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HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yudeOHOro kypca «l'eomerpusi» 06a30BOro ypoBHs s
oOyuaromuxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepalibHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa CPEAHETo O0IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHHWH, MPEABABIAEMBIX K
MaTeMaTH4ecKoMy OOpa3oBaHWIO, WU TPaAUIUMNA POCCUHCKOrO OO0pa3oBaHMUS.
Peanuzanmsi mporpaMMbl 00€CIIEYMBAET OBJIAICHUE KIFOUEBHIMA KOMITCTCHIIHSIMH,
COCTaBJISIFOIIIIMU OCHOBY JUII CaMOPa3BUTUS U HEMPEPHIBHOIO 00pa3oBaHMS,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHLHOTO Pa3BUTHS
JUYHOCTHU 00yYarOIMUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTp ydeOHOro Kypca TIeOMETPUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus OOYyCIIOBJIEHA MPAKTUYECKON 3HAUYMMOCTHIO METANpPEIMETHBIX M
OPEIMETHBIX PE3yJIbTaTOB OOyYeHHsS T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTus oOydaronuxcsi, GopMupoBaHus (PYHKIHUOHAIBLHOW MaTeMaTUYECKOU
IPaMOTHOCTH, U3YYCHHS IPYTUX y4eOHBIX NUCIMIUIMH. PazButne y oOydarommxcs
NPaBUJIbHBIX TPEACTABICHUA O CYUIHOCTH M MPOUCXOKICHHUH T€OMETPUUECKUX
a0CTpakiMii, COOTHOIIEHUH PEAIbHOIO0 M HUCAIBbHOI0, XapaKTepe OTPaKeHHs
MAaTEMATUYECKOM HAyKOW SBJICHUWA M TPOLECCOB PEATBHOTO MHPA, MECTE
F€OMETPUH B CUCTEME HAYK U POJIM MATEMAaTUYECKOI0 MOACIHPOBAHUS B HAYUHOM
MO3HAHUU U B IIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PECHHUS
yyaluxcsi, a TaKKe KadecTB MBbIIUICHUS, HEOOXOJUMBIX HJsi aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBiseTcs OAHMM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsA, TaK Kak oOO0ECreYrMBaeT BO3MOKHOCTb HW3Y4YEHUS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HAIMPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MbllIeHUE, (GOPMHUPYEMOE MpPU HM3YUYEHUU OO0YyYarOIIUMHUCS
MOHATUMHBIX OCHOB FT€OMETPUU U MTOCTPOCHUU LEMOYKU JIOTHUYECKUX YTBEPKIACHUN
B XOJIE pEHICHUS TeOMETPUUECKHX 3a/lady, YMEHHE BBIJIBUTaTb W OIPOBEPrarh
TUIOTE3bl HEMOCPEICTBEHHO HCIONb3YIOTCA IMPU PEIICHUH 3a/1ad €CTECTBEHHO-
HAy4YHOI'O LIMKJIa, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHne OpUeHTHUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JIACTSX JACSATENIbHOCTU 4YenoBeka. OpueHTaiusi 4eloBeKa BO BPEMEHU H
IPOCTPAaHCTBE — HEOOXOJIMMOE YCIOBUE €ro COLUAIBLHOTO ObITHs, (opMa
OTPaXEHUSI OKPY’KAIOIIET0 MHPA, YCIOBHUE YCHEIIHOTO MO3HAHUS U aKTUBHOIO
npeoOpazoBaHusi  AeWCTBUTENBHOCTH.  OmnepuUpoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpazamMu OOBEIMHAET pa3Hble BUABI y4eOHOM U TPYJIOBOM JIE€ATEIBLHOCTH,



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 10—11 Kkaccax sSBISIFOTCS:

e (¢dopMHpOBaHHWE TIPEACTABICHUS O TEOMETPUM KaK 4YacTh MHUPOBOU

KYJBTYPhI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMUpOBaHHE MPEACTABICHUS O MHOTOTPAHHHUKAX W TejaxX BpalleHUus
KaK O BOKHEHIIMX MAaTEMAaTHYECKUX MOJENSX, MO3BOJISIONINX OMUCHIBAThH
Y U3y4aTh pa3HbIe ABJICHUS OKPYKAIOUIEr0 MUPA;

e (opMupOBaHME YMEHHS paclO3HABaTh Ha 4YepTekKax, MOJIENAX U B
peaJbHOM MHUpPE MHOTOTPAHHUKU U TeJla BPaIllCHHUS;

e OBJAJECHUE METOJAMH PEIICHHS 3a7a4 Ha MOCTPOEHUS] HAa U300paKeHUAX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opMUpOBaHHE YMEHHUsI OIEPUPOBATH OCHOBHBIMU TIOHSATHUAMH O
MHOTOTPAaHHUKAX U TeJaX BPAIIEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJAJCHUE  AITOPUTMAaMHM  pEIICHHUS  OCHOBHBIX  THUIOB  3ajay;
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 ¢opmupoBaHUe 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 cozepikarenbHble TMHUU Kypca «['eomerpum» B 10-11 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 orBoaures 2 yaca B Henemo B 10 kiacce u 1 yac B
Hezaenio B 11 kiacce, Bcero 3a nBa roga ooydenus - 102 yueOHbIX daca.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTEpPEOMETpUU. TOuka, TMpsMas, IIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM TMOCTPOSHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOe pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IE€pECEKaroLInecs,
MapajyieIbHbIE M CKpenuBarommuecs mnpsmeie. [lapamienbHOCTh NOpSIMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIBbHBIE TMPSAMBIE B MIPOCTPAHCTBE;
NapauIeIbHOCTh TPEX NPSAMBIX; NAPAJUIEIBHOCTh NPSAMOW U IUIOCKOCTH. YTJBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YIoJ MEXKAY MOpsIMBIMM B IPOCTPAHCTBE.
[TapautienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napayienbHbIX TUIockocTel. [lpocteitimme mnpocTpaHCcTBeHHBIE (DUTYpHl Ha
TUTIOCKOCTHU: TE€Tpa’ip, KyO, napajuiesenunei; ToCTPOCHHE CEUCHUH.

[TepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYISIPHBIE MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapaUICIbHBIE W NEPHNECHAMKYJSPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NPsSMOU
NEPIECHAUKYJIIPHON IIJIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YIOJ MEXAY IPSIMOU U
IJIOCKOCTBIO;  ABYIPaHHbIA  yroj, JIMHEWHBIM Yroia JABYIPaHHOIO  yria.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSHHE
OT TpsIMOM 10  IUIOCKOCTH,  TPOEKIUs  (QUrypsl HAa  IUIOCKOCTb.
IlepneHAUKyISAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IJI0CKOCTEN. Teopema 0 TpEX NEPIEHAUKYIIAPAX.

