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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO M ITO3HABATEIIBHOTO pPAa3BUTHUSA
JUYHOCTH 00YJarOITHXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0YyCJIOBJIEHA MPAaKTUYECKOM 3HAYMMOCTBIO METANpPEIMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T'€OMETPHH B HAMPABICHWU JIHUYHOCTHOTO
pa3BUTHs OOyd4aromuxcs, (opMHUpOBaHUS (YHKIUOHATIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH I€OMETPHUUYECKUX
abcTpakiuii, COOTHOUIEHHM pPEajJbHOrO0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MaTeMaTHUYECKON HayKO! SIBJICHUI U POIIECCOB PEabHOIO MUPa, MECTE T€OMETPUHN
B CUCTEME HayK U pOJIM MaTEMaTHYECKOTO MOJICIMPOBAHUS B HAYYHOM MO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALLIUXCSI, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOMUMBIX MJi1 aJalTallud B COBPEMEHHOM
o01iecTBe.

['eomeTpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHUs, Tak Kak OOECrneYyMBaeT BO3MOXKHOCTh H3Y4YEHHUs Kak
JUCIHUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBIECHHOCTH, TaK ¥ TYMaHUTAPHOH.

Jlornyeckoe MblUIeHHE, (HOpMUPYEMOE NPU H3YYEHHH OO0y4YaroIIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH U TIOCTPOCHUH IIETIOYKHU JTOTHUECKHUX YTBEPIKICHUH
B XOJ€ pELIEHUS TeOMETPUYECKHX 3a7ady, YMEHHE BBIABUIATh U OMNPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MpPHU PEIICHWU 3aJad €CTECTBEHHO-
HAy4YHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUpPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JAacTsAX AESITEeIbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHHM U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaibHOro ObITHs, (opma
OTPaXXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpa3zoBaHus  JeHCTBUTENBHOCTH. OnepupoBaHWE  NPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yUEOHOU U TPYIOBOM €SI TENbHOCTH, SBIISIETCS
OJIHUM U3 TPpo(ecCHOHATBLHO BAXHBIX KAueCTB, IMOATOMY akTyajbHa 3a/aya
dbopMupoBaHus |y  OOYyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHUS  Kak
Pa3HOBUIHOCTH OOpa3HOrO MBIIUICEHUS — CYLIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON AESITETFHOCTH TI0 MHOTUM HaIPaBIICHUSIM.



[lenp ocBoeHus mporpaMmbl ydueOHOro kKypca «l'eomeTrpusi» Ha 06a3oBOM
ypoBHE O0OyueHHss — o00Ieo0pa3oBaTelbHOE U OOIIEKYJIbTYPHOE pa3BUTHE
oOy4aronuxcs yepe3 odecrneyeHue BO3MOKHOCTU TPUOOPETEHUS U UCTIOIb30BAHMUS
CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM U  JIEUCTBUM, CHEHUPUIHBIX
r€OMETPUHU, BO3MOXKHOCTH  YCIICHIHOTO  MPOJOJDKEHHS  00pa3oBaHUs IO
CHEIUATBHOCTSM, HE CBSI3aHHBIM C MPUKIIAIHBIM UCIIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomMeTpud Ha ©0a30BOM YypOBHE IIpeJHAa3HAdYeHa JIsl
OOyYarOIIMXCS CPEIHEH IITKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHUM
Ha YpOBHE OCHOBHOTO 001ero oopasoBanus. Takum oOpa3zom, oOydaromuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH O0IIME€ MATEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
celPUKON TeOMETPUU U HEOOXOIUMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3Toro, oHM UIMEIOT BO3MOXHOCTh H3y4YNUTh FEOMETPHUIO OoJiee r1y0oKo, eciu
B JlaJbHEHIIEM BO3HHKHET HEOOXOAMMOCTh B TCOMETPUUYECKHX 3HAHUSAX B
poecCUOHANbHOM NESITEIbHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIUX 3ajay. [IlpuopuTeTHBHIMH 3aJayaMH  OCBOEHHUSA  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kjaccax sBisSIFOTCS:

e (opmupoBaHue MpEACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHHE MpeACTaBICHUS O MHOTOTPAHHUKAX M TEJIaX BpaIlCHUS Kak
O BRXHEUITUX MAaTEMATHYECCKHUX MOJCISX, TMO3BOJIIONINX OMHCHIBATH U
U3y4aTh pa3Hble ABJICHUS OKPYKAIOUIEro MUPA;

e (QopMupoBaHHME YyMEHHUSI pACIO3HABATH Ha YEPTEkKaX, MOJACISIX U B
peaTbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIllCHUS;

e OBJAJCHUE METOAAMM PEIICHHS 3a/lady Ha MOCTPOCHHUS Ha M300paKEHUSAX
POCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPaHHHUKAX M TeJaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIOB  3ajlay;
dbopMupoBaHUEe yYMEHHUS  TPOBOJUTH  HECJOXKHBIE  JIOKAa3aTelIbHbIC
pacCyXJieHHus B XOJI€ PEUICHUs CTEPEOMETPUYECKUX 3adad U 3a7ad C
MPAKTUYECKUM COJIEP>KaHUEM;

e Pa3BUTHE MHTEIJUICKTYaAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaIOIuXCs,
MO3HABATEIILHON aKTUBHOCTH, MCCIICIOBATEIBCKUX YMECHHH, KPUTUIHOCTH
MBIIIICHUS;

e (opmMupoBanue QPyHKIITMOHATBHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPHUH:
YMEHUE PACIIO3HABATh MPOSBIICHUS T€OMETPUUSCKHIX MTOHATHH, 00BEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX XKM3HCHHBIX CHUTYAIUSAX M MPU HU3YUCHHH
JIPYruX  Y4eOHBIX  TMPEIMETOB,  TPOSBIICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (POpMyIHpOBaTH UX Ha S3BIKE TEOMETPHUH U CO3/1aBaTh
TCOMETPUYECKHE MOJICTH, NPUMEHSITh OCBOCHHBIM TE€OMETPHUUCCKUI
anmmapar  JUI1 = pelieHusT — MPaKTHUKO-OPUEHTHUPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH U OLICHUBATH TIOJyUYCHHBIE PE3YyIbTATHI.



