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HHOACHUTEJIBHASA 3AIINCKA

PabGouas mporpamma yueGHOro kypca «l'eomerpusi» 06a30BOro ypoBHS Jis
obygarormuxcst 10 —11 kmaccoB pa3paborana Ha ocHOBe DeaepanbHOTO
TOCyJapCTBEHHOTO 00Pa30BaTEIHHOTO CTaHIAPTA CPEAHETO OOIIero 00pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABSIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHWIO, W TPAAUIUNA POCCUUCKOTO 00pa30BaHUS.
Peanuzamus nporpaMMbl 00ecIieunBaeT OBIAJACHUE KIFOYEBBIMU KOMIIETEHITUSIMH,
COCTaBJISIFONIIIMU OCHOBY IS CaMOPA3BHUTHs W HEMPEPBIBHOTO 0OO0pa3oBaHUS,
IEJOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U IIO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH O0YYarOIINXCSI.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

BaxxnocTe y4eOHOTO Kypca TEOMETPUHM HA YPOBHE CPEIHETO OOIIETro
oOpa3zoBanmsi OOyCJIOBIIEHA MPAKTHUYECKOW 3HAYMMOCTHIO METANPEAMETHBIX U
MPEIMETHBIX PE3YJIbTaTOB OOYyYEHHs] TE€OMETPUU B HAIpPaBICHUH JITUYHOCTHOTO
pa3BuTHs oOydarommxcs, GopMHpOBaHUA (YHKIIMOHAIBLHON MaTeMaTH4eCKOu
IPaMOTHOCTH, U3YUYEHUS NPYTUX YICOHBIX TUCIUIUIMH. Pa3BuTHe y 00ydarommxcs
MPABUIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOXKICHUU TECOMETPUUYECKHUX
abCTpakiyii, COOTHOIIEHHH PEAIbHOTO M HICATBHOTO, XapaKTepe OTPaKeHUS
MaTEMaTUYECKOM HAyKOW SIBJIEHUH M TMPOIECCOB pEaJbHOTO MHUpPA, MeECTe
I€OMETPUHU B CUCTEME HAyK M POJIM MAaTEMAaTHYECKOTO MOJCIIUPOBAHUS B HAYYHOM
MO3HAHWHU U B MPAKTHUKE CITOCOOCTBYET (DOPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yYaIIUXCsl, a TaKKe KadyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIs aJamnTalid B
COBPEMEHHOM OOIIECTBE.

['eomerpust sBisieTcss OAHUM U3 0Aa30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHUs, TaK Kak oO0ECIeunBaeT BO3MOXKHOCTh M3Yy4YCHHUS Kak
TUCITUTUINH €CTECTBEHHO-HAYYHOUW HAMPABIEHHOCTH, TaK M TyMaHUTaPHOM.

Jlornyeckoe MbIuieHHe, (GOpMUpPyEeMOe MpPH HU3YYCHUH OOyJaronuMuUCs
MOHATUHHBIX OCHOB T€OMETPHH U TIOCTPOCHUHU LIETIOYKU JTOTUIECKUX YTBEPIKICHUN
B XOJIe peLIEeHUsI TeOMETPUYECKUX 3a7ady, YMEHHE BBIJBUraTh U OINPOBEPraTh
TUTNIOTE3bI HEMOCPEACTBEHHO HCIOIB3YIOTCS TIPH PENICHUH 3a71ad eCTCCTBEHHO-
HAYYHOTO ITMKJIA, B YACTHOCTHU U3 Kypca (DU3UKH.

YMeHne OpueHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX O0acTsIX AesTenbHOCTH dYesoBeka. OpHeHTalus YeloBeKa BO BPEMEHHU U
IPOCTPAaHCTBE — HEOOXOJAMMOE YCIOBHUE €ro CoIMalbHOro ObITHS, (opma
OTPaXEHUSI OKPYKAIOIIETO MHUPA, YCIOBHE YCICITHOTO TMO3HAHUS W aKTHBHOTO
npeoOpa3oBaHus  JeHCTBUTENHLHOCTH. OmepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazamu O0O0BENUHSET pa3Hble BUIbI y4eOHOH U TPYAOBOW JESITEIBHOCTH,



SBIICTCSI OJHUM W3 MPOQPECCHOHAIBHO BAXKHBIX KA4e€CTB, MOITOMY aKTyallbHA
3amaya (opMupoBaHUS y OOYYAIOIIMXCS MPOCTPAHCTBEHHOI'O MBIIIJICHUS Kak
Pa3HOBUJHOCTH OOpPA3HOTO MBINIIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JEATEIbHOCTH [0 MHOTUM HAMPABICHUSM.

[lens ocBoeHuss mporpamMMbl ydeOHOTO Kypca «l'eomeTrpusi» Ha 0a30BOM
ypoBHE 00yueHus — oOmeoOpa3oBarenbHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOyyaroruxcst  4yepe3  oOecredyeHWE  BO3MOXKHOCTM  NPUOOpETeHHs] U
VCIIOJIBb30BAHUS CUCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHUM U JCUCTBUMH,
cnenuUIHBIX TEOMETPUH, BO3MOKHOCTH YCIICIITHOTO MPOJAOHKCHUS 00pa3oBaHUs
0 CTICIIMAILHOCTSIM, HE CBS3aHHBIM C MPUKIIATHBIM HCIIOIb30BAHUEM T'€OMETPHH.

[Iporpamma 1o reomeTpud Ha 0a30BOM YpOBHE IMpeAHA3HAYEHA IS
oOyyJaronuxcsi cpelHed IKOJbI, HE MUCIBITHIBABIINX 3HAYUTENIbHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOI0 0011ero oopa3zoBanusi. Takum o06pa3oMm, oOydaroniuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOWTH OOIIME MAaTEeMaTHYECKUE YMEHWsI, CBSI3aHHBIE
CO crnenu(puKod TEOMETPUU U HEOOXOIMMBbIE IS XU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXHOCTh M3Y4YUTh F€OMETPHIO OoJiee
r1yOOKO, €ciii B JajbHEWIIEeM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUUYECKHUX
3HaHUSAX B MPO(ECCUOHATHHON MEATeTLHOCTH.

JlocTikeHne 1€ OCBOCHHS TPOTPaMMBl  00ECIIEUMBACTCS  PEIICHUEM
COOTBETCTBYIOIIMX 3anay. lIpuoputreTHeiMM 3ajJayaMH  OCBOEHHUSI  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHE B 10—11 kjaccax sBJISIFOTCS:

e hopMUpOBaHUE MPEICTABICHUSI O TEOMETPUU KaK YaCTH MUPOBOMU KYJIbTYPhI

1 OCO3HaHHE €€ B3aMMOCBS3U C OKPYKAIOIIUM MUPOM;

« popMHUpOBaHUE TIPEACTABICHUS O MHOTOTPAHHUKAX M TEJaX BpaIICHUS Kak
O BaXKHEUIIUX MATEeMAaTHUYECKUX MOJEISIX, MO3BOJISIIONIMX OMUCHIBATh U
U3y4aTh pa3HbIC SABJICHUS OKPYKAIOLIEro MUPA;

e hopMUpOBaHUE YMEHHUS PACIIO3HABATh HA YEPTEKAaX, MOJIETSAX U B PealbHOM
MUpPE MHOTOTPAaHHUKH U TEJIa BPAIICHHUS,

¢ OBJIQJICHUE METOJAMU PEIIEHUs 3aJlad Ha TMOCTPOSHUS Ha H300paKEHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

e opMHUpOBaHUE YMEHHUS OINEPUPOBATh OCHOBHBIMU  TMOHSTUSMH O
MHOTOTPaHHHUKAX W TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIQJICHUE aJTOPUTMaMH PEIICHUs] OCHOBHBIX THIIOB 3aj71a4; (opMupoBaHue
YMEHHSI TPOBOJIUTH HECJIOXKHBIE JOKa3aTEIbHbIE PACCYKICHUS B XOJE
pelIeHUs] CTePEeOMETPUUYECKMX 3aJad U 3aJady ¢ [PaKTHYECKUM
COJIep>KaHHEM;

e Pa3BUTHE MHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00ydaronmxcs,
MO3HABATENILHON aKTUBHOCTH, MCCIIEIOBATEIHCKUX YMEHHUM, KPUTUYHOCTH
MBIIILJICHUS;

e popMupoBanue GHyHKIUOHATHHOM IPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHUU:
YMEHHE PacCIiO3HaBaTh MPOSBICHUSI T€OMETPUUYECKUX TMOHATHMN, 0OHEKTOB



1 3aKOHOMEPHOCTEN B peaIbHBIX )KU3HEHHBIX CUTYyalUsAX U MPU U3yUEHUU
IpYrux  y4eOHbIX  MpPEIMETOB,  TNPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POpMyIHpPOBaTh UX HA A3BIKE T€OMETPUU U CO3/1aBaTh
F€OMETPUYECKUE MOJEIH, MPUMEHSTh OCBOCHHBIM T'€OMETPUUYECKUU
anmapaT g pelleHUus ~— IPaKTHUKO-OPUEHTUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OLICHUBATH MMOJTYyUYECHHbBIE PE3YJIbTATHI.

