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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
®OIT COO u OPII BocnuTaHus ¢ yu€TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHHUH,
NPEABABISIEMBIX K MaTEMaTHYECKOMY OOpPa30BaHUIO, U TPAIULUNA POCCUIMCKOTO
oOpa3oBanus. Peanuzaiusi mporpamMmbl 0OECHEYMBAET OBJIAJICHUE KIHOYEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIOIIMMHU OCHOBY [IJISi CAMOPA3BUTHSA M HEMPEPHIBHOTO
o0pa3oBaHMsl, IEJTOCTHOCTh OOIIEKYIbTYPHOTO, JIMYHOCTHOTO U TO3HABATEILHOTO
Pa3BUTHS JINYHOCTH O0YYarOIIHMXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHusi OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
NPEAMETHBIX PE3YJIbTATOB OOYyYEHHsS] T€OMETPUU B HAIPABIECHUU JUYHOCTHOTO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBIX NUCHMIUIMH. Pa3zButne y oOydaronmxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH M TPOUCXOXKIECHUU T€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEAJTbHOIO0 M HIACATBHOT0, XapaKTepe OTPaKEHUS
MAaTEMATUYECKOM HAyKOW SBJICHUA M NPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIU MATEMATHYECKOTO0 MOJIEITUPOBAHUS B HAYUHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PECHUS
yYaIlIUXCs, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJamnTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCITUTIINH €CTECTBEHHO-HAYYHOM HAIMPaBIEHHOCTH, TaK U TyMaHUTapPHOU.

Jlornyeckoe MbIIUIeHWE, (HOPMUPYEMOE TPH H3YYCHHH OO0yJarOIIMMUCS
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHHUH LIETIOYKH JTJOTHICCKUX YTBEPIKICHUN
B XOJIE pelIeHUs] TeOMETPUYECKUX 3a7ady, YMEHHE BBIJIBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MPHU PELIEHUM 33a4 €CTECTBEHHO-
HAyYHOTO IIUKJIA, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIMaabHOro ObITHSA, (opMma
OTPaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0ObBEIMHSAET pa3Hble BUABI y4eOHOM M TPYIOBOM N1€ATEIHLHOCTH,



SBIISIETCS OJAHMM M3 MPO(PECCHOHANIBHO BAXKHBIX KA4yeCTB, MOATOMY aKTyallbHa
3amada (opmMupoBaHHS y O0OyYarOmUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMMmbl yueOHoOro kypca «l'eomeTpusi» Ha 06a30BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOydaromuxcs  4epe3  oOecriedyeHHe  BO3MOXKHOCTH ~ NPUOOpPETeHHS |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJIOHKEHHST 00pa3oBaHus
M0 CTIEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE TIIpeIHA3HA4YeHa MJIs
00ydarommxcs CpeIHeN MIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOTO 0011ero oopaszoBanus. Takum oOpa3zoM, oOydaromuecs Ha
0a30BOM YPOBHE JOJDKHBI OCBOMTH OOLIME MaTeMaTHUYECKHE YMEHMs, CBS3aHHBIC
CO CcHenu(puKOl TeoMeTpuH W HEOOXOAMMBIE [JIsl JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T€OMETPHUIO Oojee
rIIyOOKO, €ClM B JaJbHEUIIEM BO3HHUKHET HEOOXOJWMOCTh B TE€OMETPUYECKHX
3HaHUSAX B IPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTmKeHHe LelNM OCBOCHHS MPOrpaMMbl 0OECIIEUMBACTCS PpEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBIsSIFOTCS:

e (opMupOBaHHE NpPEICTaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KyJbTYPbl M OCO3HaHHE €€ B3aMOCBS3H C OKPYKAIOLIUM MHPOM;

e (opMHpOBaHHE MpPEICTaBICHUS O MHOIOIPAHHHMKAX M TejaxX BpallleHus
KaK O BOKHEHIINX MaTEeMAaTHUECKUX MOJENAX, TO3BOJISIONINX OMUCHIBAThH
U U3y4aTh pa3HbIe SBICHUS OKPYKAIOIIEr0 MUPA;

e (opMupoBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeXax, MOJENIIX MU B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

e OBJIaJICHUE METOJAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300pa)KEeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMHU TOHSATHSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  QJITOPUTMAMH  PELIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXICHHS B XOJ€ PEIICHUS CTEPEOMETPHUECKHUX 3aJad WU 3a7ad C
IPAKTUUECKUM COJIEPKAHUEM;

e pa3BUTUE  MHTEIUIGKTYaJbHBIX M TBOPYECKUX  CIIOCOOHOCTEH
oOydaromuxcs, IO3HABaTEIbHOM  AKTUBHOCTH,  HCCJIEIOBATEIbCKUX
yYMEHUH, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBaHHe (GyHKIIMOHATBHOU I'PaMOTHOCTH, peeBaHTHOM
FEOMETPUU: YMEHHE pPAClO3HaBATh IMPOSBICHUS TIE€OMETPUYECKHX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU WM3YUYEHUHU JIPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMylIHpoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO34aBaTh F€OMETPUUECKHE MOJIEIHN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar il PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCSl BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAyalle €ro MU3Yy4YeHHs 3a7a4, pElIaeMbIX Ha YPOBHE
WHTYUTHUBHOTO MMO3HAHUSI, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHas paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIECHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YyYaIIUXC B Kypce CTEPEOMETPUM IPOBOJMTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3adad Ha  ONEPUPOBAHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHNS.

