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MOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepabHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIICMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CaMOpa3BUTHS M HEMPEPhIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCH.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeIHEro oOIero
oOpazoBaHusl OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
MPEAMETHBIX PE3yIbTATOB OOYyYEHHUS T€OMETPUM B HAINPABICHUU JTMYHOCTHOTO
pa3BuTUA oOydaronuxcs, GOpMUPOBaHUS (PYHKIIMOHATBLHOW MaTeMaTHYeCKON
IPAMOTHOCTHU, U3YUYEHUS IPYTUX YUEOHBIX JUCHUIUIMH. Pa3BuTHE y 00yUYarommxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M WACAIBHOIO, XapaKTepe OTPaKEeHHUs
MaTEeMaTUYECKOM HAyKOH SBICHUI 1 TPOLIECCOB PEaTbHOTO MUPA, MECTE T€OMETPUH
B CUCTEME HAyK M POJIM MATEMAaTHUYECKOT0 MOJIEITMPOBAHUS B HAYYHOM MO3HAHUH U
B IIPAKTUKE CIIOCOOCTBYET POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS yUALITUXCS, a
TaK)K€ KAa4yeCTB MBIIUICHUS, HEOOXOAMMBIX MJIA aJanTallid B COBPEMEHHOM
0O11IeCTBE.

['eomeTtpust siBisieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KaK OO0ECIEeYMBACT BO3MOXKHOCTh M3YUYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIIPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIIUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYAIOIIUMHUCS
MOHATUWHBIX OCHOB T€OMETPHUH U TOCTPOCHHUU IIEMOYKHU JOTUUECKUX YTBEPKICHUI
B XOJI€ pEUIeHUS TeOMETPUYECKHX 3a/Jady, YMEHHE BBIIBUIaThb U OIPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCHOJIB3YIOTCS MPHU PEIICHUU 3a/Ja4 €CTeCTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKHU.

YMeHue OprUeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYUIECTBEHHYIO POJb BO
BCEX 00JIacTSIX NEATEeNbHOCTH uenoBeka. OpHeHTalus 4ejloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIUAIBHOTO ObITHS, (opMa
OTPaXKEHUSI OKPYKAIOUIETO0 MHUPA, YCIOBHE YCHEIIHOTO MO3HAHUS U AKTUBHOTO
npeoOpa3oBaHus  JAecTBUTENbHOCTH. OnepupoBaHUE  MNPOCTPAHCTBEHHBIMU
oOpazamu 00bEIUHSIET pa3HbI€ BUJIbI YUEOHOM U TPYI0BOM AESATEILHOCTH, SIBISETCS
OIHUM U3 MpOPEeCcCHOHAIbHO BaXXHBIX KadyecTB, IOATOMY akTyalibHa 3a/aya
dbopmupoBaHusi |y  OOydYarOIIMXCS  MPOCTPAHCTBEHHOIO  MBIIUICHUS  Kak



Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHUSI — CYUIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOMN AESATEIBHOCTH [0 MHOTUM HaIPaBICHUSIM.

Llens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yyeHusi — oOmeoOpa3oBareabHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs yepe3 odecrneyeHne BO3MOKHOCTH MTPUOOPETEHHS M HCTIOIb30BAHUS
CUCTEMAaTHYECKUX TE€OMETPUYECKMX 3HAaHUW W  JEUCTBUM, creuu(pUUHBIX
r€OMETPUHU, BO3MOXKHOCTH  YCHEIIHOTO  MPOJOJDKEHHS  00pa3oBaHMsS 1O
CHEIUATbHOCTAM, HE CBSI3aHHBIM C IPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma no reoMeTpur Ha 0a30BOM YpOBHE TNIpe/Ha3Ha4Y€Ha IS
oOy4aromuxcs CpeHEeN MIKOJIbI, HE UCIBITHIBABIINX 3HAUUTEIbHBIX 3aTPYAHEHHM
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3om, oOyuaromuecs Ha
06a30BOM YPOBHE JIOJKHBI OCBOUTD 00IIIME€ MaTEMAaTUYECKUE YMEHUS, CBA3aHHbBIE CO
cnenupUKol reoMeTpur U He0OXOJIMMBbIE JUIsl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0r0, 0HM UMEIOT BO3MOKHOCTh U3yYUTh F€OMETPHIO OoJiee IIyOoKo, eciiu
B JlaJbHEHIIEeM BO3HUKHET HEOOXOJIMMOCTh B T€OMETPUUYECKHUX 3HAHUAX B
npodeccuoHaIbHOU 1eATeTbHOCTH.