MHOrorpaHHuKHU

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOIPAHHHKA, BBITYKJIBIC
Y HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipusma: n-yronbHas
npu3Ma; TPaHu U OCHOBAHUS MPU3MBI; MpsMasi U HAKJIOHHAS MPU3MbI; OOKOBas U
ITOJTHAs ITOBEPXHOCTh MIPU3MBL. [Tapamnenenunen, MPSAMOYTOJIbHBIN
napajuieJienune]l 1 ero coucrtsa. [lupamupa: n-yroimpHas nupamujia, TPpaHd H
OCHOBaHHE MUPAMU/IbI; OOKOBAs ¥ TIOJTHAS TOBEPXHOCThH MUPAMUJIbL; IPABUIIbHAS U
yCeu€HHasi MNHUpamMuzia. IJIEMEHThl Tpu3Mbl U nuUpamuabl. [IpaBuibHbIC
MHOTOTPaHHUKHU: TOHSATHE MPABWIBHOIO MHOTOTPAaHHUKA; MPAaBWIbHAS MpPU3Ma U
MpaBWJIbHAS MHUpPaAMKIA; NpaBUJIbHAs TPEYrojibHasi MUpaMHUAa W TPaBUIIbHBIN
terpadp; KkyO. IlpencraBieHve o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
nonexka’ap v ukocasap. CeyeHus Npu3Mbl U TUPaAMU/IBIL.

CumMeTpusi B MPOCTPAHCTBE: CHUMMETPUSI OTHOCUTEIBHO TOYKH, MPSIMOMU,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MHUpaMUJax, MNapajljieenuIeiax,
PaBUIIbHBIX MHOTOTPaHHUKAaX.



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.

11 KITACC

Tena Bpamenust

[Humuaapryeckas MTOBEPXHOCTD, oOpazyrorniue UJTUHIPUIECKON
MOBEPXHOCTH, OCh MWJIMHIPUYECCKOW TOBEpPXHOCTU. [lmmuHap: OCHOBaHUS W
OOKOBasi TMOBEPXHOCTh, OOpasyromas W OCh, IUIOMAas OOKOBOW U TIOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolie KOHUYECKOU MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: ocHOBaHME U BeplliMHA, 00pa3yrolias
M OChb, IUIOWIQJb OOKOBOM W TMOJHOM TMOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: UEHTp, paauyc, AUaAMETp; IUIOMIAb MOBEPXHOCTH CQEPHI.
B3aumnoe pacnosnoxxenue chepbl U MIOCKOCTH; KacaTelibHas TIOCKOCTh K cdepe;
ILJI0IIAIb ChEepHI.

N300paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka nuiamHapa U KOHyca.

KoMmOuHanuu Tenm BpalleHWss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMHUCAHHBIA OKOJIO cdephl; chepa, BIHUCaHHAS B MHOTOTPAHHUK, WM TEJO
BpaIeHusI.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00bEMe
IpSMOYTOJBLHOIO Tapajuiesienuneaa U cieacTBus u3 He€. OO0BEM UMIMHIpA,
KoHyca. O0BEM I1apa U 1Ioiaib cPephl.

[Togo6ubie Tenma B mpocTpaHcTBe. (COOTHOIIECHUS MEXIY IUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TI0I00HBIX TEJI.

Ceuenuss mwiMHApa (MapaUiebHO M TEPHEHIUKYJSIPHO OCH), CEUYCHUs
KOHyca (mapajuielbHOE OCHOBAHUIO W MPOXOJSIIEe Yepe3 BEpIIMHY), CEUCHUS
mapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrtop Ha mmockoctu U B ipocTpaHcTBe. CI0KEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uciio. PasiioxkeHue BEKTOpa Mo TPEM HEKOMIUIAaHAPHBIM
BekTopaMm. [lpaBuno mapammenenunena. Pemenune 3amad, CBSI3aHHBIX  C
IIPUMEHEHUEM IIpaBWJ JEUCTBUUM € BeKropamu. IlIpsAmoyronpHas cucrema



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.



ININIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MIPOrpaMMbl Y4eOHOIo IpeaMera
«MaremaTrka» XapakTepu3yrOTCs:

I'paxxnanckoe BociuTanue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TO3UIIMN 00YUAIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOI'O 4JIEHA POCCHICKOro oOIlecTBa, MPEJACTAaBICHHEM O
MaTeMaTUYeCKUX OCHOBax (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoLeyp TpakaAaHCKoro oOmiecTBa (BBIOOPHI, OMNPOCHI W TMP.), YMEHHEM
B3aUMOJIEHCTBOBaTh C COLMAIBHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX
(GYHKIUSIMHA 1 HA3HAYCHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(hOpPMHPOBAHHOCTHIO POCCHUICKON TPaX)TAHCKON MIACHTHYHOCTH, YBAKCHHUS
K IPOLUJIOMY M HACTOSIIEMY POCCUUCKON MAaTeMaTUKH, IEHHOCTHBIM OTHOUIEHHUEM
K JOCTHMXKEHUSM POCCHICKMX MaTEMaTUKOB M POCCUHCKON MaTeMaTU4eCKOU
IIKOJIBI, K KCHOJIb30BAHUIO 3TUX JIOCTHXKEHUW B JIPYTMX HAyKaX, TEXHOJOTHSX,
chepax IKOHOMHUKH.

JIlyXOBHO-HPaBCTBEHHOT'0 BOCIIUTAHMS:

OCO3HaHUEM JTyXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
c(hOpMUPOBAHHOCTbIO ~ HPABCTBEHHOI'O  CO3HAHUS, OATUYECKOTO  IOBEICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUMUBOTO Oy AyIIETO.

JcTeTHYecKoe BOCIUTAHME:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl ICTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIIECHHU, pacCyKJIeHUN;
BOCIIPUMMYHMBOCTBIO K MATEMATHUYECKUM ACTIEKTAM PA3JIMYHBIX BUJIOB HCKYCCTBA.

du3nyecKkoe BOCMTAHME:

c(hOpMUPOBAHHOCTBIO YMEHHUSI MPUMEHSATH MaTeMaTUYECKUE 3HAHUSA B
WHTEpecax 37J0pOBOTO U O6e30macHOro 00pasa KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTAHUE, COANTAHCUPOBAHHBIA PEXXHUM 3aHSATUH U

OT/bIXa, peryJisipHasi busnueckas AKTUBHOCTb); bu3nuecKoro
COBEPIICHCTBOBAHMUA, pu 3AHATUAX CIIOPTUBHO-03OPOBHUTEIIBHOM
NEATEIBHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM IIEHHOCTH TPYJIOJIOOMS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHATILHON  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynmymieli mpodeccun W pealn30BbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA TMPOTSHKCHHH BCEW J>KM3HHU, TOTOBHOCTHIO K AKTHBHOMY
YYacCTHUIO B PEIICHUH IPAKTUUECKUX 3a]1a4 MaTeMaTUYeCKON HaMpPaBJICHHOCTH.

