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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAPTa CPEHEr0 OOIIEro 0Opa3oBaHusl,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOpPa3BUTHS M HENPEPBIBHOTO 0Opa3oBaHUS,
[EJIOCTHOCTh OOLIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUECKOM 3HAYUMOCTBIO METAIllPEIMETHBIX U
IPEIMETHBIX PE3yabTaTOB OOY4YEHHUS T€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIbHBIX NPEJICTaBICHUM O CYIIHOCTH M NPOUCXOKJIECHUM T€OMETPUUYECKHUX
abcTpakiuii, COOTHOIICHHH PEaJbHOTO M HJIEATHHOTO, XapaKTepe OTPaKCHHS
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHYECKOTO MOJCITUPOBAHUS B HAYYHOM
NO3HAaHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECIEYMBAET BO3MOXKHOCTh M3yYEHHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pEIICHUS TeOMETPUYECKHX 3aJad, YMEHHE BBIIBUTATh U OMpPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MpPHU PEIICHWU 3a]ad e€CTeCTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTsIX ACSITeNbHOCTH 4YenmoBeka. OpHeHTalusi 4elloBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXKAIOIIEro MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BUAbI Y4EOHOH M TPYAOBOM JESATENBHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATIEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajabHa
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJTOTOBKE K MPAKTUYECKON JAEATEILHOCTH 10 MHOTUM HaIIPaBJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATHUYECKHX TIE€OMETPUYECKMX 3HAHUW W JeHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
MO CTEIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIIMXCs CPEIHEHN IITKOJIBI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, OHM WMEIOT BO3MOXXHOCTH H3YyYHUTh T€OMETpPHUIO OoJee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpHTETHBIMH 3aJadyaMd  OCBOCHHS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA;

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

e OBJAJCHUEC METOJAMH PEIICHHs 3a/1ad Ha TOCTPOCHHS HAa M300paKCHUSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHMe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIOB  3aJlay;
dbopMHpOBaHHE YMEHHUS TPOBOJWUTH  HECIOXKHBIE JOKa3aTelIbHbBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  HWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (dopmupoBaHuE (YHKIIMOHATBHOM I'PaMOTHOCTH, peNeBaHTHOMN
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyalUsiX ¥ IpPHU U3YyYEHUU IPYIMX Y4E€OHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl W 3aKOHOMEpHOCTeH, (OpMynIHpoBaTb HUX Ha A3BIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, MTHTEPIIPETUPOBATh U OLIEHNUBATH ITOJIYyYEHHBIE PE3YJIbTaThI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCSl BKJIIOUYEHHE B KYpC
CTEPEOMETPUM B HAdaJle €ro H3y4deHWs 3a]ad, peIIaeMbIX Ha YPOBHE
WHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE UHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYallUXCs B Kypce€ CTEPEOMETPUM MPOBOAMTCS 3a CUYET pElIeHUs 3a1ad Ha
CO3/laHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIIEHHOTO U3MEHEHHMSI €70 UCXOAHOTO COLEPIKAHHUS.

OcHoBHbIE copeprkarelibHble TUHUU Kypca «['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 CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPUPOBAHO TakuM o00pa3oM, 4YTOObI OBJAJEHUE TIE€OMETPUUYECKUMU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOy4aroluXxcs, pacuiupss U
yrayOnsis €€, o0pasysi IpOYHbIe MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

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.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUE TMpsAMBIX B IPOCTPAHCTBE: IEpPECEKaroIIMecs,
napajyielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJICHHBIMU CTOPOHAMH; VyTOJd MEXJIy HpsIMbIMH B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHIUKYJIISIPHBIE MPSAMbBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IUIOCKOCTBIO;  ABYTPAHHBIA  yroJl, JIMHEHHBIA Yroa JBYTPaHHOIO  yIJIA.
[lepneHAMKyIIIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT OpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl HA  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAHME MUPAMHU/JIbI; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; TPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs NHPaAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHue o TpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHU/IBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Brruucnenne d1€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, UaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuibl. Ilonstue 006 00bEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW mMoOBepXHOCTU. [lUnuHAp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
M OCb, IUIOMJb OOKOBOM U TMOJHON TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnionoxxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I01aab Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miIomab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEN.

