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HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yudeOHOoro kypca «l'eomerpusi» 0a30BOro ypoBHS IJis
oOyuaromuxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepaibHOTO
roCy/IapCTBEHHOI'0 00pa30BaTEIbHOIO CTAaHAapTa CPEIHEro OOIIero 00pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHUM, TMPEABABISIEMBIX K
MaTeMaTU4eCKOMy OOpa3oBaHUI0, W TPAJUIUNA POCCHIICKOr0 00pa3oBaHUS.
Peanuzanus nporpamMmbl o0ecrieunBaeT OBJIAJCHUE KIIFOUEBBIMUA KOMIIETECHIIUSIMH,
COCTaBJISIIOIIIMMH OCHOBY JIJII CaMOpPa3BUTHUS M HEMPEPHIBHOIO 0Opa30BaHMUs,
IIEJIOCTHOCTh OOIIEKYIBTYPHOTO, JHMYHOCTHOTO M TIO3HABATEIHLHOT'O Pa3BUTHUS
JUYHOCTHU O0YYarOIIUXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTp ydeOHOro Kypca TreOMETpHMM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHusi OOYCIIOBJI€HA MPAKTUYECKOHM 3HAUYUMOCTHIO METalpeMETHBIX U
NPEIMETHBIX PE3yJbTaTOB OOyYEHMS] T€OMETPUU B HAIPABICHUH JUYHOCTHOTO
pa3BuTHs OOydaromuxcs, ¢GopMupoBaHUS (YHKIIMOHATIHLHON MaTeMaTHIeCKOU
IPAaMOTHOCTH, U3YUYEHUS IPYruX y4eOHBbIX AUCHUIUIMH. Pa3BuTue y 00yvaromumxcs
NPABWIbHBIX MPEICTABICHUNA O CYIIHOCTH M TPOUCXOKIEHUU T'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIICHHH PEATbHOTO0 M HACATBHOTO, XapaKTepe OTPaKEHUS
MaTeMaTHYECKOW HAYKOU SIBJICHHUU U MTPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUH
B CUCTEME HayK U POJIM MAaTEMaTUUYE€CKOr0 MOJICITUPOBAHNS B HAYYHOM MO3HAHUU U
B IIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUaIIuXcs, a
TaK)K€ KAa4eCTB MBIIUICHUS, HEOOXOJUMBIX [IJIs aJanTallid B COBPEMEHHOM
oOuiecTBe.

I'eomerpus sgBisieTcs: OAHUM W3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETrO
oOmiero oOpa3oBaHMsA, TaK Kak OO0ECrneYrMBaeT BO3MOKHOCTb HW3YYEHHUS Kak
JUCUUIUIMH €CTECTBEHHO-HAYYHOUN HAINIPaBJICHHOCTH, TAK U TYMaHUTapPHOM.

Jlornyeckoe MbllIieHUe, (HOpMUPYEMOE NPH H3YYEHHH OOYy4YarOIIMMUCS
MOHSATUMHBIX OCHOB T€OMETPHUH U MTOCTPOCHUH IETIOUYKH JIOTUUECKUX YTBEPKACHUN
B XOJI€ PEIIEHUS TEOMETPUYECKHX 3aJady, YMEHUE BBIIBUTaThb M OIPOBEPraTh
TUIIOTE3bl HEIOCPENCTBEHHO HCIIOJIB3YIOTCS IMPU PELICHUM 3a]a4 €CTECTBEHHO-
HAy4YHOI'O IMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHre OpUeHTHPOBAThCS B MPOCTPAHCTBE UTPAET CYILIECTBEHHYIO POJIb BO
BCEX 00JIACTSX JESATENbHOCTU 4YenoBeka. OpueHTalusi 4eloBeKa BO BPEMEHU H
NPOCTPAaHCTBE — HEOOXOJIMMOE YCIOBHE €ro COIHMAIBHOrO ObITHS, (opma
OTPaXKEHUSI OKPY’KAIOIIEr0 MHPA, YCJIOBHE YCIEUIHOIO MO3HAHUS W aKTHUBHOIO
npeoOpa3oBaHusi  JEHUCTBUTENBHOCTH. OmnepupoBaHUE  NPOCTPAHCTBEHHBIMU
oOpa3zamMu 00BEIUHSET pa3HbIe BUbI YU€OHOM U TPYAOBOM ACSITEIBHOCTH, SIBISETCS



OJJHUM H3 TpOo(ecCHOHaTbHO BaXHBIX KauyecTB, MOATOMY aKTyajlbHa 3ajaya
dbopMupoBaHuss y  OOydYalOIIMXCS  MPOCTPAHCTBEHHOIO  MBILIUICHUS  Kak
Pa3HOBUJIHOCTH OOPa3HOTO MBIIUIEHU — CYHIECTBEHHOI'O KOMIIOHEHTa B
HOJIrOTOBKE K MPAKTUYECKOMN ACSITEIBHOCTH IO MHOTUM HaIIpaBJICHUSIM.

Ilens ocBoeHusi mporpaMMmbl yueOHoro kypca «l'eomerpus» Ha 0azoBOM
ypoBHE 00yuyeHuss — o0O0IeoOpa3oBareIbHOE W OOLIEKYJIBTYPHOE pPa3BUTHE
oOyuaroluxcs yepe3 odecredeHre BO3MOXKHOCTH IPUOOPETEHUS U UCTIONb30BaHMS
CUCTEMAaTUYECKUX T'C€OMETPHUUYECKMX 3HAHUH ©  JEHCTBUHM, crHenuUuIHBIX
r€OMETPUH, BO3MOXKHOCTM  YCIIEIIHOTO MPOJOJDKEHHS  00pa3oBaHUS IO
CHEIHUATBHOCTSM, HE CBSI3aHHBIM C MPUKIIAIHBIM UCTIOJIb30BAHHUEM T'€OMETPHH.

[IporpaMmma mno reoMerpur Ha 0a30BOM YpOBHE NpeJHA3HAUeHA MJis
00y4YaromMXcs CpeHEN IIKOJIbI, HE UCIBITHIBABIIMX 3HAUYNUTEIbHBIX 3aTPYAHEHUI
Ha YpOBHE OCHOBHOTO oO0Iero oopazoBanus. Takum oOpa3om, oOydaroniuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH 00IIIME€ MAaTEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cHelupUKON reoMeTpur U HEOOXOJUMbIE I )KU3HU B COBPEMEHHOM OOILIECTBE.
Kpome 3Toro, oH1 UMEIOT BO3MOKHOCTh H3yYUTh T€OMETPUIO Oosiee rIyOoKo, ecliu
B JlaJbHEHIIeM BO3HUKHET HEOOXOJAMMOCTh B TE€OMETPUYECKUMX 3HAHMUSIX B
npodeccuoHaIbHON 1eATeTbHOCTH.

