MynununanbHoe OIKETHOE 00111e00pa30BaTEIbHOE YUPEKICHUE
«bpsHckuit ropoackon auuen Ne 2 umenn M.B. Jlomonocosa»

AnHomayusa K paboueii npozpamme
yueonozo npeomema «I'eomempusn»
basoewtii yposens

PaGouas mporpamma yueOHoro mnpeamera «l'eomerpus» o00s3aTenbHON
npenMeTHor obnactu  «Martematuka W uHGoOpMaruka» pa3paboTaHa B
cooTBeTcTBUM C MyHKTOM 18.2.2 ®T'OC COO, ®OOII COO u Ilomoxennem o
paboueil mporpamMme y4eOHOro mnpeaMmera, ydeOHOro Kypca, yueOHOTO MOy,
Kypca BHEYPOUHOU JIEATEIbHOCTH U peanu3yeTcs 2 roaa, 10-11 knace.

PabGouass mporpamma paszpaboTaHa Tpynmol y4HTEIeH B COOTBETCTBHH C
MOJIOKEHWEeM O pabouyux TmporpaMmax H  ONPEACISIET  OpraHU3aIUIo
00pa3oBaTeIbHON IEATETLHOCTH YUYUTEINS B IIKOJIE IO T€OMETPUH .

PabGouas mporpamma yueOHoro mpeameta siisiercs dacteio OOIT COO,
ONPEIEIISIOIICH

- COJIEpKAHUE;

- IUIAaHUPYEMbIE  pe3ynbTaThl (JIMYHOCTHBIE, METANPEAMETHBIE U
IpEIMETHBIC);

- TEMaTUYECKOE TUIAHUPOBAHUE C YUYETOM paboueid MporpaMMbl BOCIIUTAHUS
¥ BO3MOXKHOCTBIO Hctoiab3oBanus DOP/IIOP.

PaGouas mporpamma oOCyKJIeHAa W TPHHSATA PEIICHUEM METOIUYECKOTO
oOBeIMHEHUSI W COIJIaCOBaHA 3aMECTHTENIeM JUpeKTopa Mo  y4eOHo-
BOCMHUTATENIbHOM padoTe.

Hara: 29.08.2023
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HOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TNPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHITUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHUS M HEMPEPHIBHOTO 00pa3oBaHMs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHHOTO Pa3BUTHUS
JUYHOCTH 00YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTH yueOHOro Kypca TEOMETpPHMH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX pPE3yJbTaTOB OOydYEHHsS TCOMETPHHM B HANPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0ydaromuxcsi, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
I'PaMOTHOCTH, U3YYCHHS JIPYTUX yUYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00y4Yaronuxcs
NPAaBWIBHBIX TPEJCTABICHUH O CYINIHOCTH M IPOUCXOXJICHHH T'€OMETPHYCCKHX
aOCTpaKIMi, COOTHOIICHHH pPEaIbHOTO M HACAIBHOTO, XapaKTepe OTPaKCHHS
MaTEeMaTHYECKOW HAyKOH SBJIICHUI U ITPOLIECCOB PeabHOTO MHUPa, MECTE T€OMETPHH
B CUCTEME HAyK M POJIM MAaTEeMAaTHUYECKOI0 MOJICITUPOBAHUS B HAYYHOM IO3HAHUH H
B IIPAKTHKE CITIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS yUaLTUXCS, a
TaK)KE€ Ka4yeCTB MBIIUJICHUSA, HEOOXOAMMBIX IS aJalTallid B COBPEMCHHOM
0O11IeCTBE.

['eomeTpust sBISCTCS OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KaK OOECHeYrBaeT BO3MOXKHOCTh M3YYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M OIPOBEPraTh
TUTOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPHU PEIICHUH 3a/7a9 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTIX AEATENBHOCTH dYesoBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHUS OKPYIKAIOMIET0 MHpPA, YCIOBHUE YCIENIHOTO IMO3HAHUS W aKTUBHOTO
npeoOpa3oBanusi  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU



o0Opazamu 00bEUHSET Pa3HbIC BUBI YUeOHOU U TPYAOBOH EATEIBHOCTH, SIBISETCS
OJHUM U3 MPO(HEeCcCHOHATBPHO BAaXKHBIX KadyecTB, IMOITOMY aKTyajbHa 3ajada
dopmupoBanuss 'y oOydalolmuxcs MPOCTPAHCTBEHHOTO  MBIIUICHUS  Kak
Pa3HOBHIHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH JEATEILHOCTH IO MHOTUM HaTPaBICHHSIM.

Llenp ocBoeHuss mporpamMmbl yueOHoOro Kypca «leomerpus» Ha 0a3oBOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs yepe3 odecrneyeHne BO3MOKHOCTH MTPUOOPETEHHS M HCTIOIb30BAHUS
CUCTEeMAaTHYECKUX T'COMETPHUUYECKUX 3HAHUH ©  JIEHCTBHHA, CHEnuUIHBIX
T€OMETPUH, BO3MOXXHOCTH  YCIICITHOTO  TPOJOJDKEHUST  00pa3oBaHUS  TIO
CTHEIMATBFHOCTSM, HE CBSI3aHHBIM C MPHUKJIATHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[IporpaMmMa 1O reomeTpuu Ha 0a30BOM YypOBHE TNpeIHA3HAYCHA MJIs
00y4aloUINXCsl CPeTHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha YpOBHE OCHOBHOIO oOmiero oopasoBanusa. Takum oOpa3om, oOyuaromuecs Ha
0a30BOM ypPOBHE JIOJKHBI OCBOUTH OOIIIHE MAaTEMAaTUICCKUE YMEHUS, CBI3aHHBIC CO
crenuUKoil TeOMETPUN U HEOOXOJAMMBIE IS JKU3HH B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, oHM UMEIOT BO3MOKHOCTh U3YyYUTh F€OMETPHIO OoJiee IIyOOoKo, eciiu
B JaJbHEHIIEM BO3HHKHET HEOOXOJMMOCTh B T'C€OMETPHUSCKUX 3HAHUSAX B
npodeccuoHaIbHOM 1eITeTbHOCTH.

