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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 COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOTO MW ITO3HABATEIIBHOTO pPAa3BUTHUSA
JUYHOCTH 00YYaroIIMXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAalmpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T€OMETPHH B HAMpPABICHWU JIHYHOCTHOTO
pa3BUTHs OO0y4armuxcs, (opMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs JIPYTUX Y4eOHbIX TUCHUIUIMH. Pa3BuTue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOXKIACHUH T€OMETPUUECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOTO0 W HACATbHOTO, XapaKTepe OTpakeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yydalmxcs, a TakKe KauyecTB MBIIUJICHHUS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OOHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HaNpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHUHU OOYYarOIIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKU JTIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pEIICHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MpPHU PEIICHWH 3a]ad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECCTBEHHYIO POJIb BO
BCEX 00NAcCTSIX AESITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPaXEHHUS OKPYXKAIOIIEro MHpa, YCJIOBHUE YCHEIIHOTO IMO3HAHUS W aKTUBHOTO
npeoOpazoBaHusi  JAEWCTBUTENBHOCTH. OmnepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHSAET pa3Hble BUABI y4eOHOM M TPYIOBOM JE€ATEIBLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATBHO BAXKHBIX KA4eCTB, MOITOMY aKTyaJlbHA
3amada (opmMupoBaHHS y O0OyYarOmUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHusi mporpaMmbl yueOHoro kypca «l'eomeTpusi» Ha 0a30BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyJaromuxcss ~ 4epe3  O0OCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
M0 CTIEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE IIpeIHA3HA4YeHa MJIs
OOy4Jaronuxcst CpeaHEH IIKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuM obOpa3om, oOydaromuecs Ha
0a30BOM YypOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUM ¢ HEOOXOAWMBIC ISl JKU3HH B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYUTh T€OMETPHUIO Oosee
r1yOOKO, €CiiM B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHATBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIMX  3amad. [IpHOpUTETHBIMH 3amadyaMH  OCBOCHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisiroTCS:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK YacTH 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 SBIICHUS OKPYKAIOMIEro MUPA,;

e (opmMupoBaHume yMEHHsI pacro3HaBaTh Ha 4YepTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U Tella BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuMe yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX M TeJaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJay;
dbopMHpOBaHWE yMEHHUS  IPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
pacCyXIICHUS B XOJI¢ PCIICHUS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  HUHTEIUIGKTyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOydJaromxcs, IMO3HAaBAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHHUS,



e (opmupoBaHHe (GyHKIIMOHATBHOU I'PaMOTHOCTH, peeBaHTHOM
FEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU WM3YUYEHUHU JIPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMylIHpoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar sl PEIIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCSl BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAyalle €ro MU3Yy4YeHHs 3a7a4, pElIaeMbIX Ha YPOBHE
MHTYUTHUBHOTO MTO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIECHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanourenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOJY OOy4YeHUsl, 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/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE 00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE copeprkaresibHble TUHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenensercs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00Opa3oBaHMS.

Conepxxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 1O ToJaM OO0ydYeHHs,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSMU Y HAaBBIKAMHU OCYUIECTBJISIIOCH MOCJIEN0BATENBbHO U MOCTYIATEIbHO, C
COOJII0ICHHEM MPUHIUIIA 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 reomerpumn orBoautes 2 yaca B Henenmo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX yaca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsimMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHbIE  TIOHATUA  CTEpeOMETpuu. Touka, TmpsAMas, IUIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajuielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OPSIMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MMAPAJUIEIBHBIE TMpPAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABIEHHBIMU CTOPOHAMH; YyTOJd MEXJIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IIockocTel. [lpocTeiline mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajjiesenunea; NoCTPOeHUE CEYEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM U MUIOCKOCTH: NEPNEHIUKYJIISIPHBIE TIPSIMBIE B
IPOCTPAHCTBE, MpSAMBIE MApPAUICNIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJSIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
MEPIEHIUKYJISIPHONW TIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IJIOCKOCTBIO;  ABYTPAHHBIA  yroj, JIMHEHMHBI Yroa JBYIPaHHOTO  yria.
[lepneHaMKyJISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[lepneHANKYISIPHOCTh  TUIOCKOCTEW: TMPU3HAK  NEPHEHAMKYJISIPHOCTH  JIBYX
IWIOCKOCTEN. TeopeMa 0 TpEX MEepIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIIbIE
Y HEBBINYKJIbIE MHOTOTPAHHUKY; pa3BEPTKA MHOrorpaHHuka. [lpusma: n-yroiapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
IIOJIHAS MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielnienunes U ero cporcra. llupamupa: N-yronpHas nupamuga, TpaHd U
OCHOBAaHME MUPAMHUJIbI; OOKOBAs M TOJIHAS TOBEPXHOCTh MUPAMUbL; TPABUIIbHAS U
yceu€HHas MNHUpaMyja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THPaAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MUpPAMHUAA W TPABHIbHBIN
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIp U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummeTpus B MNPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOI,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuieNenunenax,
MPaBWJIbHBIX MHOTOTPAHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TIOBEPXHOCTU NPABUIBLHON MHUPAMUJIBL,
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

Tesia Bpalenus

HunmuHapuyeckas TTOBEPXHOCTB, o0Opazytoiue HWIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unmuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroline KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHWYECKOM moBepxHOCTU. KOoHyC: ocHOBaHUE U BepiliiHa, oOpasyrorias
M OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3sylolle U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IAUAMETp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacrnionoxenue chepbl U IIIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10111 Chephl.

N3o0pakeHue Tel BpallleHHs Ha TJI0CKOCTH. Pa3BépTka MUIMHApPA U KOHYCA.

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

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00BEME
NPSIMOYTOJILHOTO Tapajuiesienunena u ciueacteus u3 He€. OO0bEM MWIMHApPA,
koHyca. O0BEM 1mapa u 1maomasb chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU MOTOOHBIX TEN.