OTnMYNATENPHON OCOOEHHOCTBIO MPOTrPaMMBbI SIBIISIETCSI BKIIOYEHUE B KYypC
CTEPEOMETPUM B HAYaJI€ €r0 U3YUYEHHU 3aa4, PEIIAEMbIX HA YPOBHE HUHTYUTUBHOTO
MO3HAHUS, U OINpeAeNEHHBIM 00pa3oM OpraHu3oBaHHas paboTa HajJ HUMHU, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIHMPYET MPOTEKaHNE NHTYUTHUBHBIX IPOLECCOB, MOTUBUPYET K JAIbHEUILIEMY
W3YUYEHHUIO IIPEAMETA.

[Ipeanourenue oTAaETCS HATISAHO-KOHCTPYKTUBHOMY METOYy OOYy4YEeHUsl, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEATENBbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yUYaILUXCS B Kypce CTEPEOMETPUH MMPOBOJUTCS 3a CUET PELICHUS 3a4a49 Ha CO3/IaHNE
IIPOCTPAHCTBEHHBIX O0Opa3oB M 3aJa4 Ha ONEPHUPOBAHUE MPOCTPAHCTBEHHBIMU
obOpazamu. Co3ganue oOpa3a TPOBOAUTCA C OMOPOM HA HATJISAIHOCTh, a
ONepUpPOBAaHUE 00Pa30M — B YCIOBHIX OTBICUYECHUS OT HATJISTHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOHOTO COJIEPKAHUS.

OcHoBHbIE copeprkaresibHble TUHUU Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble U TUNIOCKOCTH B MPOCTPAaHCTBE», «Tena BpameHus»,
«BekTopsl U1 KOOPAMHATHI B POCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHHM
pacnpenensercs He TOJIBKO 110 CoAep KaTeIbHbIM JIMHUSAM, HO U IO ToAaM 00y4eHus
Ha YPOBHE CpeIHEro o0IIero 00pa3oBaHus.

Conepxxanue o0Opa3oBaHHs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MporpaMMmbl, pacOopenel€éHHbIM [0 rojaaM OOy4eHHs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOOBI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENBbHO U MOCTYIATEIBHO, C
COOJII0JIEHNEM MPHUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAINCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEICTABICHUN OOYy4YalOIIMXCA, pACIIUpSAS U
yrayOnsis e€, o0pasysi MpOYHbIE MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpumn orBoautcs 2 daca B Henemo B 10 knacce u 1 gac B
Hezemo B 11 kmacce, Bcero 3a 1Ba rojga ooydenus - 102 yueOHbIX yaca.



COAEPXKXAHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHUM:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOLIUECS,
napajulelibHble M CKpeluBarommecs mnpsmble. [lapauienbHOCTh MNpAMBIX U
IUDIOCKOCTEW B MNPOCTPAHCTBE: MAPAJUIEIBHBIE MPsSAMBIE B  IPOCTPAHCTBE;
[apaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMA CTOPOHAaMH; Yrod MEXAy NPSIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MapaJlIeNbHbIE INIOCKOCTH; CBOMCTBA MTapaJlIeIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (GUTYPHl HAa TJIOCKOCTH: TETPadp,
KyO, Mmapasuiesienume/; HOCTPOEHUE CEUCHH.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPIEHAUKYJISIPHBIE TIPSMBIE B
IIPOCTPAHCTBE, NPAMBIC IAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPSAMOM M IUIOCKOCTH, Teopema O IIPAMOU
IIEPIIECHIUKYJIAPHON IUIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  JABYIPAHHBIM  yroJj, JIMHEHHBIA YroJl JBYIPaHHOIO  yIJa.
IleprieHIUKYJISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSHUE
OT IPSAMOH JI0 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IJIOCKOCTh. [lepneHnuKyIsipHOCTb
IJIOCKOCTEN: TPU3HAK MEPHEHAUKYIIPHOCTH ABYX IUTIOCKOCTeW. Teopema o Tpéx
MEPIICHIUKYIISPAX.

MHoOrorpaHHuKHu

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PDAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIBIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBAsk U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuielienunes U ero cBorcra. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBaHHE MUPAMHUJIbI; OOKOBAs U TIOJIHAS TIOBEPXHOCTh MUPAMU/IBI; IPABUIIbHAS U
ycedéHHass nupamMuaa. OJIEMEHTbl Tpu3Mbl W nupamuibl. IIpaBusnbHble
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs NHPaAMUJIa; NpaBUJIbHAs TPEYroJibHash MUpPaMHAA W MPaBUIIbHBIN
TeTpasap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPaHHUKAX: OKTadp,
noaekadIp U ukocadap. CeueHns NpU3Mbl U TUPaAMUBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOM,
IJIOCKOCTU. DJIEMEHTHI CAMMETPUU B MUPAMHIAX, TAPAIIIEIENUIIEIaX, IPABUIbHBIX
MHOT'OTPaHHHKAX.

Bbluncienre 3J€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaiv, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MPSIMOU IMPHU3MBI,
TI0IA b OCHOBaHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPsMOi Tpu3Mel. [Inomaas



OOKOBOM TMOBEPXHOCTU M TMOBEPXHOCTH NPABWIBHOW NHUpPaMHIbI, TEOpEMa O
riomaau yceu€éHHou nupamubl. [lonstue 06 06bEéMe. O0bEM MUpaMuIbl, TPU3MBI.

[Tono6uple Tenma B mpocTpaHcTBE. COOTHONICHUS MEXIY IUIOMIAAIMU
MOBEPXHOCTEH, 00bEMaMU MTOAOOHBIX TE.

11 KIIACC

Tesia Bpalmenus

Hunuaapuyeckas MOBEPXHOCT, oOpasyroliue HUJIUHIPUYECKON
MOBEPXHOCTH, OCh IWJIMHIPUYECKOW TMoOBepXHOCTU. LlunmHap: ocHOBaHuA U
OOKOBasi TMOBEPXHOCTh, OOpasyromas W OCh, IUIOMAab OOKOBOW U TIOJHOM
MMOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh H
BepIIMHA KOHUYECKOH MmoBepXHOCTH. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yromas
1 OCb; TIJIOIIA1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yromue
Y BBICOTA; OCHOBAaHMS U OOKOBas MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IUIOMIAAb MOBEPXHOCTU C(hEpHI.
B3auMHoe pacrnonoxenue chepbl U TUIOCKOCTH; KacaTellbHas TIOCKOCTh K cdepe;
TI01aL ChEpHI.

N306paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka UIMHIpa U KOHYyCA.

KoMOuHanuu ten BpaiieHrs 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONTUCAHHBIH
okoJ10 cdepsl; chepa, BliMcaHHAsS B MHOTOTPaHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsarue 06 06bEMe. OcCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
NPSIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM 11apa u miomaab chephl.

