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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nporpaMMbl 00eclieYuBaeT OBJIAICHUE KIFOYEBBIMU KOMIETEHIUIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
[EJIOCTHOCTh OOLIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO 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 siBisieTcs 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 XOJI€ pEIICHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH M OMPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 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 TPO(PECCHOHAIBHO BAKHBIX KA4YECTB, MOITOMY aKTyajlbHa
3amaya (opmMupoBaHHsS y OOYyYaroONIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIICCTBEHHOTO 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
OOyYaroIMXCcs CPEAHEHN IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHUM
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, OHU MMEIOT BO3MOXKHOCTh M3YyYHTh T'€OMETPHUIO Oojiee
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 MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA;

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

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

e (opMupoBaHMe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSATHSAMH 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 (dopmupoBaHuE (YHKIIMOHATIEHOM I'PaMOTHOCTH, pENeBaHTHOMN
FEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyalUsiX ¥ IpPHU U3YyYEHUU IPYIMX Y4E€OHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTEH, (OpMyIMpOBaTh HX Ha A3BIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, MTHTEPIIPETUPOBATh U OLIEHNUBATH ITOJIYyYEHHBIE PE3YJIbTaThI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPAaMMBl SIBJISIETCSI BKJIIOYEHHE B KypC
CTEPEOMETPUM B HaAdaJle €ro H3y4deHWs 3a]ad, peEIIacMbIX Ha YPOBHE
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 OOYy4EeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHME NPOCTPAHCTBEHHBIX IPEACTABICHUMN 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 «['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€OMETPUYECKUX NpPEICTaBICHUM OOydaroluXcs, paciuupss 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.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

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

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

[leprieHIUKYISIPHOCTh NPSIMOM U TJIOCKOCTH: MEPIECHIUKYJISIPHBIE MPSMbBIC 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  yroJl, JIMHEHHBIA Yroa JBYIPaHHOTO  yria.
[lepneHAMKyIIIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IIoCKOoCcTer. TeopeMa 0 TPEX MEepHEHINKYJIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroiapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAHME MUPAMHU/JIbI; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; TPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs NHPaAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

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



Bbruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, IOUaroHaiu, YrJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuibl. Ilonstue 006 00bEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KIIACC

Tesia Bpalmenus

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

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

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnionoxxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I011aab Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

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

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

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

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

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

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



KOOpAMHAT B TmpoctpancTBe. KoopauHatel Bektopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTol Mexay BekTopamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaTbl OCBOEHMSI MpOrpaMMbl y4eOHOro HpeaMera
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

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

Ilarpuornyeckoe BOCIIUTAHKE:

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

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHHWEM JIMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyAYyLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

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

Pu3nyecKoe BOCIIUTAHHUE:

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

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

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ TMPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HAa TMPOTSKEHUU BCEHU JKW3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPHI, IMOHUMAHUEM BIUSHUS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE TPUPOJTHON W COIMAIILHOMN
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTAaIMel Ha MPUMEHCHHE MaTeMaTHUECKUX 3HAHWM i1 PEIIeHUS 3a7ad B
o0NacTh OKpyXKalIleld cpeapl, IUIAHUPOBAHHWS IMOCTYIKOB H OICHKH UX
BO3MOJKHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPE/IbI.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

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

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeaMeTHbIe Pe3yJbTaThl OCBOCHUS MPOTPAMMbI Y4EOHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

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

ba3oBble 1ornueckue AecTBu:

e BBIABJIATH U XapaKTEPH30BATh CYIISCTBEHHBIC IPU3HAKU MATEMAaTHISCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

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

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



npeasiaraTh ~ KPUTEPUM IS BBIABICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYMH;

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

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHOcOoO pelieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

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

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

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

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

Pabora ¢ unpopmaunmeii:

e BBIABISTH ACPUIUTH UHGOPMAIINH, JTaHHBIX, HEOOXOIUMBIX /I OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

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

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IMYHbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

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

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



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

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyAIbHON pabOThI MPU PEIICHUH YUEOHBIX 3a/1a4; TPHHUMATH I1E]Th
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensiTh BUABI padOT, JOTOBAPUBATHCA, 00CYKIATh MPOIIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (popmax paboThl (00CYXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJIHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH WICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

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

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM  II03HABATEJILHOM peduiekcun KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMH  CaMOIIPOBEPKH, CAMOKOHTPOJS IIporecca H
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

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



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

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

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

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

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

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

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

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

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

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

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIICHUE PACCTOSIHUM MEXIY IBYMsI
TOYKAMHM, OT TOYKH JO TMpsAMOH, OT TOYKH JO TUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

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



Bbrancnsate 00bEMBI U IUIOIIAIU MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMyua) € TNpUMEHEHHEM (OpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
IUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMuU MOTOOHBIX MHOTOTPAaHHUKOB.