JIoCTI)KeHHE eI OCBOCHHUS MPOrpaMMbl  OOECIIEYMBACTCS PELICHUEM
COOTBETCTBYIOIIMX 3a1ay. [lpuopuTeTHbIMM 3ajJayaMud  OCBOEHHS Kypca
«I"'eomerpun» Ha 6a30BOoM ypoBHE B 10—11 kiaccax sBISIIOTCS:

e (opmupoBaHue TMpeACTaBICHUS O TEOMETPUM KAK YaCTH MHPOBOM

KYJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIUM MHPOM;

e (opmMupoBaHHE NPEACTABIECHUS O MHOTOI'PAHHHUKAX U TelaX BpallEeHUs KaK
O BAXHEWIIMX MAaTEeMAaTHYECKUX MOJENAX, MO3BOJIAIOIIMX OMHUCHIBATh U
U3y4aTh pa3Hbl€ SABJICHUS OKPYKAIOLIEro MUPa;

e (opMUpOBaHME YMEHHs pACIO3HABATh Ha 4YepTexkax, MOAEIAX U B
pEeaIbHOM MHUPE MHOTOI'PaHHUKY U TeJla BpalleHUS;

e OBJAJCHUE METOJAMH PEIICHMS 3a/lady Ha MOCTPOCHHUS Ha M300pa)KEHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHHE yMEHHUS ONEPUPOBATH OCHOBHBIMU TMOHATHSMU O
MHOTOI'paHHHMKaX U TeJlaxX BPaLEHUsl U UX OCHOBHBIMH CBOICTBaMU;

e OBJQJCHHE  AITOPUTMAMHM  pEIIEHUS  OCHOBHBIX  THUIIOB  3aJlay;
¢opMupoBaHHEe YMEHHUS TIPOBOAMTH  HECIIOXKHBIE  JIOKA3aTelIbHbIC
paccyKJIeHusl B XOJAE PELICHUS CTEPEOMETPHUUYECKMX 3aJad M 3aJad C
MIPAKTUYECKUM CO/ICPKAHUEM;

e Pa3BUTHE MHTEIEKTYaAJbHBIX U TBOPUYECKUX CIIOCOOHOCTEHN 00yUaroIuXxcs,
IIO3HABATEJIbHON aKTUBHOCTH, MCCIIEOBATENbCKUX YMEHHUM, KPUTHUYHOCTH
MBIIILJICHUS;



e (opmupoBaHre PYHKIIMOHATIBHON I'PAaMOTHOCTH, PEIEBAHTHON Ir'€OMETPUH:
YMEHUE PACIIO3HABAThH MPOSBIICHUS T€OMETPUYECKHUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEalbHBIX JKU3HEHHBIX CUTYyalUsX U NPU U3YYEHUU
OpYrux  y4eOHBIX  TPEAMETOB,  NPOSBICHHUS  3aBUCHUMOCTEH  H
3aKOHOMEPHOCTEN, (POPMYIMPOBaTh UX HA A3BIKE T€OMETPUHU U CO3/1aBaTh
F€OMETPUYECKUE MOJEIH, MPUMEHATh OCBOEHHBIH TI€OMETPUYECKUI
anmapar  JUId = peUeHUs  [PAaKTHUKO-OPUEHTHUPOBAHHBIX  3aJad,
MHTEPIPETUPOBATh U OLIEHUBATH MOJYyYEHHBIE PE3YJIbTATHI.

OTANYUTENHHON OCOOEHHOCTHIO MPOTrpaMMBbl SIBISIETCS BKIJIIOUEHHE B KYpC
CTEPEOMETPHUU B HAYaJI€ €r0 U3YUYEHHUS 3374, pEIIAEMbIX HA YPOBHE HHTYUTUBHOT'O
NO3HAHMS, U ONpEeeNEHHbBIM 00pa3oM OpraHuM3oBaHHas paboTa HaJ HUMH, 4YTO
CHOCOOCTBYIOT Ppa3BUTHIO JIOTMYECKOTO M MPOCTPAHCTBEHHOI'O MBILICHHUS,
CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K JaJIbHEUIIEMY
U3YYEHUIO IPEAMETA.

[Ipenmourenue oTnaéTCss HAIJISIIHO-KOHCTPYKTUBHOMY METOAY OO0Yy4YEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTU. Pa3BUTHE INPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4YallIMXCsl B Kypce CTEPEOMETPUU IIPOBOJIUTCS 3a CUET PEUICHUS 3a/1a4 Ha CO3aHue
IPOCTPAHCTBEHHBIX O0pa3oB M 3a7a4y Ha OINEPUPOBAHUE NPOCTPAHCTBEHHBIMU
oOpazamu. Co3gaHue oOpa3a MOPOBOJIUTCS C ONOPOM Ha HAMISAHOCTh, a
olepupoBaHuEe 00pa3oM — B YCIOBUAX OTBJIEUEHUSI OT HATJISIHOCTH, MBICIEHHOTO
U3MEHEHHUS €r0 UCXOIHOTO COJIEPKAHHUS.

OcHoBHbIE copepikarelbHble TUHUU Kypca «l'eomerpun» B 10—11 kiaccax:
«MHororpaHHukun», «lIpsiMmple U TIOCKOCTH B MPOCTPaHCTBEY, «Tena BpaleHus»,
«BEeKTOpBI U KOOPAUHATHI B IPOCTPAaHCTBE». POPMUPOBAHUE JTOTUUYECKUX YMEHUN
pacnpezensercsi He TOJIbKO [0 COo/iepKaTeIbHbIM JIMHUSAM, HO U IO ToAaM 00y4eHus
Ha YPOBHE CpeIHEro o01iero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pE3YJbTaTaM
OCBOCHMsI paboyell MporpaMMmbl, paclpenenEéHHbIM [0 TrojaM Oo0y4eHHs,
CTPYKTYpUPOBAHO TakKUM 0O0pa3oM, 4YTOOBI OBJIAJICHUE TIE€OMETPUUYECKUMHU
HNOHSTUSIMU Y HaBBIKAMM OCYILECTBIISUIOCH MOCJIEIOBATENBHO U MOCTYNATENbHO, €
COOJTI0JIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAJIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEACTaBICHUN OO0Yy4YalolIUXCs, pacliupss M
yrayossis e€, o0pa3yst IpOYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reomerpun orBoaurcs 2 4yaca B Henento B 10 kimacce u 1 yac B
Henento B 11 kiacce, Beero 3a fBa roga oOyuenus - 102 yueGHbIX daca.



Cesa3b padoueil nporpaMMbl ¢ IPOrpaMMoil BOCIIUTAHUS

[Ipu u3yuenuu yueGHOro npeamMera «l eoMeTpusi» UCTIONAb3YIOTCS CIEAYIOIINE
HATPABJICHHSI BOCTIMTATEIILHON pabOTHI:

1) B paboueii mporpaMme 11e51eBbie OPUEHTUPHI PE3YIbTATOB BOCITUTAHHUS
HaXoAST OTpakeHHE B TPEOOBAHMSIX K JIMYHOCTHBIM pe3yJIbTaTaM OCBOCHHS
oOyuarorumucs yaeOHoro npeamera «I'eomerpusiy.

2) B cooTBeTcTBHM C KalleHAApHBIM IUIAHOM BOCHHUTATEIBHOM pPabOTHI
MIKOJbl HAa YpPOKaX TIE€OMETPUM UCHOJIb3YIOTCS KOHTEKCTHBIE 3aJaHus IO
npoOjeMaTuke pa3IUYHBIX  HAmpaBleHUH  (QYHKIMOHATBHONH TI'PaMOTHOCTH,
pa3pabOTaHHBIX Ha OCHOBE MPOOJIIEMHBIX CUTYaITUH

3) Ha ypokax mpuMeHSIOTCS UTPOBBIC TEXHOJIOTHH, TIPOOIEMHBIA METOT
00y4eHHMsI B COTPYITHUYECTBE.

