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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€OMETPHUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS 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 MPHU PEIICHWU 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 aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
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 TuHUN Kypca «I'eomerpum» B 1011 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 HAaBBIKAMH OCYULIECTBIISUIOCH MOCIEA0BATENIBHO U MOCTYIATEIBHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautcs 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsAMas, 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
IUIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIEIBHBIE TMpPAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajyienbHbIX IUIockocTel. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl 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 MpsSMOK
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKYIISp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TJIOCKOCTEH: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAHHUKY; pa3BEPTKA MHOrorpaHHuka. [lpusma: n-yroapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamuaa, rpaHd U
OCHOBAHME MUPAMU/IbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IbL; MPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MHPaAMUJIa; NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPABHIbHBIN
terpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHU/IBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBWIbHBIX MHOTOTPAHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU MPABUIBLHON MHUPAMUJIBL,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, o0Opazyroliue HAIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTU. KoHyC: ocHOBaHME U BepilinHa, 00pa3yronias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

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

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 MOJOOHBIX 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 mpocTpaHcTBe. CI0KEHUE W BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



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



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOEHHSI IPOrpamMMbl y4eOHOTO MNpeaMera
«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, SBIICHUM,
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, YBOXKCHUS 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,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHHWEM JIMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOTO OyAYyLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

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

Pu3nyecKoe BOCIIUTAHHUE:

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

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

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEMaTHKOW W €€ NPUIOKCHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymelr mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



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

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlMCH Ha NMPUMCHCHHE MAaTeMaTHUYCCKUX 3HAHHWH JUIs pEIICHUS 3a1ad 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
MaTEeMaTHKH M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEICTBOM IIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

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

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00OYUArOWUXC (0CBOeHUe
Memo008  NO3HAHUA ~ OKPYIHCAIOUe20  Mupa,  NpuMeHeHue  J10SUYEeCKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBISBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpeeCHUST  TMOHATUH; YCTaHABIMBATh CYIICCTBEHHBIM  IPHU3HAK
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 BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJMCHUSX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3AKITIOUCHUH TI0 aHAIOTHH;

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 ydyeOHOM 3amauM (CpaBHUBATh HECKOJBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaubOoNee MOAXOAAIMUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodiemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHHS, TMPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXITY
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 TMPOIIECCA, 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  HWCTOYHHUKOB  PA3UYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

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

2)  Vuusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS; SCHO, TOUHO, TPAaMOTHO BBIPaXaTh CBOIO
TOUKY 3pEHHSI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS IO
X0y pelIeHus 3a1a4l, KOMMEHTHPOBATH MOJIyUYEHHBIN pe3ylbTaT;

B X0/ie 00CYKJeHHS 3a]]aBaTh BOIIPOCHI IO CYIIECTBY OOCYX/IaeMOii TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBATh UJICH, HAIlCICHHbIC Ha MOUCK
peIIeHUs; COIMOCTABIATH CBOM CYXKIEHHUS C CYXKICHUSMH JIPYTHX
YYaCTHHUKOB JHajiora, oOHapyKMBaTh pa3iU4ue M CXOJCTBO MO3MILIHUN; B
KOPPEKTHOH Gopme HopMyTupoBaTh Pa3HOIIIACHS, CBOM BO3PAKEHMUS;
OpeACTaBIATh  pe3yibTaThl  pEUIeHHs  3a7add,  OKCIEPUMEHTa,
UCCIICIOBaHMSI,  TMPOEKTa;  CaMOCTOSITENbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C y4€TOM 3a/1a4 MPE3eHTAIUN 1 OCOOEHHOCTEN ay TUTOPHH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTH, IUJIAHUPOBATh OPraHU3allii0 COBMECTHOM
paboThI, pacnpenesTh BUAI padoT, 10rOBapUBATHCS, 00CYKIATh MPOIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W 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

G opmuposaHnue cMbLCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG 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(popMauu.

