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HOACHUTEJBHASA 3AIINCKA

PabGouas mnporpamma yuebHoro kypca «l['eomerpusi» 0a30BOT0 ypOBHSA ISt
oOyuaromuxcst 11-12  kmaccoB pa3paboraHa Ha ocHoBe DenepanibHOTO
rOCyAapCTBEHHOIO0  00pa3oBaTENbHOIO  CTaHAAapTa  CpeAHero  oOHIero
oOpa3oBaHuUs, C Y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBaHMIA, IPEIBIBIIEMBIX K
MaTEMaTUYeCKOMY OOpa3OBaHHUIO, M TPAJAUIMA POCCUIMCKOTO 00pa3oBaHUS.
Peanuzanust mporpammbl o0ecrieunBaeT OBIAJIEHUE KIIFOUYEBBIMU KOMIIETCHIIUSAMU,
COCTaBJSIIOIIMMU OCHOBY /ISl CaMOPa3BUTHS M HEMPEPHIBHOTO 0O0pa30BaHMUS,
LETTOCTHOCTh OOIIEKYIbTYPHOTO, JIMYHOCTHOTO M ITO3HABATEIBHOIO PA3BUTUS
JUYHOCTU 00yYarOIInXcsl.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTp y4eOHOro Kypca TIeOMETpPHUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OOYyCIIOBJIEHA MPAKTUYECKON 3HAUYMMOCTHIO METANpPEIMETHBIX H
NPEeIMETHBIX PE3yJIbTaTOB OOyYeHHS T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTUg oOydaronuxcsi, GopMupoBaHUs (PYHKIMOHAIBHOW MaTeMaTUYECKOU
IPaMOTHOCTH, U3YYCHHS IPYTUX y4eOHBIX NUCIMIUIMH. PazButne y oOydarommxcs
MPaBUJIBHBIX TMPEACTABICHUN O CYIIHOCTH U TPOUCXOXKIECHUU T€OMETPUUYECKUX
a0CTpakilfii, COOTHOIIEHUH pPEATbHOIO0 M HUICAIBHOr0, XapaKTepe OTPaKeHHs
MaTEMaTU4YECKOM HAyKOW SABJICHUUW U TMPOLECCOB pPEAIbHOTO MHPA, MECTE
T€OMETPUHU B CUCTEME HAYK M POJIU MAaTEeMAaTHYECKOTO MOJICTUPOBAHKS B HAYYHOM
MO3HAHUU U B MIPAKTHUKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PECHHUS
y4Yaluxcsi, a TakKKe KadeCTB MBIIUICHUS, HEOOXOJUMBIX HJsi aJanTalud B
COBPEMEHHOM OOIIECTBE.

I'eomeTrpust sBisieTcss OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHErO
oOmiero oOpa3oBaHusA, TaK Kak oOO0ECreYrMBaeT BO3MOXKHOCTb HW3Y4YEHUS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HAIMPaBICHHOCTH, TaK U TYMAaHUTAPHOM.

Jlornyeckoe MplnieHUE, (GOpPMHUPYEMOE MpPU HM3YUYEHUU OO0YYarOIUMHUCS
MOHSATUHHBIX OCHOB T€OMETPHH M MIOCTPOCHUH IETIOYKU JTJOTUICCKUX YTBEPKICHUI
B XOJIe¢ peUICHUsI TeOMETPUYECKUX 3a/ad, YMEHHE BBIJIBUTATh M OMPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONBb3YIOTCA IMPU PEIICHUH 3a/ad eCTECTBEHHO-
HAy4HOI'O LIMKJIa, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHne OpueHTHUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX 001acTsIX JeATENbHOCTH 4YenoBeka. OpueHTalus 4eloBeKa BO BPEMEHU H
IPOCTPAaHCTBE — HEOOXOJMMOE YCIOBHUE €ro COLUAIbHOTO ObITHs, ¢opMa
OTPaXXEHUSI OKPY’KAIOIIET0 MHPA, YCIOBHUE YCHEIIHOTO MO3HAaHUS U aKTUBHOIO
npeoOpa3oBaHus  JE€UCTBUTENBLHOCTH. OnepupoBaHME  NPOCTPAHCTBEHHBIMHU
oOpazamMu OOBEIUHAET pa3Hble BUABl yUYEOHOM U TPYJIOBOH NIE€ATEIHHOCTH,



SBJIIETCSI OJHUM W3 TPO(ECCHOHATBFHO BAXKHBIX KAaueCTB, MOITOMY aKTyajbHa
3amaya (opmMupoBaHUs y OOyYaroUIUMXCsl MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUJHOCTH OOpPa3HOTO MBIIUJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH IO MHOTUM HAIPaBICHUSM.

Ilens ocBoeHuss mporpammbl ydebHoro kypca «l'eomerpus» Ha 6a30BOM
ypoBHE 00yuyeHuss — oOuieoOpa3oBaTeIbHOE U OOMIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  oOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEHUs U
WCMOJIb30BAHUSA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHWUM W JCUCTBUI,
cnenuUIHBIX TEOMETPHUH, BO3MOXKHOCTH YCIEITHOTO MPOIOJDKEHUs 00pa30BaHUs
O CTEIMATILHOCTSIM, HE CBS3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPHUH.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpPOBHE IIpeAHA3HA4YeHa s
00yyYaromuxcsi CPeIHEN MIKOIbl, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHCHUI
Ha YpPOBHE OCHOBHOTO 001Iero odpa3zoBanus. Takum oOpa3om, oOydaromiuecs Ha
0a30BOM YpOBHE JIOJKHBI OCBOMTBH OOIIME MATeMaTHYECKUE YMEHHsI, CBSI3aHHBIC
co crnenuduKkod TEOMETpUU U HEOOXOIUMBbIE Uil KU3HHM B COBPEMEHHOM
oOmectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXHOCTh M3YyYHTh T'€OMETPHUIO OoJiee
rIIyOOKO, €Clii B JaJbHEHIIEM BO3HHKHET HEOOXOIMMOCTh B TE€OMETPHUYECKUX
3HAHUSX B MPOPECCUOHATBHON JESTEIHHOCTH.

