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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,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUW, NPEABSIBISIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOIO M II03HABATEIBHOIO PA3BUTHUSA
JUYHOCTU 00yYarOIXcsl.

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 HAIPABICHUU JUYHOCTHOTO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBIX NUCHMIUIMH. Pa3zButne y oOydaronmxcs
MPAaBWIbHBIX MPEIACTABICHUN O CYIIHOCTH U MPOUCXOXKIECHUU TE€OMETPUUECKUX
a0CTpaKIMii, COOTHOIIEHHH PEAJTbHOIO0 M HIACAIBHOTO, XapaKTepe OTPaKEHUS
MAaTEMATUYECKOM HAyKOW SBJICHUA M NPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIU MATEMATHYECKOTO0 MOJIEITUPOBAHUS B HAYUHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yYaIlIUXCs, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl afamnTaliy B
COBPEMEHHOM OOIIIECTBE.

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

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHUU OOYYarOIIUMUCS
MOHATUMHBIX OCHOB FT€OMETPHUU U TTOCTPOCHUH IETTOYKH JIOTHYECKUX YTBEPKIACHUN
B XOJI¢ pEILICHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MPU PEHIEHUM 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 — HEOOXOAMMOE YCIOBHUE €ro CoIMalbHOro ObITHS, QopMa
OTPaXEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCIEUIHOIO MO3HAHUS W aKTHUBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0ObBEIMHSAET pa3Hble BUABI y4eOHOM M TPYIOBOM N1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATBEHO BAXKHBIX KA4YECTB, MOITOMY aKTyallbHA
3amada (opmMupoBaHHS y O0OyYarOmUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpaMMmbl 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 YCIEITHOTO MPOJAOKEHHST 00pa3oBaHus
M0 CTIEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE TIIpeIHA3HA4YeHa MJIs
OOy4JaronuXxcst CpEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPy HCHHUM
Ha YpOBHE OCHOBHOIO 001Iero oopaszoBanus. Takum oOpa3zoM, oOydaromuecs: Ha
0a30BOM YypOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUM ¢ HEOOXOAWMBIC ISl JKU3HH B COBPEMECHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T€OMETPHUIO Oojee
r1yOOKO, €CiM B JajbHEWIlIeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHATBHON JEATEIHHOCTH.

JlocTikeHne 1enu OCBOCHMSI MPOTpaMMbl  O0ECIIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBISIFOTCS:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJIBTYPhI U OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIITUM MUPOM;

e (opmMupoBaHuEe TpEACTaBIECHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BAXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBJICHHS OKPYKAIOMIEro MUPA,;

e (opmMupoBaHume yMEHHsI pacro3HaBaTh Ha 4YepTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHHUKH U TeJla BpaIllCHUS;

e OBJAQJCHUEC METOJAMH PEIICHMS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHMe yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJITOPUTMAMHU  pEHICHUS  OCHOBHBIX  TWUIIOB  3aj]iay;
dbopMHpOBaHWE yMEHHUS  IPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
pacCyXIICHUS B XOJI¢ PCIICHUS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  UHTCIUIGKTYaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOydJarommxcs, IMO3HABATEIBLHOM  aKTUBHOCTH, HCCIEAOBATEIbCKUX
yYMEHUH, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBaHHe (GyHKIIMOHATBHOU I'PaMOTHOCTH, peeBaHTHOM
FEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyallUsiX ¥ IPHU M3YyYEHUU IPYIMX Y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMyIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar il PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a]1a4, UHTEPIPETUPOBATh U OLIEHUBATh MOIYUYEHHbIE PE3YIIbTaThI.

OTINYUTENBHON OCOOEHHOCTBIO IPOTPaMMBbl SIBISIETCS BKJIIOYEHHE B KypC
CTEpEOMETPUM B Hayajle €ro M3yuyeHus 3a/Jay, peUlaeMblX Ha YpPOBHE
MHTYUTHUBHOT'O MTO3HAHUA, U ONPEAECIEHHBIM 00pa30oM OpraHM30BaHHas paboTa Haj
HUMH, 4YTO CIHOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIECHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX IPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATEIBbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
YyYaIIUXC B Kypce CTEPEOMETPUM IPOBOJMTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHNS.

OcHoBHbIE copeprkaresibHble TMHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAUHATHI B IPOCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHUI
pacnpenensercs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHusl.

Conepxanne o0Opa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMbl, pacnpenes€éHHbIM 10 TroJaM o0y4eHwus,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPUUYECKUX MPEICTaBICHUNA OOYydYaroluXcs, paclIupss U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reoMetpun oTBOAUTCA 2 yaca B Henenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a 1Ba roga ooyduenus - 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 CTEPEOMETPHUH U CIICCTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapamnensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
MApAJUIEIbHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTh MPAMON U IUIOCKOCTU. YTJIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOJd MEXAY MNPSIMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’p, KyO, nmapaiesenumne]; TOCTPOCHUE CEUCHUM.

[lepneHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCNbHBIE W TEPHCHAUKYJIAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJl MEXKAY INPSIMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYISP U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKUUsT  (GUrypbl Ha  TUIOCKOCTb.
[lepneHAUKYISAPHOCTh  TUIOCKOCTEM: NPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IWIOCKOCTEN. TeopeMa 0 TpEX MEepIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yromapHas
MpU3Ma; 'paHd U OCHOBAHUS MPU3MBbI; MpsiMas M HAKJIOHHAS MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, PSMOYTOJIbHBIN
napajiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasg nupaMuaa. OJEMEHTbl TMpu3Mbl U nupamMuibl. [IpaBuiibHBIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpPaMUJIa;, MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
terpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaekadip U ukocadap. CeueHus Npu3Mbl U TUPAMHU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM TMOBEPXHOCTH U TIOJHOM TMOBEPXHOCTH MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiapl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGubie Tenma B mpoctpaHcTBe. COOTHOIIECHUS MEXKIY TUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEll.

11 KIIACC

Tena Bpamenust

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrolue HIAHAPUIECKOU
MOBEPXHOCTH, OCh ILIWJIMHJIPUYECKON MOBEpXHOCTU. LlWiMHIp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTb, O0Opa3ylomias M OCh;, IUIONIaAhr OOKOBOM M TOJIHOM
IIOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHN MoBepXHOCTU. KOHyC: OCHOBaHuME U BEpILIMHA, 00pa3yromias
M OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpasyrollye U BbICOTa; OCHOBaHMS U OOKOBasl TIOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IAUAMETp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3aumnoe pacnonoxxenue cepbl U MIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
10111 Chephl.

N300pakeHne Ten BpallleHHs Ha TIIOCKOCTH. Pa3BEépTka LUIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHWss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpalleHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00BEME
NPsIMOYTOJIBHOTO Tapajuiesienunena M ciaeactBuss u3 He€. OO0bEM UUIUHAPA,
koHyca. O0BEM 1mapa u mIomass chepsl.

[Tonobubie Tena B mnpoctpaHcTBe. COOTHOIICHHS MEXIy IUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenus mwiMHIapa (TapaJyIelbHO W TNEPHEHAMKYJSIPHO OCH), CEUCHHUS
KOHyca (mapaJuieIbHO€ OCHOBAHUIO M NPOXOJAILEE 4Yepe3 BEpIIMHY), CEYEHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B rpocTpaHcTBe. C0XKEHUE U BHIYUTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. IlpaBuno mnapamienenunena. Pemenwe 3agad, CBS3aHHBIX €
IIPUMEHEHUEM TIpaBHWJI JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTol Mex1y BekTopamu. CKalspHOE MNPOHU3BEIECHUE BEKTOPOB.
Brruncnenne yriioB Mexy NpsIMbIMH U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MaremaTrka» XxapakTepu3yrTCs:

I'paxxnanckoe BociuTanue:

c(hOpPMHPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YUAIOIIErocst Kak akKTUBHOTO
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 HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJIEHTUYHOCTH, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOIr0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyILETrO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, pelIeHnH, paccy X IEHUN;
BOCHPUUMYHUBOCTBIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdusnyeckoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 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); bu3ruecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaThb OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHWM BCEW >KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PCIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHYCCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYECKOW KYJIbTYPbI, NOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa 9SKOJOTHYECKUX IMpodIieM;
OpHCHTAIle Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKPY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB W OICHKH WX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYXKAFOIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH M  OOIICCTBCHHOHW MPAKTUKH, [MOHMMaHHEM
MaTEeMaTHUECKONH HayKH Kak c(epbl UYeIOBEYECKOW MeATEIHbHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CpEICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBIIATH TMPOCKTHYI0 U HCCICIOBATEIBCKYIO JCATEIBHOCTD
WHINBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

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

1)  Vuusepcanvbmvie  nosnasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCS (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYXdCamoweeo  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAeicTBu:

e BBIABJIATH U XapaKTEPU30BaATh CYIICCTBEHHBIC MTPU3HAKA MAaTEMAaTHISCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIUPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W MPeoOpPa30OBHIBATH  CYXKICHHUS:
YTBEPIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUW IS BBISBICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 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 3ajauM (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINMA ¢ Yy4EToM
CaMOCTOSATEIILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTeIbcKue TeiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUYUE, MpolIemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCcKOro
Oo0BbeKTa, SBJIICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH 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 BBIJIBUTATh
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

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

e BBIOMpaTh HWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

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

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

2)  VYuueepcanvhvle KoMMyHUKamugHvle  Oelicmgus,  0becneyusarom

CchoOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIpUHUMATh M (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTAX, /1aBaTh MOSCHEHHS I10
XOJy pelleHus 3a7jaui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKIEHHA C CYXICHHSIMH JPYTHX
YYaCTHUKOB AMaiiora, oOHapyXUBaTh pa3jIU4Me€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yJNbTaThl  pEelIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 IPE3EHTAMU U OCOOEHHOCTEH ayAUTOPHUH.