JIOCTI)KEHHE 1IeJId  OCBOEHHUS NpOrpaMMbl 00€CIEeUMBAETCs pEIICHUEM
COOTBETCTBYIOLIMX 3a7ad. llpuopuTeTHBIMH 3aadyaMud  OCBOEHMS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:

e (opMHpOBaHHE TPEICTABIECHUS O TE€OMETPUM KaK 4YacTU MHUPOBOMH

KYJIbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMHpOBaHUE NPEICTABICHUS O MHOTOI'PaHHUKAX U TeJlaX BpAIICHUs KaK
0 BaXXHEMIINMX MaTeMaTHYECKUX MOJEJAX, MO3BOJISIOMIMX OINUCHIBATH U
U3y4aTh pa3Hble SBJICHUS OKPYKAIOLIET0 MUPA;

e (dopMUpOBaHHE YMEHHUS pacllo3HaBaTh Ha YEpTEkKaxX, MOJAENAX U B
peabHOM MHUPE MHOTOI'PaHHUKH U TEJIa BPALCHUS;

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

e (GopMUpOBaHHE YMEHHsS OINEPUPOBATH OCHOBHBIMH MOHATHUAMU O
MHOTOI'PaHHUKAX U TeJIaX BPAIEHUS U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJCHHE  QITOPUTMAMHM  PEIICHHs  OCHOBHBIX  THIIOB  3a]ad;
(GopMupoBaHuE  yMEHHUS TPOBOJUTH  HECIOXKHBIE JOKa3aTelIbHbIC
paccyKIeHus B XOAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
PAKTUYECKUM COJIEPKAHUEM;

e Pa3BHUTHE MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00ydaronuxcs,
MMO3HABATEIbHON aKTUBHOCTH, MCCIIEOBATENbCKUX YMEHUN, KPUTUUHOCTH
MBIIUICHHUS;

e (opmupoBaHHe (PYHKIIMOHAIBHON IPaMOTHOCTH, PEJIEBAHTHON Fr€OMETPHH:
YMEHHE paclio3HaBaTh NPOSIBIECHUS FTE€OMETPUUECKUX OHATHI, 0OBEKTOB U



3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIUsX U MPU U3YYCHUU
IpYrux  y4eOHBIX  MPEIMETOB,  MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEpHOCTEH, (hOPMYIUPOBATh UX HA SI3BIKE T€OMETPUU U CO3/1aBaTh
FCOMETPUYECKUE MOJICNIM, NPUMEHATh OCBOEHHBIH TIeOMETPUUYECKUI
anmapat IS peuleHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIICHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OTAMYUTENBFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIIOYEHUE B KYypC
CTEPEOMETPUH B HAYAJI€ €T0 U3YUCHUS 3a/1a4, PEIIaeMbIX Ha YPOBHE HHTYUTUBHOTO
MO3HaHMs, U OMNpe/eNEHHBIM 00pa3oM OpraHuW30BaHHas paboTa HaJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIUPYET NMPOTEKaHUE UHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K JabHEHIIIEMY
U3YUYEHUIO TIPeIMETA.

[Ipeanourenue oTaaércss HArasAIHO-KOHCTPYKTUBHOMY METOY 00y4YeHUsl, TO
€CTh TEOPETUYECKHUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEJIMETHO-
MPAKTUYECKON JesATeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUYalIuxcs B Kypce CTepeoOMETPUH TPOBOIUTCS 3a CUET peIlIeHHs 3a/1a4 Ha CO31aHHe
IPOCTPAHCTBEHHBIX 0O0pa30B W 3aJad Ha OINEPUPOBAHHUE MPOCTPAHCTBEHHBIMU
obOpazamu. Co3ganue oOpa3za TMPOBOJUTCA C OMOPOM HA HATJIAIHOCTh, a
OIepupoOBaHUE 00PA30M — B YCIOBUAX OTBJICUEHHUSI OT HATJIAHOCTH, MBICIEHHOTO
U3MEHEHHUS €T0 UCXOIHOTO COJIEPHKAHUSA.

OcHoBHBIE coaepkaTeNnbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacmnpenensieTcss He TOJIBKO MO COAEPKATEIbHBIM JIHHUSAM, HO U 110 T0/1aM 00y4eHUS
Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpaMMbl, pacnpenelEHHbIM [0 TroaaM OOyd4eHws,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, 4YTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATHUSAMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYINATENIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYarONIUXCs, PaCHIUpSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha n3ydenue reometpun orBoautcsa 2 yaca B Henenro B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a aBa rojia 00ydenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA

10 KVIACC

IIpsiMble U IJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTEpEOMETpUU. Touka, TMpsiMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue MpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS,
napajuiejbHble M CKpelluBaroluecss mnpsiMblie. [lapamienbHOCTs MOpSIMBIX U
IJIOCKOCTEl B MNPOCTPAHCTBE: TNapaJlIeNIbHbIE TMPAMBIE B  IPOCTPAHCTBE;
NapaIeIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh MPSAMON M IUIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXAY NpPsIMbIMU B MPOCTPAHCTRBE.
[TapamienbHOCTh MIJIOCKOCTEN : apaIeNIbHbIE IIIIOCKOCTH; CBOMCTBA apalIeIbHbIX
miockocTelt. [IpocTelinie mpocTpaHCTBEHHBIE (PUTYPHI HA TIJIOCKOCTH: TETPadIp,
KyO, MapajieJenunes; NoCTPOCHUE CEUCHU.