OTIMYUTETHLHON OCOOCHHOCTHIO MPOTPAMMBbI SIBJISIETCSI BKIIIOUEHHUE B KypC
CTEPEOMETPUM B Hayajle €ro M3y4eHHsl 3ajlay, pElIaeMblX Ha YpPOBHE
WHTYUTHBHOTO MTO3HAHMUS, ¥ OTPEICIEHHBIM 00pa30M OpraHn30BaHHas paboTa HaJl
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTMUECKOTO U IPOCTPAHCTBEHHOI'O
MBIIUICHUS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JaJIbHEUIIIEMY U3YUYCHHIO MTPEIMETA.

[Tpeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4eHHs, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE INPOCTPAHCTBEHHBIX IIPEICTABICHUN Y
ydaluxcsi B KypCc€ CTEPEOMETPUM IPOBOAUTCA 3a CUET pEHIeHUs 3aJad Ha
CO3JaHME  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEpPUPOBAHUE
POCTpPaHCTBEHHBIMU oOpazamu. CozmaHue oOpa3a TPOBOAUTCS C OMOpPOM Ha
HArJISAHOCTh, a ONEepUpOBaHME O0pa3soM — B YCIOBHUSX OTBICYEHUS OT
HarJITHOCTH, MBICJIEHHOTO U3MEHEHHSI €r0 UCXOJHOTO COAEPIKAHMUS.

OcHOBHBIE cojepkaTeNbHble JTUHUU Kypca «l'eomerpun» B 10—11 kmaccax:
«MHororpanHukny, «IIpsiMble U TIIOCKOCTH B MPOCTpAHCTBE», « Tena BpaleHus»,
«BeKTOpbI M KOOpAMHATHI B IPOCTPAaHCTBE». DOPMUPOBAHKE JIOTUYECKUX YMEHUN
pacrpenensieTcss He TOJbKO MO COAEpKaTelIbHbIM JHMHUSAM, HO W MO TOJiaM
00y4eHHs Ha YPOBHE CpeTHEro 00111ero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEIMETHBIM pPe3yJbTaTam
OCBOEHMSI pabouell MporpaMMbl, pacHpeneNEéHHbIM [0 TrojaM oO0yyeHwus,
CTPYKTypUPOBaHO TakuM o0Opa3oM, 4YTOOBl OBJAJCHHE T'€OMETPHUUYECKUMU
MOHSATHUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCIJIEIOBATENIBHO U MOCTYIATENBHO, C
coOJII0/IeHHEeM TIPUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAIUCH B
oOILIyI0 CUCTEMY T'€OMETPUYECKHUX MPE/ICTABICHUN OOyYarouIuxcs, paciimpss u
yrayOssist e€, o0pa3ysi MpOYHbIe MHO)KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reometpuun otrBoauTCs 2 yaca B Henento B 10 knacce u 1 yac B
Henento B 11 kimacce, Bcero 3a jiBa rojia o0ydenus - 102 yueOHBIX yaca.



COJAEPKXAHHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMble M JIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCT,
npoctpancTBO. lloHATHE 00 aKcHMOMaTHYECKOM IOCTPOCHUH CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3anmHoe pacnosioxkeHne MpsSIMBIX B TMPOCTPAHCTBE: MEPECEKAOIIHECS,
napajulelibHble M CKpeuuBaronuecs npsmele. [lapamnensHOCTs NpAMBIX U
IUIOCKOCTE B MNPOCTPAHCTBE: MAPAJUIEIBHBIE IPAMBIE B  IIPOCTPAHCTBE;
MapaJICIbHOCTh TPEX MPSAMBIX; MAPAIUICIBHOCTD MPSIMOM U IUIOCKOCTH. YTUIBI C
COHAIIPaBJICHHBIMH CTOPOHAaMH; YyTOJ MEXIAYy NpSAMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh IIJIOCKOCTEN: napajuiesIbHbIC IIJIOCKOCTH; CBOKCTBA
napayienbHBIX IUIOCKocTel. [lpocreiimme mnpocTpaHCcTBeHHBIC (UTYpHl Ha
IUIOCKOCTH: TETPadap, KyO, mapajuieenune/; MOCTPOCHHE CEUSHUIA.

[lepnieHAUKYISAPHOCTD NMPSIMOM U IUIOCKOCTH: NEPIECHAUKYJIISIPHBIE MPSIMBIC B
IIPOCTPAHCTBE, MPSIMBIE MAPAJUIEIABHBIE M MEPIECHAUKYISIPHBIE K IJIOCKOCTH,
NPU3HAK NEPHNEHAUKYIAPHOCTH TMPSAMOW M IUIOCKOCTH, TEOopeMa O NpsAMOU
NEPNEHINKYJIIPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JABYTPAaHHBIM  Yroj, JIMHEWHBIM yroJl  JIBYTPAaHHOTO  yIJia.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSHUE
OT  TpsAMOM 10  IJIOCKOCTH,  MNpoeKuus  (GUrypel  Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: MPHU3HAK  INEPHEHIUKYJSIPHOCTH — JIBYX
IJIOCKOCTEN. TeopeMa 0 TpEX MepHeHIuKyIsIpax.

MHororpaHHuKHu

[IoHsATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPaHHUKA, BBIITYKJIbIE
Y HEBBITYKJIbIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronsHas
pu3Ma; FpaHd U OCHOBAHUS MPU3MBbIL;, IIpsiMas U HaKJIOHHAs MPU3MBbI; OOKOBas U
IIOJIHAs ITIOBEPXHOCTh MIPU3MBL. [Tapayutenenunen, MPSMOYTOJIbHBIN
napajuiesienunes; 1 ero cpoucrtsa. [lupamupa: n-yroinpHas nupamuja, TPpaHd U
OCHOBaHME MUPAMUJIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yCeu€HHasl MNHUpaMua. OIDJEMEHTbl Tpu3Mbl W nupamuibl. [IpaBuibHbBIE
MHOTOIPaHHUKHU: MOHSATHE MPABWIBHOIO MHOTOTPAHHUWKA; MPAaBUJIbHAS IMPU3MaA U
NpaBWIbHAs NUpPaMUJIa; NpPaBUIbHAs TPEYroJibHAas MUpPaMHAA W TPaBUIIbHBIN
TeTpadip; KyO. IlpencraBieHne o mpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
noaeKa’ap v ukoca’ap. CeueHus NpU3Mbl U TUPaMUIbI.

CumMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSMOM,
IUIOCKOCTH.  ODJEMEHTBl CUMMETPHUM B INHPAMHMAAX, [NapajuleNeNunenax,
IIPaBUJIbHBIX MHOTOI'PaHHUKAX.



Beruncienne 37I€MEHTOB MHOTOTPAaHHUKOB: péOpa, AWaroHalid, yTJIBL
[Tnomans OOKOBOM TOBEPXHOCTH UM TIOJHOM TOBEPXHOCTH MPSIMON TPU3MBI,
IJIOLAJAb OCHOBAaHMM, TeopeMa O OOKOBOW IOBEPXHOCTU NPSIMOM TPHU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TPABWIHHOW TUPAMUIBI,
TeopemMa O IUlomanu yceu€éHHoul mnupamuabl. [loHsitue 00 00bEMe. OOBEM
MIAPaMHUJIBI, TIPU3MBL.