JlocTkeHnue 1eNd OCBOEHUS TMPOrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJayaMH  OCBOCHHS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISIOTCS:

e (opmupoBaHue TMpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOMU

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHUe MPEACTABICHHS O MHOTOIPAaHHUKAX U TEIaX BPAIlCHUs KaK
O BROKHEUIIUX MATEeMAaTHYECKHX MOJEISAX, MO3BOJISIONIMX OMHCHIBATH U
U3y4aTh pa3HbIe SBJICHUS OKPYKAIOIIETO MUPA;

e (dopMUpOBaHHE YMEHHUS paclo3HaBaTh Ha YEpTEekKax, MOJAENAX U B
pealbHOM MHpE MHOTOTPAaHHUKH U TeJla BPaIlCHHUS;

e OBJIAQJICHHE METOJaMH PELIECHUsS 3a/ay Ha MOCTPOEHUS Ha M300pakeHUsX
IPOCTPAHCTBEHHBIX (DUTYD;

e (GopMUpOBaHHE YMEHHsS OINEPUPOBATH OCHOBHBIMH MOHATHUAMU O
MHOTOTPaHHUKAX M TeJaX BPAIICHUS U UX OCHOBHBIMH CBOWCTBaMU;

e OBIAJCHHE  QITOPUTMAMM  pEIIEHUS  OCHOBHBIX  THIOB  3ajady;
¢opMupoBaHue yMEHHUS TPOBOJUTH  HECIOXKHBIE  JOKa3aTelIbHbIC
paccyXIeHusi B XOJi¢ PEUICHHs] CTEPEOMETPUYECKHX 3a7ad U 3a4ad ¢
NPaKTUYECKUM COJIEPIKaHUEM;



e Pa3BHUTHE MHTEIUIEKTYaJbHbIX U TBOPUYECKUX CITIOCOOHOCTEN 00yHaromumxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIEIOBATEILCKUX YMEHUM, KPUTUUYHOCTHU
MBIIUICHUS;

e (opmupoBaHue PYHKIIMOHATIBHON rPaMOTHOCTH, PEJIEBAHTHON Fr€OMETPHH:
yMEHHUE PaCIiO3HABATh MPOSBICHUS TEOMETPUUECKUX MOHITUH, 00BEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYaIUsAX U MPU U3YYCHUU
IpYrux  y4eOHBIX  MPEIMETOB,  MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, POopMyIUpOBaTh UX HA A3BIKE T€OMETPUH U CO3/1aBATh
FCOMETPUYECKUE MOJICNIM, TPUMEHATh OCBOEHHBIH TIeOMETPUUYECKUI
anmapar A perieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIIEHUBATh MOJIYYEHHBIE PE3YIIbTAThI.

OTnUuuTEeNbHOM OCOOEHHOCTHIO MPOTPaMMBbl SIBISIETCS BKIIOUEHUE B KypC
CTepEOMETPHH B Hauaje ero U3y4yeHus 3a/1a4, pelaeMbIX Ha YPOBHE HHTYUTHBHOIO
MO3HAHUS, W OINpeAeNIEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HAJl HUMH, 4YTO
CIIOCOOCTBYIOT ~Pa3BUTHIO JIOTMYECKOTO M MPOCTPAHCTBEHHOTO MBILIUICHHUS,
CTUMYJIUPYET NMPOTEKaHUE HHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K JaJTbHEHIIIEMY
U3YUYCHHIO TIPEIMETA.

[Ipeanourenue oTaaércst HArIsAIHO-KOHCTPYKTUBHOMY METONY OOY4YeHUS, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-
NPaKTUYECKON AesATEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
y4daluxcs B Kypce CTEpEOMETPHUH MPOBOAUTCSA 3a CUET PEIICHUS 3a71a4 HAa CO3/IaHHE
IPOCTPAHCTBEHHBIX 00pa30B W 3ajJady Ha OINEPUPOBAHHUE MPOCTPAHCTBEHHBIMU
obOpazamu. Co3ganue oOpa3za MPOBOJUTCA C OMOPOM HA HATJIAIHOCTh, a
OTepupoBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHHUS OT HATJIAHOCTH, MBICIEHHOTO
U3MEHEHHUS €r0 UCXOJIHOTO COJIEPHKAHUSA.

OcHoBHBIE cojaepkaTelbHble JUHUU Kypca «['eomerpum» B 10—11 kmaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpalieHus»,
«BEeKTOpBI U KOOPAMHATHI B IMIPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacmnpenemnsieTcss He TOJIBKO MO COACePKaTEIbHBIM JIHHUSAM, HO H 110 T0J1aM 00Y4YCHUS
Ha ypOBHE CPEIHETO 00IIero 00pa3oBaHMs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpaMMbl, pacnpenelEHHbIM [0 TroaaM OOyd4eHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBIIAJICHUE T'COMETPUUCCKUMHU
MOHSATUSMHU Y HABBIKAMH OCYILIECTBIISIOCH MOCJIENIOBATENIBHO U MOCTYINATENbHO, C
COOTI0IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKITIOYAIINCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYarONIUXCs, PaCHIUpSs U
yriyossisi €€, 00pa3ysi IPOYHbIE MHOKECTBEHHBIEC CBS3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE



Ha wu3ydenue reomeTpuu OTBOAMTCS BCEro 3a JBa roja odydyenus - 102
y4eOHBIX yaca:

2 qaca B Henemo B 10 kiacce

1 gac B Hexmemro B 11 kiacce,.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUSL  CTEPEOMETpUU. TOuka, TmpsMas, IMIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS,
napajuielbHble M CKpelluBaromuecss mnpsmbele. [lapamienbHOCT OPSMBIX U
IJIOCKOCTE B MOPOCTPAHCTBE: TNapajyielibHble TMPsSMbIE B MOPOCTPAHCTBE;
NapajIeIbHOCTh TPEX MPSAMBIX; NMAPAJUIEIBHOCTh MPSAMON M IUIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXAY NpPSIMbIMU B MPOCTPAHCTRBE.
[TapanienbHOCTH MIIOCKOCTEN: TapalIeIbHbIE IIIIOCKOCTH; CBOMCTBA MapalIebHbIX
miockocTelt. [IpocTelinue mpocTpaHCTBEHHBIE (PUTYPHI HA TIJIOCKOCTH: TETPadIp,
KyO, MapajieJenunesa; NoCTPOCHUE CEUCHU.

[TeprieHAUKYJISIPHOCTH NPAMOM U MJIOCKOCTU: MEPHEHIUKYIISIPHBIC MPSIMBIE B
MPOCTPAHCTBE, NPSIMbIE MapajuieNibHbIE W MNEPHEHIUKYISIPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW M IJIOCKOCTH, TEOpeMa O NpsMOH
NEPNEHIUKYISPHON IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YIOJ MEXKIY MNPSMOU U
IUIOCKOCTBIO;  IBYTPAHHBIA  yroji, JIMHEHMHBIM Yrojll JBYIPaHHOrO  yrija.
[lepneHaUKyIIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSHUE
OT MIPSIMOM J10 TTOCKOCTH, MPOEKIUs GUTYPHI HA TUIOCKOCTh. [leprneHuKynspHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJSIPHOCTH JABYX IUIOCKOCTEH. TeopeMa o TpExX
NEPHEHIUKYISApaXx.