[TeprieHAUKYJISIPHOCTH NPAMOM U MJIOCKOCTU: MEPHEHIUKYIISIPHBIC MPSIMBIE B
MPOCTPAHCTBE, NPSIMbIE MAapaJUICIbHbIE W MEPHEHIUKYJISIPHBIE K IJIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH MPSMOW U IUIOCKOCTH, TEOopeMa O MpsAMOu
NEPNEHIUKYISPHON IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YrOJ MEXKIY MNPSMOW U
IUIOCKOCTBIO;  IBYTPAHHBIA  yroji, JIMHEHMHBIM yrojll  JBYIPaHHOrO  yrija.
[lepnieHaAUKYIISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JIO TTOCKOCTH, MPOEKITUS (GUTYPHI HA TUIOCKOCTh. [leprieHuKyaspHOCTD
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJSIPHOCTH ABYX IUIOCKOCTEM. TeopeMa o TpEx
NEPHEHIUKYISApaXx.

MHoOrorpaHHuKu

[ToHAATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAaHHHKA, BBINYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
Mpu3Ma; TpaHU W OCHOBAHUS MPU3MBI; MpsMasi U HAKIOHHAS MPU3MBI, OOKOBasi U
MIOJTHAs ITIOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuiejienunes; 1 ero cpoucrtsa. I[lupamupa: n-yrojspHas nupamuia, TpaHd H
OCHOBaHUE MUPaMUJIbl; OOKOBAasi U MOJHASA MOBEPXHOCTh MUPAMUIBL, IPABUIIbHAS U
ycey€éHHas mnOupamMuga. OJEMEHTbl TMpu3Mbl U nupamuabl. [IpaBunbHble
MHOTOIPaHHUKHW: MOHSTHE NMPAaBWIBHOTO MHOTOTPAaHHMKA; NPaBWIbHAs NpPU3Ma U
MpaBWIbHAS TNHPAMUAA; NpPaBWIbHAsA TPEYrojbHAs MHPAMUIA W IPABUIbHBIN
terparap; KyO. IlpencraBienrie O NpaBUIbHBIX MHOTOTPAHHHUKAX: OKTadp,
noaeka’ap v ukocaxap. CedueHus: Mpu3Mbl U MUPAMU/IBL.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJTIOCKOCTH. DJIEMEHThl CHMMETPUH B TUPAMUIAX, MApAIUICIICIUNENAX, IPABUIbHBIX
MHOTOIPaHHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaar OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IJIOLIAAb OCHOBAHMM, TEOpEMa 0 OOKOBOM MOBEPXHOCTH NpsiMOM ipu3Mel. [ nomansb
OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW MHpPAMUJbI, TEOpeMa O
wiomaan yceu€Hnon nupaMuipl. [lonsitue 06 06béme. O6bEM UpamMuabl, IPU3MBIL.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KIIACC

TeJia BpalueHus

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

Konnueckass moBepxHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE U BEpIlIMHA, 00pa3yroIias
U OCh; TUIOIIAIb OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIne
U BBICOTA; OCHOBAHMS 1 OOKOBas TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IJIOMIAL MOBEPXHOCTH C(HEpHI.
Bsaumnoe pacrnonoxenue cepbl U IIIOCKOCTH; KacaTeabHas MIOCKOCTh K cdepe;
I0a b cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUMHIpPA U KOHYCA.

KomOunaruu Ten BpamieHuss ¥ MHOTOTpaHHUKOB. MHOTOTrpaHHUK, ONTMCAaHHBINA
okoJio cdepsl; chepa, BiMcaHHAS B MHOTOTPaHHUK, W TEJIO BPAICHUS.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00bEMeE
MPSMOYTOJILHOTO TIapajuienenurena u cieactBus u3 He€. OO0bEM TMIMHIpA,
konyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TElL.

