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HHOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHoro kypca «l'eomerpusi» 06a30BOro ypoBHS st
obyuarommmxcst 10 —11 kmaccoB paspaborana Ha ocHoBe DenepaabHOTO
rOCy/IapCTBEHHOIO 00pa30BaTeNIbHOTO CTaHAapTa CPEAHEro 001ero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, TMPEABIBIIEMBIX K
MaTEMaTUYECKOMY OOpa30BaHUIO, M TPAAUIMI POCCUICKOrOo 0Opa30BaHMUS.
Peanuzanus nporpaMMbl 00€CTIeUMBAET OBJIAJCHUE KIIOYEBBIMU KOMIIETECHIIUSIMH,
COCTABJISIIOIIMMU OCHOBY JUISI CaMOPAa3BUTHS M HENPEPHIBHOTO OOpa30BaHUf,
[EJTOCTHOCTh OOIIEKYIbTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIBHOTO Pa3BUTHS
JUYHOCTU 00YYaIOIIUXCS.

HEJIM NT3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETPUM Ha YpPOBHE CpPEIHEro OOUIEero
oOpa3oBaHMsl OOYCIIOBJIEHA MPAaKTUYECKOW 3HAUYMMOCTBIO METANpeAMETHBIX W
OPEIMETHBIX PE3yJbTaTOB OOyUEHHUSI T€OMETPUH B HAIPaBICHUU JUYHOCTHOTO
pa3BuTHs oOOydarommxcs, (OpMHPOBaHUA (PYHKIIMOHAIILHOM MaTeMaTH4YEeCKOM
TPaMOTHOCTH, U3YYCHHUS APYTUX YUEOHBIX AUCHUILINH. Pa3BuTHe y 00ydarommxcs
OPAaBWIBHBIX MPEJICTaBICHUA O CYUIHOCTH M MPOUCXOXKIECHUH T€OMETPUUYECKUX
abcTpakuui, COOTHOLIEHUH PEATbHOTO U WJICAIIbHOTO, XapaKTepe OTPakKeHUs
MATEMATUYECKOM HAYKOM SBJICHUM U TMPOLECCOB PEAIBHOIO MHpPA, MECTE
TE€OMETPHUH B CUCTEME HayK U POJIM MAaTeMAaTHYECKOTO MOJCTUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIUICHUS, HEOOXOAMMBIX Jisi ajanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OgHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaK Kak OOECIEYMBAET BO3MOKHOCTh M3YUECHHS Kak
JUCIMILTAH €CTeCTBEHHO-HAYYHOM HAIIPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbllIeHHE, (QopMHpyeMOoe MpH H3yUYEeHUH OOydYaroIUMUCS
MOHSITUMHBIX OCHOB F€OMETPHUH U MOCTPOCHHUH LIETIOUKH JIOTUYECKUX YTBEPKICHHI
B XOJI€ pEILICHUS TeOMETPUUYECKUX 3aJady, YMEHHE BBIJIBUTaTh U ONPOBEPTraTh
THMOTE3bl HETMOCPEICTBEHHO HCIONB3YIOTCS TMPU PEIICHUH 3a7ad eCTECTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (DU3HKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCeX 00JacTsIX AeSITeNbHOCTH uYenoBeka. OpueHTalMs YelloBEeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIUAIBbHOrO ObITHS, (Qopma
OTPaXEHUS OKPYKAIOUIET0 MHpa, YCIOBHE YCIEIIHOIO MO3HAHMS U aKTHMBHOIO
npeodpazoBaHusl  AeWcTBUTENbHOCTUH.  OnepupoBaHUE  IPOCTPAHCTBEHHBIMU
oOpa3amu 00bEAUHSAET pa3HbIe BUJIbI Y4EOHOI U TPYIOBOM IEATENBHOCTH,



ABIIICTCA OAHUM U3 MPOPECCHOHATBHO BAXKHBIX KayeCcTB, MOATOMY aKTyajbHa
3amaya (opMuUpoBaHUS y OOYYaIOLIMXCS MPOCTPAHCTBEHHOTO MBIILICHUS Kak
PA3HOBHUJIHOCTH OOpa3HOrO0 MBIIUIEHUS] — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON ACSTEIBHOCTH 10 MHOTUM HaIlpaBJICHUSIM.

Ilenp ocBoeHus mporpamMmbl ydeOHOTo Kypca «['eomerpusi» Ha 0azoBoM
ypoBHE 00yueHus — 00I1eo0pa3oBaTeibHOE U OOIIEKYJbTYPHOE pa3BUTHE
oOyvaromuxcst ~ 4yepe3  oOecnedueHHe  BO3MOXHOCTH  NPHOOPETEHHS U
WCMOJIb30BAHUSI CUCTEMATUYECKUX TE€OMETPUUYECKUX 3HAHUW W JCUCTBUHU,
cnenu@UUHBIX TEOMETPUH, BO3MOKHOCTH YCIICUTHOTO MPOJIOHKEHUST 00pa3oBaHuUs
0 CTICIIMAJIBHOCTSIM, HE CBSI3aHHBIM C IIPUKJIAHBIM UCIIOJIb30BAaHUEM T€OMETPHUH.

[Iporpamma no reoMeTpuu Ha 0a30BOM YpOBHE MpeJHA3HAYEHA JJId
00yYaroIMXCsl CPEAHEHN IIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHECHUN
Ha ypOBHE OCHOBHOro 001iero oopazoBanusi. Takum o0pa3zoM, oOydaroiuecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME€ MaTeMaTUYECKUE YMEHUS, CBS3aHHbBIC
co cnenupuKoil TreoMeTpud M HEOOXOOUMBIE Uil KU3HU B COBPEMEHHOM
oOmectBe. Kpome 3TOro, OHM MUMEIOT BO3MOXHOCTh M3YyYHTh F€OMETPHIO 0oJiee
rIyOOKO, €CIM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B I€OMETPHUYECKHUX
3HaHUSX B MPOGECCUOHATBHON NeSATETbHOCTH.

JlocTmxeHre Lead OCBOCHHsI MporpaMMmbl OOECHEYMBAETCA pElIeHUEM
COOTBETCTBYIOIIMX 3ajad. [[pUuopuTeTHBIMU 3ajJayaMHd OCBOEHUSI Kypca
«I"eometpun» Ha 6a30BoM ypoBHE B 10—11 kjaccax siBISIOTCA:

e (opmMupoBaHue mnpenCTaBICHHUS O TEOMETPUM KaK YacTh MHUPOBOU

KYJIbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIINUM MUPOM;

e (opmMupoBaHue NpeACTaBICHUS O MHOTOTPAHHHMKAX M TeJaX BpallleHUS
KaK 0 BXHEHIIMX MATEeMaTHYECKUX MOJIETISX, TO3BOJISIFOIINX OIMKCHIBATH
U U3y4aTh pa3HbIe SABICHUS OKPY>KAIOIIETO MUPA;

e (opMupoBaHue yMEHHs paclio3HaBaTh Ha 4YEPTEXkKaX, MOJEIAX MU B
peaIbHOM MHpPE MHOTOIPAHHUKY U TeJla BpallleHUS;

e OBJAJCHHE METOJAMH PEIICHUS 3a/Ja4 Ha TMOCTPOCHUS HAa U300paKEHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHme yMeHHUS ONEPUPOBATH OCHOBHBIMH TMOHSTUSMU O
MHOTOTPaHHHUKAX U TeJlaX BPAIICHUS U UX OCHOBHBIMH CBONCTBAMU;

e OBJAJCHUE  aNrOpUTMaMU  pELICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMHupoBaHUEe YMEHUS TPOBOAWTH  HECIOXHBIE  JIOKAa3aTEIbHBIC
pacCykKJIeHuss B XOJ€ PELIEHUs CTEPEOMETPUYECKHX 3ajady W 3a1ay C
MPAKTUYECKUM COJEP>KaHUEM;

e pa3BUTHE  UHTEIUIEKTYaJbHBIX U  TBOPYECKUX CIIOCOOHOCTEM
oOydJaronmxcsi, MO3HABATEIbHON  AKTMBHOCTH,  HCCIIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHUS;



e (dopmupoBaHHe (YHKIIMOHATBHON I'PaMOTHOCTH, peIeBaHTHOM
r€OMETPUU: yMEHHE paclio3HaBaTh MPOSIBICHUS  IEOMETPUUYECKHUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEaJbHBIX >KU3HEHHBIX
CUTYyallUsIX M TMPU HU3YyUYECHUU APYTUX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBHCHUMOCTE W 3aKOHOMEpHOCTeH, (OopMyIHpoBaTh HX Ha S3bIKE
TEOMETPUHU U CO34aBaTh Fr€OMETPUYECKUE MOJAECIIH, IPUMEHATh OCBOCHHBIN
r€OMETPUYECKUN ammapar [Jisi pEIIeHHUs] MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, HHTEPIIPETUPOBATH U OLEHUBATH MOJYYECHHBIE PE3YIbTaThI.

