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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 TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOy4YEHHUS T€OMETPHH B HAIMPABICHWU JIUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEeaJbHOTO0 W HACATbHOTO, XapaKTepe OTpaskeHUs
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHYECKOTO MOJCITUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UJIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

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

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

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



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

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

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIIMXCs CPEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmectBe. KpoMe 3TOro, OHMU MMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETPHUIO Oosiee
r1y0OKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opmMupoBaHue mNpeACTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,;

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

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 aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIOB  3aJlay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE WHTEUICKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEMH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



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

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MMO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOJY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE cozeprkaresibHble TuHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CPEIHEr0 00IIero 00Opa3oBaHMS.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENbHO U MOCTYIATEIBHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUNH OOy4yaroUIMXcs, pacuIupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenne reomerpumn orBoauTcs 2 4aca B Henenmo B 10 knacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TPSAMBbIE B IPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABIIEHHBIMU CTOPOHAMH; yrOJd MEXJIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUiockoctei. [lpocTeiliine mnpocTpaHCTBEHHbIE (QUIypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeOpeMa O MpsSIMOU
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKyIIIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 1O  IUIOCKOCTH,  TOPOEKIUs  (QUIypsl HA  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TJIOCKOCTEH: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBI
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAHME MUPAMU/IbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IbL; MPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIpAaHHUKA; MpaBUJIbHAS MpU3Ma U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
terpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHU/IBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, MPSMOMH,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIONIa/Ib OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSMOM MPHU3MBL
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MMUPAMUJbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOTI0OHBIX TEJL.

11 KIIACC

Tesia Bpalmenus

[Hunuuaapuyeckas MMOBEPXHOCT, oOpa3yrormiue HUJIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUAMETp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
10111 ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOunanuu Ten BpalleHusi W MHOTOTPAHHHUKOB. 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 miomab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJl.

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

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. CI0KEHUE W BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IPUMEHCHUEM TMIPAaBUJI JEUCTBUU € BekTopamu. [IpsMoyronbHas cucrema



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



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOrO0 OOIIECTBA, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSIMY ¥ Ha3HAYCHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKECHUS 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 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AaHHOT'O C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKECHUN HAYKU U JESATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYyAYIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHUBOCTBIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 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); (bu3ruecKoro
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 €€ MPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



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

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa 9SKOJOTHYECKUX  MPoOIIeM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYSCKON KyJbTYypOW KaK CpEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

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

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a308biX KOSHUMUBHLIX NPOYeccos oobydarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBISBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHN, OTHONICHUH MEXAY TIOHATUIMH; (OPMYIUPOBATH
OTIpENICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAMHWYHBIC, YAaCTHBIC W OOIIWC;
YCIIOBHEBIC;

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



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HWCIIOJIH30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUCHHA, YMO3AKIIOUEHUH 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 cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaubOoNee MOAXOAAIMUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e HCIIOJBH30BAaTh BOMPOCHI KaK HCCJIENOBATEILCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUII;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, 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 WH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypHUpOBaTh WH(OPMAIIHIO, TIPEICTABIATH €€ B PAIMUHBIX PopMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaA&KHOCTD uHbOpMaITuu 1o CaMOCTOSITEIIBHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMHU M LIETSIMU OOIICHUS; CHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJly PEIICHUS 3a1a4l, KOMMEHTUPOBATh MOJyYEHHBIN pe3yIbTarT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIPOCHI O CYIIECTBY 00CYK/1aeéMOM TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJIEU, HAIICJICHHbBIC HAa TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JMayora, OOHapy»uBaTh pa3iMyue U CXOJICTBO MO3UIIUHU; B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
NPEACTABIATh  PE3YyJbTaThl  pELICHHWS  3aJayd,  OKCIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 NPE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJUBUAYAJLHONU pabOThI MPU PELICHUH YUYEOHBIX 3a/1a4; MPUHUMATH 11€JIb
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacnpeaensaTh BUAbl padoT, JOrOBapUBATHCA, 00CY X AATh MPOLECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYXKIeHUs, 0OMEH MHEHHU,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