Ceuenus muMHApa (MapaJuieaIbHO U MEPIEHANKYISIPHO OCH), CEUYEHHUS KOHYCa
(mapaJyeabHOe OCHOBAHUIO M IIPOXOISIIIEE Yepe3 BEPIIMHY), CEUCHHUS 1Iapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0KeHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHNE BEKTOpA Ha 4MCI0. Pa3noxkeHue BEKTOpa 1Mo TpEM HEKOMIUJIAHAPHBIM
BekropaMm. IIpaBuno mapamnenenunena. Pemenwe 3agay, CBSA3aHHBIX €
MPUMEHECHUEM TMpaBUi JACUCTBUUA € BeKTopamu. I[IpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopnunatel Bektopa. IIpocreimme 3amaun B
KOOpAMHATaX. Yron Mexay BekTopaMu. CKalIpHOE IPOU3BEICHUE BEKTOPOB.
Boluncnenue yrioB MExIy MPSMbIMU U IDIOCKOCTSIMHU. KOOpaMHATHO-BEKTOPHBIN
METO/I IPH PEIIEHUHA T€OMETPUUECKHUX 3a]1a4.



IIJTAHUPYEMBIE PE3YJIBTATDBI

JINYHOCTHBLIE PE3YJIbTATDI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTpaMMbl y4eOHOro mpeamera
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMKU 00YYaIOIIETOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINEecCTBa, TMPEJICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3UUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TrpaxaaHCcKoro oOiiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICCTBOBATh C COIMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUM C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKOM IpaXkTaHCKOW UJICHTUYHOCTH, YBAKECHHS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTHUKOB M POCCUHCKON MaTEMAaTHYECKOM IIKOJIBI,
K HCTOJB30BAaHUIO ITHX JOCTHIKEHHUM B JPYrUX HayKax, TEXHOJOTHSX, cdhepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHIICKOrO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHWEM JIMYHOTO BKJIAJIa B IIOCTPOSHUE YCTOMYMBOTO OyMYIIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEN, 00BHEKTOB, 3aJ1a4, PEIICHUH, pacCyKACHUI; BOCIPUUMUYUBOCTHIO
K MaTeMaTUYECKHUM acIleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTHIO YMCHHS TIPUMEHSATh MAaTEMATHYCCKHE 3HAHUSA B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U
OTJIbIXa, peryisipHas (pu3ndeckas aKTHBHOCTS ); (GU3UIECKOTO COBEPIIICHCTBOBAHMUS,
MIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIIBLHOM JIESITEILHOCTHIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAaHWEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K
paznuyHbIM  chepaM  NMPODECCHOHANBHON  JIESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTHUKOW W €€ MNPWIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynyme mnpodeccuu W peaaru30BbIBaTh COOCTBEHHBIC KHU3HEHHBIC IUIAHBI;
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTE€MaTHYeCKOMY OOpa30oBaHUIO U



CaMOOOpa30BaHUIO HA TMPOTSIKEHUM BCEW J>XU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUH IPAKTUUECKUX 3a]]a4 MaTEMAaTHUE€CKON HAITPaBIEHHOCTH.

IKO0J0IrHYecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUUYECKOM KYyJIbTYpPhl, TMOHHUMAHUEM BIIMSHUS
COIMATbHO-2KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIUATLHOMN
Cpelbl, OCO3HAHMEM TJ00AJBHOIO  XapakKTepa HSKOJOTHYECKUX MpooJieM;
OpUEHTAIIMEH Ha MPUMEHEHHE MATEMAaTHUYECKUX 3HAHWM IJis1 pelieHus 3a7ad B
00J1acTU OKPY’KAIOIIEH Cpeibl, INIAHUPOBAHUS TTOCTYIKOB U OIIEHKU UX BO3MOKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHI0 MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKu U  OOIIECTBEHHOW TMPAKTHKWA, MOHUMaHUEM
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEUYECKOH ESITeNIbHOCTH, ATAloB €&
Pa3BUTHUS M 3HAYMMOCTH JJIA PAa3BUTUS IMBWIM3AIUU, OBJIAJCHUEM S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpPOW KakK CpEJACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBJIATh MPOCKTHYK) U HCCIEAOBATEIBCKYIO JESITEIHHOCTh
WHIMBUIYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE pe3yJIbTaThl OCBOEHHUS MPOrpamMMbl y4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHLIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHLIMU 0eUCMBUAMU.

