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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pa3paboraHa Ha ocHOBe DenepaabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00eclieYuBaeT OBIAICHUE KIIOYEBBIMU KOMIETEHIUSMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIIBHOTO Pa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEJHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yabTaTOB OOY4YEHHUS T€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yYEHUs IPYTrUX YYEOHbIX AUCUMILINH. Pa3Butue y oOydaromuxcs
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 U POJIM MAaTEMAaTHYECKOTO MOJAETUPOBAHUS 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 CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

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

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



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATIEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajabHa
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHGHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcst  4epe3  OOCECIedYeHWe  BO3MOXKHOCTH  MPUOOPETCHHS U
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
MO CTEIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[IporpaMMa 1o reoMeTpuu Ha ©0a30BOM YypOBHE MpeIHA3HayeHa MJis
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 TEOMETPHUH M HEOOXOAUMBIC IJIi KHU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETPHIO OoJee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHHe 1eTu OCBOCHMSI MPOTrpaMMbl  OOECIEUUBACTCS PElICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 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 TpeACTaBIECHUS O MHOTOTPAHHUKAX W TEJaxX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA;

e (opmMupoBaHuMe yMEHMs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHPE MHOTOTPAHHHKH U TeJla BPaIllCHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TIOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

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

e OBJAJCHUE  aJTOPUTMAMHU  pEHICHUS  OCHOBHBIX  TWUIIOB  3aj1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

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



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU WU3YYEHUU JIPYTUX YUEOHBIX MPEIMETOB, MPOSBICHHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCSI BKIJIIOUEHUE 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
MBIIUIECHUS, CTUMYJIUPYET MPOTEKAaHUE UHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATEIbHOCTH. Pa3BuUTHME 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 OIIEpUpPOBAaHUE O0O0pa3oM — B YCIOBUAX OTBJICYEHUS 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 KOOPAUHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHUM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMbl, pacupenes€HHbIM 10 TrojaM oO0y4eHwus,
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€OMETPUUYECKUX MNPEICTaBICHUNA OOYydaroluXcs, paclIupss 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 kiacce, 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 CTEPEOMETPHUH U CIICCTBUS U3 HUX.

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

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHIUKYJIISIPHBIE TIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSMOH U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKyIIIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT OpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl HA  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TJIOCKOCTEH: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAaHME MUPAMHUJIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMMU/IbI; TPaBUIIbHAS 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. 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.



Brruncnenre 571€MEHTOB MHOTOTPAaHHUKOB: pPEOpa, WMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuibl. Ilonstue 006 00bEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KIIACC

Tesia Bpalmenus

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

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

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

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

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

[Tonsarue 06 06BEMe. OcCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béEMe
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 (MapaUlebHO M TEPHEHIUKYISIPHO OCH), CEUYEHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. CI0KEHUE W BBIUUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha YuCio. Pazno)keHune BEKTOpa Mo TPEM HEKOMILIaAHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTroa Mexay BekTopamu. CKalasipHOE MPOHU3BEICHHE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MareMaTnka» XapaKTepU3yITCS:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaXIAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI M TIpP.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSALIEMY POCCUMCKOW MAaTEMAaTUKH, HEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUNCKOTO Hapoaa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AaHHOT'O C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKECHUN HAYKU U JESATEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHU4YECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTHIO YMEHHSI TPUMEHSATh MAaTeMaTH4YeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (du3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYyZy, OCO3HAHUEM LIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIM BBHIOOP
Oyaymieit mnpodeccuu U peaau30BbIBATb COOCTBEHHBIE >KM3HEHHBIE IUIAHBI;



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NMPUMCHCHHE MAaTeMaTHUYCCKUX 3HAHWH Ui pEIICHUs 33134 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  pa3BUTHSA HAyKH ©  OOIICCTBCHHOH MPAKTHUKH, IMOHUMaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh NMPOSKTHYIO M HCCIICIO0BATCIBCKYIO ACSITCIBHOCTD
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)  Vuueepcanrvnvie  noznasamenvuvie  Oeticmeus, — 0Oecnedusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00OYUArOWUXC (0CBOeHUe
Memo008  NO3HAHUA ~ OKPYHCAIOUie20  Mupa;,  NpUMeHeHue  J02UYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBISBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTIpENICNICHUS]  TOHATHH; YCTaHABIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