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

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

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

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

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

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HW3YYEHHBIE TOHATHA B IPOLECCE IOHUCKA PEMICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXO0KICHUEM T€OMETPUUECKNUX BEJINYMH.

11 KIIACC

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

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

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

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

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

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



N300paxkath u3ydaembie (PUTYpsl OT PYKH W C NPUMEHEHHEM IIPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

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

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

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

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

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

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

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

3agaBaTh MIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

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

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

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

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

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

[IpuMeHATh MOJTYYEHHBIE 3HAHUS HA TMPAKTUKE: aHAJU3UPOBAaTh pPEabHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHATHI M T€OpeM, amnmapara aareOphl; pemarhb
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)

KoHTpoJbHbIe
o0pa3oBaTe/bHbIE Pecypchl
padoThI

n/n NpOrpamMmbl Bcero

I'opoxckoii mopran
1 BBenenue B ctepeoMeTputo 10 JTUCTAaHIIMOHHOTO OOYyUEHHUS
https://do2.rcokoit.ru

I'opoxckoii mopran

HpHMHe H IINIOCKOCTH B ITPOCTPAHCTBC.

2 . 12 1 JMCTAHIIMOHHOTO O0YYCHUS
[TapannenbHOCTh NPSAMBIX M IIIOCKOCTEN .
https://do2.rcokoit.ru
IN'oponackoit mopran
[eprieHAUKYIAPHOCTH MPSMBIX U
3 . 12 1 JMCTAHIIMOHHOTO 00y4YeHus
TUTOCKOCTEH _
https://do2.rcokoit.ru
I'opoxckoii mopran
4 VYTaBI MEXAY TPSIMBIMU M TITIOCKOCTSMHA 10 JMCTAaHIIMOHHOTO O0Y4YeHUs
https://do2.rcokoit.ru
I'opoxckoii mopran
5 MHororpanHuku 11 1 JUCTAaHIIMOHHOTO 00Yy4eHHUs

https://do2.rcokoit.ru
I'opoxckoii mopran
6 OO0BEMBI MHOTOTPaHHUKOB 9 1 JTUCTAHIIMOHHOTO O0Y4eHUS
https://do2.rcokoit.ru
I'opoxckoii moprain
7 [ToBTOpEHME: CEUCHMSI, PACCTOSTHUS U YTIIBI 4 1 JTUCTAHIIMOHHOTO O0Y4eHUS
https://do2.rcokoit.ru

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 5
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11 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Tena BpameHus

KoanuecTBo 4acoB

Bcero

12

KonTpoJbHbIE
padoTshI

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undpoBbie)
oOpa3oBaTe/ibHbIE

pecypchl

I'opoxackoii mopran
JTUCTAHIIMOHHOTO

oOyueHus
https://do2.rcokoit.ru

O0BEMBI TENT

BeKTOpH " KOOPAWHATHI B TIPOCTPAHCTBC

10

I'opoxckoii moprain
JUCTAHIITMOHHOI'O
oOyueHus
https://do2.rcokoit.ru
I'opoxckoii moprain
JIMCTaHLIMOHHOTO
oOyueHus
https://do2.rcokoit.ru

[ToBTOpenue, 06001IEHNE,
CHCTEMaTH3aINsI 3HAaHUH

I'opoxckoii moprain
JUCTAaHIITMOHHOI'O
oOyueHus
https://do2.rcokoit.ru

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

34
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HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoJbHbIe
n/n Bceero U3YYCHUS oOpa3oBaTe/ibHbIE
padoTshI
pecypcsbl
I'oponackoit mopran
OCHOBHBIE TIOHITHSI CTEPEOMETPHUU: TOUKA,
JTUCTAaHIIMOHHOTO
npsimasi, IJI0CKOCTh, IpocTpaHcTBO. [IpaBuia
1 1300pakeHNs Ha PUCYHKAX: H300paKeHHUs 1 0byerns
. yHKAR: https://do2.rcokoit.ru
IJIOCKOCTEH, MapaljieIbHbIX MPSIMBIX .
> 18P P https://uchi.ru/ Yun
(OTpe3KOB), CepeIMHBI OTPE3Ka
Homa
I'oponackoit mopran
JUCTAaHIIMOHHOTO
) [TonsTHs: MepeceKkarouecs MIOCKOCTH, 1 oOy4deHus
MEePECEKAIOINECH MPAMas U INIOCKOCTh https://do2.rcokoit.ru
https://uchi.ru/ Yun
Joma
I'opoackoit mopran
JTUCTAaHIIMOHHOTO
3 [TonsTHs: nepecekaronuecs MIOCKOCTH, 1 oOy4deHus
IEpPECEKAOIINECS TIPAMAast U TIOCKOCTh https://do2.rcokoit.ru
https://uchi.ru/ Yun
Homa
I'opoackoii moprain
3HAaKOMCTBO C MHOTOI'PaHHHMKAaMHU,
JUCTAaHIIMOHHOTO
4 n300pakeHre MHOTOIPaHHUKOB Ha 1
WCYHKaXx, Ha MPOEKIIMOHHBIX YepTekKax 00yseHus
puCyHKax, P P https://do2.rcokoit.ru



https://do2.rcokoit.ru/
https://uchi.ru/
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https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/

https://uchi.ru/ Yuu
Homa

HavansHbie cBeieHUS 0 KyOe U TUpaMu/Ie,
UX pa3BEPTKU U Mozenu. CeueHust
MHOT'OTPaHHUKOB

