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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe DenaepaabHOTO
TOCy/IapCTBEHHOTO 00pa30BaTeNIbHOTO CTaHAApTa CPEIHEro 0o1Iero oopa3oBaHus,
C Y4y€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUW, NPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00eclieYuBaeT OBIA/ICHUE KIIOYEBBIMH KOMIIETEHIIUSIMU,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOpPa3BUTHsI M HENPEPHIBHOIO 0Opa3oBaHUs,
LEJTOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO W IO3HABATEJIBHOTO Pa3BUTHUSA
JUIHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETpPUM HAa YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METalNpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUYEHUS T€OMETPHH B HAIMPABICHWU JIHUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHUS JIPYTUX Y4eOHBIX AUCHUILUIMH. PazBuTHe y oOydaronumxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH W TMPOUCXOXKICHUU T€OMETPUYECKHUX
abcTpakiuii, COOTHOIICHUH pPEeaJbHOTO0 WM WACaTbHOTO, XapaKTepe OTpaKeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA MW TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yUYalllMXcsi, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIs ajanTaliyd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OOHUM M3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHETO
oOmmiero oOpa3oBaHUs, TaK Kak OOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCIUTIIMH €CTECTBEHHO-HAYYHOM HAMPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlornueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHHUH OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHH U MTOCTPOCHHUH EMOYKH JIOTHIECKUX YTBEPKIACHUN
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIIBUTATh W OIMPOBEPrarThb
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTECTBEHHO-
HAyYHOTO IIMKJIa, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00NAcCTSIX AESITeTbHOCTH denoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXKAIOIIero MHpa, YCJIOBHE YCIEUIHOTO IO3HAHUS U aKTUBHOTO
npeoOpazoBanus  jAeWcTBUTENbHOCTH.  OnepupoBaHuWE  MPOCTPAHCTBEHHBIMU
oOpazamu O0ObBEIMHSAET pa3Hble BUABI Y4EOHOM U TPYIOBOM MESITEIBHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajbHa
3amaya (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKOU JAEATEIHHOCTH 10 MHOTUM HaIIPaBJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOE U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyuaromuxcss  4depe3  obecrieyeHHME  BO3MOXKHOCTH  NPUOOpPETEHHs U
UCIIOJIb30BAHUSI CUCTEMATHUYECKHX TIE€OMETPUYECKHX 3HAHUW W JEeHCTBHU,
crenuUYHBIX T€OMETPUH, BO3MOKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
M0 CMEIHAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o TeoMeTpuu Ha 0a30BOM YpOBHE IIpeAHA3HAYCHA IS
OOyJaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAUYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm obOpa3om, oOydaromiygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKod TEOMETPHUH € HEOOXOAWUMBIC ISl JKU3HU B COBPEMCHHOM
obmiectBe. Kpome 3TOro, OHM WMEIOT BO3MOXXKHOCTH M3yYHUTh T€OMETpHUIO OoJee
r1y0OKO, €cii B JajbHEWIIEM BO3HUKHET HEOOXOJIUMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOPECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHHe 1eTu OCBOCHHS TMPOrpaMMbl 00ECIIEUMBACTCS pElICHUEM
COOTBETCTBYIOIIUX 3amad. [IpuOpUTETHBRIMH  3aJa4aMH  OCBOEHHSA Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:

 popMUpOBaHUE TIPEACTABICHHUSI O TEOMETPUH KaK YaCTH MUPOBOU KYJIbTYpPbI
¥ OCO3HAHHE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MHPOM;

e popMUpOBaHUE TIPEACTABICHUS O MHOTOTPAHHHUKAX M TeJlaX BPAIICHUS Kak
O BRXHEUIUX MAaTEMATHYCCKHUX MOJCISX, TMO3BOJISIONINX OMHMCHIBATH U
U3ydaTh pa3HbIC SBJICHHS OKPYKAIOIIETO MUPA,;

« popMUpOBaHUE YMEHUS PACIO3HABATH HA YEPTEKaX, MOJCISIX U B pealbHOM
MUpPE MHOTOTPAaHHUKH U TeJia BPaIllCHMUS,;

e OBJIAJICHUE METOJIaMU PEIICHUS 3a/lad Ha IMOCTPOSHHUS Ha HM300paKeHUIX
POCTPAHCTBEHHBIX (PUTYD;

e popMHUpOBaHUE YMEHHUS ONEPHPOBATH OCHOBHBIMH TIOHATHSMH O
MHOTOTPAaHHHUKAX ¥ TeJaX BPAICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIQJICHUE aJITOPUTMAMU PEIIEHUs OCHOBHBIX THIOB 3a/1a4; (OpMUPOBAHUE
YMEHUS TIPOBOJUTH HECIOKHBIC JTOKAa3aTCIbHBIC PACCYXKICHUS B XOJE
pelIcCHUsT CTEPEOMETPHUYCCKMX 3aJad W 3a7ad ¢ TMPaKTHICCKUM
coJlepKaHUEM;

e Pa3BUTUE WMHTEJUICKTYaJbHBIX M TBOPUYECKHX CIIOCOOHOCTEH O0yJaromuxcs,
MO3HABATENILHON aKTUBHOCTHU, UCCIIENOBATEILCKUX YMEHUHN, KPUTHUYHOCTHU
MBIIIIJICHUS;