4) B Teuenue roma y4EeHUKaM TIpeIararoTcsi MPOCKTHl M y4eOHBIC
UCCIIEZIOBAHMUS IO TE€OMETPHH.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble M MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpur. Touka, mpsmas, IUIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 aKCHOMAaTHMYECKOM IOCTPOCHHHM CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pPECEKarOLIHeEcs,
napajuieJIbHble W CKpElMBaroniyecs mnpsamble. [lapaiienbHOCTs MNpAMBIX U
IUIOCKOCTE B IIPOCTPAHCTBE: IMApAJUICIIbHBIE MPSIMbIE B  IPOCTPAHCTBE;
NapaJUIENIbBHOCTh TPEX MPSAMBIX; MAPAIIIENBHOCTh MPSAMOUW M IUIOCKOCTH. YTIUIBI C
COHAIIPABJICHHBIMA CTOPOHAMHM; YrOJ MEXAYy NPSIMBIMH B IPOCTPAHCTBE.
[TapamienbHOCTB INIOCKOCTEN: TapaJIJIENIbHbIE INIOCKOCTH; CBOMCTBA ITapajlIeIbHbIX
wiockoctell. [Ipocreiinirie npocTpaHCTBEHHbIE (PUTYphl Ha IUIOCKOCTH: TETPa’ap,
Ky0, mapajuiesenumne1; NoOCTPOSHNUE CEUCHUIA.

[leprieHIUKYISIPHOCTDh NPSIMOM M TUIOCKOCTH: MEPIEHINKYJISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, IpPsMBbIE IapajUICIbHbIE W TNEPIEHIUKYJSPHBIE K IUIOCKOCTH,
IIPU3HAK MEPIECHAUKYISAPHOCTH IMPSAMOW M IUIOCKOCTH, TEOpeMa O NpsIMOH
NEPIEHANKYJIIPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  ABYIPAaHHBIA  Yrojd, JIMHEWHBIM Yroa JABYIPaHHOrO  yrija.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT IPSMOH J10 MJIOCKOCTH, MPOEKIMs (PUTypBI HA MIIOCKOCTh. [leprneHaAnKyaspHOCTh
IUIOCKOCTEN: NMPU3HAK MEPIEHANKYIAPHOCTH ABYX IUIOCKOCTEW. Teopema o Tpéx
NEPIEHANKYJIIAPAX.

MHoOrorpaHHuKH

[loHATHE MHOTrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'DAHHUKA, BBIIYKJIbIE
Y HEBBINYKJIbIE MHOIOTPAHHMKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronbHas
npu3Ma; TpaHd U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAs MPU3MbI; OOKOBas U
HIOJIHAs IIOBEPXHOCTh IPU3MBI. [Tapamtenenunen, IPSIMOYT OJIbHBIN
napajuleJIenane] U ero cpoucrsa. llupammpa: n-yronpHas nupamuaa, TPaHu U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs M MOJIHAS IOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCeu€HHasi INHpamMuia. OJEMEHTbl Npu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHUKH: TIOHATHE MPAaBUIBHOIO MHOTOIPAaHHMKA; IPAaBWIbHAS MpHU3Ma U
NpaBWIbHAS NUPAMMIA; IMPABWIbHAS TpPEyrojbHas NUpamMuAa W NPaBHIbHBIA
TeTpadp; KyO. IlpencraBieHue o mpaBWIBHBIX MHOTIOIPAHHHUKAX: OKTa’3p,
nonexkasap v ukocasap. CeueHust Npu3Mbl U TUPAMHUIBI.

Cummerprss B NPOCTPAHCTBE: CHUMMETPUsSI OTHOCHUTEIBHO TOYKH, IPSAMOM,
IUIOCKOCTH. DJIEMEHTBI CAMMETPHH B MIUPAMUAX, TapAJUIENICIIAIIEaX, TPaBUIbHBIX
MHOI'OTPaHHHUKAaX.



BrluncneHue 5J€MEHTOB MHOTOIPAHHUKOB: péOpa, AuaroHaid, YrJbl.
[Tnomans OOKOBOW IMOBEPXHOCTH U IOJHOM MOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIA/Ib OCHOBAHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsAMOi ipu3Mbl. [Lnomans
OOKOBOIl TOBEPXHOCTH M TIOBEPXHOCTH NPABUIBHOM NHpaMUAbI, TEOpeMa o
wioniaau yceu€HHon nupaMuipl. [lonsitue 06 00béme. OObEM TUPAMUIBI, TPU3MBI.

[TogoOubie Tenma B mpocTtpaHcTBE. COOTHOUIEHUS MEXIY IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMu TTOJIOOHBIX TEJI.

11 KUIACC

TeJsa BpalueHus

Hununapuyeckas MOBEPXHOCTb, obpazyroiue HWIMHAPUYECKON
NOBEPXHOCTH, OChb LMJIWHIPUYECKOW MOBEPXHOCTU. LlWIMHAp: OCHOBaHUSA U
OOKOBasi TMOBEPXHOCTb, OOpasyrolias W OCb;, IUIOMAAs OOKOBOW W TOJHOM
MOBEPXHOCTH.

KoHnueckass moBEepXHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEPIIMHA KOHUYECKOH nmoBepXHOcTU. KOoHyC: OCHOBaHuME U BepIlIMHA, 00pa3yromas
¥ OCh; IIJIOIIA (b OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3ytomme
U BBICOTA; OCHOBaHUS M OOKOBAsi TOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, TUaAMETp; IUIOLIAb MOBEPXHOCTU CGEpHI.
B3auMmHoe pacnionoxenue chepsl U IIIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe;
10 b CQepBhl.

N3o0pakeHne e BpalieHus Ha MI0CKOCTH. Pa3BEpTka nUIuHIpa U KOHYyCA.

KoMOuHanuu ten BpaleHus 1 MHOTOTPaHHUKOB. MHOTrOrpaHHUK, ONTMCAHHBIN
okoiio cepsl; chepa, BiucaHHasi B MHOTOT'PaHHUK, WX TEJI0 BpaIllCHUS.

[Tonsatue 06 06BEMe. OCHOBHBIE CBOKCTBA 00bEMOB Tell. Teopema 006 00béMe
NpsIMOYTOJIHOTO Tapajuienienuiena u ciaenctsus u3 He€. OObEM IUIMHIpA,
koHyca. O0BEM 1mapa u miomaasb chepsl.

[TongoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMu TTOJIOOHBIX TEJI.

Ceuenus muinHapa (mMapajuieabHO U NEPIEHANKYIISIPHO OCH), CEYCHUS KOHYCa
(mapanienbHOe OCHOBAHUIO M MPOXOSIIEE Yepe3 BEPUIMHY), CEUCHHMS 11apa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha minockocty U B mpocTpaHcTBe. CII0KEHNE U BBIUUTAHUE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha 4uciio. Pa3ioxkeHne BeKTopa mo TpEM HEKOMILIAHAPHBIM
BekTopaM. llpaBwio mapauienenunena. Pemenue 3amay, CBI3aHHBIX C
IIPUMEHEHUEM IIpaBWI JCUCTBUM € Bekropamu. IlpsAmoyroneHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreiimme 3amaun B
KOOpJMHAaTaX. YTol MEXIy BekTopamu. CKalIpHOE MPOU3BEIAECHUE BEKTOPOB.



Brruncnenne yrioB Mexay MPSAMBIMHU M IIIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPH PELICHUHU F'€OMETPUYECKUX 3a]1ay.



IHJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMIHOCTHBIE PE3YNBTaThl OCBOCHUS MPOTPAaMMBI y4eOHOTO TMpeaMeTa
«MareMaTuka XapakTepU3yIOTCS:

I'paxkaaHcKkoe BOCIUTAHHE:

c(hOpMHUPOBAHHOCTBIO TPAKITAHCKOM MO3UIIMN 00YUaIOIIErocsi Kak aKTHBHOTO
U OTBETCTBEHHOTO WIECHA POCCHHCKOro 0O0ImecTBa, MPEACTaBICHUEM O
MaTEMaTHYECKUX OCHOBAxX (PYHKIIMOHHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Ipoleayp TpaxaaHCKOro ooOmecTBa (BBIOOPHI, OMNPOCHI U Tp.), YMEHHEM
B3aMMOJICICTBOBATh C COIMAJBHBIMA HWHCTUTYTAMH B COOTBETCTBUU C WX
GYHKIIUSAMY ¥ Ha3HAYCHUEM.

IlaTpuoTHYeCcKOe BOCITUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM TPaXTaHCKON UIEHTUYHOCTH, YBAXKEHUS K
MIPOIIOMY U HACTOSIIEMY POCCUUCKONW MaTeMaTHKH, [ICHHOCTHBIM OTHOITICHUEM K
JTOCTHKEHUSIM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTEMaTUYE€CKOM IIKOJIBI,
K HCIIOJIb30BAHUIO 3THUX JOCTHIKEHUN B JPYrMX HayKax, TEXHOJOTHAX, cdepax

SKOHOMHUKHU.
JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:
OCO3HAHHEM JTyXOBHBIX [IEHHOCTEeH POCCHICKOTO Hapoa;

c(hOPpMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHUS, OSTHYECKOTO  IIOBEACHMUS,
CBSI3aHHOI'O C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUM HAYKU U AEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHWEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOWYMUBOTO OYIYIIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHPY, BKJIKOYAs JCTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHHUH, PACCYKICHUHN; BOCIPUUMUYHUBOCTHIO
K MaTEMaTUYECKUM acCIeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nveckoe BOCIUTAHNE:

c(OpMHUPOBAHHOCTBIO YMEHHSI TPUMEHATH MaTeMaTH4YeCKue 3HaHUs B
MHTEpEecax 370pOBOT0 U 0€30MacHOro o0pa3a >KU3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3JIOPOBBIO (30pOBOE MUTaHKE, COATTAHCUPOBAHHBIA PEXUM 3aHSATUU U
OTJIbIXa, peryJisipHas pu3nyeckasi aKTUBHOCTH); (PU3MUECKOr0 COBEPIICHCTBOBAHUS,
IIPU 3aHATUSAX CIOPTHUBHO-03J0POBUTEIBHON 1ESITEIbHOCTBIO.

TpynoBoe BocniMTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0Us; UHTEPECOM K
pasiuuHbiM  cepam  TPOPECCUOHATIBHOW  JIESITEIbHOCTH,  CBS3aHHBIM €
MaTEMaTUKOW U €€ TPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mpodeccurt W peamu3oBBIBaTH COOCTBEHHBIC >KH3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO U  CIIOCOOHOCTBIO K  MaTreMaTHYeCKOMY OOpa3oBaHHUIO U



caM0o0Opa30BaHUI0 Ha MPOTSHKEHUM BCEM J>KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3aJ1a4 MaTeMAaTHYECKON HAIPaBJICHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTBIO AKOJIOTHYECKON KYyJIbTYphbl, MOHHUMAHUEM BIIHSHUS
COIMATbHO-?KOHOMUYECKUX TMPOIIECCOB HA COCTOSHUE MPUPOJHON M COIMATbLHON
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa SKOJOTHYECKHX MpobiieM;
OpUEHTAallMell Ha MPUMEHEHUE MATEMAaTHYECKHUX 3HAHUU JJIsI pElleHUs 3a1ad B
00J1aCTH OKPY>KAIOUIEH Cpe/ibl, INIAHUPOBAHHUS TOCTYINKOB U OLIEHKH UX BO3MOXKHBIX
MOCJIEACTBUM JIJIS1 OKPYIKAIOIIEH CPEIBI.

IleHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM U  OOIIECTBEHHOW TMPAKTUKH, [OHUMAaHUEM
MaTeMaTH4YeCKOM HAayKH Kak c(]epbl 4Yel0oBEYECKOM MJesTeIbHOCTH, JTaroB €&
pPa3BUTUS M 3HAYUMOCTH JUJISl PA3BUTHs LUBWIM3ALMU; OBJIAJACHUEM S3BIKOM
MaTeMaTUKH M MaTeMaTUYECKOW KyJIbTYpOM Kak CpEICTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYI0 W MCCIEAOBATEIbCKYIO AESATEIbHOCTH
WHJMBUIYaJIbHO U B TpyMIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YUEOHOTO MpeaMeTa
«MaremaTtuka» XapaKTePHU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelcmeusiMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUAMU.

1)  Vuueepcanvnvie  noznasamenvuvle  Oelicmeus, — 0becneuusarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX HNPOYECCO8 00YUaAOWUxcs (0ceoeHue
Memo0o8  NO3HAHUA — OKpYXCamowe20  Mupa;  npumeHeHue  J102U4ecKux,
uccne008amenbCKux onepayuti, yMeHuti pabomamao ¢ ungopmayuet).

ba3oBble j1ornueckue aeiicTBus:

e BBIABIATH U XapaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKU MAaTEMaTUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAYy TMOHATUAMH, (OPMYITHUPOBATH
OTIpECIICHUS]  TOHSATUH;  YCTAHABIMBATh CYIIECTBCHHBIA  TpPHU3HAK
KJaccu(uKauy, OCHOBaHUA sl OOOOIIEHUS W CpaBHEHUs, KPUTEPUU
MIPOBOJIMUMOTO aHAIHN3A;

e BOCIpPUHUMATh, (opMynupoBaTh U MNPEOOPa30OBHIBATH  CYXKIICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATENbHBIC, CIWHWYHBIC, YAaCTHBIC W OOIIHE;
YCIIOBHEIE;

e BBIABIATH  MaTEeMaTHUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npotuBopeunss B (aKTaxX, JJTAHHBIX, HAONIOACHHUSIX U YTBEPKICHUSIX;
npeayiaraTh KPUTEPUH JIJIS BBISIBJICHHS 3aKOHOMEPHOCTEH M TPOTHBOPEUHIA,



e JIeNaTh BBIBOABI C HCITOJIb30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHAYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHUH 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSITEIILHO JIOKa3aTeIbCTBA MaTeMaTHYECKHUX
YTBEPKJCHUN (MPSMBbIE U OT POTHUBHOT0), BHICTPANBATh aPTYMEHTAIIHIO,
MPUBOIUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHHS Y BBIBOJIBI;

e BBIOMpATH CTHOCOO perieHus yu4eOHOM 3amauyu (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEUICHUS, BBHIOMpaTh HanboJIee NOAXOAAIUNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHER).

ba3oBble ucciaeaoBaTe/ibCKue 1eiiCTBUS:

e HCIIOJIH30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUI MHCTPYMEHT MO3HAHMUS;
(GbopMynIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpOOIEMY,
yCTaHABIMBAaTh HWCKOMOE MW  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MMO3UINIO0, MHEHUE;

e TPOBOJUTH CaMOCTOSITETTLHO CTUTAHUPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHWIO OCOOCHHOCTEH MAaTeMaTHYEeCKOTO
00BbEKTa, SBJICHHS, TMPOIECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SBJICHUSMHU, ITPOIECCAMMU;

e CaMOCTOSITENIbHO ()OPMYITUPOBATH OOOOIICHHS U BBIBOABI MO PE3yIbTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCIEIOBAHMS, OICHUBATH JOCTOBEPHOCTH
MOJTYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIICHHIA;

e TPOTHO3UPOBATH BO3MOXKHOE Pa3BHUTHE MPOIECCa, a TAaKXKE BBIJIBUTATH
MIPENTIOIO0KEHHUS O €TO Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmueii:

e BBIABIIATH JeHUIMTH HHPOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIJI OTBETa Ha
BOIPOC U JUIsI pEIIeHUs 3a1a4H;

e BbIOMpaTh UWH(DOpPMAIMIO U3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIIPETUPOBATH WH(POPMAIIHIO
Pa3TUYHBIX BUAOB M (POPM IIPEICTABIICHNUS,

e CTPYKTYypUpOBaTh MH(GOPMAIIHIO, TIPEJCTABIATh €€ B Pa3IUYHBIX (HOpMax,
WUTIOCTPUPOBATH TpadUyuecKy;

e OIICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSTEIILHO
c(hOpMYyJIMPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanomuvie KOMMYHUKamueHwvle  Oelicmeus, 0bOecnedusarom

CHOPMUPOBAHHOCMB COYUATLHBIX HABLIKOE 0OYHAOUJUXCAL.

