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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
rOCyIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa CPEAHETo O0IIero oopa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHUN, NPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIONIMMHU OCHOBY JUJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
LEJTOCTHOCTh OONIEKYIbTYPHOTO, JIMYHOCTHOTO W IO3HABATEIIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yabTaTOB OOY4YEHHUS T€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCHUIUIMH. Pa3BuTue y oOydarommxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH PEaJbHOTO M HJIEATHHOTO, XapaKTepe OTPaKCHHS
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUH B CUCTEME HayK M POJIH MaTeMaTUYECKOTO MOJICITUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

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

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEP KICHU N
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWU 3a]ad e€CTeCTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTIX AeSITeNbHOCTH uenoBeka. OpHEHTalus 4YellOBeKa BO BPEMEHH W
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXKAIOIIEro MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENBHOCTH.  OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATIEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajabHa
3amaya (opmMupoBaHHsS y OOYyYaroONIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH M0 MHOTUM HampaBICHUSM.

Ilenp ocBoeHus mporpaMMbl yuyeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJIB30BAaHUSA CHUCTEMAaTHUYECKUX TIeOMETPUYECKUX 3HAHMU W JICUCTBUH,
crienu(PpUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOAOJIKEHUSI 00pa30BaHUs
10 CIEIUATIBHOCTSM, HE CBSA3aHHBIM C MPUKIIATHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o TeoMeTpuu Ha ©0a30BOM ypOBHE TIpeJAHA3HAUYCHA IS
OOyYaroIIMXCs CPEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenupuKoN TEOMETPHUHM ¥ HEOOXOAWUMBIC I JKH3HH B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHMU MMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETPHUIO Oosiee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHBRIMH  3aJa4aMH  OCBOEHHUSA 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 TpEACTAaBICHUS O MHOTOTPAHHUKAX W TEJIaX BpaIleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA;

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

e OBJAJCHHEC METOJAAMH PEIICHHs 3a/1ad Ha TIOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

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

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWEe yMEHHUS TPOBOJWUTH  HECIOXKHBIE JOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE WHTEJUICKTYaTbHBIX U TBOPYECKUX  CIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (opmMynupoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar Uil PELIeHHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHE B KYPC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKaHWE MHTYUTHBHBIX IPOLIECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHME O00pa3oM — B YCIOBUSX OTBICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JIOTUUECKUX YMEHUI
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMsI paboyell mporpamMmbl, pacnpeleiaeéHHbIM 10 TrojaM oO0ydeHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MpPEICTaBICHUI OOydYaloIUXCsl, pacIIupss U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE 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.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

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

B3anMmHOEe pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: NEPECEKAIOIIUECH,
napajyielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJICHHBIMU CTOPOHAMH; YIrOJd MEXJIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTh OPSIMOM M TUIOCKOCTH: MEPIEHIUKYJIIPHBIC MPSMbIE 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
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJi, JIMHEHHBIA Yroa JIBYTPpaHHOIO  yIJa.
[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 MEepHEHINKYJIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroiapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
IOJIHAS MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcra. llupamupa: n-yronpHas nupamuaa, TpaHd U
OCHOBAHME MUPAMU/IbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IbL; MPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3MaA U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
teTpadap; KkyO. IlpencraBienne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

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



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTU MPSIMOW MPHU3MBL,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGupie Tena B mpoctpaHcTBe. COOTHOMIGHWUS MEXAY TUIOMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolias M OCh; IUIONMIaJAb OOKOBOM U TOJHOU
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpamieHUss UM = MHOTOTPAaHHMKOB. 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 NTOI0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO U TPOXOSIIEE 4Yepe3 BEPIIHMHY), CEUYCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. CI0KEHUE W BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mapamienenunena. Pemenue 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay Bekropamu. CKalsIpHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKITAHCKON MO3UIIMK 00YUaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHH C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTUYECKOU IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTBIO ~ HPABCTBEHHOI'O  CO3HAHMS, OTHYECKOTO TOBEICHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00OBEKTOB, 3ajady, peLIEHN, paccyXICHUM;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEpecax 30pOBOro M 0€30MacHOro o0pas3a >KU3HH, OTBETCTBEHHOT'O OTHOIIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOMS; 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 MaTeMaTHYeCKOMYy OOpa30BaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-DPKOHOMUYECKUX IPOIIECCOB HA COCTOSIHUC MPHUPOJIHON M COIMAILHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKON HayKH Kak c(epbhl UYeIOBEYECKOW MeATEIHHOCTH, DITaloB &
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcanvnvie  no3nasamenvmvle  Oelicmsus,  0becnedusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA (0CBOeHUe
Memo008  NO3HAHUA — OKpYICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBIABJISTh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAIN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;