JlocTi>keHHe 1eld OCBOCHMS IIPOrpaMMbl OOECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX 3ahad. [IpuopuTeTHbIMM 3aJayaMyd  OCBOCHHS  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 11—12 kaccax sSBisSIFOTCS:

e (opMmMupoBaHuE MNpEACTABICHUS O TEOMETPUM KaK dYacTH MHPOBOH

KYJBTYPhI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPAHHUKAX U TeJlax BpalleHUS
KaK O BOKHEHIIMX MAaTEMAaTHYECKUX MOJENSX, MO3BOJISIONINX OMUCHIBAThH
Y U3y4aTh pa3HbIe ABJICHUS OKPYKAIOUIEr0 MUPA;

e (¢opMupoBaHHME yMEHHUS paclo3HaBaTh Ha YEpPTEkKax, MOJACISIX U B
peaJbHOM MHUpPE MHOTOTPAHHUKU U TeJla BPaIllCHHUS;

e OBJIAJICHHME METOJIaMH PEIICHUsS 3aJlay Ha MOCTPOCHUSI Ha M300paKEHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (¢opMupoBaHHE YMEHHUS OMNEPUPOBATh OCHOBHBIMH TOHSTHSIMHU O
MHOTOTPAaHHUKAX U TeJaX BPAIIEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHUE  QITOPUTMAMU  PEHIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMHUpoBaHUE yMEHHUS  MPOBOJIUTH  HECJIOXKHBIE  JIOKa3aTeJbHbBIC
paccyXIeHusT B XOJI€ PEIIECHUs CTEPEeOMETPUYECKHX 3aJad U 3aJad C
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE WHTEJUIEKTYaJbHbBIX M TBOPYECKHUX CIIOCOOHOCTEMH
oOy4Jarommxcs, IMO3HABATEIbHOW  aKTUBHOCTH,  HCCJEI0BATEIbCKHUX
YMEHHM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATHHON rPaMOTHOCTH, pEeJIeBaHTHOM
F€OMETPUU: YMEHHE pPACHO3HABaTh IMPOSBICHUS T[E€OMETPUUYECKHUX
MOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYalMsIX M MPU WU3YUYEHUHU JIPYTUX y4E€OHBIX NPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEpHOCTEW, (GOpMyIMpOBaTh WX Ha S3bIKE
T€OMETPUM U CO34aBATh TEOMETPUUECKHUE MOJIEIIH, IPUMEHATH OCBOECHHBIN
r€OMETPUYECKUN ammapar JUisl pPelIeHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATH U OLIEHUBATH MTOJYYEHHBIE PE3YIbTaTHI.

OTnUYUTEN HOM OCOOCHHOCTBIO MPOTPaMMbl SIBJSIETCSI BKJIIOUEHHE B KYpC
CTEPEOMETPUM B HAyalle €ro MU3Yy4YeHHs 3a7ad, pPEIIaeMbIX Ha YpPOBHE
MHTYUTUBHOTO MTO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHM30BaHHas padoTa Haj
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO U MPOCTPAHCTBEHHOIO
MBIIJIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHUPYET K
JNalbHEUIIEMY U3YUYEHHIO MTPEAMETA.

[Ipeanoutenue oTAAETCS HAMMSAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHMs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEM OCHOBE UyBCTBEHHOCTbH IPEIMETHO-
MPAKTUYECKON JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4allluXcsl B Kypce CTEpPEOMETPUM MPOBOAUTCSA 3a CUET pEIICHUS 3aJad Ha
CO3JaHME€  NPOCTPAHCTBEHHbIX O0pa3oB W  33Jad HAa  ONEpPUPOBAHHE
MIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue oOpa3a NPOBOJUTCS € ONOPOM Ha
HarJIAIHOCTh, a OIIEpUpPOBaHUE O00pa3oM — B YCIOBUSAX OTBJICYECHHS OT
HaIJISITHOCTH, MBICIICHHOTO U3MEHEHUS €r0 UCXOTHOTO COJIEPKAHUS.

OcHOBHBIE cozepikaresibHble TUHUU Kypca «['eomeTrpum» B 11-12 knaccax:
«MmnororpanHukmn», «lIpsmMbIe U MIIOCKOCTH B MIPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOpbI U KOOPAUHATHI B TPOCTPAHCTBE». POPMUPOBAHUE JIOTHUECKUX YMEHUH
pacrpenensiercs He TOJbKO IO COAEPKATENbHBIM JIMHUSIM, HO W IO TOoJaM
o0yueHHs Ha YPOBHE CpeIHEro o0IIero oopa3zoBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM PE3YJbTaTaM
OCBOEHHUSl paboueil MporpamMMmbl, pacHpeleN€HHbBIM 10 ToAaM oOOyuYeHwus,
CTPYKTYPUPOBAHO TakuM oOpa3oM, 4YTOObI OBJIaJIECHUE TECOMETPUUYECKUMHU
MOHSATUSAMU U HABBIKAMH OCYIIECTBIISIOCH MOCJIEIOBATENBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM IPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEJCTABICHUN OO0YyYarolMXcs, paclIupss U
yrayOnsist €€, o0pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpumn orBoautcs 2 yaca B Henenmo B 11 kimacce u 1 gac B
Hezeno B 12 kiacce, Bcero 3a JiBa rojga ooyuenus - 102 y4eOHbIX yaca.



COILEPKXAHUE YYEBHOI'O KYPCA
11 KJIACC

IIpsiMmble M IVIOCKOCTH B MIPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS  CTEPEOMETpUU. Touka, npsMas, IUJIOCKOCTb,
npoctpancTBo. IloHsATHEe 00 aKcHMOMAaTHYECKOM IOCTPOCHUM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOe pacnosiokeHue TMpsSMBIX B IPOCTPAHCTBE: IE€pECEKArOIInecs,
IapajuleNIbHble W CKpeluBaroniuecs ImnpsMble. [lapamnenbHOCTs NPSAMBIX U
IUDIOCKOCTEH B IPOCTPAHCTBE: IApAJUIC/IbHBIE IIPSAMBIE B  IIPOCTPAHCTBE,
NapaJuIeIbHOCTh TPEX IPSAMBIX; NAPAJUIEIBHOCTh NPSAMOUW U IUIOCKOCTH. YTJBI C
COHAIIPaBJIECHHBIMA CTOPOHAMH; YIOJ MEXAY MNPSIMbIMH B IIPOCTPAHCTBE.
[TapannensHOCTD IIJIOCKOCTEN: NapaJijieibHbIC IIJIOCKOCTH; CBOMCTBaA
napajyiebHbIX TUIockocTel. [lpocTteifmue mnpocTpaHcTBeHHBIE (QUTYpBl Ha
IUIOCKOCTHU: TE€Tpa’ip, Ky0, napajuiesenunes; IoCTPOCHHE CEUCHU.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: NEPNEHAUKYJIISIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W IEPIECHINUKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU MPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
NEPIECHAUKYJIIPHON IJIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YIOJ MEXAY IPSIMOU U
IUIOCKOCTBIO;  JIBYI'PAHHBIM  yroJ, JIMHEHMHBIM yroJa JBYTPAHHOIO  yIJa.
IleprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE
OT T[psAMOM A0  IJIOCKOCTH,  HOpOeKUus  (QUrypbl  Ha  IJIOCKOCTb.
IlepneHAUKyIAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIIAPaX.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOIPAHHMKA, BBIITYKJIbIC
Y HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpHas
MpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKJIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSAMOYTOJIbHBIN
napajuiesienune U ero coucrtsa. [lupamupa: n-yroimpHas nupamuja, TpaHd U
OCHOBaHME MUPAMU/IbI; OOKOBAs M TIOJTHAS MOBEPXHOCTh MUPAMUJIbL; MPABUIIbHAS U
yceu€HHas nupamMuga. OJIEMEHTBl Npu3Mbl W nUpamuabl. [IpaBuiibHBIE
MHOT'OTPAaHHHKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; NPAaBWIbHASA IpU3Ma U
MpaBUIbHAS [HUPAMUJIA; NpPaBWIbHAs TPEYTrojbHAsA NUPaAMUAA W IPaBUIbHBIN
terpadp; KyO. IlpencraBieHve o mpaBUIBHBIX MHOTOTPAHHHUKAX: OKTajp,
nonexka’ap u ukocasap. CeyeHus Npu3Mbl U TUPAMUIBIL.

CumMeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSIMOIA,
IUVIOCKOCTH.  DJIEMEHTBl CUMMETPUM B  NHUPAMHJIAX, HapaJlielenunenax,
IIPABUIbHBIX MHOIOTPAHHUKAX.



Boeruncienre 51€eMEHTOB MHOTOTPAaHHUKOB: pPEOpa, WAroHaid, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M IIOJHOM IMOBEPXHOCTH TMPSIMOU TPU3MBI,
IJIOAJb OCHOBAaHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MPAMON MPHU3MBI.
[Inomaas OOKOBOW TMOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOW MHUPAMUIBI,
TeopeMa O IuIomand yceuéHHor nupamunbl. [loHsatue o0 o00BEMe. OO0BEM
MMAPAMUJIBL, TPU3MBL.

[TonoOubie Tena B mpocTtpaHcTBe. COOTHONICHHS MEXIY IUIOMIAAsSMU
MOBEPXHOCTEMN, 00BEMaMU NTOT0OHBIX TEIL.

12 KITACC

TeJia Bpalenus

Hunuuapuyeckas MOBEPXHOCT, oOpazyrorniue UUAJTMHIPUIECKON
MMOBEPXHOCTH, OCh UWJIWHIPUYECKOW MOBEpXHOCTU. [luamHap: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3zylas M OCh;, IUIOMAJb OOKOBOW W ITOJTHOM
MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOoHyC: ocHOBaHME U BepllMHA, 00Opa3yrolias
U OCh; IUIOMAAh OOKOBOM M TIOJHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3sylollue U BbICOTa; OCHOBaHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUaAMETp; IUIOMIAIb MMOBEPXHOCTU CREPHI.
B3aumHoe pacrionoxenue chepbl U TUIOCKOCTH; KacaTelbHas MIIOCKOCTh K cdepe;
IJI01a1b ChEephl.

N300pakeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka IMIMHIApA U KOHYCA.

KomOunanuu Ten BpalleHuss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHMCAaHHBIA OKOJO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHHWK, WU TEJO
BpAIlCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeAactBus u3z He€. OObEM UUIMHIPA,
KoHyca. O0BEM I1apa U MiIoaib cPephl.

[logo6ueie Tena B mpocTpaHcTBe. COOTHOMIEHUS MEXAY IUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOI00HBIX TEJl.

Ceuennss mwiMHApa (MapaUleIbHO W TEPHEHIUKYISIPHO OCH), CEYCHUs
KOHyca (mapajulebHOE€ OCHOBAHUIO W MPOXOJSIIEe Yepe3 BEpIUIMHY), CEUCHUS
miapa.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockocty U B ipocTpaHcTBe. CI0KEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uciio. PasiioxkeHnue BeKTopa mo TPEM HEKOMILIAaHAPHBIM
BekTopaM. I[IpaBwio mapawienenunena. Pemenue 3agay, CBSI3aHHBIX C
NpUMEHEHUEM TMpaBWJl JAEUCTBUIl ¢ BekTopamu. lIpsMoyronbpHas cucTema



KoopauHat B mnpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreiimme 3amaun B
KOOpAMHAaTaX. YTOJd MexXIy BekTopamu. CKalspHOE MPOU3BEACHUE BEKTOPOB.
Briuncnenre yrioB Mexy NpsMbIMHA M THIOCKOCTSAMHU. KOOpJIMHATHO-BEKTOPHBIN
METOJI PH PEIICHUHA T€OMETPUUECKUX 3a]1a4.

IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATDI

JIuyHOCTHBIE pe3ydbTaThl OCBOCHMSI MPOTpaMMbl y4eOHOTO MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKON TO3UIMN 00YUAIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO WJIEHAa POCCHICKOro 0OIlecTBa, MpeJCTaBICHUEM O
MaTeMaTHYECKUX OCHOBax (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
NpoleAyp TpaxaaHCKOro ooOmiecTBa (BbIOOPHI, OMNPOCHI W Mp.), YMEHHEM
B3aMMO/JICICTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBUHM C HUX
(GYHKUMUSIMHY ¥ HA3HAYCHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpPMHPOBAHHOCTHIO POCCHUICKON TPa)TAHCKON MIACHTHYHOCTH, YBAKCHHUS
K IIPOIJIOMY U HACTOAIIEMY POCCUMCKON MaTEMAaTUKH, IEHHOCTHBIM OTHOILIEHHEM
K JOCTHKEHUSIM POCCHUHUCKUX MATEeMAaTHKOB M POCCUUCKOW MaTeMaTH4eCKOU
IIKOJIbI, K HCIOJB30BAaHUIO ATUX JOCTIKEHUN B JPYIMX HayKaxX, TEXHOJIOTHSX,
chepax SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOT'0 BOCIIUTAHMS:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEH pOoccHIiCKOTO Hapo/a;
c(hOpMUPOBAHHOCTbIO ~ HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO  IOBEICHMUS,
CBSI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JACSITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/Ia B MIOCTPOCHHUE YCTOMUMUBOTO Oy AyIIETO.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIICHHUEM K MHpPY, BKIIIOYash ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3azjad, peleHnu, paccyXIcHUM;
BOCIIPUUMYHUBOCTBIO K MATEMAaTUYECKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA.

DusuyecKoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTBIO YMEHHUS MPUMEHSATH MaTeMaTUYECKUE 3HaHUA B
MHTEpecax 3J0pOBOro U 6€30macHOro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pPOBBIO (370pOBOEC IMHUTaHHE, COATaHCUPOBAHHBIM PEKUM 3aHSATHU U
OTJIbIXa, peryisipHast busnueckas aAKTUBHOCTB); bu3nuecKoro



COBEPIICHCTBOBAHUS, npu 3aHATHUAX CHIOPTUBHO-03/J0POBUTEIIHHOM
NESATEIBbHOCTHIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM LIEHHOCTH TPYIOIIO0US; UHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHATLHON  JNESITEIBHOCTH, CBSI3AHHBIM  C
MaTEMaTUKOW U €€ TPUIOKEHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccun W pealn30BbIBATH COOCTBEHHBIC J>KU3HEHHBIC IUIaHBI,
FOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MAaTeMaTHYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSKEHUU BCEU JKU3HH, TOTOBHOCTHIO K AKTUBHOMY
YYAaCTHIO B PEIICHUH NPAKTUYECKUX 33]a4 MaTEMATHYECKON HAIPaBICHHOCTH.

