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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 OOyUYEHHUS T'€OMETPHH B HAIMPABICHWU JIHUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH U TPOUCXOXKIECHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOIICHUH pPeaJbHOTO0 W WACaTbHOTO, XapaKTepe OTpaKeHUs
MAaTEMATUYECKOW HAyKOW SIBJICHUWA M TPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPHUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yUYallMXCsl, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJamnTaiid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcss OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCIUTUINH €CTECTBEHHO-HAYYHOM HAMPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHHH OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH 1 TTOCTPOCHUH IIETIOYKHU JTIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWU 3a]ad e€CTECTBEHHO-
HAyYHOTO IIMKJIa, B YACTHOCTH U3 Kypca (DU3UKH.

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
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4E€OHOM U TPYIOBON N1E€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
MO CTEIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYaroIMXCs CPEIHEH 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
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETPHIO OoJee
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"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmupoBaHue mNpeACTaBICHUS 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 (opMupoBaHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS 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  HUHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: 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
MHTYUTUBHOTO MO3HAHUS, U ONPEAeIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
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 OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

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
o0y4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00Opa3oBaHMS.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEI0BATENbHO U MOCTYIATEIbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss 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

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesibHble W CKpeumuBaronmecs npsamble. [lapauiensHOCTE NpsAMBIX U
IUIOCKOCTE B TNPOCTPAHCTBE: MAPAJUIEIbHBIE TPAMBbIE B IPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IIockocTei. [lpocTeiliine mnpocTpaHCTBEHHbIE (PUIypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
MPU3HAK TMEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOopeMa O MpsiMOu
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT TOpsMOM 10  IUIOCKOCTH,  TPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEM: TNPU3HAK  NEPHNEHIUKYJSIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yronpHas
MpU3Ma; IpaHu U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, PSIMOYTOJIbHBI
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHE MUPAMUIbl; OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUWKA; MpaBUJIbHAS MpHU3Ma U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
terpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHU/IBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTEJIBHO TOYKH, MPSMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBUIbHBIX MHOTOTPAHHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAHMM, TEOpeMa O OOKOBOW IOBEPXHOCTH NPSIMOMl IPU3MBIL
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TE.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIOp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckast moBepxHOCTh, 00pa3yrolne KOHMYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasymollre U BbICOTa; OCHOBaHMSI U OOKOBasI TIOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, AUAMETpP; IUIOMIAb MOBEPXHOCTU C(]ephl.
B3auMHoe pacnionoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHnanuu Tenm BpalleHHss YW MHOTOTPAHHUKOB. MHOTOTpaHHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpalIeHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHIpa (TapaJyIelbHO W TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miIockocTH U B mpocTpancTBe. CI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM TIpaBUJI JACUCTBHM € Bekropamu. lIpsmoyrompHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHUCKOTO OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTusX, chepax
SKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

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 U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAaHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHATUU U

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

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JIEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHUEM COBEpINATh OCO3HAHHBIN BHIOOP
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHHH BCEHW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMHUYICCKUX MPOIIECCOB HAa COCTOSIHHE MPUPOTHOW M COIUATBHOMN
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPEJIbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3sBUTUSA W 3HAYMMOCTH JUIS PA3BUTHS [IMBHWIM3AIWN; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS MPOTPAMMBI Y4EOHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA (0CBOeHUe
Memo008  NO3HAHUA — OKpYICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble ornueckue aAefcTBUA:

e BBIABJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMATHISCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTh W MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

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

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE U OT MMPOTHBHOTO), BRICTPAUBATh apTryMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSATEIILHO BBIICJICHHBIX KPUTECPHEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3HUITUIO, MHEHUE;

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

e CaMOCTOSITEILHO (POPMYIUPOBATH 0OOOIIEHUS U BBIBOJIBI IO PE3yJIbTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pabora ¢ undpopmanmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IMYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

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

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

copMUpOBaAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

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
X0y pellIeHus 3a7aui, KOMMEHTUPOBATh ITOJIyYE€HHBII pe3yibTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHasiora, oOHapyXMBaTh pa3M4yle U CXOJCTBO IO3ULIMIA; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTU, IUIAaHUPOBATh OPraHU3aIMI0 COBMECTHOMN
paboThI, pacnpenesTh BUAI padoT, 10rOBapUBATHCS, 00CYKIATh MPOIECC
U pe3yJsibTat paboThl; 00001IaTh MHEHUS HECKOJIBKHUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAUHUPOBATh CBOM JICUCTBUA C JPYTUMHU YJICHAMU KOMAaHJBbI;
OIICHMBATh KA4€CTBO CBOETO BKJajJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]1a4H, BRIOUpaTh CIIOCO0 peleHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM  II03HABATEJILHOM peduiekcun KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUH W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