OcHoOBHBIE cofepkaTelibHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHUSM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHusl.

Conepxxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 1O ToJaM OO0ydYeHHs,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HaBBIKAMHU OCYUIECTBIISJIOCH MOCIEA0BATENLHO U MOCTYNATENbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKUX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun orBoautes 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezemo B 11 kmacce, Bcero 3a iBa roga ooydyenus - 102 yueOHbIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajuleNIbHble W CKpelmuBarommecs npsmele. [lapamrensHOCTs NpsAMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOJd MEXAY MNPSIMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapaJJICIbHbIC TJTIOCKOCTH; CBOMCTBA
napajienbHbIX IUiockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajjiesenunea; NoCTPOeHUE CEYEHUH.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAUICIBHBIE W TEPIEHAMKYJISPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIIEHAUKYJISIPHON TUIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepieHaAUKYJISp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKU JIO IUIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[lepneHAUKYISAPHOCTh  TUIOCKOCTEM: NPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IWIOCKOCTEN. TeopeMa 0 TpEX MEepIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTPpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yromapHas
MpU3Ma; IpaHd U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuieyienunes U ero cBoircra. I[lupamupa: N-yroiapHas nupamujaa, rpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MHUPAMHJIA; NpaBUJIbHAS TPEYrojibHash MHUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIp U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOU,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B NHpaMuAax, NapajieNenuneaax,
MPaBWIbHBIX MHOTOTPAHHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOW IPU3MBL
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiapl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGupie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEll.

11 KIIACC

Tena Bpamenust

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrolue HIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unmuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yroiiue KOHHYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHN MoBepXHOCTU. KOHyC: OCHOBaHuME U BEpILIMHA, 00pa3yromias
M OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3sylolle U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IAUAMETp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepbl U TNIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10111 Chephl.

N300pakeHne Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMOunanun Ten BpalleHWss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpallCHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00BEME
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. OO0bEM UMIMHIpA,
koHyca. O0BéM mmapa u maomasb chepsl.

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO M TEPHEHIUKYJSPHO OCH), CEUYCHUS
KOHyca (mapajuielbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha YuCio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. IIpaBuno mnapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM ITIpaBUJl JACUCTBHM € BekTopamu. lIpsaMoyronmpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTol Mex1y BekTopamu. CKalspHOE MNPOHU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHPOBAHHOCTHIO TPAKTAHCKON MO3UIIMK 00YUaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUUCKONM MaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajay, pelIeHnu, paccy X IEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHBIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPILIEHCTBOBAHMS, npu 3aHATHAX CIIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWs, MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymelr mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHWM BCEW >KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHYCCKUX 3a/1a4 MAaTEeMAaTHICCKOW HAIIPABICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYECKOW KYJIbTYPbI, NOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MpoOdIieM;
OpHCHTAIle Ha NMPUMEHCHHE MAaTeMAaTHUCCKUX 3HAHWHM JJI pEIICHUs 3a1ad B
00JIACTH  OKPY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB W OICHKH WX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYXKAFOIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyKH M  OOIICCTBCHHOHW MPAaKTHUK{, [OHHMMAaHHUEM
MaTEeMaTHUECKONH HayKH Kak c(epbl UYeIOBEYECKOW MeATEIHbHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIICCTBIISATH TPOCKTHYIO M HCCIEIOBATEIBCKYIO ICSTEIHHOCTD
WHINBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBLMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvbmvie  nosnasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCS (0CB0eHUe
Memo008  NO3HAHUA  OKPYHCAUieeo0  Mupa;  NpuMeHeHue  jJ10SUYEecKUXx,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAeicTBu:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIUPOBATH
OTpECICHUS  TOHATUH; YCTaHABJIMBATh CYIICCTBEHHBIM  IPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIE;

e BBIABIATH  MATEMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npemsiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTh croco0® pemieHus ydyeOHOM 3adavyd (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINMA ¢ Yy4EToM
CaMOCTOSATEIILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTeIbcKue TeiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaupoBaTh BOMPOCHI, (UKCHPYIOIIKME MPOTUBOpEUUe, MpolIemy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCcKOro
Oo0OBbEeKTa, SBJIICHHS, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaAMU;

e CaMOCTOSITEILHO (POPMYJIUPOBATH 00OOIIEHUSI U BBIBOJIBI MO PE3yIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOMNIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(POpPMAIMIO W3  HWCTOYHHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, TIPEICTABIATE €€ B Pa3INYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITCIIBHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHuUKamugHvle  Oelicmgus,  o0becneyusarom

chopMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIpUHUMATh M (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7jaui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBATh UJICH, HAICICHHbIC Ha TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIECHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AMaiiora, oOHapyXUBaTh pa3jIU4Me€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yJNbTaThl  pEelIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMSI,  NPOEKTa;  CaMOCTOSTENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4decTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIHHOCTH, TUIAHUPOBATH OPTAHMU3AIIUI0 COBMECTHOM
paboThI, pacipeAeNsaTh BUABI pabOT, JOTOBapUBATHCA, 00CYKIaTh MPOIIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJTHATH CBOIO YacTh pPabOTHI H
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