Ceuenus mwiMHApa (MapaJUiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4uCio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekropaMu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaTbl OCBOEHMSI MpOrpaMMbl y4eOHOro HpeaMera
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHUMH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBOKCHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AaHHOT'O C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKECHUN HAYKU U JESATEIbHOCTHIO
y4€HOI0; OCO3HAHHWEM JIMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyAYyLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (du3nYecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUSIX CHOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHUSIMH, YMEHHEM COBEpPINATh OCO3HAHHBIN BHIOOD
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPHI, IMOHUMAHUEM BIUSHUS
COLIMAJIbHO-PKOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOTHOU U COLUATBHOMN
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTAaIMel Ha MPUMEHCHHE MaTeMaTHUECKUX 3HAHWM i1 PEIIeHUS 3a7ad B
o0NacTh OKpyXKalIleld cpeapl, IUIAHUPOBAHHWS IMOCTYIKOB H OICHKH UX
BO3MOJKHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPE/IbI.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(OpPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ITaroB €€
pa3BUTHS M 3HAYUMOCTH Uil PA3BUTHUS I[UBUIN3AINM, OBJAJCHUEM S3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOH KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITEIBHOCTD
WHIMBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeaMeTHbIe Pe3yJbTaThl OCBOCHUS MPOTPAMMbI Y4EOHOTO MpeaMera
«Marematuka XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcanrvnvie  noznasamenvuvie  Oeticmeus, — 0Oecnedusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCS (0CB0eHUe
Memo008  NO3HAHUA — OKpYHCarwe2o  Mupa;  npumeHenue  J102UYeCcKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBIABJIATH U XapaKTEPH30BATh CYIISCTBEHHBIC IPU3HAKU MATEMAaTHISCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTIpENICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH U MPeoOPa30OBBIBATH  CYKICHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJMCHUSX U YTBEPKICHHSIX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYMH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUCHHA, YMO3AKIIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTeNIbCTBA MaTeMaTHYeCKHUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpATH cHOcOoO pelieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaubOoNee MOAXOAAIMUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN OKCTICPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOIIOEHUS, WCCIEAOBaHUs, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JACPUIMTHEI MHPOPMAIUH, NAHHBIX, HEOOXOAMMBIX IJI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IMYHbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIpUHUMATh H  (OPMYyIHMPOBAaTh CYXKICHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0/ 00CYKIEHU 3a7jaBaTh BOIPOCHI 10 CYIIECTBY 00CYK/1a€MOI TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOU Gopme popMyaupoBaTh pa3HOIJIACUs, CBOM BO3PAKECHMUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 NPE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyAIbHON pabOThI MPU PEIICHUH YUEOHBIX 3a/1a4; TPHHUMATH I1E]Th
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensiTh BUABI padOT, JOTOBAPUBATHCA, 00CYKIATh MPOIIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (popmax paboThl (00CYXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJIHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH WICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMH  CaMOIIPOBEPKH, CAMOKOHTPOJS IIporecca H
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3yJbTaTa €I U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEICTBHUS U3 HHUX IPU PEHICHUH
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMM: JIBYTPAHHBIM yroyl, TpaHU JABYIPAHHOTO YIJa,
peOpo IBYrpaHHOTO yTia; JIMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIC BHJABI MHOTOTPAHHUKOB (MMpaMHa; TMPU3MA,
IPSIMOYTOJIBHBIN MapaJlIesIeuIe]l, Kyo0).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAaKJIOHHBIE MPU3MBI, TapalIeIICIUIIE IbI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TIOCKME YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUI
CBEpXy, COOKY, CHU3Y.

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJ1a4 HAa BBIYMCIICEHUE PACCTOSIHUM MEXIY IBYMsI
TOYKAMHM, OT TOYKH JO TMpsAMOH, OT TOYKH JO TUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCS TPSIMBIMU, MEXIy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuja) ¢ TMpUMEHEeHHEM (OpMysd; BBIYUCIATH COOTHOLICHHS MEXIY
IUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMuU MOTOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP  MpPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUYECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE IOHATUS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXO0KICHUEM T€OMETPUUECKNUX BEJINYMH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpanieHus (HWJIMHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CErMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CIIOSl, BBHICOTA IIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpaIllCHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOT00HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BpallleHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMM: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJlyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, Yrojl MEXIy
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAroB PEIICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemartp npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mOpocTedIInEe POTPaMMHBIE  CPEICTBA U 3JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTYYEHHBIE 3HAHUS HA TMPAKTUKE: aHAJU3UPOBAaTh pPEabHBIC
CUTyallud W IIPUMEHATh HW3YUYCHHBIE IOHATUS B MPOLIECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHATHI M T€OpeM, amnmapara aareOphl; pemarhb
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Ne HauMeHnoBaHue Koan4yecTBO 4acoB
JuaexkTpoHHbIe (HU(pPOBbHIE) DOYyHKUMOHAJIbHA
n/ pa3jejioB U TeEM Bcer Konrpouabnsl  IIpakTnyecku
o0pa3oBaTe/ibHbIE PeCYpPChI sl T[PAMOTHOCThH
n NMporpamMmbl 0 e padoThl e padoThI
B : . . i
. BEJICHHE B 10 https://www.yaklass.ru/p/geometria#tprogra https://resh.edu.ru/
CTEPEOMETPHUIO m-10-klass
[Ipsimble n
IJIOCKOCTH B
5 MIPOCTPAHCTBE. 12 1 https://www.yaklass.ru/p/geometria#tprogra https://resh.edu.ru/
[TapannensHOCTB m-10-klass
MMPAMBIX U
TJIOCKOCTEH
[IepnenqukynsspHOCT ) .
3 b IPAMBIX 1 12 https://www.yaklass.ru/p/geometria#progra https://resh.edu.ru/
N m-10-klass
TJIOCKOCTEH
Vrie1 Mex
al https://www.yaklass.ru/p/geometria#progra
4 IPSIMBIMU U 10 1 https://resh.edu.ru/
m-10-klass
TJIOCKOCTSIMU
5 MHOFOFpaHHI/IKI/I 11 1 https://www.yaklass.ru/p/qeometrla#proqra https://resh.edu.ru/
m-10-klass
5 O6BEMEI 9 L https://www.yaklass.ru/p/geometria#progra https://resh.edu.ru/
MHOTOTPAaHHUKOB m-10-klass
IIoBTOpEHUE:
P https://www.yaklass.ru/p/geometria#progra )
7 CEYEHUs, PACCTOSIHUS 4 1 https://resh.edu.ru/
m-10-klass
Y YTJIbI
OBIIEE KOJIMYECTBO 68 5 0