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



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
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 MOHATUSIMU: MAPAIICIBHOCTh M MEPIEHINKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuguimpoBaTe B3aUMHOE pacIOJIOKEHHUE MPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

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

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIM W HEBBITYKIbIN
MHOTOTPaHHUK, 3JIEMEHTbl MHOTOTPAHHUKA, TPaBUJIbHBII MHOTOIPaHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
KJacCU(pUKaUuU (BBIMYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TMPaBUJIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHATHIMHE: 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.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3Iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKHUX 3aJlad Ha BBIYUCIIEHUE PACCTOSHUM MEXIYy IBYMs
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

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



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMyuga) C TpUMEHEHHEM (QOpMysd; BBIYUCIATH COOTHOLICHHUS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO0 HAa YepTexax U
PUCYHKaX.

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

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CpPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

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

[IpyMeEHATh MOJMYYEHHBIE 3HAHHUS Ha IPAKTUKE: aHAJIM3UPOBATh DPEAbHBIC
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
UCITO0JIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TEOPEM, anmnapara ajreOpbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3yromire KOHMYeCKOH TOBEPXHOCTH, KOHYC; ChepruyecKasi HOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATHIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTAa, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

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

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

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



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

BBITIOTHSTH (BBIHOCHBIC) IIJIOCKHE YEPTEIKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

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

OnepupoBaTh MOHITUEM BEKTOP B IPOCTPAHCTBE.

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

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

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

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

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

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

[IpumeHaTs mOpocTedIINEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPHUM B UCKYCCTBE.

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPHUHM, MCCIEA0BATh IIOCTPOCHHBIE MOJEIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBaHue pa3jiesioB U
n/m  TeM NPOrpaMmbl KouunyecTBo 4yacoB
Kontpoabubie IIpakTuueckue
Bcero
padoThI padoThI
Beenenue B ctepeoMeTpuio 10
IIpsiMbIE U TNIOCKOCTH B
IIPOCTPAHCTBE.
POSIP 12 1
[TapayeabHOCTB NPSAMBIX U
IIJIOCKOCTEN
[TepnieHIMKYIAPHOCTD 12
HPSIMBIX U IJIOCKOCTEN
VYTibl MEXAY NPSIMBIMU U 10 1
IUIOCKOCTSIMU
MHororpaHHuKu 11 1
OO6BEMBI MHOTOI'PaHHUKOB 9 1
[ToBTOpEHME: ceueHus, 4 1

pacCToOAIHNA U YTJIbI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

DJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

68 5

bubnuorexa [JOK
https://m.edsoo.ru/1c209e37

bubmuorexa [JOK
https://m.edsoo.ru/1c209e37

bu6nuoreka [IOK
https://m.edsoo.ru/1c209e37

bu6mmoteka [IOK
https://m.edsoo.ru/1c209e37

bu6mmoreka [IOK
https://m.edsoo.ru/1c209e37

but6mmoreka [IOK
https://m.edsoo.ru/1c209e37

but6mmoreka [IOK
https://m.edsoo.ru/1c209e37

0


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

11 KJIACC

DJIeKTPOHHbIE
HaumeHnoBanue
Ne (undposbie)
pa3esioB U TeM
n/n KosmuecTBo 4yacoB  oOpa3oBaTe/ibHbIe
MPOrpamMmbl
pecypcebl
K 11
Beero OHTPOJIbHbIE pPaKkTHYecKue
padoThI padoThI
bubmuorexa [JOK
T 12
©/1a BpATIeHIT https://m.edsoo0.ru/1c209e37
N bubmuorexa [JOK
06 5 1
PEMBLTE https://m.edsoo.ru/1c209e37
Bexkrops! 1
KOOPJHNHATEI B 10 1 bubmorexa HOK
P https://m.edsoo.ru/1c209e37
MIPOCTPAHCTBE
IToBTOpEHME,
000011IeHME, 7 1 bu6nunoreka [IOK
cUCTeMaTHu3aIus https://m.edsoo.ru/1c209e37