e popmupoBaHuEe (QPYHKIIMOHAIBHON TPAaMOTHOCTH, PEJICBAHTHOW I'€OMETpPHUU:
YMEHHUE PaClO3HABAaTh MPOSBICHUS I'€OMETPHUUECKUX MOHITHI, 00BEKTOB
Y 3aKOHOMEPHOCTEN B PEAIbHBIX KU3HEHHBIX CUTyalUsX U NPU U3YYCHHH
OpYruX  Y4eOHbIX  IPEIMETOB,  NPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOpMYIHpPOBaTh UX HA S3bIKE T€OMETPUHU U CO3AABaTh
F€OMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus  NPAKTHKO-OPUEHTHUPOBAHHBIX  3a]ady,
MHTEPHPETUPOBATh U OLICHUBATH IIOJyYECHHBIE PE3YJIBTATHI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCSl BKJIIOUEHHE B KYpC
CTEPEOMETPUM B HAdaJle €ro H3y4deHWs 3a]ad, peIIaeMbIX Ha YPOBHE
UHTYUTUBHOTO MMO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa HaJl
HUMH, 4YTO CIOCOOCTBYIOT PpAa3BUTHUIO JIOTMUYECKOTO M MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO ITPEAMETA.

[Ipeanourenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOJY OOYy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
yYallUXCcsl B Kypce CTEPEOMETPUM MPOBOAMUTCS 3a CUET pElIeHUs 3aJad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJa4y Ha  ONEpPUPOBAHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0Opa3a HPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHMS €TI0 UCXOJHOTO CONEPIKAHMUS.

OcHoBHbIE copeprkaresibHble TuHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukmn», «IIpsiMble 1 TIIIOCKOCTH B MPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl ¥ KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenensercs He TOJbKO IO COJAEP)KATENbHbIM JIMHUSIM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CPEIHEr0 O0IIEro 00Opa30BaHMS.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacnopenefN€éHHbIM [0 rojaaM OOydeHwus,
CTPYKTYPHUPOBAHO TakuM o0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENLHO U MOCTYIATEIbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAINCH B
OOIIYI0O CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUNH O0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHble MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpum orBoauTcs 2 4aca B Heneno B 10 knacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a qBa roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUHU:
aKCHUOMBI CTEPEOMETPUHU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulesIbHble W CKpeummBaronmecs npsamble. [lapajuiensHOCTs NpsAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MApAJUIECIbHBIE TPSAMbIE B IPOCTPAHCTBE;
MApaAJUICIBHOCTh TPEX MPAMBIX; MAPAILICIBHOCTh MPSIMONW U IIIOCKOCTH. YTIJIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YroJd MEXAY NpSAMBIMH B MPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUIockocTed. [IpocTeiliine mnpocTpaHCTBEHHbIE (QUIypbl Ha
IUIOCKOCTH: TETpa3Ip, KyO, napajjiesienumnea; IoCTpOEeHUE CEUEHUII.

[lepneHAUKYJISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
MPU3HAK TMEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpeMa O NpsMOu
MEPIIEHAUKYJIIPHON IUIOCKOCTU. YTJIIBI B IIPOCTPAHCTBE: YIOJI MEXIY MNPSIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 1O  TUIOCKOCTH,  OPOEKIUs  (UIryppl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ IJIOCKOCTEW: MPHU3HAK  INEPHNEHIMKYJSIPHOCTH — ABYX
IockocTer. TeopeMa o TpEX MepneHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKU; pa3BEPTKa MHOTOrpanHuka. [Ipusma: N-yronpHas
MpU3Ma; TpaHu U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAsI MPU3MBbI; OOKOBas U
IOJIHAsA IIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcta. l[lupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHUE MUPAMUIbI, OOKOBAs U MOJIHASI TOBEPXHOCTh MUPAMU/IbI; TPaBUIIbHAS U
yceu€HHasd nupaMuaa. OJEMEHTbl Tpu3Mbl M nupamuabl. [IpaBuiibHBIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpPAaBUJIbHAS MpHU3Ma U
NMpaBWIbHAs MUPAMUJIa; NpaBUJIbHAS TPEYroJibHasi MHUpaMHUAa M TPaBUIbHbBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIp U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOM,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuieNenunenax,
MPaBUWIbHBIX MHOTOTPAHHUKAX.



Brruucnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pPEOpa, IWMaroHaid, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M TOJIHOM TOBEPXHOCTH MPSIMON TIPU3MBL,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOW IOBEPXHOCTU NPSIMOM MPU3MBIL
[Tnomans OOKOBOM TIMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MUPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/IbI, TPU3MBI.

[TomoGupie Tenma B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh LWJIMHIPUYECKON TMOBEpXHOCTU. LlWnmMHIp: OcCHOBaHUA U
OOKOBasg TMOBEPXHOCTb, OOpa3ylollas MU OCh;, IUIONIaAh OOKOBOM M TOJIHOU
IIOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MoBepXxHOCTU. KOHyC: OCHOBaHME M BeplInHa, 00pa3yromas
U OCb, IUIOMaJb OOKOBOM U TIOJHOM TMOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpasymolre U BbICOTa; OCHOBaHMS U OOKOBasl TIOBEPXHOCTb.

Chepa u map: neHTp, paauyc, ITUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3aumnoe pacrnosioxxeHue cepbl U MI0CKOCTH; KacaTelbHas INIOCKOCTh K cdepe;
JI011a/1b ChEepHI.

N300pakeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka UIMHIpa U KOHYCA.

KoMmOuHanun Tenm BpalieHHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpalleHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
IPsIMOYTOJIBHOTO Tapajulesienunena v ciaeAcTBus u3 He€. OO0bEM UUIUHAPA,
koHyca. O0BEM 11apa u miaomaab chepsl.

[Togo6ueie Tenma B mpocTtpaHcTBe. (COOTHOIIECHUS MEXIY IUIOIMIAISIMHA
MOBEPXHOCTEHN, 00BEMaMU TOT0OHBIX TEJl.