IKO0J0rHYecKoe BOCIIMTAHHE:

c(hOpMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJIBTYpPHI, ITOHMMaHUEM BIIMSHUS
COITMATTIbHO-2KOHOMUYECKUX IIPOIIECCOB HAa COCTOSIHUE MPUPOIHON M COLMAIBHOM
Cpelbl, OCO3HAHMEM TJIOOAIBHOTO XapakTepa HSKOJOTHYECKUX MpOoOJieMm;
OpUEHTaIlMell Ha MPUMEHEHUE MATEMATHYECKUX 3HAHUMN JJIs pelieHus 3ajad B
00JIacTH  OKpYXKaloIlllel cpenpl, IUIAHUPOBAHUS IIOCTYIIKOB M OIECHKH HX
BO3MOJKHBIX TTOCJICICTBUH VISl OKPY’KAIOIIEH CPEeIbI.

IleHHOCTH HAYYHOTO MO3HAHUS: _

c(hOpMUPOBAHHOCTbIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH H  OOIICCTBCHHOM IPAaKTUKH, ITOHUMaHUEM
MaTeMaTHYeCKOH HayKuh Kak cdepbl YelIOBEUYECKOW NESITEIHHOCTH, ITAINoOB €&
pPa3BUTUS M 3HAYMMOCTH JJIs Pa3BUTUS I[TUBWIM3AIMU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYID W HCCIEAOBATEIBCKYIO AEATEIHHOCTD
WHJIUBHUIYaJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHbIE pe3yibTaThl OCBOCHMS MPOTPaMMBI y4eOHOTO MpeaMeTa
«Marematukay XapaKTEPU3YIOTCS OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HAGAMETbHBIMU ~ OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHLIMU
OeticmeUusMU, YHUBEPCATbHLIMU Pe2YIAMUBHBIMU OeUCTNEUIMUL.

1)  Vuusepcanvuvie  noznasamenvmuvie  Oeiicmsus,  obecneuusaom
Gopmuposanue 0a308bIX KOSHUMUBHBIX Npoyeccos obyuarowuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYydcamwezo  Mupda,  npumMeHeHue  JI02UHeCKux,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

Ba3oBble Jioruyeckue aeiicTBUS:

e BBIABJIATH M XapaKTEPU30BATh CYNIECTBEHHBIC IPU3HAKA MAaTEMAaTHUUECKHUX
OOBEKTOB, TOHSATUN, OTHOLICHUH MEXAY MOHATUAMH, (OPMYIUPOBATH
ONpE/AeNCHUs] TOHSTHUW; YCTaHABIMBATh CYIICCTBEHHBIH  MpPHU3HAK
KJaccu(UKanuy, OCHOBaHUA Ui OOOOIIEHHS U CPABHEHUS, KPUTEPUU
MPOBOAMMOTIO aHAIN3a;

e BOCHPUHHMMATH, (OPMYJIHPOBATH U  MPEOOPa3OBBIBATH  CYXKICHUS:
YTBEpAUTEIbHbIE W OTPULIATENIBbHBIE, €AMHUYHBbIC, YaCTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIBIATH  MAaTEMAaTUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOACHUSIX U YTBEPKICHUSIX;



npemyiaraTh ~ KPUTEPUM IS BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
MPOTUBOPEUHH;

e JIeNIaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JETYKTUBHBIX M
MHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSATEITHLHO JI0Ka3aTeIhCTBA MaTEMaTHYECKUX
YTBEPXKJICHUN (MPsSMbIE U OT MPOTUBHOIO), BHICTPANBATh apTyMEHTALIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIC
CYXKJIEHUS U BBIBOJIBI;

e BBIOMpaATH CHOCOO pelmieHus y4eOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BbHIOUpATh HauOoJiee NOAXOAAIUNA C Yy4YETOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUER).

Bba3oBble uccieqoBaTe1bcKue AeiicTBUS:

e HCIOJIB30BAaTh BOMPOCHI KaK HUCCIEAOBATEIILCKUN HHCTPYMEHT MO3HAHUS;
dbopMyIupoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTUBOpEUYUE, MpolIemy,
yCTaHAaBIWBaTh HMCKOMOE M  JaHHOe, (¢GOpMUPOBAaThH  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TO3UIIMIO, MHEHUE;

e TIPOBOIUTH CaMOCTOSATEIHLHO CIUTAaHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro
O00BEeKTa, SIBICHHUS, TIPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSMU, TIPOIIECCAMU;

e  CaMOCTOATEIHHO (POPMYIHUPOBATH OOOOIIEHUS U BBIBOJIBI IO pe3yJbTaTaM
MPOBEAEHHOTO HAOJIONEHUs, HCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOLIECCa, @& TAKXKE BBIIBUTAThH
MIPETNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBIABJIATH JAeUINUTHI WH(OOPMAIUHU, NAHHBIX, HEOOXOMUMBIX JJII OTBETA
Ha BOTIPOC U ISl PEIICHUS 33/1a4H;

e BpIOMpaTh HWHPOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(OpPMAIUIO
Pa3TUYHBIX BUIOB M OPM TPEIACTABICHHUSI,

e CTPYKTYpHpOBaTh WH(OpPMAIHIO, IPEACTABIATH €€ B pa3IMYHBIX (hopmax,
WJLTIOCTPUPOBATH TpaduuecKy;

e OIICHUBATh HaAEKHOCTh uHbOpMaIIH o CaMOCTOATEIBHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnvle KOMMYHUKAMUGHblIE  OeUCmBUs,  00ecnedusarom

cpopmMupo8aHnoCcms COYUATbHBIX HABLIKOE 00)YAIOUUXCHL.

OO0menne:



BOCIpUHUMATh U  (OPMYJIHPOBATH CYXKICHHS B COOTBETCTBHUH C
YCIIOBUSIMU U LIETSIMU OOIIEHUS; SICHO, TOUHO, TPAMOTHO BbIpa)KaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M MHCbMEHHBIX TEKCTaxX, /1aBaTh IMOSCHEHUS IO
XOJly pelIeHus 3a/1a4l, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3yJbTaT;

B X0JIe OOCYKJIE€HH 3a7aBaTh BOIPOCHI 0 CYIIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3aJ1auM, BbICKAa3bIBATh UJIEU, HAIIEJIEHHbIE HA TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHUA C CYXICHUAMH JIPYTUX
YYACTHHKOB JHayiora, OOHapy»KMBaTh pa3jInyue€ U CXOJCTBO MO3ULHUN; B
KOPPEKTHOH popme popMyIupoBaTh pa3HOIIACUs, CBOU BO3PAXKEHUS;
OPEJCTaBISITh  pEe3yJNbTaThl  pEIIeHUs  3aJadyd,  OSKCIEPUMEHTA,
UCCJEIOBAHMS,  TIPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (popmat
BBICTYIUICHHUS C YYETOM 33]1a4 IIPE3EHTALUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBO:

3)

