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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMma ydeOHOTO Kypca «I'eomerpus» 6a30BOro ypoBHS AJIs
obyuaromumxcst 10 —12 kmaccoB (BeuepHssl IIKOJa) pa3paboTaHa Ha OCHOBE
denepaqbHOTO TOCYAApCTBEHHOTO 00pa30BaTEIbHOrO CTaHAApTa CPEAHETrO
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIBSIBISEMBIX K MAaTeMaTHYCCKOMY OOPa30BaHHIO, W TPATUIMA POCCUHCKOTO
oOpazoBanms. Peanmm3zaiiusi mporpaMMbl 0OECIIEUMBACT OBIAJCHHUE KITFOUEBBIMU
KOMIIETCHIIUSIMHA, COCTABIIAIOIIMMH OCHOBY IS CAMOPA3BUTHs M HEMPEPHIBHOTO
00pa30BaHMusl, EJTOCTHOCTh OOIIEKYIbTYPHOTO, JUMYHOCTHOTO M TO3HABATEIHLHOTO
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T'€OMETPHH B HAIMPABICHWU JIHUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOrO0 W HACaTbHOTO, XapaKTepe OTpaKeHUs
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHUS, HEOOXOAMMBIX [IJs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

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

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

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



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

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

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIIMXCs CPEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crneuuukoid TreoMeTpUU U HEOOXOJUMBbIC ISl KU3HU B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHMU MMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETPHUIO Oosiee
r1y0OKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMX 3ajad. lIpuopuTeTHbIMM 3aJadyaMd  OCBOCHHS  Kypca
«["eomerpum» Ha 6a30BOM ypoBHE B 10—12 kimaccax sBISIOTCS:

e (opmMupoBaHue mNpeACTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y M3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIET0 MUPA;

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

e OBJIAJICHHE METOJIaMU PEIICHUsS 3aJad Ha MOCTPOCHUSI Ha U300paKEHUSIX
POCTPAHCTBEHHBIX (PUTYD;

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

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMupoBaHUE€ YMEHHUS TMPOBOJUTH  HECJIOXKHBIE  JOKa3aTeIbHbIE
paccyXJeHus B XOJE PEIICHMUs] CTEPEOMETPHUECKHX 3ajlady M 3ajad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE WHTEJUICKTYaTbHBIX u TBOPUYECKHUX CIOCOOHOCTEMH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



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

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTHUBHOTO MMO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOJY OOy4YEHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHBIE cojepx)aTenbHble JIUHUKM Kypca «['eometpum» B 10-12 kmaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CPEIHEr0 O0IIero 00Opa3oBaHMS.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATEIbHO U MOCTYIATEIbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Uwucno gacoB B cootrBeTcTBUU ¢ yueOHBIM mianoM ['KB(C)OVY «YKII mpu OKY



«KIT Ne3 YOCUH Poccun no bpsiackoit o0nactu» g u3yuenus: «['eometpum»
(6a30BbIlt ypoBeHb) — 102: B 10 knacce — 34 gaca (1 gac B Hegento), B 11 knacce —
34 yaca (1 gaca B Hegeno), B 12 kinacce — 34 gaca (1 yac B Hez1elo).



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUH U CIICCTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuIeNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSMOW M IUIOCKOCTH. YTJBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[lepneHAMKYJISIPHOCTD NPSIMOM U IIJIOCKOCTH: MEPIEHAUKYIISIPHBIC IIPSMBIEC B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSIMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKyIIIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TJIOCKOCTEH: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IIoCKocTer. TeopeMa o TpEX MEepIEeHINKYIApax.

12 KJIACC

MHoOrorpaHHuKHu

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronapHas
npu3Ma; TpaHU U OCHOBAHUS MPHU3MBIL;, MpsMas U HAKJIOHHAs MpPU3MbL; OOKOBast U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuleJienunes, U ero cporcra. l[lupamumpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MHUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTI'OTPAHHMKU: MOHATUE NPABUIBHOIO MHOTOIDAHHHUKA; MPABUJIbHASA NPU3MA U
NpaBWJIbHAs MHMPAaMHUA; NPABUJIbHAs TPEYroJibHas MNHUpPaMUAA W TPaBUIIbHBIN
teTpa’dap; KyO. IlpencraBieHne o MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
nozeka’ip u ukocasap. CeueHust Mpu3Mbl U TUPAMHUJIBIL.



CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  DJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.

Brruncienne 9SJ€MEHTOB MHOTOTPAHHUKOB: péOpa, AWaroHaid, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH M IIOJHOM TOBEPXHOCTH TMPSIMOU TMPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TIPABWIHBHOW MHUPaAMUJIBI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiapl. [lonstue o0 o0véMe. OO0BEM
MUPAMUJIBI, TPU3MBI.

[TonoOnuple Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAAIMU
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

12 KJIACC

Tena Bpamenust

HunuHaapuyeckas MTOBEPXHOCTB, oOpasyroiue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKON TMOBEpPXHOCTU. [[MnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIONIaJAb OOKOBOM M TOJHOM
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM mmoBepxHocTU. KoHyC: ocHOBaHue U BepIinHa, oOpasyromas
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpa3yroIniue U BbICOTa; OCHOBAaHMS U OOKOBasi MIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETP; IJIOMIAAb MOBEPXHOCTU C(hEpHI.
B3auMHoe pacrnionoxenue chepsl U TUIOCKOCTH; KacaTellbHas IJIOCKOCTh K cdepe;
TI01IA b ChEpHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTKa MUIMHAPA U KOHYCA.