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

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



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3AKITIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEITEHO JI0Ka3aTeIbCTBA MaTeMaTHYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpaTh croco0 pemnieHUs yuyeOHOM 3ajadyu (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaubOoNee MOAXOAAIMUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyapoBaTh BOMPOCHI, (UKCHPYIOIIUME MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOIlECCa, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JCPHUIMTEI MHPOPMAIUH, JAHHBIX, HEOOXOAMMBIX JIJISI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(POpPMAIMIO W3  HWCTOYHWKOB  PA3JUYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYITUPOBAHHBIM KPUTCPHUSIM.

2)  Vuusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



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

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COINOCTaBIATh CBOU CYXKIEHUA C CYXKICHUAMH JIPYTHUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTAa;  CaMOCTOSTENIbHO  BbIOMpaTh  (hopmat
BBICTYIUICHHUS C YYETOM 3a/1a4 NPE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTH, IUJIAHUPOBATh OPraHU3allMi0 COBMECTHOM
paboThI, pacnpenesTh BUAI padoT, 10rOBapUBATHCS, 00CYKIATh MPOIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMbI» U WHBIC); BBINOJHATH CBOIO YacTh pabOThHl U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

@ opmuposaHrue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCHIU.
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 [IO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IPHU PEIICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKECHHS WIM HENOCTHKEHUS DPE3YJIbTATOB JEATEIIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

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

OnepupoBaTh MOHATHIME: MTAPATUICTLHOCTD U TIEPIIECHANKYISIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudunmpoBate B3aMHOE pPaCHOJIOKEHHE TMPSMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIJa,
peOpo IBYrpaHHOTO yriia; JMHEWHBIM Yroj ABYTPAaHHOTO yria; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPAaHHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHABI MHOTOTPAHHHUKOB (MMHpaMuia; TpHU3Ma,
PSIMOYTOJIBHBIN MapajuIesenuIiea, Kyo).

KnaccudummpoBarb ~ MHOTOTpAaHHUKH,  BBIOMpas ~ OCHOBAHHWS IS
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIOHHBIE MPU3MBI, TTapajUIeICTUIICbI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIUIIBI IOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/ CJIEIOB.

CtpouTh ceueHUsS MHOTOTPAHHUKOB METOJOM  CII€JIOB,  BBITIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pemmars 3a7aun Ha HaXOXKICHHE TEOMETPUIECKUX BEIMYMH MO 00pa3iam Win
QITOPUTMaM, TPUMCHSS HW3BECTHBIC AHATUTHYCCKAE METOABI TPU PEIICHUH
CTaH/JAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 Ha BBIYUCICHUE PACCTOSHUN MEXTY IBYMS
TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS TTPSMBIMHU.

Permatp 3a1aun Ha HaXOXKACHUE TEOMETPUICCKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMaM, TPUMCHSS W3BECTHBIC AHATUTHYCCKHE METOABI TPU PEIICHUH
CTaHJAPTHBIX MaTeMaTHYECKUX 3aJad Ha BBIYHCICHHE YIJIOB  MEXIY
CKPENIMBAIOIMMMHUCS ~TPSIMBIMH, MEXKIy TNPSIMOM ¢ TUIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

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

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3aJ1a4, MPEANOJIaraloiuX HECKOIBKO IIAroB PEIICHHUs, €CIM yCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

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

[IpuBOOUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE WU
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
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 TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OmneprpoBaTh MOHATHUSMHU: LWIMHJPUYECKAss MOBEPXHOCTh, 0Opa3yromiue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MIOCKOCTH.

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

Boruncnsate 00bEMBI M TUIOHIAAM  TIOBEPXHOCTEH  Ted  BpalleHHS,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

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

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.



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

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

W3BnekaTh, HWHTEPHOPETHUPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHS BEKTOPA Ha YUCI0, O0BACHSITH, KAKUMHU CBOWCTBAMU OHH 00JIaJIal0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE POU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHbBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

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

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

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

[IpumeHaTs mOpocTedIINEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3aa4.