CoTpyaHu4decTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacipeAesaTh BUABI paboT, TOTOBApUBATHCS, 00CYKIATh TMPOIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJHATH CBOI 4YacTh pPaOOTBI W
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

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranusanus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49H, BEIOUPATh CIIOCO0 perieHus
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB;
BJAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTPOJII THpolecca u
pe3yJibTara peleHnss MaTEMaTHIEeCKOM 3a/1aun;

NPEABULIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh NpPH PELNICHUU
3a1a4d, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
0OCTOATENbCTB, TAHHBIX, HAWJEHHBIX OITHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKECHHS WIM HENOCTHKECHUS DPE3YJIbTATOB JEATEIIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OnepupoBaTh MOHIATUSMU: TOUKA, IPAMasi, IIIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUU M CIICICTBUSI W3 HUX IPU PEIICHUU
reOMETPUUECKUX 3a]1ad.

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U MEPIEHIUKYJISIPHOCTD MPSIMbIX
U TIJIOCKOCTEH.

KnaccupunmpoBath B3aMMHOE PACHOJIOKEHHUE TPSMBIX M IJIOCKOCTEH B
MIPOCTPAHCTRE.

OnepupoBaTh MOHATUSMM: JBYTPAHHBIM YTOJ, TpaHU ABYIPAHHOIO YTJa,
pedpo NIBYTpaHHOIO yIJja; JUHEWHBIA YroJl IByTPAHHOIO YTJIa; TpaaycHas Mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh MOHSATUSIMUA: MHOTOTPAHHUK, BBINYKJIBIM W HEBBIMYKJIbIN
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPABUILHBI MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOIPAHHUKOB (MHpaMuaa; MpU3Ma,
NPSIMOYTOJIBHBIN NapaJijiesienune, Kyo).

Knaccudgunmponathb MHOTOTPaHHUKHU, BBIOWpas OCHOBaHHS JUIS
KJaccupuKanuu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHHKH, IPaBUJIbHBIC
MHOTOIPaHHUKHU; IPSIMbI€ U HAKJIIOHHBIE PU3MBI, HapajlIeICIUIICbl).

OnepupoBaTh MOHATUSIMU: CEKYIIasi JIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHU M, UCTIOIB3YSI METOJT CIIEIOB.

CTtpouTh CE€UEHHSI MHOTOTPAHHUKOB METOJIOM  CJI€AOB, BBIMOJHSATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pemiats 3a1aun Ha HaXOXACHUE T€OMETPUUYECKUX BEJIMUMH MO 00pa3iaM Win
aIrOpuTMaM, TPUMEHSS] W3BECTHHIC AHAIMUTHUYECKUE METOABbl TMPHU PEIICHUU
CTAHJAPTHBIX MaTEMAaTUYECKUX 3a/1a4 HA BBIYMCICHUE PACCTOSHUNA MEXAY JIBYMs
TOYKaMH, OT TOYKHM JO TMPsAMOW, OT TOYKH [0 TIUIOCKOCTH, MEXIY
CKPEIIHUBAIOIIUMHUCS TIPSIMBIMH.

Pemiath 3a1aun Ha HaXO0XKJACHUE T€OMETPUUYECKUX BEJIMUMH 0 oOpasiiaM Win
aIropuTMaM, TPUMEHSS HW3BECTHBIE AHAJIUTUYECKUE METOJAbl NPU PEIICHUU
CTAHJAPTHBIX ~MAaTeMAaTUYECKUX 3aJa4 Ha  BBIYUCJIEHUE YIJIOB  MEXIY
CKpPCILUBAIOIIUMUCS TMPSAMBIMU, MEXJY TMPSAMOM U IUIOCKOCTBbIO, MEXIY
IJIOCKOCTSIMM, IBYTPaHHBIX YTJIOB.



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

OnepupoBaTh NOHATHAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

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

[TpumeHsaTh TeomeTpuueckue (aKkThl Ui PEUIEHUs] CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOIararoliuX HECKOJIBKO [IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

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

[IpuBOIUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC WU
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJMYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTUYeCKd C(HOPMYIHPOBAHHONM MPOOJIEMBbl, MOJEIUPOBATH pPEaJbHBIC
CUTyallud Ha S3bIKE T'E€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX MIOHITHI U TEeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KIIACC

OmnepupoBaTh MOHATHUSMHU: LWIMHJpPUYECKas IOBEPXHOCTh, OOpa3yromue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3zyrolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

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

Boruncnsate 00bEMBI M IUIOHIAAM  TIOBEPXHOCTEH  Ten  BpalleHHs,
reOMETPUUYECKUX TeJl C MPUMEHEHHEM (popMyI.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHCAHHBIK B chepy H
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAS B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

BbaucnsTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOO0HBIX 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, HHTEPHOPETUPOBATH M MpeoOpa3oBbIBaTh HMHPOPMALUIO 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 MIIOCKOCTh YPAaBHEHUEM 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 [I0Ka3aTEIbCTBO MATEMATHYECKUX OTHOLICHUW W
HaXO0XXJICHUE TeOMETPUUYECKUX BEJIUYUH 0 00pa3liaM WUiIu ajifOpUuTMaM, MPUMEHSIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIIME MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPECOMETPUUECKUX 3a7aY.