KomOunanuu Ten BpalieHuss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoJIO cdephl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAaIlCHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
NPSIMOYTOJILHOTO Tapajuiesnienunena u ciueacteus u3 He€. OO0bEM MWIMHAPA,
KoHyca. O0BEM 11apa u mIomaab chephl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApPa (MapaJUIeIbHO W MEPHEHIUKYJISIPHO OCH), CEUYCHUs
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TIPOXOJSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
napa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE



BekTop Ha miockocTy U B mpocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha yucio. Pa3znoxkeHue BekTopa 1no TpéM HEKOMILIAaHAPHBIM
BekTopaMm. [lpaBuno mapaenenunena. Pemenwe 3amay, CBS3aHHBIX — C
NpUMEHEHUEM TpaBWwil JAeUCTBUM ¢ BekTopaMu. llpsimoyronpHas cucrtema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKaJaspHOE NPOU3BEICHHE BEKTOPOB.
Briuncnienne yrioB MExy MPSMBIMH U TIOCKOCTAMHU. KoOpAnHATHO-BEKTOPHBIM
METO/1 TP PEIICHUH T€OMETPUUYECKUX 3a]1aY.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHUS MPOrpaMMbl y4yeOHOro TmpeaMmeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUM,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSALIEMY POCCUMCKOW MAaTE€MAaTUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUEM JIyXOBHBIX LIEHHOCTEU POCCHUICKOTO Hapoaa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYeCKOe BOCIIUTAHUE:

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

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHUPOBAHHOCTBIO YMEHHSI TPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHAX CHIOPTUBHO-030POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ NPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

c(OPMUPOBAHHOCTHIO SKOJOTHYECKOH KYJIbTYpHI, TMOHUMAHUEM BIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
CpeIbl, OCO3HaHWEM TJIO0AJIBHOTO  XapakTepa SKOJOTHYECKHX IMpoOlJeMm;
OpUCHTAaIMel Ha MPUMEHCHHE MaTeMaTHUECKUX 3HAHWM i1 PEIIeHUS 3a7ad B
o0NacTh OKpyKawIield cpeapl, IUIAHHPOBAHUS IMOCTYINKOB ¥ OIICHKH UX
BO3MO>KHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYSCKON KyJbTYypOW KaK CpEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINPEJMETHBIE PE3YJIbTATDI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbI Y4eOHOTO IpeaMeTra
«MareMaTuKa XapaKTePU3YIOTCS OBJIAZICHUEM YHHBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2YIMUBHbIMU OeUCBUIMU.

1)  Vuueepcanrvnvie — noznasamenvmwvle  Oeticmeus, — 0Oecneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NpoYeccos obydarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYHCaArowe2o  Mupa;  npumeHeHue  J102U4ecKux,
uccie008amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue AecTBUS:

e BBIABJIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC MIPU3HAKA MAaTEMaTHICCKUX
OOBCKTOB, IOHATHH, OTHOIICHHA MEXAY HOHATHAMH; (OPMYIUPOBATH
ONpE/CICHUS  TOHATHH; YCTaHABJIMBATh  CYIICCTBCHHBIH  TpH3HAK
KJaccu(ukanmy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
TIPOBOJIMMOT'O aHAJTN3a;

e BOCIPHHHUMATh, (OPMYJIUPOBATH U  MPeoOpPa3OBbIBATh  CYKICHUA:
YTBEPAUTCIIbHBIC W OTPUIATCIIBHBIC, CIMHUYHBIC, YacTHbIE M OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaTEMaTHYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M W
NPOTUBOpEYMs B (akTaxX, IaHHBIX, HAOJIOMCHUSX W YTBEPKICHHSX;
npeajgaraTh ~ KPUTEPUU  JJI  BBISIBJICHHS ~ 3aKOHOMEPHOCTEH M
IIPOTUBOPEUHNIL;



JienaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTWKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUU;
IIPOBOAUTH CaMOCTOATEIEHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPXKACHUN (IIpsIMBbIE U OT IPOTHUBHOTO), BHICTPAUBATh apTyMEHTALIHIO,
IPUBOJUTH NPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKIEHUS U BBIBOJBL;

BBIOMpATh Croco0 pemeHus y4yeOHOW 3aiauyd (CpaBHUBATH HECKOJIBKO
BApUAaHTOB peEUICHMs], BbIOMpaTh HaubOoyee MNOAXOASAIUNA C YUYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbLCcKHe J1eCTBUA:

MCIT0JIb30BaTh BOMNPOCHI KAK HCCIIEIOBATENbCKANA MHCTPYMEHT IO3HAHMS;
dbopMynupoBaTh BOIPOCH], (UKCUPYIOLIUE MTPOTUBOpEUHE, MpolIeMy,
yCTaHaBIMBaTh  HCKOMOE€ M  JlaHHOe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOATENIBHO CIUTaHUPOBAHHBIH HKCIIEPUMEHT,
UCCIIEOBAHME TII0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBENEHHOIO HAOMIONEHUS, UCCIIEJOBAHMs, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUII;

IPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHUE IMPOIECCA, a TAKKE BbIIBUIATH
IPEIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSIX.

Pabora c nunpopmanueii:

2)

BBISIBJIATH J1ePUIMTHI UHPOpPMALUU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BONIPOC U AJIA PELICHUS 3a]1a4H;
BbIOMpaTh  MHGOpPMALMI0O U3  MCTOYHHKOB  DPA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;
CTPYKTYPHUPOBATh UH(POpPMALKIO, MPEACTABIATh €€ B pa3IMYHbIX (popmax,
WUTIOCTPUPOBATH TpadUueCcKH;
OLICHMBATh HaAEKHOCTD uHbopMauu 1o CaMOCTOSTEIIBHO
c(OpMYIIMPOBAHHBIM KPUTEPHUSIM.

