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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 COJIEPKAHUEM;

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



e (opmupoBaHHe (GyHKIIMOHATBHOU I'PaMOTHOCTH, peeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh [MPOSBICHUS T'€OMETPUUYECKHUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH 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
FEOMETPUYECKHI ammapar Uil PElIeHHs] MNPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCSl BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAyalle €ro MU3Yy4YeHHs 3a7a4, pElIaeMbIX Ha YPOBHE
WHTYUTUBHOTO TIO3HAHMS, M ONpeAeNEHHBIM 00pa3oM opraHM30BaHHasi paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIECHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YyYaIIUXC B Kypce CTEPEOMETPUM IPOBOJMTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  3a7ady Ha  ONEPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE 00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoOBHBIE cozeprkaTelibHble TUHUU Kypca «l'eomerpunm» 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
o0y4eHHUs Ha YPOBHE CpeIHEro 00IIero o0pa3oBaHus.

Conepxxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 1O ToJaM OO0ydYeHHs,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSMU Y HAaBBIKAMHU OCYUIECTBIISUIOCH MOCJIEA0BATENIbHO 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 IIVTIAHE

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, IUIOCKOCTb,
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
IJIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIEIBHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABIEHHBIMU CTOPOHAMH; YyTOJd MEXJIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajyienbHbIX IUIockocTei. [lpocTeiimine 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 MpsSMOK
MEPIEHIUKYJISIPHONW TIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IJIOCKOCTBIO;  ABYTPAHHBIA  yroj, JIMHEHMHBI Yroa JBYIPaHHOTO  yria.
[lepneHAMKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSHUE
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 MHOTOIPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroiapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
IIOJIHAS MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBI
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: MOHATHE MPABUIBHOIO MHOTOTPAHHUWKA; NpaBUJIbHAS MpHU3Ma U
NpaBWIbHAs THpPaMUJIa;, MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIp U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummeTpus B MNPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSMOH,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuieNenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAHMI, TEOpeMa O OOKOBOW IOBEPXHOCTU MPSIMOMl IPU3MBIL
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiapl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KIIACC

Tesia Bpalenus

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrolue HIAHAPUIECKOU
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 IUIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
10111 Chephl.

N3o0pakeHue Tel BpallleHHs Ha TJI0CKOCTH. Pa3BépTka MUIMHApPA U KOHYCA.

KoMOunanun Ten BpalleHuss W MHOTOTPAHHMKOB. 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 miomasb chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU NTOI0OHBIX TEJL.

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

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaMm. IlpaBuno mapamenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IPUMEHCHUEM TMIPaBUJ JEUCTBUU ¢ Bekrtopamu. [IpssMoyrosbHas 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 pe3yJbTaThl OCBOCHHSI MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO UYJ€Ha POCCHHUCKOTO OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKOW 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,
CBSI3AHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1ad4, peLIEHN, pacCy X IEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHBIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHUPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUe 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOIICHUS
K CBOEMY 3JI0POBBIO (370pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U

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

TpynoBoe Bociutanue:

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



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHuecKoMy oOpa3oBaHHIO U
caM000pa30BaHUI0 Ha TPOTSHKCHWM BCEW >KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKOW HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

c(OPMUPOBAHHOCTHIO IKOJIOTHYECKOH KYJIbTYPBI, TMOHUMAHUEM BIUSHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTaIMel Ha MPUMEHCHHE MAaTeMAaTHUECKUX 3HAHWHM A PEIICHUS 3a1ad B
o0NacTh OKpyXKawIleld cpeapl, IUIAHUPOBAHHUS IMOCTYNKOB H OIIGHKH UX
BO3MOJKHBIX MTOCIIEICTBHM JIsI OKPY KAIOIIEH Cpebl.

IleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH M  OOIICCTBCHHOHW MPAKTUKH, [MOHMMaHHEM
MaTeMaTHYECKON HayKH Kak c(]epbl UYeIOBEYECKOW MeATEIHHOCTH, 3TaloB ¢
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 PE3YJIBTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOro MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHBIMU OeUCTNGUAMU.

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

ba3oBble 1ornueckue aAefcTBu:

e BBIABJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMAaTHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY TMOHATUAMH, (OPMYIHUPOBATH
OTIpENeNCHUS]  TOHSATUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIE;

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



npemsiaraTh  KPUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

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

e TIPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKHUX
YTBEPKICHUM (MPSMBIE U OT MPOTHBHOTO), BRICTPAUBAThH 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 KPUTEPHUEB).

ba3oBble uccienoBaTebcKue 1eicTBHS:

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
Oo0OBbeKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaMU;

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

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

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 MPEACTABICHUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, TPEJICTABIATh €€ B Pa3IN4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

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

2)  Vuusepcanonvie KOMMYHUKAMUGHbBIE  Oelicmeus,  00ecneuusaom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00VUAIOUUXCSL.

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
X0y pelleHus 3a7a4ui, KOMMEHTHUPOBATh ITOTYyYEHHbIN pe3ybTar;

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, oOHapyXUBaTh Pa3IMyUe U CXOJCTBO MO3MILIMN; B
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yJNbTaThl  pEelIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 33]1a4 MPE3EHTAIMU U OCOOEHHOCTEN ayIUTOPHUHU.

CoTpyaHu4decTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensTh BUABI padOT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
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 MPOJIYKT 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 JICHUCTBUH M MBICIUTENBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI IIporecca u
pe3yJbTaTa pelICeHUsI MAaTEMATUYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUHU
3a7a4M, 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).

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

OnepupoBaTh MOHATUSIMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOTPAHHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHU M, UCTIOIB3YSI METOJT CIIEIOB.

CtpouTh ceueHUs MHOTOTPAHHUKOB METOJOM  CJI€AOB, BBITIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HaXOXACHUE TEOMETPUICCKUX BEJIMYMH MO 00pasimaM WiH
aNTOpUTMAaM, TIPUMEHSS W3BECTHBIC AaHAUTUYCCKUE METOAbl TIPH PCHICHUHU
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
QNITOPUTMAM, TIPUMCHSS HW3BECTHBIC AHAIMTUYECKUE METOIbI TIPU PEHICHUU
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) ¢ TMpUMEHEHHEM (QOpMyJ; BBIYUCIATH COOTHOILICHUS 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 M HMHTEPHPETUPOBATH HH(MOpPMALHMIO 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 IBHOU (opMe.

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

IIpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJMYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIHPOBAHHOM MPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TIEOMETPUHU, MWCCIENOBAaTh IOCTPOCHHBIE MOJCIH C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpeM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPUYECKas IOBEPXHOCTh, OO0pasyrolue
HWIMHAPUYECKONM  MOBEPXHOCTH;  IIWIMHAP;  KOHUYECKas  IMOBEPXHOCTb,
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.

OmneprpoBaTh MOHATUSIMU: ILIAPOBON CETMEHT, OCHOBAHHE CEIMEHTA, 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 TOHSATUSMHU: 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, MPEeACTaBICHHYIO 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.

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

Haxoauts cymMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOI MEXKITY
BEKTOPaMH, CKAJISIPHOE TMPOU3BEACHUE, PACKIaAbIBaTh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue GakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANnoJIararolnuX HECKOIbKO IAroB PEIIECHHUs], €CIIM YCIOBUS PUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

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

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaXO0XXJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3iiaM 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 MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE H
JKU3HH, PACTIO3HABATH MIPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIM3UPOBATH pEabHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTH4ecKu CcHOpPMYIUPOBAaHHON TMPOOJEeMbl, MOJEIUPOBATh peaJIbHbBIC
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 INTAHUPOBAHUE

10 KITACC
Haumenosan | KoandecTBo yacos DIeKTPOHHbIE OCHOBHbBIE BH/BI IeATEJIbHOCTH 00yIaI0IIUXCS JlesiTeJIbHOCTD
Ne ue pas3iaesioB 1 Kontpo | IIpakru | (uuppoBbie) yuuTeJsi ¢ y4eTomM
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CTpouTh cedeHns MpU3MBbI Ha TOTOBBIX YepTEXkKax.
IepeyncasiTh BO3MOXKHEIE CITIOCOOBI B3aUMHOTO

CTapIIuMu
(TmemarornaecKuMm
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PaCHONIOXKEHUS IPSIMON U MIIOCKOCTH B IPOCTPAHCTBE,
MIPUBOJUTH COOTBETCTBYIOILIUE MPUMEPHI U3 PEATTbHON KU3HHU.
JaBaThb onpenesenune rnapayuiebHOCTH IPSIMOM U TIIOCKOCTH.
DopMyIHPOBATH NPU3HAK MMAPATUICTBHOCTH NPSIMOH U
IJIOCKOCTH, YTBEP)KJIEHUE O MPAMON NepecedeHns ABYX
IUIOCKOCTEH, MPOXOISIINX Yepe3 NapaliebHbIe MIPSIMBIE.
PemaTh npakTuyeckue 3aja4u Ha MMOCTPOCHUE CEUEHUH
MHOTOTpaHHHKA.

OO0BSICHATH CITyyau B3aUMHOTO PACIIOJIOKEHHUS TUIOCKOCTEH.
JdaBaThb onpeaeneHne NapajuiesIbHbIX INIOCKOCTEMH;
MIPUBOAUTH NPUMEPBI U3 PEANBHON KU3HU U OKPYXkKAIOLIEH
00CTaHOBKH, WIUTFOCTPUPYIOINE MapauIeIbHOCTh MIIOCKOCTEH.
Hcenogab3oBaTh NpU3HAK MApaJIEIbHOCTH ABYX IUIOCKOCTEH,
CBOMCTBa NapaJUICIbHbIX IJIOCKOCTEN MpHU PELICHUH 3334 Ha
[IOCTPOEHUE.

OOBSICHATD, YTO HA3bIBACTCS MapajlIeIbHBIM
MIPOEKTHUPOBAHMEM U KaK BBINOJIHACTCS IPOCKTUPOBAHUE
(uryp Ha IIOCKOCTb.

H300paxkaTh B apayuieTbHON IPOESKIIUHU pa3InyHbIe
reOMETPUUYECKHE (PUTYPHI.

MopaeupoBaTh peabHbIE CUTYALMX Ha S3bIKE T€OMETPHH,
HCCIIeIOBATh MTOCTPOEHHBIE MOJIENHN C HCIIOJIb30BAHUEM
reOMETPUUYECKUX MOHATHUH.

