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MNOACHUTEJBHASA 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
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH U TPOUCXOXKIECHUU T'€OMETPUUYECKUX
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
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 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 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

oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,
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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 METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYallUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMUTCS 3a CYET pelIeHUs 3a1ad Ha
CO3/laHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIIEHHOTO U3MEHEHHMS €70 UCXOJHOTO COAEPIKAHUS.

OcHoBHbIE cozaepikarelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenensieTcss He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPUPOBAHO TakuM o00pa3oM, 4YTOObI OBJAJIEHUE TI€OMETPUUYECKUMU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUNH OOy4yaroUIMXcs, pacuIupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHOKECTBEHHbBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

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



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelIuBamoIIMecs mnpsMble. llapamnenbHOCTh NpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABIIEHHBIMU CTOPOHAMH; yrOJd MEXJIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH TJIOCKOCTEM: MapaJiyIeIbHbIC TTOCKOCTH; CBOKMCTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpsAMbIE MapajuleIbHble W TEPIEHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKYIISIp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT TOYKU JO INIOCKOCTH, PACCTOSTHUE
OT OpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl HA  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TJIOCKOCTEH: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[loHsiTHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcra. 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: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
terpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAadIp,
nonexasap u ukocadap. CeueHust IpU3Mbl U TUPAMU/IBI.



CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  OJEMEHThl CUMMETPUM B MNOHpaMuAax, Napajiesenuneaax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.

Brruncienne 9SJ€MEHTOB MHOTOTPAHHUKOB: péOpa, AWaroHaid, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH M IIOJHOM TOBEPXHOCTH TMPSIMOU TMPU3MBI,
IUIOIIAJb OCHOBAaHMUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSAMOM IPU3MBL
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TIPABWIHBHOW MHUPaAMUJIBI,
TeopeMa O IUIomaad yceu€éHHou mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MUPAMUJIBI, TPU3MBI.

[TonoOnuple Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAAIMU
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KITACC

Tena Bpamenust

HunuHaapuyeckas MTOBEPXHOCTB, oOpasyroiue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [lunuHOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIONIaJAb OOKOBOM M TOJHOM
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOcTU. KOoHyC: oCHOBaHUE U BepIlIMHA, 00pa3yroIasi
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpasyroIniue U BbICOTa; OCHOBAaHMS M OOKOBasi MIOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, IUAMETP; IJIOLIAAb MOBEPXHOCTU C(hEpHI.
B3auMHoe pacnonoxxenue chepsl U IIOCKOCTH; KacaTellbHasl MIOCKOCTh K cdepe;
TI01IA b ChEpHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTKa MUIMHAPA U KOHYCA.

KomOunamuu Ten BpalieHuss W = MHOTOTPAHHUKOB. MHOTIOTpaHHUK,
OMHUCAHHBIA OKoJIO cdephl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAaIlCHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béEMe
NPSIMOYTOJILHOTO Tapajuiesnienunena u ciueacteus u3 He€. OO0bEM MWIMHAPA,
KoHyca. O0BEM 11apa u miomaab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApa (MapaJUIeIbHO WM TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TIPOXOJSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
napa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE



BekTop Ha miockocTy U B mpocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha Yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mapaenenunena. Pemenwe 3amay, CBS3aHHBIX — C
NpUMEHEHUEM TpaBwil JACUCTBUM ¢ BekTopamu. [IpsiMmoyrosibHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKaasipHOE MNPOU3BEIIEHHUE BEKTOPOB.
Briuncnienne yrioB MExy MPSMBIMH U TIOCKOCTAMHU. KoOpAnHATHO-BEKTOPHBIM
METO/I IIPHU PEIICHUH T€OMETPUUYECKUX 3a]1ay.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHUCKOTO OOIIECTBa, MPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSIMA ¥ HA3HAYCHUEM.

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 JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AaHHOTO 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:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBbIO (3710pOBOE€ MUTAHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUNA U

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

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYyZy, OCO3HAHUEM LIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIM BBHIOOP