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0


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




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne Tema ypoka
n/n yp

OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsimMasi, JI0CKOCTh, MpocTpaHcTBo. [IpaBuiia
1 n300pakeHNs Ha PUCYHKAX: H300paKeHUs
IUIOCKOCTEH, MapajyieIbHbIX IPSIMbIX
(OTpe3KoB), cepeMHBI OTpe3Ka
[TonsiTHst: mepecekaronrecs MIOCKOCTH,
nepeceKaroIuecs npsmas 1 miockocTb
[TonsiTHst: mepecekaronrecs MIOCKOCTH,
NIEPECEKAIOIINECS PsIMasi U IMJIOCKOCTh
3HAKOMCTBO C MHOTOI'paHHUKAaMHU, U300pakeHne
4 MHOTOTPaHHUKOB Ha PUCYHKaXx, Ha
MPOEKIIMOHHBIX YepTexkax
HauanpHble cBeieHNs 0 KyOe 1 mupamujie, ux
pa3BEéPTKHU U Mozenu. CedeHns MHOTOTPaHHUKOB
HauanbHble cBefieHHs 0 KyOe U mUpaMue, ux
pa3BEpTKU U Moaenu. CedeHns MHOTOIPaHHUKOB

[TonsiTre 06 akCMOMATHYECKOM MOCTPOESHUU
CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U

Bcero
JaCOB

Jara usyyenus

10A

10b

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

bubmuorexa [JOK
https://m.edsoo.ru/aecc77cd

bu6nuorexa [IOK
https://m.edso0.ru/2d8a9c99

bu6anoreka LIOK
https://m.edsoo.ru/db685e73

bu6anoreka LIOK
https://m.edsoo.ru/a63959d

bubnunorexa LIOK
https://m.edsoo.ru/b30dff38

but6mmorekxa [IOK
https://m.edsoo0.ru/3d8ffd32

bubanoreka LJOK
https://m.edsoo.ru/Occ5c4fe



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe

10

11

12

13

14
15
16

17

18

19

20

CIICACTBHUA U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM IMOCTPOCHUU
CTCPCOMETPHUUN: AKCUOMBI CTCPCOMCTPUU U
CIICACTBHUA U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM IMOCTPOCHUU
CTEPCOMETPHHN: AKCUOMBI CTCPEOMETPHU U
CJIICACTBHA U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM IMOCTPOCHUH
CTCPCOMETPHU: AKCUOMBI CTCPCOMECTPHUH U
CJIICACTBHA U3 HUX

B3anMHOE pacnosiokeHue NpsiMbIX B
IIPOCTPAHCTBE: IIEpECcCEeKaroIIuecs,
napajelibHble U CKpEeIMBaIOIMecs psMble

[TapamienbHOCTh NPSMBIX U IVIOCKOCTEN B
IIPOCTPAHCTBE: MMAPAJUICIIBHBIE IIPSIMBIE B
IIPOCTPAHCTBE; MAPATUIETIBHOCTD TPEX MPSIMBIX

HapaJ'IJ'IGJ'IBHOCTB MPAMBIX U IJIOCKOCTEHN B
MMPOCTPAHCTBE: HapaJ'IJ'IeJIBHOCTB HpHMOﬁ )51
IIJIOCKOCTH

VYTIIBI € COHANpPaBICHHBIMU CTOPOHAMU
Yroa Mexay npsIMbIMU B IPOCTPAHCTBE
Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

[TapaenpHOCTB TUIOCKOCTEN: MapalIeIbHbIE
IUIOCKOCTH

CBoiicTBa napajiCJIbHbIX IUIOCKOCTEM

[Tpocreiimre npocTpaHCTBEHHbIE (PUTYPHI Ha
IUIOCKOCTH: TETPadAp, KyO, mapasiesenure,

[TocTpoenue ceueHunit

bu6nmorexa [IOK
https://m.edsoo.ru/239c8ch4

bu6nmoreka [IOK
https://m.edso0.ru/65c6b106

bubnunoreka LIOK
https://m.edsoo.ru/258fc245

bubnunoreka LIOK
https://m.edsoo.ru/1a2520f6

bubnmorexa LIOK
https://m.edsoo.ru/93ad36b3

bu6nmorexa LIOK
https://m.edsoo.ru/ee1d19b9

https://m.edso0o0.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0

bubnmnorexa LIOK
https://m.edsoo.ru/2e18f255

https://m.edsoo.ru/e504d656

bubanoreka LJOK
https://m.edsoo.ru/4a28dc02

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



https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
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23