https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://resh.edu.ru/
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://resh.edu.ru/
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://resh.edu.ru/
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://resh.edu.ru/
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://resh.edu.ru/
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://resh.edu.ru/
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://resh.edu.ru/

YACOB 110
I[TPOT'PAMME




11 KJIACC

HaumenoBanue KosmyecTBo 4acoB
Ne JyeKkTpoHHbIe (LM POBbLIE) DOYyHKUMOHAJIbHASA
pa3iesioB U TeEM Konrpoasnsie  Ilpakruyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypChl rPaMOTHOCTH
MporpamMmMbl padoThbI padoThbI
1 Tena Bpamenns 12 https://www.yaklass.ru/p/geometria#program- https://resh.edu.ru/
11-Kklass
5 OBLEMLL Tell 5 1 https://www.yaklass.ru/p/geometria#program- https://resh.edu.ru/
11-klass
Bekropet 1 https://www.yaklass.ru/p/geometria#program
3 KOOPJMHATHI B 10 1 bS: A B Brog https://resh.edu.ru/
11-Kklass
MIPOCTPAHCTBE
IToBTOpEHME,
4 0006mieHue, 7 1 https://www.yaklass.ru/p/geometria#program- https://resh.edu.ru/
CHUCTEMAaTU3aIusl 11-klass
3HAaHUU
OBUIEE
KOJIMYECTBO
34 3 0
YACOBIIO

[TPOT'PAMME



https://www.yaklass.ru/p/geometria#program-11-klass
https://www.yaklass.ru/p/geometria#program-11-klass
https://resh.edu.ru/
https://www.yaklass.ru/p/geometria#program-11-klass
https://www.yaklass.ru/p/geometria#program-11-klass
https://resh.edu.ru/
https://www.yaklass.ru/p/geometria#program-11-klass
https://www.yaklass.ru/p/geometria#program-11-klass
https://resh.edu.ru/
https://www.yaklass.ru/p/geometria#program-11-klass
https://www.yaklass.ru/p/geometria#program-11-klass
https://resh.edu.ru/




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHH s

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejibHbIE PeCypChI

OCHOBHBIC IOHATHS
CTEPEOMETPHUU: TOUKA,
npsiMasi, IIO0CKOCTh,
npoctpancTBo. [IpaBuna
n300pakeHUs Ha
PUCYHKAX: U300paxeHHs
IUIOCKOCTEH,
MapauIeITbHBIX TPSIMBIX
(0Tpe3KoB), cepeaArHBI
oTpe3Ka

IlonsTus:
MepeCceKaroInecs
TJTOCKOCTH,
TepECEKAIOIINECS
npsiMasi ¥ IIOCKOCTh

ITonsatus:
MepeceKaronrecs
IUIOCKOCTH,
TepeCEKAIOIINECs
npsiMast ¥ TIIOCKOCTh
3HaKOMCTBO C
MHOT'OTpaHHUKAMH,
n300pakeHNE