NOHMMAaThb W HCHOJb30BaThb  MPEUMYILIECTBA  KOMAaHIHOM U
WHANBHUIYAIBHON pabOThI P pelIeHNH Y4eOHbIX 3a/1a4; MPUHUMATh IeITh
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThI, pacripeieNiaTh BUABI pabOT, JOTOBApPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTar paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPyNIOBBIX (hopmax paboThl (00CYy)1eHUs, 0OMEH MHEHHIA,
«MO3TOBBIE MITYPMBD» W WHBIC); BBINOJHATH CBOIO YacTb pabOTBl U
KOOPAMHUPOBATh CBOM JICHCTBUS C JAPYTMMH YJI€HAMH KOMAaHJbI;
OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT IO KPUTEPHSM,
c(hOopMyIIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Yuueepcanvnvie  pezynamuenvie  Oelicmeus, obecneuusaiom

Gopmuposarue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTABJIATH IIAaH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 perieHus
C Y4ETOM MMEIOIITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHU C YYETOM HOBOU
nHpopMaruu.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMU I[I03HABATEJIbHOW pediiekcuu Kak OCO3HaHHS
COBEPIIAEMBIX JICMCTBUH M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yibpTaTta pelieHus MaTEMaTUIECKOM 3a1auu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIpU PEHICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B JCATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OLEHUBAaTh COOTBETCTBUE pe3yJibTaTa LEIH M YCIOBHUSIM, OOBICHITH
IIPUYUHBI JTOCTHKEHUS WIM HENOCTHKECHHUSA PE3yJIbTaTOB HEATEIBHOCTH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI
10 KJTACC

OmnepupoBaTh MOHATHIMHE: TOYKA, MPsSMasi, TNTIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH M CIEACTBUS M3 HUX TMPU PEIICHUU
reOMEeTPUYECKUX 3a/1a4.

OneprpoBaTh MOHATUSAMU: MAPAJIIETBHOCTD U HEPIEHANKYISAPHOCTD MPSIMBIX
Y IJIOCKOCTEH.

KnaccudummpoBaTs B3aUMHOE pAaCHOJIOKEHUE TPSAMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATHSMM: JIBYIPAaHHBIA yTroJl, TpaHU JBYI'PAHHOIO YIJIa,
pebpo IBYrpaHHOTO yrila; JMHEWHBIH Yrojl ABYTPAHHOTO YIJa; TpalycHas mepa
JABYTPAHHOTO YTJIA.

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

Pacrio3HaBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMHa; TPU3MA,
MPSMOYTOJIbHBIN NapaJlIeNIeUIe]l, KyO).

KnaccupummpoBat ~ MHOTOTpaHHMKH,  BBIOMpas ~ OCHOBaHUS A
KJaccUPUKaUy (BBITYK/IbIE W HEBBINYKJIblE MHOTOTPAaHHUKHU; IpaBUIbHbIE
MHOTOTPAHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, TapaljIeIICTUTIEbI ).

OnepupoBaTh MOHIATHIMHE: CEKyIIasi INIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBACHATH TPUHIIUIIBI IOCTPOCHUS CEUYEHUH, UCIIONIb3YS METO]T CIIEIOB.

CrpouTh ceyeHMs] MHOTOTPAaHHUKOB METOJOM  CJIE/IOB,  BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKHW W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BU
CBEpXY, COOKY, CHU3Y.

Pemmarp 3a1aun Ha HaXOXKICHHE T€OMETPUUECKUX BEJIMYMH MO 00pa3laM Wiu
QIrOpUTMaM, TPUMEHSS U3BECTHBIE AHAJUTHUUECKUE METOJbl IMpU PELICHUU
CTaHJIAPTHBIX MAaTEMaTUYECKHUX 3a]a4 Ha BBIYMCICHUE PACCTOSTHUNA MEXIY IBYMSI
TOYKAMH, OT TOYKH JO TMPSMOM, OT TOYKH /O IIJIOCKOCTH, MEXKIY
CKPEILMBAIOIIUMHUCS TPSIMBIMHU.

Pemarsb 3a1aun Ha HaxOXJAEHHE T€OMETPUUECKUX BEJIMYMH IO 00pa3laM Wiu
QITOpUTMaM, TPUMEHSS W3BECTHHIC aHAJUTHYECKHE METOJbl TPH PEIICHUH
CTaHJIAPTHBIX MaTEMaTHYEeCKHX 3aJad Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEIIMBAIOIIUMUCS  TPSIMBIMH, MEXKIy TMPAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.



Borancnsate 00bEMBI U IIIOLIAAM MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
nupampga) ¢ TNpUMEHEHHEM (OpMys; BBIYMCIATH COOTHOIICHHUS MEXIY
IJIOLIAASMU TOBEPXHOCTEHN, 00BEMaMU NTOTI0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh NOHATUAMHU: CHUMMETpPUsS B NPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (QUTYPBI.

W3Bnekarb, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO HA YepTexXax U
PUCYHKAX.

[IpumensaTy reomeTpuyeckue (aKTbl UIA PEUICHHUs] CTEPEOMETPUUYECKHUX
3a/1a4, MPEANOIararouX HECKOJIBKO IaroB PELIEeHUs, €CJIA YCI0BUS IPUMEHEHHUS
3aJlaHbl B IBHOM (hopme.

[IppuMensaTs NpoCTEHIIME MNPOrPAMMHBIE  CPEACTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHU CTEPEOMETPUUECKUX 3a1a4.

IIpuBoauTH NpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
KU3HH, pACIIO3HABATH NIPOSIBJIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMY4YEHHBIE 3HAHHS Ha IIPAKTHKE: AHAIM3WPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATb HU3YUYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PELICHMS
MaTeMaTUYeCKu CQHOPMYJIMPOBAHHON MpPOOJIEMBI, MOJEIUPOBATh PpEAIbHbIC
CUTyalluld Ha S3bIKE TEOMETPUHU, HCCIEN0BATh IOCTPOEHHBIE MOJEIU C
MCIT0JIb30BAaHUEM T€OMETPUUYECKUX MOHIATHI U TEOPEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7]a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUYECKUX BEJINYMH.

11 KUIACC

OnepupoBaTh TOHATHIMH: LHJIUHIAPHYECKAS ITOBEPXHOCTh, OOpa3yIOIIHe
MWIMHAPUYECKON  TOBEPXHOCTH;  IIWJIMHIP;  KOHWUYECKas  IMOBEPXHOCTH,
oOpa3yrolre KOHNIECKON TOBEPXHOCTH, KOHYC; c(heprudeckas MOBEPXHOCTb.

Pacnio3naBath Tena BpanieHus (LHUJIUHIP, KOHYC, cdepa U map).

OOBSICHATH CIIOCOOBI IMOTYUYEHUS TE BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioxKeHue chephl U MIOCKOCTH.

OnepupoBath MOHSATUSMHU: IMIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA
CErMEHTa; IIapOBOM CIJIOM, OCHOBAHUE IAPOBOrO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOM CEKTOP.