IKOJOrHYeCKOe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBIO JKOJIOTUYECKOW KYJIbTYpPbl, TMOHUMAHUEM BIIHUSHUS
COI[MATIbHO-?KOHOMUYECKUX TPOILIECCOB HA COCTOSIHUE MPUPOJHON U COLIMAIBHOM
Cpelbl, OCO3HaHUEM TJ00aJBbHOTO XapakTepa SKOJOTUYECKHX MpoodJieM;
OpUEHTaIlMel Ha MPUMEHEHUE MATEMAaTHYECKUX 3HAHUU JJIs pelieHus 3a1ad B
0o0JlacTU  OKpYXalolllel cpenbl, IUIAHUPOBAHUS TMOCTYNKOB M OLIEHKH HUX
BO3MOYKHBIX IOCIIEJICTBUU 111 OKPYKAIOIIEH CPEbI.

LleHHOCTH HAYYHOI'O MO3HAHUS: _

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAyKM H  OOIIECTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTeMaTUYeCKON HayKh Kak cQepbl YeIOBEUECKOW NeATebHOCTH, JTaloB €&
pa3BUTUA WM 3HAYMMOCTH JIs Pa3BUTUS ILUMBWIW3ALUU; OBJIAJICHHUEM SI3BIKOM
MaTeMaTUKH U MAaTeMaTHYECKOW KyJIbTypOW KakK CpPEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYILIECTBJISATh NPOEKTHYIO M HCCIEA0BATEIBCKYIO JEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

MeTtanpeMeTHBIE PEe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCATHHBIMH
NO3HAGAMETbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
OeticmeUsMU, YHUBEPCATbHLIMU Pe2YIAMUBHbIMU OeUCTNEUIMUL.

1)  Vuusepcanvuvie  noznasamenvmuvie  Oeiicmsus,  obecneuusaom
Gopmuposanue 0a308bIX KOSHUMUBHBIX NpoYeccos obyuarowuxcs (oceoeHue
Memo008  NO3HAHUS — OKpYdcamweeo  Mupda,  nNpumMeHeHue  JI02UHeCKux,
uccnedo8amenbeKux onepayuil, ymeHuil pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeiicTBU:

e BBIABIIATHh U XapaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHICCKUX

OOBEKTOB, TOHSATUN, OTHOUICHUH MEXAY TMOHATUAMH, (OPMYIHUPOBATH
OTIpe/eTICHUS]  TOHSTHUW; YCTaHABIMBATh CYIICCTBCHHBIH  MpPH3HAK



Kiaccu(uKaIuy, OCHOBAaHUA i OOOOIICHWS W CPaBHEHUS, KPUTEPUU
IIPOBOJIMMOI0 AHAJIN3A;

BOCIIPUHUMATh, (OpPMYJIUpOBaTh M  NPEeoOpa3oBbIBaTh  CYXKICHHUS:
YTBEPAUTEIbHbIE M OTpPULATEIbHBIC, €IMHUYHBIE, YAaCTHbIE W OOIIHE;
YCIIOBHBIE;

BBISBJIATh ~ MAaTE€MaTH4YeCKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npoTtuBopeursi B (akTax, AAHHBIX, HAONIOACHUSX U YTBEPKICHMSIX;
npeajiaraTb ~ KpUTEPUM Ui BBIABICHHS ~ 3aKOHOMEPHOCTEH  H
MIPOTUBOPEUHNIL;

JIeJIaTh BBIBOJBI C MCIOJb30BAHMEM 3aKOHOB JIOTMKH, JEIYKTHBHBIX H
VHJIYKTUBHBIX YMO3aKIOUYEHUN, YMO3AKJIFOUCHUH 110 aHAJIOTUH;
MIPOBOJUTH CaMOCTOSTEIILHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJIECHUU (IIPSIMBIE U OT IPOTUBHOIO), BHICTPAUBATh apryMEHTALUIO,
IPUBOJUTH MPUMEPbl M KOHTPHPUMEpPHI; OOOCHOBBIBaTb COOCTBEHHBIE
CYKJIEHUS U BBIBObL;

BBIOMpATh Croco0 pemieHus y4yeOHOW 3aaaud (CpaBHUBATH HECKOJBKO
BapHAHTOB pElIeHUs, BBHIOMpaTh HauOosiee MOAXOAAIUH ¢ Yy4ETOM
CaMOCTOATEIIBHO BBIICJICHHBIX KPUTEPHUEB).

ba3oBbie uccienoBare/bCKue J1eiiCTBUA:

MCITOJI30BaTh BOTIPOCHI KAaK HMCCIICOBATEIHCKANA WHCTPYMEHT IO3HAHUS;
dbopMyIUpOBaTh BOMPOCH], (UKCHUPYIOIIME MPOTHBOpEUHE, MpolIemy,
yCTaHABIMBaTh HMCKOMOE MW  JaHHoe, (GOpMUPOBAaThH  THIIOTE3Y,
apryMEHTUPOBATh CBOO TIO3UIUIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSATEITHLHO CIUTAaHUPOBAHHBIN OKCIIEPUMEHT,
HCCJICIOBAHUE TI0 YCTAHOBICHHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0BEKTa, SIBJICHUS, TIPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SIBIICHUSIMH, ITPOIIECCaAMU;

CaMOCTOSITENIbHO (OPMYIIMPOBATH OOOOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIONEHUS, WCCIEAOBAaHMS, OIICHUBATh JOCTOBEPHOCTH
MOJTyYEHHBIX PE3yIbTaTOB, BEIBOJIOB M 0000IIECHNUH;

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

Pabora ¢ undgopmanmeii:

BBISBJIATh JNeUuThl MHOpMAIUKU, JaHHBIX, HEOOXOAUMBIX JJII OTBETa
Ha BONIPOC U ISl PEUICHUS 3a/1a4H;

BbIOMpaTh  WMH(OpMANMIO W3  HUCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETHPOBATH WH(OPMAIHIO
Pa3TUYHBIX BUJOB U (POPM IPEACTABICHHUS;



2)

CTPYKTYpHUpPOBaTh UHPOPMAIIUIO, MPEACTABIATh €€ B pa3IMUHbIX (popmax,
WJLTIOCTPUPOBATh TpadUuecKy;
OIICHUBATH HaJIEKHOCTh uHdopMauu o CaMOCTOSITEIILHO
c(hopMyIHPOBAHHBIM KPUTEPHUSIM.