24

25

26

27

28

29

30

31

32

33

IToctpoenue ceuenuit

Kontpoinbnas padora mo teme "[Ipsmbie u
IUIOCKOCTH B npocTpaHcTse. [lapaiienbHocTb
IPSIMBIX U IJIOCKOCTEHN"

[leprieHAUKYISAPHOCTD MPSMON U TIOCKOCTH:
NEePIEeHIUKYIIPHBIC IPSIMbIE B IPOCTPAHCTBE

[Ipsimbie napajuiesibHbIE U NEPIEHIUKYISPHBIE K
IJIOCKOCTH

[Ipsimbie mapajuiesibHbIE U EPIIEHUKYIISIPHBIE K
IIJIOCKOCTH

[Tpu3Hak neprneHuKyIIpHOCTH IPSIMON U
IUIOCKOCTH

[Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U
IUIOCKOCTH

Teopema o psIMOM MEPIIEHANKYISIPHON
IUIOCKOCTH

TeopeMa 0 IpsAMO¥ NTEPIIEHAUKYIAPHOU
IIJIOCKOCTH

Teopema o0 psIMOM NTEPIIEHAUKYIISIPHON
IUIOCKOCTH

HepHCHI[I/IKyHSIp 1 HAKJIOHHBIC: paCCTOSAHHUC OT
TOYKH 0 IITOCKOCTH, PACCTOSAHUEC OT HpSIMOI\/II J0
IIJIOCKOCTH

HCpHCHI{I/IKyHSIp 1 HAKJIOHHBIC: paCCTOSAHHUC OT
TOYKH OO IIIOCKOCTU, PACCTOSIHUEC OT HpHMOfI A0
IIJIOCKOCTH

HepHCHI[I/IKyHSIp 1 HAKJIOHHBIC: paCCTOSIHHUC OT
TOYKH OO IMIOCKOCTHU, PACCTOSIHUC OT HpHMOfI 0

https://m.edsoo.ru/ec26febd

bu6nmorexa [IOK
https://m.edsoo.ru/9a0a9e56

bubnunorexa LIOK
https://m.edsoo.ru/b19f6a5d

bubnunoreka LIOK
https://m.edsoo.ru/0ac11c95

bubnuoreka [{OK
https://m.edsoo.ru/ba545966

bubnunoreka LIOK
https://m.edsoo.ru/f85bfc46

bubnunoreka LIOK
https://m.eds00.ru/79165d15

bu6nmorexa LIOK
https://m.edso00.ru/635c¢5087

bubmunoreka IIOK
https://m.edsoo.ru/bd3745f8

bubmnoreka IIOK
https://m.edsoo.ru/7d18834b

bubnunorexa LIOK
https://m.edso0.ru/33c477d3

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

bubanoreka [JOK
https://m.edsoo.ru/asb7b8e3



https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
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41
42
43

44

45

46

IIJIOCKOCTH

HepHGHI[I/IK}’HHp M HAKJIOHHBIC: paCCTOSIHHUE OT

TOYKH OO IIIOCKOCTHU, PACCTOSAHUEC OT HpHMOfI 0

IIJIOCKOCTH

VYTIBl B IPOCTPAHCTBE: YTOJI MEXAY IPSIMON U
IJIOCKOCTBIO

JIByrpaHHBIN yroJl, TMHENHBIN Yroj
JBYTPaHHOIO yrjia

JIByrpaHHBIN yroJl, TMHEHHBIN Yroi
JIBYTPAHHOI'O yIJIa

HepHeHI[I/IKYHHpHOCTL IUIOCKOCTEH: IIPHU3HAK
NEPNCHAUKYIIAPHOCTU ABYX IUIOCKOCTEHN

IlepnieHAUKYISAPHOCTD MIIOCKOCTEN: MPU3HAK
MEPIECHANKYJISIPHOCTH ABYX IIOCKOCTEN

IlepnieHAUKYISAPHOCTD MIIOCKOCTEN: MPU3HAK
MEPIECHINKYIISIPHOCTH ABYX MIIOCKOCTEN

Teopema o0 Tpéx neprneHauKyIsIpax
Teopema o Tp€x nmepneHaUKYISIpax
Teopema o0 Tpéx neprneHauKyIsIpax

