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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOy4YEHHUS T€OMETPHH B HAIMPABICHWU JIUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEeaJbHOTO0 W HACATbHOTO, XapaKTepe OTpaskeHUs
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHYECKOTO MOJCITUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UJIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcss OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHU OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MpPHU PEIICHWH 3a]ad e€CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amaya (opmMupoBaHHsS y OOYyYaroONIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH M0 MHOTUM HampaBICHUSM.

[lens ocBoeHusi mporpaMMbl ydyeOHOro kypca «['eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJB30BAaHUs CHUCTEMAaTHUYECKUX TI'EeOMETPUUYECKHX 3HAHMH W  JICUCTBUH,
crienu(PpUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOAOJIKEHUSI 00pa30BaHUs
10 CIEIUATIBHOCTSM, HE CBSA3aHHBIM C MPUKIIATHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIIMXCs CPEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmectBe. KpoMe 3TOro, OHMU MMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETPHUIO Oosiee
r1y0OKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opmMupoBaHue mNpeACTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,;

e (opmMupoBaHuMe yMEHMs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TIOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuMe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIOB  3aJlay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE WHTEUICKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEMH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar sl pPEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MMO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOJY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE cozeprkaresibHble TuHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CPEIHEr0 00IIero 00Opa3oBaHMS.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYULIECTBIISUIOCH MOCIEA0BATENIBHO U MOCTYIATEIBHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUNH OOy4yaroUIMXcs, pacuIupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

Ha u3yuenue 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.



COILEPKXAHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsiMble ¥ TUIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIC IOHATHS CTEpeOMETpUr. Touka, psimMas, IMI0CKOCTh, MPOCTPAHCTBRO.
[TonsaTre 06 aKCHOMAaTHYECKOM IMOCTPOSHUN CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH
W CJIEJICTBUS U3 HUX.

B3anmHoe pacrmonokeHre TpsSIMBIX B IPOCTPAHCTBE: IMEPECEKAIOLIUECS,
napajyieJbHble M CKpeluBarommecss npsimbeie. [lapamienbHOCTh MNOpsIMBIX U
IJIOCKOCTEH B MIPOCTPAHCTBE: IMapajUIeIbHbIE TMPAMBIE B  MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; NAPaUICIbHOCTh MPSMOW M IUIOCKOCTU. YTIIBI C
COHAIpPABJICHHBIMM  CTOPOHAMHM; Yrod MEXAy MNOpsIMBIMA B IPOCTPAHCTBE.
[TapamienbHOCTh TIOCKOCTEN: MapaJUIeNIbHbIE TIIOCKOCTH; CBOWCTBA MAPAIIIECIBHBIX
miockocte. Ilpocrelinne mpocTpaHCTBEHHBIE (UTYPHI Ha IUIOCKOCTH: TETpadip,
KyO, mapauiesIeIuIe 1, MOCTPOSHUE CCUCHUM.

[lepnieHAUKYISIPHOCTh OPSIMOM M TUIOCKOCTH: TEPHEHIUKYJSIPHBIC MPSIMbIE B
MPOCTPAHCTBE, MPSIMbIE MapaJJICIbHbIE U NEPHEHANKYISPHBIE K TIJIOCKOCTH, MPU3HAK
NEePIEHAUKYJISIPHOCTH MPSIMOM U TUIOCKOCTU, TEOPEMA O MPAMOIN MEPIEHIUKYISPHOM
IJIOCKOCTH. YTJIBl B TMPOCTPAHCTBE: YroJd MEXAYy MNpsIMOA U IIOCKOCTHIO;
JIBYTPaHHBIM yroJl, JMHEWHBIM Yroa JBYrpaHHoro yria. llepneHaukyisp u
HaKJIOHHBIC: PACCTOSTHUE OT TOYKU JO IUUIOCKOCTH, PACCTOSIHUE OT NpsIMOM 10
IJIOCKOCTU, MPOEKIUs (UTYphl HA MIOCKOCTh. [lepneHauKyIsIpHOCTh IIOCKOCTEM:
NpU3HAK  MEPHEHIUKYISIPHOCTH  JBYX  IUlockoctedl.  Teopema o  Tpéx
MEepIEeHAUKYJIIpax.

MHOrorpaHHUKH

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIC JIEMEHThl MHOTOTPAHHUKA, BBITYKJIbIE U
HEBBIMYKJIbIE MHOTOTPAHHHMKHU;, pa3BEPTKa MHoOrorpanHuka. Ilpusma: n-yronbHas
pu3Ma; TpaHd M OCHOBAaHMS IPHU3MBI; MpsMas WM HAKJIOHHAS IMPU3MBI; OOKOBas H
MOJIHAs TOBEPXHOCTh MpHU3MbI. [lapannenenunesn, mpsMOYroiabHbINA MapaiesienuIe
u ero cBoiicTtBa. [lupamuna: N-yronapHas nupamuaa, rpaHd U OCHOBaHUE TTUPAMU/IBI;
OOKOBasi M MOJIHASI TTOBEPXHOCTh MUPAMU[IbI; MIpaBWIbHAS W yCeUEHHAs MUpaMUja.
DJleMeHThl Tpu3Mbl W nUpamMuibl. [IpaBuUJIbHBIE MHOTOTPAHHUKH: TIOHSITHE
MPaBUJILHOIO MHOIOTPAHHWKA; IpaBWIbHAs NpU3Ma W IIpaBWIbHAs THUpaAMHA;
MpaBUJIbHAS TPEYTroJibHAS MUpaMUa U MPaBWIbHBINA TeTpadp; KyO. [Ipeacrasienue
O TIPABUJIbHBIX MHOTOTPAHHUKAX: OKTAdIP, AOJIeKadAp U ukocadip. CedeHus mpu3Mbl
U TTUPaMU/IbI.



CummeTpust B MOPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
IJIOCKOCTH. DJEMEHTBl CHMMETPUH B NMUpaMuAax, napaiejenuneaax, npaBUIbHbIX
MHOTOI'PaHHHKAX.

Bbruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomans
OOKOBOIl TMOBEPXHOCTH U TOJHOW TOBEPXHOCTH TMPSMOM MPHU3MBI, IUIOIIATH
OCHOBaHMi1, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsAMOMW Npu3Msbl. [Tnomans 60koBoH
IIOBEPXHOCTU M ITOBEPXHOCTH MNPABUIBHOM NHUPAMUIBI, TeOopemMa O IUIOLIAgU
yceu€HHoi nupamubl. [lonstue 06 o0béMe. OObEM NUpPaMUIbI, IPU3MBI.

[lonobubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY IUIOLIAAsIMU
MOBEPXHOCTEN, O0BEMAaMU MOJOOHBIX TEN.

11 KITACC

Tesa Bpamenus

Hunuuapuyueckas TOBEPXHOCTh, 00pa3yIoIIKUe MIUHIPUIECKON TOBEPXHOCTH,
OCh HWJIMHAPUYECKOU MOBEepXHOCTH. [lumHap: ocHOBaHUs U OOKOBasi MOBEPXHOCTb,
o0Opasyronias U 0Ch; IIONaabr OOKOBOM U MOJHOU MOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON moBepxHOCTH. KOHyC: ocHOBaHMe U BeplInHa, 00pa3yrolas u
OCh; TUIOIIA b OOKOBOM M IOJTHOM IMOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromue u
BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: HeHTp, paguyc, IUAMETP; IUIONIAAh MOBEPXHOCTU CREpHI.
B3anmHoe pacnosiokenue chepbl U TIOCKOCTH; KacaTelibHasl IMJIOCKOCTh K cdepe;
IJI01a1b ChEephl.

N3o00pakenne Ten BpalieHus Ha MIIOCKOCTH. Pa3BEpTka MuIMHIpa U KOHYCA.

KomOunHanuu ten BpallleHus ¥ MHOTOIPAaHHUKOB. MHOTOrpaHHUK, OMMCAHHBINA
okoJ10 cpepsl; cepa, BMcaHHAsT B MHOTOTPAHHUK, UJIU TEJIO BpaIllCHUS.

[Tonstue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME
IPsIMOYTOJILHOTO TapajuieNienumnena u ciaeacTsus u3 He€. O0bEM NUIMHAPA, KOHYCA.
O0bEM mIapa u wionaab cQepsl.

[TonoOusie Tenma B mpocTpaHcTBE. (COOTHOIICHUS MEXAY IUIOMaAsSIMU
MOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX TE.

Ceuenus nuimMHapa (MapauiebHO U MEPHEHANKYIISIPHO OCH), CEYEHUsT KOHYyCa
(mapanienbHOE OCHOBAHUIO U IPOXOISIee Yepe3 BEPIIUHY), CEUCHHUS 1apa.

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocTd U B mpocTpaHcTBe. CI0KEHUE U BHIYMTAHHUE BEKTOPOB.
YMHOXXEHHE BEKTOpa Ha 4ucjao. PasznoxkeHue BeKTOopa Mo TpEM HEKOMIUIAaHAPHBIM
BekTopam. [IpaBuio napaienenumnena. Pemenue 3a1ay, CBA3aHHBIX C MPUMEHEHUEM
NpaBujl JeUCTBUM € Bekropamu. [IpsiMoyrosibHass cucremMa KOOpPAMHAT B



npoctpancTee. Koopauuarel BekTopa. lIpocreiimme 3agaum B KOOpAMHATaxX. YToOJl
MeXay BekTopamu. CKaJasipHOE NPOU3BEACHHE BEKTOPOB. BhIUMCIIEHNE YIII0B MEXAY
OpPSIMBIMM M INIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBIM METOJA IIpU  PELICHUU
reOMETPUYECKHX 3a/a4.

IHIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE  pe3yNIbTaThl OCBOCHHUSI MPOTPaMMbl  Y4eOHOTO MpeaMera
«MareMaTnka» XapakTepU3yrOTC:

I'pa:xxnanckoe Bocnuranue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TIO3UITUN O00YUYaOIIETOCsS KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCHICKOTO OOIIECTBA, TPEACTABICHUEM O MATEMATUYECKHUX
OCHOBax (YHKIIMOHMPOBAHUS  PA3UYHBIX  CTPYKTYp, SBJICHUH, MpOLEIYP
IPaKJAHCKOTO 00111ecTBa (BHIOOPHI, OMPOCH! U TIP.), YMEHHEM B3aHMOJIEHCTBOBAThH C
COIIMAIbHBIMU MHCTUTYTAMH B COOTBETCTBUH C UX QYHKIUAMH U Ha3HAUCHHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO POCCUMCKON TPAKIAHCKONW HUJICHTUYHOCTH, YBAXKEHUS K
IPOILIOMY M HACTOSIIIEMY POCCHICKONW MaTeMaTHUKH, [IEHHOCTHBIM OTHOIICHHEM K
TOCTUKEHUSAM POCCUMCKUX MAaTEMATHKOB U POCCHICKOW MAaTeMaTUYECKOW IIKOJIBI, K
UCIIOJIb30BAHUIO OJTUX JOCTHIXKEHUHW B JIPYTUX HAyKax, TEXHOJOTHSX, cdepax
SKOHOMMKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HaHUEM JYXOBHBIX IEHHOCTEH POCCUIMCKOTO Hapo/a; chOpMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHUS, ATUYECKOTO TMOBEJECHHUS, CBSI3aHHOTO C MPAKTHYECKUM
MIPUMEHEHUEM JIOCTHXKEHUM HAYKU U JEATeIbHOCThIO YUYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYUBOTO OYIYILIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAas 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIIEHUH, PACCYKACHUI; BOCTPUUMYUBOCTHIO K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA.

du3znveckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO yMEHUS TPUMEHSATh MaTeMaTHYeCKHue 3HAHUA B
MHTEpecax 3I0pOBOTr0 M O6e30macHOro 00pasa >KU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3JIOPOBBIO (30pOBOE MHTAaHHE, COATAHCHPOBAHHBIN PEXUM 3aHITHA U
OT/bIXa, peryysipHas ¢pu3udeckas aKTUBHOCTH); (PM3UYECKOTO0 COBEPIICHCTBOBAHMS,
IIPU 3aHIATUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN ESATEILHOCTHIO.

