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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€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHYECKOTO MOJETUPOBAHUS 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  THIOB  3ajlay;
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 OCYUIECTBIISUIOCH MOCIEA0BATENILHO U MOCTYIATEIBHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEACTaBICHUN OOYydaroUuXcs, pacuiupss 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
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
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIBHBIE 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 IUIockocTed. [lpocTeiline mnpocTpaHCTBEHHbIE (UIypbl 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 ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM OO  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 THpaMUJia; NpPaBUIbHAS TPEYrojibHas MNHpPaMHUAa W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIp U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummeTpus B MNPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOI,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMUAaxX, Mapajuielenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



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 MOBEPXHOCTHM U TOBEPXHOCTU NPABWIBHOW MUPaAMUIBbI,
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

HunuHapuyeckas TIOBEPXHOCTB, oOpazyronue HWIMHAPUYECKOMN
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 KOHUYECKOW moBepxHOCTH. KOHyC: ocHOBaHUE U BeplliiHA, 00Opasyroias
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 pacnonoxenue chepbl U INIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
JI011a/1b ChEpPHI.

N3o0pakeHue Tel BpallleHHs Ha TJI0CKOCTH. Pa3BépTka MUIMHApPA U KOHYCA.

KoMmOuHanuu Tenm BpalieHHWss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WJIH 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 MEXKAY IUIOMAASIMU
MOBEPXHOCTEHN, 00bEMaMU NTOI0OHBIX TEJL.

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

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mimockoctu U B ripocTpaHcTBe. Cl0KeHNEe U BEIUYMTAaHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaMm. IlpaBuno mapamenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHCHUEM TMPAaBUJI JEUCTBUU C BeKTopamu. lIpsAmoyrosbHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel 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(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

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

SKOHOMHUKH.
JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSL:
OCO3HAaHHEM JTyXOBHBIX LHEHHOCTEU POCCHUICKOTO HapoJa;

C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBA3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESTEIbHOCTHIO
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;
BOCIIPUAMYHMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3jIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

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

OTHbIXa, peryJisipHas ¢busnueckas aKTUBHOCTb); (u3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOHS; UHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeli mnpodeccnrn W peamu3oBBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHUYeCKOMy OO0pa3oBaHUI0 U
caM000pa30BaHUI0 Ha TPOTSHKCHWM BCEW >KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKOW HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYECKOW KYJIbTYPbI, NMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MpoOdIieM;
OpHCHTAIle Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKDY’KAaIOIIeH Cpeibl, IUIAHUPOBAHMs TIOCTYIIKOB M OICHKH UX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYXKAFOIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH M  OOIICCTBCHHOHW MPAKTUKH, [MOHMMaHHEM
MaTEeMaTHYECKOH HayKH Kak c(epbl UYeIOBEUECKOH MACSITeNbHOCTH, JTaloB ¢
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBIIATH TMPOCKTHYI0 U HCCICIOBATEIBCKYIO JCATEIBHOCTD
WH/IMBUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOro MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmBUsAMU, YHUBEPCATIbHBIMU Pe2YIIMUSHBIMU OellCMBUIMU.

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

ba3zoBble jornyeckue AecTBUA:

e BBIABJIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY TMOHATUAMH, (OPMYIHUPOBATH
OTIpENeNCHUS]  TOHSATUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPHU3HAK
KJaccu(uKayu, OCHOBAaHUSA Ui OOOOIICHUS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

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

e BBIBJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMs B (akTaxX, NaHHBIX, HAOIOJICHUSX U YTBEPKICHUSIX;



npemsiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

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

e TIPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKHUX
YTBEP)KICHUM (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
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 BBIICIICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUYUE, MpolIemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITHIO, MHCHHUC;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCcKOro
Oo0OBbeKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaMU;

e CaMOCTOSITEIBHO (POPMYJIHUPOBATH OOOOIIECHUSI U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
TIPEATOJIOKEHHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JCPHUIMTHI MHPOPMAITUH, JAHHBIX, HEOOXOAMMBIX JJISI 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 (OPM TMPEACTABICHUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, TPEJICTABIATh €€ B Pa3IN4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

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

2)  Vuusepcanonvie KOMMYHUKAMUGHbBIE  Oelicmeus,  00ecneuusaom

chOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUUXCAL.

