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HOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma yueOHoro kypca «['eomerpusi» 06a30BOro ypoBHs s
oOyuarormuxcst 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DemepaibHOTO
roCyJIapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAapTa CPEIHEro OOIIero 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX  TpeOOBaHWH, MPEABABIIEMBIX K
MaTeMaTUYEeCKOMY OOpa30BaHUIO, W TPATUIUA POCCUUCKOTO 0Opa3oBaHUSI.
Peanuzanmsi mporpaMMbl o0ecrieynBaeT OBIAICHUE KIIFOUEBBIMH KOMIICTCHITUSIMH,
COCTaBJISIIOIIIMMU OCHOBY JIJII CaMOpPa3BUTUS U HEMPEPHIBHOTO 00pa3oBaHMs,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JMYHOCTHOTO M TO3HABATEIHLHOTO pPa3BUTHS
JUYHOCTU 00yYarOUIuXCsl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TE€OMETPHUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OOYyCIIOBJIEHA IPAKTUYECKOH 3HAYMMOCTHIO METAlpPEJIMETHBIX |
MPEJAMETHBIX PE3YJIbTATOB OOYyYCHHS] TE€OMETPUU B HAINPABJICHUHM JIMYHOCTHOTO
pa3BuTHs OO0ydaromuxcs, (GopMHUpPOBaHUS (YHKIIMOHATHLHOM MaTeMaTHYeCKOU
IPaMOTHOCTH, U3YYEHHS JIPYTUX y4eOHBIX AUCHMIUIMH. PazButne y oOydaronmxcs
NPAaBWIIBHBIX TPEJICTABICHUN O CYIIHOCTH M TMPOUCXOXKICHUU T€OMETPHUYCCKUX
aOCTpaKIuii, COOTHONICHWH PEATbHOTO W HACATBHOTO, XapaKTepe OTPAKCHHUS
MATEMATUYECKOM HAyKOM SBJIEHUA M MPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIU MATEMAaTUYECKOTO0 MOJICTUPOBAHUS B HAYYHOM
MO3HAHUU U B TIPAKTHUKE CIIOCOOCTBYET (DOPMHPOBAHUIO HAYYHOTO MHPOBO33PCHHUS
yYaIuXCsl, a TaKKe KadyeCTB MBINUICHHUS, HEOOXOMUMBIX IS aJaNnTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTtpust sBisieTcs: OHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIIHETO
obirero oOpa3oBaHuUs, TaKk Kak o0O0ecleuyrnBacT BO3MOXKHOCTb H3YUYECHHS Kak
JTUCITUTUIMH €CTECTBEHHO-HAYYHOW HAIIPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe wbInieHue, (GOPMHUPYEMOE TPHU H3YUYCHUH OO0YUYaAIOIIUMHUCS
NOHSITUIHBIX OCHOB T€OMETPUU U MTOCTPOCHUH IETTOYKH JIOTHUYECKUX YTBEPKICHHM
B XOJIC PEIICHUS TeOMETPHYECKHX 3aJlad, YMCHHEC BBIJIBUTAThb W OIPOBEPraTh
TUIOTE3bl HETOCPEACTBEHHO HCIIONB3YIOTCS TMPH PEIICHUH 3a/Jad eCTECTBEHHO-
HAyYHOTO IIMKJIa, B YACTHOCTHU U3 Kypca (DU3UKH.

YMeHre OpUEeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIaCTSIX ACATCIBHOCTH 4YeloBeka. OpUEHTAIUs 4YesIOBEKa BO BPEMCHU H
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHUaIbHOTO ObITHS, ¢dopma
OTpaXEHUSI OKPY’KAIOIIETO MHPA, YCJIOBHE YCIENTHOTO TO3HAHUS W AKTHBHOTO
npeoOpa3oBaHusi  JAeHCTBUTENbHOCTH.  OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSET pa3HbIC BUABI yYEOHOHM H TPYJIOBOH JIEATECIHLHOCTH,



SBJISIETCSI OJHUM W3 TMPO(PECCHOHATBHO BAXKHBIX KAdyeCTB, MOITOMY aKTyajbHa
3amaya (opmMupoBaHUs y O0OyYarOUIUXCsl MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUHOCTH OOpPAa3HOTO MBIIIJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH IO MHOTUM HAIPAaBICHUSM.

Ilens ocBoenusi mporpamMMbl y4debHOro Kkypca «l'eomeTrpus» Ha 6a3oBOM
ypoBHE 00yueHuss — oOmieoOpa3oBaTeIbHOe M OOIIEKYJIbTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  oOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEHUs U
WCMOJIb30BAaHUS CHCTEMATUYECKUX TIE€OMETPUYECKMX 3HAHMM W JCUCTBHUM,
cnenuUIHBIX T€OMETPUH, BO3MOXKHOCTH YCIEITHOTO MPOJIOJDKEHUS 00pa30BaHMUs
10 CTIEMATILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpPOBHE IIpeJHA3HA4YeHa s
00yyYaromuxcsi CPeAHE MIKOIbl, HE UCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOTrO 00miero oOpa3zoBanus. Takum oOpa3om, oOydwaromuecs Ha
0a30BOM YpOBHE JIOJKHBI OCBOMTBH OOIIME MATeMaTHYECKUE YMEHMHsI, CBSI3aHHBIC
co crnenuduKkod TEOMETpUU U HEOOXOIUMBbIE ISl KU3HHM B COBPEMEHHOM
obmectBe. KpoMe 3TOro, oHMU MMEIOT BO3MOXHOCTh U3YyUHUTh T'€OMETpUIO Ooiiee
rIIyOOKO, €Clid B JaJdbHEHIIEM BO3HHKHET HEOOXOIMMOCTh B TE€OMETPHUYECKHUX
3HAHUSX B MPOGECCUOHATBHON JEATENHHOCTH.

