUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHHUS 3a/ay;

(dopMHpOBaHHE YMEHHUsS PpAcIO3HAaBaTh Ha YEpTEXax, MOAEISIX U B PEATbHOM MHpe
MHOT'OTPaHHMKY U TeJia BPALICHUsI, KOHCTPYUPOBATh T€OMETPUYECKUE MOJEIIN;

¢dopmupoBanue OHUMaHUS BO3MOXXHOCTH aKCHOMaTUUYECKOT O IIOCTPOEHHUS
MaTeMaTUYeCKUX TEeOpHuil, OopMHUpOBaHME NOHMMAHHUS POJU AKCUOMATUKU IPU IPOBEIECHUU
pacCyXIEHUM;

dopMHpoBaHHE YMEHUsS BIAZETh METOJAMM J0Ka3aTelIbCTB M aJIrOPUTMOB pELICHHUS,
YMEHMSI MX NPUMEHATh, I[POBOJUTH JIOKA3aTEJIbHBIE PACCY)KIEHUS B XOAE pEIICHUs
CTEPEOMETPUYECKUX 337a4 M 3aJad C NPAKTUYECKUM COJepKaHueM, (OpMHpPOBaHUE
OpEeICTaBICHUs O HEeOOXOAMMOCTH JI0Ka3aTeIbCTB IpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM AKCUOMATUKHU B ITPOBEECHUM I€yKTUBHBIX PACCYKICHU;

pa3BUTHE U COBEPUICHCTBOBAHWE HWHTEIICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH
oOy4aromuxcs, IMO03HAaBAaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHUM, KPUTUYHOCTH
MBIILUIEHHS], UHTEPECA K N3YYEHHUIO T€OMETPUH;

¢dopmupoBaHne (DYHKIIMOHAIBHOW TIPaMOTHOCTH, PpEJIEBAaHTHOM TI'€OMETpUU: YMEHUs
pacno3HaBaTh MPOSIBICHUS TE€OMETPUYECKMX IOHSTUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
pEeaIbHBIX JKU3HEHHBIX CUTYalMsIX U MPH U3YUYEHUU JPYTUX y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEPHOCTEW, MOJAEIUPOBAHUSA pEAIbHBIX CHUTYyalUil, HCCIEI0BaHUS
IIOCTPOEHHBIX MOJIEJIEH, NHTEPIPETALIMY [TOJIyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMH COJIEpKaTENbHBIMU JIMHUAMHU yueOHOTOo Kypca «I'eomeTpus» B 10—11 knmaccax
apisatoTes: «lIpsiMble M MIIOCKOCTH B MPOCTpaHCTBE», «MHOrorpaHHukm», «Tena BparieHus»,
«BekTopbl U KOOPAMHATHI B IPOCTPAHCTBEY, «/|BUIKEHNUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TtpeboBaHME «yMEThb ONEPUPOBATH MOHATHIMUY,
peeBaHTHBIMHU T€OMETPHUH Ha yriyOn€éHHOM ypoBHE 00yueHus B 10—11 kmaccax, OTHOCUTCS KO
BCEM COJEpXaTelbHbIM JHHUSIM y4yeOHOro Kypca, a (OpMUPOBAHUE JIOTUYECKUX YMEHUM
pacripeniesiieTcsi He TOJBKO M0 COJEpXaTelbHbIM JIMHUSAM, HO W MO TrojaM OOydYeHHs.
Conepxxanne  00pa3oBaHHUS, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yjibTaTaM  OCBOEHUS

®enepanibHON pabouel MporpaMMsbl, pacrpene’a€éHHbIM M0 ToAaM 00y4YeHUs, CTPYKTYpPHUPOBAHO
23



TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHLHUIUAILHBIM BOIpOcaM oOydaromuecs
oOpamanich HEOJHOKPAaTHO. DTO IMO3BOJSIET OPraHU30BaTh OBJIAJICHUE TEOMETPUUCCKUMU
MOHITHSIMA W HABBIKAMHU TIOCJTIEIOBATEIIBHO M TOCTYIATENbHO, C COOJIIOJICHUEM MPUHIIUIIA
IIPEEeMCTBEHHOCTH, a HOBbIE 3HAHHUA BKIIOYaTh B OOILIYI0 CHUCTEMY T'€OMETPUUYECKUX
MpEeJICTaBICHUI 00yJarouxcs, paciupss u yrayosss e€, odpa3ys MpoyHble MHOXKECTBEHHbIE
CBSI3H.

[Tepexo kK U3YYCHHUIO TE€OMETPUH HA YTIyOJIEHHOM YPOBHE MMO3BOJISICT:

co3marh ycioBus ana  auddepeHnanuu  00y4eHHs, TOCTPOCHHUS HWHAWBUYaTIbHBIX
o0pa3oBaTeNbHbIX NIporpammMm, O0OecrneyuTh yriayOn€HHOE M3yYeHHUE TEOMETPUHM  Kak
COCTaBISIONIEH yaeOHOTO IpeameTa «MareMaTukay;

MOJITOTOBUTH OOYYArOMMXCsA K MPOJODKCHHIO M3YYCHHS MATEMaTHKH ¢ y4ETOM BEIOOpA
Oynymeil npodeccuu, odecrieunBas MPEeMCTBEHHOCTh MEXKIY OOIIMM U MPOECCHOHATHHBIM
o0OpaszoBaHHEM.

Ha usyuenue yueOHoro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe orBoguTcs 204
yaca: B 10 kitacce — 102 gaca (3 gaca B Henento), B 11 kiacce — 102 ygaca (3 yaca B Heeno).

COJAEPKAHUE OBYYEHUSA

10 KJIACC

[IpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIC TIOHATHS cTepeoMeTpur. Touka, mpsiMasi, TII0CKOCTh, MPOCTpaHCTBO. [ToHsATHE
00 aKCHOMAaTHYECKOM MOCTPOSHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH U CIIEJCTBUS U3 HUX.

B3anmHoe pacnonokeHue MpsMBbIX B MPOCTPAHCTBE: MepeceKaroniuecs, napaienbHble 1
CKpeIHBaroIInecs npsmbie. [Ipu3HaKu CKPEIUBAIOIINXCS IPSIMBIX. [[apaieIbHOCTh IPSIMBIX U
TUIOCKOCTEH B TPOCTPAHCTBE: TapauieibHBIC MPSIMBbIE B MPOCTPAHCTBE, MapaUICTLHOCTh TPEX
OpsIMBIX, TapajUIeNbHOCTh TOpsIMOM M miockocTu. [lapamnensHoe W IEHTpaidbHOE
MpPOeKTUpOBaHue, n300paxxkenue ¢puryp. OCHOBHBIE CBOICTBA MapalljIeIbHOIO MPOEKTHPOBAHUS.
N3o0paxenue Guryp B mapajuiebHOW MPOSKIUU. YTIIBI ¢ COHAINIPABICHHBIMH CTOPOHAMHM, YTOJI
MEXJy TPSIMBIMU B MPOCTpaHCTBE. [lapaiebHOCTh TIOCKOCTEH: MapauiebHbIe IIOCKOCTH,
CBOICTBa MapaiedbHBIX TUIOCKOCTeH. [IpocTeiime mpocTpaHCcTBEHHBIE (PUTYPHI HAa TUIOCKOCTH:
TETpad/p, NapajuieJenuIe ], TOCTPOSHUE CEUSHHH.