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

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa pEeIICHUsI MATEMATUYECKOM 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 OIICHUBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHSITH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHsATh aKCUOMBI CTEPEOMETPUM M CJEICTBHUS U3 HHUX IPHU PELICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

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

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

Pacrio3naBaTh OCHOBHBIE BHJABI MHOTOTPAaHHUKOB (MMpaMuaa; MpuU3Ma,
IPSIMOYTOJIBHBIN MapaJlIesIeuIe]l, Kyo0).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpasl ~ OCHOBaHHUS  JJIs
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHITHSIMH: CEKYIIas TNIOCKOCTh, CEYEHNE MHOTOT PAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pernats 3aaun Ha HaXOXKJCHHE TEOMETPUIESCKUX BEIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIECHUE PACCTOSIHUA MEXAY IABYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMHU.

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



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMyua) C© TpUMEHEHHEM (QOpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHAMH: CHMMETpPUS B IPOCTPAHCTBE;, LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

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

[TpumensaTh reomeTpuueckue (HaKTbl Ui PEUIEHHS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

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

IIpuBOOUTHE NpUMEPBl MATEMATUYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC 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
MaTeMaTUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh PpeajbHbIC
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

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

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

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLECHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

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

BbI4ucasTe COOTHOUIEHHUS] MEXIY IJIOIAASIMU MOBEPXHOCTEN M 00bEMaMu
MOT00HBIX 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, WHTEPHIPETUPOBATH M MpPeoOpa3oBbIBaTh HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHSTH, KAKUMU CBOMCTBAMH OHU 00JIaJaI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBHI.

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

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPAUHAT.

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

Pemarte npocreimme reoMeTpU4eCKUEe 3alayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

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

[IpumeHaTs OpocTEHIINE IPOTPAMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

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

[IpuMEHATh MOJTYyYEHHBIE 3HAHMUS HA MPAKTHUKE: aHAJIU3HPOBATH pEabHBIE
CUTyallud W IIPUMEHATh HW3YUYCHHBIE IOHATUS B MPOLIECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI M TEOpEM, anmapara aareOphl; pemaTth
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC
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10

https://resh.edu.ru/

becena,
HampaBJiCHHAs HA
c(hOpPMHUPOBAHHOCTH
rpak 1aHCKOM
MO3UIUN
oOyuJaromerocst Kak
AKTUBHOTO H
OTBETCTBEHHOTO
YJIeHa POCCUICKOTO
o01ecTBa,
MIPEJICTABICHUEM O
MaTeMaTHIeCKHIX
OCHOBax
(YHKITMOHUPOBAHUS
Pa3ITUYHBIX
CTPYKTYP, SIBJICHHIA,
MIpoLEeayp
IPaXTaHCKOTO
obmecTBa (BEIOOPHI,
OTIPOCHI | TIp.),




[Ipsimble M TIOCKOCTH B
npocrpanctse. [lapamiensHoCTh
MPSIMBIX U IJIOCKOCTEN

12

https://resh.edu.ru/

YMEHUEM
B3aUMO/IEHCTBOBATh
C COLIMAJIbHBIMU
WHCTUTYTAMH B
COOTBETCTBUU C UX
GyHKIUSAMU U
Ha3HAYCHUEM
YueOHbIC
CUTYalHH,
HallpaBJICHHbIE HA
c(hOpPMUPOBAHHOCTH
poccuiicKon
rpaXk1aHCKOM
UJICHTUYHOCTH,
YBaXEHUs K
MPOLLJIOMY U
HACTOSIIIEMY
POCCUICKOMN
MaTE€MaTHKH,
IIEHHOCTHBIM
OTHOIIIEHUEM K
JTOCTIKCHHSIM
POCCHICKHX
MaTE€MaTUKOB U
poccuiicKon
MaTeMaTUYECKON
HIKOJIBI, K
HCITOJIb30BAaHUIO
3THUX JNOCTH)KECHUU B

