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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBAaHWUW, TMPEABSIBIIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUMCKOTO 0Opa3oBaHUSI.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIIETCHIIUSIMU,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOPa3BUTUS U HEIMPEPHIBHOTO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOIO M II03HABATEIBHOIO PA3BUTHUSA
JUYHOCTH 00YYarOIIMXCSl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPHUM Ha YpPOBHE CpPEOHEro OOILEero
oOpa3zoBaHusl OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX M
NPEAMETHBIX PE3YJIbTATOB OOYyYEHHsS] T€OMETPUU B HAIPABICHUU JUYHOCTHOTO
pa3BuTUsg oOydarommxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBIX NUCHMIUIMH. Pa3zButne y oOydaronmxcs
MPAaBWIBHBIX MPEIACTABICHUN O CYIIHOCTH U MPOUCXOXKICHUU TE€OMETPUUECKUX
aOCTpaKIMii, COOTHOIIEHHH PEAJTBHOIO M HWIACATBHOTO, XAPAKTEPE OTPAKECHUS
MaTeMaTHYECKOW HAYKOH SIBJIEHUU U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U POJIM MAaTEMaTUYECKOTO MOJIEITMPOBAHUS B HAYYHOM NTO3HAHUU U
B IIPaKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUaIIXcs, a
TAaK)K€ KA4eCTB MBIIUICHUS, HEOOXOJUMBIX [IJIsi aJanTallid B COBPEMEHHOM
oO1IecTBE.

['eomeTpust siBAsieTCS OAHUM M3 0Aa30BBIX NMPEAMETOB HAa YPOBHE CPEIHETO
oOmmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHOM HAINIPaBJIEHHOCTH, TAK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHUU OOYYaroIIUMHUCS
MOHATUMHBIX OCHOB TEOMETPUU U MTOCTPOCHUU IETTOYKH JIOTUYECKUX YTBEPKIACHUN
B XOJI€ pELIECHUs T'€OMETPUYECKUX 3aJad, YMEHHE BBIIBUTaTh M ONPOBEpPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIIOIB3YIOTCS MPHU PELIEHUM 334a4 €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YACTHOCTHU U3 Kypca (DU3UKH.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4YeloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaJbHOro ObITHA, (opMma
OTPAKEHUSI OKPY>KAIOLIEr0 MHUpPA, YCIOBHE YCHENIHOTO MO3HAHUSI U aKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENHLHOCTH. OmepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yUeOHOM U TPYAOBOM ESITENbHOCTH, SBIISIETCS



OJHUM M3 TPO(PECCHOHATBFHO BAXXKHBIX KAauecTB, MOITOMY akTyajbHa 3ajaua
dopMupoBaHus |y OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINUJICHHS  Kak
Pa3HOBUAHOCTH OOpA3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalPaBJICHUSM.

Ilenp ocBoeHus mporpaMMbl ydyeOHOro kypca «l'eomerpus» Ha 0a3o0BOM
ypoBHE OOyueHusi — oOmeoOpa3oBaTebHOe U OOIIEKYJIBTYpPHOE pa3BUTHE
oOyuarouxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MMPUOOPETEHUS U UCTIOTb30BAHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHW M  JIEHCTBUM, creuu(UUHBIX
IrE€OMETPUH, BO3MOXKHOCTM  YCHEIIHOTO  HPOAODKEHHS  O0pa3oBaHUA IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAJHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE IIpeIHA3HA4YeHa MJIs
00yJaroIuxcs CpeHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHEHUI
Ha YpOBHE OCHOBHOI'O 001Iero oodpaszoBanus. Takum oOpa3zoM, oOydaromyecs: Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMaTUUECKNUE YMEHUS, CBSI3aHHBIE CO
cennUKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme sTor0, 0OHM NMEIOT BO3MOKHOCTh H3yUUTh T€OMETPHIO OoJiee TITyOOKO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUYECKUX 3HAHUSX B
npo(hecCuOHATBHOM NeATENbHOCTH.

JlocTmKeHre Lenu OCBOCHHS MPOrpaMMbl 0O0ECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpuopuTteTHRIMH 3aJadamMH  OCBOGHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBisSIFOTCS:

e (opMHpOBaHHE NPEICTAaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KyJbTYPbl U OCO3HaHHE €€ B3aMOCBS3HU C OKPYKAIOLIUM MHPOM;

e (opMHpOBaHHE MTPEICTABICHHUS O MHOIOTPaHHUKAX U TeJaX BpallleHus Kak
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIONINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIEro MUPA;

e (opMHpoBaHME YMEHMsI paclo3HaBaTb Ha 4YeEpTeXax, MOJENIIX U B
pealbHOM MHpE MHOTOTPaHHUKH U TeJla BPaIICHHUS;

e OBJIAJICHUE METOJAMHU PEIICHHUsS 3a/a4 Ha MOCTPOCHHS Ha M300pa)KeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHITHSIMH O
MHOTOTpaHHHMKAX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  QJITOPUTMAMH  PEUICHUs  OCHOBHBIX  THIOB  3ajady;
dbopMUpOBaHHE YMEHHS TPOBOAWTH  HECIOXKHBIE  JIOKA3aTeIbHBIC
pacCyXACHHS B XOJ€ PEIICHUS CTePEOMETPHUSCKHUX 3aJad W 3a7ad C
IPAKTHUECKUM COJIEPKAHUEM;

e Pa3BUTHUE UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUarommxcs,
MO03HABATEJIbHON aKTUBHOCTH, UCCIIEI0BATENbCKUX YMEHUNA, KPUTHUYHOCTH
MBIIIICHHS,