OTIMYNATENHPHON OCOOEHHOCTBIO MPOTPAaMMBI SIBJSIETCS BKIIIOYEHHE B KYypC
CTEPEOMETPUU B Hayalle €ro u3y4eHUs 3ajady, penlaeMblXx Ha YypOBHE
MHTYUTUBHOTO MO3HAHMS, U ONPEEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa Hajl
HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M IMPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJUPYET NMPOTEKAHWE MHTYUTHBHBIX IPOLIECCOB, MOTHUBUPYET K
JaNbHENIIEMY U3YUYEHHIO IIPEAMETA.

[Tpennourenue oTAAETCSA HArISAHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HUs, TO
€CTh TEOPETHUYECKHE 3HAHMUSI UMEIOT B CBOEH OCHOBE YYyBCTBEHHOCTH MPEIMETHO-
MIPAKTUYECKON JEATENBHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYallUXCsl B Kypc€ CTEpEOMETPHM IIPOBOJAUTCSA 3a CUET pEIIEeHUs 331ad  Ha
CO3/IaHHE  MPOCTPAHCTBEHHbIX 00pa3oB W  3aJady Ha  ONEpPUpPOBaHUE
IPOCTPaHCTBEHHBIMU oOOpa3amu. Co3gaHue o0Opaza MPOBOJUTCS C OMOPOM Ha
HaIJISIIHOCTh, A ONEepUpOBaHUME o00pa3oM — B YCJIOBUSIX OTBJIEUYEHHUS OT
HaIJISITHOCTH, MBICIIEHHOTO U3MEHEHHMSI €r0 UCXOJHOTO COAEPIKaHMUS.

OcHoBHBIE cojepxaTenbHble JuHuKA Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukmn», «IIpsitMble U IUNIOCKOCTH B IPOCTPAHCTBEY, «Tejia BpaleHusD,
«BeKTopsl U KOOpAMHATHI B IPOCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHHIM
pacnpenensercs He TOJbKO [0 COJEpKATEeNbHBIM JIMHHUSAM, HO W 1O T0JaM
00yueHHUsI Ha YPOBHE CpeIHEro 00IIero ooOpa3oBaHusl.

Conepxanue 00pa3oBaHUS, COOTBETCTBYIOILIEE MPEAMETHBIM pe3yJbTaTam
OCBOEHHUSI paboyeil mporpaMMbl, pacrpeaenéHHbIM IO TrojaM OO0y4YeHus,
CTPYKTYpUPOBaHO TakuM o00Opa3oM, UTOObl OBJAJACHHE T'C€OMETPUUYECKUMHU
NOHATUSIMU Y HaBBIKAMHU OCYUIECTBIISIIOCH MOCEI0BATEIbHO U MOCTYNATENbHO, C
COOJII0/IEHUEM TIPUHIIMIA MPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOUAIUCH B
OOLIYI0 CHUCTEMY T'€OMETPUYECKUX MPEACTaBICHUN 00y4aromuXxcs, paclupss H
yrayOssis e€, o0pa3ys MpoUHble MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpun oTBOAUTCS 2 yaca B Heaeno B 10 kinacce u 1 yac B
Heneno B 11 kimacce, Bcero 3a aBa roja o0ydenus - 102 ygeOHbIX yaca.



COILEPKAHHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe U MJIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ CcTepeoMeTpud. Touka, mOpsMas, IUIOCKOCTb,
npoctpadHcTBO. [loHsiTHE 00 aKCMOMAaTUYECKOM TOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIIECICTBUS U3 HUX.

B3anMmHOEe pacrnosiokeHrWe NpsIMBIX B IPOCTPAHCTBE: NEPECEKAOIINECS,
napajuielibHble M CKpeluBaromuecs mnpsmele. llapamienbHOCT NOPSIMBIX |
IUIOCKOCTEW B TMPOCTPAHCTBE: NapajuIebHbIC TMPAMBIE B MPOCTPAHCTBE;
MAPAIUICIIBHOCTh TPEX MPSIMBIX; MAPAUICIIBHOCTh MNPSIMOA M IIJIOCKOCTH. YTJbI C
COHAIIPABJICHHBIMU CTOPOHAMM; YTOJ MEXIAy IMPSIMbBIMA B IPOCTPAHCTBE.
[TapajuiennbHOCTh  TIJIOCKOCTEM: MapajuleIbHble  IUIOCKOCTH; CBOWCTBA
napajyieNibHbIX IIockocTei. [IpocTeifimne mnpocTpaHCTBEHHbIE (GUTYPHI  Ha
IJIOCKOCTH: TETPa’Ap, KyO, mapaieenumnes]; IOCTPOCHUE CEUEHU.

[lepnieHAUKYISAPHOCTD MPSIMOM U TUIOCKOCTH: NEPICHAUKYJIIAPHBIE NPSIMBIC B
MPOCTPAHCTBE, MPSMBIE TMapaUICIbHBIE W MEPHEHIUKYISPHBIE K IUIOCKOCTH,
MPU3HAK NEPHNECHANKYISAPHOCTH TPSIMOM M IUIOCKOCTH, TEOpEMa O MpsIMOU
NEPIEHANKYJISIPHON IIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YIrOJ MEXIY IMPSIMON U
IUIOCKOCTBIO;  JABYTPAaHHBIM  yTOJ, JIMHEWHBIA yroJl JBYIPAHHOIO  YrIJIa.
[TepneHauKyIsip ¥ HAKJIOHHBIC: PACCTOSIHUE OT TOYKH O MIOCKOCTU, PACCTOSTHUE
OT MNpsSAMOM 10  IUIOCKOCTH,  MpoeKius  (urypel Ha  IUIOCKOCTb.
[lepneHauKyASIPHOCTh  TIOCKOCTEW: TMPU3HAK  MNEPHECHAMKYISIPHOCTH  JIBYX
IocKocTer. Teopema 0 TpEX NEPIEHAUKYIISAPAX.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOTPAHHUKA, BBIMYKJIbIE
Y HEBBIMYKJIbIE MHOIOTPAHHUKY; Pa3BEPTKAa MHOrOrpaHHuka. [Ilpusma: n-yrospHas
MpU3Ma; TPaHW U OCHOBAHUS TPU3MBI, TIpsiMasi U HAKJIOHHASI TIPU3MBbI; OOKOBasi U
MIOJIHAs ITOBEPXHOCTh MIPU3MBL. [Tapannenenunen, MPSMOYTOJIbHBIN
napajyjieJenune]; U ero cpoiicTtBa. llupamupa: N-yronpHas nupamuaa, TPaHU U
OCHOBAHHUE MUPAMUJIbI; OOKOBAs U TMOJIHASI TOBEPXHOCTH MTUPAMU/IbI; TIPAaBUIIbHAS U
yCeu€HHasi mnupamMuja. OJEMEHThl MNpu3Mbl U nupaMunbl. lIpaBuiibHbBIE
MHOTOTPAaHHHMKH: MOHATUE IMPABUIBHOIO MHOTOIPaHHUKA; MPaBWJIbHAsA NpU3Ma U
NpaBWiIbHAS MNHPAMUJA; TPaBWIbHAS TPEYrojibHAs NHUpaMUIa W TPaABUILHBIN
terpa’ap; kyO. IlpencraBieHue o MNpaBUIBHBIX MHOTOTPaHHUKAX: OKTadIp,
noaeka’ap v ukocadap. CeueHus Mpru3Mbl U MUPAMUIBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIIBHO TOYKH, MHPSIMOM,
IJIOCKOCTU.  DJEMEHTbl CUMMETPUM B MNHpaMUAax, Mapajuleenunenax,
MPaBUJIbHBIX MHOTOIPAaHHUKAX.



Beruncnenre 371€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AWArOHANH, YTIIBIL.
[Inomans OOKOBOW MOBEPXHOCTH M TMOJHOW IMOBEPXHOCTU MPSMON MPHU3MBI,
IUIOLIAJAh OCHOBAaHUW, TeopeMa O OOKOBOW TMOBEPXHOCTU MPSMOM MPU3MBI.
[Inomans OOKOBOM TMMOBEPXHOCTH M TOBEPXHOCTH MPABUIBLHON MHPAMUIBI,
TeopemMa O IUomanu ycedéHHo mnupamuabl. I[lonstre o0 o00bEme. OO0BEM
MUPAMU/IBI, TPU3MBI.

[logoGupie Tena B mpocTtpaHcTBe. COOTHOILIEHUS MEXAY IUIOLIAASIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEI.