JIpYTUX HayKax,




TEXHOJIOTHSIX,
cdepax IKOHOMUKH

[lepneHUKyYISIPHOCTD MPSAMBIX U
IJIOCKOCTEN

VYTasl MeXIy OpSIMBIMU U
IJIOCKOCTSIMU

12

10

https://resh.edu.ru/

https://resh.edu.ru/

Huanor,
HaIlpaBJICHHBIN HA
OCO3HaHUE
JIyXOBHBIX
LEHHOCTEH
POCCHICKOTO
HapoAa;
c(OpPMHPOBAHHOCTH
HPABCTBEHHOI'O
CO3HaHW,
3TUYECKOTO
MOBE/ICHNUS,
CBSA3aHHOTO C
IPAKTUYECKUM
IIPUMEHEHNUEM
JNOCTHKEHUM HAYKH
U 1€ATEIbHOCTHIO
y4€HOTO

Y4eOHbie
CUTYalHH,
pacKpbIBarOIINE
OCO3HaHUE JIMYHOTO
BKJIa/Ia B
MTOCTPOCHHE
YCTOMYUBOTO

Oymyiero

MHoOrorpaHHuK"

11

https://resh.edu.ru/

I'pynmoBoit




O6bEMBI MHOTOIPaHHUKOB

https://resh.edu.ru/

MIPOEKT,CBSA3aHbIN C
3CTETUYECKUM
OTHOILIEHUEM K
MUPY, BKIKOYas
3CTETUKY
MaTEeMaTUYECKUX
3aKOHOMEPHOCTEH,
00BEKTOB, 3aJ1a4,
peleHui,
pacCyXJIeHHH;
BOCIIPUMMYHUBOCTBIO
K MaTeMaTH4eCKUM
acreKkTam
pa3IMYHbIX BUJOB
HCKYCCTBA

TBopueckas pabora,
HampaBlieHHas Ha
c(hOpMUPOBAHHOCTh
YMEHHUsI IPUMEHSTh
MaTeMaTHYECKUE
3HAHHS B HHTEPECax
3II0POBOTO H
Oe3omacHOrO 00pasa
KU3HHU,
OTBETCTBEHHOTO
OTHOIICHUS K
CBOEMY 3JI0POBbIO
(3mopoBo€ MUTaHUE,
cOaTaHCUPOBAHHBIN
PEKUM 3aHITUH U




OT/IBIXA,
peryisipHas

(buzndeckas
AKTHBHOCTH )

IloBTOpEHME: CeueHus, pacCTOSHUSA
U YTJIBI

https://resh.edu.ru/

JnnakTuueckue
WTPHI,
HalpaBlieHHbIC HA
TOTOBHOCTD K
TPYAY, OCO3HAaHUEM
EHHOCTHU
TPYAOIO0US;
UHTEPECOM K
pa3nuyHbIM cepam
npodeccuoHaNTbHOM
NEeSITENIbHOCTH,
CBSI3aHHBIM C
MaTeMaTUKOU U €€
MPUIIOKEHUSMU,
YMEHHEM
COBeEpIIIaTh
OCO3HaHHBII BBIOOP
Oynymeit
npodeccuun u
pean30BhIBATh
COOCTBEHHBIE
YKU3HEHHBIC TITaHbBI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68




11 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB M TeM
NporpamMmbl

KoanuecTBo 4acoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

DJIeKTPOHHbBbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Bunnl

eI TeJIbHOCTH
00y4aroIuxcs ¢
yuyeToM padoueit
NMPOrpamMMbl
BOCIIMTAHUS

Tena BpameHus

12

https://resh.edu.ru/

becena o
TOTOBHOCTHU U
CIIOCOOHOCTH K
MaTEeMaTHIECKOMY
00pa3oBaHMIO U
camM000pa30BaHHIO
Ha MPOTSHKEHUU
BCEU KU3HU

OO0BEMBI TEN

https://resh.edu.ru/

TBopueckas
pabora,
HalpaBJICHHas Ha
TOTOBHOCTB K
aKTUBHOMY
YYaCTHIO B
penieHun
MPAaKTHYECKUX
3a/1a4
MaTE€MaTHYECKOU
HaIpaBJIEHHOCTU