Ceuenusi mwiMHApa (MapaJUieIbHO MW TEPHEHIUKYJSPHO OCH), CEUYCHUS
KOHyca (mapajuielbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUCHUS
uiapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpéM HEKOMILIaHAPHBIM
BekTopaMm. IlpaBuno mapamenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHCHUEM TMPAaBUJI JEUCTBUU C BeKTopamu. lIpsAmoyrosbHas 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 pe3yJIbTaThl OCBOEHHUS MPOrPaMMbl y4eOHOro MpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYD, SBIICHUMH,
npoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTIaHCKOW UJICHTUYHOCTH, YBOXKCHUS 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 BOCIIUTAHUS

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoaa,
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHHWEM JIMYHOIO BKJIaa B MOCTPOCHHUE YCTOMUMUBOrO OyAyILETrO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, pelIeHnH, paccy X IEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHBIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

cOPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKUe 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro odpas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (370pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); (bu3nYecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUSIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOHS; UHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEMaTHKOW W €€ MPUIOKCHUSIMH, YMEHHEM COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynymeli mnpodeccnrn W peamu3oBBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



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

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIbTYPhI, MOHUMAHHEM BIIUSHHUSI
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MpoOdIieM;
OpHCHTAIle Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKpY’)KAaIOIICH Cpe/bl, IUIAHUPOBAHHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYXKAFOIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH M  OOIICCTBCHHOHW MPAKTUKH, [MOHMMaHHEM
MaTEeMaTHUECKOH HayKW Kak c(epbl UYeTOBEUECKON JMeATEeTBbHOCTH, JTaloB €&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBIIATH TMPOCKTHYI0 U HCCICIOBATEIBCKYIO JCATEIBHOCTD
WHINBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOro MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmBUsAMU, YHUBEPCATIbHBIMU Pe2YTISIMUSHBIMU OCUCMBUAMU.

1)  Vuueepcanrvnvie — noznasamenvhwvle  Oeticmeus, — 0Oecnedusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCS (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYXdCamoweeo  Mupa;  npumeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBIABJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMAaTHISCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY TMOHATUAMH, (OPMYIHUPOBATH
OTIpENeNCHUS]  TOHSATUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W MPeoOpPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIE;

e BBIBJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, IaHHBIX, HAONIOJNCHUSX W YTBEPKICHHSIX;



npemyiaraTh  KPUTEPUW IS BBISBICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKITIOUCHHUH, YMO3AKIIIOUSHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKHUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKICHHS U BBIBOJIBI,

e BBIOMpaTH croco0® pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaubOoNee MOAXOAAIMUNA C YUETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeIbCcKHe 1eiiCTBUSI:

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

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAHUPOBAHHBIN DKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCcKOro
Oo0OBbeKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaMU;

e CaMOCTOSITEIBLHO (POPMYJIUPOBATH 0OOOIIEHUSI U BBIBOJIBI MO PE3yIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JACPHUIMTHEI MHPOPMAITUH, NAHHBIX, HCOOXOAMMBIX ISl OTBETa
Ha BOMNIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIINIO, TIPEJICTABISATh €€ B Pa3IUYHbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

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

2)  Vuusepcanonvie KOMMYHUKAMUGHbBIE  Oelicmeus,  00ecneuusaom

chopMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



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

B X0JI€ 00CYKJEHU 3a7]aBaTh BOIPOCHI 110 CYIIECTBY OOCYKIaEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIECHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AMaiiora, oOHapyXUBaTh pa3jIU4Me€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOI popme popMyIUpOBaTh pa3HOIIACUs, CBOU BO3PAXKEHHUS;
OPEJICTaBISATh  pEe3yJNbTaThl  pEelIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4decTBo:

3)

NOHMMATh W HKCIOJb30BaTh  MPEUMYIIECTBA  KOMaHJIHOHW U
WHIUBUTYJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacipeAeNsaTh BUABI pabOT, JOTOBapUBATHCA, 00CYKIaTh MPOIIECC
U pe3yJibTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOIHATH CBOIO YacTh pPaOOTBI WU
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH WICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4ye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49H, BEIOUPATh CIIOCO0 perieHus
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ yIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM IIO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJILTATOB;
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
00CTOSITEIHCTB, TAHHBIX, HAMJICHHBIX OITUOOK, BHISIBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBaTh MOHIATUSMU: TOUKA, IPAMasi, IIIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUU M CIICICTBUSI W3 HUX IPU PEIICHUU
r€OMETPUYECKUX 3a]1a4.

OnepupoBaTh NOHATUSAMHU: MAPATIIETBHOCTh U NEPIEHAUKYIISIPHOCTD MPSIMBIX
U TIJIOCKOCTEH.

KnaccupunmpoBath B3aMMHOE PACMOJOKEHHE MPSAMBIX M IUIOCKOCTEH B
MIPOCTPAHCTRE.

OnepupoBaTh MOHATUSMM: JBYTPAHHBIM YTOJ, TpaHU ABYIPAHHOIO YTJa,
pedpo NIBYTpaHHOIO yrija; JUHEWHBIA YroJl IBYTPAaHHOIO Yrja; rpajaycHas Mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh MOHSATUSIMUA: MHOTOTPAHHUK, BBINYKJIBIM W HEBBIMYKJIbIN
MHOTOIPaHHHUK, 3JIEMEHTHI MHOTOI'PaHHUKA, MPABUJIbHBIM MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJbI MHOTOIPAHHUKOB (MHpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN NapaljIesienumne, Kyo).

Knaccudgunmponathb MHOTOTPaHHUKHU, BBIOWpas OCHOBaHHS JUIS
KiIaccupukanu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHHMKHU, ITPaBHIIbHBIC
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
(BBIHOCHBIC) IIJIOCKHE YEPTEKU W3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (UTYP: BHUJ
CBEpXy, COOKY, CHU3Y.