Hcnoab30BaTh NpH peLICHNH 33a1a4 Ha TOCTPOCHUE CEUECHUH
MOHATHE NTapaJlJICJIbHOCTHU, IIPU3HAKU U CBOMCTBA
mapauICJIbHBIX MPAMBIX Ha IIJIOCKOCTHU

[lepnenaukyn
SIPHOCTh
NPSAMBIX U
IJIOCKOCTEN
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AKTYaJIN3UpoOBaTh (AKTHI U METOJIbI TUNITAHUMETPUH,
pENeBaHTHBIE TEME, TPOBOINUTH AHAJIOTHH.

OOBSICHATD, KaKOW yroJl Ha3bIBAETCS YIJIOM MEXAY
MIEPECEKAIOINMHUCS MPSAMBIMHU, CKPEUTUBAIOIIMMUCS IPSIMBIMH
B ITPOCTPAHCTBE.

JaBaTh onpenesieHue EPIEHANKYISIPHBIX MPSAMBIX U
MPSAMOM, EPIEHIUKYISIPHOM K IUIOCKOCTH.

HaxoauTh yriibl MeX/y CKPEIIMBAIOIIMMUCS MPSIMBIMU B KyOe
Y TUpaMuUje.

IIpuBOAMTE MpUMePBI U3 PEAIBHON XKU3HU U OKpYXKaroIen
00CTaHOBKH, WUTFOCTPUPYIOIINE EPIEHANKYIIIPHOCTD

paboTHUKaMH) U
CBEPCTHUKAMU
(oGyuarormmmmcs),
MIPUHIIUIIEI yIeOHON
JUCHUTUTHHBI 1
CaMOOpPTaHH3AIINY;
- IpUBJICYCHUE
BHUMAaHUS
00y4armuXxcs K
IEHHOCTHOMY
ACIICKTY
M3y4aeMbIX Ha
YpOKax sIBIICHUH,
OpraHu3alms ux
paboThI C
[OJIy4aeMoOU Ha
YPOKE COIUATBEHO
3HAYUMOU
nHpOpMaIe —
WHUIMUPOBAHUE €€
obcyxeHwMs,
BBICKa3bIBAHUS
00yJaroIuMHUCs
CBOET'0 MHEHHUSI T10 ee
MOBOJTY, BEIPaOOTKH
CBOETO0 K Heul
OTHOIICHUS;

- ACIIOJIb30BaHHUE
BOCIMTATEIbHBIX
BO3MOXHOCTEH
COJlepKaHus
y4e0HOTO TIpeIMeTa
qepe3
JIEMOHCTPAIIHIO
00yJarOIIUMCS
MPUMEPOB
OTBETCTBEHHOTO,
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MIPSIMBIX B IPOCTPAHCTBE U MEPIEHIUKYIAPHOCTH MPSAMON K
IJIOCKOCTH.

®opMyJMPOBATH IPU3HAK NEPIICHANKYIIIPHOCTH MPSIMOH U
IUIOCKOCTH, IPUMEHATh €r0 Ha IPAKTUKE: OOBSICHATh
MepHeHINKYIIPHOCTE pedpa Kyba u AuaroHaiu ero rpaHu,
KOTOpas €ro He CONEPKUT, HAXOAUTH JUIMHY AMaroHajiu Kyoa.
Br1uucisaTs BICOTY NPaBUIBHOM TPEYTOJIBHON U NPAaBUIBHON
YeTHIPEXYTOIBHON MUpaMu[ 1Mo JyinHaM peédep. Pemars
3aJlauM Ha BBIYUCIIEHUS, CBA3aHHBIE C MEPIEHANKYIISIPHOCTbIO
MPSIMOM M MIIOCKOCTH, ¢ UCTIONB30BAHUEM TIPU PELICHHN
IUTAHUMETPUYECKUX (PAKTOB U METOJIOB.

OOBSAICHATD, YTO HA3BIBAIOT NMEPIICHIUKYIIIPOM U HAKIIOHHOM
13 TOYKH K IJIOCKOCTH; MPOEKIEN HAKIIOHHON Ha MIIOCKOCTD.
OOBSCHATH, YTO HA3BIBACTCS PACCTOSIHUEM: OT TOUKH 110
IJIOCKOCTH; MEXAY MapaJljieIbHbIMU TUIOCKOCTSIMU; MEXTY
NPSAAMOM U NMAPAJVIEIBbHOMN €l IIIOCKOCTBIO; MEXKIY
CKPEIIMBAIOIIUMICS MPSIMBIMHU.

HaxoauThb 5TH paccTOSHUS B IPOCTHIX CIIydasX B KyOe,
IMpaMue, MpU3Me.

MopenupoBaTh peaqbHbIe CUTYaIMH Ha SI3BIKE T€OMETPHH,
HCCIIEI0BATH TOCTPOECHHBIE MOJIENH C HCIIOJIb30BAHUEM
reOMETPUUYECKUX MOHITHH.

Hcnonb30BaTh U PELICHUH 3a]a4 HA IIOCTPOCHHUE CEUEHUI
teopemy [ludaropa, cBoHCTBa IPSIMOYTOJIBHBIX
TPEYTrOoJIbHUKOB

VYTasl MexIy
HPSMBIMH U
IUIOCKOCTSIMU
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AKTYaJIN3UPOBATH (PAKTHI U METOJIBI INITAHUMETPHUH,
pEIEBAaHTHBIE TEME, IPOBOAUTH AHAJIOTHH.

JaBaTh onpeneJieHne yriia MeXIy MPsIMON U MIIOCKOCTBIO,
($hopMyIHpOBaTH TEOPEMY O TPEX MEPICHIUKYISPAX U
00paTHyIO K HE.

HaxoauTe yroia Mexty NpssMoi U INIOCKOCTBIO B
MHOTOTPaHHHKE, PACCTOSIHUE OT TOYKHU A0 NPAMOM Ha
IIJIOCKOCTH, UCIIOJNIb3YsI TEOPEMY O TPEX MEPIEHIUKYIISIPax.
IIpoBoanTh Ha YepTekKE NEPIEHIUKYIISIP: U3 TOUKU Ha
NPSAMYI0; U3 TOYKU HA IUIOCKOCTB.

JaBaTh onpesneneHue ABYTPaHHOrO yIia U €ro 3JIEMEHTOB.
OOBSCHATh paBEHCTBO BCEX JIMHEMHBIX YIJIOB ABYIPAHHOTO

TPaXJaHCKOTO
MOBEJICHUS,
TPOSIBIICHHUS
YeIIOBEKOIIO0HS 1
IoOpOCePIEYHOCTH,
gepe3 moa0op
COOTBETCTBYIOIINX
TEKCTOB JIJISl UTCHUSI,
3aja4 sl penieHus,
MPOOIIEMHBIX
CUTYyalMi 15
00CYyX/ICHUS B
KJacce;

- IPUMEHEHHUE Ha
YpOKe
HHTEPAKTUBHBIX
¢hopM paboTEI ¢
00yJarOIUMUCS:
WHTEJUIEKTYIbHBIX
urp,
CTUMYJIUPYIOIINX
MO3HABATENHHYIO
MOTHBAIIHIO
oOy4arommxcs;
JIACKYCCHH,
KOTOpBIE Jat0T
oOy4Jaromumcs
BO3MOKHOCTb
nprOOPECTH OIBIT
BEJICHUS
KOHCTPYKTHBHOTO
JIAAaJIora; rpynnoBou
paboThl nin

paboThI B apax,
KOTOpBIE y4ar
KOMaHJIHOH paboTe u
B3aMMOJEHUCTBUIO C
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yria.
HaxonuTth Ha uepTexe IBYyrpaHHbBIN yroi npHu pedpe
MUPAMHUJBL, IPU3MBI, TapAJUICTICTIHIIEA.

JaBaTh onpenesieHre yriia MEKIy IIIIOCKOCTSIMH.

JaBaTh onpenesienne 1 GopMyJanpoBaTh NPU3HAK B3alMHO
MEPIEHIUKYIIIPHBIX INIOCKOCTEH.

HaxoauTh yribl MeXIy INIOCKOCTSIMU B KyO€ U UpaMuze.
Hcnons3oBaTh NpH peLIeHUH 33]]a4 OCHOBHBIE TEOPEMBI U
MCTObI IIJIAHUMETPHUU.

MopenupoBaTh peaqbHbIE CUTYalH Ha SI3BIKE T€OMETPHH,
HCCJIeA0BATh TIOCTPOSHHBIE MOJENHN C UCIIOJIb30BaHHEM
r€OMETPUYECKUX MOHITHH.

Hcnosb30BaTh Npy peLICHUH 33124 HA IOCTPOSCHUE CEUCHUN
COOTHOUIEHHS B IPSIMOYTOJIbHOM TPEYTOJILHUKE

MHororpanau
KH
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AKTyaJu3upoBaTh (PaKTHl M METOJIbI ITIAHUMETPHH,
peleBaHTHBIE TEME, MPOBOAUTH AHAJIOTHH.

JaBaTh onpeneJieHne mapaselenumeia, pacmo3HaBaTh ero
BHJIBI U U3y4aTh CBOMCTBA.

JaBaThb onpejeneHne NnupamMuibl, pAaCO3HABATDH BUJIbI
nupamull, GopMyJaIHpoBaTh CBOlicTBa pédep, TpaHei u
BBICOTHI ITPaBUJILHON MUPAMUIBI.

HaxoauTs 11011a 1 TOJTHON 1 OOKOBOM TOBEPXHOCTH
TIMPaMHU/IBI.

JdaBaTh onpeaeneHne yCeUEHHOM MMPAMU/Ibl, HA3bIBATh €€
3JIEMEHTBHL.

D opMyJIMPOBATH TEOPEMY O ITUIOIIAAN OOKOBOI MOBEPXHOCTH
[IPaBUJIbHON YCEYEHHON MTUpaMUIBI.

PemaTe 33a1auu Ha BEIUMCIIEHUE, CBSI3aHHBIE C TUPAMUaMH, a
TaKKe 337]a4ll Ha IOCTPOEHHUE CEUEHHH.

JaBaTh onpeneieHne TIPU3MbI, pACO3HABATH BUJIBI IIPHU3M,
H300pakaTh MIPU3MBI Ha YePTEKeE.

HaxomuTs 110m1a1b NOTHOH MM OOKOBOM MOBEPXHOCTH
TIPU3MBL.

H3yuathb cooTHOmeHUs Ditnepa i yncina pedep, rpaHei u
BEPIIMH MHOTOIPaHHHUKA.

H3yuathb BUIBI IPaBUIBHBIX MHOTOI'PAaHHUKOB, UX HAa3BaHUS U
KOJINYECTBO IpaHeH.