[TeprieHIUKYIAPHOCTE  TPSIMOM W IUIOCKOCTH:  TIEPICHAWKYJISPHBIE TPSIMBIE B
MPOCTPAHCTBE, TMpPSAMBbIC TApaUICTbHBIC ¥ TEPICHIUKYISIPHbIE K IUIOCKOCTH, TPU3HAK
NEPIeHIUKYIAPHOCTH TPSIMONH M TUIOCKOCTH, TeOopeMa O TPpSAMON MepHeHAUKYISIPHOI
I0cKocTH. OpTOroHaIbHOE MPOEKTUpOBaHUE. [lepneHAuKyasp W HAKIOHHBIE: PAaCCTOSHUE OT

TOYKH OO0 IJIIOCKOCTH, paCCTOAHUC OT HpﬂMOI\/’I J0 INIOCKOCTH, MMPOCKIHA (le"ypI)I Ha IMJIOCKOCTb.
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[TeprieHAMKYASIPHOCTD MJIOCKOCTEH: MPU3HAK MEPIEHAUKYIIPHOCTU ABYX IUIOCKOoCcTeR. Teopema
0 TPEX NEPIECHAUKYIIApaXx.

VYTrabl B IPOCTPAHCTBE: YIOJ MEKY MPSMON U TIIIOCKOCTBIO, IBYTPAHHBIN YT OJI, TUHEWHBIN
yroa JBYIpPaHHOrO yria. TpéXrpaHHblii W MHOrorpasHsble yribl. CBOWCTBa IJIOCKHUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKMX M JBYIPAaHHBIX YIJIOB TPEXTPAaHHOrO yria. Teopemsl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHororpaHHuKu

Bunbl MHOTOrpaHHHMKOB, pa3BEPTKa MHororpaHHuka. [Ipum3ma: n-yronpHas mnpusma,
npsiMasi 1 HAaKJIOHHAs MPU3MbI, OOKOBas M IOJIHAS MOBEPXHOCTH npusMebl. [lapamnenenunen,
IPSAMOYTOJIBHBIA TMapajulelIeNdIe]l W ero coWcrBa. Kpargailluwe nyTH Ha IIOBEPXHOCTH
MHOTOTrpaHHuKa. Teopema Oinepa. [IpocrpanctBeHHas teopema Iludaropa. IMupammma: n-
yroyibHas MUpaMuja, IpaBuibHas U yced€HHas nupaMuasl. CBoiicTBa pé6ep U OOKOBBIX IrpaHen
NpaBUIbHON nupamubl. [IpaBuiibHbIE MHOTOTpaHHUKH: IMpaBUIIbHAs NpHU3Ma M IpaBUIIbHAs
NUpaMuJia, IpaBUiIbHASL TPEYTOJIbHAS MUPAaMUJIa U IPABUIbHBIN TeTpasap, kyO. [IpeacraBnenue
O MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa3Ip, NOAEKASAP U HKOCAIP.

Brruncnenue 31eMeHTOB MHOTOTPaHHHUKOB: pEOpa, nuaroHanu, yrisl. [lmomans 60koBoi
MOBEPXHOCTH U IOJIHOM IOBEPXHOCTU MPSMOM NPHU3MBbI, IUIONIaJb OCHOBAaHWM, Teopema O
OOKOBOI TMOBEPXHOCTH TPsAMOM mpu3mbl. [lnomaas OOKOBOW MOBEPXHOCTH M TMOBEPXHOCTH
IIPaBUIILHOM IMPAMMJIBI, TEOPEMA O ILIOIIANA YCEUEHHON MMPAMHUIBI.

CummeTpusi B MPOCTPAHCTBE. IDJIEMEHThl CHMMETPUU TMPABUIBHBIX MHOTOTPAaHHUKOB.
CummeTpuss B NpaBUIBHOM MHOTOTPAaHHUKE: CHUMMETpUS Mapajulesienuneaa, CUMMETPUs
MPaBUJIBHBIX MTPU3M, CHMMETPHUS MPABWILHON MTUPAMUJIBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBON BEKTOP, JJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPbI
KOJUIMHEAPHBIC, COHANPABJIECHHBIE U NPOTHUBOIOJIOKHO HANPABJIEHHBIE BEKTOPBI. PaBeHCTBO
BEKTOpPOB. [I€HCTBHsI C BEKTOPAaMH: CIIOKEHUE W BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, yMHOXXEHHME BeKTopa Ha uucio. CBolicTBa cloKeHHS BeKTopoB. (BolicTBa
YMHOXEHHS BeKTopa Ha uucio. [lonarue kommiaHapHbie BeKTOphl. [IpU3Hak KoMIIaHapHOCTH
TpéX BekTopoB. [IpaBwiio napamnenenunena. Teopema O pasiloKEHUM BEKTOpa IO TPEM
HEKOMIUTaHApHbIM  BekTOopaM. [IpsmoyronpHass cucTtemMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopnunarsl Bekropa. CBsi3pb MeXAy KOOpAMHATAMH BEKTOpPA M KOOpPAMHATAMHU TOYEK. YTOJI
Mexy BekTopamu. CKaJsipHOE MPOU3BEIEHUE BEKTOPOB.

11 KUIIACC
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Tesa BpameHus

[ToHATHS: UMIMHAPUYECKAas IOBEPXHOCTh, KOHUYECKAsh IOBEPXHOCTh, CQepuueckas
MOBEPXHOCTh, OOpa3yriue moBepxHocTed. Tena BpaleHws: MUJIWHAP, KOHYC, YCEYEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas IIOCKOCTh K
cdepe. M300paxxkeHue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka muinuHapa u konyca. Cummerpus
cdepsl U mapa.

O6bém. OcHoBHBIE cBoOiicTBa 00BbEMOB Ten. Teopema 00 00BEME MPAMOYTrOIBLHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, WIUHIPA,
nupamuibl 1 KoHyca. O0bEM 1mapa ¥ apoBOro CErMeHTa.

KomOuHanmu Ten BpalieHuss ¥ MHOTOTpaHHHMKOB. lIpu3Mma, BnMcaHHas B IHJIMHJD,
onucaHHas okojo mwimHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl I10CKOCThI0. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOTI'O OKOJIO cepsl, cepsl, BIMCAHHON B
MHOTI'OI'PaHHMK WJIM TEJIO BpAILlEHHS.