KonTponbHnas pabora no temam

"IlepneHqUKyYIAPHOCTD MPSMBIX U INIOCKOCTEN"

1 "YTIIBI MEXAY OPSIMBIMU U TUIOCKOCTSAMH"

ITousTHe MHOI'OrpaHHHUKa, OCHOBHBIC 3JICMCHThI

MHOTOI'PAHHMKA, BBIITYKJIBIE U HEBBITYKIIbIC
MHOTOI'PAHHUKH; pa3BEPTKa MHOTOTpaHHUKA

[Ipusma: n-yronpHas npu3Ma; rpaHu v
OCHOBAHMUS IPU3MBI; IPsIMast U HAKJIOHHAsS
pU3Mbl; OOKOBas U MOJIHAS TOBEPXHOCTh

but6mmoreka [IOK
https://m.edsoo.ru/dbee22bc

bubnunorexa LIOK
https://m.edsoo.ru/6b61b2b4

bubnunoreka LIOK
https://m.edsoo.ru/5fa0b3ce

bubnuoreka [{OK
https://m.edsoo.ru/c7c777ed

bubnunoreka LIOK
https://m.edsoo.ru/ec3e2da3

bubnunoreka LIOK
https://m.edsoo.ru/ed9e2a8e

bu6nmorexa LIOK
https://m.edsoo.ru/ba75dc57

https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.eds00.ru/9f246736

bu6anoreka LIOK
https://m.edsoo.ru/5b971ef3

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

bu6nunorexa LIOK
https://m.edsoo.ru/b4ad63ad



https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
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50

51

52

53

54

IIPU3MBI

[Tapannenenumnen, NpAaMOYTroJIbHBII
napajuleJenuIe] U €ro CBOWCTBa
[Tupamuna: N-yroipHas nupamuia, rpaHy u
OCHOBaHUE MUPaMUJIbl; OOKOBAs U MOJIHAS
MOBEPXHOCTh MTUPAMU/IBL; IPABHIIbHAS U
yceu€HHasi mupaMuIa

[IpaBuIbHBIC MHOTOTPAHHUKU: TIOHSTHE
NPaBUIBHOIO MHOTOTPAHHUKA; TIPABUIIbHAS
NpU3Ma U MpaBUIIbHAS MMPAMU/IA; TPABHIIbHAS
TpeyroJibHas MMpaMua U NPaBUITbHBIH
TeTpas’ap; Kyo

[IpencrasieHne o0 MpaBUIBHBIX
MHOTOTPAaHHHUKAX: OKTadIp, TOJACKAIP U
UKOCadIp.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOUYKH, NPSMOM, TNIOCKOCTH.
DNEMEHTHI CUMMETPUH B IMpaMUax,
napajuiejenunenax, NpaBUiIbHbIX
MHOT'OIPaHHHUKAX

Brrunciienue 31€MEeHTOB MHOTOTPAaHHHUKOB:
pE€Opa, TuaroHasu, yribl

[Tnomaas 60KOBOY MOBEPXHOCTHU U MOJHOMN
MMOBEPXHOCTH MPSIMOU MPU3MBI, TIOIAAb
OCHOBaHUH, TeopeMa 0 OOKOBOM MTOBEPXHOCTH
PSIMOM TIPU3MBI

IInomans OOKOBO MMOBCPXHOCTHU U ITOBECPXHOCTHU

HpaBHHLHOﬁ nUupamMuJibl, TCOpEMa O IJIOIIa AN

but6mmoreka [IOK
https://m.edsoo.ru/8a7be683

bubnunorexa LIOK
https://m.edsoo.ru/fblcd0a5

bubnunoreka LIOK
https://m.edso0.ru/074c8865

bubnunoreka LIOK
https://m.edsoo.ru/a0fdd5bf

bu6anoreka LIOK
https://m.edsoo.ru/b9e777d9

bu6anoreka LIOK
https://m.edsoo.ru/6cdbecef

bubnunorexa LIOK
https://m.edsoo.ru/37d84157

bu6nunorexa LIOK
https://m.edso0.ru/5603e30b



https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
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OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

OOKOBOI IIOBEPXHOCTH YCEUEHHOMN MUPaMUJIbI

KonrtponbHas pabora no reme
"MHororpaHHuku"

