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MOSCHUTEJBHASA 3AIINCKA

PabGouass mporpamma yueOHoro kypca «['eomerpusi» 6a30BOro ypoBHS IS
obyuatomuxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DejepaabHOTO TOCYIapCTBEHHOTO
00pa3oBaTEIbLHOIO CTaHJapTa CPEeAHEero oOIiero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TPEOOBaHUH, MPEABSIBISIEMBIX K MAaTEeMaTHYECKOMY OOpa30BaHUIO, U TPATUITHI
poccuiickoro oopazoBanus. Peanu3zaiiust mporpaMMbpl 00€CTIeYMBACT OBJIAJICHUE KIIOYCBBIMU
KOMIETCHIIUSMH, COCTABJSIIOIIMMH OCHOBY JUISI  CaMOPa3BUTUS U HEMPEPHIBHOTO
o0Opa3oBaHwsl, 1IETOCTHOCTh OOIICKYIbTYPHOTO, JMYHOCTHOTO M MMO3HABATEIHLHOTO Pa3BUTHUS
JUYHOCTHU 00YYaIOIINXCS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxkHocth yueOHOro Kypca reoMETpMM Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHuUs
00yCIIOBJIEHa NMPAKTUYECKON 3HAUMMOCTBIO METANpPEAMETHBIX U MPEIMETHBIX PE3YJIbTAaTOB
oOyueHusT TEOMETPUM B  HANpPABJICHUU JIMYHOCTHOIO  Pa3BUTHUS  OOy4aroLuxcs,
(dbopmupoBaHus (YHKIMOHAIBHOW MAaTeMaTHYECKOM TIpaMOTHOCTH, HW3YYEHUS JPYrux
y4eOHBbIX AUCIHUIUIMH. Pa3BuUTHE y 00y4arOmUXCsl MPAaBUIIBHBIX MPEACTABICHUN O CYIIIHOCTH
U IIPOUCXOXKJIEHUU T€OMETPUUYECKUX aOCTPaKIUil, COOTHOIIEHUN PEATLHOTO U UJEAIBHOTO,
XapakTepe OTPaKCHUS MAaTeMaTHUYECKOW HAyKOW SIBJIEHHUM M MPOLIECCOB PEAJIbHOIO MHDA,
MECTE€ F'€OMETPUH B CHUCTEME HAyK U POJIA MATEMATUYECKOTO MOJCIMPOBAHUS B HAYYHOM
MO3HAaHWUM W B TMPAKTHUKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
YYAIIMXCS, @ TAKKE€ KAauyeCTB MBIIIJICHUS, HEOOXOAUMBIX JUIsl afanTallid B COBPEMEHHOM
oO1uiecTBe.

['eomeTpust siBisieTCS OAHUM K3 0a30BBIX NMPEAMETOB HAa YPOBHE CPEIHEro OOIIEro
o0pa3oBaHHusl, TaK Kak 00eCreuynBaeT BO3MOKHOCTh U3YUYEHHUS KaK JUCHUIUIMH €CTECTBEHHO-
Hay4YHOM HAIPaBJIECHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MbllIeHHE, GOPMUPYEMOE MPU U3YUCHHH OOYUYaIOIIUMUCS MOHSITHHHBIX
OCHOB T'€OMETPUM MU NOCTPOCHHUM LEMOYKU JIOTMYECKUX YTBEPKICHHM B XOAE PELICHUS
r€OMETPUYECKUX 3a1a4, YMEHHE BBIIBUIaTb U ONPOBEPraTh T'MIIOTE3bl HEMOCPEACTBEHHO
HCIIOJB3YIOTCS IIPU PELICHUM 337a4 €CTECTBEHHO-HAYYHOTO IMKJIA, B YACTHOCTH M3 Kypca
(bu3UKH.

YMeHHE OpHUEHTUPOBATHCS B IPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0JacTax AeSITeNbHOCTH YenoBeka. OpHUeHTaIusl Ye0BeKa BO BPEMEHU U MPOCTPAHCTBE —
HEO0OXOJMMOE YCIIOBUE €r0 COLMAIBHOrO OBbITHS, (hopMa OTpaKEHHUS OKPY>KAIOIIETO MHpA,
YCIOBHE YCIIEIIHOTO TO3HAHMWA M AaKTUBHOIO MpeoOpa3oBaHMs JAEHCTBUTEIBHOCTH.
OnepupoBaHre NPOCTPAHCTBEHHBIMU 00pa3amMu OOBEIMHSAET pa3Hble BUAbI YUYEOHOU WU
TPYZOBOM JEATEIBHOCTH, SIBISIETCS OJHUM U3 MPO(PECCHOHANBHO BaXKHBIX KAUECTB, TO3TOMY
aKkTyajlpHa 3a7ada (OPMHUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHHUS Kak
PA3HOBHUJIHOCTH OOpPAa3HOTO MBILIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTAa B TMOJATOTOBKE K
NPAKTUYECKOMN AEATEIbHOCTU [0 MHOTMM HaIIPABIICHUSIM.



[lenp ocBoeHust mporpammbl ydeOHOro Kypca «['‘eomerpusi» Ha 0a30BOM ypOBHE
oOydeHus — o0meo0pa3oBaTeIbHOE W OOMICKYJIBTYPHOE pPa3BUTHE OOYYAIOIMIMXCS 4Yepes3
o0OecrieueHre BO3MOXXKHOCTH  TPHOOPETEHUS W HUCIOJB30BaHUS  CHCTEMATHUYECKHX
Te€OMETPUUECKUX 3HAHWUN U EHCTBUH, CICIIM(PUIHBIX TEOMETPHH, BO3MOKHOCTH YCIIEIITHOTO
NpOJIOJDKEHHsT 00pa30BaHWsl TIO CHCHUATBHOCTSM, HE CBS3aHHBIM C TPUKIATHBIM
UCTIOJIh30BAHUEM T'€OMETPHUH.

[IporpamMMa mo reomeTpuu Ha 0a30BOM YpOBHE TpeaHA3HAYCHA I O0Yy4arolIuXcs
CpeIHEH IIKOJBbI, HE WCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYyJIHCHUH Ha YpPOBHE OCHOBHOTO
obmiero oopazoBanus. Takum oOpa3om, oOydaromuecs Ha 6a30BOM YPOBHE JIOJDKHBI OCBOHUTH
o0IIre MaTeMaTUYECKHE YMEHHsI, CBSI3aHHBIC CO CIEIU(PUKON T€OMETPUU U HEOOXOJAUMBIC
IUIs )KA3HA B COBpPEMEHHOM oOrmiecTBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh U3yUYHUTh
reoMeTpuro Oonee TIyOOKO, €ciaM B JajbHEWIIEM BO3HHUKHET HEOOXOAMMOCTh B
reOMETPUYECKUX 3HAHUSAX B MPOPECCHOHATBHON IEATEIbHOCTH.

JIoCTIKeHHEe  [eTM  OCBOCHHS  MPOTPaMMBI  OOCCIIEYMBACTCS  PEIICHHEM
COOTBETCTBYIOIIUX 3aaad. [IpropuTeTHBIMEH 3aadamMu OCBOEHHsI Kypca «[eomerpum» Ha
06a3zoBoM ypoBHe B 10—11 knaccax sBJISIFOTCS:

e (opmupoBaHHE TPEICTABICHUS O TEOMETPUM KaK YacTH MHPOBOH KYJIbTYPHI H

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

e (opMUpPOBAHHE MPEICTABICHUS O MHOTOTPAHHUKAX M TeJax BPAIICHHUS KaK O
BRXHCHIINX MaTEMaTHYCCKUX MOJEC/AX, IO3BOJIIOIIUX OIUCHIBATD W HW3y4YaTh
pa3HbIC SBJICHUS OKPY>KAFOIIETO MHUPA;

e (dopmupoBaHHEC YMEHHUS PACIIO3HABATh HA YepTEXk,axX, MOJICISX U B pEaTbHOM MHUPE
MHOTOTPAaHHHUKH H TEJIa BPAIICHUS,

e OBJAJICHUE METOJAMH pCEIIEHUS 3aJad Ha TMOCTPOCHHUS Ha H300PAKEHUIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opmHpoBaHNE YMEHUS OTICPUPOBATH OCHOBHBIMU MOHATUSMHA O MHOTOTPAaHHUKAX U
TEJIaxX BPAICHUS ¥ UX OCHOBHBIMU CBOWCTBAMH,

e OBJIQJICHUE AITOPUTMAMH PEIICHUS OCHOBHBIX TUIIOB 33j71a4; (POPMUPOBAHUE YMCHHUS
IPOBOJUTH  HECJIOKHBIC JIOKA3aTeNbHbIC PACCYKICHHUS B  XOJAC PCUICHHUS
CTEpEOMETPUUECKHUX 3a]1a4 U 33]1a4 C MTPAKTHUYECKUM COACPKAHUEM;

e pa3BHUTHE WHTCIUICKTYaJIbHBIX W TBOPYECKHX CIIOCOOHOCTEH 0OydJaroImmxcs,
MO3HABATEIBHON  aKTHUBHOCTH, HCCIEAOBATEIbCKUX  yYMCHHHA, KPUTHYHOCTH

MBIIIJICHHUS;
e (¢opmupoBaHrue (PYHKIHMOHAIBHOW TPAMOTHOCTHU, PEJIEBAHTHON T€OMETPUM: YMEHUE
pacno3HaBaTb  MPOSIBIICHUS ~ I'E€OMETPUYECKHX  TOHSTHUH, 00BEKTOB |

3aKOHOMEPHOCTEN B PEAIbHBIX XU3HEHHBIX CHTYalMsIX W IPU U3YYEHUH APYTUX
y4eOHBIX  MpPEIMETOB, TMPOSBICHHUS  3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
(opMyIupOBaTh MX Ha S3bIKE T€OMETPUU U CO3[1aBaTh N€OMETPUUYECKHE MOJEINH,
IIPUMEHATb OCBOEHHBI TI'E€OMETPUYECKUHN ammapar il PELICHUSA IPaKTUKO-
OpPMEHTUPOBAHHBIX  3aJa4, HWHTEPIPETUPOBATH W  OLEHMBATH  IIOJyYECHHBIE
pEe3yJbTaTHhI.