Oo0wenue:

e BOCHPHHUMATH U (POPMYITUPOBATH CYXKJICHHS B COOTBETCTBUH C YCIOBUSIMHU
U [EeTIIMU OOIIEHUS;, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3pEHUS



B YCTHBIX M MHCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJYy peLICHUs
3aJlayu, KOMMEHTUPOBATH MOTYUYEHHBIN pe3ysbTaT;

B X0JI€ 00CYKIEHMs 3a7aBaTh BOIIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
npoOJIeMBbl, pelIaeMoi 3a1auu, BHICKAa3bIBATh UJIEH, HAllEJIEHHbIE HA TTOUCK
pELICHMsI; COIMOCTABIATh CBOM CYXIEHHUA C CYXICHHSIMHU JAPYTHX
YYaCTHUKOB JMajora, oOHapyXMBaTh Pa3jIM4Me€ U CXOJCTBO IMO3ULUH; B
KOppEKTHOH popme GpopMyarpoBaTh pa3HOIIacus, CBOU BO3PAKEHUS;
NPEACTABIATh  pPE3yJabTaThbl  pELIEHUs  3a7auyd,  SKCIEPUMEHTAa,
UCCIIEI0BaHUs, IPOEKTA; CAMOCTOSATEIBHO BEIOMPATh (POPMAT BBICTYILIEHUS
c y4€TOM 3ajia4 NIPE3EHTALNN U OCOOEHHOCTEN ayIuTOPUH.

CoTpyaHuyecTBo:

NOHUMATh U UCIIOJIb30BaTh NPEUMYLIECTBA KOMAaHAHOW U MHIUBUIYaIbHOM
paboThl MpH pEelIeHUH Y4eOHbIX 3aJlay; MPUHUMATH 1€JIb COBMECTHOMN
NESATENbHOCTH, IUIAHUPOBATh  OPraHU3alMl0 COBMECTHOM  padoThI,
pacnpenensTh BUIbl pabOT, JOroBapuBaThCs, OOCYXAAaTh MpolecC HU
pe3ysbTaT paboThl; 00001MaTh MHEHHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IPyNIOBBIX (hopMax paboThl (00CYKIeHUs, OOMEH MHEHUH,
«MO3rOBbI€ IITYPMbI» U HHBIE); BBINOJHATH CBOK YacTh pabOTBl U
KOOPJAMHHUPOBATH CBOM JIEUCTBUS C IPYTMMH YJI€HAMH KOMaH/Ibl; OLIEHUBATh
KauecTBO CBOEro BKJIaJa B OOMMA MOPOAYKT MO  KPUTEPHSIM,
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHUS.

3) Vnusepcanvnole pezynamusnbie oeticmaus, obecneuusarom popmuposarue
CMbICNI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCIU.
Camoopranusanus:

COCTaBIIATH ILJIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUpaTh CIIOCO0 perieHus
C Y4€TOM UMEIOIIUXCSL PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH U KOPPEKTUPOBATHh BAPUAHTHI PELICHHI C Y4ETOM HOBOM
uH(pOopMaIIu.

CaMOKOHTPOJIb:

BJIAJETh HABBIKAMHU I03HABaTEIbHOM pediaekcuu Kak OCO3HaHHMS
COBEPIIAEMBIX JEUCTBUH U MBICIMUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOLiecca U pe3yibTara
pelIeHnss MaTeEMaTUYECKOW 3a/1a4u;

IIPEABUIETD TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTB IIPY PELICHUU 3a/1a49H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENLCTB,
JTaHHbBIX, HAJICHHBIX OIINOOK, BBISBIIEHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3ysibTaTa LEIHM U YCIOBUSM, OOBSACHATH
IIPUYMHBl JTIOCTVMIKEHHSI WIM HENOCTHKECHHS PE3YJIbTATOB ACATEIbHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



IHHPEJMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBaTh MOHATUSIMHU: TOUKA, PsIMAs, IIIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEIACTBUS W3 HHUX MpPH PEHICHUU
TeOMETPUYECKUX 3a1a4.

OmnepupoBath MOHATUAMU: MAPATIIETBHOCTD M TEPICHIUKYISIPHOCTD MPSMBIX
Y IUIOCKOCTEMN.

KnaccudpummpoBaTs B3aUMHOE paCIONIOKEHHUE MPSMBIX M IUIOCKOCTEH B
POCTPAHCTRBE.

OnepupoBaTh MOHATHSMM: JIBYTPAHHBIA yroJl, TpaHU JABYI'PAHHOIO YIJa,
peOpo NBYrpaHHOrO yria; JMHEWHBIM Yroj ABYIPaHHOTO YIJa; rpalycHas Mepa
JIBYTPAHHOTO yIJIA.

OnepupoBaTh TOHATHUSAMU: MHOTOTPAHHMK, BBIMYKIBIA W HEBBITYKIBIN
MHOT'OTPaHHHK, JIEMEHTH MHOTOTPAHHUKA, TIPABMWIIbHBI MHOTOTPaHHUK.

PacriosnaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MUpaMHIa; TMpU3MA,
OpsIMOYTOJIbHBIN Mapajiiesienume, Kyo).

KnaccupummpoBath ~ MHOTOTpaHHHWKH,  BbIOMpass ~ OCHOBaHUS IS
KJaccuPUKauy (BBIMYKJIbIE W HEBBIMYKJIble MHOTOIPDAHHUKHU; IpaBUIbHbIE
MHOTOIPaHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, NapaijieNeune/bl).

OmnepupoBaTh MOHATHIMHU: CEKYIIasl TNIOCKOCTh, CEUeHNE MHOTOTPAHHUKOB.

OOBACHATH NPUHLUIIBI TOCTPOSHUS CEUEHUH, UCTIONB3Ys METOJ CIIE/IOB.

CtpouTh ceyeHMs] MHOTOTPAHHUKOB METOJOM  CJIEIOB, BBIMIOJHATH
(BBIHOCHBIE) TJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBepXy, COOKY, CHU3Y.

Pemiate 3amaun Ha HaXOXKJCHUE TEOMETPUUECKUX BEIWYHH 110 00pa3am Wiu
QIrOpUTMaM, TPUMEHSST W3BECTHbIE AaHAJIUTHUYECKHE METOJbl IMpU PELICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]a4 Ha BBIYMCICHUE PACCTOSHUNA MEXIY ABYMSI
TOYKaMHU, OT TOYKH JIO TMPSIMOM, OT TOYKH JO IJIOCKOCTH, MEXIY
CKPELIMBAIOIIUMUCS MTPSIMBIMHU.