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;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTHh IPHU PEUICHUU
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 TOCTHKEHHUS WIM HEJOCTH)KEHUS PE3YJIbTAaTOB IEATEIIBHOCTH,
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.

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 yTia; JMHEWHBIM YroJl ABYTPAaHHOTO yria; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

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

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
PSIMOYTOJIBHBIN NapajijIesienunesn, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHITHIMH: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

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.

Permats 3a1aun Ha HaXOXKIACHUE TEOMETPUIECCKUX BEJIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBHIYMCIECHUE PACCTOSIHUA MEXIY ABYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYMH MO0 00pasiaM Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTIIOB.



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

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

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX 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 CTEPEOMETPUUECKUX 3a1a4.

[IpuBOAUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUeCKd C(HOPMYIHPOBAaHHONW MPOOJIEMbI, MOJEIUPOBATH pEaJIbHBIC
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 MOHATHUSMHU: LWJIMHAPUYECKAs IOBEPXHOCTh, OOpa3yrolne
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYYEHUS TE BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

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

Boruncnsate  00bEMBI M IUIOHIAAM  TIOBEPXHOCTEH TeNn  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
MOO0HBIX 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, HWHTEPHOPETHPOBATH M MpeoOpa3oBbIBaTh HHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMHU OHU 00JIaJIaIO0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
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 reoMeTpuueckue ¢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 OTHOIICHUWA W
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 3a1ay.

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

[IpuMeHATh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IOWCKA PEUICHUS
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 HAX0XKJICHUEM T€OMETPUUECKUX BEITUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTpuio 10 0 4
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 8
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
3 HepneH)mIiyns{pHOCTL MPSMBIX U 12 0 5
IJI0CKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1 4
5) MHororpaHHuKu 11 1 8
6 OOBEMBI MHOTOTPaHHUKOB 1 3
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 1 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 35




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )

MPOrpaMMblI Bcero o0pa3oBaTejbHbIE

padoTshI padoThI
pecypchl

Temna BpameHus 12

OOBEMEBI TN 5

BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 6

[ToBTOpeHue, 06001EeHNE, 7 1 4

CHCTEMaTHU3allus 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 21







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

~

Tema ypoka

KoanuecTBo 4acoB

KonTpoa
bHbIE
padoThI

Bce
ero

HpakTn4
ecKue
padoThI

eKTPOHHBbIE HU(POBHIE 00pa3oBaTebHbIE PECYPChI

OcHoBHBIE
TTOHSITHS
CTCPEOMETPHH:
TOYKa, Ipsimasi,
IJIOCKOCT,
MIPOCTPAHCTRO.
[IpaBuna
M300paxeHHs
Ha PUCYHKaX:
M300pakeHUs
IUIOCKOCTEH,
MapajuIeIbHBIX
MIPSIMBIX
(oTpe3koB),
CepeHbBI
oTpe3Ka

0

https://resh.edu.ru/subject/17/10/

ITonsarus:
MEepPECEKAOIIN
ecs
MIOCKOCTH,
MEPECEKAOIIN

0

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

ecs npsimas u
IIJIOCKOCTh

ITonsaTus:
MEPECEKAOIIN
ecs
IUIOCKOCTH,
MepeceKaronun
ecs npsamasi u
IUIOCKOCTh

1

https://resh.edu.ru/subject/17/10/

3HAKOMCTBO C
MHOTOTPaHHUK
amH,
n300pakeHUE
MHOTOTPaHHHUK
OB Ha
pUCYHKAX, HA
MTPOCKIIMOHHBI
X gepTexax

Hauanbubie
CBEACHHUS O
KyoOe u
UpaMuIe, uX
Pa3BEPTKU U
MOJIEIIH.
CeueHns
MHOT'OTPaHHUK
OB