HavanpHble cBeieHUs 0 KyOe U nupamu/e,
uX pa3BEépTku U Mojenu. CeueHus
MHOI'OTPaHHUKOB

I'opoackoii mopran
JUCTAaHIIMOHHOTI'O
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuu
Homa

IN'oponackoit mopran
JIMCTAHIIMOHHOT'O
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuun
Jloma

[TousiTHE 00 aKCHOMATHYECKOM IIOCTPOCHUU
CTCPCOMCTPHUU: AKCUOMBI CTCPCOMECTPUU U
CICOCTBUA N3 HUX

I'opoackoit mopran
JUCTAHITMOHHOI'O
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuu
Joma

[TonsTre 06 akCMOMaTUYECKOM TOCTPOEHUU
CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX

[TousiTHE 00 aKCHOMATHYECKOM IOCTPOCHUU
CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPUU U
CICACTBUA N3 HUX

I'opoackoii mopran
JAUCTAaHIITMOHHOTI'O
o0y4eHus
https://do2.rcokoit.ru

https://uchi.ru/ Yun
Homa

I'opoackoii moprain
JUCTAaHIIMOHHOTO
oOydeHus



https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/

https://do2.rcokoit.ru

https://uchi.ru/ Yuu
Homa

IN'oponackoit mopran

JTUCTAHIIMOHHOTO
[TonsiTHE 006 aKCHOMATUYECKOM TTOCTPOCHUH
10 CTEPEOMETPUU: aKCHOMBI CTEPEOMETPHUH H 00yerns
P puH: P P https://do2.rcokoit.ru
CJICJICTBUS U3 HUX ;
https://uchi.ru/ Yun
Jloma
I'opoackoit mopran
JTUCTAHIIHOHHOTO
BsaumHoe pacronoxeHue npsiMbix B
11 MIPOCTPAHCTBE: MEePECeKaIONIIecs 00yserms
pOCTp $1ep ’ https://do2.rcokoit.ru
napajuieNbHbIe U CKPEIIUBAIOIINECS IPSIMbIE .
P P P https://uchi.ru/ Yun
Joma
I'opoackoii mopran
[TapamiensHOCTh MPSMBIX U TUNIOCKOCTEH B JTUCTAHIIHOHHOTO
12 MIPOCTPAHCTBE: MapALICIIEHEIC MPSMBIC B oOydeHus
MIPOCTPAHCTBE; NAapaUIEIIbHOCTD TPEX https://do2.rcokoit.ru
MPSIMBIX https://uchi.ru/ Yun
Joma
I'opoackoii mopran
. JTUCTAHIIMOHHOTO
[TapaniensHOCTh MPSIMBIX U IIOCKOCTEH B
13 npoctpaHcTBe: [apalieIbHOCTh MPSAMO 1 obyuerus
pocTp FHp p https://do2.rcokoit.ru
MJI0CKOCTH :
https://uchi.ru/ Yuu
Homa
I'opoackoii mopran
14 VYTIIIBI ¢ COHANPAaBIEHHBIMU CTOPOHAMHA

JUCTAaHIIMOHHOI'O



https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/
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https://do2.rcokoit.ru/
https://uchi.ru/

15

16

Yrois Mexay IpsMbIMU B IIPOCTPAHCTBE

VYroa MCKAY MMPAMBIMHA B IIPOCTPAHCTBE

o0OyueHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuu
Homa

IN'opoackoit mopran
JTUCTAHIIMOHHOTO
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuun
Jloma

I'opoackoit mopran
JUCTAHI[MOHHOT'O
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuu
Joma

17

18

ITapannenpHOCTb MIOCKOCTEM:
NapajuleNIbHbIE III0OCKOCTH

CaoiicTBa napamienabHbIX MIIOCKOCTEN

I'opoackoit mopran
JAUCTAaHIITMOHHOTI'O
o0y4eHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuu
Homa

I'opoackoii moprain
JUCTAaHIIMOHHOTO
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuun
Joma

19

[Ipocreitmme npocTpaHCTBEHHBIE (PUTYPHI HA

I'opoxackoit mopran
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TUIOCKOCTHU: TETPadIp, KyO, HapauieIeHIIe/

OUCTAHIIMUOHHOT'O
o0y4eHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuu
Homa

20

21

[ToctpoeHue ceueHui

[ToctpoeHue ceuenui

IN'opoackoit mopran
JTUCTAaHIIMOHHOTO
o0y4eHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuun
Homa