11 KJIACC

Tena Bpamenust

[nmmeapuyeckas ITOBEPXHOCTB, oOpasyroiue HUJIMHIPUYECKON
MMOBEPXHOCTH, OCh ITWIMHAPHUYCCKON TMOBEPXHOCTH. [[MIWMHApP: OCHOBAaHHS W
OOKOBasi TOBEPXHOCTb, OOpa3ylomiasi W OChb; IUIOMAAb OOKOBOM U MOJHOU
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOM moBepXxHOCTU. KOHyC: OCHOBaHUE U BepllnHa, 00pa3yrolas
U OChb, IUIOMIaJb OOKOBOW W TOJHONH TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3yrolye 1 BEICOTa; OCHOBAHUS U OOKOBAs TOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, AUaMETp; IJIONMIAJlb MOBEPXHOCTH C(hEpHI.
B3aunMHoe pacniosnoxkenue chepsl U MIIOCKOCTH;, KacaTelbHas MIOCKOCTh K cdepe;
IJI0IAIb CEephI.

N300paskeHne Ten BpalleHUsl Ha TUIOCKOCTH. Pa3BEpTKa MUIMHIpa U KOHYCA.

KoMOuHanmy Ten BpamieHWss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHCaHHBIA OKOJIO cdephl; chepa, BOHCaHHAS B MHOTOTPAHHHUK, WM TEJO
BpAIICHMUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
IPSIMOYTOJILHOTO TapajiIeyienurnena 1 ciaeAcTBus w3 He€. OO0bEM HMIMHIpA,
KoHyca. O0BEM 1apa u miomaab chepsl.

[TonoOnuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY TUIOMIAISIMU
MMOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TE.

Ceuennsi nwinHapa (MapajvielbHO W TMEPHEHAUKYISIPHO OCH), CEUYCHHS
KoHyca (TapajiieIbHOC OCHOBAHHMIO M TPOXOJAIIEE 4Yepe3 BEPIIMHY), CCUCHUS
mapa.

BekTOopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B pocTpaHcTBe. CI0KEHNWE W BBIYUTAHNE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YUCIIO. PazmokeHne BEeKTOpa Mo TPEM HEKOMILIAaHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemienwe 3amad, CBSI3aHHBIX C
NpUMEHEHUEM TpaBWII JEHCTBUM ¢ BekTopaMu. IIpsimoyroisibHasi cucrema



KoopauHaT B mnpoctpaHcTtBe. Koopaunatel Bekropa. IIpocreimme 3amaun B
KOOpAWHATaX. YToJl Mexay BekropaMu. CKalsipHOE NPOU3BEICHUE BEKTOPOB.
BrrunciieHne yrioB Mexay NMpSAMbIMU U IUIOCKOCTSIMU. KOoOpauHaTHO-BEKTOPHBII
METOJ IPYU PELICHUH T€OMETPUYECKUX 3a]1a4.



IHINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHMSI MPOrpaMMbl Y4yeOHOTO TMpeaMeTa
«MaremaTnka» XapakTepu3yTCs:

I'paxxpanckoe BociuTanue:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON TO3UITMN 00YUAIOMIEroCs KaKk aKTHBHOTO
M OTBETCTBEHHOI'O 4YJ€HAa POCCHMCKOro oOOLIecTBa, MPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHUIA,
npoLeayp TpaxkaaHCKoro ooOmiecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHHEM
B3aUMOJICMCTBOBAaTh C COLUUAIBHBIMA MHCTUTYTAMU B COOTBETCTBUM C UX
GYHKIUSMHA 1 HA3HAYCHHUEM.

IHaTpuoTnyeckoe BOCIUTAHME:

c(hOpPMHPOBAHHOCTHIO POCCUICKOM TPaXKTaHCKON UACHTUYHOCTH, YBOXKECHHS K
IIPOLIOMY Y HACTOSALIEMY POCCUMCKOW MAaTE€MAaTUKU, IEHHOCTHBIM OTHOLLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MaTeMaTUYECKON IIKOJIbI,
K HMCIOJIb30BAHUIO ATHUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOTHSX, chepax
SKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO HApOoJa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, OTUYECKOrO  TOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKH U JIESITETbHOCTBIO
y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOWYUBOTO OYIyIIIETO.

JcTeTH4ecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYasi 3CTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3az1ady, peLIeHn, paccyXIeHUM;
BOCIPUMMYHUBOCTHIO K MATEMaTUYECKUM ACTIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHKE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TIPUMEHSITh MaTEMaTHUYECKUE 3HAHUSI B
HWHTEpecax 370pOBOTO 1 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBbBIO (3710pOBOE€ NMUTAaHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUN U

OT/bIXa, peryJsipHas busnueckas AKTUBHOCTb); ¢bu3nUecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUAX CHOPTUBHO-030POBUTEIBHOM
NEeATEIbHOCTBIO.

Tpynosoe Bociuranue:

TOTOBHOCTBIO K TPYAy, OCO3HAHHWEM IEHHOCTH TPYIOJIIOOUS; MHTEPECOM K
pa3nmuyHbM  chepaM  TMPOQEecCHOHATBHON  JESITETBHOCTH,  CBSI3aHHBIM  C
MATEeMaTUKOW W €€ MPIJIOKEHHMSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBINH BBIOOD
Oynmytiei mpogeccuu M peaanu30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;



TOTOBHOCTBIO W  CIOCOOHOCTBIO K MAaTeMaTHUYeCKOMYy OOpa30BaHUIO W
caMo00pa3oBaHNI0 Ha MPOTSHKCHUHM BCEH JKWU3HMU, TOTOBHOCTHIO K aKTHBHOMY
yYacTHUIO B PEUICHUH MMPAKTUICCKUX 33]]a4 MaTeMaTHIEeCKOH HApaBIECHHOCTH.

IKOJOTHYECKOEe BOCITUTAHUE:

C(OPMUPOBAHHOCTHIO JKOJOTHYCCKOHW KYJBTYpbl, NOHHAMAaHHUEM BIIHSHHSI
COILMATIbHO-9KOHOMHUYECKUX TIPOIIECCOB HAa COCTOSIHUE MPUPOTHOW M COIMATBHOU
CpeIbl, OCO3HAHHUEM TJIOOALHOTO  XapakTepa JKOJOTHYSCKHUX  IPOOJIeM;
OpUCHTAIMECH Ha NMPUMEHCHHE MaTeMaTHYCCKHX 3HAHWHN JUIS PEIICHHS 3a1a4 B
o0JacTH OKpYyKaroIIed Cpeapl, TUIAHUPOBAHUS TIOCTYIIKOB H OLCHKH UX
BO3MOJKHBIX TTOCIIEACTBHMA TSI OKPYIKAIOIICH CPEIbI.

LleHHOCTH HAYYHOTO MO3HAHMSA:

c(OPMHUPOBAHHOCTHIO MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHsSI HAyKM W  OONICCTBEHHOW MPaKTUKH, ITOHUMaHHEM
MaTeMaTHYECKON HayKW Kak c@epbl 4YeJOBEUECKOH MACSITeNbHOCTH, JTaloB e
pPa3BUTUS W 3HAYMMOCTH JUIS DPA3BUTHS I[HBWIM3AIMH, OBJAJCHUEM S3BIKOM
MaTEeMAaTHKH M MaTeMAaTHYECKOW KyJIbTypOoll KakK CpEJACTBOM ITO3HAHUS MUDA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOCKTHYIO M HCCIICIOBATCIIBCKYIO JCATCIIBHOCTD
WHAWBUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yJIbTaThl OCBOCHUS TPOrPaMMbl yU4eOHOTO MpeaMeTa
«MaremaTuka XapaKTepU3yIOTCs OBJIaJICHAEM YHUBEPCaTbHBIMH
NO3HABAMENbHLIMU  OClCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUsMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OeUCTNEUAMUL.