1

0

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

Hauvanrueie
CBEJICHUS O

1

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

KyOe u
NUpAMUIE, UX
pa3BEPTKU U
MO/ICIIH.
Ceuenns
MHOT'OTPaHHUK
OB

[TousiTue 06
aKCHOMaTH4eC
KOM
MMOCTPOCHUHU

CTEPEOMETPHUH:

AKCHOMBI
CTepPeOMETPUH
Y CIIEJCTBUS
U3 HAX

0

https://resh.edu.ru/subject/17/10/

Ilousitue 06
aKCHOMAaTH4EC
KOM
MTOCTPOCHUHU

CTCPCOMCTPHU:

aKCHOMBI
CTepEeOMEeTpUH
U CIICICTBUS
U3 HUX

[Toustue 00
aKCHOMAaTHYEC
KOM
MMOCTPOCHHUH

0

0

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

10

CTEPEOMETPHUH:
aKCHOMBI
CTepEeOMETpUH
U CJIEJICTBUS
U3 HUX

ITousatue 00
AKCHOMAaTH4eC
KOM
[IOCTPOCHHUH
CTEPEOMETPHH:
AKCHUOMBI
CTepPEOMETPUH
U CJICOCTBUA
N3 HUX

1

https://resh.edu.ru/subject/17/10/

11

12

BzaumHoe
pacmoiokKeHne
MIPSIMBIX B
MPOCTPAHCTBE:
MEePECEKAOIIN
ecs,
rapasuiebHbIE
H
CKpEILLIHMBAIOIIN
ecs NpsMbIe
[TapamnensHOC
Tb NMPAMBIX U
MJIOCKOCTEH B
MPOCTPAHCTBE:
napasuiebHbIe

1

0

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

13

14

15

MpsIMbIE B
MIPOCTPAHCTBE;
napajuieJIbHOC
Tb TPEX
MPSAMBIX
[TapamensHOC
Tb NPAMBIX U
IIJIOCKOCTEN B
MIPOCTPAHCTBE:
[TapannensHOC
Tb NIPSAMOU U
IJIOCKOCTH

VYriasl ¢
COHAIPABJICHH
BIMH
CTOpOHAMU
Yron mexny
MPsIMBIMU B
MIPOCTPAHCTBE

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%2294%22%5D
%2C%22schoolClasslds%22%3A%2210%22

16

Yron mexny
MPSIMBIMH B
IIPOCTPAHCTBE

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%2294%22%5D
%2C%22schoolClasslds%22%3A%2210%22

17

[TapannensHOC
Thb
IUIOCKOCTEH:
napajuiebHbIC
TJTIOCKOCTH

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%2294%22%5D
%2C%22schoolClasslds%22%3A%2210%22

18

CBoiicTBa
napajuieIbHbIX



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2210%22

IJIOCKOCTEN

19

[Ipocreiimue
MIPOCTPAHCTBE
HHBIE (PUTYPBI
Ha IJIOCKOCTH:
TeTpa’ap, Kyo,
napasuieNenun
Ca

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%2294%22%5D
%2C%22schoolClasslds%22%3A%2210%22

20

21

22

23

ITocTpoenne
CEYCHUI

ITocTpoenue
CceYeHUM

KonTponbnas
pabota no
teMme "[Ipsmele
U TUIOCKOCTH B
IIPOCTPAHCTBE.
[TapamnensHOC
Thb NPSIMBIX U
miockocrei"”
[lepnenaukyns
pPHOCTH
MpsIMOM U
MJIOCKOCTH:
MEePIEeHIUKYIIS
pHBIE IIpsIMbIE
B
IIPOCTPAHCTBE

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%2294%22%5D
%2C%22schoolClasslds%22%3A%2210%22