Pemars 3a1aun Ha HAXOXKIAEHHE T€OMETPUUECKUX BEIMYUH MO 00pa3laM Wiu
QITOpUTMaM, TPUMEHSS W3BECTHBIC AaHAJUTHUYECKHE METONIbl TpPU PEIICHUU
CTAaHIAPTHBIX MAaTeMaTHYECKMX 3a/Jad Ha  BBIYUCICHHUE YIJIOB  MEXIY
CKPELMBAIOIIMMUCS  HPSIMBIMU, MEXIYy MNPAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbraucasate 00bEMBI U IJIOMIAAN MTOBEPXHOCTEH MHOT'OTPAHHUKOB (TIpU3Ma,
npaMuza) ¢ IpuMeHeHUueEM (OPMYIT; BEIYUCISATh COOTHOIICHHUS MEXKTY TUIOIIAIIMU
HoBepXHOCTEH, 00bEMaMU TOJJOOHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TNOHATHSAMHU: CHUMMETpPUS B MPOCTPAHCTBE; ILIEHTP, OCb U
IUIOCKOCTh CUMMETPUU; LIEHTP, OCh U IJIIOCKOCTh CUMMETPUU (DUTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HMH(OPMALMIO O
IOPOCTPAHCTBEHHBIX FEOMETPHUUECKHUX (PUrypax, MPEACTABICHHYIO Ha YepTeXxax U
PUCYHKaX.

[TpumeHsaTh reoMeTpudecke GakThl AJis1 pELICHUs] CTEPEOMETPUUYECKUX 3a]1aY,
IPEAIONAraoIUX HECKOJIBKO [Iar0B PEMIECHUS, €CJIM YCIIOBHS IPUMEHEHNUS 3a/1aHbI
B IBHOU (hopme.

[IpumeHsAT, mpocTeilline MNpOorpaMMHBIE  CPEICTBA M 3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELLICHUU CTEPEOMETPUUECKHX 3a/1au.

[IpuBoauTh NpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B NPHUPOLE U
YKU3HHU, PaCiO3HABATh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsATh MONy4YeHHBbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh pPEaJIbHbIE
CUTyalldd W NPHUMEHATh W3YyUEHHBIE IIOHATHUS B MPOLECCE IOUCKA PELICHUS
MaTeMaTUyecku CGHOpPMYJIHPOBAHHON MpoOJIEeMBbl, MOJEIMPOBATh pealbHbIE
CUTyallUM Ha S3bIKE TE€OMETPUH, MCCIEAOBaTh IIOCTPOECHHBIE MOJAEINU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX TIOHATHI U TEOpeM, anmnapara aareOpsl; pemarhb
NPaKTHUYECKUE 3a]]a4, CBA3AHHBIE C HAXOXKICHUEM I'€OMETPUUYECKUX BEIUYHH.

11 KJIACC

OnepupoBaTh TOHATHAMU: [HIWHIPHYECKAS IMOBEPXHOCTh, OOpa3yroIue
MWIMHIPUIECKOHN MTOBEPXHOCTH; IIMIIMHIP; KOHUYECKask TOBEPXHOCTh, 00pa3yIolue
KOHUYECKOM TTOBEPXHOCTH, KOHYC; C(heprudecKas MoOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTYYEHUS TE BPAILICHUS.

KnaccudummpoBats B3auMHOe pacronoxenue chepbl U MI0CKOCTH.

OnepupoBaTh MOHSATUSMH: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CEerMeHTa; IIapOBOM CJIOM, OCHOBAHME LIAPOBOIO CJIOS, BHICOTA IIAPOBOTO CIOS;
IapOBOM CEKTOP.

Berancnsate  00bEMBI WM TIIOMIAAM  TOBEPXHOCTEH  Tem  BparieHwus,
TCOMETPUICCKUX TeJl C TPUMEHEHUEM (HOPMYI.

OnepupoBath NOHATUSAMU: MHOTOTPAHHUK, BIIUCAHHBIN B CPEpy 1 ONUCAHHBIH
okoJto cdepsl; chepa, BIIMCaHHAS B MHOTOTPAHHUK UJTU TEJIO BPAIICHHUS.

BbraucisTh COOTHOMICHUSI MEXKIY TUIOMIAASMU MOBEPXHOCTEH W 00BbEMaMu
MOI00HBIX TEll.

N3o0pakath u3ydaemble (QUTYpBl OT PYKH W C TNPUMEHEHHUEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrITIONHATH (BBIHOCHBIC) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TN BPAIICHU.



W3BnekaTh, HHTEPIPETHUPOBATH M MpeoOpa3oBbIBaTh HMH(OPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (DUrypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBIMONHATE JOEHUCTBUSA CIOKEHHMS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXEHHSI BEKTOpA Ha YUCIIO0, OOBSICHATh, KAKUMHU CBOMCTBAMHU OHU 00JIaJato0T.

IIprMeHATh IpaBUIIO NIapaJuIECIIECIIAIIEAA.

OnepupoBaTh NOHATUSMU: JE€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXKIY
BEKTOpPaMH, CKAIIPHOE IIPOU3BEACHUE BEKTOPOB, KOJNIMHEAPHBIE M KOMIUIAHAPHBIE
BEKTOPBI.

Haxoaute cymMMy BEKTOPOB M NMPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJIspPHOE IMPOMU3BEIAEHUE, pACKIaAbIBaTh BEKTOP MO JABYM
HEKOJUIMHEApHBIM BEKTOPAM.

3aaBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPAMHAT.

[IpumensaTs reomerpudeckue GakThl A1l pELICHUS CTEPEOMETPUUECKHX 3a/1a4,
IIPEATNIOJIAraOIINX HECKOJIBKO IIArOB PEIEHHUS, €CJIA YCIOBUS IPUMEHEHHMS 3a/1aHbl
B SIBHOU (hopme.

Pemate mpocrenmne reoMeTpuyecKue 3aladyd Ha INPUMEHEHHE BEKTOPHO-
KOOPIMHATHOTO METOAA.

Pemarp 3amaum Ha J10Ka3aTelbCTBO MAaTEMAaTHYECKUX OTHOLICHUH U
HaX0XKJIEHUE T€OMETPUUYECKUX BEJIMYMH M0 00pa3laM WK aaropuT™MaM, NpUMEHsIs
M3BECTHBIE METOBI IPH PELICHNUH CTAHAAPTHBIX MAaTEMAaTHYECKUX 3a/1a4.

[IprMeHsaTs  mpoCTEWIIME NPOrpaMMHBIE  CPEACTBA UM BJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IPHU PELIEHUH CTEPEOMETPUUECKUX 3a1a4.