MHoOrorpaHHuKu

[loHsiTHE MHOTOTpPaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOT'PAHHHKA, BBIIYKIIbIC
U HEBBINYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yronpHas
Mpu3Ma; TpaHU W OCHOBAHUS MPU3MBI; MpsSMasi U HAKIOHHAS TPU3MBI, OOKOBasi U
MIOJIHAs ITOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajieJienune]; 1 ero coucrsa. [lupamupma: N-yronpHas nupamMuia, rpaHd U
OCHOBaHHE MUPAMUJIBI; OOKOBAs M TIOJTHAS MIOBEPXHOCTH MUPAMUJIBI; PABUIIbHAS U
yced€éHHas mnOupamMuga. OJEMEHTbl Mpu3Mbl U nupamuabl. [IpaBunbHble
MHOTOIPaHHUKHW: MOHSATHE NPAaBWJIBHOTO MHOTOTPAaHHMKA; NPaBWIbHAs NpPU3Ma U
MpaBWIbHAS THPAMUIA; NpPaBWIbHAA TPEYrojibHas MNUPaMHUIA W TPABUIIbHBIN
TeTpa’ap; KyO. IlpencraBieHre O NPaBUIBHBIX MHOTOTPAHHHMKAX: OKTadp,
noaexa’ip u ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJTIOCKOCTH. DJIEMEHTHI CHMMETPHH B TUPAMUAX, NapajuieIenUIIe1aX, TPAaBUIbHbBIX
MHOTOIPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IJIOLIAAb OCHOBAHMM, TEOpeMa 0 OOKOBOM MOBEPXHOCTH NpsiMOM ipu3Mel. [ nomansb
OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMUJIBI, TEOpPEMA O
wiomaan yceu€Hnon nupaMuipl. [lonstue 06 06béme. O6bEM MUpamMuabl, IPU3MBIL.

[TogoOnuble Tena B mpocTpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

[Hunuuapuyeckas MIOBEPXHOCT, obOpazyroriue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh IMJMHJPUYECKON TMOBEPXHOCTU. LlUMuUHApP: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OCh;, IJIOMAAs OOKOBOW U TMOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroIiue KOHUYECKOW TMOBEPXHOCTH, OCh H
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlMHA, 00pa3yromasi
U OCh; TUTOIIAIb OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIne
U BBICOTA; OCHOBAHMS M OOKOBas TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IUIOMAIL MOBEPXHOCTH ChEpHI.
B3aumnoe pacrnonoxenue chepsl U IIIOCKOCTH; KacaTelbHas MIOCKOCTh K cepe;
10 b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpA U KOHYCA.

KomOunaruy Ten BpamieHuss ¥ MHOTOTpaHHUKOB. MHOTOTrpaHHUK, ONTMCAHHBIN
okoJio cdepsl; chepa, BIMCaHHAS B MHOTOTPAHHUK, WU TEJIO BPAILICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
NpsIMOYTOJIBHOTO TMapajuienenunena u ciuenctsus u3z He€. OOBEM IMIMHIpA,
koHyca. O0OBEM 1mapa u miomaasb chepsl.

[lomo6ubie Tema B mpocTtpaHcTBe. COOTHOIIEHUS MEXKAY IUIOMAISIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuenus muMHapa (MapajijieIbHO U MEPIEHIUKYIISIPHO OCH), CEYEHUSI KOHYCa
(mapayeabHOe OCHOBAHUIO M IIPOXOJSIIEE Yepe3 BEPIINHY), CEUCHHUS 1Iapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocty u B ipocTpaHcTBe. ClIOkKEHNE U BBIYMTAHUE BEKTOPOB.
YMHOKEHNE BEKTOpPA HAa YUCIO. Pa3noxkeHue BeKkTopa 1o TpéM HEKOMIUIAHAPHBIM
BekropaMm. IIpaBuno mapamnenenunena. Pemenwe 3agay, CBSA3AaHHBIX €
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopaunatel Bektopa. [Ipocreiimme 3amaun B
KOOpAMHATaX. Yron Mexay BekTopamu. CKaJaspHOE NPOU3BEIACHHUE BEKTOPOB.



Beruncnenne yrinoB Mexay NMPSAMBIMHA U IDIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ] IPU PELICHUHU T€OMETPUYECKUX 3aa4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pe3ydbTaThl OCBOEHHUS NPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxpanckoe BocniuTanue:

c(OpPMHUPOBAHHOCTHIO TPAKIAHCKOM MO3ULMKU  OOydHaromerocs Kak
aKTUBHOT'O W OTBETCTBEHHOI'O 4YJ€HA POCCUHCKOro oOIIecTBa, MPe/ICTaBICHUEM
0 MaTeMaTHYEeCKUX OCHOBaX (PYHKIMOHHPOBAHUSA PA3JIUYHBIX CTPYKTYP,
ABJICHUW, TPOIEAYp TPaKIaHCKOro oOmiecTBa (BBIOOPHL, OMpOCH U TMp.),
YMEHHEM B3aUMOJCICTBOBATh C COLIMAIbHBIMU MHCTUTYTaMU B COOTBETCTBHUU C
uX QYHKIIUSIMA U Ha3HAYCHUEM.

IlaTpuoTHYeckoe BocIUTAHUE:

c(hOPMUPOBAHHOCTBIO  POCCHMCKONW  T'PaXIaHCKOW  WJEHTUYHOCTH,
YBa)XEHHS K MPOIJIOMY M HACTOSIIIEMY POCCHUIICKON MaTeMaTUKH, IEHHOCTHBIM
OTHOIICHHEM K JOCTHKEHUSM POCCHUICKMX MATEMaTUKOB M POCCHUUCKON
MaTEMaTUYECKON IIKOJIbI, K HCIIOJB30BAHUIO JITHUX JOCTHXKEHUH B APYrUX
HayKaX, TEXHOJOTUIX, chepax SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHHEM JTYXOBHBIX [EHHOCTEH POCCHIICKOTO Hapoa;
c(OpPMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TOBEICHUSA,
CBS3aHHOTO C TIPAKTHUYECKUM TMPUMEHEHHEM JOCTIKEHUH HAayKu U
JESTEIBHOCTBIO YYEHOTO; OCO3HAaHMEM JIMYHOTO BKJIaJa B TIOCTPOCHHUE
YCTOWYHUBOTO OYYIIETO.

JcTeTHYecKOoe BOCIIMTAHHE:

ACTETUYECKUM OTHOIICHHEM K MUPY, BKIIOYas ICTETHKY MAaTEeMaTUYECKHUX

3aKOHOMEPHOCTEH, O0OBEKTOB, 3a1ad, peLIeHuH, pacCyXIeHUM;
BOCIPUMMYHUBOCTBID K MAaT€MaTUYECKMM  acClEeKTaM pa3jd4yHbIX BHUJOB
HCKYCCTBa.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTBHIO yMEHHUS MPUMEHATH MaTeMaTHYeCKUE 3HAHUS B
WHTEpecax 370poBOro ® 0Oe30macHOro o00pas3a KHU3HH, OTBETCTBEHHOIO
OTHOIIICHHUSI K CBOEMY 3JIOPOBBIO (3I0pOBOE THTaHWE, cOaJaHCHPOBAHHBIN
PEXKUM 3aHATHHA M OT/IBIXA, PETyJsipHas GU3NIecKas akKTUBHOCTB); (DHU3NISCKOTO
COBEPIICHCTBOBAHMS, pu 3aHATHAX CIIOPTHBHO-03/I0POBUTEITLHOM
JEATCITbHOCTHIO.