Beraucnsate  00BEMBI M TIOMIQTM  TIOBEPXHOCTEW  TeNm  BpallcHWS,
T€OMETPUYECKUX TeJI C TPUMEHEHUEM (HOPMYIIL.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAHHWK, BIIMCAaHHBIK B cdepy u
OMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK WM TEJO
BpaIcHusI.

BBIYuCISITh COOTHOMICHUSI MEXY IUIOMIAASIMU MOBEPXHOCTEH W 00BEMaMU
OTI00HBIX TEJL.



N3o6paxarh u3yyaeMble (PUIypbl OT PYKM M C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
(quryp: BUI CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUYEHUS TEJ BPAILECHHUS.

W3Bnekatb, HWHTEPHPETUPOBATH U MpPeoOpa3oBbIBaTh HHGOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, MpEeACTaBICHHYIO Ha yepTexax U
PUCYHKaX.

OrnepupoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBIMONHATE OEHCTBUSA CIIOKEHHMS BEKTOPOB, BBIUMTaHUS BEKTOPOB W
YMHOEHHMsI BEKTOpa Ha YUCIIO0, 00ObIACHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1ato0T.

IIpuMeHATh NpaBUiIo napajuieienunesaa.

OneprpoBaTh NOHATUAMMU: JEKAPTOBBI KOOPIUHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YOI MEXKIY
BEKTOpPaMH, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBL.

Haxoaute cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJspHOE IMPOM3BEACHUE, pACKIaAbIBaTh BEKTOpP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumeHnsaTs reomeTpuueckue (akThl AJIA PELICHUS CTEPEOMETPUYECKUX
3a/1a4, IPEANoaralinX HECKOJIBKO 1aroB PELICHUs, €CJIM YCIOBUSA IPUMEHEHHUS
3aJjaHbl B IBHOM (opMe.

Pewate mpocreiiine reoMeTpUYECKUE 3a/1adyd HA NPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METOJA.

Pemware 3amauM Ha [I0KA3aTesbCTBO MATEMAaTHYECKUX OTHOLICHHM W
HaXO0KJIEHUE T€OMETPUUYECKUX BEJIMYUH MO 00pa3liaM WK aaropuTMaM, NpUMEHsIs
M3BECTHBIE METO/IbI IPH PEIICHUH CTAHAAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[IppuMensaTe NpoCTEHIIME TNPOrPAMMHBIE  CPEACTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUYECKUX 3a1a4.

IIpuBoauTH NpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
KU3HH, pACIIO3HABATH NIPOSIBJIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMY4YEHHBIE 3HAHHS Ha IIPAKTHKE: AHAIM3WPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATb WU3YUYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKAa PELICHUs
MaTeMaTU4ecku CQHOPMYJIMPOBAHHON MpPOOJIEMBI, MOJEIUPOBATh PEAIbHBIC
CUTyalluld Ha S3bIKE TEOMETPUHU, HCCIEN0BATh IOCTPOEHHBIE MOJEIU C
UCIT0JIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOPEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7]a4M, CBA3AHHBIE C HAXOXKICHUEM T'€OMETPUYECKUX BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

Kosan4yectBo yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
Konrpoiabusie | IIpakTHyecku
n/n NPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI e padoThbl
pecypcsbl
1 BBenenue B crepeoMeTpuio 10 https://lesson.edu.ru/02.3/07
I1 e OCKOC .
2 PAMBIC I TIOCKOCTH B TIPOCTPATICTBE . 12 1 https://lesson.edu.ru/02.3/07
[TapanienbHOCTb MPSIMBIX U MJIOCKOCTEN
[TepnieHAUKYIAPHOCTD MPSIMBIX U
3 PHICHA Uy p p 12 https://lesson.edu.ru/02.3/07
IJIOCKOCTEH
4 Yrisl MeXAy NPSMBIMU U IUIOCKOCTSAMU 10 1 https://lesson.edu.ru/02.3/07
5 MHoOrorpaHHuKu 11 1 https://lesson.edu.ru/02.3/07
6 O0bEMBI MHOTOTPAHHUKOB 1 https://lesson.edu.ru/02.3/07
7 IToBTOpEHME: CEUEHHUSI, PACCTOSIHUS U YTJIbI 0 https://lesson.edu.ru/02.3/07
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE

HaumeHoBaHue pa3neioB u TeM nuppoBbIe

Ne i/m P KonrtpoJsbnsie | IIpakTnyeckue (g )
NMPOrpamMMbl Bcero o0pa3oBaTebHbIE

padoThI padoThI
pecypcsl
Tena BpaieHus 12 https://lesson.edu.ru/02.3/07
OO0BEMBI TEN 5 1 https://lesson.edu.ru/02.3/07
BeKTOpbI U KOOpAUHATHI B IPOCTPAHCTBE 10 1 https://lesson.edu.ru/02.3/07
IT 600
OBTOPEHHE, 000 meHI:Ie’ 7 1 https://lesson.edu.ru/02.3/07

CUCTEMATH3aLMsl 3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE IIJTIAHUPOBAHHUE

10 KJIACC
N KoumyecTBo 4yacoB DJIeKTPOHHBIE HH(POBbLIE
l'l/_I[ Tema Ypoka Be KOHTpO_]'[[,H[,Ie HpaKaneCKn oﬁpasoBaTe.anble
ero
padoThI e padoThI pecypcehl

OCHOBHBIE TIOHATHS CTEPEOMETPUH: TOUKA,

mpsiMasi, MI0CKOCTh, MpocTpaHCcTBO. [IpaBuiia https://lesson.edu.ru/
1 M300paKeHMs Ha PUCYHKAX: N300pakeHUs 1 02.3/07

TUTOCKOCTEH, MapajIeIbHBIX TPSAMBIX

(OTpe3KOB), cepeMHBI OTpPE3Ka

[TonaTHs: nepecekarouecs MI0CKOCTU e
2 ' ’ 1 02.3/07

TIepeceKaroNInecs IpsiMasi v TUIOCKOCTh

[TonsiTHsA: nmepecekaronmecs mioCKOCTH hitps://lesson.edi.r)
3 ' ’ 1 02.3/07

TIepeceKaroNINecs IpsiMasi v TUIOCKOCTh

3HaKOMCTBO C MHOTOTpaHHUKAMH, https://lesson.edu.ru/
4 n300pakeHre MHOTOIPaHHUKOB Ha 1 02.3/07

pHUCYHKaX, Ha MPOSKIIMOHHBIX YePTEKaAX

HavanbsHbie cBelleHUs 0 KyOe U MUpaMH/IE, https://lesson.edu.ru/
5 ux pa3BEépTku u Moaenu. CeueHus 1 02.3/07

MHOTOTPaHHHKOB

HavansHbie cBeieHUs 0 KyOe U MUpaMHu/e, https://lesson.edu.ru/
6 ux pa3BeépTku u Moaenu. CeueHus | 02.3/07