INopoackoii mopran
JACTAHIIUOHHOI'O
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yun
Joma

22

23

KontponsHas padora no teme "[Ipsimblie u
IJIOCKOCTH B IpocTpaHcTBe. [lapannensHocTh
MPSIMBIX U IIJIOCKOCTEN"

[lepneHMKyISAPHOCTD MPSMOM U TNIOCKOCTH:
MEPIEHIUKYISIPHBIE TIPSIMBIE B IPOCTPAHCTBE

I'opoackoit mopran
JUCTAHITUOHHOI'O
o0y4eHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuu
Homa

I'opoackoii mopran
JUCTAaHIIMOHHOTO
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuun
Homa
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24

[Ipsimble napasuienbHbIe U
MEePIEHIUKYISIPHBIE K IJTIOCKOCTH

I'oponckoii mopran
JTUCTAHIIMOHHOTO
o0y4eHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuu
Homa

25

26

HpHMHe [mapaJuiCJIbHbIC U
NEPpHNCHAUKYIISIPHBIC K TIJIOCKOCTH

[Ipu3Hak nepneHauKyJIIpHOCTH IPSIMON U
IJIOCKOCTH

I'opoackoii mopran
JUCTAaHIIMOHHOTI'O
o0y4eHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuu
Homa

INopoackoii mopran
JACTAHIITOHHOI'O
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yun
Joma

27

28

[Tpu3HaK neprneHauKyIIpHOCTH NPSMOU U
IJIOCKOCTH

Teopema o npssMON NepIEHAUKYISIPHON
IJIOCKOCTH

I'opoackoit mopran
JUCTAHITMOHHOI'O
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuu
Homa

I'opoackoii mopran
JAUCTAaHIITMOHHOTI'O
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuu



https://do2.rcokoit.ru/
https://uchi.ru/
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Homa

29

30

TeopeMa 0 npsAMON NepIEH IUKYISIPHON
IJIOCKOCTH

Teopema 0 npsAMON NEepIEHIUKYISIPHON
IJIOCKOCTH

I'oponackoit mopran
JTUCTAaHIIMOHHOTO
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuun
Homa

INopoackoii mopran
JACTAHIITOHHOI'O
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuun
Jloma

31

32

33

HepHeH,Z[I/IKy.TIHp " HAKJIOHHBIC: paCCTOSAHHUC
OT TOYKHU OO INIOCKOCTHU, pACCTOAHUEC OT
HpHMOﬁ A0 IINIOCKOCTHU

[TeprieHAMKYSp U HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH J0 TJIOCKOCTH, PACCTOSTHUE OT
NPAMOM 10 TITIOCKOCTH

HepneHL[HKmep 1 HAKJIOHHBIC: PACCTOSAHUC
OT TOYKHU O INIOCKOCTHU, paCCTOAHUC OT
HpHMOﬁ A0 IIIIOCKOCTHU

I'opoackoit mopran
JUCTAHITMOHHOI'O
o0y4eHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuu
Joma

I'opoackoii mopran
JUCTAaHIIMOHHOTO
o0ydeHus
https://do2.rcokoit.ru

https://uchi.ru/ Yun
Homa

I'opoackoii mopran
JUCTAaHIIMOHHOTO
oOydeHus
https://do2.rcokoit.ru



https://do2.rcokoit.ru/
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https://uchi.ru/ Yuu
Homa

34

35

[lepnenuKymsip U HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 710 TJIOCKOCTH

VYIIIBl B IPOCTPAHCTBE: YIOJl MEXAY IIPAMOM
U IUIOCKOCTBIO

I'opoackoii mopran
JUCTAaHIIMOHHOTI'O
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuu
Homa

IN'oponackoit mopran
JIMCTAHIIMOHHOT'O
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuun
Jloma

36

JIByrpaHHBIN yIroJl, JMHEHHBIA yroi
JBYTPAHHOI'O yria

I'opoackoit mopran
JUCTAHITMOHHOI'O
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuu
Joma

37

38

JIByTrpaHHBIN yroJl, JMHEHHBIN yroa
JBYTPAHHOI'O yria

HepHeH,[[I/IKy.]IﬂpHOCTB MJIOCKOCTEH: IIpU3HAK
NEPHNCHAUKYIIIPHOCTH ABYX IUIOCKOCTEM

I'opoackoii mopran
JAUCTAaHIITMOHHOTI'O
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yun
Homa

I'opoackoii moprain
JUCTAaHIIMOHHOTO
oOydeHus



https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
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39

[TeprieHAMKYASAPHOCTD IIOCKOCTEN: MPU3HAK
MEPIIEHAUKYISIPHOCTH JBYX IIIOCKOCTEN

https://do2.rcokoit.ru

https://uchi.ru/ Yuu
Homa

IN'oponackoit mopran
JTUCTAHIIMOHHOTO
o0y4eHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuun
Jloma

