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INOACHUTEJIbBHASA 3AIINCKA

Pabouast mporpamma ydeOHoro kypca «l'eomerpusi» 06a30BOTO YpOBHS st
oOyuarormuxest 10 —11 kmaccoB paspaborana Ha ocHoBe DenepaibHOTO
rocyapCTBEHHOT0 00pa30BaTENbHOTO CTaHIapTa CPEeHEro 0011ero 00pa3oBaHusl, C
y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAaHUM, TPEABIBIAEMbBIX K MATEMATUUECKOMY
o0pa30BaHUIO, U TPAAMIINN POCCUHCKOTO 00pa3oBaHMs. Peammsarius mporpamMmsl
oOecrieynBaeT OBJIAJICHUE KIIOUEBBIMU KOMIETEHIIUSIMU, COCTABIIIONIMMHU OCHOBY
JUISL  CaMOpPa3BUTHUS W HENPEPBIBHOTO  00pa3oBaHUs,  IEJIOCTHOCTH
OOIIEKYIbTYPHOTO, JIMYHOCTHOTO ¢ TO3HABAaTEIBHOTO PAa3BUTHUSI JIMYHOCTH
oOydJarommxcs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca T€OMETPUHM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OOYCIIOBJIEHA MPAKTHUYECKOW 3HAYUMOCTBIO METANpPEIMETHBIX M
MPEAMETHBIX PE3YJIbTATOB OOYYEHHS T€OMETPUM B HAMPABICHUM JUYHOCTHOTO
pa3BuTHs oOydarommxcs, (HopMUpOBaHUS (PYHKIIMOHAIBHOW MaTEeMaTUYeCKON
I'PaMOTHOCTH, U3YUCHUS NPYTUX YUCOHBIX TUCIUTIINH. Pa3BuTre y oOydaronmxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH U TMPOUCXOKICHUH T€OMETPUYECKUX
aOCTpaKIuii, COOTHOIICHUH PEAThbHOTO W HJCATBHOTO, XapaKTepe OTPaKCHHUSI
MAaTEMAaTUYECKON HAYKOM SIBJICHUH U MPOLIECCOB PEATTBHOIO MUPA, MECTE T€OMETPUU
B CHCTEME HayK U POJIM MAaTEMaTUYECKOTO MOJCIIUPOBAHUS B HAYYHOM IMO3HAHUH U
B ITPaKTHUKE CTIOCOOCTBYET (DOPMUPOBAHHIO HAYYHOTO MUPOBO33PEHUS yUAITUXCS, &
TaK)K€ Ka4yeCTB MBIIUICHHs, HEOOXOIMMBIX I aJanTallid B COBPEMEHHOM
o01iecTBe.

['eomerpust sBISIETCS OJHUM W3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETO
obmiero o00pa3oBaHUs, TaKk KaKk O00ECIeYMBAaET BO3MOXHOCTh H3yYeHHUS Kak
JVCIUTUTMH €CTeCTBEHHO-HAYYHOUW HANPABJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MbIIUIEHHE, (POPMUPYEMOE MPU H3YYEHHH OOYYAIOIIMMUCS
MOHSATUWHBIX OCHOB F€OMETPUU U ITOCTPOCHUU LETIOYKH JIOTUYECKUX YTBEPKICHUM
B XOJI€ PCILICHHUS T€OMETPUYECKUX 3a]ay, YMEHUE BBIJBUIaTb WU OIPOBEPraTh
TUIIOTE3Bl  HEMOCPEACTBEHHO  HCHOJIB3YKOTCA ~ NPU  pEIIeHHH  3a/aad
€CTECTBEHHOHAYYHOTO IIUKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHue opueHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIACTAX AEATENbHOCTH 4desoBeka. OpueHTalMsl 4YeOBEKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COLUaibHOro ObITHs, ¢dopMma
OTPaKEHUSI OKPYXAIOLIEr0 MHpa, YCIOBHE YCIEIIHOIO MO3HaHWS M aKTHUBHOTO
npeoOpazoBanusi  AeicTBuTenbHOCTH.  OmepupoBaHHe  MPOCTPAHCTBEHHBIMU



oOpa3zamu 00beIMHAET pa3Hble BUIbI YU€OHON U TPYIOBOM N€ATEIbHOCTH, SIBIISIETCA
OTHUM "3 TPO(PECCHOHATFHO BaXXHBIX KAdeCTB, MOITOMY aKTyaJbHA 3ajada
dbopMmupoBaHUS Yy  OOYYalONMMXCS  MPOCTPAHCTBEHHOTO  MBINIUICHHS  Kak
Pa3HOBUJIHOCTH OOpa3HOrO0 MBIIUICHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU EATEIIBHOCTH 10 MHOTUM HAPABJICHUSM.

[lens ocBoeHusi mporpamMmbl ydeOHOro Kypca «l'eomerpusi» Ha 0a30BOM
ypoBHe oOyueHUs: — o0meoOpa3oBaTenbHOe W OOIIEKYJIbTYpHOE DPAa3BUTHE
oOyuJaroluxcs yepe3 ooecrneueHue BO3MOKHOCTH MTPHOOPETEHUS M UCTIOIb30BaAHHMS
CHCTEMaTHYECKUX F€OMETPUYECKUX 3HAHUM U IeHCTBHIA, CrieIIM(PUIHBIX T€OMETPHUH,
BO3MOXXHOCTH YCTICIIHOTO MPOJOJDKEHUSI 00pa30BaHUA MO CHEIUAIBHOCTSIM, HE
CBSI3aHHBIM C MIPUKJIaIHBIM UCIIOJIb30BAHUEM T'€OMETPUH.

[Iporpamma mo reoMmeTpun Ha 0a30BOM YypOBHE IIpelHA3HAYEHA IS
OoOy4Jaronmxcsi CpeHeN MIKOJIbl, HE UCTIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHEHHM
Ha YpOBHE OCHOBHOro 001Iero oOpazoBaHus. Takum oOpa3om, oOydaronuecs Ha
0a30BOM YpPOBHE JIOJDKHBI OCBOUTH OOIIME MAaTEMAaTHYECKUE YMEHUS, CBI3aHHBIE CO
cnenuUKol TeOMETPUN U HEOOXOAUMBIC NJIS KU3HU B COBPEMECHHOM OOIIIECCTRBE.
Kpome 3Toro, oHu UMEIOT BO3MOKHOCTh U3YUUTh T€OMETPHIO OoJiee TIIyO0KO, eCiu
B JlaJbHEUIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUYECKUX 3HAHUAX B
npoecCUOHaNBbHOM eI TEIbHOCTH.

JlocTikeHue 1ed  OCBOEHHUSI MPOTpaMMbl  O00ECIIEYMBACTCA PEUICHUEM
COOTBETCTBYIOIIMX  3aj1ay. [lpuopuTeTHBIMU 3agayaMu  OCBOEHHS  Kypca
«I"eomeTpun» Ha 6a30B0OM ypoBHE B 10—11 kaccax SBISIFOTCS:

« (¢opMupoBaHUE TMPEJCTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM
KYJIbTYPBI U OCO3HAHHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

« (opMHpOBaHHE MPEICTABICHUS O MHOTOTPAaHHUKAX U TeJlaX BpallleHUsl KaKk
O BaXHEHIIMX MATEMATHUYECKUX MOJENSX, MO3BOJISIIOIINX OMMUCHIBATH U
M3Yy4aTh Pa3HbIC SIBJICHUS OKPYXKAOIIETO MUPA;

i (bOpMI/IpOBaHI/Ie YMCHHUA pPACIIO3HABATHL Ha YCPTCIKAX, MOACIIX U B
pC€aJibHOM MHUPEC MHOI'OI'PAaHHHUKHU U TCJIa BPAIICHUA,

 OBJIaJICHUE METOJIaMHU pELICHU 33Jad Ha MOCTPOEHUS Ha U300paKEHUAX
POCTPAHCTBEHHBIX (PUTYD;

i (bOpMI/IpOBaHI/Ie YMCHHUA  OIICPHUPOBATH OCHOBHBIMU  IIOHATUSAMH O
MHOI'OI'paHHHUKax U TCJlaX BpalllCHUA 1 UX OCHOBHBIMU CBOﬁCTBaMH;

¢ OBJAJCHHE  AJITOPUTMAMHM  PEIICHUS  OCHOBHBIX THUIOB  3a/ady;
dbopMHupoBaHUEe yMEHHUS TPOBOJUTH  HECIOXKHBIE JOKa3aTeIbHBIC
pacCyXJIeHus B XOJ€ pELICHUs CTEPEOMETPUUYECKHUX 3aJay M 3a1ad C
MMPAKTUYECKUM COJICPKAHUEM;



* PAa3BUTHC UHTCIUICKTYAJIbHbIX U TBOPYCCKUX crocoOHocCTeM 06yqa}01111/1xc;l,
MO3HABATEILHOU AKTUBHOCTH, UCCJICAO0BATCIbCKHUX YMCHHﬁ, KPUTUYIHOCTHU
MBIITJICHU A,

« (opmupoBanue PyHKIIMOHAIBHONU I'PaMOTHOCTH, PEJIEBAHTHONU T€OMETPHUU:
YMEHUE PACMO3HABATH MPOSBICHHS T€OMETPUUECKUX MMOHATHUNA, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAJbHBIX JKU3HECHHBIX CUTyalUsAX U IPU U3YYCHUU
IpYruX  y4eOHbIX  MPEIMETOB, TNPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIUPOBATh WX Ha S3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKUE MOJEIH, IPUMEHITh OCBOCHHBIM T'€OMETPUYECKHI
anmapar i1 peuleHus MIPAKTUKO-OPUEHTUPOBAHHBIX 3aj1ad,
UHTEPIIPETUPOBATh U OLIEHUBATH ITOJIYYECHHBIE PE3YJIbTATHI.