Vuueepcanvnvie KomMMmynuxkamuenwvle Oelicmeus, — 0Oecneuusarom

C¢0pMMpO6‘ClHHOCWlb COL;UCZ]ZbelX HABBIKO6B 06yqa}0mux0}z.
OO01menue:

BOCIIPUHUMATh W (QOPMYJIHpPOBATH CYXKJIEHHUS B COOTBETCTBUU C
YCIIOBUSIMHU | TIEJISIMH OOIIEHMUSI; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOO
TOYKY 3PEHHUSI B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS 10
X0y pelIeHUd 3a/1aud, KOMMEHTHUPOBATh MOJYYEHHBIN PE3YJIbTAT;



B X0/ 0OCY>KJEHH 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npo6JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UI€U, HAIICJICHHbIE HAa TIOMCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JUayora, OOHapy»uBaTh pa3iMyue U CXOJICTBO MO3UIIUHU; B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS,;
NPEACTAaBIATh  pPE3yJbTaThbl  PEIICHHs  3aJadd,  SKCIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa;  CAMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1ay PE3EHTAIMU U OCOOCHHOCTEH ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCHOJB30BaTh  MPEUMYINECTBA  KOMaHIHOM |
WHJMBUAYAJILHOW paOOThI MPU PEIICHUH YUYE€OHBIX 3a/1a4; IPUHUMATh LETb
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yJsbTat paboThl; 00001aTh MHEHUS HECKOJIBKHX JIHOJICH;
y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE€ MITYPMb» W WHBIC); BBINOJHATH CBOIO YacTh pabOThI U
KOOPAUHUPOBATh CBOM JIEUCTBUA C JPYTUMHU UICHAMH KOMAaHJbI;
OIICHMBATh Ka4ye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cMbLCI0BbIX YCMAHOBOK U HCUBHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusamnus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHUsI 3a]1a4H, BEIOUPATh CIIOCO0 peleHUs
C Y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YUETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIAJE€Th HABBIKAMU [O3HABAaTEIbHON pediaekcun Kak OCO3HAHMS
COBEPLIAEMBIX JIEUCTBUM U MBICIUTENIBHBIX MPOLECCOB, UX PE3YyJILTATOB;
BJa/J€Th CHOCOOAMM  CaMOINPOBEPKH, CAMOKOHTpOJII Ipolecca H
pe3yJibTara peleHnsl MaTEMATHYECKOM 3a/1a4H;

NPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHKHYTh MNpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIIBHOCTH HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;
OLICHWBAaTh COOTBETCTBHE pe3yJbTaTa LEId U YCIOBUSAM, OOBACHATH
MIPUYUHBI TOCTHKEHHUS WIM HENOCTHKEHHUS PE3YJbTAaTOB AECATEIbHOCTH,
HAXOJUTh OIIHUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUU WM CIHEACTBUS U3 HUX IPU PELICHUU
r€OMETPUYECKUX 3a/1a4.

OrnepupoBaTh NOHATUSMHU: MAPAIUIENBHOCTh U NEPHEHAUKYIIPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccudummpoBaTe B3aUMHOE pAaCIONIOKEHHE NPSAMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh TMOHATUSMH: ABYTPAHHBIA YIoOJI, TPaHU JBYIPAHHOTO YTJIa,
pedpo ABYTrpaHHOTO yrja; JUHEHHBIM Yrojl ABYTPAHHOIO yTIila; rpaaycHas Mepa
JIBYIPaHHOTO yTJIA.

OnepupoBaTh TMOHATUSMU: MHOTOTPAHHUK, BBINYKJIBIA W HEBBITYKJIBIN
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOIrPaHHUKA, IPABUIbHBIA MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJbl MHOTOIPAHHUKOB (MHpamMuaa; NpU3Ma,
NPSIMOYTOJIBHBIN NapaJiiesIenuIe]l, Kyo0).

KnaccuduumpoBarb ~ MHOTOIpaHHUKHM,  BBIOMpass ~ OCHOBaHMS IS
Kiaccuukanuy  (BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHbBIC
MHOTOTPAaHHUKU; MPSMbIE U HAKJIOHHBIE MPU3MBbI, TapaJUICTICIIUTICIbI ).

OnepupoBath MNOHATUAMHU: CEKYIas INIOCKOCTh, CEYEHHE MHOIOTPaHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUSI CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

11 KJIACC

Crpouth ceuyeHUsT MHOTOIPAaHHHKOB METOJOM  CIIE€JOB, BBIIIOJIHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHHUBY.

PemaTe 3a1aun Ha HAXOXKIEHUE TEOMETPUUYECKUX BEJIMYUH MO 00pa3liam Ui
QIrOpUTMaM, MPUMEHSSI W3BECTHbIE AHAJTUTUYECKUE METOAbl MPU PEIICHUU
CTAHJAPTHBIX MAaTEMAaTUYECKUX 3a/1a4 HA BBIYMCICHUE PACCTOSHUNA MEXAY JIBYMs
TOYKaMH, OT TOYKH JO MNOpPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMUMH M0 00pasiiaM uiu
aIrOpuTMaM, NPUMEHSAS W3BECTHHIC AHAIUTHUYECKAE METOAbl MPH PEIICHUU
CTAaHJAPTHBIX ~MATEMAaTHYECKUX 337Jady Ha BBIYUCICHUE YIVIOB  MEXKIY
CKpPCIIMBAIOIIMUMUCS TMPAMBIMH, MEXKIYy TMPSAMOM U  IUIOCKOCTBIO, MEXKAY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Beruncnarh 00bEMBI M TUIOIIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamMuga) ¢ TOpuMeHeHueM (OpMYyJl; BBIUMCISATH COOTHOIICHHUS MEXKIY
IUIOHIA/IIMU MTOBEPXHOCTEH, 00bEMAMHU MOI00HBIX MHOTOTPAaHHUKOB.