[ToBTOpenue, 0600IIEHNE,
cucTeMaTu3alus 3HaHu|

https://resh.edu.ru/

Pa3BuBaromias
ydeOHasi CUTyaIus,




HalpaBJeHHAs Ha
c(hOpMUPOBAHHOCTh
MUPOBO33PEHUS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY
YPOBHIO pa3BUTHUS
HAyKH U
00111eCTBEHHOM
MIPAKTHKH,
MTOHHMAaHHEM
MaTeMaTU4eCKOi
HAyKH Kak cepbl
4YeJI0BEUECKOM
NeSITENIbHOCTH,
JTaIoB €€ pa3sBUTHUSA
¥ 3HAYMMOCTH JIJIs
pa3BHUTHSA
ITUBUJIM3AITUU

BCKTOpLI " KOOPAWHATEI B

https://resh.edu.ru/

VYyeOHas cuTyaus,
HampaBJIeHHAs Ha
OBJIAJICHUE SI3BIKOM
MaTEeMaTHUKH U

MIPOCTPAHCTBE 10 MaTE€MaTHYECKOU
KYJIBTYpOH Kak
CPEIACTBOM
IIO3HAHUS MUPA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB JIeKTPOHHBbIE
Ne undgposbie
/i Tema ypoka Beero Kourpoabuble IIpakTHyeckue ofpaIOBATEIHHbIE
padoTbI padoThbI pecypest
OCHOBHBIE IOHSITUSI CTEPEOMETPHUH: TOUKA, https://resh.edu.ru/
npsimMasi, IJI0CKOCTh, IpocTpaHcTBo. [IpaBuiia
1 n300pakeHNs Ha PUCYHKAX: H300paKeHUs 1
IJIOCKOCTEH, MapaljiesIbHbIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka
5 [TonsiTusA: nepecekaronecs mIoCKOCTH, 1 https://resh.edu.ru/
nepecekarommecs npsmasi ¥ miockocThb
3 [TonsTus: nepecekarommecs mIOCKOCTH, 1 https://resh.edu.ru/
IIepeceKaroIuecs npsimas v II0CKOCTh
3HaKOMCTBO C MHOT'OIpaHHUKaMH, https://resh.edu.ru/
4 n300pakeHre MHOTOIPaHHUKOB Ha 1
PUCYHKAX, Ha MPOEKIIMOHHBIX YepPTEKaX
HavanpHbie cBeieHNs 0 KyOe 1 mupamu/e, https://resh.edu.ru/
5) uX pa3BEépTku U Moaenu. CeueHus 1
MHOTOTPaHHUKOB
HauanbHble cBeieHHs 0 KyOe U IHUpaMuie, https://resh.edu.ru/
6 UX pa3BEPTKU U Mozenu. CeueHust 1
MHOTOTPaHHUKOB
[TonsTHe 06 aKCMOMATUYECKOM ITOCTPOSHUU https://resh.edu.ru/
7 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U 1

CIICACTBHUA U3 HUX




[TonaTne 06 akCHOMAaTHYECKOM MTOCTPOCHHH

https://resh.edu.ru/

8 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U

CIIEZICTBUS U3 HUX

[TonaTne 06 akCHOMAaTHYECKOM MTOCTPOCHHUH https://resh.edu.ru/
9 CTEPEOMETPUU: aKCUOMBI CTEPEOMETPHUU U

CJIEJICTBUS U3 HUX

[TonsTre 06 akCHOMaTUYECKOM TOCTPOECHUHU https://resh.edu.ru/
10 CTEPEOMETPUU: aKCUOMBI CTEPEOMETPHUH U

CJIEJICTBUS U3 HUX

B3anMHoe pacnionoxeHue npsmbIx B https://resh.edu.ru/
11 IIPOCTPAHCTBE: IepeceKaroIuecs,

napajJiesibHble ¥ CKpeIlHBaIOLINecs IpsMble

[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEHN B https://resh.edu.ru/
12 IIPOCTPAHCTBE: MapajlUIeIbHbIE IPSIMBIE B