[Tonsitrie 06 06bEME
O0bEM nupamMuIbl
O0BEM TUpamMu bl
O0bEM upamMu/Ibl
O0BEM TUpaMu bl
O0bEM TpU3MBI
O0BEM TPU3MBI
O0bEM TpU3MBI

KonTponbnas pabota no reme "OObEMBI
MHOTOTPaHHUKOB"

ITOC3. ITocTpoeHue ceueHnii B MHOTOTPAHHUKE

[TOC3. Beruucienue pacCTOSHUN: MEXY IBYMS

TOYKaMHM, OT TOUKH JI0 MPSIMOM, OT TOUKH JI0
IJIOCKOCTH, MEXAY CKPEIINBAIOIUMUCS
PSIMBIMH

HToroBast KOHTpoOJIbHAsA paboTa

[TOC3. BrluucieHue yrioB: MEXAY
CKPEIIHBAIOIIUMHUCA MIPSIMBIMU, MEKY PIMON
Y TUIOCKOCTBIO, IBYTPaHHBIX YIJIOB, YIJIOB
MEXy TNIOCKOCTSIMH

[EEN

e

68

Kp-5

Ip.p-0

bub6nmoreka [IOK
https://m.edsoo.ru/a95f5c04

https://m.edso0.ru/7ad0020b
https://m.edso0.ru/235171b3
https://m.edsoo.ru/f47dfefd

https://m.edso0.ru/79¢10312
https://m.edsoo.ru/2faadc3f

https://m.eds00.ru/79853608
https://m.edso0.ru/1e053890
https://m.edsoo.ru/482d3f51

bubnuoreka [{OK
https://m.edsoo.ru/28a6573c

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

bubnuoreka [{OK
https://m.edsoo.ru/f7792ba9

https://m.edsoo.ru/b9146bc0

but6mmorexa [IOK
https://m.edso0.ru/56765e8b



https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KIIACC T'eomerpus

N DJIeKTPOHHbBbIE
uudposbie
n/ Tema ypoka
JarTa usyyenust oOpa3oBaTe/ibHbIE
n
pecypchbl
Bcero 11AB 11B
Cdepa u map: UeHTp, paanyc, TUaMeTp; IIIOMIalb 1 02.09 06.09 bubmuoreka [IOK
HOBEPXHOCTHU Cheph ' ' https://m.edso0.ru/0341bc2b
B3aumnoe pacmonoxenue chepsl U TUIOCKOCTH, 1 09.09 13.09 bubmuoreka [IOK
KacarelibHast INIOCKOCTh K cepe; miomais cheps ' ' https://m.edsoo.ru/bed12a43
N3o0pakenue cdepsl, mapa Ha IMIOCKOCTH. bubnmnoreka HOK
1 16.09 20.09
Ceuenus mapa https://m.edsoo.ru/bc15f7f2
[{unuHapuyeckas MoBEPXHOCTh, 00pa3yoIre
WJIMHIPUYECKON TOBEPXHOCTH, OCh 1 23.09 27.09 bubmorexa I[JOK
H AP . p ’ ' ' https://m.eds00.ru/6054b8c1
[UIMHIPHUYECKON TTOBEPXHOCTH
[umuuap: ocHOBaHUS U OOKOBasi TOBEPXHOCTb,
o0pa3yromas 1 oCh; IUIOMAaAs OOKOBOH U ITOJIHOM 1 30.09 04.10 Brbmrorexa LIOK
pasy ’ ' ' https://m.eds00.ru/188f6216
MOBEPXHOCTHU
N300paxeHne MUINHAPA HA IIOCKOCTH. Pa3BépTka
nunuHApa. CedeHust MMHIpa (TNIOCKOCTRIO, 1 14.10 18.10 bubnuotexa [JOK
HapaJuIeIbHON MM MEPIIEHUKYIIIPHON OCH ' ' https://m.edso0.ru/016e25eb
HUAJTUHIPA)
Konwnueckas moBepXxHOCTh, 00pa3yrolue
KOHUYECKOU HOBerHOCTI/I ocf H}l;}: ITHHA 1 21.10 25.10 bubmorexa [JOK
y P ’ P ' ' https://m.eds00.ru/c94ba09b
KOHUYECKOU TTOBEPXHOCTH
Konyc: ocHOBaHue U BeplIMHA, 00pa3yromas 1 OCh; 1 28.10 01.11 bubmuoteka [IOK


https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
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IUIOIAAb OOKOBOM M TOJHOM MOBEPXHOCTH