[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 HW3YUYCHHBIE IOHATUS B MPOLECCE MOUCKA PEIICHUs
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKICHUEM T€OMETPUUECKUX BETUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
bubnuoreka [{OK
1 B 1
BEAICITHE B CTEPCOMETPHIO 0 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISPHOCTD MPSMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
4 VYTiel MEXAY NPSIMBIMU U TUNIOCKOCTSMH 10 1 https://m.edso0.ru/1c209e37
bu6nmorexa LIOK
° MuororparHiKit 1 1 https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
0 OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSHUS U YIJIbI 4 1 bubmorexa HOK
p ' P ' https://m.eds00.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bubmuorexa [JOK
! Tena ppaeiis 12 https://m.edso0o.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten > 1 https://m.eds00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPIAUHATHI B IPOCTPAHCTBE 0 https://m.edso0.ru/1c209e37
4 [ToBTOpeHue, 06001EeHNE, 7 1 bu6mmoreka [IOK
cUcTeMaTu3alus 3HaHUI https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHBbIE HU(POBHIE
Ne n/m Tema Ypoka B K()HTpo,m,}[],[e HpaKanecKHe 06pa30BaTeJILHbIe
cero
padoTbI padoTbI pecypchl
OCHOBHBIC TIOHATHS CTEPEOMETPUH: TOUKA,
npsiMasi, III0CKOCTh, IPpOocTpaHcTBo. [IpaBmiia
1 H306pa;KeHHﬂ Ha pP;c Kax: M300pakeHus 1 bubmmorexa [IOK
. yHax: https://m.edsoo.ru/aecc77cd
IUIOCKOCTEH, MapajiebHbIX MPSIMBIX (OTPE3KOB),
CepeuHBI OTpe3Ka
5 [TonsTHs: nepecekarouecs MIOCKOCTH, 1 Bbu6mmoteka [JOK
MEePECEKAOIINECS MPpAMasi U IIIOCKOCTh https://m.edsoo.ru/2d8a9c99
3 [TonsiTHA: TepecekaronIrecs MI0CKOCTH, 1 bubnnorexa [JOK
MEePECEKAOIINECS NPAMasi U IIIOCKOCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOTpaHHUKaMHU, U300pakeHne
4 MHOTOIPAaHHUKOB Ha PUCYHKaX, Ha 1 bubmorexa LOK
p pHcy ’ https://m.edsoo.ru/a63959%d
MPOEKIIMOHHBIX YepTekax
5 Hauanpubie cBeieHus 0 Ky0e U mupamuie, ux 1 bubmuoreka [JOK
pa3BEpTKU U MojJienu. CedeHusi MHOTOIPAaHHUKOB https://m.edsoo.ru/b30dff38
6 HavanbHble cBeieHus 0 KyOe U TUpaMuie, uxX 1 bubnmoreka [JOK
pa3BEépTKU U MojJienu. CedeHuss MHOTOIPAHHUKOB https://m.edso0.ru/3d8ffd32
[TonsiTHE 006 aKCHOMAaTUYECKOM TTOCTPOCHUU
7 CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUU U 1 Bubmmorexa [IOK
P pHH: P P https://m.edsoo.ru/Occ5c4fe
CJIEJICTBUS U3 HUX
[TonsiTre 06 akcMOMATHYECKOM MOCTPOSHUU
but6mmoreka [IOK
8 CTEPEOMETPHUU: aKCHOMBI CTEPEOMETPUH U 1

CJIICACTBHUA U3 HUX

https://m.edsoo.ru/239c8ch4
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[TonaTue 06 aKCHOMAaTUYECKOM MTOCTPOSHUH