MHOTOT'PaHHUKOB
7 [Tonsatue 06 akCHOMaTHYECKOM ITOCTPOECHUH 1 https://lesson.edu.ru/

CTCPCOMETPUN. AKCHUOMBI CTCPCOMCTPHUHN U

02.3/07
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CIICACTBHA U3 HUX

[TonsiTHE 00 aKCHOMATHYECKOM TTOCTPOCHUH https://lesson.edu.ru/
8 CTEpPEOMETPUU: aKCUOMBI CTEPEOMETPHUH U 02.3/07
CJIEJICTBUS U3 HUX
[TonsiTHE 006 aKCHOMATHYECKOM TTOCTPOSHUH https://lesson.edu.ru/
9 CTEPEOMETPUU: aKCUOMBI CTEPEOMETPHUU U 02.3/07
CIICZICTBUS U3 HUX
[TonsTHE 006 aKCHOMATHYECKOM TTOCTPOCHUHU https://lesson.edu.ru/
10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U 02.3/07
CIICZICTBUS U3 HUX
B3anMHOe pacmonokeHue npsMbIx B https://lesson.edu.ru/
11 MIPOCTPAHCTBE: MEepeCeKarouecs, 02.3/07
napajiesIbHble ¥ CKPEIIMBAIOIINECs PSMBbIe
[TapaniaenbHOCTh MPSMBIX U IIIOCKOCTEN B
MIPOCTPAHCTBE: MapalljiesibHbIE NMPSMBIC B https:/flesson.edu.ru/
12 PosIPb P e 02.3/07
MIPOCTPAHCTBE; NapaIeIbHOCTh TPEX
MPSIMBIX
[TapanienbHOCTh NPSAMBIX U IJIOCKOCTEN B https://lesson.edu.ru/
13 npoctpanctie: [lapanienbHOCTh NPAMON 1 02.3/07
IJIOCKOCTH
https://lesson.edu.ru/
14 VYTIIbl ¢ COHANpPaBIEHHBIMU CTOPOHAMU 02.3/07
https://lesson.edu.ru/
15 Yroa Mexay NpsSMbIMU B TPOCTPAHCTBE 02.3/07
https://lesson.edu.ru/
16 VYron Mexay npsiMbIMU B IPOCTPAHCTBE 02.3/07



https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07

[TapannenbHOCTh MIOCKOCTEM:

https://lesson.

edu.

ru/

17 02.3/07
napasieNbHbIe MI0CKOCTH
https://lesson.edu.ru/
18 CaolicTBa napamienbHbIX IJIOCKOCTEN 02.3/07
[IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI HA hitps://lesson.edu.ru/
19 P PosIP 7P 02.3/07
TJIOCKOCTH: TeTpadip, KyO, mapaienenure]
https://lesson.edu.ru/
20 [TocTpoenue ceuenuit 02.3/07
https://lesson.edu.ru/
21 [TocTpoenue ceuennii 02.3/07
KonTponbaas pabora o teme "IIpsimbie https://lesson.edu.ru/
22 IIJIOCKOCTH B IIPOCTPAHCTBE. 02.3/07
[TapannenbHOCTb NPSAMBIX U IIIOCKOCTEN"
[TepneHIUKyISIPHOCTD MPSMOM U TIOCKOCTH: hitps://lesson.edu.ru)
23 PHEHATIEYID P ' 02.3/07
MEPICHIUKYISIPHBIC MIPSIMbIE B IPOCTPAHCTBE
MpsMbLe TaDALICILHbE 1 https://lesson.edu.ru/
24 P P 02.3/07
MEPICHIUKYIISIPHBIC K MJIOCKOCTH
TpsMbLe TaDALICILHbE 1 https://lesson.edu.ru/
25 P P 02.3/07
MEPIICHIUKYJISIPHBIC K TJIOCKOCTH
[Ipu3Hak nepneHANKYJISPHOCTH IPSIMOU U https://lesson.edu.ny
26 P PHEHAMIYID P 02.3/07

IIJIOCKOCTH
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[Tpu3HaK nepreHAuKYISIPHOCTH MPSIMOKN H ——
27 P PHEHAMIYIAP P 02.3/07

TUIOCKOCTH

Teopema o npsMOi MepHIeHIUKYIAPHON https://lesson.cdu.ru/
28 P P PHETHEY AP 02.3/07

TJIOCKOCTH

TeopeMa o IIPSIMON TTEPIEHAUKYIAPHOM https://lesson.edu.ru/
29 P P P P 02.3/07

TJIOCKOCTH

TeopeMa o IIPSIMON TIEPIEHAUKYISAPHOM https://lesson.edu.ru/
30 P P P Y 02.3/07

TJIOCKOCTH

[leprieHUKYyISp ¥ HAKIIOHHBIE: PACCTOSHUE https://lesson.edu.ru/
31 OT TOYKH J0 IJIOCKOCTH, PACCTOSTHUE OT 02.3/07

HIPSIMOH 10 IIJIOCKOCTH

[lepnienIuKyIsIp ¥ HAKJIIOHHBIE: PACCTOSHUE https://lesson.edu.ru/
32 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT 02.3/07

MPSIMOM JI0 TUIOCKOCTH

[lepnieHuKyIsip ¥ HAKIOHHBIE: PACCTOSHUE https://lesson.edu.ru/
33 OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHUE OT 02.3/07

NPSIMO¥ IO TUIOCKOCTH

[lepnenuKysip ¥ HAKJIOHHBIE: PACCTOSHUE https://lesson.edu.ru/
34 OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE OT 02.3/07

MPSIMO¥ IO TUTOCKOCTH

VYTabBl B IPOCTPAHCTBE: YOI MEXKIY IIPSIMOM https://lesson.edu.ru/
35 pocIp Y y 1P 02.3/07

Y TUTOCKOCTBIO
16 JIByrpaHHbIN yroj, TUHEHHBIN yro https://lesson.edu.ru/

JBYTPaHHOI'O yria

02.3/07
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JIByrpaHHbIi yroJi, TMHEWHBIA Yol https://lesson.edu.ru/
37 P YT, Y 02.3/07
JIBYTPAHHOTO yTJIa
[TepnieHAMKYASAPHOCTD IUIOCKOCTEMN: MPU3HAK https://lesson.edu.ru/
38 PHEHATIETBD e 02.3/07
MePIEHANKYISIPHOCTH JBYX IIOCKOCTEH
o https://lesson.edu.ru/
19 [lepneHIuKyISIpPHOCTD MJIOCKOCTEMN: IPU3HAK 02.3/07
MEPIEeHIUKYISIPHOCTH BYX IIOCKOCTEH '
. https://lesson.edu.ru/
40 [lepneHIuKyISIPHOCTD MJIOCKOCTEMN: IPU3HAK 02.3/07
MEPIEeHIUKYISIPHOCTH JBYX TIOCKOCTEH '
https://lesson.edu.ru/
41 TeopeMa o TpEX NepHeHAUKYIIApax 02.3/07
https://lesson.edu.ru/
42 Teopema o Tpéx nepneHAUKyIIpax 02.3/07
https://lesson.edu.ru/
43 Teopema o Tpéx nepneHAUKyIIpax 02.3/07
KonTponbnas pabota mo temam
" P P https://lesson.edu.ru/
44 [leprnieHAUKYIAPHOCTD MPSIMBIX U 02.3/07
miockocTeil" u "YIIbl MEXIy MPSMBIMU U '
IJI0CKOCTSIMU"
45 [ToHsiTHE MHOTOTPAaHHHUKA, OCHOBHBIC https://lesson.edu.ru/