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 3a7aui, KOMMEHTHUPOBATh IMOIYYEHHbIN pe3yibTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIECHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jiMyle U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yJNbTaThl  pEelIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3a]1a4 MPE3EHTAILMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4decTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensiTh BUABI padOT, JOTOBAPUBATHCS, 00CYKIATh TPOIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJIEH;
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 KAa4eCTBO CBOETO BKJIaJa 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/1a4H, BRIOUPATh CIIOCO0 pelieHuUs
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ yIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM IIO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUH W MBICIUTENIBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI IIporecca u
pe3yJbTaTa pelICeHUsI MAaTEMATUYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUHU
3a7a4i, BHOCUTHb KOPPEKTHUBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX 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 MOHATUSIMH: TOUYKA, TIPsIMAsi, TUIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUH
reOMETPUYECKUX 3a/1ay.

OnepupoBaTh MOHATUSIMU: TTAPALICTLHOCTD M IEPIICHANKYISIPHOCTD MPSMBIX
Y TUTOCKOCTEM.

KnaccudunmpoBath B3aMHOE paCHOJIOKEHHE MPSMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA Yroj, TpaHU ABYTPAHHOTO Yria,
pedpo ABYTpaHHOTO yTja; JUHEHHBIA Yrojl ABYTPAHHOTO yTJia; TpaaycHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh MOHATHUSMU: MHOTOTPAHHHK, BBIMYKJIBIA ¥ HEBBITYKIIbIH
MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPAaHHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHABl MHOTOTPAHHHUKOB (MMHpaMuia; TIpHU3Ma,
IPSIMOYTOJIBHBIN NapaljIesienumne, Kyo).

KnaccudummpoBarb ~ MHOTOTpAaHHUKH,  BBIOWpas  OCHOBAaHHS  JUIS
kiaccuukanuy  (BBITYKIIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKU; TMPAaBUIIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE ¥ HAKJIOHHBIE MPU3MBI, TTapajUIeICTUIIEbI).

OnepupoBaTh MOHATUSIMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOTPAHHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHU M, UCTIOIB3YSI METOJT CIIEIOB.

CtpouTh ceueHUsST MHOTOTPAHHUKOB METOJOM  CIIEJOB, BBITIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HaXOXACHUE TEOMETPUICCKUX BEJIMYMH MO 00pasimaM WiH
QITOPUTMaM, TIPUMEHSIS W3BECTHBIC AHAIMTUYCCKUE METOIbI TIPHU PEIICHUN
CTaH/JApTHBIX MAaTEeMAaTHUYECKUX 3a7a4 Ha BBIYUCIICHUE PACCTOSHUN MEXKIY IBYMsI
TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS ITPSMBIMHU.

PemaTe 3a1aun Ha HaXOXACHUE TEOMETPUICCKUX BEJIMYMH MO 00pasiaM WiIH
aNITOPUTMAM, TIPUMCHSS W3BECTHBIC AHAIMTUYECKHE METOJbI TIPH PEHICHUHU
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7ad Ha  BBIYKHCICHHE YIJIOB  MEXIy
CKPENIMBAIOMMMHUCS ~TPSIMBIMH, MEXKIYy TPSIMOM H  TUIOCKOCTBIO, MEXIY
TJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Bbrancnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuja) C TpUMEHEHHeM (QOpMyJ; BBIYUCIATH COOTHOILICHHS  MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

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

W3Bnekatb, mnpeoOpa3oBBIBATH M HMHTEPIPETUPOBATH HH(OpPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

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

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

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

[IpyMeEHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIHPOBAHHOM MPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TIEOMETPUHU, MWCCIENOBATh IIOCTPOCHHBIE MOJEINU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPUYECKas IOBEPXHOCTh, OO0pasyrolue
WIMHIPUYECKONM  MOBEPXHOCTH;  IIWJIMHAP;  KOHUYECKas  MOBEPXHOCTb,
oOpa3zyrolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLEHUS.

KnaccuduimpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OmnepupoBaTh MOHATUSIMU: ILIAPOBON CETMEHT, OCHOBAaHME CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
1apOBOM CEKTOP.

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

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHUCAHHBIK B chepy
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€OMETPUICCKUX (PUTYpax, MPEACTABICHHYIO HAa YepTekax 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.

OrniepupoBaTh NOHATUSIMU: 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 MPOU3BEAECHHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOPaMH, CKAJISIPHOE TMPOU3BEACHUE, PACKIaAbIBaTh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue GakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOJIBKO IAroB PEUICHHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

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

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUYECKUX BEIUYMH 0 00pa3iiamM WK aJirOpUuTMaM, MPUMEHSIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTedIINEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBoAMTE NpUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE H
JKU3HH, PACTIO3HABATH MIPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIM3UPOBATH pEabHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTH4ecKu CcHOpPMYJIMPOBAHHON TPOOJEeMbl, MOJEIUPOBATh pPEAIbHBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCICA0BaTh TOCTPOCHHBIE MOJEIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoububle IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
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[TapanneabHOCTh NPSIMBIX U TIOCKOCTEN https://www.yaklass.ru/
3 [lepneH MKy IAPHOCTD NPSMBIX U 12 https://resh.edu.ru/
IIJIOCKOCTEN https://www.yaklass.ru/
4 v 10 1 https://resh.edu.ru/
TJIBI MEXIY MPSMBIMU U TUIOCKOCTSIMHU https://www.vaklass.ru/
https://resh.edu.ru/
> Mrororpanmuii 1 ! https://www.yaklass.ru/
. https://resh.edu.ru/
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 https://www.vaklass.ru/
7 [ToBTOpEHME: CEUSHUS, PACCTOSIHUS U YTIIbI 4 1 ttps./iresh.equ.ruf
p ' b yri https://www.yaklass.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHUE pa3ae/ioB H TeM 1 poBLIe
Ne /i P Konrpoabnsie IIpakruyeckue (mdpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
https://resh.edu.ru/
1 Tena ppamenns 12 https://www.yaklass.ru/
. https://resh.edu.ru/
2 O6BEME TEn 5 1 https://www.yaklass.ru/
3 BexTops! 1 KOOPAUHATEI B IIPOCTPAHCTBE 10 1 https://resh.edu.ru/
p pA pocip https://www.yaklass.ru/
[ToBTOpeHME, 0000IIEHNE, https://resh.edu.ru/
4 N 7 1
cUcCTeMaTH3anus 3HaHUU https://www.yaklass.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB

Ne

Tema ypoxka
n/n Bcero
padoThI

KoHTpoJibHbIE

IIpakTH4eckue
padoThI

JJIeKTPOHHBbIEe HU(PPOBHIE 00pa3oBaTeIbHbIE
pecypcsl

OCHOBHBIE TIOHSTHS

CTEPEOMETPHUH: TOUKA,

npsiMasi, MI0CKOCTb,

npoctpancTBo. [IpaBuia
M300paKeHMs HA PUCYHKAX: 1
U300paKeHMs IIIOCKOCTEH,
HapaJIeIbHBIX MPSIMbBIX
(OTpe3KOB), cepeMHBI
oTpe3Ka

[TonsTHS: IEpeceKaronecs
TIOCKOCTH,
nepeceKaroIuecs npsmas u
TJIOCKOCTh

IlonsaTus: MEepeCCKaAronmecsa
IIJIOCKOCTH,
NnepeceKkaronmuecs npamasa u
INJIOCKOCTh

3HAKOMCTBO C
MHOTOTpaHHHKaMH,
u300pakeHune
MHOFOI‘paHHI/IKOB Ha
pUCYHKaX, Ha
MIPOEKITMOHHBIX YEPTEKAX

https://resh.edu.ru/subject/lesson/4756/start/203542/



https://resh.edu.ru/subject/lesson/4756/start/203542/

HavanbsHbie cBeneHust o Kyoe
U MIUPaMHU/JIE, UX Pa3BEPTKU U
monenu. CeueHus
MHOTOT'PaHHHKOB

https://resh.edu.ru/subject/lesson/4912/start/23573/

HaganbsHbie cBeneHust o Kyoe
U IIUpaMuJie, UX Pa3sBEPTKU U
Mmoxenu. CeueHus
MHOT'OTPAHHUKOB

https://resh.edu.ru/subject/lesson/4912/start/23573/

ITousarue 06
AKCUOMAaTHUYECKOM
MOCTPOCHHUH CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUH H
CJIEICTBHS U3 HUX