[logoOuble Tenma B mpocTpaHcTBE. COOTHONIICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU OTOOHBIX TEN.

Ceuenus mMHApa (MapaJuIeIbHO U MEPIICHIUKYJISIPHO OCH), CEYEHUSI KOHYCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILNHY), CEYEHHUs Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B mpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mnapamenenunena. PelieHwe 3amay, CBSI3aHHBIX C
IPUMEHCHUEM TMIpaBUJ JCUCTBUUA C BekTopamu. lIpsAmoyronpHas cucrema
KoopauHaT B npoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YToll Mexay BekropamMu. CKalpHOE NPOU3BEIECHUE BEKTOPOB.
Brluncnenue yrioB Mexy MPSMBbIMU U TIOCKOCTAMHU. KoOpanHATHO-BEKTOPHBIN
METOJ TIPH PEIICHUN T€OMETPUUECKUX 3a]1ay.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMSI MpOTrpaMMbl y4eOHOro MpeaMera
«MareMaTnka» XapaKTepU3yITCS:

I'pa:xknanckoe BocnuTranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocsi Kak akTUBHOTO
U OTBETCTBEHHOI'O 4Wi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUM,
MpoLeTyp TpaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI HW TP.), yYMEHHEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHU B COOTBETCTBHM C HX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

IlaTpuoTrn4yeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTHU, YBAKCHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAaHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, cpepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHHEM JTyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(OpPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, OATUYECKOTO  MOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTBIO
y4€HOI0; OCO3HAHUEM JIMYHOIO BKJIa/Ja B MOCTPOCHHUE YCTOMUMUBOrO OyayLIEro.

JIcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIJIIOYash ICTETUKY MaTeMaTUUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEILIEHUH, PACCYKICHUI; BOCIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

duznyeckoe BOCIUTAHKE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TNPUMEHATh MAaTeMaTUYECKHE 3HAHUA B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a >KM3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOC INMHUTAHHE, COATAHCUPOBAHHBIA PEXUM 3aHATHH U
OTJIbIXa, peryJisipHast pu3nyeckasi akTUBHOCTD); (PU3HUUECKOTO COBEPIIICHCTBOBAHUS,
[IPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIbHOCTHIO.

Tpyaosoe BocnnuTranue:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM IIEHHOCTH TPYJOJIOOMS; UHTEPECOM K
pa3nmuuHbiM  cepam  TPOPECCUOHATIBHOW  JIEATEIIbHOCTH,  CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUEM COBEPIIATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccud W pealu30BbIBATH COOCTBEHHBIC J>KU3HEHHBIC IIJIAHBI;
TOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MaTeMaTUYeCKOMY OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUM BCEM J>KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4y MaTeMaTHYECKOW HApaBICHHOCTH.

JIKOJOTHYECKOEe BOCIIUTAHUE:



Cc(OPMUPOBAHHOCTHIO IKOJIOTHYECKOW KYJIBTYPbl, MOHUMAHUEM BIUSHUS
COLIMATIbHO-D)KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPHUPOJHON U COLIMAIBHOMN
Cpellbl, OCO3HaHUEM TIJ00aJbHOTO XapakTepa dSKOJOTUYECKHX MpoliieM;
OpUEHTAlMEll Ha NMPUMEHEHUE MATEMAaTUYECKUX 3HAHUW ISl PELICHHs 3a1ady B
00JIaCTH OKPY’KaIOIIEeH Cpe/ibl, JITAHUPOBAHUS MOCTYIKOB U OLICHKU UX BO3MOXKHBIX
MOCJEACTBUN JJIS1 OKPYKAOLIEH CPELBI.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKHM W  OOLIECTBEHHOM  MPAaKTUKH, [OHUMaHUEM
MaTeMaTHYeCKON HayKM Kak c(epbl UYelIOBEYECKON MAeATEeIbHOCTH, JTaloB €&
pa3BUTHS M 3HAYUMOCTH JJIsl PAa3BUTHs LMBWIM3ALWU; OBJIAJACHUEM S3BIKOM
MaT€MaTUKM M MaTEMaTUYECKOM KyJIbTYpOMl KaK CpeICTBOM IIO3HAHMS MUPA;
TOTOBHOCTBIO OCYILECTBIIATh MPOEKTHYI0 M HCCIIEIOBATENbCKYIO JAESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOIro IMpeameTa
«Marematuka XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusmMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCEUIMU.

1) Vuusepcanvhvie = noznaseamenvHvle  Oelicmsus, obecnevusaiom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00VUaOwWuUxcs (0ceoeHue
Memoo0o8  NO3HAHUSL — OKpYXCalowe2o  Mupa,  NpumMeHeHue  J102U4ecKux,
uUccne008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3oBble jornueckue aeiicTBUA:

e BBISBIATH U XapaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKK MAaTEMATUUECKUX
OOBEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpEeNeNICHUs]  TMOHSTUH;  yCTaHABJIWBAaTh CYIIECTBEHHBIH  MPHU3HAK
KJlaccu(UKauuy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MPOBOAUMOTO aHAJIN3a;

e BOCIpUHUMATH, (opMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHUS:
YTBEPAUTEIbHbIE W OTpHUIIATEIbHBIC, €AMHUYHBIC, YACTHBIE U OOIIHE;
YCJIOBHBIE;

e BBIABISATH  MaTEeMaTUYECKME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npejiaratb KpUTEPUH J1J1s1 BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUUIL;

e JI€NIaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKHU, JCAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

e TPOBOJUTH CaMOCTOSITEIILHO JI0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPXKJICHUH (MIPSMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIIHIO,
NPUBOJUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBAaTH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;



BbIOHMpaTh Crmoco0 pemieHus y4eOHOM 3amaud (CpaBHHUBATH HECKOJBKO
BApUAHTOB pELIEHMs, BbIOMpaTh HaubOosiee NOAXOASAIUNA C YUYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

MCIIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUN MHCTPYMEHT IMO3HAHUS;
dbopmyaupoBaTh BOMPOCHI, (UKCUPYIOIIKME MPOTUBOpEUne, MpodeMy,
yCTaHaBJIMBaTh HCKOMOE U  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIUI0, MHECHHUE;

MPOBOAUTH CaMOCTOSITEIIEHO CILJITAHUPOBAHHBIN AKCIEPUMEHT,
UCCIICIOBAHUE I10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEMaTH4YE€CKOTO
o0BeKTa, SBJICHHS, TMPOIECCA, BBIABICHUIO 3aBHCHMOCTCH MEXIy
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMU;