o (opmupoBanue GyHKIMOHATBEHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBICHUS] TEOMETPUYECKUX OHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEabHBIX >KU3HECHHBIX CUTYyallUsAX U NPU U3YYECHUU
IpYruX  y4eOHbIX  MPEIMETOB,  MPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
FEOMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar  JUI1 = peleHus MPAKTUKO-OPUEHTHPOBAHHBIX 3ajad4,
WHTEPIIPETUPOBATH U OLICHUBATH MOJTYYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTPaAMMBI SIBIISIETCSI BKIIIOUEHHUE B KypC
CTEPEOMETPHUH B HAYaJIE €r0 U3YUYEHUS 3a/1a4, PEIIAEMbIX Ha YPOBHE UHTYUTUBHOTO
NO3HAHUA, U OIpPEAEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJl HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOTO W MPOCTPAHCTBEHHOTO MBIIUICHUS,
CTUMYJIMPYET NPOTEKAaHUE UHTYUTHUBHBIX NMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEIMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Yy
YYAIIHUXCS B Kypce CTEPEOMETPUH IPOBOAUTCS 3a CYET PELICHUS 3a7a4 Ha CO3/IaHNE
MPOCTPAHCTBEHHBIX O0pa30B U 3a7ad HAa OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3naHue oOpaza NPOBOJUTCS C OMNOPOM Ha HAMISAHOCTh, a
OlepUpOBaHUE 00PA30M — B YCIIOBUAX OTBJICYEHUS OT HAIJISAIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOHOTO COJIEPKAHUS.

OcHoBHbIE copeprkaresibHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIOCKOCTH B MPOCTPAHCTBEY, «Teiia BpalieHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTIOTUUECKUX YMEHHM
pacnpenenseTcs He TOJIbKO M0 COAEPKaTeIbHBIM JJUHUSAM, HO U 110 roaM 00y4YeHus
Ha yPOBHE CPEIHETO 00IIero 00pa3oBaHMUs.

Conepxxanue o0Opa30oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHHUs paboueil MpoOrpaMMmbl, pachpeAei€HHbBIM MO0 ToJaM O0O0ydeHwUs,
CTPYKTYPUPOBAHO TakuM o0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJTIO/IEHUEM TPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAIKNCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MNPEICTaBICHUNA OOYydaroluXcs, pacuupss U
yriyosisas e€, o0pasyst MpOoYHble MHO>KECTBEHHbIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenne reomerpun orBoautes 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuyenus - 102 yueOHbIX vaca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTEepeoMEeTpuu. Touka, TpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
aKCUOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX.

B3auMHOEe pacnosioxkeHue NpsMBIX B MPOCTPAHCTBE: IEpECceKarolIrecs,
napajuielibHble M CKpeluBaroumecs mnpsmbie. [lapaienbHOCTh MNPAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: TapajulesibHble TMpsSMble B  MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIETBHOCTh MPSMOW M IUIOCKOCTU. YTJIBI C
COHAIPaBJIECHHBIMU CTOPOHAMM;, YTOJd MEXIy NpsIMBIMA B IPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN: TapaJiebHbIE TUIOCKOCTH; CBOMCTBA MapalieIbHbIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (GUTYpPHl HAa TJIOCKOCTH: TETPadp,
KyO, mapasuiesenurie]; TOCTPOCHUE CEUCHUM.

[leprieHIUKYISIPHOCTh MPSIMOM U MUIOCKOCTH: NEPHEHIUKYJIISIPHBIE TIPSIMBIE B
MPOCTPAHCTBE, NpsMbIE MapajljieIbHbIE MW MEPHCHAUKYJSIPHBIE K IJIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA MPSAMOM U IUIOCKOCTH, Teopema O MpsSMou
MEPIEHIUKYJISIPHONW TIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YroJl MEXAY MPSIMOM H
IJIOCKOCThIO;  ABYTPAHHBIA  yroJ, JIMHEHHBI Yroa JBYICPaHHOTO  yria.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO MIIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TIIOCKOCTH, MTPOEKIMS (PUTYPHI HA MIIOCKOCTh. [leprneHaAnKy s pHOCTh
IJIOCKOCTEH: MPU3HAK MEPNEHIUKYJIIPHOCTH JBYX IulockocTed. Teopema o Tpéx
MEPIECHIUKYISIPAX.

MHoOrorpaHHuKH

[lonaTrie MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOIPAHHUKA, BBHIMYKJIbIC
Y HEBBIMKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yroapHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAS MPU3MBbI; OOKOBasi U
MOJIHAast MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: n-yronpHas nupamuga, TpaHd U
OCHOBaHHWE MUPaMUbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBL;, PABUIIbHAS U
yceu€HHasi nupamMuga. OJEMEHTbl Tpu3Mbl U nupamuisl. [IpaBuiibHBIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3Ma U
NMpaBWIbHAs MHpPaAMUJIa;, NOpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; kyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeKadip ¥ ukocadap. CeueHust MpU3Mbl U THPAMU/IBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJE€MEHTH CHMMETPHUU B MUPAMHIAX, MapaJlIeIenuIie/1ax, MPaBHUIbHBIX
MHOTOTPaHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHHKOB: péEOpa, IuUaroHaid, YIJIBL
[Tnomane OOKOBOM TMOBEPXHOCTH U TIOJHOM TOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOU pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHU[IBI, TEOpEMa O
Iomaau yceu€HHoi nupamuapl. [lonstue 06 00béMe. O0BEM MUpaMUIbI, TPU3MBI.

[TomoGupie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOIIAISIMH
MOBEPXHOCTEH, 00hEMaMU TTOI0OHBIX TEJL.

11 KIIACC

Tesia Bpalenus

[unmuHaapuyeckas MTOBEPXHOCTB, oOpasytoiue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh LWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTb, OOpa3ylolias M OCh; IUIONIaAh OOKOBOM M TMOJHOM
MTOBEPXHOCTH.