GopmuposaHrue cMbICI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.
Camoopranusanus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49H, BEIOUPATh CIIOCO0 perieHus
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ yIETOM HOBOM
uHbopMaIuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM [I03HABATEJIBLHOM peduiekcuu KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTENIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI IIporecca u
pe3yJbTaTa pelICeHUsI MAaTEMATUYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUHU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHATH
IIPUYUHBI TOCTHKECHUS WIM HENOCTHXKEHHUS PE3YJIbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OnepupoBaTh MOHATUSIMH: TOUYKA, TIPsIMAsi, TUIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUH
reOMETPUYECKUX 3a]1aY.

OnepupoBaTh MOHATHSIMHU: TTAPALICTLHOCTh M IEPICHANKYISIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudunmpoBath B3aMHOE paCHOJIOKEHHE MPSMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA Yroj, TpaHU ABYTPAHHOTO Yria,
pedpo ABYTpaHHOTO yTja; JUHEHHBIM YroJl JBYTPAHHOTO YIJIA; TpajyCHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHHUK, BBIMYKIJIBIA ¥ HEBBITYKIIbIH
MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPAaHHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHAB MHOTOTPAHHHUKOB (MMHpaMuia; TpHU3Ma,
NPSIMOYTOJIBHBIM Napaijiesienune, Kyo).

KnaccudummpoBare ~ MHOTOTpAaHHUKH,  BBIOWpas  OCHOBAaHHS  JUIS
kiaccuukanuy  (BBIMYKIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHW; TMPABUIIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE ¥ HAKJIOHHBIE MPU3MBI, TTapajUIeICTUIIEbI).

OnepupoBaTh MOHATUSMHU: CEKYIas MIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHU M, UCTIOIB3YSI METOJT CIIEIOB.

CtpouTh ceueHUsS MHOTOTPAHHUKOB METOJOM  CII€JIOB,  BBITIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKACHUE TCOMETPUUYSCKUX BEIIMUUH IO 00pasIiamM HiIu
QNITOPUTMaM, TPUMCHSS W3BECTHBIC AaHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX MAaTEeMAaTHUYECKUX 3a7a4 Ha BBIYMCIICHUE PACCTOSHUNA MEXKITY IBYMSI
TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS ITPSMBIMHU.

PemaTe 3a1aun Ha HaXOXACHUE TEOMETPUICCKUX BEJIMYMH MO 00pasiaM WiH
QNITOPUTMaM, TPUMCHSS W3BECTHBIC AaHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7ad Ha  BBIYKHCICHHE YIJIOB  MEXIy
CKPEIIMBAIOIMMMHUCS ~TPSIMBIMHA, MEXKIy TPSIMOM H TUIOCKOCTBIO, MEXIy
MJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Bbrancnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuja) C© TMpUMEHEHHEeM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; ILIEHTP, OChb M
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensaTs reomeTpuueckue (HakThl il PEUIEHUS] CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOIararoiuX HECKOIBKO IArOB PEIICHHUs, €CIIM yCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a1a4.

IIpuBOIUTE NpUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEM B INPUPOAE U
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJMYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCKd C(HOpMYIMpPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEAJbHBIC
CUTyallud Ha S3bIKE TIEOMETPUHU, MWCCIENOBATh IIOCTPOCHHBIE MOJEINU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX MIOHITHI U TEeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPUYECKas IOBEPXHOCTh, OO0pasyrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3zyrolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

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

OOBICHATH CIOCOOBI MOTYYEHUS TE BPALLIECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTa
CEerMEHTa; I1apOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOUIAAM  TOBEPXHOCTEM  Ted  BpalleHHUs,
reOMETPUUYECKUX TeJl C MPUMEHEHHEM (popMyI.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHCAHHBIK B chepy H
OMMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIllCHUS.

Bb4ucasTe COOTHOUICHHUS] MEXIY IUIOMAASIMH MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTYppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BUJl cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HHTEPIPETUPOBATH M MpeoOpa3oBbIBaTh HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUICCKUX (PUTYpax, MpEeJACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCI0, O0BACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJaIO0T.

[IpuMeHSTh MpaBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIrOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BEAECHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOPaMH, CKAJISIPHOE TMPOU3BEACHUE, PACKIaAbIBaTh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUYECKHUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemarte npocreimme reoMeTpudecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaXO0XXJICHUE TeOMETPUUYECKUX BEJIUYUH 0 00pa3liaM WUiIu ajifOpUuTMaM, MPUMEHSIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs nOpocTedIINEe POTPAMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpruMEHATh MOJy4YEHHbIE 3HAHUS HA MPAKTHUKE: AHAJU3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEaAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCICA0BaTh TOCTPOCHHBIE MOJEIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHATHI M TEOpPEM, amnmnapaTa aireOpbl; pemarb
MIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOXKICHHUEM T'€OMETPUYECKHUX BEJIMYMH.