TpynoBoe BocnuTaHue:



TOTOBHOCTBIO K TPYZlY, OCO3HAHUEM IIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuuHbIM  cPepaMm  NPo(EeCCHOHANBHOM  JIESITEbHOCTH, CBSI3aHHBIM €
MaTE€MaTUKON U €€ MPUIOKEHUSMHU, YMEHHEM COBEPILATh OCO3HAHHBINA BBIOOD
Oynymieit mpodeccuu U peaM30BbIBATH COOCTBEHHBIC KU3HEHHBIC ILJIAHBI;
TOTOBHOCTBIO W CHOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO W
caM000pa30BaHUIO HAa MPOTSKEHUU BCEH >KM3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH.

JKOJI0rHYecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO IKOJIOTMUECKOW KYJIbTYPbl, TOHUMAHUEM BIUSHUS
COLIMAJIbHO-DKOHOMMYECKMX  MpPOILIECCOB HAa COCTOSIHUE MNPUPOAHOM U
COLIMAJILHOM CpeJlbl, OCO3HAHMEM TIJIOOAIBHOIO XapaKTepa 3KOJIOTMYECKUX
npo0JsieM; OpUeHTaIell Ha MPUMEHEHHE MaTeMaTUYECKUX 3HAHUM JIJIS1 pelleHus
3a/1ay B 00JIACTH OKPY’KAIOIIEH Cpelibl, MJIaHUPOBAHUS MOCTYIIKOB U OLIEHKH UX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH CpeJIbl.

LleHHOCTH HAYYHOI' O MIO3HAHMS:

c(hOpMHUPOBAHHOCTHIO MUPOBO33pPEHUA, COOTBETCTBYIOIIETO
COBPEMEHHOMY YypPOBHIO Da3BUTHs HAyKM ¢ OOIIECTBEHHOW MpPaKTUKH,
NOHMMAaHHEM MaTEMaTUYECKON HAYKU KaK cepbl YEIOBEUECKON NesATeIbHOCTH,
ATanoB €€ pa3BUTHUS M 3HAUUMOCTH JUJISl Pa3BUTHS LIUBUIM3AIMHU; OBIIAJIEHUEM
A3BIKOM MaTeMaTHUKWA U MAaTeMaTUYeCKOW KyJIbTypod KaK CpPEeJICTBOM IO3HAHUS
MHUpPa; TOTOBHOCTBIO OCYIIECTBIISITH IPOCKTHYIO U  HCCIEIOBATEIBCKYIO
NEeSTENBHOCTh MHIUBUYAIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC pe3yJIbTaThl OCBOCHUS MPOrPaMMbl y4eOHOTO TIpeaMeTa
«MaremaTuka XapaKTEePU3YIOTCS OBJIaJICHUEM YHUBEPCAJTbHBIMU
NO3HAGAMEbHBIMU  OCUCMBUAMY, VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU
OelCmBUAMU, YHUBEPCATIbHBIMU Pe2YIAMUSHbIMU OeUCNEUSIMUL.

1)  Vuusepcanvnvie no3nasamenvHvle Oeticmeus, o0becneyusarom
Gdopmuposanue 0A306bIX KOSHUMUBHLIX NPOYECCO8 00yUaArOWUXcs (0ceoeHue
Memo008  NO3HAHUSL — OKPYJCAowle2o  Mupa,  NnpumeHeHue  jl1o2u4ecKux,
UCce008amenbCKux onepayull, ymerui pabomams ¢ ungopmayueti).

ba3oBble JJornyeckue JeicTBUA:

e BBISIBIATH n XapaKTepPU30BaTh CYIIECTBEHHBIC MpU3HAKU
MaTeMaTUYEeCKUX OOBEKTOB, MMOHATHN, OTHOIIEHUN MEXIY MOHATHUSIMU;
dbopMyTupOBaThH oTpeaeICHUS MMOHATHI; yCTaHaBJIUBaTh
CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMKI, OCHOBAHUS JIJIT 0000IICHUS U
CpaBHEHUS, KpUTEPUH TTPOBOJUMOTO aHAIIN3A;



BOCIPUHHMMATh, (OPMYJIHpPOBaTH U NPEOOPa3OBBIBATh CYKICHUS:
YTBEPJAUTEIbHBIE U OTPHULIATEIbHbIE, €IUHUYHbIE, YACTHbIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISITh ~ MAaTEeMaTHYECKHME  3aKOHOMEPHOCTH, B3aMMOCBSI3U U
OpOTUBOpEUHst B (pakTax, AaHHBIX, HAOIIOACHHUSIX M YTBEPKICHUSX;
npenjaratb  KpUTEpPUM  JUIsl  BBISIBICHHMS  3aKOHOMEpPHOCTEM U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C KCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JE€TYKTUBHBIX U
WHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH IO aHAJIOTUH;
OPOBOAUTH  CAMOCTOSITENIBHO  JOKa3aTeIbCTBA  MaTEMaTHYECKUX
yTBep)KJIEeHUNH  (mpsiMble W OT  MPOTUBHOIO),  BBICTPAMBaTh
aprymMeHTalIo, IPUBOIUTH IPUMEPHI M1 KOHTPIIPUMEPHI; 000CHOBLIBATH
COOCTBEHHBIE CYXKJICHUS U BHIBOJBL;

BbIOMpATh croco0 pelieHus yueOHOM 3amaun (CpaBHUBATH HECKOJIBKO
BapMAHTOB pEIlIeHUs, BHIOMpaTh Hauboyee MOAXOAAIIUNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbLCKNE AEeMCTBUS:

UCTIOh30BaTh  BOMPOCHl  KAaK  HWCCIIENOBATENbCKUNA  HMHCTPYMEHT
NO3HAaHUS, (HOPMYIMPOBATH BOMPOCH], (PMKCHPYIOIINE MPOTHBOPEUNE,
npobJieMy, yCTaHABITUBATh KICKOMOE U JIaHHOE, (POPMHUPOBATH TUTIOTE3Y,
apryMEHTHUPOBATh CBOO IMMO3HIINIO, MHEHHE;

NPOBOJUTH  CaMOCTOSITEIPHO  CIUTAHWPOBAHHBIA  AKCIIEPHMEHT,
UCCIICJIOBAHUE 110 YCTAaHOBJIEHHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BEKTa, SBICHHS, TPOIECCA, BBIABICHUIO 3aBUCHMOCTEH MEXIy
00BEKTaMHU, SIBIICHUSIMH, TIPOIIECCAMU;

CaMOCTOSITEIbHO  (OPMYJTHUpPOBATH OOOOMMICHWS MW  BBIBOJABI  IIO
pe3ynbTaTaM MPOBEAEHHOTO HAONIOACHUS, HCCIEIOBAHUS, OLIEHHUBATH
JIOCTOBEPHOCTH MOTYUYEHHBIX PE3YIHTATOB, BEIBOJAOB M 0000IIECHUH;
IPOrHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIECCa, a TAK)KE BBIIBUTATH
MIPEIIOIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undgopmanmeii:

BBISBJIATH JeUIINTH MHGOPMAIINH, TAHHBIX, HEOOXOIMMBIX I OTBETA
Ha BOIIPOC U JJI PEILLICHUs 3a]1auu;

BbIOMpaTh WHOOPMAIMI0O W3 HMCTOYHUKOB  PA3JIHYHBIX  THIIOB,
aHaJM3UPOBATbD, CUCTEMATU3UPOBATH u UHTEPIPETUPOBATH
WHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;
CTPYKTypUpOBaTh HHGOPMAIIMIO, NPEACTaBIATh €€ B Pa3IUYHBIX
dbopmax, WITIOCTPUPOBATH ITPpadUUECKU;



OLICHMBAaTh  HAAEKHOCTh  HMHPOPMAUMHU MO  CaMOCTOSITENIBHO
c(OpMYIHPOBAHHBIM KPUTEPUSIM.