https://www.yaklass.ru/p/geometria#program-
10-klass

https://www.yaklass.ru/p/geometria#tprogram-
10-klass

https://www.yaklass.ru/p/geometria#program-
10-klass

https://www.yaklass.ru/p/geometria#tprogram-
10-klass



https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass

MHOTOTPaHHUKOB Ha
pPUCYHKAX, Ha
MIPOEKIIMOHHBIX
yepTexax

HauanpHbIe CBEICHUS O
KyOe u nupamue, ux
Pa3BEPTKHU U MOJIEIH.
Ceuenus
MHOTOI'PAaHHUKOB

https://www.yaklass.ru/p/geometria#program-
10-klass

HaganpHbie cBeeHUS O
KyOe u nmupamuie, ux
Pa3BEPTKHU U MOJIEIIH.
Ceuenus
MHOT'OTPaHHUKOB

https://www.yaklass.ru/p/geometria#program-
10-klass

Ilousitue 06
aKCHOMAaTHYECKOM
MMOCTPOCHUHU
CTepEOMETPHUU: aKCHOMBI
CTepEOMETPUU U
CIEICTBUS U3 HUX

Ilousitue 06
AKCHOMATUYECKOM
MOCTPOCHHUH
CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPUH U
CJICACTBUA N3 HUX
IToustue 00

aKCMOMAaTUYECKOM
MMOCTPOEHUHU

https://www.yaklass.ru/p/geometria#program-
10-klass

https://www.yaklass.ru/p/geometria#program-
10-klass

https://www.yaklass.ru/p/geometria#tprogram-
10-klass



https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass

CTEPEOMETPUU: AKCHOMBI
CTepEOMETPUU U
CIIEJICTBUS U3 HUX

10

ITousatue 06
AKCHOMATUYECKOM
MOCTPOCHHUH
CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPUH U
CJIEJICTBMS U3 HUX

https://www.yaklass.ru/p/geometria#tprogram-
10-klass

11

12

13

Bzanmnoe
pacnonomeHHe HpﬂMI:IX B
MPOCTPAHCTBE:
MepeceKaronnecs,
MapajuieibHbIE U
CKpELIHBAOIINECS
MpsIMBIE

ITapamiensHOCTB
MPSAIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE:
NapajuieJIbHbIC NIPSIMBIE B
MIPOCTPAHCTBE;
MapaJuIeIbHOCTh TPEX
MPSIMBIX

[TapamiensHOCTB
MPSIMBIX U IIJIOCKOCTEN B
MIPOCTPAHCTBE:
[TapannensHOCTH NPSIMOI
U IUIOCKOCTH

https://www.yaklass.ru/p/geometria#program-
10-klass

https://www.yaklass.ru/p/geometria#program-
10-klass

https://www.yaklass.ru/p/geometria#program-
10-klass

14

Yriel ¢

https://www.yaklass.ru/p/geometria#program-



https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass

COHaITpaBJICHHBIMU
CTOpOHaMH

10-klass

VYrois Mexay IpsMBIMU B

https://www.yaklass.ru/p/geometria#tprogram-

15
IPOCTPAHCTBE 10-klass
16 Yron Mexay nNpsMbIMHU B https://www.yaklass.ru/p/geometria#program-
HPOCTPAHCTBE 10-klass
[TapannenpHOCTH
17 IUIOCKOCTEH: https://www.yaklass.ru/p/geometria#program-
napajuieiabHbIC 10-klass
IUIOCKOCTH
18 CBoiicTBa mapajyieIbHbIX https://www.yaklass.ru/p/geometria#program-
IJIOCKOCTEH 10-klass
IIpocreiimue
IIPOCTPAHCTBCHHBIC .
pocTp https://www.yaklass.ru/p/geometriaprogram-
19 (urypbl Ha TNIOCKOCTH:
10-klass
TeTpa’ap, Kyo,
napajuieJenumne;|
. https://www.yaklass.ru/p/geometria#tprogram-
20 IToctpoenue ceuennii
10-klass
. https://www.yaklass.ru/p/geometria#program-
21 [Toctpoenue ceuennii
10-klass
KonTponbhas padota no
teme "[Ipsimbie u
99 MJIOCKOCTH B https://www.yaklass.ru/p/geometria#program-
IPOCTPAHCTBE. 10-klass
[TapamiensHOCTB
MPSIMBIX U IJIOCKOCTEN"
93 [TepieHAMKYASIPHOCTH https://www.yaklass.ru/p/geometria#program-

MPAMOU U TJIOCKOCTH:

