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MNOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma yudeOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00eclieYMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
IEJIOCTHOCTh OOMIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHUSA
JUIHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPHUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METalNpeIMETHBIX U
NPEAMETHBIX PE3YJIBTATOB OOYYEHHS] T€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKiMii, COOTHOIICHHH PEAIBHOIO M HUICAIBHOT0, XapaKTEpe OTpPaXKEHUs
MaTeMaTHYECKOW HAYKOM SIBJIEHUH U ITPOLIECCOB PEAIBHOTO MHPA, MECTE TEOMETPUH
B CUCTEME HayK U POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALLIUXCSl, a
TaK)K€ KayeCTB MBILIUICHUSA, HEOOXOMUMBIX MJi1 aJalTallud B COBPEMEHHOM
oO1ecTBe.

['eomeTpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
oOmmiero oOpa3oBaHUs, TaK Kak OOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOU HAIPABIEHHOCTH, TAK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YUYEHHHU OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JOTUYECKUX YTBEPKICHUN
B XOJI€ pELIEHUs T'€OMETPUYECKUX 3aJad, YMEHHE BBIIBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHHM 3a7a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4YelloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS W AKTHBHOIO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH.  OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yU€OHOU U TPYIOBOM ESITEIbHOCTH, SBIISAETCS



OJHUM M3 TPO(ECCHOHATBHO BaXXHBIX KA4yeCTB, IMO3TOMY akKTyajbHa 3ajada
dopMupoBaHus |y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINUICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHHWS — CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalPaBJICHUSIM.

Ilenp ocBoeHus mporpaMMbl ydueOHOro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOE U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyuJaroluxcs yepe3 00ecrnedeHrne BO3MOXKHOCTH MPUOOPETEHUS U UCTIOTb30BaHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAaHUHM M  JIEHCTBUM, creuu(UUHBIX
IrE€OMETPUH, BO3MOXHOCTM  YCHEIIHOTO NIPOAODKEHHS  O0pa3oBaHUA IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHH.

[IporpaMmMa mo reomeTpuu Ha 0a30BOM YpOBHE IIpeIHA3HAYCHA MJIs
00y4aroluxcs CPeIHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHEHUIM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CBI3aHHBIE CO
cenuUKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0r0, OHH NMEIOT BO3MOXKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HHUKHET HEOOXOJUMOCTh B TEOMETPHUYECKHX 3HAHUAX B
npo(hecCUOHATBHOM JesSTENbHOCTH.

JlocTmKeHre LelnM OCBOCHUS MPOrpaMMbl 0OECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opMHpOBaHHE TMPEACTABICHUS O TIEOMETPUU KaK YacTh MHPOBOM

KYJIBTYpPbI 1 OCO3HaHHE €€ B3aMOCBS3HU C OKPYXKAIOLUIUM MHPOM;

e (opMHpOBaHHE MTPEICTABICHHUS O MHOIOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKHX MOJIENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (dopMupoBaHME YMEHMsI paclo3HaBaTb Ha uYepTexax, MOJENISIX MU B
peaslbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPaICHHUS;

e OBJIAJICHUE METOJAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300pa)KEeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH MOHATHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJIEHUE  QJITOPUTMAMH  PELIEHUS  OCHOBHBIX  THUIOB  3ajauy;
dbopMupOBaHHEe yYMEHHS TPOBOAWTH  HECIOXXHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIIECHUS CTEPEOMETPHUECKHUX 3aJad WU 3amad C
IPAKTHUECKUM COJIEP)KAHUEM;

e PAa3BUTHUE UHTEIUIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEHM 00yUaronmxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBIIIICHHS,



o (dopmupoBaHue GYHKIMOHAIBHON I'PaMOTHOCTH, PEJIEBAHTHOM T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBICHUS] TEOMETPUYECKUX OHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX )XKU3HEHHBIX CUTyalUsX M MPU U3YYECHHH
IpYruX  y4eOHBIX  MPEAMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATH UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar  JUI1 = peleHus  NPAaKTHUKO-OPUEHTHUPOBAHHBIX  3ajad,
WHTEPIIPETUPOBATH U OLICHUBATH MTOJYYEHHBIEC PE3YIIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUH B HAYAJIE €r0 U3YUYEHU 3a/1a4, PEIIAEMbIX HA YPOBHE HUHTYUTUBHOTO
NO3HAHUA, U OINpEeAEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HajJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTHUECKOTO U TMPOCTPAHCTBEHHOTO MBIIICHUS,
CTUMYJIUPYET IPOTEKAHNE NHTYUTUBHBIX ITPOLIECCOB, MOTUBUPYET K JAJIbHEUILIEMY
U3YYEHUIO IIPEIMETA.

[Ipeanourenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YUYaILUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3a1a49 Ha CO3/1aHNE
IPOCTPAHCTBEHHBIX 00pa30B W 3a/ad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3ngaHue oOpaza NPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
OlepupOBaHUE 00PA30M — B YCIOBUAX OTBJICYEHUS OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copeprkarelibHble TuHUN Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpasHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl ¥ KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TONIbKO M0 COAEPKATEeIbHbBIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha ypOBHE CPEIHETO 00I1Iero 00pa3oBaHuUs.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MporpaMMmbl, pacOpenel€éHHbIM [0 rojaaM oOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHATUSMU Y HAaBBIKAMHM OCYIIECTBIISUIOCH MOCJIEN0BATENbHO U MOCTYIATEIBHO, C
COOJII0ICHHEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OOYy4aroluXxcs, pacuiupsis U
yrayOnsis e€, o0pasysi MpOYHble MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenune reomerpumn orBoautcs 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPXKXAHHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATUA  CTepeoMeTpuu. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3auMHOe pacnosnokeHue NpsMBIX B MPOCTPAHCTBE: IEepeceKarolIrecs,
napajuielibHble M CKpeluBaroumecs npsmbie. [lapaienbHOCTh NPAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapajUlelibHble TMpsSMbIE B  MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPaBJICHHBIMU CTOPOHAMM;, Yrod MEXIy NpsSIMBIMA B IPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN: apajielbHbIe TUIOCKOCTH; CBOMCTBA MapalieIbHbIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (QUTYpPHl HAa TJIOCKOCTH: TETPadp,
KyO, apasuiesienuIie]; TOCTPOECHUE CEUCHUM.

[leprieHIUKYISIPHOCTh MPSIMOM M TUIOCKOCTHU: NEPHNEHIUKYJIISPHBIE TIPSIMBIE B
MPOCTPAHCTBE, NpPsMbIE MapajljieIbHbIE MW MEPHCHAUKYJSIPHBIE K IJIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA TMPSIMOM U IUIOCKOCTH, TeopemMa O NpsSMOoM
MEPIEHIUKYJIIPHONW MIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MPSIMOM U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPpaHHOTO  yTJa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO TUIOCKOCTH, PACCTOSIHUE
OT NMPSAMOM JI0 TNIOCKOCTH, TPOEKIIMS (PUTYPHI Ha MIIOCKOCTh. [leprneHANKyAIpHOCTh
IJIOCKOCTEW: MPU3HAK MEPIEHIUKYISIPHOCTH JBYX IIOCKOCTe. Teopema o Tpéx
MEPIEHIUKYIISIpaX.

MHoOrorpaHHuKH

[loHnaTre MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBHIMYKIIbIC
Y HEBBIMTYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA MHOTOrpaHHuka. [Ipusma: n-yroapHas
MpU3Ma; TpaHd U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamuaa, rpaHd U
OCHOBaHHUE NMUPAMUIbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBL;, MPABUIbHAS U
yced€HHasi mnupamMuga. OJIEMEHThl TpuU3Mbl W Tnupamuibl. [IpaBusnbHbIe
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3MaA U
NpaBWIbHAs THpPaMUJIa; NpaBUJIbHAs TPEYroJibHash MUpPaMHUAA W MPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeKadip u ukocadap. CeueHus MpU3Mbl U TUPAMU/IBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJE€MEHThI CHMMETPHUU B MUPAMUIAX, MapaJlIeIenuIie1ax, MPaBHUIbHBIX
MHOTOTPaHHUKAX.