OTIUYUTENBHON OCOOEHHOCTBIO MPOrPaMMBbI SIBIISIETCS BKJIIOUEHUE B KypC
CTEPEOMETPHUH B HAYAJIE €T0 U3YUYCHUS 3a/]1a4, PEIIAEMBbIX HA YPOBHE HHTYUTHBHOIO
MO3HAHUS, U OMNpPEACIEHHBIM 00pa30M OpraHMW30BaHHAs padOTa HaJ HUMH, UTO
CHOCOOCTBYIOT Ppa3BUTHIO JIOTHYECKOIO M IPOCTPAHCTBEHHOTO  MBIIIJICHUS,
CTUMYJIMPYET NPOTEKaHNE HHTYUTUBHBIX MPOLECCOB, MOTUBUPYET K NAIBHEUIIIEMY
U3Y4YCHUIO IIPEIMETA.

[Ipeanourenue oTAAETCS HATJIAIHO-KOHCTPYKTUBHOMY METOAY OOy4eHHs, TO
€CTh TEOPETHYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh
MPEAMETHONIPAKTUYECKON JEATEIIbHOCTH. PazButne MPOCTPAHCTBEHHBIX
MPEACTABICHUN y y4YallluXcsa B Kypce CTEPEOMETPUU MPOBOAUTCS 32 CUET PEIICHHUS
3aJlay Ha CO3[aHUE€ MPOCTPAHCTBEHHBIX OOpa30B M 3aJady Ha OINEPUPOBAHHE
MIPOCTPAaHCTBEHHBIMU oOOpazamu. Co3nanue oOpa3a MPOBOAUTCS C OMOPOM Ha
HarJISAHOCTh, a OTIEPUPOBAHUE 0OPa30M — B YCJIOBUSIX OTBJICUCHUS OT HATJISTHOCTH,
MBICJICHHOTO U3MEHEHHUS €0 UCXOHOTO COJECPIKAHMUS.

OcHoBHbIE copepkaTenbHble JTUHUM Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukny, «IIpsiMble U TIIOCKOCTH B IPOCTPaHCTBE», «Tena BpamieHus»,
«BeKTOpbI U KOOpAUHATHI B POCTpaHCTBEY». DOpMUPOBAHUE JIOTUYECKUX YMEHUM
pacnpeziensaeTcss He TOJIBKO 10 COAepkKaTebHBIM JUHHUIM, HO U 110 ToJ1aM 00y4YeHUs
Ha YPOBHE CPEIHETO O0IIeTro 00pa30BaHus.

Copepxanue 00pa3oBaHUsl, COOTBETCTBYIOIIEE NPEIMETHBIM pE3yJbTaTam
OCBOCHMsI pabouell TpOrpaMMbl, paclpeAc€éHHbIM 10 TojaM OOyd4eHwUS,
CTPYKTYPUPOBAHO TakKUM 0O0pa3oM, UTOObI OBJAJEHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HaBbIKAMH OCYILIECTBIISIIOCH MOCIEA0OBATEIBHO U MOCTYNATEIbHO, C
COOJIIOJICHUEM IPUHIIMIA PEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMS BKJIIOYAIKCH B
OOLIyI0 CUCTEMY T'€OMETPUYECKHX MPEACTaBICHU 00y4aroluxcs, pacuiupss u
yrayOnsis e€, o0pasyst MpOYHble MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



Ha u3ydenue reomeTpuu oTBOAUTCS 2 yaca B Heaento B 10 kitacce u 1 yac B
Heneno B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COJEPXAHUE YYEBHOTI'O KYPCA

10 KITACC

IIpsiMmble M IJIOCKOCTH B MMPOCTPAHCTBE

OcCHOBHBIE  TIOHATUS  cTepeoMeTpuu. Touka, TpsiMas, IUIOCKOCTb,
npocTtpaHcTBO. [loHATHE 00 aKCMOMAaTHYECKOM ITOCTPOEHUU CTEPEOMETPHH:
aKCUOMBI CTEPEOMETPHUU U CIEJCTBUS U3 HUX.

B3anMmHOe pacnoyioxkeHHe NpsIMBIX B TPOCTPAHCTBE: IEpPECEKaroIIHecs,
napajuielibHble M CKpelluBaromuecss mpsMbie. [lapaninenbHOCTh TPSMBIX U
IJIOCKOCTE B NPOCTPAHCTBE: MapalielibHbIE TMPSIMBIE B  IMPOCTPAHCTBE;
MapajuieNIbHOCTh TPEX MPSIMBIX; HNapPALIEIbHOCTh MPSIMOM M IJIOCKOCTU. YTJbI C
COHAIPaBJICHHBIMU CTOPOHAMH; VYTOJ MEXKIYy TMPSAMBIMU B THPOCTPAHCTRBE.
[TapannenbHOCTh IIIOCKOCTEM: MapaJlIEIbHbIE INIOCKOCTH; CBOMCTBA MapaslIeIbHBIX
miockocte. [Ipocreitme npocTpaHCcTBEHHBIE (DUTYPHI HA TJIOCKOCTH: TETPAdIpP,
KyO, MmapasuiesienuIe]; HOCTPOEHUE CEUCHH.

[lepneHAUKYISAPHOCTD NPSAMOU U IIOCKOCTH: MEPIEHIUKYIISIPHBIE MPSIMbIE B
MPOCTPAHCTBE, MpPAMBIE TNaApPAIICIbHBIE W MEPHEHIUKYISPHBIE K IUIOCKOCTH,
MPU3HAK MEPHNEHINKYISIPHOCTH MPSAMOM M IUIOCKOCTH, TEOpeEMa O MNpsIMOU
MEPIIEHAUKYJIIPHON IUIOCKOCTU. YTJIBI B NPOCTPAHCTBE: YroJ MEXKAY HPSAMOU U
IJIOCKOCTBIO;  JIBYTPAHHBIM  yTOJl, JIMHEHMHBIA yroJ JBYIPAHHOIO  yria.
[lepieHAUKYIISIP U HAKIIOHHBIE: PACCTOSHUE OT TOYKH 110 INIOCKOCTH, PACCTOSHUE OT
npsIMOM JI0 TIOCKOCTU, TPOEKIUsI PUTYPBI Ha IUIOCKOCTh. [leprneHauKyIsipHOCTh
IJIOCKOCTEN: MPU3HAK MEPIEHIUKYISPHOCTH ABYX IUIOCKOCTEH. Teopema O Tpéx
MEPIICHANKYJISIpax.

MHororpaHHuKH

[IoHATHE MHOTOTPAHHHMKA, OCHOBHBIE JJIEMEHTBI MHOTOI'PAHHUKA, BBIITYKJIBIE U
HEBBIITYKJIBIE MHOTOTPaHHUKH; pa3BEPTKa MHOrorpaHHuka. Ilpusma: Nn-yronbHas
npu3Ma; TPaHU U OCHOBAHHUS NMPU3MBI; MpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBas U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIbHBIN
napajuleJienune]; ¥ ero cBoWcrtBa. Ilmpammpma: N-yrosibHas NnupaMuaa, TpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBas U MOJIHAsI TOBEPXHOCTh MUPAMUbL; IPaBUIIbHAS U
yced€HHass nupamMuia. OJEMEHTbl TpU3Mbl W nupamunbl. lIpaBuiibHBIE
MHOTI'OTPAHHMKU: TOHATHE NPABUJIBHOIO MHOTOIPaHHMKA; IIPaBUJIbHAS IPU3Ma U
IIpaBUJIbHAs MHUpPaMHUA; [PaBUIIbHAs TPEYrojibHasg NHUPaMUAA U IPaBWIbHBIN
TteTpadap; kyO. IlpenctaBieHue o0 NpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
nonekasap u ukocasap. CeueHus NpU3Mbl U TUPAMUBI.