10-klass



https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass

IIEPIEHIUKYIISIPHBIE
MPsIMBIE B IPOCTPAHCTBE

IIpsiMble napasiesbHbIe

https://www.yaklass.ru/p/geometria#tprogram-

24 K K
Y IIEPHEHIUKYIISIPHBIE 10-Klass
IUIOCKOCTH —_—
[Ipsimbie napajuienbHbIC .
o5 e — https://www.yaklass.ru/p/geometriaftprogram-
PHCHIMKYIAP 10-klass
IUIOCKOCTH —_—
IIpuznak i
https://www.yaklass.ru/p/geometriaftprogram-
26 MePIEeHIUKYIIPHOCTH
N 10-klass
MPSMON U TIIOCKOCTH
[Ipu3nak .
https://www.yaklass.ru/p/geometria#tprogram-
27 MePIEeHIUKYIIPHOCTH
N 10-klass
MPSIMOM M TIOCKOCTH
Teopema o npsamon )
28 e E CHIIK i{ Hoi https://www.yaklass.ru/p/geometria#tprogram-
PHCHAMKYIAD 10-klass
IUIOCKOCTH —_—
Teopema o npsiMoit )
29 e EGH K ;1);1 o https://www.yaklass.ru/p/geometria#tprogram-
PHCHAMKYIAD 10-klass
IUTOCKOCTH —_—
Teopema o npsiMoit ]
30 e EeH K i{ Hoi https://www.yaklass.ru/p/geometria#tprogram-
P AMKYIIAP 10-klass
ILUIOCKOCTH
[lepnenaukynsp u
HAaKJIOHHBIE: pACCTOSIHUE .
https://www.yaklass.ru/p/geometriaftprogram-
31 OT TOYKH JO INIOCKOCTH,

paccTostHue OT NPSMOU
110 IIJIOCKOCTH

10-klass



https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass

[lepnenpukynsp u
HAKJIOHHBIE: PACCTOSHUE

https://www.yaklass.ru/p/geometria#program-

32 OT TOYKHU 10 IUIOCKOCTHA
a L 10-klass
paccTosHUE OT MPSIMOM
IO TNIOCKOCTH
[lepnenpukymsp u
HaKJIOHHBIE: PACCTOSIHUE .
https://www.yaklass.ru/p/geometria#program-
33 OT TOYKH J0 IIJIOCKOCTH,
. 10-klass
paccTosHUE OT MPSAMOM
IO TNIOCKOCTH
[lepnenaukymnsap u
HaKJIOHHBIE: PACCTOSIHUE .
https://www.yaklass.ru/p/geometria#program-
34 OT TOYKH J0 IIJIOCKOCTH,
. 10-klass
paccTostHuE OT NMPSMOU
JIO TIOCKOCTH
VYTIIIBl B IPOCTPAHCTBE: .
35 s MESKILY TPsMoit 1 https://www.yaklass.ru/p/geometriaftprogram-
yr ALy ip 10-klass
IIOCKOCTBIO
BYT'PaHHBINA yTOI, .
A yr;u) . yr https://www.yaklass.ru/p/geometria#program-
36 JMHEWHBINA Yo
10-klass
JBYTPAHHOTO yTiia
BYT'PaHHBINA yTOI, .
A yr}v) . T https://www.yaklass.ru/p/geometriaftprogram-
37 JUHEHHBIN yroi
10-klass
JBYTPAHHOTO yTiia
[lepneHUKyYISIPHOCTD
38 IIJIOCKOCTEM: IIPU3HAK https://www.yaklass.ru/p/geometria#program-
MePIEHIUKYISIPHOCTH 10-klass
JIBYX TJIOCKOCTEH
39 [lepneHqUKYISIPHOCTD https://www.yaklass.ru/p/geometria#program-



https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass

IJIOCKOCTEMN: IPU3HAK
MePIEHIUKYISIPHOCTH
JIBYX TJIOCKOCTEH

10-klass

[lepneHuKyISIPHOCTD
IIJIOCKOCTEM: IIPU3HAK

https://www.yaklass.ru/p/geometria#tprogram-

40
NEPIEHUKYISIPHOCTH 10-Kklass
JIBYX IJIOCKOCTEMN
a1 Teopema o Tpéx https://www.yaklass.ru/p/geometria#program-
MEPIEHIUKYISIPAX 10-Kklass
42 Teopema o Tpéx https://www.yaklass.ru/p/geometriattprogram-
MEepHEHIUKYISIPax 10-klass
43 Teopema o Tpéx https://www.yaklass.ru/p/geometria#program-
MEePIEHIUKYISIPax 10-klass
KonTponbHas padota no
TEMaM
44 "IlepnieHIUKYISIPHOCTD https://www.yaklass.ru/p/geometria#program-
MpPSIMBIX U IJIOCKOCTEN" 1 10-Kklass
"VTiel MeXAY IPSIMBIMU
U MJI0CKOCTAMU"
[TonsiTne
MHOI'OrpaHHUKa,
OCHOBHBI€ 3JIEMEHTHI
MHOT'OTpaHHUKA, .
45 BHITYKTBIC 1 https://www.yaklass.ru/p/geometria#program-
10-klass
HEBBIMYKJIbIE
MHOTOTpaHHUKU;
pa3BEpTKa
MHOTOTPaHHHUKA
46 IIpusma: n-yronpHas https://www.yaklass.ru/p/geometria#program-



https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass

47

48

49

IIpU3Ma; TpaHu u
OCHOBAHMS IIPU3MBI;
IpsiMasi 1 HaKJIOHHAs
IpU3MBbI; OOKOBas U
IIOJIHAs TIOBEPXHOCTh
IIPU3MBI