Ceuenus mwiMHApa (MapaUiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapaJuieIbHOE OCHOBAHMIO M IPOXOJAILEE 4Yepe3 BEPIIMHY), CEYEHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockocTH U B mpocTpancTBe. ClI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mapamienenunena. Peimienwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM ITIpaBUJl JACUCTBHM € Bekropamu. lIpsmoyronpHas cuctema



KoopauHaT B mnpoctpadHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTron Mexay BekTopaMu. CKaJasipHOE INPOU3BEIECHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3ynbTaTbl OCBOEHHSI IPOrpamMMbl y4eOHOTO MpeIMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYaIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aHUMOJECUCTBOBATh C COLUUAIBHBIMA HWHCTUTYTaMHU B COOTBETCTBUU C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

IlarpuoTrnyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSALIEMY POCCUMCKOW MAaTE€MaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUKMCKOW MaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JPYTMX HayKaxX, TEXHOJOTHsIX, cepax
SKOHOMUKHU.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OpPMHPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, JOTHUYECKOTO  TOBEICHUS,
CBSI3AHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ad4, peLIeHnH, paccyXIEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACTIEKTaM Pa3JIMYHBIX BUJOB HCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

cOPMHPOBAHHOCTHIO YMEHHS TPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
MHTEepecax 30pOBOro M 0€30MacHOro 00pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAaHHE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTB); (bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHAX CHOPTHUBHO-030POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM IICHHOCTH TPYAOIIOOWs; WHTEPECOM K
paznuuHbM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIN BHIOOP
Oynymeir mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO Y  CIOCOOHOCTBIO K MAaTreMaTHYeCKOMy OOpa3oBaHUIO U
caMO00Opa30BaHUI0 Ha TPOTSHKCHWM BCEH J>KM3HU; TOTOBHOCTBIO K AKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TOHUMAHHEM BIUSHUS
COITUATbHO-Y)KOHOMHYECKUX MPOIIECCOB HA COCTOSHHE MPUPOTHON M COIUAIBLHON
Cpedpl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX IMpoOdIieM;
OpHCHTAIlEe Ha NMPUMCHCHHE MaTeMaTHUYECKUX 3HAHUM JUId pElICHUs 3a1ad B
00JIACTH  OKpYJKAaIOIIeH Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB W OICHKH UX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH © OOIICCTBCHHOW IMPAKTUKW, [MOHUMaHHEM
MaTeMaTHYECKOH HayKH Kak c(epbl UYeIOBEUECKOH JeSITeTbHOCTH, JTarloB ¢
pa3BUTUSA W 3HAYMMOCTH JUJIS Pa3BUTHs [HMBHIW3ALMHN; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKH M MaTeMaTHYCCKOW KyJIbTYpPOW KaK CpPEJICTBOM IIO3HAHUS MHpA,;
TOTOBHOCTBIO OCYIIECTBIIATH TPOCKTHYIO M HCCIEIOBATECIBCKYIO ACSTEIHHOCTD
WHWBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKATMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCEUIMU.

1)  Vuuseepcanvmvie  noznasamenvhvle — Oelicmeus, — 0OeCnevuUsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCA  (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYHCAoWe20  Mupa;  npumeHeHue  J102U4ecKux,
uccne008amenbCKux onepayuil, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAeicTBu:

* BBISBIISATh M XapPaKTEPHU30BaTh CYIICCTBCHHBIC NMPU3HAKA MATEMAaTHYSCKUX
O00BEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMH, (OPMYIHPOBATH
OTIpECICHUS  TOHATUH; YCTAHABIIMBAaTh CYIIECTBCHHBIA  IPU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCTIPUHUMATh,  (OPMYIHPOBATH ¥  NPEOOPa30OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHEBIC;

eBBISIBJISITh ~ MaT€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHSIX U YTBEPKICHHSIX;



npemsiaraTh  KPpUTEPUH  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e ICTIATh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e IPOBO/IUTD CaMOCTOSITEIIbHO JI0Ka3aTelIbCTBa MaTEeMaTUYECKUX
YTBEPKICHUN (MPSMBIE U OT MIPOTUBHOTO), BHICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTHh TIPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBECHHBIE
CY>KJICHUS U BBIBOJIbBL;

e BEIOMpATh CIOCOO pelieHus y4eOHOM 3amaun (CpaBHMBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeIbcKue 1eiiCTBUS:

e ICTIOJIL30BAaTh BOMPOCHI KaK HCCIIEIOBATEIbCKUN HHCTPYMEHT IO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIME MPOTHUBOpPEUYUE, MpoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMuUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3HUITHIO, MHCHHUE;

e IPOBOINTH CAMOCTOSATEIHHO CTUIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIICIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTH4YECKOTO OOBEKTa, SBIICHMS,
mpoliecca, BBISBIICHUIO 3aBUCUMOCTEH MEXJy OOBEKTaMH, SIBICHUSIMH,
MIPOIIECCaMU;

e CAMOCTOSITEILHO (DOPMYJIHPOBATH OOOOIIEHHSI U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBaHUS, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE TMPOIECCa, a TaKXXE BBIIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

e BBISIBJISITH ACUIIUTH HHGOPMAIIMH, TAHHBIX, HEOOXOAMUMBIX JUIsl OTBETa Ha
BOIPOC U JJISI pEIICHUS 3a]1a4H;

e BEIOpaTh WH(HOPMAITUIO U3 UCTOYHUKOB Pa3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETHPOBATH HMHPOPMAIUIO PA3THUHBIX
BUJIOB U ()OPM TIPEACTABICHUS;

e CTPYKTYpUpPOBaTh MH(POPMAIIHIO, TIPEACTABIATh €€ B Pa3IMYHBIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbOpMaITuu o CaMOCTOSTEIIEHO
c(hOPMYITUPOBAHHBIM KPUTCPHSIM.