IIpuBOoaUTE NpUMEpPBl MATEMAaTHUYECKHUX 3aKOHOMEPHOCTEM B NPUPOAE U
YKWU3HM, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMYyYEHHBIE 3HAHWUS HA IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyalldd W TPUMEHATh HW3YYEHHBIC IIOHATHS B TIPOLECCE IOUCKA PEIICHUS
MaTeMaTUyecku CGHOpPMYJIHPOBAHHON MpoOJIEeMBbl, MOJEIMPOBATh peabHbIE
CUTyalluH Ha S3bIKE T'E€OMETPUHU, MCCIENOBaTh IOCTPOEHHBIE MOJEIN C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX TIOHATHI U TEOpeM, anmapara aareOpsl; pemarhb
IIPAKTUYECKUE 3a]1a4H, CBA3AHHBIC C HAXOXKJACHUEM T€OMETPUUECKUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos
Ne HanmeHoBaHMe pa3iesioB U TeM DJIeKTpPOHHBIE (LU (PPOBBIE)
KonTtpoabHsbie
n/n NporpamMMmsl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoThI
1 BBeicHHUe B CTEPEOMETHIO 10 https://fg.resh.edu.ru/.
) [psiMbIe U TIIOCKOCTH B IPOCTPAHCTBE. 12 1 https://fg.resh.edu.ru/.
[TapamienbHOCTh NPSMBIX U TUNIOCKOCTEN
3 [TeprieHAMKYASIPHOCTD NPAMBIX U 12 https://fg.resh.edu.ru/.
IIJIOCKOCTEN
4 VYTIBl MEXAY IPSIMBIMH U IUNTIOCKOCTSIMH 10 1 https://fg.resh.edu.ru/.
5 MiororpasHuKs 11 1 https://fg.resh.edu.ru/.
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1 hitps://fg.resh.edu.ru/.
7 [loBTOpEHME: CEUeHMUsI, pACCTOSHUS U YTJIbl 4 1 hitps://fg.resh.edu.ru/.
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5
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11 KJIACC

KoaunuecTBo 9acoB
HaumeHoBaHue pa3/iesioB U TeM duekTponHbie (uudposBbie)
Ne ni/m KonTtpoabHbie
NMPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThbI
1 Tena Bpamenus 12
OO0BEMEI Tel 5
BexTopb!l 1 KOOpAMHATHI B MPOCTPAHCTBE 10
4 [ToBTOpenue, 06061IeHKE, 7 1
CUCTEMAaTH3alus 3HaHUU
OBHIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 3







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo yacoB JIeKTPOHHbIE
undposbie
Nenn/m | Tema ypoka KonTtpoabHbie op
Bcero o0pa3oBaTe/ibHbIE
padoThbI
pecypcsbl

OCHOBHBIE MOHATUS CTEPEOMETPUN: TOUKA,
psiMasi, III0CKOCTb, IIPOCTPAHCTBO.

1 [TpaBuna n300pa>keHHsI HA PUCYHKAX: 1
n300pakeHus MJIOCKOCTEN, MapalleabHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

2 [ousTHs: Iepecekaromuecs mIoCKOCTU 1

3 [TousTHs: mepecekaromuecs npsiMas u 1
TUIOCKOCTh
3HaKOMCTBO C MHOT'OTpaHHUKaMH,

4 n300pa’keHue MHOTOIPaHHUKOB Ha 1
PHUCYHKaX, Ha IPOEKIIMOHHBIX YePTEKaX

5 HauanbHble cBeneHus o KyOe U nupamuse, 1
UX Pa3BEPTKU U MOJEIIN.

6 CedeHust MHOTOIpaHHUKOB 1

7 [TonsiTHE 00 aKCMOMATHYECKOM MTOCTPOSHUU 1
CTEPEOMETPUH: AKCHOMBI
[TonsiTie 00 aKCHOMAaTHYECKOM MTOCTPOSHUN

8 CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U 1
CJIEZICTBUS U3 HUX

9 Pemienue 3a1a4 Ha IPUMEHEHNE AKCHOM 1

CTepeOMEeTpUr




Pemenne 3a1a4 Ha IPUMEHCHUEC aKCUOM

10 CTEPEOMETPUH U CIICJICTBUN U3 HUX
B3anMHOe pacnosiokeHue NpsMbIX B

11 IIPOCTPAHCTBE: NIEPECEKAIOLINECS,
napasieNibHbIe U CKPEIIUBAIOIINECS PSIMbIE
[TapammensHOCTh MPSMBIX M TUIOCKOCTEH B

12 IIPOCTPAHCTBE: NapaJUIEIbHBIE MIPSIMbIE B
MPOCTPAHCTBE; MapaICIbHOCTh TPEX
MPSIMBIX
[TapannenbHOCTh NPAMBIX U INIOCKOCTEN B

13 npoctpancte: [lapamiensHOCTh MPsIMOH |
IJIOCKOCTH

14 VYTIbl ¢ COHANPAaBICHHBIMUA CTOPOHAMHU

15 VYron Mexay NpsSMbIMU B IPOCTPAHCTBE

16 VYron Mexay npsMbIMU B IPOCTPAHCTBE.
Pemenue 3anau

17 [TapannenpsHOCTh IIIOCKOCTEM:
napasieNbHbIe MI0CKOCTU

18 CBoiicTBa mapayIeIbHBIX TUIOCKOCTEH
[IpocTeiimme npocTpaHCTBEHHBIE (PUTYPHI

19 Ha TUIOCKOCTH: TETpasp, KyO,
napasuiesienumnesa

20 [TocTpoenue ceuenuit Teatpasipa METOIOM
CJIEI0B

21 [locTpoeHue ceuenunii napamuienenuneaa

MCTOJOM CJICOO0B




Kontponbnas padota o teme "[Ipsmbie u

22 TIJIOCKOCTH B TIPOCTPAHCTRBE.
[TapannenpbHOCTb NPSIMBIX U IIOCKOCTEMR"
IlepnieHAUKYISAPHOCTD MIPSAMOM U

23 IJIOCKOCTH: MEPIICHIUKYIISPHBIE NIPSMbIE B
MIPOCTPAHCTBE

24 [Ipsimble napanensbHbe U
NEPIEHIUKYIISIPHBIE K INIOCKOCTH
IIpsimble napasuienbHbIE U

25 MEPIEHIUKYJISIPHBIE K ITIOCKOCTH. Pemenune
3a1a4

26 [Ipu3HaK NepreHAUKYIIPHOCTH IPSIMOU U
IJIOCKOCTH

97 [Ipu3Hak nepneHauKyIIpHOCTH NPSIMON U
IJIOCKOCTH. Pemienne 3anau

28 Teopema o psAMOM NEPIIEHIUKYIIAPHOU
MIJIOCKOCTH

29 Teopema o npsiMoil NepHEHAUKYISIPHON
IJI0CKOCTH. Pemienue 3anau

30 Pemenue 3a1au Ha IEpIEHAUKYISIPHOCTD
IIPSIMON U TUIOCKOCTH

31 [Tepnienaukynsip u HakinoHHbIE. [Ipoekus
HAKJIOHHOM Ha IIOCKOCTh

39 [leprieHauKYISp U HAKIIOHHBIE: PACCTOSIHUE
OT TOUYKH JI0 IIIOCKOCTH

33 [lepnenauKyIsip U HAKJIOHHBIE: PACCTOSHHUE

OT MPSIMOM 710 TJIOCKOCTH




[leprieHauKyNsSIp U HAKIOHHBIE: PACCTOSHUE

34 OT TOYKH JI0 IJIIOCKOCTH, PACCTOSHUE OT
IpsIMOM 110 TI0cKOoCTH. Pemenue 3anau

35 VYTI1Bl B IPOCTPAHCTBE: YIOJI MEXAY IPAMON
U IJIOCKOCTBIO

36 JIByrpaHHBII yroJl, JMHEUHBIA yTOI
JBYTPAHHOT'O yIJla

37 JIByrpaHHBIN yroJl, JMHEUHBIA yTroi
IBYTpaHHOTrO yria. Pemenue 3anau

38 [leprieHIUKYISIPHOCTD MIIOCKOCTEH

39 [Ipu3Hak neprneHuKyIIpHOCTH ABYX
IIJIOCKOCTEN
[lepneHIMKYIAPHOCTD MIIOCKOCTEMN: MPU3HAK