CaMOCTOATEILHO (POPMYIUPOBATH 00OOIIEHUS W BBIBOJBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IPOILECCA, a TAKKE BBIABUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

2)

BBISBJIATH 1e(pULUTHI MH(OPMAaLIUH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha
BOIIPOC U JUIsI pEUICHUS 33]1a4H;
BbIOMpaTh  MHGOPMALMIO W3  HCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIUIO
pa3IUYHBIX BUIOB U (POPM IIPENCTABICHHUS,
CTPYKTYPUPOBATh UH(OpPMALIKIO, MPEACTABIATh €€ B pa3IMYHbIX (popmax,
WLTIOCTPUPOBATH TpaUueCcKH;
OLICHHBATh HaAEKHOCTD uHpopmanuu 1o CaMOCTOSITEJIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

Vuusepcanvnvie  KOMMYHUKamu@Hvle  Oelicmeus,  0Oecneuusaom

CchoOpMUPOBAHHOCTND COYUAILHBIX HABLIKOG 00YUAIOUUXCSL.
OO01menue:

BOCIIPUHUMATH U POPMYIIUPOBATH CY>KJEHUS B COOTBETCTBUU C YCIOBUSIMU
Y LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHUs
B YCTHBIX U MMCbMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO XOAYy PELICHHUS
3a/1a4d, KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTaT;

B X0J1€ 00CY>KJI€HUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY O0CYK/1a€MOM TEMBI,
po0JIeMBbl, pelIaeMoil 3a/1auu, BbICKa3bIBaTh UEH, HALIEJICHHbIE HAa MTOUCK
pELIEHUsI; COMOCTAaBIATh CBOM CYXKIECHHS C CYXACHUSMH JIPYTHX
YYaCTHHKOB JMaynora, OOHapy»uBaTh pa3jiMyue U CXOJICTBO MO3UIHUNI; B
KOPpEeKTHOU GopMme hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
MPEACTABIATh  pPE3yabTaTbl  PELICHUS  3aJa4yd,  JKCIEPUMEHTA,
UCCJIEIOBAHMSI, TIPOEKTA; CAMOCTOSATEILHO BEIOMPATH (POPMAT BBICTYIUICHUS
c y4€TOM 3aj1a4 Mpe3eHTAlUU U OCOOCHHOCTEH ayAUTOPUH.

CoTpyaHu4ecTBO:



e TOHWMAThH U UCTIOJIH30BATh MPEUMYIIIECTBA KOMAHTHON U MHANBUY JTbHOM
paboThl TpW pEelIeHnH YYeOHBIX 3a/1ay; MPUHUMATH IIeJIb COBMECTHOMU
JESATCIIbHOCTH, IUTAHUPOBATh  OpPraHHW3alldi0 COBMECTHOH  paboTHI,
pacmpenensaTh BHIbI paboOT, JOrOBapuBaThCS, OOCYXKIATh TPOIECC H
pe3ynbTaT paboThl; 0000IaTh MHEHHUST HECKOJIBKHUX JTFO/ICH;

e Y4acCTBOBAaTh B IPyNMNOBBIX opMax paboThl (00CYXACHUSI, 0OMEH MHEHHH,
«MO3TOBBIE WITYPMBD» W WHBIC); BBINOJHITH CBOIO YacTh pabOTHl U
KOOPJIMHUPOBATH CBOU JICHCTBHS C APYTHUMH WICHAMH KOMaH/IbI; OIICHUBATh
KaueCTBO CBOEr0 BKJaja B OOMMA TPOAYKT TIO KPHUTEPHUSIM,
chOpMYITUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

3) Yuusepcanvuvie pecynamuensie oeticmaus, obecneuugarom ghopmupogarue

CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuzanms:

e COCTaBIISITh IUJIaH, AJITOPUTM PEILICHUS 3a/1a4d, BHIOMPATH CIIOCOO PEIICHHUS
C YYETOM UMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

e BIIQJICTh HaBbIKAMU TIO3HABATENILHON pediieKcuu Kak OCO3HaHUS
COBEPIIIAEMbIX JIEHCTBUNA U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB;
BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIECCa U pe3ysbTara
pEIICHS MaTEMaTHICCKOH 3a1a9m;

e TPEABUICTH TPYIHOCTH, KOTOPHIC MOTYT BOSHUKHYTH IIPH PEIICHNH 3aa49H,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAWJCHHBIX OIMHUOOK, BHIIBJICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJIbTaTa IIENM W YCIOBHSAM, OOBSICHITH
MPUYUHBI JTOCTUKEHUS WIM HEJOCTIXKEHUSI PE3yJIbTaTOB JIEATEIIbHOCTH,
HAXOJIUTh OMHUOKY, TaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBarh NOHATUAMHU: TOUKA, IPSIMasi, INIOCKOCTb.

[IprMEHATE aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IIPU PELICHUU
F€OMETPUUECKUX 3a/1ay.

OnepupoBaTh NOHATHSMU: MMAPATUIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccuduimpoBath B3aMHOE pPacHOJIOKEHHE MPSMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: ABYTPAHHBIA YIOJI, TPaHU JBYIPAHHOTO YTJIa,
pebpo IBYTPAaHHOTO yria; JUHEHHBIM Yrojl JBYIpaHHOIO yIJia; rpajycHas Mmepa
JBYTPAHHOTO yIJIA.



OnepupoBaTh MNOHATUSMU: MHOTOIPAHHMK, BBITYKJIbIA M HEBBITYKJIBIH
MHOT'OI'PaHHHUK, 3JIEMEHTBl MHOTOTPAHHUKA, IPABUIIbHBI MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (IIMpaMMIa; IPU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupummpoBate  MHOTOTpaHHMKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKaUuu (BBINYKJIbIE W HEBBINYKJIblE MHOIOIPAHHUKH; IPaBUJIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE IPU3MBI, TapaJlIeNICIUIEAb] ).

OnepupoBaTh MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHLMIIBI TIOCTPOEHUS CEYEHUH, UCTIOJIB3YSl METO/ CJIEO0B.

CtpouTh ce€YeHUsT MHOTOIPAHHUKOB METOJOM  CII€AOB, BBIIIOJHSITH
(BBIHOCHBIE) IUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXy, COOKY, CHU3Y.

PemaTp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3laM UiH
QITOPUTMAM, IPHUMEHSSI HW3BECTHBIC AHAJUTUYECKUE METOABI IIPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIUYMCICHUE PACCTOSHHUNA MEXKIY JBYMsI
TOYKaMH, OT TOYKH JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIUMHUCS NPSMBIMHU.