[Tnomanpr MOBEPXHOCTH IMJIMHIAPA, KOHYca, Iuomanb cepsl u e€ vacreit. [logobue B
npoctpancTtBe. OTHomeHue OOBEMOB, IUIOIIAZEH MOBEPXHOCTEH MOMOOHBIX  (uryp.
[TpeoOpa3oBanue nonodus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHnne cedeHWH MHOTOTPAHHUKOB W TN BpAIICHHUSA: CEUCHHS IMIJIMHAPA
(mapaymienbHO M TMEPIEeHIUKYISIPHO OCH), CEYCHHS KOHyca (mapajjiesibHble OCHOBAaHHUIO M
POXOJAILINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHMH: METOJ CIIEJOB,
METO/1 BHYTPEHHETO IPOEKTUPOBAHUS, METO/]] IIEPEHOCA CEKYILEH MI0CKOCTH.

BeKkTopbl M KOOPIAMHATHI B IPOCTPAHCTBE

Bekrops! B ipoctpancTBe. Onepanuu Hajl BEKTOpaMu. BeKTopHOEe yMHOKEHHE BEKTOPOB.
CpoiicTBa BeKTOpHOro yMHOXeHMs. lIpsMoyronbHas cucTeMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopiuHaTHO-BEKTOPHBIM MeTON MpH
pEIIeHNH TeOMETPUIECKUX 3a/1a.

JIBHKEeHHS B MPOCTPAHCTBE

JBmwxenust mpoctpaHcTtBa. OtoOpaxenus. JIBrkeHHsT W paBeHCTBO ¢uryp. OOuue
CBOWCTBA JABIKEHHH. BHIBI NBUKEHUH: NapayieNbHBIA MEPEeHOC, LEHTpPaJbHAs CUMMETpPHUS,
3epKajbHasi CHMMETpUs, IIOBOPOT BOKPYT npsiMoil. [IpeobpazoBanus nogodus. [psmas u chepa
Ditnepa.

INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHMSA YYEBHOI'O KYPCA
«EOMETPUSI» (YIAYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHETO OBIIETO

OBPA3OBAHUA
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JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xxnanckoe BoCIMTAHHE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3ULIMM  OOydarollerocs Kak akKTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro OOIIECTBA, MPEACTABICHUE O MAaTEMaTHMUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS DPA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aWMOJEHWCTBOBATH C COLIMANBHBIMU HWHCTUTYTaMHU B
COOTBETCTBUU C UX PYHKIUSIMHU U Ha3HAYCHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(OpMUPOBAHHOCTh POCCUMCKON I'pa)/1aHCKON MIEHTUYHOCTH, YBAKEHUSI K MPOILJIOMY U
HACTOALIEMY POCCHUICKON MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTUKEHHSIM POCCUHUCKUX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4YeCKOW IIKOJIbI, HMCIOJIb30BAHUE 3TUX JOCTHKEHUH B
JIpYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  POCCHUHCKOTO  Hapoaa, chHOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHHUEM
JOCTHKEHUI HAyKH U JAESITEIbHOCTHbIO YYEHOIO, OCO3HAHWE JIMYHOTO BKJIaJa B IOCTPOCHHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTHYECKOEe BOCTIMTAHME:

ACTETUYECKOE  OTHOIIEHHWE K  MHPY, BKJIIOYas  OCTETUKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJad, pEeUIeHWH, pacCyXIeHuH, BOCIPUUMYHUBOCTh K
MaTeMaTUYeCKUM acleKTaM pa3InYHbIX BHI0B UCKYCCTBA;

5) ¢pusuveckoe BocnuTaHue:

c(OpMUPOBAHHOCTh YMEHHS IPUMEHATh MaTeMaTUYECKUE 3HAHUS B HHTEpEcax 3[0POBOTO
u 0e3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370pPOBBIO (310pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHITUN U OT/AbIXA, peryyisgpHas (u3nueckas aKTUBHOCTB),
¢u3nUecKoe COBEpIICHCTBOBAHUE MPH 3aHIATUSAX CHOPTHUBHO-03JOPOBUTEIBHOM J€SITEIbHOCTHIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTb K TPYAY, OCO3HAHHE LIEHHOCTU TPYIOJIO0Us, HHTEpEC K pa3IudHbIM chepam
npohecCHOHANBHOM AESITeTbHOCTH, CBSI3aHHBIM C MaT€MaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymield mnpodeccud M peanu30BbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4ecKoMy o0Opa3oBaHUIO U

CaMOO6p330BaHI/IIO Ha MPOTSIKCHUU BCEH KHN3HH, TOTOBHOCTb K AKTUBHOMY YYaCTHIO B PCUHICHUHA
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MPaKTUYECKHX 3aJ1a4 MaTEMaTHYECKON HAIIPABICHHOCTH;

7) 3K0JI0THYEeCKO€e BOCTIUTAHHUE:

C(bOpMI/IpOBaHHOCTb BKOHOFHHCCKOﬁ Ky.HbTypBI, IIOHNUMAHUC BJIUSHUA COLIHUAJIBHO-
SKOHOMHYECKHMX IIPOIIECCOB HA COCTOSHUE IPUPOTHONM M COIMAIBHOM Cpeibl, OCO3HAHUE
ro0aMbHOTO  XapakTepa  JKOJIOTHYECKHUX  MPOOJieM, OpHUEHTalMsT Ha  NPUMEHEHHE
MaTEeMATHYECKUX 3HAHUN ISl pelIeHUs 3a7ad B 00JacTH OKPYKAIOMIEH Cpelbl, MIIaHUPOBAaHUE
IIOCTYIIKOB Y OLICHKU UX BO3MOKHBIX IIOCIIEICTBUN JUIsl OKPYXKAIOLIEH CPEIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pasBUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH, NOHUMAHHE MAaTEMaTWYeCKOW HayKH Kak cQepsl
I-ICJIOBGLIGCKOI\/JI JACATCIIbHOCTH, 3TAIIOB eé pa3131/1T1/1;1 1 3HAYNMOCTHU IJIA paSBI/ITI/Iﬂ OUBUWJIN3allUU,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MAaTEMaTUYECKOU KyIbTYpPOU KaK CPEeICTBOM MO3HAHUS MHPA,

TOTOBHOCTH OCYLICCTBJIATH MMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbBHOCTh UHAUBUAYAJIIbHO U

B IpYIIIIE.

METAINPEAMETHBIE PE3YJIbTATBI

ITo3naBaTebHBIE YHHBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHA:

BBISBIISATh W XapaKTepU30BaTh CYIIECTBEHHbIE NPU3HAKM MaTeMaTUYeCKHX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY TMOHATUAMHU, (OpPMyIUpOBaTH ONpEAEICHUS MOHATHH,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKALMK, OCHOBAHUA JUIsi 00O0OLIeHUs u
CpaBHEHUs1, KPUTEPUU ITPOBOJMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIMPOBATH M NPEoOpPa3OBBIBATH CYKICHUSA: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €TMHIUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBJISITH MaTeMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M NPOTHBOpeYHs B (haKTax,
JaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHUSX, MpeajaraTb KpPUTEpUU IS BBISABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUL;

JlenaTh BBIBOJABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKM, NEAYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIIO4YECHNAN, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOJAMTH CAMOCTOSITENILHO JI0Ka3aTelIbCTBA MAaTEMAaTUUYECKUX YTBEPKJIECHUU (MIpsMbIEe U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTAIlMIO, MPHUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KICHHSI U BBIBOJIBI;

BbIOMpaTh cHocob pemieHUs y4dyeOHOW 3ajauu  (CpaBHMBAaTh HECKOJIBKO BapUaHTOB
28



pemieHusi, BbIOMpaTh HauOoliee MOAXOMANIMM € Y4ETOM CaMOCTOSTEIBHO BBIJEIEHHBIX
KPUTEPUEB).