TpynoBoe Bocnutanue:



TOTOBHOCTBIO K TPYyJy, OCO3HAHMEM LEHHOCTU TPYAOIIOOMS; HHTEPECOM K
pa3nuuHbIM chepam nmpodecCHOHATBHON AEITeTbHOCTH, CBI3aHHBIM C MaTEMaTUKON
U e€ NPUJIOKEHUSIMU, YMEHHEM COBEpILaTh OCO3HAHHBIN BbIOOp Oynyiiei npodeccun
U PEaIM30BbIBATH COOCTBEHHBIE KMU3HEHHBIE IUJIAHBI; TOTOBHOCTHIO U CIIOCOOHOCTHIO
K MaTreMaTH4eCKOMY OOpa30BaHUI0O M CaMOOOpPa30BaHUIO Ha MPOTSHKEHHH BCEH
KU3HU; TOTOBHOCTHIO K AKTHUBHOMY Y4YacTHIO B PEIICHUU MPAKTUYECKHUX 3ajad
MaTeMaTUYECKON HaIpaBICHHOCTH.

JKOJIOrHYeCKoOe BOCIMTAHHE:

c(OPMHUPOBAHHOCTHIO  DKOJIOTHYECKON KYJIBTYpbl, IOHUMAHUEM BIIUSHUS
COLIMAJIBHO-?)KOHOMHYECKUX TPOLECCOB HAa COCTOSHUE MPUPOJHON M COIMAIBbHOU
Cpelbl, OCO3HAHUEM TTI00ATFHOTO XapaKTepa IKOJIOTUIECKUX MPOOIeM; OpUeHTaIUeH
HA TPUMEHEHHWE MaTEeMaTUYeCKUX 3HAHWM i1 penieHus 3ajxad B 00JsiacTu
OKpYXalollled Cpe/bl, IUIAHUPOBAHUS TMOCTYNKOB M OIEHKHM MX BO3MOMHBIX
HOCJIEACTBUN ISl OKPY>KAFOIIEH CPELbl.

LleHHOCTH HAYYHOIO IO3HAHMSA:

c()OPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH, TOHUMAaHUEM MaTeMaTH4YeCKOM
HayKu Kak cephl YeI0BEUECKOU NIEeATeTbHOCTH, ITAlOB €€ Pa3BUTHUSI U 3HAUMMOCTU
JUISl pa3BUTUSI LIUBUJIM3ALIMK; OBJIAJICHUEM SI3bIKOM MaTeMaTHUKU U MaTEeMaTU4eCKOM
KyJIbTYpO#l KaK CpPEeICTBOM IO3HAHUSI MUPA; TOTOBHOCTBIO OCYILIECTBIIATH MPOEKTHYIO
Y UCCJEIOBATENBCKYIO IEATEbHOCTh MHANBUAYAJIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHbie pe3yibTaThl OCBOEHHUS MPOTPaMMbI y4yeOHOTO TpenMeTa
«MaremaTuka» XapaKTEPUIYIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU
OelicmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU OeUCTNBUAMUL.

1) Ynusepcanvhoie no3xHaeamesibHble oeticmaus, obecneyusaiom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NPOYECCO8 o0OyYawuxcs (oceoenue
Memo0o8  NO3HAHUA — OKpyJcaoweco  Mupa,  NpuMeHeHue  J102UYECKUX,
ucciedo8amenbCcKux onepayuil, ymenuu pabomams ¢ ungopmayueti).

ba3oBble 1ornyeckue AefcTBUA:

e BBIBJSITH M XapaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKM MATEMAaTHUYECKHX
O00OBEKTOB, TOHSTHA, OTHOIICHHN MEXAYy TMOHATUIMH; (HOPMYyITUpPOBATH
OTpeNeicHUsT  TOHATWUH;  YCTAHABIMBAaTh  CYIIECTBCHHBIH  IMPHU3HAK
KJaccu(uKanuy, OCHOBaHUS Jisi OOOOIIEHHUS U CpPAaBHEHMS, KpPUTEPUHU
MIPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATh,  (QOPMYIUPOBaTH M  NPEOOPa3OBBIBATH  CYXKACHHUS:
YTBEpAUTENbHbIE U OTpHUIATENbHbIC, €IWHUYHbIE, YacTHbIE M OOIIHE;
YCIIOBHBIE;

BBISIBIISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUAX W YTBEPKICHUIX; MpeJyiaraTb KpUTEpUU
JUISl BBISIBJIICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUN;

JeNlaTh BBIBOJIBI C HCIOJIb30BAHWEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
UHAYKTUBHBIX YMO3aKIIIOUEHHH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOATENBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMble ¥ OT MPOTUBHOTO), BBICTPAWBATh apPTyMEHTAIIMIO, MPUBOAUTH
OpUMepbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC CYXKICHHUS W
BBIBOJIBL;

BBIOMpaTh CIOCOO pemieHus ydeOHOM 3amauu  (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BbIOMpPATh Hambojee NOAXOAMMNA € YYETOM
CaMOCTOSITENIHHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble ucciieaoBare/bLCKHe AeiiCTBUS:

UCIIOJI30BaTh BOMPOCHI KaK MCCIEOBATEIIbCKUNA WHCTPYMEHT I1O3HAHMS,
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIOIIME TPOTHUBOpEUHE, MpodIEeMy,
yCTaHaBIMBAaTh  HWCKOMOE€ ¥  JaHHOe,  (OpMHUpOBaThH  THIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSATEIHHO CINIAHUPOBAHHBIA AKCIIEPUMEHT, HCCIICIOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEW MaTeMaTH4YEeCKOTO OObeKTa, SBICHUS,
Ipoliecca, BBISBICHUIO 3aBHCHUMOCTEM MEXIYy OOBEKTaMH, SBICHHUSIMH,
npoleccamu;

CaMOCTOSITENIbHO (OPMYJIMPOBATh OOOOIIEHUS M BBIBOJABI MO pe3yJbTaTam
MPOBEIEHHOTO HAOMIOACHUS, MCCIEIOBAaHUS, OIICHUBATH JTOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IICHMIA;

IPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IMpoIlecca, a TaKXKe BbBIIBUTATh
MIPEAMOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISITH A€PUITUTHI MHGOPMAITNH, JaHHBIX, HEOOXOIUMBIX JIJIsi OTBETA Ha
BOIIPOC U JJIA PEIICHUS 3a/1a4H;

BBIOMPATh WH()OPMAITUIO U3 UCTOYHHUKOB PA3IMYHBIX THIIOB, aHAIM3UPOBATh,
CHUCTEMATHU3UPOBATh U HHTEPIPETUPOBATH HH(OOPMAITUIO PA3TUIHBIX BUIOB U
dbopm npeacTaBIeHuUS;

CTPYKTYpPUPOBaTh HH(POPMAIINIO, TPEACTABIATh €€ B PazIudHBIX (opMax,
WJUTIOCTPUPOBATH TpapUuecK;

OIICHUBATh HaJE&KHOCTD uHbOpMaIuu 1o CaMOCTOSITEITEHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.



2)  VuugepcanbHvle  KOMMyHUKamueHble  Oelicmgusi,  00ecneyusaom

copmMUpo8aHHOCMb COYUATLHBIX HABLIKOE 00YUAIOUUXCAL.

Oo0wmenue:

e BOCIPUHUMATH U POPMYIUPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
IEJSIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B
YCTHBIX W THCHBMEHHBIX TEKCTaX, JaBaTh TOSICHEHUS IO XOIy pelIeHUs
3a/1auyi, KOMMEHTHPOBATh TIOJYUYCHHBIN PE3yJIbTAT;

e B XOJle OOCYXXJIEHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX IAEMOU TEMBlI,
npo0sieMbl, pelaeMon 3a]ayu, BhICKa3bIBaTh WJICU, HAIICJICHHbIE Ha MOUCK
PEIICHUS; COTIOCTABIIATh CBOM CYXKIEHUS C CYKICHHUSIMU JPYTUX YIYACTHUKOB
auanora, OOHApY)XMBATh Pa3IMUMe M CXOJCTBO TO3UIMH; B KOPPEKTHOU
dbopme GopMyIHpoOBaTH PA3HOTIIACHUS, CBOU BO3PAKECHMUS;

e TMPEICTABJIATH PE3YJIbTATHI PEIICHUS 337aul, SKCIIEPUMEHTA, UCCIIEI0BAHMS,
IPOEKTa; CAMOCTOSITEIHHO BHIOUPATHh (POPMAT BHICTYIUICHUS C YUETOM 3aj/1a4y
MIPE3CHTAIUNA U OCOOEHHOCTEH ayIUTOPHH.

CorpyaHuvecTtBo:

e T[IOHMMAThb W HCIOJH30BATh MPEUMYIIECTBA KOMAHAHOW U WHIUBHUIYyaTIbHOU
paboThl TpH pelIeHWH Y4YeOHBIX 3ajad; MNPUHUMATH II€JIb COBMECTHOU
NEATEIBbHOCTH,  IUIAHUPOBATh  OPTaHM3AIIMI0  COBMECTHOH  PabOTHI,
pacmpenensaTb BHABI PabOT, JOTOBapHWBATLCSA, OOCYXIaTh TIPOIECC U
pe3yabTar paboThl; 00001IaTh MHEHUS] HECKOJBKUX JIFOCH;

e yYacTBOBAaTh B IpYNIOBHIX (popmax paboThl (00CyxkACHUS, OOMEH MHEHH,
«MO3TOBBIE€ IITYpPMB» W HHBIE); BBIIIOJHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JICUCTBHS C IPYTUMHU WICHAMH KOMAaH]IbI; OIICHHBATh
KadecTBO CBOEr0 BKJIaJa B  OOMUKA  TPOAYKT TIO  KPHUTEPHSM,
c(hOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Vhueepcanvnvle pecynamuensie oeticmeus, obecneuusarom opmuposanue

CMBICNIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTU.

Camoopranusanus:

e COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 3a7a91, BRIOUPATH CIIOCO0 PEIICHMUS C
Y4ETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apTyMEHTHUPOBATh M KOPPEKTUPOBATH BAPHAHTHI PEIICHUH ¢ YIETOM HOBOM
uH(bOopMaIuu.

CaMOKOHTPOJIb:

e BIIAJICTh HaBBIKAMM  TIO3HABAaTEIbHOW  pediekcMr Kak  OCO3HaHUSA
COBEpIIIaCMbIX JEHCTBUHM M MBICIUTEIBHBIX IPOIECCOB, UX PE3YNIbTATOB;
BJIQJICTh CIIOCOOAMH CaMOITPOBEPKH, CAMOKOHTPOJIS TIpoliecca M pe3ysabTaTa
perIeHus] MaTeMaTUIECKOM 3a/1a4H;



e INPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PELICHUH 3a7a4H,
BHOCUTb KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOATEIBCTB,
JAHHBIX, HAalJICHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHMBAaTb COOTBETCTBHE pe3yibTaTa LEIM U YCIOBUSIM, OOBICHITH
IIPUYUHBl JOCTW)KCHUS WA HENOCTHKEHUS pe3yJIbTaTOB JESATEIbHOCTH,
HaxOJIUTh OIIHOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIBTATDBI
10 KJTACC

OnepupoBaTh MOHATUAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM W CIEJICTBHS W3 HHUX M[PU PELICHUU
r€OMETPUYECKHX 3a]a4.

OnepupoBaTh NOHIATUAMU: NAPAJUIETBHOCTD U MEPIEHANKYIISIPHOCTD MPSIMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBarh B3aMMHOE pPAacloOJIOKEHHE NPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh NOHIATUSMU: JBYTPaHHBIN YIroJj, IPaHU JIBYIPAHHOTO yria, pedpo
JABYTPAaHHOTO yIja; JMHEWHBI yrojl JBYI'paHHOIO yIJa; TpajaycHas Mepa
JIBYTPAHHOTO yIJa.