Oynymedr mnpodeccnrn W Ppeanu3oBBIBATh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHH BCEHW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTUYECKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMUPOBAHHOCTHIO IKOJIOTHYCCKOH KYJIBTYPBI, ITOHUMAHUEM BIUSHUS
COIMAJIBHO-DPKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSIHUE MPUPOJTHON U COIMATILHOMN
CpeIbl, OCO3HaHWEM TJO00aTbHOTO XapakTepa OSKOJOTHYECKHX MpoO0ieM;
OpUCHTaIMel Ha MPUMEHCHHE MaTeMaTHUECKUX 3HAHWMA i1 PEIIeHUS 3a7ad B
o0nacTh OKpyXKawImleld cpeapl, IUIAHUPOBAHHUS IMOCTYIKOB H OIIGHKH UX
BO3MOYKHBIX TTOCJICICTBUM ISl OKPYKAIOMIEH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ¥  OOIICCTBCHHOHW MPAaKTUKW, [MOHMMAaHHEM
MaTEeMaTHYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIBHOCTH, ITAaloB €€
pa3sBUTUSA W 3HAYMMOCTH JUIS PA3BUTHs [MBHIM3ALWHN; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIIECTBIISITh TPOCKTHYIO W HCCIICOBATEIBCKYIO EATEIHHOCTh
WHIMBHUIYQJIBHO U B TPYIITIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE pe3yJIbTaThl OCBOCHHS MPOTPAaMMBI YIeOHOTO MpeaMeTa
«MareMaTuKa XapaKTePU3YIOTCSI OBJIJICHHEM YHHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2YIMUBHbIMU OeUCBUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle  Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS (0C8OEHUE
Memoo08  NO3HAHUA — OKpYJCalowe20  Mupa,  NpuMeHeHue  J1O2UYECKUX,
uccied08amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBIABJIATH U XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEeMaTHYCCKUX
OOBCKTOB, IMOHATHH, OTHOIICHHA MEXAYy HOHATHIMH, (DOPMYIHpPOBATH
ONpE/CIICHUS]  TOHATHUW; YCTaHABJIMBATh CYIICCTBCHHBIH  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IPOBOJIMMOT'O aHAJTN3a;

e BOCIPUHHMATH, (OPMYJIUPOBATH W  MPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPJIUTCIIbHBIC W OTPULIATEIIbHBIC, CAMHWYHBIC, YaCTHBIC M OOIIHE;
YCIIOBHBIC;



e BBISBIATH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (aKkTax, MAaHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npejiaratb ~ KpUTEpUM  JUISl  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

e JleJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHJYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e IPOBOJHUTH CaMOCTOATENIEHO J0Ka3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOJUTH TMPUMEPBl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

e BbIOMpaTh CHOCOO pemeHuss yd4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIIeHUs, BHIOMpATh HambOOIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOATENILHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIeMYy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMuUpOBaTh  THUIIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3ULIUI0, MHEHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CILJITAHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJIECHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, IPOIIECCAMU;

e CaMOCTOSITEJILHO (hOPMYIUPOBATH OOOOIICHHS U BBHIBOBI IO PE3YJIbTATAM
IPOBEAEHHOTO HAOJIO/IEHUS, UCCIEIOBaHMs, OLEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e TMPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IPOLIECCA, @ TAKXKE BbIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nunopmanueii:

e BBIABIATH AehUIUTH MHGOPMAILIUU, JTAHHBIX, HEOOXOJAUMBIX NJisi OTBETA
Ha BONIPOC U AJIA PELICHUS 3a]1a4H;

e BBIOMpaTh HMHPOPMAIMIO U3  UCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUPOBaTh MH(POPMAIHIO, MPEJICTABISITL €€ B pa3IMuHbIX (hopMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJIEKHOCTh uHdopmauu 1o CaMOCTOSITETIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  Vnuusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00ecnevusaom

cGhOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.
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Oo0menue:

BOCIIpUHUMATh U (GOPMYyIHPOBaTh CYXIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3pEHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATH MOJTYYEHHBIN pe3ysIbTaT;

B X0JI¢ 0OCY>KJIE€HH 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYK1aeMOM TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BhICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOMCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHUS C CYXICHUSIMH JIPYTUX
YYaCTHUKOB JMayora, OOHapy»uBaTh pa3iMyue U CXOJICTBO MO3UIIUMI; B
KOPpEKTHOU GopMme hopMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKEHMUS,;
NPEACTAaBIATh  pE3yJbTaTbl  pPEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YU4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyIIEeCTBA  KOMaHIHOM |
WHIUBUYyAIbHOM paOOThI MPU PEIICHUH YUEOHBIX 3a]1a4; IPUHUMATh 1IENb
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThl, pacrpenensaTh BUAbl padoT, JOrOBapUBATHCS, 00CYKIATh MPOLIECC
U pe3yibTar paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPyNIOBBIX (popmax paboThl (00CyXI€HUS, 0OMEH MHEHUH,
«MO3TOBbIE€ IITYPMbD» W WHBIE); BBINOJHATH CBOIO 4YacTh paOOThl U
KOOpJIMHHPOBaTh CBOM JEWCTBHS C JPYTMMH 4IEHAMHU KOMAaH[BI,
OLIEHMBAaTh Kauye€CTBO CBOEr0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKaMH B3aUMOICHCTBUS.