2) Vnusepcanvnvle KOMMYHUKAmMuGHble Oelicmeus, 00ecneuusaom
cGhopMUPOBAHHOCMb COYUATLHBIX HABLIKOE 00YYAIOUJUXCHL.
Oo0menue:

BOCHPUHMMATh U (OPMYIMPOBATh CYXJIECHHUS B COOTBETCTBHHM C
YCIIOBUSIMH U LETSIMU OOIIEHHUSI; ICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTAX, 1ABATh MOSACHEHUS 11O
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pE3yJIbTaT;

B X0jie OOCYXJEHHS 3a7aBaTh BONPOCHI MO CYIIECTBY OOCYXIaeMoun
TEMBbI, TPOOJIEMbI, pelIaeMoil 3a/1auu, BbICKa3bIBaTh UJI€U, HAIICJICHHbIE
Ha TIOMCK pEIICHUS; CONOCTABIATH CBOU CYXKICHHUS C CYKICHUIMU
IPYruX YYaCTHUKOB JAMaliora, OOHApyKHBaTh pas3IMyUMe U CXOJICTBO
NO3UIMH; B KOppeKTHOU ¢dopme (HopMylIHpoBaTh pa3HOIIACHS, CBOU
BO3PaKEHUS;

OPEACTaBIATh  pe3yJbTaThl  pELIEHUs  3aJaud, OKCIEPUMEHTA,
UCCJICIOBAaHUsA, TMPOEKTa; CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUIEHUST € Yy4€TOM 3aJad IMpe3eHTaluu U O0COOEHHOCTEH
ayJIUTOPUHU.

CoTpyaHun4ecTBo:

3)

NOHMMAaTh W  HCHOJB30BaTh  MpPEUMYIIECTBA  KOMaHIHOM U
UHAUBUAYATBHON paOOThl MPHU PELICHUH y4eOHBIX 3ajlay; MPUHUMATh
eJdb COBMECTHOM  NIEATENhbHOCTH, IUIAHUPOBATh  OpPraHU3aIUI0
COBMECTHOM pPabOThI, pacmlpeneisTh BHABI padOT, JOTOBAPUBATHCS,
o0cyXaaTh TMpOIECC M pe3yabTar paboThl; 00001aTh MHEHUS
HECKOJbKUX JIFOICH;
y4acTBOBaTh B TPYMIOBHIX (opmax paboThl (0OCYyKIeHus, OoOMEH
MHEHUH, «MO3TOBBIE ITYPMBI» 1 HHBIE ); BBITIOTHSATH CBOIO YaCTh pabOTHI
U KOOPJAWHHPOBATH CBOM JCHCTBUS C JPYTHMH WICHAMH KOMAaH/IbI;
OIICHMBATh KAYECTBO CBOETO BKJIAJIa B OOMIMNA MIPOIYKT MO KPUTEPHSIM,
c(hOpMyITMPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHUS.

Vuueepcanvnvie  pecynamuenwie  Oeiicmeus,  obecneuusarom

Gdopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHIU.
Camoopranusanus:

COCTaBJISITh ILJIaH, aJITOPUTM PEUIECHUS 33J]a4H, BEIOMPATH CIIOCO0
pelieHus ¢ y4ETOM UMEIOIINXCSI pECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEW, apryMEHTUPOBATH U KOPPEKTUPOBATh BAPUAHTHI
pelieHuii ¢ y4éToM HOBOUM MH(GOPMAIIUH.

CaMOKOHTPOJIB:



e BIAJCTh HaBbIKAMU II03HABATEIBHOW pe(IEeKCUH KaK OCO3HaHUs
COBEPILIAEMBIX JEUCTBUN U MBICIUTEIIBHBIX IIPOLIECCOB, UX PE3YIIbTATOB;
BIAJIETh CIOCOOAMM CaMOIIPOBEPKH, CaMOKOHTPOJS Ipouecca U
pe3yJibTaTa peleHUsl MAaTEMaTU4YEeCKON 3a1a4H;

e INPEABUIETb TPYAHOCTH, KOTOPBHIE MOTYT BO3HUKHYTbH IIPU DPELICHUU
3a7la4yd, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
O00CTOSITENBbCTB,  JAHHBIX, HANJCHHBIX  OMIMOOK,  BBISABICHHBIX
TPYAHOCTEN;

e OIICHMBATh COOTBETCTBUE pe3yibTaTa LEIU U YCIOBUSM, OOBSCHATH
IIPUYUHBI TOCTUKEHUS WU HEOCTUIKEHHUS PE3yJIbTATOB JIEATEIBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBaTh MOHATHIMU: TOYKA, MPAMasi, TIIOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS M3 HUX MPU PEIICHUU
reOMETPUYECKUX 3aa4.

OnepupoBaTh TMOHATUSAMH: TAPAJUICIBHOCTh U  MEPHEHIUKYISIPHOCTD
NPSIMBIX U TIOCKOCTEH.

KnaccuduimpoBaTh B3aMMHOE pacCONIOKEHUE TMPSMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHSATUSMU: JBYTPAHHBIN YTroJl, TPaHU JBYTPAHHOTO YIJIa,
pedpo IBYTpaHHOTO YIJIa; JTUHEHHBIN yroyl ABYrpaHHOTO yIiia; TpagycHas Mepa
JIBYTPaHHOTO yTJa.

OnepupoBaTh MOHSATUSMH: MHOTOTPAHHUK, BBIMYKIBIM M HEBBIMYKIBINA
MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, MPABWJILHBII MHOTOTpaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (MHMpaMuja; MPU3MA,
MPSIMOYTOJIbHBIN TapajuieNienume], Kyo).

KnaccudummpoBate  MHOTOTpaHHUKH, BBIOMpass  OCHOBAHHS  JUIS
Kiaccuukanuu (BBITYKIBIE W HEBBIMYKJIbIE MHOTOTPAHHUKH, IPaBUIbHBIC
MHOTOTPaHHUKH; TIPSIMbIC ¥ HAKIIOHHBIC MPU3MBI, TapaJUICICTUTICBI).

OnepupoBaTh NOHIATUSMHU: CEKYIIIasl JIOCKOCTh, CEUEHNE MHOTOTPAHHHUKOB.