1)  Vuusepcanvnvie = no3nasamenvuvle  Oeticmsus,  obecneuusarom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECco8 obyuaruuxca (oceoenue
Memoo08  NO3HAHUA — OKpyJcaowe2o  Mupa,  NpUMeHeHue  J0SUYECKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKK MATEMAaTHUYECKUX
OOBEKTOB, TOHSTUH, OTHONICHUH MEXIYy MOHATUAMH, (HOPMYITUPOBATH
OTIpEJICICHHs] ~ TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS /i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOJAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBBIBATH  CYKICHHUS:
yYTBEPIUTEIbHBIC W OTPHUIATEIbHBIC, C€IWHUYHBIC, YAaCTHBIC W OOIIWE,
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
npoTtuBopeursi B (aKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;
npeiaraTh KpUTEPUH 7S BBISIBIICHHUS 3aKOHOMEPHOCTEH U TIPOTUBOPEUNI;



e JleNlaTh BBIBOABI C KCIOJIb30BAHMEM 3aKOHOB JIOTHUKH, NEIYKTHUBHBIX H
MHJIYKTUBHBIX YMO3AKIIOUCHHUH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

e TPOBOJUTH CaMOCTOSITEJILHO JI0OKa3aTeabCTBA MaTeMaTUYEeCKUX
yTBEPKACHUN (MpsSMbIE U OT MPOTUBHOI0), BHICTPAUBATh apryMEHTAIINIO,
NPUBOAUTL TPUMEPhl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIBI;

e BBIOMpATH crmoco0 penieHus ydyeOHOM 3agauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElIeHHUs, BBIOUpaTh HauOoJIee NOAXOASANIUNU C Y4ETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:

e HCMOJIb30BaTh BOIMPOCHI KaK HCCIIEIOBATEIILCKUNA WHCTPYMEHT MO3HAHUS,
dbopmynupoBaTh BOMPOCHl, (UKCUPYIOIIME MPOTUBOpEUUE, MNpoodsIemMYy,
yCTaHABIIMBaTh  HMCKOMOE W  JlaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MMO3UIIMI0, MHEHHUE;

e TPOBOJUTH CaMOCTOSITEJTLHO CIUJITAaHUPOBAHHBIN AKCTICPUMEHT,
UCCIEIOBAaHNE TI0 YCTAHOBJICHHIO OCOOCHHOCTEW MAaTeMaTHU4YeCKOTO
o0BeKTa, SIBICHMS, TPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXAy
00BEKTaMH, SIBJICHUSIMH, POIIECCaAMU;

e CaMOCTOSITENIbHO (OPMYIHPOBATH OOOOIIEHHS U BBIBOJBI IO Pe3yJIbTaTaM
IPOBEIEHHOTO HAOIIOACHUS, MCCIEI0BAaHUS, OLIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 0000IIECHHIA;

e IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECCa, a TAKXKE BBIJIBUTATH
MIPEINOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pab6ora ¢ undgopmanmei:

e BBISIBISATH Je(DUIUTHI HHPOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIJISi OTBETA HA
BOIIPOC U JIJIs1 pEUICHUS 3a]]a4H;

e BBIOMpaTh WHGOPMAIMIO W3  HCTOYHUKOB  PA3IHYHBIX  THUIIOB,
aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (OPM TPEICTABICHNUS,

e CTPYKTYpUPOBaTh HHPOPMAIIUIO, MPEJCTABIATH €€ B PA3NHUHBIX (PopMmax,
WJLTIOCTPUPOBATH TPadUIECKU;

e OIICHUBATH HaJIEKHOCTh uHpopManu o CaMOCTOSITETIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvle KOMMYHUKamMueHwvle  Oelicmeus, o0becneuusarom

chopMupo8aHHOCMb COYUATLHBIX HABLIKOE 00YUAIOUJUXCAL.

Oo0wenue:

e BOCHPHUHUMATH U (POPMYIUPOBATH CYKJICHHUSI B COOTBETCTBUHU C YCIOBUSIMHU
U 1eJISIMU OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3pEHUS



B YCTHBIX U NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOAY pELIEHUs
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

B X0JIe 00CYXJAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
npo0sieMbl, penraeMoi 3aJaun, BbICKa3bIBaTh U/IEH, HAIICJICHHbIE HA MOUCK
pELICHMs; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKIEHUSMU JPYTUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3jiu4yve M CXOACTBO MO3HIMI; B
KOPpPEKTHOU (hopme GOpMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OpEICTaBIATh  pe3yjibTaThl  pEIIeHUs  3a7auyd,  OSKCIEpHUMEHTA,
UCCJIeI0BAaHUs, MPOEKTA; CAMOCTOSITEIHHO BEIOUPATh (hOpMAT BBICTYIIJICHUS
¢ Y4€TOM 3ajiau MPE3eHTALUU U OCOOEHHOCTEN ayJuTOpHUH.

CoTpyaHu4ecTBo:

MIOHMMATh U UCITOJIB30BaTh MPEUMYIIIECTBA KOMAHTHON ¥ MHIUBUTyaJIbHON
paboThI MPHU pENICHUH YYEeOHBIX 3aJlay; NMPUHUMATh IICJIb COBMECTHOM
JEATENBHOCTH, IUIAHUPOBATh  OPTraHM3AIlI0  COBMECTHOW  paboThHI,
pacmpeneniaTh BHIbI padOT, JOTOBApUBATHCS, OOCYXKAATh MPOIECC U
pe3yabTat paboThl; 000011aTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl U
KOOPJAMHUPOBATH CBOU JIEHCTBUS C IPYTUMHU YWICHAMH KOMaH/IbI; OLICHUBATH
Ka4ecTBO CBOETO BKJIaJa B OOMUHA TPOAYKT IO KPHUTEPHSM,
chopMyITUPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSI.