IIPOCTPAHCTBE; MAapPAJUIEIBHOCTD TPEX

MPSIMBIX

[TapamienpHOCTh IPSIMBIX U IUNIOCKOCTEN B https://resh.edu.ru/
13 npoctpancTse: [lapanienbHOCT PsAMOiL 1

IJIOCKOCTH
14 VYTIIIBI ¢ COHANPAaBIEHHBIMU CTOPOHAMU https://resh.edu.ru/
15 VYron Mexay npsiMbIMU B IPOCTPAaHCTBE hitps://resh.edu.ru/
16 Yron Mexay npsiMbIMU B IPOCTPaHCTBE hitps://resh.edu.ru/
17 [TapamienbHOCTh IIOCKOCTEN: https://resh.edu.ru/

napajuieNbHbIe MII0CKOCTH
18 CBoiicTBa mapayyIeIbHBIX TUIOCKOCTEH hitps://resh.edu.ru/




[Ipocreiimme npocTpaHCTBEHHBIE PUTYPHI HA

https://resh.edu.ru/

19 IUIOCKOCTH: TETPa3p, KyO, napasuiesenumne

20 TocTpoenue ceuenuii https://resh.edu.ru/

21 Toctpoenue ceuenuii https://resh.edu.ru/
KonrponsHas padora o teme "[Ipsimbie u https://resh.edu.ru/

22 IJIOCKOCTH B TIPOCTPAHCTRBE.
[TapanneabHOCTh NMPSIMBIX U TNIOCKOCTEH"

93 [lepneHUKyYISAPHOCTD NPSMOM U IUVIOCKOCTH: https://resh.edu.ru/
NIEPIEHIUKYJIIPHBIE IPSIMbIE B IPOCTPAHCTBE

24 [Ipsimbie mapajiesbHbIE U https://resh.edu.ru/
MEPIEHIUKYJIPHBIE K IIJIOCKOCTH

o5 [IpsiMbIe mapainienbHble U https://resh.edu.ru/
MEPIEHIUKYIIIPHBIE K IIJIOCKOCTH

26 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U https://resh.edu.ru/
IJI0CKOCTH

97 [Ipu3Hak nepneHaAuKyJIApPHOCTH IPSIMON U https://resh.edu.ru/
IJIOCKOCTH

28 TeopeMa 0 npsAMON NepHEeH JUKYIISAPHON https://resh.edu.ru/
IJIOCKOCTH

29 Teopema o npssMON NepIEHAUKYISIPHON https://resh.edu.ru/
IJI0CKOCTH

30 TeopeMa 0 npsAMOU NEepIEH UK YIISIPHON https://resh.edu.ru/
IJI0OCKOCTH
[lepneHuKymsp ¥ HAKIIOHHBIE: PACCTOSHUE https://resh.edu.ru/

31 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT

IIPSIMOM A0 MJIOCKOCTH




[lepnenuKysip U HAKJIOHHBIE: PACCTOSIHUE

https://resh.edu.ru/

32 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
IPSIMOH 10 IJIIOCKOCTH
IlepnieHUKYISIp ¥ HAKIIOHHBIE: PACCTOSHUE https://resh.edu.ru/
33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 710 IIJIOCKOCTH
[lepneHquKynsp ¥ HAKIOHHBIE: PACCTOSIHUE https://resh.edu.ru/
34 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 710 IJIIOCKOCTH
35 VYTIIbl B IPOCTPAHCTBE: YIOl MEXKAY IPSIMON https://resh.edu.ru/
U TJIOCKOCTBIO
36 JIByrpaHHBIN yroJl, JMHEHHBIA yroi https://resh.edu.ru/
JBYI'PAHHOI'O yIJia
37 JIByrpaHHBIN yroJl, JMHEHHBIN yroi https://resh.edu.ru/
JBYTPaHHOT'O yIJia
38 [IeprieHAMKYIAPHOCTD IUIOCKOCTEMN: MTPU3HAK https://resh.edu.ru/
NEPIEHIUKYJIIPHOCTH JBYX TUIOCKOCTEN
39 [lepneHMKyISAPHOCTD MIJIOCKOCTEMN: IPU3HAK https://resh.edu.ru/
MEPIEeHIUKYISPHOCTH JBYX TUIOCKOCTEN
40 [lepneHMKyISAPHOCTD MJIOCKOCTEMN: TPU3HAK https://resh.edu.ru/
MEPIEeHIUKYISIPHOCTH JBYX TIOCKOCTEH
41 TeopeMa 0 TpEX NepHeHAUKYIIApax hitps://resh.edu.ru/
42 Teopema o Tpéx nepneHAUKYISIPax https://resh.edu.ru/
43 Teopema o TpEX mepreHANKYIApax https://resh.edu.ru/
44 KonrponsHas padora no remam https://resh.edu.ru/