9 CTEPEOMETPUHN: AKCHUOMBI CTEPEOMETPUHN U buGnnorexa [IOK
p pH: peoMetp https://m.eds00.ru/65c6b106
CIIEIICTBUS U3 HUX
[TonsiTHE 00 aKCHOMAaTUYECKOM TTOCTPOCHUU
10 CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUHN U buGnuorexa [IOK
PEOMETPHH: PEOMETD https://m.eds00.ru/258fc245
CJIEACTBUS U3 HUX
B3anMHOe pacmnosioxkeHUE MPSIMbIX B
11 IPOCTPAHCTBE: IIEpECEKAIOIINECS, TapaJUICIILHBIE bubnnorexa [JOK
pocip - 1ep HI - 11ap https://m.eds00.ru/1a2520f6
Y CKPEIUBAOIINECS TIPSIMBIC
[TapayebHOCTh MPSIMBIX U TUIOCKOCTEH B
12 [IPOCTPAHCTBE: MapauielIbHbIE OIPIMBIE B Bubmiorexa OK
poctp - 11ap p - https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MAPAUICTIBHOCTD TPEX MPSAMBIX
[TapayebHOCTh MPSIMBIX U TUIOCKOCTEH B
13 npocTtpadcTse: [lapamneabHoCTs IPSIMOI U bubnmorexa IOK
pocIp - Lap p https://m.edsoo.ru/ee1d19b9
ILIOCKOCTH
14 VYTIbI ¢ COHAMIPABIEHHLIMA CTOPOHAMU bubnmorexa [IOK
P p https://m.edsoo0.ru/9f4071b9
15 VYroa Mexay npsIMBIMH B IPOCTPAHCTBE bubmorexa LOK
AY TP pocTp https://m.edsoo.ru/fe733862
16 VYroa Mexay npsIMBIMH B IPOCTPAHCTBE Bubmorexa IOK
Ay TP poctp https://m.edsoo.ru/2935a9a0
17 [TapannensHOCTh MIIOCKOCTEN: MapaIEIbHbIE bubnuotexa [JOK
MJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBolicTBa mapauIeabHBIX IOCKOCTEN bubmmorexa TIOK
P https://m.edsoo.ru/e504d656
19 [Ipocreiimue npocTpaHCTBEHHBIE PUTYPHI HA bu6muoreka [JOK
IUIOCKOCTH: TETPAdAp, KyO, mapaiesienure https://m.eds00.ru/4a28dc02
20 [TocTpoenue ceueHuit bubnuorexa [JOK
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https://m.edsoo.ru/1d434d0f
bubnunorexa LIOK

21 I1 i
octpoeie ceteit https://m.edsoo.ru/ec26fe5d
Kontpoinbnas padora mo teme "[Ipsmbie u
22 IUIOCKOCTH B mpocTpaHcTse. [lapaniensHocTb bubmmorexa LIOK
POcTP o P https://m.eds00.ru/9a0a9%e56
MPSIMBIX U IJIOCKOCTEHN
93 [lepneHiuKynsIpHOCTH NPSAMON U MIIOCKOCTH: Bbu6mmoteka [JOK
NEPIEHAUKYJIIPHBIE IIPSIMBIE B IIPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
24 [IpsiMble mapassienbHbIe U IEPIEHINKYISIPHBIE K bubnnorexa [JOK
IUIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Tpsimble mapanieabHble U NePHEeHANKYISIPHBIE K Bbu6moteka [JOK
IUIOCKOCTH https://m.eds00.ru/ba545966
26 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U bubmmnorexka HOK
IUIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMON U bubnnorexa [JOK
IUIOCKOCTH https://m.eds00.ru/79165d15
28 TeopeMa 0 IpsAMO¥ NTEPIIEHAUKYIAPHOU bubmmoreka HOK
IIJIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o0 psIMOM NEPIIEHAUKYIISIPHON bubmmnoreka HOK
IUIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsAMoOl NepIEHANKYIAPHON bubmuoteka [IOK
IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[leprienAuKyNAp ¥ HAKJIOHHBIE: PACCTOSHUE OT
31 TO‘fI(I/I i: rmyocfocm aCCTo;IHHpe OT IPSIMOH 110 bubnmorexa LOK
A P P A https://m.edsoo.ru/33c477d3
IJIOCKOCTH
[leprieHaUKYNIAp U HAKIOHHBIE: PACCTOSTHUE OT
PHCHATIYIED P . but6mmoreka [IOK
32 TOYKH JI0 JIOCKOCTH, PACCTOSIHUE OT MPSIMOU 110

IIJIOCKOCTH

https://m.edsoo.ru/66fefadd
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[lepnieHiuKysip ¥ HAKJIOHHBIE: PACCTOSIHUE OT