3) Vuuesepcanvuule pecynamuenule oeticmeus, obecneuusaiom opmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABBIKOS IUUHOCTU.
Camoopranusanus:

COCTaBJIATH IJIAaH, aJITOPUTM PEIIeHUS 3a]]a4H, BEIOMPATh CIIOCO0 pPeIIeHUs
C y4€TOM HUMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUMN C YYETOM HOBOM
UH(POpPMAIIHH.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMHM  TIO3HABATEIIBHOW pEQIIEKCHH KaK OCO3HAHUSA
COBEPIIAEMBIX IEUCTBUN M MBICIMUTENBHBIX IIPOLIECCOB, UX PE3YJIbTATOB;
BJIa/IETh CIIOCOOaMU CaMOIIPOBEPKH, CAMOKOHTPOJISI IPOLIECCa U pe3yJIbTaTa
pELIeHUsI MaTEMATUYECKON 3a]1a4H;

IPEABUAETD TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTB ITPH PELICHUH 3a/1a4H,
BHOCUTh KOPPEKTUBBI B J€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPY/IHOCTENH;

OLICHMBAaTh COOTBETCTBUE pe3yjbTaTa LEIM M YCIOBUSAM, OOBIACHSITH
MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHKEHUS PE3yJIbTATOB JIESITEIBbHOCTH,
HaXOJUTh OLINOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.



NPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CIEACTBUS M3 HUX MPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OrnepupoBaTh MOHATUSMHU: MAPATUICIIBHOCTH U MEPHEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBath B3aMMHOE paCMOIOKEHUE NPSIMBIX W IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHSTUSMU: JABYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO yrja; JUHEWHBIA Yroy ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIA W HEBBITYKIbIN
MHOTOTpaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPABWIbHBI MHOTOTPAaHHUK.

Pacno3naBaTh OCHOBHBIC BHUBI MHOTOTPAHHUKOB (MUpaMuja; TpHU3MA,
pSIMOYTOJILHBIN Mapasuienenume, Kyo).

KnaccudunmpoBate ~ MHOrOrpaHHUKH, BbIOMpass ~ OCHOBaHUA  JUIS
KkjIaccupukauy  (BBIMYKJIbIE W HEBBITYKJIblE MHOTOIPAHHUKH; MpaBUIbHBIC
MHOTOTPAaHHUKH; IPSIMbIEC U HAKJIIOHHBIE TPU3MBI, TApAJIJICIICTIUIIC b ).

OnepupoBaTh MOHATUSMU: CEKYIAs MIIOCKOCTh, CEUEHNE MHOTOI'PAaHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOSHUSI CEYSHHH, UCTIONB3YSI METOJI CIEOB.

Ctpoutrh ceyeHUSI MHOTOTPAHHUKOB METOJAOM  CJIEIOB, BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (uryp: BuA
CBepxy, cOOKY, CHU3Y.

PemaTte 3a1aun Ha HAXO0XKJACHUE TEOMETPUUECKUX BETUYMH MO 00pasiiaM WiH
aNropuT™MaM, MPHUMEHSS MW3BECTHbIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTaHJAPTHBIX MATEMAaTUYECKUX 3a]a4 HA BBIUUCICHHUE PACCTOSHUN MEXKIY ABYMS
TOYKaMH, OT TOYKM JIO0 TpPsAMOH, OT TOYKA JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOUIUMHUCS MPSMBIMHU.

Pemiats 3a1aun Ha HaX0XkJAEHUE T€OMETPUUYECKUX BEJIMYUH M0 00pa3laM uiu
aNropuT™MaM, NPHUMEHSS HW3BECTHBIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTAaHJAPTHBIX MATEMAaTHMYECKHMX 3aJa4 HAa  BBIYUCICHUE YIVIOB  MEXIY
CKpPEILIMBAIOUIMMHUCS TMPAMBIMH, MEXKJIY MPSAMOA M  IJIOCKOCTHIO, MEXIY
MJIOCKOCTSIMH, JIByTPaHHBIX YTJIOB.

Boluncnsats 00BEMBI U TUIONIAIA MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
MUpaMUJia) C IPUMEHEHUEM (POPMYJT; BBIYUCIATH COOTHOLIECHHS MEXKTY ITOIIAAsIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX MHOTOIPAaHHUKOB.