Konuueckass moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYECKOW MoBepXHOCTH. KOHyC: OCHOBaHUE U BepIIMHA, 00pa3yrouas
1 OCb; TIJIOIIA]1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3ylolre
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: 1HeHTp, paguyc, AUAMETP; IUIOMIAJb MOBEPXHOCTU CQephl.
B3aumnoe pacnonoxenue chepbl U IIIOCKOCTH; KacaTellbHas IUNIOCKOCTh K cdepe;
II01IAhL ChEpHI.

N300pakeHne Ten BpallleHHs Ha INIOCKOCTH. Pa3BépTKa MIIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTPAaHHUKOB. MHOTOIrpaHHMK, ONTMCAHHBIH
okoJio cdepsl; chepa, BMcaHHAsS B MHOTOTPAaHHUK, WU TEJIO BPAIICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIC CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
NPSIMOYTOJIBHOTO Tapajulesienunena v ciaeAcTBus u3 He€. OO0bEM LUIMHAIpA,
KoHyca. O0BEM I1apa U TIoIaAb ChEephl.

[lonoGHeie Tena B mpocTtpaHcTBE. COOTHOUIEHUS MEXIY IUIOMIAIIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJI.

Ceuenus mummHIpa (MapajuieabHO U MEPIIEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyCa
(mapasnienbHOE OCHOBAHUIO U IPOXO/ISIEe Yepe3 BEPILUHY ), CEUECHHUS 1Iapa.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MII0OCKOCTH U B IpocTpaHcTBe. COKEHNE U BBIYMUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BEKTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHECHUEM IIpaBUjl JCUCTBUU C Bekropamu. IlpsAmoyronbHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreifmive 3agaun B
KOOpJMHATax. YToJ Mexay BekTopamu. CKalspHOE MPOU3BEIECHUE BEKTOPOB.



Brruncienne yrioB Mexay NPsSMBIMHU U INIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON TO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOMIECTBa, MPEACTABICHHUEM O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
poLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI WU Tp.), yMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKCHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTeMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTUsX, cpepax

YKOHOMHUKH.
JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:
OCO3HAaHHEM JTyXOBHBIX LEHHOCTEU POCCHUICKOTO HapoJa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOIO  CO3HAHMUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESTEIbHOCTBIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYHMBOTO OyAYIIETO.

JdcTeTHYECKOe BOCTIMTAHUE:

JCTETUYECKUM OTHOILICHUEM K MHPY, BKIIOYas JCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/]a4, PEIICHUH, PACCyKICHUI; BOCIPUUMYHUBOCTHIO
K MaTEMaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

Pdu3nyeckoe BOCIIUTAHKE:

C()OPMUPOBAHHOCTHIO YMEHHS TMPUMEHATh MaTeMaTHUECKUE 3HaHHUS B
MHTEepecax 30pOBOro M OE€30MacCHOT0 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBbBIO (3710pOBO€ MUTAHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U
OTHbIXa, peryJisgpHas (pu3nyeckasi akTUBHOCTH); PU3MUECKOTO COBEPIIICHCTBOBAHMUS,
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrn W peamu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKoMy OOpa30BaHHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTHICCKON HAIIPABICHHOCTH.

JKO0JIOrHIYeCKO€e BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYPhl, IMOHUMAHHEM BIIASHHS
COIIMAJIBHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOIieM;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelIeHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPE/Ibl, ITITAHUPOBAHUS IIOCTYIIKOB M OIICHKH X BO3MOYKHBIX
MOCJICJICTBUM JUTSI OKPYKaIOIICH CpeIbl.

IleHHOCTH HAYYHOTO MIO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKM W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKHd Kak c]epbl 4YeIoBEYeCKOW MesATEIbHOCTH, JTaloB €&
pPa3BUTHUSI M 3HAYMMOCTH JUISI PAa3BUTHS IMBUIM3ALMH; OBJAICHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYeCKOH KYJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATEIBCKYIO ACATEIHHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOro MpeameTa
«Marematuka XapaKTepU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUusMU, YHUBEPCATbHbIMU Pe2YIAMUSHbIMU OCUCTNEUIMU.

1)  Vuusepcanvuvie  nosmaeamenvmvle  Oeticmsusi,  obecneuu8aOm
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOUICHUN MEXAY MOHATUAMU, (HOPMYIUPOBATH
OTpEeNeNCHUS]  TOHATHH; YCTAHABIIMBATh CYIICCTBECHHBIA  TPH3HAK
KJlaccu(UKalMy, OCHOBaHUA Uil OOOOIIEHUS W CpPAaBHEHHS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOoBaTE W  MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCJIOBHBIE;

e BBIBIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeurss B (akTax, JAHHBIX, HAONIOJAEHUSX U YTBEPKICHUSX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;



e J€JaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTHYECKUX
YTBEPXKJICHUM (MpsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKICHHS U BBIBOJIBI,

e BBIOMpaTh crmoco0 pemieHUs y4yeOHOHM 3aaauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboee MOAXOASANIMA ¢ Y4ETOM
CaMOCTOATENLHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCJIEAOBATEIBCKUI MHCTPYMEHT IO3HAHMS;
dbopMyIHpoBaTh BOIMPOCH], (UKCHUPYIOLIME MPOTUBOPEUHE, MpodIeEMy,
yCTaHaBIMBAaTh  HMCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATh CBOO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENILHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJICHMS, TMPOLECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (OPMYJIUPOBATH 00OOIICHUS U BBIBOABI 110 pe3yibTaTaM
POBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, a TAKXKE BBIIBUTATh
IPEATOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIIOBUSX.