OOBSICHATH IPUHIIUIIBI TOCTPOSHUST CEYCHHH, UCTIONB3YS METOJI CIIEOB.

CrpouTh cedeHHs] MHOTOTPAHHMKOB METOJOM CJIEIOB, BBIMOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX O00BEMHBIX (UTYp: BHU]
CBEpXY, COOKY, CHHU3Y.

Pemiath 3amaun Ha HaXOXJEHHUE T€OMETPUUYECKUX BEJIMUMH MO o0pasiam
WM aJTOpPUTMaM, MIPUMEHSS N3BECTHBIE AHATTMTUYCCKAE METOIBI TIPH PEIICHUH



CTaHJApPTHBIX MATEMATUYECKUX 3a]1a4 Ha BEIYMCICHUE PACCTOSTHUN MEXKY ABYMS
TOYKaMHM, OT TOYKM [0 TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMHUCS TPSIMBIMHU.

Pemiath 3amaun Ha HaXOXJEHUE T€OMETPUUECKUX BEJIMUMH MO o0pasiam
WU aJICOPUTMaM, MPUMEHSS U3BECTHBIE aHATUTUYECKUE METObI MIPU PEIICHUH
CTAaHJApPTHBIX MaTeMaTUYECKUX 3ajlay Ha BBIYUCJIICHUE YIJIOB MEXIY
CKPEIIMBAIOIIUMHUCS TPSMBIMU, MEXIYy TMPSMOA U IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMHU, JIBYTPaHHBIX YTJIOB.

Boruncnsats 00bEMBI U IO TOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupamMuga) ¢ TOpUMEHEHUEeM (POPMYJ; BBIYUCISATH COOTHOIIEHUS MEXIY
TUIOIIAIIMU TTOBEPXHOCTEH, 00BEMaMH TTOTOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHSATUAMH: CUMMETpPUS B MPOCTPAHCTBE; IIEHTP, OCh U
IJIOCKOCTh CUMMETPHH; IIEHTP, OCh M TNIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekars, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HWH(OpMAIMIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (UTypax, MPEACTABICHHYIO Ha YepTekax
U PUCYHKaX.

[IpumensaTs TeomeTpuueckue (PakThl ISl PEIICHUS CTEPEOMETPHUUECKUX
3aJa4, MPEAINOoJIAralolIuX HECKOJbKO IIaroB pEIIeHUs, €ClId YCJIOBUSA
NpUMEHEHHS 3aJJaHbl B SIBHOU (popMme.

[IpuMeHsAT, mOpocTEWIINE MPOrpaMMHBIE CPEACTBA W AJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUECKHX 3a1ay.

[IpuBoaUTE TpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U
KU3HH, pACIO3HABATH NPOSBICHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOJIyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh pEaJIbHbIC
CUTyallud U TPUMEHSATH H3YUYCHHBIE MOHATHUS B MPOIECCE IMOUCKA PEIICHUS
MaTEMaTUYECKH CGHOPMYITUPOBAHHONW TPOOIEMBI, MOJEIUPOBATh pEalbHBIC
CUTyallud Ha S3bIKE TIE€OMETPUHU, HCCIEAOBaTh MOCTPOECHHBIE MOJEIH C
UCIIOJIb30BAaHUEM TEOMETPUYECKUX TIOHITHH M TEOopeM, ammapara aireOpsl;
pemaTh MPaKTUYECKUE 3aJa4yM, CBSI3AHHBIE C HAXOXKJICHHEM T€OMETPUUYECKUX
BEJINYUH.

11 KIIACC

OnepupoBaTh MOHITUSAMHU: IUIMHAPUYECKAs] MOBEPXHOCTh, 00pa3yromme
UUJTUHIPUYECKOW  TMOBEPXHOCTH; UWIMHAP; KOHUYECKAass TMOBEPXHOCTb,
oOpa3yrolue KOHUIECKOH TOBEPXHOCTH, KOHYC; cpepuueckasi TOBEpXHOCTb.

Pacno3naBath Tena BpaieHust (HUIMHAP, KOHYC, cdepa U map).

OOBSACHITH CIOCOOBI OJTYYEHUS TEJT BPAIlICHHUS.

KnaccuduunpoBatsh B3aMHOE PacnoyioxKeHUe chephl U MIOCKOCTH.



OnepupoBaTh MNOHATHUSIMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTA,
BBICOTA CErMEHTA; IAPOBOM CJIOM, OCHOBAHUE IIAPOBOT'0 CJ0S, BBICOTA IIAPOBOTO
CJI051; IIAPOBOU CEKTOP.

Boruncnare 0o0OBEMBI W TUIOMIAJIM  TMOBEPXHOCTEH Ted  BpalleHus,
FEOMETPUUECKUX TN C IpUMEHEHUEM (HOopMy.

OnepupoBaTh TMOHATUSIMU: MHOTOTPAHHHMK, BIHCAHHBIM B cdepy u
OMHUCAHHBIA OKOJO cdepbl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK WJIU TEJO
BpAILICHUS.

Bbruncnsath COOTHOIICHUST MEXKTY TUIOIIAISIMU TTOBEPXHOCTEH U 00BbEMaMu
IIOJOOHBIX TEI.

N3o0paxate uzyuaempie (GUTYpbl OT PYKH U C MPUMEHEHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoinonHATh (BBIHOCHBIE) TIJIOCKHE YEPTEXKH W3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYP: BUJT CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpaICHUSI.

N3Bnekarb, WHTEPHPETHPOBATH M TPEOOpPa3OBBIBATH HHQPOPMAIUIO O
IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpaxX, MPEACTABICHHYIO Ha YepTEkKaX
Y PUCYHKaXx.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BpInOnHATE JIEUCTBUSA CIIOKEHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOKEHUS BEKTOpA Ha YHCII0, O0BSACHSITh, KAKUMU CBOMCTBAMHU OHHU 00J1a1at0T.

[IpuMensATh TpaBUIIO MapajuIesIeUIea.

OnepupoBaTh TOHATUSIMHU: JIE€KAPTOBBI KOOPJAMHATHI B MPOCTPAHCTBE,
BEKTOpP, MOJyJb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAHWHATHI BEKTOPA, YIroOJ
MEXIY BEKTOpaMH, CKaJApHOE MPOU3BEIACHUE BEKTOPOB, KOJJIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPBI.

Haxomute cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOpPAa HA YHCIO, YIOJI
MEXYy BEKTOpPaMHU, CKAISPHOE MPOM3BEICHUE, PACKIAABIBATE BEKTOP IO ABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPaBHEHUEM B J€KapTOBOM CUCTEME KOOPIMHAT.

[IpumensaTH, TEOMETpHUECKHE (DAKTHI ISl PEIICHHUS CTEPEOMETPHUCCKUX
3a/1a4, MPEANOJIArarOliuX HECKOJIbKO IIAaroB pEIICHUs, €CIU YCIOBUSA
MIPUMCHEHMS 33JI1aHbI B SIBHOH (hopme.

Pemates npocreiiime reoMeTpudecKue 3a1a4l Ha MPUMEHEHHE BEKTOPHO-
KOOPAWHATHOI'O METO/IA.