JlocT>keHuEe 1eJId  OCBOCHMS TIPOrpaMMbl OOECIIEYMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX  3anay. [lpuopuTeTHbIMM 3aJayaMyd  OCBOCHHS  Kypca
«I"eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax sSBIsSIFOTCS:

e (opmupoBaHue MNpPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJBTYPhI U OCO3HAHHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPAHHUKAX U TeJax BpalleHUs
KaK O BOKHEUIIMX MAaTEMATHUYECKUX MOJENISAX, MO3BOJSIOMINX OMHUCHIBAThH
Y U3y4aTh pa3HbI€ SBJICHUS OKPY>KAIOIIET0 MUPA;

e (¢opMupoBaHHME YyMEHHUsI paclo3HaBaTh Ha YEPTEkKaX, MOJACISIX U B
peaJbHOM MUpPE MHOTOTPAHHUKY U TeJa BpallleHUs;

e OBJAJCHUE METOJAMH PEIICHMs 3a/lad Ha TOCTPOCHHS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (¢opMHuUpOBaHHWE YMEHHUS OMNEPUPOBATh OCHOBHBIMH TIOHSTHUSIMHU O
MHOTOTPAaHHUKAX U TeJlaX BPAILIEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHUE  QJITOPUTMAMU  PENIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMHpoBaHHEe yMEHHUS TPOBOJUTH  HECJOXKHBIE  JIOKAa3aTeIbHbIC
paccyXJeHuss B XOJI€ PEIICHUsS CTEPEeOMETPUYECKHX 3aJady U 3aJad C
MPAKTUYECKUM COJIEPKaHUEM;

e pa3BUTHE MHTEIUJIEKTYaJIbHbBIX U TBOPYECKUX CIIOCOOHOCTEM
oOy4Jarommxcs, IO3HABAaTEIbHOW  aKTUBHOCTH,  HCCJEI0BATEIBCKHUX
YMEHUM, KpUTUIHOCTH MBIILICHHUS;



e (opmupoBanue byHKIIMOHATBHON IPaMOTHOCTH, pEeJeBaHTHOM
F€OMETPUU: YMEHHE pPACHO3HAaBaTh IMPOSBICHHUS T'€OMETPUUYECKUX
MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEM B pealbHBIX KU3HEHHBIX
CUTYalMsIX M MpPU WU3YYEHUHU JIPYTUX y4E€OHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEpHOCTEW, (GOpMyIMpOBaTh WX Ha S3bIKE
T€OMETPUM U CO3[aBaTh T€OMETPUUECKUE MOJIEIIH, IPUMEHATh OCBOEHHBIN
r€OMETPUYECKUN ammapar JUisl pPelIeHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLEHUBATH MMOTYYEHHBIE PE3YJIbTaThI.

OTnuYuTENsHOM OCOOEHHOCTHIO MPOTPaMMBbl SIBJSETCS BKIIIOUYEHHE B KypC
CTEPEOMETPUM B HAyalle €ro MU3y4YeHHs 3a7ad, pEHIaeMbIX Ha YpOBHE
MHTYUTUBHOTO MTO3HAHUS, U ONPEJCIEHHBIM 00pa30M OpraHM30BaHHas padoTa Haj
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO W MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHUPYET K
JNalbHEUIIEMY U3YUYCHHIO MTPEAMETA.

[Ipeanoutenue oTAaETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4eHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOE OCHOBE UyBCTBEHHOCTbH MPEIMETHO-
MPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydalluXcsl B Kypce CTEpPEOMETPUM MPOBOAUTCSA 3a CUYET pEIICHUS 3aJad Ha
CO3JaHME€  MPOCTPAHCTBEHHbIX O0pa3oB W  33Jad HAa  ONEpPUPOBAHHE
IIPOCTPAHCTBEHHbIMU o0Opa3amu. CoznaHue oOpa3a HPOBOJUTCA € ONOPOM Ha
HarJAIHOCTh, a OIIEpUPOBaHUE O00pa3oM — B YCIOBUAX OTBJICYEHHUS OT
HaIJISITHOCTH, MBICIICHHOTO U3MEHEHUS €T0 UCXOIHOTO COJEPKAHUS.

OcHoBHBIE cozepkarenbHble TMHUU Kypca «['eomerpum» B 10-11 knaccax:
«MmnororpasHukn», «lIpsMbIe U MIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOpbI U KOOPAUHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTIOTUUECKUX YMEHUHN
pacrpenensiercs He TOJbKO MO COAEPXKATENbHBIM JIMHUSIM, HO W IO TOoJaM
o0yueHHs Ha YPOBHE CpeHEero o01Iero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM PE3YJbTaTaM
OCBOEHHUSl paboueil mporpaMMmbl, pacHpeleN€HHbBIM MO0 ToAaM oOOyuYeHwus,
CTPYKTYPUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIaJICHUE T'E€OMETPUUYECKUMHU
MOHATUSMU U HABBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATENBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM IPHUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEJCTaBICHUN O0Yy4aroUIMXcs, paclupss U
yrayOnsist €€, o0pa3yst IPOYHbIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpumn orBoautes 2 yaca B Hexemo B 10 kimacce u 1 gac B
Hezenmo B 11 kiacce, Bcero 3a jiBa roga o0yuyenus - 102 y4eOHbIX Haca.



COILEPKXAHHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTEPEOMETpUU. Touka, mpsiMasi, IUIOCKOCTb,
npoctpancTBO. IloHsiTHE 00 aKCHMOMAaTHYECKOM IOCTPOCHUM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOe pacnosiokeHue TMpsMBIX B IMPOCTPAHCTBE: IE€pPECEKAIOLInecs,
IapajuleNIbHble M CKpemuBaroniuecs npsMble. [lapamnenbHOCTs MNPSAMBIX U
IUDIOCKOCTEH B NPOCTPAHCTBE: MAPAJUICIBbHBIE IpPsAMBIE B  IPOCTPAHCTBE;
NapaJuIeIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh NPSAMOW U INIOCKOCTU. YTJBI C
COHAIPaBJIECHHBIMA CTOPOHAaMHM; YIOJ MEXIy NpSIMbBIMH B IPOCTPAHCTBE.
[TapannensHOCTD IIJIOCKOCTEN: rapajuieiabHbIe IIJIOCKOCTH; CBONCTBA
napajyiebHbIX TUIockocTel. [lpocreifiive mnpocTpaHCTBeHHbIE (UTYpHI Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, napaieenunes; IoCTPOCHUE CEUCHU.

[leprieHIUKYISIPHOCTDh NPSIMOM M TUIOCKOCTH: NEPNEHANKYJIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE IMAPAJUIEIBHBIE W IEPIEHIUKYJSAPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIIPHOCTH MPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
NEPIECHAUKYJIIPHON IJIOCKOCTH. YTJIbl B IIPOCTPAHCTBE: YIOJ MEXAY IPSIMOU U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroJ, JIMHEMHBIM yroa JABYTPAHHOIO  yIJia.
IleprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSIHUE
OT M[psAMOM A0  IJIOCKOCTH,  HpoeKuus  (GUrypbl  Ha  IJIOCKOCTb.
IlepneHaUKyIAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX NMEPHEHIUKYJIIPaXx.