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

[IpUMEHATh TMOJMyYEHHBIE 3HAHUSA Ha IPAKTHUKE: AHAJIM3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATh HW3YUYECHHBIE IIOHATUS B INPOLIECCE IOWCKA PEIICHUA
MaTeMaTU4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEaAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCICA0BaTh TOCTPOCHHBIE MOJEIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4l, CBA3aHHBIE C HAX0XKAECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrposbuble IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
1 BBejieH1E B CTEPEOMETPHIO 10 0 1 http://fcior.edu.ru
5 [psiMBI€ M IUIOCKOCTU B IIPOCTPAHCTBE. 12 1 0 http://fcior.edu.ru
[TapannenbHOCTh NPSAMBIX M IIIOCKOCTEN
3 [eprieHAUKYIAPHOCTH MPSIMBIX U 12 0 1 http://fcior.edu.ru
IIJIOCKOCTEMN
4 VYribl MeXAY OPSIMBIMU U TJIOCKOCTSIMU 10 1 0 http://fcior.edu.ru
5 MHOTOrPaHHKKH 11 1 1 http://fcior.edu.ru
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 1 http://fcior.edu.ru
7 [ToBTOpEHME: CEUEeHMS, pACCTOSTHUSA U YTIIbI 4 1 1 http://fcior.edu.ru
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 5



http://fcior.edu.ru/
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne /i Konrpoabnbie IIpakTHueckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 Teia Bpanienus 12 0 1 http://fcior.edu.ru
5 O6BEMBL TCII 5 1 1 http://fcior.edu.ru
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 1 http://fcior.edu.ru
4 [ToBTOpeHME, 0606meHPUIe, 7 1 0
CUCTeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 3



http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Nen/m Tema ypoka Kontposabnbie IIpakTuueckue Aata muppossie
Bcero u3ydyeHusi oOpa3oBaTe/IbHbIE
padoThI padoTsbI
pecypchl
OCHOBHBIE TOHSATUS CTEPEOMETPH U http://fcior.edu.ru
TOYKa, IpsiMasi, TUIOCKOCTb,
1 npoctpancTBo. [IpaBuia nzobpakeHust Ha 1 0 0
pUCYHKAX: U300paKeHHS TNIOCKOCTEH,
NapajulebHbIX IPSIMbIX (OTPE3KOB),
CEPEIMHBI OTPE3Ka
5 [TonsTHA: nepecekaromuecs MIOCKOCTH, 1 0 0 http://fcior.edu.ru
TepeceKaroIINecs MpsiMasi U TII0CKOCTh
3 [TonsTus: nepecekarommecs MIOCKOCTH, 1 0 0 http://fcior.edu.ru
MepeceKarorecs npsimasi U II0CKOCTh
3HAKOMCTBO C MHOTOTPaHHUKAMHU, http://fcior.edu.ru
4 n300pakeHNe MHOTOTPAaHHUKOB Ha 1 0 0
PUCYHKAX, HA IPOEKIIMOHHBIX YepTexKax
HauanpHubie cBenenus o kyoe u http://fcior.edu.ru
5 MUpaMyUIie, UX pa3BEPTKH U MOJIEIH. 1 0 0
CeueHnss MHOTOTPaHHUKOB
HauanbHble cBeIEHHS O KyOe U http://fcior.edu.ru
6 UpaMuie, X Pa3BEPTKH U MOJICIH. 1 0 1
CeueHnss MHOTOTPaHHUKOB
7 [TousiTHE 00 aKCHOMATHYECKOM 1 0 0 http://fcior.edu.ru

MOCTPOCHUHU CTCPCOMCTPUU: AaKCUOMBI
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CTEPEOMETPHUH H CIICICTBUA U3 HUX

10

[TonsTre 06 akcCHOMaTHYECKOM
IMOCTPOEHUH CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH U CIICICTBUA U3 HUX
[TonsTre 06 akcCHOMaTHYECKOM

IIOCTPOCHUHU CTCPECOMETPHU: AaKCUOMBI
CTEPCOMETPHHU U CIICACTBUA U3 HUX

ITonsatue 06 akCHOMATUYECKOM

IIOCTPOCHUH CTCPCOMCTPUHU: AKCHOMbBI
CTCPCOMETPUHU U CICACTBUA U3 HUX

11

B3anMHOe pacnioniokeHue NpsMbIX B
IIPOCTPAHCTBE: IIEpECEKAIOIIUECs,
napajJiesibHble M CKpeIlBaoLIMecs
IpsIMble

http://fcior.edu.ru

12

[TapanienbHOCTb NPSAMBIX U MJIOCKOCTEN B
MIPOCTPAHCTBE: Mapaljie/IbHbIE MPSIMBIE B
MIPOCTPAHCTBE; MapaJIeIbHOCTh TPEX
MIPSIMBIX

http://fcior.edu.ru

13

14

[TapamienpHOCTh IPSIMBIX U INIOCKOCTEN B
npoctpaHcTie: [lapamienbHOCTh MPAMO
Y TJIOCKOCTH

V1l ¢ COHaIIpaBJICHHBIMU CTOPOHAMU

http://fcior.edu.ru

http://fcior.edu.ru

15
16

Yros Mexay NpsIMBIMU B TPOCTPAHCTBE

VYron Mexay npsiMbIMU B IPOCTPAaHCTBE

http://fcior.edu.ru

17

[TapamenpHOCTh IIOCKOCTEN:
napaJiesIbHble INIOCKOCTH

http://fcior.edu.ru



http://fcior.edu.ru/
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http://fcior.edu.ru/
http://fcior.edu.ru/