33 TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 710 bromorexa LIOK
A P p a https://m.edsoo.ru/a5b7b8e3
IJIOCKOCTH
[leprienauKymsip U HAKJIOHHBIE: PACCTOSIHUE OT
34 TO‘fKI/I 0 mi,ocfocm aCCTOSIHI/Ipe OT MPSMOU 110 bubmorexa LIOK
g P P A https://m.edsoo.ru/dbee22bc
MJIOCKOCTH
35 VYTIbl B MPOCTPAHCTBE: YIOJ MEKIY MPSIMON U bubnnorexa [JOK
IIJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIii yroJ, JUHEHHBINA yroJl ABYTPAHHOTO Bbu6moreka [JOK
yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroJi, TMHEHHBIN YroJl JBYTPAHHOTO bubmmorexa [JOK
yria https://m.edsoo.ru/c7c777ed
38 [lepneHAMKyYISIPHOCTD MJIOCKOCTEM: MPU3HAK bubnnorexa [JOK
MEPIECHINKYJISIPHOCTH ABYX MIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 IlepneHAUKYIAPHOCTD MJIOCKOCTEM: IIPU3HAK bubmmnoreka HOK
MEPIECHINKYISIPHOCTH JABYX INIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [IeprieHAMKYIAPHOCTD INIOCKOCTEMN: IPU3HAK bubmmnoreka HOK
MEPIECHINKYJISIPHOCTH ABYX MIIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema o TpE€X nmepneHaUKYIApax bubmmorexa LIOK
P P PHCHIHKYIAP https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx mepHeHANKYIIPAx Bubmmorexa [IOK
P P PHCHIHMIYIAP https://m.edsoo.ru/52188a7d
43 Teopema o0 TpEX NepHEHAUKYIAPaAX bubnmorexa LOK
P P PHCHAMICIP https://m.eds00.ru/9f246736
KonTponbhas pabota no remam
44 "[leprieHANKYASAPHOCTD MPSIMBIX U TNIOCKOCTER" 1 Bubmmorexa [IOK
\ PTICHIHKYIAP p \ https://m.edsoo.ru/5b971ef3
Vsl MeXy NPSMBIMU U TIJIOCKOCTSIMU
45 [TonsiTHE MHOTOTPaHHUKA, OCHOBHBIC AJICMEHTBI bubnuoteka [JOK
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MHOTI'OI'paHHHUKA, BBIITYKJIBIC U HCBBIITYKJIBIC
MHOI'OI'paHHUKH; pa3BépT1<a MHOI'OI'paHHHUKa

https://m.edsoo.ru/2d24e873

[Ipu3ma: n-yronpHas npu3Ma; rpaHd ¥ OCHOBAHMS

46 MIPU3MBI; IPsIMasi 1 HAKJIOHHAs IIPU3MbI; OOKOBas bubmmorexa [IOK
P - 1P p ’ https://m.edsoo.ru/b4ad63ad
Y TIOJTHAS TIOBEPXHOCTH MPU3MBI
47 [Tapannenenumnen, NpAMOYTroJIbHBII bubnmnoreka HOK
napasuiesienuIie]l U ero CBOMcTBa https://m.edsoo.ru/8a7be683
[Tupamuna: N-yronpHas nupamuia, TpaHu u
48 OCHOBaHHUE MUPAMUIbI; OOKOBAs U MOJHAS bubnunoreka LIOK
MMOBEPXHOCTh MUPAMUJIbI; TPaBUIIbHAS U https://m.edsoo.ru/fblcd0a5
yceuéHHasi TUpaMuIa
[IpaBuiTbHBIE MHOTOTPAHHUKH: TTOHSITHE
MIPaBUIILHOTO MHOTOI'PAHHHKA; TTpaBUJIbHAS
49 MpU3Ma U MpaBWIbHAs MUpaMUA; TPaBHIIbHAS bubmmorexa [OK
p p p - 1P . https://m.eds00.ru/074c8865
TpeyrojbHasi MUpaMua U MPaBUIbHBIN TeTpadIp;
KyO
50 [IpencraBieHue o NpaBUIBHBIX MHOTOTPAHHUKAX: bubmmnoreka HOK
OKTadIp, JOJEKAdIP U UKOCADIP. https://m.edsoo.ru/a0fdd5bf
CummeTpus B TPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIEHO TOYKH, MPSMOM, TUTOCKOCTH.
51 DaeMEeHTEI CHMMETPHUH B IIMPAMHUIaX bubmmorexa TIOK
P P ’ https://m.edso0.ru/b9e777d9
napajuiejenuneaax, npaBuiIbHbBIX
MHOTOTpaHHHKAX
59 Brruucnenue 31eMeHTOB MHOTOTPAaHHUKOB: bubnmoreka [JOK
pé06pa, TuaroHanu, yribl https://m.edsoo.ru/6cdbecef
[Tnomaas 60KOBOY MOBEPXHOCTH U MOJTHON
. bubmuorexa [IOK
53 MOBEPXHOCTHU MPSIMON TPU3MBI, TUIOIIATH