[Tapannenenunen,
MPSAMOYTOJIbHBIN
napasiesienuIe U ero
CBOMCTBa

[Inpamupa: N-yroapHas
nUpamMua, TpaHu U
OCHOBaHHE TTMPaMU/IbI;
OOKOBast ¥ OJTHAs
MIOBEPXHOCTh TTHPAMU/IBI;
NpaBUIIbHAS U yCeUEHHAs
nupamuIa

IIpaBunbHbBIE
MHOTOTPaHHHKH:
MOHSITHE TIPaBHIILHOTO
MHOTOTPaHHHKA;
NpaBUIIbHAS IPU3Ma U
NpaBUIIbHAS THPAMU/IA;
NpaBUIIbHAS TPEYrOJbHAS
nUpamMu/Ia U MPaBUIbHBINA
TeTpa’ip; Kyo

10-klass

https://www.yaklass.ru/p/geometria#program-
10-klass

https://www.yaklass.ru/p/geometria#program-
10-klass

https://www.yaklass.ru/p/geometria#program-
10-klass

50

[IpencraBnenue o
MPaBUITbHBIX
MHOTOTpaHHUKAX:

https://www.yaklass.ru/p/geometria#program-
10-klass



https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass

OKTasIp, A0ACKa’Ap U
HUKOCa’ap.

51

52

53

54

Cummerpus B
IIPOCTPAHCTBE:!
CUMMETpUs
OTHOCHUTEJIbHO TOYKH,
HPSIMOHi, IIIOCKOCTH.
OneMEeHThl CHMMETPUH B
UpaMUIax,
napajiesenumnenax,
IIpaBUJIbHBIX
MHOTOTpaHHUKAX

Beruuciienue sneMeHToB
MHOTOI'PaHHHUKOB: pEOpa,
JMarOHaNH, YIIIbl

IImomane OOKOBOI
MOBEPXHOCTHU U MOJTHOU
MOBEPXHOCTHU MPSAMOM
MIPU3MBI, IJIOIIA/Ib
OCHOBaHUM, TEOpEMA O
OOKOBOI TOBEPXHOCTH
MPSAMOM TPU3MBI

[Tnomans 60koBOM
MMOBEPXHOCTU U
MMOBEPXHOCTHU
MIPABWIBHOM MTHPaMUJIBI,
TeopeMa o IIouaIn
OOKOBOI MMOBEPXHOCTH
YCEUEHHOU MUPaMUIbI
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10-klass
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KonrponsHas pabora no

https://www.yaklass.ru/p/geometria#tprogram-

55
Teme "MHororpaHHuKN" 10-klass
. https://www.yaklass.ru/p/geometriaftprogram-
56 [Tonsarue 00 00BéME
10-klass
. https://www.yaklass.ru/p/geometria#tprogram-
o7 O0BEM nupamMubl
10-klass
. https://www.yaklass.ru/p/geometriaftprogram-
58 O0BEM TUpaMuIBI
10-klass
. https://www.yaklass.ru/p/geometria#tprogram-
59 O0BEM TUpaMuIBI
10-klass
. https://www.yaklass.ru/p/geometria#tprogram-
60 O0BEM nupamMuIbI
10-klass
. https://www.yaklass.ru/p/geometriaftprogram-
61 O06BEM TPU3MBI
10-klass
. https://www.yaklass.ru/p/geometria#tprogram-
62 O0BEM pU3MBI
10-klass
. https://www.yaklass.ru/p/geometria#tprogram-
63 O0BEM pU3MBI
10-klass
KourponsHas padora 1o .
TI,), R P https://www.yaklass.ru/p/geometria#program-
64 Teme "O0BEMBI
10-klass
MHOT'OTPaHHUKOB"
IToBTOpenue, 0600IIEHNE
65 cucTeMaTH3alis 3HaHUH. https://www.yaklass.ru/p/geometria#program-
[Toctpoenue ceueHuii B 10-klass
MHOFOFpaHHI/IKe
IToBTOpenue, 0600IIEHNE
66 cUCTeEMaTH3an s 3HAaHUN. https://www.yaklass.ru/p/geometriaftprogram-