Vuueepcanvnvie  pezynamuenvie  Oeiicmesusl, obecneuusaiom

GopmuposaHrue cmMviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranusamnus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHUsI 3a]1a4H, BEIOUPATh CIIOCO0 peleHUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUMN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM IIO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJISI —Mpolecca |
pe3ysibTaTa pelieHus MaTeEMaTHYeCKON 3a1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEUICHUHA
3a7a4M, BHOCUTb KOPPEKTHBbI B [ESITEIBHOCTH HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;
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e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHIATUSIMH: TOUKA, IPsIMAasi, INTIOCKOCTb.

[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 MOHSATHSAMH: JIBYI'PAHHBIM yroJyl, TPaHU JABYIPAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHTbl MHOI'OTPAHHUKA, TPABUIIbHBII MHOTOI'PaHHUK.

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

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpasl ~ OCHOBaHHUS  JJIs
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HaKJIOHHBIE TIPU3MBbI, TApaJIEIICTIUIIE IbI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUT
CBEpXy, COOKY, CHU3Y.

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam 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 TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJAPTHBIX MaTEMaTHYECKMX 3aJad Ha BBIYHMCICHUE YIJIOB  MEXIY
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY

IIJIOCKOCTAMM, ABYI'PAHHBIX YIJIOB.
12



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

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

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

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

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

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

[IpyMeEHATh MOJTYYECHHBIE 3HAHMS HA IPAKTUKE: aHAIU3UPOBATH PEAIbHBIE
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX NOHIATHI U TEOpeEM, annapara aareOpbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

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

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

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 MOHATUAMM: MHOTOTPAaHHHMK, BIHMCAHHBIN B cdepy u
ONMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.
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BbaucnsTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOTOOHBIX TE.

N300paxaTh u3yyaemble (UTYpHl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEepTEKHBIX NHCTPYMEHTOB.

BbIIONMHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
dburyp: Buz cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHHUS.

W3Bnekatb, WHTEPHPETUPOBATH U MpPeoOpa3oBbIBaTH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBarth NMOHATUEM BEKTOP B IIPOCTPAHCTBE.

BbINONHATE JIEUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB W
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[IpuMeHsATh MpaBUIIO NMapajuieaenuneaa.

OnepupoBaTh NOHATHIMU: JE€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXAY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTODBL.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpPaMH, CKaJsIpHOEC IPOU3BEACHUE, pACKIaAbIBAaTH BEKTOp 110 JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPINHAT.

[TpumensaTh TeomeTpuueckue (HaKkThl Ui PEUICHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO 1Iar0oB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemwlate mpocreimme reoMeTpuyecKue 3aJadyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemlarp 3amauM Ha [10KA3aTesIbCTBO MATEMAaTHYECKMX OTHOLICHHW W
HaXO0XJI€HWE FeOMETPUUECKUX BEJIMUYMH M0 00pa3lam WiIH aJropuT™MaMm, NpUMEHss
W3BECTHBIE METO/IbI IIPY PEIICHUH CTaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIUTHL NpHUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKU3HU, PACIIO3HABATh IIPOSIBJICHNUE 3aKOHOB '€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallud W TPUMEHATb HU3YYEHHBIE TOHATUSA B IPOLECCE IOMCKA PEIICHUS
MaTeMaTHYeCcKu C(HOPMYIUPOBAHHONW MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE T'E€OMETPUHM, MWCCIENOBATh IOCTPOECHHBIE MOJEIN C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHHUEM T€OMETPUUECKUX BEJINYHUH.