Pemiats 3a1aun Ha HaAXOXKACHUE T€OMETPUUECKUX BEJIMUMH MO0 00pa3iaM Win
aIrOpuTMaM, TPUMEHSS] W3BECTHHIC AHAIUTHUYECKUE METOAbl MPU PEIICHUU
CTaHJIAPTHBIX MATEMaTUUYECKUX 3aJlad Ha BBIYUCICHUE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKHM JO TMPsAMOW, OT TOYKH [0 TIUIOCKOCTH, MEXIY
CKPEIIHUBAIOIIUMHUCS TIPSIMBIMH.

Pemiats 3a1aun Ha HaXOXKIACHUE T€OMETPUUYECKUX BEJIMUMH MO 00pas3iaM Win
aIrOpuTMaM, NPUMEHSS] W3BECTHHIC AHAIMUTHUYECKUE METOABbl MPHU PEIICHUU
CTAaHJAPTHBIX ~MAaTeMAaTMYECKUX 3aJady HAa  BBIYUCJIEHUE YIJIOB  MEXIY
CKpPCIMBAIOIIUMUCS TMPAMBIMU, MEXKJIY TMPAMOM U IUIOCKOCTBbIO, MEXIY
MJIOCKOCTSIMH, IByTPAHHBIX YTJIOB.



Bbrancnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMua) C© TMpUMEHEHHEM (OpMyJ; BBIYUCIATH COOTHOILICHHUS  MEXITY
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
IIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO HAa YepTexax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (aKkThl Ui PEUIEHUs] CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOIararoiuX HECKOIBKO IArOB PEIICHHUs, €CIIM yCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (opMe.

[IppuMeHATP MPOCTEHINNE NPOrPAMMHBIE CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a1a4.

IIpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeEHATh MOJMYYECHHBIE 3HAHMS HA IPAKTUKE: aHAIU3UPOBATh PEAbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIHPOBAHHOM MPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TIEOMETPUHU, MWCCIENOBATh IIOCTPOCHHBIE MOJEINU C
UCIT0JIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI U TEOPEM, anmnapara ajreopbl; pemarb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPUYECKas IOBEPXHOCTh, OO0pasyrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHNYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckasi MOBEpXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLEHUS.

KnaccuduimpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHSMU: ILIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BBHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C MPUMEHEHHEM (popMyI.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHWK, BIHMCAHHBIK B chepy u
OMMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIllCHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 0O0bEMaMu
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 TE€OMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPa Ha YUCI0, OOBACHSITH, KAKUMHU CBOWCTBAMHU OHU 00JIaJIalOT.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIrOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOPaMH, CKAJISIPHOE TPOU3BEACHUE, PACKIAAbIBATh BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue GakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraroluX HECKOIBKO IIArOB PEMIECHUS, €CIIM YCIOBUS TPUMEHEHUS
3aJ1aHbI B SIBHOH (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 OpocTedIINEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOoAMTE NpHUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB TEOMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIM3UPOBATH pEabHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEaAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOEHHBIE MOJICIA C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
n/n NMPOrpamMMbl Bcero Konrponsnsie | Ilpakruveckue oOpa3oBaTejibHbIE
padoThI padoThbI pecypes
bubnuoreka nudpoBoro
1 BBeneHue B ctepeoMeTpuio 10 00pa30BaTebHOTO
KOHTeHTa (apKpro.ru)
bubnuoreka nudpoBoro
[IpsiMbIe U TUIOCKOCTH B TPOCTPAHCTBE.
2 [TapamiensHOCTh MPSAMBIX U TUIOCKOCTEH 12 1 00pa3soBATENLHOIO
P p KOHTeHTa (apKpro.ru)
[TeprieHIUKYISIPHOCTD MPSMBIX U bubamotexa imbposoro
3 IOCKOCTEH 12 00pa3oBaTeNLHOTO
KOHTeHTa (apKpro.ru)
bubanoreka nndposoro
4 VYTribl MeXAY TPSIMBIMU U TJIOCKOCTSIMH 10 1 00pa30BaTebHOTO
KOHTeHTa (apKpro.ru)
bubanoreka nndposoro
5) MHororpaHHuKH 11 1 00pa3oBaTeNLHOTO
KOHTeHTa (apKpro.ru)
bubnunoteka mudpoBoro
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 00pa3oBaTeNBLHOrO
KoHTeHTa (apKpro.ru)
bubnunoteka mudpororo
7 [ToBTOpEeHME: ceueHusi, pacCTOSTHUS U YTIIbI 4 1 00pa30BaTeNLHOTO
KoHTeHTa (apKpro.ru)
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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11 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

Tena BpameHus

O0BEMBI TEN

BekTopsl 1 KOOpMHATEI B IPOCTPAHCTBE

[ToBTOpenue, 06001IEHNE,
CHCTEMATH3alHs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoauuyecTBO 4acoB

Bcero

12

10

34

KonTpoabHbie
padoThI

IpakTuyeckue
padoThI

DJIEeKTPOHHbIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bubanoreka nudposBoro
00pa30BaTENBLHOrO
KoHTeHTa (apkpro.ru)

bubanoreka uudposBoro
00pa30BaTEIBLHOrO
KoHTeHTa (apkpro.ru)