[TogoOupie Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIASIMHU
MOBEPXHOCTEHN, 00bEMaMu OAOOHBIX TE.

11 KVIACC

Tesa Bpamenus

[ununapuyeckas OBEPXHOCTb, oOpasyroliue UIMHAPUYECKON
MOBEPXHOCTH, OCh LWJIUHJAPUYECKOW TMOBEpXHOCTU. [[unuHIap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasywImas W OCh, IUIOMAAb OOKOBOM W TOJHOMN
MOBEPXHOCTH.

Konnyeckass moBepxHOCTh, 00pa3yronine KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKOM rnmoBepxHocTU. KoHyc: ocHOBaHMe U BeplInHA, 00pa3ytomas
U OCh, IUIOIMIAAb OOKOBOM W TOJHOW TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
00pa3yrolue U BbICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHtp, paguyc, IUAMETP; IUIOMIAIb MMOBEPXHOCTU CQEPHI.
B3auMHoe pacnonosxkenue chepsl U IMIIOCKOCTH; KacaTeslbHas MIIOCKOCTh K cdepe;
JI01A1b CEephI.

N3o0paxkeHue Tell BpallleHHs Ha TJI0CKOCTH. Pa3BépTka MUIMHApa U KOHYca.

KomOunHanuu Ten BpalleHUss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMMCaHHBIA OKoJIO cdeprl; cdhepa, BOHCAHHAS B MHOTOTPAHHUK, WIH TEJO
BpaIICHHUS.

[Tonsatue 06 06BEMe. OCHOBHBIE CBOKCTBA 00bEMOB Te. Teopema 006 00bEME
NpsIMOYTOJILHOTO TMapajuienenunena v ciueactsus u3 He€. OObEM HMWIMHAPA,
KoHyca. O0BEM 11apa u mioiaab cQepol.

[Tomo6ubie Tenma B mpoctpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEll.

Ceuenusi mwiMHApa (MapaJieIbHO U TEPHEHIUKYJSIPHO OCH), CEYCHUs
KOHyca (mapajuieIbHOE OCHOBAHUIO U MPOXOJSIIEE 4Yepe3 BEPIIHUHY), CEUCHUS
nrapa.

BekTOopbl H KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocTu u B npocTpancTse. ClI0KeHUE U BBIYUTAHHUE BEKTOPOB.
YMHOXXEHHE BEKTOpa Ha 4yucio. Pa3noxkeHue BekTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapamienenunena. Pemienwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM TMpaBUJl JACUCTBUU € BekTopamu. [IpsMoyrosibHas cucrema



KoopauHat B mnpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreiimme 3amaun B
KOOpAMHATax. YTOJd Mek1y Bekropamu. CKalApHOE IPOU3BEIECHUE BEKTOPOB.
Bpruncnenue yriioB Mexay OpsIMbIMH U TUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIM
METO/I IPH PEIUICHUN T€OMETPUUYECKUX 3a/1a4.



IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pE3yJIbTaThl OCBOEHHUS MPOrPaMMbl y4EeOHOTO TMpeaMeTa
«MaremaTuka» XapakTepU3yTCS:

I'paknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIIMN 00YUaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOI'O WI€Ha POCCUHCKOro OOIIecTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYp, SIBICHUI,
IpoLeyp TPaXIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHUEM
B3aHMOJICMICTBOBAaTh C COLMAJIBHBIMU HHCTUTYTaMH B COOTBETCTBUU C HX
GyHKUMSAMHA U Ha3HAYCHHEM.

IlaTpuoTHyeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOMN TPaXTAHCKON UACHTUYHOCTH, YBOKCHHS K
MPOLUIOMY Y HACTOAILIEMY POCCUMCKOW MAaTEMAaTUKH, HIEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCHUMUCKUX MATEMATUKOB U POCCUMCKOW MAaT€MaTHUYE€CKOW IIKOJIBI,
K HCIOJB30BAHUIO 3TUX JOCTHXKEHUW B JPYrUX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOrO  MOBEICHUS,
CBSI3aHHOTO C NMPAKTUYECKUM MMPUMEHEHUEM TOCTUKEHUI HayKHU U JIEATEIIbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHHEM K MHUPY, BKJIIOUYAsl ICTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj1ad, peleHn, paccyXICHU;
BOCIPUMMYHUBOCTHIO K MATEMAaTUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATH MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 370pOBOTO U 6e30macHOro 00pasa )KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEXUM 3aHATUNA U

OT/bIXa, peryJispHas dusnueckas aKTUBHOCTB); (du3nuecKoro
COBEPILIEHCTBOBAHMUS, npu 3AHATHUIX CIIOPTUBHO-03J0POBUTEIBHOM
JEeATENBHOCTBIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TPYydy, OCO3HAHHMEM ILIEHHOCTU TPYAOIIOOHUS; MHTEPECOM K
paziuuHbIM  chepaM  NpodEeCCUOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymel mnpodeccur W peaau3oBbIBaTh COOCTBEHHBIC >KH3HEHHBIC ILIAHBI;



TOTOBHOCTBIO ¥  CIIOCOOHOCTBIO K MaTeMaTHM4ecKoMy oOOpa3oBaHHMIO U
caMO0OOpa30BaHUI0 Ha HNPOTSKEHUM BCEH JKU3HU; T'OTOBHOCTBIO K aKTUBHOMY
YYacTHIO B PEIICHUHN NPAKTHYECKUX 3a/1a4 MaTEMaTHYECKOW HAIPABICHHOCTH.

IKOJOTHYECKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO JKOJOTHYECKONW KYyJIbTYphl, TMOHWMAHUEM BIUSHUSA
COLMAJIbHO-D)KOHOMUYECKUX ITPOLECCOB HA COCTOSIHUE IIPUPOJHON U COLMAIBHOU
Cpelpl, OCO3HAaHUEM TIJIO0AJBHOTO  XapakTepa JKOJOTMYECKUX MpodieMm;
OpHEHTAllMEed Ha MPUMEHEHUWE MAaTeMaTUYECKMX 3HAHUW Ui PELICHUS 3a1ad B
00JJaCTH  OKpYXaroled Cpelbl, IUJIAHUPOBAHMS IOCTYIKOB M OLEHKH HX
BO3MOXKHBIX ITOCIICICTBUU I OKPYKAIOIIEH CPEbI.

IleHHOCTH HAYYHOI'O MIO3HAHMSA:

c(OPMHUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOIIECTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTeMaTHYeCKOl HayKH Kak c(epbl 4YeIOBEYECKON MAeSITeTbHOCTH, AITAamloB €€
pa3sBUTHA M 3HAYUMOCTH JUIA PA3BUTHUS LUBWIM3ALMH;, OBJIAJACHUEM S3BIKOM
MaTEMaTUKM M MaTEMaTU4YECKOM KyJIbTYpOM KaK CpPEICTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYUIECTBIISATh NPOEKTHYI0 W HCCIEAOBATEIBCKYI IEATEIBHOCTD
WHJVBUAYAJIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yJIbTaThl OCBOCHHS IPOTrpaMMbl y4eOHOTO IpeameTa
«MaremaTuka XapaKTePU3YIOTCS OBJIQJICHUEM YHUBEPCAITbHBIMU
NO3HABAMETbHBIMU  OCUCMBUAMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHLIMU
oelcmsusiMuU, YHUBEPCANIbHbIMU PecyIAMUBHbIMU OeUCTNEUIMU.