14



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 BBenenue B crepeomMeTpuio 10 https://m.eds00.ru/863f8b56
[IpsiMble U TJIOCKOCTH B MIPOCTPAHCTBE bubmorexa HOK
2 p pocTp " 12 1 https://m.eds00.ru/863f8b56
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
[eprieHAUKYIAPHOCTH MPSAMBIX U bubmorexa HOK
3 pricHi Vy p p 12 https://m.edso0.ru/863f8b56
TUTOCKOCTEH
bu6mmoteka [IOK
4 VYTriel MEXAY IPSIMBIMU U TUNIOCKOCTSIMH 10 1 https://m.eds00.ru/863f8b56
bu6nuoreka [IOK
5) MHororpaHHuKu 11 1 https://m.eds00.ru/863f8b56
bu6mmoteka [IOK
6 OO6BEMBI MHOTOTPaHHUKOB 9 1 https://m.eds00.ru/863f8b56
7 IToBTOpEHUe: ceueHusi, pacCTOSIHUS U YTJIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne o/ P Konrpoabusie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
bubmuorexa [JOK
1 Tena Bpamenus 12 https://m.edso0.ru/863f8b56
bu6mmorexa [IOK
2 OO6BbEMBI TEN 5 1 https://m.eds00.ru/863f8b56
bubmuorexa [JOK
3 BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1 https://m.eds00.ru/863f80b56
4 [ToBTOpenue, 06001IEHNE, . 1
CHCTEMAaTH3aINsI 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
Ne uudgpoBbie
wn Tema ypoka Beero Kontposbubie IIpakTuueckue o6pasoBaTeIbHBIe
padoTbI padoThbI pecypenI
OcHOBHbIE TIOHATHUS CTEPEOMETPUU: TOUKA,
npsiMasi, TJI0CKOCTh, MPOCTpancTBo. [IpaBumna bubnnoreka [JOK
1 M300paXKeHUS Ha PUCYHKAX: N300paKCHHUS 1 https://m.eds00.ru/863f8b56
TJIOCKOCTEH, MapaljIeIbHBIX MPSMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka
[TonsTHs: MepeceKkarouecs MIOCKOCTH, bubmmorexa [JOK
2 1 https://m.eds00.ru/863f8b56
nepeceKarommecs npsmasi 1 miockocThb
3 [TonsTHS: MepeceKkarouecs MIOCKOCTH, 1
nepeceKarommecs mpsmas ¥ miocKocThb
3HAKOMCTBO C MHOTOTPaHHHUKAMHU, bubnmnorexa [JOK
4 n300pakeHre MHOTOIPaHHUKOB Ha 1 https://m.eds00.ru/863f8b56
PUCYHKAX, Ha MMPOCKIIMOHHBIX YePTEIKAX
HavansHbie cBeieHNS 0 KyOe U MUpaMu/e, bubnmoreka [JOK
5 uX pa3BEépTku U Moaenu. CeueHus 1 https://m.eds00.ru/863f80b56
MHOTOTPaHHUKOB
HavansHbie cBeieHNS 0 KyOe U MUpaMu/e,
6 uX pa3BEépTku U Moaenu. CeueHus 1
MHOTOTPaHHUKOB
7 [TonsiTHe 06 aKCMOMATHUYECKOM TTOCTPOCHHUH 1 bubmuorexa [JOK

CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPUN U

https://m.edso00.ru/863f8b56

18
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CICACTBUA N3 HUX

Ilonsatue 06 akCHOMaTUYECKOM IIOCTPOCHNU

8 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U
CIICICTBUS U3 HUX
[ToHsATHEe 06 aKCHOMAaTHYECKOM ITOCTPOSHUH
9 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U
CIICICTBUS U3 HUX
[TonsATHe 06 aKCHOMAaTUYECKOM ITOCTPOSHUH
10 CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHH U
CIICICTBUS U3 HUX
B3anMHoe pacnonioxeHue npsmbIx B bubnnoreka [JOK
11 IIPOCTPAHCTBE: IepeceKaroIuecs, https://m.eds00.ru/863f8b56
napajJiesibHble M CKpeIlMBaIOLINecs IpsMble
[TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B
bu6mmoreka [JOK
12 MIPOCTPAHCTBE: apalieIbHbIC pr[l\fI)Ie B httos://m.edsoo.ru/86378b56
MIPOCTPAHCTBE; MAPAIIETFHOCTD TPEX
TIPSIMBIX
[TapannenbHOCTh NPSMBIX M IUIOCKOCTEH B
13 npoctpancTe: [lapaniensHoCTs psSMON U
TUTOCKOCTH
bubmuorexa [JOK
14 VYTIIbl ¢ COHANpPaBIEHHBIMU CTOPOHAMU https://m.eds00.ru/863f8b56
bu6mmorexa [IOK
15 Yroa Mexay IpsMBIMU B IIPOCTPAHCTBE https://m.eds00.ru/863f8b56
16 Yo MeXIy NPSMBIMU B TIPOCTPAHCTBE
17 [TapanienbHOCTh TIOCKOCTEH: bubmuorexa [JOK
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napaJijiCJIbHBIC IIJIOCKOCTU