OnepupoBaTh MOHATHSIMH: MHOTOTPAHHUK, BBIMYKIBIM W  HEBBITYKJIBINA
MHOTOTPaHHHUK, 3JIEMEHTHl MHOI'OIPAHHUKA, TPABUIIbHBIN MHOTOI'paHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (NHMpaMuaa; MpuU3Ma,
MPSAMOYTOJIBHBIN NapaJlieenunes, Kyo).

KnaccuduimpoBatb MHOrOrpaHHUKH, BBIOMPAsi OCHOBAHUSA 7Sl KJlacCu(UKaum
(BBIMYKJIBIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH; MPAaBUJIbHBIE MHOTOTPAHHUKH; MPSIMbIE
Y HAKJIOHHBIE IPU3MBbI, TIapajlIeIeUIIE IbI).

OnepupoBath MOHATUAMHU: CEKYILAs MJIOCKOCTh, CEYEHNE MHOTOIPAHHHUKOB.

OOBIACHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CIIEOB.

CTpouTh ce€4eHHs] MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIMOJHATH (BBIHOCHBIE)
IUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJA CBEpPXY, COOKY,
CHU3Y.

Pemarp 3amaun Ha HaXOXKJIE€HUE MEOMETPUYECKHX BEJIMYMH MO oOpaslam WM
aNropuT™MaM, TMPUMEHSISI U3BECTHbIE AHAJUTUYECKME METOAbl IMpU pPEIICHUU
CTaHAAPTHBIX MaTEMaTUYECKHX 3aJad Ha BBIYHMCICHHE PACCTOSHUM MEXIy IABYMS
TOYKaMH, OT TOYKH JI0 IPSIMOi, OT TOUKHU JI0 TUIOCKOCTH, MEXAY CKPEIINBAIOIIUMUCS
IPSIMBIMHU.



Pemartp 3amaun Ha HaXOXKJIEHHUE TEOMETPUUYECKHX BEIMYUH MO 00pas3laM WM
aNropuT™MaM, MPUMEHSSI UW3BECTHbIE AaHAJUTUYECKUE METOAbl IpPU PELICHUU
CTaHJApPTHBIX  MaTeMaTHYEeCKMX  3aJad Ha  BBIUMCIEHHE  YIJIOB  MEXAY
CKPEILMBAIOIIMMUCA  OPSIMBIMH, MEXIY HOpsIMOH U  IUIOCKOCTBIO,  MEXAY
IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Beraucisate 00bEMBI M IUIONIAJAM MOBEPXHOCTEH MHOTOIPAHHUKOB (IIPU3Ma,
MUpaMuia) ¢ MPUMEHEHHEM (HOPMYIT; BHIYHCIATH COOTHOLICHUS MEXKIY TUIOMIaIIMU
OBEPXHOCTEHN, 00bEMaMU IOJJOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBarh IOHATHUAMM: CHUMMETPHs B IIPOCTPAHCTBE; LEHTP, OCh U
MJIOCKOCTh CHMMETPHH; LIEHTP, OCh U IIIOCKOCTh CUMMETPUHN (UTYPBHI.

W3Bnekatb, NpeoOpa3oBbIBaTh M HWHTEPOPETHPOBATH HUH(POPMAIUIO O
IPOCTPAHCTBEHHBIX TI'€OMETPUUECKUX (Urypax, MPEACTAaBICHHYIO Ha 4YEpPTEXKaxX MU
PUCYHKaX.

[IpumeHsTh reoMeTpudecKre (akThl JJIs PELICHUS] CTEPEOMETPUUECKUX 3ajad,
MPEANOIAraoINX HECKOJIBKO I1aroB PEIICHHUs, €CJIN YCIOBHS IPUMEHEHUS 3a/1aHbI B
ABHOU (opme.

[IpuMeHATh  mpocTEeMIIMEe  NPOrpaMMHBIE  CPEACTBA W BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3aa4.

[IpuBOAUTHL IPUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEN B MIPUPOJE U JKU3HH,
pacno3HaBaTh MPOSIBJICHUE 3aKOHOB FTEOMETPUU B UCKYCCTBE.

[IpuMeHATh TONYy4YEHHBIE 3HAHUS HA NPAKTUKE: AHAIU3UPOBATH peabHbIC
CUTyallUM M NPHUMEHATh HW3Y4YEHHBIE IOHATHS B IIPOLIECCE IIOMCKAa PEIIEHUs
MaTeMaTHu4ecKu c(hOpMyJIMPOBAHHON MPOOJIEMBbI, MOIETUPOBATH PEATIbHBIE CUTYALIUU
Ha S3bIKE TEOMETPUHU, HCCIEAOBaTh MOCTPOEHHBIE MOJEIU C HCIOIb30BAHUEM
r€OMETPUYECKUX MOHATUA M TEOpeM, ammapara ajireOpbl; pemarb MPaKTUYECKHe
3a/1a4y, CBSA3aHHBIEC C HAXOKIECHUEM T€OMETPUUECKUX BEJIMYNH.

11 KUIIACC

OnepupoBarh TMOHATHSIMHU: LHWJIUHAPUYECKAas TMOBEPXHOCTh, 0Opasyroiue
MAJTUHAPUYECKON MOBEPXHOCTH;, IMUJIMHAP; KOHUYECKAss TOBEPXHOCTh, 00pa3yromue
KOHUYECKOW TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (IMUIMHIIP, KOHYC, cdepa U map).

OOBICHATH CIIOCOOBI MOTYUYEHUS TE BPAIICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MIOCKOCTH.

OnepupoBaTh MOHATHUSMH: IIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTA, BBICOTA
CeTMEHTa; IapOBOM CIIOH, OCHOBaHWE IIAPOBOTO CIJIOS, BHICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.



Boruncnsate  00bEMBI M IUIOIIAAM  TMOBEPXHOCTEM  Ten  BpallleHus,
reOMETPUUYECKUX TEJl C MPUMEHEHHEM (POpPMYII.

OnepupoBaTh MOHATUSAMU: MHOTOTPAaHHUK, BIIMCAHHBIA B Cepy M ONMHUCAHHBIN
okoJ10 chepsl; chepa, BMCaHHAS B MHOTOTPAHHUK WJIU TEJIO BPAILICHMS.