OTnuyuTeNnbHOM  OCOOGHHOCTBHIO MPOTPaMMbl  SABIISIETCS  BKIIOYEHHE B KypcC
CTEPEOMETPUM B Hayaje €ro M3y4eHHs 3aJad, pPElIaeMbIX Ha YpPOBHE HWHTYUTHBHOIO
MO3HAHUSA, U OINpeACIEHHBIM O00pa3oM OpraHu30BaHHAas paboTa HAJ HUMH, 4YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M TMPOCTPAHCTBEHHOI'O MBIIUICHUS, CTUMYJIHPYET
MIPOTEKaHUE UHTYUTHUBHBIX IPOLECCOB, MOTUBUPYET K JATbHEHIIEMY U3YUYEHUIO MPEAMETA.

[Ipeanourenue OTHAETCA HArIAJHO-KOHCTPYKTUBHOMY METOAY OOYy4YEeHUs, TO €CTb
TEOPETHUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb MPEAMETHO-TIPAKTHUYECKOU
JesTeNbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUM Yy Yydaluxcsi B Kypce
CTEPEOMETPUHU TMPOBOAUTCS 3a CUET pEIICHUS 3aJady Ha CO3/JaHHE MPOCTPAHCTBEHHBIX
o0pa3oB W 3a7a4 Ha OIMEPUPOBAHHE MPOCTPAHCTBEHHBIMU oOpaszamu. Co3manme obOpasa
MIPOBOJIUTCS C ONOPOM Ha HAIJISIHOCTh, & OIIEPUPOBAaHUE 00Pa30M — B YCIOBUSAX OTBIICUEHUS
OT HAIJISIIHOCTHU, MBICIEHHOTO U3MEHEHUS €70 UCXOJHOTO COJAEPIKAHMS.

OcHoBHBIE conepxkaTenbHble JuHUU Kypca «l'eomerpum» B 10-11 xknaccax:
«Muororpanaukn», «lIpsmbple M TUIOCKOCTM B NPOCTPaHCTBE», «Tema BpalieHUs»,
«BeKkTopsl M KOOpAWHATBL B NPOCTPAHCTBE». POPMHUPOBAHUE JIOTHUYECKUX YMEHHU
pacnpenensercsa He TOJIbKO IO COJIEep)KaTelIbHbIM JIMHUSAM, HO M IO rojaM OOydeHHs Ha
YPOBHE CPEJHET0 00111ero 00pa3oBaHus.

Copepxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IMPEIMETHBIM pPE3yJbTaTaM OCBOCHHUS
paboueil mporpaMmbl, paclpeAesi€HHbBIM MO0 TrojaM OOyYeHHs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI OBJIAJICHUE T€OMETPUUYECKUMH TMOHSATUSAMH W HABBIKAMH OCYILECTBIISIIOCH
MOCJIEI0BATEIBHO U MOCTYHATENbHO, C COOJIIOIEHUEM MPUHIUIIA TIPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYAJINWCh B OOIIyI0 CHUCTEMY TIE€OMETPUYECKUX MpPE/ICTaBICHUN
0Oy4JaronuXxcsi, pacupssi U yriayosss e€, 00pa3ys MpOYHbIe MHOKECTBEHHBIC CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yudenne reomerpun oTBoauTcs 2 yaca B Hexemro B 10 kiacce u 1 gyac B HeJeno B
11 xmacce, Bcero 3a fBa roga ooyuenus - 102 yueGHbIX yaca.

COAEPKXAHHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE MOHATHS CTEPEOMETPUM. Touka, mpsMas, MIOCKOCTb, HPOCTPAHCTBO.
[lonsiTue 00 aKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEACTBUS U3 HUX.

B3anMHoOe pacrosnioxkeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TapaliIeIbHbIE
U CKpeluuBaromuecs npsMble. [lapaminenbHOCTh NpSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE:
napajiesibHbIE TMPSMbIE B MPOCTPAHCTBE; MAPAIIIETBHOCTh TPEX MPSAMBIX; NAPaIEIbHOCTD



NpSAMON M IUIOCKOCTU. YTIIBI C COHANPAaBICHHBIMUA CTOPOHAMH; YIrOJI MEXKIY MNPSIMBIMHU B
nmpocTpadcTBe. IlapamienbHOCTh IUIOCKOCTEW: NapaJuleabHbIE IUIOCKOCTH; CBOMCTBA
napajieNibHbIX TuiockocTed. Ilpocreiime mnpocTpaHCTBEHHBIE (QUIYphl Ha IJIOCKOCTH:
TeTpa’p, Ky0, napaienenunea; NIoCTPOCHUE CEUYCHU.

[lepneHAUKYISIPHOCTh MNPAMOM M IUIOCKOCTH: TEPHEHIUKYJISPHBIE TNPSMBIE B
IIPOCTPAHCTBE, MNPsAMBIE NApaUICIbHBIE W NEPHNEHAUKYJSPHBIE K INIOCKOCTH, IPU3HAK
NEPIEHAUKYAPHOCTH TPSIMOM U IUIOCKOCTH, TEOpeMa O MPsIMOU NEPIECHAUKYISPHOU
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJl MEXAY HNPSAMOU U IIJIOCKOCTBIO; IBYTPAHHBIN YOI,
JIMHEMHBIN Yrojl ABYIPaHHOIO yria. IlepneHauKynsp U HAKIOHHBIC: PACCTOSIHUE OT TOYKH
70 TJIOCKOCTH, PACCTOSHHE OT MPSMOM 10 TIOCKOCTH, MPOEKUIHs (PUTyphl HA TMIIOCKOCTb.
[leprieHIUKYISIPHOCTh IUIOCKOCTEN: NPU3HAK NEPHNEHIMKYJISAPHOCTH JIBYX IIJIOCKOCTEH.
Teopema o TpEX NEepHEHAUKYIIAPAX.

MHoOrorpaHHuKH

IloHATHE MHOTOrpaHHMKAa, OCHOBHBIE JJEMEHTbl MHOTOTPAHHMKA, BBIIYKIBIE U
HEBBIITYKJIBIE MHOTOTPAHHMKHM; Pa3BEPTKA MHOrOTrpaHHMKA. I[Ipu3ma: N-yromnpHas npusma;
IPaHM M OCHOBaHUA MPU3MBIL, MpsAMas W HAKIOHHAs MpU3MbL; OOKOBasg M IOJIHAs
MIOBEPXHOCTh Mpu3Mbl. [lapamenenunesn, nDpsAMOYrOJbHBIA MapajuICNIENUIIE] U €ro
cBoiicTBa. [lupamuaa: N-yronpHasi mupamuia, TpaHU U OCHOBaHUE MUPAMHJIBI; OOKOBas U
ITOJTHAs ITOBEPXHOCTh NMUPAMUJIBL; MTPABWIbHAS U yCEYEHHAA NMUPAMUIA. DIEMEHTBI TPU3MBI
n nupamuabl. [lpaBuibHbIE MHOTOTPAHHUKH: TIOHSATHE NPABWIBHOIO MHOTOTPAaHHUKA;
MpaBUJIbHAS IpU3Ma W IIPaBUIIbHAS IHUPAMUJIA; NpPaBWIIbHAS TPEYrOJjbHAS NHUpPAMUIA U
MpaBWJIBHBIN TeTpadap; KyO. lIperncraBieHue o MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
noneKa’ip u ukocasap. CeueHus Mpu3Mbl U TUPAMHUJIBL.

CummMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIIBHO TOYKH, MPSMOU, TIIOCKOCTH.
DJIEMEHTBl CHMMETPUH B IUPAMUIAX, TAPATUIETETUIIEAX, TPABUIBHBIX MHOTOIPaHHUKAX.