OnepupoBaTh MNOHATUSIMH: CUMMETpPUS B NPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH;, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensaTs reomeTpuueckue (HaKTbl IS PEUICHHS CTePEOMETPUUECKUX
3a/1a4, IPEANOJIaralnX HECKOJIBKO IAar0B PELICHUs, €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

[IpumeHATh mpoCTEWIINE MPOrpaMMHBIE  CPEACTBA MW IEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpyBOINUTH NpHUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEM B MPUPOAE H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMEHATh MOJY4YEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh PEaJbHBIC
CUTyallud W IPUMEHATb HU3YYCHHBIC IIOHATUA B IIPOLECCE IIOMCKA PELICHUS
MaTEMaTUYeCKH CPOPMYIHPOBAHHON NpPOOJIEMBbl, MOJAEIUPOBATH pPEAIbHbBIE
CUTyalluH Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOECHHBIE MOJEIN C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
[IPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOXKICHUEM T'€OMETPUUECKUX BEINYUH.

12 KJIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHJpPHUUYECKas IOBEPXHOCTb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IOBEPXHOCTH,
oOpa3ymolre KOHUYeCKON OBEPXHOCTH, KOHYC; CepruyecKas HOBEPXHOCTb.

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

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLECHUS.

KnaccudummpoBats B3auMHOE pacosiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Bbrancnsate  00BbEMBI M IUIOMIANM  TOBEPXHOCTEM TeN  BpallleHUs,
reOMETPUUYECKUX TEJI C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAaHHUK, BIHMCAHHBIH B cdepy u
ONMCAaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

Bb4ucasTe COOTHOUICHHUS] MEXIY IUIOIAIASIMU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.

N300paxaTh u3ydaemble (PUTYypbl OT PYKH U C HPUMEHEHHEM IMPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BEINONTHATE (BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUEHHUsI TEJI BpaLCHUSI.



W3Bnekatb, HWHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, MPEACTaBICHHYIO Ha YepTekax u
pPHUCYHKaX.

OmnepupoBaTh MOHITUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JOEHCTBUS  CHOXKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBICHITH, KAKUMHU CBOWCTBAMU OHH 00JIaIat0T.

[TpuMeHsTh paBUIIO MapalieIenuIea.

OmnepupoBaTh MOHATUSAMU: JE€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJZlyJIb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, Yrojl MEXAy
BEKTOPAMH, CKAJIIPHOE ITPOU3BEIECHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxoants cyMMy BEKTOPOB M MPOU3BEJCHUE BEKTOPA HA YUCIO, YTOI MEXKIY
BEKTOpPAMH, CKAJSIPHOE IMPOU3BENEHUE, PACKIAIbIBATh BEKTOP IO JIBYM
HEKOJJIMHEAPHBIM BEKTOpaM.

3amaBath IUIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTe TeomeTpudeckue (HaKThl I PEUICHHs CTePEOMETPUUIECCKUX
3a]a4, MPEANOIaralonuX HECKOIBKO MIAaroB PEIICHHs], €CIIA YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemarp mpocreiinime reoMeTpuyecKkrde 3ajaud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemmarp 3amaunm Ha J0Ka3aTENbCTBO MAaTEMAaTHYECKHMX OTHOIICHUH U
HaXO0XJIEHUE F€OMETPUUECKUX BEIMUYMH 0 00pa3laM WiIH alropuT™MaMm, NPUMEHsS
U3BECTHbIE METO/IbI PU PELICHUH CTaHIAPTHBIX MAaTEMaTUYECKUX 3a/1a4.

[IpumeHaTs mOpocTEHIINE IPOTPAMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TIPH PEIICHUU CTEPEOMETPUIECKHX 3a/1ad.

[TpuBoaUTE TpUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpOAE U
KU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[TpyuMeHsTh MOJIydeHHbIE 3HAHUS Ha TMPAKTUKE: aHAJIU3UPOBATh peajbHbIE
CUTyalldd W TIPUMEHATh H3y4YCHHBIC TIOHATHS B TMPOILECCE TOUCKA PEIICHHUS
MaTeMaTH4eCKd CHOPMYIHPOBAHHONW TMPOOJIEMBbI, MOJETUPOBATH peajbHbIC
CUTyalldd Ha S3bIKE TEOMETPUH, HWCCIEAOBaTh IOCTPOCHHBIE MOJETH C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeopeM, anmapaTa aareOpsbl; pemarhb
NPAKTHUECKHE 3a]1a4M, CBA3aHHbIC C HAXOXKJCHHUEM I€OMETPUUECKHUX BEIHUYUH.