Brruucienne d1€eMEHTOB MHOTOTPAHHUKOB: pEOpa, MaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOU pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOM NHUPAMHIBI, TEOpeMa O
riommaau yceu€éHHou nupamuapl. [lonstue 06 06bEMe. O0bEM MUpaMuIbl, TPU3MBI.

[TomoGupie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalmenus

[unuHapuyeckas MTOBEPXHOCTB, oOpasyroliue UUAJIMHIPUYECKON
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEpXHOCTU. LlWimMHIOp: OcCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOoHyC: oOCHOBaHUE U BepIlMHA, 00pa3yroIas
Y OCb; TIJIOIIA]1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yromue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: ueHTtp, paauyc, IUaMeTp; IUIOMAAL MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxenue chepbl U IUIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101 ChEpHI.

N300pakeHne Ten BpallleHHs Ha INIOCKOCTH. Pa3BépTka LMIMHApa U KOHYCA.

KoMOuHanuu tesn BpaieHrus 1 MHOTOTPAaHHUKOB. MHOTOIrpaHHHK, ONTMCAHHBIH
okoJio cdepsl; chepa, BliMcaHHAsE B MHOTOTPAHHUK, UITK TEJIO BPAIICHHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
IPsIMOYTOJIBHOTO Tapajulesienunena v ciaeactBuss u3 He€. O0bEM LMIMHIpA,
KoHyca. O0BEM 11apa u miomaab chephl.

[lonoGHbeie Tena B mpocTtpaHcTBE. COOTHOWIEHUS MEXAY IUIOUIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mumHIpa (MapajuieabHO U MEPIISHIUKYISIPHO OCH), CEYEHUs KOHYyCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY), CEYEHUS Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. ClioKEHNE U BBIUYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHECHUEM TIpaBUJl JCUCTBUU C Bekropamu. IlpsmoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatrsl Bektopa. Ilpocteiimme 3amaum B
KOOpJMHATax. YTron Mexay BekropaMu. CKalspHOE MNPOU3BEIEHHUE BEKTOPOB.



BrrunciieHre yrioB Mexay IMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPH PELICHUU T€OMETPUUECKUX 3a/1a4.



INVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MaremaTnka» XapakTepU3yrTCs:

I'paxxnanckoe BocniuTanue:

c(hOPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
npoLenyp TpaxAaHCKoro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

IlarpuoTrnyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKECHUS K
IIPOIIIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATUKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJIOTHSX, cpepax
DKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JYXOBHBIX LIEHHOCTEU POCCUICKOTO Hapoaa,
C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJIEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTHUKEHNUN HAYKU U IESTEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYLIETO.

JcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEIICHUH, PACCYKICHUI; BOCIPUUMYHUBOCTBIO
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
MHTEepecax 30pOBOro M 0€30MmacHoro odpasa *KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JIOPOBBIO (30pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U
OTIbIXa, peryJisipHas pu3nyeckas akTUBHOCTS); (PU3UUYECKOT0 COBEPIIICHCTBOBAHUS,
IIPHU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur W peamu30BBIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKOMYy OOpa30BaHHUIO U



caM000Opa30BaHUIO HA TMPOTSIKEHUU BCEU >XWU3HHW; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

JKO0JIOrHIYeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO JKOJOTHYCCKOH KYJIbTYphl, IOHUMAHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON U COIUATIBLHOM
Cpembl, OCO3HaHWEM TJ00aTBLHOTO XapakTepa SKOJOTHYECKHX TMPoOJieM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYCCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, INTAHUPOBAHUS ITIOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IIUBUIM3AIMH; OBJIAJACHUEM SI3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOW KYJIbTYpOH KaK CPEJACTBOM TIO3HAHHUS MHPAa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIle Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuueepcanrvnvie  noznasamenvhvle  Oeticmeus, — 0Oecneuusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NpoYeccos obyuarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYJHCarwe2o  Mupa;,  npumeHeHue  J102U4ecKux,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKUA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOUICHUN MEXAY TMOHATUIMH; (OPMYIUPOBATH
OTIpENICTICHUS]  TOHATHH; YCTAHABIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(UKauuy, OCHOBAaHUA JUIsi OOOOIIEHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIMHUYHBIC, YACTHBIE W OOIIHE,;
YCIIOBHBIE;

e BBIBIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;
npeaiaraTh KpUTEPUU JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;



e J€JaTh BBIBOABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JNEIYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXJICHHSI U BBIBOJIBI;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3a7auu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASAINMA ¢ Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

e HCIIOJb30BAaTh BONPOCHI KaK MCCIENOBATEIbCKHI MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOIPOCH], (PUKCUPYIOIIUE TPOTHUBOpPEUHE, MpoOIeMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBIIEHHIO OCOOECHHOCTEH MaTeMaTHYECKOTO
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pe3yJibTaTaM
IPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHUIA;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, a TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunopmanueii:

e BBIABJIATH Ne(DUINTHI MH(OPMALIUHY, TaHHBIX, HECOOXOANMBIX JUIsl OTBETA HA
BOIPOC U ISl pEUICHUS 3a]1auH;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHMUS;

e CTPYKTYpUpPOBaTh MH(POPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH Ha/1EKHOCTD uHbopMauu 1o CaMOCTOSTEIIEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmuvie KOMMYHUKAMUGHbBlE  OcliCmeus, 0becnewusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJICHHUS B COOTBETCTBHUHU C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; ICHO, TOYHO, TPaMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, aBaTh MOSCHEHUS MO XOJYy PEIICHUS
3a/1a4l, KOMMEHTHUPOBATh MOJYYCHHBIN pe3yIbTarT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMON TEMBI,
poO0JIeMbl, perraeMoi 3aj1auu, BEICKa3bIBaTh UJCH, HAIICJICHHBIC HA TIOUCK
pELIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXACHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHApyXUBaTh Pa3U4He U CXOJCTBO TMO3UILIUN; B
KOpPEKTHOM opme popMyTHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  PEIICHHWS  3aJayd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHUS
C Y4€TOM 3aj1a4 MPE3CHTALMU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU peHieHUH Y4eOHBIX 3ajlay; MPUHHUMATh 1EJb COBMECTHOU
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenarb BuAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpOILEecC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBbIE IITYPMbD» U UHBIC); BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOET0 BKJIaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIHMPOBAaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuueepcanvuvie pecynamugnsle oeticmausi, 00ecneuusarom Gopmuposanue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABBLIKOS8 TUYHOCTIU.
Camoopranusanus:

COCTaBJISATh IJIaH, aJITOPUTM PEIICHUsI 3a]1a4H, BIOUPATh CIIOCO0 pelIeHUs
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOU
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOM pedeKcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIEcca U pe3yibTaTa
pellIeHusT MaTEeMaTUYECKOH 3a1auu;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH [IPH PELIEHUN 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OLNOOK, BHISBICHHBIX TPYAHOCTEM;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa 1M W YCIOBUSIM, OOBSICHSITH
MPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHUKEHUS PEe3YyJIbTATOB JIESTEIBbHOCTH,
HAXOJIUTh OIMUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OnepupoBarh NOHATUAMU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHS W3 HUX IMPU PEIICHUU
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuguinupoBaTe B3aUMHOE pacCIlOIOKEHHE MPSAMBIX M IUIOCKOCTEN B
IPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo BYrpaHHOrO yIja; JUHEHHBIA yrojl ABYTPaHHOIO yrja; TpajycHas Mmepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHUKOB (NMpamuia; NpHU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupummpoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIf
Kjaccu(ukanuy  (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKW; MPaBUIIbHbBIE
MHOTOTPAHHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajUICICITUIEAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIIas MJIOCKOCTh, CECYEHHE MHOTOTPAaHHUKOB.

OOBACHATH IPUHLIUIIBI IOCTPOCHUS CEUEHUH, HCTIOJIb3YSl METO/I CJIEJIOB.

Crpoutrh ceyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB, BBIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHHUBY.