BbuncnsaTe COOTHOIICHHUS MEXIy IUIOUIAAsMH IOBEPXHOCTEH W 0O0BEMaMu
MOJ00HBIX TEI.

N3o0paxaTh u3zydaemble (UTYpBl OT PyKH MU C TPUMEHEHHEM MPOCTHIX
YEpTEKHBIX NHCTPYMEHTOB.

BbINONMHATE (BBIHOCHBIE) IUIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX O0OBEMHBIX
¢duryp: BuI cBEepXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHUS.

W3Bnekatb, HMHTEPOPETUPOBATH M  MpeoOpa3oBbIBaTh HH(pOpMammio o
IPOCTPAHCTBEHHBIX TI'€OMETPUUECKUX (Urypax, MPEACTAaBICHHYIO Ha 4YEpPTEXKaxX MU
PUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BpINONMHATE  EWCTBUSL  CHOKEHHUS BEKTOPOB, BBIYMTAaHUS BEKTOPOB U
YMHOKEHHS BEKTOPA Ha YUCI0, OOBACHITh, KAKUMH CBOMCTBAMHU OHH O0JIaJIal0T.

IIpuMeHATH paBUJIIO MapaJuICICIUIIEA.

OnepupoBarh NOHATHIAMH: JEKAPTOBBI KOOPAMHATBHI B IIPOCTPAHCTBE, BEKTOP,
MOJYyJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpPA, YIOJI MEKIY
BEKTOpPaMH, CKaJSIPHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIC
BEKTOPBI.

Haxogute cymMMy BEKTOpPOB M NPOM3BEACHUE BEKTOpPA HA YHUCIO, YTOJ MEXAY
BEKTOPAMH, CKaJIsIpHOEC IPOM3BEACHUE, paCKIaAbIBaTh BEKTOpP II0  JIBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh IUNIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJAMHAT.

[IpumensTh reoMeTpudecKkre (akThl JJIsl PEIIEHUS] CTEPEOMETPUUECKHUX 3a1ad,
IIPEATIOJIATAIOMINX HECKOJIBKO 111ar0B PELICHMs, €CIU YCIOBUS IPUMEHEHN 3a/1aHbl B
saBHOU (opme.

Pemare mnpocreiimne reoMeTpuyecKue 3aJadyd Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemare 3agauym  HaA  JIOKA3aTesbCTBO MATEMATUYECKUX OTHOLICHUM W
HaX0KJIeHUE T€OMETPUUYECKUX BEIMYMH MO o0OpaslaM WIH alropuTMaMm, MpUMEHsS
M3BECTHBIE METO/IbI IIPU PELICHUH CTaHAAPTHBIX MATEMATUYECKHUX 3aa4.

[IpuMeHsATH  mpoOCTEWIIME  MPOTPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUH CTEPEOMETPUUECKUX 33/1a4.

IIpuBOINUTH IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U KU3HU,
pacIio3HaBaTh NPOSBICHUE 3aKOHOB T'€OMETPUM B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWUS HA NPAKTHKE: AHAIM3UPOBATH pEalibHbBIC
CUTyallud W TIPUMEHATh W3YYCHHBIC TOHATUS B IIPOLECCE IOHMCKA PEIICHUS



MaTeMaTH4eCKu c(HOpPMyYIHPOBAHHON MTPOOIIEMBI, MOAEIUPOBATH PEATIbHBIE CUTYALIUN
Ha S3bIKE TIEOMETPUH, HCCIEAOBaTh IOCTPOEHHBIE MOJEIU C HCIOIb30BAHUEM
r€OMETPUYECKUX MOHATUA M TEOopeM, ammapara ajireOpbl; peniarb MPaKTUYECKHUe
3a/1a4M, CBSI3aHHBIE C HAXOKJICHUEM T€OMETPUUECKUX BEITUYHUH.
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
OCHOBHbIE IOHATHUSI CTEPEOMETPUU: TOUKA, 04.09.2023  school-
npsiMasi, TNIOCKOCTh, TPOCTPAHCTBO. collection.edu.ru
[IpaBuna n300paxkeHUs HA PUCYHKAX: 1

n300pakeHusl II0CKOCTEH, apauleNbHbIX
IPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

07.09.2023 ' school-

HOH}ITI/ISE nepeceKanmHec;I IIJIOCKOCTH, .
1 collection.edu.ru

nepecekaromuecs npsamas 1 rmiI0CKOCTh

[TonsTHs: nepecekarouecs MIOCKOCTH, 11.09.2023 | school-

TIepeCceKaroIInecs MPsIMast U MIIOCKOCTh 1 collection.edu.ru
3HaKOMCTBO C MHOTOTPaHHUKAMH, 14.09.2023 school-
n300pakeHNe MHOTOTPaHHUKOB Ha 1 collection.edu.ru
PUCYHKAX, Ha MIPOCKIIMOHHBIX YepTekax