MHoOrorpaHHuKHU

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHMKA, BBIITYKJIbIC
Y HEBBIITYKJIbIE MHOTOTPAaHHUKU; pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronsHas
MpU3Ma; TPAaHU U OCHOBAHUS MPU3MBIL;, MpsAMas U HAKIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPAMOYTOJIbHBIN
napajuiesienune] U ero cpoucrsa. [lupamupma: n-yronpHas nupamuja, rpaHd U
OCHOBaHME MUPAMUJIbI; OOKOBAs U TIOJIHAS TIOBEPXHOCTh MUPAMU/IBL; PABUIIbHAS U
yceuéHHas nupaMuga. OJEMEHTbl MpuU3Mbl M nHUpamuabl. [IpaBuiibHBIE
MHOTOTPAaHHHKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; NPAaBWIbHAS NpPU3Ma U
MpaBUWIbHAS MHUPAMUJA; NpPaBWIbHAs TPEYroJibHAs MNUPaMUAA W MPABUIIbHBIN
terpadp; KkyO. IlpencraBieHve o TmpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nonexa’ap u ukocasap. CeueHns Npu3Mbl U TUPAMHUJIBI.

CuMmMmeTprss B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOA,
IUVIOCKOCTH.  JJEMEHThl CUMMETPUM B  NHUpaMHJIax, Napajulelenuneaax,
IIPABUWIbHBIX MHOI'OI'PAHHUKAX.



BrluncneHue 5SI€MEHTOB MHOTOIPAHHUKOB: pé€Opa, AWaroHaiau, YrJbl.
[Tnomans OOKOBOW TOBEPXHOCTH M IIOJIHOM TOBEPXHOCTH MPSIMON TIPHU3MBI,
IUIOIAJb OCHOBAaHWM, TeopeMa O OOKOBOM MOBEPXHOCTH MNPSAMOW MPHU3MBI.
[Inomaas OOKOBOM TMMOBEPXHOCTH M TMOBEPXHOCTU TMPABWIBHOW MUPAMUIBI,
TeopemMa O Iulomand yceuéHHor nupamMunabl. [loHstue o0 o0BEMe. OO0BEM
MUPAMHUIBI, TPU3MBI.

[TonoOubie Tenma B mpocTpaHcTBE. COOTHONICHHS MEXIY IUIOMIaAsSMU
MOBEPXHOCTEH, 00BEMAaMU NOTOOHBIX TEIL.

11 KITACC

TeJia BpaleHus

[umuaapuyeckast MTOBEPXHOCTH, oOpasyromue TUTHHAPUIECKON
MOBEPXHOCTH, OCh IWJIMHIPUYECKOW TOBEepXHOCTU. [lmmuHap: ocHOBaHUS W
OOKOBasi TOBEPXHOCTh, OOpa3yIas M OCh;, IUIOMAJb OOKOBOM W ITOJHOM
MOBEPXHOCTH.

KoHnueckass ToBEpXHOCTh, 00pa3yromuye KOHMYECKOW TMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepXxHOCTU. KOHyC: OCHOBaHME M BEPIIUHA, 00pa3yromias
U OCh; IUIOMAAh OOKOBOM M TIOJHOM TIOBEPXHOCTH. YCEUEHHBI KOHYC:
o0Opa3sylollue 1 BbICOTa; OCHOBaHUS U OOKOBAasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IUIONIAAb MOBEPXHOCTU CREpBHl.
B3aumHoe pacrionoxxenue cepsl U TUIOCKOCTH; KacaTelbHas MIIOCKOCTh K cdepe;
IJI0IIaAb CEepHI.

N300pakeHue Ten BpallleHHs Ha TIOCKOCTH. Pa3BEépTka MIMHIpA U KOHYCA.

KoMOuHanuu Tem BpalleHWss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMHMCAaHHBIA OKOJIO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpaIeHUsI.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Ten. Teopema 00 00BEME
MPSAMOYTOJIGHOTO Tapajileyienurnena u ciaeacTBus u3 He€. OObEM IMIHMHIpA,
koHnyca. O0BEM mapa u miomass chepsl.

[logo6ueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenus mwimHIpa (TApAICTBPHO W TEPICHAMKYJISIPHO OCH), CCUCHHUS
KoHyca (TapaJiielbHO€ OCHOBAHHMIO W TIPOXOJAIIEE Yepe3 BEpIINHY), CCUCHUS
mapa.

BekTOpbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mIocKoCcTH U B TpocTpaHcTBe. CII0KEHUE U BEIYUTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4nciio. Pa3noxxeHne BeKTopa mo TpéM HEKOMILTaHAPHBIM
BekTopaM. IIpaBwio mapamienenunena. Pemenue 3agay, CBSI3aHHBIX C
NpUMEHEHUEM TMpaBWJl JAEUCTBUII ¢ Bekropamu. lIpsMoyrosnbHas cucTema



KoopauHat B npoctpaHcTBe. Koopaumnatel Bektopa. I[lpocreiimme 3amadun B
KOOpAMHAaTaX. YTOJd MeXIy BekTopamu. CKalspHOE MPOU3BEAECHUE BEKTOPOB.
Briuncienre yrioB Mexy NpsIMBIMHA M TIOCKOCTSAMHU. Koop/IMHATHO-BEKTOPHBIN
METOJI PH PEIICHUHA T€OMETPUUECKUX 3a]1a4.

IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATbBI

JIuyHOCTHBIE pe3ydbTaThl OCBOCHMSI MPOrpamMMbl ydeOHOTO MpeaMera
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xxknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON TO3UITUU 00YyUaIONIErocs Kak akTHBHOTO
U OTBETCTBEHHOTO WIEHA POCCHUICKOro 00IecTBa, MpPeACTaBICHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS DPA3IUUYHBIX CTPYKTYp, SBJICHUH,
MpoIeAyp TpaxaaHCKOro oOmiecTtBa (BbIOOPBHI, OMPOCHl W Tp.), YMEHUEM
B3aMMO/JICCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBUHM C UX
(GYHKUMSIMU ¥ HA3HAYCHUEM.

IlaTpuoTnyeckoe BoCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON TPaXKTAHCKON MIACHTHYHOCTH, YBAKCHHUS
K IIPOIJIOMY U HACTOSIIEMY POCCHICKON MaTEMATUKHU, IEHHOCTHBIM OTHOILIEHHEM
K JOCTH)KEHUSIM POCCUHCKMX MAaTeMaTUKOB U POCCHMCKOM MaTEeMaTHYECKON
IIKOJIbI, K HCIOJB30BAHUIO ATUX JOCTHXKEHUW B JAPYrMX HayKaX, TEXHOJIOTHSX,
chepax SKOHOMUKH.