OCHOBaHMI, TeopeMa 0 OOKOBOM OBEPXHOCTU

https://m.edso0.ru/37d84157
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IIPSAMOM TIPU3MBI

HJ'IOH_IaI[B OOKOBOI IIOBEPXHOCTHU U ITOBEPXHOCTHU

54 NPaBUJIBHOMN MUPaMU/JIbl, TEOPEMA O TIJIOIIAIN bubmorexa LOK

p N PaMHIBL, p . tHaa https://m.edsoo.ru/5603e30b

OOKOBOI TTOBEPXHOCTH YCEUEHHON MHPaMUJIBI

" " bu6nmorexa [IOK

95 KonTponpHas padora o Teme "MHOTOrpaHHHKA httos://m.eds0.ru/ad5f5c04
N bubnuoreka [IOK

5 HonsTne 06 ooweme https://m.edso0.ru/7ad0020b
N bubnunoreka LIOK

> OOBEM mHpaMi bl https://m.eds00.ru/235171b3
N bubnunoreka LIOK

>8 OOBEM mHpaMi bl https://m.edsoo.ru/f47dfefd

n bubnuorexa [JOK

%9 OObEM mHpamu el https://m.eds00.ru/79¢10312
N bubmuorexka [IOK

00 OObEM mpu3MbI https://m.eds00.ru/79853608
n bubmuorexa [{OK

o1 OObEM mpu3MbI https://m.edso0.ru/1e053890
62 KonrtponbHas pabora no reme "O6bEMBI bubmuoteka [IOK

MHOTOTPaHHHUKOB" https://m.eds00.ru/28a6573c
" bubnuotexa [JOK

63 ObEm mipamu et https://m.edsoo.ru/2faadc3f

" bubmuoreka [{OK

o4 OObEM mpu3MbI https://m.edso0.ru/482d3f51
bubnunorexa LIOK

65 Hrorosast kouTposbHas pabota https://m.edso0.ru/b9146bc0
66 [ToBTOpenue, 0600IIEHNE CUCTEMATH3ALUS bu6muotexa [JOK

3HaHul. [locTtpoeHune ceueHnii B MHOTOTpaHHUKE

https://m.edsoo.ru/098bedad
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67

68

[ToBTOpenue, 0600IIEHNE CUCTEMATH3ALUS
3HaHUW. BeIunclieHNEe pacCTOSTHUM: MEXITY IByMS
TOYKaMH, OT TOUKH JIO0 MPSMOi, OT TOUKH J10
IJIOCKOCTH, MEXKAY CKPEIINBAIOIIUMUCS
IPSIMBIMU

[ToBTOpenue, 0600IIEHNE CUCTEMATH3ALUS
3HaHUl. BeIYMCICHUE YITIOB: MEXIY
CKPEIIMBAIOIIUMUCS MPSMBIMHU, MKy TPSIMOM U
IUIOCKOCTBIO, IBYTPAHHBIX YTJIOB, YIJIIOB MEXKIY
IIOCKOCTSMH