dopma NpoMe:KYTOUHOM aTTecTAllMN — KOHTPOJIbHAs padoTa.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecrBoyacos
Ne HanmeHnoBaHuMepa3aeyioB U JJieKTpOHHbIE (HU(POBbIE)
n/n TEMIIPOrPaMMBbI Bceero KoHTpoabHbIepa6oTel  00pa3oBaTebHbIEPeCypPChI
1 Brenenue B ctepeoMeTpuio 10 1 http://school-collection.edu.ru/
IT .
2 PAMBIC I TLTOCKOCTH B HpOCTpaHCTBe“ 12 1 http://school-collection.edu.ru/
[TapannenbHOCTBIPSIMBIX U MJIOCKOCTEN
3 [lepneHIUKYISIPHOCTBHIPSAMBIX U IUIOCKOCTEN 12 1 http://school-collection.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3
11 KJIACC
Konn4yecrBoyacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
HaumeHnoBaHuepa3aejoB 1 TEMIIPOrPaMMbl KonrpoJibHbiep
n/n Bcero o0pa3oBaTe/bHbBIEPECYPCHI
a0doThI
1 Vsl Mexay NPSMBIMU U IJIOCKOCTSIMHU 10 1 http://school-collection.edu.ru/
2 MHororpanHuKu 11 1 http://school-collection.edu.ru/
3 OOBEMBIMHOTOTPAaHHUKOB 9 1 http://school-collection.edu.ru/
4 IToBTOpeHUE: ceueHus1, pacCTOSHUS U YTIIbI 4 http://school-collection.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

TEMATHYECKOE IINTAHUPOBAHHUE

12 KJIACC
KosanuecTBouacos DJIeKTPOHHbIE

Ne HaumeHoBaHuepas3aejioB U (bpoBbie)

n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorsl  [IpakTnyecknepadoTbl P
o0pa3oBaTe/ibHbIEPECYPCHI
bu6mmoreka [IOK

! Tenappaueris 12 https://m.edso00.ru/1c209e37
. bubmuoreka [JOK
2 OoneMBITEn > . https://m.edso00.ru/1c209e37
3 Bektopsl 1 KOOpAUHATEHL B 10 1 bubnuorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 0600IIEHNE, 7 1 bubnuoreka [JOK
cucTeMaTu3alusI3HaHui https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0
[TPOIT'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoanuyecrBouacos
Temaypoxka Jdaranzyuenus
n/n Bceero KonTpoabHbiepadoThI
1 [TonaTne 06 akCHOMAaTUYECKOM ITOCTPOSHUH CTEPEOMETPHUU: 1
aKCHOMBI CTEPEOMETPUU U CIAEACTBUS U3 HUX
5 ITonaTHe 06 aKCHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPHUU: 1
aKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX
3 [TonsiTHe 06 aKCMOMaTUYECKOM IIOCTPOEHUHU CTEPEOMETPHUU: 1
aKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX
4 [TonsiTHE 06 aKCMOMAaTUYECKOM IIOCTPOEHUHU CTEPEOMETPHUU: 1
aKCHOMBI CTEPEOMETPUU U CIAEACTBUS U3 HUX
OCHOBHBIE NIOHATHUS CTEPEOMETPUU: TOUKA, NPsAMas, INIOCKOCTbD,
5 npoctpaHcTBo. [IpaBuia n300paxkeHus: Ha pUCYHKaX: U300paKEHUS 1
IUIOCKOCTEH, MapasiesIbHBIX MPSAMBIX (OTPE3KOB), CEpeIUHbBI
OTpe3Ka
6 ITonsTHS: MEepecekaronecs MIOCKOCTH, IEPECEKAIOINECS TIPAMast 1
U TUIOCKOCTb
7 3HaKOMCTBO C MHOTOI'PaHHUKAMHU, U300pakeHNEe MHOTOTPaHHUKOB 1
Ha PUCYHKaX, Ha MPOEKIIMOHHBIX YepTexax
3 HauanbHble cBefieHUs 0 KyOe U UpaMuie, uX pa3BEPTKU U MOJIEIH. 1
CeuyeHUsIMHOTOTPAaHHUKOB
9 B3aumHoe pacronoxeHue NpsmMbIX B IPOCTPAHCTBE: 1
IIepeCeKaroIINecs, apauIeIbHbIE U CKPEILIMBAIOIINECS TIPSIMbIE
[TapamensHOCTh NPSMBIX U IJIIOCKOCTEW B IPOCTPAHCTBE:
10 MapajuieIbHbIe MPSAMBIE B IPOCTPAHCTBE; MApaUIEIIBHOCTD TPEX 1

MIPSMBIX




[TapamienbHOCTh IPSMBIX U IJIOCKOCTEW B IIPOCTPAHCTBE:!

11 napajJiesibHble IPsSMble B IPOCTPAHCTBE; MapaJlIeIbHOCTh TPEX 1
HPSIMBIX
Konrponsnas padora no teme : «IlapannenbHOCTh IPSIMBIX U

12 IIJIOCKOCTEN B IpocTpaHcTBe: [lapamiensHOCTh IpsAMO U 1
IIJIOCKOCTU»

13 VYTI1Bl ¢ COHANPaBICHHBIMUCTOPOHAMHU 1

14 Yroa Mexay npsSMbIMU B IPOCTPAHCTBE 1

15 [TapannensHOCTBIIIOCKOCTEH: MapasuIebHBICIIIIOCKOCTH 1

16 CaoiicTBanapaienbHBIXIITIOCKOCTEHN 1

17 [Ipocreiimme npocTpaHCTBEHHBIE PUTYPHI Ha IUIOCKOCTU: TETPAdIP, 1
KyO, napasuiesenumnes