JPYTHUMH JCTHMU;
- BKJIFOUEHUE B YPOK
UTPOBBIX MPOLIEAYP,
KOTOPBIC TOMOTAIOT
MOJJIEPKATh
MOTHBAIIHIO
obydJaromuxcs K
MOJTyYCHUIO 3HAHUH,
HaJTQKUBAHUIO
MO3UTUBHBIX
MECKIIMNYHOCTHBIX
OTHOILICHUH B
KJiacce, MOMOTaroT
YCTaHOBJICHHIO
JIOOPOXKENATEIILHOM
aTMocdepsl BO
BpEMs YPOKa;

- opraHu3arys
medcrna
MOTHBUPOBAHHBIX U
3PYAUPOBAHHBIX
00y4JaroNIUXCcs HaJl
MX HEYCHEBAIOIMU
OJTHOKJIACCHUKAMH,
JTAIOIIETO UM
COLMATILHO
3HAYUMBIN OIIBIT
COTPYJIHHUYECTBA U
B3aMMHOM TIOMOIIIY;
- HHUIUMPOBAHKE U
MOIIEPIKKA
HCCIIEI0BATEIILCKON
JIeSATEIIEHOCTH
oOy4aromuxcs B
paMKax peanu3aryu
UMH
WHIUBUAYATbHBIX U
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10

H3yuaTh CHUMMETPHIO MHOTOTPAaHHUKOB.

O0BACHATDH, KAKHE TOYKH Ha3bIBAIOTCSI CHMMETPUYHBIMU
OTHOCHTEITBHO JJTAHHOHM TOYKH, TIPSIMOH FIJTH TUIOCKOCTH, YTO
Ha3bIBAIOT IIEHTPOM, OCBIO WJIN INIOCKOCTHI0 CHMMETPHH
¢burypsi.

IIpuBoANTH MPUMePbI CHMMETPUYHBIX (UTYP B apXUTEKTYDE,
TEXHHKE, IPUPOIE.

MopneaupoBaTh peabHbIe CUTYAlMH Ha S3bIKE TEOMETPHH,
UCCIIe0BaTh IOCTPOCHHBIE MOJIEIH C UCTIOIb30BaHUEM
TeOMEeTPUUYECKUX MOHITHH, HCIOIB30BaTh MOJ00Ne
MHOTOTPaHHUKOB

PDOIII 10 xmacc
https://resh.edu.ru

AKTYaJIM3UPOBATH (AKTHI U METOJIbI INTAHUMETPUH,
pElleBaHTHBIE TEME.

O0BACHATDH, KaK U3MEPSIOTCS 00BEMBI TEN, TPOBOAS
AHAJIOTHIO C M3MEPEHUEM IUIOIIAAEH MHOTOYTOJIbHUKOB.
®opMyJIMPOBATH OCHOBHBIE CBOHCTBA 00BEMOB.

IPYIIOBBIX
HCCIICIOBATEIBCKUX
MPOEKTOB, YTO JACT
oOydJaromumcst
BO3MOXHOCTb
MPHOOPECTH HABBIKU
CaMOCTOSITETTFHOTO
penieHus
TEOPETUYECKOUN
MPOOIIEMBI,
TeHEPUPOBAHUS U
odopmITeHUS
COOCTBEHHBIX UAEH,
YBaXHUTEITHHOTO
OTHOLICHUA K UYXXKUM
UAECAIM,

O06BEMBI : H3yuathb, BHIBOAUTH (POPMYJIbI 00bEMA MIPSIMOYTOIEHOTO 0(hOpMIICHHBIM B
6 MHOTOTPaHHHUK 9 [subject/17/10/ napajuleNenunea, Ipu3Mbl U MIUPaMUIBIL. paboTax Apyrux
OB MQH_'[ 10 frace BoruucasaTb 00bEM NPU3MBI ¥ TUPAMUBI 110 UX 3JIEMEHTaM. HcCIeioBaTeneH,
hitps:/ ;JChelbmk' 5 I[IpumMeHsTH 00BEM JUTS PELICHUS] CTEPEOMETPUIECKnX 3afay | HABBIK 1y OmIraHOro
m_os.ru_cata Ogues | JUTSL HAXO0XKJIEHUS] TE€OMETPHUECKUX BEITHINH. BBICTYIICHUA IEPEN]
al Iases_l_esson e MogaeanpoBaTh peajbHbIE CUTYallud Ha SI3bIKE TEOMETPUH, ayUTOpHeH,
mpla}te,VIdeo I €SS | yeenenoBatn MTOCTPOEHHBIC MOENN C UCTIOJIE30BAHUEM apryMCHTUPOBaHHA U
On’VIdeO&S.UbIeCt TeOMETPUYECKUX MOHATUH OTCTaMBaHHs CBOCH
program_ids=31 TOYKH 3PEHHSI.
937339.32663023 CTpouTs ceyeHre MHOTOTpaHHUKA METOIOM clieioB. JlaBaTh
31937337&class | OMPeeIeH e paCCTOSHHS MEXLy ¢durypamu.
[loBTOpenue: level ids=11.10 HaxoauTth paccTosiHiEe MEXIY NapajuIeIbHBIMU IJIOCKOCTSAMH,
7 CeueHHs, 4 MEX]Ty TUIOCKOCTBIO U MapajlieNIbHON el IPSMOU, MEXKTY
paccTosiHUS 1 CKPEIMBAIOIIMMUCS MPSIMBIMH.
YTJIBI CTpouTh TUHEHHBIN YTOJI IByTPaHHOTO YIjla Ha YepTeke
MHOTOTPaHHUKA ¥ HAXOJIUTh €T0 BEJIHUYHHY.
HaxoauTh yriibl MeX]Ty TUIOCKOCTSIMA B MHOTOTPaHHHKAX
OBUIEE
KOJIMYECTBO 68
YACOBIIO

I[MTPOI'PAMME



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10

INIOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC

KoangecTBo yacoB

Ne Tema ypoxa Be Kontpo | Ilpaktu | Jlata | JJI€eKTPOHHbIE HH(pOBLIE
n/n JbHBIE | yeckHe | u3yue | oOpa3oBaTesibHbIE pecypchl
ero st
padoTbl | padoOTHI
OCHOBHbBIC TTOHATHUSA
CTepEeOMETPHH: TOUKa, TpsMas,
IIJIOCKOCTb, IIPOCTPAHCTBO. Ypok "Bsenenue B

1 [IpaBuna nzoOpaxkeHus Ha 1 crepeomerpuro” (POLL)
PHCYHKaX: H300paeHHsI https://resh.edu.ru/subject/less
IJIOCKOCTEM, ITapalIeNbHBIX on/4756/start/203542/
MPSIMBIX (OTPE3KOB), CEpPeTUHBI
OTpe3Ka
ITonsTus: nepecekarommecs Vpok "llepecekarommecs u

2 IIJIOCKOCTH, IIEPECCKAOIINEC 1 napaJulelIbHbIE IIPSIMBIE B
npsimMasi ¥ IIOCKOCThb HpOCTpaHCTBe" (MSI_H)
TToHATHS: TIepeceKaroIuecs https://uchebnik.mos.ru/materi

3 IJIOCKOCTH, TIEPECEKAIOITHECS 1 al viewl/lesson templates/1965
IpsIMast ¥ TIIOCKOCTh 346?menuReferrer=catalogue

Ypok "MHororpanauk"
3HaKOMCTBO C MHOTOTPaHHUKAMH, (MDIII)

4 Ezog):;:;};ie r;g;z?; i};};iiﬁx 1 https://uchebnik.mos.ru/materi

wepresax ’ al_view/atomic_objects/74422
41?menuReferrer=catalogue
HauanbHbie cBenieHus o0 Kyoe u Bugeo "Ky6" (MDILI)

5 MUpaMuJIe, UX Pa3BEPTKH U 1 https://uchebnik.mos.ru/materi
monenu. Ceyenust al view/atomic_objects/78201
MHOTOTPaHHUKOB 48?menuReferrer=catalogue
HauanbHbie cBenieHus 0 Ky0e u Ypok "[lupamuaa" (MOLL)

5 MUpaMujie, UX pa3BEPTKH U 1 https_://uchebn_ik.mqs.ru/materi
mozenu. CedeHus al_view/atomic_objects/85849
MHOTOTPaHHUKOB 85?menuReferrer=catalogue

Ypok "AkcHOMBI
[onsiTHEe 00 aKCHOMAaTHYECKOM "
. crepeometpun" (MOILI)

7 gzg;g;i?zf;z&esrifﬁn' 1 https://uchebnik.mos.ru/materi
J— mpan p al_view/atomic_objects/74549

37?menuReferrer=catalogue
Ypok "AkcHOMBI
[onsiTHEe 00 aKCHOMAaTUYECKOM "
. crepeomerpun" (MOILI)

8 ggfﬁg;i??f;gﬁgﬁf? 1 https://uchebnik.mos.ru/materi

CHONCTBHS mpan p al_view/lesson_templates/2712
414?menuReferrer=catalogue
Ypok "llpenmer

[NousiTHEe 06 aKCHOMATHYECKOM CTepeOMeTPHH. AKCHOMBI

9 TTOCTPOSHUHU CTEPEOMETPHH: 1 CTepeOMeTpI/H/I_." (MDIII) _
AKCHOMBI CTEPEOMETPUU H https://uchebnik.mos.ru/materi
CJIEACTBUS U3 HUX al view/lesson templates/7500

23?menuReferrer=catalogue

10 | ITonsitue 006 aKCHOMATHYECKOM 1 Ypok " AKCHOMBI



https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://uchebnik.mos.ru/material_view/lesson_templates/1965346?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1965346?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1965346?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7442241?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7442241?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7442241?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7820148?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7820148?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7820148?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8584985?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8584985?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8584985?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7454937?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7454937?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7454937?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2712414?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2712414?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2712414?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/750023?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/750023?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/750023?menuReferrer=catalogue

MOCTPOCHUHN CTEPEOMETPHUU:
AKCHUOMBI CTEPEOMETPHH U
CJICJICTBUS M3 HUX

crepeometpuu. ClencTBH U3
akcuom" (MOII)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/95295
85?menuReferrer=catalogue

BzaumHoe pacrnonoxeHue
MIPSIMBIX B IPOCTPAHCTBE:!