Brruucnenue
pPaCcCTOSAHUMN: MEXKITY

10-klass
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JIBYMSI TOYKaMH, OT
TOYKH JI0 MPSMOH, OT
TOYKH JI0 IUNIOCKOCTH,
MEXIY
CKPEITUBAIOIIMMHUCS
MPSIMBIMU

67 Hroroasi KOHTpOJIbHAS
pabora

https://www.yaklass.ru/p/geometria#program-
10-klass

[ToBTOpenue, 0600IICHNE
cucTeMaTu3alus 3HaHHM.
Brrunciienue yrios:
MEXIY

68 CKPEILMBAIOIIUMUCS
IPSIMBIMU, MEXY
MIPSIMOM U TNIOCKOCTBIO,
JBYTPaHHbBIX YIJIOB,
YIJIOB MEXKIY
IIJIOCKOCTSIMU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

https://www.yaklass.ru/p/geometria#program-
10-klass
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11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U (pPOBbIE
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydeHusi 00pa3oBaTeJIbHbIC pecypChl
padoThI padoThI
Cdepa u map: ueHtp,
1 panuyc, 1uaMerp; 1 https://www.yaklass.ru/p/geometria#program-
IJIOIIAb TOBEPXHOCTH 11-klass
cepsr
Bzaumuoe
acroJIokeHue cheprl U )
P Pep https://www.yaklass.ru/p/geometriaprogram-
2 IUIOCKOCTH;, KacaTelIbHas 1
11-klass
TUIOCKOCTH K cdepe;
TJI01a 6 Chepsl
N3o06paxkenue cdepsl, )
P dep https://www.yaklass.ru/p/geometria#program-
3 nrapa Ha IJI0CKOCTH. 1
11-klass
Ceuenus mapa
Hunuuapuueckas
MOBEPXHOCTb,
o0pa3yromue .
4 HPH;}OH%CKOIZ 1 https://www.yaklass.ru/p/geometria#program-
1802000205010 0) 11-klass
MMOBEPXHOCTH, OCh
UWIAHAPUYECKOMN
IIOBEPXHOCTH
[{unuHAp: OCHOBaHUA U
OOKOBast MOBEPXHOCTb, .
https://www.yaklass.ru/p/geometria#program-
5 o0pa3syromas 1 oChb; 1

[IoIaabs OOKOBOU U
MOJHON TOBEPXHOCTHU

11-klass
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Nzobpaxenue
LUJIUHAPA Ha
mockocTH. Pa3zBéprka
uuiuHapa. CeyeHus
HUIMH]PA (TUIOCKOCTHIO,
napajuieIbHON UIn
NEePHEHIUKYISIPHON OCH
HUAJTUHIPA)

Konnueckas
MIOBEPXHOCTb,
oOpasyromue
KOHUYECKOU
MMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON
MOBEPXHOCTH

https://www.yaklass.ru/p/geometria#program-
11-klass

https://www.yaklass.ru/p/geometria#tprogram-
11-klass

Konyc: ocHoBanue u
BEpIIINHA, 00pa3yromias
¥ OCh; TIJIOIA/Tb
OOKOBOI M MOJTHOMN
MOBEPXHOCTH

https://www.yaklass.ru/p/geometria#tprogram-
11-klass

VY ceu€HHBbIN KOHYC:
00pa3yroIue 1 BHICOTA;
OCHOBaHUS U OOKOBAas
MTOBEPXHOCTh

https://www.yaklass.ru/p/geometria#program-
11-klass

10

N3obpakenune konyca
HAa TJIOCKOCTH.
Pa3BépTrka koHyca.
CedeHust KOHyca
(TUTOCKOCTEIO,

https://www.yaklass.ru/p/geometria#program-
11-klass
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napajieabHON
OCHOBAHHUIO, U
IJIOCKOCTBIO,
MPOXOJIAIIEH yepe3
BEPIITNHY)

KomMOunamus ten

https://www.yaklass.ru/p/geometria#program-

11
BpatiieH 1 11-klass
MHOTOI'PAaHHUKOB
MHoOrorpaHHuk,
ONMCAHHBIN OKOJIO
12 cdepsr; chepa, https://www.yaklass.ru/p/geometria#program-
BIIMCAHHAas B 11-klass
MHOTOI'PAaHHHUK WJIH B
TEJIO BPAILEHUS
ITousiTrie 00 00BEME. .
. https://www.yaklass.ru/p/geometriaprogram-
13 OCHOBHEIE CBOWCTBA
B 11-klass
00BEMOB Tel
14 O0BEM TTUIMHApPA, https://www.yaklass.ru/p/geometria#program-
KOHyCa 11-klass
15 OO0BéM 1m1apa 1 mIomaIh https://www.yaklass.ru/p/geometria#program-
chepsr 11-klass
ITogo6HbIe Tena B
MIPOCTPAHCTBE.
COOTHOIIIEHUS MEXKT .
16 IOV Y https://www.yaklass.ru/p/geometriafprogram-
TV 11-klass
MOBEPXHOCTEH,
00BéMaMHU ITOTOOHBIX
TeNn
17 KonTtponsHas pabora o https://www.yaklass.ru/p/geometria#program-
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temam "Tena
BparieHus" u "OO0beMbI