Pabora c nunpopmanueii:

e BBIABJIATH Ne(UINTHI MH(OPMALINHY, TaHHBIX, HEOOXOANMBIX JUIsl OTBETA HA
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO U3  HMCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIUIO
pa3IUYHBIX BUIOB U OPM IIPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHPOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WJUTIOCTPUPOBATH TpaUuecKH;

e OIICHUBATH Ha/IEKHOCTD uH(popMaluu o CaMOCTOSTEIIEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2)  VHueepcanvhvie KOMMYHUKamu@Hwvle Oelicméus, o0becneuusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYXKIECHUS B COOTBETCTBUHU C YCIOBUSIMU
¥ LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /aBaTh MOSCHEHUS MO XOJYy PELICHUS
3a/1a4l, KOMMEHTUPOBATh MOJYYEHHBIN pe3yIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BONPOCHI MO CYLIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHbIC HAa MTOUCK
pELICHHUsI; COMNOCTAaBIATh CBOM CYXIECHUS C CYXKIACHUAMH JPYTrUX
YYaCTHHKOB JHanora, OOHapy>KMBaTh pa3jiMuyue U CXOJCTBO IMO3WIIHMA; B
KOPPEKTHOM popme PopMyTUpOBaTH pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPEACTABIATh  PE3yJbTAaThl  pEIICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIEI0BAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYTUICHHUS
c yu€ToM 3aja4 MPE3eHTALNHU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHHU4YeCTBO:

MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMaHAHOW U MHIUBHUIYabHON
paboThl MpHU pelieHuH Y4YeOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOMN
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3allii0 COBMECTHOM  paboTHhI,
pacnpenensaTh BUABI pabOT, JOroBapUBaThCA, OOCYXKIaTh IMpoOILEecC U
pe3yabTat padoThl; 000011aTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBATh B IPYNMOBBIX (popMax paboThl (00CYkIeHMS, OOMEH MHEHUM,
«MO3TOBbIE€ WITYPMbD» W WHBIC); BBINOJHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATH CBOU JIEUCTBHUSI C APYTUMH YWICHAMH KOMaH/Ibl; OLICHUBATh
KaueCTBO CBOETO BKJIaJa B OOMMA TPOAYKT IO  KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUaCTHUKAMH B3aUMOJCHCTBUS.

3) Vhueepcanvrvlie pecynamuesnuie oeticmaus, obecneyugarom gopmuposanue

CMBICI0BbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHHUS 3a]1auM, BHIOMPATh CIIOCO0 peleHus
C Y4ETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ yY4ETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIAJCTh HaBBIKAMHU T[O3HABaTEIbHOM pedJekcuu Kak OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCO0AMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIEcca U pe3ysibTara
pelIeHuss MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PELIEHUH 3a1a4H,
BHOCUTH KOPPEKTHUBBI B JICSITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JIAHHBIX, HAWJEHHBIX OLNOOK, BHISBICHHBIX TPYAHOCTEMH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa IEJIM W YCIOBHUSIM, OOBSICHSITH
MIPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OnepupoBath NOHATUAMU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuguimpoBaTe B3aUMHOE paCIOIOKEHHE MPSAMBIX M IUIOCKOCTEN B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yroj, IpaHd ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrIJa; JUHEWHBIA Yrojl ABYTPAHHOIO yrja; IpajycHas Mepa
JBYT'PAHHOT'O yTJIa.

OnepupoBaTb NOHATHUSAMHU: MHOTOIPAHHMK, BBIIYKJIBIA M  HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMUIa; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccupunupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccu(ukanuy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAHHUKHU; MPaBUIIbHbBIE
MHOTOTPAHHHUKH; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJlICICITUIEAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIIas MJIOCKOCTh, CEUEHNE MHOTOTPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOSHUS CEUYEHUH, UCIIOJIb3YSl METO/]I CIIE/I0B.

Crpouth ceyeHUsT MHOTOIPAaHHHKOB METOJOM  CII€JOB, BBIIIOJIHSITH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemarp 3aaun Ha HaxXOXKJIEHHE T€OMETPUUECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMaM, TPHUMEHSSI W3BECTHBIE AHAIUTUYECKHE METOJAbl NPH PpPELICHUHU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIIEHUE PACCTOSHUN MEXKIY IBYMsI
TOYKaMH, OT TOYKM JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmars 3aaun Ha HaxOXKJIEHHE T€OMETPUUYECKUX BEJIUYUH MO 00pas3am Wiu
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIC AHAJUTUYECKUE METOABl IPU PEIICHUU
CTaHJAPTHBIX  MaTeMaTMYEeCKUX 3aJady Ha BBIYKMCICHHUE YIJIOB  MEXIy
CKPEUIMBAIOIIMMUCS MPSAMBIMH, MEXIYy NPsIMOA M  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M IIJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
NUpaMU/a) C IpUMEHEHUEM (HOPMYIT; BEIUUCIISITH COOTHOLICHHS MEXTy TUIOIIA MU
MOBEPXHOCTEHN, 00BbEMaMU MOTOOHBIX MHOTOI'PAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE;, IICHTP, OCh H
MJIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TIIOCKOCTh CHMMETPUHU (DUTYPHI.

W3Bnekats, mnpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYCCKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTh reomeTpudeckue (HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATafoIINX HECKOIBKO IIar0B PEIISHUs, €CIIH YCIOBYS MPUMECHECHHS 3a1aHbI
B SIBHOH (hopme.

[IpuMeHaTh TpOCTEHIIMEe TPOrpaMMHBIE  CPEICTBA M AJICKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPHUICCKHX 3a]1ad.

[IpuBoaMTH TIPpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
JKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh MONy4YEHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh peabHbIC
CUTyallUM W TPUMEHSTh HM3yYCHHbIE TOHATHUS B IMPOIECCE IMOMCKA PEIICHUS
MaTeMaTH4eCKh CPOPMYITHPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATbHBIC
CUTyallil Ha S3bIKE TCOMETPUH, WCCICIOBAaTh IOCTPOCHHBIC MOJEIN C
WCITOJIb30BAHUEM TCOMETPUUICCKUX TTOHIATHHN M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAXOXKIEHUEM F€OMETPUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yrolIue
HUAJTMHIPUYECKONU MOBEPXHOCTH; IUIIMH/IP; KOHUYECKasi TOBEPXHOCTh, 00pa3yrolme
KOHUYECKOM OBEPXHOCTH, KOHYC; cpepuueckasi HOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (IUIWHIP, KOHYC, cdepa U 1map).