npemsiaraTh ~ KPUTEPUM U1 BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUN (MPSMBIE U OT MIPOTUBHOTO), BHICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

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

e  CaMOCTOSITEIBHO (POPMYTUPOBATH OOOOIIECHUSI U BBIBOJIBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI 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 MH(MOPMAIINIO, TIPEICTABIATh €€ B Pa3IUYHBIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

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

2) VuueepcanvHvie KOMMYHUKAmMUGHble  Oelicmeus, 0Oecnevusarom

copMUpOBaAHHOCMb COYUATILHBIX HABLIKOG 00YUAIOUUXCHL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU M 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 3a7]aBaTh BOIPOCHI 0 CYILECTBY O0CYKIaeMON 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
KOPPEKTHOI Gopme GpopMyIUpoBaTh pa3HOIJIACUsl, CBOU BO3PAXKEHHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 NPE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  HUCHOJB30BATh  MPEUMYLIECTBA  KOMAaHIHOM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacnpeaensaTh BUAbl padoT, JOrOBapUBATHCA, 00CY X AATh MPOLECC
U pe3yJibTat paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJbI;
OIICHMBATh Ka4ye€CTBO CBOETO BKJajJa B OOIIMM MPOIYKT MO KPUTEPUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

GopmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM  II03HABATEJILHOM peduiekcun KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTENIBHBIX MPOILIECCOB, UX PE3YJIHTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OITHOOK, BHISIBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHIMH: TOUKA, MPSMas, INIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuguimpoBaTe B3aUMHOE pacIOJIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

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

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHTBl MHOIOTPAHHUKA, TPABUJIbHBIN MHOTOI'paHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN MapaJlIesIeuIe]l, Kyo0).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE MPU3MBI, TapaliesIeUuneabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUryp: BUL
CBEpXy, COOKY, CHU3Y.

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJlad Ha BBIYMCIIEHUE PACCTOSHUI MEXIy IBYMS
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

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



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMyua) C© TpUMEHEHHEM (QOpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
IUIOIIASIMU TOBEPXHOCTEN, 00BEMaMU TOI0OHBIX MHOTOTPAHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YEPTEXKaxX U
PUCYHKaX.

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

[IppuMeHATs MpOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

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

[IpyMeEHATh MOJTYYECHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIE
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHIATHI U TEOpEM, anmnapara ajareopbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3yromire KOHMIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

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

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

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMCaHHBIA OKOJO cdepsl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WIH TeEJO
BpAIlICHUS.

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



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

BrInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

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

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

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

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

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

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIaAbIBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAroB PEIICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3a/1aHbI B IBHOU (popMe.

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

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

[IpumeHaTs mpocTedlive OPOTPaMMHBIE  CPEACTBA U JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