CuMMeTpHst B IIPOCTPAHCTBE: CUMMETPHUSl OTHOCUTEIBHO TOYKH, IPSAMOM,
IJIOCKOCTH. DJEMEHTHI CAMMETPHUH B TUPAMUAAX, ITApaJUIeIenuIeaax, IPaBUIbHBIX
MHOTOIPaHHHKAX.

Bbruncnenne 31€MEHTOB MHOTIOIPAaHHUKOB: pEOpa, JuaroHalv, YIJIbL.
[Inomanes OOKOBOW IMOBEPXHOCTH M TIOJTHOW MOBEPXHOCTH MPAMOW IPHU3MBI,
IUIONIA/Ib OCHOBaHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NPsAMOil ipu3Msl. [1nomans
OOKOBOW MOBEPXHOCTH M MOBEPXHOCTH MPABUJIBHON NUpaMUAbl, TEOpeMa o
wioniaau yceu€Hnoi nupamubl. [lonarue 06 06béMe. O0bEM TUPAMUIBI, TPU3MBI.

[logoGueie Tena B mnpoctpaHcTBE. COOTHOIIEHUS MEXAYy IUIOMIAASIMU
MOBEPXHOCTEH, 00BEMaMU TT0I00HBIX TEJI.

11 KVIACC

Tena Bpamenust

HummHapuyeckas TIOBEPXHOCTB, oOpazyronue HIAHAPUYECKOU
MOBEPXHOCTH, OCh IIWIMHJAPUYECKON mMOBepxXxHOCTU. [luiauHAp: OCHOBaHUS W
OOKOBasi TMOBEPXHOCTb, O0Opa3ylollas MW OCb, IUIONAAb OOKOBOM U TOJHOU
MTOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yrolIre KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON moBepxHocTu. KoHyC: OCHOBaHME U BepIInHa, 00pa3yroIasi
1 OCb; TIJIOIIA/Ib OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroline
Y BBICOTA; OCHOBAaHMS U OOKOBas MOBEPXHOCTb.

Chepa u map: meHrp, paamyc, TUaMeTp; IUIOMAL MOBEPXHOCTU CQephl.
B3auMHoe pacnosnoxeHue chepbl U MIOCKOCTH; KacaTelabHas IIOCKOCTh K cepe;
10111 Chephl.

N3o0pakeHue Tel BpallleHus Ha TJI0OCKOCTH. Pa3BépTka MUIMHAPA U KOHYCA.

KomMOuHariuu Ten BpaleHuss 1 MHOTOTPaHHUKOB. MHOTOTPaHHUK, OTTMCAHHBIN
okoJio cdepsr; chepa, BlMcaHHAs] B MHOTOTPAHHUK, UITH TEJIO BPAIICHHUS.

[Tonsarue 06 o0béMe. OcHOBHBIE CBOICTBA 00BEMOB Te. Teopema 06 00bEME
MPSIMOYTOJILHOTO MapajuieNienumena u cneAcTBus u3 He€. O0bEM UIMHAPA, KOHYyCA.
OO0bEM mapa u wiomanb cepsl.

[TonoOuble Tenma B mpoctpaHcTBe. COOTHOMICHUS MEXKIY IUIOMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus unHApa (MapauviesibHO U NEPIEHIUKYIISIPHO OCH), CEYEHHUS KOHYCa
(mapasniesbHOE OCHOBAHUIO U MPOXOJIAIIEE YePE3 BEPILNHY ), CEUYEHUS Iapa.

BeKkTOpbl M KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha muiockocTu U B mpocTpaHcTBe. ClI0KEHUE U BBIYMTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha yucio. Pa3noxeHue BekTopa no TpéM HEKOMIUIAHAPHBIM



BekTopaMm. [IpaBwio mnapamnenenunena. Pemenue 3amad, CBS3aHHBIX C
IIPUMEHEHUEM IIPaBWJI JEUCTBUM C BeKkTopamu. [IpsimoyronsHas cucrema
KoopauHaT B mnpoctpaHcTBe. KoopauHatel Bektopa. llpocreimme 3amaun B
KOOpJMHATax. YTOJI MeXAy BeKTopamu. CKalsIpHOE NPOU3BEIACHUE BEKTOPOB.
Brruncnenne yrioB MexXAy NPSIMBIMU U TUIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



IINTAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJAbTaThl OCBOEHHUS MPOTPAaMMbI y4eOHOTO TIpeaMeTa
«MaremaTnka» XapakTepU3yrTCs:

Fpamaﬂcxoe BOCIIMTaAHHUE:

c(OPMUPOBAHHOCTHIO TPAKAAHCKON MO3UIIUUA 00YUAIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOIO 4Ji€eHAa POCCHICKOro o0O0IlecTBa, NpPEICTaBICHUEM O
MaTE€MaTUYECKUX OCHOBAaX ()YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TpaxIaHCKOro oOmiecTBa (BBIOOpPBI, ONPOCHI U Ip.), YMEHHEM
B3aMMOJIEUCTBOBATh C COIMAJIbHBIMA HWHCTUTYTAMHU B COOTBETCTBHH C UX
GyHKUMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKOM TPaXKTaHCKOW UIAECHTUYHOCTH, YBAXKECHUS K
MPOLJIOMY Y HACTOAIIEMY POCCUMCKON MaTeMAaTUKHU, IEHHOCTHBIM OTHOIIICHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMAaTUKOB M POCCHUMCKON MaTEMATUYECKOM IIKOJIBI,
K MCIIOJIb30BAaHHMIO ATHUX JOCTH)KEHHHW B JPYTHMX HayKax, TEXHOJOTHAX, chepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEHN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, JATHUYECKOTO  IOBEJICHMUS,
CBSI3aHHOI'O C MPAKTUYECKUM PUMEHEHUEM JTOCTUKEHUN HAYKU U AEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO.

ICTETHYECKOE BOCIIUTAHME:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKJIKOYAsl 3CTETHUKY MATEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHUH, PaCCYKIECHUH; BOCIPUUMYHNBOCTHIO
K MaT€MaTUYE€CKUM aCIleKTaM pa3JIMuHbIX BUJOB UCKYCCTBA.

du3nyeckoe BOCIIUTAHUE:

chOPMHPOBAHHOCTHIO YMEHHS TMPUMEHSTh MAaTeMAaTHUYECKHe 3HAHHUS B
HMHTEpecax 3J0pOBOro U 0€30MacHOro 00pasza >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 370POBBIO (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHATHH H
OTIbIXa, peryJisspHas puznuecKass akTUBHOCTD); (PU3UUECKOTO COBEPIIICHCTBOBAHMS,
MIPY 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHLHON JIEATETLHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM LEHHOCTH TPYJOJIOOMS; UHTEPECOM K
paznuyabiM  chepam  MPOGECCHOHAITBHOW  JEATEIBHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBHIOOD



Oynymeid mnpodeccuu U pealu30BbIBaTh COOCTBEHHbBIE >KU3HEHHBIE IJIaHbI;
TOTOBHOCTBIO W  CIIOCOOHOCTHIO K MaTeMaTH4YeCKOMy O0Opa3oBaHUIO U
caMOOOpa30BaHUIO0 HA MPOTSHKCHUU BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUHU MTPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH.

IKOJOrHYEeCKOe BOCIUTAHHE:

c(OPMHUPOBAHHOCTHIO JKOJOTUYECKOM KYJNbTYphl, MOHUMAHUEM BIIMSHUS
COI[MATTLHO-?)KOHOMUYECKUX TMPOIIECCOB Ha COCTOSIHUE MPUPOJHOU U COLMAIBHOU
Cpellbl, OCO3HAaHHWEM TJIOOAJIBHOTO  XapakTepa SKOJOTUYECKUX MpoldIiem;
OpUEHTAaIlMEl Ha MPUMEHEHUE MAaTeMaTHYECKHX 3HAHUW JJIs pElIeHUs 3ajad B
00J1acTH OKPY>KaloIEel Cpeibl, IIIaHUPOBAHUSI TOCTYIKOB U OIIEHKH UX BO3MOKHBIX
MOCIICICTBUUN [T OKPY’KAIOIIEH CPEbI.