TEMATHYECKOE IIVIAHUPOBAHMUE 10 KJIACC

Ne HaumMeHnoBaHue KoanuecTBO Yyacos
n/ pa3aesioB U TeM B KonTpoibn IpakTHYeCKH DuleKTpOHHBIE (HU(POBLIE) 00pa30BaTeIbHbIE PeCypChl
n NMporpaMMbl cero ble padoThl e padoThl
1 Beenenne B 10 05 https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://ege.s
CTEPEOMETPHIO ' damgia.ru
IIpsimble 1
IIJIOCKOCTH B
MPOCTPAHCTBE. https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://ege.s
2 12 1 0.5
[MapauieabHOCTh ' damgia.ru
IPsAMBIX U
TUIOCKOCTEM
11 . .
CPICIAMIYIAPHOCT https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://ege.s
3 b TIPSIMBIX U 12 0.5 damaiaru
IJIOCKOCTEM famgia.ru
vy . .
[IBE MEIIY https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://ege.s
4 MPSMBIMU 1 10 1 0.5 damaia.ru
IUIOCKOCTSIMU camgia.ru
https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://ege.s
5 MHoOrorpaHHuKHu 11 1 1 -
damgia.ru
6 O06BEMBI 9 1 05 https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://ege.s
MHOT'OI'PaHHUKOB ' damgia.ru
II : . .
OBTOpERHE https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://ege.s
7 CEYEHUs, pPACCTOSHUSA 4 1 .
damgia.ru
W YTIIBI
BIIEE KOJIMYECTB
OBl oIl CTBO 68 5 35

YACOB I1O ITPO'PAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE

HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )

MPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE

padoThI padoThI
pecypchl

Temna Bpamenus 12

OOBEMEBI TN 5

BekTopbl ¥ KOOpIMHATHI B TPOCTPAHCTBE 10

[ToBTOpeHue, 06001EeHNE, 7 1

cUCcTeMaTH3aIus 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne

n/
n

Tema ypoka

KoanuyecTBo 4acoB

Bce
ro

KoHnTpoJsb
HbIE
padoThI

IIpakTHyec
KHe
padoThI

Jlara
U3y4eH
U

DJIeKTPOHHbIe N (poBbIe 00pazoBaTe/IbHbIE pecypchl

OcHOBHBIE
MOHSATHUS
CTEPEOMETPHH:
TOYKA, IpsiMas,
IIJIOCKOCTb,
MIPOCTPAHCTBO.
[IpaBuiia
M300paKeHHS Ha
PHUCYHKaX:
HU300paKEeHHS
IUIOCKOCTEH,
napauieTbHbIX
MPSIMBIX
(oTpe3koB),
CepeTUHBI
oTpe3Ka

ITonsarus:
MepECEKAOIINECS
IJIOCKOCTH,
MepeCceKarIIecs
npsMasi u
IUIOCKOCTD

04.09.2
023

07.09.2
023

https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://
ege.sdamgia.ru

https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://
ege.sdamgia.ru
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Ilouarusg:

nepeceKaronmecs
IUIOCKOCTH, 11.09.2 https://resh_.edu.ru/oﬁice/user/profiIe/https://www.yaklass. ru/https://
nepeceKaronmecs 023 ege.sdamgia.ru
npsMasi u
TIJIOCKOCTh
3HAKOMCTBO C
MHOTOTpaHHUKaM
H, 3obpakenie https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://
MHOTOI'PAaHHUKOB 14.09.2 .

ege.sdamgia.ru
Ha pUCYHKax, Ha 023
MMPOCKIMOHHBIX
yepTexax
HauvanbHbie
CBeZICHUsI 0 KyOe
Y MUPAMUIE, UX 18.09.2 https://resh_.edu.ru/office/user/profiIe/https://www.vaklass.ru/https://
pasBépTKH 1 ege.sdamgia.ru

023

Mojien. CeueHus
MHOTI'OIrpaHHUKOB
HauansHbeie
CBEJICHUS O KyOe
Y MUPAMUIE, UX 21.09.2 https://resh_.edu.ru/office/user/profiIe/https://www.vaklass.ru/https://
pa3BEPTKU U 023 ege.sdamgia.ru
moxenu. CeueHns
MHOTOTPAHHUKOB
ITonsTHe 00
aKCHOMaTHYECKO 2509 2 https://resh.edu.ru/office/user/profiIe/https://www.vaklass.ru/https://
M HOCTPOEHUH 023 ege.sdamgia.ru

CTEpEOMETPHH:
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AKCHOMBI
CTEepEOMETPUU U
CJIEJICTBUS U3 HUX