QJIEMCHTBI MHOT'OT'PAHHUKA, BBIITYKIIBIC U
HCBBIITYKJIBIC MHOT'OI'DAHHUKHU, pa3BépTI<a

02.3/07
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MHOI'OI'paHHHUKa

[Ipu3ma: n-yronpHas mpu3Ma; rpaHu U

https://lesson.edu.ru/

46 OCHOBAHHS TIPU3MBI; TIPsIMasi ¥ HAKJIOHHASI 02.3/07

IpU3MBI; OOKOBas M OJTHAS TIOBEPXHOCTD

MPU3MBI

[Mapannenenunen, MpsMOYTOIBHBIN e
47 . 02.3/07

napaiesienue ] ¥ ero CBOUCTBa

[Mupamua: n-yroipHas mupaMuIa, TPaHd |

OCHpOBaHI/Ie HI/IzaMI/IJIBI; 6012)1331;{ u ,noljmaﬂ e
438 02.3/07

MOBEPXHOCTh TTMPAMU/JIBbL; IPABUIIbHAS U

yCeuE€HHas TUpaMuIa

[TpaBuiIbHBIC MHOTOTPAHHHUKH: TTOHSATHE

MPaBUILHOTO MHOTOTPAHHUKA; IPAaBUIIbHAS https://lesson.edu.ru/
49 Npy3Ma U MpaBUiIbHAs MUPAMUIA; 02.3/07

NpaBUIIbHAS TPEYTOJIbHAS TUPAMUTIA U

MIPaBWIbHBIN TeTpasap; KyO

[IpencraBnenue o MpaBUIBHBIX https://lesson.edu.ru/
50 MHOTOTpaHHMKaX: OKTa’dap, 10AEKa3Ip U 02.3/07

HKOCadP.

CumMeTpusi B IPOCTPAHCTBE: CUMMETPHS

OTHOCHUTENFHO TOYKH, MPSMOM, TUIOCKOCTH. https://lesson.edu.ru/
51 DNeMEHThl CUMMETPUH B IMpaMUIAX, 02.3/07

napaJuiesienuneaax, MpaBuIbHbIX

MHOTOTPaHHHKaX

Berunicienue 3eMeHTOB MHOTOTPaHHHUKOB! ——
52 . 02.3/07

pE€Opa, TuaroHa u, yribl
53 [Tnomrans 6OKOBOI MOBEPXHOCTH U TTOJHOM https://lesson.edu.ru/
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MOBEPXHOCTHU MPSIMOM MPU3MBI, TIOIIAh
OCHOBaHMH, TeopemMa 0 OOKOBOH
MMOBEPXHOCTHU MPSIMON TIPU3MBI

02.3/07

[Tmomaae 60KOBOM MOBEPXHOCTH H
HOBerHOCTI/I HpaBHHBHOfI HI/IpaMI/II[I)I,

https://lesson.edu.

ru/

54 y 02.3/07
TeopemMa O TUIoMaa OOKOBOM MOBEPXHOCTH
YCEUEHHOU NMUPAMUIBI
KOHTDOLHAL DAGOTA [0 TeMe https://lesson.edu.ru/
55 OHTP pabe 02.3/07
MHororpaHHuKu
https://lesson.edu.ru/
56 ITonsarme 00 00BEME 02.3/07
https://lesson.edu.ru/
57 O0BEM TpaMuIbI 02.3/07
https://lesson.edu.ru/
58 O0BEM TMpaMuIbI 02.3/07
https://lesson.edu.ru/
59 O0BEM TpaMHuIBI 02.3/07
https://lesson.edu.ru/
60 O0BEM UpaMHUIBI 02.3/07
https://lesson.edu.ru/
61 O0BEM npu3MbI 02.3/07
https://I| .edu.
62 OBbEM TpH3MBI ps://lesson.edu.ru/

02.3/07
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https://lesson.edu.ru/

63 O06BEM TIPU3MBI 1 02.3/07

Kontpoinbnas padota no teme "O0bEMBI https://lesson.edu.ru/
o4 : 1 02.3/07

MHOTOTPaHHHKOB

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AIIHS https://lesson.edu.ru/
65 3HaHuil. [loctpoenue ceuenuii B 1 02.3/07

MHOTOTpaHHHKE

[ToBTOpeHue, 0600IIEHNE CHCTEMAaTH3aITUs

3HaHUI. Beruncienrue pacCTOSIHUI: MEXIY https://lesson.edu.ru/
66 JIBYMsI TOYKaMH, OT TOYKH 0 MPSIMOH, OT 1 02.3/07

TOYKH JI0 TJIOCKOCTH, MEKITY

CKPEIIMBAIOIIUMHUCS MTPSIMBIMH

[ToBTOpeHUEe, 0600IIEHNE CUCTEeMATH3AIIHS https://lesson.edu.ru/
67 . 1 02.3/07

3HaHU# M0 TeMe « MHOTOTPaHHUKIY

[ToBTOpenue, 0600IIEHNE CUCTEMAaTH3aITUs

3HaHUI. Beraucinenue yrioB: Mexmay https://lesson.edu.ru/
68 CKPEILMBAIOIIUMUCS TPSIMBIMU, MEKIY 1 02.3/07

MPSIMOU U IUIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YIJIOB MEXIY MIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOTPAMME

68
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11 KIIACC

KoanuyecTBO 4acoB

DJIeKTPOHHBIE HH(]poBbIE

Ne m/m Tema ypoka B Kontpoabnusie | IlpakTuueckn o0pa3oBaTejibHbIE
cero
padoThbI e padoThbI pecypchl
Cipepa 1 1map: LIEHTp, PATHYC, AHAMETD: https://lesson.edu.ru/
TUTOINA/Ib TOBEPXHOCTH CEphI
B3aumuoe pacrionoxenue chepsl U https://lesson.edu.ru/
2 IUIOCKOCTH; KacaTebHas INIOCKOCTh K 1 02.3/07
cdepe; mowmaab chepsl
N300paxkenue cgepsl, mapa Ha IIOCKOCTH e
3 P boL AP ‘ 1 02.3/07
Ceuenus mapa
WINHAPUYECKasi TOBEPXHOCTH,
2[6 a3 Kf) SR qucmﬁ https://lesson.edu.ru/
4 PasyTOIHE HITHHAD 5 | 02.3/07
MIOBEPXHOCTH, OCh IMJIHMHAPUIECKOM
MOBEPXHOCTH
[{uuHap: ocHOBaHUS U OOKOBast https://lesson.edu.ru/
5 MOBEPXHOCTh, 00pa3yolas U oCh; 1 02.3/07
IUIOIAAb OOKOBOM M MOJHOM MOBEPXHOCTH
N300paxeHne NUINHAPA Ha MJIOCKOCTH.
.. https://lesson.edu.ru/
6 Pa3séprka nmnunapa. CeueHus HUIMHAPA I 02.3/07
(TTOCKOCTHIO, TAPATIIETEHOM UITH '
NEePIEHINKYJIIPHON OCH LIMIMHIPA)
Konnueckasi moBepXHOCTb, 00pa3yrouiye https://lesson.edu.ru/
7 KOHUYECKOW MOBEPXHOCTH, OCh U BEPIITMHA 1 02.3/07