1)  Vuusepcanvnvie  no3nasamenvmvle  Oeticmsusi,  obecneuusaom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECcco8 o0byuarowuxcsi (oceoeHue
Memo008  NO3HAHUSL — OKpYJCanwe2o  Mupda,  NnpuMeHeHue  JI02UYeCKUX,
uccie008amenbCKux onepayuti, yMeHul pabomams ¢ ungopmayueti).

ba3oBble Jornvyeckue 1eicTBUS:

¢ BBISIBJISITh M XapaKTEPU30BaTh CYIICCTBEHHBIC NMPU3HAKK MaTEMAaTHYECKUX
OOBEKTOB, TOHATHM, OTHOIICHUM MEXIy MOHATHUAMH; (HOPMYIUPOBATH
OmnpeNesieHus]  MOHSTUH; yCTaHaBIMBaTh CYIIECTBEHHBIH  MPHU3HAK
KJaccu(UKaIMy, OCHOBAaHUS JUIsi OOOOIICHWS W CpPaBHEHUS, KPUTEPUHU
MPOBOJIUMOTO aHAJIN3A;

e BOCIPUHUMATh, (OopMyiaupoBaTh M  NPeoOPa3OBBIBATH  CYXKICHUS:
yTBEpJUTEIbHbIE M OTpHUIIATENIbHBIC, CIWHUYHBIC, YacTHBIC U OO0IIue;
YCJIOBHBIE;

¢ BBISIBJISITH MaTeMaTHYEeCKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U u
npoTUBOpeurss B (akTaxX, MJaHHBIX, HAOJTIOJCHHUSAX M YTBEPKIACHUAX;



npemyiaraTh ~ KPUTEPUH  JJIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

e ICTIATh BBIBOJBI C WCITOJIb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX U
WHYKTUBHBIX YMO3aKIIFOUCHHM, YMO3aKIIFOUCHH 110 aHAJIOTHH;

e IPOBOJIUTH CaMOCTOSITEITEHO JI0KA3aTeIhCTBA MaTEeMaTUYECKUX
YTBEPXKJICHUM (MPSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KIIEHUS 1 BBIBOJIBI;

¢ BBIOMpATh CIOCO0 pemieHusi y4eOHOM 3amaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB peEIIeHUs, BBHIOMpaATh HauboJee MOAXOIANINN ¢ Yy4ETOM
CaMOCTOSATENLHO BBIJIETIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejLCcKue 1eMCTBUA:

¢ ICTIOJIb30BAaTh BOMPOCH KaK KCCIICIOBATEIbCKUNA HHCTPYMEHT ITO3HAHUS;
dbopMyIHpOBaTh BOMPOCH], (UKCUPYIOIMME MPOTUBOpEUne, MpodIieMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMuUpoBaTh  TUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

* IPOBOJIUTH CAMOCTOSITETIFHO CIJIAHMPOBAHHBIN HKCIIEPUMEHT, UCCIICIOBAHHE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SIBJICHUS,
mporiecca, BBISIBIICHUIO 3aBUCUMOCTEH MEXKIy OOBEKTaMH, SBICHHSIMH,
IIPOLIECCAMY;

e CAMOCTOSITEILHO (POPMYJIHPOBATH OOOOIIEHUSI W BBIBOJBI MO pe3yjbTaTam
NPOBEAEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHHBATh JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUI;

« IPOTHO3MPOBATH BO3MOKHOE pAa3BUTHE TMPOIECCa, a TaKXKe BBIIBUTATH
MPEANOJI0KEHHUS O €r0 PAa3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

¢ BBISIBJSITh ACUITUTH MHGOPMAIIMH, TaHHBIX, HEOOXOIUMBIX JIJII OTBETA Ha
BOIIPOC U TSI pEIICHUS 3a1a4H;

« BBIOMpaTh UHMOOPMAITUIO U3 UICTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HHTEPIPETHUPOBATH HMHPOPMALIUIO PA3ITHYHBIX
BUJIOB U ()OPM TIPEACTABICHUS;

e CTPYKTYypHUPOBaTh MH(POPMAIIUIO, TIPEICTABIATh €€ B Pa3IMUHBIX (OpMax,
WJUTIOCTPUPOBATH TpadUUuecKH;

e OLICHUBATH HaJEKHOCTD uHbopMaIu 1o CaMOCTOSTEIILHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvhvie KOMMYHUKAmMUEHble Oelicmeus, 0Oecneyusaom

chopMUpoOBaHHOCMb COYUATILHBIX HABLIKOG 00VUATOUWUXCHL.

OO0menue:



 BOCIIPUHUMATH U (HOPMYJIUPOBATh CYXKJIEHUS B COOTBETCTBUU C YCIOBHUSIMU
U LeasIMU OOLIeHMs; SCHO, TOYHO, I'PAMOTHO BBIPaXaThb CBOIO TOYKY
3peHus B YCTHBIX W NMHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS MO XOIy
pEelIeHHs 3a]a4l, KOMMEHTHUPOBATH MTOJYYEHHBIN pe3ysbTaT;

*B X0/i¢ 00CYX/ICHHUS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBaTh UJI€U, HAIICJIEHHbIE HA TIOUCK
pELICHUs; COIMOCTAaBISATh CBOM CYXKAEHUS C CYXACHUAMU JApPYTUX
YYaCTHUKOB JHanora, OOHapy>KMBaTh pa3iMuMe€ W CXOJCTBO IMO3MIIMM; B
KOPpEKTHOH popme popMyTHUpOBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;

e IPEJICTABJIATh PE3YJIbTAThl PELICHUS 3a1a4H, SIKCIIEPUMEHTA, UCCIIEN0BaHus,
IPOEKTa; CaMOCTOSITEIbHO BbIOMpATh (OpMaT BBICTYIUIEHHSI C YUYETOM
3aJa4 Mpe3eHTallM1 U OCOOEHHOCTEN ayAUTOPUH.

CoTpyanuyectBo:

e [IOHUMATh U HCIOJb30BATh MPEUMYIIECTBA KOMAaHIHON U MHAUBUIYAJILHON
pa®oThl MpHU pelIeHWH Y4eOHBIX 3a/]ay; MPUHUMATh I€JIb COBMECTHOM
NESATENIbHOCTH, IUIAHUPOBAaThb  OPraHU3allMI0 COBMECTHOM  paboThI,
pacnpenensaTh BHABI pabOT, JOTrOBApUBAThCA, OOCYKIaTh MpPOIECC U
pe3ynbTaT paboThl; 0000IIaTh MHCHHS HECKOJIBKUX JIFO/ICH;

¢ y4aCTBOBAaTh B IPYIIOBBIX (hopMax palboThl (0OCYKIACHHS, OOMEH MHEHHIA,
«MO3rOBBIE€ IITYpPMBD» U HHBIE); BBINOJIHATH CBOIO 4YacTb pabOTHl U
KOOPAMHUPOBaTb CBOM JIEHCTBUS C JPYTMMH 4Jj€HAaMH KOMAaH/bI;
OLICHMBAaTh KauyeCTBO CBOETO BKJIaJa B OOUIMI MPOAYKT MO KPUTEPHSIM,
c(opMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Ynueepcanvnvie  pecynamuenbvie Oelicmaus, obecneuusaom
GdopmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

e COCTABJIATH TUIAH, AJITOPUTM PELICHHUS 3a/1a4H, BBIOUPATh CIIOCO0 PEIICHUS C
y4ETOM HUMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ YIETOM HOBOM
uH(dopMaIuu.

CaMOKOHTPOJIb:

eBIIAZICTh HABBIKAMH  TIO3HABATENbHON  pediekcun Kak  OCO3HAHHS
COBEPIIAEMbIX JIEHCTBUNM W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB;
BJAQJeTh CHOCOOAMM  CaMOMPOBEPKH, CAaMOKOHTPOJIS Tpolecca U
pe3ysbTara perieHus: MaTeMaTHIeCKOM 3a1auH;

e IPEJIBUJICTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH MPU PEIICHUH 3a/1a4H,
BHOCHTHh KOPPEKTHBHI B JICITEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB,
TAHHBIX, HAHJACHHBIX OIMNOOK, BBISIBJICHHBIX TPYIHOCTEH;



¢ OLICHUBATh COOTBETCTBUE pe3yJbTaTa LEJIM U YCIOBUSIM, OOBSICHATH
IIPUYUHBI JTOCTH)KEHUS WIM HENOCTHKECHUSA DPE3YJIbTAaTOB ACATEIBHOCTH,
HaXOJUTh OMHUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDI

10 KITACC

OmnepupoBaTh NOHATUSIMU: TOUKA, NIPsIMAs, INIOCKOCTb.

[TpuMEHATh aKCHOMBI CTEPEOMETPUM M CIEICTBUS W3 HUX IPHU pELICHUU
reOMETPUYECKUX 3a]1aY.

OnepupoBaTh NOHATHIMU: MAPATIIETBHOCTh U MEPIEHIUKYISIPHOCTD MPAMbBIX
Y IIJIOCKOCTEHN.

KnaccuduuupoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IIOCKOCTEH B
POCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JBYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
pedpo ABYTPaHHOTO yTia; JUHEHHBIM Yroyl JBYIPaHHOIO YIUIa; TpajyCHas Mepa
JBYTPAHHOI'O yrija.

OnepupoBaTh NOHATHUAMU: MHOTOTPAHHMK, BBINYKJIBIA W HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHUIbl MHOTOI'PAHHHMKOB (MMHMpaMuja; NpHU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccupuuupoBaTp ~ MHOrOrpaHHMKH,  BbIOMpass ~ OCHOBaHUS  JJiA
KJacCU(pUKAauu (BBIIYKJIbIE W HEBBIMYKJIblE MHOTOIPAaHHUKH; IPaBUIIbHbBIC
MHOTOT'PaHHUKH; IPSIMbIE U HAKIIOHHBIE MPU3MbI, TapaJlJIeIeIUIEbl ).

OnepupoBaTh MOHATUSAMHU: CEKYILAs JIOCKOCTh, CEYEHNE MHOTOIPAHHHUKOB.

OOBSACHATH IPUHLIMIIBI TIOCTPOCHUS CEYEHUH, HCIIOJIb3YSl METO/ CJIEIOB.

CTpouTh ceyeHHs] MHOTOTPAHHUKOB METOJOM  CJIE/IOB, BBINOJHATh
(BBIHOCHBIE) IJIOCKUE YEPTEXKH M3 PUCYHKOB IMPOCTBIX OOBEMHBIX (GUTYp: BUL
CBEpXY, COOKY, CHU3Y.

Pemartp 3a7aun Ha HAXOXKIEHUE TEOMETPUUYECKUX BEIMUUH MO 00pa3nam WiH
QITOPUTMaM, IIPUMEHSSI HW3BECTHBIE AHAIUTUYECKHE METOAbl IpPU PELICHUU
CTaHJApPTHBIX MATEMaTUYECKUX 3a/lay Ha BBIUYMCIIEHHE PACCTOSHUN MEXIy ABYMs
TOYKaMH, OT TOYKA JO NpsIMOM, OT TOYKM JO IIJIOCKOCTH, MEKIY
CKPEUIMBAIOIIUMHUCS NPSIMBIMHU.

Pemarp 3a1aun Ha HAXOKJIEHUE TE€OMETPUUYECKUX BEIMUYUH 10 o0pa3Lam Wiu
aITOpUTMaM, IPUMEHSS M3BECTHBIE AHAJIUTUYECKUE METOJbl IMpU PELICHUU
CTaHJApPTHBIX MAaTEMaTHYECKUX 3aJad Ha  BBIYUCIEHUE YIJIOB  MEXAY
CKPEUIMBAIOIIMMHUCS TPSIMBIMH, MEXKJIYy HpsIMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSAMM, IBYTPAHHBIX YIJIOB.



Boruucnsats 00bEMBI U TIJIOMIAM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpH3Ma,
nupamMuza) ¢ OpuMeHeHueM (GOpMyJ; BBIUMUCIATH COOTHOIICHUS MEXIY
IUIOLIAASIMU TOBEPXHOCTEHN, 00bEMaMU TOI00HBIX MHOTOI'PAHHUKOB.

OnepupoBaTh NOHATHUAMHU: CUMMETpPUS B HPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh H IMJIOCKOCTh CUMMETPUU (DUTYPBHI.

W3Bnekats, mnpeoOpa3oBbIBaTh W HWHTEPHPETUPOBATH HMHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MpeACTaBICHHYIO HAa YepTexax U
pUCYHKaXx.

[TpumeHnsaTs reomerpudeckue (axkThl ISl PELICHHS CTEPEOMETPUUYECKUX
3a/1a4, NpEeANoJaraloluX HECKOJIbKO [Iar0B PEIICHMS, €CIIU YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

[IpuMeHAT, NpoOCTEHIIME MPOrpaMMHBIE  CPEACTBA M BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINTE IpUMEpPHl MATEMAaTHYECKUMX 3aKOHOMEPHOCTEW B IPUPOAE H
JKU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IpuMEHATh TOJMYYECHHBIE 3HAHMS HA MPAKTHKE: aHAIU3UPOBATH pPEAJIbHBIC
CUTyallUd W IPUMEHATh HW3YYEHHBIC IIOHATHS B MPOLECCE IOUCKA PELICHUS
MaTEeMaTU4YeCKl CHOPMYIHPOBAHHONM NPOOIEMBI, MOJIECIUPOBATH pEabHbIC
CUTyallUH Ha S3bIKE T'E€OMETPUH, MCCIEAOBAaTh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHATUI U TEOpEeM, anmnapara anreophl; pemaTth
IIPAaKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHHUEM T€OMETPUUECKUX BEJINYUH.

11 KVIACC

OmnepupoBaTh MOHSATUSAMHU: UWIMHIPUYECKAs IMOBEPXHOCTh, OOpa3yroIne
WIMHAPUYECKONM  MOBEPXHOCTH;  IWIMHAP;  KOHUYECKas  IOBEPXHOCTH,
o0pasyrolire KOHMYECKOW MOBEPXHOCTH, KOHYC; chepruecKasi IOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdhepa U map).

OOBACHATH CIOCOOBI TOTYUYCHUS TEJ BPAILICHUS.

KnaccuduimposaTs B3auMHOE pactoioKeHue cepbl U MIO0CKOCTH.

OnepupoBaTh MOHATUSIMU: ILIAPOBOM CETMEHT, OCHOBaHHE CErMEHTa, BbICOTA
CerMEHTa; IIAPOBOM CIIOW, OCHOBAHHWE IIAPOBOTO CJIOS, BHICOTA IAPOBOTO CJOS;
11apOBOM CEKTOP.

Boruncnsate  00bEMBI M IUIOHIAAM  TOBEPXHOCTEH  TENM  BpalICHHUS,
reOMETPUYECKUX TEJ C IPUMEHEHHEM (popMyI.

OmnepupoBarh TOHATHSAMH: MHOTOIPDAaHHHMK, BIIMCAaHHBIM B cdepy ¥
ONMCAHHBII OKOJO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WIH TEJO
BpaIllCHUSI.

BoryncnsaTe COOTHOLIEHUST MEXY IUIOIAIIMU MOBEPXHOCTEH M 00BEMaMU
MOTI00HBIX TEJL.



N300paxarh u3yuyaemble (UIYypbl OT PYKHM U C NPUMEHEHHEM IPOCTHIX
4EepTEKHBIX HHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) IJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: Bux cBepxy, cOOKy, CHU3Yy; CTPOUTH CEUCHHUS TEJ BPAICHHUS.

W3BnekaTp, HWHTEPOPETHPOBATH M NpeoOpa3oBbIBaTh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX M€OMETPUUECKUX (PUTypax, MPEJCTaBICHHYIO Ha YEpTeXKax U
pUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE  JEHCTBHUSL  CIOKEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMH CBOMCTBAaMHU OHU 00J1a/1a10T.

[TpumeHnATh nIpaBUIIO NapajuleIenuIeaa.

OnepupoBaTh NOHATHIAMU: JE€KAPTOBBI KOOPJAUHATHI B IIPOCTPAHCTBE, BEKTOD,
MOJYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIAMHATHI BEKTOpa, Yroya MEXIy
BEKTOpaMU, CKAJIIPHOE IPOU3BEAEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxonuts cyMMy BEKTOPOB M IIPOM3BECHUE BEKTOPA HA YHUCIIO, YTOJI MEXIY
BEKTOpaMH, CKaJIsSIpHOE MPOM3BEIEHUE, pACKIa[bIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aaBaTh MIOCKOCTh YPAaBHEHUEM B JICKAPTOBOW CUCTEME KOOPJIHUHAT.

[TpumenaTs reomerpuueckue (HaKTbl IS PEUICHUS] CTEPEOMETPUUECKHUX
3a/1a4, NPEeAIoJaraloluX HECKOIbKO [IaroB PEIICHMS, €CIIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pewate mpocreiiime reoMeTpUYecKUE 3aayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJMHATHOTO METO/IA.

Pemate 3amauM Ha J0Ka3aTenbCTBO MAaTEMaTHYECKUMX OTHOLICHHH U
HaXO0)KJIEHUE F€OMETPUUECKUX BEIMYMH 110 00pa3laM Wi aJlrOpuTMaM, IpUMEHss
U3BECTHBIE METO/bI TPU PELIEHUHU CTAaHAAPTHBIX MATEMATHYECKUX 3a/1a4.