Pemarp 3aaun Ha HaXOXKJEHHE T€OMETPUUECKUX BEJIMYMH MO 00pa3lam Win
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKUE METOABI IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIUYMCIECHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKH JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmarp 3a7aun Ha HaxOXKJEHHE TE€OMETPUUYECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIC AHAJUTUYECKUE METOABl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMUCS MPAMBIMH, MEXIYy MNOPSIMOA M IIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMU/Ia) C IPUMEHEHUEM (POPMYIT; BEIUKCISATH COOTHOLIEHUS MEX 1Y TUIOIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOJOOHBIX MHOTOI'PAaHHUKOB.



OnepupoBath MOHATHSAMHU: CHMMETPUS B MPOCTPAHCTBE; IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh M HWHTEPHPETUPOBATH HHPOPMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTs reomeTpudeckue HaKkThI IS PEIICHUS CTEPEOMETPUIECKUX 3a/1ad,
MIPEATOJIATraoIINX HECKOIBKO IIIar0B PEIISHHUs, €CIIH YCIOBHS PUMEHECHHUS 3a/T1aHbBI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOrpaMMHBIE CpPEICTBA UM DJICKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKHX 3a]1ad.

[IpuBoaMTH TIpUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOIE U
JKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPUH B UCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBIC 3HAHUS HA MPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallul W TPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOUCKA PEIICHUS
MaTeMaTU4eCKhn CPOPMYIMPOBAHHONH TIPOOIEMBI, MOJACIUPOBATH PCaTbHBIC
CUTyalli Ha S3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TEOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKICHUEM I€OMETPUYCCKUX BEITUUHH.

11 KJIACC

OnepupoBaTh MNOHATUSIMH: LUIUHIAPUYECKAs TOBEPXHOCTh, OOpa3yrolue
HUAJTMHIPUYECKON TOBEPXHOCTH; IUIUH/IP; KOHMYECKasi TOBEPXHOCTh, 00pa3yrolme
KOHUYECKOM MOBEPXHOCTH, KOHYC; cpepuueckasi IOBEpXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U mmap).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
IapOBOU CEKTOP.

Boruucisate  00BEMBI M TIJIOMIQAM  TIOBEPXHOCTEM  TeNl  BpalleHHS,
reOMETPUYECKUX TeJl C TPpUMEHEHUEM (HopMy.

OnepupoBaTh NOHATUSAMU: MHOTOT'PAHHUK, BIUCAHHBIN B CPEPY ¥ ONUCAHHBIH
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMUSI.

BBIYUCIISITE COOTHOIICHHS] MEXIY TUIOMASIMUA TMOBEPXHOCTEH U 00BhEMaMu
MOTO0HBIX TE.

N300pakath u3ydaemble (UTypbl OT PYKH M C TPHUMEHEHHEM IPOCTHIX
YePTEKHBIX HHCTPYMECHTOB.

BhITIOTHSTH (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUA.



W3Bnekatb, WHTEPHPETUPOBATH U MpPeoOpa3oBbIBaTh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBICHITH, KAKHMHU CBOWCTBAMU OHH 00JIaAt0T.

[TpuMeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBHI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPaCcKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B JE€KaPTOBOW CUCTEME KOOPAMHAT.

[IpumensTh reomeTpuuecKue (HaKkThl IS PELICHHS CTEPEOMETPUUECKUX 3a/1aY,
MPEANOJIAaraloX HECKOIbKO IIaroB PEIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B sSIBHOU (popme.

PemaTte npocreiimme reoMeTpu4ecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3agaun Ha J0Ka3aTeIbCTBO MAaTEMaTHYECKUX OTHOLIEHUUA U
HaXO0XkJIEHUE F€OMETPUUECKUX BEJIMUYMH [0 00pa3laM WiIH aJropuT™MaMm, NPpUMEHsS
W3BECTHBIE METOBI ITPU PEIIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs mOpocTedIIne IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHbIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay.