KOHHYECKOM MMOBCPXHOCTU
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MOBEPXHOCTEN, 00bEMaMH TIOIOOHBIX TEI

Konyc: ocHOBaHue U BepInHa, https://lesson.edu.ru/
8 00pa3yrolas ¥ 0Ch; IJI0MaIs OOKOBOU H 02.3/07

MIOJTHOM TTOBEPXHOCTH

Y ceuéHHBINM KOHYC: 00pa3yromue u https://lesson.edu.ru/
9 BBICOTA; OCHOBAHMS B OOKOBas 02.3/07

MOBEPXHOCTh

N300paxeHre KOHyca Ha TUIOCKOCTH.

Pa3Béprka konyca. CeueHust KOHyca https://lesson.edu.ru/
10 (TUTOCKOCTRI0, TTapauIeIbHON OCHOBAHUIO, 02.3/07

Y IJTOCKOCTBIO, MTPOXOIAILIEH uepe3

BEPIITUHY)

KoMOUHAIIS TeN BpalIeHHs 1 https://lesson.edu.ru/
11 02.3/07

MHOTOTPaHHHKOB

MHororpaHHHK, OTUCAHHBIN OKOJIO Chephl; https://lesson.edu.ru/
12 ctepa, BIiMCaHHAss B MHOTOTPAHHUK HJIU B 02.3/07

TEJIO BpalleHUs

[Tonsitue 06 06BEMe. OCHOBHBIE CBOMCTBA e
13 . 02.3/07

00BEMOB TET

https://lesson.edu.ru/
14 O0BEM UIMHIpa, KOHYCa 02.3/07
https://lesson.edu.ru/

15 O0BEM mrapa 1 rIomaas chepsl 02.3/07

[TomoOHBIE Tea B POCTPAHCTBE. https://lesson.edu.ru/
16 CooTHOIIEHUS MEX Ty TUIOIAIIMU 02.3/07



https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07

" https://lesson.edu.ru/
17 KoHnTtponbhas pabora mo temam "Tena 02.3/07
BpaieHus" u "O6beMbl Ten" '
https://lesson.edu.ru/
18 BekTop Ha IJI0CKOCTH U B IPOCTPAHCTBE 02.3/07
https://lesson.edu.ru/
19 CrnoxeHue 1 BBIYMTaHNE BEKTOPOB 02.3/07
https://lesson.edu.ru/
20 YMHOK€EHHE BEKTOpa Ha YHUCIIO 02.3/07
Pa3noxenue BekTopa 1o TpémM https://lesson.edu.ru/
21 HEKOMILIaHapHBIM BekTopam. [IpaBuiio 02.3/07
napajuiejenunesia
Pemenne 3agay, CBI3aHHEIX C https://lesson.edu.ru/
22 MIPUMEHEHUEM MPABUJI ACHCTBUI C 02.3/07
BEKTOpaMHU
[IpsamoyrosnbHas cucTeMa KOOpAUHAT B https://lesson.edu.ru/
23 npoctpancTBe. KoopauHatel BekTopa. 02.3/07
[Tpocreiimue 3agaun B KOOpAUHATAX
VYron mexay Bekropamu. CKasipHOE hitps./lesson.cdu.rul
24 LY BEKTOPANIHL. LHATP 02.3/07
MIPOU3BE/IEHUE BEKTOPOB
Brruucienue yrioB MEXy IpsIMBIMH U hitps://lesson.edu.ru/
25 Y TP 02.3/07
TUIOCKOCTSIMU
%6 KoopauHaTHO-BEKTOPHBIN METOJI ITPH https://lesson.edu.ru/

PEIICHUN T'€COMETPUUCCKUX 3a1a4

02.3/07
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Kourpomnpuas padora no teMe "BekTopsl 1 https://lesson.edu.ru/
27 P P . P 02.3/07

KOOPJMHATHI B TIPOCTPAHCTBE

IToBTOpEeHue, 0000IIEHNE 1

CI/ICTGNI[)aTI/Ba ust 3I$Hm31 OCHOBHBIE https://lesson.edu.n/
28 1 ' 02.3/07

burypsl, pakThl, TEOPEMBI Kypca

IUTAHUMETPHH

IToBTOpenue, 0000IIEHNE U

CI/ICTGNI[)aTI/ISa st 3}2H1/H31 OCHOBHBIE https://lesson.edu.n/
29 1 ' 02.3/07

¢burypsl, ¢paxTsl, TEOpEMBI Kypca

IUTAHUMETPHH

[ToBTOpenue, o6o0IIEHUE 1 https://lesson.edu.ru/
30 cucTeMaTu3anys 3HaHUHU. 3agaun 02.3/07

IUTAHUMETPHH U METOJIbI UX PCIICHHUS

[ToBTOpenue, o0o0IIeHNE U https://lesson.edu.ru/
31 cUCTeMAaTHU3alys 3HaHUH. 3agaun 02.3/07

IUIAHUMETPHH U METOJIbI UX PCIICHHUS

IToBTOpenue, 0000IIEHNE U

CI/ICTeI\faTI/I:«;a ust 3I—?§HI/II71 OCHOBHEBIE https://lesson.edu.ru/
32 B ' 02.3/07

¢burypsl, GpakThl, TEOpEMBbI Kypca

CTEPEOMETPUH

https://lesson.edu.ru/

1 HToroBasi KOHTpOJIbHAs paboTa 3a Kypc 02.3/07

«eomerpus, 11 kmace» '

oBTobeHIC. 06OBMLCHIE I https://lesson.edu.ru/
34 p > 11 02.3/07

CUCTCMaTu3anusa 3HAHUM
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OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

34







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTUYECKOro aHallu3a, FTeOMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacsas JI.C., byty3oB B.®., Kagomies C.b. u

npyrue, AkuuonepHoe odmectBo «M3garenbctBo «IIpocBenienne»

METOANYECKHUE MATEPHUAJIbBI VIS YUUTEJA

https://lesson.edu.ru/02.3/07

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU
HMHTEPHET

https://lesson.edu.ru/02.3/07
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