40

HepHeHI{I/IKy.]'IHpHOCTB IJIOCKOCTEH: IIpU3HAK
NEPHCHAUKYIIIPHOCTH ABYX IUIOCKOCTEH

I'opoackoit mopran
JUCTAaHIIMOHHOTI'O
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuu
Joma

41

42

Teopema o TpEX neprneHANKyIIpax

Teopema o TpEX neprneHANKYIIpax

I'opoackoii mopran
JAUCTAaHIITMOHHOTI'O
o0y4eHus
https://do2.rcokoit.ru

https://uchi.ru/ Yun
Joma

I'opoackoii mopran
JUCTAaHIIMOHHOTO
o0OydeHus
https://do2.rcokoit.ru

https://uchi.ru/ Yun
Homa

43

Teopema o0 TpEX nepHeHANKYIApax

I'opoackoii mopran
JUCTAHIIMOHHOT'O



https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/

o0OyueHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuu
Homa

IN'opoackoit mopran

KonrponsHas pabora mo remam JUCTAHIIMOHHOT'O
44 "IlepneHIUKYISIPHOCTD MPSAMBIX U o0y4yeHus
wiockocTeil" u "YTibl MEXKIY IPSIMBIMU U https://do2.rcokoit.ru
mIockocTsmMu" https://uchi.ru/ Yun
[oma
I'opoackoit mopran
[loHATHE MHOTOTPaHHUKA, OCHOBHBIE JUCTAHI[MOHHOT'O
45 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE U o0y4yeHus
HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA https://do2.rcokoit.ru
MHOTOTpaHHUKA https://uchi.ru/ Yuu
Homa
I'opoackoit mopran
[Ipu3ma: N-yrospHas npu3Ma; rpaHu v JUCTAaHIIMOHHOTO
46 OCHOBAHUS IPU3MBI; NIPsIMasi U HAKJIOHHAs oOyueHus
pU3MBbI; OOKOBas U MOJIHAs TOBEPXHOCTh https://do2.rcokoit.ru
IIPU3MBI https://uchi.ru/ Yun
Homa
I'opoackoii moprain
JUCTAaHIIMOHHOTO
47 [Tapannenenunen, npsIMOYTOJIbHBII o0y4yeHus
MapajieenuIe U ero CBOMCTBa https://do2.rcokoit.ru
https://uchi.ru/ Yuu
Joma
48 [Tupamuga: N-yroapHas MUpaMua, TpaHu U lNopoackoii mopTan



https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
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https://do2.rcokoit.ru/
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OCHOBaHUE MUPAMUJIbI; OOKOBAsI U MOJIHAS
MMOBEPXHOCTh MUPAMU/IBL; IPABUIIbHAS U
yceu&HHas mupaMua

OUCTAHIIMUOHHOT'O
o0y4eHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuu
Homa

HpaBI/IJ'IBHBIe MHOT'OT'paHHUKHA: ITIOHATUC

IN'opoackoit mopran

JOUCTAHIIMUOHHOT'O
HpaBI/IHI)HOFO MHOFOFpaHHI/IKa; HpaBI/IJ'IBHaﬂ
49 [IpU3Ma U NpaBUIbHAS IUPAMULA; 00yerns
’ https://do2.rcokoit.ru
[IpaBWIbHAs TPEYIrOJbHAsA IUpaMUAA U )
p . peyr 5 paMi https://uchi.ru/ Yau
MIPaBWIBHBIN TETPadap; K
p pasdap; Ky Jloma
T'opomckoii moprant
JIIACTAHIIMOHHOIO
IIpencraBicHue 0 MPaBUILHBIX
50 MHOTOTPAHHUKAX: OKTAdIP, JOASKASID U 00yHCHuA
p ) P> p https://do2.rcokoit.ru
HKOCAIP. .
P https://uchi.ru/ Yun
Joma
I'opoackoit mopran
CuMMeTpHs B MPOCTPAHCTBE: CUMMETPUS
o JUCTAHITUOHHOI'O
OTHOCHUTEIIEHO TOYKH, MPSIMOH, MJIOCKOCTH.
51 DJIeMEHTHI CHMMETPHUHU B MUPAMHUIAX 00yHcHuA
p p ’ https://do2.rcokoit.ru
mapajuieNIenunesax, MpaBUiIbHBIX )
p - TP https://uchi.ru/ Yuun
MHOT'OTpaHHHKaX
Homa
I'opoackoii mopran
IIUCTAHI[MOHHOTO
52 BBI'—II/ICJ'IGHI/Ie 3JICMCHTOB MHOFOFpaHHI/IKOBI O6y’~IeHI/IH

péOpa, TuaroHasu, yribl

https://do2.rcokoit.ru

https://uchi.ru/ Yuun
Homa



https://do2.rcokoit.ru/
https://uchi.ru/
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53