JIlyXOBHO-HPAaBCTBEHHOT'0 BOCIIUTAHMS:

OCO3HAaHHEM JTyXOBHBIX LHEHHOCTEN POCCUICKOTO Hapo/a;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHUS, HJTHUUYECKOTO  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JTIOCTUKEHUN HAYKU U ACSATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/a B MIOCTPOCHHUE YCTOMUHUBOTO Oy AyIIETO.

JcTeTHYeCcKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKIIIOYash ICTETUKY MAaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3az1ady, peLIeHnH, paccyXIcHUM;
BOCIIPUUMYHMBOCTBIO K MATEMaTUYECKUM acleKTaM Pa3inyHbIX BUAOB UCKYCCTBA.

dDusuyecKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TMPUMEHATh MAaTEMaTUYECKHE 3HAHUA B
WHTEpecax 37J0pOBOTO u Oe30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pPOBBIO (3710pOBOEC NMUTAHHUE, COATAHCUPOBAHHBIM PEKUM 3aHATUH U
OT/bIXa, peryJsipHas busnyeckas aKTUBHOCTB); bu3nyecKkoro



COBEPIICHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03JJ0POBUTEIHHOM
NESATEIBbHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYZy, OCO3HAHMEM LIEHHOCTH TPYIOIIOOUS; UHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHATILHON  JESITENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW U €€ TPWIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymiedt mnpodeccun W pean30BbIBaTH COOCTBEHHBIC >KU3HEHHBIC IUIaHBI,
FOTOBHOCTHIO U CIIOCOOHOCTBIO K  MaTreMaTHYeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 Ha TPOTSIKEHUU BCEU JKWU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYACTHUIO B PEIICHUH NPAKTUYECKUX 3314 MAaTEMaTUYECKOM HAIPaBJICHHOCTH.

IKOJ0rHYeCcKoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTBIO JKOJOTUYECKON KYyJIbTYpPhl, MOHHUMAHUEM BIIHUSHUS
COI[MATIbHO-3KOHOMUYECKUX IMPOILIECCOB HA COCTOSIHUE MPUPOJHON U COLIMAIBHOM
Cpelbl, OCO3HAaHHWEM TJ00aJBbHOTO XapakTepa HSKOJOTMYECKHX MpoodJieM;
OpUEHTaIlMell Ha MPUMEHEHUE MaTeMAaTHYECKUX 3HAHUU ISl pelieHus 3a1ad B
0o0JlacTU  OKpYXarolllel cpenpl, IUIAaHUPOBAHUSA TMOCTYNKOB M OILIEHKH HUX
BO3MOYKHBIX IOCIICICTBUN ISl OKPYKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOI'O MO3HAHUS: _

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM MPAaKTUKH, IMOHUMAaHUEM
MaTeMaTUYeCKOM HayKh Kak cQepbl YeIOBEUECKOW NeATebHOCTH, JTAarloB €&
pa3BUTHA M 3HAYMMOCTH I pa3BUTHUS UUBWIW3ALWU;, OBJIAJCHUEM S3BIKOM
MaTeMaTUKM W MAaTeMaTUYeCKOM KyJIbTypOW KakK CpPEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBISATh IMPOEKTHYK) M HCCIEAOBATENBCKYIO AECSATEIBHOCTD
WHJIMBUAYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATDBI

MeTtanpeMeTHBIE PE3yJIbTaThl OCBOCHHS MPOTPAMMBI Y4eOHOTO MpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATHHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OeticmeUsMU, YHUBEPCATbHLIMU Pe2YIAMUBHIMU OeUCTNEUIMUL.

1)  Vwuueepcanvmvie  noznasamenvnwvle  Oelicmeus,  obecnedusaom
Gopmuposanue 0a308blX KOSHUMUBHBIX NPOYECCO8 00y4arwuxcs (oceoeHue
Memo008  NO3HAHUSL — OKpYJcaowe20  Mupd,  NpPUMEHeHUe  J102UYECKUX,
uccnedosamenvbCKux onepayuil, ymerull pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeiicTBUs:

e BBIABIIATHh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATUICCKUX

OOBEKTOB, TOHSATUN, OTHOUICHUW MEXAY MOHATUAMU, (POPMYIHPOBATH
OTIpe/eTICHUs] TOHATHUW; YCTaHABJIMBATh CYIICCTBCHHBIH  MPH3HAK



Kiaccu(uKaIuy, OCHOBaHUA i OOOOIIEHHWS U CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIUPOBaTh M  NPEoOpa3OBBIBaTh  CYXKJICHHUS:
YTBEpAUTENbHbIE U OTpPUIATENIbHbIE, €AWHUYHBbIC, YaCTHBIE W OOIIHE;
YCIIOBHBIE;

BBISIBJIISIT ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTUBOpeursi B (akTaxX, MaHHBIX, HAOMIOJEHUSIX H YTBEPIKICHUSX;
npeniaraTh  KPUTEPUU A7 BBISIBICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHNIL;

JeJiaTh BBIBOJIBI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX WU
WHAYKTUBHBIX YMO3AKIIOYCHHUN, YMO3aKIIOUEHUH 0 aHAJIOTHH;
MIPOBOJUTH CaMOCTOSTEIILHO J0Ka3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPXKACHUN (MIpsIMbIE U OT MPOTHUBHOIO), BEICTpauBaTh apryMEHTAaLHUIO,
MPUBOJUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXXICHHS U BBIBOJIBI,

BBIOMpATh C€roco0 pemieHus ydyeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BapHAHTOB pEIICHUs, BBHIOMpAaTh HauOoJiee MOAXOAAIUN C Y4ETOM
CaMOCTOATENLHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBbie uccienoBarebLCKue AeiiCTBUA:

HCITOJIB30BaTh BOMPOCHI KAaK HMCCIICOBATEIIHCKANA WHCTPYMEHT TO3HAHUS;
dbopMyIupOBaTh BOMPOCH], (UKCHPYIOIUE MPOTHBOPEUYHE, MPOoOIeMy,
yCTaHABIMBaTh HMCKOMOE M  JaHHOe, (GOpMUPOBAThH  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHEHHUE;

MIPOBOIUTH CaMOCTOSATEITHLHO CIUTAHWPOBAHHBII IKCIIEPUMEHT,
HCCJICIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTHu4eCcKOro
O0BbEKTa, SIBJICHUS, TIPOIECCa, BBHISBICHUIO 3aBUCUMOCTEH MEXKITY
00BEKTaMH, SIBIICHUSIMH, ITPOIIECCAMU;

CaMOCTOSITENIbHO (OPMYIIUPOBATH O0OOIIEHHS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLICHUBATH JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB H 0000IIECHUH;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TaK)KE BBIJIBUTaTh
MIPEIOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmaunmei:

BBISBJIATh JNe(UIUTHI MHOOpPMAIUKU, JAHHBIX, HEOOXOIUMBIX JI OTBETa
Ha BONIIPOC U ISl PEUICHUS 3a/1a4H;

BbIOMpaTh  WMH(OpPMAIMI0O U3  HUCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OpMAIHIO
Pa3TUYHBIX BUIOB U (OPM MIPEICTABIICHNUS,



2)

CTPYKTYpHpOBaTh UH(POPMAIINIO, IPEACTABISTH €€ B pa3IMUHBIX (hopmax,
WJUTIOCTPUPOBATH Tpaduyuecky;
OIICHUBATH HaJIEKHOCTh uHpopMaru 1o CaMOCTOSITEIILHO
c(hopMyIHPOBAHHBIM KPUTEPHUSIM.