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68

bubnunorexa LIOK
https://m.edsoo.ru/f7792ba9

bubnunoreka LIOK
https://m.edsoo.ru/56765e8hb
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11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne
w/n Tema ypoka B Konrpoabueie IIpakruyeckme  00pasoBaTejbHbIE
cero
padoThbI padoTbI pecypcnl
1 Cdepa u map: ueHTp, paanyc, IuameTp; TUIoIIa b 1 bubnmnoreka HOK
MTOBEPXHOCTHU Chephl https://m.edsoo.ru/0341bc2b
5 Bsaumnoe pacnonoxenue chepsl U MIOCKOCTH; 1 bubnnorexa [JOK
KacaTelIbHas TNIOCKOCTh K cdepe; miommanb cepbl https://m.edsoo.ru/bed12a43
3 N300pakenue cdepsl, mapa Ha TIOCKOCTH. 1 Bu6moteka [JOK
Ceuenus mapa https://m.edso0.ru/bc15f7f2
WIMHIPHYIECKAs IOBEPXHOCTD, 00pa3yIOIINe
4 LII/IJ'II/IH pnqemcoﬁ HOBerHOCTI/I OCE o 1 bubmmorexa [JOK
H P . P ’ https://m.edso00.ru/6054b8c1
HAJTUHIPUYECKON MTOBEPXHOCTH
Hunuaap: ocHoBaHUS 1 OOKOBasi TOBEPXHOCTD,
5 obpa3 ast ¥ OCh; TUIOMIAIb OOKOBOH U MOJHOMN 1 bubmmorexa [JOK
pasyom > frottan https://m.eds00.ru/188f6216
MMOBEPXHOCTHU
N300parkeHne HuIMHApa Ha TIOCKOCTH. Pa3BépTka
6 nunHapa. CeueHus IMHAPA (TUIOCKOCTHIO, 1 bubmmoteka IIOK
NapajuIeJIbHON WIX NIEPIEHIUKYIISIPHONU OCU https://m.eds00.ru/016e25eb
IHH]IPA)
Konundeckast moBepXHOCTH, 00pa3yroIiue
7 KOHMYECKOU I'IOBerHOCTI/I ocf 1/1}1]3}: [IMHA 1 Bubmmorexa [IOK
y P ’ P https://m.eds00.ru/c94ba09b
KOHHMYECKOU MOBEPXHOCTU
8 Konyc: ocHOBaHue 1 BepinHa, 00pa3yromas U oCh; 1 bubnuotexa [JOK
TJI0IAIh OOKOBOM ¥ TIOJTHOM MOBEPXHOCTH https://m.eds00.ru/897dd3b2
9 Y cedéHHBIN KOHYC: 00pa3yrolue 1 BHICOTA; 1 bubmmoreka [JOK

OCHOBaHMS 1 OOKOBas ITOBEPXHOCTH

https://m.edso0.ru/1468bab3
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N300paxkeHne KOHyca Ha MI0CKOCTH. Pa3BépTka
koHyca. CeueHus KOHyca (IIJIOCKOCTHIO,

bubnunoreka LIOK

10 NapajyieIbHON OCHOBAHMIO, U INIOCKOCTBIO, https://m.edsoo.ru/Obdelbe8
MIPOXOSAIICH Yepe3 BEPIITUHY)
11 KomOunamms Ten BparieHus: 1 MHOTOIPaHHUKOB buGnnorexa [IOK
https://m.edsoo.ru/3cef10e5
12 MHororpaHHHK, ONTMCaHHBINA 0K0JI0 chepsr; chepa, bubmmoreka [JOK
BIUCAaHHAs B MHOTOT'PAHHUK WJIM B TEJIO BpaIllCHUS https://m.eds00.ru/0b136158
13 [Tonsitue 06 06BéMe. OCHOBHBIC CBOMCTBA 00BEMOB bubnuoreka [{OK
Tl https://m.edso0.ru/26a03fb7
N bu6nmorexa LIOK
14 O6ném nummizpa, Komyca https://m.edsocL).Iru/5513d87b
N bu6nmorexa LIOK
15 OOBEM wmapa 1 niowmans Chepst https://m.edsocL).Iru/d189bde2
[TonoOnebIe Tena B npocTpancTBe. COOTHOMICHUS
16 MEXy TUIOIIAIIMH IIOBEPXHOCTEH, 00bEMaMu bubnnorexa [JOK
HOTOGHBIX Tet https://m.edsoo.ru/810cfleb
17 KontponbHas pabora no remam "Tena Bpamienus" u bubmuotexa [IOK
"O6bemsbI Ten" https://m.edso0.ru/4a33a8ab
18 BexTop Ha MJI0CKOCTH U B IPOCTPAHCTBE bubmorexa [IOK
https://m.edsoo.ru/5caefclb
19 CrnosxeHue ¥ BHIYUTaHNE BEKTOPOB bubmorexa HOK
https://m.edsoo.ru/23f4f089
20 YMHOK€eHHEe BEKTOpa Ha YUCIIO0 bubmmorexa LIOK
https://m.edsoo.ru/dee379eb
21 PasnoxxeHue BekTopa 1o TpéM HEKOMILTaHAPHBIM bubmuoreka [{OK
BekTopaM. [IpaBuiio nmapannenenunena https://m.edsoo.ru/a28fd74e
22 Pemrenue 3anay, CBA3aHHBIX ¢ TPUMEHEHUEM bubnunoreka LIOK
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IIpaBUJI ICUCTBUM C BEKTOPaMHU