[IpuBoAUTH TpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMEHATh MONy4YEHHBIE 3HAHUS HA IPAKTHUKE: aHAJIM3UPOBATh pEajbHBIC
CUTyallUM W TPHUMEHSITh HM3YYCHHbIE MOHSTHS B MPOLECCE IOUCKA PEIICHUS
MaTEeMaTU4YecKn CQOPMYIHPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATh pPEaAbHbIE
CUTyallUM Ha A3bIKE TE€OMETPUU, MCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKHUX BEIUYMH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyecTBo yacoB
Ne HaumeHnoBaHue pa3/esioB U TeM DJIeKTpOoHHbIE (HU(pPOBHIE)
KonTpoabHbie
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[NapannenbHOCTh IPSAMBIX M IIIOCKOCTEH
3 [lepnieHIUKYISIPHOCTD MPSMBIX U 12
IIJIOCKOCTEN
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHHUS], pACCTOSIHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTpPOHHbIe (LM (POBHIe)

Ne i/ KonTpoabHbie
NPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI
1 Temna Bpamenus 12
OO0BEMEI Tel 5
BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 10
4 [ToBTOpeHue, 06001eHNE, 7 1
cucTeMaTu3alus 3HaHui
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3



BUAbI AEATEJBHOCTH

Buaebl nesareJbHOCTH 10 K1ace 11
KJ1acc
YueOHas neknus + +
becena ¢ omopo Ha 3HAHUS W OIIBIT + +
y4anumxcs
[Tpo6ieMHBIN 1HUaor + +
CooOmieHus; W3 HUCTOPUM MaTEeMaTHKH, N N
WHTEPECHBIC (DAKTHI, OTKPBITHSI.
Pabora B rpymnme + +
PaGota ¢  HCTOYHHMKOM; KOHCIIEKT:
ILUIAHOBBIM, CBOOOTHEIM, KOHCIIEKT-CXEMa, + +
TEMATUYECKUM, OTIOPHBIN.
Pabora 1o mHaIuBHIyaIbHBIM KapTOYKaM. + +
TpeHaxeEpsol. + +
Pa6ota ¢ TCO. + +
JlabopaTopHas pabora. + +
YPpOoKH NorpyKeHusl. + +
PabGota ¢ Tectamu. + +

TexHoJsiorum o0yueHus.

- TpanunuonHas

- PaboTa c onmopHbIMU KOHCIIEKTaMHU

- [TpoGiemuo nuanorudeckoe ooyuenue (I1J10)

- J1essTeIbHOCTHBINA MOJXO0/1

- NuTepakTuBHas

B mnpomecce oOydeHHs HCMONB3YIOTCS CIEAYIOIMKME O00pa3oBaTEIbHBIC
wiathpopmel: MS Teams, 1C:Ypok, Meauareka I[IpocBemienus, Skysmart,
SAKnace, Yun.py, google-noxymMeHTHI.

KOHTPOJIb 3A YCBOEHUEM 3HAHUH

Oyenka yceoeHusi 3HAHUU U YMEHUUl 6 npeoiazaemMom y4yebHO-
MEmoOU4ecKkoM Kypce MAamemMamuku OCyuecmensiemcs 6 OeiamelbHOCm,
HANPAGIeHHOU Ha NoémopeHue U 0000ujeHue, BBITIOTHEHUE TEKYIIUX
CaMOCTOSATENIbHBIX pPAa0OT Ha JTame akTyalIn3allid 3HAaHUA W Ha JTare
MMOBTOPEHUSI, 3aKpeTieHne U 0000IIeHNE N3YICHHOTO TTPAKTUYECKU Ha KaKIOM
ypOKe, TMpOBEJAEHHE dTama KOHTPOJS Ha OCHOBE CHEIUATIbHBIX TETPAICH,
coJiepKaluX TEKYIINEe ¥ HTOTOBBIE KOHTPOJIbHBIE PAOOTHI.

Oco0OeHHO ciemyeT OTMETUTh Takod 3((EKTUBHBIN JIEMEHT KOHTPOJI,
CBSI3aHHBIM C HMCIOJIb30BAaHUEM MPOOJIIEMHO-IUATIOTHYECKON TEXHOJOTUH, KaK
CaMOCTOSITEeNIbHAS OIEHKA M aKTyallu3alus 3HAHWW Tepes] HadyajaoM H3yYCHHUS
HOBOTO MaTepuasiia. B 3Tom ciydae oOydarommuMmcsl MpeiaraeTcs camum
chopMyIUPOBaTh HEOOXOIUMBIE JIUIS PEIICHUST BOSHHUKIIICH TPOOIeMBbl 3HAHUS U