[IppuMeHATP MpoCTEHIIME MNPOrPaAMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a/1a4.

[IpyBOoAMTE IpUMEPBHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIpUPOJE H
YKU3HH, PACIIO3HABATH MPOSIBICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MONy4YEHHBbIE 3HAHUS HA IpPAKTUKE: aHAIM3UPOBATh pEajbHbIE
CUTyallUM W NIPUMEHATh HU3yYEHHbIE NOHATUS B MPOLECCE MOHUCKA pPELIEHUs
MaTeMaTHuyecku CcGOPMYIHPOBAHHONW MPOOJIEMbl, MOJAEIUPOBATh pEajbHbIC
CUTyallUM Ha sA3bIKE T'E€OMETPHM, MCCIECI0BaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHITHI U TEOPEM, anmnapara anreOpbl; pemaTh
IPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM F€OMETPUYECKUX BEIUUMH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
Koan4yecTBo 4acoB
Ne HaumeHoBaHue pasgeqoB M TeM KoHTpo:bH
n/n NPOrpaMMsbI Bcero bie PaGoOTHI
1 BBeneHue B cTepeoMeTpuio 7 1
2 [IpsiMble ¥ TUIOCKOCTH B TPOCTPAHCTBE. 19 1
ITapanaeabHOCTh NPSMBIX U INIOCKOCTEM
3 [lepnieHqUKyYASIPHOCTD MPSIMBIX u 17 1
TJIOCKOCTEM
4 MHororpaHHuku 14 1
5 [ToBTOpEeHME: ceyeHHs, PACCTOSHUS W 11 1
YTJIBI
OBIIEE KOJIMYECTBO YACOB 1o 63 5

I[TPO'PAMME

IIpakTHuyec
KHe padoThl

DJIEKTPOHHBIE
(uu¢posbie)
o0pa3oBaTte/ibHbIE
pecypchl

bubnunoreka LHOK
https://m.edsoo.ru/1¢209e37

bubnmmoreka LHOK
https://m.edsoo.ru/1¢209¢37

bubnunoreka LHOK
https://m.edsoo.ru/1¢209e37
bubnuoteka HOK
https://m.edsoo.ru/1¢209¢37
bubnuorexa HOK

https://m.edsoo.ru/1¢209e37



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

11 KUIACC

Ne HaumeHoBaHue pa3gejioB M TeM

n/n NporpamMMbl

1 Tena BpaieHus

2 OO0BEMEI Tel

3 Bexkropsl u KOOpAUHATHI B
MPOCTPAHCTBE

4 [ToBTOpenwue, o0o0mieHue,
cucTeMaTH3aIysI 3HaHUN

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME

KoanuyecTBO 4acoB

BCero e pacorut e pabotut
12
5 1
10 1
7 1
34 3 0

DJIEeKTPOHHBIE
(uu¢posBbIe)
o0pa3oBaTe/bHbIE
pecypchl

bubnuoreka LHOK
https://m.edsoo.ru/1¢209e37

bubnmoreka LHOK
https://m.edsoo.ru/1¢209¢37

bubnuoreka LHOK
https://m.edsoo.ru/1¢209e37
bubnnoreka LHOK

https://m.edsoo.ru/1¢209¢e37



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

INHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIACC
- /HNQ Tema ypoka
1 [ToBTOpEeHue kypca reometpun 7-9
KJIaCCOB
2 [ToBTOpeHune Kkypca reomerpuu 7-9
KJIACCOB
3 [ToBTOpEenue kypca reometpun 7-9
KJIaCCOB
4 [loBTOpeHue kypca reomeTpun 7-9
KJIaCCOB
5 Beoonasa konmponvnan paboma
6 IIpenmer crepeomeTpusi. AKCUOMBI
CTEPEOMETPUU
7 Hekotopsle cnencTeus n3 akcuom
3 ITapannenbHble IpsMBbIE B
IIPOCTPAHCTBE.
9 [TapamienbHOCTB TPEX NPSIMBIX.
10 [TapannenbHOCTH MPSIMON U
IIJIOCKOCTH.
Pewenue 3amad mo reme
11 «ITapamnenbHOCTh PSAMBIX, TPSIMOU U
IJIOCKOCTH.
Pewenne 3a7a4 o TEME
12 «llapannenbHOCTh NPSAMBIX, IPSIMOU
U TUIOCKOCTH.
13 CkpemuBaronuecs npsMbie

Koan4yecTBo 4acoB

Be
ero

KonTtpousn
bIe padoThI

IIpakTHuyec
KHe padoThI

JlaTa
HU3yYeHUS

DJICKTPOHHBIE
uugposbie
o0pa3oBaTe/bHbIE
pecypcbl

bubnuoreka I[HOK
https://m.edsoo.ru/aecc77cd

bubnuoreka IHOK
https://m.edsoo.ru/2d8a9c99

bubnuoreka IHOK
https://m.edsoo.ru/db685€e73
bubnmoreka HOK
https://m.edsoo.ru/a63959¢d
bubnuoTeka HOK
https://m.edsoo.ru/b30d{f38
bubnuoTeka HOK
https://m.edsoo.ru/3d8ffd32
bubnuoreka IHOK
https://m.edsoo.ru/Occ5céfe
bubnuoreka IHOK
https://m.edsoo.ru/239¢8cb4
bubnuoreka I[HOK
https://m.edso00.ru/65¢6b106
bubnmoreka HOK

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

bubnuoreka IHOK
https://m.edsoo.ru/1a252016

Bbubnuoreka 1HOK
https://m.edsoo.ru/93ad36b3
bubnuoreka IHOK

https://m.edsoo.ru/eel1d19b9



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
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15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

VYTl ¢ COHANpaBiIeHHBIMU CTOPOHAMU
VYron Mexay npsMbIMU

Pemenwne 3aga4d mo teme «B3anMHaOE
PAacCIIOJIOKCHHUC MIPSAMBIX B

IIPOCTPAHCTBE»
Pemrenne 3amau mo teme «B3amMHoOe
pacIoyioKeHue MIPSIMBIX B
IIPOCTPAHCTBEY

[TapannenpHbIE MIIIOCKOCTH

CaolicTBa napauieabHbIX MIIOCKOCTEN
Terpasap

[Tapannenenunen

3asauu Ha MOCTPOEHHUE CEUEHUM

3azauy Ha MOCTPOECHHUE CEUEHUM

Pewmrenune 3anau o reme «Terpasap u
napajuieJenumne

[ToBTOpEHME U cUcTEMaTU3aLNs
y4eOHOro Marepuaia

Ilonyzo006aa konmponvHasa padoma

[lepnenukynspHbIC NIPSAMBIE B
MIPOCTPAHCTBE

[TapannenbHblie psSMBIE,
NECPHNCHAUKYJIIAPHBIC K INIOCKOCTHU
IIpu3Haky NepreHAUKYJISPHOCTH
NpsAMON U TIOCKOCTU. Teopema o

bubnuoTeka HOK
https://m.eds00.ru/9f4071b9
Bbubnuoreka 1HOK
https://m.edsoo.ru/fe733862

bubnuoTeka HOK
https://m.eds00.ru/2935a9a0

bubnuoreka IHOK
https://m.edsoo.ru/2e18{255

bubnuoTeka HOK
https://m.edsoo.ru/e504d656
bubnmoreka HOK
https://m.edsoo.ru/4a28dc02
bubnuoTeka HOK
https://m.edsoo.ru/1d434d0f
Bbubnuoreka 1HOK
https://m.edsoo.ru/ec26fe5d
bubnuoreka IHOK
https://m.edsoo.ru/9a0a9e56

Bbubnuoreka 1HOK
https://m.edsoo.ru/b19f6as5d

bubnuoTeka HOK
https://m.edsoo.ru/0acl1c95

bubnmoreka HOK
https://m.edsoo.ru/ba545966

bubnmoreka HOK
https://m.edsoo.ru/f85bfc46

Bbubnuoreka 1HOK
https://m.edsoo.ru/79165d15

bubnuoreka IHOK
https://m.edsoo0.ru/635¢5087

bubnuoTeka HOK
https://m.edsoo.ru/bd3745{8



https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
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31