Pemarp 3a1aun Ha HaxOXKJAEHHE T€OMETPUUECKUX BEJIMYUH IO 00pa3am Win
QITOPUTMAM, IPHUMEHSSI HW3BECTHBIC AHAJIUTUYECKUE METOABI IPU PEIICHUU
CTaHJAAPTHBIX MaTEeMaTUYECKUX 3aJad Ha BBIYMCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy MPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Boruucnsate 00bEMBI U TJIOMIAAM MOBEPXHOCTEW MHOTOTPaHHUKOB (TIpHU3Ma,
nupamuza) c I(pUMEHEHUEM (POPMYJT; BBIUUCISATH COOTHOLLIEHUS MEX 1Y TIJIOIAIMU
MOBEPXHOCTEHN, 00BEMaMU MOJOOHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh MNOHATUSMHU: CHMMETpPUS B MPOCTPAHCTBE;, ILIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (UTYPBI.

W3Bnekatp, mpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKHUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensTh reomeTpudeckue (GakThl AJis1 pEIICHNUs CTEPEOMETPHUUECKUX 3a/1ad,
IIPEANOIAraoIMX HECKOJIBKO IIar0B PEIIEHNs, ECIIU YCIOBUS IPUMEHEHMS 3a1aHbl
B sIBHOU (popme.

[IppuMeHATP MPOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

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

[IpuMeHsATh MONy4YeHHBbIE 3HAHUS HA MpPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyalluM W TIPUMEHSTh HM3yUYCHHbIE TMOHATHS B IMPOILIECCE IMOMCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallUM Ha A3bIKE TEOMETPHUH, HCCIEA0BaTh IIOCTPOECHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM F€OMETPUYECKHUX BEIUYHH.



11 KIIACC

OnepupoBaTh MNOHATUSIMH: UWIUHAPUYECKAs] TMOBEPXHOCTh, OOpa3yrolIne
UUJIMHAPUYECKON MOBEPXHOCTH; IIMIIMHP; KOHUYECKas IOBEPXHOCTh, 00pa3yronue
KOHUYECKOM TOBEPXHOCTH, KOHYC; chepuueckasi TOBEPXHOCTb.

Pacnio3naBaTh Tena BpauieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBIICHATH CIOCOOBI MOTYYEHUS TE BPAILICHUS.

KnaccuduimpoBats B3auMHOE pacrosioxkeHue chephl U MI0CKOCTH.

OnepupoBaTh MOHSATUSMU: IIAPOBOM CETMEHT, OCHOBAHME CETMEHTA, BHICOTA
CerMEHTA; IIapOBOW CJIOM, OCHOBaHHE IAPOBOTO CJIOS, BHICOTA LIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Beraucisite  00BEMBI M TIOMIATM  TIOBEPXHOCTEH  Tel  BpalllcHWUS,
TEOMETPUUYECKHUX TEJ C IPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUSIMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPy M ONTUCAHHBIH
okoJ10 cpepsl; cepa, BucaHHAS B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

BBIYUCHIATE COOTHOIICHHSI MEXIY IUIOMAASMU MOBEPXHOCTEH U 00bEMaMU
MO00HBIX TE.

N300paxxkath u3ydaemble (QUIypbl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoIMONHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUA.

W3BnekaTh, WHTEPHIPETHPOBATH M MPeoOpa3oBbIBATh HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IIPOCTPAHCTBE.

BBITIONHATE  MEHCTBUS CIOXKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB M
YMHOKCHHS BEKTOPA Ha YUCII0, OOBSICHSITH, KAKUMH CBOMCTBAMHU OHH 00JIaJIaloT.

[TpumeHsTh TpaBUIIO MapauIeIeIuIeaa.

OnepupoBaTh NOHITUSIMU: JIEKAPTOBBI KOOPJIMHATHI B POCTPAHCTBE, BEKTOD,
MOJAYJb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPJIWHATHI BEKTOpa, YroJl MEXIy
BEKTOpPaMH, CKAJIIPHOE TIPOU3BEACHIE BEKTOPOB, KOJUIMHEAPHBIE 1 KOMIUIAaHAPHBIE
BEKTOPBHI.

Haxonutb cyMMy BEKTOPOB M TIPOU3BEICHUE BEKTOpPA HA YUCIIO, YTOJl MEXKIY
BEKTOpaMH, CKaJISIpHOE TMPOU3BEIEHUE, paCKIaAblBaTh BEKTOP IO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBaTh TUIOCKOCTh YPaBHEHUEM B JICKAPTOBOM CHCTEME KOOPAMHAT.

[TpumeHsaTh reomeTprdeckue (HaKThI IS PEIICHHS CTEPEOMETPUICCKUX 3a/1ad,
MIPEAIOJIArafoIIMX HECKOIBKO IIIaroB PEIIeHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B IBHOU (popme.

Pemate mpocrelinme reoMeTpUYECKUE 3aJadyd Ha NMPUMEHCHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemates 3amaun Ha J0Ka3aTEIbCTBO MAaTEMAaTHYECKUX OTHOIICHUUA U
HaXOXKJIEHUE TEOMETPUUYECKUX BEIIMYUH M0 00pasiaM Wi arOpUTMaM, PUMEHSIS
W3BECTHBIC METOJIbI ITPH PEIIEHUN CTAaHAAPTHBIX MAaTEMAaTHUYECKUX 3a/1a4.



[IppuMeHATs MPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBoANTH HpUMEPB MATEMATUYECKHUX 3aKOHOMEPHOCTEH B IPUPOJE H
YKU3HHM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMeHATh IMONYYEHHBIE 3HAHUS Ha IPAKTHUKE: aHAIM3UPOBATh PEaJIbHBIC
CUTyallUM W NPUMEHATb W3YyYCHHBIE IOHATHS B IIPOLIECCE IIOMCKA PEIICHHUS
MaTeMaTUYeCKd C(HOPMYJIHPOBAHHONM TMPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallMH Ha S3bIKE TEOMETPUHU, WCCIENOBATh IIOCTPOCHHBIE MOJEIN C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX NOHITHI U TEOpEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 334U, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUUECKNX BEJIMYHH.
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3 OcinﬁHfgzg(ﬂprH 11 4 https://resh.edu.ru/subject/17/ https://www.yaklass.ru/p/geometria/10-
p " klass https://edu.skysmart.ru/homework/new/906
IJIOCKOCTEN
4 zr:;z\if;{iy 6 1 2 https://resh.edu.ru/subject/17/ https://www.yaklass.ru/p/geometria/10-
p klass https://edu.skysmart.ru/homework/new/906
MJIOCKOCTSIMH
https://resh.edu.ru/subject/17/ https://www.yaklass.ru/p/geometria/10-
5 MHororpaHHHKH 18 1 4 klass https://edu.skysmart.ru/homework/new/906
6 O0BEMBL 11 1 3 https://resh.edu.ru/subject/17/ https://www.yaklass.ru/p/geometria/10-
MHOT'OI'PaHHUKOB klass https://edu.skysmart.ru/homework/new/906
IToBTOpEHME:
7 CCUCHMS, 5 1 https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97
paccrosiHus u EOB6EET7DC https://ege.sdamgia.ru/prob-catalog
YTIIBI
OBIIEE
KOJIMYECTBO
YACOB I10 68 > 20
ITPOTPAMME