HCHHOCTI/I HAYYHOI'O IO3HaAHUSA:

Cc()OPMUPOBAHHOCTHI0 MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM M  OOIIECTBEHHOM MPAKTUKH, MOHUMAHHEM
MaTEeMaTUYECKOM HayKH Kak c@epbl YeJOBEUYECKOM JEesTENIbHOCTH, 3TaloB €€
pa3BUTHA M 3HAYMMOCTH JUISI DPAa3BUTUSA LMBWIW3ALUU; OBJIAJICHUEM S3BIKOM
MaTeMaTUKU W MaTEMAaTHYECKOM KyJIbTYpPOW KAaK CpPEICTBOM ITO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYIO MU HCCIIEIOBATENIBLCKYIO JESITEIbHOCTD
WHJVBUAYAJIBHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE Pe3yJbTaThl OCBOEHHUS MPOrpamMMbl Y4eOHOro MpeaMmera
«MaremaTtuka» XapaKTEepU3yTCs OBJIaJICHUEM YHUBEPCAIBHBIMU
NO3HAGAMENbHOIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuueepcanvuvie  nosnasamenvmuvle  Oeticméus, — 0OecneuuU8arOm
Gdopmuposanue 6a308bIX KOSHUMUBHLIX NPOYUECCO8 00YHarWuUxcs (0ceoeHue
Memoo08  NO3HAHUSL — OKpYJcarouleco  Mupa,  npumMeHeHue  J0SUYECKUX,
UCCIe008amMeNbCKUX ONepayuli, yMeHull pabomams ¢ ungopmayueti).

ba3oBble Jiornueckue aeicTBUA:

«  BBISBIAATh U XapaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKH MAaTEMATUYECKUX
OOBEKTOB, TMOHATHH, OTHOLIECHUH MEXIy MOHATHAMH; (OpPMYyIUPOBATH
ONpENENICHNs]  IMOHATUM; YCTAaHABJIMBAThb CYIIECTBEHHBIM  IIPU3HAK
KJaccu(ukanyy, OCHOBaHUS JUIsi OOOOUIEHUSI M CPABHEHHMS, KPUTEPUU
IIPOBOJAMMOI0 aHAJIN3A,



BOCIIPUHUMATh, (OPMYIUpOBaTh M  NPeoOpa3oBbIBATH  CYXKJICHHUS:
YTBEPIAUTEIbHBIC U OTPUIIATENIbHBIC, €IUHUYHBIC, YaCTHbIE W OOIIHUE;
YCIIOBHBIE;

BBIBIAITH ~ MATEMATHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTUBOpeurss B (akTax, AAaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX;
IpearaThb KPDUTEpUHM JUIsl  BBIABJICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

JienaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHUM, YMO3aKJIFOUECHHI 110 aHAJIOTUH;

IIPOBOJUTH CaMOCTOSITENIBHO ~ JOKAa3aTENbCTBA  MAaTEMaTUYECKHUX
YTBEPKJICHUN (TIPSMBbIE U OT MPOTHUBHOIO), BHICTPAUBATH apryMEHTAIUIO,
OPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKJICHUS U BBIBOJIBI;

BBIOMpATh Croco0 perieHus: yueOHOM 3ajmauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HaWbOOIee TMOAXOAANIMN ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

MCITOJIB30BaTh BONPOCHI KaK MCCIEI0BATEIbCKU MHCTPYMEHT ITO3HAHWS,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIKME MPOTUBOpEUUE, MpodiemMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (opMUpOBaTh  THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIMIO, MHEHHUE;

MPOBOJIUTH CaMOCTOSITEIILHO CIJTAaHUPOBAHHBIN 3KCIIEPUMEHT,
UCCIICIOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYE€CKOTO
00beKTa, SBJICHUSA, TMPOIECCa, BBISIBICHUIO 3aBHCUMOCTEH  MEXTY
00BbEKTaMH, SIBJICHUSMH, IPOIIECCAMMU;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH OOOOIICHUSI U BBIBOBI 110 pe3ysibTaTaM
MPOBEAEHHOTO0 HAOIOACHHUS, HMCCIICIOBAaHUS, OLICHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

IMPOTHO3UPOBATE BO3MOKHOC pPa3sBUTHUC IIPOLECCa, a TaKXKC BbIJIBUIATb
MMPCAIOJIOXKECHHNA O €T0 Pa3BUTHHU B HOBBIX YCIIOBUAX.

Pabora c nunopmanueii:

BBISBIIATH ASHUIIUTHI HHGOPMAIIUN, JaHHBIX, HCOOXOIUMBIX JIJIT OTBETA HA
BOMPOC U JUUTSI PEICHUS 33/1a4H;

BbIOMpaTh  MHGOpPMAIMI0O M3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpPHUPOBaTh UH(POPMALIKIO, MPEACTABIATh €€ B Pa3IMUHbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;



2)

OLICHUBATh HaJEKHOCTD uHdopmManuu o
CaMOCTOATENHHO CHOPMYITHUPOBAHHBIM KPUTEPUSIM.

Yuusepcanvuvie  Kommynukamuenvlie Oeilicmsus,  0becneyu8arom

C@OpMUpO@ClHHOCWlb COUYUAIbHbIX HABBLIKOB 06yqa}0u;uxc;1.

OO01menue:

BOCIPUHUMATh U (POPMYIHPOBATH CYK/IEHUSI B COOTBETCTBHUHU C YCIOBUSIMU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M IIMCBMEHHBIX TEKCTAX, [aBaTh MOSCHEHUS 10 XOAYy PEIICHUSA
3a/1a4l, KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTAaT;

B X0J1€ 00CY>KJIE€HUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CY AAEMOU TEMBI,
npo0JieMbl, perraeMon 3a/1a4uu, BbICKa3bIBaTh UJIEU, HALICJICHHbIE HA TIOUCK
pElIeHUs; CONOCTaBIIATH CBOHM CYXIECHHS C CYXACHUSAMHU JAPYTHX
YYaCTHHKOB JUanora, OOHapy>KMBaTh pa3iMuve U CXOJCTBO IMO3HIIHHA; B
KOPPEKTHOU PopMe (HhopMyaupoBaTh pa3HOTIacHs, CBOM BO3PAKEHHUS,;

IPEACTABIATh  PE3yJbTaThl  PEIICHHWs  3aJa4d,  OKCIIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOATEILHO BEIOMPATh (POPMAT BHICTYIUICHUS
C YYETOM 3aJa4 MPE3CHTALNH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHu4ecTBO:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAaHIHON U MHANBUYJIbHON
paboTHl TpU pelieHUH YYEOHBIX 3a/Jad; MPUHUMATh 11e7h COBMECTHOMU
NEATeTbHOCTH, IUIAHAPOBaTh  OpPTaHU3AIMIO COBMECTHOM  paboThI,
pacmpenenartb BUAbI padOT, JIOrOBApUBATHCS, OOCYXXIAaTh MPOIECC U
pe3ynbTaT paboThl; 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

y4acCTBOBATh B IPYIIOBKIX (popMax paboThl (00CYKIeHMS, OOMEH MHEHU,
«MO3TOBBIE TITYPMbD» W WHBIC); BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPAMHUPOBATH CBOM JCHCTBUS C IPYTHUMU YJ€HAMU KOMaH/Ibl; OIICHUBATh
KaueCcTBO CBOErO0 BKJIaJa B OOMMA TPOAYKT TIO KPUTEPHSM,
c(hOopMYyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOCHCTBHUSI.

3) YVuuesepcanvnoie pecynsamuenuie oeticmeusi, obecneuusarom Gopmuposanue
CMBICTIO8bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS8 IUUHOCTIU.

Camoopranusanus:

COCTaBIISITh TUIaH, AITOPUTM PEIIEHUS 3a]]a4i, BEIOMPATh CIIOCO0 peIIeHUs
C Yy4€TOM HMEIOIIUXCS pPEecypcoB W COOCTBEHHBIX BO3MOXXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C Y4ETOM HOBOU
uH(bOpMaLnu.

CaMOKOHTPOJIb:

BJI1aACTh HaBBIKAMH MO3HABATEILHOU pe(bHeKCI/II/I KaK OCO3HaHHA
COBCPIIACMBIX I[GI\/'ICTBI/II\/II N MBICJIIMTCIIBHBIX IMPOICCCOB, UX PC3YJIbTATOB,



BJIaJCTh crocobamu CaMOIIPOBEPKH, CAMOKOHTPOJIA ITpoLecca U pE3yjibTaTa
PCIICHUA MaTEeMaTHYE€CKOM 3aJa4u,

¢ TPEABHUAECTH TPYJIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPU PEIIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JTAHHBIX, HAUJEHHBIX OIMOOK, BBISBICHHBIX TPYAHOCTE;

* OLEHUBATh COOTBETCTBUE PE3yJNbTaTa LEIM U YCIOBHUSAM, OOBICHATH
MPUYUHBI TOCTHKEHHSI WIM HENOCTHXKEHUS PE3YJIbTAaTOB JEATEIIBHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

OnepupoBaTh MOHATUAMU: TOUYKA, PAMas, IIIIOCKOCTb.

[IpyMEHATP aKCHOMBI CTEPEOMETPUM W CIEACTBUS W3 HUX IIPU PELICHHUH
r€OMETPUYECKUX 3a/1a4.