"IlepneHIUKYISIPHOCTD NPSAMBIX U




wiockocTeil" u "YTibl MEXKY OPSIMBIMU U
m1ocKocTsAMu"

45

[lonsiTHE MHOTOIpaHHUKA, OCHOBHBIE
3JIEMEHTBl MHOI'OTPAaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOI'OTPaHHUKA

https://resh.edu.ru/

46

47

48

[Tpu3ma: N-yronpHas npu3Ma; TpaHu U
OCHOBAHMS IPU3MBI; TIpsiMasi U HAKJIOHHAs
MPU3MbI; OOKOBAs U MOJIHASI TOBEPXHOCTh
MIPU3MBI

[Napannenenunen, mpsIMOYTOJIbHBIN
napajuieNienuIes U ero CBoicTBa
[Mupamuna: N-yronbHas nupamuaa, TpaHu u
OCHOBaHUE MUpPaMUIbl; OOKOBas U TOTHAS
MOBEPXHOCTh MUPAMU/IBL; TPABUIIbHAS U
yceu€HHas mupaMua

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

49

50

HpaBI/IJ'IBHI)IC MHOT'OTpaHHUKH: MTIOHATHUC
IIPaBWJIBHOTO MHOTOTPAHHUKA; TPaBUJIbHAS
IIpU3Ma M NpaBUiIbHAS IHPAMUIA;
IIpaBWIbHAs TPEYTOJIbHASI IMPAMUAA U
MPaBUIIBHBIN TETpasdap; KyO
[IpeacraBnenue o MpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTa3p, NOACKadIp U
HKOCAdP.

https://resh.edu.ru/

https://resh.edu.ru/

51

CumMMeTpusi B MPOCTPAHCTBE: CUMMETPHS
OTHOCHUTENbHO TOYKH, MPSIMOM, TIOCKOCTH.
DNeMEeHThl CUMMETPHUH B TUPAMHUAAX,
napajuleJIenuneaax, NpaBuiIbHbIX
MHOTOTpaHHUKAX

https://resh.edu.ru/




Brrunciaenue 31€eMEHTOB MHOTI'OT'PpaHHUKOB:

https://resh.edu.ru/

52

pEOpa, TuaroHau, yribl

[Tnouianp 60KOBOM OBEPXHOCTH U IOJIHOM https://resh.edu.ru/
53 IIOBEPXHOCTHU MPSMOM IIPU3MBI, ILIOIIAIb

OCHOBaHUH, TeopeMa 0 OOKOBOU

IIOBEPXHOCTHU MPSMOM IIPU3MBI

[Tnomaae 60KOBOM MOBEPXHOCTH H https://resh.edu.ru/
54 IMOBCPXHOCTHU HpaBHHBHOﬁ nupamMuibl,