Y ceu€HHBII KOHYC: 00pa3yrolye U BHICOTa;
OCHOBaHHUA U OOKOBast MOBEPXHOCTh

N3o06paxenne koHyca Ha IiockocT. Pa3BépTka
koHyca. CeyeHus KoHyca (IJIOCKOCTBIO,
napajuieIbHOM OCHOBAHUIO, U TNIOCKOCTHIO,
MPOXOJIAIICH Yepe3 BepIINHY)

KOM6I/IHaI_II/I$I TCJ BpalllCHUS 1 MHOI'OI'PaHHUKOB

MHororpaHHuK, ONucaHHbIN okoJo cepsr; chepa,
BIIMCAHHAsl B MHOTOTPAHHUK UJU B TEJIO BPAIICHUS

TTonsaTtue 00 00béMe. OCHOBHBIE CBOMCTBA 0OBEMOB
Tel

OO0BEéM uIMHIpPa, KOHYCa
O06béM mapa U mIomaab chepbl

[TonoOnbIe Tena B mpocTpancTBe. COOTHOIICHUS
MEXY TJIOMIAISIMUA TOBEPXHOCTEH, 00bEMaMu
MOO0HBIX TEIT

KonTpoJubsnast padora no temam "Tena Bpamenus'
u "O6bemsbl Ten"

BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE
CrnoxeHue ¥ BBIYMTAaHUE BEKTOPOB

YMHOKEHNE BEKTOPA HA YHUCIIO

Paznoxxenue BekTopa 1o TpéM HEKOMITJIaHAPHBIM
BekTopaMm. [IpaBuio napannenenunena

Pewienue 3anad, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEUCTBUH C BEKTOPAMU

02.11

11.11

25.11

02.12

09.12

16.12

23.12

13.01

20.01

27.01
03.02
10.02

24.02

03.03

08.11

15.11

29.11

06.12

13.12

20.12

27.12

10.01

17.01

24.01
31.01
07.02

14.02

28.02

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

bub6nmoreka [IOK
https://m.edsoo.ru/1468bab3

bubnunorexa LIOK
https://m.edsoo.ru/0Obdelbe8

bubnuoreka [{OK
https://m.edsoo.ru/3cef10e5

bubnunoreka LIOK
https://m.edso0.ru/0b136158

bubnunoreka LIOK
https://m.edsoo.ru/26a03fb7

https://m.edso0.ru/5513d87b
https://m.edsoo.ru/d189bde2

bu6nmorexa LIOK
https://m.edsoo.ru/810cfleb

bu6nmorexa LIOK
https://m.edsoo.ru/4a33a8ab

https://m.edsoo.ru/5caefclb
https://m.edsoo0.ru/23f4f089
https://m.edsoo.ru/dee379eb

bubnunorexa LIOK
https://m.edsoo.ru/a28fd74e

bubanoreka [JOK
https://m.edsoo0.ru/5a827900



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
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[IpsimoyronbpHas cucteMa KOOpAUHAT B
npoctpanctBe. Koopaunatel Bektopa. [Ipocreiiime
3aJa4i B KOOpAUHATaX

VYrox mexny Bekropamu. CKaJsipHOE ITPOU3BEICHHE
BEKTOPOB

Brrancnenue YIJIOB MEXAY IIPAMBIMU U
IIJIOCKOCTAMU

KoopanHaTHO-BEKTOPHBIM METO/I IIPH PEIICHUN
FeOMETPUUECKUX 3aa4

Kourtpoasnas padora no teme "BexkTopsl u
KOOpJMHATHI B IPOCTpaHCTBE"

[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3AIUs
3HaHui. OCHOBHBIE PUTYPHI, (PAKTHI, TEOPEMBI
Kypca MIaHUMETPUU

[ToBTOpeHue, 0000IIeHNE U CUCTeMaTH3aIHs
3HaHuil. OCHOBHBIE (PUTYPBI, (PAKThI, TEOPEMBI
Kypca IJIaHUMETPUU

[ToBTOpenue, 0600IIEHNE U CUCTEMAaTH3AITUs
3HAHUH. 3a/1a4M TUIAHUMETPUU U METOBI UX
peleHus
[ToBTOpenue, 06o0IIEHNE U CUCTEMATH3AITUS
3HAHWU. 3a]1a91 TUTAHUMETPHH W METOJIbI HX
perreHus