18 [TocTpoenueceueHuii 1

19 KonTponbnas padota no teme "lIpsimMble 1 MII0CKOCTU B 1
npoctpanctie. [lapamienbHOCTRIIPSAMBIX U IIIOCKOCTEH"

20 [lepneHIMKYIAPHOCTD MPSMON U IUNIOCKOCTH: NIEPIIEHIUKYIISIPHBIE 1
MpsIMbIE€ B IPOCTPAHCTBE

21 [IpsiMble mapanienbHble U MepHeHIUKYIISIPHbIE K TUIOCKOCTH

22 [Ipu3Hak neprneHuKyJIIpHOCTH MPSIMON U TNIOCKOCTH

23 TeopeMa 0 npsIMOM NEPIIEHAUKYIAPHON IIIIOCKOCTH

24 [lepnieHIuKyIsip ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU 0 1
IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM A0 TNIOCKOCTH

o5 [lepnieHIUKYISIp ¥ HAKJIIOHHBIE: PACCTOSHUE OT TOYKHU 10 1
IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM A0 TNIOCKOCTH

26 [lepnieHIUKYISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU 10 1
IJIOCKOCTH, PaCCTOSIHUE OT IPSIMOM A0 TUNIOCKOCTH

27 JIByTpaHHBIN yTroJl, JMHENHBIN Yrojl IBYTPaHHOTO yIia 1




o8 JIByrpaHHBIN yTroJl, JMHENHBIN Yrojl ABYTPaHHOIO yIia 1
29 [lepnieHIuKyNsIp ¥ HAKJIIOHHBIE: PACCTOSHUE OT TOYKHU 0 1
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM J0 TUIOCKOCTH
30 VYTIIbI B IPOCTPAHCTBE: YTOJ MEXKIY MPSIMOU U TUIOCKOCTHEO 1
31 KontponbHas padota mo teMam "llepneHANKYISIPHOCTD MPSMBIX U 1
mrockocTeil" u "Y bl MeXAy NPSAMBIMU U IIJIOCKOCTSIMU"
32 [ToBTOpEeHME, 0600IIEHNE CHCTEeMAaTHU3AINS 3SHAHHA.
33 HroroBasikoHTpobHasipaboTa
34 [ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AINS 3HAHHM.
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 )
11KJIACC
No KoanuyecTBOouacon
Temaypoxa JaTransyyeHus
n/n Bcero KonTpoabHbIepadoThI
1 JIByrpaHHBIN YTroJl, JMHEHHBIN Yrojl ABYTPaHHOIO yIjia

[lepneHMKyISAPHOCTD MJIOCKOCTEN: IPU3HAK

2 MEPIEHIUKYIISIPHOCTH ABYX MJIOCKOCTEMN

3 [lepneHMKyISAPHOCTD MIJIOCKOCTEMN: IPU3HAK
MEPIEHIUKYISIPHOCTH ABYX IJIOCKOCTEMN

4 IlepneHIUKYIAPHOCTD IJIOCKOCTEMN: IPU3HAK
MEPIEHIUKYIISIPHOCTU ABYX IJIOCKOCTEN

5 [lepneHMKyISPHOCTD MJIOCKOCTEMN: TPU3HAK

MEePIEHANKYISIPHOCTH JBYX MIIOCKOCTEN




IlepneHUKYISAPHOCTD IJIOCKOCTEM: IPU3HAK
NIEPIECHIUKYIIIPHOCTH JBYX IUIOCKOCTEH

TeopeMa 0 TpEXIEpIEeHAUKYIIPaAx

Teopema o TpéxneprneHAUKYIIpaAx

KonrtponsHast padora o Temam "[leprieHANKYIIPHOCT
IPSMBIX U 1J10cKocTel" U "YTIIbl MEXIY NPSAMBIMU U
IUIOCKOCTSIMU"

10

11

12

[lonsiTHE MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHTHI
MHOTI'OrpaHHUKa, BBIITYKJIBIC 1 HCBBIITYKJIBIC MHOT'OI'PaHHUKH
pa3BEPTKAa MHOTOIPAaHHUKA

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE JIEMEHTHI
MHOTOTPaHHHKA, BBITYKJIbIE M HEBBITYKJIbIE MHOTOTPaHHUKH;
pa3BEépPTKa MHOTOTPaHHHKA

[Ipu3ma: N-yronpHas npu3Ma; rpaHd U OCHOBAHHUSI IPU3MBI;
npsiMasi ¥ HaKJIOHHAs PU3MbI; OOKOBas U MOJIHAs TIOBEPXHOCTh
IIPU3MBI

13

14

15

16

[Tapannenenunen, NpAMOYTroJIbHBIN NapaICICUIE] U €r0
CBOICTBA

IInpamupa: N-yroapHas NUpaMua, TpaHU U OCHOBAHUE
UpaMu/ibl; OOKOBas U MOJIHAs MOBEPXHOCTh MUPAMU/IBI;
IIpaBUJIbHASA U YCEUEHHAS TUPAMUAA

IIpaBuIbHBIE MHOTOTPAHHUKU: TIOHATHE NPABUIBHOTO
MHOTOI'paHHMKa; TpaBUIbHAs! IPU3Ma U MPaBUIIbHASL
MUpPaMUIa; IpaBUiIbHAS TPEYroibHAs MUpaMUIa U
MpaBWIbHBIN TeTpadip; KyO

Hpe,Z[CTaBJ'ICHI/IC O IMPpaBUJIBHBIX MHOTI'OI'paHHUKAX: OKTa3p,
AOJCKa’Ap U UKOCAdP.