OnepupoBaTh MOHATUAMHU: CHUMMETPUSL B MPOCTPAHCTBE; ILEHTP, OCh H
IJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIIOCKOCTh CHMMETPUHU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HWHTEPOPETUPOBATH HHPOpPMALHUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTABICHHYIO HA YepTexax U
PHUCYHKaXx.

[IpumensaTh reomeTpruueckue GaKkThl 17151 pELICHUs] CTEPEOMETPUUECKUX 3a]1aY,
MPEANOoIaralonX HECKOJIbKO IAr0B PEIIeHUs, €CIIA YCIOBUS PUMEHEHUS 3aJaHbI
B IBHOH (hopme.

[IpumeHsAT, mpocTellliie MpOrpaMMHBIE  CPEICTBA W AIIEKTPOHHO-
KOMMYHUKAlIMOHHBIE CUCTEMbI TP PEUICHUU CTEPEOMETPUUECKUX 3a]a4.

[IpuBoaUTH TpUMEPH MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
’KU3HU, PaciO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTRBE.

[IpyuMeHsATh, TONyYeHHBbIE 3HAHUS HA MPAKTUKE: aHAJIM3UPOBATH peajbHbIC
CUTyallud W TIPUMEHSTh HM3yUYEHHbIE TOHATHUS B IMPOILIECCE IMOMCKA PEIICHUS
MaTeMaTU4YeCKu C(HOPMYJIUPOBAHHOW MpOOJIeMbl, MOJEIUPOBATh peajbHbIC
CUTyallul Ha f3bIKE T'E€OMETPUHU, HCCIEOBaTh MOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM F€OMETPUUECKUX IOHATUN U TEOpEM, allliapara ainredpsl; pemarb
NpaKTUYECKUE 3aJ]aul, CBA3AHHBIE C HAX0XKIEHUEM I'€OMETPUUYECKUX BETUUHH.

11 KJIACC

OnepupoBaTh TMOHATUAMH: UUIUHAPUYECKAs] MOBEPXHOCTh, OOpasyrolue
[WIMHIPUIECKOH TOBEPXHOCTH; IUIUHAP; KOHUYECKAsi IOBEPXHOCTh, 00pa3yoIIue
KOHUYECKOI MOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdepa U map).

OOBACHITH CIIOCOOBI TIOJTYYEHUS TEJT BpAIICHHUS.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA
CErMEHTa; IIapOBOM CIIOM, OCHOBAaHWE IMIAPOBOTO CJIOs, BHICOTA IIAPOBOTO CIOS;
IapOBOM CEKTOP.

Beruucnsate  00BEMBI M IUIOIMIAMKM  TOBEPXHOCTEH TeNl  BpalleHWHS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHITUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B cpepy 1 OMMCaHHBIH
okoJo cdepsl; chepa, BiMcaHHAS B MHOTOTPAHHUK WJIH TEJIO BPAIICHHUS.

BbI4ucisaTh COOTHOMICHUS MEXIY IUIOMIAASMH TOBEPXHOCTEH U 00BbEMamMu
MOAOOHBIX TEJl.

N300paxkate m3ydaemple (UTYpBl OT PYKH M C TPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrImoTHATH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00 BEMHBIX
buryp: Bu cBEpXy, COOKY, CHU3Y; CTPOUTh CEUCHUS TN BPAICHUS.



N3Bnekarh, HHTEPHNPETUPOBATH U NPeoOpa3oBBIBaTH HH(MOpPMALHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKAaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJIHATE JEUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YUCJIO, OOBSICHATh, KAKUMU CBOMCTBAMU OHU 00J1aJ1af0T.

[IpuMeHsTh TPpaBUIIO MapaiesienuIeaa.

OnepupoBaTh NOHATHSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpPaMH, CKUISIPHOE MPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIaHAPHbIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKIY
BEKTOpaMHM, CKaJIIPHOE TMPOU3BEICHUE, pPaCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPAaBHEHUEM B JEKapPTOBOM CUCTEME KOOPAMHAT.

[TpumMensaTh reomeTpudeckue (HaKThl IS pEIISHUs CTEPECOMETPUUCCKUX 3a/1a4,
IPEANOJIAaranX HECKOJIBKO IIaroB PEMICHUs, €CIU YCIOBUS IPUMEHEHUS 3aaHbl
B SIBHOM (popMme.

Pemate mpocreiine reoMeTpuyYEcKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€NbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM airOpUTMaM, IPUMEHSSI
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpuMeHAT,  TpOCTEWIIME MPOTPAMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PEUIEHUU CTEPEOMETPUUYECKUX 3a1ay.