bubanoreka udpoBoro
00pa30BaTEIILHOIO
KoHTeHTa (apKpro.ru)
bubanoreka udpoBoro
00pa3oBaTEILHOIO
KoHTeHTa (apkpro.ru)
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
Ne ara u(ppoBbIie
n/n Tewa ypoka Bcero Konrpoarsrie | Ilpakrmieckue fIISyHEHI/Iﬂ :)Iﬁl?al;OBaTeJIbele
padoThbI padoThI pecypebi
OCHOBHBIE TIOHATHUS CTEPEOMETPHUH: TOYKA, bubanoreka
npsiMasi, MI0CKOCTh, IIPOCTPAHCTRBO. uudpoBoro
[TpaBuna n300pakeHust Ha PUCYHKaX: 1 00pa30BaTEILHOIO
M300paXCHUS IIOCKOCTEH, MapajuieIbHBIX KOHTEHTA
IPSMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka (apkpro.ru)
bubanoreka
[TonsTHS: TIEpeceKaroNIUecs MIOCKOCTH, Ln$poBoro
1 00pa30BaTEILHOIO
nepeceKaroIuecs mpsiMas | miIocKocTh CONTOHTA
(apkpro.ru)
bubanoreka
[TonsiTHs: IepeceKaronIrecs MI0CKOCTH, u$poBoro
1 00pa30BaTEILHOIO
TIepeCceKaroIInecs mpsiMas | MI0CKOCTh
KOHTEHTA
(apkpro.ru)
bubanoreka
3HAKOMCTBO C MHOTOT'PaHHUKAMH, mudpoBoro
M300paxeHre MHOTOTPaHHUKOB Ha 1 00pa30BaTEILHOTO
PHUCYHKaX, Ha MPOCKITMOHHBIX YePTEIKAX KOHTEHTA
(apkpro.ru)
bubanoreka
HavanbsHble cBeieHUs 0 KyOe U MupaMHu/ie, uudposoro
uX pa3BeépTku U Mojenn. CedeHus 1 00pa30BaTEILHOIO
MHOTOTPaHHUKOB KOHTEHTA
(apkpro.ru)
HavanpHbIe cBeieHHs 0 KyOe U mupamue, 1 bubanoreka
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ux pa3BEPTKU U Mojenu. CeueHus uudposoro
MHOTOTPaHHUKOB 00pa30BaTeNLHOTO
KOHTCHTA
(apkpro.ru)
bubnuoreka
[TonsiTHE 00 AKCHOMATHYECKOM uudposoro
7 MOCTPOCHUU CTEPEOMETPUU: AKCHOMBI 00pa30BaTeNLHOTO
CTEPEOMETPHUU U CIECACTBUS U3 HUX KOHTEHTA
(apkpro.ru)
bubnuoreka
[TonsiTHE 00 AKCHOMATHYECKOM ¢ poBoro
8 MOCTPOCHUU CTEPEOMETPUU: aKCHOMBI 00pa3oBaTeNLHOTO
CTEPEOMETPHUU U CICACTBUS U3 HUX KOHTEHTA
(apkpro.ru)
bubnuoreka
[Tonsatue 06 akcCMOMaTHYECKOM ¢ poBOro
9 MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI 00pa30BaTeNLHOTO
CTEPEOMETPHUU U CICACTBUS U3 HUX KOHTEHTA
(apkpro.ru)
bubnuoTeka
[TonsiTre 06 akcHOMaTHYECKOM uudposoro
10 MOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI 00pa30BaTeNbHOTO
CTEPEOMETPHUU U CIEACTBUS U3 HUX KOHTEHTa
(apkpro.ru)
bubnuoreka
B3anmHOE pacnosioxkeHue NpsiMbIX B -
: uudpoBoro
11 MIPOCTPAHCTRE: MepeceKaromecs, OBDA30BATENBHOLO
napajuieIbHbIE U CKPEIIUBAIOIITUECS
KOHTEHTa
MPAMbIC (apkpro.ru)
[TapannenbHOCTh MPSIMBIX U MNIOCKOCTEN B bubnuoreka
12 MIPOCTPAHCTBE: MapajlieNbHbIE IPSIMBIC B uudposoro
MIPOCTPAHCTBE; MapaUIETLHOCTh TPEX 00pa30BaTeNbHOTO
MPSIMBIX KOHTEHTA
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(apkpro.ru)

13

[TapamiensHOCTb MPSMBIX U INIOCKOCTEN B
npocTtpancTse: [lapamienbHOCTh IPAMON U
IJIOCKOCTH

bubanoreka
ndGpoBoro
00pa30BaTEILHOIO
KOHTEHTA
(apkpro.ru)

14

VYriaw1 ¢ COHAITpaBJICHHBIMU CTOPOHAMU

bubanoreka
ndpoBoro
00pa30BaTEILHOrO
KOHTEHTA
(apkpro.ru)

15

Yrois Mexay NpsSIMBIMU B IIPOCTPAHCTBE

bubnuoreka
1(hPOBOro
00pa30BaTEILHOrO
KOHTEHTA
(apkpro.ru)

16

17

18

Yroa Mexay NpsMbIMU B IPOCTPAHCTBE

[TapayieabHOCTB TUIOCKOCTEN:
napauleJIbHbIE III0OCKOCTU

CBoiicTBa napajiCJIbHbIX IUIOCKOCTEM

bubnunoreka
uhpoBoro
00pa30BaTEILHOIO
KOHTCHTA

(apkpro.ru)

bubanoreka
undhpoBoro
00pa30BaTENILHOIO
KOHTEHTA

(apkpro.ru)

bubanoreka
undhpoBoro
00pa30BaTENILHOIO
KOHTEHTA
(apkpro.ru)

19

[IpocrTeiinme mpocTpaHCTBEHHBIE (PUTYPHI
Ha TJIOCKOCTH: TeTpasap, KyoO,

bubaunoreka
dpoBOro
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napaJuieIIeHIIe/]

00pa30BaATENBLHOIO
KOHTEHTA
(apkpro.ru)

20

IToctpoenue ceuenuit

bubanoreka
ndGpoBoro
00pa30BaTEILHOIO
KOHTEHTA
(apkpro.ru)

21

IToctpoenue ceuenuit

bubnuoreka
1(hPOBOro
00pa30BaTEILHOrO
KOHTEHTA
(apkpro.ru)

22

KoHntpoinbnas padora o teme "[Ipsmbie u
IUIOCKOCTH B IIPOCTPAHCTBE.
[TapanneabHOCTh NPSIMBIX U TNIOCKOCTEN"

bubnuoreka
1(hPOBOro
00pa3oBaTEILHOTO
KOHTEHTA
(apkpro.ru)