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

[IpuMeHATh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BATh TOCTPOEHHBIE MOJEIN C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
bubnuoreka [{OK
1 B 1
BEACHHE B CTEPCOMETPHIO 0 0 0 https://m.edsoo.ru/1c209e37
) [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 0 bubnnorexa [JOK
[TapamienbHOCTh IPSIMBIX U IIIOCKOCTEN https://m.edsoo.ru/1¢209¢37
3 [lepneHqUKyYISIPHOCTD MPSAMBIX U 12 0 0 bubmmoreka [JOK
IIJIOCKOCTEN https://m.edsoo.ru/1¢209e37
bu6mmoteka IIOK
4 10 1 0
VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU hitps://m.edsoo.ru/1c209¢37
bu6nmorexa LIOK
5 M 11 1 0
HOTOTpaHHHKH https://m.edsoo.ru/1¢209¢e37
N bubnuoreka [{OK
6 OGHEMBI MHOTOTPaHHHKOB ? ! 0 https://m.edsoo.ru/1¢209¢e37
bu6nunorexa LIOK
IT : 4 1
7 OBTOPEHHUE: CEUCHUsI, PACCTOSIHUS U YTJIbI 0 hitps://m.cdsoo.ru/1c209¢37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! Tena BpateHus 12 0 0 https://m.edsoo.ru/1¢209e37
N bubmuorexa [JOK
2 1
Oonémbt Ten > 0 https://m.edsoo.ru/1¢209¢37
bu6mmoreka [IOK
B 1 1
3 €KTOPbI U KOOPJAUHATHI B IPOCTPAHCTBE 0 0 hitps//m.cdsoo.ru/1209¢37
4 [ToBTOpeHME, 06001ICHNE, 7 | 0 bu6mmoreka [IOK
CHCTEMAaTHU3alNs 3HAHUI https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
uudgposbie
Nen/m Tema ypoka KonTpoJbHbIe
Bcero oOpa3oBaTe/ibHbIE
padoTshI
pecypchl
OCHOBHBIE TTOHSATHS CTEPEOMETPHUU: TOUKA,
npsiMasi, TI0CKOCTb, MMPOCTPAHCTBO.
bubmuorexa [JOK
1 [IpaBuna n300paxkeHUs HA PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
M300paKeHHS TNIOCKOCTEH, TapaJlJIeIbHBIX
HpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[TonsiTHe 06 aKCHOMATHUYECKOM IMOCTPOCHUH
bubmuorexa [JOK
2 CTEPEOMETPHUHU: aKCUOMBI CTEPEOMETPUU U 1
https://m.edsoo.ru/Occ5céfe
CJICJICTBHS U3 HUX
[TonsiTrie 06 akcCMOMATHYECKOM MOCTPOSHUU
bu6nuoreka [IOK
3 CTEPEOMETPHUHU: AKCUOMBI CTEPEOMETPUU U 1
https://m.eds00.ru/239c¢8cb4
CJICZICTBHS U3 HUX
[TonsaTue 06 akCMOMaTHYECKOM MOCTPOCHUH
4 CTEPEOMETPHUHU: AKCUOMBI CTEPEOMETPUU U 1 bubmorexa HOK
) https://m.eds00.ru/65¢6b106
CJIEJICTBHS U3 HUX
[TonsiTe 06 aKCHOMATHYECKOM MOCTPOCHUH
but6mmoreka [IOK
5 CTEPEOMETPHUHU: aKCUOMBI CTEPEOMETPUHU U 1
https://m.edsoo.ru/258fc245
CJIEJICTBHS U3 HUX
B3anMHOE pacniosiokeHUe NpsIMbIX B
bu6nuoreka [IOK
6 MIPOCTPAHCTBE: MEepeceKaronuecs, 1
https://m.edsoo.ru/2d8a9¢99
napajuieIbHbIC U CKPEIIUBAIONITUECS TTPSIMBbIE
7 [TapannenpHble MPMBIE B TPOCTPAHCTBE 1 bubmmoreka [JOK