32
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35

36

37

38

39

40

41

42

NPSAMOM, MEPIECHANKYIIPHON K
MIJIOCKOCTH

Pemenue 3anay mo Teme
«IlepreHIUKyYJIAPHOCTD NPSIMOU U
TIOCKOCTH

Pemenwue 3anay mo Teme
«IlepneHIUKyYJIAPHOCTD IPSIMOU U
TIOCKOCTH

PaccrostHre OT TOYKH 10 TIIOCKOCTH
TeopeMa 0 Tpex neprneHauKyIIspax
VYron Mexay npsiMoil ¥ IIOCKOCThIO

Pemenue 3anpau no reme «Yroa Mexay
MIPSAIMOM U TUIOCKOCTBIO»

Pemenue 3aga4 Ha npuMEHEHNE
TEOPEMBI O TpeX MEePHEeHIUKYIIpax U
OTBICKAHHUH YTJIa My TPSIMOU U
MJIOCKOCTBIO

Pemwrenne 3agau Ha NpUMEHEHHE
TEOPEMBI O TpEX MEPIECHAUKYIIAPAX U
OTBICKAHMHM YyIJla Meay IpsSMOH U
IIJIOCKOCTBIO

JIByTpaHHBIN yrou

[Ipu3Hak nepneHANKYISIPHOCTH ABYX
IJIOCKOCTEN

[IpssMOYyTOIBHBIN NTapasuIeICIINIIE

Pemenne 3amad o reme «/IByrpanHslii
yroi. [lepneHuKyaspHOCTb
IIJIOCKOCTEN»

HOBTOpeHI/IG n CuCTéMaTu3anuia

bubnmoreka HOK
https://m.edsoo.ru/7d18834b

bubnmoreka HOK
https://m.edsoo.ru/33¢477d3

Bbubnuoreka 1HOK
https://m.edsoo.ru/66fefadd

bubnmoreka HOK
https://m.edsoo.ru/a5b7b8e3

bubnuoTeka HOK
https://m.edsoo.ru/dbee22bc

bubnuoTeka HOK
https://m.edsoo.ru/6b61b2b4

bubnuoreka IHOK
https://m.edsoo.ru/5fa0b3ce

Bbubnuoreka 1HOK
https://m.edsoo.ru/c7¢777ed

bubnmoreka HOK
https://m.edsoo.ru/ec3e2da3

bubnmoreka HOK
https://m.edsoo.ru/ed9e2a8e

bubnmoreka HOK
https://m.edsoo.ru/ba75dc57

bubnuoTeka HOK
https://m.edsoo.ru/e4972cdc

bubnmoreka HOK


https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
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y4eOHOTro MaTepuaia

Konumponvnas paboma Ne 1
«llepnenouKynapnocms npAMbIX U
njaockocmei)

[ToHsiTHE MHOTOTpaHHUKA.

[Ipusma.

Pewmenne 3anau no reme «IIpuzmar.
[Tupamuga

[IpaBunbHas nupamuaa

VYceuenHnas nupamMuaa

Pemenue 3amau nmo reme «HI/IpaMI/II[a»

Pemenue 3amnau no reme «Ilupamuga»

CummMeTpusi B IPOCTPAHCTBE

IlonsiTHE TPAaBUIBLHOTO
MHOT'OI'paHHHMKA

DneMeHTbl CUMMETPUU MPaBUIIBHBIX
MHOTOT'PaHHUKOB

Pemenue 3anau o teme
«MHOrorpaHHUKN»

[ToBTOpEHME U cUCTEMATU3ALUS
y4eOHOro Marepuaia
Koumponvnasa paooma Ne 2
"Mnozozpannuku'"

AKCHOMBI CTEPEOMETPHH, CIIEICTBUS
U3 aKCUOM

https://m.edsoo.ru/52188a7d

bubnuoTeka HOK
https://m.eds00.ru/9246736

bubnuoreka IHOK
https://m.edsoo.ru/5b971ef3

Bbubnuoreka 1HOK
https://m.edsoo.ru/2d24¢873
bubnmoreka HOK
https://m.edsoo.ru/b4ad63ad
bubnuoTeka HOK
https://m.edsoo.ru/8a7be683
bubnmoreka HOK
https://m.edsoo.ru/fblcd0a5
bubnuoreka IHOK
https://m.eds00.ru/074c8865
Bbubnuoreka 1HOK
https://m.edsoo.ru/a0fdd5bf
bubnmoreka I[HOK
https://m.edsoo.ru/b9e777d9
bubnuoTeka HOK
https://m.edsoo.ru/6¢cdbecef

bubnuoTeka HOK
https://m.edsoo.ru/37d84157

bubnmoreka HOK
https://m.edsoo.ru/5603e30b

bubnuoreka IHOK
https://m.edsoo.ru/a95f5¢04

Bbubnuoreka 1HOK
https://m.edsoo.ru/7ad0020b

bubnmoreka HOK
https://m.edsoo.ru/235171b3

bubnuoTeka HOK
https://m.edsoo.ru/f47dfefd



https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
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65

66

67

68

[TapamiensHOCTh IPSIMBIX U
IJIOCKOCTEN

[lepnieHIUKYISIPHOCTD MPSMBIX U
IIOCKOCTEH.

MHororpanHuku
Pemenue 3agau
Hmozosan konmponvnas paboma

Ob6o0maromee moBTopeHue. Pemenne

3a/1a4 U3 OTKPBITOTO OaHKa 3a1aHui
EI'D

O6o0maromee moBTopeHue. Pemenne

3a/1a4 U3 OTKPBITOTO OaHKa 3a1aHui
EI'D

Oo6o06mmaromee moBTopeHue. Penrenne
3a71a4 U3 OTKPHITOTO OaHKa 3aaHHi
EI'D

Oo6o06mmaromee moBTopeHue. Pemnenne
3a71a4 U3 OTKPHITOTO OaHKa 3aaHui
EI'D

Ob6o06matomee moBTopeHue. Pemenue

3a/1a4 U3 OTKPHITOro OaHKa 3aJaHui
EI'D

OBIIIEE KOJIMYECTBO YACOB IIO
I[TPO'PAMME

68

bubnmoreka HOK
https://m.edsoo.ru/79¢10312

bubnuoreka IHOK
https://m.edsoo.ru/2faadc3f

bubnuoreka IHOK
https://m.eds00.ru/79853608

Bbubnuoreka 1HOK
https://m.edsoo.ru/1¢053890

bubnmoreka HOK
https://m.edsoo.ru/482d3f51

Bbubnuoreka 1HOK
https://m.edsoo.ru/28a6573c¢

Bbubnuoreka 1HOK
https://m.edsoo.ru/098bedad

bubnuoTeka HOK
https://m.edsoo.ru/f7792ba9

bubnuoTeka HOK
https://m.edso0.ru/b9146bc0

bubnuoreka IHOK
https://m.edsoo0.ru/56765e8b



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

11 KUIACC

Ne
n/n

Tema ypoka

Cdepa u map: neHrp, paauyc,
AMaMeTp; IUIOMalb IOBEPXHOCTH
cdepbl

B3anMHoe pacmionoxenue cdeps
" TUIOCKOCTH; KacaTeJbHast
IJIOCKOCTh K  cdepe;  III0maab
chepsl

N3obpaxkenue cdepsl, mapa Ha
miockocT. CedeHus 1apa

HI/IJ’II/IHI[pI/ILIeCKaH IMOBCPXHOCTD,
oOpa3yrorue [UTAHIPAYECKON
IMOBEPXHOCTHU, OCh HI/IJIHHI[pH‘-IGCKOfI
MMOBEPXHOCTH

[Muinuap: ocHOBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yomas U OcCh;

wiomanas OOKOBOM HW  IOJHOM
MOBEPXHOCTU
N300paxenne  nuiIuMHApa  Ha

wiockocTu. Pa3BépTka mMIMHApA.
Ceuenust umiaMHapa (IUVIOCKOCTBIO,

MapajyIeIbHON 158105

MEePIEHANKYIISIPHON OCH IIHJIMH]IPA)
Konunueckas MTOBEPXHOCTb,

oOpasyromue KOHMYECKOU

MMOBEPXHOCTH, OCh H
KOHHYECKOM MTOBEPXHOCTH

Konyc: ocHoBaHuMe M BepIIMHA,
oOpa3ymomas ¥ OCh; IUIOIIATh
OOKOBOI1 U MOJIHOM MTOBEPXHOCTH