11 KIIACC

ITPOTPAMME

Ne HaumenoBan KojunyecTBo 4acoB
n/ EeTIe);meﬂOB Bcer  Konrpouabn Ipakruyeck = JJAEKTPOHHBbIE (LH(pPOBLIE) 00pa3oBaTeIbHbIE PECYPChI
I nporpaMmb 0 ble padoThbI ue padboTsbl
B
K:(I:TOEII;I;:H s 13 1 4 https://resh.edu.ru/subject/17/ https://www.yaklass.ru/p/geometria/l 1-klass
P2 https://edu.skysmart.ru/homework/new/907
MPOCTPAHCTBE
2 Tena 12 1 3 https://resh.edu.ru/subject/17/ https://www.yaklass.ru/p/geometria/l 1-klass
BpaIleHus https://edu.skysmart.ru/homework/new/907
v https://resh.edu.ru/subject/17/ https://www.yaklass.ru/p/geometria/l 1-klass
3 O6bEmbI Ten 5 1 1 https://edu.skysmart.ru/homework/new/907
[ToBTOpEHHE,
4 000011eHNE, 4 1 https://ege.fipi.ru/bank/index.php ?proj=E040A72A1A3DABA14C90C97EQ0
cucTeMaTu3al B6EE7DC https://ege.sdamgia.ru/prob-catalog
WA 3HaAHUU
OBIIEE
KOJIMYECTBO 34 3 9
YACOB I10







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcer
0

KonTpoabn
ble padoThbI

IIpakTHyec
KHe padoThl

DJIeKTPOHHbBIe N (poBbIe 00pazoBaTeIbHbIE pecypchl

[Ipenmer
CTEPEOMETPUU
Ilousitue 06
aKCHOMaTHYECKOM
MMOCTPOCHUHU
CTEPEOMETPHU:
AKCHUOMBI
CTEpPEOMETPUH

https://resh.edu.ru/subject/lesson/4756/main/203546/

https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-
stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-
9252

[ToustHe 00
aKCHOMAaTHYECKOM
MMOCTPOCHHUH
CTepEOMETPHH:
CIEICTBUS U3
aKCHOM

[TapannenpsHOCTH
MPSIMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE:
napajuiebHbIE
IIpsIMBbIE B
IIPOCTPAHCTBE;
MapajuIeIbHOCTh
TPEX MPSIMBIX

https://resh.edu.ru/subject/17/10/

[TapamiensHOCTB
MPSIMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE:

https://edu.skysmart.ru/homework/new/906




[TapannenpsHOCTH
NpAMON 1
IIJIOCKOCTH
IIpusnax
MapajuieIbHOCTH
IpSIMOM U
IIJIOCKOCTH

Bzanmuoe
pacroJioxeHue
MPSIMBIX B
MIPOCTPAHCTBE

CkpemumBaroiuecs
psSIMbIC

https://resh.edu.ru/subject/17/10/

Yron mexny
MPSIMBIMU B
MPOCTPAHCTBE

10

[TapannenpsHOCTH
IUTIOCKOCTEH:
napajuieibHbIe
IUIOCKOCTH

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

11

CBoiicTBa
napajjIeJIbHbIX
IJIOCKOCTEN

12

IIpocreiimme
MIPOCTPAHCTBEHHBIE
¢burypsl Ha
IJIOCKOCTH:
TeTpa’ap

https://resh.edu.ru/subject/17/10/

13

[Tapayutenenunes

https://edu.skysmart.ru/homework/new/906

14

CBoiicTBa
napajuuIeIeIuIe/1a




15

ITocTpoenue
CEYCHMIT

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

16

17

[Toctpoenue
CEUYEHUI

KoHntposbHas
pabora 1o Teme
"[Ipsimble u
IIJIOCKOCTH B
IIPOCTPAHCTBE.
[TapannensHOCTH
MPSIMBIX U
JI0CcKOCTeR"

18

19

[lepneHIuKyNApHO
CTb IIPSIMOM U
IJIOCKOCTH:
NIEPIEHUKYIISIPHBI
€ MpsIMBIE B
IIPOCTPAHCTBE
[IepnenukymnsapHo
CTb IIPSIMOM U
IIJIOCKOCTH

https://resh.edu.ru/subject/17/10/

https://edu.skysmart.ru/homework/new/906

20

21

IIpsimMbIe
NapajuleIbHbIEC U
MEepPIEHIUKYIISPHBI
€ K INIOCKOCTH
[Ipu3nak
MEPIEHUKYIISIPHOC
TH NIPSAMOU U
IIJIOCKOCTH

https://resh.edu.ru/subject/17/10/

22

[epnienaukynsip u
HaKJIOHHbIE

https://resh.edu.ru/subject/17/10/




23

24

Paccrosinue or
TOYKH J10
IIJIOCKOCTH
[lepnenpukymnsp u
HAKJIOHHBIE:
pacCcTostHUE OT
TOYKH 10
IIJIOCKOCTH,
paccTosiHue OT
IpsIMOH 10
IIJIOCKOCTH

https://edu.skysmart.ru/homework/new/906

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

25

Paccrosnue MCKIY
napajajiCJIbHbIMHA
IIJIOCKOCTAMU

26

Paccrosnue mexny
psIMOM U
IJIOCKOCTBIO

27

28

PaccrosHue mexny
CKPEIIHMBAIOIINMUC
sl IPSIMBIMU

Teopema o Tpex
MEepIEHIUKYISIpax

https://edu.skysmart.ru/homework/new/906

29

Vriabl B
MIPOCTPAHCTBE:
YIOJa MEXIY
MpsIMOM U
IUIOCKOCTBIO

30

Haxoxnenue yrios
MEXIy NPSMOU U
IJIOCKOCTBIO

https://edu.skysmart.ru/homework/new/906

31

JIByrpaHHBIN yroll,
JINHENHBIN yron

JIBYTPAaHHOT'O yIiia




32

[IepnenqukynsapHo
CTh IUIOCKOCTEH:
MIPU3HAK
MEePIEHANKYIISIPHOC
TH JBYX
IUIOCKOCTEH

https://resh.edu.ru/subject/17/10/

33

34

[IpsimoyronbHbIN
napajuiesienunes

KoHntposbHas
pabora 1o Temam
"[lepneHIuKyISIpH
OCTb MIPSIMBIX U
IJIOCKOCTEN" U
"Vrasl MexIy
MPSMBIMA U
TJIOCKOCTSIMU"