OnepupoBaTh MOHITUAMU: NAPATJIEIBHOCTh U NMEPHEHIUKYISIPHOCTD MPSAMBIX
U TUTOCKOCTEM.

KnaccugunmpoBats B3aMMHOE pPAaCHOJIOKEHUE TMPSIMBIX W TIJIOCKOCTEH B
MIPOCTPAHCTBE.

OmneprpoBaTh MOHATUSAMU: JBYTPAHHBIN YToJl, TPaHu JBYTPaHHOI'O yTia, pedpo
JBYIPAaHHOTO yTIJIa; JIMHEMHBIM Yroia JABYTPAHHOIO YIJla; TIpaayCcHas Mepa
JIBYI'PaHHOTO yIJIA.

OnepupoBaTh MNOHSATUSIMH: MHOTOTPAHHUK, BBIMYKIbIA W  HEBBIMYKIIBIMA
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, MPABUIIbHBIN MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHbIE BHJIbI MHOTOTPAHHUKOB (NHMpamMuia; mpu3Ma,
IPSIMOYTOJIBHBIN Mapauienenumnen, Ky0).

Knaccudummposatsb MHOTOIPaHHUKH, BEIOHMpAs OCHOBAaHUA  JJIsd
Kkiaccuukanuy  (BBITYKIbIE W HEBBITYKJIbIE MHOTOTPAHHUKH; TPABUIIBHBIC
MHOTOTPaHHUKU; MPSAMbIE U HAKJIOHHBIE MPU3MBbI, TapaJLICTICIUIIEIbI).

OnepupoBaTh NOHATUSIMU: CEKYILAS TIIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.
OOBSICHATH TPUHIIUIIBI TIOCTPOSHUS CEUEHUH, UCTIONB3YS METO/ CIICIOB.

CTpouTh ceYeHH MHOTOTPAHHUKOB METOJIOM CJIE/IOB, BHIIIOJIHATH (BHIHOCHBIE)
IUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUI CBEpXY, COOKY,
CHHM3Y.

Pematsp 3ala4i Ha HaXOXKIACHHUEC N'COMCTPUIYCCKHUX BCIWMYHUH I10 06pa3uaM NN
AITropuTMaM, IMIPUMCHAA HU3BCCTHLBIC AHAJIIMTUYCCKUC MCTOAbI IIPpW PCHICHHUN



CTAaHAAPTHBIX MAaTEMATHUYCCKUX 3adda4 Ha BBIYHUCICHHC paCCTOHHI/Iﬁ MCXKIY ABYMs
TOYKaMHd, OT TOYKH OO HpHMOfI, OT TOYKHM OO0 IIIOCKOCTH, MCKIAY
CKPCIIUBAOIITUMUCH ITPAMBIMU.

PemaTte 3a7au Ha HaXO0XJIEHUE T€OMETPUUECKUX BEITMYHUH O 00pasiiam Uiu
QIrOpUTMaM, TNPHUMEHSS W3BECTHbIE AHAIMTHYECKHME METOJAbl MPU PEIICHUU
CTAaHJAPTHBIX MAaTEMaTUYECKUX 3aJad Ha  BBIUYMCIEHUE YIJIOB  MEXKIY
CKpPCIIMBAIOIIMMHUCS TMPSIMBIMU, MEXAY TMPSIMOM W  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Boruucisate 00BbEMBI M IUIONIA/IA MMOBEPXHOCTEH MHOTOIPAHHHUKOB (TIpHU3Ma,
nupamMua) C IpUMEHEHUEM (POPMYIT; BBIUUCIIATH COOTHOIICHHS MEXAY IIOIAAsIMU
NOBEpXHOCTEH, 00bEMaMHU MTOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHSAMHU: CHMMETPHUsS B IIPOCTPAHCTBE; LEHTP, OCh H
MJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIOCKOCTh CHMMETPHUH (PUTYPBHI.

W3Bnekatp, MpeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUYECKHUX (UTypax, MPEICTABICHHYIO Ha YepTexkax U
PUCYHKAX.

[IpumeHsTh reoMeTpruecKue PaKThl JJIsl PEIICHHs] CTEPEOMETPUUECKUX 3a/1ad,
MPEANOoJaraloiX HECKOJIbKO IaroB PeIIeHUs, €CIU YCIOBUS TPUMEHEHUS 3aJaHbI
B IBHOU (popme.

[IpumeHnsTh IIPOCTEHUILINE [IpOrpamMMHBIE cpencraa u
AIEKTPOHHOKOMMYHUKAIIMOHHBIE CUCTEMBI TPU PEUICHUH CTEPEOMETPUUECKUX
3a1ad.

[IpuBOAMTE NpHUMEPHl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEM B IPUPOJE U
YKU3HH, PACTIO3HABATH IIPOSIBJIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyMeHATh MOJYyYEHHBIE 3HAHUS HA NPAKTHKE: aHAJIU3UPOBATH PEAJIbHBIE
CUTyallud W IIPUMEHSATb HW3YYEHHBIC IIOHATHS B IIPOLIECCE IIOMCKA PELICHUs
MaTEeMaTUYeCKl CHOPMYIMPOBAHHOM MPOOJEMBI, MOJEIUPOBATH PpEaNbHbIE
CUTyallud Ha S3bIKE TIE€OMETPHUH, HCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM F€OMETPUUYECKUX MTOHATUHN U TEOpeM, arnapara aiareOpsl; peuaTh
IIPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KJIACC

OmnepupoBaTh NOHATUSAMU: LWJIMHAPUYECKAs IOBEPXHOCTb, OOpasyrolne
LHUJIMHAPUYECKOHM MOBEPXHOCTH; IIWIMH]IP; KOHMYECKas IOBEPXHOCTh, 00pa3yIoIIHe
KOHUYECKOU MOBEPXHOCTHU, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBaTh Tena BpaieHus (LUIUHApP, KOHYC, cdhepa U map).

OOBICHATH CITOCOOBI IMOJIYUYCHM: TCJI BpalllCHUA.



KnaccudunupoBath B3aMHOE PACIIOIOKEHUE CPEPDI U MITOCKOCTH.

OnepupoBarh MOHATHAMU: IIAPOBOM CEIMEHT, OCHOBAaHHE CETMEHTA, BHICOTA
CETMEHTA; IIAPOBOW CJIOW, OCHOBAHHUE IIAPOBOIO CJOs, BHICOTA IIAPOBOIO CIIOS;
IapOBOM CEKTOP.

Boruucnsate  00BEMBI M IUIONIAJAM  TOBEPXHOCTEM Tel  BpalleHus,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HopMyI.

OmneprpoBaTh MOHITHSIMH: MHOTOTPAaHHUK, BIIMCAHHBIN B c(hepy U OIMHMCAHHBIA
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMS.

BeIuucnaTh COOTHOILIGHHS MEXY IUIOIIAASMU TOBEPXHOCTEH U 00BEMaMH
MMOAOOHBIX TEII.

N3o0paxkath u3ydaeMple (UTYpbl OT PYKHM U C IPUMEHEHHEM IPOCTHIX
YepPTEKHBIX UHCTPYMEHTOB.

BBITTONHATH (BBIHOCHBIE) MIIOCKUE YEPTEKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX
¢buryp: Bux cBepxy, COOKy, CHU3Y; CTPOUTH CEUEHHUS TE€J BPAILCHHUS.

W3Bnekatb, HHTEPOPETUPOBATH U NPeoOpazoBbIBaTh HHGOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypax, MPECTABICHHYIO Ha YEpTEeXax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BpINONHATE NEUCTBUS CIIOKEHUS BEKTOPOB, BBIUYMTAaHHUS BEKTOPOB W
YMHOKEHHSI BEKTOPA HA YUCIIO0, O0OBACHATH, KAKUMU CBOMCTBAMH OHU 00JIJ1aI0T.

[IpuMeHTh NpaBUiIO NapasuiesenuIeaa.

OnepupoBaTh MOHATUSIMU: JIEKAPTOBBI KOOPJUHATHI B TPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJMHATBHI BEKTOpPA, Yrod MEXIY
BEKTOpPaMH, CKaJISIPHOE MTPOU3BEIEHUE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxonute cymmy BEKTOPOB U MTPOU3BEICHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOPaMH, CKAISIPHOE TIPOM3BEIACHHUE, pACKIAAbIBaTh BEKTOP IO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aﬂaBaTB IIJIOCKOCTL YPAaBHCHHUEM B ﬂeKapTOBOﬁ CUCTEMC KOOPAWHAT.

[TpumensaTh reoMeTprdeckue PaKThl Il PEIICHNs CTEPEOMETPUICCKUX 3a/1ad,
MIPEAIOJIararoIiX HECKOJIbKO IIaroB PEIICHUsI, €CIIU YCIOBHUS TPUMEHEHHS 3a/1aHbI
B sSIBHOU (popme.