18

19

20
21

CaolicTBa napamieiabHbIX INIOCKOCTEN

[Ipocreiimume mpocTpaHCTBEHHbIE PUTYPBI
HAa IJIOCKOCTH: TETPa’Ip, KyO,
napajuiesienunes

[Toctpoenue ceueHuit

[Toctpoenue ceuenui

http://fcior.edu.ru

http://fcior.edu.ru

22

23

24

Kontponbnas padota no teme "lIpsmbie u
IJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN"

[leprnieH UKy ASIPHOCTD MPSIMOM U
IJIOCKOCTH: TePIEeHANKYIISPHbIC IPSIMbIE
B [IPOCTPAHCTBE

HpHMHe mapaJuiCJbHbIC U
NEPpUNCHAUKYJIIAPHBIC K IIJIOCKOCTH

http://fcior.edu.ru

http://fcior.edu.ru

25

26

27

[IpsimMble mapasienbHble U
MIEPIEHIUKYIISIPHBIE K INIOCKOCTH
IIpu3Hak nepneHaAuKyJIAPHOCTH IIPIMON U
IIJIOCKOCTH

[Ipu3Hak nepneHaAuKyJIAPHOCTH IIPIMOU U
IIJIOCKOCTH

http://fcior.edu.ru

28

29

30

Teopema o npsiMON NepIIEHAUKYIIIPHON
IJIOCKOCTH
TeopeMa 0 npsIMOM NEpIIEH IUKYIIAPHOU
IIJIOCKOCTH
Teopema o npsiMON NepIIEHAUKYIIIPHON
IIJIOCKOCTH

http://fcior.edu.ru

31

[lepneHauKynsip 1 HAKJIOHHBIE:

http://fcior.edu.ru
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pacCTodAHruC OT TOYKH 0 IJNIOCKOCTH,
pacCTosAHUEC OT HpﬂMOﬁ J0 IIIIOCKOCTH

32

33

34

[lepnieHIUKYISIp U HAKJIOHHBIE:
paccTosiHue OT TOYKH J0 IIJIOCKOCTH,
paccTosiHue OT NPSMOM 10 IIIOCKOCTH

[lepnieHIUKYIsIp U HAKJIOHHBIE:
paccTosiHue OT TOYKH JI0 MII0CKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

HepHeHI{I/IKy.]'IHp M HAaKJIOHHBIC!
PaCCTOAHUC OT TOYKH JO IIJIIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

http://fcior.edu.ru

35

VYTIIbl B IPOCTPAHCTBE: YIOJ MEKIY
IPSIMOH U TUIOCKOCTBIO

http://fcior.edu.ru

36

37

JIByTpaHHBIN YroJI, TMHEHHBIN yroil
JBYT'PAHHOI'O yrIJla
JIByTpaHHBIN yroJI, TMHEHHBIN Yroil
JBYI'PAHHOI'O yrIJla

http://fcior.edu.ru

38

[lepneHuKyIpHOCTD MJIOCKOCTEM:
IIpU3HAK NEPIEHIUKYIIAPHOCTH IBYX
IIJIOCKOCTEN

http://fcior.edu.ru

39

[lepneHuKyIpHOCTD MJIOCKOCTEM:
MIPU3HAK NEPIEHIUKYIISIPHOCTH ABYX
IIJIOCKOCTEN

40

41
42

[lepnieHAMKYIIAPHOCTD MIOCKOCTEM:
MIPU3HAK NEPIEHIUKYIIIPHOCTH ABYX
IJIOCKOCTEN

Teopema o Tpéx nepneHAUKyJIsIpax

Teopema o Tpéx nepneHAUKyIsIpax

http://fcior.edu.ru
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43

Teopema 0 TpEX NEPHEHAUKYIISIPAX

44

45

46

47

KontponsHas pabora o remam
"[lepneHAUKYIAPHOCTD MPSAMBIX U
miockocTeil" u "YTIbl MEXKIYy NPSIMBIMU U
IUIOCKOCTSMU"

Ilousrue MHOI'OrpaHHHKa, OCHOBHEIC
OJIECMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIE U
HCBBIITYKJIBIC MHOT'OT'PAHHUKH, pa3BépTKa
MHOIr'OrpaHHuKa

IIpusma: n-yronpHas npu3mMa; rpaHu u
OCHOBAHMA IIPU3MBI; IIpsIMasi U HAKJIOHHAs
IpU3Mbl; OOKOBas U MOJIHAS TOBEPXHOCTh
IIPU3MBI