23

24

25

[IeprieHIMKyYIAPHOCTH NPSAMOU U
IIJIOCKOCTH: MIEPIICHIUKYIIIPHBIC NIPSAMBIE B
IIPOCTPAHCTBE

IIpsimMble mapasnienbHbIe U
NEPIEHAUKYIISPHBIE K INIOCKOCTH

IIpsiMble mapasnienbHbIe U
NEPIEHAUKYIISIPHBIE K INIOCKOCTH

bubanoreka
uuhpoBoro
00pa30BaTEILHOIO
KOHTEHTA

(apkpro.ru)

bubanoreka
undpoBoro
00pa30BaTENILHOIO
KOHTEHTA

(apkpro.ru)

bubanoreka
undpoBoro
00pa30BaTEILHOIO
KOHTEHTA
(apkpro.ru)
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26

[Tpu3Hak neprneHuKyISpHOCTH IPSIMON U
IJIOCKOCTH

bubanoreka
ndGpoBoro
00pa30BaTEILHOrO
KOHTEHTA
(apkpro.ru)

27

[Tpu3Hak neprneHIuKyISIPHOCTH IPSIMON U
IJIOCKOCTH

bubanoreka
ndGpoBoro
00pa30BaTEILHOrO
KOHTEHTA
(apkpro.ru)

28

Teopema 0 psIMO¥ NTEPIIEHAUKYJIIIPHOU
IUIOCKOCTH

bubnuoreka
1(hPOBOro
00pa30BaTEILHOrO
KOHTEHTA
(apkpro.ru)

29

TeopemMa o0 psiIMOM NEPIIEHANKYJIIIPHOU
IIJIOCKOCTH

bubnunoreka
uudposoro
00pa3oBaTEILHOTO
KOHTEHTA
(apkpro.ru)

30

31

32

Teopema o ipsiIMOM NEPIIEHANKYJIIIPHOU
IIJIOCKOCTH

[leprieHAMKYTSIp ¥ HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH 110 INIOCKOCTH, PACCTOSTHUE OT
PSIMOM 10 TIJIOCKOCTH

[lepnieHAUKYJIAp ¥ HAKIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 TUNIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 10 TIIIOCKOCTH

bubanoreka
uuhpoBoro
00pa30BaTEILHOIO
KOHTEHTA

(apkpro.ru)

bubanoreka

I !I/I(l}[}OBOFO

00pa30BaTENBLHOrO
KOHTCHTA

(apkpro.ru)

bubaunoreka

![I/I[lmOBOFO

00pa30BaTENBLHOrO
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33

34

35

36

[IepnieHAUKYISp ¥ HAKIIOHHBIE: PACCTOSHUE
OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

[lepnieHAUKYJIAp ¥ HAKJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IIJIOCKOCTH

VYIubl B IPOCTPAHCTBE: YIOJl MEXIY
IIPSIMOM M TNIOCKOCTBIO

JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl
JIBYT'PaHHOI'O yTJla

KOHTCHTA

(apkpro.ru)

bubanoreka
uudposoro
00pa30BaTEILHOrO
KOHTEHTA

(apkpro.ru)

bubanoreka
uudpoBoro
00pa30BaTEILHOrO
KOHTEHTA

(apkpro.ru)

bubanoreka
uudpoBoro
00pa30BaTEILHOrO
KOHTEHTA

(apkpro.ru)

bubanoreka
uudposoro
00pa3oBaTEILHOIO
KOHTEHTA
(apkpro.ru)

37

JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl
JIBYTPaHHOI'O yTJIa

bubnunoreka
uudposoro
00pa3oBaTEILHOTO
KOHTEHTA
(apkpro.ru)

38

[lepnieHqUKyYISAPHOCTD IITIOCKOCTEH:
NpU3HAK [EPIEHIUKYIIAPHOCTH IBYX
IJIOCKOCTEN

bubnunoreka
uudposoro
00pa3oBaTEILHOTO
KOHTEHTA
(apkpro.ru)

39

[TeprieHANKYISIPHOCTD IIOCKOCTEM:

bubanoreka
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40

41

42

43

MPU3HAK NEPIICHIUKYIIPHOCTH IBYX
IUIOCKOCTEHN

[IepnieHIUKYIAPHOCTD IUIOCKOCTEN:
IIPU3HAK NEPIECHIUKYIJIAPHOCTH ABYX
IIJIOCKOCTEMN

Teopema o0 TpEX NepHeHIUKYJIApax

Teopema o Tpéx NepneHAuKyIIpax

TeopeMa 0 TpEX NepHeHANKYIISIPax

I !Hgl)[}OBOI‘O

O6DaSOBaTCJ'II)HOFO
KOHTCHTA

(apkpro.ru)

bubanoreka
uudposoro
00pa30BaTEILHOrO
KOHTEHTA

(apkpro.ru)

bubanoreka
uudpoBoro
00pa30BaTEILHOrO
KOHTEHTA

(apkpro.ru)

bubanoreka
uuhpoBoro
00pa30BaTEILHOIO
KOHTEHTA

(apkpro.ru)

bubnunoreka
uudposoro
00pa3oBaTEILHOIO
KOHTEHTA
(apkpro.ru)

44

KonTponbhas pabota no remam
"IlepneH IMKYISPHOCTD MPSIMBIX U
"

mIockocTe" u "YTibel MEXy NPSIMBIMU U
II0CKOCTAMU"

bubnunoreka
uudposoro
00pa3oBaTEILHOTO
KOHTEHTA
(apkpro.ru)