OOBIICHATH CIOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacnoyiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHSITUSIMU: IIIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTa, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
IaPOBOU CEKTOP.

Boruucnsate  00bEMBI M TJIOMIQU  TIOBEPXHOCTEM  Tel  BpalleHHs,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMyII.

OnepupoBaTh NOHATUSAMU: MHOTOI'PAHHUK, BIUCAHHBIN B CPEPY 1 ONTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHHUS.

BBIYUCIISITE COOTHOMICHUS] MEXIY TUIOMAASIMU MMOBEPXHOCTEH U 00BbEMaMH
MOTO0HBIX TE.

N300pakath u3ydaemble (QUTYpPBl OT PYKHM M C TPUMEHEHHEM TIPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB IPOCTHIX 00bEMHBIX
dburyp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHHUA.



W3Bnekatb, HWHTEPHPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEICTAaBICHHYIO Ha YepTEXax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINIONIHATE  JEUCTBUSA  CIOXKEHUS BEKTOPOB, BBIYMTAHMS BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHATh, KAKUMH CBOMCTBAMHU OHH 00JIaJJaIO0T.

[IprMeHATH MPaBUIIO NTapasuIeIICIUIEAA.

OnepupoBaTh NOHATHAMU: JEKAPTOBBI KOOPAMUHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YTOJ MEXAY
BEKTOpPaMH, CKAIIPHOE IIPOU3BEIACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBHI.

Haxonutbe cyMMy BEKTOPOB M ITPOU3BEECHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPaCKIaAblBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[IpumeHsTh reomeTpruecKue (HaKkThl 17151 pELICHUS] CTEPEOMETPUYECKUX 3aad,
MPEANOJIAaraloiX HECKOIbKO IIaroB PEIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B sIBHOU (popme.

PemaTte npocreiimme reoMeTpu4ecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemate 3agaun Ha J0Ka3aTeIbCTBO MATEMaTHYECKUX OTHOLIEHUHA U
HaX0XJIEHUE F€OMETPUUECKUX BEIMYMH 110 o0pa3laM Wi aJlrOpUTMaM, IPUMEHSS
W3BECTHBIE METO/bI ITPU PEILIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs mpocTedlive OPOTPaMMHBIE  CPEACTBA U JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY.

[IpuBoAMTH MpUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOLE U
YKWU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOJyYEHHBIE 3HAHUS HA IMPAKTHUKE: aHAIM3UPOBATh PEaJbHBIC
CUTyallUM W TPHUMEHSITh HM3yYEHHbIE MOHATHS B IMPOILIECCE IMOUCKA PEIICHUS
MaTeMaTUYeCKn CQOPMYJIMPOBAHHOM MPOOJEMBbI, MOIEIMPOBATH pEalbHbIC
CUTyalluM Ha A3bIKE TEOMETPUU, HCCIEAOBaTh IOCTPOECHHBIE MOJAEIU C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKHE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacoB
Ne HaumeHoBaHue pa3/ieioB U TeM dueKkTpoHHbIE (LM pPOBbLIE)
Konrpoabnbsie IIpakTuyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI padoThI
1 BBC/ICHHE B CTCPEOMETDHIO 10 0 0 https://resh.edu.ru/subject/17/10/
) [IpsiMbIe 1 TIOCKOCTH B TPOCTPAHCTBE. 12 | 0 https://resh.edu.ru/subject/17/10/
[MapamienbHOCTD MPSIMBIX U TIOCKOCTEH
3 [eprieHAMKYISIPHOCTH MPSMBIX U 12 0 0 https://resh.edu.ru/subject/17/10/
IIJIOCKOCTEMN
4 VB MY TIPAMBIMH H II0CKOCTAME 10 1 0 https://resh.edu.ru/subject/17/10/
5 MHOTOrpaHHHKE 11 1 0 https://resh.edu.ru/subject/17/10/
6 OGBEMBI MHOTOrPAHHIKOB 9 1 0 https://resh.edu.ru/subject/17/10/
7 [ToBTOpEHUE: ceueHus, pacCTOSAHUS U 4 | 0 https://resh.edu.ru/subject/17/10/
YTIIBI
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

[TPOI'PAMME




11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuyecTBO 4acos

dueKkTpoHHbIE (LM (POBbLIE)

Ne i/t Konrtposbusie  IIpakTnyeckue
NMpOrpaMMblI Bcero o0pa3oBaTeIbHbIE PeCypChI
padoThI padoThI
1 Tena BpammeHus 12 0 0 https://resh.edu.ru/subject/17/11/
D) OGBEMBL T 5 1 0 https://resh.edu.ru/subject/17/11/
3 BekTopbl 1 KOOpIMHATEHI B 10 1 0 https://resh.edu.ru/subject/17/11/
NPOCTPAHCTBE
4 [ToBTOpenue, 06001ICHNE, 7 | 0 https://resh.edu.ru/subject/17/11/
crucTeMaTu3alurs 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 14 3 0

I[TPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC

Ne

n/n

Tema ypoka

KoaunuyecTBO 4acosB

KonrpoJsbubie
Bcero P
padoThbI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JJIeKTPOHHBbIE HU(POBBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

OCHOBHBIE TIOHATHS
CTEPEOMETPHUU: TOUKA, TIPSIMAs,
TUIOCKOCTh, MIPOCTPAHCTRO.
[TpaBuia nzo0pakeHus Ha
pPHUCYHKaX: U300pasKeHUs
TUIOCKOCTEH, apajuIeIbHbIX
PSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsTus: MEepeCCKaronmeca
IJIOCKOCTH, IIEPECCKAOIMUCCA
npsiMad U MmiI0CKOCTb