ITousiTne 00
aKCHOMAaTHYECKOM
MOCTPOCHUU CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUU U
CIIEICTBHS U3 HUX

ITousiTne 00
aKCHOMAaTHYECKOM
MOCTPOCHHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U
CIIEICTBUS U3 HUX

10

IToustue 06
aKCHOMAaTHYECKOM
MOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U
CJIICACTBUA U3 HUX

11

B3anmuoe pacnonoxxenue

https://resh.edu.ru/subject/lesson/6133/start/272668/



https://resh.edu.ru/subject/lesson/4912/start/23573/
https://resh.edu.ru/subject/lesson/4912/start/23573/
https://resh.edu.ru/subject/lesson/6133/start/272668/

IPSIMBIX B IPOCTPAHCTBE:
nepeceKaroiuecs,
napajJiesibHble U
CKpPELMBAIOIINECS NPsIMbIe

12

13

[TapamienbHOCTD NPSAMBIX U

IUIOCKOCTEH B MIPOCTPAHCTBE:

napasuieNibHbIe MPsIMbIC B
MIPOCTPAHCTBE;
napauieTbHOCTh TPEX
MPSIMBIX

[TapamienbHOCTE NPSAMBIX U

IUIOCKOCTEH B MPOCTPAHCTBE:

[TapannensHOCTb NPSAMOIL U
MJIOCKOCTH

https://resh.edu.ru/subject/lesson/6065/start/125651/

https://resh.edu.ru/subject/lesson/6065/start/125651/

14

VYTl ¢ COHANPAaBICHHBIMU
CTOPOHAMHU

15

16

VYron Mexay npsSMbIMU B
IIPOCTPAHCTBE
VYron Mmexay npsSMbIMU B
IIPOCTPAHCTBE

17

[TapannensHOCTH
IIJIOCKOCTEN: MapaJljiesIbHbIe
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/6129/start/131672/

18

19

CaolicTBa napamieabHbIX
IIJIOCKOCTEMN

IIpocreiimue
POCTPaHCTBEHHBIE (PUTYPHI
Ha IUIOCKOCTH: TETPa’p,

https://resh.edu.ru/subject/lesson/6129/start/131672/



https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/

KyO, mapayienenumne;y

20
21

[TocTpoenue ceueHui

IToctpoenue ceuenuit

22

KonTpoJsbHas padora no
Teme "[IpsiMble n
IUIOCKOCTH B
NPOCTPAHCTBeE.
IMapanieabHOCTh NPSIMBIX
U I1I0CKOCcTel "

23

[IepnieHAUKYIAPHOCTH
IIPSIMOM M INIOCKOCTH:
NEPIEHAUKYIISIPHBIC IIPSIMBIC
B IIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/4724/start/20411/

24

25

26

[IpssmMble napayenbHble U
NEePIEHIUKYIISIPHBIE K
IUIOCKOCTH

[IpsimMble napaienbHbIe U
NEePIEHIUKYIISPHBIE K
IUIOCKOCTH

[Ipusnaxk
NEPIEHAUKYIISAPHOCTH
IIPSIMOM U INIOCKOCTHU

https://resh.edu.ru/subject/lesson/4724/start/20411/

27

[Ipn3nak
NEPIEHAUKYIISIPHOCTH
IIPSIMOM U INIOCKOCTH

https://resh.edu.ru/subject/lesson/4724/start/20411/

https://resh.edu.ru/subject/lesson/4757/start/20566/

28

Teopema o npsimoit
MEePICHINKYISPHON
MJIOCKOCTH



https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4757/start/20566/

29

Teopema o npsimoit
MEePICHIUKYISIPHOMN
IJIOCKOCTH

30

Teopema o npsimoit
NEePIEHAUKYISIPHON
IUIOCKOCTH

31

[lepnenaukynsip u
HAaKJIOHHBIE: PACCTOSIHUE OT
TOYKH OO0 IINIOCKOCTH,
paccTostHue OT IPSAMOM 10
IUIOCKOCTH