1)  Vuusepcarvnvie  noznasamenvmvle  Oeticmeus, — 00eCneHUBAIOM
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCS  (0CB8OEHUe
Memo0o08  NO3HAHUSL — OKpyJcaloweco  Mupa,  NpuMeHeHue  JI02U4ecKux,
ucciedosamenbCcKux onepayuil, ymeHuil pabomams ¢ ungopmayueti).

ba3oBble 1oruyeckue 1eHCTBUA:

e BBIBIISITH U XapAKTEPU30BATh CYIIECTBCHHBIC MPU3HAKN MATEMAaTHIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUW MEXIy MOHATHUSIMU; (POPMYIHPOBATH
OTIpEJICTICHHs] ~ TMOHSATWUW; YCTAaHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJlaccu(uKanuy, OCHOBAaHMS JJIsi OOOOLIEHUST U CpaBHEHUS, KpUTEpUU
IPOBOMMOTO aHAIIN3A,

e BOCIpPUHUMATH, (QOPMyIHpPOBATH ©  MPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, €IUHUYHBIC, YACTHBICE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M |
NpOTUBOpEeYHs B (akTax, JAHHBIX, HAOTIOJCHUAX WM YTBEPIKICHUSX;



npejyiaratb ~ KpUTEpUUM [ BBISIBICHUS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUNH;

e JI€JIaTh BBIBOJIBI C HCIIOJB30BAaHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX M
WHYKTUBHBIX YMO3aKIIOUECHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JTI0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPXKJICHUM (MpsSMbIE U OT MPOTUBHOTO), BHICTPAUBATH apryMEHTAIIUIO,
NPUBOAUTH TPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBO/IbI;

e BbBIOMpaTh crmoco0 pemieHus yuyeOHOW 3amaun (CpaBHHBATH HECKOJIBKO
BApUAHTOB pEIIEHUs, BBIOUpATh HaubOOJIee TMOAXOIAUMNH ¢ Y4ETOM
CaMOCTOATENLHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/JbCKie AeHCTBHUA:

e HCIOJIb30BAaTh BOMPOCHI KaK HCCIEAOBATENbCKHII MHCTPYMEHT MO3HAHUS;
dbopmynupoBaTh BONPOCH], (UKCUPYIOIIUE MPOTUBOpEUUe, MpodieMy,
yCTaHaBJIMBaTh HCKOMOE€ W  JaHHOe, (QOpMUPOBATH  THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIMIO0, MHEHUE;

e TMPOBOJHUTH CaMOCTOSITEIILHO CIJITAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE II0 YCTAHOBJICHHID OCOOEHHOCTEW MaTeMaTUYeCKOIo
Oo0OBbeKTa, SIBJICHHS, TPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXKIy
00BEKTaMH, SBJICHUSIMU, MPOIECCAMU;

e  CaMOCTOSITEILHO (POPMYJIUPOBATH OOOOIIECHHS U BBIBOJABI MO pe3ysibTaTaM
NPOBENEHHOTO HAOJIOJIEHUS, MCCIIEIOBAaHUsA, OLEHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000O0IIEHUIA;

e TMPOTHO3UPOBATH BO3MOYKHOE pPAa3BUTHE IMPOIIECCa, A TAKKE BBIABUTATH
MPEANOJIOAKEHUS O €r0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmeii:

e BBIABITH JepUIMTH MHGOPMAIIUH, TaHHBIX, HEOOXOJAUMBIX JUIsI OTBETa
Ha BOIPOC U JJI PEUICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  UCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJM3UPOBaTh, CUCTEMATU3UPOBATh U MUHTEPHPETUPOBATH WH(DOPMAIIUIO
Pa3IMYHBIX BUJIOB U (DOPM MpEICTABICHUS;

e CTPYKTYypUPOBaTh MHGOPMAIINIO, TIPEICTABIATh €€ B pa3IN4YHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUUIECKH;

e OIICHUBATH HaJIEKHOCTh uHbopMaIun 1o CaMOCTOSITEIILHO
c(hOopMyJIMPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvuvie KOMMYHUKamueHnble Oelicmeus, o0becneuusarom

CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOE 00YUAOUUXCAL.

OOmenne:



BOCIPUHUMATh U  (QOPMYJIUPOBATh CYXKAECHHS B COOTBETCTBUU C
YCJIOBUSIMHU U HEJIAMH OOIICHHUS; ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX U NMUCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO
XOJly PELICHUS 3a/1a4d, KOMMEHTHPOBATH MMOJYyUYECHHBIN pe3yJIbTaT;

B X0J1e 00CY>KJIeHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYX1a€MOM TEMBI,
npoOsIeMBbl, perraeMoil 3a/1auu, BHICKA3bIBaTh UJCH, HAllCJICHHbIC Ha TTIOMCK
pELICHMs; COMOCTaBISATh CBOM CYXACHHS C CYXICHUSMU JPYTuX
YYaCTHHKOB JUanora, OOHapy>KMBaTh pa3iduyue U CXOJCTBO IO3HIIMMA; B
KOPpEKTHOU popMme hopMyTUpOBaTh PA3HOTIIACHS, CBOU BO3PAKECHUS;
NPEACTABIATh  PE3YyJbTAaTbl  pPEIICHWS  3aJa4yd,  JKCIIEpPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  Qopmar
BBICTYIUICHUA C YYETOM 3a7a4 NMPE3EHTALMA U OCOOEHHOCTEN ayJUTOPHUH.

CorpyaHu4ectBo:

3)

NOHMMAaTh ¥ MCHOJIb30BaTh  NPEUMYILIECTBA  KOMAaHJIHOM U
WH/AMBHUIyaJIbHOM pa0bOThI PU pPELIEHNH YUEOHBIX 3a/1a4; IPUHUMATh 1I€JIb
COBMECTHOM JEATENBHOCTH, IUIAHUPOBAaTh OPraHU3alUI0 COBMECTHOMN
paboThI, pacnpeaensTh BUAbl padoT, JOrOBapUBaThCA, 00CYKIAaTh IPOLECC
U pe3yabTat padoThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B IPyNNoBbIX (opmax paboThl (00CyxkAeHUS, 0OOMEH MHEHUH,
«MO3TOBbIE€ WITYPMbD» W HWHBIE); BBINOJHATH CBOIO YacThb pabOThl U
KOOPJIMHUPOBaTh CBOM JIEUCTBUS C JPYTMMU WICHAMH KOMAaHJBbI;
OLICHMBATh Ka4yeCTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHUSIM,
c(OopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vhusepcanvnvie  pecynamuenvie  Oeticmeus, obecneuusaiom

Gopmuposarue cmMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C Y4ETOM MMEIOIITUXCSI PeCYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ yIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM  TO3HABATEIBHOM peQEeKCUM KaK OCO3HaHUS
COBEpPIIAEMbIX JIEUCTBUN W MBICTUTEIBHBIX MPOIIECCOB, UX PE3YIbTATOB;
BIIQJIETh CHOcOo0aMHM  CaMOIIPOBEPKH, CaMOKOHTpOJS Ipoliecca M
pe3yJibTara peleHusl MaTeMaTUYeCKOM 3a/1auu;

NpeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTH TIPU pEUICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B [ICSITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIbCTB, TaHHBIX, HAWIEHHBIX OIUOOK, BHISIBICHHBIX TPYAHOCTEH;



e OIIGHUBATh COOTBETCTBUE pe3yjbTaTa IEIW W YyCIOBUAM, OOBSICHATH
NPUYUHBI JOCTHUXKEHUS WM HEIOCTHUKEHUS PE3yJIbTaTOB JESATEIbHOCTH,
HAXOJIUTh OIIMOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATBI
10 KJIACC

OmneprpoBaTh NOHIATUAMU: TOUKA, IIPsIMasi, IIOCKOCTb.

[TpuMeHATh aKCMOMBI CTEPEOMETPUU U CIEJICTBUS W3 HUX IPU PELICHUU
r€OMETPUYECKUX 33]1aY.

OnepupoBaTh NOHATUSIMU: MAPAIETBHOCTh U MEPIEHANKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccuguiupoBaTe B3aUMHOE pACIOJNIOKEHHE NPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA YroJl, TPaHU JBYIPAHHOIO YIJa,
peOpo NIBYrpaHHOTO yIJa; JUHEWHBIN Yroj ABYTPAHHOTO YIJa; rpaaycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BBINYKJIBIA W HEBBITYKJIBIA
MHOT'OTPAHHMK, 3JIEMEHTBl MHOTOTPAHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrno3HaBaTh OCHOBHbBIE BHUIbl MHOTOIPAHHHMKOB (MHpaMula; MPU3MA,
OpSIMOYTOJIbHBIN Mapaenenumnes, Ky0).

KnaccupumupoBat ~ MHOTOTpaHHMKH,  BbIOMpass ~ OCHOBaHUS  JUIS
Kiaccupukauuyd (BBIMYKIbIE W  HEBBITYKJIbIE MHOTOTPAHHUKH; MPAaBUJIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajuieIeIUIeabl).

OnepupoBaTh MOHATUAMHU: CEKYIIasl MIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBACHATH NPUHLHUIIBI TIOCTPOCHUSI CEYEHHM, UCTIOIB3YSI METO/] CIIEOB.

Crpouth ceueHHs MHOTOIPAHHUKOB METOJOM  CJENOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEpPTEX U U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemmarp 3a71aun Ha HaxXOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3iam Win
aNropuT™MaM, NPHUMEHSS W3BECTHBIE AHAJIUTHYECKHE METOJAbl IpPU PELICHUU
CTaHAAPTHBIX MaTeMaTHYECKUX 3aJa4 Ha BBIYMCIECHUE PACCTOSIHUN MEXAY IBYMS
TOYKaMH, OT TOYKA JO TPsIMOM, OT TOYKH JI0 IIJIOCKOCTH, MEXKIY
CKPEUIMBAIOIIUMHUCS MPSMBIMHU.