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

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

[TonsTud: nepecekaromumecs
IIJIOCKOCTH, IEPECEKArOIUECs
npsiMasi ¥ IIOCKOCTh

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

3HaKOMCTBO C
MHOI'OIrpaHHUKaMU,
n300pakeHre MHOTOIPaHHUKOB
Ha PUCYHKaX, Ha MPOEKIIMOHHBIX
yepTexax

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

HauanpHbie cBeneHus o Kyoe u
NUPaMHUJIE, UX Pa3BEPTKU U

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




monenu. CeueHus
MHOTOTPaHHUKOB

HavanbsHbie cBeieHust 0 KyOe u
paMuze, UX pa3BEPTKU U
Mozenu. Ceuenust
MHOTOT'PaHHHKOB

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

10

11

[TonsTHE 006 aKCHOMATHYECKOM
HOCTPOCHUU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

[TonsTHE 006 AKCHOMATHYECKOM
HOCTPOCHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

[TonsATHE 006 AKCHOMATHYECKOM
IIOCTPOCHHUH CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

[TonsiTHE 006 AKCHOMAaTHYECKOM
HOCTPOCHUH CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

B3aumHoe pacnionoxenue
NPSMBIX B IPOCTPAHCTBE:
nepeceKaroImecs,
napaiesibHble U
CKpPEIMBAIOILNECS NPsIMbIe

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

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

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

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

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

12

HapaJIJIGJIBHOCTI: MMpsAMBIX U
IJIOCKOCTEN B TPOCTPAHCTBE:

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




MapasuiesibHbIE IPSMBIC B
MIPOCTPAHCTBE; MAPATUIETBHOCTh
TPEX MPSIMBIX

13

[TapamienbHOCTD NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
[TapamienbHOCTE IPAMOMN U
IUIOCKOCTH

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

14

15

VYTl ¢ COHANPAaBICHHBIMU
CTOPOHAMHU

Yron Mexay npsMbIMU B
IPOCTPaHCTBE

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

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

16

VYrois Mexay NpsMbIMU B
IPOCTPaHCTBE

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

17

18

[TapamienbHOCTB MIIIOCKOCTEMN:
napaelbHble IOCKOCTH

CBoiicTBa napayyieabHbIX
IIJIOCKOCTEN

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

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

19

[Ipocreiimume
IIPOCTPAHCTBEHHbIE (PUTYpHI HA
IUIOCKOCTH: TETPadp, KyoO,
napajuieaeumnes

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

20

21

22

[TocTpoenue ceuenunit

[TocTpoenue ceuenni

KonTtponsHas pabora o Teme
"IIpsiMble U TUIOCKOCTH B
npocTtpancTie. [lapaiiensHOCTh
MPSAMBIX U IIOCKOCTEM"

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

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




23

[IepnieHIUKYIIAPHOCTH NPAMOU U
IUIOCKOCTH: NIEPIEHANKYJIISIPHbBIE
IIPsIMBIE B IIPOCTPAHCTBE

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

24

[IpsimMble napaienbHble U
NEPIEHIUKYIISIPHBIE K
IUIOCKOCTH

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

25

26

IIpsiMble mapasienbabie U
NEPIEHIUKYIISIPHBIC K
IUIOCKOCTH

[Tpu3Hak neprneHIuKyJISpHOCTH
IPSIMOM U TIIOCKOCTHU

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

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

27

[Ipu3Hak nepnes MKy pHOCTH
IPSIMOM U TNIOCKOCTH

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

28

29

Teopema o npsimoit
MEPIECHINKYISIPHON TIIOCKOCTH
TeopeMa o npsmoi
NEPIEHIUKYIJISIPHON MIJIOCKOCTH

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

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

30

Teopema o npsimoit
MEPIECHINKYISPHON TIIOCKOCTH

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

31

[lepnenauKyIsp U HAKIOHHBIE!
PacCTOSIHUE OT TOYKH J0
IUIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 TIJIOCKOCTH

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

32

[lepnienquKynsip U HAKIOHHBIE!
PAcCTOSIHUE OT TOYKH JI0
MIJIOCKOCTH, PACCTOSTHUE OT
MPSMOM 10 TIIIOCKOCTH

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




33

[IepnieHauKyIsp ¥ HAKIIOHHBIE!

pacCToOAHUE OT TOYKH OO0
IIJIOCKOCTH, PACCTOAHUE OT
HpHMOfI J0 IINIOCKOCTH

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

34

[IepnieHauKyIsp ¥ HAKIIOHHBIE!

pacCTodHuC OT TOYKH OO0
IJIOCKOCTH, PACCTOAHUC OT
HpHMOﬁ J0 IIIIOCKOCTH

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

35

36

37

VYrsl B IPOCTPAHCTBE: YOl
MEXIY NMPSMOH U IJIOCKOCTBIO
JByrpaHHbIN yrou, TUHEHHBII
yroJl IBYT'PaHHOTO yrIia
JByrpaHHbIil yroi, TuHEHHbIN
yTOJI IBYTPaHHOTO yTia

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

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

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

38

[IepnieHAMKYIAPHOCTH
IIJIOCKOCTEN: MPU3HAK
NEPIEHIUKYISIPHOCTU ABYX
IIJIOCKOCTEMN

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

39

[IepnieHAMKYIAPHOCTH
IIJIOCKOCTEN: MpHU3HAK
NEPIEeHIUKYISIPHOCTU ABYX
IIJIOCKOCTEMN

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

40

41

[lepneH UKy ISAPHOCTD
IJIOCKOCTEN: MpHU3HAK
MEPIEHANKYISIPHOCTH ABYX
IIJIOCKOCTEMN

Teopema o Tpéx
HEPHEHINKYIIAPaX

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

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




42

Teopema o TpEx
HEePIEeHIUKYIIpax

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

43

44

45

46

47

48

Teopema o Tpéx
NepHeHANKYISIpax
KonTponbhas pabota no remam
"IlepneHUKYJISIPHOCTD MPSIMBIX
U 1iockocte" u "Y bl Mexay
IPSIMBIMU U TUIOCKOCTSIMH"