Boluucienue 5»71€MEHTOB MHOTOTPAHHHMKOB: pEOpa, auaroHanu, yriael. [liomansb
OOKOBOI TMOBEPXHOCTH M TOJHOW MOBEPXHOCTH MPSIMOWM MPU3MBI, IJIOMIA[b OCHOBAaHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsSMON mpu3Mbl. [lnomans GOKOBOW MOBEPXHOCTH U
[IOBEPXHOCTU MPABUIBHOM MHUPAMUIBI, TEOpeMa O IUIOAJAA YCECYEHHOU ITHPaMUIBbI.
[Tonsatue 06 06bEMe. OOBEM TUPAMUJIBI, TPU3MBL.

[Tono6ueie Tena B npoctpaHcTBe. COOTHOMICHUS MEXAY IUIOIIAJSIMU MOBEPXHOCTEMH,
00BbEMaMu MOAOOHBIX TEN.

11 KITACC

TeJia BpaleHus

[{unuHIpudeckas MOBEPXHOCTh, OOpa3ymoIue IMIMHIAPUYECKON IMOBEPXHOCTH, OCh
[WIHHIPAYECKONH ToBepxHOCTH. LlmimHIp: oOcCHOBaHWS ©  OOKOBas IOBEPXHOCTb,
oOpa3yroias 1 0Ch; TUIOIaAh OOKOBOM U TIOJHOM MOBEPXHOCTH.

Konunyeckasi moBepXHOCTh, 00pa3yrole KOHMYECKON MOBEPXHOCTH, OCh M BEpIIUHA
KOHMYECKOW MoBepXHOCTH. KoHyc: OCHOBaHME M BEpIIMHA, 00pa3yromias U OCh; TUIOIIATh



OOKOBOI1 U MOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3ylolire U BbICOTa; OCHOBAHUSA U
O0KOBasi MOBEPXHOCTb.

Cdepa u map: meHtp, paamyc, AMamMeTp; IUIONIaJb MOBEpXHOCTH cdepbl. B3aumuoe
pacnoJiokeHue cepbl U TNIOCKOCTH; KacaTellbHasl INIOCKOCTh K cdepe; iomanasb chephl.

N306paxxeHne Ten BpallleHus Ha MII0CKOCTH. Pa3BépTka numuHapa 1 KOHyca.

KoMOuHanmu Ten BpaiieHuss ¥ MHOTOTPaHHUKOB. MHOTOTPaHHUK, OMUCAHHBIA OKOJIO
cdepsl; cepa, BMCaHHAS] B MHOTOT'PAHHUK, UITK TEJIO BPAICHUS.

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00bEME
IPsIMOYTOJILHOTO MapajuieNienumena u cieacTusa u3 He€. O0bEM umHIpa, Konyca. O0bEM
mapa 1 miomaas chepsl.

[TogoOHbie Tena B mpocTpaHcTBe. COOTHOMIEHUS MEXAY IJIOIIAIIMU MOBEPXHOCTEMH,
o0BbEMaMM MOAOOHBIX TE.

Ceuenunss umnuHapa (MmapajyieIbHO M NEPIEHIUKYISIPHO OCH), CEUEHHUs KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXO/ISIIEE Yepe3 BEPIIMHY ), CEUCHHUS I1apa.

BekTOpbl M KOOPAUHATHI B MPOCTPAHCTBE

Bektop Ha mimockocth W B mpocTpaHcTBe. ClokeHHWE W BBIUMTAHUE BEKTOPOB.
YMHO)X€EHUE BEKTOpa Ha 4uciio. Pa3noxeHne BekTopa o TPEM HEKOMIIAHAPHBIM BEKTOPAM.
[IpaBuio napamienenunena. Pemenue 3agay, cBsi3aHHBIX C IPUMEHEHUEM MIPaBUII 1EHCTBUN
¢ BekTopami. [IpsiMmoyronbHas cuctemMa KOOpAUHAT B MpocTpaHcTBe. KoopanHaTel BEKTOpA.
[Ipocreiimme 3agaun B KOOpAMHATAX. YTOI MEXIy BekTopamu. CKalspHOE MPOU3BEACHHE
BEKTOPOB. Brluncienue yrioB Mexay NpsiMbIMU U TUIOCKOCTSIMA. KoOpIMHATHO-BEKTOPHBIN
METO/]I IPU PEIICHUU FT€OMETPUUECKUX 3a]1a4.

IIJTAHUPYEMBIE PE3YJIBTATDI
JIMYHOCTHBIE PE3YJIbTATDBI

JIMuHOCTHBIE pe3yJbTaThl OCBOEHUS MPOrpaMMbl y4eOHOTo npeamera «MaTemaThka
XapaKTEepU3yrTCS:

I'paknanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTHIO TPAXKAAHCKON TMO3UIMU O0yYarolerocs Kak AaKTUBHOTO U
OTBETCTBEHHOTO 4YJIEHA POCCHICKOTro OOIIeCTBa, MPEACTaBICHUEM O MaTeMaTH4YeCKUX
OCHOBax (HYHKIIMOHUPOBAHMS DPA3NUYHBIX CTPYKTYp, SIBICHUN, MPOLEAYpP TPakJaHCKOTO
oOmiecTBa (BBIOOPBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJEHCTBOBaTh C COLMAIbHBIMU
MHCTUTYTaMH B COOTBETCTBHUM C UX QYHKUUSIMHU U HA3HAYCHUEM.

IIaTpuoTuyeckoe BOCIUTAHHE:

C()OPMUPOBAHHOCTBI0 POCCUMCKOW TpaXkJIaHCKOM MJEHTUYHOCTH, YBAXKEHHUS K
IIPOIIVIOMY M HACTOSILIEMY POCCHMCKOM MAaTE€MAaTUKH, LEHHOCTHBIM OTHOUIEHUEM K
NOCTHKEHUAM POCCUMCKUX MAaTEMaTUKOB M POCCUMCKOM MAaTeMaTUYECKOW IIKOJbI, K
UCIIOJIb30BAaHUIO ATUX JIOCTH)KEHUH B APYTUX HAyKaX, TEXHOJIOIHUX, CPepax IKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUSA:



OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHIMCKOTO Hapoaa; CHOPMHUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHMWS, OTHUYECKOrO TIOBEJACHHS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JTIOCTIKCHUU HAYKU U AEATEIIBHOCThIO YYEHOT0; OCO3HAHMEM JIMYHOTO BKJIA1a
B ITIOCTPOCHUE YCTOMYMBOTO OYAYIIIETO.

JcTeTHYEecKoe BOCIIUTAHHE:

ACTETUYECKUM OTHOLIEHHWEM K MHpPY, BKJIIOYasl OCTETUKY MaTEeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ay, PEIICHUM, pacCyXJACHUH; BOCIPUUMYHUBOCTBIO K
MAaTEeMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB HCKYCCTBA.

Pdu3nyeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTEMaTHYECKHME 3HAHHWS B HWHTEpecax
310pOBOTO M 0e30macHOro odpasa >KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mHUTaHWE, COAJaHCUPOBAHHBIM PEKUM 3aHATUH W OTABIXa, peEryJspHas
(dbu3nyeckass aKTUBHOCTH); (DU3UYECKOTO COBEPIICHCTBOBAHMS, MPU 3aHATHUSX CIOPTHBHO-
03JIOPOBUTENILHOM JEATEIBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LICHHOCTH TPYIO0JIIOOMS; HHTEPECOM K Pa3InuHbIM
chepam TnpodeCCHOHAIBPHOM  JEATEIBHOCTH, CBSI3aHHBIM C MaTeMaTHKOd U e
MPUJIOKECHUSIMHA, YMEHHEM COBEpINATh OCO3HAHHBIM BBIOOp Oyaymer mnpodeccuun wu
peanu30BbIBaTh COOCTBEHHBIC >KU3HEHHBIC IUIaHBI; TOTOBHOCTBIO U CIIOCOOHOCTBIO K
MaTeMaTUYECKOMY OOpa3oBaHUIO M CcaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HU,
FOTOBHOCTBHIO K AKTMBHOMY YYaCTHIO B PEIICHHM IPAKTHYECKUX 3aJa4 MaTeMaTH4YECKOU
HamnpaBJICHHOCTH.

IK0JIOrHYecKoe BOCIIUTAHHUE:

c(hOPMUPOBAHHOCTHIO IKOJIOTHYECKOU KYJIbTYpPbl, TOHUMAHUEM BIIUSIHUS COLMAJIBHO-
AKOHOMHUYECKHX IPOLECCOB HA COCTOSIHUE MPUPOJHON M COLMAJIBHOW Cpelibl, OCO3HAHUEM
I00aJBbHOIO  XapakTepa JKOJOTMYECKHX IPpoOJieM; OpHEHTAalueld Ha IPUMCHEHHE
MaTeMaTHYECKUX 3HAHMM IS PEIIeHWS 3aJa4 B O00JIACTH OKPYXKAIOMIEH CpEeJibl,
IJIAHUPOBAHMS TOCTYNKOB W OLIEHKM KX BO3MOXHBIX IOCIEACTBUN ISl OKPY’KAIOLIEH
Cpenpl.