https://m.edso0.ru/863f8h56

bu6mmoreka [IOK
18 CaoiicTBa mapamienbHBIX MIOCKOCTEH https://m.eds00.ru/863f8b56
[Ipocreiimme npocTpaHCTBEHHBIC (PUTYPHI Ha bubmorexa OK
19 P pOcID P https://m.eds00.ru/863f8b56
IJIOCKOCTH: TeTpadp, KyO, mapaienenurmne]
bubmuorexa [JOK
20 [TocTpoenne ceueHmit https://m.edso0.ru/863f8b56
21 [loctpoenue ceuenuii
Kontponbnas padota mo teme "[Ipsmbie u
22 IJIOCKOCTH B IpocTpaHcTBe. [lapannenbHocTh
MPSIMBIX U MJIOCKOCTEN"
[lepneHuKyISIPHOCTD MPSMOM U TJIOCKOCTHU: bubmorexa HOK
23 PHCHMIYITD P ' https://m.edso00.ru/863f8b56
MEePIEHIUKYIISIPHBIE TIPSIMBIE B TIPOCTPAHCTBE
[Ipsimbie napauiebHbIE 1 bubmorexa [JOK
24 P P https://m.eds00.ru/863f8b56
MEePIEHUKYISIPHBIE K MITIOCKOCTH
o5 [IpsimMble mapasnienbHble U
MEePIEHUKYISIPHBIE K MITIOCKOCTH
[Tpu3Hak neprneHUKYISIPHOCTH TPSIMON U bubmorera [JOK
26 P PHEHMIEYILD P https://m.eds00.ru/863f8b56
MIJIOCKOCTH
97 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMON U

IIIIOCKOCTH
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Teopema o npsMOM NEPHIEHANKYIAPHON

bubmuorexa [JOK

28 https://m.eds00.ru/863f8b56
IIJIOCKOCTH
29 Teopema o IpsMOM NEPIICHANKYIISIPHOMN
IJIOCKOCTH
30 Teopema o IpsMOH NEePIICHANKYIISIPHOM
IIJIOCKOCTH
[lepnieHIuKynsIp M HAKJIIOHHBIE: PACCTOSTHUE bubnuoreka [IOK
31 OT TOYKH J0 MJIOCKOCTH, PACCTOSIHUAE OT https://m.eds00.ru/863f8b56
MPSIMOM 0 IIJIOCKOCTH
[lepneHquKynsp ¥ HAKIOHHBIE: PACCTOSIHUE
32 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 IJIOCKOCTH
IlepnieHIUKYNAp ¥ HAKIOHHBIE: PACCTOSTHUE
33 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MIIOCKOCTH
[lepneHIMKYNAp ¥ HAKIIOHHBIE: PACCTOSTHUE
34 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM JI0 IJIOCKOCTH
VYTIIBl B IPOCTPAHCTBE: YIOJl MEXAY IPSIMON bubmmorexa [OK
35 https://m.eds00.ru/863f80b56
U TUIOCKOCTBIO
JIByTrpaHHBIN yroJl, JMHEHHBIN yroa bubmmorexa [JOK
36 https://m.eds00.ru/863f8b56
JBYTPaHHOTO yIJia
JIByrpaHHBIN YIroJl, JUHEHHBIA Yroi bubmmorexa [OK
37 https://m.edso0.ru/863f8b56

JBYTPAHHOI'O yria
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[lepnieHIUKYISIPHOCTD MJIOCKOCTEHN: IPU3HAK

bubmuorexa [JOK

38 N https://m.edso0.ru/863f8b56
MEPIEeHIUKYISIPHOCTU JBYX TUIOCKOCTEH
39 [lepnieHIUKYISIPHOCTD MJIOCKOCTEHN: IPU3HAK
MEPICHINKYISIPHOCTH JBYX TUIOCKOCTEH
40 [leprnieH IUKYISIPHOCTD MJIOCKOCTEHN: IPU3HAK
MEePIEeHIUKYISIPHOCTH JBYX TIOCKOCTEH
bu6mmorexa [IOK
41 Teopema o Tpéx nepneHAUKYISIPax https://m.eds00.ru/863f8b56
42 Teopema o Tpéx nepneHAUKYISIpax
43 Teopema o TpEX mepneHAUKYISIPax
KonTponbHas pabota no Temam
44 "IlepnieH IUKYISIPHOCTD NPSAMBIX U
wiockocTeil" u "YTibl MEXKIY IPSIMBIMU U
MJI0CKOCTSIMU"
[ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIE
AJIEMEHTHI MHOTOTPAaHHUKA, BBITYKJIbIC U bubmorexa HOK
45 p ’ y N https://m.eds00.ru/863f8bh56
HEBBIMYKIIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOTOTpaHHUKA
[Tpu3ma: N-yronbHas mpu3Ma; TpaHu |
O(i—IOBaHI/ISI f W3MBI; 11 pﬂMaﬂ u gaKJ'IOHHaH bubmorexa HOK
46 P > 1P https://m.eds00.ru/863f8b56
MIPU3MBbI; OOKOBAsl U MOJIHASI TOBEPXHOCTh
MIPU3MBI
[Tapannenenumnen, npsMOyroJIbHBIN bubmorexa HOK
47 P - 1P yrv https://m.eds00.ru/863f8b56
TapajuIeNIeUIe/ U €ro CBOMCTBA
48 [Mupamua: N-yroiapHas nupaMua, TpaHu U bubnmoreka [JOK
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OCHOBaHUE MUPaMUJIbI; OOKOBAs U MOJTHAS
MMOBEPXHOCTh MUPAMU/IBL; IPABUIIbHAS U
yceu&HHas mupaMua