[Napannenenunen, npsIMOYTOJIbHBIN
napajuieJIenuIe ] 1 ero CBoicTBa

http://fcior.edu.ru

http://fcior.edu.ru

http://fcior.edu.ru

48

[Inpamua: N-yrojgpHasi NMpaMuIa, TpaHu
1 OCHOBaHUE MUpaMU/Ibl; OOKOBas U
IIOJIHAs TIOBEPXHOCTh ITUPAMUJIBL;
[IpaBUJIbHASA U yCEYEHHAsS ITUPAMUAA

http://fcior.edu.ru

49

[IpaBuiibHBIE MHOTOTPaHHUKHU: MTOHSITHE
MIPaBHWJIBHOT'O MHOTOTPAHHUKA;
MpaBWIbHAS MIPU3Ma U NPaBUIIbHAS
NMpaMK/Ia; TPABUIbHAS TPEYToJIbHAS
MUpPaMUIa ¥ MPaBUWIBHBINA TETpasap; KyO

http://fcior.edu.ru

50

[IpencraBnenue o MpaBUIBHBIX
MHOTOIpaHHHUKaX: OKTa3/p, TOJEKa’Ip U
UKOCA3P.

http://fcior.edu.ru

51

CuMMeTpHs B MPOCTPAHCTBE: CUMMETPUS

http://fcior.edu.ru



http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/

OTHOCHUTEJIbHO TOYKH, MPSMOU,
IJIOCKOCTH. DJIEMEHThl CAMMETPUH B
nupamMuaax, napajvieaenumneaax,
MPaBUJIBLHBIX MHOTOTPaHHUKAX

Briuncienue 2j1eMEHTOB

52 MHOTOIPaHHHUKOB: p&0pa, IUaroHau, 1 0 0 http://fcior.edu.ru
YTJIBI
[Inomanp 60KOBOM OBEPXHOCTH U
53 ITOJIHOM HOBerHOC"[;I/I MIPSIMOM TIPU3MBI, ) 1 0 0 htto://fcior.edu.ru
IUTOIIAb OCHOBAHU, TeOpeMa 0 OOKOBOU
MTOBEPXHOCTHU TPSMOU MPU3MBI
[Tnomans GOKOBOM MTOBEPXHOCTH U
54 MOBEPXHOCTHU TPABUIIBHOM HI:IpaMI/I)]I)I, 1 0 1 http://fcior.edu.ru
TeopeMa o IIoaau OOKOBOU
MOBEPXHOCTH YCEUEHHOU TTHPAMHUIBI
55 'I‘<0HTpOJ'ILHa}I pa6'(')Ta 0 TeMe 1 1 0
MHororpaHHuku
56 [Tonsarue 06 06bEMe 1 0 0 http://fcior.edu.ru
57 OGBEM THpaMEIHI 1 0 0 http://fcior.edu.ru
58 OO0BEM TUPAMHU/TBI 1 0 0
59 OO0BEM TUPAMHU/TBI 1 0 0
60 OO0BEM TUpaMUIBI 1 0 1
61 O0BEM TPU3MBI 1 0 0 http://fcior.edu.ru
62 O0BEM npu3MBbI 1 0 0
63 OO0BEM TTPU3MBI 1 0 0
64 KonrtponbHas padora no reme "O06bEMBI 1 1 0
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MHOTOTPaHHUKOB"

65

66

67

[ToBTOpEeHmE, 0000IIEHNE
cucremaTtusanusa 3Hanuil. [loctpoenne
CEYCHUI B MHOTOI'PAaHHUKE

[ToBTOpEeHmE, 0000IIEHNE
cucTeMaTu3alvs 3HaHui. Beruucnenue
PacCTOSHUIN: MEXTy IBYMSI TOUYKAMH, OT
TOYKH JIO MPSIMO#, OT TOYKH JI0
TJIOCKOCTH, MY CKPEIIUBAOIIUMUCS
MPSIMBIMH

HroroBas koHTpoIIbHAs paboTa

www.mathege.ru

www.mathege.ru

68

[ToBTOpenue, 0600IICHNE
cHCTeMaTu3alus 3HaHui. Beruncnenue
YIJIOB: M@Ky CKPEIINBAOIMMUCS
NPSIMBIMH, MY MPSIMOH U TFIOCKOCTBIO,
IBYTPaHHBIX YTJIOB, YTIIOB MEXIY
TUTOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



http://www.mathege.ru/
http://www.mathege.ru/

11 KJIACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
Nen/m  Tema ypoka Kontpoabubie IlpakTnueckme Aara unppossie
Bcero H3yYeHusi oOpa3zoBaTebHbIE
padoThI padoThI pecypen

1 Cdepa u map: uenTp, paauyc, 1MamMeTp; 1 0 0 http://fcior.edu.ru

IUIOIIA/Ib TIOBEPXHOCTH Chephl

B3aumuoe pacmnonoxenue chepsl u http://fcior.edu.ru
2 IJIOCKOCTH; KacaTeJIbHas MIOCKOCTh K 1 0 0

cthepe; miomaas chepsl
3 N3o6paxenune chepsl, mapa Ha 1 0 0 http://fcior.edu.ru

miockoct. CedeHus mapa

LumuHpryeckas HOBEPXHOCTb, http://fcior.edu.ru
4 00pasyroIue MINHIPUIECKOM 1 0 0

MOBEPXHOCTH, OCh IIVUTHHIPUYCCKOM

MTOBEPXHOCTH

[unuHap: ocHOBaHUsA U GOKOBas http://fcior.edu.ru
5 MOBEPXHOCTh, 00pa3yoIas u oCh; 1 0 0