Vuueepcanonvie  KoOMMyHuKamueHnwvle  Oelicmeus, — 00ecneyusarom

CchOpMUPOBAHHOCMb COYUALHBIX HABLIKOG 00)UAOUUXCAL.
Oo0menue:

BOCIIPUHMMAaTh M  (QOpPMYyJIHpPOBaTh CYXKIEHUS B COOTBETCTBHH C
YCIIOBUSIMU U LIETISIMU OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BbIpa)XaThb CBOIO
TOYKY 3pEHHSI B YCTHBIX UM NMUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly peuIeHus 3a/1a4i, KOMMEHTUPOBATH MOJTYUYEHHBIN pe3ybTaT;

B X0J1€ 00CY’KJIEHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYK/1a€MOM TEMBI,
npo0JieMbl, perraeMoi 3aJauu, BbICKa3bIBaTh UJIEH, HAllEIEHHbIE HA MMOMCK
pEUIEHNs; COMOCTABIATh CBOM CYXKIEHHUS C CYXKICHHSIMU JIPYyTHUX
YYaCTHUKOB JHayora, OOHapy»KMBaTh pa3liMuue U CXOJCTBO MO3ULHUMU; B
KOPPEKTHOU GopMe (hopMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKEHHUS;
NPEACTABIATh  pE3yJbTaTbl  pPEIIEHHWd  337a4d,  SKCIEPHUMEHTA,
UCCJIEIOBaHMsI,  TPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3aJ1a4 IIPE3EHTALMU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHuyectBo:

3)

MOHMMATh W WCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIMBHUIYAIBHON paOOThI MPU PEIIeHUH YIeOHBIX 3a/1a4; MPUHUMATh IIeITh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHMU3AIUI0 COBMECTHOM
paboThl, pactpenesTh BUAB padoT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3yNbTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJIEH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyKaeHUs, OOMEH MHEHU,
«MO3TOBBIC IITYPMbI» W WHBIC), BBIMOJHATH CBOK YacTh pabOTBI H
KOOPJIIMHUPOBATh CBOW JIEHCTBHUS C JAPYTHMH YJICHAMH KOMAaHJIBI;
OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOopMyIIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnuvie  pecynamuenvle  Oelicmeus, obecneuusaiom

G opmuposanue cMblCI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTU.
Camoopranuzamnus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 33a]a4i, BEIOUPATh CIIOCO0 pelIeHIsI
C YYETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH C YIETOM HOBOM
uHdopmaIuu.

CaMOKOHTPOJIb:



e BIIQJIETh HaBbIKAMHU TMO3HABATENHLHON pediekcuu Kak OCO3HaHUS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAaMOKOHTPOJISI Ipoiecca U
pe3yJibTaTa pelIeHUs MaTEMATUYECKOM 3a/1a4H;

e TPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTb IIPU PELIEHUU
3a1aud, BHOCHUTb KOPPEKTHUBBI B [EATEJIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OILICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEJId U YCIOBUSIM, OOBSICHATH
MPUYHHBI JTIOCTHXKEHUSI WIM HEJOCTHKEHUS PE3yJIbTaTOB JESATEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

11 KIIACC

OmnepupoBaTh MOHATHIMHU: TOYKA, MPSMas, TNIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHUH M CIEACTBUS W3 HUX TMPU PEIICHUU
reOMEeTPUYECKUX 3a/1a4.

OmneprpoBaTh MOHATUSAMU: MAPAJIETBHOCTD U HEPIEHANKYISAPHOCTD MPSMBIX
U IJIOCKOCTEH.

KnaccuduimpoBaTs B3aUMHOE paCHOJIOKEHUE TPSAMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OmnepupoBaTh MOHATHSMM: JIBYI'PAaHHBIA yTroJl, TpaHU JBYI'PAHHOIO YIJIa,
pebpo IBYrpaHHOTO yrIila; JMHEWHBIH Yrojl ABYTPAHHOTO YTJa; TpalycHas mepa
JABYTPAHHOTO YTJIA.

OnepupoBaTh TOHATHUAMU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKIBIN
MHOTOTPAaHHUK, 3JIEMEHTbl MHOTOI'paHHUKA, IPaBUIIbHBI MHOTOTPaHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMHa; TPU3MA,
MPSAMOYTOJIHBIN NapaJUIeNIeUIe], KyO).

KnaccudpummpoBat ~ MHOTOTpaHHMKH,  BBIOMpass ~ OCHOBaHHUS  JJiA
KJacCUPUKaUu (BBITYK/IbIE W HEBBINYKJIblE MHOTOTPAaHHUKH; IpaBUIbHbIE
MHOTOTPAHHUKH; MPSMbIC U HAKJIOHHBIE IPU3MBI, TapalIeIICTUTICbI ).

OmnepupoBaTh MOHITHIMHE: CEKyIasi INIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBACHATH TPUHIIUIIBI IOCTPOSHUS CEUEHUH, UCIIONIb3YS METO/T CIIEIOB.

CrpouTh ceyeHHs] MHOTOTPAaHHUKOB METOJIOM  CJIE/IOB,  BBIIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ
CBEpXy, COOKY, CHU3Y.

Pemmarp 3a1aun Ha HaXOXKICHHE T€OMETPUUECKUX BEJIMYMH MO 00pa3laM Wiu
QIrOpuTMaM, TPUMEHSS U3BECTHBIE AaHAJUTHUUECKUE METOJbl IMpU PELICHUU
CTaHJIAPTHBIX MAaTEMaTUYECKHUX 33]1a4 Ha BBIYMCICHUE PACCTOSTHUNA MEXIY IBYMSI



TOYKaMHM, OT TOYKM JO0 TPsIMOM, OT TOYKHM JO IUIOCKOCTH, MEKIY
CKPEILIMBAOIIUMHUCS IIPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKACHHE T€OMETPUUECKUX BETMYUH MO 00pa3liaM WiH
aIrOpUTMaM, IPUMEHASA U3BECTHBIC AHAJIUTUYECKUE METOABI IIPU pPELICHUU
CTaHJAPTHBIX MAaTEMaTUYECKUX 3aJa4 Ha  BBIYUCIECHUE YIJIOB  MEXKIY
CKPELMBAIOIIMMUCSA MPAMBIMH, MEXIYy MpPsSAMOM M IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMM, ABYI'PAHHBIX YTIJIOB.

Boruucisatb 00bEMBI U TUIOIIAAN TOBEPXHOCTEH MHOTIOTPAHHUKOB (TIpHU3Ma,
nupaMuja) ¢ TMpUMEHEHHEM (QOpMyJ; BBIYUCIATH COOTHOLICHHS MEXIY
IUIOIIAIMU TIOBEPXHOCTEHN, 00bEMaMU OJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMH: CHUMMETpPUS B MPOCTPAHCTBE; LEHTP, OChb U
IJI0OCKOCTh CHMMETPUH; LIEHTP, OCh U IIIOCKOCTh CHMMETPUHU (PUTYPBI.

W3Bnekatb, MpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PpUrypax, MpEeACTaBICHHYIO Ha yepTexax U
PUCYHKaX.

[IpumeHnsaTs reomeTpuueckue (aKThl MJIA PELICHUS CTEPEOMETPUYECKUX
3a7a4, PEAIoJIararoluX HECKOJIbKO IIar0B PEIICHUs, €CIIU YCIOBUS IPUMEHEHUS
3aJjaHbl B IBHOM (opMe.

IIpumenars mpocredme OporpaMMHBIE  CPEACTBA U DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [IPU PELICHUN CTEPEOMETPUUYECKUX 3a1ay.

IIpuBOINTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U
YKU3HH, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB I€OMETPUU B UCKYCCTBE.

IIpuMeHATh MOJy4YEeHHBbIE 3HAHUS Ha IIPAKTUKE: aHAJIU3UPOBATh pPEajbHbIC
CUTyallud W IPUMEHATh HU3YYECHHBIC IIOHATUSA B IPOLIECCE IIOMCKA pPELICHUA
MaTeMaTH4ecKu C(HOPMYIUPOBAHHON TMPOOJIEMBI, MOJEIUPOBATh pEAIbHbIC
CUTyallud Ha S3bIKE TIE€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCITI0JIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpEM, amnmnapara aareOpsl; pemaTh
[IPAKTUYECKUE 3a1a4U, CBA3AHHBIE C HAX0XKIACHUEM I'€OMETPUYECKUX BEITUYUH.