[Tnomaas 60KOBOM MOBEPXHOCTH M MOTHOM
MMOBEPXHOCTHU MPSMOK TTPU3MBI, TIOIIA/Tb
OCHOBaHUH, TeopeMa 0 OOKOBOU
MMOBEPXHOCTHU MPSMOUN TIPU3IMBI

I'oponckoii mopran
JTUCTAHIIMOHHOTO
o0y4eHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuu
Homa

54

55

[Inomanp 60KOBOM OBEPXHOCTH U
MOBEPXHOCTH TPaBHIBHON HPaMUJIbI,
TeopeMa O oI OOKOBOW MOBEPXHOCTH
yCEUEHHOM MUpaMHIbI

KonTponbhas pabota no teme
"MHororpaHHuKu"

I'opoackoii mopran
JUCTAaHIIMOHHOTI'O
o0y4eHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuu
Homa

IN'oponackoit mopran
JAUCTAHIIUOHHOT'O
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yun
Joma

56

57

[Tonsatre 00 00BEME

O6bEM upaMuIbl

I'opoackoit mopran
JUCTAHITMOHHOI'O
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuu
Homa

I'opoackoii mopran
JAUCTAaHIITMOHHOTI'O
o0y4eHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuu



https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/

Homa

58

59

O0BEM nupamMubl

O0BEM nupamMuIbI

I'oponackoit mopran
JTUCTAaHIIMOHHOTO
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuun
Homa

INopoackoii mopran
JACTAHIITOHHOI'O
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuun
Jloma

60

61

62

O06BEM TUpaMUIbI

O6bEM pU3MBI

O0BEM npu3MBbI

I'opoackoit mopran
JUCTAHITMOHHOI'O
o0y4eHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuu
Joma

I'opoackoii mopran
JUCTAaHIIMOHHOTO
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yun
Homa

I'opoackoii mopran
JUCTAaHIIMOHHOTO
oOydeHus
https://do2.rcokoit.ru



https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/

https://uchi.ru/ Yuu
Homa

63

64

O06BEM IPU3MBI

KonTponbras padota mo teme "O0bEMBI
MHOTOTpaHHHUKOB"

I'opoackoii mopran
JUCTAaHIIMOHHOTI'O
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuu
Homa

IN'oponackoit mopran
JIMCTAHIIMOHHOT'O
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuun
Jloma

65

[ToBTOpEeHME, 0600IIEHNE CHCTeMAaTH3AIIHS
3HaHui. [loctpoeHue ceyenumii B
MHOTOTpaHHHUKE

I'opoackoit mopran
JUCTAHITMOHHOI'O
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuu
Joma

66

67

[ToBTOpenue, 0600IIeHNE CUCTEMAaTH3aITUs
3HaHUU. BpruncieHne pacCTOSHUM: MEXIY
JBYMsI TOUKaMH, OT TOUKH JI0 IPSMOIi, OT
TOYKH J10 TUNIOCKOCTH, MEXTY
CKPEILMBAIOINMUCS IPSIMBIMU

Hrorosas KOHTPOJIbHAsA pa60Ta

I'opoackoii mopran
JAUCTAaHIITMOHHOTI'O
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yun
Homa

I'opoackoii moprain
JUCTAaHIIMOHHOTO
oOydeHus



https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/

[ToBTOpeHmEe, 0000IIEHNE CUCTEMAaTH3AITUS

https://do2.rcokoit.ru

https://uchi.ru/ Yuu
Homa

IN'oponackoit mopran

N JIMCTAHIIMOHHOTO
3HAHWU. BBIYUCIICHHE YTTIOB: MEXITY
68 CKPEIIMBAIOIIUMUCS TIPSIMBIMU, MEK]T 1 00yueHma
petiy P ’ Y https://do2.rcokoit.ru
IPSIMOU ¥ TUIOCKOCTBIO, IByTPAHHBIX YIJIOB, https-/fuchi.rul Ve
ps: :
YIJI0B MKy TUIOCKOCTAMU Toma
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/

11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHrp, paanyc, iuamerp;
TUTOMIA/Tb TTIOBEPXHOCTH CHEPhI

B3aumuoe pacrionoxxenue chepsl 1
IUIOCKOCTH; KacaTesbHas INIOCKOCTh K
cdepe; maowmaab chepsl

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

Jara
U3ydeHust

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

["'opoxackoii mopran
JTUCTAHIIMOHHOTO
o0y4eHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuun
Jloma

I'opoackoit mopran
JTUCTAHIIMOHHOTO
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuu
Joma

N300pakenue cgepsl, M1apa Ha MIOCKOCTH.
Ceuenus mapa

Hunuaapudeckasi MOBEPXHOCTD,
00pa3yromue MUIHHIPUIECKON
IMMOBEPXHOCTHU, OCb HHHHHHqueCKOﬁ
MIOBEPXHOCTH

I'opoackoit mopran
JAUCTAaHIITMOHHOTI'O
o0y4eHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuu
Homa