2)  Yuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

copMUpPOBAHHOCb COYUATILHBIX HABLIKOG 00YUAIOUUXCSL.

OO0wmenne:



e BOCTIPUHUMATH U (POPMYIIUPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBHSIMHU
U TEeIIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOIY
pelIeHUs 3a/1a4¥, KOMMEHTHUPOBATh TIOJyUYEHHBINA Pe3yIbTaT;

*B X0J/I¢ 0OCYXJICHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAeMOW TEMBI,
poOJIEMBI, perIacMoM 3a/1auu, BEICKAa3bIBaTh UJCH, HAIICJICHHBIC HAa TIOUCK
pEIICHMs; COIMOCTaBISATh CBOM CYXICHUS C CYXKICHHSIMH JPYTHUX
YYaCTHUKOB JHANIoTa, OOHAPYKHBATh Pa3IM4Me W CXOJCTBO IO3HIIUN; B
KOPPEKTHOH Popme PopMyTHpOBaTh pa3HOTIIACHS, CBOU BO3PAKCHHUS,

o IPE/ICTABIISATh PE3YJILTATHI PEUICHUS 3a/ladyH, SKCTICPUMEHTA, UCCIICIOBAHMUS,
MPOCKTA; CaMOCTOSATEIBLHO BBHIOMPATh (POpMAT BBICTYIUICHUS C Y4ETOM
3aJ1a4 MPe3CHTAIMN 1 OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHu4vecTBo:

e IOHUMATh U MCHOJB30BATh MPEUMYIIECTBA KOMAaH/IHON U WHAUBUIYaTbHON
paboTHl TpW pelnieHuH YYeOHBIX 3a/ad; MPUHUMATH I1€Jh COBMECTHOMN
NEATeTLHOCTH, IUIAHUPOBATh  OPTaHW3allUI0 COBMECTHOM  paboTHI,
pacmpenenaTb BUABI PpadOT, TOTOBAPUBATHCS, OOCYXKIATh MPOIECC U
pe3ynbTaT paboThl; 00001IaTh MHEHUS! HECKOIBKUX JIFOJICH;

e YJaCTBOBATh B IPYNIOBBIX (popmax padoThl (00CYyX aeHUSI, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJIHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOW JICUCTBHS C JPYTUMH UiI€HAMHW KOMAaH/IbI,
OIICHMBATh Ka4€CTBO CBOETO BKJajJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBUSI.

3) Vuusepcanvnvie  pecynamueHbvle Oeticmaus, obecneyusaiom
Gdopmuposarue cCMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusanus:

e COCTABJISITH IIJIaH, aJITOPUTM PELIEHUS 3a7auu, BEIOUPATh CIIOCOO PEIIeHUs C
y4E€TOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUM C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

eBJIAJICTh HABbIKAMU  TIO3HABATEIBHOM  pedieKCMd KaK  OCO3HaHUSs
COBEpULIAEMBIX JIEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTPOJII Tmpolecca u
pe3yapTara peleHnss MaTEMaTUIEeCKOM 3a1auu;

e IPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PEIICHUH 3a7a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JTAaHHBIX, HAWJEHHBIX OIIUOOK, BHISIBIICHHBIX TPYIHOCTEH;



¢ OLICHMBATh COOTBETCTBHE pe3yJbTaTa LETH U YCIOBUSIM, OOBSICHSTH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX MPU PEHICHUU
r€OMETPUYECKUX 3a]1ay.

OmneprpoBaTh MOHATUSAMU: MAPAICTBHOCTD W TEPIEHANKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudpumnmpoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMM: JIBYIPAHHBIA yroJl, TpPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIM W HEBBITYKIBIN
MHOTOTPaHHUK, 3JIEMEHTBl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacro3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudummpoBate ~ MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHUS  JUIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHW; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBI, TapaljiesIeUueabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHLIMIIBI TOCTPOEHUSI CEYEHUH, UCTIOIb3YSl METOJ] CJIEIOB.

CTpouTh ceyeHHs] MHOTOIPAHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permatp 3aaun Ha HaXOXKJICHUE TEOMETPUICCKUX BEIIMUUH MO 00pas3Iam Win
aITOpUTMaM, TPUMEHSS W3BECTHHIC AHATUTHYECKHE METOAbl TIPU PEIIeHUHU
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCICHUE PACCTOSIHUNA MEXIY IABYMsI
TOYKAMHM, OT TOYKH JO TMpPSAMOM, OT TOYKHM JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TIPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3am Win
ITOPUTMaM, TPUMEHSS M3BECTHBIC AaHAJIUTHYECKHE METOJbI TMPHU PEIICHUH
CTaHJAPTHBIX ~MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIy TMPAMOM M  IJIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruncnsate 00bEMBI M IIJIOMAAN MOBEPXHOCTEH MHOTOTPAHHHMKOB (IIpHU3Ma,
nupaMuja) C TpuMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTrh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPBHI.

W3Bnekatb, MpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS] CTEPEOMETPUUECKUX
3a/1a4, MPEANOJIArariuX HECKOIBKO [IAroB PEIICHHUs], €CIIM YCIOBHS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallMd W TPUMEHATb HU3YYEHHBIE TIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHONM MPOOJIEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TIEOMETPUHM, MWCCIENOBaTh IIOCTPOCHHBIE MOJCIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUUYECKas IOBEPXHOCThb, OOpasyrolue
HWIMHAPUYECKON  MOBEPXHOCTH;  IWJIMHApP,  KOHUYECKass  MOBEPXHOCTb,
o0pa3ymoiire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccuduimpoBats B3auMHOE pacrosioxkenne chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTa
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00BbEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POopMyI.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHUCAHHBIK B chepy #
ONMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpaIllCHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath m3ydaembie (QUTYpHl OT PYKH M C TPUMEHEHHEM TPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHUS.