Ypok "B3anmuoe
PacloNIOkKEHUE TIPSIMBIX B

= MePECEKArOINNECs, MapaylIeIbHbIC MpOCTpaHCTBe" (P9LH_)

" CerHMBaIOHMéCH HpsMbIe https://resh.edu.ru/subject/less
on/6133/start/272668/

[TapamreTsHOCTD MPSMBIX U VYpoxk "IlapamiensHOCTD

IJIOCKOCTEH B IPOCTPAHCTBE: MPSIMBIX, IPSIMOH |

12 | mapasuiebHbIC MPSAMBIC B mrockoctu" (POLII)

MIPOCTPAHCTBE; MAPaJLIETFHOCTh https://resh.edu.ru/subject/less

TPEX MPSIMBIX on/6065/start/125651/

Ypok " [TapamnenbHOCTb

Hapaﬂneanocn) IIPAMBIX U IMPAMBIX, MapaJlJICJIbHOCTDb

13 IJIOCKOCTEH B IPOCTPAHCTBE: mpsiMoi 1 mockocTt" (MOIII)

[MapamiensHOCTh TPSIMOM https://uchebnik.mos.ru/materi

IUIOCKOCTH al_view/lesson_templates/1087
851?menuReferrer=catalogue
Ypox "Yrisl ¢
COHAITPaBICHHBIMU

VYribl ¢ cOHanpaBiIeHHbIMU CTOPOHAMHU. YOIl MLy

14 cTopoHaMH npsimbiMu." (MOIII)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/78165
27?menuReferrer=catalogue
VYpok "Yron mexny

YT01 Mex 1y NpsSIMbIMH B IpAMBIMI (M.SIH) .

15 HpOCTpaHCTEe https://uchebnik.mos.ru/materi
al_view/atomic_objects/78033
98?menuReferrer=catalogue
Ypok "Yron Mexay NpsMbIMU.
[lepnenaukynapHsie npsMbie”

16 Yron Mexay NpsMbIMH B (MDII)

MPOCTPAHCTBE https://uchebnik.mos.ru/materi
al_view/lesson_templates/1942
937?menuReferrer=catalogue
Ypoxk "llapamiensHOCTD

[TapanneabHOCTD MJIOCKOCTEN: tockocter" (POILI)

17 ) .

napajuieIbHbIe TNIOCKOCTH https://resh.edu.ru/subject/less
on/6129/start/131672/
VYpok "[lapannenbHocTb
MJIOCKOCTEN: TeopeMa o
JTUHHSIX TIEPECEUYCHUS IBYX
N MapauIeNbHBIX IIOCKOCTEH ¢

CBoiicTBa mapaienbHbIX N .

18 TPeThel IIOCKOCThIO; TeopeMa

IIOCKOCTEN

0 IIPSIMOM, IIepeceKarolen
OJIHY M3 JIByX MapajliebHbBIX
rtockocrer" (MOIL)
https://uchebnik.mos.ru/materi



https://uchebnik.mos.ru/material_view/atomic_objects/9529585?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9529585?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9529585?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://uchebnik.mos.ru/material_view/lesson_templates/1087851?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1087851?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1087851?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7816527?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7816527?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7816527?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7803398?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7803398?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7803398?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1942937?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1942937?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1942937?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://uchebnik.mos.ru/material_view/lesson_templates/2373381?menuReferrer=catalogue

al viewl/lesson templates/2373
381?menuReferrer=catalogue

19

IIpocreiiiine mpocTpaHCTBEHHbBIE
(uTypHI Ha IIIOCKOCTH: TETPadap,
Ky0, mapauieNenume;|

VYpok "Terpasap u
napamenenunen” (POLI)
https://resh.edu.ru/subject/less
on/5444/start/221486/

20

[TocTpoenue ceuenuit

VYpoxk "IlocTtpoenne ceueHmit"
(MDBIII)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/88820
24?menuReferrer=catalogue

21

IToctpoeHnue ceuennii

Ypoxk "IlocTpoeHne cedeHMA
ky6a" (MDLL)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/88858
62menuReferrer=catalogue

22

KonrponbHas pabota o Teme
"[IpsiMble M MJIOCKOCTH B
npoctpaHcTse. [lapanieasHOCTh
MPSIMBIX U TUIOCKOCTEN"

VYpok "10 knacc. KontponpHas
pabora "AKCHOMBI
crepeomerpun’" (MOIILI)
https://uchebnik.mos.ru/materi
al_view/lesson_templates/8102
1?menuReferrer=catalogue

23

[lepnenaAuKyIIpHOCTL OPAMON U
IJIOCKOCTH: MEePIeHIUKYISPHBIE
MpsIMBIE B IPOCTPAHCTBE

VYpok "llepneHANKYIIPHOCTD
npsiMoii 1 miockoctu" (POLL)
https://resh.edu.ru/subject/less
on/4724/start/20411/

24

[IpsiMble napasuienbHbIE U
MEPIEHIUKYIISIPHBIE K TNIOCKOCTH

Vpoxk "IlapanniensHOCTb
IPSIMBIX, IPSIMOU U
rtockoctu" (MOLI)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/74417
03?menuReferrer=catalogue

25

[IpsiMble napasuienbHbIE U
HNEPIEHAUKYIISPHBIE K TUIOCKOCTH

VYpok "[Ipsmas,
MEPIEHANKYIIIpHAst K
IIJIOCKOCTH. HapannenLHHe
HpHMBIe, HepHeHI[I/IKy.]IHpHI)Ie
K iockoctu" (MOILL)
https://uchebnik.mos.ru/materi
al_view/lesson_templates/1958
348?menuReferrer=catalogue

26

[Ipu3Hak neprneHIuKyIspHOCTH
HPSIMOM U TNIOCKOCTH

VYpok "llpuznak
NEPIEHAUKYJIIPHOCTH MPAMO
u iockoctu" (POIII)
https://resh.edu.ru/subject/less
on/4757/start/20566/

27

[Ipu3Hak neprneHANKyIIPHOCTH
HPSAMOM U IJIOCKOCTH

Ypok "llpuznak
NEPIEHAUKYJIIPHOCTH MPSAMOiL
u rockoctu." (MOLH)
https://uchebnik.mos.ru/materi
al_view/lesson_templates/4699
4?menuReferrer=catalogue

28

Teopema o npsamoi

Ypok "Teopema o ipsiMoid,



https://uchebnik.mos.ru/material_view/lesson_templates/2373381?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2373381?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://uchebnik.mos.ru/material_view/atomic_objects/8882024?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8882024?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8882024?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/888586?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/888586?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/888586?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/81021?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/81021?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/81021?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://uchebnik.mos.ru/material_view/atomic_objects/7441703?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7441703?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7441703?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1958348?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1958348?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1958348?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/4757/start/20566/
https://resh.edu.ru/subject/lesson/4757/start/20566/
https://uchebnik.mos.ru/material_view/lesson_templates/46994?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/46994?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/46994?menuReferrer=catalogue

MIEPIIEHINKYIISPHOM TTOCKOCTH

MEePIEHANKYIIPHOI
iockoctu" (MOILI)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/84325
83?menuReferrer=catalogue

Teopema o ipsimoit

VYpoxk "IlapamiensHOCTD
mockocren: Teopema o
NpsIMOM, MEPIEHAUKYIISIPHOI
OJTHOW M3 IBYX MapauiebHBIX

29 MePIEeHIUKYISAPHOHN MITOCKOCTH iockocter" (MOIL)
https://uchebnik.mos.ru/materi
al_view/lesson_templates/2373
374?menuReferrer=catalogue
Ypok "Teopema o ipsIMoi,
NEPIEHAUKYJIIPHOU K

30 Teopema o npsamoi wiockoctu" (MOILI)

MEePIEHANKYSIPHOM TIOCKOCTH https://uchebnik.mos.ru/materi
al_view/lesson_templates/1406
372?menuReferrer=catalogue

[lepienaAnKyISIp U HAKIIOHHBIE: VYpoxk "llepnieHauKysip 1

3] | PaccTosHUE OT TOUKH 10 Haxnonnslie" (POL)

IUTOCKOCTH, PACCTOSHHE OT https://resh.edu.ru/subject/less

IPsIMO#i JI0 TIIIOCKOCTH on/6127/start/221519/

VYpoxk "llepneHaukymisip u

IIepnenaukyIsp U HaKJIOHHBIE: HaKJIOHHBIE. PaccrosiHue ot

3p | PAccTOSHUE OT TOUKH 10 TOUKH 110 tiockocTh." (MDILI)

IUTOCKOCTH, PACCTOSHHE OT https://uchebnik.mos.ru/materi

OPSIMO#t 710 TIIIOCKOCTH al_view/lesson_templates/1956
908?menuReferrer=catalogue
VYpok "llepnenaukyssip u
HakJIOHHas. TeopeMs 0
JUTHHAX TIEPIICHIUKYIISpa,

ITepnenaukyIsp U HaKJIOHHBIE: HAKJIOHHBIX U UX IIPOEKIIUIA.

33 | PACCTOSHME OT TOUKH 710 TeopeMsl 0 Tpex

IJIOCKOCTH, PACCTOSTHAE OT MIEPIICHANKYJIISApax (psamas u

MIPSIMOM JIO TTOCKOCTH obparnas)" (MOI)
https://uchebnik.mos.ru/materi
al_view/lesson_templates/1965
379?menuReferrer=catalogue
VYpok "PaccTosiHuE OT TOUKH

[lepnenauKynsp U HAKJIOHHBIE: A0 TocKocTH. Teop eMauo
TpeX MEPIEHINKYIIApax

e T o)

mpamoi HO’ r?nocxocm httpsf://uchebnlk.mos.ru/materl
al_view/lesson_templates/1436
834?menuReferrer=catalogue
Ypok "Yron Mexay npsMon 1

VYribl B IPOCTPAHCTBE: Yroil IIOCKOCTAIO .(MBLH) .