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/2d8a9c99

https://m.edsoo.ru/db685¢e73

8 [TapannenbHOCTh TPEX MPSAMBIX bubmorexa [IOK
https://m.edsoo.ru/a63959ed
9 [TapanienbHOCTh MPSIMOM U TIIIOCKOCTH bubmorexa HOK
https://m.edsoo.ru/1a2520f6
10 CkpenuBarouyecs npsiMble B IPOCTPAHCTBE bubmmorexa LHOK
https://m.edsoo.ru/ee1d19b9
11 CkpenuBarouyecs npsiMble B IPOCTPAHCTBE bubmmorexa LHOK
https://m.edsoo.ru/b30dff38
12 VYrBl ¢ COHANPABICHHBIMUA CTOPOHAMH brbmmorexa LTOK
https://m.eds00.ru/9f4071b9
13 Yrois Mexay NpsIMBIMHU B IIPOCTPAHCTBE brbmmorexa LTOK
https://m.edsoo.ru/fe733862
14 VYron Mexay nNpsIMbIMU B IPOCTPAHCTBE brbmmorexa LTOK
https://m.edso00.ru/2935a9a0
15 [TapamienbHOCT NIIOCKOCTEN: bubnmnorexka HOK
MapajuieNIbHbIE INIOCKOCTH https://m.edsoo.ru/2e18f255
16 CBoiicTBa mapayyIeIbHBIX TIIOCKOCTEH bubmorexa HOK
https://m.edsoo.ru/e504d656
17 CBolicTBa napasuieabHbIX INIOCKOCTEN bubmmorexa LOK
https://m.edsoo.ru/93ad36b3
18 Hauanpubie cBeienns o kyoe u mupamuse, bubmmorexa [JOK
UX Pa3BEPTKU U MOJIEIIH. https://m.edsoo.ru/3d8ffd32
[Ipocreiimme MpoCTpaHCTBEHHBIC (DUTYPHI
19 H(f MJIOCKOCTH: IT)eTpit)aglp, KyO, b bubmorexa [TOK
https://m.edsoo.ru/4a28dc02
napajuieaenunes
20 ITocTpoenne ceuenuit bubmmorexa LOK

https://m.edsoo.ru/1d434d0f



https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f

bu6nuoreka [IOK

21 I1 €HUE CeYCHUH
OCTPOCHHE CeacHuH https://m.edsoo.ru/ec26fe5d
Kontpoinbnas padora mo teme "[Ipsmbie u
22 IUIOCKOCTH B IPOCTPAHCTBE bubmorexa LIOK
pocIp ' o https://m.edsoo.ru/9a0a9e56
[TapaienbHOCTh NPSIMBIX U IUIOCKOCTEN
[lepnieHAMKYASAPHOCTD MPAMOUN U
23 HJI(I))CKOCTI/I'}II'IC pHeH UK ?1;1 HbIC MPSAMbIC B bubmorexa [IOK
 TICPHEHAMYIAP P https://m.edsoo.ru/b19f6a5d
MIPOCTPAHCTBE
24 [Ipsimble napasuienbHble U bubnuoreka [JOK
HNEPIEHINKYIAPHBIE K INIOCKOCTU https://m.edsoo.ru/0ac11¢c95
75 [IpsimMble mapanienbHbie U bubnmnoreka [HOK
NEPHEHIUKYIAPHBIE K INIOCKOCTU https://m.edso0o.ru/ba545966
26 [Ipu3Hak neprneHauKyISIPHOCTH IPSMOU U bubnuotexa [HOK
IJIOCKOCTHU https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHANKYISPHOCTH TIPIMOUN 1 bubnmnoreka [JOK
IJIOCKOCTH https://m.edsoo0.ru/79165d15
)3 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIAPHOU bubnmnorexka HOK
ILUIOCKOCTH https://m.eds00.ru/635¢5087
79 Teopema o psIMOM IEPIIEHANKYIISIPHON bubnmnorexka HOK
IJIOCKOCTHU https://m.edsoo.ru/bd37458
30 Teopema o npsMoit epreHANKYIIPHON bubmmoreka [JOK
TUIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHquKyIsip U HAKJIOHHBIE: PACCTOSIHUE
31 oT I;oqlcn Oyl'IJ'II())CKOCTI/I aCCTofI)HI/Ie oT bubmorexa [TOK
N 8 P https://m.edsoo.ru/33¢c477d3
IpsIMOH 10 TIJIOCKOCTH
[TepnenauKyIsip ¥ HAKJIIOHHBIE: PACCTOSTHHAE
P oD P but6mmoreka [IOK
32 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT

IPSIMOM 10 IIJIOCKOCTH

https://m.edsoo.ru/66fefadd



https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd

[lepnienquKymsip U HAKJIOHHBIE: PACCTOSIHUE

bu6nuoreka [IOK

33 oT TO‘iIfI/I JI0 TUIOCKOCTH, PacCTOSTHUE OT hitps://m.cdsoo.rw/ash7b8e3
PsIMOM 10 IIJIOCKOCTH
[lepneniuKynsip ¥ HAKJIOHHBIE: PACCTOSHUE
34 oT IT)orncn ﬂoynnrc))cxocm, paCCTOSII)HI/Ie oT buomorexa LIOK
N https://m.edsoo.ru/dbee22bc
IPSIMOM 70 TJIOCKOCTH
35 VYTIbl B IPOCTPAHCTBE: YIOJl MEXKY MPSAMOI bubnmnoreka HOK
U IIJIOCKOCTBIO https://m.edso0o.ru/6b61b2b4
16 JIByrpaHHbIN yroJi, TMHEHHBIN yroi bubnnorexka HOK
JBYTPAHHOIO yrjia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj bubnnorexka HOK
JBYIPaHHOIO yria https://m.edsoo.ru/c7c777ed
13 [lepneHAMKyISIPHOCTD MJIOCKOCTEM: MPU3HAK bubnuoreka [JOK
MEPIECHINKYIISIPHOCTH ABYX MIIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 IlepneH AUKYIAPHOCTD MJIOCKOCTEN: IIPU3HAK bubnmnorexka HOK
NEPHEHANKYJIAPHOCTH ABYX IJIOCKOCTEN https://m.edsoo.ru/ed9e2ag8e
40 IlepnieHAUKYISAPHOCTD MIIOCKOCTEN: MPU3HAK bubmuotexa [JOK
MEPIECHANKYJISIPHOCTH ABYX MIIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema o0 TpEX nmepneHaUKYIsApax bubmrorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX nmepneHAUKYIApax bubnrotexa LHOK
https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nepneHaAuKyIsIpax bubmmoreia LIOK
https://m.edsoo.ru/9246736
KonTponbhas paboTa no remam
44 "IlepneHIUKYIAPHOCTD NMPSAMBIX U bubmmoreka [JOK

Al

miockocTe" u "Yribel MeXy NPSAMBIMU U
IIOCKOCTSAMUA"

https://m.edsoo.ru/5b971ef3



https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3

Ilonsarue MHOI'OrpaHHHUKa, OCHOBHBIC
OJIEMCHTEI MHOI'OI'paHHHUKA, BBIITYKJIBIE U

bu6nuoreka [IOK

45 HEBBIITYKJIBIE MHOTOTPAaHHUKU; Pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOT'OIPAaHHHUKA
[Ipusma: n-yronpHast mpu3mMa; rpaHu 1
46 OCHOBaHUS MIPU3MBI; TIpsiMasi U HAKJIOHHAs bubnmoreka [JOK
MIPU3MBI; OOKOBAs U TIOJIHAS [IOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI
47 [Tapamnenenurnen, TpsIMOYTOIbHBIN bubnmnoreka HOK
napasulesIenuIle]l U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Iupamuaa: n-yroiapHas nupaMujia, TpaHu U
43 OCHOBaHUE MUPaMUJIbl; OOKOBAs U MOJHAS bubnmnoreka [JOK
IIOBEPXHOCTH IIUPaMUb]; IpaBUIIbHAA U https://m.edsoo.ru/fblcd0a5
yCeu€HHas nupaMuia
[IpaBunIBHBIE MHOTOTPAHHUKU: TIOHSTHE
MPaBUIILHOTO MHOTOIPAHHUKA; TPaBUJIbHAS
49 MpU3Ma U MpaBUJIbHASA MUPAMU/JIA; bubmmorexa [TOK
https://m.eds00.ru/074c8865
MpaBUJIbHAS TPEYTOJIbHAS TUPAMUIA U
IPAaBWIbHBIN TeTpasip; KyO
[IpencraBnenue 0 mpaBUIbHBIX
50 MHOTOIPaHHUKAX: OKTa’Ap, AOJEKadIp U bubmmorexa LOK
https://m.edsoo.ru/a0fddSbf
HUKOCa3P.
CummeTpusi B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENIbHO TOYKH, MPSMOMH, TIIOCKOCTH.
51 DJIEMEHThl CAMMETPHUH B TUpamMuiax, Bubmmorexa [IOK
https://m.edsoo.ru/b9e777d9
napajuiejaenuneaax, npaBuiIbHbIX
MHOTOTPaHHHUKAX
5) BrrunciieHue 31eMEHTOB MHOTOTPAaHHHUKOB: bubnuorexa [JOK