I'opoackoii mopran
JUCTAaHIIMOHHOTO
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuu



https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/

Homa

Hunuaap: ocHOBaHUS B OOKOBast
MOBEPXHOCTh, 00pa3yroIas ¥ OCh; IJIOLIA b
OOKOBOM M IMOJTHOM MMOBEPXHOCTH

N300pakeHre WIMHAPA Ha TUIOCKOCTH.
Pa3Béprka unnunapa. CedyeHus HUIMHIpA
(TJIOCKOCTHI0, MapauIeIbHON UITH
NEePIEeHIUKYIAPHONW OCH LIUIIMHAPA)

I'oponackoit mopran
JTUCTAaHIIMOHHOTO
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuun
Homa

INopoackoii mopran
JACTAHIITOHHOI'O
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuun
Jloma

Konunyeckasi moBepXHOCTh, 00pazyrolue
KOHUYECKOW MOBEPXHOCTHU, OCh M BEPILIMHA
KOHUYECKOW MOBEPXHOCTHU

Konyc: ocHOBaHue u BepivHa,
o0pasyromias 1 oCh; IIIOMAAb OOKOBOW 1
ITOJIHOM ITOBEPXHOCTHU

VYceu€HHbI KOHYC: 00pa3yIolIMe U BHICOTA;
OCHOBaHHUs U OOKOBast MOBEPXHOCTh

I'opoackoit mopran
JUCTAHITMOHHOI'O
o0y4eHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuu
Joma

I'opoackoii mopran
JUCTAaHIIMOHHOTO
o0ydeHus
https://do2.rcokoit.ru

https://uchi.ru/ Yun
Homa

I'opoackoii mopran
JUCTAaHIIMOHHOTO
oOydeHus
https://do2.rcokoit.ru



https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/

https://uchi.ru/ Yuu
Homa

10

11

N3ob6pakenne KoHyca Ha IMIOCKOCTH.
Pa3péprka konyca. CeueHusi KoHyca
(MI0CKOCTHI0, MapaIeIbHOM OCHOBAHUIO, U
IJIOCKOCTBIO, MPOXO/SIIEH Yepe3 BEPIIUHY)

Komb6unarus ten BpaieHus u
MHOT'OI'PAHHUKOB

I'opoackoii mopran
JUCTAaHIIMOHHOTI'O
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuu
Homa

IN'oponackoit mopran
JIMCTAHIIMOHHOT'O
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuun
Jloma

12

MHororpaHHMK, OIMCaHHBIN OKOJIO chepsl;
cdepa, BIMCaHHAsi B MHOTOI'PAaHHUK WUJIH B
TEJIO BpallleHUs

I'opoackoit mopran
JUCTAHITMOHHOI'O
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuu
Joma

13

14

[Moustue 00 00bEMe. OCHOBHBIE CBOIICTBA
00BEMOB TeN

O0béM IUIMHIpa, KOHYCa

I'opoackoii mopran
JAUCTAaHIITMOHHOI'O
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yun
Homa

I'opoackoii moprain
JUCTAaHIIMOHHOTO
oOydeHus



https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/

15

O06bEéM mapa u miomaas cheps

https://do2.rcokoit.ru

https://uchi.ru/ Yuu
Homa

IN'opoxackoit mopran
JTUCTAHIIMOHHOTO
o0y4eHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuun
Jloma

16

[TonoOHBIE TENIa B MPOCTPAHCTBE.
CoOTHOIICHUS MEX 1Y IUIOIASIMU
MOBEPXHOCTEH, 00bEMaMHU IMOJOOHBIX TEI

I'opoackoit mopran
JUCTAaHIIMOHHOTI'O
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuu
Joma

17

18

KonTponbHas pabora o Temam "Tena
BpaieHus" u "O0beMbl Ten"

BexTop Ha MIIOCKOCTH ¥ B IPOCTPAHCTBE

I'opoackoii mopran
JAUCTAaHIITMOHHOTI'O
o0y4eHus
https://do2.rcokoit.ru

https://uchi.ru/ Yun
Joma

I'opoackoii mopran
JUCTAaHIIMOHHOTO
o0OydeHus
https://do2.rcokoit.ru

https://uchi.ru/ Yun
Homa

19

CrnoskeHHe ¥ BEIUNTAaHHE BCKTOPOB

I'opoackoit mopran
JUCTAHIIMOHHOT'O



https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/

20

21

YMHOKEHUE BEKTOPA HA YUCIIO

Paznoxenune BekTopa o Tpém
HEKOMILIaHapHbIM BekTopam. [IpaBuiio
napajuiesaenumnena

o0OyueHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuu
Homa

IN'opoackoit mopran
JTUCTAHIIMOHHOTO
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuun
Jloma

I'opoackoit mopran
JUCTAHI[MOHHOT'O
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuu
Joma