https://m.edso0.ru/863f8h56

HpaBI/IJIBHLIe MHOTI'OIpaHHUKHA: TIOHATUC
IMPaBHUJILHOTO MHOI'OI'PaHHHKA; IIpaBUJIbHAA

bu6mmoreka [IOK

49 [IpYU3Ma U [paBUIbHAs IUPAMULIA; https://m.eds00.ru/863f8b56
MpaBWJIbHAS TPEYTOJIbHAS MUpAMUAA U
MIPaBWIbHBIN TeTpadip; KyO
[IpencraBienue o npaBUIbHBIX bubnuoreka [IOK

50 MHOTOTPAaHHUKAX: OKTa’p, NOJAEKa’Ap U https://m.eds00.ru/863f8b56
HUKOCAdIP.
CumMMeTpusi B MPOCTPAHCTBE: CUMMETPHS
OTHOCUTEILHO TOYKH, MPSIMOH, TIIOCKOCTH. bu6mmoreka [IOK

ol DneMeHThl CUMMETPUH B IUpaMuax, https://m.eds00.ru/863f8b56
napajuieNienuIne ax, MPaBuiIbHBIX
MHOTOTPaHHUKAX
Brruncnenue 371eMEeHTOB MHOTOTPAHHHUKOB: bubmorexa HOK

52 . P ' https://m.eds00.ru/863f8b56
pEOpa, TuaroHa u, yribl
[Tnomans 60KOBOI MOBEPXHOCTH U MOTHOM
MOBEPXHOCTHU MPSIMON TPU3MBI, TIOIIAH bubmorexa HOK

53 p . p p > https://m.eds00.ru/863f8b56
OCHOBaHUM, TeopeMa 0 OOKOBOH
MTOBEPXHOCTHU MIPSIMOMN TPU3MBI
[Tnomaas 60KOBOI MOBEPXHOCTH H
MOBEPXHOCTH MPABUILHOW MUPAMUJIBI bubmorexa HOK

54 p p vp ’ https://m.eds00.ru/863f8b56
TeopeMa O TIOo[aau OOKOBOM MOBEPXHOCTH
YCEYEHHOU MUPAMUBI

55 Kontponbnas padoTa mo teme
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"MHororpaHHuku"

bu6mmoreka [IOK
56 [TonsiTue 06 00BEME https://m.edso0.ru/863f8b56
bubmuoreka [JOK
57 O06BEM TUpaMuIBI https://m.edso0.ru/863f8h56
58 O0BEM TUpaMuIBI
59 O0BEM nupamMuIbI
60 O0BEM nupamMuIbI
bubmuorexa [JOK
61 O0BEM pu3MBI https://m.eds00.ru/863f8b56
62 O0BEM pU3MBI
63 O0BEM npu3MBbI
64 Kontponbnas padota o teme "O0bEMBI
MHOTOTPaHHHUKOB"
[ToBTOpEeHME, 06001IeHNE CHCTEeMAaTHU3AIINS
65 3HaHui. [locTpoeHune ceuenuit B
MHOT'OTpaHHHKE
[ToBTOpeHMEe, 06001IIEHNE CHCTEeMAaTHU3AIINS
3HaHUU. BeIUKCIIEHHE PACCTOSHUMN: MEXIY
66 JBYMSI TOYKaMH, OT TOUYKH JI0 IPSIMOHi, OT
TOUYKHU J0 TIIOCKOCTH, MEXTY
CKPEUTHBAOIIUMHUCS TTPSIMBIMH
67 HToroBasi KOHTpOJIbHASA paboTa
68 [ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AITUS