TeopeMa O TUIONIau OOKOBON TTOBEPXHOCTH

YCEUEHHOW MUPAMUIBI
55 KoHntposbHas paboTta mo teme https://resh.edu.ru/

"MHuororpaHHuku"
56 TousiTHe 06 06hEME https://resh.edu.ru/
57 OGBEM THpPAMHUIBI https://resh.edu.ru/
58 OOBEM IUPaMUBI https://resh.edu.ru/
59 OOBEM IUPaMUIBI https://resh.edu.ru/
60 OGBEM THpPAMHUIBI https://resh.edu.ru/
61 OGBEM IPH3MBL https://resh.edu.ru/
62 OGBEM IIPU3MbL https://resh.edu.ru/
63 OGBEM IPH3MBL https://resh.edu.ru/
64 Kontponbras padota mo teme "OO0bEMBI https://resh.edu.ru/

MHOTOT'PaHHUKOB"
65 [loBTOpeHue, 0606IIeHNE CUCTEMATH3AIIUS https://resh.edu.ru/




3HaHui. [locTtpoeHnne ceueHuii B
MHOTOTpaHHHUKE

[ToBTOpEeHME, 0600IIIEHNE CHCTEMATH3AIIHS
3HaHUU. BplUKCIIEHNE PACCTOSHUM: MEXIY
66 JBYMSI TOUKaMH, OT TOYKH J0 MPSMOM, OT
TOYKH JI0 IJIOCKOCTH, MEKIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU

https://resh.edu.ru/

67 HroroBas KoHTpoOJIbHAs paboTa

[ToBTOpenue, 0600IIeHHE CUCTEMATH3AIIHS
3HaHUWil. BeIYUCIICHUE YITIOB: MEXIY

68 CKPEUIMBAOIIUMHUCS MPSIMBIMH, MEXITY
NPSIMOY ¥ TUIOCKOCTBIO, IByrPAaHHBIX YIJIOB,

YTJIOB MEXY IIIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME

68

https://resh.edu.ru/

https://resh.edu.ru/




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne i/ Tema ypoka Kourpoabnble IIpakTnyeckue HupposLie
Bcero oOpa3oBaTejibHbIE
padoThI padoThI pecypes:

1 Cdepa u map: ueHtp, paauyc, 1uamerp; 1 https://resh.edu.ru/

IUIOIAAb TOBEPXHOCTHU Cepsl

Bsanmuoe pacrionoxxenue chepsl u https://resh.edu.ru/
2 IUIOCKOCTH; KacaTeslbHas MIIOCKOCTh K 1

cthepe; miomaas chepsl
3 N3obpakenue cepsl, mapa Ha IOCKOCTH. 1 https://resh.edu.ru/

Ceuenus mapa

[unuHaprdeckas IOBEPXHOCTD, https://resh.edu.ru/
4 00pa3yromue MUJINHIPUIECKOM 1

MOBEPXHOCTH, OCh IIMIIMHIAPUYECKOU

MOBEPXHOCTHU

[{winHap: ocHOBaHUS U OOKOBas https://resh.edu.ru/
5 MOBEPXHOCTh, 00pa3yromas U 0Ch; MJIOLIA]b 1

OOKOBOH U MOJTHON OBEPXHOCTH

N300paxkenne nUIuHApPa Ha MIOCKOCTH. https://resh.edu.ru/
6 Pa3Béprka nununapa. CedeHus HUIMHIpa 1

(MI0CKOCTHI0, MApaIEIIbHOW WIIH

NEPIEHIUKYJIIPHON OCH LIMJIMHAPA)

Konunyeckas moBepXHOCTh, 00pazyroliue https://resh.edu.ru/
7 KOHUYECKON ITOBEPXHOCTH, OCh ¥ BEPIINHA 1