Pemmarp 3a71aun Ha HaxXOXKJEHHE TEOMETPUUECKUX BEJIMYMH MO 00pa3am Wiu
aNropuT™MaM, NPHUMEHSS W3BECTHBIE AHAJIUTHYECKHE METOJIbl IpPHU pPELICHUN
CTaHJApPTHBIX MAaTEMaTUYECKUX 3aJad Ha BBIYUCIEHHE YIJOB  MEXKIY
CKPEIMBAIOIIMMUCSA MHPSMBIMUA, MEXAYy NpAMOM U IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Boruncnsate 00bEMBI U MJIOMAAN MMOBEPXHOCTE MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMpja) ¢ T[pUMEHEHUEM (QOopMyJ; BBIUUCIATH COOTHOLIEHUS MEXKIY
IUIOIIAIIMU IOBEPXHOCTEHN, 00bEMaMU IOJJOOHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETPHUsS B IIPOCTPAHCTBE; LEHTP, OCb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatb, mpeoOpa3oBBIBATH M HHTEPIPETUPOBATH HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYpax, MPEACTABICHHYIO Ha 4YepTexax W
PUCYHKaX.

[TpumeHsaTh TeomeTpuyeckue (akThl UIsl PELIEHUS CTEPEOMETPUUYECKUX
3a/1a4, MpEeANoJaralouuX HECKOJIbKO [IaroB PEIICHUS, €CIU YCIOBHS IPUMEHEHUS
3a/1aHbl B IBHOM (hopMme.

[IppuMeHATP NOpOCTEWIIME NOPOTPaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIUTE INpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEHM B MPUPOLE U
JKU3HH, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJyYEHHBIE 3HAHMS HA INPAKTUKE: aHAIU3UPOBATh pEaJIbHBIC
CUTyallun W TPUMEHATh W3YYCHHBIC IIOHATHS B IIPOLIECCE IMOUCKA PELICHUS
MaTeMaTH4ecKu Cc(HOpPMYIHPOBAaHHONW MPOOJIEMBbI, MOJEINPOBATh pealibHbIE
CUTyallMd Ha $A3bIKE TIEOMETPHUM, HCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUI U TEOpeM, anmapara ajireopsl; pemarb
MIPAKTUYECKHE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KJIACC

OmneprpoBaTh MOHATUSMHU: LUIMHAPUYECKAs TOBEPXHOCTh, 0Opa3yromme
MUINHAPUYECKON  TOBEPXHOCTH;  ITWIMHIAP;  KOHWYECKass  IMOBEPXHOCTb,
oOpa3yrolne KOHU4eCKOH OBEPXHOCTH, KOHYC; CepuyecKas HOBEPXHOCTb.

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

OOBICHATH CLIOCOOBI MOTYYEHUS TEJ BpaICHUSI.

KnaccudummpoBats B3auMHOE pacmoyioxkeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHIMHU: IAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CErMEHTa; IIApOBOW CJIOM, OCHOBAaHHUE IIAPOBOIO CJIOS, BHICOTA IIAPOBOIO CIIOS;
IapOBOU CEKTOP.

Beraucisate  00BEMBI M IUIOMAAW  TOBEPXHOCTEH TEN  BpalieHus,
TE€OMETPHUYECKUX TeJl C MPUMEHEHHEM (popmy.

OnepupoBaTh TOHATHUSMU: MHOTOTPAHHHWK, BIMCAaHHBIM B chepy u
OMHCaHHBIA OKONO cdephl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJIO
BpAaIlICHHUS.

BBIYUCISITE COOTHOMICHHSI MEXIY TUIOMAASIMU MOBEPXHOCTEH W 00bEMaMu
MO00HBIX TEIL.



N300paxaTth u3yuaemble (QUTYypbl OT PYKHM M C NPUMEHEHHEM MPOCTHIX
YepPTEKHBIX HHCTPYMEHTOB.

BBITTONHATH (BBIHOCHBIE) IJTIOCKUE YEPTEKU U3 PUCYHKOB IMTPOCTHIX 00BEMHBIX
¢duryp: BuI cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHUS.

W3BnekaTh, MHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HHGOPMAIIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypaX, MPEACTABICHHYIO HAa YepTexax U
pUCYHKaXx.

OniepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BpINONHATE [IEUCTBUSL CIIOKEHHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOKEHUS BEKTOpa Ha YUCIIO, OOBSICHATH, KAKUMH CBOMCTBAMHU OHU 00JIaJaI0T.

[IpumeHATh TpaBUIIO MapaJUIeIICUIIEA.

OnepupoBaTh NOHATUAMU: IE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIYJIb BEKTOPAa, PABEHCTBO BEKTOPOB, KOOPAWHATBHI BEKTOpPA, YIOJd MEXKIY
BEKTOPaMHU, CKaJISIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBI.

HaxoauTte cyMMy BEKTOpPOB U IPOU3BEAECHUE BEKTOPA HA YUCIIO, YIOJI MEXIY
BEKTOpPaMH, CKaJsIpHOE IIPOM3BEICHHUE, PACKIAAbIBaTh BEKTOpP II0 JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKapTOBOM CUCTEME KOOPAUHAT.

[TpumensaTy reomeTpudeckue (akTbl Uil PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIAraolInX HECKOJIBKO [IAaroB PELICHHUs], €CJIU YCIOBHS PUMEHEHUS
3a/laHbl B IBHOM (hopme.

Peware mpocreiiye reoMeTpUYEeCKre 3aJayd Ha INPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pematp 3amauM Ha J0Ka3aTeIbCTBO MATEMATHYECKUX OTHOLIEHUM U
HAaXO0KJIEHUE F€OMETPUUYECKHUX BEJIMYMH 10 00pa3laM Wiu aaropuTMam, MpuMeHss
M3BECTHBIE METO/IbI IPHU PELIEHNN CTAHAAPTHBIX MAaTEMATHYECKUX 3a/1a4.

[IpumeHATP OPOCTEWIME MPOrPaMMHBIE  CPEACTBA U DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOANTE MpHUMEPHI MATEMAaTHUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
KW3HU, pACTIO3HABATH MPOSBIEHUE 3aKOHOB TEOMETPUU B UCKYCCTBE.

[IpyMeHATh MOJYyYEHHBbIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH pEalIbHbIC
CUTyallud W TPUMEHATh W3YUYCHHBIC IOHATHS B IIPOLIECCE IOMCKA PELICHHUS
MaTeMaTu4ecku CGHOPMYIMPOBAHHONW MPOOJIEMBbI, MOJECIUPOBATh pPEaATbHBIC
CUTyallUd Ha $A3bIKE TIE€OMETPHUM, HCCIEA0BATH IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHATUI U TEOpeM, anmnapara ajareopbl; pemarhb
NPaKTUYECKUE 3a1a4H, CBI3aHHBIE C HAXOXKIECHUEM I'€OMETPUYECKUX BEJIUYMH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHune KoaundecTBO 4acoB
DJIeKTPOHHbIe (LM (pPOBbIe) DYHKIHOHAIBHA
n/ | Ppa3gesioB M TeEM Becer | Konrpouabusl | Ilpakruyeckun
oOpa3oBaTejibHbIE pecypcChl sl TPAMOTHOCThH
n NporpamMmbl 0 € padoThl e padoThbI
B : . . i
. BEJICHHE B 10 https://www.yaklass.ru/p/geometria#progra https://resh.edu.ru/
CTEPEOMETPHUIO m-10-klass
[IpsimMble 1
IUIOCKOCTH B
) MPOCTPAHCTBE. 12 1 https://www.yaklass.ru/p/geometria#progra https://resh.edu.ru/
[TapannenbHOCTH m-10-klass
MPSIMBIX U
MJIOCKOCTEH
[lepnenauKynspHOCT ] .
3 b TIPAMBIX 1 12 https://www.yaklass.ru/p/geometria#progra https://resh.edu.ru/
N m-10-klass
IUIOCKOCTEM
Yriasl Mexay _ .
4 e p— 10 1 https://www.yaklass.ru/p/geometria#progra https://resh.edu.ru/
m-10-klass
IUIOCKOCTSIMH
5 MHOrOrpaHHHKI 11 1 https://www.yaklass.ru/p/geometria#progra https://resh.edu.ru/
m-10-klass
O0nBé https: .yaklass. iaft
. LEMEL 9 L ttps://www.yaklass.ru/p/geometria#progra https://resh.edu.ru/
MHOTOTPAHHHUKOB m-10-klass
Hostoperne: https:// aklass.ru/p/geometria#fprogra
7 CEUCHHMSI, PACCTOSHUS 4 1 DS FWWW.Y T 18P0 https://resh.edu.ru/
m-10-klass
U yIIbI
OBIIEE KOJIMYECTBO 68 5 0
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YACOB I1O
I[TPOTPAMME