Ba3oBble nccienoBarejbckne 1eiCTBUSA:

HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEN0BATEILCKUNA MHCTPYMEHT MO3HaHUs, (POPMYIUPOBAThH
BONPOCH], (UKCHpYIOIIHE MPOTUBOpEUYHE, MpoljeMy, yCTaHAaBIMBaTh HCKOMOE U JaHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIIHI0, MHEHHE;

IPOBOAMTH  CAMOCTOSITEJIBHO  CIUIAHUPOBAHHBIM  AKCIIEPUMEHT, HCCIIEJOBAHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTUYeCKOTo OObEeKTa, SBJICHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEH MEXIy 00BbEKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (POPMYJIMPOBATH 00OOIIEHHSI M BBHIBOJBI MO pe3yJabTaTaM MpPOBEAEHHOTO
HAOJII0JIEHUS, UCCIIEI0BAaHUS, OLIECHUBATh JOCTOBEPHOCTh MOIYYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U
000011IeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undpopmanmeii:

BBISIBJIATH Je(UIUTH HHGOPMAIUH, TaHHBIX, HEOOXOAUMBIX JI OTBETAa Ha BOIIPOC U IS
pelleHus 3a1a4H;

BBIOMpaTh MHQPOpPMAIMIO W3 HWCTOYHUKOB  PA3IMYHBIX  THIIOB, AaHAJIM3UPOBATD,
CHCTEMATH3MpPOBATh W HWHTEPIPETUPOBATh HMHOOPMAIMIO pA3IUYHBIX BUAOB U (HopMm
IIPEJICTaBIICHHUS],

CTPYKTYpUpOBaTh  MH(pOpMAIMIO, TNPEACTaBIATH € B pasauuHbIX  (opmax,
WUTIOCTPUPOBATh TpapUuecKH;

OLICHMBAaTh HAAE&XKHOCTh MHQOpPMAIMM IO CAMOCTOATENbHO CHOPMYIUPOBAHHBIM

KPUTEPHSIM.

KoMMyHuKAaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TelCTBHUS

Oo0menue:

BOCTIIPUHUMATh U (HOPMYIHUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU M IEISIMH
oOIIeHus], SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOKO TOYKY 3PEHHUS B YCTHBIX WM MHUCHhMEHHBIX
TCKCTaX, JAaBaTb IIOSACHCHUSA IIO XO)Iy pemeHI/m 3a1a4u, KOMMeHTI/IpOBaTI) HOJ'Iy‘IGHHI:Iﬁ
pe3yJIbTarT;

B X0Jie¢ OOCYXIEHHUsl 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIAeMOW TEMBI, MPOOIEMBI,
peliaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAIICJICHHBIE HA MOWCK PEIICHHs, COMOCTaBISITh CBOU

CYXKACHUA C CYXICHUAMH OPYIrUX YJYaCTHUKOB AHAJIOra, O6H3py>KI/IBaTI) pasinuue U CXO0ACTBO
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MIO3HIINH, B KOPPEKTHOU popme HOpMyTHUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NpEACTaBJIATL PE3YJIbTaTbl PCHICHUA 3aJdadd, SKCIICPUMCHTA, HCCICAOBAaHHA, IIPOCKTA,
CaMOCTOATECIIBHO BBI6I/IpaTB (bOpMaT BBICTYIIJICHUA C y‘léTOM 3aa4 IMpe3CHTauuu U

0COOCHHOCTEHN ayAUTOPHH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranusanus:

COCTaBJIATh IUIaH, AJTOPUTM pELICHUs 3aJjaud, BBIOMpATh CIIOCOO peleHHs ¢ y4EToM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBAThH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb, SMOLHOHAJIbHBIH MHTEJJIEKT:

BJIaJICTh HAaBbIKAMU IIO3HABATEJILHOM Pe(PIECKCHM KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUHA
U MBICIUTENBHBIX IPOLIECCOB, HX Ppe3yJdbTaToB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U pe3yiIbTaTa PEeIIeHNs MaTeMaTUUECKOH 3aauu;

IpEeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTH IpPH DPELIEHUM 3aJauyd, BHOCUTh
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, JaHHbBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEIU U YCIOBUSAM, OOBSACHATh MPUUUHBI JOCTUKECHUSI
WIM HENOCTH)KEHUS pEe3yJbTaTOB JAESTEIbHOCTH, HAaxXOJIUTh OIIMOKY, JaBaTb OLEHKY
npUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITEIBHOCTD:

MOHMMATh M HCIOJIb30BAaTh MPEUMYILECTBA KOMAHIHOW U MHIUBUAYaIbHONH pabOThHI MpH
pelieHnn ydeOHBIX 3aJay, NPUHUMATh I€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHu3alMI0 COBMECTHON paloOThl, paclpenensiTh BHJIbI paboT, JOrOBapHBaThCs, 00CYXKAATh
npoliecc 1 pe3yabTaT padoThl, 0000IaTh MHEHHUS HECKOJIBKUX JIHOACH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00CyXIeHUsS, OOMEH MHEHHH, «MO3rOBbIE
LITYPMbI» WU HHBIE), BBIIOJHATH CBOI 4acTh pabOThl U KOOPAMHUPOBATH CBOM JEWUCTBUS C
JPYTUMH 4JIEHAaMH KOMaHJbl, OLIEHMBATh KAayeCTBO CBOET0 BKJIaga B OOLIMI MPOAYKT IO

KPUTEPHSIM, CHOPMYIHPOBAHHBIM YHaCTHUKAMH B3aUMOJCHCTBUS.