24

[Ipsimbie



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2210%22

25

26

27

28

29

napajuiesibHble
u
MIePIEeHIUKYIIS
pHBIE K
IJI0CKOCTH

[IpsimMblie
napajuieyIbHbIE
u
NIEPIECHINKYIIS
pHBIE K
IJIOCKOCTH

IIpuznak
NIEPIECHINKYIIS
PHOCTH
psIMOM U
IIJIOCKOCTH
IIpusnax
MEePIEHIUKYIIS
PHOCTH
MpsIMOM U
IIJIOCKOCTH
Teopema o
psAIMOI
NEPIEHIUKYJIIS
pHOI1
IIJIOCKOCTH
Teopema o
IpsAIMOI
MEPIEHIUKYJISA




pHOI
IJIOCKOCTH

30

Teopema o
IpsAMON
NEPIEHIUKYIIS
pHOI
IJIOCKOCTH

31

32

[Iepnenaukyis
pu
HAaKJIOHHBIE:
paccTostHUE OT
TOYKH J10
IJIOCKOCTH,
paccTostHUE OT
IIpsAIMOH 10
IIJIOCKOCTH
Ilepnenaukyns
pu
HAaKJIOHHBIE:
paccTosiHUE OT
TOYKH J10
IIJIOCKOCTH,
pacCTOsIHUE OT
NpAMOM 10
IIJIOCKOCTH

33

[Tepnenaukyns
pu
HAKJIOHHBIE!
paccTosiHuE OT




34

TOYKH J10
IJIOCKOCTH,
paccTosiHuE OT
NpAMOM 10
IJIOCKOCTH
[lepnenaukyis
pu
HAKJIOHHBIE:
paccTosiHue OT
TOYKH J10
IJIOCKOCTH,
paccTosiHue oT
IPSIMOH 10
IJI0CKOCTH

35

Vriabl B
MPOCTPAHCTBE:
YTOJ MEXITY
MpsIMOM U
IUIOCKOCTBIO

36

JIByrpaHHbIi
yroiz,
JIMHEWHBIN

yroiu
JBYTPAHHOT'O

yria

37

JIByrpaHHbII
yrodn,
JIMHEHHBIN

yroiu




JBYTPAHHOI'O
yriaa

38

[lepnenaukyis
PHOCTh
IUIOCKOCTEH:
MPU3HAK
MEepHEHINKYJIIS
PHOCTH JBYX
IUIOCKOCTEH

39

40

41

42

[Iepnenaukyis
pHOCTH
IIJIOCKOCTEH:
IIPU3HAK
NIEPIECHIUKYIIS
PHOCTH ABYX
IIJIOCKOCTEN
Ilepnenaukyns
pHOCTB
IIJIOCKOCTEM:
IIPU3HAK
MEePIEeHIUKYIIS
PHOCTH ABYX
IIJIOCKOCTEN
Teopema o
TpEX
MEePIEeHIUKYIIS
pax
Teopema o
TpEX




MIEPIEHIUKYJIA
pax

43

Teopema o
TpEX
NEPIEHIUKYIIS
pax

44

45

KonTponbnas
pabota 1o
TEMaM
"[lepneniukyn
SIPHOCTD
MPSMBIX U
IUIOCKOCTEH" 1
"Vrisl MexXIy
MPSIMBIMU U
IUIOCKOCTSIMH"

ITonsaTne
MHOT'OTPaHHUK
a, OCHOBHBIE
3JIEMEHTBI
MHOT'OTPaHHUK
a, BBIITYKJIBIE U
HEBBIITYKJIbIE
MHOT'OTPaHHUK
U; pa3BEépTKa
MHOT'OT'PaHHUK
a

46

[Tpuszma: n-
yroJIbHAs




puU3Ma; rpaHu
Y OCHOBAHUS
[IPHU3MBI;
npsiMast 1
HaKJIOHHAas
MIPU3MBI;
OoKoBas 1
ITOJTHAs
MMOBEPXHOCTh
MIPU3MBI