22

23

Pemenne 3amay, cBI3aHHBIX C
IIPUMEHEHUEM IIPaBUIl ACUCTBUH C
BEKTOpaMHU

[IpssMmoyrosbHAst CUCTEMa KOOPJIMHAT B
npoctpaHcTBe. KoopinHATHI BEKTOpA.
[Ipocrerinue 3a7a4n B KOOpAUHATAX

I'opoackoit mopran
JAUCTAaHIITMOHHOTI'O
o0y4eHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuu
Homa

I'opoackoii moprain
JUCTAaHIIMOHHOTO
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuun
Joma

24

VYron mexay Bekropamu. CKansipHOe

I'opoxackoit mopran



https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/

MMPOU3BCACHUC BCKTOPOB

OUCTAHIIMUOHHOT'O
o0y4eHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuu
Homa

25

26

Brluucnenue yrioB Mexy NpsIMbIMUA U
IIJIOCKOCTSIMU

KoopanHaTHO-BEKTOPHBIN METOJ IIPU
pEeLIEHNN TEOMETPUYECKUX 3a1a4

IN'opoackoit mopran
JTUCTAaHIIMOHHOTO
o0y4eHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuun
Homa

INopoackoii mopran
JACTAHIIUOHHOI'O
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yun
Joma

27

28

KonrtponbHas pabora no reme "Bekrops! u
KOOpJMHATHI B IPOCTpaHCTBE"

[ToBTOpenwme, 0600IIEHNE 1
cuctemaTusanus 3HaHuil. OCHOBHbIE
burypsl, paxTel, TEOPEMBbI Kypca
MJIaHUMETPUHI

I'opoackoit mopran
JUCTAHITUOHHOI'O
o0y4eHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuu
Homa

I'opoackoii mopran
JUCTAaHIIMOHHOTO
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuun
Homa



https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/

I'oponckoii mopran

[ToBTOpenue, 0600IICHNE U JMCTAaHIIMOHHOTO
29 cucremMaru3anys 3HaHuil. OCHOBHBIE 00y4eHus
burypsl, GpaxTsl, TEOPEMBI Kypca https://do2.rcokoit.ru
IJIAHUMETPUU https://uchi.ru/ Yau
Homa
I'opoackoii mopran
[ToBTOpeHue, 0600IICHNE U JHCTAHIMOHHOTO
30 CUCTEMAaTH3alMsl 3HaHUH. 3a1aun 0byueHHs .
https://do2.rcokoit.ru
IUITAHUMETPUH U METOBI X PELICHUS httos-//uchi.ru/ Ve
Homa
I'oponckoii mopran
[ToBTOpenue, o6o0IICHNE U AHCTANIHORHOTO
31 cUCcTeMaTH3alus 3HaHUH. 3a1a9u obyHenus .
https://do2.rcokoit.ru
TUTAHUMETPHH U METOJIbI UX PEIICHHS httos://uchi.ru/ Yeu
Homa
I'opoackoit mopran
[ToBTOpenue, 06001IeHUE U IHACTAaHIIHOHHOTO
39 cucremaTtu3anus 3HaHui. OCHOBHBIE o0y4yeHus
¢burypsl, GpaxThl, TEOPEMBI Kypca https://do2.rcokoit.ru
CTEpEOMETPUH https://uchi.ru/ Yun
Homa
I'opoackoii mopran
JVICTaHITHOHHOTO
33 Hrorosast koHTpOIBHAS paboTa o0y4eHus

https://do2.rcokoit.ru
https://uchi.ru/ Yuu



https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/
https://do2.rcokoit.ru/
https://uchi.ru/

Homa

34

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

[ToBTOpeHnue, 0600IICHNE 1
CHCTeMaTH3aIlUsl 3HAHUH

34

I'oponackoit mopran
JTUCTAaHIIMOHHOTO
oOy4deHus
https://do2.rcokoit.ru

https://uchi.ru/ Yuun
Homa



https://do2.rcokoit.ru/
https://uchi.ru/




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

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJlu3a, TeOMETPHSL.
Anre0Opa u Hadana MmaTemMaTudeckoro ananmu3sa, 10-11 kmacce/ Anumos 11LA.,
Konsrun FO.M., TkaueBa M.B. u npyrue, AKITMOHEpHOE OOIIIECTBO
«3marensctBo «lIpocBemienre»

* Maremaruka: anreOpa v Hauajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSI.
['eometpus, 10-11 knaccewl/ Atanacsia JI.C., byry3os B.®., Kanomues C.b. u

ApYyruce, AKHHOHepHOG O6IHGCTBO «HSI[&TGJ'ILCTBO «HpOCBGHIGHI/Ie»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Anrebpa u Hayasia Matematuueckoro anainuza Y MK III. A. Anumos, FO. M.
Kossarun, M. B. Tkauésa u nip. 10-11 knaccel

I'eomerpus YMK JI. C. Atanacsn, B. @. byryzos, C. b. Kagomiesa 10-11

KJIaCChbl

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bu6mmoreka IJOK
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