Vuueepcanonvie  KommyHukamueuwie Oelicmeus, obecnedusaion

CcHOpMUPOBAHHOCHIb COYUATILHBIX HABLIKOG 00)UAOUUXCAL.
Oomenue:

BOCIIPUHUMAaTh MW  (POpPMYyJIHpPOBaTh CYXKIEHUS B COOTBETCTBHHM C
YCIIOBUSIMU U LIETSIMU OOILIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXXaThb CBOIO
TOYKY 3pPEHHUSI B YCTHBIX UM MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHUS IO
XOJly peuIeHus 3aJa4l, KOMMEHTUPOBAThH MMOTYUYEHHBIN pe3ysbTaT;

B X0J1€ 00CYKJEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMOM TEMBI,
npo0JieMbl, perraeMoi 3aaun, BbICKa3bIBaTh U/, HAllEIEHHbIE HA MMOMCK
pEUIEHUs; COMOCTABIATh CBOM CYXKIEHUS C CYXKICHHSIMU JPYTUX
YYaCTHUKOB JHaliora, OOHapy»uBaTh pazjiMyUMe U CXOJCTBO MO3ULMUH; B
KOPPEKTHOU GopMme (hopMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKEHHUS;
NPEACTABIATh  pE3yJbTaThl  PELICHHs  3aJaud,  SKCIEPUMEHTA,
UCCJIEIOBaHMsI,  TPOEKTa;  CaMOCTOSITeIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUSA C YYETOM 3aJ]1a4 MPEe3eHTAIMU U 0COOEHHOCTEN ayAUTOPUH.

CorpyaHuyectBo:

3)

MOHMMAaTh W HUCIOJB30BaTh  MPEUMYINECTBA  KOMAHIHOM |
WHIMBHUIYAIBHON paOOThI MPH PEIIeHUH YIeOHBIX 3a/a9; MPUHUMAThH IIeITh
COBMECTHOW JCATCIBHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOU
paboThl, pactpenesTh BUABI padoT, JOTOBAPUBATHCS, 0OCYKIATh MPOIIECC
U pe3yNbTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBAaTh B TPYMIIOBIX (hopMax paboThI (00CykIeHNsI, 0OOMEH MHEHHIA,
«MO3TOBBIC IITYPMbI» W WHBIC), BBIIOJHITH CBOK YacThb pabOTHI W
KOOPJIIMHUPOBATh CBOW JEHUCTBUS C JAPYTHMH YJiIeHAMU KOMAaHJIbI;
OIICHMBATh KA4e€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPHUTEPHUSIM,
chOpMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaiom

G opmuposanue cMblCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTU.
Camoopranuzanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a9d, BEIOUPATh CIIOCO0 peIICHHSI
C YUETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUM ¢ YIETOM HOBOM
uHbopMaIuu.

CaMOKOHTPOJIb:



e BIIQJIETh HaBbIKAMHU TO3HABATENHHON pediekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUN W MBICIHUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAaMOKOHTPOJISI Ipoiecca U
pe3yJibTaTa pelIeHUs MaTEMATUYECKOM 3a/1a4H;

e TPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU
3a1aud, BHOCHTb KOPPEKTHUBBI B [EATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OILICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEJId U YCIOBUSIM, OOBSICHATH
MPAYUHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PE3yJIbTAaTOB JESTEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

10 KITACC

OmnepupoBaTh MOHATHIMHU: TOYKA, MPSMasi, TNTIOCKOCTb.

[IpuMeHsSTh aKCHOMBI CTEPEOMETPUH M CIEJACTBUS W3 HUX MPU PEIICHUHU
reOMEeTPUYECKUX 3a/1a4.

OneprpoBaTh NOHATUSAMU: MAPAIIEIBHOCTh M HEPIEHINKYISIPHOCTD MPSMBIX
Y IJIOCKOCTEHN.

KnaccuduimpoBaTs B3aUMHOE pAaCIMOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATHSMM: JIBYTPAHHBIA yTOJI, TPaHU JBYI'PAHHOIO YIJIa,
pebpo NBYrpaHHOTO yTJa; JUHEWHBIH Yrojl ABYTPAaHHOTO yIia; TpaaycHas mepa
JABYTPAHHOTO YTJIA.

OnepupoBaTh TOHATHUAMU: MHOTOTPAHHUK, BBIMYKIBI W HEBBITYKIBIN
MHOTOTPAHHHUK, 3JIEMEHTbl MHOTOI'paHHUKA, IPaBUJIbHBIM MHOTOTPaHHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMHa; TPU3MA,
MPSAMOYTOJIHBIN NapaJUIeNIeUIe], KyO).

KnaccudpummpoBat ~ MHOTOTpaHHHMKH,  BbIOMpass ~ OCHOBaHHUS  JJiA
KJaccUPUKauu (BBITYKJIbIE W HEBBINYKJIblE MHOTOIPAHHUKHU; IPaBUIbHbIE
MHOTOTPAHHUKH; MPSMbIC U HAKJIOHHBIE TIPU3MBI, TapaljIeIICTUTICb ).

OmnepupoBaTh MOHIATHIMHE: CEKYIas TNIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBACHATH MPHUHIIMIIBI IIOCTPOSHUS CEUEHUH, UCIIONIb3YS METO/T CIIEIOB.

CrpouTh ceyeHUs] MHOTOTPAaHHUKOB METOJOM  CJE/IOB,  BBINOJHATh
(BBIHOCHBIE) TJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ
CBEpXy, COOKY, CHU3Y.

Pemmarp 3a7aun Ha HaxXOXKJCHHE TEOMETPUUYECKUX BEJIMYMH MO 00pa3iaM Wiu
QIrOpUTMaM, TPUMEHSS U3BECTHBIE AHAJUTHUECKUE METOJbl IMpU PELICHUU
CTaHJIAPTHBIX MAaTEMaTUYECKHUX 3a]1a4 Ha BBIYMCICHUE PACCTOSTHUNA MEXIY IABYMsI



TOYKaMHM, OT TOYKM JO NPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEILIMBAIOIIUMUCS IIPAMBIMH.