12 KITACC

OnepupoBaTh MNOHATUSMHU: LMUIUHIAPUYECKAs IOBEPXHOCTh, O0O0pa3yroliue
HAJUHIPUYECKOM  MOBEPXHOCTH;,  IWIMHAP,  KOHUYECKass  IOBEPXHOCTD,
oOpa3yrolre KOHNIECKOH TOBEPXHOCTH, KOHYC; c(hepruieckas moBEPXHOCTb.

Pacno3naBath Tena BparieHus (IIUIMHIP, KOHYC, chepa U 1map).

OOBSICHATH CLIOCOOBI MOTYUYEHUS TE BPAILICHUS.

KnaccudunmpoBats B3auMHOE pacioyiokeHue chephl U MIIOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOI, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIOS;
IapOBOM CEKTOP.



Bbruncnsate  00bEMBI M IUIOMIAJM  TOBEPXHOCTEM TN  BpallleHus,
reOMETPUUYECKUX TEJI C IPUMEHEHHEM (POPMYI.

OnepupoBaTh MOHSATUSMU: MHOTOTPAaHHUK, BIMCAaHHBIK B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpAILECHHUS.

BbruucasTh COOTHOLIEHUST MEXIYy IUIOLIAASIMH MOBEPXHOCTEN M 00bEMaMu
MOAOOHBIX TEII.

N300paxxatb u3ydaemble (UIypbl OT PYKHM M C IPUMEHEHHUEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINOTHATE (BBIHOCHBIE) IJIOCKUE YEPTEHKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
¢buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILCHHUS.

W3BnekaTp, HHTEPHOPETHPOBATH M NpeoOpa3oBbIBaTh HHPOPMALHUIO O
MPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, MPEICTABICHHYIO Ha yepTexax U
pPUCYHKAX.

OrnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbIMONHATE JOEHWCTBUSA CIOKEHHMS BEKTOPOB, BBIYMTAaHUS BEKTOPOB H
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBSICHSTH, KAKUMH CBOMCTBAaMHU OHU 00J1a/1al0T.

IIpuMeHATh ITpaBUIIO NTapaJUICICIIUAIIEAA.

OnepupoBaTh NOHATUSAMU: JE€KAPTOBBI KOOPIUHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXAY
BEKTOpaMH, CKaJIsIpHOE POU3BEACHUE BEKTOPOB, KOJUIMHEAPHbIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxonuts cymMmMy BEKTOpPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaIPHOE IIPOU3BEACHUE, pPaCKIaAblBaTb BEKTOp II0 JABYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

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

[IpumensaTy reomerpuueckue (akThl AJid PELICHUS CTEPEOMETPUUYECKUX
3a7a4, NPEANOJIararoluX HECKOJIbKO 1Iar0B PEIICHUs, €CIIA YCIOBUs IPUMEHEHUS
3aJ1aHbBI B IBHOH (hopme.

Pewats mpocreiinne reoMeTpuyYecKUe 3aJadyd Ha NPUMEHEHUE BEKTOPHO-
KOOpPJAMHATHOI'O METOAA.

Pemlarp 3amaum Ha J0Ka3aTeNbCTBO MATEMATHYECKMX OTHOLICHHM W
HAX0XJIEHWE FeOMETPUUECKUX BEIMUYMH M0 00pa3liaM WK aJropuTMaM, MpUMEHSIs
U3BECTHBIE METO/BI IPU PELIEHUH CTAHAAPTHBIX MATEMATUYECKUX 3a/1a4.

IIpumenars mpocredve OpOorpaMMHBIE  CPEACTBA U DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKUX 3a1ay.

IIpuBOINTHE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U
YKU3HH, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB I€OMETPUU B UCKYCCTBE.



[IpuMeHATh MOMyYEHHBIC 3HAHUS HAa IIPAKTUKE: AHAJIU3UPOBATHh pPEAbHbIC
CUTyallud W IIPUMEHATh HW3YUYCHHBIE IIOHATUS B IPOLIECCE IIOMCKA PELICHUS
MareMaTU4ecku CHOpPMYJIMPOBAHHON MPOOJEeMbl, MOJEIUPOBATh peabHbIe
CUTyallul Ha S3bIKE TE€OMETPHUM, WCCIEA0BATh NOCTPOEHHBIE MOJEINA C
WCITOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpPEM, amnmapara anreOpsl; peniaTh
[IPAKTUYECKUE 3a7]a4H, CBSI3aHHbBIC C HAXOKICHUEM I'€OMETPUYECKUX BEJIIMYMH.



TEMATHUYECKOE IINTAHUPOBAHHUE 11 KJIACC

KoanuyecTBO 4acoB

Ne HanmenoBanue pa3ienoB u DJIeKTpPOHHbBIe (LM(ppOBbIE)
Kontposabubie | IlpakTuueckue
n/n TeM MPOrpaMMblI Bcero o0pa3oBaTebHbIE PeCYPChI
padoThI padoThI
1 BBenenue B crepeoMeTpuio 2 I[HOK:educont.ru
[IpsiMBbIE M TUIOCKOCTH B
I[HOK:educont.ru
MIPOCTPAHCTBE. . . . .
2 12 1 https://videouroki.net/video/38-pravilo-
[TapanienbHOCTb MPSIMBIX U .
N parallieliepipieda.html
TJIOCKOCTEM
I1
3 CPUCHAMKYIAPROCTD 13 | | IIOK:educont.ru
MPSIMBIX | IIOCKOCTEH
VIR MOV TIOAMEIMI 1 [HOK:educont.ru Tpenaxép "O6mako
4 - Ay 1p 4 3Hanmii" Maremartuka 10
TUTIOCKOCTSIMU
knacc,000"duzukon Jlad"
[HOK:educont.ru 31 npunoxenne YMK
5 M 21 2 3
HOTOTPATHIiH «CDOEPA»9 (M-5, 11.10; M-6. rn.11)
IHOK:educont.ru IIOK:educont.ru
6 O06BEMBI MHOTOTPAaHHUKOB 10 1 1 BHﬂeop(,)HHK: ) ) )
https://videouroki.net/video/38-pravilo-
arallieliepipieda.html
IToBTOpEHME: ceueHMS,
7 PTOpEHH e 6 IHOK:educont.ru
PacCTOSIHUS U YTJIbI
OBILEE KOJIMYECTBO YACOB 68 5 5