W3BnekaTb, WHTEPHOPETHUPOBATH M MpPeoOpa3oBbIBaTh HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTYpax, MPEACTABICHHYI0 Ha YEPTEkKax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMEHATH MTPaBUIIO MapajuIeIenUIIeaa.

OnepupoBaTh NOHATUSMU: JIEKAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxonuts cyMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJ MEXIY
BEKTOPAaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PEIIECHUs], €CJIM YCIOBUS PUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUEe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemiate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaX0XXJICHUE TeOMETPUUYECKUX BEJIUYMH M0 00pa3iiaM Wiu aJlropuTMaM, NpUMEHss
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs nOpocTedlIne MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTE NpUMEPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEW B MPUPOJIE U
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHbIE 3HAHUSA HA IPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTH4ecK CHOPMYJIMPOBAHHON TPOOJEeMbl, MOJIEIUPOBATh PpPEAJIbHBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJIECIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, arnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabusie IIpakTuuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunorexa LIOK
1
1 Brexettite B cTepeomerpitio 10 https://m.edsoo.ru/1c209e37
5 [IpsiMble ¥ MIIOCKOCTU B MPOCTPAHCTBE. 12 bubmmoreka [JOK
[TapanneasHOCTh NPSIMBIX M TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHuKyISIPHOCTD MPSAMBIX U 12 1 bubnuorexa [IOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bubnuoreka [{OK
4 1
VYIubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 0 https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
M 11 1
> HOTOTpanHiIn https://m.edsoo.ru/1c209e37
N bubmuoreka [IOK
1
6 OOBEMEI MHOFOTpAHHHKOB o https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHUs], pACCTOSIHUS U YTJIbI 4 brbmmorexa [TOK
P ' P . https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHHMe pa3/iesioB H TeM uudpoBbie
Ne ni/m P Konrpoubnbie IIpakTHyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 Tena Bpauierins 12 https://m.eds00.ru/1c209e37
N bubnuorexa [JOK
2 OOnEmbt Ten > . https://m.edso0.ru/1c209e37
bubmuorexa [JOK
3 BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 https://m.eds00.ru/1c209e37
4 [ToBTOpeHME, 0000IIECHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 0




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

[Ipenmer cTrepeomeTpum.
AKCHOMBI CTEpEOMETPUU

KoaudecTBO 9acoB

Bcero
padoThI

KonTposabHubie

IIpakTuyeckue
padoThI

Jlara
U3y4eHHusi/ HoMep
HeJeJIn

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE Pecypchl

https://lesson.edu.ru/02.3/10?class=10

Hexotopsie cnenctust
13 aKCUOM

https://lesson.edu.ru/02.3/107class=10

Pemenne 3ama4d Ha
MIPUMEHEHHUE aKCUOM
CTEPEOMETPHUH U UX
CIIEICTBUU

https://lesson.edu.ru/02.3/107class=10

Pemenue 3amau Ha
MIPUMEHEHHUE aKCUOM
CTEPEOMETPHUH U UX
CIICICTBUM

Pemenue 3amau Ha
MIPUMEHEHHUE aKCUOM
CTEPEOMETPHUU U UX
CIICICTBHUU.

https://lesson.edu.ru/02.3/10?class=10

https://lesson.edu.ru/02.3/10?class=10

[TapannensHble npsMbIe

B [IPOCTPAHCTBE

https://lesson.edu.ru/02.3/107class=10




[TapannensHOCTH NpSIMOI
U TJIOCKOCTH

https://lesson.edu.ru/02.3/10?class=10

Pewenue 3amad o reme
«[TapamnensHOCTD
IPSIMOM U TNIOCKOCTH

Permrenue 3agad mo reme
«[TapannenbHOCTH
MPSIMOM M TUIOCKOCTH

https://lesson.edu.ru/02.3/107class=10

https://lesson.edu.ru/02.3/10?class=10

10

11

12

13

Pewenne 3amad o reme
«[TapannenbHOCTH
IIPSIMOM U TNIOCKOCTH

CkpemmBaromuyecs
MpsIMbIE

Vriasl ¢
COHAIPABJICHHBIMU
CTOpPOHAMU. YTOJI MEXIY
MPSIMBIMU

Pemenne 3amad mo tTeme
«B3anmHoe
PacIIONIOKEHUE MPSIMBIX B
IIPOCTPAHCTBE. YTOII
MEXKY ABYMsI IPSIMBIMID)

https://lesson.edu.ru/02.3/107class=10

https://lesson.edu.ru/02.3/10?class=10

https://lesson.edu.ru/02.3/10?class=10

https://lesson.edu.ru/02.3/107class=10

14

Pemrenue 3agad mo reMme
«[TapamienbHOCTh

https://lesson.edu.ru/02.3/107class=10




IpsAMBIX U IUIOCKOCTEH

15

16

17

18

[TapamiensHble
IUIOCKOCTHU

CaolicTBa napauienbHbIX

IIJIOCKOCTEHN

KonTpoabHasi padora
o TeMe «KAKCHOMBI
cTepeoMeTpHM.
B3aumHoe
pacmnoJio:keHue
NPSAMBIX, IPAMOH 1
IJIOCKOCTH»

AHan3 KOHTPOJbHOU
paboThl U KOPPEKIUs
3HAHUU

https://lesson.edu.ru/02.3/107class=10

https://lesson.edu.ru/02.3/107class=10

https://lesson.edu.ru/02.3/10?class=10

https://lesson.edu.ru/02.3/10?class=10

19

Tetparap

10

https://lesson.edu.ru/02.3/107class=10

20

21

22

[Tapamnenenunen

3ajaun Ha OCTPOEHUE
CEeUeHU !