TTonsTuEe 00
AKCUOMATUYECKO
M IIOCTPOCHUHU

https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://

8 CTEPEOMETPHUH: 28.09.2 eqe. sdamaia.ru
AKCHUOMBI 023
CTEpEOMETPUH U
CIENCTBUS U3 HUX
TTonsTue 00
AKCUOMATHUYECKO
M MOCTPOEHUHU . .
https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://
9 CTEPEOMETPHH: 02.10.2 .
ege.sdamgia.ru
AKCUOMEI 023
CTEPEOMETPUHU U
CJICACTBUA U3 HUX
[Toustue 00
AKCUOMATHUYECKO
M IOCTPOEHUU . .
https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://
10 CTEPEOMETPHH: 05.10.2 .
ege.sdamgia.ru
AKCHUOMBI 023
CTEPEOMETPUHU U
CJICACTBUA U3 HUX
Bzaumnoe
pacroyioxeHue . .
https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://
11 IPSIMBIX B 09.10.2 .
ege.sdamgia.ru
IPOCTPAHCTBE:! 023

MEPECCKAIOIUECA
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, TapasuiebHbIE U
CKpEIIMBAOIINEC
s IPSIMbIE

[TapamnensHOCTD
MMPAMBIX U
TJIOCKOCTEN B

MIPOCTPAHCTBE: . .
https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://
12 napajieabHbIC 0 12.10.2 .
ege.sdamgia.ru
psIMbIC B 023
MIPOCTPAHCTBE;
napajuieIbHOCTh
TPEX NPAMBIX
[TapamiensHOCTH
MIPSIMBIX U
IJIOCKOCTEH B . .
https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://
13 MIPOCTPAHCTBE: 0 16.10.2 .
ege.sdamgia.ru
[MapannensHOCTH 023
psIMOH U
IUIOCKOCTH
Yrael ¢ . .
https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://
14 COHaNpPaBJICHHBIM 0 19.10.2 .
ege.sdamgia.ru
¥ CTOPOHAMHU 023
Yron mexny . .
https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://
15 PSIMBIMU B 0 23.10.2 .
ege.sdamgia.ru
MIPOCTPAHCTBE 023
Yron mexny . .
https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://
16 PSIMBIMU B 0.5 26.10.2 .
ege.sdamgia.ru
MIPOCTPAHCTBE 023
17 [TapanmnensHOCTD 0 https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://
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MIJIOCKOCTEH: 30.10.2 ege.sdamgia.ru
napajuieabHbIC 023
IJIOCKOCTH
CaoiicTBa . .
https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://
18 napauIeIbHbIX 0 09.11.2 .
ege.sdamgia.ru
TIOCKOCTEH 023
[Ipocretimue
MIPOCTPAHCTBEHH
19 pIe GUTYpHI HA 0 13.11.2 https://resh.edu.ru/office/user/profile/nttps://www.yaklass.ru/https://
TUTOCKOCTH: o ege.sdamgia.ru
023
TeTpadap, KyoO,
napasuieNenune/
20 [TocTpoenue 0 16.11.2 https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://
7 o ege.sdamgia.ru
CCUCHUN O 2 3
21 EIGOCeTpOVGHI/IC 05 20.11.2 Zttgz :é;r;sr}:(: :.ru/offlce/user/proflIe/https://www.vaklass. ru/https://
YCHUU ge. gla.ru
023
KonTponbHas
paboTa no Teme
"IIpsimble
99 IJIOCKOCTH B 0 2311.2 https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://
IPOCTPAHCTBE. 0 2'3 ' ege.sdamgia.ru
[TapannenbHOCTH
IMPAMBIX U
MJIOCKOCTEH"
IT
epHeHHHK}u]MpH https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://
23 OCTh TIPSIMOU U 0 27.11.2 .
ege.sdamgia.ru
MJIOCKOCTH: 023
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NEPIEHIUKYIISPH
bI€ NPSMBbIE B
IIPOCTPAHCTBE

[Ipsimble
napajuleJIbHbIEC U

https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://

24 0 30.11.2 .
NEPIEHANKYJISIPH 023 ege.sdamgia.ru
bI€ K IUNIOCKOCTH
[Ipssmble

o5 IapaJuleIbHbIE U 0 04.12.2 https://resh.edu.ru/office/user/profile/nttps://www.yaklass.ru/https://
NepIeHINKYJISPH 02'3 ' ege.sdamgia.ru
bIC K IINTIOCKOCTH
[Tpuznak

26 P 0 07.12.2

TH IIPSAMOU N
P 023
TUTOCKOCTH
ITpusnax
21 PP 0 11.12.2
TH IIPSAMOU N
P 023
TUTOCKOCTH
Teopema o
28 “E’IM:“ 0 14.12.2
NIEPICHAUKYIIAPH
CPHISTHIYTAP 023
Oif TUTOCKOCTH
Teopema o
29 MY 0 18.12.2
CPHERAI D 023
O TUTOCKOCTH
Teopema o

30 0.5

npsIMOM 21.12.2
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NepHEHANKYJISIPH
OU IIJIOCKOCTHU