[IprBOAUTE TpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IMPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJYyYEHHBIE 3HAHUS HAa MPAKTUKE: aHAIU3UPOBATH PEAJIbHBIC
CUTyallUM W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IOUCKA PELICHUs
MaTeMaTu4ecku CHOpMyIUpPOBAHHOW MPOOJIEMBbl, MOJEIUPOBATh pPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUICCKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a/1a4l, CBA3aHHBIE C HAXOKJICHUEM T€OMETPUUYECKUX BEJIMYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
HaumeHoBanue KoanyecTBO 4acoB
Ne DJIeKTpOHHbIe (LM(poBbIe) 00pa3oBaTeJIbHbIE
pa3aesoB U TeM Kontposbubie | IlpakTnueckue
n/n Bcero pecypcbl
NporpamMmbl padoTsI padoTsI
| Beenenue B 10 https://resh.edu.ru/subject/lesson/4756/start/203542/
CTEPEOMETPHUIO
[IpsiMBbI€ M TIIIOCKOCTH B _
https://resh.edu.ru/subject/lesson/6065/start/125651/
2 TPOCTPAHCTBE. 12 1 https://resh.edu.ru/subject/lesson/6129/start/131672/
[TapannenbHOCTH MPSAMBIX
U TUIOCKOCTEHN
https://resh.edu.ru/subject/lesson/4724/start/20411/
3 [lepnenuKyIIpHOCTH 12 https://resh.edu.ru/subject/lesson/4757/start/20566/
NPSAMBIX U IIOCKOCTEN https://resh.edu.ru/subject/lesson/4748/start/20810/
4 VYriel MEXIYy OIPAMBIMA U 10 1 https://resh.edu.ru/subject/lesson/6063/start/21120/
IUIOCKOCTSIMH
https://resh.edu.ru/subject/lesson/6018/start/221550/
5 MHOTOrpaHHHK1 1 1 https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/4904/start/280336/
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1 https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/4912/start/23573/
7 IToBTOpEeHue: ceuenus, 4 1 https://resh.edu.ru/subject/17/10/
PacCTOSIHUS U YTJIbI



https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4757/start/20566/
https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/4912/start/23573/
https://resh.edu.ru/subject/17/10/
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11 KVIACC

HauMmenoBanue KojaunuecTBO 4acoB
Ne DJIeKTpOoHHbIe (LM(ppoBbIe) 00pa3oBaTebHbIE
pa3aesoB U TeM KonTpoubusbie | IlpakTuueckue
n/n Bcero pecypcbl
NPorpamMmbl padoTsI padoTsI
https://resh.edu.ru/subject/lesson/6300/start/22490/
| Tera BOALICHIS D https://resh.edu.ru/subject/lesson/4903/start/22646/
pattt https://resh.edu.ru/subject/lesson/4034/start/22791/
https://resh.edu.ru/subject/lesson/4904/start/280336/
. https://resh.edu.ru/subject/lesson/5629/start/23082/
2 OO0BEMEI TEN 5 1 ]
https://resh.edu.ru/subject/lesson/4910/start/23238/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/6404/start/132055/
3 BekTopsl 1 KOOpIMHATHI 10 1 https://resh.edu.ru/subject/lesson/5724/start/21892/
B IIPOCTPAHCTBE https://resh.edu.ru/subject/lesson/5723/start/149167/
https://resh.edu.ru/subject/lesson/6083/start/149229/\
[ToBTOpEHME, _
060GIICHNE https://resh.edu.ru/subject/17/10/
4 B ’ 7 1 https://resh.edu.ru/subject/17/11/
CHUCTEMAaTHU3aLU
3HAHUN
OBIIEE KOJIMYECTBO 34 3 0
YJACOB I10 ITPOT'PAMME



https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/4903/start/22646/
https://resh.edu.ru/subject/lesson/4034/start/22791/
https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/4910/start/23238/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/6404/start/132055/
https://resh.edu.ru/subject/lesson/5724/start/21892/
https://resh.edu.ru/subject/lesson/5723/start/149167/
https://resh.edu.ru/subject/lesson/6083/start/149229/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/11/

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

MaremaTuka: anredpa 1 Hayajla MaTeMaTUYECKOTO aHAIN3a, TEOMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacss JI.C., byty3os B.®., Kagomues C.b. u

npyrue, AkuuonepHoe oouectBo «M3aarensctBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIbBI JJIAA YUUTEJIA

MaremaTuka: anredpa 1 Hayajla MaTEeMaTUYECKOTO aHaIKN3a, TeoMeTpus /
I'eometpus 10-11 knaccel / ba3oBbiit U yriyOneHHbIH ypOBEHbD /
Mertoaudeckue pekomenaanuu k yueonuky JI. C. Atanacsana, B. @. byry3oBa,

C. b. Kanomuesa u ap. / Mocksa / U3natensctBo "[Ipocsenienue”

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/11/
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