YMEHHS U, KaK CJIEeICTBUE, camum BbIOpATh WIH JAaXKe npudymams 3aJaHus i
MMOBTOPCHHUSI, 3aKpEIUICHUST W 0000IIeHHsT M3y4eHHOro paHee. Takas pabota
SBJISICTCSI OJJHUM U3 HamOoJiee 3G(HEeKTUBHBIX MPUEMOB TUATHOCTHKU PEaTbHON
c(hOpPMHUPOBAHHOCTH TMPEAMETHBIX U MO3HABATEIHHBIX YMEHUN Yy 00yJaronuxcs
U TIO3BOJISIET TEAArory BBICTPOUTH CBOKO JACSATEIBHOCTh C TOYKU 3PEHHUS
muddepeHan padboThl C HUMHU.

BaxxHyto poib B MPOBEIECHUU KOHTPOJS C TOYKU 3PEHHS BHICTpAMBAHUS
ougppepenyuposanHoeconoodxooa K oOyUaOWUMCss WMEET TO, YTO pabOoThI
BBICTPOEGHBI B COOTBETCTBMM C MPUHIMUIIOM MHUHUMAaKca, HE TOJIBKO
00s13aTeNIbHBIE  MUHUMYM (HEO0OXOJIUMBIE TpeOOBaHMS), KOTOPBIM O0JCHbI
YCBOUTD BCE 00yHaOIIKEcs, HO U MAKCUMYM, KOTOPBI OHU Mo2ym ycBOUTS. [1pu
ATOM 3aJaHMsl PA3HOTO YPOBHS CIIOKHOCTH BBIJICIICHBI B TPYIIIBI: 3aTaHUS
HEOOXOAMMOTr0, TPOTPAMMHOTO ¥ MAaKCHMaJbHOTO YypPOBHEW, MpPHU 3TOM
00yyYaroIuecs: 00JXCHbl BBIIOJHUTD 3aJlaHUsl HEOOXOIMMOTr0 YPOBHS U MO2ym
BBIOMPATH 3aIaHMsI IPYTUX YPOBHEH KaK JIOMOJHUTEIBHBIC U HEOOsI3aTeIbHBIC,
aKkIeHT paldoT cAelaH Ha 00s3aTEIbHOM MHUHHMMYME M CaMbIX Ba)KHEHIIUX
MOJIOKEHUSAX MaKCUMyMa (MUHUMAKC).

[TonoxuTenbHble OTMETKM 3a 3aJaHusd TEKYIIMX W  HUTOTOBBIX
KOHTPOJIBHBIX PabOT SBISIOTCS CBOCOOPA3HBIM 3a4ETOM 10 U3Y4aeMbIM TEMaM.

Hakorienue STHUX OIICHOK ITOKa3bIBa€T PE3yJbTaThl MPOJBIKEHUS B
YCBOCHUHM HOBBIX 3HAHUW M YMEHHUH KaXIbIM OOy4YaroIIMMCS, Pa3BUTHE €ro
YMEHUH JICUCTBOBATh.

N3yuenue ydyebHoro kypca B 10-11 kjmaccax 3akaHYMBAETCS MTOTOBOU
KOHTPOJIbHOM paboToi B mucbMeHHOU (opme. KoHTposib ocymiecTBisieTcss B
BUJIC CAMOCTOSITEIIBHBIX pa0oT, 3a4ETOB, MUCHbMEHHBIX TECTOB, MATEMATHICCKUX
JTUKTAHTOB, YHCJOBBIX MATEMAaTHYECKHX JHUKTAaHTOB II0 TEME YpOKa,
KOHTPOJIBHBIX paboT 1Mo paszaenam yueOHHUKa.



YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYEHUKA

* Maremaruka: anreOpa v Hayajga MaTEMaTUYECKOTO aHaIN3a, TeOMETPHSL.
I'eometpus, 10-11 knaccwl/ Atanacsin JI.C., byry3zos B.®., Kanomues C.b. u

npyrue, AkimonepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

METOANUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://resh.edu.ru/

https://uchi.ru

https://foxford.ru/

https://edu.skysmart.ru/

https://interneturok.ru/
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