PemaTe 3a1aun Ha HAXOXKAEHUE T€OMETPUUECKUX BETMYMH MO 00pa3laM WiH
aIrOpUTMaM, IPUMEHSAS U3BECTHBIC AHAJIUTUYECKUE METOABI NPU pPELICHUU
CTaHJAPTHBIX MAaTEeMaTUYECKUX 3aJa4 Ha  BBIYUCIECHUE YIJIOB  MEXKAY
CKPELMBAIOIIMMUCSA MNPAMBIMH, MEXIYy IMPAMOM M  INIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMM, ABYI'PAHHBIX YTIJIOB.

Boruucisatb 00bEMBI U TJIOIIAAM MOBEPXHOCTE MHOTOTPAHHUKOB (TIpHU3Ma,
nupaMuja) ¢ TpUMEHEHUEM (QOpMyJ; BBIYUCIATH COOTHOLICHHS MEXIY
IUIOIIAIIMU TIOBEPXHOCTEHN, 00bEMaMU 110JJOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBaTh NOHATUAMHU: CHUMMETPUS B MNPOCTPAHCTBE; LEHTP, OChb U
IJI0OCKOCTh CHMMETPHUH; LIEHTP, OCh U IJIOCKOCTh CHMMETPUHU (PUTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBaTh U HMHTEPHPETUPOBATH HUHMOPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha yepTexax M
PUCYHKaX.

[IpumeHnsaTh reomeTrpuueckue (akTbl ISl PEIICHUS CTEPEOMETPUUYECKUX
3a7a4, IIPEANOJIararolUuX HECKOJIbKO IaroB PELICHUs, €CIIU YCIOBUS IPUMEHEHUA
3aJlaHbl B IBHOM (opMe.

IIpumenaTs mpocTedlive IpOrpaMMHBIE  CPEACTBA U DJIIEKTPOHHO-
KOMMYHHKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3a1ay.

IIpuBOINUTE NpUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAE H
YKU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

IIpumeHATh MONy4YEeHHBbIE 3HAHUSA Ha IPAKTUKE: AHAJIU3UPOBATh pPEajbHbIC
CUTyallud U IPUMEHATb HU3YYEHHBIC IIOHATUSA B IPOLIECCE IIOUCKA pPELICHUA
MaTeMaTHYecKd C(HOPMYIHPOBAHHONW MPOOJIEMBbI, MOJEIUPOBaTH pealbHbIE
CUTyallud Ha S3bIKE TIEOMETPUHU, WCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCITI0JIb30BAaHUEM T€OMETPUUYECKUX MOHITHI M TEOPEM, anmnapara anreOpsl; pemaTh
[IPAKTUYECKUE 3a1a4, CBA3AHHBIE C HAX0XKICHUEM T€OMETPUYECKUX BEITUYMH.

11 KITACC

OnepupoBaTh MNOHATHAMHU: LUIUMHIAPUYECKAs MOBEPXHOCTh, OOpa3yroliue
MATHHAPUYECKON  TOBEPXHOCTH;  IIWUIMHIP;,  KOHUYECKas  IMOBEPXHOCTD,
oOpa3yrolre KOHNIECKON TOBEPXHOCTH, KOHYC; c(heprueckasi TOBEpXHOCTh.

Pacno3naBath Tena BparieHus (IIUIMHIP, KOHYC, chepa U map).

OOBSICHATH CIIOCOOBI MOTYUYEHUS TE BPAILLICHUS.

KnaccudunmpoBats B3auMHOE pacroiiokeHue chepbl U MIOCKOCTH.

OnepupoBath MOHATUSMH: IMIAPOBON CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA
CErMEHTa; IIapOBOM CIIOM, OCHOBAHUE MIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJOS;
IapOBOM CEKTOP.



Bobruncnsate  00bEMBI M IUIOMIAJM  TOBEPXHOCTEM Ten  BpallleHus,
reOMETPUUYECKUX TEJI C IPUMEHEHHEM (POpMYI.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHUK, BIHCAHHBIA B chepy H
ONMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAaHHUK WM TEJO
BpAILECHHUS.

BbuucnasTe COOTHOLIEHUST MEXIY IUIOMAIAIMH MOBEPXHOCTEN M 00bEMaMu
MOAOOHBIX TEII.

N300paxxkath u3ydaemble (QUIypbl OT PYKH M C HPUMEHEHUEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINOTHATE (BBIHOCHBIE) IIJIOCKHE YEPTEHKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
¢buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJ BPAILlCHHUS.

W3BnekaTp, HWHTEPOPETHPOBATH M NpeoOpa3oBbIBaTh HHPOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEJCTABICHHYIO Ha yepTexax M
pPUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbIMONHATE OEHWCTBUSA CHOKEHUS BEKTOPOB, BBIYMTAHUSA BEKTOPOB H
YMHOKEHUS BEKTOpa Ha YUCIIO, OOBSICHATh, KAKUMH CBOMCTBAaMU OHU 00J1a/1al0T.

IIpuMeHATH IpaBUIIO NTapaJUICIICIIUAIIEAA.

OnepupoBaTh NOHATUSAMMU: 1EKaApPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YIrOJ MEXKIY
BEKTOpaMH, CKaJIsIpHOE IPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAaHAPHBIE
BEKTOPBI.

Haxonuts cymMmMy BEKTOpPOB M MPOU3BEAECHUE BEKTOPA HA YUCIIO, YOI MEXKIY
BEKTOpaMH, CKaJIPHOE IPOU3BEACHUE, pPaCKIaAbplBaTb BEKTOp 10 JABYM
HEKOJIJINHEAPHBIM BEKTOPaM.

3a/1aBaTh INIOCKOCTh YPABHEHHUEM B JIEKapTOBOM CUCTEME KOOPAMHAT.

[IpumensaTe reomerpuueckue (axThl ISl PEIICHUS CTEPEOMETPUUYECKUX
3a7a4, IPEANOJIararoluX HECKOJIBKO 11aroB PELICHUs, €CIIA yCIOBUS IPUMEHEHUA
3aJ1aHbBI B SIBHOH (popme.

Pewate mpocreninne reoMeTpuyYecKue 3aJadyd Ha IPUMEHEHUE BEKTOPHO-
KOOpPJAMHATHOI'O METO/A.