IleHHOCTH HAYYHOTO NMO3HAHMS:

c(hOpPMHUPOBAHHOCTHI0O MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pPa3BUTHS HAYKHM W OOIIECTBEHHOW MPAKTHUKH, MOHUMAaHWEM MaTEeMaTUYeCKOW HAyKh Kak
chepbl YeIOBEYECKOM NEATEIbHOCTH, JTAloOB €€ Pa3BUTUS U 3HAYMMOCTU IS Pa3BUTHUS
UMBUJIA3ALMM; OBJIAJCHUEM SI3BIKOM MATEMaTUKM M MaTEMAaTHYECKOM KyJIbTypOMl Kak
CPEACTBOM ITO3HAHHS MUPA; TOTOBHOCTBIO OCYILECTBIATH IIPOEKTHYIO U UCCIIEN0BATEIbCKYIO
NEATENbHOCTh UHAWBUAYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATDI

MeranpeaMeTHble  pe3yJibTaTbl  OCBOGHMSI  MPOTpaMMbl  Y4eOHOro  MpeaMeTa
«MaremaTuka» XapaKTepU3yIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3HAGAMETbHBIMU



0eucCmeusmMy, YHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  YHUBEPCATbHLIMU
DpecyIAMUBHbIMU OCUCTNBUIMU.

1) Vuueepcanvuvie no3nasamenvHvle Oeticmeus, 0becneuusaom @opmuposarue
0a306bIX KOSHUMUBHBIX NPOYEccos ooOyuarwuxcsa (0ceoeHue Memooo8 NO3HAHUSL
OKpYJHCalowe2o Mupa, NpuMeHeHue JN02UYeCKUX, UCCIe008ameNbCKuX Onepayuti, YMeHull
pabomams ¢ ungpopmayueii).

Ba3oBble Jiornyeckue AeiicTBHA:

e BBIBISATH U XapaKTEPU30BaTh CYUICCTBEHHbIE MPU3HAKA MaTEMATUYECKUX
00BEKTOB, MOHATUNA, OTHOIICHUNA MEX]Ty TOHATUSAMU; POPMYIUPOBATH ONPEIEICHUs
MOHSITUH; YCTAaHABIIMBATH CYIECTBCHHBIN MPU3HAK KIacCU(UKAIINN, OCHOBAHUS IS
000011IeHHS U CPAaBHEHM S, KPUTEPUU ITPOBOJIMMOI0 aHAJIN3A;

e BOCIIPUHUMATH, (POPMYITUPOBATH U MPEOOPA3OBHIBATEH CYKJEHUS: YTBEPAUTEIbHbBIE U
OTpHULIATEIbHBIC, €IUHUYHBIC, YACTHBIC U O0IIKE; YCIOBHBIE;

e BBIABISITh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TMPOTHBOPEUYUS B
dakTax, MaHHBIX, HAOMIOACHUSAX W YTBEPKICHUAX; NpEIIaratb KPUTCPUU IS
BBIABJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUMIL;

e JIeJIaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX U UHTYKTUBHBIX
YMO3aKJIIOUCHUN, YMO3aKIIOUCHUHN 110 aHAJIOTHH;

e TPOBOAHWTH CAMOCTOATEIHHO [OKA3aTENbCTBA MAaTEMAaTUYECKUX YTBEPIKICHUI
(TpsiMBIE W OT MPOTHBHOTO), BHICTPAUBATh apTyMEHTAIUIO, IPUBOIUTEL MIPUMEPHI U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BBIBOJIBI;

e BBIOMpaTh Croco0 perieHusi y4eOHOW 3a7aun (CpaBHHBATh HECKOJIBKO BapHaHTOB
perieHusi, BbIOUpaTh HauOoyiee TOAXONAIMA C Y4ETOM CaMOCTOSITENILHO
BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareibckue JeiCTBUS:

e HCMOJBb30BaTh BOMPOCHI KAk HCCJIENOBATENbLCKUM  HMHCTPYMEHT  ITO3HAHWS,
dbopMmynupoBaTh ~ BONPOCH,  (UKCUpYIOIIME  TPOTUBOpEYHE,  IpoOIemy,
yCTaHAaBIUBAaTh MCKOMOE U JaHHOE, (OPMUPOBATH THUIOTE3y, apTyMEHTHPOBATH
CBOIO TIO3HIINIO, MHECHUE;

e TPOBOAWTH CAMOCTOSTEIHHO CIUIAHUPOBAHHBIA OSKCIEPUMEHT, HCCIEAOBAHUE IIO
YCTaHOBJICHUIO OCOOEHHOCTEM MaTeMaTH4ecKoro oOBeKTa, SBJICHMsS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00beKTaMu, SIBJICHUSIMU, TIPOIECCAMU;

e CaMOCTOSITEILHO (popMynaupoBaTh OO0OOIIEHUS U BBIBOABI IO pe3yjibTaTaM
NpOBEAEHHOTO  HAONIONEHWsS,  WCCIEJOBAHMS,  OICHHBATh  JIOCTOBEPHOCTH
MOJTYYeHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

e TMPOTHO3MPOBATH BO3MOXKHOE pa3BUTHE Tpolecca, a TaKXKe BBIABUTATDH
MIPEANOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmaumeii:

e BBIBJIATH AePUIUTHI MHPOpPMAIMHU, JAHHBIX, HEOOXOJUMBIX ISl OTBETa Ha BOIMPOC
U TS pEIIeHUS 3a]1a4H;



2)

BbIOMpaTh HMHPOPMAIMI0 U3 HCTOYHUKOB PA3NUYHBIX THIIOB, aHAJIU3HPOBATh,
CUCTEeMAaTHU3UPOBATh U MHTEPIPETUPOBATh NHPOPMAIUIO PA3IUYHBIX BUJOB U (HOPM
HpeACTaBIICHHUS;
CTPYKTYpUpOBaTh HMH(POPMALIMIO, TPEACTaBIATH €€ B pasiM4HbIX (opMmax,
WUTIOCTPUPOBATH TpapUIECKH;
OLICHMBATh HAAEKHOCTh WH(GOpPMALMU MO CaMOCTOSITENFHO CHOPMYITHPOBAHHBIM
KPUTEPHSIM.

Yuueepcanvvie KOMMYHUKAMUGHbLE Oeticmeus, obecneuusaiom

CHOPMUPOBAHHOCM COYUATLHBIX HABLIKOS 0OYUATOUUXCSL.
Oo1enue:

BOCIIPUHUMATh U (POPMYJIHPOBATH CYXKJCHUS B COOTBETCTBUU C YCIOBUSIMHU H
LEeJISIMUA OOIIEHHUS; SICHO, TOUHO, TPAMOTHO BbIpaXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U I[HCbMEHHBIX TEKCTaX, JaBaTh I[IOACHEHUsA IO XOJYy pCELICHUA 3a7auy,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTarT;

B XOJ€ OOCYXJEHHA 3a/JaBaThb BOIPOCHl IO CYIIECTBY OOCYXIaeMOU TEMBI,
npoOJeMbl, pellaeMoM 3ajauyd, BbICKAa3bIBaTh WJIEH, HAIICJICHHBIE HAa IOUCK
pELIEHUs; COIOCTABIATH CBOM CYXIEHHUS C CYXKICHUAMH JPYyIMX YYaCTHHUKOB
auanora, oOHapyXUBaTh pa3jiMyMe M CXOJICTBO MO3MILMKA; B KOPPEKTHOH (opme
(opMyIMpPOBATH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

MPEACTABIATh PE3yJIbTaThl PEUIEHUs 3aJadyd, OSKCIIEPUMEHTA, HCCIIECIOBAHMS,
IPOEKTa; CAMOCTOATEIbHO BBIOMPATh (QopMaT BBICTYIUIEHHS C Y4€TOM 3ajad
NpPE3eHTALUN U 0COOEHHOCTEN ayIUTOPHUH.

CoTpyaHuyvecTBo:

MMOHUMATh U HUCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON Y UHJIMBUIyaJIbHOU PabOTHI
IpU pEIICeHUH YYEOHBIX 3a/lay; MPUHUMATh LEIb COBMECTHOM JEATEIbHOCTH,
IUIaHUPOBAaTh OPraHU3allMi0 COBMECTHOW paboOThl, pacHpenessarTh BHAbI pPadoT,
JIOTOBApUBATLCA, OOCYXKJaTh TPOLIECC W pe3yibTaT paldoThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOACH;

y4yacTBOBaTh B TIpynmnoBbIX (opmax paboTel (0OCykIeHUs, OOMEH MHEHH,
«MO3TOBBIE IITYPMbI» U MHbIE); BBIIOIHITH CBOIO YacTh PabOThl U KOOPAUHUPOBATH
CBOM JICHCTBUS C APYTMMH YiI€HAMU KOMaH/bl; OLICHMBATh KAYECTBO CBOETO BKJIaaa
B OOmMI MPOAYKT 1O KPUTEPUSAM, CPOPMYIUPOBAHHBIM  YYaCTHUKAMU
B3aUMOJIECHUCTBHUSL.