47

[Tapannenenun
ca,
MPSIMOYTOJIbH
BIHM
napajieJenun
el U €TO
CBOMCTBa

48

[Inpamunpa: n-
yroJbHas
MUpaMH/Ia,
TpaHu "
OCHOBaHHUE
MUPAMHU/IBI,
OokoBas u
TOJTHAS
IOBEPXHOCTH
nmrupaMuabl;
MpaBWIbHAA U
yceu€HHas




nupamua

49

[IpaBuibHbIE
MHOT'OTpaHHUK
U: IIOHSTHE
IIPaBUJIBHOTO
MHOT'OTpaHHUK
a; paBUJIbHAs
npusMa u
IIpaBUIIbHAS
UpaMU/a;
IIpaBUJIbHAS
TpeyrojbHas
nupamuzia u
MIPaBUJIbHBIN
TeTpa’ip; Kyo

50

[IpencraBnenu
€eo
IMpaBUJIbHBIX
MHOT'OrpaHHUK
ax: OKTaxJp,
J0IeKadip U
HKOCa’Ip.

51

Cummerpus B
MIPOCTPAHCTBE:
CUMMETpUs
OTHOCHUTEIIBHO
TOYKH,
IIPSIMOH,
TUTOCKOCTH.




52

OneMEHTBI
CUMMETPUH B
nupamuaax,
napasiesenuIl
enax,
MPaBUIILHBIX
MHOT'OTPaHHUK
ax
Brruucnenue
9JIEMEHTOB
MHOT'OTPaHHUK
OB: p&0pa,
JHaroHaiu,
YIJIBI

53

IInomans
OOKOBOI
MMOBEPXHOCTH U
MMOJTHOH
MMOBEPXHOCTH
IpsAMON
MIPU3MBI,
IUIOIIAAb
OCHOBaHHUM,
TeopemMa o
OOKOBOI
MMOBEPXHOCTH
psAMOI
MPU3MBI

54

IImomane

1

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/

00KOBOI
MMOBEPXHOCTU U
MTOBEPXHOCTHU
MpaBUILHON
MIUPaMHU/IBI,
TeopeMa o
JI0ILA U
OO0KOBOI
MTOBEPXHOCTHU
YCEUEHHOM
MTUPAMHU/IBI

55

KoHntposbnas
pabota 1o
TeMe
"MHororpass

HKHU

56

57

58

IlonstHe 06
00BEMe
O0BéM
MTUPAMUJIBI
O0BéM
MTUPAMUIBI

59

60

61

O0BéM

ImrupaMHnuabl

O0BéM
HPAMHIBL

O0BéM
MIPU3MBI

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

62

O0BéM
HPU3MBI

https://resh.edu.ru/subject/17/10/

63

64

65

O0BéM

IIPU3MBI

KonTposnbnas
pabora 1o
teMe "O0BEMBI
MHOTOTPaHHHK

oB"

IToBTOpEHUE,
000011EHNE
cHCTeMaTH3aIl
WS 3HAHUM.
[TocTpoenne
CCUCHHI B
MHOTOTPaHHUK
e

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

66

[ToBTOpEHUE,
00oO01IeHne
cucTeMaTu3ail]
Ysl 3HAHUI.
Brruncnenue
PAaCCTOSTHUM:
MEXKY ABYMS
TOYKaMH, OT
TOYKH J0
MPsIMOM, OT
TOYKHU 710
IIJIOCKOCTH,

1

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

MEXIY
CKpEITUBAIOIIH
MHCS
MPSIMBIMU

67

Hrorosas
KOHTPOJIbHAS
pabora

68

[ToBTOpEHHUE,
00001IEeHE
cHCTeMaTH3aI]
WS 3HAHWM.
Brruucnenue
YIJI0B: MEXAY
CKPELLIMBAOIIN
MHCS
MPSIMBIMHU,
MEXKITY
MpsIMOM U
IUIOCKOCTBIO,
JBYTPaHHBIX
YIJIOB, YIJIOB
MEXKTY
IUIOCKOCTSIMU