Pemrarp 3amaum Ha [I0KA3aTebCTBO MATEMATHYECKMX OTHOLICHWM W
HAX0XJIeHWE F€OMETPUUECKUX BEIMUYMH M0 00pa3liaM WK aaropuTMaM, MpUMeHsIs
U3BECTHBIE METOBI DU PELIEHUH CTAHIAPTHBIX MATEMATUYECKUX 3a/1a4.

IIpumeHaTs mpocTedlive IpOrpaMMHBIE  CPEACTBA U DJIIEKTPOHHO-
KOMMYHHKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3a1ay.

IIpuBOINUTE NpUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAE H
YKU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.



[IpuMeHATh MOJMyYEHHbIE 3HAHUS HA IPAKTUKE: AHAJIM3UPOBATH pPEAbHbBIC
CUTyallud W IPUMEHATh HU3YUYCHHBIE IOHATUS B IPOLIECCE IIOUCKA PELICHUS
MaTeMaTU4ecKu CHOpPMYIUPOBAHHON TMPOOJEeMbl, MOJEIUPOBATh pealbHbIC
CUTyallul Ha S3bIKE TE€OMETPHUM, MCCIEA0BATh NOCTPOEHHBIE MOJIEIA C
HCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, allliapara ajnreopsl; pemarhb
[IPAKTUYECKUE 3a]a4H, CBA3AaHHbBIEC C HAX0XKJICHUEM IT'€OMETPUUECKUX BEJTUYHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
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/| PasnenoB u Tem Hble pecypchl
n
. NMPOrpamMmmbl Kountpo IpakTn
Bcero | abHbIC yecKkue
padoThI padoThI
Becena, nanpasnenHas Ha c()OPMHUPOBAHHOCTh
MHPOBO33pPEHUsI, COOTBETCTBYIOIIETO COBPEMEHHOMY
http://school- ’ .
. YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKH,
collection.edu.r .
/ MOHUMaHUE MAaTEeMaTUYECKON HAyKU Kak chepbl
u . .
1 Brenenue B 10 http:// YEJI0BEUECKOM JIeATeTbHOCTH, 3TANOB €€ Pa3BUTHS U
CTEPEOMETPHIO I;l duru/ 3HAYUMOCTH JIsl pa3BUTHUS IMBUIIU3AINH, OBJIAJICHUE
resh.edu.ru . .
: SI3BIKOM MATEMATHKH i MaTEeMaTHIEeCKON KYJIBTYpOH Kak
http://uchi.ru/
CPEICTBOM IMO3HAHUS MUPA, TOTOBHOCTH OCYIIIECTBIIATH
MIPOEKTHYIO U UCCIIEIOBATEILCKYIO IEITEIbHOCTh
VHAMBHIYaJIbHO U B TPyIIE
http://school-
IIpsimMble 1 .
collection.edu.r | Y4eOHbIe cUTyaluy, HAIPaBIEHHBIE HA YCTETUYECKOE
IJIOCKOCTH B
u/ OTHOIIIEHHE K MUPY, BKIIIOYasl 9CTETUKY MaTeMaTUYECKUX
MPOCTPAHCTBE. . .
2 12 1 http:// 3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHHIA,
[TapamnensHOCT .
resh.edu.ru/ paccyXIeHU|, BOCIPUUMYHUBOCTh K MAaTEMAaTHYECKUM
b TIPSIMBIX U :
P . http://uchi.ru/ aCIEKTaM pa3JIM4YHbIX BUJIOB UCKYCCTBa
IJIOCKOCTEHN
3 [Mepnienukysp 12 http://school- OBpucTHYecKas Oecea, HanpaBieHHas Ha
HOCTb MPSIMBIX U collection.edu.r | dopmupoBaHHEe MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
TIJIOCKOCTEH u/ COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U
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00IIEeCTBEHHOH MPAaKTUKH, TOHUMaHUE MaTeMaTHUECKOMH
HayKH Kak cepbl 4eJTI0BEUECKOH 1eaTeIbHOCTH, 3TAllOB

http:/ ;
P e€ pa3BUTHS U 3HAYMMOCTH JUIS PA3BUTHS [IMBIIH3AIUH,
resh.edu.ru/ .
, OBJIaJICHUE SI3BIKOM MaTEMAaTUKH U MaTEMaTHUECKOM
http://uchi.ru/ .
KyJIETYpOH KaK CPeJCTBOM MO3HAHHUS MUPA, TOTOBHOCTh
OCYIIECTBIISATH MPOSKTHYIO U HCCIIEA0BATEIBCKYTO
JIeSITeIbHOCTh MHAMBUIYAIBHO U B TPYIIIE
VY4eOHble cUTYalluH, HallpaBJIeHHbIE HAa (OPMUPOBaHHE
TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH TPYI0II00US,
http://school- UHTEpEC K Pa3InyHbIM chepaM npodeccuoHaIbHON

collection.edu.r

JIeATEIIHbHOCTH, CBSI3aHHBIM C MaTEMAaTHKOM U &

VYTaBl MEKIY u/ NPUIOKCHUSMH, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
NPSAMBIMHU U 10 http:// Oyny1ieit mpodeccun U pealn30BbIBaTh COOCTBCHHBIE
IIOCKOCTSIMU resh.edu.ru/ ’KA3HEHHBIE IIAHBI, TOTOBHOCTh U CIIOCOOHOCTD K
http://uchi.ru/ MaTeMaTHYECKOMY 00pa30BaHUIO U CaMOOOpa30BaHHIO
Ha MPOTSHKCHUH BCEH )KHU3HU, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a/1ad
MaTEeMATHYECKON HAPaBICHHOCTH
http://school-
collection.edu.r | Jlmamor, HarpaBIEHHBIN HA 3CTETUYECKOE OTHOIIIEHUE K
u/ MUpY, BKIIOYast SCTETUKY MaTEMAaTHICCKUX
MHororpaHHuKu 11 http:// 3aKOHOMEpHOCTEH, 00BEKTOB, 3a/1a4, pEIICHUH,
resh.edu.ru/ paccyKIeHUH, BOCIPUUMYHUBOCTD K MATEMAaTHUECKUM
http://uchi.ru/ aCIeKTaM pa3JINYHbIX BUJIOB HCKYCCTBA
O0BEMBI 9 http://school- VY4eOHbIe cUTyaIluH, HAIPaBJICHHBIE HA
MHOT'OTPaHHUKO collection.edu.r | copMUPOBAaHHOCTH YMEHHUS IPUMEHSTh
B u/ MaTeMaTHYeCKUe 3HAHUS B MHTEPECaX 3I0pPOBOTO U
http:// 0e301macHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE
resh.edu.ru/ K CBOEMY 3JI0POBBIO (310pOBOE MTUTAHUE,
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C6aHaHCHpOBaHHLIﬁ PECKUM 3aHATHI 1 OTAbIXAa,