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

35

36

ITonstue
MHOTOTPAaHHUKA,
OCHOBHBIE
3JIEMCHTEI
MHOTOT'PaHHUKA,
BBIITYKJIBIE U
HEBBIINYKJIbIE
MHOTOIPAHHUKWU;
pa3BépTKa
MHOTOTpaHHUKA
IIpusma: n-
YroJibHasi IpU3Ma;
rpaHy U OCHOBAHUSA
MPU3MBI; TIpsAMas U
HAKJIOHHAs IPU3MBI

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

37

ITnowane OOKOBOI
MTOBEPXHOCTH U

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




MOJIHOM
MTOBEPXHOCTHU
IIPSIMOH IIPU3MBI,
IJI011A]Ib
OCHOBaHHU,
TeopemMa 0 OOKOBOM
MMOBEPXHOCTHU
MPSAMOU MPU3MBbI

38

ITmomane
MMOBEPXHOCTHU
MIPU3MBI

39

ITupamupa: n-
yroJibHas
NUpamMuaa, TpaHu U
OCHOBaHHE
MUPAMUIBI

https://resh.edu.ru/subject/17/10/

40

41

IIpaBuibHas
nupamMuaa
[Tmomans
MMOBEPXHOCTH
MUPaMU/IBI

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

42

43

YceuenHas
nupamMuaa
IImomane OOKOBOI
MMOBEPXHOCTHU U
MMOBEPXHOCTH
MIPaBUIILHON

MU PAMH/TBI,
Teopema o
Iomaa OOKOBOH
MMOBEPXHOCTHU
YCEUEHHOU

MU PAMH/TBI

https://edu.skysmart.ru/homework/new/906




44

Cummerpus B
IIPOCTPAHCTBE

45

46

[IpaBuibHbIE
MHOT'OTPaHHUKHU:
MOHSITHE
MPaBUILHOTO
MHOTOTPaHHHKA;
MpaBUJIbHAS
npu3Ma u
MpaBUJIbHAS
MUpamMuIa;
MpaBUJIbHAS
TpeyrojbHas
nupamua u
MPaBWIbHBIN
TeTpadIp; Kyo
[TocTpoenne
CEUYCHMIT
MIPaBUIILHBIX
MHOT'OTPaHHUKOB

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/

47

48

[IpencraBnenue o
MPaBUIILHBIX
MHOT'OTpaHHUKAX:
OKTa3Ip,
JNOAECKAdIp U
HUKOCadP.
OneMEHTHI
CUMMETPHUH B
nupaMuax,
napasuieenuIenax
, IPABUJIbHBIX
MHOTOTpaHHUKAaX




Briuuncienue

3JIEMEHTOB
49 MHOTOI'PAHHUKOB: 1 https://edu.skysmart.ru/homework/new/906
péO6pa, TuaroHanm,
YTJIbI
Brrunciienue
AJIEMEHTOB
50 MHOT'OI'PaHHUKOB: 1
pé€O6pa, TuaroHanmu,
YTJIbI
51 Pemenme 3anad na 1 https://www.yaklass.ru/p/geometria#program-10-klass
KOMOMHAIIUIO TEN
KonTponbhas
52 pabota 1o Teme 1
"MHuororpaHHuku"
53 HOH.?ITHe 00 1 https://resh.edu.ru/subject/17/
00bEMe
O6wem
54 MPSAMOYTOJIbHOTO 1
napasuieNienunena
55 O06BEM mpsiMoit 1
TIPU3MBI
56 O06BEM IPU3MBI 1 https://www.yaklass.ru/p/geometria#fprogram-10-klass
57 O06BbEM IpU3MBI 1
58 OO6bEM upaMuIbl 1
59 O0BEM nupamMuIsl 1
60 O0BEM TUpaMUTIBI 1 https://www.yaklass.ru/p/geometria#program-10-klass
61 O0BEM TUpaMUTBI 1
Haxoxnenue
62 00BEMOB 1

MHOT'OPaHHUKOB




63

KoHntposbHas
pabora 1o Teme
"O0BEMBI
MHOTOI'PAaHHUKOB"

64

[ToBTOpEHUE,
00001meHune
CUCTEeMaTH3alUs
3HAHUM.
[Toctpoenue
CEUYEHUIl B
MHOTOTPaHHHUKE

65

IToBTOpEHME,
00001mmeHune
cucTeMaTu3anus
3HaHUMU.
Brruncienue
PaCCTOSTHUI:
MEXIY IBYMS
TOYKaMH, OT TOUYKH
110 NIPSAMOU, OT
TOYKH J0
IJIOCKOCTH, MEXIY
CKPEIIHMBAIOIINMUC
sl IPSAMBIMA

https://ege.sdamgia.ru/

66

[ToBTOpEHUE,
000011IcHHE
cHCTeMaTHu3aIus
3HAHWMH.
Brrancnenue
YIJIOB: MEXIY
CKPEILIHBAOIINMUC
L IPSIMBIMA, MEXTY
IIpsIMOM U
IUIOCKOCTBIO,

https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97
EOB6EE7DC https://ege.sdamgia.ru/




67

68

JBYIPaHHBIX YIJIOB,
YTJI0B MEXKIY
IIJIOCKOCTSIMU

[ToBTOpEHHUE,
000011eHNE
CHCTEMAaTHU3alHs
3HAHWH.
[TapannensHOCTD U
MEePIEHANKYIISIPHOC
Tb INIOCKOCTEH
Htorosas
KOHTPOJIbHAs
pabora

OBILIEE KOJIMYECTBO
YACOB I10
[TPOT'PAMME

68

20

https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97
EOBGEE7DC https://ege.sdamgia.ru/