11 KIIACC

HaumenoBaume @ KoJudecTrBo yacos
Ne JuaexkTpoHHbIe (HU(POBHIE) DOYHKINOHAJIbHASA
pa3iesioB U TeEM Konrpoasnusie | Ilpakrnyeckue
n/n Bcero o0pa3oBaTe/IbHbIE pecypchl rPaMOTHOCThH
nporpamMmMsl padoThI padoThI
1 Tena spamens 12 https://www.yaklass.ru/p/geometriafprogram- https://resh.edu.ru/
11-klass
5 OB LEMbL Tet 5 1 https://www.yaklass.ru/p/geometriafprogram- https://resh.edu.ru/
11-klass
Bexropot n https://www.yaklass.ru/p/geometriatprogram
3 KOOPJMHATHI B 10 1 PS. Y TR prog https://resh.edu.ru/
11-klass
MIPOCTPAHCTBE
[ToBTOpEHuUE,
4 000011IEHHE, 7 1 https://www.yaklass.ru/p/geometria#tprogram- https://resh.edu.ru/
cucTeMaTu3aIus 11-klass
3HAaHUHU
OBIIEE
KOJIMYECTBO
34 3 0
YACOB I10

[TPOI'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

KoimnuecTBo yacoB
Ne Hara DJIeKTpPOHHbIe U (pPOBbIE

Tema ypoka Kourpoabubie | IIpakTuyeckue
n/n Bcero u3y4eHusi | 00pa3oBaTebHbIC PeCypChl

padoThI padoThI

OcHoBHbIE IOHATHSA
CTEpEOMETPUH: TOUKA,
npsimMasi, I0CKOCTb,
npoctpaHcTso. [IpaBuna
M300paKeHus Ha https://www.yaklass.ru/p/geometria#program-
PHUCYHKaX: U300paxeHUS 10-klass

IUIOCKOCTEH,
HapaJIeIbHBIX MPSIMbBIX
(OTpe3KOB), CepeIUHBI
oTpe3Ka

Tlousarus:

MepeCceKaromuecs .
https://www.yaklass.ru/p/geometriat#tprogram-

10-klass

IJIOCKOCTH, 1
MePECeKAIOIIUECS
npsiMasi ¥ TII0CKOCTh

IMousarus:

MepeCceKaromuecs .
https://www.yaklass.ru/p/geometria#program-

10-klass

INIOCKOCTH, 1
MePECEKAIOIIUECS
npsiMasi ¥ TII0CKOCTh

3HaKOMCTBO C .
https://www.yaklass.ru/p/geometriattprogram-

10-klass

MHOTOTpaHHUKAMH, 1

n300pakeHune
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MHOTI'OI'PaHHHKOB Ha
pHUCYHKaX, Ha
IPOEKIIMOHHBIX
yeprexax

HauanbHbIe cBeieHUS O
KyOe u mupamMuie, ux
Pa3BEPTKU U MOJICIIH.
Ceuenust
MHOTOTPaHHUKOB

https://www.yaklass.ru/p/geometria#program-
10-klass

HauainbHbie cBegeHus 0
KyOe ¥ nmupamue, ux
pa3BEPTKU U MOJICIIH.
Ceuenus
MHOTOTPaHHUKOB

https://www.yaklass.ru/p/geometria#program-
10-klass

ITousitre 00
AKCHOMAaTHYECKOM
MOCTPOCHHUHU
CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPUH U
CIEICTBHS U3 HUX

https://www.yaklass.ru/p/geometria#program-
10-klass

ITousarue o6
AKCHOMAaTHYECKOM
MOCTPOCHHUHU
CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPUH U
CIEICTBHS U3 HUX

https://www.yaklass.ru/p/geometria#program-
10-klass

[Tousatue 00
AKCHOMATHYECKOM
MOCTPOCHUH

https://www.yaklass.ru/p/geometriattprogram-
10-klass
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CTEpEOMETPUU: aKCHOMBI
CTEpEeOMETPUU U
CJE/ICTBUS U3 HUX

10

ITonsitre 00
AKCHOMAaTHYECKOM
MOCTPOCHUU
CTEPEOMETPHUU: aKCHOMBI
CTEPEOMETPUU U
CIIEICTBHS U3 HUX

https://www.yaklass.ru/p/geometriattprogram-
10-klass

11

Bzaumuoe
pAacMoJIOKEHUE MPAMBIX B
MIPOCTPAHCTBE:
MEePECEKAIOIINECH,
napasuiesibHbIE 1
CKpEILMBAIOIINECS
IpsIMbIE

https://www.yaklass.ru/p/geometria#program-
10-klass

12

[TapannensHOCTH
IPSAMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE:
NapajuleIbHbIC IIPSIMBIC B
IIPOCTPAHCTBE;
MapajuIeIbHOCTD TPEX
PSMBIX

https://www.yaklass.ru/p/geometria#program-
10-klass

13

[TapannenbHOCTH
IPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE:
[TapamienbHOCTD IPAMOi
1 TUIOCKOCTH

https://www.yaklass.ru/p/geometria#program-
10-klass

14

VYriel ¢

https://www.yaklass.ru/p/geometriaftprogram-
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COHaITpaBJICHHBIMU
CTOpOHaMHU

10-klass

VYroa Mexay NpsiMbIMU B

https://www.yaklass.ru/p/geometriattprogram-

15
MIPOCTPAHCTBE 10-klass
16 Yron Mexay npsMbIMHA B https://www.yaklass.ru/p/geometria#program-
MPOCTPaHCTBE 10-klass
[TapannenbHOCTH
17 IJIOCKOCTEM: https://www.yaklass.ru/p/geometria#program-
napasuiesibHbIe 10-klass
IJIOCKOCTH
18 CBolicTBa napauiesIbHbIX https://www.yaklass.ru/p/geometria#program-
IJIOCKOCTEM 10-klass
IIpocreiimne
MIPOCTPAHCTBEHHBIE )
poeTp https://www.yaklass.ru/p/geometria#program-
19 (GuUryphl Ha IJIOCKOCTH:
10-klass
TeTpa’ap, Kyo,
napaiyIeNIeIuIe T
. https://www.yaklass.ru/p/geometria#program-
20 [TocTpoenwne ceueHunit
10-klass
. https://www.yaklass.ru/p/geometria#program-
21 [Toctpoenue ceuenuit
10-klass
KonTponbhas pabota no
teme "[Ipsmble n
29 IJIOCKOCTH B https://www.yaklass.ru/p/geometria#program-
MIPOCTPAHCTBE. 10-klass
[TapamiensHOCTD
IPSIMBIX U IJIOCKOCTEH"
23 [lepieHAMKYIAPHOCTH https://www.yaklass.ru/p/geometria#program-

MPSMOM U TIOCKOCTH:

10-klass
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MEePICHIUKYISIPHbIE
IpsIMbIE B IPOCTPAHCTBE

[Tpsimble mapasuienbHbIE

https://www.yaklass.ru/p/geometriattprogram-

24 U TIEPIIEHAUKYIIIPHBIE K
PICHAUKY AP 10-klass
IJIOCKOCTH -
[IpsimMble napasenbHble )
https://www.yaklass.ru/p/geometriaftprogram-
25 U HEPIEHIUKYIISIPHBIE K
10-klass
IJIOCKOCTH
[Ipu3nak .
https://www.yaklass.ru/p/geometria#tprogram-
26 NEePIEHAUKYIIIPHOCTH
N 10-klass
MPSIMOU U TNIOCKOCTH
[Ipn3nak )
https://www.yaklass.ru/p/geometriaftprogram-
27 NEPIEHANKYJIIPHOCTH
. 10-klass
MPSIMOM M TNIOCKOCTH
Teopema o npsimoit .
o https://www.yaklass.ru/p/geometriaftprogram-
28 NEPIEHANKYJIISIPHON
10-klass
IUIOCKOCTH ==
Teopema o npsamon .
. https://www.yaklass.ru/p/geometriaftprogram-
29 NepreHANKYISIPHON
10-klass
IUIOCKOCTH
TeopeMa o npssmoit .
o https://www.yaklass.ru/p/geometria#program-
30 NepIeHANKYISIPHON
10-klass
IUIOCKOCTH
[lepnenaukynsip u
HaKJIOHHBIE: pacCTOSTHUE .
https://www.yaklass.ru/p/geometria#program-
31 OT TOYKH JIO IIJIOCKOCTH,