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
3HaHUU. OCHOBHBIE PUTYPBHI, (PAKTHI, TEOPEMBI
Kypca CTepeoMeTPHH

Hrorosasi KOHTpOJIbHAsI padoTa

10.03

17.03

24.03

31.03

19.05

07.03

14.03

21.03

28.03

04.04

18.04

25.04

02.05

16.05

23.05

bubnunoreka LIOK
https://m.edsoo.ru/48db7058

but6mmoreka [IOK
https://m.edsoo.ru/725effc4

but6mmoreka [IOK
https://m.edsoo.ru/8efbe78e

bubnunoreka LIOK
https://m.edsoo.ru/d3alfe30

bubnuoreka [{OK
https://m.edso0.ru/77c22fc5

bubmuoreka [{OK
https://m.edsoo.ru/1780ba5d

bu6anoreka LIOK
https://m.edsoo.ru/078cd184

bu6anoreka LIOK
https://m.edsoo.ru/7491efe0

bubnunorexa LIOK
https://m.edsoo.ru/4dffda97

bubnmnorexa LIOK
https://m.edsoo.ru/74b2ad91

bu6nunorexa LIOK
https://m.edsoo.ru/ec24dfc2



https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2

bubnunorexa LIOK

34 [10C3 1 https://m.edso0.ru/f465d10e
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

['eometpust, 10—-11: Yueb. s obmeodpazorat. yupexaenuii/ JI.C. AtanacsH, M.:

[Ipocsemenue, 2021.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJISA

* 1. 'eometpus, 7 —9: Yueb. s obmieodpazonart. yupexaenuid/ JI.C. AtanacsH,

B.®. byry3sos, C.b. Kagomues u ap. — M.: IIpocsemenne, 2016.

* 3. b.I'. 3uB. [lunakrnueckre Marepuaibl o reometpun s 11 kinacca. — M.
[Ipocsemenne, 2015.

* 4. 10.A. I'nazkoB, .. IOquna, B.®. byry3os. Pabouas TeTpaas no reomeTpuu
s 11 ximacca. — M.: IIpocenienue, 2013.

* 5. b.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3anauu o reometpuu ajs 7 — 11
kiaccoB. — M.: IIpocseienue, 2015.

* 6. C.M. Caaksn, B.®. byry30B. U3yuenue reomerpun B 10 — 11 knaccax:
MeTtonnueckue peKoMeH1auuu K yueOHuky. Kuura nis yuurens. — M.
[Ipocsemenue, 2013.

* 7. lloypounsle pa3paboTku no reometpuu 11 knacc (muddepeHurpoBaHHbIM

noaxona) — OO «BAKO»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

1. Onextponnbiit yueOHUK No7: «Ypoku reomerpuu Kupumia u Medoaus 11»
2. DnexkTpoHHbIN yueOHUK Nel0: «OTKpbITasgs MaTeMaTHKa - CTEPEOMETPHS
(OJIHBIN UHTEPAKTUBHBIN KYpC)»

* http://base.mathege.ru/ OtkpseIThiii 0ank 3aganuii EI'D nmo MmatemaThke

* https://mathb-ege.sdamgia.ru/Pemry EI'D



e MunuctepctBo obpazoBanus PD: http://www.ed.gov.ru/ ;
http://www.edu.ru
* Tectuposanue online: 5 — 11 xmaccer: http://www.kokch.kts.ru/cdo
* CeTh TBOPUECKUX YUUTEICH:
http://it-n.ru/communities.aspx?cat_no=4510 tmpl=com,
* HoBble TexHooruu B o0pasoBanuu: http://edu.secna.ru/main
» Merasunukiioneaus Kupuia u Medoaus: http://mega.km.ru
* caiiTel « QHIUKIONCAUI»: http://www.rubricon.ru/;
http://www.encyclopedia.ru
* CaliT JUIs1 caMoOOpa30BaHus U OH-JIalH TecTupoBanus: http://uztest.ru/
« http://school-collection.edu.ru/ — exunas KoyeKuus UGPOBHIX
00pa3oBaTeNLHBIX PECYPCOB.

e EnuHbIi rocygapcTBeHHbIN dk3amMeH 2025. MaTtematuka. Y4eOHo-
TPEHUPOBOYHBIE MAaTEpUAIbI Il MOArOTOBKH ydamuxcs / OUTN-M.:

Nurennext-Lientp, 2024,
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