IToHsiTHE MHOTOTPaHHUKA,
OCHOBHBIE 2JIEMEHTBI
MHOT'OTPaHHUKA, BBIIYKJIbIE U
HEBBIIYKJIbIE MHOTOTPAaHHUKU;
pa3BEpPTKa MHOTOTpaHHUKA

[Tpu3sma: n-yrosipHas npusma;
TPaHU U OCHOBAHUS NPU3MBI;
npsiMasi U HaKJIOHHAsI IPU3MBI;
OOKOBast ¥ MOJIHAsI TOBEPXHOCTh
PU3MBI

[Tapamienenunen,
IIPSAMOYTOJIbHBIN
napajulesIeuInes U ero
CBOMCTBA

[Mupamuaa: n-yronpHas
nupamuia, rpaHd 1 OCHOBaHUE
nUpaMu/ibl; 00KOBask U MOJTHAs
MOBEPXHOCTh MMPAMMU/IBI;
MpaBWIbHASA U yceUEHHAst
nupamua

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

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

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

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

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

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




49

50

51

52

HpaBI/IJIBHBIG MHOT'OIrpaHHUKU:
HOHSTHE TPaBUIBHOTO
MHOTOTPaHHHKA; TIPaBUIbHAS
npu3Ma 1 paBUIbHAS
nUpaMuIa; NpaBUIbHAS
TpeyrojabHas mupaMuia u
IIPABWIBHBIN TETpadap; KyO
[IpencraBnenne o MpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTadIp,
JOAEKAdIP U UKOCAdIP.

CumMeTpHs B IPOCTPAHCTBE:!
CUMMETpPHSL OTHOCUTEIIBHO
TOYKH, MPSMOH, IMJIOCKOCTH.
ONEMEHTBI CUMMETPUU B
NUpaMUJIaxX, Napajuleenunenax,
MMPpaBUJIbHBIX MHOT'OI'paHHUKaxX
Brruncienue 3eMeHToB

MHOT'OI'paHHHUKOB: pEOpa,
JIMaroHaH, yIJibl

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

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

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

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

53

54

ITimomanes 00KOBOI
MMOBEPXHOCTH U MOJHOU
MOBEPXHOCTH NIPSIMOM TPU3MBI,
TUIONIA/Ib OCHOBAHUH, TEOpeMa O
OOKOBOI TOBEPXHOCTH MPSMOM
MIPU3MBI

ITromans OOKOBOM
MOBEPXHOCTH U MIOBEPXHOCTH
MPABUIILHON MUPaMUJIBI,
TeopeMa O TUIoaau OOKOBOMH

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

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




IIOBEPXHOCTH YCEUEHHOU
IIUPAMHUIBI

55

56

KonTtponsHas pabora no Teme
"MHororpaHHukm"

[Tousatie 006 00BEME

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

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

57

O0BEM TUpaMuIbI

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

58

O0BEM TUpamMu bl

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

59

60

61

O0bEM upamu/Ibl
O0bEM upamMuIbl

O06BEM npu3MBbI

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

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

62

O06BEM npU3MBbI

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

63

O06BEM npU3MBbI

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

64

KonTponbHas pabora no teme
"O0BbEMBI MHOTOTPAaHHHUKOB"

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

65

66

[ToBTOpenue, 0600IIEHNE
CUCTEMAaTH3aIHs 3HAHWMN.
[TocTpoeHue ceueHuii B
MHOTOT'PAaHHHKE

[ToBTrOopenue, 06001IEHNE
CHUCTeMaTU3alus 3HaHH.
Brrunciienre paccTostHu:
MEXy IBYMSI TOUKaMHU, OT
TOYKH JI0 IPSIMOM, OT TOUKH 10

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

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




MJIOCKOCTH, MEXKTY
CKPEIIHBAIOIIUMUCS MPSIMBIMU

67 HroroBast kKoHTpoOIbHAs paboTa 1

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

[ToBTopenue, 0600ICHNE
cUCTEeMAaTH3aIs 3HaHUMH.
Boruncnenue yrios: Mexay

68 CKPEIIMBAOIIUMHUCS TTPSIMbBIMU, 1
MEX]y TPSMOIl U MJIOCKOCTBIO,
JIBYTPaHHBIX YTJIOB, YIJIOB
MEX]y TIIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08

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



11 KJIACC

Ne
n/n

Tema ypoka

Cdepa u map: HeHTp, paanyc,
JUaMeTp; TUIOIIaIb
MIOBEPXHOCTH Cephl
B3aumHoe pacronoxeHue
cepsl U MIOCKOCTH;
KacarellbHasl IIOCKOCTh K
cdepe; momanb cheps
N3ob6paxenue chepsl, mapa Ha
wiockocTd. CedeHus mapa

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHBbIE HU(POBbHIE
o0pa3oBaTe/bHbIE pecypchl

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

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

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

unnHapudeckas
MOBEPXHOCTh, 00pa3yroIue
LHUJMHIPUYECKON
IIOBEPXHOCTH, OChb
LWJIMHPUYECKON TTOBEPXHOCTH

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

[{unuHAp: OCHOBaHUA U
OOKOBast MOBEPXHOCTb,
00pa3yroasi ¥ 0Ch; IJIOMIA b
OOKOBOM U MOJTHON
MOBEPXHOCTHU