10 [IPOT'PAMME




12 KIIACC

KoanuyecTBO 4acoB

Ne HaunmenoBanue pa3ieiioB u JIeKTPOHHBIE (HH(POBHIE)
Kontpoasnbie | IlpakTudeckue
n/n TeM NPOrpaMmabl Beero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
[HOK:educont.ru Buieoypok;
https://www.youtube.com/watch?v=4hpihCOKPGE
1 Tena BpaieHus 12 1
feature=emb_logo BUAEOYPOK:
https://videouroki.net/video/52-sfiera-i-shar.html
[HOK:educont.ru BU1€OpOIHK:
2 OO0BEMEI Tel 7 1 https://videouroki.net/video/38-pravilo-
arallieliepipieda.html
B
3 €KTOPBI U KOOPJIUHATHI B 12 ) |
MIPOCTPAHCTBE
4 [ToBTOpEHME, 0000IICHHE, 3
CHCTEMAaTHU3alls 3HAHUI
OBIIEE KOJIMYECTBO YACOB 14 ) )

I10 ITIPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

11 KIJACC
Koaun4yectBo 4yacos
Ne Jlara
Tema ypoka KoHTpoJjbHbIe IIpakTH4eckue
n/n Bcero U3yYeHUs
padoTbI padoThI
[Ipenmet crepeomeTpuu. OCHOBHBIE
1 1 05.09.2023
MOHATHS CTEPEOMETPUU
5 Axcuomsl crepeomerpun. Hekoropsie | 07.09.2023
CIIEICTBUS U3 aKCHUOM.
3 [TapanienbHble psIMbIE B IPOCTPAHCTBE. 1 12.09.2023
4 [TapamienbHOCTb TPEX MPIMBIX. 1 14.09.2023
5 [TapannenbHOCTh MPSIMON U TIIOCKOCTH. 1 19.09.2023
6 CkpemuBaronuecs npsiMbie 1 21.09.2023
7 VYTl ¢ COHANpaBIEHHBIMU CTOPOHAMUIO 1 26.09.2023
8 Yroa Mexay NpsSMBIMU. 1 28.09.2023
9 [TapannenpHbIE MIIIOCKOCTH. 1 03.10.2023
10 CBOMCTBO MapaJijiesIbHbIX IIOCKOCTEH. 1 05.10.2023
11 CaoiicTBa napamienbHbIX miockocte. T 1 10.10.2023
12 Ky6 u napannenenunen. Tetparap 1 12.10.2023
13 [Toctpoenue ceuenuit 1 17.10.2023
14 O60061maronuil ypoxk. 1 19.10.2023
15 'I'<OHTp0JIBHaSI pabota o Teme . | | 24.10.2023
[TapannenbHOCTb NPSAMBIX U MJIOCKOCTEN
16 Amnanu3 ommnbok. Pabora Haj ommbkamu. 1 26.10.2023




[lepniennuKynsipHBIE MIPSIMBIE B

17 09.11.2023
MIPOCTPAHCTBE

13 [TapannensHble psiMbIe, IEPTICHAUKYJISIPHBIE 14.11.2023
K IJIOCKOCTH.

19 [Ipu3Hak nepneHAUKYJIIPHOCTH MPSIMON U 16.11.2023
IJIOCKOCTH

20 Teopema o npsiMoii epneHANKYISIPHON 21.11.2023
IJIOCKOCTH

21 PaccrosiHue OT TOUKH 10 IPAMOM. 23.11.2023

22 Teopema o TpEX NeprneHANKyIIpax 28.11.2023

7 VYTIIBl B TPOCTPAHCTBE: YTOJ MEXIY MIPAMO 30.11.2023
U TUIOCKOCTBIO

24 JIByTpaHHbIi yroJi, TMHEHHBIA yTroJ 05.12.2023
JIBYTPAHHOTO yTJia

25 [Ipuznax nf:pneHnnKynﬂpHOCTH JIBYX 07.12.2023
MJIOCKOCTEH

26 [IpsmoyronbHBIN Tapauieenunes. 12.12.2023

27 Tect Nel "[Ipsimble U IIIOCKOCTH B 14.12.2023
MIPOCTPAHCTBE

28 [lonroroBka Kk KOHTPOJILHOU paboTe 19.12.2023

29 KonTponbaas paborta 3a [ momyroaue 21.12.2023

30 Anann3 omm6Ook. Pabora Hax ommokamu. 26.12.2023

31 Pemenue 3aga4 Ha MOBTOpEHUE. 78122023
TepMuHOIOrHYECKAas JIEKCUKA.

1 [TonsiTHE MHOTOIPAaHHKUKA, OCHOBHbIE 11.01.2024
3JIEMEHTBhI MHOTOTpaHHUKA

33 Belnykiibie ¥ HEBBIITYKJIBIE MHOTOTPAHHUKHU 16.01.2024




34 [Ipusma u e€ snmemeHThl. Buabl mpusm. 1 18.01.2024
35 [IpakTuueckas padota o teme "[Ipuzma” 1 23.01.2024
36 [Ipsimas 1 HaxsIOHHas npu3Msl. [IpaBunbHas 1 75.01.2024
MpU3Ma.
37 [momaae MOBEpXHOCTHU MPU3MBI. 1 30.01.2024
38 Pemrenne 3amau. 1 01.02.2024
39 [Mupamuga u e€ rnemenTsl. Buasl mupamu. 1 06.02.2024
40 [IpaBuiibHas nupamMua. 1 08.02.2024
A1 KonTponbhas pa60Ta"no Teme "DIeMeHTHI | 13.02.2004
MIPU3MBI U TUPAMHU/IBI
42 [1nomaae MOBEpXHOCTU MUPaMUIbI 1 15.02.2024
43 VYceuéHnas nupamuaa. 1 20.02.2024
44 Pemenue 3amauy. 1 22.02.2024
45 [IpaBuIBHBIE MHOTOI'PaHHUKHU 1 27.02.2024
46 ?paKTquCKaﬂ paboTa o TeMe:" | £9.02.2024
[IpaBuibHbIE MHOTOTPaHHUKH.
47 Pemenue 3anay. 1 05.03.2024
48 Tect Ne2 "MuororpanHuku" 1 07.03.2024
49 O6o06maronuit ypoxk. 1 12.03.2024
50 KonTponbhas pabora no Temam HJ"I'OH_IaI[B | 14.03.2004
MMOBEPXHOCTHU MPU3MbI U TUPAMUIbI
51 CummMeTpust B IPOCTPAHCTBE. 1 19.03.2024
5 DNeMEHTbl CAMMETPHH MPABUEIIbHBIX 1 21.03.2004
MHOTOTPaHHHUKOB.
53 [Tonsitie 06 00BEMe. OOBEM | 04.04.2004

MIpAMOYTOJIBHOTO IMapalICJICTIMIICa




Pemenue 3amay nmo treme "OOBEM

54 1 09.04.2024
napajuiesienumnena.

55 [Tpaktuueckas padota "O0BEM ” | 11.04.2004
MPSIMOYTOJIBHOTO NTapasuiesienuIe a.

56 O06BEM IPU3MBI. 1 16.04.2024

57 O0BEM IPU3MBL. 1 18.04.2024

58 Pemenue 3anay. no reme "OO0BEM npus3MbI". 1 23.04.2024

59 O0BEM TUPaMUIBIL. 1 25.04.2024

60 O06BEM TUpaMUIBL. 1 02.05.2024

61 Pemenue 3anau no reme"O0bEM mupamMuIs". 1 07.05.2024

2 HOBTOPGHI/IG, 0000111eHIe cHUCTEMaTH3AIUS | 14.05.2004
3HaHUU. 1o Kypcey "['eomerpus"
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AIIHS

63 3HaHui. PaboTta Haj ommOKkaMu. pereHue 1 16.05.2024
3a/1a4 10 BCEMY KypCy.