VYceu€HHbIil KOHYC: 00pa3yromme
M BBICOTA; OCHOBaHHS W OOKOBas
MTOBEPXHOCTh

BEpIIMHA

Koan4yecTBOo 4acoB

Bcer

KonTtpousn
bIe padoThI

IIpakTHuyec
KHe padoThI

JlaTa
HU3yYCHUS

DJICKTPOHHBIE
uugpoBbie
o0pa3oBaTe/bHbIE

pecypcsbl

Bbubnuoreka 1HOK
https://m.edsoo.ru/0341bc2b

bubnuoreka I[HOK
https://m.edsoo.ru/bed12a43

Bbubnuoreka 1HOK
https://m.edsoo.ru/bc15f712

bubnmoreka HOK
https://m.eds00.ru/6054b8c1

bubnuoTeka HOK
https://m.edsoo0.ru/188{6216

bubnmoreka HOK
https://m.edsoo.ru/016e25eb

bubnuoreka IHOK
https://m.edsoo.ru/c94ba09b

Bbubnuoreka 1HOK
https://m.edsoo.ru/897dd3b2

bubnuoreka IHOK
https://m.edsoo.ru/1468bab3



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
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18

19

20
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22

23

N300pakenue KOHYyCa Ha
miockoctu.  Pa3Béprka  KOHyca.
CeueHuss KoHyca  (IUIOCKOCTBIO,
NapajUIeIbHOM ~ OCHOBaHUIO, U
IUIOCKOCTBIO, IMPOXOIALIEH 4epes
BEPIINHY )

KoMOuHammst Tenm BpamieHus u
MHOTOTPAHHUKOB

MHoOrorpasHHuk, OTMCAHHBIN
okoJio cepsl; chepa, BIMCaHHAS B
MHOTOTPpaHHHK  WJIX B TeJO
BpaICHHS

[Tonsitne 06 06vEMe. OCHOBHBIE
CBOMCTBa 0OBEMOB TEI

O0BéM mIHHIIpa, KOHYyCa

O0BEM mapa u miomaas cheps

[TonobOHble Tena B IPOCTPAHCTBE.
CoOTHOIIEHUS MEXIy IUIOMAIIMU
MMOBEPXHOCTEM, 00bEMamMu
MOAOOHBIX TEJ

Kontponbnas pabora mo temam
"Tema Bpamenus" u "O0beMbI TE"

Bexkrop Ha 1ockocth M B
MIPOCTPAHCTBE

Crnoxenue u BbIUUTAaHUE
BEKTOPOB

YMHOXEHHE BCKTOpPA Ha YUCJIO

Pasnoxenne BekTOopa 1o TpEM
HCKOMITJIaHApHBIM BCKTOpaM.
[TpaBuio mapamienenunena

Pemenune 3agad, CBSI3aHHBIX C
IIPUMEHEHUEM MPABUI JEUCTBUM C
BEKTOPAMHU

KoopanHatHO-BEKTOPHBIN METO

bubnuoTeka HOK
https://m.edsoo.ru/Obdelbe8

Bbubnuoreka 1HOK
https://m.edsoo.ru/3cefl0e5

bubnuoreka I[HOK
https://m.edsoo.ru/0b136158

Bbubnuoreka 1HOK
https://m.edsoo.ru/26a03fb7
bubnmoreka HOK
https://m.edsoo.ru/5513d87b
bubnuoTeka HOK
https://m.edsoo.ru/d189bde2

bubnmoreka HOK
https://m.edsoo.ru/810cfleb

bubnuoreka IHOK
https://m.edsoo.ru/4a33a8ab

Bbubnuoreka 1HOK
https://m.edsoo.ru/5caefclb

bubnuoreka IHOK
https://m.edsoo0.ru/23f4f089

bubnuoTeka HOK
https://m.edsoo.ru/dee379¢eb

bubnmoreka HOK
https://m.edsoo.ru/a28fd74e

bubnuoTeka HOK
https://m.edso0.ru/5a827900

bubnuoreka HOK



https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
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33

34

OpH  pEHIeHHMH TeOMETPHUYECKHX
3a1a4

IIpssMoyronbHas cucrema
KOOpAWHAT B IIPOCTPAHCTBE.
Koopaunats! Bexropa. Ilpocreitmne
3a/1a4d B KOOpAMHATAX

Yron MEXKY BEKTOPaMHU.
CkanspHoe Mpou3Be/IeHHE BEKTOPOB

Beluucinenue  yrioB  Mexnay
IIPSAMBIMU U IUIOCKOCTSMU

Kontponbnast pabota mo Teme
"BekTOoppl UM KOOpIMHATBl B
npoctpancTee"

[ToBTOpenue, o0600meHne U
cucremaTu3anus 3HaHuil. OCHOBHbBIE
burypsl, GakThl, TEOpeMbl Kypca
TUTAHUMETPUH

[ToBropenune, o0o0OmIeHHE U
cucreMatTui3anuda sHaHui. OCHOBHBIE
¢burypsl, ¢GakTel, TEOpeMbl Kypca
IUIAHUMETPUHA

[ToBropenne, o0oOmEeHHEe U
cUcTeMaTu3alys 3HaHui. 3ajgadu
IJJAHUMETPUH M METOJbl  HX
peIIeHHs

[ToBTOpenue, o0000meHne U
CUCTEMaTHu3aluia 3H3.HHI>i. 3a,uaq1/1
HJIaHI/IMeTpI/II/I nu METOAbI nux
peleHus

[ToBropenne, o0oOmEeHHE U
cucrteMatusanus 3HaHuii. OCHOBHEIE
¢burypsl, ¢GakTel, TEOpeMbl Kypca
CTEepEOMETPHUH

HToroBast KOHTpOJIbHAsA paboTa

[ToBropenune, o0o0OmIeHHE U
CUCTeMaTU3aluvs 3HaHUI

https://m.edsoo.ru/d3alfe30

Bbubnuoreka 1HOK
https://m.edsoo.ru/48db7058

bubnuoreka I[HOK
https://m.edsoo.ru/725effc4

Bbubnuoreka 1HOK
https://m.edsoo.ru/8efbe78e

bubnmoreka HOK
https://m.edsoo.ru/77¢c22fc5

bubnuoTeka HOK
https://m.edsoo.ru/1780basd

bubnmoreka HOK
https://m.edsoo.ru/078cd184

bubnuoreka IHOK
https://m.edsoo.ru/7491efe0

Bbubnuoreka 1HOK
https://m.edsoo.ru/4dffda97

bubnuoreka IHOK
https://m.edsoo.ru/74b2ad91

bubnuoTeka HOK
https://m.edsoo.ru/ec24dfc2

bubnmoreka HOK
https://m.edsoo.ru/f465d10e



https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUME
OBPA3OBATEJIbBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI VIS YHEHUKA

VYuebunuk: Marematuka: anreOpa W Hayajga MaTEMaTUYECKOTO aHalIu3a,
reomerpusi. ['eomerpus. 10-11 kmaccel: 0a30BbId W yIiyOJICHHBIM YPOBHU:
yueOnuk / JI.C Aranacsa u np.— M.: [Ipocsemenne, 2023. — 287 c.

METOANYECKHUE MATEPUAJIBI JISA YUUTEJA
VYyeOuuk: Maremaruka: anreOpa ¥ Hayajla MaTEMaTHYECKOIro aHallu3a,
reomerpusi. ['eomerpus. 10-11 xmaccel: 0a30BbIi W YIUIyOJICHHBIH YPOBHHU:
yueOnuk / JI.C Aranacs u nip.— M.: [Ipocsemenne, 2023. — 287 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
HUHTEPHET
Poccutickas snektponHas mkosa https://resh.edu.ru/

SKacc https://www.vyaklass.ru/p/algebra

http://alexlarin.net/ege14.html: Martepuanbl aJisi TOJATOTOBKH K IK3aMEHY

http://reshuege.ru/?redir=1: MaTepuainbl 1J1s1 TOATOTOBKHU K dK3aMEHY


https://www.yaklass.ru/p/algebra
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