3) Vuusepcanvuvie pecynamuenvlie Oeciicmeus, obecneuusaiom Gopmuposaue
CMbICNIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTU.
Camoopranusanus:

COCTaBIISITh MJIAH, AJITOPUTM PEIICHHUS 33]1a4H, BHIOMPATh CIIOCO0 PELIeHHUs C yIETOM
MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yu€TOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb:

BJIa/ICTh HABBIKAMU MO3HABATENIbHON pe(IeKcuu KaK OCO3HAHHsS COBEPIIAEMbIX
JICUCTBUM M MBICIUTEIBHBIX MPOIECCOB, HUX Pe3YyJbTAaTOB; BIAJETh CHOcoOaMu



CaMONPOBEPKH, CAMOKOHTPOJISI MpoLiEcca U pe3yibTaTa PELICHHs] MaTeMAaTHYECKOU
3a/1auu;

e TMPEABUAECTHh TPYAHOCTH, KOTOPbIE MOIYT BO3HHUKHYTh MpPH PELICHUH 3a/JauH,
BHOCUTH KOPPEKTHUBBI B JACSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaliJICHHBIX OIKNOOK, BBISIBICHHBIX TPYHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yJbTaTa IEIU M YCIOBHUSIM, OOBSICHATH MPHUUUHBI
JOCTW)KEHUSI WM HEAOCTHXKEHHUS PEe3yJbTAaTOB JIEATEIbHOCTH, HAXOJUTh OIIUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI
10 KUIACC

OnepupoBath MOHATUAMU: TOUKA, IPSIMAst, TNIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU M  CIEJACTBUA U3 HHUX TPU PEHICHUH
TCOMETPUYECKUX 3a]1ad.

OnepupoBaTh MOHATHSIMH: TMAPAUICTBHOCTh W TMEPHEHANKYISIPHOCTh TMPSMBIX H
IIJIOCKOCTEH.

KnaccuduimpoBath B3auMHOE pacroioKeHUE MPSMBIX U TIJIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATHUSAMHU: JIBYTPAaHHBIA YIroJI, TpaHW JIBYIPAHHOTO YyIya, pedpo
JBYTPAHHOTO yTJIa; IMHEWHBIN yroJI IBYTPAHHOTO yTia; TpaaycHas Mepa IBYTPaHHOTO yTIa.

OnepupoBaTh MOHATUSIMU: MHOTOTPAHHHK, BBITYKJIBIH ¥ HEBBITYKJIIBI MHOTOTPaHHUK,
AJIEMEHTHI MHOTOIPAHHHKA, TIPABWIIBHBIA MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIE BUJIbI MHOTOTPAHHUKOB (MTMpamMua; Mpu3Ma, IpsiMOyTOJIbHBIH
napasuiesienunes, Kyo).

KnaccudummpoBarh MHOTOTpaHHWKH, BBIOMpas OCHOBAaHHS ISl KJacCHUUKAIIH
(BBIMYKJIBIE W HEBBITYKJIbIE MHOTOTPAHHUKH; TPAaBUJIbHBIE MHOTOTPAHHUKH, NPSIMbIC H
HAKJIOHHBIC TPU3MBI, TAPATIJICIICTIUIICIbI ).

OnepupoBath MOHATHUAMH: CEKYIast INTIOCKOCTh, CEYCHNE MHOTOTPAaHHUKOB.

OOBICHATH TPUHITUIIBI TOCTPOCHUS CEUEHUH, UCTIONB3YSI METO/I CIICIOB.

CTpouTh CceuYeHUsS MHOTOTPAHHUKOB METOJOM CJICIOB, BBITIOJHATH (BBIHOCHEIC)
MJIOCKUE YEPTEkKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHHU3Y.

Pemare 3amaum Ha HaXO0XKJACHHE TEOMETPHUUECKUX BEIMYMH TI0 00pas3laMm WiH
aNnropuT™MaM, TMPUMEHSS M3BECTHBIC AHATUTHYCCKUE METOJbI MPH PEIICHWH CTaHIApTHBIX
MaTeMaTHYECKHUX 3a7a4 Ha BBIYHUCICHUE PACCTOSHUN MEXIY IBYMS TOYKAMH, OT TOYKH JI0
MPSAMO#, OT TOYKH JI0 TUIOCKOCTH, MEXITY CKPEITUBAIOIIUMHUCS MPSMBIMH.

Pemate 3amaum Ha HaXO0XKJACHHE TEOMETPHUYCCKMX BEIMYMH 10 oOpaslaM Wiu
aNropuT™MaM, TMPUMEHSST M3BECTHBIE AHATUTUYCCKAE METOJbI MPH PEIICHUH CTaHAapTHBIX
MaTeMaTHYECKUX 3a7ad Ha BBIYMCICHUE YIJIOB MEXIY CKPEIIUBAIOIIUMUCS TMPSIMBIMHU,
MEX]Ty PSIMOH U TIIOCKOCTBIO, MEXTY MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Bbrauciiate 00bEMBI M TUTONIAINA IOBEPXHOCTEH MHOTOIPAHHUKOB (ITpH3Ma, TUPaMHUIA)
C TpUMEHEeHUEeM (GOpPMYJI; BBIYHUCIATH COOTHOIICHHS MEXAY IUIONIAJIIMUA TOBEPXHOCTEH,
00bEMaMH MOA0OHBIX MHOTOIPAaHHHKOB.

OmnepupoBaTh MOHITHSIMH: CHMMETPHsI B TMPOCTPAHCTBE, IEHTP, OChb U IUIOCKOCThH
CUMMETPHH; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

W3Brekath,  NMpeoOpa3oBBIBATE W HUHTEPIPETHPOBATh  HHPOpPMAIMIO O
HPOCTPAHCTBEHHBIX TCOMETPUICCKHUX (PHUTypax, MPEACTABICHHYIO Ha YePTEeKaX U PUCYHKAX.

[TpumMensaTh TeoMeTpuueckue (aKTbl I PEIICHUS CTCPESOMETPUYCCKHX —3ajad,
HPEANOIAraroIIuX HECKOJIBKO IIAroB PEIICHHs, €CJIM YCIOBUS MPUMEHEHUS 3aJ[aHbl B SIBHOM
dopme.

[TpuMeHsITh TPOCTEHIIIE IPOrPaMMHBIC CPEJICTBA M AJICKTPOHHO-KOMMYHHKAITMOHHBIC
CUCTEMBI TIPY PEIICHUH CTEPEOMETPHUSCKUX 3a/1a4.

[TpuBOIUTE TpUMEpPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B TPUPOJEC € IKU3HH,
pacro3HaBaTh MPOSBIICHNE 3aKOHOB I'E€OMETPUH B HCKYCCTBE.

[TprMEHSITh MOJTyYeHHbIC 3HAHHUS Ha MPAKTHUKE: aHAJIM3UPOBATh peajbHbIC CHUTYaIlUH U
NPUMCHATh HW3YYCHHBIC TIOHATHS B IPOIECCE TOMCKA PEIICHUS MaTeMaTHYSCKU
chOopMyIIMPOBAaHHOHN TIPOOJIEMbI, MOACITUPOBATh PEAIbHBIC CHTYaIlMH Ha S3BIKE TCOMETPHH,
HCCJIEIOBATh MIOCTPOCHHBIC MOJICITH C UCITOJIb30BAHUEM I'€OMETPHUYECKUX TIOHATHH U TEOPEM,
ammapara anreOpel; pemaTh NPaKTHYECKHE 3aJladd, CBSA3aHHBIE C HaXOXKJICHUEM
TCOMETPHUYCCKUX BEIIMYHUH.

11 KITACC

OnepupoBarb  MOHSTUSIMU: UMJMHIPUYECKAasT  TOBEPXHOCTb, oOpasytorue
MUJTUHAPUYECKON TMOBEPXHOCTH; IWJIMHAP, KOHWYECKas TMOBEPXHOCTh, OOpa3yromme
KOHMYECKON TOBEPXHOCTH, KOHYC; c(hepuuecKas MoBEpXHOCTb.

Pacnio3naBath Tena BpaieHus (HWIUHIP, KOHYC, cdepa U map).

OOBICHATH CITOCOOBI MMOTYUYEHHUS TS BPAIICHHUS.

KnaccudummpoBats B3auMHOE pacrookeHne chepbl U MIOCKOCTH.

OneprpoBaTh NOHSATUAMMU: IIAPOBON CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CETMEHTA;
IAPOBOM CJIOW, OCHOBAHUE IIAPOBOTO CJIOSI, BBICOTA IIAPOBOTO CJIOS; LIAPOBOU CEKTOP.