https://resh.edu.ru/subject/lesson/6127/start/221519/

32

[lepnennukynsp u
HAKJIOHHBIC: PACCTOSHUE OT
TOYKHU O0 IIJIOCKOCTH,
paccTositHue OT MPSAMOU 110
IUIOCKOCTH

https://resh.edu.ru/subject/lesson/6127/start/221519/

33

[Tepnenpukymnsp u
HAKJIOHHBIC: PACCTOSHUE OT
TOYKHU O0 IIJIOCKOCTH,
paccTositHue OT MPSAMOU 110
IUIOCKOCTH

https://resh.edu.ru/subject/lesson/6127/start/221519/

34

[Iepnenaukynsp u
HAKJIOHHBIC: PACCTOSHUE OT
TOYKH J0 MJIOCKOCTH,
paccTositHue OT MPSAMOU 110
IUIOCKOCTH

https://resh.edu.ru/subject/lesson/6127/start/221519/

35

VYrabl B IpOCTpaHCTBE: Yroi
MEXly IPSIMOU U
IJIOCKOCTBIO



https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6127/start/221519/

36

JIByrpaHHbIi yrou,
JIMHEWHBIN yromn
JIBYT'PaHHOI'O yTJia

37

JIByrpaHHbIi yrou,
JIMHEUHBIN yroma
JIBYI'PaHHOI'O yTIila

38

39

40

41

[TepnieHIUKYISIPHOCTD
IJIOCKOCTEW: MPU3HAK
HEPIEHANKYJIIPHOCTU ABYX
IIJIOCKOCTEN
[TepnieHIUKYISIPHOCTD
IUIOCKOCTEM: MPU3HAK
HEPIEHANKYJIIPHOCTU ABYX
IIJIOCKOCTEMN
IlepnieHAMKYISAPHOCTD
IIJIOCKOCTEN: MPU3HAK
NEPIEHANKYIIAPHOCTH ABYX
IIJIOCKOCTEMN

Teopema o Tpéx
NEPIIEHUKYIIApax

https://resh.edu.ru/subject/lesson/4748/start/20810/

https://resh.edu.ru/subject/lesson/4748/start/20810/

https://resh.edu.ru/subject/lesson/4748/start/20810/

42

Teopema o Tpéx
HNEePIEHINKYIIApaxX

43

44

TeopeMa o Tpéx
HNEPIEHINKYIIApaxX
KonTposbHnasi padora no
TeMaM
"IlepneHANKYJ/JISIPHOCTD
NPAMBIX H IJIOCKOCTel" H



https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/4748/start/20810/

"Yrabl Mex1y NpsIMBIMH M
II0CKOCTAMU "

45

IToHsiTME MHOTOTPAaHHUKA,
OCHOBHBIE JIEMEHTBI
MHOTOT'PAaHHUKA, BBIITYKJIbIE
Y HEBBIMYKJIbIE
MHOT'OIPAaHHUKH; pa3BEPTKa
MHOT'OIPaHHHUKA

https://resh.edu.ru/subject/lesson/6018/start/221550/

46

[Ipu3ma: n-yronpHas
IIPU3Ma; TPaHU U OCHOBAHHUS
IIPU3MBIL; IIpsiMast U
HAKJIOHHAs [IPU3MBI;
O0KOBast U NOJIHAS
MIOBEPXHOCTD MTPU3MBbI

https://resh.edu.ru/subject/lesson/5443/start/21270

47

[Tapamnenenunen,
IIPSAMOYTOJIBHBIN
napajuleeuInes] U ero
CBOMCTBA

48

49

[Inpamuia: N-yrosbHast
NUpaMuja, TpaHu u
OCHOBaHUE NUPaMUbL;
OOKOBast U MOJHAA
MIOBEPXHOCTh TUPAMHU/IBI;
IIPaBWIbHASA U yCEUEHHAs
nupamMua