Pemate  mpocteimme  reoOMETpUYECKHE — 3a4a4d  HAa ~ IPUMEHEHHE
BEKTOPHOKOOPIMHATHOT'O METOAA.

Pematsp 3aJa4u Ha J0Ka3aTCJIbCTBO MATCEMAaTHYCCKHUX OTHOILICHUW M
HaX0XACHUC I'COMCTPHUICCKUX BCIIMYIMUH 110 o6pa3uaM WK aJITOpUTMaM, IPUMCHSA
HN3BCCTHBIC MCTOAbI IIPU PCIICHUN CTAHAAPTHBIX MATCMAaTUYCCKUX 3a1a4.



[TpumeHnsTh npocreiiire porpaMMHbIe cpeiacTBa u
ANEKTPOHHOKOMMYHHMKAIIMOHHBIE CUCTEMbl MPU PEHICHUU CTEPEOMETPUUECKUX
3azay.

HpI/IBO,ZII/ITI) INpUMCPBl MATCMATHYCCKUX SaKOHOMepHOCTeﬁ B IIpUpoac Hu
JKU3HHU, PACIIO3HABATH ITPOABIICHUC 3dKOHOB I'COMCTPHUHU B HCKYCCTBC.

[IpuMeHATh MONYyYEHHBIE 3HAHUSI HA TMPAKTUKE: aHAJIU3UPOBATH pPeajibHBIC
CUTyallUM U TPUMEHATh W3YYCHHBIC MOHSATUS B MPOLIECCE IOMCKA PEIICHUS
MaTeMaTU4YeCKl CHOPMYIHPOBAHHOM MPOOJEMBI, MOJEIUPOBATh PpealbHbIC
CUTyalldd Ha S3bIKE TE€OMETPUM, HCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHSATUHN U TEOpEM, arlrapaTa ainreopbl; penarhb
MPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOXK/ICHHUEM T€OMETPUUECKUX BEITUYHUH.



TEMATHYECKOE ITJNTAHUPOBAHHUE

10 KJIACC
KosamnyecTBo yacoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
o/ IpPOrpaMmbI Beero Kontposibhbie | TpakTH4ecKue | ogpasopareapubie
padoThI padoThI pecypes
1 BBenenue B ctepeoMeTpuio 10
5 [IpsiMbIe U TIOCKOCTH B TPOCTPAHCTBE. 15 L
[MapannenbHOCTh MPSMBIX M IUIOCKOCTEH
3 [TepneHIUKYISIPHOCTD MPSMBIX U 15
IIJIOCKOCTEMN
4 VYTIbl MEXKIY TPSIMBIMU U TUIOCKOCTSIMH 10 1
5 MHororpanHuku 11 1
6 OO6BEMBI MHOTOI'paHHUKOB 9 1
7 [ToBTOpEeHME: ceueHUs], pACCTOSHUS U YTIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
[TPOI'PAMME
11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pasiesioB U TeM (uudposbie)
Ne i/m nporpaMMEl Beero Kourpoabubie | IIpakTuyeckue 00pasoBaTebHbIE
padoThI padoThI

pecypcbl




1 Tena BpareHus 12

2 O0bEMBI TEN 5

3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10

A [ToBTOpeHwme, O606H.I€Hlf€, .
CUCTeMAaTH3AIHsI 3HAHHHA

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




HOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC
Ne | Tema ypoka KounuecTBo yacos Hara DJIeKTpOHHbIe HU(pPOBbIE
n/ Bcer | Kourpoa  Ilpakrmuec A H3y4YeHHsI o0pa3oBaTe/ibHbIE PECYPChI
I 0 bHbIE KHe padoThl
padoThI

OCHOBHBIE TIOHATHS CTEPEOMETPHUU: https://www.yaklass.ru/p/geometria/10klas

TOYKA, IpsiMasi, TNIOCKOCTh, s/parallelnost-v-prostranstve-

npoctpancTBo. [IpaBuia 10435/opredelenie-i-svoistva-

1 M300paKEHHS HA PUCYHKAX: 1 parallelnostipriamykh-priamoi-i-

I/1306pa)KeHI/I$I HHOCKOCTeﬁ, QlOSkOSti-

napauieIbHBIX MPSAMBIX (OTPE3KOB)

, CEpeqUHBI OTPE3Ka

[IpaBuia n3o0pakeHus Ha https://www.yaklass.ru/p/geometria/10klas

PHUCYHKaX: H300paskeHUs s/parallelnost-v-prostranstve-

) TJIOCKOCTEH, MapaJlIebHbIX 1 10435/opredelenie-i-svoistva-

NPSIMBIX (OTPE3KOB), CEPEAHHBI parallelnostipriamykh-priamoi-i-

OTpe3Ka ploskosti-
https://www.yaklass.ru/p/geometria/10klas
s/parallelnost-v-prostranstve-

Homsmnst: - mepecexarouuecs 10435/opredelenie-i-svoistva-

3 IJIOCKOCTH, MCPCCCKAOUIUCCA 1 .. . ..

HpAMAs ¥ TLTOCKOCTS paralIeIn_ostlprlamvkh-prlamm-l-

ploskosti-
4 3HaKOMCTBO C MHOTOT'PaHHHUKAaMHU, 1
n300pakeHre MHOTOIPaHHUKOB Ha



https://www.yaklass.ru/p/geometria/10-
https://www.yaklass.ru/p/geometria/10-
https://www.yaklass.ru/p/geometria/10-

pPUCYHKaX, Ha IPOCKIMOHHBIX
yeprexax

HavanbsHbie cBeieHuUs 0 KyOe u
paMue, UX pa3BEPTKU U MOJEIIHN.

CeueHust MHOIOIPaHHUKOB

HauanbsHbie cBeneHus 0 Kyoe u
nupamujie, uX pa3BEPTKU U MOJIEIH.
CeueHnst MHOTOTPaHHUKOB

[TonsATHE 06 AKCHOMATHYECKOM
HOCTPOCHUU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

ITousarue 06 akCHOMaTHYECKOM
MOCTPOCHUH CTECPEOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CIIEICTBHS U3 HUX

[TonsiTHE 006 aKCHOMATHYECKOM
HOCTPOEHHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH U
CIICZICTBUS U3 HUX

10

TTonsiTre 00 aKCHOMAaTHYECKOM
MOCTPOEHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUU U
CJIEACTBUS U3 HUX




11

B3anmHOe pacnosiokeHne nIpsmMbIX
B [IPOCTPAHCTBE: MEPECEKAIOLINECH,
[apajuIeIbHbIE U CKPECIIHBAIOIINECS
IIpsIMbIE

https://www.yaklass.ru/p/geometria/10kla
ss/parallelnost-v-
prostranstve10435/opredelenie-i-
svoistvaskreshchivaiushchikhsia-
priamykh-ugolmezhdu-priam

12

[TapamienbHOCTD IPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
napaseibHble IpsMbIe B
IIPOCTPAHCTBE; NapaJLIEIbHOCTh

TPEX NMPAMBIX

13

[TapamienbHOCTE NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
[TapannensHOCTh IPSAMON U
IJIOCKOCTH

14

VYTIIBI ¢ COHAINpaBJICHHBIMU
CTOpPOHAMH

15

VYros Mexay NpsMbIMU B
IIPOCTPAHCTBE

16

VYron Mexay npsMbIMU B
IIPOCTPAHCTBE

17

[TapaninenbHOCTh MIIOCKOCTEN:
napaelbHble INIOCKOCTH

https://www.yaklass.ru/p/geometria/10kla
ss/parallelnost-v-
prostranstve10435/opredelenie-priznak-i-
svoistvaparallelnosti-ploskostei-11034/



https://www.yaklass.ru/p/geometria/10-
https://www.yaklass.ru/p/geometria/10-

CBolicTBa napauiesibHbIX

18 .
IIJIOCKOCTEN
19 gﬁ:;;iiiﬂiﬂr;i (I)(ZTCF; fiﬁfzg https://resh.edu.ru/subject/lesson/5444/co
’ nspect/221485/
KyO, mapasuiesnenumnesn
20 | IMocrpoeHue cedyeHuit
21 | TloctpoeHue ceueHMit
Konrponpnas pabora 1mo Tteme https://infourok.ru/kontrolnaya-rabotapo-
29 "IlpgsMble ¥ IUIOCKOCTH B geometrii-parallelnost-ploskosteytetraedr-
npoctpaHcTBe.  [lapamiensHOCTb i-parallelepiped-klass705992 .html
IPSIMBIX U IIIOCKOCTEH"
https://www.yaklass.ru/p/geometria/10kla
TlepleH MKy APHOCTS TIPAMOi 1 ss/perpendikuliar_no_st-v-prostranstve-
23 | IUIOCKOCTH:  HEPIEHAUKYJISAPHBIE 10441/opredelenie-i-svoistva-
perpendikuliarnosti-priamoi-i-
MMPAMBIC B ITIPOCTPAHCTBC D|OSkOSti12048/
24 [Ipsamble napayenbHbIe U
NEPNCHAUKYIIAPHBIC K IMITOCKOCTH
25 | Ilpsimble mapajuiebHbBIE U
NEPNCHAUKYIIAPHBIC K IIJIIOCKOCTH
26 ITpusnax MEPIEHINKYIIPHOCTH
MMpsIMOU U TIJIOCKOCTU
97 [Tpuznax MEPIEHINKYIIPHOCTH
MPpSAMOU U ITIIOCKOCTHU
28 Teopema o npsimoit
MEePIECHINKYJISIPHOMN TIIOCKOCTH
29 Teopema o npsmoit