Beraucnars 00bEMBI U TUIOIAN TTOBEPXHOCTEH TEJ BpaIllCHHs, TEOMETPUUECKUX TN C
npuMeHeHueM Gopmyi.

OnepupoBath NOHITHSIMU: MHOTOTPAaHHUK, BIUCAHHBIA B cpepy M OMUCAHHBINA OKOJIO
cthepsr; cepa, BucaHHasi B MHOTOTPAHHUK WJIU TEJIO BPAIICHHUS.

BbIuuciaTh COOTHOIIEHUS MEXY TIOMIAAsIMU TTOBEPXHOCTEH U 00bEMaMU MOJOOHBIX
TeJl.

N3o00pakath m3ydaembie (UTYpPHI OT PYKH W C TMPUMEHEHHUEM IMPOCTHIX YEPTEKHBIX
MHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILLICHUS.



N3Bnekars, UHTEpPIIPETUPOBaTh M MpeoOpa3oBbIBaTh  HMH(OpPMALINIO 0
MIPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTeKaxX U PUCYHKaX.

OmnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbIMONHATE NEHCTBUA CIIOKEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOXCHHSA
BEKTOpa Ha YHCII0, OOBSICHATh, KAKUMHU CBOMCTBAMU OHH 00J1a/1af0T.

[IprMeHATH MpaBUIIO NTapajuIeIICIUIEAA.

OnepupoBaTh NOHATUSAMU: JEKAPTOBBI KOOPAMHATHI B IMIPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIoJ MEXIY BEKTOPaMH, CKaJsipHOE
HPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUTAHAPHBIE BEKTOPBI.

HaxomuTeh cyMMy BEKTOpPOB M MPOU3BEACHHE BEKTOpAa HA YHCIO, YTOJ MEXIY
BEKTOpPaMH, CKAJIPHOE MPOU3BEACHHE, PACKIAIbIBATh BEKTOP MO IABYM HEKOJUTMHEAPHBIM
BEKTOpaM.

3aaBaTh IVIOCKOCTh YPABHEHUEM B JIEKaPTOBOM CUCTEME KOOpJUHAT.

[IpumensTh TeoMeTpuyeckue (akThl I PEUICHHs CTePeOMETPHUYECKHUX 3ajad,
MPEIMOJIarafoINX HECKOIBKO IIaroB PEIICHUs, €CIIA YCIOBHS MPUMEHEHUS 3a/1aHbl B SBHOU
dhopme.

Pemarp mpocreiiiue TreoMeTpUyYECKHME 3aJaud  HAa [PUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemarp 3amaunM Ha J0Ka3aTENbCTBO MATEMATHUYECKMX OTHOIICHMA W HaXOXKICHHUE
TreOMETPUUYECKUX BEIWYUH MO o0Opas3liaM WIH ajJropuTMaM, NMPUMEHSS W3BECTHBIE METObI
IIPU PEIICHNU CTaHIapPTHBIX MaTEMaTUYECKHUX 3a/1ad.

[TpumeHsTh poCcTElIINEe TPOrpaMMHBIE CPEJCTBA U IEKTPOHHO-KOMMYHHKAI[MOHHBIE
CUCTEMBI IIPU PELIEHUHN CTEPEOMETPUUECKUX 3a/1a4.

[TpuBoauTH, TpUMEpPH MaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B MPUPOJAE M IKU3HH,
pacro3HaBaTh MPOSBICHNE 3aKOHOB T€OMETPUH B HICKYCCTBE.

[TpuMeHsTh MOJydeHHbIE 3HAHUS Ha MPAKTUKE: aHAJIM3UPOBATh peajbHbIC CUTYyal[Ud U
NPUMEHATh HW3Y4YEHHbIE TIOHATUS B MPOLECCe [OMCKAa pEIIEHUs MaTeMaTH4eCKH
chopMyIMPOBaHHON TIPOOIEMbI, MOACIMPOBATh PEAIbHBIC CHTYAIlMH Ha SI3bIKE TE€OMETPUH,
HCCJIEIOBATh MOCTPOCHHBIE MOJIEIH C UCIIOJIb30BAHUEM T€OMETPHUECKUX TIOHSATHH U TEOPEM,
ammapara anreOppl; pemiaTh MPaKTUYECKHE 3aadyd, CBSA3aHHBIE C HaXOXKICHUEM
reOMETPUUYECKUX BEJIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
1 BBEJICHHE B CTEPEOMETPHIO 10 https://edu.skysmart.ru/
5 [IpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE. 12 1 https://edu.skysmart.ru/
[TapanienbHOCTh NPSIMBIX U IIOCKOCTEN
IT
3 epHeHHHIfyMpHOCTB HPAMBIX 1 12 https://resh.edu.ru/
IJI0CKOCTEN
4 VYribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 https://resh.edu.ru/
http: .mathb-
5 MHororpanHuk# 11 1 fip //WWV\.I mathb
ege.sdamgia.ru/
O06BEMBI MHOTOTPAaHHUKOB 9 https://uchi.ru/
IToBTOpEHME: CEUEHHUS, PACCTOSHUS U YIJIbI 4 https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0
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11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Tena BpameHus 12 https://resh.edu.ru/
OOBEMEBI TEN 5 1 https://uchi.ru/
BexkTopbl 1 KOOpAUHATEI B IIPOCTPAHCTBE 10 1 https://resh.edu.ru/
I1
oBTOpetiite, obobuertie, 7 1 htps://resh.edu.ru/
CUCTeMaTH3alusl 3HAaHHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://resh.edu.ru/

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB Jdara nzyyenus JJIeKTPOHHbIE
Ne Tema ypoxa Io dakTH4 ungposkie
n/n Bcero K/ paﬁ Hp/paﬁ niany 06pa3OBaTeJIbHLIe
pecypcsl
OCHOBHbIE IOHATHUSL CTEPEOMETPUU: TOUKA, 05.09.2023
npsiMasi, INOCKOCTh, TPOCTPAHCTBO.
[IpaBuina n3o0pakeHus: Ha pUCYHKAX: 1 https://resh.edu.ru/
n300pakeHMsI IIIOCKOCTEH, IMapauieIbHbBIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[ToHsATHSA: TIEpeceKaroNTuecs TIOCKOCTH, 1 07.09.2023 httos://resh.edu.ru/
HepeceKaroIuecs npsmast ¥ INIOCKOCTh
[TonsiTHst: mepecekaronrecs MIOCKOCTH, 1 12.09.2023 httos://resh.edu.ru/
nepeceKaroluecs npsimast ¥ IIoCKoCTh
3HaKOMCTBO C MHOTOTPaHHUKaMH, 14.09.2023
M300pakeHHEe MHOTOTPAaHHUKOB Ha 1 https://resh.edu.ru/
PUCYHKaX, Ha MPOEKIIMOHHBIX YEPTEKaAX
HauanbHble cBefieHHs 0 KyOe U mUpamMuJe, 19.09.2023
ux pa3BépTku U mozenu. CedeHus 1 https://resh.edu.ru/
MHOTOTPaHHHKOB
HauaneHble cBeneHus 0 KyOe ¥ mUpamMue, 21.09.2023 https://resh.edu.ru/
uXx pa3BEPTKU U Mojenu. CeueHus 1
MHOTOTPaHHHKOB
[Tonatue 06 akCHOMAaTHYECKOM ITOCTPOSCHUH 26.09.2023

CTCPCOMECTPHUUN: AKCUOMBI CTCPECOMCTPHUU U 1
CIICACTBHUA U3 HUX

https://uchi.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://uchi.ru/

[Tonatne 06 aKCHOMAaTUYECKOM ITOCTPOSHUH 28.09.2023 https://resh.edu.ru/
8 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U
CJICZICTBUSA U3 HUX
[TonaTne 06 aKCHOMAaTUYECKOM MTOCTPOCHUH 03.10.2023
9 CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUU U https://uchi.ru/
CJIEJICTBUS U3 HUX
[TonsiTre 06 akcMOMaTHYECKOM MOCTPOSHUU 05.10.2023 https://resh.edu.ru/
10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX
B3anMHOe pacnosioxkeHUE MPSIMBIX B 10.10.2023
1 IPOCTPAHCTBE: IIepeceKaroIuecs, hitos://uchi.ru/
napaielibHble U CKpellBaroLIecs
npsIMbIe
[TapaniaenbHOCTh MPSMBIX U INIOCKOCTEHN B 12.10.2023
12 [IPOCTPAHCTBE: NapalICIIbHbIE IIPSIMBIC B https://math-
IIPOCTPAHCTBE; M1apaLIEIBHOCTD TPEX ege.sdamagia.ru/
HPSMBIX
[TapamienbHOCTD MPAMBIX U IIJIOCKOCTEN B 17.10.2023
13 npoctpaHcTse: [IapamienbHOCT IPAMON U https://uchi.ru/
IJIOCKOCTH
14 VYruisl ¢ COHANPABICHHBIMUA CTOPOHAMH 19.10.2023 hitps://resh.edu.ru/
15 Yron Mexay npsiMbIMU B MPOCTPAHCTBE 24.10.2023 https://uchi.ru/
16 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE 07.11.2023
17 [MTapannensHOCTh TIOCKOCTEH: 09.11.2023 https://math-
napasuieibHbIE TIIOCKOCTH ege.sdamgia.ru/
18 CBolicTBa apauIeIbHBIX TUIOCKOCTEH 14.11.2023 https://uchi.ru/



https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://math-ege.sdamgia.ru/
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https://uchi.ru/
https://resh.edu.ru/
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https://uchi.ru/