17

CumMMeTpHsi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIHHO




TOYKH, TIPSMOM, TIIOCKOCTH. DJIEMEHTHICUMMETPHUH B
nUpaMuiax, napajieiaenumneiax,
MPABWIbHBIXMHOT OTPAHHUKAX

Brruucnenue 351eMeHTOB MHOTOTPaHHUKOB: pEéOpa, TuaroHasiu,

18 1
YTIIBI
[Tnomaae 60KOBOI MOBEPXHOCTH M IMOJTHOM MOBEPXHOCTH
19 MPSIMOM TIPU3MBI, TUIOIIA/Ib OCHOBAaHUM, TeOpeMa 0 OOKOBOM 1
MMOBEPXHOCTH TIPSIMOU TIPU3MBI
[Tnomaas 60K0BOM MOBEPXHOCTH M MMOBEPXHOCTH MPABUIBHOMN
20 MMUPaMU/IbI, TEOpPEMa O TIOMAIH OOKOBOM IMMOBEPXHOCTH 1
yCeuEHHOW MUpaMHIbI
21 KonTponbnas padora no teme "MHororpanHHuku" 1
22 [TonsTreo600nEMe 1
23 OOBpEMmupamMuIbI 1
24 OOBEéMITUPaMUTBI 1
25 OO6BEéMIIUpamMuIbI 1
26 O6bEéMIUpamMu bl 1
27 OO6BEMIPU3MBI 1
28 OO0BEMIPU3MEI 1
29 OO6BEMIPU3MBI 1
30 KonrtponsHas padora o reme "OO0bEMBI MHOTOTpaHHHKOB" 1
31 IToBTOpenue, 0000IIeHNE CUCTEMAaTU3aIUs 3HAHUH. 1
[TocTpoeHue ceueHuii B MHOTOTPAaHHHUKE
[ToBTOpeHmEe, 0000IIEHNE CUCTEMATH3AITNS 3HAHHM.
39 Brruncnenue pacCcTOSHUN: MEXAY IBYMSI TOUKaMH, OT TOUKH 1

A0 HpHMOﬁ, OT TOYKHU 0 INIOCKOCTHU, MCIKIY
CKpCHIMBAOIHUMUCSA ITPAMBIMU




33 HroroBaskoHTpoIbHASIpAOOTA 1
[ToBTOpeHue, 0000IICHNE CHCTEMATH3AIHSI 3HAHU.
34 Beruncienue yrioB: MEXAy CKPELIMBAIOIIUMHUCS IPSIMbIMH, 1
MEXIy NPSMOM U IJIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJIOB
MEXy TUIOCKOCTAMHU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



HOYPOYHOE IINTAHUPOBAHHUE
12 KUIIACC

Ne i/

Temaypoka

Hunuaapuyeckasi MOBEPXHOCTb, 00pa3yroIIne HUIMHIPUUECKON

KoanuyecrBouacos

Bcero

KonTpoabHbIepadoThI

Jdaranzyuenus

L MOBEPXHOCTH, OCh IIMIIMHIPUYECKOI MTOBEPXHOCTH

) Hunmuaap: ocHOBaHUs M OOKOBasi TOBEPXHOCTh, 0Opas3yromas u
0Cb; IJIOLIAab OOKOBOW U MOJHOW MOBEPXHOCTU
N3o0paxenne NUIMHAPA HA TUIOCKOCTH. Pa3BépTka numuHapa.

3 Ceuenus nunuHapa (MIOCKOCTHIO, MapalljIeIbHON U
NEPIEeHIUKYJIIPHON OCH LIMJIMHAPA)

4 Cdepa u map: HeHTp, paAnyc, TUaMETP; IIIOMIA/Ib TOBEPXHOCTH
chepnl

5 B3aumnoe pacnionoxenue chepsl U INIOCKOCTH; KacaTeabHas
MJIOCKOCTH K cdepe; Tiomaab chepsl

6 N300paxkenue cdepsl, mapa Ha mockocTH. CeyeHusapa

7 Konnueckast moBepXHOCTh, 00pa3yrolne KOHUIeCKOM
MIOBEPXHOCTH, OCh U BEPIINHA KOHUYECKOI MTOBEPXHOCTH

3 Konyc: ocHOoBaHMe U BepiinHa, 00pa3yromas U OCh; IUIOLIalb
OOKOBOH U MOJTHON OBEPXHOCTH

9 Yceu€HHBIN KOHYC: 00pa3yrolire U BbICOTa; OCHOBAHUS U
OOKOBast MOBEPXHOCTh
N306paxeHne koHyca Ha IIocKocTH. Pa3BépTka KoHyca.

10 Ceuenust KoHyca (TUIOCKOCTHIO, TTApaJIJICIbBHOW OCHOBAHUIO, U
IUIOCKOCTBIO, MPOXO/IAIIEH Yepe3 BEPIINHY)

11 Komb6unanust ten BpaieHus 1 MHOTOTpaHHUKOB




MHororpaHHHK, OIMCAaHHBIN 0K0JIO chepsl; cdepa, BIUCAHHAS B

12 MHOTI'OI'PaHHMK MJIM B TEJIO BpAILEHUS

13 [Tonsarue 06 06bEMe. OCHOBHBIE CBOWCTBA 0OBEMOB TeI

14 OO0BEMIIUIMHIPA, KOHYCA

15 O0BéM 1mapa U mIoImaas chepol

16 [TonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXKIY
IUIOINAASIMU TOBEPXHOCTEH, 00BEMaMu MOAOOHBIX TEI