HPEAMETHBIE PE3YJIbTATHI

K xonmy 10 ky1acca o0yyaromuicss HAyYUuTCS:
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® CBOOOJTHO ONEpUpPOBATh OCHOBHBIMH HOHATHUSMH CTEPEOMETPUH IMPU PEIICHUH 3a7ad U
IIPOBEJCHUHY MATEMaTHYECKUX PACCYKICHUMN;

® [IPUMEHATH AKCUOMBI CTEPEOMETPUH U CIEACTBUSA U3 HUX IPU PELICHUU F€OMETPUYECKUX
3az1ady;

® K1acCU(UIMPOBATh B3aUMHOE PACIIOJIOKEHUE IMPSIMBIX B IPOCTPAHCTBE, MJIOCKOCTEN B
IIPOCTPAHCTBE, IPAMBIX U INIOCKOCTEHN B IPOCTPAHCTBE;

® CBOOOJIHO ONEpUpPOBaTh NOHATUSAMM, CBSI3aHHBIMM C YIVIAMU B IIPOCTPAHCTBE: MEXKAY
IIPSAMBIMH B IIPOCTPAHCTBE, MEXAY MPSMOM U IUIOCKOCTHIO;

® CBOOOJTHO OIIEPUPOBATh MOHATUAMH, CBSI3aHHBIMU C MHOTOTPAaHHUKAMU;

® CBOOOJIHO pacro3HaBaThb OCHOBHBIE BHJbl MHOTOIPDAaHHMKOB (IIpU3Ma, MUPaMUAA,
HOpSMOYTOJIbHBIN Mapasienenunes, Kyo);

e K1acCU(UIMPOBATE MHOTOTPAaHHUKHU, BBIOMpAsi OCHOBAaHUSA JUIsl KilacCU(UKaLuy;

® CBOOOJITHO ONEpUPOBaTh MOHATUSAMH, CBSI3aHHBIMH C CEYEHMEM MHOTOTPAaHHUKOB
IIJIOCKOCTBIO;

® BBINOJIHATH NapajljielIbHOE, LIEHTPAIbHOE U OPTOrOHAIBHOE MPOEKTUpPOBaHUE (UTYp Ha
IUIOCKOCTb, BBIOJIHATH N300paXkeHUs (PUryp Ha MIOCKOCTH;

® CTPOUTh CEYEHHUS MHOTOI'PDAaHHHKOB Pa3JIMYHBIMM METOIAMH, BBIIOJHATH (BBIHOCHBIE)
IUTOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUTYp: BUJ CBEPXY, COOKY, CHHU3Y;

® BBIYHCIATh  IUIOMIAAM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (MpH3Ma, MHpaMuia),
FEOMETPUUECKUX TeJl C MPUMEHEHHEM (OopMYyIT;

® CBOOOJTHO OMNEpUpOBaTh TMOHATHAMU: CHUMMETpPUS B IPOCTPAHCTBE, ILEHTP, OChb U
IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (UTYPBI;

® CBOOOJIHO OINEPHUPOBATH MOHSATHSIMU, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOpJAWHATaM B
IIPOCTPAHCTBE;

® BELITNIOJIHATH JACUCTBUSA HaJ BEKTOPAMU;

e pelllaTh 3aJayd Ha JOKAa3aTelIbCTBO MAaTEMaTUYECKUX OTHOUICHUH M HaXOXKIEHUE
T€OMETPUYECKUX BEJIIMYMH, IPUMEHSSI N3BECTHBIE METObI IIPY PELICHUN MAaTEMaTUYECKHUX 3a7a4
MOBBIIIEHHOTO U BBICOKOTI'O YPOBHSI CJIO)KHOCTH;

® I[PUMEHATh MPOCTEUIINE MPOTrPaMMHBIE CPEJICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI MIPH PELICHUHN CTEPEOMETPUUECKUX 3a/1aY;

® U3BJIEKaTh, MPe0OPa30BBIBATh U MHTEPIPETUPOBATh HH(OPMALIUIO O MPOCTPAHCTBEHHBIX

reoMeTpruuecKux (purypax, npercTaBleHHYIO Ha YepTeKaxX U pUCYHKaX;
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® IPUMEHSTH MOJyYCHHBIC 3HAHUS HA NMPAKTUKE: CPaBHUBATh U aHAJIM3UPOBATHh pealibHbIC
CUTyalluH, NPUMEHATh M3Y4YECHHBbIE MOHATHS B IPOLIECCE IMOMCKA PELICHHs MaTeMaTHYeCKU
chopMyITMpPOBaHHONW MPOOIEMbI, MOAEITHPOBATH pPEAIbHbIE CHTYyallMd Ha S3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJEIU C MCIOJIb30BAHUEM TI'€OMETPUUYECKUX IOHATUN U TEOpEM,
anmnapara ajireOpbl, pelaTh IPaKTUYECKUE 337a4H, CBA3aHHBIE C HAXOXKAEHUEM IeOMETPUYECKUX
BEJIMYMH;

® IMETh MPEACTaBIECHUS 00 OCHOBHBIX ATAIlaX Pa3BUTUSA I'€OMETPUU KaK COCTABHOM 4acTH
(byHaaMeHTa pa3BUTHS TEXHOJIOTUH.

K konny 11 kiacca o0yyaromuiicss Hay4uTcs:

® CBOOOJIHO ONEpUpPOBaTh MOHATHSMHU, CBA3AHHBIMU C LMJIMHIPUYECKOH, KOHWYECKOH U
cepruvecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI TTOTYYEHUS;

® OIIEpPUPOBATh NOHATHAMM, CBA3aHHBIMU C TE€JaMU BPALICHUSA: LMIMHIPOM, KOHYCOM,
chepoil u mapowm;

® pacIio3HaBaTh Teja BpalleHus (LMIUHAP, KOHYC, cepa U map) U 0OBACHATH CIIOCOOBI
IIOJIyYEHUS TeJl BpallleHus;

e KJ1acCU(UIIMPOBATH B3aUMHOE PACIIONIOKeHUE chephl U MII0CKOCTH;

® BHIYKCIIATh BEJIMYMHBl 3JIEMEHTOB MHOTOIPAaHHMKOB W Tell BpalleHUs, OOBbEMBI U
IUIOLIa I TOBEPXHOCTEH MHOIOIPAaHHUKOB M TeJl BpallleHUs, TIE€OMETPUYECKHX Tel C
npuMeHeHueM Gpopmyi;

® cBOOO/IHO ONEepUpOBaTh MOHATUSMH, CBSI3AHHBIMU C KOMOWHAIMSMU Te€Jl BpallleHUs U
MHOT'OI'PaHHMKOB: MHOTOTPAHHUK, BIIMCAHHBIM B cdepy M ONMHCAHHBIA OKoJIO cdepsl, chepa,
BIIMCAHHAsl B MHOTOTPaHHUK WJIM TEJIO BPAILLCHHUS;

® BBIYHCIIATh COOTHOLICHHUS MEXAY IUIOMAASMU MOBEPXHOCTEH M 00BbEMaMU MOJTOOHBIX
TE,

e 1300paXkaTh U3ydyaemble (UTYpHI, BBINOIHATH (BBIHOCHBIE) IIJIOCKUE YEPTEXU U3
PHCYHKOB MpPOCTBIX OOBEMHBIX (QUIYyp: BUA CBEpXy, COOKYy, CHHU3Y, CTPOUTb CEUEHHs Tel
BpallleHUs;

e I3BJIEKaTh, MHTEPIIPETUPOBATh U MPEOOPa30BBIBATH MH(OPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKux GUrypax, NpeAcTaBIEHHYIO Ha YepTekaxX U pUCYHKaX;

® cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

® BBINIOJTHATH ONEpaluy HaJl BEKTOPaMH;