TCII

11-klass

BekTtop Ha miockocTu u

https://www.yaklass.ru/p/geometria#tprogram-

18 B [IPOCTPAHCTBE 11-klass
19 CiioxeHue ¥ BbIUUTaHUE https://www.yaklass.ru/p/geometria#program-
BEKTOPOB 11-klass
20 YMHOXEHHE BEKTOpa Ha https://www.yaklass.ru/p/geometria#tprogram-
YUCIIO 11-klass
Pa3znosxxenne BexTopa 1o
21 TPEM HEKOMILJIAHAPHBIM https://www.yaklass.ru/p/geometria#program-
BekTopam. [IpaBuiio 11-klass
napajuiejaenumnena
Pemenne 3amau,
99 CBSI3aHHBIX C https://www.yaklass.ru/p/geometria#program-
NPUMEHEHHUEM IIPABUII 11-klass
JIEHCTBHM C BEKTOPAMU
IIpssMoyrosbHas
cucTeMa KOOpJIMHAT B
93 MPOCTPAHCTBE. https://www.yaklass.ru/p/geometria#program-
Koopaunatsl BekTopa. 11-klass
[Ipocreiimue 3anaum B
KOOpJAMHATAX
Yyro mexky https://www.yaklass.ru/p/geometria#program-
24 BekTopamu. CkayspHoe
11-klass
MIPOM3BEICHNE BEKTOPOB
o5 Brruncnenue yrios https://www.yaklass.ru/p/geometria#program-

MEXIY NPSMBIMU U

11-klass
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IIJIOCKOCTAMU

26

27

28

Koopaunarno-

BEKTOPHBIN METOJ IIPU

pelIeHun

TCOMCTPHUYCCKUX 3aaayd

KonTponbhas pabota no

teme "BekTopsl 1
KOOPJMHATHI B
npoctpaHcTae”

[ToBTOpEHHE,
0000111EHHE U
CUCTeMaTH3aIHs
3HaHu. OCHOBHBIE
¢burypsl, QpaxTsl,
TEOpEMBI Kypca
TUTAHUMETPHH

https://www.yaklass.ru/p/geometria#tprogram-
11-klass

https://www.yaklass.ru/p/geometria#program-
11-klass

https://www.yaklass.ru/p/geometria#tprogram-
11-klass

29

IToBTOpEHNE,
00o0011IeHE U
CUCTEMAaTH3aLHs
3HaHUi. OCHOBHBIE
burypsl, QpaxThl,
TEOpEMBI Kypca
IUTAHUMETPHUH

https://www.yaklass.ru/p/geometria#tprogram-
11-klass

30

[ToBTOpEHME,
000011IEHE N
CHCTEMAaTH3alHs
3HAHUH. 3a1a9n

MJIAaHUMCETPUU U MCTOIbI

UX PELICHUs

https://www.yaklass.ru/p/geometria#program-
11-klass
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31

32

33

34

IToBTOpEHME,
000011IeHE U
CHCTEMaTH3aLHs
3HaHWUH. 3aga4u
TJIAHUMETPUH ¥ METOTBI
WX PELICHUS

[ToBTOpEHHE,
0000111EHHE U
CHCTeMaTH3aIns
3HaHui. OCHOBHEIC
burypsi, GpaxTsl,
TEOpEMBI Kypca
CTEpPEOMETPUH
HToroBast KOHTpONbHAS
pabota

IToBTOpEHME,
00001IcHNE 1
cHCTeMaTu3alys 3HaHUI

https://www.yaklass.ru/p/geometria#program-
11-klass

https://www.yaklass.ru/p/geometria#program-
11-klass

https://www.yaklass.ru/p/geometria#program-
11-klass

https://www.yaklass.ru/p/geometria#program-
11-klass

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

34
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremarnka: ajaredpa u Hayajga MaTeMaTHYECKOTO aHaJIn3a, TeOMETPHS.
I'eometpus, 10-11 xkmaccel/ Atanacsa JI.C., byry3os B.®., Kanomiies C.b. u

npyrue, AxunoHepHoe ob6mectBo «M3narensctBo «IIpocsemienue

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://resh.edu.ru/, https://www.yaklass.ru/p/geometria