TJI01A (s OOKOBOM U MOJTHOM

MTOBEPXHOCTH

N300paeHne NUIMHIPA Ha IIIOCKOCTH. http://fcior.edu.ru
5 PazeépTka unnunapa. CeueHus 1 0 0

WIMHIPa (TUIOCKOCTRIO, MapauIeIbHON

WUTH TISPTICHIUKYJISIPHOM OCH IIJTUH/IPA)

KoHnueckas oBepXHOCTh, 00pa3yroLIue http://fcior.edu.ru
7 KOHUYECKOH IOBEPXHOCTH, OCh U 1 0 0

BCpIINHA KOHHYECKOM MMOBCPXHOCTU
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Konyc: ocHOBaHue u BepiMHa,
oOpasyrolias U 0Ch; IIIOLAAb OOKOBOH U
IIOJTHOM MOBEPXHOCTH

http://fcior.edu.ru

VYceuéHnslii KOHYyC: 00pa3youue u
BBICOTA; OCHOBAHUS K OOKOBas
MOBEPXHOCTh

http://fcior.edu.ru

10

N306paxeHne KoHyca Ha MIIOCKOCTH.
Pa3BépTra konyca. CedyeHus: KoHyca
(TIOCKOCTHI0, MapasuIeIbHON
OCHOBAHHIO, U MJIOCKOCTHIO, IPOXOIAIICH
yepe3 BEpPLINHY)

http://fcior.edu.ru

11

12

KoMOuHamust Ten BparieHus u
MHOTOI'PAaHHUKOB

MHororpaHHuK, ONMMCaHHBIA OKOJIO
cdepsl; cdepa, BMcaHHas B
MHOTOTPAHHHK HJIM B TEJIO BPAICHHS

http://fcior.edu.ru

http://fcior.edu.ru

13

ITousarue 00 00néMe. OCHOBHEIE
CBOMCTBa 00BEMOB TEI

http://fcior.edu.ru

14

15

O0BEM IUIMHApa, KOHyCa

O06BEéM mapa u miomaas cheps

http://fcior.edu.ru

http://fcior.edu.ru

16

17

18

[TogoOHEBIE TENa B MPOCTPAHCTBE.
COOTHOIIICHHS] MEXTY TUIOIIAISIMHU
MOBEPXHOCTEN, 00bEMaMH MOJOOHBIX TEI

KonTtponsHas padora no temam "Terna
BpaieHus" u "OO0beMbl Ten"

BekTop Ha MIIOCKOCTH ¥ B IPOCTPAHCTBE

http://fcior.edu.ru
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19

20

C0XCHHE U BIUNTAHHUC BCKTOPOB

VYMHOXEHHE BEKTOpa Ha 4Y1CJIO

http://fcior.edu.ru

http://fcior.edu.ru

21

Pa3nosxeHue BekTOpa 10 TpéM
HEKOMIUIaHapHbIM BekTopaM. IIpaBuiio
napaJenenunesa

http://fcior.edu.ru

22

23

24

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM ITPaBUJI ACUCTBUM C
BEKTOpaMH

[TpsimoyronbHas cuctema KOOpAUHAT B

npocrpaHcTse. KoopanHaTe! BEKTOpA.
[Ipocreimme 3aga4n B KOOpAUHATAX

VYron mexay BekTopamu. CKaisipHoe
MPOU3BEIEHUE BEKTOPOB

http://fcior.edu.ru

http://fcior.edu.ru

http://fcior.edu.ru

25

Brruucnenue yrioB Mexy IpsIMbIMU U
IIJIOCKOCTSIMU

http://fcior.edu.ru

26

27

KOOpHHHaTHO'BeKTOpHBIﬁ MCTO/ IIpU
PEIICHNHU IT'COMCTPUYCCKUX 3a1a4

KonrtponsHas padora no reme "BekTopsl

Y KOOPAMHATHI B IPOCTpaHCTBE"

http://fcior.edu.ru

28

[ToBTOpenue, o6odIIeHNE 1
cucreMarnsanus 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
IUTAHUMETPHUH

www.mathege.ru

29

[ToBTOpenwue, 0600IIEHNE 1
cucremarusanus 3HaHu. OCHOBHbIE
burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

www.mathege.ru
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[ToBTOpeHue, 0600IICHNE 1

www.mathege.ru

30 cucTeMaTu3alns 3HaHi. 3a1aun 1
IUTAHUMETPUH B METOJIbI UX PEIICHHS
[ToBTOpeHnue, 0600IICHNE 1

31 cUcTeEMAaTH3alIMs 3HaHu. 3agaun 1 www.mathege.ru
TUTAHUMETPUH U METOJIbI UX PEIICHHS
[ToBTOpEeHME, 0000IICHUE U

32 cucremaTu3aiys 3Hanui. OCHOBHBIC 1 www.mathege.ru
¢burypsl, hakTel, TEOPEMBI Kypca
CTEpEeOMETPUHN