HCpHCHI{HKYHﬂpHOﬁ IIJIOCKOCTH



https://resh.edu.ru/subject/lesson/5444/co
https://resh.edu.ru/subject/lesson/5444/co
https://infourok.ru/kontrolnaya-rabota-
https://www.yaklass.ru/p/geometria/10-

Teopema o npsimMoit

30 HEePICHIUKYIPHON TIIOCKOCTH
[epneHaUKyYIISp U HAKJIOHHBIC: https://resh.edu.ru/subject/lesson/6127/co
31 paccTossHHUe ~ OT  TOYKH  JIO nspect/221518/
IUTOCKOCTH, PACCTOSIHUE OT HPAMOM
JI0 TUIOCKOCTH
[epneHauKyYIISp U HAKJIOHHBIC: https://resh.edu.ru/subject/lesson/6127/co
gp | paccrosmue  oT  TOUKH 1O nspect/221518/
IUTOCKOCTH, PACCTOSTHUE OT MPSIMOM
JI0 TUIOCKOCTH
[eprieHAUKYIISAP U HAKJIOHHBIC: https://resh.edu.ru/subject/lesson/6127/co
g3 | PaccrofHME  OT  TOWKM  JIO nspect/221518/
IUTOCKOCTH, PACCTOSIHUE OT HPAMOI
JI0 TUIOCKOCTH
[MepnieHOUKYIISp U HAKJIOHHBIC: https://resh.edu.ru/subject/lesson/6127/co
gq | PaccrosHHe  OT  TouKH 10 nspect/221518/
IUTIOCKOCTH, PACCTOSIHHE OT MPSMOM
710 THIOCKOCTH
35 | VYrusl B IPOCTPAHCTBE: YOI MEXKITY https://resh.edu.ru/subject/lesson/6127/co
HPSMOH | TUIOCKOCTBIO nspect/221518/
36 | Jlsyrpasmsii yron. https://resh.edu.ru/subject/lesson/4748/co
nspect/20809/
37 | Iluseitusiit yron AByrpaiiHoro yria https://resh.edu.ru/subject/lesson/4748/co
nspect/20809/
38 | IlepneHIUKYISAPHOCTD IIIOCKOCTEH
39 [Tpuznak NEePICHUKYIISIPHOCTH
JIBYX INTOCKOCTEN
40 IlepreH MK yISPHOCTD IUIOCKOCTEH: https://resh.edu.ru/subject/lesson/4748/st

art/20810/



https://resh.edu.ru/subject/lesson/6127/co
https://resh.edu.ru/subject/lesson/6127/co
https://resh.edu.ru/subject/lesson/6127/co
https://resh.edu.ru/subject/lesson/6127/co
https://resh.edu.ru/subject/lesson/6127/co
https://resh.edu.ru/subject/lesson/6127/co
https://resh.edu.ru/subject/lesson/6127/co
https://resh.edu.ru/subject/lesson/6127/co
https://resh.edu.ru/subject/lesson/6127/co
https://resh.edu.ru/subject/lesson/4748/co
https://resh.edu.ru/subject/lesson/4748/co
https://resh.edu.ru/subject/lesson/4748/co
https://resh.edu.ru/subject/lesson/4748/co
https://resh.edu.ru/subject/lesson/4748/st
https://resh.edu.ru/subject/lesson/4748/st

MIPU3HAK NEPICHANKYIIPHOCTH
JIBYX TIJIOCKOCTEM

41 Teopema o Tpéx mepHEHANKYIIIPAx

42 Teopema o Tpéx mepHEHANKYIIIPAx

43 | Teopema o TpEX MeprEeHAUKYIApaxX
KontponpHast pabora mo Ttemam https://infourok.ru/razrabotka-
"TlepneHAUKYIAPHOCTh TPSIMBIX U kontrolnojraboty-po-geometrii-po-teme-

44 | mnockocrei" u  "YIIBl MeXIy dvugrannyjugol-perpendikulyarnost-
OPSMBIMH U TUIOCKOCTSIMH" pryamyh-iploskostej-10-klass-

5050655.html
[ToHsATHE MHOTOTPaHHHUKA, https://www.yaklass.ru/p/geometria/10klI
OCHOBHBIE DJIEMEHTBI ass/parallelepiped-prizma-

45 | MHOTOTpaHHUKA, BBITYKJIBIC U piramidaobemy-mnogogrannikov-
HEBBITYKJIbIE MHOTOI'PaHHHKH; 11037/poniatiemnogogrannika-prizma-
pa3BEPTKa MHOTOTpaHHHUKA 9282
[Ipu3ma: n-yroipHas Npu3Ma; https://www.yaklass.ru/p/geometria/10klI
IpaHy ¥ OCHOBAHUS MTPU3MBI; ass/parallelepiped-prizma-

46 npsiMasi 1 HaKJIOHHAS TIPU3MBI; piramidaocbemy-mnogogrannikov-
OO0KOBas U MOJHAS TOBEPXHOCTh 11037/poniatiemnogogrannika-prizma-
MIPU3MBI 9282

47 [Mapamrenenumen, TPSMOYTOIbHBINR https://resh.edu.ru/subject/lesson/5444/co
napauieNieIIIe]] ¥ ero CBOMCTBA nspect/221485/

[Mupamuaa: n-yroyipHas MUpamua, https://www.yaklass.ru/p/geometria/10kla
I'PaHU ¥ OCHOBAHHE ITHPAMUIBL; ss/parallelepiped-prizma-piramidaobemy-
48 | GOKOBAj M MONHAS MOBEPXHOCTH mnogogrannikov-11037/kaknaiti-obem-

NUPaMU/Ibl; IpaBUIIbHAS U
yceu€HHas Mupamuia

naklonnoi-prizmy-
7226011/re-686679b5-delb-4b5f-

b042ee6c469e5dbl



https://infourok.ru/razrabotka-kontrolnoj-
https://infourok.ru/razrabotka-kontrolnoj-
https://www.yaklass.ru/p/geometria/10-
https://www.yaklass.ru/p/geometria/10-
https://resh.edu.ru/subject/lesson/5444/co
https://resh.edu.ru/subject/lesson/5444/co
https://www.yaklass.ru/p/geometria/10-

HpaBI/IJ'IBHBIe MHOI'OI'paHHUKU:
IOHATHUEC IIPABUIIBHOI'O
MHOI'OI'paHHUKA; ITPpaBUJIbHAA

https://resh.edu.ru/subject/lesson/4023/co
nspect/149351/

49 MpU3Ma U MpaBUJIbHAS MUPAMU/IA;
HpaBUIIbHAS TPEYTOJIbHAS https://resh.edu.ru/subject/lesson/5444/co
nMpamMuia U NpaBIbHBIA TETPAdIP; nspect/221485/
KyO
[IpencraBienue o mpaBUJIbHBIX
50 | MHoOrorpaHHHKax: OKTa3p,
JIOACKAIP U UKOCAMP.
CumMeTpusi B IPOCTPAHCTBE: https://www.yaklass.ru/p/geometria/10klI
CHMMETPHSI OTHOCUTEIIHHO TOYKH, ass/parallelepiped-prizma-
MPSIMOM, TNIOCKOCTH. DJIEMEHTHI piramidaobemy-mnogogrannikov-
51 | CHMMCTpUH B IMpaMuJax, 11037/opredelenie-i-svoistva-
napajjiejienunenax, NpaBubHbIX pravilnykhmnogogrannikov-12127/re-
MHOTOIPAaHHHUKAX f71e1524-
15 b1-4b53-aal5-f43d3e379fd 1
https://www.yaklass.ru/p/geometria/10kl|
ass/parallelepiped-prizma-

Brruncienue JJIEMEHTOB piramidaobemy-mnogogrannikov-

52 | MHOrOrpaHHHMKOB: péopa, 11037/opredelenie-i-svoistva-
JIMaroHaH, yIiibl pravilnykhmnogogrannikov-12127/re-

f71e1524-
15 b1-4b53-aal15-f43d3e379fd 1

53 [Tnomans GOKOBOW TMOBEPXHOCTH H

MTOJHOM OBEPXHOCTHU NIPSAMOM



https://resh.edu.ru/subject/lesson/4023/co
https://resh.edu.ru/subject/lesson/4023/co
https://resh.edu.ru/subject/lesson/5444/co
https://resh.edu.ru/subject/lesson/5444/co
https://www.yaklass.ru/p/geometria/10-
https://www.yaklass.ru/p/geometria/10-