3HaHUW. BerancieHue yrios: Mexay
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CKPEUIMBAIOIIUMHUCS MPSIMBIMU, MEXKITY
MPSIMOM U TUIOCKOCTbIO, IBYTPAHHBIX YTIIOB,
YTJI0B MEXKY MIIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
undposbIie
Ne n/m Tema ypoka KonTpoabubie IIpakTuueckue p
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Cdepa u map: nex aINyC, TUaMETP; bubmorexa HOK
1 P p: LEHIP, PIye, 2 P; 1 https://m.eds00.ru/863f8b56
TUTONIA/Tb TTIOBEPXHOCTHU CEPhI
B3aumnoe pacrionoxenne chepsl u bubnnorexa [JOK
2 INIOCKOCTH; KacaTelIbHasl IIJIOCKOCTh K 1 https://m.edso0.ru/863f8b56
cthepe; miomaas chepsl
N3o6paxkenune chepsl, mapa Ha MIIOCKOCTH bubmorexa OK
3 P PEL, HHap ' 1 https://m.eds00.ru/863f8b56
Ceuenus mapa
WIMHJIPUYECKas MOBEPXHOCTb,
I(;[6 a3 }OpI.I_[I/Ie [UJTHH]T gqecxoﬁ bubmorexa HOK
4 pasy P . 1 https://m.eds00.ru/863f8b56
MOBEPXHOCTH, OCh IIMIIUHAPUYECKOM
MOBEPXHOCTH
Hunuaap: ocHoBaHUS 1 G0KOBast bubmmnoreka HOK
5 MOBEPXHOCTh, 00pa3yromias U OCh; IIIOIIAIb 1 https://m.edso00.ru/863f8b56
OOKOBOI U MOJHOM MOBEPXHOCTU
N300paxeHre MUINH/IPa Ha TUIOCKOCTH.
Pa3zéprka munmuaapa. CedeHus UIHHIpa bubmorexa HOK
6 p Apa. . H P 1 https://m.eds00.ru/863f8b56
(TUTOCKOCTHIO, MapauIeIbHON HITH
MEPIECHIUKYIIPHOU OCH IIUIUHAPA)
KoHnueckasi moBepXHOCTh, 00pa3yroIme bubnmoreka [JOK
7 KOHUYECKOU MTOBEPXHOCTH, OCh M BEPIIINHA 1 https://m.eds00.ru/863f8b56

KOHUYECKOW MOBEPXHOCTH



https://m.edsoo.ru/863f8b56
https://m.edsoo.ru/863f8b56
https://m.edsoo.ru/863f8b56
https://m.edsoo.ru/863f8b56
https://m.edsoo.ru/863f8b56
https://m.edsoo.ru/863f8b56
https://m.edsoo.ru/863f8b56

Konyc: ocHOBaHue u BepIMHa,

bubnunorexa LIOK

8 00pa3yrolas 1 0Ch; IJI0IMA b OOKOBOM 1 https://m.edso0.ru/863f8b56
MTOJTHOW TTOBEPXHOCTH
VceuéHHBIN KOHYC: 00pa3 W€ U BBICOTA; buGnnorexa [IOK

9 ye: 0bpasyrom ’ https://m.eds00.ru/863f8b56
OCHOBaHUS U OOKOBAsi TOBEPXHOCTh
N300paxeHne KoHyca Ha MIOCKOCTH.
Pa3BépTka xonyca. CeueHHsI KOHycCa buGnuorexa [IOK

10 p yea. . Y https://m.eds00.ru/863f8b56
(TUTOCKOCTHIO, MapajuIeIbHOW OCHOBAHUIO, U
TUIOCKOCTBIO, IIPOXO/ISIIEH Yepe3 BEPIIUHY)
KoMmOunanus ten BpaiieHus u Bubmiorexa OK

11 P https://m.edso0.ru/863f8b56
MHOTOTPaHHUKOB
MHororpaHHuK, OMMCaHHBIN OKOJIO CEPHI; bubnmnorexa [JOK

12 cdepa, BlIMCaHHAs! B MHOTOTPAHHUK UJIU B https://m.eds00.ru/863f8b56
TEJIO BpaIeHUs

13 HOI{"ﬂTHe 00 00béMe. OCcHOBHEBIE CBOMCTBA E::[?s?;;?:é(;grou/};%mb%
00BEMOB Tel

bubmmoteka IIOK
14 O0béM IUIMHIpa, KOHYCA https://m.edso0.ru/863f8b56
bubnunotexa LIOK