35 MeNTy TpAMOR I nﬂoc.KOCTbro https://uchebnik.mos.ru/materi
al_view/atomic_objects/85138
38?menuReferrer=catalogue

36 | JIByrpaHHbI# yro, JMHEHHBINA Ypoxk "/IByrpanHsrii yroa"



https://uchebnik.mos.ru/material_view/atomic_objects/8432583?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8432583?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8432583?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2373374?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2373374?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2373374?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1406372?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1406372?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1406372?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://uchebnik.mos.ru/material_view/lesson_templates/1956908?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1956908?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1956908?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1965379?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1965379?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1965379?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1436834?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1436834?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1436834?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8513838?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8513838?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8513838?menuReferrer=catalogue

YIoJI ABYTPAHHOTO yIJia

(MDIII)
https://uchebnik.mos.ru/materi
al_view/lesson_templates/4667
8?menuReferrer=catalogue

JByrpaHHbIil yro, JIMHEWHBII

Ypok "JIByrpanusiii yron"
(MDBII)

37 https://uchebnik.mos.ru/materi
YroJ IBYTPAHHoro yria al_view/lesson_templates/1973
31?menuReferrer=catalogue
[lepieHIUKYIAPHOCTH Ypok "lleprieHANKYISPHOCTD
38 IJIOCKOCTEH: TPU3HAK mrockoctei" (POII)
HEePIEeHANKYIISIPHOCTH JIBYX https://resh.edu.ru/subject/less
IUIOCKOCTEH on/4748/start/20810/
VYpok "llepneHAUKYISIPHOCTD
miockocteil. CBoiicTBa
ITepnenauKyIApHOCTH
g MIePIICHIUKY IIPHBIX
B woecere (01D
nngcxocmp“? p M https_://uchebnlk.mos.ru/materl
al_view/lesson_templates/2098
501?menuReferrer=catalogue
Ypok "llepnenauKyasipHbIC
I10cKOCTH. [Ipu3Hak
[lepneHaANKYIAPHOCTH
g MIePIICHIUKYIIPHOCTH JIBYX
0| T et (V0L
TOCKOCTEM https_://uchebnlk.mos.ru/materl
al_view/lesson_templates/1982
240?menuReferrer=catalogue
Ypok "Teopema o Tpéx
N nepnesaukysspax” (MOIL)
41 Ezoﬁzranz?;ixax https://uchebnik.mos.ru/materi
PHCHAMIKY AP al_view/lesson_templates/7732
06?menuReferrer=catalogue
Ypok "Teopema o Tpéx
MIEPIICHINKYJIISIpax 1 oOpaTHAS
42 Teopema o Tpéx k Heit" (MOIL)
MePIEHINKYISIpax https://uchebnik.mos.ru/materi
al_view/atomic_objects/84317
13?menuReferrer=catalogue
Ypok "Teopema o Tpex
nepreHauKysipax. Pemenue
43 Teopema o Tpéx 3agaq” (MOIL)
HepIeHNKYISIpax https://uchebnik.mos.ru/materi
al_view/atomic_objects/84317
32?menuReferrer=catalogue
Ypok "10 xiacc. KontponpHas
KouTponbHas pabora o temam pabota "I[lnockoctu B
44 "[lepneH UKy IIPHOCTH NPSMBIX U npoctpanctee"" (MOILI)
mIockocTel" u "YTiB MeXx Iy https://uchebnik.mos.ru/materi
HPSMBIMH M TUTOCKOCTSIMA" al_view/lesson_templates/1251
28?menuReferrer=catalogue
45 [lonsTE MHOTOTpaHHUKA, Ypok "MHororpaHHuku"

OCHOBHBIC 3JICMCHTBI

(PDLLI)



https://uchebnik.mos.ru/material_view/lesson_templates/46678?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/46678?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/46678?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/197331?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/197331?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/197331?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/4748/start/20810/
https://uchebnik.mos.ru/material_view/lesson_templates/2098501?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2098501?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2098501?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1982240?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1982240?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1982240?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/773206?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/773206?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/773206?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8431713?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8431713?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8431713?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8431732?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8431732?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8431732?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/125128?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/125128?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/125128?menuReferrer=catalogue

MHOT'OIPaHHHKA, BBITYKJIbIE U
HEBBIIYKJIbIE MHOTOTPAHHUKH;
pa3BEPTKAa MHOTOTPAaHHHUKA

https://resh.edu.ru/subject/less
on/6018/start/221550/

HpI/IBMai n-yroJibHas npu3ma,
I'paHl 1 OCHOBAHUA ITPU3MBI;

Ypox "IIpuzma" (POIII)

46 | mpsMas ¥ HaKJIOHHAS TIPU3MEI; https://resh.edu.ru/subject/less
OOKOBas 1 TMOJTHAS TOBEPXHOCTH on/5443/start/21270/

TIPHU3MBI
Buneo "llapannenenumnesn"
[Tapamrenenunesn, (MDBIII)

47 | npsIMOYTOJIbHBIN MapalIeIeTHITe]T https://uchebnik.mos.ru/materi

U €ro CBOMCTBA al_view/atomic_objects/78200
64?menuReferrer=catalogue

IInpamuna: n-yronbHas

IUpamMuIa, TpaHd 1 OCHOBAHUE

HI/IpaMI/IHBI,' gOKOBaSI W TIOJIHAS Ypox "Hnpavuza” (P1ID)

48 DAMHIEL, ; https://resh.edu.ru/subject/less
TOBEPXHOCTD MHPaMHJIBL, on/5866/start/221576/
MpaBUIIbHAS M YCEUEHHA
HpaMua
[IpaBuIbHBIE MHOTOTPAaHHUKH:

MOHSATHE IPABUIHLHOTO
p VYpoxk "IIpaBunbHeie
MHOTOTPaHHUKA; TPaBUIIbHAS N
49 | mpusMa ¥ paBWIbHAS TUPAMU/IA; MHOTOTpaHHHKH (PSITH)
’ https://resh.edu.ru/subject/less
TPABHIIbHAA TPCYTONIbHAT 0n/4023/start/149352/
MUPaMHUJIa U TPABUILHBINA
TeTpadap; Kyo
Buneo "IlpaBuibHble
[IpencraBnenue o NpaBUIbHBIX MHororpannuku” (MOIL)
50 | MHOrOrpaHHHKaX: OKTadIp, https://uchebnik.mos.ru/materi
JOZEKad P ¥ UKOCAIP. al_view/atomic_objects/94667
52?menuReferrer=catalogue
Ypok "Cummerpus B
CuMMeTpus B IPOCTPAHCTBE: npoctpancse. Tonsie
P poctp ) MPaBHIILHOTO MHOTOTPAHHUKA.
CUMMETPHSI OTHOCUTEBHO TOYKH, S IEMEHTEL CHMMETOHHA IIha-
OPSIMOM, TNIOCKOCTH. DIIEMEHTHI P P "

51 BUJIBHBIX MHOTOTPaHHUKOB
CUMMETPHUH B NTUPAMHJIAX, (ML)
fapaliie/IeiiTe/1ax, MPaBrIbHRIX https://uchebnik.mos.ru/materi
MHOTOTpaHHHIKAX al_view/lesson_templates/7292

77?menuReferrer=catalogue
VYpok "MHororpaHHsle yribl"
Brruucnenue 31eMeHTOB (PPSIH) P y
2 1 pé .

5 M;;rr(?;:i;}m:;; peopa, https://resh.edu.ru/subject/less
8 Y 0n/6063/start/21120/

Ny Vpok "IIpusma. ITnomans
[Tnomans 6OKOBOM MOBEPXHOCTH 6(?1(01301?11:4 HonHOI man
M TIOJTHOM TTOBEPXHOCTH MPSIMOM
53 | opusmel, 1o 5 b OCHOBfHHfI nosepxsoctu.” (MIIL)
p ’ HaIs ’ https://uchebnik.mos.ru/materi
TeopeMa 0 OOKOBOW ITOBEPXHOCTH -
HOSAMOR [IDHAMLL al_view/lesson_templates/1086
P p 839?menuReferrer=catalogue
54 [Inomanp 60KOBOM MOBEPXHOCTH Ypok "®opMyIibl BEIYUCIEHUS

1 IOBCPXHOCTH HpaBHJ’ILHOﬁ

Ionaieil OOKOBOM U MOJIHOU



https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://uchebnik.mos.ru/material_view/atomic_objects/7820064?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7820064?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7820064?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://uchebnik.mos.ru/material_view/atomic_objects/9466752?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9466752?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9466752?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/729277?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/729277?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/729277?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://uchebnik.mos.ru/material_view/lesson_templates/1086839?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1086839?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1086839?menuReferrer=catalogue

MMHPaMHUIBI, TEOPEMA O TIIOMIATH
OOKOBOI1 MOBEPXHOCTH YCCUEHHOM
TTAPaMHUIBI

MMOBEPXHOCTEH TTHpaMHUIEL."
(MDBIII)
https://uchebnik.mos.ru/materi
al_view/lesson_templates/1958
704?menuReferrer=catalogue

55

KontponbsHas padbora 1mo Teme
"MHOTrOrpaHHAKH"

VYpok "10 kmacc. KonTponsHas
pabora. Muororpanauku"
(MDIII)
https://uchebnik.mos.ru/materi
al_view/lesson_templates/9603
8?menuReferrer=catalogue

56

ITousitue 06 00BEME

Ypok «O nousTir 066EMa
tena. CBolicTBa 00BEMOB TE»
(MDI)
https://uchebnik.mos.ru/materi
al_view/lesson_templates/1950
186?menuReferrer=catalogue

57

O6BEM mupamMuIbI

Ypok "l[lupamuma. O6sem
rmmpamusr” (MOLI)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/74704
30?menuReferrer=catalogue

58

O6BEM mupamMuIbI

Ypok "l[lupamuma. O6sem
mmpamusL.” (MOL)
https://uchebnik.mos.ru/materi
al_view/lesson_templates/1938
367?menuReferrer=catalogue

59

OO6BEM mupamMuIbI

VYpok "[lupamuna. O6vem
rmpamusL” (MOL)
https://uchebnik.mos.ru/materi
al_view/lesson_templates/1534
8?menuReferrer=catalogue

60

OO6BEM mupamMuIbI

Ypoxk "O6veM nupamMuIbL.
Pemenwue 3amau EI'D" (MOIL)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/83963
94?menuReferrer=catalogue

61

OO6BEM TPHU3MEI

Ypox "O6wvem mpu3mer”
(MDIII)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/74880
09?menuReferrer=catalogue

62

O6BEM pHU3MBL

Ypox "O6veM mpaMoit
OPpU3MBbI U HUWJIMHAPA.
Pemrenne 3amaq" (MOILII)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/74578
70?menuReferrer=catalogue

63

O06BEM pU3MBL

Ypok "O0pem npu3msL."
(MDIII)
https://uchebnik.mos.ru/materi
al view/lesson templates/8214



https://uchebnik.mos.ru/material_view/lesson_templates/1958704?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1958704?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1958704?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/96038?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/96038?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/96038?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1950186?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1950186?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1950186?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7470430?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7470430?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7470430?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1938367?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1938367?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1938367?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/15348?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/15348?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/15348?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8396394?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8396394?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8396394?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7488009?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7488009?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7488009?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7457870?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7457870?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7457870?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/821472?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/821472?menuReferrer=catalogue

72?menuReferrer=catalogue

KonTtponbHas padbora mo Teme

Ypoxk "KorrponbHas padora
"O0BémbI Ten"" (MOLI)

64 |, OBLEMEL MHOFOLDAHHIKOR" 1 https://uchebnik.mos.ru/materi
P al_view/lesson_templates/1006
22?menuReferrer=catalogue
Ypoxk "Pemenne 3amad Ha
[ToBTopenue, 0600mICHNE MOCTPOEHHUE CEUEHU
CHUCTEMAaTH3alus 3HAaHUM. MHororpanHukoB" (M3OII)

65 . 1 . ) .
IMocTpoenne ceyeHuii B https://uchebnik.mos.ru/materi
MHOTOTPaHHHKE al_view/lesson_templates/2318

646?menuReferrer=catalogue
[ToBTopenue, 0600mICHNE VYpok "Pemenue
cucreMaTusanusa 3HaAHUH. TCOMCTPUUCCKUX 3a1a4d
Briuucnenue paccTosiHUI: MEXITY KOOPAUHATHBIM METOJIOM.