® 3a/1aBaTh IIJIOCKOCTh YPABHCHUEM B ,Z[CKapTOBOI\/'I CUCTCMC KOOPAWHAT,
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e pelIaTh TIEOMETPUYECKHE 3aJaud Ha BBIYMCIEHUE YIJIOB MEXAY NpPSIMBIMH H
IUIOCKOCTSIMH, BBIYHCICHHE PACCTOSIHUM OT TOYKM N0 IUIOCKOCTH, B LIEJIOM, HA IPUMEHEHUE
BEKTOPHO-KOOPJAMHATHOI'O METO/IA IIPU PELLICHUH;

® CBOOOJIHO OIIEPUPOBATh MOHATUAMH, CBSI3aHHBIMU C JIBUKEHHUEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA JIBIKCHUIA,

® BBINIOJIHATh M300pa)K€HHWsT MHOTOTPAHHUKOB M TeJI BpPALIEHUsA IPH MapajuleIbHOM
[IEPEHOCE, LICHTPAJIBHON CUMMETPUH, 3€PKAJIBHOM CUMMETPHUH, IIPU IIOBOPOTE BOKPYT INPSMOMH,
npeoOpa3oBaHus MOI00US;

® CTPOUTH CEYEHUS] MHOIOIPAHHUKOB U TEJI BPAIllEHUs: CEYEHUs LUIMHIpa (TapajIesIbHO U
HNEPHIEHINKYJIIPHO OCH), CEYEHUsl KOHyca (MapajuleibHble OCHOBAHMIO M IPOXOASIIUE 4Yepe3
BEpIIMHY), CEUEHHs 11apa;

® JICTIOJIb30BaTh METOJBl IIOCTPOCHMSI CEUEHUH: METOJ CIIEJOB, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJ] IIEPEHOCA CEKYLIEH MIIOCKOCTH;

® JI0Ka3bIBaTh FEOMETPUYECKUE YTBEPKICHHUS;

® IPUMEHATh TIEOMETPUYECKHe (aKThl JJIs pEIICHUs CTEPEOMETPUUECKUX 3ajad,
IIPEII0JIAratoIUX HECKOJIBKO IIAroB PEIICHHUs, €CIM YCIOBHs IMPUMEHEHUS 3a/laHbl B IBHOM U
HESIBHOU (opme;

e pelIaTh 3aJa4d Ha JOKa3aTeJbCTBO MAaTEMaTHYECKMX OTHOLIEHUH U HaxOXKICHHE
F€OMETPUYECKHUX BEJINYUH;

® IPUMEHATH IIPOIPaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPH
pELIEHNN CTEPEOMETPUYECKUX 3a/1a4;

® IPUMEHATH [TOJIyYE€HHBIE 3HaHUS Ha MPAKTUKE: CPABHUBATh, AaHAJIM3UPOBAThH U OLICHUBATH
peanbHble CUTYalluH, IPUMEHATh MU3yYEHHBIE TIOHATHUS, TEOPEMBI, CBOMCTBA B IIPOLIECCE MTOUCKA
pelIeHNs MaTeMaTH4YeCKH CPOpPMYIUPOBAHHON MPOOIEMBbI, MOJIEIUPOBATh peajbHbIe CUTYyallUU
Ha SA3BIKE T€OMETPUU, UCCIIEN0BATh IOCTPOCHHBIE MOJEIH C UCIOJb30BAHUEM I€OMETPUUYECKUX
NOHATUI M TeopeM, ammaparta anreOphl, pemarbh MPaKTHUECKUEe 3a/Jadyd, CBS3aHHBIE C
HAaXO0KJICHUEM N€OMETPUYECKHUX BEJINYUH;

® IMETh MPE/ICTaBICHUS 00 OCHOBHBIX ATalaxX Pa3BUTUS '€OMETPUU KaK COCTaBHOM 4acTH

dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NMPOrpamMMbl

KoaunuecTBO 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

JlesiTeIbHOCTD YUUTeJIsl €
y4yeToM padoueil nporpaMmbl
BOCIIMTAHUS

BBenenue B ctepeoMeTpuio

23

https://resh.edu.ru/

e VYcraHaBIMBaTh
JIOBEPUTEIIbHBIE OTHOIICHHUS
MEXIY YUUTEIEM u
0o0yJarommMucs,
CHOCOOCTBYIOUINX MO3UTUBHOMY
BOCTIPUSTHUIO YUAIIUMHCS
TpeOOBaHUI HIIPOCHO YUHUTEIS,

e lcnonb30BaTh
BOCTIUTATEIBLHBIC BO3MOXKHOCTH
coJiep>kaHusl yueOHOro mpeamera
yepes JIEMOHCTPAIIHIO
oOy4aromumcs PUMEPOB
OTBETCTBEHHOTO, T'PAKIAHCKOTO
MOBE/ICHUS, MIPOSIBIICHUS
YEJIOBEKOJIIOOMS "
n00poCepIeYHOCTH;

[IpuMeHATh Ha ypoke
WHTEPAKTUBHBIC ()OPMBI
paboTHI COOYUYAIOTIUMHUCS:
UHTEJJIEKTYalbHbIE UTPHI,
CTUMYJTHPYIOIIHE
MO3HABATEIHHYIO MOTHBAITHIO
00 yJaroIIMXCst

B3anMHOe pacnonoxeHne npsMbeIx B

IIPOCTPAHCTBE

http://ege.edu.ru/ru/index.php

o Opranu3oBbIBaThH
11e)cTBO MOTUBHUPOBAHHBIX
oOydJarouxcst Ha{ ux
HEYCIEeBAIOIINMHU

34



http://ege.edu.ru/ru/index.php

OJTHOKJIACCHUKAMH, JTAIOIIIee
00y4JaroIuMCs COITUATBHO
3HAYMMBIH OTBIT COTPYAHHYECTBA
¥ B3aMHOM IOMOIIIH;
e  Peanu3oBbIBaTh
BOCIIUTATEIIbHBIC
BO3MOXXKHOCTH B  Pa3IMYHBIX
BUJIaX JeSITeIIbHOCTH
00yJaromuUXcsi CO CIOBECHOM
(3HAaKOBOW) OCHOBOM:
camMoCTosITeNIbHAsE pabora C
yueOHUKOM, paboTa ¢ Hay4HO-
HONYJIIPHOMN JIUTEPATYPOU,
0TOOp W CpaBHEHUE MaTepualia
10 HECKOJIbKUM UCTOYHHKAM;
[TpoekTHpOBaTh CUTYAIIMU U
COOBITHS, Pa3BUBAIOIINE
AMOIMOHATBHO-IIEHHOCTHYIO
chepy obyuaromerocs

e OpraHu3oBBIBATH AJIS
00yyarouuxcsi CUTyalui
KOHTPOJISI U OIICHKH (KaK
Y4€OHBIX IOCTHKEHUI
OTMETKaMH, TaK U MOPAJIbHBIX,

https://resh.edu.r
HapaJIJIeJIBfIOCTB IPAMBIX 8 ttps://resh.edu.ru/ HPABCTBEHHBIX, TPAXKTAHCKIX
TUTOCKOCTEH B IMIPOCTPAHCTBE MOCTYTIKOB);
° Opranu3oBbIBaThH B