IIpaBunpHbIE
MHOTOTPaHHUKU: TIOHATHE
IIPABUJIBHOTO
MHOI'OT'PaHHUKA;

https://resh.edu.ru/subject/lesson/5866/start/221576/

https://resh.edu.ru/subject/lesson/4023/start/149352/



https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/5443/start/21270
https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/4023/start/149352/

50

MpaBUJIbHAS MIPU3MaA U
MIPaBHJIbHAS THPAMHMJIA;
IPaBUJIbHAS TPEYTOJIbHAS
MUPaMHKJIA U TIPABUIBHBIN
TeTpa’ap; Kyo
[Ipencrasnenue o
IIPABHIIbHBIX
MHOTOTpaHHHUKAX: OKTadIp,
JOJICKA3IP U UKOCAdIP.

https://resh.edu.ru/subject/lesson/4023/start/149352/

51

52

53

Cummerpus B
IIPOCTPAHCTBE: CUMMETPHUS
OTHOCHUTEJIBHO TOYKHU,
pSMOH, IIIOCKOCTH.
ONEMEHTBI CUMMETPUU B
nupammuiax,
napajienenuneax,
IPABUJIbHBIX
MHOTOTpaHHHKaX

Brruncnenue 35eMeHToB
MHOT'OI'paHHHUKOB: pEOpa,
JMaroHaJld, yTJibl

[Tnomaas GoxoBoOM
MOBEPXHOCTH U MOJTHON
MOBEPXHOCTH TIPSIMOM
MPU3MBI, TUTOIIA/b
OCHOBAaHMH, TEOpEMA O
OOKOBOW MOBEPXHOCTH
NPSMON MPU3MBI

54

ITnomwans 00xKo0BOI



https://resh.edu.ru/subject/lesson/4023/start/149352/

MOBEPXHOCTHU U
MOBEPXHOCTHU MPABHIILHOM
MUPAMHU/JIBI, TEOPEMA O
Iomaa OOKOBOM
MOBEPXHOCTU YCEUEHHOU
IMUupaMuabl

KonTpoasHnas pab6ora no

55 " " 1
TeMme ""MHOTOrpaHHUKHA
56 Koutpoabnas padora no 1 https://resh.edu.ru/subject/lesson/4904/start/280336/
Teme "'MHOrorpaHHUKH
57 O0BEM TUpaMu bl 1
58 O0BEM nupamMu b1 1
59 O0BbEM UpaMHUIBI 1
60 O0BEM mupamMuIbI 1
61 O6BEM MpH3MEL 1 https://resh.edu.ru/subject/lesson/5629/start/23082/
62 O6BEM MpH3MEL 1 https://resh.edu.ru/subject/lesson/5629/start/23082/
63 O6BEM MpH3MEL 1 https://resh.edu.ru/subject/lesson/5629/start/23082/
KonTtpoubHnas padora no
64 Teme "O0BEMBI 1
MHOI'OrPAHHUKOB"
[ToBTOpeHmEe, 0600MIIEHNE
65 CHCTEeMaTH3aIs 3HAHHH. 1
IToctpoenue ceuenuii B
MHOTOT'PaHHHKE
66 [ToBTOpeHnue, 0600mIEeHNE 1



https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/5629/start/23082/

67

cHUCTeMaTU3alurs 3HaHU.
Brruuciienue paccTosiHu:
MEXAY JBYMs TOUKaMHU, OT
TOYKH J0 MPSIMOM, OT TOUYKH
JI0 TNIOCKOCTH, MEXAY
CKPEILIMBAIOIINMUCS
MPSIMBIMU

HTorosasi KOHTpOJIbLHAS
padora

68

[ToBTopenue, 0600mIEHNE
CHCTEMAaTH3aIus 3HAHUMA.
Brruucnenue yrioB: Mexay
CKpEIIMBAIOIUMUCS
MPSIMBIMH, MEXYy TIPSIMOU U
MJIOCKOCTBIO, ABYTPAHHBIX
YTJIOB, YTJIOB MEXTY
IUIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHBbIEe HU(POBHIE 00pa3oBaTeIbHbIE
pecypcsbl