paccTosiHuE OT MPSIMOM
JI0 TIJIOCKOCTH

10-klass
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[lepnienaukymnsp u
HAKJIOHHBIE: PACCTOSTHUE

https://www.yaklass.ru/p/geometria#program-

32 OT TOYKH JIO IIJIOCKOCTH,
A . 10-klass
paccrositHue OT NMPSMOUn
JIO TIIIOCKOCTH
[lepnienaukymnsp u
HaKJIOHHBIC: pacCTOSTHUE .
https://www.yaklass.ru/p/geometria#program-
33 OT TOYKH JI0 IIJIOCKOCTH,
. 10-klass
paccrositHue OT MPSMOU
JIO TIIIOCKOCTH
[lepnienqukymsip u
HaKJIOHHBIC: pacCTOSTHUE .
https://www.yaklass.ru/p/geometria#program-
34 OT TOYKH JIO IIJIOCKOCTH,
. 10-klass
paccrositHue OT NMPSMOU
JIO TIIIOCKOCTH
VYribl B IPOCTPAHCTBE: i
. https://www.yaklass.ru/p/geometria#program-
35 YTOJI MEX/TY TIPSIMO 1
10-klass
MJIOCKOCTBIO
JIByrpaHHBIN yroil, .
. . https://www.yaklass.ru/p/geometria#program-
36 JMHENHBIN yroJ
10-klass
JIBYTPAHHOTO yTJia
JIByrpaHHBI yroil, )
. https://www.yaklass.ru/p/geometria#program-
37 JMHENHBIN YroJ
10-klass
JIBYTPAHHOTO yTJia
[lepneHAMKYIIPHOCTD
38 IJIOCKOCTEM: TpHU3HAK https://www.yaklass.ru/p/geometria#program-
MIEPHEHIUKYIIIPHOCTH 10-klass
JIBYX TIJIOCKOCTEM
39 [TepneHAMKYISIPHOCTD https://www.yaklass.ru/p/geometria#program-
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MJIOCKOCTEH: MpU3HAK
MEePHEHAUKYIIIPHOCTU
JIBYX TIJIOCKOCTEH

10-klass

[leprnieH UKy IIPHOCTH
IUIOCKOCTEH: MpHU3HAK

https://www.yaklass.ru/p/geometriattprogram-

40 NEPIEHAUKYISIPHOCTH 10-klass
JIBYX IIJIOCKOCTEM
41 Teopema o Tpéx https://www.yaklass.ru/p/geometria#program-
NIEPIEHANUKYJIIpax 10-klass
42 Teopema o Tpéx https://www.yaklass.ru/p/geometria#program-
MEepHEeHIUKYJIsIpax 10-klass
43 Teopema o Tpéx https://www.yaklass.ru/p/geometria#program-
NEPIECHAUKYJIIIpax 10-klass
KonrponbHas pabora no
TeMaM
44 "IlepnieHIUKYJISIPHOCTD https://www.yaklass.ru/p/geometria#program-
IPSIMBIX U TUIOCKOCTEN" U 10-klass
"VT1Ibl MeXAY TPSIMBIMU
Y TUIOCKOCTSIMU"
ITonsarue
MHOT'OTpaHHHKA,
OCHOBHBIE DJIEMEHTBI
MHOT'OTpaHHHKA, )
45 BEITYKTBIC 1 https://www.yaklass.ru/p/geometria#program-
10-klass
HEBBIITYKJIBIC
MHOTI'OT'paHHUKH;
pa3BEpTKa
MHOTIOI'paHHHMKa
46 [Tpusma: n-yronpHas https://www.yaklass.ru/p/geometria#program-
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NpU3Ma; TPaHHU U
OCHOBaHUS TIPU3MBI;
npsiMasi U HaKJIOHHAS
MIPU3MBI; OOKOBAsI U
MOJTHAS IOBEPXHOCTh
TIPU3MBI

10-klass

47

[Tapamenenunen,
IPSIMOYTOJIbHBIN
napajuieJenumnes] ¥ ero
CBOMCTBaA

https://www.yaklass.ru/p/geometria#program-
10-klass

48

[Tupamuaa: N-yrojapHas
nUpaMuIa, TPaHy |
OCHOBAHHE ITHPAMH/IBI;
0OOKOBas U ITOJHAS
MOBEPXHOCTh MTUPAMHU/IBI;
NpaBUJIbHAS M yCEUEHHAS
nupamMuIa

https://www.yaklass.ru/p/geometria#program-
10-klass

49

[IpaBunbHBIE
MHOTOTpaHHUKHU:
MOHSITHE MTPaBUIILHOTO
MHOTOTpaHHHKA;
IIpaBWJIbHAs pU3Ma U
IIpaBWIbHAs MUPAMMJIA;
IIPaBWIbHAs TPEYTOJIbHAS
NUPaMHJIA U IPABUIIBHBIN
TeTpa’ap; Kyo

https://www.yaklass.ru/p/geometria#program-
10-klass

50

IIpencrasnenue o
MPaBWIbHBIX
MHOTOTpaHHUKAaX:

https://www.yaklass.ru/p/geometria#program-
10-klass
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OKTadAp, A0ACKa’Ap U
HKOCasJIp.

51

CummeTpus B
IIPOCTPAHCTBE:!
CUMMETpUs
OTHOCHUTEJIBHO TOYKH,
IIPSIMOM, TUIOCKOCTH.
DeMEHTbl CHMMETPHH B
nupamuiax,
napajenenunesax,
IPaBUJIbHBIX
MHOI'OI'paHHHKaX

https://www.yaklass.ru/p/geometria#program-
10-klass

52

Brruncienue 3ieMeHTOB
MHOTOT'PaHHHUKOB: pEOpa,
JAuaroHaliv, yribl

https://www.yaklass.ru/p/geometria#program-
10-klass

53

[Tnomans 60k0BOI
MIOBEPXHOCTH U IIOJHOU
MIOBEPXHOCTH NPSAMOK
IIPU3MBI, TUIOLIA/b
OCHOBaHUH, TEOpEMA O
OOKOBOI OBEPXHOCTH
IIPSAMOM IPU3MBI

https://www.yaklass.ru/p/geometriattprogram-
10-klass

54

ITmomans OOKOBOM
MTOBEPXHOCTH U
MOBEPXHOCTHU
MPAaBUIILHON MUPaMUJIBI,
TeopeMa O TUTOIAIN
OOKOBOI TOBEPXHOCTH
YCEYEHHOW MUPAMUIBI

https://www.yaklass.ru/p/geometria#program-
10-klass
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KonTponbnas pabota no

https://www.yaklass.ru/p/geometriaftprogram-

55
teme "MHororpaHHUKH" 10-klass
. https://www.yaklass.ru/p/geometriattprogram-
56 TTousitre 00 00BEME
10-klass
. https://www.yaklass.ru/p/geometriaftprogram-
57 O0BEM nUpaMu bl
10-klass
. https://www.yaklass.ru/p/geometriat#tprogram-
58 O06BEM mupaMuabt
10-klass
. https://www.yaklass.ru/p/geometriat#tprogram-
59 O06BEM mupaMuabl
10-klass
N https://www.yaklass.ru/p/geometriaftprogram-
60 O0BEM UpaMuIbI
10-klass
. https://www.yaklass.ru/p/geometriattprogram-
61 O0BEM pu3MBI
10-klass
. https://www.yaklass.ru/p/geometriaftprogram-
62 O06BEM mpu3MbI
10-klass
. https://www.yaklass.ru/p/geometriaftprogram-
63 O06BEM mpu3MBbI
10-klass
KonTponbhas pabota no .
" R https://www.yaklass.ru/p/geometria#program-
64 TeMme "OOBEMBI
Y 10-klass
MHOFOFpaHHI/IKOB
[ToBTopenue, 0600IICHNE
65 CUCTEMAaTH3aUs 3HAHUU. https://www.yaklass.ru/p/geometriattprogram-
ITocTtpoeHnue ceuennii B 10-klass
MHOFOFpaHHI/IKe
[ToBTOpenue, 0600IICHNE
66 cucTeMaTu3alus 3HaHUM. https://www.yaklass.ru/p/geometria#program-

Brruucnenne
paCCTOSIHUM: MEXTY

10-klass
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JIBYMs TOYKaMH, OT
TOYKH J0 NPSIMOH, OT
TOYKH J0 IIJIOCKOCTH,
MEXIY
CKPELIMBAOIIMMUCS
IPSIMBIMU