IMPU3MBbI, IUIOIIa/1b OCHOBaHHﬁ,

TeopeMa 0 OOKOBOM MOBEPXHOCTHU

IIPSIMOM IIPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U

IIOBEPXHOCTU IIPaBUIIbHOU

54 | mupamuabl, TEOpeMa O IIIOMIaAN 1
OOKOBOW MOBEPXHOCTH YCEUEHHOM
MUPAMU/IBI

55 KonTponbHas pabota no Teme 1
"MHororpaHHuku"

56 | Ilonstue 06 00bEME 1

57 | O0béM nupamu bl 1

58 | OObéM nupamMuIbI 1

59 O0BEM TUpaMuIbI 1

60 O0BEM TUpamMu bl 1

61 | OOBEM mpU3MBI 1

62 | OOBEM mpU3MBI 1

63 | OOBEM mpU3MBI 1

64 KonTponbHas pabora no teme 1
"O0BEMBI MHOTOI'PaHHUKOB"

[ToBTOpeHwUe, 00o01ieHue

g5 | CHeTeMaTH3aluA 3HAHUH. 1
Iloctpoenne  ceueHuit B
MHOTOTpaHHHKE
[ToBTOpEHHE, 00001IeHNE
CHCTEMATHU3AIIHS 3HAHUU.

Brluucnenue paccTosiHUR: MEXIY
JBYMS TOYKaMH, OT TOYKH 0




MpsIMOM, OT TOYKH JI0 TUIOCKOCTH,
MEXITY CKPEITUBAIOIITIMUCS
PSIMBIMU

67

Wrorosas kKoHTpoJIBbHAS paboTa

68

[ToBTOpenue, 0600IIEHNE
CHCTEeMAaTHU3alus 3HAHUMA.
Brrunciienue yrioB: MExXIy
CKpPEIIMBAIOIIUMHUCS TPSIMBIMU,
MEXIY MPSMOM U IJIOCKOCTHIO,
JBYTPAaHHBIX YIJIOB, YTJIOB MEXIY
INIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




11 KIIACC

n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero | KontpoibH
ble paboThI

IIpakTHyec
KHe
padoThI

Jlara
U3y4eHus

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

Cdepa u map: neHTp,
pamuyc, Tuamerp;
IUIOINA/b TOBEPXHOCTH
chepsl

B3anmHuoe
pacrionioxkeHue chepsl u
IUIOCKOCTH; KacaTeJbHas
IUIOCKOCTh K

cthepe; miomaas chepsl

Nzobpaxkenne  chepsl,
mapa Ha IUIOCKOCTH.
Ceuenus mapa

unuHapudeckas
MIOBEPXHOCTb,
oOpa3yromue
LUJUHIPUYECKOU
MIOBEPXHOCTH, 0Cb
HWIMHIPUYECKON
MOBEPXHOCTHU

[{unuHAp: OCHOBaHUA U
OO0KOBast MOBEPXHOCTb,
o0pa3yroIas 1 och;
Ioaab 6OKOBOU U
MOJTHOM MMOBEPXHOCTHU




N3o6paxenue nuanHapa
HAa TJIOCKOCTH.
Pa3eéprka nuimHIpa.
CeueHust WIMH]IPA
(TII0CKOCTHIO,
napajuieIbHON UIn
NEePIEeHIUKYISIPHONU OCH
UAJTUHIPA)

Konunyeckas
MIOBEPXHOCTb,
oOpasyromue
KOHUYECKOU
MMOBEPXHOCTH, OCh U
BEpLIMHA KOHUYECKON
MIOBEPXHOCTHU

Konyc: ocHoBanue u
BEpIINHA, 00pa3yromas
U OCh; IJIOMIa/ (b OOKOBOM
Y TIOJIHOM NTOBEPXHOCTH

VYceu€HHBI KOHYC:
obOpa3zyromue "
BBICOTA; OCHOBAHHUSA
u OokoBas
MOBEPXHOCTh

10

N306paxeHune KoHyca Ha
MJIOCKOCTH.

Pa3BépTka KoHyca.
CeueHust KOHyca
(MII0CKOCTHIO,




napasieIbHON
OCHOBAHHUIO, U
IJIOCKOCTBIO,
MPOXOIALIEH uepe3
BEpILUHY)

11

KoMmOuunamus ten
BpaIeHus u
MHOTOI'PAaHHUKOB

12

MHOrorpaHHuK,
OMNMCAHHBIN OKOJIO
cdepsr; chepa,
BIIMCAHHAS B
MHOTOI'PAaHHUK WJIH B
TEJIO BpaIlEHUS

13

[Toustie 06 00BEME.
OCHOBHBIE CBOWCTBA
00BEMOB Tel

14

O06BéM nunmuHpa,
KOHYCa

15

O0bEM 1mapa u oAb
cdepsl

16

ITonoOHbBIE TENA B
MIPOCTPAHCTBE.
COOTHOILIEHUS MEXKTY
IIOIIAISIMU
ITOBEPXHOCTEH,
00BEMaMH TOI00HBIX
Tell




17

KoHnTtponbHast pabora 1o
temaM "Tena BpameHus"
u "O0beMsbl TET"

18

Bekrtop Ha miockocT u B
MIPOCTPAHCTBE

19

Clo)XeHU€E U BEIYUTAHUE
BEKTOPOB

20

YMHOXEHUE BCKTOpa Ha
15(Q21(0)

21

Paznoxenue  BekTopa
o TpEM
HEKOMIUIaHapHBIM
BEKTOpaM. [IpaBuno
napajuieenumne1a

22

Pemenue 3aja4,
CBSI3aHHBIX c
IIPUMEHEHUEM
IIpaBUJ JIEUCTBHUM C
BEKTOpaMu

23

[IpssmoyronbHas
CHUCTEMa KOOpAMHAT B
IIPOCTPAHCTBE.
Koopaunatsl BekTOpa.
IIpocreiimue 3agauu B
KOOpAMHATaX

24

VYros Mexny BEKTOpamu.
CxansipHoe
MIPOU3BE/IEHUE BEKTOPOB




25

Brrancnenue YIJ10B
MECXKAY IMPSAMBIMHA U
IJIOCKOCTAMMU

26

Koopaunarho-
BEKTOPHBIM METOJ IIpH
peueHun
TFEOMETPUUYECKUX 3a7a4

27

Kontponbnas pabota 1o
TeMe "BekTopbl u
KOOPJUHATHI B
npocTtpaHncTae”

28

IToBTOpEHME,
00001IEeHE U
CHCTEMAaTH3aIus 3HAaHUMA.
OcHoBHbIe GUTYPHI,
(bakThl, TEOpEMBI Kypca
MJIaHUMETPUHU

29

IToBTOpEHME,
000011eHNE U
cUCTEMaTU3alus 3HaHUM.
OcHoBHbIE QUTYDBI,
(bakThl, TEOpEMBI Kypca
IUIAHUMETPUH

30

IToBTOpEHME,
00001IeHE u
CHCTEMAaTHU3allHs
3HAHWH. 3agaun
HJ'IaHI/IMeTpI/II/I nu
METOABI UX pemeHHs{




31

[ToBTOpEHME,
000011IEHNE u
CHCTEMAaTHU3allH
3HAHUH. 3agaun
TUTAHUMETPUH B METOJIbI
WX pEIICHUs

32

[ToBTOpEHME,
0000111eHE U
CUCTEeMaTH3aIlHs 3HAaHHH.
OcHoBHbIe GUTYPHI,
(akTbl, TEOpEMBI Kypca
CTEpPEOMETPUU

33

Hrtorosast KOHTpoOJIbHASA
pabora

34

[ToBTOpEHHE,
00001IeHNe "
cucTeMaTtu3anus 3HaHU

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

34




YUYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» 'eometpus, 10-11 xknaccel/ Aranacsiu JI.C., byryzos B.®., Kagomues C.b. u

npyrue, AxunoHeproe oomectBo «M3natensctBo «IIpocsemenuey

METOIUYECKHUE MATEPHUAJIBI JIS YUUTEJIA

- Meroauueckue pexomenaanuu k yueonuky Artanacsia JI.C. 10-11 kaccsr;

- [loypounoe mnanupoBanue k yaueoHuky Atanacsa JI.C. 10-11 kmacchl.

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

- ege.fipi.ru/;

- http://www.matematika-na.ru;

- https://uchi.ru/ ;

- https://resh.edu.ru/