Cdepa u map: ueHtp,
paanyc, TuaMeTp; II0mab
MTOBEPXHOCTH CPEPHI
B3aumHoe pacronoxxeHue
cdephl U TIOCKOCTH;
KacaTeJbHas JIOCKOCTh K
cdepe; momanb cheps
N3ob6paxenue chepsl, mapa
Ha TIockocTu. CeueHust
nrapa

[wmHapudeckas
MOBEPXHOCTh, 00pa3yoIIre
LUJUHIPUYECKOU
MOBEPXHOCTH, OCh
HWIMHAPUYECKON
MTOBEPXHOCTH

HunuHap: ocHOBaHUS U
0OOKOBast MOBEPXHOCTb,
oOpa3yroriasi 1 OCh;
[UIoIaabs OOKOBOU U
ITOJIHOM ITOBEPXHOCTH

N3obpakenne nmimMHapa HA
IJI0CKOCTH. Pa3BépTka

https://resh.edu.ru/subject/lesson/4034/start/22791/

https://resh.edu.ru/subject/lesson/6300/start/22490/

https://resh.edu.ru/subject/lesson/6300/start/22490/



https://resh.edu.ru/subject/lesson/4034/start/22791/
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/6300/start/22490/

uunuHapa. CedueHust
HUIMH]PA (TUIOCKOCTHIO,
napasuieIbHON WIn
NEepPHEHIUKYISPHONU OCH
HUIMH]IPA)

Konnueckas noBEpXHOCTb,
o0pa3yronire KOHH4eCKOn
MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOMN
MOBEPXHOCTHU

Konyc: ocHoBanue u
BepIlIMHA, 00pa3yromas u
0Cb; ITOMIAL OOKOBOM U
MOJIHOM MTOBEPXHOCTHU

https://resh.edu.ru/subject/lesson/4903/start/22646/

Y ceu€HHBbIN KOHYC:
00pa3ymolue U BHICOTA;
OCHOBaHMA U OOKOBast
MOBEPXHOCTh

10

11

N306paxkenue koHyca Ha
mockocTH. Pa3zBéprka
KoHyca. CeueHHs KOHyca
(TTOCKOCTHIO,
napaieibHOW OCHOBaHMIO,
U TJIOCKOCTBIO,
IIPOXOJAIIEH uepes
BEPILUHY)

KomOunarus ten BpameHus

U MHOTOT'paHHUKOB

https://resh.edu.ru/subject/lesson/4903/start/22646/

12

MHoOrorpaHHuk,

https://resh.edu.ru/subject/lesson/4034/start/22791/



https://resh.edu.ru/subject/lesson/4903/start/22646/
https://resh.edu.ru/subject/lesson/4903/start/22646/
https://resh.edu.ru/subject/lesson/4034/start/22791/

OTIHCAaHHBIN OKOJIO C(hepsbl;
cdepa, BrEicaHHAs B
MHOTOTPaHHHK UITH B TEJIO
BpAILCHUS

13

TToustre 00 00BEME.
OCHOBHBIE CBOWCTBA
00BEMOB Ten

https://resh.edu.ru/subject/lesson/4904/start/280336/

14

15

O06BEM IUIMHApa, KOHYCa
O0béM 1m1apa u mIomaIb
chepnl

16

ITomoOuEbIe Tena B
IPOCTPAHCTBE.
COOTHOIICHUS MEXTY
TUIOINASIMHA TTOBEPXHOCTEH,
00BbEMaMH MOTOOHBIX TEI

17

KonTposbHas padora no
Temam "Tena Bpamenus"
u "O0bembI TET"

18

19

BekTop Ha miiockocT U B
MIPOCTPAHCTBE

CroxeHue 1 BbIUUTaHUE
BEKTOPOB

https://resh.edu.ru/subject/lesson/5724/start/21892/

https://resh.edu.ru/subject/lesson/2030/start/

20

YMHOXEHHE BEKTOpa Ha
YUCJIIO0

https://resh.edu.ru/subject/lesson/3037/start/

21

Pa3znoxenne BekTopa 1o
TpEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuiio
napajuleenumne1a



https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/subject/lesson/5724/start/21892/
https://resh.edu.ru/subject/lesson/2030/start/
https://resh.edu.ru/subject/lesson/3037/start/

22

Pemenne 3amay, CBsI3aHHBIX
C IPUMEHEHHEM ITPaBUJIT
JICUCTBUN C BEKTOPaAMHU

https://resh.edu.ru/subject/lesson/6083/start/149229/

23

[IpssmoyronbHas cucrema

KOOPJIMHAT B MPOCTPAHCTBE.