Pemate 3amaym Ha [A0KAa3aTEIbCTBO MAaTEMaTHUYECKUX OTHOIICHHM H
HaX0XJECHHE TEeOMETPUYECKUX BEJIMYMH I1I0 oOpas3laM WIH aJropuTMam,
NPUMEHSII U3BECTHBIE METOJbI MPHU PEIICHUH CTAHAAPTHBIX MAaTEMaTHYECKUX
3ajad.



IIpuMeHATr mpoOCTEHIINE NPOrpaMMHBIE

CpEeICTBA M  AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU PEUICHUH CTEPEOMETPUUECKUX 3a]1ay.

[IpuBOaMTE mpUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B INPUPOJE U
KU3HH, pACIIO3HABATH NPOSBIECHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IpuMeHATh NOJIyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATH PEAJIbHBIE
CUTyallud W TIPUMEHATH HM3YUYECHHBIE NOHATHS B IPOILECCE IMOMCKA PEIICHUS
MareMaTuyecku CcGOPMYIUPOBAHHOW NPOOJIEMBbl, MOJAEIUPOBATh pEalbHbIC
CUTyallud Ha S3bIKE TIE€OMETPUHU, HCCIEAOBaTh IMOCTPOECHHBIE MOJAEIU C
UCIOJIb30BAaHUEM TE€OMETPUYECKUX TOHATHM M TEOopeM, ammapara aireopbl;
pemaTh NPaKkTUYECKUE 3aJa4yM, CBSI3AHHBIE C HAXOXKJICHHEM TI€OMETPUUYECKUX
BEJINYMH.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KonuvecTBo yacos JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ae/ioB U (un¢posrbie)
KonTtpoJbHbie
n/m| TeM NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThbI
pecypchl
1 Brenenue B crepeoMeTpuio 4 POII
[IpsimMbIe ¥ TIIIOCKOCTH B
5 MIPOCTPAHCTBE. 99 5 -
[TapamienbHOCTE NPSMBIX U
IIJIOCKOCTEMN
3 HepneHz[HKynﬂpHocn: 19 1 —
MPSMBIX U IJIOCKOCTEN
4 MHororpaHHUKH 17 1 POII
I1 :
s OBTOPEHHUE: CEUCHUS, 6 1 —
PacCTOSIHUS U YTJIbI
OBIIEE KOJIMYECTBO YACOB 68 5
I10 ITPOT'PAMME
IHHOYPOYHOE IINTAHUPOBAHUE
10 KJIACC
Ne Tema ypoka Koa- DJIeKTPOHHBIE
ypoKa BO nudposbie
o0pa3oBaTeJibHbIE
4acoB pecype




Beenenne (IIpeamer crepeomerpun. OCHOBHBIE IOHATUS U 44

aKCHOMBI CTEPEOMETPHUH.

[IepBbie creacTBUS U3 TEOPEM)
1 OCHOBHBIE TIOHATHS U AKCUOMBI CTEPEOMETPHH. 1 POIII
2 [IepBble cnencTBUS U3 aKCUOM 1 POII
3 [IpuMeHeHne akCHOM K PEIICHUIO 331a4 1 POII
4 [Ipocrenmme crepeoMeTprudecKue 3a1a4u 1 POII

I'nasa |. [lapanjieJbHOCTH NPSAMBIX U MJIOCKOCTEMH 224
5 [TapanienbHOCTh NPSAMBIX. 1 POII
6 [TapamiensHOCTh TPSAMON U IFIOCKOCTH 1 POII
7 CBoiicTBa NPSAMBIX NapAJIEIbHBIX MIIIOCKOCTH 1 PO
8 Pewrenue 3aga4 Ha napayIeIbHOCTh NPSAMOU U IIIOCKOCTH 1 PO
9 B3anMHOe€ pacnoiokeHue IpsIMbIX B TPOCTPAHCTBE. 1 PO
10 CkperuBaroniyecs nmpsimMble 1 PO
11 VYTIubl ¢ COHanpaBJIEeHHBIMA CTOPOHAMHU 1 PO
12 VYros Mex 1y NpSIMBIMHU. 1 PO
13 Konmponvnasa paboma Ne 1 no meme "Axcuomot 1 POII

cmepeomempuu. NaApaiiebHOCHb RPAMbBIX U HIA0CKocmen'"
14 [TapamiensHOCTB TIIOCKOCTEH 1 POII
15 CBoiicTBa napajuieibHbIX IIOCKOCTEH 1 PO
16 Pemenue 3a1au Ha napajieIbHOCTD INIOCKOCTEN 1 POII
17 Terpasap 1 PO
18 Pemenue 3anau Ha TeTpasap 1 POII
19 [Mapannenenunen 1 PO
20 Pewrenue 3ama4 Ha nmapajuieaenumnesy 1 POII




21 3azauy Ha MOCTPOEHHUE CEUEHUM 1 POII
22 3ajaun Ha MOCTPOCHUE CEYEHUM TETpadapa 1 PO
23 3aaun Ha MOCTPOCHHUE CEYCHUI TTapaJuIeIIeTuIe/1a 1 POII
24 Pemrenue 3agau Ha napaJiieIbHOCTh B IPOCTPAHCTBE 1 PO
25 Konumponsnan paboma Ne2 no meme 1 PO
"Ilapannenvnocmo 6 npocmpancmee'
26 Pemenue 3apanuii EI'D o teme 1 PO
"AkcuoMsbl crepeomerpui. [lapamiensHocTs B mpocTpaHcTse”
I'naga II. IlepneHanKYJIAPHOCTH NPSAMBIX H IVIOCKOCTEH 194
27 [lepnientuKkynspHbIE MPSIMBIE B IPOCTPAHCTBE 1 POII
28 [TapannenbHble npsiMble, TEPIIEHIUKYISAPHBIE K IJIOCKOCTH 1 POII
29 [lepnieHTuKyIAPHOCTD MPSAMOM U IIIOCKOCTH 1 POII
30 Teopema o0 npsIMOiL, MEPIIEHANKYIIIPHON K ITIOCKOCTH 1 PO
31 Pemrenue 3aga4 Ha nepneHANKYIAPHOCTD IPSIMOM U 1 PO
MJI0CKOCTH
32 PaccTostHue OT TOYKHM 10 TUIOCKOCTH 1 POLI
33 [lepnieHauKynsip U HAKJIOHHBIE. 1 PO
34 Teopema o0 Tpex nepneHANKyIsIpax 1 PO
35 Pewrenue 3agau Ha TeopeMy O Tpex MEPHIEHIUKYISIPAX 1 PO
36 VYros Mexay npsMOH U INIOCKOCThIO 1 PO
37 Haxoxzaenue yria Mexxay NpsiMON U TUIOCKOCTBIO 1 POII
38 JIByrpaHHbIN yroJ. 1 POII
39 [lepnieHIUKyYIAPHOCTD MIOCKOCTEN 1 POII
40 [IpssmoyropHbIi napasuIeIeuIe 1 POII
41 Tpexrpansslii yroa 1 POII
42 MHororpaHHbIi yroi 1 POII
43 Pemenue 3a1a4y Ha NEPIEHANKYISIPHOCTD NIPSAMOI 1 1 POII