66 | mByms TOYKamu, OT TOYKH JIO 1 Brruncnenue paccTosHUS
MPAMOM, OT TOUKHU JI0 TUIOCKOCTH, MEXKIY CKPEILIUBAIOIIUMUCSI
MEXTy CKPEITUBAIOIIIMUCS mpsmbeiMu” (MOILL)

MPSIMBIMK https://uchebnik.mos.ru/materi

67 |1 5 1 al_view/atomic_objects/87383

TOTOBA KOHTPOJIbHAA paboTa 49?menuReferrer=catalogue
VYpok "lIpsmas B
[ToBTOpenwue, obo0IIeHNE P p
o IIPOCTPAHCTBE B KOOPAMHATAX.
cucreMaTusanusa 3HaHUM.
. Brruucnenue yria Mexay
Brluucnenue yrioB: Mexay

68 | cCKpemMBarOIIUMUCS TPSIMBIMA 1 HPAMBIMH KOOPMHATHRIM

MEXTy TIPSIMOM 1 HHOCKOCTB}O’ merozom” (ML)
5 rﬂ};mfm OB, VIIOB Me>;< https://uchebnik.mos.ru/materi
ABYTP YO8, ¥ » al_view/atomic_objects/89622
IINIOCKOCTAMUA
01?menuReferrer=catalogue
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://uchebnik.mos.ru/material_view/lesson_templates/821472?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/100622?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/100622?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/100622?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2318646?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2318646?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2318646?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8738349?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8738349?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8738349?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8962201?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8962201?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8962201?menuReferrer=catalogue




TEMATHYECKOE INTAHUPOBAHUE

11 KITIACC
KouanyecTBo yacos DJ1eKTPOHHbIE OcHoOBHbIE BU/IbI 1eSITEJILHOCTH JesiTeIbHOCTD YUUTEJISI €
Ne HaumeHoBaHme Kourtpo | Ipakru | (undpoBeie) 00y4arouxcs Y4eTOM NMpOrpaMMblI
pa3aesioB M TeEM | Bee
n/n NporpaMMbI o | ‘IpHbIC | ueckue oOpa3oBaTeJbHBI BOCIIMTARNS IIKOJILI
padoTsl | paboThl | € PeCypChI
AKTyaJIu3upoBaTh (aKThl K METOIBI -yCTaHOBIICHHE TOBEPUTEIHHBIX
IUITAHUMETPHH, PEIEBAaHTHBIC TEME, MPOBOAUTD | OTHOIICHUH MEXIY
aHAJIOTHH. MeIarornieckuM paboTHUKOM U
JaBaTh onpenesienus cepsl U mapa, ux oOy4Jaromummcs,
LIEHTpa, paanyca, AnameTpa. CIIOCOOCTBYIOIIHMX ITO3UTHBHOMY
Omnpenensatb chepy Kak GUrypy BpalieHUs BOCTIPUATHIO O0YYarOIIMMUCS
OKPYKHOCTH. TpeOOBaHUIt U MPOCKO
HcenenoBaTh B3anMHOE pacrioyiokeHne chepbl | merarormdeckoro pabOTHHKA,
POII 11 knace 1 TUTOCKOCTH, JIBYX cdep, WLIIOCTPUPOBATh MIPUBJICYCHUIO UX BHUMAHHUA K
https://resh.edu.ru | 3To Ha YepTekax U pUCYHKaX. o0cyx/1aeMoi Ha ypoke
[subject/17/11/ DopMyJIMPOBATH ONpPE/IENICHHE KacaTeIbHON WH(POPMAITUH, aKTHBU3AIUH
MDOIII 11 knace IUIOCKOCTH K cpepe, CBOMCTBO U IIPU3HAK MI03HABATENLHOM EATEIBbHOCTH;
https://uchebnik. | xacaTemsHOM TIOCKOCTH. - MO0y K IeHHe 00yYarOIIUXCS
mos.ru/catalogue? | 3HAKOMHTBCS € Te0/IC3NYCCKUMH JMHUSIMU Ha | COOJIIOJIaTh HA YPOKE
1 Tena spamerms | 12 aliases=lesson_te | cdepe. OOIICTTPUHATHIC HOPMBI

mplate,video less
on,video&subject
program_ids=31
937339,32663023
,31937337&class
level ids=11,10

OO0BSICHATH, YTO HA3BIBAIOT IUJIUHAPOM,
Ha3bIBaTh €T0 AJIEMEHTHI.

N3yuath, 00BICHATD, KaK MMOTYYUTh IIMIIAHAD
MyTEM BPALLICHUS IPSIMOYTOJIbHUKA.
BbIBOIUTH, HCOJIBL30BATH (POPMYJIBI IS
BBIYMCIICHUS TUTOIIA U OOKOBOM TOBEPXHOCTH
UAIUHApPA.

N3yuyaTh, pacno3HaBaTh pa3BepTKy IUIUHAPA.

N300paxkaTh DWIMHIDP U €70 CEYCHHS
IJIOCKOCTBIO, MPOXOSIIEH Yepes3 ero och,
MapauieTbHON WITH TIEPIICHINKYISIPHON OCH.
HaxoauTh mI0mamgy 3THX CCUCHHIA.
MopaenupoBaTh peaabHbIC CUTYAIlMH Ha SI3bIKS
TEOMETPHH, UCCIETOBATH TIOCTPOCHHBIC
MOJICIIH C UCTIOJIb30BAHMEM IeOMETPHIECKHIX

TIOBEJICHNS, TIPaBHiIa OOIIEHUS CO
cTapmuMu (TIeJarornaecKuMU
pabOTHUKAMU) U CBEPCTHUKAMH
(0OyuarorMMucs), MPUHIIATIBI
y4eOHOU AUCITUTUTMHEI 1
CaMOOpTaHU3AalINY;

- IPUBJICYCHNE BHUMAHUS
o0ydJaronuxcs K IEHHOCTHOMY
aCTeKTy

M3y4yaeMbIX Ha ypOKax sSBJICHUH,
opra"m3anus ux paboTsl C
MOJy4aeMoil Ha YpOKE COIIMAIbHO
3HAYMMON UH(pOpMaen —
WHHULMUPOBAHUE €€ 00CYKICHNUS,
BBICKa3bIBaHUs 00YYarOLIMMUCS
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MIOHATHUM.

OO0BACHATH, KAaKOE TEJIO Ha3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBaTh €r0 JJIEMEHTHI.

N3y4yath, 00bICHATH, KaK OJIYYUTh KOHYC
IyTEM BpallleHUs IPSMOYTOJIBHOTO
TPEYroJIbHUKA.

H300paxkaTh KOHYC U €T0 CCUEHUS
IIJIOCKOCTBIO, IIPOXOSAIIEH Yepes3 OCh, U
TUIOCKOCTHIO, MEPIEHANKYJIISIPHOM K OCH.
N3yuarts, pacno3HaBaTh pa3BEPTKY KOHYyCA.
BbiBoauTh, HCNIOIB30BATH (HOPMYITBI IS
BBIYUCIICHHSI TUTOIAId OOKOBOW TTOBEPXHOCTH
KOHyca.

HaxoauTs miomany ceyeHu, IpOXOAsIIIX
yepe3 BepIIMHY KOHyca WIN
MEPIEHIUKYIISPHBIX €r0 OCH.

OO0BACHATH, KaKOC TEJIO HA3LIBACTCS
YCE€YEHHBIM KOHYCOM.

N3yuath, 00BACHATD, KaK €ro MOIY4YUTh MYTEM
BpalllEHUs IPSIMOYTOJIbHON TPANCIHH.
BbIBoaAMTD, NPUMeEHATH GopMyITy A
BBIYUCIICHHSI TUTOMA 1 OOKOBOW TIOBEPXHOCTH
YCEUYEHHOr0 KOHyca

AKTYyaJM3upoBaTh (aKThl U METOJIbI
TUTAHUMETPUH, PEIeBAHTHBIE TEME, TPOBOINUTH
AHAJIOTUH.

Pemate crepeomeTprdeckue 3a1auH,
CBSA3aHHBIE C TEJIAaMU BPAIIEHHS, TOCTPOSHUEM
CEYEeHHUH TeJ BpalIeHHs, C KOMOMHAIMSMHA Tell
BpallleHUs 1 MHOTOTPaHHUKOB Ha HAXOXACHHE
TEOMETPUUYECKUX BEITHYNH.

Hcnonb3oBaTh NpU pelICHUU
CTEPEOMETPHUUECKHX 33/1a4 MJIAHUMETPUUECKHE
(haKTBl ¥ METO/BI 33Ja41 HA BBIYHCIICHUE U
JIOKa3aTeNbCTBO.