3akpenseHue CBOMCTB
napajuieNienumnena

10

11

11

https://lesson.edu.ru/02.3/107class=10

https://lesson.edu.ru/02.3/10?class=10

https://lesson.edu.ru/02.3/10?class=10

23

3akpernyieHrue CBOMCTB

12

https://lesson.edu.ru/02.3/107class=10




napajjicCicnuicaa

24

25

26

[lepnenqukynspHsie

IIpsIMbIE€ B IPOCTPAHCTBE.

[TapamiensHble npsMbIe,
HEePIEHAUKYIIPHbIE K
IJIOCKOCTH.

IIpuznak
NEPIEHUKYISIPHOCTH
IIPSIMOM U TNIOCKOCTH

12

14

14

https://lesson.edu.ru/02.3/107class=10

https://lesson.edu.ru/02.3/107class=10

https://lesson.edu.ru/02.3/10?class=10

27

28

Teopema o npsiMoi,
NEPIEHIUKYISIPHON K
IJIOCKOCTH

Pemenue 3amau Ha
MEePIEHIUKYISIPHOCTh
MPSIMOM U TUIOCKOCTH

15

15

https://lesson.edu.ru/02.3/107class=10

https://lesson.edu.ru/02.3/10?class=10

29

30

Pemenne 3anay Ha
MEPIEHIUKYISIPHOCTD
MPSIMOM U TUIOCKOCTH

Paccrosinue ot TOukH 110
IIOCKOCTH. TeopeMsl 0
TPEX MEePIEeHIUKYIsIpax

16

16

https://lesson.edu.ru/02.3/10?class=10

https://lesson.edu.ru/02.3/10?class=10

31

Yron Mexay npsaMou u
IJIOCKOCTBIO

17

https://lesson.edu.ru/02.3/107class=10




32

33

[ToBTOpEHME TEOpUM.
Pemenne 3anay Ha
MIPUMEHEHHUE TEOPEMBI O
TpeX MepIeHIUKYspax,
Ha yroJI MEXKy IIPSIMOU
U IIJIOCKOCTBIO

Pemrenue 3agaq Ha
npumenenue TTII, Ha
YroJ MEXy IpsIMOM U
IJTIOCKOCTBIO

17

18

https://lesson.edu.ru/02.3/10?class=10

https://lesson.edu.ru/02.3/10?class=10

34

35

Pemenue 3amay "Yroun
MEXIy NPSMOU U
IUIOCKOCTBIO "

JIByrpaHHbIi yroiu

20

20

https://lesson.edu.ru/02.3/10?class=10

https://lesson.edu.ru/02.3/10?class=10

36

IIpusnak
MIEPIEHUKYISIPHOCTH
JBYX HPSAMBIX

21

https://lesson.edu.ru/02.3/10?class=10

37

38

[IpssMOyTONBHBIN
napajuiesIeuIes

Pemenue 3amay Ha
CBOMCTBA
MPSIMOYTOJIBHOTO
napajuiesienumnesa

21

22

https://lesson.edu.ru/02.3/107class=10

https://lesson.edu.ru/02.3/10?class=10

39

KonTtpouabHas padora

22




1o Teme
«IlepneHaAUKYJISIPHOCTH
NPSIMBIX U II0CKOCTEi»

40

41

AHaJIi3 KOHTPOJIBHOMN
paboThI

[lepnieH TUKYISIPHOCTD
MPSIMBIX | IJIOCKOCTEH

23

23

https://lesson.edu.ru/02.3/10?class=10

42

Pemenue 3agau

24

https://lesson.edu.ru/02.3/10?class=10

43

IlousTue
MHOTOTPAaHHUKA,
OCHOBHBIC 3JICMCHTHI
MHOTOTI'paHHUKA,
BBIITYKJIbIE U
HEBBINYKJIbIE
MHOT'OI'PAHHUKWU;
pa3BEpTKa
MHOTOTpaHHUKA

24

https://lesson.edu.ru/02.3/107class=10

44

[Ipu3ma: n-yronpHas
MIpU3Ma; TpaHu U
OCHOBAHMS IIPU3MBI;
IpsiMasi U HaKJIOHHAs
pU3MbI; OOKOBast U
IIOJIHAs TIOBEPXHOCTh
MIPU3MBI

25

https://lesson.edu.ru/02.3/10?class=10




45

46

[Tapannenenunen,
IIPSIMOYTOJIBHBIN
MapajuieenuIe U ero
CBOICTBa

Pemenue 3aau Ha
BBIYMCJICHHE TUIOIAIU
MOBEPXHOCTH MPU3MBbI

25

27

https://lesson.edu.ru/02.3/10?class=10

https://lesson.edu.ru/02.3/107class=10

47

48

[Mupamua: N-yroiabHas
HI/IpaMI/II[a, FpaHI/I n
OCHOBAHUC HI/IpaMI/II[I)I;
OOKOBas U ITOIHAS
HOBerHOCTB HI/IpaMI/I,III)I;
NpaBUIbHAS U YCeUEHHAS
nupamMuia

IIpaBunbHbBIE
MHOT'OTPAHHUKH:
MTOHATHE IIPABUIIBHOTO
MHOI'OTPaHHUKA;
MIpaBUJIbHAS [IPU3MA U
MIpaBUJIbHAS TUPAMHUJIA;
[IpaBUJIbHAS TPEYrOJIbHAS
nupamMuzia u
[IPaBUIIBHBIN TETPAdID;
Ky0