45

[TonsiTHE MHOTOTPAaHHKUKA, OCHOBHBIE
3JIEMEHThl MHOTOTPaHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKU; Pa3BEPTKA
MHOT'OIpaHHHUKA

bubmmoreka

I !Hgl)[}OBOFO

00pa3oBaTENbLHOrO
KOHTEHTA
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(apkpro.ru)

bubnnoreka
[Ipusma: n-yroapHas mpu3Ma; rpaHu 1 AbDOBOLO
OCHOBaHUS IPU3MBI; IIpsIMasi U HAKJIOHHAs
46 06pa30BaTENHLHOTO
MPU3MBI; OOKOBAsI U MOJIHAS TIOBEPXHOCTh
DH3MLL KOHTEHTa
p (apkpro.ru)
bubnnoreka
[Tapannenenunen, npsiMOYTrOAbHbBIN AOPOBOLO
47 P » PAMOYT 00pa30BaTEILHOTO
napajuie’enunes 1 ero CBocTna
KOHTEHTa
(apkpro.ru)
bubnuoteka
[Mupamuaa: N-yrojapHas nupaMua, rpaHu U bDOBOLO
OCHOBaHHWE MUPaMUIbI, OOKOBAS U TOJTHAS
48 06pa30BaTETHLHOTO
MOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
CEeuYEHHas nupaMuIa e
y (apkpro.ru)
[IpaBHsIBHBIE MHOTOIPAHHUKU: ITOHSATHE bubnuoreka
MPaBUIILHOTO MHOTOIPAHHMKA; TpaBUJIbHAS uudposoro
49 MpU3Ma U MpaBUJIbHAS TUPAMU/JIA; 00pa30BaTeNLHOTO
MpaBUJIbHAS TPEYTOJIbHAS TUPAMUIA U KOHTEHTA
MPAaBUIIBHBIA TETPadap; KyO (apkpro.ru)
bubnnoreka
[IpencraBnenne o MpaBUIBLHBIX ¢ poBOro
50 MHOTOIPAaHHUKAX: OKTa’dAp, AOJAEKadIp U 00pa30BaTeILHOTO
HUKOCadIP. KOHTEHTA
(apkpro.ru)
CummeTpusi B IPOCTPAHCTBE: CUMMETPUS bubnnoreka
OTHOCHUTEIIEHO TOYKH, MPSMOH, TUTOCKOCTH. ¢ poBOro
51 DJIeMEHTBl CAMMETPHUH B TUpamMuaax, 00pa30BaTeILHOTO
napajuiesenuneaax, mpaBuiIbHbIX KOHTEHTA
MHOT'OI'paHHHKaX (apkpro.ru)
52 Brruucnenue 351eMEHTOB MHOTOTPaHHUKOB: bubnuoreka
pé0pa, TMaroHau, yribl udpoBoro
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00pa30BaATENBLHOIO
KOHTEHTA
(apkpro.ru)

53

[Tnomans OOKOBOI MOBEPXHOCTH U TTOJTHOM
MOBEPXHOCTHU NPSIMOM MPU3MBI, IIOIIAh
OCHOBaHUH, TeopeMa 0 OOKOBOMA
MOBEPXHOCTHU MPSIMON TPU3MBI

bubanoreka
ndGpoBoro
00pa30BaTEILHOIO
KOHTEHTA
(apkpro.ru)

54

[Tnomaas 60KOBOI MOBEPXHOCTU U
IIOBEPXHOCTH IIPaBUIIbHON MMMPAMHU/IBI,
TeopeMa o IUIOIIAA OOKOBOM MOBEPXHOCTH
yCE4EHHOW IMUPAMHU/IbI

bubnuoreka
1(hPOBOro
00pa30BaTEILHOrO
KOHTEHTA
(apkpro.ru)

55

KonTponbHas pabora no teme
"MHororpanHuku"

bubnuoreka
1(hPOBOro
00pa3oBaTEILHOTO
KOHTEHTA
(apkpro.ru)

56

57

58

[Toustie 00 00BEME

O0BEM TUpaMHUTBI

O0BEM TUpPaMHUTBI

bubanoreka
uuhpoBoro
00pa30BaTEILHOIO
KOHTEHTA

(apkpro.ru)

bubanoreka
undpoBoro
00pa30BaTENILHOIO
KOHTEHTA

(apkpro.ru)

bubanoreka
undpoBoro
00pa30BaTEILHOIO
KOHTEHTA
(apkpro.ru)
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59

O06BEM nupamMuIb1

bubanoreka
ndGpoBoro
00pa30BaTEILHOrO
KOHTEHTA
(apkpro.ru)

60

O0BEM TUpamMuabl

bubanoreka
ndGpoBoro
00pa30BaTEILHOrO
KOHTEHTA
(apkpro.ru)

61

O0bEM IpU3MBI

bubnuoreka
1(hPOBOro
00pa30BaTEILHOrO
KOHTEHTA
(apkpro.ru)

62

O06bEM IpU3MBI

bubnunoreka
uudposoro
00pa3oBaTEILHOTO
KOHTEHTA
(apkpro.ru)

63

64

65

O06BEM npU3MBbI

Kontponbnas padota mo teme "OObEMBI
MHOTOTPaHHHUKOB"

[ToBTOpenue, 0600IIEHNE cUCTEMAaTH3ALUS
3HaHui. [loctpoeHue ceueHuii B
MHOTOTPaHHHKE

bubanoreka
uuhpoBoro
00pa30BaTEILHOIO
KOHTEHTA

(apkpro.ru)

bubanoreka

I !I/Ifh[}OBOFO

00pa30BaTENBLHOrO
KOHTCHTA

(apkpro.ru)

bubaunoreka

![I/I[lmOBOFO

00pa30BaTENBLHOrO
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66

67

68

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUU. BBIYMCIIEHHE PACCTOSIHUI: MEXIY
JIBYMsI TOYKaMH, OT TOYKH [0 MPSMOH, OT
TOYKH JI0 TJIOCKOCTH, MEKITY
CKPEITUBAIOIIMMHUCS TPSIMBIMH

HroroBast KOHTpoNbHAs paboTa

[ToBTOpenue, 0600IIEHNE CUCTEMAaTH3ALUS
3HaHUU. BBIYKCIIEHNE YTIIOB: MEXIY
CKPEILMBAIOIIUMUCS IPSIMBIMU, MEKIY
IIPSIMOM M INIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YIJI0B MEXKY IUIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