11 KIIACC

Ne
n/

Tema ypoka

KoaunuecTBo 4acoB
Bcer

KonTpoabu
0 ble padoThbI

IIpakTHYeck
ue padboThbl

DJIeKTPOHHbBIe M (poBbIe 00pa3oBaTeIbHbIE pecypchl

Bekrtop Ha
MJIOCKOCTH U B
MIPOCTPAHCTBE

https://resh.edu.ru/subject/17/10/

CnoxeHue u
BBEIYMTAHUE
BEKTOPOB

https://edu.skysmart.ru/homework/new/907

YMHOXKEHNE
BEKTOpa Ha YUCIIO

Komnanapheie
BEKTOPBI

Pa3znoxenne
BEKTOpA MO TPEM
HEKOMILJIAHAPHBI
M BEKTOPaM.
[IpaBuno
NapajuieenuIie
a

KoopaunatHo-
BEKTOPHBIN
METOJI ITpH
peLIeHU
F€OMETPUYECKUX
3a1a4y

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

https://resh.edu.ru/subject/17/

Pemenune 3amau,
CBSI3aHHBIX C
MIPUMEHEHUEM
MPaBUJI IEUCTBUI
C BEKTOpaMu

https://edu.skysmart.ru/homework/new/907




[IpssmoyronbHas
cucrema
KOOpPAWHAT B
MPOCTPAHCTBE.
Koopannatsl
BEKTOpAa.

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

[IpocTretimue
3a/1a4u B
KOOpIMHATaX

10

Yron mexny
BEKTOPaMHU.
CxkansipHoe
MIPOU3BEJECHUE
BEKTOPOB

https://resh.edu.ru/subject/17/

11

12

Brruucnenue
YTJIOB MEXIY
MPSMBIMHA 1

TIIOCKOCTSIMH

Kontponbnas
pabora 1o Teme
"BekTopsl U
KOOpJMHATHI B
npocTpaHcTae”

13

14

Hunuuapuueckas
MMOBEPXHOCTb,
oOpa3yrorue
HWIMHAPUYECKON
MOBEPXHOCTH,
0oChb
HWJIMHIPUYECKON
MTOBEPXHOCTH
Humuaap:
OCHOBaHHS U

https://resh.edu.ru/subject/17/




15

16

OokoBas
MTOBEPXHOCTb,
oOpasyroias u
0Cb; IIJIOIIAIb
OOKOBOI U
MTOJTHOM
MOBEPXHOCTH

Nzobpaxenue
UWIMH]IpA Ha
MIJIOCKOCTH.
PazBépTka
TUATUHAPA.
Ceuenus
HUATUHAPA
(TUTOCKOCTHIO,
napasuieIbHON
WIH
NepHEHANKYIISPH
ol ocu
HUATTUHIPA)
Konnueckas
MOBEPXHOCTb,
obOpa3zyrorue
KOHUYECKOU
MMOBEPXHOCTH,
OCh M BEpILIMHA
KOHUYECKOU
MOBEPXHOCTHU

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

https://resh.edu.ru/subject/17/

17

Konyc:
OCHOBaHUE U
BEpIIIKHA,
obpasyromas u
0Cb; TIOMIA/b
OOKOBOM M




HOJIHOU
MMOBEPXHOCTHU

18

VYV ceuéHHbIN
KOHYC:
obOpazyromue u
BBICOTA;
OCHOBAHMA U
OokoBas
MTOBEPXHOCTh

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

19

20

N3o0pakeHue
KOHYca Ha
MJIOCKOCTH.
PazBépTka
koHyca. CeueHus
KOHYca
(TUTOCKOCTEIO,
napasuieIbHON
OCHOBaHHUIO, U
IJIOCKOCTBIO,
MPOXOIAILIEH
yepes3 BEpIINHY)
Cdepa u map:
LEHTp, paanyc,
JUaMeTp;
TUIOMIA b
MMOBEPXHOCTH
cepsl

https://resh.edu.ru/subject/17/

21

Bzammnuoe
PacIOOKEHUE
cdepsl 1
IUIOCKOCTH;
KacaTelbHas
IUTIOCKOCTh K

https://edu.skysmart.ru/homework/new/907




cdepe; mIomanb
chepnl

22

23

N3o0pakenune
cdepsl, mapa Ha
TUIOCKOCTH.
Ceuenus mapa

MHoOrorpaHHuk,
ONMCAHHBII
0KOJI0 cepsr,
chepa,
BIIMCAHHAS B
MHOTOTPaHHUK
WJIU B TEJO
BpallleHus

24

KomOunanus ten
BpaIlleHUs U
MHOTOTPaHHUKOB

https://resh.edu.ru/subject/17/

25

26

27

28

KonTponbHas
pabora 1o Teme
"Tena Bpamenus"

Ilonsarue 06
00BEMeE.
OcCHOBHEBIC
CBOMCTBa
00BEMOB Tell
O0BéM
WIMH/IpPA,
KOHYca

O06béM mapa u
Iomaab chepsl

https://resh.edu.ru/subject/17/

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

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

29

ITonoGHbIE TENA B
MIPOCTPAHCTBE.
CooTHOIIEHUA




30

31

MEXTY
IJIOIIAISIMU
MTOBEPXHOCTEM,
00BEéMaMu
MMOIOOHBIX TEI

Konrtponbnas
pabora 1mo Temam
"O0bemsl Ten"

IToBTOpEHME,
000011IeHE U
CHCTEeMaTU3aIUS
3HAHHH.
OCHOBHBIC
burypsl, GaxTsl,
TEOpPEMBI Kypca
TJIAaHUMETPUH

https://ege.sdamgia.ru/

32

[ToBTOpEHHE,
00o0011IeHE U
cucTeMaTu3alus
3HaHUH. 3a1a9n
MJIaHUMETPUH U
METO/IbI UX
perieHus

https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0B6
EE7DC https://ege.sdamgia.ru/

33

IToBTOpEHME,
000011eHNE U
CUCTEMAaTH3aIIH
3HaHUM.
OcHOBHBIE
burypsl, GaxTsl,
TEOpPEMBI Kypca
CTEpEeOMETPUU

https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0OB6
EE7DC https://ege.sdamgia.ru/

34

IToBTOpeHue n
000011IeH1E




OBLLIEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

34



YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* Maremaruka: anreOpa 1 Hadajga MaTEMaTUYECKOTO aHAJIN3a, TEOMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byry3zos B.®., Kanomues C.b. u
npyrue, AkunoHepHoe obiectBo «M3natenbctBo «IIpocBenienue»

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://www.yaklass.ru/

https://resh.edu.ru/

https://edu.skysmart.ru/
https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0B6
EE7DC

https://ege.sdamgia.ru/
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