27

28

https://lesson.edu.ru/02.3/10?class=10

https://lesson.edu.ru/02.3/10?class=10

49

Pemrenue 3agad mo reMme
«ITupamuna»

29

https://lesson.edu.ru/02.3/107class=10




50

51

Pemrenue 3agad mo reme
«IIupamunar.
CaMocrogTenbHas
pabora

VYceuéHnas nupamuaa.
[Tnomaau noBepxHOCTH
yCeu&HHOM nmupamMuabl

29

30

https://lesson.edu.ru/02.3/10?class=10

https://lesson.edu.ru/02.3/107class=10

52

53

Cummertpus B
npoctpanctse. [lonstue
IIPaBUJILHOTO
MHOT'OTpaHHHKA.
DneMeHTbl CUMMETPUU
MIPaBUJIbHBIX
MHOTOTPaHHUKOB

IIpoBepounas padora
1o TemMe
«MHOrorpaHHuKm»

31

32

https://lesson.edu.ru/02.3/10?class=10

https://lesson.edu.ru/02.3/10?class=10

54

55

56

57

ITousitne 06 00BEME
O06bEM upaMuIsl
O0BEM TUpaMUIBI

O0Bem npu3mMsbl

32

33

33

34

https://lesson.edu.ru/02.3/107class=10
https://lesson.edu.ru/02.3/107class=10
https://lesson.edu.ru/02.3/10?class=10

https://lesson.edu.ru/02.3/10?class=10

58

O06BEM PU3MBI

34

https://lesson.edu.ru/02.3/107class=10




59

Hrorosasn
KOHTPOJIbHAsA padoTa

35

https://lesson.edu.ru/02.3/10?class=10

60

61

62

[ToBTOpenue, 0600IICHNE
CHCTEMAaTH3aINsI 3HaHUH.
Brruncienue
pPaCCTOSAHUMN: MEXITY
JIBYMsI TOUKaMH, OT
TOYKH JI0 MPSIMOM, OT
TOYKH JIO INIOCKOCTH,
MEXIY
CKPETUBAIOIIMMUCS
MPSIMBIMU

[ToBTOpEeHHE, 0000IIEHNE
CHCTEeMaTH3alus 3HaHUH.
Breraucnenue
pPAcCTOSTHUM: MEXKIY
JBYMsI TOUKaMH, OT
TOYKH 0 MPSIMOM, OT
TOYKH JIO INIOCKOCTH,
MEXITY
CKPEITUBAIOIIMMHUCS
MPSIMBIMU

[ToBTOpenue, 0600IEHNE
CHCTeMaTH3alus 3HaAHUH.
[Toctpoenue ceueHuii B
MHOT'OI'paHHUKE

35

36

36

https://lesson.edu.ru/02.3/107class=10

https://lesson.edu.ru/02.3/10?class=10

https://lesson.edu.ru/02.3/10?class=10




O0BEM TPU3MBI 1 37 https://lesson.edu.ru/02.3/107class=10
63 p p
64 OOBEM MHPaMUIbI 1 37 https://lesson.edu.ru/02.3/107class=10
65 3aKII0UUTEIbHBIA YPOK 1 38 https://lesson.edu.ru/02.3/107class=10
66 pes3epB 1 38 https://lesson.edu.ru/02.3/10?class=10
67 peseps 1 39
68 peseps 1

OBILIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3y4eHusi/Homep
He/leH

DJIeKTpOoHHbIe U pPOBbIE
o0pa3oBaTe/bHbIE PeCypChbl

IToBTOpEeHue Kypca
reomerpuu 10 kitacca

[ToBTOpeHue Kypca
reomerpuu 10 kiacca

https://lesson.edu.ru/02.3/11?class=11

https://lesson.edu.ru/02.3/11?class=11

Bxoanasi AMarHocTUKAa

https://lesson.edu.ru/02.3/11?class=11

Hunusapuaeckas
MIOBEPXHOCTb,
oOpasyrorue
LUJUHIPUYECKOU
MIOBEPXHOCTH, OCh
LUJUHIPUYECKOU
MIOBEPXHOCTHU

https://lesson.edu.ru/02.3/11?class=11

Hunusap: ocHOBaHUS U
OOKOBast MOBEPXHOCTb,
oOpa3syromas 1 oCh;
IJIOIIA b OOKOBOH 1
MOJTHOM MOBEPXHOCTHU

N3obpakenue
IWIMHApA Ha
mockocTH. Pa3zBéprka

https://lesson.edu.ru/02.3/11?class=11

https://lesson.edu.ru/02.3/11?class=11




uuiuHapa. CeyeHus
UUTUHAPA (TIOCKOCTBIO,
napajuieIbHON Un
NEPIEHIUKYIISIPHON OCU
HUAJTUHIPA)

Konnueckas
MTOBEPXHOCTb,
oOpazymorue
KOHMYECKOM
MMOBEPXHOCTH, OCh U
BEpLIMHA KOHUYECKON
MOBEPXHOCTHU

Konyc: ocHOBaHue U
BepIlMHa, 00pa3yroiias
1 OCh; IUIOIIAIb
OOKOBOM M MOJIHOHI
MIOBEPXHOCTH

https://lesson.edu.ru/02.3/11?class=11

https://lesson.edu.ru/02.3/11?class=11

10

VY ceu€HHBIN KOHYC:
00pa3yrolue 1 BHICOTA;
OCHOBaHUS U OOKOBas
MOBEPXHOCTh

N3ob6pakenune konyca
Ha TIOCKOCTH.
Pa3BépTka Konyca.
CedeHust KOHyca
(MII0CKOCTHIO,
napasuieIbHON