Koopaunatsel BexkTOpa.
[Ipocreiiue 3a1a4u B
KOOpJMHATaX

24

VYrois Mex1ay BEKTOpAMH.
CkansipHO€ MTPOU3BEIECHNE
BEKTOPOB

https://resh.edu.ru/subject/lesson/5723/start/149167/

25

26

Brruucnenue YIJIIOB MCKAY
MMPAMBIMU U IINIOCKOCTSAMU

KOOp,Z[I/IHaTHO'BeKTOpHHﬁ
METO/ IIpHU PCILICHUN
TCOMECTPHUICCKUX 3aaaY

27

KonTposbHas padora no
Teme "'BekTopbl
KOOP/ANHATHI B
npocrpancrae"

28

[ToBTOpenwue, 0600IIEHNE 1
cUCTEeMaTu3alus 3HaHUM.
OcHoBHBIE GUTYPBI, (HAKTHI,
TEOpEeMbI Kypca
TUTAHUMETPHUH

29

[ToBTOpenwue, 0600IIEHNE U
CHUCTEMaTH3alsI 3HaHUH.
OcHoBHBIE QUTYPBI, (AKTHL,
TEOpEMBI Kypca



https://resh.edu.ru/subject/lesson/6083/start/149229/
https://resh.edu.ru/subject/lesson/5723/start/149167/

IJIAaHUMETPHUU

30

31

32

33

[ToBTOpEeHHE, 0000IICHUE U
CHCTEeMAaTH3alus 3HAHUMA.
3aauy JIaHUMETPUU U
METOJIbI UX PEIICHUS

[ToBTOpEeHME, 0000IICHUE U
cHUCTEMaTH3als 3HAHW.
3aauy MJIaHUMETPUU U
METOJTbI UX PEIICHHUS

IToBTOpEHME, 0000IICHUE 1
cUcTeMaTH3aIus 3HaHUH.
OcHoBHble GUrypsl, GakTsl,
TEOpPEMBI Kypca
CTEpEeOMETPUHN

HTorosast KOHTPOJIbLHAA
padora

34

[ToBTOpenue, o6obIIEHNE U
CUCTEeMAaTH3aIHsl 3HAHHUHA

OBIIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

34







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

» Maremaruka. ['eomeTtpus, 10 xkmace/ Mepsmsik A.I'., Homuposckuii JI.A.,
[Tononckuii B.b., SAxup M.C.; nox penakiueii [Togonsckoro B.E., O6mecTBo ¢
OTpaHUYEHHOW OTBETCTBEHHOCTHIO M3naTensckuii ieHTp « BEHTAHA-I'PA®y;
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

* Maremaruka. ['eomerpus, 11 xkmacc/ Mep3msik A.I'., Homuposckuii JI.A.,
[Tononckuit B.b., Axup M.C.; noxa penakiueit [logonsckoro B.E., O6miecTBo ¢
OTPaHUYEHHOU OTBETCTBEHHOCTHIO M3naTensckuil nentp « BEHTAHA-I'PADy;

AKI_[PIOHepHOG O6H16CTBO ((HB,Z[&TGHBCTBO ((HpOCBGIHeHI/IC»

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
Maremaruka: anreOpa 1 Hayajla MaTEMAaTHYECKOTO aHAIIN3a, TEOMETPUSI.

['eometpusi. bazoBslii yposenb: 10 kiacc. Metonuueckoe nocodue /E.B.by1iko,

A.T'. Mep3nsak- M:2020

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HNHTEPHET
https://www.yaklass.ru/

https://resh.edu.ru/register/