17 KonTtponbsHast padora no temam "Tena Bpamienns” u "OO0beMbl
Ten"

18 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE

19 CrnoxeHue ¥ BBIYUTaHUEBEKTOPOB

20 YMHOXEHUEBEKTOPAHAYHUCIIO

21 Paznoxxenue BekTopa 1o TpéM HEKOMITJIAaHAPHBIM BEKTOPaM.
[TpaBunonapannenenunena

99 Pemenne 3ama4, CBA3aHHBIX ¢ IPUMEHEHUEM ITPaBUJI IEUCTBUH C
BEKTOpaMH

93 KoopanHaTHO-BEKTOPHBIM METO MPH PELLICHUH T€OMETPUUYECKIX
3ama4

24 [TpsaMoyronbHas cucTema KOOpJUHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. [Ipocreiimue 3a1aun B KoopaAnHATax

25 VYron mexay Bekropamu. CKalsipHOE TPOU3BEAECHNE BEKTOPOB

26 Boruucnenue yrioB Mexty NpsIMbIMH U TUIOCKOCTSIMU

97 KonTponbhas pabota no teme "BekTopbl 1 KOOpIUHATHI B
npoctpaHcTsae”

08 [ToBTOpenue, 0000IIEeHNE U cUcTeMaTH3alMs 3HaHUul. OCHOBHBIE
burypsl, paxkTel, TEOPEMBbI Kypca MIIaHUMETPUU

29 [ToBTOpenue, 0000IIEeHNE U cUcTeMaTH3alMs 3HaHUul. OCHOBHBIE




¢burypsl, ¢paxThl, TEOpEMBbI Kypca IJIaHUMETPUN

[ToBTOpEHME, 0000IICHUE M CUCTEMAaTH3allisl 3HAaHUN. 3a/1auun

30 TUTAHUMETPUH U METOJIbI UX PEIICHHUS 1

31 [ToBTOpEHME, 0000IIEHUE U CUCTEMaTH3allisl 3HAaHUW. 3a/1auun 1
TUTAHUMETPUH U METOJIbI UX PELICHHUS

39 [ToBTOpenue, 0000IIEeHNE U cucTeMaTH3aKs 3HaHUu. OCHOBHBIE 1
burypsl, GpaxTsl, TEOPEMBI Kypca CTEpEOMETPUU

33 HroroBaskoHTpopHasspadboTa 1

34 [ToBTOpEeHUE, 0000IICHNE U CHCTEMAaTU3alNs 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

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

npyrue, AkunoHeproe oo6mectBo «M3natensctBo «IIpocsemenuey

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

NHTEPHET
Conep:xanue Anpec

Xpanunuie eauHor kouteknuu nuposeix | hitp://school-collection.edu.ru
00pa3oBaTebHBIX pecypcoB, rae
IPEJICTaBICH NIMPOKUI BBHIOOP JEKTPOHHBIX
nocoOuit
OdenepanbHas  cuctemMa wuHbopMmarmoHHo- | http://wmolow.edu.ru
00pa3oBaTeIbHBIX pecypcoB

(uHOpMAaIMOHHBIN opTaN)

XpaHunuIe WHTEPAaKTHBHBIX JIEKTpOHHBIX | hitp://fcior.edu.ru
00pa30BaTeNbHbIX PECYPCOB

Marepuainel sl u3ydeHus u npenogasanus | http://www.numbernut.com/
MaTeMaTUKd B  IOKoNe. TeMaTHyecKuid
COOpHUK:  4YHWCia, JpoOu,  CJIOXKEHHE,
BBIYMTaHKE U Tp. TeopeTndeckuii MaTepua,
3aJ1a4M, UTPbI, TECTHI

Komnekuust kHur, BUaeo-iekuuii, moxdopka | http://www.math.ru
3aHUMATEIFHBIX MaTeMaTHYeCKUX (PaKTOB.
Wudopmarnms o0 onmMnuanax, HaydHbBIX
IIIKOJIaX IO MaTeMaThke. Meanareka

Cetpb TBOpueckux yuutenend. Meroauueckue | hitp://www.int.ru
nocoous JUISt YUUTES; yueOHO-
METOANYECKHE nocoous; CJIOBapH;
CIOPAaBOYHHMKHU;  MOHOTpaQuu;  y4eOHUKU;




paboume TeTpaau; CTAaThU NEPUOAMYECKON
neyaru

«Yuutens.py». [lenarorunyeckue
MacTepcKue, WNuTepHer-o0pa3oBanHme.
Huctannmonnoe  oOpa3oBanue. Karamor
pecypcoB «B momolb y4uTenro»

http://teacher.ru
http://teacher.fio.ru

KpaTtkass ucropusi mMaTeMaTUKH: C JIPEBHUX
BpeMeH 10 3noxu Bospoxaenus. I[loprperst
u 6norpaduu. COOBITHS M OTKPBITHS

http://sbiryukova.narod.ru

[IpaBuiIbHBIE MHOTOTPAHHHUKH: JTFOOOTBITHBIC
dakThl, ucTOpHs, IpHUMEHeHue. Teopema
Olinepa. IlnaroHoBBl U ApXHMMEIOBBI Teja.
buorpadpuyeckue cepenuss o Ilnatone,
Apxumene, EBkiune w JIpyrux y4eHBIX,
HUMEIOLTNX OTHOILIEHUE K TeMe.
MHororpaHHHKH B HCKYCCTBE u
apXUTEKType. 3aHUMAaTeIbHBbIE CBEACHUSA O
HEKOTOPBIX JHUHHSAX JIMHUU: OmpeeneHus,
JOOOTIBITHBIC (haKThI, MIPUMEPBI
ucrnoip30Banus.  [wmmepboma,  mapabona,
JJUTMIIC, CUHYCOWJA, CHHUpajb, IUKIOUIA,
KapInonsa

http://www.tmn.fio.ru/works/

IloaroroBka K 3K3aMeHaM

https://math-ege.sdamgia.ru
http://alexlarin.net
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