MopeanpoBaTh peaabHble CUTyallMH Ha SI3BIKE
TEOMETPHH, HCCIEI0BATH TIOCTPOCHHBIE

CBOET'O MHEHHUS TI0 €€ TTOBO/Y,
BBIpaOOTKH CBOETO K HEl
OTHOLICHUS;

- UCTIOJIb30BaHHE
BOCIIUTATEIBHBIX BOZMOKHOCTEH
CoJepKaHUSA

y4e0HOTO IIpeIMeTa uepes
JEMOHCTPALUIO 00Y4alOIIMMCS
MPUMEPOB OTBETCTBEHHOTO,
TPaXXIaHCKOT'O TTOBEICHHUS,
MIPOSIBIICHHUSI YESJIOBEKOIIOOUS U
JI00poCepIeYHOCTH, Yepes
MoI00P COOTBETCTBYIOIINX
TEKCTOB AJIsl YTCHUS, 3aJa4 IS
peleHus,

MPOOJIEMHBIX CUTYaIMH JUIS
00CyXIeHUS B KJIACCE;

- IPUMEHEHUE Ha YPOKe
WHTEPAaKTUBHBIX (hopM paboThI ¢
00y4JarIuMucs:
MHTEJUIEKTYaIbHBIX UIP,
CTUMYJIUPYIOIUX
MO03HABATENIbHYIO0 MOTHBALIUIO
o0yyaromuxcs; IUCKYCCHH,
KOTOPBIE Jat0T 00YYaroIIMCsl
BO3MOKHOCTb MTPHOOPECTH OTIBIT
BEACHUS KOHCTPYKTUBHOT'O
Jrajora; TpynmnoBoi paboThl WTH
paboThI B apax, KOTOPbIE y4aT
KOMaHJHOH paboTe u
B3aUMOJIEHCTBHUIO C APYTUMU
JIETBMHU;

- BKJIIOYEHHUE B YPOK UTPOBBIX
poLenyp, KOTOphIE IOMOTaloT
noJiepKaTh MOTUBALIHIO
00yuaroImuxcs K MoJIy4eHHIO
3HAHMH,




MOJIETU C UCITOJIb30BAHUEM FE€OMETPUUECKUX
HOHATUI

POIII 11 xmacce
https://resh.edu.ru
[subject/17/11/
MDOIII 11 kmacc
https://uchebnik.
mos.ru/catalogue?

aliases=lesson te

AKTyaJn3upoBaTh (aKThl U METOJIBI
TUTAHUMETPUH, PEIEBAHTHBIE TEME, TPOBOIUTH
AHaJIOTUH.

BuIBOIUTH, HCO0JIB30BATH (POPMYJIBI OOBEMOB:

IIPU3MBI, HWINHIPA, TUPAMUBL, KOHYCA;
YCEUEHHOU MUpaMUbl U YCEUYEHHOTO KOHYCA.
Pemare crepeoMeTprdecKue 3a1a4H,
CBSI3aHHBIE C BEIYKMCIIEHHEM 00HEMOB.
DopMyJIMPOBATH ONIPENEICHNE IIAPOBOTO
CErMeHTa, IapoBOro CJI0s, IapOBOr0 CEKTOPA.
IpumeHaTL GOPMYIIBI AJ1s1 HAXOXKICHHS
00BEMOB IIIaPOBOT'0 CErMEHTa, IAapOBOro
cexTopa

Pemareb crepeoMeTpUYECKHE 3a1a4H,

OO0BEMEBI TET 5 - N
mplate,video less | cBs3anuBIe ¢ 00BEMOM IIapa U IIOIIAIBIO
on,video&subject | cdepsr.
program_ids=31 | MoaenpoBaTh peajbHbIE CUTYallH Ha S3bIKE
937339,32663023 | reoMeTpuH, UCCIIEIOBATH IIOCTPOSHHBIE MOJIEITN
,31937337&class | ¢ ucmonp30BaHUEM F€OMETPUUYCCKHUX TTOHSITHI.
level ids=11,10 | AkTyaau3upoBaTh HaKThl U METOIbI
IUIAHUMETPHUH, PEJICBAaHTHBIC TEME, IIPOBOIUTh
aHAJIOTHH.
Pemats crepeoMeTpuyeckue 3a1aqH,
CBSI3aHHBIE C COOTHOLICHHEM 00BEMOB U
MOBEPXHOCTEH MOJ0OHBIX TEN B IPOCTPAHCTBE.
MopaeaupoBaTh peasibHbIC CUTYaIlHU Ha SI3BIKE
TeOMETPHH, UCCIIE0BATh TOCTPOSHHBIE MOJEIH
C WCIOJIb30BAHUEM T'€OMETPUIECKUX MTOHSATHIA
POUI 11 kmacc AKTyaJn3upoBaTh QaKkThl U METOJIbI
https://resh.edu.ru | maaHUMETPUH, pEICBAHTHBIC TEME, IIPOBOAUTh
Bekrops! n [subject/17/11/ AHAJIOTHH.
KOOPJHHATHI B 10 MDOIII 11 knace OnepupoBaTh NOHATHEM BEKTOD B
MIPOCTPAHCTBE https://uchebnik. | mpocTpancTse.

mos.ru/catalogue?

aliases=lesson te

DopMyIHPOBATH ITPABUIIO MapaJlIeIICTHITe A
MIPU CIIOKCHHUU BEKTOPOB.

HaJTAKUBAHUIO TIO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIICHUH B
KJIacce, TOMOTal0T yCTaHOBICHUIO
IoOpoKeTaTeILHOM

aTtMocdepsl BO BpeMs ypOKa;

- opranm3arus medcrra
MOTHBHPOBAHHBIX U
3PYAUPOBAHHBIX

00y4YarOIIUXCS HAJ UX
HEYCIIeBaIOIUMHU
OJTHOKJIACCHUKAMH,

JIAIOIIETO UM COIMATIBHO
3HAYMMBIH OITBIT COTPYTHUYECTBA
"

B3aMMHOW MTOMOIIIY;

- MTHUIUUPOBAHUC U NTOAACPIKKA
HCCIIEA0BATEIBCKON
JeSTEIBHOCTH 00YYaIOIINXCS B
paMKax pean3aliid UMH
WHAWBUIyATGHBIX ¥ TPYITIOBBIX
HCCIIEIOBATEIHCKUX MTPOEKTOB,
YTO J1aCT O0YYarOIIUMCS
BO3MOKHOCTP ITPHOOPECTH
HaBBIKU

CaMOCTOSITEIILHOTO PEIICHUS
TEOPETHUIECKOI MPOOIEMBI,
TeHEPUPOBAHUS B OPOPMIICHUS
COOCTBEHHBIX UCH,
YBAXUTECJIbHOTO OTHOMICHUSA K
9yKUM HJIEM, 0OPMIICHHBIM B
paboTax APyruX UCCIE0BATENCH,
HaBBIK ITyOJIIMIHOTO
BBICTYIUICHUS TIEpe]] Ay AUTOPHUEH,
apryMEeHTUPOBaHUS U
OTCTauBaHUs CBOEH TOUKU
3peHwusl.
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mplate,video less
on,video&subject
program_ids=31
937339,32663023
,31937337&class
level ids=11,10

CrJ1aABIBATH, BBIYMTATH BEKTOPHI, YMHOKATH
BEKTOp Ha YUCIIO.

M3y4aTh OCHOBHBIE CBOWCTBA ATUX ONEPALIMM.
JaBathb onpezeneHrue NpsIMOYTOJIbHOM CUCTEMBI
KOOpJMHAT B IIPOCTPAHCTBE.

BbIpa3suTh KOOpIUHATEI BEKTOPA Yepe3
KOOPIMHATEI €0 KOHIIOB.

BeiBOAUTE, HCIIO/IB30BATE GOPMYJIY JUIMHBL
BEKTOPA U PACCTOSHUS MEXIY TOUKAMHU.
BeipakaTh CKanspHOE NPONU3BEICHUE BEKTOPOB
4Yepe3 UX KOOpAMWHATLI, BEIYUCIATL YIOJI MCXKIAY
JIBYMs BEKTOpaMH, IByMs IIPSIMBIMHU.

Haxoauth yron Mexay npsiMoi U IIIOCKOCTBIO,
YTOJI MEXIy IBYMs INTIOCKOCTSIMHU
AHAJIMTHYCCKUMHU METOdaMMU.

BbIBOOUTH, HCIOJIB30BATH (hOPMY.TY
PpacCTOSHUSA OT TOYKH 10 MIIOCKOCTH

POII 11 xnacc
https://resh.edu.ru
[subject/17/11/
MBI 11 knacc
https://uchebnik.

Pemarsb npocreiinye 3a1a4u Ha HAX0XKICHNE
JUIMH U YTJIOB B TEOMETPHUYECKUX (purypax,
npuMeHsTh Teopemy Iludaropa, TeopeMsl
CHHYCOB U KOCHHYCOB.

HaxoauTsp ruiomaas MHOTOYTOJIbHUKA, KPYTa.

IToBTOpEHUE, | "
N . m_os.ru/cata ogue? | Pacmo3HaBaTh 110/100HbIC (DUTYPBI, HAXOIUTH
4 ’ 7 aliases=lesson te | oTHOILIEHUS [JIMH U IUIOIIALCH.
CHUCTEMATU3AIUS :
. mplate,video less | Ucnoan3oBaTh Npu pelicHUN
3HAHUU ; .
on,video&subject | crepeomeTpryecKux 3a1a4 GaKThl ¥ METOIbI
program_ids=31 | miaHUMETpHH
937339,32663023
,31937337&class
level ids=11,10
OBIIEE
KOJIMYECTBO 34
YACOB I1O0

[TPO'PAMME
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IHOYPOYHOE IINTAHUPOBAHUE
11 KJIACC

KoauuecTBo yacoB

Tema ypoka Bc | Kontpo | IIpaktn | Jata | DJIEKTPOHHBIE HHPPOBBIE
n/n er | JbHbIE | YeckHe | M3yue | oOpa3oBaTebHbIE pecypchl
o | paborel | paGorer | "M%
Cdepa u map: ueHTp, paauyc, VYpok "Cdepa u map" (PILL)
1 JTHAMETD; TUTOLIAIb 1 https://resh.edu.ru/subject/lesso
HOBEPXHOCTH Chepsl n/4034/start/22791/
VYpok "Bzanmuoe
B3aumHoe pacmonoxenue
odbephi ¥ IIOCKOCTH: pacmnonoxenue cepsl 1 Tel
2 ’ 1 Bpamenus” (MOILL)
KacaTeJbHas TUIOCKOCTh K : .
cbepe: IO chep! https://resh.edu.ru/subject/lesso
’ n/5525/start/22875/
Ypok "HU300pakenune
MPOCTEUILINX
MPOCTPAHCTBEHHBIX PUTYD HA
o | Mk shepw o1 ot (VD
‘ P https://uchebnik.mos.ru/materia
|_view/lesson_templates/75658
?menuReferrer=catalogue
VYpok "[loBepXHOCTb U TEJIO
BpauieHusi. OCHOBaHHSI,
Hunusaapruueckas
o0pa3yrolue, 0Ch, BBICOTA
MMOBEPXHOCTH, 00pa3yroIme
B unnuHapa. Hunuaapuyeckas
4 HoBe leocm oCh 1 MMOBEPXHOCTH BpaIieHus."
I/IJ'II/IFI){ I/Iqec’lcofx’l (ML)
EOBe ;EOCTH https://uchebnik.mos.ru/materia
p |_view/lesson_templates/21140
83?menuReferrer=catalogue
Hunmueap: ocCHOBaHUS U Vpok "Tesna patienys.
0OKOBast MOBEPXHOCTH, Iumieap" (ML)
) obpasyromas 1 0ch; IIOIA b 1 i P .
50KOBOI 1 HOMHO https://resh.edu.ru/subject/lesso
n/6300/start/22490/
MTOBEPXHOCTH
N300paxeHne uuinHApa Ha VYpok "Tena BparieHus.
mwiockoctu. Pa3Béprka Ceuenue uunuHapa. Pemenue
nuuHapa. CeueHus uInHIpa 3amad EI'D" (MOII)
6 o 1 i - .
(TITOCKOCTRIO, MapauIeIbHOM https://uchebnik.mos.ru/materia
WITH TIEPICHINKYJISIPHON OCH |_view/atomic_objects/888172
[HJIMH/IPA) 4?menuReferrer=catalogue
Ypok "Konyc. DnemeHTs
KoHunueckast moBepXHOCTb, koHyca. [Inomanp
7 o0pa3yrolnye KOHHYECKOH 1 MOoBepXHOCTH KoHyca" (MOILI)
MOBEPXHOCTH, OCh M BEPILIMHA https://uchebnik.mos.ru/materia
KOHHUYECKOH MOBEPXHOCTH |_view/lesson_templates/80154
6?menuReferrer=catalogue
Konyc: ocHOBaHMe 1 BepuIMHA, Ypoxk "Konyc" (POILL)
8 o0pa3yroinas ¥ 0Ch; TUIOMAIb 1 https://resh.edu.ru/subject/lesso