HawansHbIe cBeIeHUS 0 KyOe U TUpaMH/IE, 18.09.2023 school-

ux pa3BépTku u Mozeau. CeueHus 1 collection.edu.ru
MHOTOTPaHHHKOB

HawansHbIe cBeIeHUS 0 KyOe U TUpaMH/IE, 21.09.2023 school-

ux pa3Béptku u Mozean. CeueHus 1 collection.edu.ru
MHOTOTPaHHHUKOB

[TonsiTHe 00 aKCHOMATHYECKOM 1 25.09.2023 school-

MOCTPOCHHUH CTEPEOMETPUH: aKCHOMBI




CTEPEOMETPHUH U CIEACTBUS U3 HUX

collection.edu.ru

[TonsTHe 00 aKCHOMATHYECKOM 28.09.2023 school-
8 IIOCTPOCHHUH CTEPECOMETPUH: aKCHOMBI collection.edu.ru
CTEPEOMETPUH U CICACTBHS M3 HUX
[ousiTHE 00 aKCHOMATUYECKOM 02.10.2023 school-
9 MIOCTPOCHHUH CTEPCOMETPUH: aKCHOMBI collection.edu.ru
CTEPEOMETPUH U CIICACTBHS M3 HUX
[ousTHE 00 aKCHOMATUYECKOM 05.10.2023 school-
10 HOCTPOCHHH CTEPEOMETPUH: aKCHOMBI collection.edu.ru
CTEPEOMETPHUH U CIICICTBHS U3 HUX
B3aumMHoe pacrionoxeHue npsiMbIxX B 09.10.2023 | school-
1 IPOCTPAHCTBE: MEePECeKarOIIUecs, collection.edu.ru
napauIeIbHbIC M CKPEIINBAIOIIUECS
TIPSIMBIE
[TapamienpHOCTD MPSAMBIX U IIJIOCKOCTEN B 12.10.2023 school-
12 IPOCTPAHCTBE: MapajiebHbIC PSMBIC B collection.edu.ru
NPOCTPAHCTBE; MaPAICIBHOCTD TPEX
TPSIMBIX
[TapamienpHOCTD MPSAMBIX U IJIOCKOCTEN B 16.10.2023  school-
13 npoctpaHnctse: [lapaniensHOCTh NPSMOH U collection.edu.ru
TUIOCKOCTH
19.10.2023 school-
14 VYTiBl ¢ COHANpPaBIEHHBIMU CTOPOHAMU collection.edu.ru
23.10.2023  school-
15 VYo Mex 1y IpsIMBIMU B IPOCTPAHCTBE collection.edu.ru
16 Yron Mexay NpsSMbIMU B IPOCTPAHCTBE 26.10.2023  school-




[TapamienbHOCTD IIJIOCKOCTEM:

09.11.2023

collection.edu.ru

school-

17 i
napajieNIbHbIC TNIOCKOCTH collection.edu.ru
13.11.2023 school-
18 ColicTBa napajjieiabHbIX IJIOCKOCTEH collection.edu.ru
[Ipocreiinme MpoCcTpaHCTBEHHBIC (PUTYPHI 16.11.2023 school-
19 Ha TUIOCKOCTHU: TETPadIp, KyO, collection.edu.ru
napaieseHIe]]
20.11.2023 school-
20 Ioctpoenue ceuennuii collection.edu.ru
23.11.2023  school-
21 [TocTpoenue ceuennii collection.edu.ru
KonTponbhas pabota no reme "lIpsmMble u 27.11.2023 school-
22 TUIOCKOCTH B IMPOCTPAHCTBE. collection.edu.ru
[MapamienbHOCTh MPSIMBIX U TIOCKOCTEH "
[TepneHIUKYISIPHOCTD TPSMOU U 30.11.2023  school-
23 IUIOCKOCTH: TIEPIEHNKYIISIPHBIE TIPSMBIE B collection.edu.ru
IPOCTPAaHCTBE
o4 [Mpsimble mapasieabHbIe U 04.12.2023 SChOOIT
HEePICHAUKYIISPHBIC K MIIOCKOCTH collection.edu.ru
o5 [TpsiMbIe mapaienbHbIe U 07.12.2023 SChOOIT
NEePIECHANKYIISPHBIC K MTIOCKOCTH collection.edu.ru
26 [Ipu3Hak nepneHANKYISPHOCTH IPSIMOU U 11.12.2023 school-

IIJIOCKOCTH




collection.edu.ru

97 [Ipu3Hak neprneHauKyJISpHOCTH IPSIMOU U 14.12.2023 SChOOIT
TOCKOCTH collection.edu.ru
28 Teopema o mpsiMOl NEPIEHANKYIISIPHON 18.12.2023 SChOOIT
LTOCKOCTIH collection.edu.ru
29 Teopema 0 psIMOM NEPIIEHANKYIISPHON 21.12.2023 SChOOIf
TOCKOCTH collection.edu.ru
30 Teopema 0 psIMOM NTEPIIEHANKYIISIPHON 25.12.2023 SChOOI?
IOCKOCTH collection.edu.ru
[leprieHaUKYNISAp M HAKIOHHBIE: PACCTOSHUE 28.12.2023 school-
31 OT TOYKH JIO TUIOCKOCTH, PACCTOSHHE OT collection.edu.ru
PSAMOM J10 IIJIOCKOCTH
[lepneHauKynsip ¥ HAKJIOHHBIE: PACCTOSIHHUE 11.01.2024 school-
32 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT collection.edu.ru
IPSIMOM 70 TUIOCKOCTH
[TeprieHquKymsIp U HAKJIOHHBIE: PACCTOSIHHE 15.01.2024 school-
33 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT collection.edu.ru
TPSIMOM 70 TUIOCKOCTH
[TepneHauKymsip ¥ HAKJIOHHBIE: PACCTOSIHHE 18.01.2024 school-
34 OT TOYKH JI0 IIOCKOCTH, PACCTOSIHHAE OT collection.edu.ru
IPSAMOM 10 TIJIOCKOCTH
35 VYTIbl B IPOCTPAHCTBE: YTOI MEXKIY 22.01.2024 SChOOIT
HPAMOIT ¥ II0CKOCTBIO collection.edu.ru
36 JIByrpaHHBIN yroJI, TMHEHHBIN Yrom 25.01.2024  school-




JBYTPaHHOIO yria

JIByrpaHHBIN yroJl, TMHENHBIN Yroj

29.01.2024

collection.edu.ru

school-

37 BYTPaHHOro yIIa collection.edu.ru
[eprieHAUKYIAPHOCTH IJIOCKOCTEH: 01.02.2024  school-
38 NPU3HAK MEPICHAUKYIIPHOCTH IBYX collection.edu.ru
IIJIOCKOCTEMN
[leprieHIUKYIAPHOCTD MIOCKOCTEH: 05.02.2024  school-
39 NPU3HAK MEPICHIUKYISIPHOCTH IBYX collection.edu.ru
IJIOCKOCTEMN
[eprieHAUKYIIPHOCTD MJIOCKOCTEH: 08.02.2024  school-
40 NPU3HAK MEPICHIUKYISIPHOCTH IBYX collection.edu.ru
IJIOCKOCTEMN
12.02.2024  school-
41 Teopema o0 TpEX nmepneHaUKYIsApax collection.edu.ru
15.02.2024 school-
42 Teopema o TpEX mepreHANKYIIIpax collection.edu.ru
19.02.2024 school-
43 Teopema o TpEX nmeprneHauKyIIsIpax collection.edu.ru
KonTpospHas paboTa o remam 22.02.2024  school-
44 "TleprieHAUKYISIPHOCTH MPSAMBIX U collection.edu.ru
m1ockocTe" u "YTibl MEXy IPSIMBIMU U
I0CKOCTSIMU"
[TonsiTie MHOTOTpaHHUKA, OCHOBHbBIE 26.02.2024 school-
45 3JIEMEHTHI MHOTOTPAHHHUKA, BBITYKJIBIC U collection.edu.ru