KOHHYECKOU MTOBEPXHOCTU
8 KoHyc: ocHOBaHME U BEpIIIMHA, 1 https://resh.edu.ru/




o0pa3yrolias U 0Ch; IIOMAaas OOKOBOM 1
TIOJTHOM TTOBEPXHOCTH

Yceu€HHBIN KOHYC: 00pa3yoire 1 BBICOTA,

https://resh.edu.ru/

9
OCHOBaHHUA U OOKOBast MOBEPXHOCTh
N3o0pakeHre KOHyca Ha TJI0OCKOCTH. https://resh.edu.ru/
10 Pa3péprka konyca. CeueHus KoHyca
(TTOCKOCTHI0, MapalIeIbHOW OCHOBAHUIO, U
IJIOCKOCTBIO, IPOXO/ASILEHN Yepe3 BEPIIUHY)
11 KoMOuHamust Ten BpareHus u https://resh.edu.ru/
MHOTOTPaHHUKOB
MHororpaHHuK, OIMCaHHBIN OKOJIO c(epsl; https://resh.edu.ru/
12 cdepa, BiMcaHHAasi B MHOTOTPAHHUK HJTU B
TEJO BpallleHus
13 Ilonsarue 06 00béMe. OCHOBHBIE CBOMCTBA https://resh.edu.ru/
00BEMOB TN
14 O6BEM IHTHHPA, KOHYCA https://resh.edu.ru/
15 O0béM mapa 1 mIoImaab chepbl https://resh.edu.ru/
[Tono6HbIe TENa B IPOCTPAHCTBE. https://resh.edu.ru/
16 CooTHoIIeHNS MeXTYy IUTOIAIMU
MMOBEPXHOCTEH, 00bEMaMU MOTIOOHBIX TEI
17 KonTtponbHas pabora no tTemam "Terna https://resh.edu.ru/
BpaieHus" u "O6beMbl Ten"
18 BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE hitps://resh.edu.ru/
19 CrnosxeHue 1 BBIYMTaHUE BEKTOPOB https://resh.edu.ru/
20 YMHOXKEHHE BEKTOpa Ha YHCIIO https://resh.edu.ru/




21

Pa3nosxeHne BeKkTOpa 10 TpEM
HEKOMIIJIaHapHBIM BekTopaM. [IpaBuiio
napaJenenunesa

https://resh.edu.ru/

22

Pemenune 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM IIPaBUIl ACUCTBUM C
BEKTOPaMHU

https://resh.edu.ru/

23

24

[IpsaMoyronbHas cucremMa KOOpAHHAT B
npoctpancTse. KoopanHatel BeKTOpa.
[Ipocreitmme 3aga4n B KOOpAMHATAX

VYroa mexay Bektopamu. CransipHoe
MPOU3BEIEHUE BEKTOPOB

https://resh.edu.ru/

https://resh.edu.ru/

25

Brpluucnenue yrios Mexy NpsIMbIMUA U
IIJIOCKOCTSIMU

https://resh.edu.ru/

26

27

KoopanHaTHO-BEKTOPHBIN METOJ ITPU
pELIEHUN TEOMETPUYECKUX 3a1a4

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

https://resh.edu.ru/

https://resh.edu.ru/

28

[ToBTOpenue, o6obIIeHNE 1
cucreMaru3anus 3HaHuiH. OCHOBHBIE
burypsl, GpaxTsl, TEOpEMBI Kypca
IUTAHUMETPHUH

https://resh.edu.ru/

29

[ToBTOpenwme, 0600IIEHNE 1
cucteMaTuzanus 3HaHuii. OCHOBHBIE
¢burypsl, GpaxThl, TEOpEMBbI Kypca
TUTAHUMETPHUH

https://resh.edu.ru/

30

[ToBTOpenwue, 0600IIEHNE 1
cUCTEMaTu3alys 3HaHu|. 3agaqu
MJIAHUMETPUH ¥ METOJIBI KX PEIICHUS

https://resh.edu.ru/




[ToBTOpeHue, 0600IICHNE 1

https://resh.edu.ru/

31 cucTeMaTu3alus 3HaHui. 3amaun 1
TUTAHUMETPUH U METOJIbI X PEIICHHSI
[ToBTOpeHue, 0600IICHNE 1 https://resh.edu.ru/
39 cucremaruzanus 3HaHuiH. OCHOBHbBIE 1
burypsl, GpaxTsl, TEOPEMBI Kypca
CTepEOMETPUHU
33 Wrorosas koHTpOJIBbHAS paboTa 1 https://resh.edu.ruf
34 IToBTOpEHME, 0000IIICHUE 1 1 https://resh.edu.ru/
cUCTEeMaTH3aIlus 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://resh.edu.ru/