40 HEePIEHAUKYIAPHOCTH ABYX IJIOCKOCTEH.
Pemrenue 3agag

41 Teopema o TpEX NepHEeHAUKYISIPaAX.
[Tpoexuus Gurypsl Ha IIOCKOCTh
Teopema o TpEX neprneHAuKyIsIpax.

42 Teopema, oOpaTHas Teopeme 0 Tpex
HEPIEeHINKYIIApax

43 Pemenue 3a1au Ha IPUMEHEHHE TEOPEMBI O
TpexX NepHeHIuKyIsIpax
KonTponbHas pabora no temam

44 "TlepnieHIUKYIAPHOCTD MPSIMBIX U
wiockocTel" ¥ "YTibl MeXAY IPSIMBIMU U
mIockocTsIMu"

45 IToHsiTHE MHOTOIPaHHUKA, OCHOBHBIE

OJICMCHTLI MHOI'OI'paHHUKA, BBIITYKJIBIC U




HEBBIIYKJIbIE MHOTOI'PAaHHUKH; Pa3BEPTKA
MHOTOTpaHHUKA

46

IIpusma: N-yronbHas npu3Ma; rpaHu U
OCHOBAHMS IIPU3MBI; IIPsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAs HOBEPXHOCTh
IIPU3MBI

47

[Tapamtenenunen, NpsAMOYTOJIbHBIA
rapauiesenuIie]] U ero CBOMCTBA

48

IIupamupga: N-yroiapHas NUpaMuia, TpaHu U
OCHOBAHHME MMMPaMUJIbl; OOKOBas U MOJIHAS
ITOBEPXHOCTh NTUPAMU/IbI; IPABWIIBHAS U
yced€HHas nupamuia

49

[TpaBuIBHBIE MHOTOTPAHHUKH: IOHSATHE
NPaBHIBHOTO MHOTOTPAaHHUKA; PaBHIIbHAS
npu3sMa 1 1npaBuJibHAas ApamMuaa;,
IpaBWIbHAs TPEYroJbHAs TUpaMUaa U
MPaBUJIBHBIA TETpadIp; KyO

50

[IpencraBieHue o MpaBUIBHBIX
MHOTOTPaHHUKAX: OKTadAP, JOACKA AP U
HUKOCAdIP.

51

CuMMeTpust B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJILHO TOYKH, IIPSIMOH, INIOCKOCTH.
DneMEHTB CUMMETPUH B IMpaMUax,
napajuiejienuIe ax, NpaBUIbHbBIX
MHOT'OTPaHHUKAX

52

Boluucnenue 351eMEHTOB MHOTOTPAHHUKOB:
pEOpa, TuaroHa u, yribl




[Tnomaas GOKOBOM MOBEPXHOCTH U MTOJTHOM
MMOBEPXHOCTHU MPSMOM TIPU3MBI, TUTOIIA b

>3 OCHOBaHMi, TeopemMa 0 OOKOBOM
MOBEPXHOCTH MPSIMOU TPU3MBI
[Tnomane 60KOBOM MOBEPXHOCTH U

54 MMOBEPXHOCTU MPAaBUILHOM MUPAMHU/IBI,
TeopeMa O IO OOKOBOH TTOBEPXHOCTH
YCEUEHHOW MUPAMUIbI

55 KonTponbhas pabota o Teme
"MHororpaHHuku"

56 [Tonsitre 06 06BEMe. CBoiicTBa 00BEMOB

57 O0BEM TUpaMuIbI

58 Pemenue 3a1ay Ha BeIYHMCIIEHUE 00BEMA
MIUPAMHU/IBI

59 ®opmyna 00bEMa yceUeHHOW TTHPAMHUIBI

50 Pemenwie 3a1ay Ha BEIYUCTIEHUS 00BEMOB
MUPAMHUJIBI, YCEUEHHOM MUPAMHUIbI
06BEM ipu3Mbl. OO0BEM MPSIMOYTOIHHOTO

61 napayiesenuneaa. O0beM MPSMON MTPU3MBI,
OCHOBAHHUEM KOTOPOH SABISAETCA
MPSIMOYTOJIBHBIN TPEYTOJNbHUK.

62 O06Bem npsiMoit mpu3mMbl. BeiBo hopMysisl
o0beMa MPU3MBI.

63 Pemenwue 3a1au Ha BEIYHCICHUST 00BEMA
MIPU3MBI

64 KontponbHas pabota mo teme "O0bEMBI

MHOTOI'PaHHUKOB"




[ToBTOpeHue, 0000IIEHHE CUCTEMATH3ALHS
65 3Hanuil. [locTpoeHne ceueHwmii B
MHOT'OI'paHHUKC

[ToBTOpeHue, 06001IeHNEe CUCTeMATHU3AIIHS
3HaHUi. BeIuuCIieHNe pacCTOSIHUNA: MY
66 JBYMSI TOUKaMH, OT TOYKH J0 MPSMOH, OT
TOYKH A0 IINIOCKOCTH, Menq{y
CerH_II/IBaIOH_[I/IMI/ICH HpSIMBIMI/I

67 HToroBast KOHTpOJIbHAs paboTa

[ToBTOpenue, 0600IIeHNe CUCTEMAaTH3AITUS
3HaHUW. BeIUKCIIEHUE YIIIOB: MEXKIY

68 CKPELIMBAIOIIUMHUCS MPSIMBIMH, MEXTY
MPSIMOM U TUIOCKOCTBIO, IBYTPAaHHBIX YTJIOB,
YTJI0B MEXKAY TUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68










YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

I'eomerpus 10-11. Aranacsn JI.C., byry3oB B.®., Kagomues C.b. u npyrue.

AxnmonepHoe obmecto "M3natensctBo "[Ipocsenienue”

METOJUYECKUE MATEPUAJIbBI IJIS1 YUUTEJIA

1. PabunoBuy E. M. 3aauu u ynpakHEeHUsI Ha TOTOBBIX uepTexax. ['eomerpus
10 — 11 knaccer. M.: MJIEKCA, 2018

2. T'aBpunioBa H. @. IToypounsie pazpadotku no reomerpuu: 10, 11 kmaccer -M.:
Bako, 2018

3. Tloypounsie pazpaborku no reomerpun:10, 11xmacce./Coct. B.A SpoBenko —
M.:BAKO, 2018 (B nomo1iib MKOJILHOMY YYUTEIIO)

4. A Epmosa, B.B. I'ono6oponbko. CaMOCTOSITENbHBIE U KOHTPOJIbHBIE
pabotsl. ['eometpus 10, 11 kinaceel. M.: «JIpoday, 2018

5. 3uB b.I'. 'eomerpus. Aunakruueckue matepuainsl. 10, 11 k. / b.I'.3uB,
B.M.Metinep. — 16-e uzn. — M.: IIpocsemienue, 2018. -127 c.: ui.

6. 3uB b.I'., Meitnep B.M., baxaunckuii A.I'. 3amgaun mo reomerpun. 7 -11
kiaccel. M.: [Ipoceemienue 2009

7. N3yuenue reomerpuu B 10-11 knaccax: MeToA. peKOMEHJAUMU: KH. TS
yuautens / JI.C.Atanacsu, B.®.byry3os, F0.A.I'na3zkoB u ap. — M.:

IIpocsenienue, 2011.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. MunucrepcTBo odpazoBanus Pd: http://www.ed.gov.ru ; http://www.edu.ru

2. TectupoBanme online: 5-11 kmaccsr: http://www.kokch.kts.ru/cdo

3. HoBsie TexHONOTHH B 0Opa3zoBanuu: http://www.edu.secna.ru/main/

4. ®ecTuBaIb NEAATOrUHYECKUX UJeH «OTKPBITHIA YPOK»:
http://festival.1september.ru
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