https://m.edsoo.ru/5a827900

KoopaunaTHO-BEKTOPHBIN METO/ IIPU PELICHUN

bu6nmorexa [IOK

23
reOMETPUYECKUX 3a]1a4 https://m.edsoo.ru/d3alfe30
[IpsiMoyrobHAs cCCTEMa KOOPIMHAT B
24 1} pocT ZLII:ICTBC Koopaunater BP:I[(TO a. [Ipocretimue bubmmorexa [JOK
povIp ) b pa- 1P https://m.edsoo.ru/48db7058
3aJ]auu B KOOPIMHATAX
o5 VYron mexay Bektopamu. CKasipHOE MPOU3BEICHHE bubmmorexa [JOK
BEKTOPOB https://m.edsoo.ru/725effc4
Brruucienue yrioB Mex1y OpsIMbIMHA U bubnnorexa [JOK
26
IIJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
97 KonTponbHas pabota o Teme "BekTopsl u bubmmoreka [JOK
KOOPJMHATHI B MpOCTpaHCcTBE" https://m.edsoo.ru/77c22fc5
[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS
28 3HaHUU. OCHOBHBIE PUTYPBI, PAKThI, TEOPEMBI brbmmorexa [TOK
' YPEL > TeOP https://m.edsoo.ru/1780ba5d
Kypca IJIaHUMETPUHU
[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS
29 3HaHWH. 3aa4M INIAHUMETPUN U METOBI UX bubmorexa HOK
i p A https://m.edsoo.ru/7491efe0
pelreHus
bubnunorexa LIOK
30 HroroBast KOHTpOJIbHAS paboTa
TOTOBad ROHTPOTLHAA pabot https://m.edsoo.ru/ec24dfc2
[ToBTOpeHme, 0000IIEHNE U CUCTEMATH3AITUS
31 3HaHUU. OCHOBHBIE PUTYPBI, PAKThI, TEOPEMBI bubmmorexa LIOK
' YPEL > TEOP https://m.eds00.ru/078cd184
Kypca TIaHAMETPUH
[ToBTOpeHMEe, 06001IEHNE U CHUCTEMATH3AIUS
32 3HAHUU. 3a]]a41 TIAHUMETPUU H METOJIBI HX bubmmorexa [JOK
i P A https://m.edsoo.ru/4dffda97
pelreHus
33 [ToBTOpenue, 0000IIeHNE U CUCTEMATH3aIHS bu6bnuorexa [IOK

3HaHuil. OCHOBHBIE (QUTYPHI, (PAKTHI, TEOPEMBI

https://m.edsoo.ru/74b2ad91
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Kypca CTepeoMeTpUuu

34

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

bu6nmorexa [IOK
https://m.edsoo.ru/f465d10e
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anreOpa v Hadajga MaTeMaTHYECKOTO aHaIN3a, T€OMETPHSL.
I'eometpus, 10-11 knaccwl/ Atanacsin JI.C., byry3zos B.®., Kanomues C.b. u
ap., AkironepHoe obmectBo «M3narensctBo «IIpocBemieHne

Marematuka. ['eometpus, 11 xmacc/ Mepsnsk A.T'., Homuposckwuii JI.A.,
[Tononckuit B.b., Axup M.C.; noxa penakiueit [Togonsckoro B.E., O0miecTBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO M3naTensckuit nentp «BEHTAHA-

['PA®»; AxunonepHoe obmectBo «M3narensctBo «IIpocsemieHue»

METOIUYECKHUE MATEPHUAJIBI JJJIAA YYUTEJIA
" InpakTuyeckne matepuansl 1o reomerpun'”, 11 kmace. Mepamsax AL,

[Tononckuii B.b., Pabunosuu E.M., Slkup M.C., Benrana-rpad

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

https://lesson.edu.ru