33 HroroBast kKoHTpoOIbHAs paboTa 1

34 [ToBTOpenwue, 06061116H1:16 u 1
cUCTEeMaTH3alus 3HAaHUI

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* MaTtemaTuka: anrebpa ¥ Hayaia MaTeMaTHYECKOTO aHalIn3a, TEOMETPHUS.
['eometpus, 10-11 knaccwl/ Atanacsa JI.C., Byty3os B.®., Kagomues C.b. u

npyrue, AkimonepHoe obiectBo «M3naTenscTBo «IIpocBeienue»

e METOAMYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

e MareMaruka: aredpa ¥ Hayajia MaTeMaTHYeCKOTO aHalln3a, FTEOMETPHUS.
['eometpus, 10-11 knaccewl/ Atanacsia JI.C., byry3os B.®., Kanomues C.b. u
npyrue, AxkunonepHoe obiectBo «M3narenbctBo «IIpocBenienue

e C.M. Caaksn, A.M. T'onsaman, J1.B. Jlenucos 3anauu no anredpe u
HayanaMm aHaimmsa g 10 — 11 kimaccoB. Mocksa: [Ipocsemenue

o U1.@. [llapsirun Pemenue 3anau - Mocksa: [Ipocsemenue, 1991.

e . 3uBb.I'., Meinep B.M. /lugaktuueckne MmaTepuaisl o reomeTpuu 1 11
k1. — M.: IIpocsemienue, 2001.

e HayuHo-TeopeTueCKnil 1 METOIUYECKUI KypHaN «MaTremMaTuka B IIKOJIE»

e ExeHenenbHOE y4eOHO-METOAMUECKOE MPUIIOKeHHe K razere «llepBoe
ceHTA0ps» Maremartuka

e Koganesa I'.1, Ma3zyposa H.I. reometpus. 10-11 kimaccel: TecThl 1is
TeKyIero u 00001maroIero KoHTpos. — Bonrorpan: Yautens, 2006.

e Enunsiii rocynapctBeHHsblit sk3amen 2006-2012. matematuka. Y4eOHO-
TPEHUPOBOYHBIE MaTEepUabl A MOAroToBKH yuammuxcs / GUIN-
M.:Untennext-Lent, 2005-2012.

e b.I'. 3uB. [lunaktuueckue Mmatepuansl 1o reometpun ais 11 kmacca. — M.
[Tpocsemenne, 2003.

e b.I'. 3u, B.M. Meiinep, A.Il. baxanckuii. 3agaun nmo reometpuu st 7 — 11
kiaccoB. — M.: IIpocsemenue, 2003.

e C.M. Caaksn, B.®. byty30B. 3yuenue reomerpun B 10 — 11 kiaccax:
MeTtoauueckue pekoMeH1auuu K yueOHuky. Kaura nns yuurens



HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHE

1. MHHHCTEPCTBO o0pa3oBaHus Pd: http://www.informika.ru/;

http://www.ed.gov.ru/; http://www.edu.ru/.

TecrupoBanme online: 5-11 kaacewi: http://www.kokch.kts.ru/cdo/.

3. lleparornyeckasi Mactepckasi, ypoku B WHTepHeT W MHOroe japyroe:

http://teacher.fio.ru.

Hosrble TexHosioruu B oopazoBanum: http://edu.secna.ru/main/.

IlyreBoauTenb «B Mupe HAYKH» IS IIKOJbHUKOB:

http://www.uic.ssu.samara.ru/-nauka/

Merayamukiaonenuss Kmpuina u Medgomus: http://mega.km.ru.

7. Caiitel «Mup 3HUOMKJIONeIUI», Hampumep: http://www.rubricon.ru/;
http://www.encyclopedia.ru/

8. Ipoayktr «KM — mikosb»

9. http://school-collection.edu.ru/collection/matematika/O6pa3oBartesbHblit
MaTeMaTHueckuii caiit Exponenta.ru http://www. exponenta.ru

10.0061mepoccuiickuii MaTemMatndeckuii mopran Math-
Net.Ruhttp://www.mathnet.ru

11.ITopran Allmath.ru - Bcst MaTemMaTHKa B OJHOM MECTE

12.http ://www. allmath.ru

13.®ecTuBans negarornueckux uaei «OTKPBITHIN YPOK»
http://festival.1september.ru/articles/subjects/1

14.3annMarenbpHas MatemaTrka http://matematiku.ru/

15.Caiir Anekcanzpa Jlapuna (moaroroBka K EI'D):
http://alexlarin.narod.ru/ege.html

16.OTkphITHIN OaHK 3amaHmii: WWW.mathege.ru

17.Enunas  Kosuteknusi nu@poBbIX 00pa3oBaTebHBIX PeCypcoB ISl
yupexaeHuil o01ero 1 Ha4YajabLHOro NpogeccHOHAJIBLHOr0 00pa3oBaHUs
http://school-collection.edu.ru
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JIucT Koppekuuu padoyeil mporpamMmbl

Homepa
ara DOUO, 10JKHOCTD JIHIA.
Ne A U3MEHAEMbIX/ OcHoBaHue > /A 1a,
BHECEHUA OCyIIeCTBUBIIET0
n/n H3MEHEHHbIX HU3MEHEeHUS
H3MEHEeHUSA HU3MEHEHHUE
JIUCTOB
1 2 3 4 5