023

[Iepnienqukysip
Y HAaKJIOHHBIE:
pacCTOsIHUE OT

TOYKH JI0 https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://
31 0 25.12.2 )
IUIOCKOCTH, 023 ege.sdamgia.ru
paccTostHUE OT
NpsSIMOM 110
IUIOCKOCTH
[Iepnenaukysip
Y HAKJIOHHBIE:
paccTostHUE OT
TOYKH 10 https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://
32 0 28.12.2 ;
MJIOCKOCTH, 023 ege.sdamgia.ru
paccrositHue oT
NpsIMOU 10
IUIOCKOCTH
Ilepnenaukymsp
Y HaKJIOHHBIE:
paccrositHue oT
TOYKH JI0 https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://
33 0 11.01.2 ege.sdamgia.ru
, . .
IUIOCKOCTH 024 g g
paccrosiHue oT
IPSIMOM 10
IUIOCKOCTH
Ilepne
CPHERITIY AP https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://
34 U HAKJIOHHBIE; 0.5 15.01.2 ;
ege.sdamgia.ru
paccTosiHue oT 024
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35

36

37

38

39

TOYKH JI0
IUIOCKOCTH,
paccTosiHue OT
NpsSIMOM 110
IUIOCKOCTH

VYrael B
IIPOCTPAHCTBE:
YTOJI MEXIY
pSAMON 1
IUIOCKOCTBIO
JIByrpaHHbIN
yroJ, INHEUHBIN
yroiu
JBYTPaHHOI'O
yriaa
JIByrpaHHbIN
yroJ, JUHEWHBIN
yroiu
JBYTPaHHOI'O
yriaa
[Iepnenqukynspa
OCTb ITUIOCKOCTEH:
IIPU3HAK
NEPIEHIUKYIISPH
OCTH JBYX
IIJIOCKOCTEMN
[lepnennukynspH
OCTb ITUIOCKOCTEH:
IIPU3HAK

18.01.2
024

22.01.2
024

25.01.2
024

29.01.2
024

01.02.2
024

https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://
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NEPIEHANKYJISIPH

OCTH JBYX
IUIOCKOCTEH
[Iepnenqukynsapa
OCTbh IIJIOCKOCTEH:
MIPU3HAK https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://
40 0 05.02.2 )
HIEPIECHANKYJIAPH 024 ege.sdamgia.ru
OCTH JIBYX
IUIOCKOCTEH
Teopema o Tpéx . .
https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://
41 NepIeHINKYIISpa 0 08.02.2 .
ege.sdamgia.ru
X 024
Teopema o Tpéx . .
https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://
42 NEePIEeHIUKYIIIpa 0.5 12.02.2 .
ege.sdamgia.ru
X 024
T ..
copeMa o Tpex https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://
43 NEPIIEHIUKYIIApa 0 15.02.2 .
ege.sdamgia.ru
X 024
KonTponbHas
paboTta no Temam
"IlepnieniuKymsp
44 HOCTb IIPSIMBIX U 0 19.02.2 https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://
IUIOCKOCTEN" 1 02;1 ' ege.sdamgia.ru
"Vrasl MeXIy
HpSIMI)IMI/I nu
IUIOCKOCTIMHA"
[Tousarue . .
https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://
45 MHOTOTPaHHHKA, 0 22.02.2 .
ege.sdamgia.ru
OCHOBHBIE 024



https://resh.edu.ru/office/user/profile/https:/www.yaklass.ru/https:/ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/https:/www.yaklass.ru/https:/ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/https:/www.yaklass.ru/https:/ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/https:/www.yaklass.ru/https:/ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/https:/www.yaklass.ru/https:/ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/https:/www.yaklass.ru/https:/ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/https:/www.yaklass.ru/https:/ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/https:/www.yaklass.ru/https:/ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/https:/www.yaklass.ru/https:/ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/https:/www.yaklass.ru/https:/ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/https:/www.yaklass.ru/https:/ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/https:/www.yaklass.ru/https:/ege.sdamgia.ru

DJIEMEHTBI
MHOTI'OI'paHHHKA,
BBIITYKJIBbIE U
HEBBIITYKIIbIE
MHOTI'OI'paHHHKH;
pa3BEépTKa
MHOIOIpaHHHKA
IIpusma: n-
yroJibHas
IpU3Ma; TPaHH U
OCHOBaHUA
IPU3MBI; IIpsIMast

https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://

46 26.02.2 .
W HaKJIOHHAs ege.sdamgia.ru
npu3Mbl; OOKOBast 024
Y TOJIHAS
MTOBEPXHOCTh
MIPU3MBI
[Tapannenenunen
47 , IPSIMOYTOJIbHBIN 29.02.2 https://resh_.edu.ru/office/user/profiIe/https://www.vaklass.ru/https://
napannemvennnez( 024 ege.sdamgia.ru
1 €TO CBOICTBA
[Tnpamupa: n-
yroJbHas
nupamMuia, rpaHu
48 1 OCHOBAHHE 04.03.2 https://resh_.edu.ru/office/user/profiIe/https://www.yaklass.ru/https://
MUpaMU/IbL; ege.sdamgia.ru
024
OokoBas u
MOJIHAs

MTOBEPXHOCTh
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MAPAMUJIBL;
NpaBUJIbHAS U
yceu€HHas
nvpamua