KOHTCHTA

(apkpro.ru)

bubanoreka
uudposoro
00pa30BaTEILHOrO
KOHTEHTA

(apkpro.ru)

bubanoreka
uudpoBoro
00pa30BaTEILHOrO
KOHTEHTA

(apkpro.ru)

bubanoreka

I !Hgl)[)OBOFO

O6D330B3TCJ'IBHOFO
KOHTCHTA

(apkpro.ru)
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11 KJIACC

KoiaunuecTBo 4acos DJIeKTPOHHbBIE
ara uudposbie
Nen/m = Tema ypoka Kontpouasnsie IIpakTnueckue A
yp Bcero p p pﬁ U3ydeHusi oOpa3zoBaTesibHbIE
a00ThI a00ThBI
pabo pabo pecypchbl
bubanoreka
Cdepa u map: ueHTp, paanyc, TMamMmeTp; unposoro
1 nnoupiazu, nogé XHOIS”TE cdpey 1;1 R 1 06pa3soBATENEHOTO
p p KOHTEHTA
apkpro.ru
bubanoreka
B3aumnoe pacronoxenne chepsl U uudpoBoro
2 IJIOCKOCTH; KacaTelbHas INIOCKOCTD K 1 00pa3oBaTEILHOrO
cdepe; miomanb cheps KOHTEHTA
apkpro.ru
bubnunoreka
mudpoBoro
N3ob6paxenue chepsl, mapa Ha
3 1 00pa30BaTEILHOTO
mockocT. CedeHus mapa
KOHTCHTA
apkpro.ru
bubnunoreka
[unwaapudeckas MOBEPXHOCTD, S EEE—
o0OpasyoImue MUINHIPUIECKOMN LH(pOBOro
4 pasy p . 1 00pa30BaTEILHOTO
MTOBEPXHOCTH, OCh ITMITHHIPHISCKOMN
IMOBEPXHOCTH KOHTCHTA
P (apkpro.ru)
bubanoreka
[y ap: ocHOBaHUS U OOKOBas L1hDOBOMO
IMOBEPXHOCTH, 00PA3YIOLIAT U OCh; undposoro
5 p » OOPasyromai | ’ 1 00pa3oBaTeaLHOTO
IUIOIIa s OOKOBOM M IIOJTHOM
KOHTEHTA
MMOBEPXHOCTH Sl e e K
(apkpro.ru)
6 N3o0paxkenune muinHapa Ha TUIOCKOCTH. 1 bubanoreka
PazBépTka unnunapa. CedeHus MUIMHIPA 1 (poBoro
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(TI0CKOCTHIO, MapaJIIeIbHON UITH

00pa3oBaTeILHOTO

MEPIICHAUKYIISIPHON OCH IIHIIHH]IPA) KOHTCHTA
(apkpro.ru)
bubnuoreka
Konnueckas moBepxXHOCTh, 00pa3yromue n(hpoBoro
7 KOHUYECKOW MOBEPXHOCTH, OCh U 00pa3oBaTENBLHOrO
BEpIIMHA KOHMYECKOW TOBEPXHOCTH KOHTCHTA
(apkpro.ru)
bubnuoreka
Konyc: ocHOBaHuWe 1 BepIIMHA, nhpoBoro
8 o0pa3yroIias ¥ 0Ch; IIIOMAas OOKOBOW 1 00pa30BaTEILHOTO
MOJTHOW TIOBEPXHOCTHU KOHTCHTA
(apkpro.ru)
bubnuoreka
Yceu€HHbII KOHYC: 00pa3yrolue u uhpoBoro
9 BBLICOTA; OCHOBAHUS U OOKOBast 00pa3oBaTEILHOTO
MOBEPXHOCTH KOHTEHTa
(apkpro.ru)
N306paxkeHne KoHyca Ha MIOCKOCTH. bubnnoreka
PazBépTra konyca. CeueHust KoHyca nndpoBoro
10 (MII0CKOCTHI0, MapaIeIbHON 00pa3oBaTeabHOrO
OCHOBAHUIO, M IJIOCKOCTHIO, TIPOXOISIICH KOHTEHTA
4yepe3 BEpUIMHY) (apkpro.ru)
bubnnoreka
KoMOuHamwmst Ten BpaIieHus | unposoro
11 00pa30BaTeNLHOTO
MHOTOTPaHHUKOB CONTOHTA
(apkpro.ru)
bubnnoreka
MHoOrorpanHuk, OMMCaHHBIA OKOJIO uudposoro
12 cdepsr; chepa, BIEcaHHAs B 00pa3oBaTeNBLHOrO
MHOTOTPaHHHK HJIH B TEJIO BPAIICHUS KOHTCHTA

(apkpro.ru)
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13

[Tonsarue 00 00Béme. OCHOBHEIE
CBOMCTBA 00BEMOB TEI

bubanoreka
ndGpoBoro
00pa30BaTEILHOrO
KOHTEHTA
(apkpro.ru)

14

O0BéM IHHIIpa, KOHYCa

bubanoreka
ndGpoBoro
00pa30BaTEILHOrO
KOHTEHTA
(apkpro.ru)

15

O0BEéM mapa u wiomaas chepst

bubnuoreka
1(hPOBOro
00pa30BaTEILHOrO
KOHTEHTA
(apkpro.ru)

16

[Tono6HbIe Tena B MPOCTPAHCTBE.
COOTHONICHUS MEXTy TUTOTIAISIMHU
MOBEPXHOCTEH, 00BEMaMH MOAOOHBIX TET

bubnunoreka
uudposoro
00pa3oBaTEILHOTO
KOHTEHTa
(apkpro.ru)

17

18

19

KonTponbhast padora no temam "Tena
Bpamenus" u "O0beMbl Ten"