[Ipocteiimme mpocTpaHCTBEHHBIE (QUTYPHI 16.11.2023 https://resh.edu.ru/
19 Ha TJIOCKOCTH: TeTpa’ap, Kyo,
napaJenenumnes|
20 [TocTpoenue ceueHuit 21.11.2023 https://uchi.ru/
21 MocTpoene cedermil 23.11.2023 httgs://mat_h-
ege.sdamgia.ru/
KontponsHast pabora o teme "lIpsimbie n 28.11.2023
22 MJIOCKOCTH B TIPOCTPAHCTBE.
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN"
[lepneHAMKyYISIPHOCTD MPAMOUN U 30.11.2023
23 IJIOCKOCTH: MEPIICHIUKYJISIPHBIE PSAMbIE B https://uchi.ru/
IIPOCTPAHCTBE
24 [TpsiMble apaieIbHbIE U 05.12.2023 https://math-
NEPHEHANKYIISIPHBIE K ITIOCKOCTH ege.sdamgia.ru/
o5 [IpssmMble napasenbHble U 07.12.2023 httos-//uchi.ru/
NEePIEeHIUKYIISIPHBIE K IIOCKOCTH AUAS-AUCILILE
26 IIpu3Hak neprneHAUKYIIPHOCTH IPIMOU U 12.12.2023 https://resh.edu.ru/
IJIOCKOCTH
97 [Ipu3Hak neprneHIuKyISpHOCTH TPSMOH 1 14.12.2023 https://math-
IIJIOCKOCTH ege.sdamgia.ru/
08 Teopema o psIMO¥ TIEpIICHANK YIS PHON 19.12.2023 https://math-
IUIOCKOCTH ege.sdamgia.ru/
29 Teopema o psMOH MepreHIUKYISIPHON 21.12.2023 httos://uchi.ru/
IJIOCKOCTH
30 TeopeMa 0 nIpsIMO¥ NTEPIIEHAUKYIISIPHOU 26.12.2023 https://resh.edu.ru/
IJIOCKOCTH
31 [leprieHAUKYISAp ¥ HAKIIOHHBIE: PACCTOSTHHE 28.12.2023 httos://uchi.ru/

OT TOYKHU OO IIIOCKOCTHU, paCCTOAHHUE OT
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IIPSIMOM 10 IIJIOCKOCTH

[leprieHAMKYISP M HAKJIIOHHBIE: PACCTOSIHUE 09.01.2024
32 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[leprieHAMKYISp M HAKJIIOHHBIE: PACCTOSIHUE 11.01.2024
33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT https://resh.edu.ru/
IPsIMOM 10 IIJIOCKOCTH
[leprieHaUKYNIAp ¥ HAKIOHHBIE: PACCTOSTHUE 16.01.2024
https://math-
34 OT TOYKH JI0 IUNIOCKOCTH, PACCTOSTHUE OT .
. ege.sdamgia.ru/
IPsIMOM 10 TIJIOCKOCTH
VYrbl B IPOCTPAHCTBE: YIOJl MEXAY IIPAMOMN 18.01.2024 )
35 PoeIp - AP https://uchi.ru/
U IJIOCKOCTBIO
36 JIByrpaHHbIi yroJi, TMHEHHBIN yroa 23.01.2024 https://resh.edu.ru/
JIBYTPAHHOI'O yIJIa
BYI'PAaHHBIN yIOJI, TUHEHHBIN yroJl 25.01.2024 )
37 Heyrp - y https://uchi.ru/
JBYTPaHHOIO yria
[IepnieHAMKyYISIPHOCTD INIOCKOCTEN: 30.01.2024
38 NPU3HAK MEPIEHANKYISIPHOCTH BYX
IIJIOCKOCTEN
[IepnieHIMKyYIAPHOCTD INIOCKOCTEN: 01.02.2024
39 MPU3HAK TIEPIICHIUKYISIPHOCTH 1B hitps://math-
P vp FHIYIED ABYyX ege.sdamgia.ru/
IIJIOCKOCTEN
[IeprieHIUKYISAPHOCTD INIOCKOCTEMN: 06.02.2024
40 MPU3HAK HEPHECHIUKYIAPHOCTH IBYX https://uchi.ru/
IIJIOCKOCTEN
08.02.2024 https://math-
41 Teopema o Tpéx mepHEHANKYIIPAX .
P P PHCHAMKYIAP ege.sdamgia.ru/
42 Teopema o TpEx mepreHANKYIsIpax 13.02.2024 https://uchi.ru/
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43 Teopema 0 TPEX MePHEHHKYIAPAX 15.02.2024 https://resh.edu.ru/
KonTtponbsHas pabora mo Temam 20.02.2024

44 "TleprnieHIUKYISIPHOCTD MPSIMBIX U
wiockocTe" 1 "Yribl MeXAy OpSIMbIMU U
1ocKocTsMu"
[IoHATHE MHOTOIrpaHHUKA, OCHOBHBIE 22.02.2024

45 AJIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIE U https://math-
HEBBIIYKJIbIE MHOTOIPAaHHUKH; pa3BEPTKa ege.sdamgia.ru/
MHOTOTpaHHHKA
IIpu3sma: N-yroapHas npu3ma; rpaHu u 27.02.2024

46 OCHOBaHUs IPU3MBL; IIpsiMasi U HaKJIOHHAsI httos://uchi.ru/
npu3Mbl; OOKOBas ¥ TIOJIHAS TIOBEPXHOCTh -
IPU3MBI

47 [Tapannenenunen, nNpsMOyroIbHBIHI 29.02.2024 https://resh.edu.ru/
napaJuleIenuIe] U €ro CBOWCTBA
IIupamuna: N-yronbHas nMpaMuaa, TpaHu U 05.03.2024

48 OCHOBaHME MHPaMHIbl; OOKOBas M MOJIHAS httos://uchi.ru/
MIOBEPXHOCTb TUPAMU/IbL; TPAaBUIIbHAS U !
yceu€HHas IupaMua
[IpaBHsIBHBIE MHOTOIPAHHUKU: ITOHSATHE 07.03.2024
MPABUJIBHOTO MHOTOTPaHHUKA; TPaBUIIbHAS

49 IIpU3Ma U NpaBUIIbHAS IUPaAMKIA; M{M

ege.sdamgia.ru/

IIPaBWJIbHAS TPEYTOJIbHASI TUpaMUIA U
NPaBUIBHBIN TETpasip; Kyo
IIpencraBnenue o MpaBUIBHBIX 12.03.2024

50 MHOTOTPaHHUKAX: OKTa’p, TOAEKadAp U https://uchi.ru/

UKOCAdIP.
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CuMMeTpust B IPOCTPAHCTBE: CUMMETPHS 14.03.2024 https://resh.edu.ru/
OTHOCHUTEJIBHO TOYKH, PSIMOH, IMJIOCKOCTH.
51 DJIEMEHTH CAMMETPHUH B THpaMuax,
napaelenunenax, NpaBUIbHbIX
MHOI'OI'paHHHKaX
BbruniciieHne 31eMeHTOB MHOTOTPAHHUKOB: 19.03.2024 :
52 . P https://uchi.ru/
pEOpa, AuaroHaau, yribl
[Tnomans OOKOBOI MOBEPXHOCTH U TIOJTHOM 21.03.2024
MIOBEPXHOCTH TPSMOU TPU3MBI, TUIOIIAIb .
53 PXHOSTH TP PHSMET, TIOMAA https://uchi.ru/
OCHOBaHHUH, TeopemMa 0 OOKOBOI
MOBEPXHOCTH TPSMON TPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH U 02.04.2024
54 IIOBEPXHOCTHU IIPaBUIIbHOW MMMPAMHU/IBI, https://math-
TeopeMa O IuIoua u OOKOBOM OBEPXHOCTU ege.sdamgia.ru/
YCE€UEHHOU MUpPaMU/IbI
55 Konrtponbnas pabora no reme 04.04.2024
"MHororpaHHuku"
56 [Tousitre 06 00BEME 09.04.2024 https://resh.edu.ru/
57 O0BEM UpaMuIbI 11.04.2024 https://uchi.ru/
58 O0BEM UpaMuIbI 16.04.2024
18.04.2024 https://math-
59 O0BEM mupamMuIbI AEs-Tmath-
ege.sdamgia.ru/
60 O0BEM TUpaMHUTBI 23.04.2024 https://uchi.ru/
61 O6BEM IPH3MBI 25.04.2024 https://resh.edu.ru/
62 OGBEM TIPU3MbI 02.05.2024 https://uchi.ru/
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63