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

N3o00paxeHne nUInHApa Ha
mockocTH. Pa3zBéprka
mmHApa. CedeHus HUIMHAPa
(TII0CKOCTHIO, MAapaJIEIbHON

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




WM TIePIICHIUKYISIPHON OCH
AJTUHIPA)

Konnueckast noBEpXHOCTB,
00pa3yrolire KOHUIEeCKOM
IIOBEPXHOCTH, OCbh U BEPILINHA
KOHHYECKOU ITOBEPXHOCTU

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

10

11

12

13

Konyc: ocHOBaHUWE 1 BepIINHA,
00pa3ymolas ¥ 0Ch; IJIOMA b
OOKOBOM U MOJTHOM
[IOBEPXHOCTU

Y ceu€HHBIN KOHYC:!
o0pasyrolye U BbICOTA;
OCHOBaHHA U OOKOBas
MOBEPXHOCTh

N300pakeHne KoHyca Ha
mockocTy. Pa3Béprka KoHyca.
CeueHus KOHYyca (IUIOCKOCTBIO,
napajuieibHON OCHOBAaHHMIO, U
MJIOCKOCTBIO, TPOXOIAIIEH
yepe3 BEpUINHY)

KOM6I/IHE[I_[I/I$I TCJI BpalliICHUSA U
MHOTI'OI'paHHUKOB

MHororpaHHuK, ONMCaHHbIA
0Ko0JI0 cepsl; chepa,
BIIMCAHHAs B MHOTOT'PaHHUK
WJIU B TEJIO BpaleHUs

[Toustie 06 00BEME.

OCHOBHBIE CBOCTBA 00BEMOB
Tel

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

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

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

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

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

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




14

15

O0BéM IUIMHIpa, KOHYCA

O0BEM mapa ¥ 1mIonaIh
chepnl

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

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

16

ITomo6HEbIe TeIa B
npoctpancTBe. COOTHOIICHUS
MEXY TUIOIAISIMU
MOBEPXHOCTEH, 00bEMaMuU
MOOOOHBIX TEN

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

17

KonTponbsHas pabora mo Temam
"Tena Bpamenus" u "OO0beMbl

TCJI

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

18

19

BekTop Ha miiockocT U B
IIPOCTPAHCTBE

CnoxeHue ¥ BbIUUTaHHE
BEKTOPOB

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

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

20

21

YMHOKEHNE BEKTOPA HA YUCIIO

PasnoxeHne BeKTOpa 10 TPEM
HEKOMILIAHAPHBIM BEKTOPaM.
[IpaBuio napasmenenumnena

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

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

22

Pemenne 3amay, cBI3aHHBIX C
MPUMEHEHUEM TIPABUII
JIEUCTBUM C BEKTOPAMU

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

23

IIpssMmoyronbHas cucrtema
KOOPJIMHAT B MMPOCTPAHCTBE.
Koopaunatsl BekTopa.
[Ipocreiimue 3a7a4uu B
KOOpAuHaTax

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




24

Yrois Mexay BEKTOPAMH.
CkanspHoe Ipou3BeieHNE
BEKTOPOB

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

25

26

27

Brruucienue yrios Mexay
IPSIMBIMH U TUIOCKOCTSMH

KoopaunatHo-BeKTOpHBIN
METO/] TIPU PELICHUU
F€OMETPUUYECKHX 3a/1a4

KonTponbhas pabota no Teme

"BekTopbl 1 KOOpAUHATHI B
npocTtpaHcTse"

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

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

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

28

[ToBTOpeHue, 0600IICHNE 1
CHCTeMaTH3alus 3HAHUH.
OcHoBHBIE QUTYPBI, (HAKTHI,
TEOpeMBbI Kypca TNIaHUMETPHH

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

29

[ToBTOpenue, o6obIIeHNE 1
cUCTEeMaTU3alus 3HaHUM.
OcHoBHBIE QUTYPBI, (HAKTHI,
TEOpPEeMbI Kypca IUIaHUMETPHH

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

30

[ToBTOpenwue, 0600IIEHNE 1
CUCTEMAaTH3aIHs 3HAHWMN.
3amaun IIaHUMETPHUH |
METOJIbI UX PEIICHUS

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

31

[ToBTOpenwue, 0600IIEHNE 1
CUCTEMAaTH3aIHs 3HAHWMN.
3amaun IIaHUMETPHUH |
METO/Ibl UX PEIICHUS

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




[ToBTOpeHue, 0600IICHNE U
CHCTeMAaTH3aIlMs 3HAHUH.

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

32 1
OcHoBHbIE GUTYPHI, PaKTHI,
TEOPEMBI Kypca CTePEOMETPHH
33 WITOroBas KOHTObHAS paboTa 1 https://resh.edu.ru/subject/17/11/
14 [ToBTOpEHME, 0000IIICHUE U | https://resh.edu.ru/subject/17/11/
cHUCTeEMaTH3alMs 3HAHWI
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

* Maremaruka: anreOpa v Hadajga MaTEMaTUYECKOTO aHAJIN3a, TEOMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byry3zos B.®., Kanomues C.b. u

npyrue, AkunoHnepHoe ooiectBo «M3narenscTBo «IIpocBeiieHne»

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

I'eomeTpust. 10-11 xnaccel. [loypounsie pa3padotku Kk yueonuky JI.C. /
Artanacsana Caaksa C.M., bByty3oB B. ®@., AkurionepHoe 00111€CTBO
«M3natenbctBo «IIpocBenienne»

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

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

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://school-collection.edu.ru

www.math-on-line.com

http://www.logpres.narod.ru

http://www.allmath.ru

http://mathem.h1.ru

http://www.exponenta.ru

https://cxemo.pd
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://www.webmath.ru/poleznoe/formules 19 0.php
https://onlinetestpad.com/ru/tests/geometry


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

		2023-10-02T13:00:59+0500
	Захарова Екатерина Германовна