49

[IpaBunbHbBIE
MHOTOTPaHHUKHU:
IIOHSTHE
IIPABUJIBHOTO
MHOT'OTPaHHMKa;
IIpaBWJIbHAA
npusma u
IpaBWJIbHAS
NUPAMUJIA;
[paBWJIbHAS
TpeyrojabHas
UpaMuIa U
MIPaBUIIbHBIN
TeTpa’ip; Kyo

07.03.2
024

https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://
ege.sdamgia.ru

50

51

[Ipencrasnenue o
IIPABUJIBHBIX
MHOTOTpaHHHKAaX:
OKTasp,
JOJIEKadp U
UKOCadIp.
Cummerpus B
IIPOCTPAHCTBE:
CUMMETpUs
OTHOCHUTEIIBHO
TOYKH, IPSIMOH,

11.03.2
024

14.03.2
024

https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/htt
ps://ege.sdamgia.ru

https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://
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52

53

54

IIOCKOCTH.
DIeMEHTHI
CUMMETPHUH B
nupamMuax,
napajuieaenumnes
ax, MPaBUJIbHBIX
MHOTOIPaHHHUKAX

Brruucnenue
3JIEMEHTOB
MHOTOTPAaHHUKOB
: p€opa,
JIAAarOHaju, yTiIbl
IInomans
OOKOBOM
IIOBEPXHOCTHU U
MTOJTHOM
MMOBEPXHOCTH
IIPSIMOM TIPU3MBI,
ILIOIIAIb
OCHOBaHHIA,
TeopemMa o
OOKOBOM
MMOBEPXHOCTHU
IIPSIMOM TIPU3MBI
ITmomann
OOKOBOM
ITOBEPXHOCTHU U
MTOBEPXHOCTHU
IIPaBUIILHON

18.03.2
024

21.03.2
024

01.04.2
024

https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://

https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://
ege.sdamgia.ru

https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://
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nupamMuabl,

TeopemMa o
ILUIOLIA U
OOKOBOI1
MMOBEPXHOCTHU
YCEUEHHOU
HI/IpaMI/II[LI
KonTponbhas
55 pabora 1o Teme 0 04.04.2 https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://
"MHOrorpaHHUKH U ege.sdamgia.ru
" 024
56 Hg)H;;:e 00 0 08.04.2 :tté)z:é;r;sr}:(:llj.ru/ofﬁce/user/proflIe/https://www.vaklass.ru/https://
ge. gia.
ooP 024
57 O0BéM 0 11.04.2 Ztt:ss :égr?]sr};? lLJJ.I’u/Oﬁ:ICG/ user/profile/https://www.yaklass.ru/https://
. .
UpaMU/Ib 024 g g
58 O0BéM 0 15.04.2 :tt:ss:é;r;srli;,\%.ru/offlce/user/proflIe/https://www.vaklass.ru/https://
ge. gia.
HI/IpaMI/I)II)I O 2 4
59 O0BéM 0 18.04.2 :tt:ss :é;r;sr}.:(: LLJJ.ru/offlce/user/;:)roflIe/https://www.yaklass. ru/https://
ge. gia.
HI/IpaMI/I)II)I 0 2 4
60 065;3;4“ ) 05 22 04.2 Ztt:ss:é;r;sr}:(::;.ru/offlce/user/proflIe/https://www.yaklass.ru/https://
ge. gia.
THpamui 024
61 OBHEM MpH3MbI 0 25 04.2 https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://

024

ege.sdamgia.ru
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https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://

62 O0BEM TIPU3MBI 0 29.04.2 .
ege.sdamgia.ru
024
https: h.edu.ru/offi file/https: .yaklass.ru/https://
63 T 05 02.05.2 ps //res_edu ru/office/user/profile/https://www.yaklass.ru/https
ege.sdamgia.ru
024
KonTponbhas
pabora 1o Teme . i
: .edu. : .vaklass.ru/https:
64 "OBLEMLL 0 06.05.2 https //resh_ edu.ru/office/user/profile/https://www.yaklass.ru/https://
ege.sdamgia.ru
MHOTOI'PAaHHUKOB 024
[ToBTOpEHHE,
00001IEeHne
CHCTel\faTmaum https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://
65 3HAHUI. 0 13.05.2 3
ege.sdamgia.ru
[TocTpoenue 024
CECUYECHHUHU B
MHOTOI'PAHHUKE
IToBTOpEHME,
000011IeH1E
CUCTCMaTHu3alnusa
3HAHUI.
B
HqHCHeHI:Ie https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://
66 pacCTOSHUM: 0 16.05.2 .
ege.sdamgia.ru
MEXy IBYMs 024

TOYKaMH, OT
TOYKH J0
psIMOMH, OT
TOYKH JI0
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IIOCKOCTH,
MEXIY
CKPEITUBAIOIIIM
UCS TIPSMBIMU

67

Hrorosas
KOHTPOJIbHAS
pabora

20.05.2
024

https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://
ege.sdamgia.ru

68

IToBTOpEHME,
00001IEeHE
CHCTEMAaTH3aIUs
3HAHHM.
Brruucnenue
YIJIOB: MEXKIY
CKpEIIMBAIOIIUM
UCS MPSIMBIMU,
MEXAY MPsAMOHN U
IUIOCKOCTBIO,
JIBYTPaHHBIX
YIJIOB, YTJIOB
MEKIY
IUIOCKOCTSIMH