pEOpa, AuaroHanu, yrisl

https://m.edsoo.ru/6¢cdbecef



https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
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[Tnomans OOKOBOI MOBEPXHOCTH U TOJTHOM
HIOBEPXHOCTH MPSIMOM MTPU3MBI, TIOIIA/Ib

bu6nuoreka [IOK

53
OCHOBaHUH, TeopeMa 0 OOKOBOK https://m.edsoo.ru/37d84157
MOBEPXHOCTHU MPSIMON TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 [IOBEPXHOCTHU IIPABUJILHOM NMUpPaMU/IbI, bubmmoreka [IOK
TeopemMa O IIOMAIu OOKOBOM MOBEPXHOCTH https://m.edsoo.ru/5603e30b
yCeu€HHOM MUpaMUIbI
55 KonTtponpsHas pabora o Teme bubnuoreka [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95£f5c04
bubmuorexa [JOK
n "
36 ousTHe 00 00bEMe https://m.eds00.ru/7ad0020b
N bu6mmoreka [IOK
37 OOBEM nupamu el https://m.edsoo0.ru/235171b3
. bubmuotexa [JOK
58 06
DOM TTHPaMHART https://m.edsoo.ru/f47dfefd
bubmmoteka [IOK
5 N
? OOBEM mupamu et https://m.eds00.ru/79¢10312
bu6mmoreka [IOK
60 &
OObEM mHpami b https://m.edsoo.ru/2faadc3f
N bubmuorexa [JOK
61 06
DEM TIPHSMEL https://m.eds00.ru/79853608
N bubmmorexa [JOK
62 06
DEM TIPHIMBL https://m.edsoo.ru/1€053890
N bubmmorexa [JOK
63 06
DEM TIPHIMBL https://m.edsoo.ru/482d3f51
64 KonTponbhas padota no reme "OObEMBI bubmmoreka [IOK

MHOTOTPaHHHUKOB"

https://m.edsoo.ru/28a6573¢



https://m.edsoo.ru/37d84157
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https://m.edsoo.ru/f47dfefd
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[ToBTOpenue, 0600IIEHNE CUCTEMAaTH3ALUS

65 sgHanuii. [locTpoenue ceueHuii B 1 Bubmrorexa ITOK
’ p https://m.edsoo.ru/098bedad
MHOTOI'PAaHHHUKE
[ToBTOpEeHUE, 0600IICHNE CHCTEeMATH3AIIHS
3HaHUU. BBIYKCIIEHHE PACCTOSIHUM: MEXKIY
66 B TOUYKAMHU, OT TOYKHA 0 IIPAMOIL, OT 1 Bubmuorexa IOK
ABYMA ’ A0 TP ’ https://m.edsoo.ru/f7792ba9
TOYKH JI0 IFIOCKOCTH, MEXKTY
CKPEITUBAIOIIMMHUCS TPSIMBIMH
bubnnoreka IIOK
67 J5¢ 0 1
TOTOBAT KORTPOIRHAA pabOTa https://m.eds00.ru/b9146bc0
[ToBTOpEeHUE, 0600IICHNE CUCTEMATH3AIIHS
3HaHUU. BBIYKCIIEHNE YTIIOB: MEXKIY
68 CKPEIIUBAOIIUMUCS IPIMBIMH, MEX 1 bubmiorexa LIOK
p Hl“ H p ’ y https://m.edso00.ru/56765¢8b
NPSIMOM U TIIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YTJI0B MEXAY MIIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
uudposbie
Ne n/m Tema ypoka KonTposbHbie
Bcero oOpa3oBaTeJibHbIE
padoThI
pecypcbl

| Cdepa u map: eHTp, paanyc, uameTp; 1 bubnmnoreka HOK
IIJIOIA/b TTIOBEPXHOCTH ChEphI https://m.edsoo.ru/0341bc2b
BsanmMHuoe pacrionoxxenue chepsl u

bubnunoreka LIOK
2 TJIOCKOCTH; KacaTelbHas INIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
chepe; iomaab chepsl