64 AJIMUHUCTpaTUBHAS UTOTOBAsi KOHTPOJIbHAs 1 21.05.2024
pabora

65 HOBTOE)GHI/IC, 00001IeHIEe CHCTEMAaTH3AIUS 1 73.05.2024
3HaHuil. Pemienue 3a1a4 no BceMy Kypcy.

66 TepMuHOIOrUYECKast JIEKCUKA 1 28.05.2024

67 Htoroseiii ypox. 1 30.05.2024

68 HtoroBeiii ypok. 1

OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JISI YHEHUKA

* 'eomerpus, 10-11 knaccol/ Atanacsin JI.C., bByty3os B.®., Kagomuer C.b. u apyrue, AKIIMOHEpHOE OOIIECTBO
«M3parenscTBO «lIpocBemieHne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

tehttps://videouroki.net/video/38-pravilo-parallieliepipieda.htmlgannsie



12 KUIACC

Ne i/m

Tema ypoka

Koan4yecTBO 4acoB

Bcero

KoHTpoibHbIe
padoThbI

IIpakTHyeckue
padoThbI

Jara
H3yYeHHU
s

DJIeKTPOHHbIE
nudposbie
o0pa3oBaTe/bHbIE

pecypcebl

Cdepa u map: eHTp, paanyc, IuameTp;
IUIOMIA/Tb IOBEPXHOCTHU Chephl

B3aumMHoe pacrnonoxxenue cepsl u
IUIOCKOCTH; KacaTelbHask INIOCKOCTh K

cdepe; momans cepsl

N300paxkenue cdepsl, mapa Ha MIIOCKOCTH.
Ceuenus mapa

HunuHapuueckas MoBEPXHOCTb,
oOpa3syromue MUIHHIPHIESCKOM
MOBEPXHOCTHU, OCh [IMJIMHIPUUYECKOMN
MMOBEPXHOCTH

Hununnap: ocHoBaHMs U OOKOBast
MOBEPXHOCTh, 00pa3yoINas U OCh; IJIONIA/Th
OOKOBOM M MOJTHOU MOBEPXHOCTH

N3o0pakenune muinHApa HA TUIOCKOCTH.
Pa3péprka nmnmaapa. CedeHus MWIMHAPA
(TUTOCKOCTHIO, MapaUIeIbHON WITH
MEePIEHANKYIISIPHONW OCH IIWJIHH]IPA)

Konnueckas moBepXHOCTh, 00pa3yroime
KOHUYECKON MTOBEPXHOCTH, OCh U BEpIINHA
KOHHYECKOW MMOBEPXHOCTH




KOHYCZ OCHOBAHHC 1 BCpIIWHA,

8 o0pa3yrolas U 0Ch; IIoMaab OOKOBOM 1
MOJIHOM MOBEPXHOCTHU

9 VYceu€HHBIN KOHYC: 00pa3yroIIie U BBICOTA;
OCHOBaHUS U OOKOBasi IOBEPXHOCTh
N3o0pakeHne KoHyca Ha MIIOCKOCTH.

10 Pa3BépTka konyca. Ceuenus KoHyca
(TITOCKOCTHI0, MapaIeIbHOM OCHOBAHHUIO, U
IJIOCKOCTBIO, TPOXOISIICH Yepe3 BEPIIHHY)

1 KoMOuHamus ten BpalieHus u
MHOTOTPaHHUKOB
MHororpaHHuK, OIMCAHHBIN OKOJIO chepsl;

12 cdepa, BUcaHHAasi B MHOTOTPAHHUK WU B
TEJIO BpaleHUs

13 [Tonsarue 06 00béMe. OCHOBHBIE CBOWCTBA
00BEMOB TeN

14 O06bEM mIMHIpa, KOHYCa

15 O06bEM mapa u wiomaas chepsl
[Tomo6HbIE TeNa B IPOCTPAHCTBE.

16 CooTHoIIeHNs MeX 1y TUIOIAIMU
MOBEPXHOCTEH, 00BEMaMHK MTOTO0HBIX TEJ

17 Konrponsnas padora no temam "Tena
BpamieHus" u "O0bvemsbI Ten"

18 BekTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CnoxeHue ¥ BBIUUTaHUE BEKTOPOB

20 YMHOKEHUE BEKTOpa Ha YUCIIO




21

Pa3noxxeHue BekTopa 1o Tpém
HEKOMIUTaHapHBIM BekTopam. [IpaBuio
napajuieNenumnena

22

Pemenne 3agay, CBsI3aHHBIX C
MIPUMEHEHHEM MPaBUJI ACHCTBUH C
BEKTOpaMH

23

[IpsimoyronbHas cuctema KOOpAWHAT B
npoctpaHcTBe. KoopauHaTel BeKTopa.
[Ipocreiimne 3axa4n B KOOpAMHATAX

24

VYron mexay Bektopamu. CKaltsipHOe
MIPOMU3BEICHUE BEKTOPOB

25

Brluucnenue yrioB Mexy NpsMbIMUA U
IIJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METOM MTPH
pelIeHNN T€OMETPUUECKUX 3a1au

27

KontponbHas padota nmo Teme "BekTopsl u
KOOPJMHATHI B MPOCTpaHCTBE"

28

[ToBTOpenue, 0600IIEHNE 1
cucreMatu3anys 3HaHuil. OCHOBHEIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

29

[ToBTOpeHue, 0600IIEeHNE U
cucreMaru3anus 3HaHui. OCHOBHbBIE
¢burypsl, GpakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

30

[ToBTOpeHue, 06001mIEeHNE 1
cUCTEMAaTH3aIMs 3HAHUN. 3agaun




TUIAHUMETPHUHU U MCTOAbI UX PCHICHHA

[ToBTOpeHue, 0600IIEeHNE U
31 cucTeMaTu3alusd 3HaHui. 3agaqyu 1
TJTAHUMETPUHU ¥ METOJIBI UX PEIICHUS

[ToBTOpeHme, 0600IeHNE U
cucreMatu3anys 3HaHuil. OCHOBHEIE

32 1
¢burypsl, hakThl, TEOPEMBI Kypca
CTEPEOMETPUH
33 Wrorosas koHTposbHas paboTa 1 1

[ToBTOpeHnue, 06001mEeHNE U

34
CUCTEMATHU3ala 3HAaHNH

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME 34 3 0

YYEBHO-METONYECKOE OBECIHHEYEHUE OBPA3OBATEJIBHOI'O IPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

* ['eomerpus, 10-11 xmaccel/ Aranacsa JI.C., bByry3zos B.®., Kagomues C.b. u apyrue, AkiimoHepHoe 00IIeCTBO
«M3marenscTBO «IIpocBemenne»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

tehttps://videouroki.net/video/38-pravilo-parallieliepipieda.html qanubie