paMKax ypoka MOOIIPEHUE
yueOHOI /CoIranbHOMI

YCIELIHOCTH;
[TeprieH AMKYIAPHOCTD NMPSIMBIX U o5 hito://eqe.edu.ru/ru/index.oh * Omip aTgCﬂ Ha OKHBHCHHbIH
IIJIOCKOCTEN B IIPOCTPAHCTBE ool DAP | OTBIT OOYHAIOUMXCS € YHETOM
BOCIIMTATEIbHBIX 0a30BbIX
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HAIMOHATbHBIX LEHHOCTEH
(BHLI);

ePa3BuBaTh y 0OydYarOmUXCs
II03HABATEJIbHYI AaKTUBHOCTB,
CaMOCTOSITEIILHOCTbD,
VHUIHATHBY, TBOPYECKHE
CIIOCOOHOCTH;
[TpuBnekaTh BHUMaHHE
o0yyaromuxcs K 00cyxaaeMon
Ha ypoke uHdopmanmy,
AdKTHUBU3allun MMO3HAaBATECIILHOU
JEATeIBHOCTH 00 YUYarOLIUXCS

Vel u pacCTOAHUA

16

https://resh.edu.ru/

. [IpoexTupoBaTh
CUTyaluu u COOBITHS,
pa3BHBaroOIINE KYJIbTYpY

NEPEeKUBAHUNA U IICHHOCTHBIC
OpHUEHTAINH PEOCHKA;

° OpraHu3oBbIBaTh ISt
oOyyaromuxcs CUTYyaIuit
caMOOIleHKH  (KaKk  y4eOHBIX
JIOCTIIKEHHI OTMETKaMHU, TaK U
MOpPATBHBIX, HPABCTBCHHBIX,
Tpa)XTaHCKUX MOCTYIIKOB);

Opranu3oBBIBaTh B paMKax
ypOKa IMpOsIBICHUS] aKTUBHOM

JKU3HEHHOU MO3UIUN

o0yJaroIuxcs

MHoOrorpanHuKu

http://ege.edu.ru/ru/index.php

o OpraHu30BbIBaTh
11e()CTBO MOTUBUPOBAHHBIX
oOydJaronuxcs Hal ux
HEYCIICBAOIIUMHU
OJTHOKJTACCHUKAMH, JIAIOIIee
00y4JaroIMCs COITUATHHO
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http://ege.edu.ru/ru/index.php

3HAYMMBIH OTBIT COTPYAHHYECTBA
¥ B3aIMHOM ITOMOIIIH;
e  Peann3oBbIBaTh
BOCIIUTATEIIbHBIC
BO3MOXXKHOCTH B  Pa3IMYHBIX
BUJIaX JeSITeIIbHOCTH
00yJaromuUXcsi €O CIOBECHOM
(3HAKOBOW) OCHOBOM:
camocTosiTellbHas pabora C
yueOHUKOM, paboTa ¢ Hay4HO-
HONYJIIPHOM JIUTEPATYPOU,
0TOOp W CpaBHEHUE MaTepualia
10 HECKOJIbKUM UCTOYHHKAM;
[TpoekTHpOBaTh CUTYAIIMU U
COOBITHS, Pa3BUBAIOIINE
AMOIMOHATBHO-IIEHHOCTHYIO
cdepy obyuaronierocs

eOnuparbCsi Ha  KU3HCHHBIN
OTBIT OOYYAIOIIUXCA C YUETOM

BOCITMTATEIBbHBIX 0a30BBIX
HAI[MOHAJIbHEIX LIEHHOCTEH
(BHLL);
ePa3zBuBaTh y O0Oydarommxcs
https://resh.edu_ru/ IIO3HABAaTCJIbHYI0O AKTHBHOCTD,
Bexkrops! B mpocTpaHcTBE 12 CaMOCTOSTEIIbHOCTb,
WHUILIUATUBY, TBOPYECKHE
CIIOCOOHOCTH;

[IpuBnexkarb BHUMaHHE
o0yyaromuxcs K 00cyxaaeMon
Ha ypoke UH(popMaluu,
aKTUBH3AllMH [T03HABATEIbHON
JIESTEIbHOCTH 00yJaromuxcst

[ToBTOpeHue, 0600IICHNE U 5 2 http://ege.edu.ru/ru/index.php e Peanu3oBbIBaTHL
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cucTeMaTrusanusa 3HAHHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

BOCIIUTATCIIbHBIC
BO3MOXHOCTH B Ppa3JInYHBIX

BHUJIaX JeSITeIbHOCTH
oOydJarmuxcsi Ha OCHOBE
BOCIIPUATHS 3JIEMEHTOB

JNECUCTBUTECIBLHOCTH:  aHAJIU3
IpOOJIEMHBIX CUTYyalUH;
HNuaunuunposars "
NOJIEP/KUBATh
UCCIIEI0BATEIbCKYIO
JeSITENIbHOCTD
oOyyarolmuxcst B paMKax
peanzanuu UMHU
UH/IUBUYaJIbHBIX U
TPYTIIOBBIX
UCCIIe10BaTEIbCKIX
IIPOEKTOB;
[TpumeHsTH HA ypoKe
MHTEPAaKTUBHBIE (OPMBI pabOTHI
coOyuaromuMucs: yueOHble
JUCKYCCHH, BUKTOPHHBI,
HACTOJIbHBIE UTPBI, POJIEBBIE
UTPBbI, y4eOHbIE POEKTHI
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11 KJIACC

HanmeHnoBaHMe pa3ae/ioB U TeM
NPOrpamMmbl

AHaaTHYECKas TEOMETPUS

[ToBTOpenue, 0600IIEHNE U
CUCTEeMAaTH3aIHsl 3HAaHUHA

KoauuyecTBO 4acoB

Beero KoHnTpoJbHbie
padoThI
15 1
15 1

DJIeKTpOHHbIe (LM (POBHIe)
o0pa3oBaTe/bHbIEe PecypChl
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http://ege.edu.ru/ru/index.php

JesiTeJILHOCTD YUUTEJISI C Y4€TOM
padoueii mporpaMMbl
BOCIIUTAHMS

e YcTaHaBIUBAaTh
JIOBEPUTEIIBHBIC OTHOIICHUS MEXKTY

YUYUTCIIEM u O6y‘IaIOH_[I/IMI/IC$I,
CHOCO6CTBYIOH_[I/IX MMO3UTUBHOMY
BOCIIPUATHUIO ydyaluMucs

TpeOOBaHUI UIIPOCHO YUUTEIs;

e lcnosb3oBarb
BOCTIMTATEIIHHBIC BO3MOYXHOCTH
collepkaHusi  y4eOHOro mpeameTa
gyepe3 JIEMOHCTPAIUI0 00yJIaroIuMCs
IpUMEpPOB OTBETCTBEHHOTO,
TpaXkTaHCKOTO MTOBE/ICHUS,
OPOSIBIICHUSI  YEJIOBEKOJIOOUS U
T00pOCEePICYHOCTH;