3 N3o6paxkenue cepsl, mapa Ha | bubnuoreka [IOK
mockocT. CedeHus mapa https://m.edsoo.ru/be 15712
unuuapuyeckas TOBEPXHOCTb,

4 oOpa3zyromue MUINHIPHIECKOM | bubanorexa [JOK
ITOBEPXHOCTHU, OCh LIWJIMHIPUIECKON https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTH

WJIMHJIP: OCHOBaHUS U OOKOBas
5 lI'_[IOBe XHI:)CTB o0pa3ymolas 1 ochb; 1 bubmmorexa [IOK
p ’ }3 o . ’ https://m.edsoo.ru/188f6216
ionaib 60KOBOW U MOJIHON MOBEPXHOCTH
N300paxkeHne NUINHAPA HA TIIOCKOCTH.

6 Pa3Béprka nununapa. CeueHus: QUIMHIPA ) bubmuoreka [JOK
(TIIOCKOCTHI0, MapalIeIbHON MIN https://m.edsoo.ru/016e25eb
MEPIEeHIUKYIIPHON OCH IIUIUHPA)

Konunueckas moBepxHOCThL, 00pa3yroIue
7 KOHUYECKOU HOBCpXHOCTI/I ocf 1/1}1::) IMHA 1 Bubmmorexa [IOK
. p ’ p https://m.edsoo.ru/c94ba09b
KOHHMYECKOU MOBEPXHOCTH
8 Konyc: ocHOBaHuUE 1 BEpIIMHA, 1 bubnuoteka [JOK



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b

o0pa3yromias u OCh; MIOMAaAb OOKOBOW U
IOJIHOM MOBEPXHOCTH

https://m.edsoo.ru/897dd3b2

VYceu€HHbII KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAaHHS M OOKOBas bubmorexa HOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
N3o0pakeHne KoHyca Ha MIIOCKOCTH.
Pa3BépTka konyca. CeueHus KoHyca
10 (TUIOCKOCTBI0, MapauIeIbHON OCHOBAHHUIO bubmmorexa [IOK
- 11ap g ’ https://m.edsoo.ru/0bdelbe8
Y TJIOCKOCTBIO, TPOXOSIIEH Yepe3
BEPILUHY)

1 KomOunanwms ten BpamieHus u bubnnorexa [JOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OITMCaHHBIA OKOJIO

12 cdepsl; cdepa, BcaHHAs B bubmorexa [IOK

P pa, https://m.edso0.ru/0b136158
MHOTOTPaHHUK WU B TEJIO BPALICHUS

13 [TonsiTue 06 06BEMe. OCHOBHBIEC CBOMCTBA bubmmoteka IIOK
00BEMOB TENT https://m.edsoo.ru/26a03fb7

bu6nmorexa LIOK

14 O0né a, KOHyca

PEM IHITHHADA, KOHY https://m.eds00.ru/5513d87b
N bubmuoreka [JOK
15 O06bEM mapa omaab ce
PEM 11apa H ILIOMAAE Chep! https://m.edsoo.ru/d189bde2
[TogoOHEbIE TEeNa B MPOCTPAHCTBE.
16 CooTHOMICHUS MEXKAY IIIOIIAAIMU bubmorexa HOK
. %,Iy s https://m.edsoo.ru/810cfleb
MMOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX TEI