BCKTOp Ha IIJIOCKOCTHU U B TPOCTPAHCTBC

CrnoskeHne 1 BEIYUTaHHE BCKTOPOB

bubanoreka
uuhpoBoro
00pa30BaTEILHOIO
KOHTEHTA

(apkpro.ru)

bubanoreka

I !I/I(h[}OBOFO

00pa30BaTENBLHOrO
KOHTCHTA

(apkpro.ru)

bubaunoreka

![I/I[lmOBOFO

00pa30BaTENBLHOrO
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20

21

22

23

VMHOXEHIE BCKTOpa Ha YHUCJIO

Pasnosxenne BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napajuiesienumnena

Pemenne 3amad, CBSI3aHHBIX C
MPUMEHEHUEM TTIPaBUJI JEHCTBUH C
BEKTOpaMHU

[IpssmoyronbHas cucreMa KOOpAUHAT B
npoctpancTse. KoopanHaThl BeKTOpa.
IIpocreimue 3a1a4u B KOOpAUHATaX

KOHTCHTA

(apkpro.ru)

bubanoreka
uudposoro
00pa30BaTEILHOrO
KOHTEHTA

(apkpro.ru)

bubanoreka
uudpoBoro
00pa30BaTEILHOrO
KOHTEHTA

(apkpro.ru)

bubanoreka
uudpoBoro
00pa30BaTEILHOrO
KOHTEHTA

(apkpro.ru)

bubanoreka
uudposoro
00pa3oBaTEILHOIO
KOHTEHTA
(apkpro.ru)

24

VYron mexnay Bekropamu. CkasipHOe
MIPOU3BE/ICHNE BEKTOPOB

bubnunoreka
uudposoro
00pa3oBaTEILHOTO
KOHTEHTA
(apkpro.ru)

25

Brrunciaenue YTJIOB MCXKAY MPSIMBIMHA U
IIJIOCKOCTAMU

bubnunoreka
uudposoro
00pa3oBaTEILHOTO
KOHTEHTA
(apkpro.ru)

26

KoopanHaTHO-BEKTOPHBIA METOT ITPU

bubanoreka



https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/

peIICHUH I'COMCTPUYCCKUX 3a1av

I !Hgl)[}OBOI‘O

00pa3oBaTEILHOTO
KOHTCHTA
apkpro.ru
bubnuoreka
uudposoro
KonTponpHas padota mo Teme "BekTopsl
27 " 00pa30BaTEILHOTO
1 KOOPJMHATHI B IPOCTPAHCTBE
KOHTEHTA
apkpro.ru
bubnuoreka
[ToBTOpEeHUE, 0600IICHNE 1 HbPOBOIO
cucreMaru3anus 3HaHuii. OCHOBHBIE unposoro
28 ¢burypsl, hakTel, TEOPEMBI Kypca 00pa3sOBATENLHOTO
nnal}{,EMé 707 P P KOHTCHTA
P apkpro.ru
bubnuoreka
[ToBTOpenue, 0600IIEHNE U HbPOBOLO
cucremMaru3anus 3HaHuin. OCHOBHbBIE LuhpoBoro
29 ¢burypsl, pakThl, TEOPEMBI Kypca 00pasoBaTeNLHOro
YPBL, » T0p yp KOHTEHTA
TUTAHUMETPUHU PR
apkpro.ru
bubnuoTeka
IToBTOpenue, 00o01IEHNE U 1uppoBoro
30 CHCTEeMAaTH3als 3HaHU. 3aqaun 00pa3oBaTEILHOTO
TUTAHUMETPUH U METOJIbI UX PEIICHHS KOHTCHTA
(apkpro.ru)
bubnuoreka
[ToBTOpenue, 00001IEHNE U uudpoBoro
31 chcTeMaTH3alis 3HaHul. 3agaun 00pa3oBaTEILHOTO
TUTAHUMETPUH U METOJIbI UX PCIICHHUS KOHTCHTA
(apkpro.ru)
[ToBTOpeHue, 06061IeHNE 1 bubnuoreka
32 cucremarusanus 3HaHuii. OCHOBHBIE uudposoro
¢burypsl, pakThl, TEOPEMBI Kypca 00pa3oBaTeaLHOTO
CTepEeOMETPUH KOHTCHTA
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(apkpro.ru)

33

HToroBast KOHTpOJIbHAs paboTa

bubanoreka
ndGpoBoro
00pa30BaTEILHOIO
KOHTEHTA
(apkpro.ru)

34

[ToBTOpeHUE, 0600IICHNE 1
CHCTeMaTH3aIlnsl 3HAHUH

bubanoreka
ndpoBoro
00pa30BaTEILHOrO
KOHTEHTA
(apkpro.ru)

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

34
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA30OBATEJBbHOU JEATEJIBHOCTH

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Maremaruka. 'eomerpust. 10 kiacc : 6a30BbIl ypoBeHb : yueOHuk / A. I'. Mep3msk, /1. A.
Howmuposckuii, B. I1. ITonskos ; mox pen. B. E. [lononsckoro. - 3-e u3n., nepecMotp. - M. :
Bentana-I"pad, 2020.

Matemaruka. ['eomerpusi. 10 kmacc : 6a30BbIif ypoBeHb : yueOnuk / A. I'. Mepaisk, /1. A.
Homupogckuit, B. I1. [Tonsikos ; mox pen. B. E. ITogonbckoro. - 3- u3., nepecMotp. - M. :
Benrana-I'pad, 2020.

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

Marematuka : reometrpusi. bazoBsiii ypoBens : 10 kiacc : Mmeroanyeckoe nocodue / E. B.
byuko, A. I'. Mepsnsik, B. b. [Tononckuii, M. C. Skup. - M. : Benrtana-I'pad, 2020.
MaremaTtuka : reomeTpusi. bazoBsiii ypoBens : 11 kiacc : meroguueckoe nocodue / E. B.
byuko, A. I'. Mep3nsk, B. b. [Tononckuii, M. C. Skup. - M. : Benrtana-I'pad, 2020.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bu6mmoreka [IOK