15 O0BEM mrapa u miomaas chepsl https://m.eds00.ru/863f8b56
[TogoOHBIE TENa B MPOCTPAHCTBE. bubmmoreka [JOK

16 COOTHOIICHUS] MEXKTY TUIOIIAISIMHU https://m.edso0.ru/863f8b56

MOBEPXHOCTEH, 00bEMaMHU MTOTOOHBIX TN
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KonTtponpsHas padora no temam "Terna

17
BpamieHus" u "O0bembl T
bubnunoreka LIOK
18 BekTop Ha MI0CKOCTH U B TPOCTPAHCTBE https://m.eds00.ru/863f8b56
bu6numoreka [IOK
19 CrnosxeHue 1 BBIYMTAaHUE BEKTOPOB https://m.eds00.ru/863f8b56
bubnunoreka LIOK
20 YMHOXk€EHHE BEKTOpa Ha YHUCIIO https://m.eds00.ru/863f8b56
PaznoxeHue BeKTOpa 10 TpEM bubmmoreka [JOK
21 HEKOMILJIaHapHbIM BekTopaM. [IpaBuiio https://m.eds00.ru/863f8b56
napasuieNienumnena
Pemenne 3ama4, cBSI3aHHBIX C bu6nmorexa LIOK
22 IPUMEHEHHUEM IIPAaBUJI AEUCTBUM C https://m.eds00.ru/863f8b56
BEKTOpaMHU
[IpsimoyrosibpHas cucreMa KOOpAUHAT B bubmuoteka [IOK
23 npoctpancTBe. KoopauHATEI BEKTOpA. https://m.eds00.ru/863f8b56
IIpocreiimure 3a1a4n B KOOpAMHATAX
VYron mexay BekTopamu. CKasipHOE bubmorexa HOK
24 ol PaM. P https://m.eds00.ru/863f8b56
MIPOM3BEICHNE BEKTOPOB
Brruncnenue yrioB Mexy NpsSIMbIMU U bubmorexa [TOK
25 r TP https://m.eds00.ru/863f8b56
TIOCKOCTSIMU
KoopanHaTHO-BEKTOPHBII METO IPU bubmorexa [JOK
26 bA P AP https://m.eds00.ru/863f8b56

PEIICHHUHU IT'COMCTPUYCCKUX 3a1a4
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KonTtpomnpHas padbora o Teme "BekTopsl u
KOOPJMHATHI B MpOCTpaHcTBE"
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[ToBTOpeHue, 0600IICHNE 1
cucremaru3anus 3HaHuii. OCHOBHBIE
burypsl, GpaxTsl, TEOPEMBI Kypca
TUIAHUMETPUH
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IToBTOpEHHME, 0000IICHUE 1
cucremaTusais 3Hanuii. OCHOBHBIE
burypsl, GpaxTsl, TEOPEMBI Kypca
TUTAHUMETPHH

[ToBTOpEHHME, 0000IICHUE 1
cUCTeMAaTHu3alus 3HaHUH. 3a1aun
TUTAHUMETPUH M METOJIbI UX PEIICHHUS

[ToBTOpenue, 06001IeHUE U
cUCTeMaTH3alus 3HAaHUH. 3a1auu
TUTAHUMETPUH U METOJIbI UX PEIICHHUSI
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[ToBTOpenue, o6obIIeHNE 1
cucremaTrusanus 3HaHuil. OCHOBHBIE
¢burypsl, GpaxTsl, TEOpEMBbI Kypca
CTepeOMeTpUH
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HtoroBast kKoHTpoJIbHAs paboTa

[ToBTOpenue, 06001IEeHNE 1
cUCTEeMaTH3aIlHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

I'eomerpus, 10 — 11: yueOHUK ai1s1 00111€00pa30BaTEIBHBIX OpraHU3aIINiA: 0a30BBIN U
npodunbHbI ypoBHH. ABTOpHL: JI.C.ATanacsH, B.®.byty308, C.b.Kagomiies u ap.

Mockaa, [Ipocsemenue 2023r.

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

[Toypounsie pazpabotku no reometpun, 10-11 xmaccel. CocraButens B.A.SIpoBenko - Mocksa:

BAKO, 2022r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

- OTKpBITHIN OaHK 3a7aHui Mo Marematuke WWW.fipi.ru

- OenepalibHBIN EHTP TECTUPOBAHUS WWW.IUstest.ru

- Pemmy EI'D https://ege.sdamgia.ru/
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