23.05.2
024

https://resh.edu.ru/office/user/profile/https://www.yaklass.ru/https://

OBILEE
KOJIMYECTBO
YACOB IO
[IPOTPAMME

68

3.5
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11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paauyc, iuamerp;
TUTOIIAIb IOBEPXHOCTH CHEPHI
B3aumnoe pacnionoxenue chepsl U
IUIOCKOCTH; KacaTelbHask INIOCKOCTh K
chepe; iomaab chepsl

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

[unmHapudeckas MOBEPXHOCTb,
o0pa3yromue MUINHIPHIECKOM
IMOBEPXHOCTHU, OCb HHHI/IHI{pI/I‘ICCKOﬁ
IOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIias u och;
IUIOIAah OOKOBOM M MOJHOM
IMOBEPXHOCTH

N300paxkeHre NUIMHAPA HA TIIOCKOCTH.
PazsépTka unnungpa. Ceuenus
UIMHIPA (TDI0CKOCTHIO, MapaieTbHON
WJTU TIEPTICHIUKYJIIPHOM OCH ITUITUHIPA)
Konundeckast TOBepXHOCTh, 00pa3yrolue
KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON TOBEPXHOCTH




Konyc: ocHOBaHue U BepIIKHA,

8 oOpa3syroias 1 0Ch; IO, OOKOBOU H
IOJIHOM MOBEPXHOCTH
Yceu€HHbIi KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAaHHUA K OOKOBas
MOBEPXHOCTh
N3006paxeHne koHyca Ha MIOCKOCTH.
PasBépTka konyca. CeueHust KoHyca

10 (TUTOCKOCTBIO, TTApAILICIIbHOM
OCHOBAHUIO, M IJIOCKOCTHIO, TIPOXOISAIICH
yepe3 BEPIINHY)

11 Komb6unanus ten BpaiieHus u
MHOTOT'PaHHHKOB
MHororpaHHHK, ONMUCAaHHBIA OKOJIO

12 cdepsl; chepa, BIMCaHHAs B
MHOTOTPaHHUK WU B TEJIO BPALICHUS

13 [Tonsitue 06 06béMe. OCHOBHBIE
CBOICTBa 0OBEMOB TET

14 O0bEM muIMHIpa, KOHYCa

15 O06BEéM mapa u riomazas chepb
[TonoOHbIE TEeNa B MPOCTPAHCTBE.

16 COOTHOIICHUS MKy TUIOIIAISTMHI
MMOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI

17 KonrtponsHas pabora o temam "Tena
Bpamenus" u "O6beMbl Ten"

18 BekTop Ha MI0CKOCTH U B TPOCTPAHCTBE

19 CroxeHre ¥ BRIYUTaHHE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YUCIIO0




21

Pasnosxenune BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenunena

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPABUII JCUCTBUH C
BEKTOPaMH

23

24

[IpsiMmoyronbHas cucreMa KOOpJHHAT B
npocrpanctse. KoopauHatel BeKTOpa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Brluucnenue yrioB Mexly NpsIMbIMUA U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLIEHNU TEOMETPUYECKUX 3a1ad

KonTtponbHas pabora o Teme "BekTopbl
Y KOOPAMHATHI B IPOCTPaHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
crcremMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpenue, 0600mEeHNEe U
cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpenme, 0600mEeHNE U
cUCTEMAaTH3ans 3HAHUNA. 3a1aun
TUTAHUMETPUHU H METOJIBI HX PEIICHUS




[ToBTOpeHUE, 0600IICHNE 1

31 cUcTeEMaTH3anys 3HAaHUN. 3a1ayn 1
IUIAHUMETPUHU M METOJIBI HX PEIICHUS
[ToBTOpeHUEe, 0600IICHNE 1
39 cucTeMaTu3aius 3HaHui. OCHOBHBIC 1
¢burypsl, hakThl, TEOPEMBI Kypca
CTEPEOMETPUH
33 HToroBast KOHTpOJIBbHAS paboTa 1 1
34 [ToBTOpEHME, 06061H6HI:IG u 1
CUCTEMAaTHU3AIUs 3HAHHH
OBUIEE KOJIMYECTBO YACOB I10 34 3

[NPOT'PAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

I'eomertpus. 10-11 knacc. YueOuuk. ba3oblit u yriyOiaEHHbIN ypOBHH/
Aranacsa JI.C., bByry3oB B.®., Kagomies C.b. u ap. ;AKIIMOHEpHOE 00IIIECTBO
"UznatensctBO "[IpocBeiienne"

METOANYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

MeTonnueckoe mocodre K NpeaMeTHON TMHUK yueOHUKOB 1o reometpuu JI. C.
AranacsiH, B.®.byty30Ba, C.b.Kagomiiesa u np.

['eomerpus. Junaktudeckue matepuaisl. 10 kinacc. bazoBblit 1 mpoduIbHBIM
ypoBHu./b.I". 3uB; AkunonepHoe oomectBo "M3narensctBo "[Ipocseiienne"

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

https://ege.sdamgia.ru