1

https://resh.edu.ru/subject/17/10/

OBILEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

68

35



https://resh.edu.ru/subject/17/10/

11 KJIACC

Ne

~

Tema ypoka

Cdepa n
Iap: LeHTp,
panmyc,
TaMeTp;
TUIOIIAb
MIOBEPXHOCT
u cepsl

KoanuecTBo 4acoB

Bce
ero

KonTpoa
bHbIE
padoThI

IMpakTuy
ecKue
padoThI

0

eKTPOHHBbIEe HU(PPOBBHIE 00pa3oBaTebHbIE PECYPChI

https://resh.edu.ru/subject/17/11/

Bzaumuoe
pacroyioxxex
ue cepbl 1
MIOCKOCTH;
KacaTeabHast
TUIOCKOCTH K
cdepe;
TUTONIATh
cdepsl
N3o6paxkenn
e cdepsl,
rapa Ha
TJIOCKOCTH.
Ceuenus
nrapa

0

1

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

Huwnmusapuue
cKas
MMOBEPXHOCTh
)
obOpazyromue
HUATUHAPUYE
CKOM
MOBEPXHOCT
U, OCh
HUATUHAPUYE
CKOM
MTOBEPXHOCT
51

0

https://resh.edu.ru/subject/17/11/

Hunuaap:
OCHOBAHMA U
OokoBast
MOBEPXHOCTh
:
oOpa3yrormias
1 OChb;
IJI0IIAIb
OOKOBOH U
TTOJTHOM
MOBEPXHOCT
u

1

https://resh.edu.ru/subject/17/11/

N3o0paxeHun
€ IIINHIpA
Ha
MIOCKOCTH.

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%2294%22%5D%

2C%22schoolClasslds%22%3A%2211%22



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2211%22

PazBépTka
HUIMH]IpA.
Ceuenus
HUIMH]Ipa
(TuTOCKOCTH
IO,
napasuieIbH
ol WM
MEPIICHIUKY
JIIPHOU OCH
AJTUHIPA)

Konnueckas
MIOBEPXHOCTh
;
oOpa3yromue
KOHUYECKOM
MOBEPXHOCT
1, OCh U
BEpIlKHA
KOHWYECKOM
MTOBEPXHOCT
51

Konyc:
OCHOBaHHE U
BEpIIIMHA,
oOpasyrommas
1 OCh;
IJIOIIA b
OOKOBOM U

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%2294%22%5D%

2C%22schoolClasslds%22%3A%2211%22

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%2294%22%5D%

2C%22schoolClasslds%22%3A%2211%22



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D%2C%22schoolClassIds%22%3A%2211%22

OJIHOM
MMOBEPXHOCT
u

10

11

Y ceu€HHbIi
KOHYC:
oOpasyroiue
1 BBICOTA;
OCHOBAHMA U
OoKoBas
MTOBEPXHOCTh

Nzobpaxenun
€ KOHyca Ha
MJIOCKOCTH.
Passéprka
KOHYca.
Ceuenust
KOHyca
(TIOCKOCTH
tO,
napasuiebH
on
OCHOBaHHIO,
u
MJIOCKOCTBIO,
MPOXOISIIEH
yepes
BEPILUHY)
Kom6unarm
s Te




BpAILCHUS U
MHOTI'OTPaHH
HKOB

12

MHororpasns
UK,
ONMCAHHBIN
OKOJIO
chepsr,
chepa,
BIIMCAHHAS B
MHOTOT'paHH
WK WU B
TEJI0
BpaIeHus

1

https://resh.edu.ru/subject/17/11/

13

ITousitre 00
00BéMe.
OcHOBHBIE
CBOMCTBaA
00BEMOB Te

14

15

16

O0BéM
ITHHIPA,
KOHyCa
O06BéMm mapa
¥ IJI0IIAb
cdepsl
ITogo6HbIE
Tena B
POCTPaHCTB
€.