10

https://lesson.edu.ru/02.3/11?class=11

https://lesson.edu.ru/02.3/11?class=11




11

OCHOBAHHUIO, U
IJIOCKOCTBIO,
MPOXOIALIEH uepes
BEpILUHY)

Cdepa u map: ueHtp,
pamuyc, Tuamerp;
UIOINA/b TOBEPXHOCTH
chepnl

11

https://lesson.edu.ru/02.3/11?class=11

12

13

Bzaumuoe
pacmionoxxeHue chepsl u
TUIOCKOCTH; KacaTellbHast
IUIOCKOCTH K cdepe;
IJI01IAbL Chepsl

N3o0pakenue cdepsl,
I1apa Ha IJIOCKOCTH.
Ceuenus mapa

12

14

https://lesson.edu.ru/02.3/11?class=11

https://lesson.edu.ru/02.3/11?class=11

14

15

KoMmOunamus ten
BpaIlieHus u
MHOTOT'PAaHHUKOB

MHoOrorpaHHukx,
OIMCAHHBIN OKOJIO
cdepsl; chepa,
BIIMCAaHHAs B
MHOTOTPaHHUK WU B
TEJIO BpallleHus

15

16

https://lesson.edu.ru/02.3/11?class=11

https://lesson.edu.ru/02.3/11?class=11




16

[Toustie 06 00BEME.
OCHOBHBIE CBOWCTBA
00BEMOB Ten

17

https://lesson.edu.ru/02.3/11?class=11

17

18

O0BEM UIMHApA,
KOHYCa

O0BEM mapa ¥ 1mIonaIh
chepnl

18

20

https://lesson.edu.ru/02.3/11?class=11

https://lesson.edu.ru/02.3/11?class=11

19

ITomo6HEbIe Tena B
MIPOCTPAHCTBE.
COOTHOIIIEHUS MEXKTY
ILJIOIIAASIMU
MTOBEPXHOCTEM,
00BEMaMHU ITOJO0HBIX
Tel

21

https://lesson.edu.ru/02.3/11?class=11

20

21

22

KonTposbnas padora
no temam ""Tesa
BpaueHus' u
"O0bembI Tea"

Bekrtop Ha miockoctu u
B IIPOCTPAHCTBE

CoXeHHE U BIUNTAaHHUE
BeKTOpOB.YMHO)KeHI/IC
BCKTOpa Ha YMCJIO

22

23

24

https://lesson.edu.ru/02.3/11?class=11

https://lesson.edu.ru/02.3/11?class=11

https://lesson.edu.ru/02.3/11?class=11

23

Pa3znoxenne BekTopa o

25

https://lesson.edu.ru/02.3/11?class=11




TPEM HEKOMIUTAHAPHBIM
BekTopaM. IIpaBuio
napaJuenenunena

24

Pemenue 3amau,
CBSI3aHHBIX C
MIPUMEHEHHUEM TMPABUJI
JICUCTBUN C BEKTOPaAMHU

26

https://lesson.edu.ru/02.3/11?class=11

25

26

IIpssmoyronbHas
CUCTEMa KOOPJMHAT B
IIPOCTPAHCTBE.
Koopaunats! BekTopa.
IIpocreiimme 3ama4uu B
KOOpAMHATaX

Yron mexay
BekTopamu. CKanspHoe
IIPOU3BEJIEHNE BEKTOPOB

27

28

https://lesson.edu.ru/02.3/11?class=11

https://lesson.edu.ru/02.3/11?class=11

27

28

Brruncnenue yrios
MEXK1Y IPSIMBIMH 1
TJIOCKOCTSIMU

Koopaunartso-
BEKTOPHBIN METOJ IIPU
peleHnn
TEOMETPUUECKUX 3aa4

29

30

https://lesson.edu.ru/02.3/11?class=11

https://lesson.edu.ru/02.3/11?class=11

29

KonrtpoubHas padora
no teme ""'BekTopsl 1

31

https://lesson.edu.ru/02.3/11?class=11




KOOP/JANHATHI B
npocrpancrse"

30

IToBTOpEHME,
00001IeHNE 1
cUCTEeMaTu3aIus
3HaHU. OCHOBHBIE
burypsl, GpakThl,
TEOpEMBI Kypca
TUTAHUMETPHUH

32

https://lesson.edu.ru/02.3/11?class=11

31

IToBTOpEHME,
00001IeHE U
CHCTEMAaTH3allH
3HAaHUU. 3agaun
MJIAHUMETPUHU U METO/IbI
UX pEeLICHUs

33

https://lesson.edu.ru/02.3/11?class=11

32

33

IToBTOpEHUE,
000011IeHE N
CUCTEMAaTH3aLHs
3HaHUi. OCHOBHbBIE
¢burypsl, QpaxTsl,
TEOpEMBI Kypca
CTEpEOMETPUN

IToBTOpEHue,
000011IEHE U
CHCTEMAaTH3allHs
3xannii. OCHOBHBIE

burypsl, QpaxThl,

34

35

https://lesson.edu.ru/02.3/11?class=11

https://lesson.edu.ru/02.3/11?class=11




TEOpEMBI Kypca
CTepEOMETpUH

IToBTOpEHME,
00001IeHNE U
cUCTEeMaTu3aIus
34 3HaHU. OCHOBHBIE
burypsl, GpakThl,
TEOpEMBI Kypca
CTEpEeOMETPUU

36

https://lesson.edu.ru/02.3/11?class=11

OBILEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

34










AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 143507986500560089701835989304833372774460075027
Bnageney ApTorvd Jeduc EBreHbesny

Oeictevrened C 31.03.2025 no 31.03.2026



http://www.tcpdf.org

		2025-09-05T09:05:31+0500