O0BEM TIPU3MBI

07.05.2024

https://math-

64

65

66

67

68

KonTtponpHas padora o teme "OO0bEMBI
MHOTOTPaHHHUKOB"

[ToBTOpEeHHE, 0000IIEHNE CUCTEMATH3AITUS
3HaHui. [loctpoeHnue ceueHuii B
MHOTOI'PAHHHKE

[ToBTOpenue, 00600IIEHNE CHUCTEMATH3AIUS
3HaHM. Beranciaenue paccTosHu: MeXI1y
JIBYMsI TOYKaMH, OT TOYKH /10 IPSIMOH, OT
TOYKH JI0 TJIOCKOCTH, MEXKTY
CKPEIIHUBAIOIIUMUCS PSIMBIMU

HtoroBast KOHTpoONIbHAs paboTa

[ToBTOpenue, 06001IEHNE CUCTEMATH3ALIHS
3HaHUH. BbIYKCIIEHNE YTIIOB: MEXIY
CKPELIUBAIOIIUMUCS IPSIMBIMU, MEKIY
IIPSAMOM M INIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YTJIOB MEXIY IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

16.05.2024

21.05.2024

23.05.2024

28.05.2024

30.05.2024

https://uchi.ru/

https://resh.edu.ru/
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Ne n/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydyeHusi obOpa3oBaTe/IbHbIE
padoThI padoTsbI
pecypchbl
Cdepa u map: LeHTp, pagnyc, ITHaAMETP;

1 bep P P, paiyc, A p 1 https://resh.edu.ru/
IIJIOIA b TIOBEPXHOCTH ChEphI
BsanmMHuoe pacrionoxxenue chepsl u

2 IUIOCKOCTH; KacaTeJIbHasl INIOCKOCTh K 1 https://uchi.ru/
chepe; iomaab chepsl
N3o6paxkenue cepsl, mapa Ha

3 p bep P 1 https://resh.edu.ru/
mockocT. CedeHus mapa
HunuHaprdeckas TOBEPXHOCTb,

4 oOpa3zyromue MUINHIPHIECKOM 1 https://math-
MMOBEPXHOCTH, OCh IIUJIHHAPUICCKON ege.sdamgia.ru/
MMOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas
IMOBEPXHOCTH, 00pa3 asi ¥ OCh;

5 P 13 yrott . 1 https://resh.edu.ru/
IUIOIIA s OOKOBOM M IIOJHOM
MMOBEPXHOCTH
N300paxkeHne NUINHAPA HA TIIOCKOCTH.

PasBéptka nunuaapa. Ceuenus nMuInHIpa .

6 prita HHiMHAp T HUTHRAD 1 https://uchi.ru/
(TTOCKOCTHI0, TAapalIeIbHON WITH
MEPIICHIUKYJIIPHOW OCH IHJITUH/IPA)

Konundeckast moBepXHOCTh, 00pa3yroIiue
7 KOHHMYECKOU MOBEPXHOCTU, OCh U 1 https://resh.edu.ru/

BCpIINHA KOHMYECKOM TTOBCPXHOCTU



https://resh.edu.ru/
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Konyc: ocHOBaHue U BepIIKHA,

8 oOpa3yromas 1 0Ch; IO, OOKOBOU H https://resh.edu.ru/
IIOJIHON TIOBEPXHOCTHU
VYceu€HHBII KOHYC: 00pa3yromme u
9 BBICOTA; OCHOBAaHHUA K OOKOBas https://resh.edu.ru/
MOBEPXHOCTh
N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
10 (TUIOCKOCTBI0, MapauIeIbHON OCHOBAHUIO, https://uchi.ru/
Y IUIOCKOCTBIO, MPOXOISIIEH yepe3
BEPILUHY)
11 Kombuuars Ten spamenns n https://resh.edu.ru/
MHOTOT'PaHHHKOB
MHororpaHHMK, OIIMCAHHBIN OKOJIO
12 cdepsl; cdepa, BIUcaHHAS B https://resh.edu.ru/
MHOTOI'PaHHUK MJIH B TEJIO BpAIlEHUS
13 HOH”SITI/IG 00 00béme. OCHOBHBIE CBOICTBA httos://resh.edu.ru/
00BEMOB Tel
14 OO6bEM HUIMH]Ipa, KOHYyCca https://resh.edu.ru/
15 O06BEéM mapa u riomazas chepb
[TogoOHEbIE TENa B MPOCTPAHCTBE.
16 CoOOTHOIICHUS MEXTY TUTOIIAISTMHU https://resh.edu.ru/
MOBEPXHOCTEN, 00bEMaMH MOAOOHBIX TET
17 KonrtponsHas padora no temam "Tena
Bpaienus" u "O6bemsl Ten"
18 BexTop Ha IJI0CKOCTHU U B IIPOCTPAHCTBE https://resh.edu.ru/
19 Crno’xeHue ¥ BHIYMUTAHNE BEKTOPOB https://resh.edu.ru/
20 YMHOK€EHNE BEKTOpa Ha YNCIIO0 https://resh.edu.ru/
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Pasnosxenune BekTopa 1o TpéM

21 HEKOMIUJIaHApHBIM BekTopaM. [IpaBuiio https://uchi.ru/
napaJiesnenumnena
Pemienue 3ama4, CBSI3aHHBIX C

22 IIPUMEHEHUEM IIPABUJI AEUCTBUM C https://resh.edu.ru/
BEKTOpaMH
[IpsiMmoyronbHas cucreMa KOOpJMHAT B

23 npoctpancTse. KoopanHatel BEKTOpa. https://resh.edu.ru/
[Ipocreiimne 3axa4n B KOOpAUHATAX

24 VYron mexay Bektopamu. CkasipHoe httos://uchi.ru/
IIPOU3BECHNE BEKTOPOB

o5 Boruncnenue yriioB Mex1y NpsIMbIMU U httos://resh.edu.ru/
IUIOCKOCTSIMHU

26 KoopanHaTHO-BEKTOPHBIN METO ITPU https://resh.edu.ru/
pELIeHNN TeOMETPUYECKUX 3a/1a4

97 KontponbHas pabota o Teme "BekTopbl
Y KOOPAMHATHI B IPOCTPaHCTBE"
[ToBTOpenue, 0600IIEHNE U

28 cucreMmaru3anusa 3HaHu. OCHOBHEIE https://math-
¢burypsl, ¢pakThl, TEOPEMBI Kypca ege.sdamgia.ru/
TUTAHUMETPUH
[ToBTOpeHue, 0600IEeHNE U

29 cucreMmaru3anusa 3HaHui. OCHOBHEIE https://math-
¢burypsl, ¢pakThl, TEOPEMBI Kypca ege.sdamgia.ru/
TUTAHUMETPUHI
[ToBTOpeHue, 0600IEeHNE U

. https://math-
30 CHCTEMATH3allMs 3HAHWH. 3a1aun

ITAaHUMETPHUU U METOABI UX PCIICHUA

ege.sdamgia.ru/
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[ToBTOpeHUE, 0600IICHNE 1

https://math-

31 cUcTeEMaTH3alys 3HAaHUN. 3a1ayun 1 ]
ege.sdamgia.ru/
IUIAHUMETPUHU M METOJIBI HX PEIICHUS
[ToBTOpeHUE, 0600IICHNE 1
30 cucTeMaru3anus 3HaHuii. OCHOBHEIC 1 m
Gurypsl, GpaxThl, TEOPEMBI Kypca ege.sdamgia.ru/
CTEPEOMETPUU
33 HToroBast KOHTpOJIbHAs paboTa 1
34 [ToBTOpEeHME, 0000IIEHNE U 1
CHUCTEMATHU3AIMS 3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 34

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

MaremaTuka: anredpa U Hadajga MaTEeMaTHUYECKOTO aHAJIU3a, TEOMETPHS.
I'eomerpus 10-11. JI. C. Aranacsu, B.®. byry3os, C.b. Kagomues, 2.1". [To3HsIK,

JI.C. Kucenena

METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA

1. 'eometpusi camocTosiTenbHbie padoThl 10-11 mox penakiueit M.A. Nuenckas
2. Innaktnueckue mMarepuansl 10-11 knaccesl non pegakuueit b.I'. 3uBa

3. I[Toypounsie pazpadoTku, 10-11 knaccel moxa penakuueit C.M. Caaksn, B.®.

byry3oBa

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. http://www.mathb-ege.sdamgia.ru/

2. www.fipi.ru/

3. ege.fipi.ru/

4. Yuu. py

5. POII