67

Hrtorosast KOHTpoOJIbHASA
pabora

https://www.yaklass.ru/p/geometria#program-
10-klass

68

[ToBTOpEeHME, 0000IIEHNE
CHUCTEMATH3AIMs 3HAHUM.
Beruuciienue yrios:
MEXTY
CKPEIIUBAOIIUMUCS
MPSIMBIMU, MEKITY
IIPSIMOM U INIOCKOCTBIO,
JBYTPaHHBIX YTIIOB,
YTIIOB MEXKIY
IJIOCKOCTSIMU

https://www.yaklass.ru/p/geometriattprogram-
10-klass

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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11 KIIACC

KoanyecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3ydyeHusi | o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Cdepa u map: neHTp,
1 panuyc, TnaMerp; 1 https://www.yaklass.ru/p/geometria#program-
IJIOIIAAb IOBEPXHOCTH 11-klass
chepnl
Bzaumuoe
pacrionoxxenue chepsl u )
https://www.yaklass.ru/p/geometria#program-
2 IJIOCKOCTH; KacaTelbHas 1
11-klass
IJIOCKOCTH K cdepe;
wiomaib chepsl
N300paxkenue chepsl, )
P Gep https://www.yaklass.ru/p/geometria#program-
3 apa Ha MI0CKOCTH. 1
11-klass
Ceuenus mapa
Hunuaapuaeckas
IMOBEPXHOCTbD,
oOpa3yrormiue .
4 HIOHIECKO 1 https://www.yaklass.ru/p/geometria#program-
H AP 11-klass
MOBEPXHOCTH, OCh
LWJIMHIPUYECKON
MOBEPXHOCTHU
Hunuuap: ocHOBaHUS U
0OOKOBast MOBEPXHOCTb, )
5 06DA3VIOLIAs 1 OCL: 1 https://www.yaklass.ru/p/geometria#program-
pasyiom 7 11-klass
UIoIaabs OOKOBOU U
MOJTHOM OBEPXHOCTHU
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N3o0pakenune
HUWJIMHAPA HA
mockocTy. Pazséprka
uunuHApa. CeueHus
UUTUHAPA (TIOCKOCTBIO,
napasuieIbHON WUIn
MEPIeHIUKYISIPHON OCH
AJTUHIPA)

https://www.yaklass.ru/p/geometria#program-
11-klass

Konnueckas
MTOBEPXHOCTb,
oOpa3yromiue
KOHMYECKOM
MOBEPXHOCTHU, OCh U
BEpUIMHA KOHUYECKON
MMOBEPXHOCTHU

https://www.yaklass.ru/p/geometria#tprogram-
11-klass

Konyc: ocHoBaHue n
BEpIIIMHA, 00pa3yromias
¥ OCh; TUIOIIA/Tb
OOKOBOM U MOJTHOM
[MOBEPXHOCTU

https://www.yaklass.ru/p/geometria#program-
11-klass

Y ceu€HHBIN KOHYC:
00pa3yroIire U BICOTA;
OCHOBaHMA U OOKOBas
MOBEPXHOCTh

https://www.yaklass.ru/p/geometria#program-
11-klass

10

N306paxeHne KoHyca
Ha IJIOCKOCTH.
Pa3BépTrka koHyca.
Ceuenus koHyca
(TUTOCKOCTHIO,

https://www.yaklass.ru/p/geometria#program-
11-klass
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napasieIbHON
OCHOBAHHUIO, U
IJIOCKOCTBIO,
MPOXOIAILIEH Yepes
BEpILUHY)

KomOunanus e

https://www.yaklass.ru/p/geometria#program-

11
BpatlieHus 1 11-klass
MHOTOTPaHHUKOB
MHOrorpaHHuK,
ONMCAHHBIN OKOJIO
12 cdepsr; chepa, https://www.yaklass.ru/p/geometria#program-
BIIMCaHHAs B 11-klass
MHOI'OI'paHHUK WJIA B
TEJI0 BpalleHUs
[Tonsitue 06 00BEME. .
. https://www.yaklass.ru/p/geometria#program-
13 OCHOBHBIE CBOMCTBA
. 11-klass
00BEMOB TEN
14 O0béM MIHHIIpA, https://www.yaklass.ru/p/geometria#program-
KOHYyca 11-Kklass
15 O0béM mmIapa 1 TIomaIh https://www.yaklass.ru/p/geometria#program-
cepsl 11-klass
ITogo6OHbIe TeNA B
MIPOCTPAHCTBE.
CooTHo1IEHNS MEX )
16 o https://www.yaklass.ru/p/geometria#program-
fIoTHAIAMA . 11-Kklass
MOBEPXHOCTEH,
00BbEMaMH 1TOJOOHBIX
TeN
17 KonTtponsHas pabora no https://www.yaklass.ru/p/geometria#program-
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TemaMm "Tena
BpaieHus" u "O0beMbl

TCII

11-klass

BGKTOp Ha IIJIOCKOCTHU U

https://www.yaklass.ru/p/geometriafprogram-

18
B IIPOCTPAHCTBE 11-klass
19 CrnosxeHue 1 BbIYUTaHHUE https://www.yaklass.ru/p/geometria#program-
BEKTOPOB 11-klass
20 YMHOKEHUE BEKTOpA Ha https://www.yaklass.ru/p/geometria#program-
YUCIIO 11-klass
Paznoxenue Bexropa no
21 TpEM HEKOMILJIaHAPHBIM https://www.yaklass.ru/p/geometria#program-
BekTopam. [Ipasuiio 11-klass
napasulesenuIena
Pemienune 3amay,
29 CBSI3aHHBIX C https://www.yaklass.ru/p/geometria#program-
MPUMEHEHUEM IIPaBUII 11-Kklass
JIEHCTBHM C BEKTOpaMH
[IpssmoyronbHas
crucTemMa KOOpJAUHAT B
23 MPOCTPAHCTBE. https://www.yaklass.ru/p/geometria#program-
Koopaunatsl BekTopa. 11-Kklass
IIpocreiimme 3anauu B
KOOpAMHATAX
Yron Mexn _
Y https://www.yaklass.ru/p/geometria#program-
24 BekTopamu. CkayspHoe
11-klass
IIPOU3BEJCHUE BEKTOPOB
o5 Brprurcnenue yrios https://www.yaklass.ru/p/geometria#program-

MEXy MIPSIMBIMU U

11-klass
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IIJIOCKOCTAMU

26

Koopaunarho-
BEKTOPHBIN METOJ IIPU
peueHun
TFEOMETPUUYECKUX 3a4a4

https://www.yaklass.ru/p/geometriafprogram-
11-klass

27

KonTtponbsHas padora o
teme "BekTopsl u
KOOPJIMHATEHI B
npocTtpaHcTBe"

https://www.yaklass.ru/p/geometria#program-
11-klass

28

IToBTOpEHME,
00001eHNe 1
cUCTEeMaTH3aIus
3HaHuil. OCHOBHBIE
burypsl, GpaxTsl,
TEOpEMBI Kypca
TUTAHUMETPHH

https://www.yaklass.ru/p/geometria#program-
11-klass

29

IToBTOpEHNME,
00o0011IeHE U
CUCTEMAaTH3aLHs
3HaHUU. OCHOBHbIE
burypsl, GpaxTsi,
TEOpEMBI Kypca
TUTAHUMETPHUH

https://www.yaklass.ru/p/geometria#program-
11-klass

30

IToBTOpEHME,
00001IeHHE U
CUCTCMaTHu3aIusa
3HaHWUH. 3aga4u
MJIAHUMETPUU U METOIbI
UX pelIeHus

https://www.yaklass.ru/p/geometria#program-
11-klass
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31

[ToBTOpEHME,
00001IeHNE U
CHCTEMAaTHU3allH
3HAHUH. 3aga9n
TUTAHUMETPUH U METOIBI
WX peIICHUS

https://www.yaklass.ru/p/geometria#program-
11-klass

32

IToBTOpEHME,
00001eHNE 1
cHUCTEeMaTH3aIus
3HaHuil. OCHOBHBIE
burypsl, GpaxTsl,
TEOpEMBI Kypca
CTEpPEOMETPUU

https://www.yaklass.ru/p/geometria#program-
11-klass

33

Hrtorosast KOHTpOJIbHASA
pabota

https://www.yaklass.ru/p/geometria#program-
11-klass

34

IToBTOpEHME,
00o0011IeHE U
crUcTeMaTU3alUsl 3HAHUI

https://www.yaklass.ru/p/geometria#program-
11-klass

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34
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YUYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* Maremaruka: anredpa 1 Hayajla MaTEMaTUYECKOI0 aHaJIn3a, TeOMETPHSL.
['eometpus, 10-11 knaccewl/ Atanacsa JI.C., Byty3os B.®., Kagomues C.b. u

npyrue, AkimonepHoe obmectBo «M3narenscTBo «IIpocBeiienne»

METOAUYECKHUE MATEPHUAJIbBI J1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/, https://www.yaklass.ru/p/geometria
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