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

17

18

19

20

CooTHoIICH
U MEXTY
IJIOIIASIMHU
MTOBEPXHOCTE
i, 00béMaMu
IO JOOHBIX
Tell

KonTponbhna
s paboTa 1o
temam "Tena
BparnieHus"
1 "O0beMbI

Tex"

Bexkrop Ha
IUIOCKOCTH U
B
MPOCTPAHCTB
e

CrnoxxeHue u
BBIYHUTAHHE
BEKTOPOB
YMHOXKEHHE
BEKTOpa Ha
YHCIIO

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

21

Paznoxenue
BEKTOpa 10
TpEM
HEKOMIIJIaHa
PHBIM

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

BEKTOpaM.
IIpaBuio
napasuienen
uneaa

22

23

Pewenne
3ajad,
CBSI3aHHBIX C
IIPUMEHEHNE
M IIPaBHJI
NIEUCTBUI C
BEKTOpaMH
IIpsamoyrons
Has cUCcTeMa
KOOpJMHAT B
IIPOCTPAHCTB
e.
Koopaunatsl
BEKTOpa.
[Ipocreiimue
3a/1a4M B
KOOpJMHATA
X

24

VYron Mexny
BEKTOPaMH.
CkansipHoe
IIPOU3BENIEH
1€ BEKTOPOB

0

https://resh.edu.ru/subject/17/11/

25

Brruncnenue
YTJIOB



https://resh.edu.ru/subject/17/11/

MEXKY
NPSIMBIMH U
IJIOCKOCTSIM
u

26

27

Koopaunata
o-
BEKTOPHBIN
METOJI IPH
pelieHuun
reoMeTpHuuec
KHX 3a7a4

KonTponbhna
s paboTa 1o
TEME
"BekTopsl 1
KOOpJUHATBI
B
MPOCTPAHCTB
e"

1

https://resh.edu.ru/subject/17/11/

28

IToBTOpEHME,
000011IeHNE
u
cucTeMarusa
1S 3HAHWUH.
OcHOBHbIE
burypsl,
baxThI,
TEOPEMBI

Kypca

0

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

IJIAHUMETPHU
u

29

IToBTOpEHME,
00001IeHE
51
CHCTEeMaTHu3a
WS 3HAHUH.
OCHOBHBIE
burypsl,
(haKThl,
TEOPEMBI
Kypca
MJIAaHUMETPHU
51

0

https://resh.edu.ru/subject/17/11/

30

IToBTOpEHME,
000011IeH1E
51
CHCTEMaTu3a
WS 3HAHWUH.
3amaun
TUTAHUMETPH
A ¥ METOJIbI
WX pELICHUs

1

https://resh.edu.ru/subject/17/11/

31

IToBTOpEHME,
00001IeHHE
n
cHCTEeMaTu3a
U 3HAHUH.
3amaun

1

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

IJIAHUMETPHU
U Y METObI
UX peLICHUs

32

IToBTOpEHME,
00001IeHE
51
CHCTEMAaTH3a
WS 3HAHUH.
OCHOBHBIE
burypsl,
(axThl,
TEOPEMBI
Kypca
CTEpPEOMETPH
51

33

34

Hrorosasa
KOHTPOJIbHA
a1 paboTa

IToBTOpEHME,
00001IeHne
51
CHCTEMaTHu3a
ITUS 3HAHUH

OBILIEE
KOJIMYECTBO
YACOB T10
[TIPOTPAMME

34

21







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

» MaTtemaTrka: anrebpa v Hadaia MaTeMaTHUECKOTO aHAlIN3a, TEOMETPHSI.
Anre0Opa u Hadana MmaTemMaTudeckoro ananmu3sa, 10-11 kmacce/ Anumos 11LA.,
Komnsarun F0.M., TkaueBa M.B. u npyrue, AKImoHepHO€E 00IIECTBO

«3marensctBo «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://resh.edu.ru/subject/17/11/

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%2294%

22%5D%2C%22schoolClasslds%22%3A%2211%22
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