http://uchi.ru/ peryisipHas pu3nueckas akTUBHOCTh), (hU3nuecKoe
COBEPILIEHCTBOBAHKE MTPH 3aHATHSIX CIIOPTUBHO-
03JIOPOBHUTEIIHHOM IS TEILHOCTHIO

http://school-

collection.edu.r

Becena 00 oco3HaHMU TyXOBHBIX LIEHHOCTEH

[ToBTOpEHME: / poccuiickoro Hapoza, cOpMHUPOBAHHOCTh
7 CeUeHHMH, 4 1 E " HpPaBCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEICHHS,
paccTostHUs U re‘:?l)l..e duru/ CBSI3aHHOTO C HpaKTI/IIIGCKI/II\f IPUMEHEHNEM JIOCTHKECHUI
yTJIBI http://uchi.ru/ HAYKHU U JIeATEIbHOCTHIO queHoro, OCO3HAHUE JINYHOTO
BKJIa/Ia B TIOCTPOCHUE YCTOHYHUBOTO Oy IyIIeTo
OBILIEE
KOJIMYECTBO 68 5 0
YACOB I10
I[TPOI'PAMME
11 KJIIACC
DJIEeKTPOHHbBIE
No KoI9ecTBO YAC0B (uudgpossbie) Bunbi JIUGHTeJIbHOCTI/I o0yuarommxcst ¢ y4€TomM
HaunmeHoBaHue oOpa3oBartesib | padoueii NporpaMMbl BOCIIUTAHUSA
/| PasnenoB u Tem HbIe pecypchl
" MPOrpaMMsbI Kountpo IIpakTn
" Bcero | JbHBbIE yecKue
padoThI padoThI
1 Tena BpateHus 12 http://school- VYyebHbIe cUTyalluu, HalpaBJICHHbIE HA (HOPMUPOBAHKE
collection.edu.r | 3CcTeTHYECKOTO OTHOIICHUE K MUPY, BKIIOYAs ICTCTUKY
u/ MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 00bEKTOB, 33/1ad,
http:// pelieHui, paccy X ACHUH, BOCIPUUMYHUBOCTD K
resh.edu.ru/ MaTeMaTUYECKUM acleKTaM Pa3JIM4HbIX BHJIOB
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http://uchi.ru/
MCKYCCTBa
Becena, nanpaBnenHast Ha cOPMUPOBAHHOCTD
MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
http://school- ’ y
. YPOBHIO pa3BUTHsI HAYKH U OOIIECTBEHHOM MPaKTHKH,
collection.edu.r .
/ MOHUMaHHE MaTeMaTHYECKOW HAyKH KakK c(hepbl
u . )
} YeJI0BEYECKON JEATEIbHOCTH, 3TATOB €€ Pa3BUTHS U
2 OO6BEMEI TEn 5 http:// ’ P
3HAYMMOCTH JUUTSl PA3BUTHSI IUBHIIM3ALINH, OBJIAJICHNE
resh.edu.ru/ . o
, SI3BIKOM MaTEeMAaTHUKU ¥ MaTEMAaTHIECKOH KyJIbTYpOil KaKk
http://uchi.ru/
CPE/ICTBOM ITO3HAHUSI MUPA, TOTOBHOCTH OCYIIECTBIIATh
NPOCKTHYIO M HCCIIEOBATEILCKYIO IS TEILHOCTD
VHIMBHIYaJIGHO U B TPYIIIE
VYueOHbIe cuTyaluu Ha COPMHUPOBAHHOCTh YMEHUS
http://school-
, NPUMEHSTh MaTeMaTH4YeCKUE 3HaHHUS B MHTEPECax
collection.edu.r
3JI0pOBOTO M O€30IacHOT0 00pa3a KHU3HU, OTBETCTBEHHOE
Bexkrops! u/
OTHOIIICHHE K CBOEMY 3/I0POBBIO (310pOBOE MUTAHHE,
3 KOOpJIUHATHI B 10 http:// . .
cOaraHCHPOBaHHBIN PEXXUM 3aHATHIA U OT/IBIXA,
MIPOCTPAHCTBE resh.edu.ru/
. peryinsipHas pu3ndeckas akTUBHOCTb), (PU3UUECKOe
http://uchi.ru/
COBEPIICHCTBOBAHUE MPH 3aHATUSAX CIIOPTUBHO-
03JI0POBUTEIILHOMN JIEATEIIbHOCTHIO
http://school- becena, nanpasneHHast Ha COPMUPOBAHHOCTD
1 collection.edu.r | poccuiickoii rpakJIaHCKOM UJIEHTUYHOCTH, YBAKECHUS K
OBTOpEHHE N
6506 P ’ u/ NPOIUIOMY U HACTOAIIEMY POCCUHCKONW MaTeMaTHKH,
000011eHe .
4 ’ 7 http:// LIEHHOCTHOE OTHOUIEHHE K JIOCTHKEHUSIM POCCUICKUX
cucTeMaTH3alus N .
. resh.edu.ru/ MaTeMaTHKOB U POCCUHCKOM MaTeMaTH4eCKOM IIKOJIBI,
3HAHHUH . o
http://uchi.ru/ UCIIOJIb30BAaHUE 3TUX JIOCTHKEHUH B APYTUX HayKax,
TEXHOJIOTHSIX, Chepax IKOHOMHKH
OBIIEE 34
KOJIMYECTBO

YACOB IIO0
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I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEGBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

* MaremaTuka: anreOpa W Hadajla MAaTEeMaTHYECKOTO aHajin3a, TeOMETPHS.
I'eometpusi, 10-11 knaccsl/ Atanacsan JI.C., byryzos B.®., Kagomues C.b. u

npyrue, AkunonepHoe oomectBo «M3ngatensectBo «IIpocBemienne»

METOAUYECKHUE MATEPHUAJIbBI JISI YUUTEJIA

Maremartuka: anreOpa M Hayajga MaTeMaTHYECKOrO aHaliu3a, I'eOMETpHs.
I'eomerpusi: 10—11-e kmaccel: 0a30Bbld M YIUIyOJIEHHBIM  YPOBHH:
MeToaudeckue pekoMeHaanuu Kk yueoOnuky JI. C. Atanacsna, B. @. byty3o0Ba,

C. b. Kagomuesa u ap. — Mockgsa: [Ipocsenienue, 2023

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://school-collection.edu.ru/

http://resh.edu.ru/

http://uchi.ru/

http://sdamgia.ru/

http://infourok.ru/

http://uztest.ru/
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