17 KonTponbnas pabora no temam "Tena bubmuorexa [IOK
BpamieHus" u "O0bemMbI Ten" https://m.edsoo.ru/4a33a8ab

bu6nunorexa LIOK

18 BexTop Ha MJI0CKOCTH U B IPOCTPAHCTBE

https://m.edsoo.ru/5caefclb



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b

bubnunoreka LIOK

19 Ciio)eHne 1 BBIYMTaHUE BEKTOPOB
P https://m.edso0.ru/234089
20 YMHOXXEHUE BEKTOpa Ha YUCIIO bubmorexa HOK
P https://m.edsoo.ru/dee379¢eb
Pasnoxxenue BekTopa 1o Tpém
21 HEKOMILJIaHApHBIM BekTopaM. [IpaBuiio bubmorexa HOK
P pam. ’p https://m.edsoo.ru/a28fd74e
napajuiefienuneaa
Pemenune 3ama4, CBSI3aHHBIX C
22 MPUMEHEHUEM TTIPaBUJI JEHCTBUH C bubmorexa [IOK
P P s https://m.eds00.ru/5a827900
BEKTOpaMH
3 KoopaunaTHO-BEKTOPHBIN METO ITPU Bu6moteka [IOK
pEUICHNH TEOMETPUYECKHUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronbHas cucteMa KOOpAUHAT B
24 I pOCT Z.I;ICTBG Koopaunatsr BiKTO a bubmmorexa [IOK
poctp . ' P pa. https://m.edso00.ru/48db7058
[Ipocreitmume 3agaun B KOOpAMHATaX
)5 VYron mexay Bektopamu. CkansipHOe bubmuoreka [JOK
IIPOU3BENECHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brrunciienue yrioB Mexay MpsSMbIMA U bubmuoreka [IOK
TJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
7 Kontponbnas padota o Teme "BekTopsl u bubnnorexa [JOK
KOOPJMHATHI B MPOCTpaHCTBE" https://m.edsoo.ru/77¢22fc5
IToBTOpenue, 0000IIEHNE U
)3 cucreMaTtu3aius 3HaHui. OCHOBHbIE bubnmnoreka [JOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780basd
TJIAHUMETPUHU
IToBTOpenue, 0600IIIEHNE U
P . bubnuotexa [JOK
29 cucreMaTtu3anus 3HaHui. OCHOBHbIE

¢burypsl, ¢pakThl, TEOPEMBI Kypca

https://m.edso0.ru/078cd184



https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184

IIaHUMETPUHN

[ToBTOpEeHME, 0000IIEHNE U

30 cHCTEeMaTH3alus 3HaHui. 3agaun 1 bubnmorexa LHOK
. e https://m.edsoo.ru/7491efe0
TUTAHAMETPUHU F METOJIBI UX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE U
31 cUcTeMaTH3anus 3HaHUH. 3a1aun 1 bubnmorexa LHOK
t e https://m.edsoo.ru/4dffdad7
IJIAHUMETPUHU ¥ METOJIbI KX PEIICHHS
[ToBTOpEeHME, 0000IIEHNE U
1 cucrtemaTusaius 3HaHuii. OCHOBHBIE 1 bubnuorexa [IOK
¢burypsl, pakThl, TCOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUHU
bubnunoreka LIOK
33 n 3] 1
TOTOBAd KOHTPOTIbHAA paboTa https://m.edsoo.ru/ec24dfc2
34 IToBTOpenue, 06001IEHNE U | bu6mmoteka [IOK
cucTeMaTHu3als 3HaHuH https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremarnka: ajaredpa u Hadajga MaTeMaTHYECKOTO aHaJIn3a, TEOMETPHSL.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., byry3os B.®., Kanomues C.b. u ap.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

DDV Pabouas nporpamma 1 METOWYECKHE TTOCOOMS (Ha caliTe prosv.ru)

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

®denepanabHbIi HEHTP UH(OPMAIIMOHHO-00pa3oBaTeNbHbIX pecypcoB (PLIOP)
http://eor.edu.ru

Enunas xomnekius nudpoBeIX 00pa3zoBaTelbHBIX pecypcoB http://school-
collection.edu.ru

Enunoe okHo goctymna k 06pa3oBaTenbHbIM pecypcam http://window.edu.ru
Karanor yueOHbIX n31anuii, 000pyI0BaHUS U AIEKTPOHHBIX 00pa30BaTEIbHBIX
pecypcoB aJist oouiero oopazoBanus http://ndce.edu.ru

[xonbHbI opTan http://www.portalschool.ru

Marepuansl o Mmarematuke B EquHoit Kosutekinu mn@poBbIX 00pa3oBaTeIbHBIX

pecypco http://schoolcollection.edu.ru/collection/matematika



www.uchi.ru
www.yaklass.ru
www.resh.ru
www.edsoo.ru

www.sdamgia.ru