IIIIOCKOCTH




44 Konumponvnas paboma Ne 3 no meme 1 PO
"[lepnenouKynaprnocmo npamoil u naiockocmu'
45 Pemenue 3apanuii EI'D o teme 1 PO
"[lepneHIUKYISIPHOCTD NPAMOH U MI0CKOCTH"
I'nasa III. MHOrorpaHHuKHu 174
46 [loHsiTHE MHOTOIpaHHUKA. 1 POIII
47 I'eomerpuueckoe Teno. Teopema Ditnepa 1 PO
48 [Ipu3ma. npoctpancTBeHHas Teopema [ludaropa 1 POII
49 [Mupamuna 1 PO
50 [IpaBunbHas nupamuaa 1 POII
o1 YcedeHnHas nupamuia 1 POII
52 Pemrenue 3a1a4 Ha UpamMuy 1 PO
53 CuMMeTpHs B IPOCTPAHCTBE 1 PO
54 [IpaBusIbHBIE MHOTOTPAaHHUKHU 1 PO
55 Pewrenue 3aga4 Ha MpaBUIIbHBIE MHOTOTPAHHUKH 1 PO
56 DeMEeHThl CUMMETPUHU IPAaBUIIbBHBIX MHOTOTPAHHUKOB 1 PO
57 3Be34aThle MHOTOTPAHHUKHU 1 PO
58 Pemenue 3a1a4 Ha MHOTOTpaHHUKHU 1 PO
59 Pewrenne 3agau EI'D Ha npusmy 1 PO
60 Pemenue 3agau EI'D Ha nupamuy 1 POII
61 Konmponvnasa paboma Ne 4 no meme ""Muozozpannuxu" 1 PO
62 Pemenue 3aganuii EI'D no teme "MHororpanHuku" 1 PO
3aK/II04uTeIbHOE MOBTOPEHHE Kypca reoMeTpHH 64
63 AXCHOMBI CTEpEOMETPUH 1 POII
64 [TapanienbHOCTB B IPOCTPAHCTBE 1 POII
65 IlepneHIUKYIAPHOCTE B IIPOCTPAHCTBE 1 POII




66 [Ipusma, nupamuga POII
67 Pemenue 3anau EI'D npusma POII
68 Pemenue 3apau EI'D nupamuia POII

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

1. Teomerpus. YueGHUK JUIsl KJIACCOB C YrIIyOJI€HHBIM M IPO(UIBHBIM U3YYEHUEM
matematuku. 11 kmace. / E.B. Ilotockyes, JI.U. 3BaBuu. U3a. JIpoda Mocksa - 2008.

2. T'eomerpust. 3aJa4HUK ISl KIIACCOB C YrITyOJIEHHBIM U MTPO(QMIEHBIM H3y9eHUEM
matemaTuku. 11 kmace. / E.B. Ilotockyes, JI.W. 3BaBuu. U3a. [Ipoda Mocksa - 2008.

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

1. Tycesa N.JI. u ap. COOpHUK TECTOBBIX 3aJaHU [UII TEMAaTHYECKOTO U
urorosoro koutpossa. 10-11., M: «MuTemnekt-L{entp», 2008

2. Epmosa A.Il., 'ono6opoapko B.B. CamocTosiTebHBIE U KOHTPOJIBHBIC PAOOTHI.
AnrebOpa n Havana ananuza. 10-11.,M: «nekcay, 2007

3. Tlotockye E. B., 3BaBuu JI. . KoHTposibHBIE U TIPOBEpOYHBIE PAOOTHI TIO
reometpun. 10—11 kmaccer: Mmetoanueckoe mocodue. — M.: [Ipocsemenue, 2019.

4. Kosanésa I'.U., MaszypoBa H.M. T'eomerpust 10-11 kmaccel: TecThl s
TEKyIero u oooomaromniero KouTpossa. Boarorpan: Yuutens, 2018

5. Tlotockye E. B., 3BaBuu JI. . KoHTposibHBIE U TIPOBEpOYHBIC PAOOTHI TIO
reomerpun. 10—11 kmaccel: Mmetoanueckoe mocodue. — M.: [Ipocsemenue, 2007

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
1. MaremaTuka: exXeHeAelbHOe YYEeOHO-METOAMYECKOE NPUIIOKECHHE K

razete «[lepBoe centsOps», http://mat.Iseptember.ru.
Jliist obecriedeHus I0JOTBOPHOTO YIeOHOTO TMporiecca MpeArnoaaraeTcs
UCIIOJIb30BaHUE HH(DOPMAIIMK U MATEPUAJIOB CIICAYIOIINX HHTEPHET-PECYPCOB:
1. MunncTepcTBO 0Opa3oBanus u Hayku PD: http://www.mon.gov.ru/
2. ®enepanbHOe TOCydapCcTBeHHOE — yupexknaenue «l ocymapCTBEHHBIH

HAYYHO-HMCCIICIOBATEIHCKUNA MHCTUTYT WH(POPMAITMOHHBIX TEXHOJIOTHH H
TeJIGKOMMYHHKaIi»: http://www. informika.ru/
3. Tectuporanwme on-line: 5-11 xmaccer: http://www.kokch.kts.ru/cdo/



http://mat.lseptember.ru/
http://www.mon.gov.ru/
http://www/
http://informika.ru/
http://www.kokch.kts.ru/cdo/

7.
8.

9

[TyreBomuTens «B Mupe Haykw» IS IIKOJIBHUKOB: hitp://www.uic.ssu.
samara.ru/~nauka/

Merasanuknoneaus Kupmuia u Medomus: http://mega.km.ru/ Caiit
sHIMKIoneaui: http://www.eneyclopedia.ru/

DOneKkTpoHHbIE 00pa3oBaTeNbHBIE pecypchl K yuyeOHukam B Epunoii
koJutekuu WWw.school-collection.edu.ru

http ://www.openclass.ru/node/226794
http://forum.schoolpress.ru/article/44

http://1314.ru/

10.http://www.ugq.ru/article/64
11.http://staviro.ruhttp://www.youtube.com/watch?v=L.LSKZJA802E & feat

ure=related

12.http://www.youtube.com/watch?v=Cn24EHY kFPc&feature=related
13.http://staviro.ru/



http://www.uic.ssu/
http://samara.ru/~nauka/
http://mega.km.ru/
http://www.eneyclopedia.ru/
http://www.school-collection.edu.ru/
http://www.openclass.ru/node/226794
http://forum.schoolpress.ru/article/44
http://1314.ru/
http://www.ug.ru/article/64
http://staviro.ru/
http://staviro.ru/
http://www.youtube.com/watch?v=L.LSKZJA8g2E&feature=related
http://www.youtube.com/watch?v=Cn24EHYkFPc&feature=related
http://staviro.ru/