HEBBIITYKJIbIE MHOTOTPaHHUKU; Pa3BEPTKA




MHOI'OrpaHHHUKa

[Tpu3ma: N-yrojpHast Ipu3Ma; rpaHu | 29.02.2024  school-
46 OCHOBAHHUS IPU3MBI; MIPSIMast U HAKJIOHHAS collection.edu.ru
IPU3MBI; OOKOBas U TIOJIHAS TOBEPXHOCTh
IPU3MBbI
47 [Tapannenenumnen, NpaMOYTroJIbHBII 04.03.2024 z(C:)rlll?e(():Eon edir
napajuieNICIIe]] ¥ ero CBOMCTBA R
[upamupa: N-yrojapHas nmupaMuia, TpaHu U 07.03.2024  school-
48 OCHOBAHHE ITHUPAMHUJIbI; OOKOBAs ¥ MMOJIHAS collection.edu.ru
MOBEPXHOCTh MTMPAMHU/IbI; IPABUIIbHAS U
ycedu€HHas TMpaMKJia
[IpaBusbHBIE MHOTOIPAHHUKHU: ITOHSTHE 11.03.2024  school-
NPaBUIILHOTO MHOTOTPAHHUKA; TPABUIIbHASI collection.edu.ru
49 npu3Ma U MpaBUIbHAS MHPAMU/Ia;
NpaBWIbHAS TPEYTrOJibHAS TUpaMUIa U
NPaBUJIBHBIN TETPadIp; KyO
[Ipencrasienue o MpaBUILHBIX 14.03.2024  school-
50 MHOTOTPaHHHUKAX: OKTadIp, JOJACKadIp U collection.edu.ru
UKOCadIP.
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS 18.03.2024 school-
OTHOCHUTENILHO TOYKH, MPSMOM, TUIOCKOCTH. collection.edu.ru
o1 DNeMEeHThl CUMMETPUH B MHUpaMuax,
napauieNienuneax, mpaBuIbHbIX
MHOTOTpaHHHKaX
59 Bbrunciienue 371eMEHTOB MHOTOTPAaHHUKOB: 21.03.2024 SChOOIf
pE6PA, MATOHATH, YT collection.edu.ru
53 [Tnomaas 60KOBOI MOBEPXHOCTH M ITOJTHOM 01.04.2024  school-




MOBEPXHOCTHU MPSMOM NPU3MBI, IJIOIIA]b
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU MPSIMON TIPU3MBI

collection.edu.ru

[Tnoraas 6OKOBO# MOBEPXHOCTH U 04.04.2024  school-
54 HOBEPXHOCTH MPABUIBHON THPAMU/IbI, collection.edu.ru
TEopeMa O TUIOIIAI OOKOBOM MOBEPXHOCTH
yCeu€HHOM MUpaMHIbI
55 KoHTposbHas pabora 1o Teme 08.04.2024 SChOOIj
"MuororpassuKA" collection.edu.ru
11.04.2024 school-
15.04.2024 school-
S7 O06bEM mupamMu/Ibl collection.edu.ru
18.04.2024 school-
o8 O6BéM mupaMu sl collection.edu.ru
22.04.2024  school-
59 O0BEéM mupaMusI collection.edu.ru
25.04.2024 | school-
60 O06bEM mupamMuIbl collection.edu.ru
02.05.2023 school-
61 O6bEM npH3MBI collection.edu.ru
06.05.2023  school-
62 O06BEM mpu3MBI collection.edu.ru




13.05.2024  school-
63 O0BéM mpu3MbL 1 collection.edu.ru
64 KonTtpoinbnas padota mo teme "O0bEMbI 1 16.05.2024 f:((:)rlllz(c):![gon edir
MHOTOTPaHHUKOB" e
[ToBTOpenue, 0000IIEHNE CUCTEMATH3AIUS 20.05.2024 school-
65 3HaHuil. [locTpoeHue ceueHuii B 1 collection.edu.ru
MHOTOTPaHHHKE
[ToBTOpEHKE, 0000IIICHNE CUCTEMATU3 AT 23.05.2024 | school-
3HaHW. BeuucieHne pacCTOSHUI: MEKITY collection.edu.ru
66 JIBYMsI TOYKaAMH, OT TOYKH JI0 MIPSIMOH, OT 1
TOYKH JI0 TUIOCKOCTH, MEKITY
CKPEIIHBAIOIIUMUCS MTPSIMBIMH
27.05.2024  school-
67 HTtorosas KOHTpoOJIbHAsA paboOTa 1 collection.edu.ru
[ToBTOpeHUE, 0000IICHHE CUCTEMATH3AITHSI 30.05.2024  school-
3HaHW. BeraucieHne yrios: Mexmy collection.edu.ru
68 CKPEIMBAOIIUMHUCS MTPSIMBIMH, MEXKITY 1
NPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTJIOB MEX]TY IIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

VYuebnuk " ['eomerpus (s obmeoOpasoBaTenbHbix 1mkon)" (aBropel AtanacsiH JI.C., BytyzoB B.®.,
Kanommes C.b. u [lp) [Ipocsemenne, 2021

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Yuebnuk " ['eomerpust (s oOmieoOpaszoBaTenbHbIX ImKoON)" (aBTopbl AtanacsH JI.C., byrysos B.®.,
Kanomues C.b. u [p) [Ipoceemenue, 2021

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

school- collection.edu.ru
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