[TpumeHsTh Ha ypOKe
MHTEPAaKTUBHBIE (OPMBI pabOTHI C
00yUarOIUMHUCS:
WHTEJUICKTYaTbHBIC UTPHI,
CTUMYJIHPYIOIINE TO3HABATENBHYIO
MOTHBAIIMIO 00 yUaIOIIINXCS

° Opranu3oBbIBaTh MeGCTBO
MOTHUBHUPOBAHHBIX 00yUYaAIOIIUXCS HA]
UX HEYCIEeBaIOIUMU
OJHOKJIACCHUKAMH, JTAlOIIee
00y4aroIUMCs COITUATBHO3HAYNMBIT
OMBIT COTPYAHUYECTBA U B3AUMHOM
TOMOIILIH;

e Peannu3oBBIBaTh
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BOCIHUTATEIbHbIE BO3MOXHOCTU B
pa3sIUYHBIX BUJAX JACSITEILHOCTU
oOydaromuxcsi  CO  CJIOBECHOM
(3HaKOBOIN) OCHOBOI1:
CaMOCTOSITeNIbHAS pabora c
yuyeOHUKOM, paboTa C HaydHO-
MONYJISIPHOM TUTEPATYPOH, OTOOP U
CpaBHEHHE marepuaia o
HECKOJIbKUM HCTOYHUKAM;

[TpoekTupoBaTh CUTyallMH U

COOBITHS, Pa3BUBAIOIINE

AMOIMOHAIBHO-IICHHOCTHYIO Chepy

oOyuaroierocs

OO6bEM MHOrOrpaHHHKA

17

https://resh.edu.ru/

Opranu3oBbIBaTh MEHCTBO

MOTHBHUPOBaHHBIX 00 yUaIOIIUXCSI HAJT
X HCYCIICBAIOIIUMU
OJTHOKJIACCHUKAMH, JTAIOIIIee
00yJaronmMcs COIMaIbHO3HAYUMBIN
OTIBIT COTPYAHUYECTBA M B3aUMHOM
TIOMOIIIH;

e Peanm3oBbIBaTh
BOCIIUTATEIbHbBIE BO3MOXHOCTH B
pa3IMYHBIX BUAAX JESTEIBHOCTH
o0yyaroImuxcst €O  CIOBECHOH
(3HaKOBOI) OCHOBOW:
CaMOCTOsITeNIbHAs pabota c
yu4eOHMKOM, paboTa C Hay4HO-
HOMYJSIPHOM IUTEPaTypold, 0OTOOP U
CpaBHEHHE Martepuana 1o
HECKOJIBKUM HCTOYHHKAM;
[TpoexTHpoBaTh CUTYAIIMH U
COOBITHSI, pa3BUBAIOIINE
SMOLIMOHAIBHO-IIEHHOCTHYIO chepy
oOyuatomerocs
40




Tena BpameHus

[Tnomaau MOBEPXHOCTU U OOBEMBI
KPYIJIBIX TEJ

JBrokeHus

24

https://resh.edu.ru/

http://ege.edu.ru/ru/index.php

https://resh.edu.ru/

e OnuparbCcsi HAa KU3HEHHBIA OIBIT

00yJaromuxcs c y4eTOM
BOCIIMTATEIbHBIX 0a30BBIX
HalMoHaNbHBIX 1eHHocTel (BHLI);
e Pa3BuBatp y o0yJaromuxcs
M03HABATCIIbHYIO AKTUBHOCTB,

CaMOCTOSITEIIbHOCTh, HMHUITUATHBY,
TBOPYECKHE CIIOCOOHOCTH;
IIpuBnexkarb BHUMaHKE
oOyuaromuxcs K 00CcyxaaeMoi Ha
ypoke uH(GOpMaIUU, aKTUBU3AINN
MMO3HABATENLHON AEITEILHOCTH

00 yJaroIuXcst

° [IpoekTupoBaTh CUTyalMud U
COOBITHSI, PA3BUBAIOIINE KYJIbTYpPY
NepeKMBaHUM " LIEHHOCTHBIC
OpHUEHTAINH PEOCHKA;

° OpraHu3oBbIBaTh IS
o0yyaroImuxcs CUTyalun
CaMOOILICHKH! (xak YUeOHBIX
JOCTHDKEHMH OTMETKaMH, TaK H
MOPAJIbHBIX, HPaBCTBEHHBIX,
Tpa)XTaHCKUX MOCTYIIKOB);

Oprann3oBbIBaTH B paMKax ypoka

MPOSIBJICHUS] aKTUBHOM KM3HEHHOU

MTO3UIIMH 00YYAIOITUXCS

.OHI/IpaTLCH Ha >KU3HEHHBIM OIBIT

oOyJaromuxcs c y4eTOM
BOCIIUTATEIbHBIX 0a30BbIX
HanmoHanbHBIX 1leHHocTel (BHIT);

¢ Pa3BuBarth y o0yyaromuxcs
MIO3HABATEJBbHYIO aKTUBHOCTD,

CaMOCTOATCIIBHOCTh, HWHHUIIUATUBY,
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[ToBTOpEeHME, 00600IIEHNE U
CHCTeMaTH3aIlnsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

17

102

http://ege.edu.ru/ru/index.php

TBOPYECKHE CIIOCOOHOCTH;
IIpuBnexkars BHUMaHHE
oOy4Jaronuxcs K 00CcyxmaemMon Ha
ypoke uHpOpMaIui, aKTHBU3AIIUN
MO3HABATEILHON eI TEILHOCTH
00yJaromuxcst

Peanu3oBeIBaTh BOCIHTATEILHBIC
BO3MOXHOCTHU B PA3INIHBIX

BHIAX eATEIbHOCTU
o0ydJaronmxcs Ha OCHOBE
BOCITPUSATHS 9JIEMEHTOB
JNEUCTBUTEILHOCTH: aHaJIm3
npOOJIEMHBIX CUTYaIUi;
HNuaunuunposars "
MOIICPIKUBATH
HCCIIEJIOBATEIbCKYIO

JeSITeTbHOCTh 0OYUYaIOIINXCS B

paMKax  peajlM3alMd  HUMH

WH/INBUIYaTbHBIX "

IPYyNIOBBIX

MCCIIEIOBATEIbCKUX ITPOEKTOB;
[TpumMeHsTH Ha ypoKe
MHTEPAaKTUBHBIE (OPMBI PabOTHI C
o0yJaromumMucs: yueOHble
JIMCKYCCHH, BUKTOPUHBI,
HACTOJIbHBIE UT'PbI, POJIEBBIE UIPHI,
yueOHbIE TPOEKThI
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YYEBHO-METOJNUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YHEHHUKA

Marematurka: anredpa v Hadajga MaTeMaTHYECKOTO aHainu3a, reoMetpus. ['eomerpus, 10-11 kmaccel/
Aranacsn JI.C., byry3os B.®., Kagomiies C.b. u npyrue, AkimornepHoe obmiectBo «M3aaTenbcTBO

«HpOCBeH_IeHI/Ie»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://www.yaklass.ru/
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