OOKOBOH ¥ IIOJTHOM

n/4903/start/22646/
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MMOBCPXHOCTHU

Y ceu€HHBIN KOHYC!
o0Opa3yrolnue 1 BhICOTA;

VYpoxk "Yceuennslii konyc"
(M3II)

9 OCHOBAMIL 1 GOKoBAs https://uchebnik.mos.ru/materia
HOBEDXHOCTE | _view/atomic objects/747135
p 2?menuReferrer=catalogue
Wsobpaxenne ionyca Ha Ypok "Konnueckue ceueHus"
mockocTu. Pa3Béprka koHyca. (MDIIT)
10 (C;;f;ﬁf:zyiz S https://uchebnik.mos.ru/materia
» 11ap | view/lesson templates/84016
OCHOBAHMIO, H TLIIOCKOCTRIO, ?menuReferrer=catalogue
MIPOXOJISIIEH Yepe3 BepIIHHY )
Ypok "KomOuHarmu ten
11 KomOunanus ten BpammeHus u Bpamienus" (POII)
MHOTOTPaHHUKOB https://resh.edu.ru/subject/lesso
n/4906/start/84087/
MHororpaHHUK, OITHCAHHBII Ypox "Kombrmamm
0KO che H'éée a MHOI'OIPaHHUKOB U KPYTJIBIX
12 BHPIJ(_ZIaHHa}IpB I’VIHOI“(F))F, AHHUK TeJ'[" (PSLH)
VT B Te10 B eHHI; https://resh.edu.ru/subject/lesso
pat n/4911/start/23300/
Ilonstue 06 o0BéEMe. é}g){(u)ﬂomme o0nema
13 iiIHOBHHe cBOHCTEA 0GHEMOB https://resh.edu.ru/subject/lesso
n/4904/start/280336/
Ypok "O0beMbI IpsIMOi
N npu3Mel 1 nuuHApa" (POLL)
141 ObbEM wmHIpa, KOHYCA https://resh.edu.ru/subject/lesso
n/5629/start/23082/
VYpok "O0bem mapa u ero
15 O0BEM 1Iapa u TIoIaIh gacteit" (POIL)
chepsr https://resh.edu.ru/subject/lesso
n/4910/start/23238/
VYpok "[logobue B
TMono6HbIe Tena B ﬁ‘)fgﬁcoﬁzﬂ SEETHOIH"’H“
HpOCTpaHCTBe. COOTHOH_IGHI/ISI HOBerHOCTeﬁ - O6T)éMaMI/I
s oo sy’ (VDI
o O%HHX Teﬂ’ https://uchebnik.mos.ru/materia
2 | view/lesson templates/17643
6?menuReferrer=catalogue
VYpoxk "11 Knacc. Kontposnbhas
KonrtponbHas pabota 1o ?13/16;;3) Tena spaierit
o fg\éfgwrflef;?p At 1 https://uchebnik.mos.ru/materia
| view/lesson templates/26202
7?menuReferrer=catalogue
VYpok "[loHsiTHE BEKTOpa B
BexTop Ha MIOCKOCTH U B npoctpanctse” (MSIID)
18 P https://uchebnik.mos.ru/materia

MIPOCTPAHCTBE

| view/atomic objects/745825
2?menuReferrer=catalogue
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CrnoxeHne U BEIYUTAHHE
BEKTOPOB

Ypoxk "CrnoxeHue U BBIYUTaHHUE
BekTopoB." (MDIII)
https://uchebnik.mos.ru/materia
|_view/lesson_templates/97744
?menuReferrer=catalogue

VYpok "YMHOXKEHHE BEKTOpa Ha
gucio." (MOI)

20 | YMHOXKEHHE BEKTOPA Ha YHCIIO https://uchebnik.mos.ru/materia
|_view/lesson_templates/99372
?menuReferrer=catalogue
VYpok "Paznoxxenne BekTopa 1o
Paznoxenue BexTopa no TpéM TheM HeKO}}‘ [LTaHAPHLIM
21 | HEeKOMILTaHAPHBIM BEKTOPaM. ﬁeKT(_)paM' (MS]_H) .
Tpasino napanierenumena ttp_s.//uchebnlk.mos.ru/materla
|_view/lesson_templates/11549
1?menuReferrer=catalogue
VYpok "l[Ipumenenue
BEKTOPHOT'O ME€TOAA K
Pemenue 3aJ1a4, CBsI3aHHBbIX C pCUICHUIO
22 | MpUMEHEHWEM MPaBUI crepeomerpudeckux" (MOIII)
JICUCTBUH C BEKTOPaMHU https://uchebnik.mos.ru/materia
|_view/atomic_objects/114078
79?menuReferrer=catalogue
IIpssMmoyronbHas cucrema Ypox "Koopamuats! 5
KOOpJHMHAT B IIPOCTPAHCTRE. npoctpancTse. Cucrema
23 | KoopauHathl BeKTOpA. KoopHHAT" (MS]_H) .
TpocTeiinme saziaum B http_s://ucheb_nlk.mps.ru/matena
KoOp/HHATAX |_view/atomic_objects/853693
4?menuReferrer=catalogue
VYpoxk "CkansipHoe
Yroa Mexay BEKTOpamH. MPOU3BEIECHUE BEKTOPOB"
24 | CxanspHoe IPOU3Be/ICHUE (POLI)
BEKTOPOB https://resh.edu.ru/subject/lesso
n/5723/start/149167/
VYpok "[Ipsimast B mpocTpaHCTBE
B KOOpZIMHATax. Brruncnenue
yrijia MeXAy IpsIMbIMU
o5 BelunciieHue yrioB Mexmuy KOOpPJMHATHBIM METO10M"
MPSIMBIMH U IJIOCKOCTSIMHU (MDII)
https://uchebnik.mos.ru/materia
|_view/atomic_objects/896220
1?menuReferrer=catalogue
KOOpI{I/IHaTHO-BeKTopHBIﬁ yPOK "KOOPHHI:I,aTHHﬁ METOR
26 | MeTOI IIpU PELICHUH peme_HHﬂ Jajad (PBH.D
FeOMETpHYECKIX 3124 https://resh.edu.ru/subject/lesso
n/6083/start/149229/
Ypox "KoarponbHas pabota
KontposbHas pabota o Teme Bexropsi B npoctpancree
27 | "BexTopsl U KOOpAUHATEHI B (ML)
p pa

MpocTpaHCcTBe"

https://uchebnik.mos.ru/materia
| view/lesson templates/12562
0?menuReferrer=catalogue
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IToBTOpEHME, 0000IICHNE U
CUCTEMAaTH3alUs 3HAHUM.

Ypoxk "CrepeomeTpust - 3TO
mpocro..." (MBII)

28 OcHOBHbIE UTYpEL, aKTh 1 https://uchebnik.mos.ru/materia
P, ’ |_view/lesson_templates/11015
TCOPEMBI Kypea IIAHHMETpHH 44?menuReferrer=catalogue
IToBTOpEHME, 0000IICHNE U EI]IE) S:Tpgfgig??&%ﬁgmoml B
29 COHC(:;??;I;S;E?H SEIIagzﬁ'TH 1 https://uchebnik.mos.ru/materia
P, ’ |_view/atomic_objects/888784
TCOPEMBI Kypea IIAHHMETpHH 0?menuReferrer=catalogue
IToBTOpeHue, 0000IICHHE U Ypok "MHOrorpaHHUKH.

30 | CHCTeMaTH3alus 3HAHUH. 1 Merons! pemenus” (POII)
3a1aun IIAaHUMETPHH U https://resh.edu.ru/subject/lesso
METO/Ibl X PEIICHHS n/5732/start/23384/

VYpok "MHoOrorpaHHuKH.
Hoptopere, 0606meHI:Ie 1 Mertoasl penieHus. BekTopHbIit
CUCTEMAaTH3allMA 3HAHUU. wn
31 A —— 1 u koopauHaTHBIR" (POLI)
Meio - emelem https://resh.edu.ru/subject/lesso
AAbL X P n/5754/start/149257/
Ypoxk "Hunusap u ero
[ToBTOpEeHME, 0000IICHUE U 3JIEMEHTBI. 3aKITIOYUTEIbHBIN
3p | CHCTEMaTH3alHs 3HAHUH. 1 ypok." (MOI)
OcHoBHbIe GUTYpBI, HaKTHI, https://uchebnik.mos.ru/materia
TEOpEMbI Kypca CTepeOMETPHH |_view/lesson_templates/65378
0?menuReferrer=catalogue
VYpoxk "11 knacc. KontponbHas
pabora. MeTo KoOpIuHAT B

33 HroroBast KOHTpOIbHAS 1 npoctpanctee" (MOL)

pabora https://uchebnik.mos.ru/materia
|_view/lesson_templates/94691
?menuReferrer=catalogue
VYpok "O600mmenue. BexTopsl B
npoctpanctee" (MOL)

34 g}:’ci(;f;;i: (;Iioggle{%e " 1 https://uchebnik.mos.ru/materia

H |_view/atomic_objects/888784
0?menuReferrer=catalogue
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