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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMma ydeOHOTO Kypca «I'eomeTpus» 06a30BOro YpOBHS IJis
obyuaromuxcss 10 —11 kmaccoB pa3paboraHa Ha ocHoBe DenaepaabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTeMaTHYeCKOMY OOpa3oBaHHWIO, W TPAIUIUKA POCCUHUCKOTO 0Opa30BaHUS.
Peanu3arus mporpaMmbl 00eCrieYrBacT OBJIACHUE KITFOUEBBIMU KOMIICTCHIIUSIMH,
COCTaBIISIIONIMMH OCHOBY JIJISi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIIBHOTO Pa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETpPUM HAa YpPOBHE CpPETHEro OOIIEro
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yabTaTOB OOY4YEHHUS T€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHUS IPYTUX Y4eOHBIX AUCHUILUIMH. PazBuTe y oO0ydaronumxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH U TPOUCXOXKIECHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOIICHHH PEaJbHOTO M HJIEATHHOTO, XapaKTepe OTPaKCHHS
MAaTEMATUYECKOW HAyKOW SIBJICHUWA M TPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPHUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yUYalllMXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOMMMBIX JUIsl aJamnTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs ogHUM U3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCIUTUINH €CTECTBEHHO-HAYYHOM HAMPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHH U MTOCTPOCHHUH IEMTOYKH JIOTUIECKUX YTBEPKIACHUN
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTeCTBEHHO-
HAyYHOTO IIMKJIa, B YACTHOCTH U3 Kypca (DU3UKH.

YMeHue opueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXKAIOIIEro MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBanus  jAeWcTBUTENbHOCTU.  OnepupoBaHuWe  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4E€OHOM U TPYIOBON N1E€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATIEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajabHa
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOydaroluxcss  4depe3  obOecrieueHHME  BO3MOXKHOCTH  NPUOOpPETEHHs U
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
MO CTEIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o TeoMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA JIS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKOd TEOMETPHUH € HEOOXOAWUMBIC ISl JKU3HU B COBPEMCHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETPHIO OoJee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1ed OCBOCHHS TMPOrpaMMbl  00ECIIeUMBACTCS PElICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIINUM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA;

e (opmMupoBaHuMe yMEHMs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHPE MHOTOTPAHHUKH U TEJIa BpaIllEHUS;

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

e (opMupoBaHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJTOPUTMAMHU  pEHICHUS  OCHOBHBIX  THUIOB  3aj]1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  HWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
OoOydJarommMxcsi, IMO3HABAaTEIbHOW  AKTUBHOCTH, HCCIIEIOBATEIHCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU U3YYEHUU JPYTUX y4EeOHBIX MPEAMETOB, MPOSBIICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATh U OLICHUBATH MOJYUYEHHBIE PE3YJIbTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, 4YTO CIOCOOCTBYIOT PpAa3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[IpeanouTenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0Opa3a HPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble 1 TIIIOCKOCTH B MPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautcs 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a aBa roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesibHble W CKpeumuBaronmecs npsamble. [lapauiensHOCTE NpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MApAJUICIBHOCTh TPEX MPAMBIX; MAPAIUICIbHOCTh MPSIMOM U IUIOCKOCTH. YTUIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3Ip, KyO, napajjiesienumne; IoCTpOeHUE CEUYEHUI.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIIEHAUKYJIIPHON IUIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXIY MNPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ IJIOCKOCTEW: MPHU3HAK  MEPHECHIUKYJSIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yronpHas
MpU3Ma; IpaHu U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MIOJIHAs IIOBEPXHOCTh ITPU3MBL. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHUE MUPAMUIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHU/IBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOU,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBUIbHBIX MHOTOTPAHHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPaHHUKOB: pEOpa, IWMaroHaiv, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuabl. [lonstue 06 00bEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh ILWIMHJIPUYECKON TMOBEepXHOCTH. llunuHap: ocHOBaHMS U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
M OCb, IUIOMJb OOKOBOM U TMOJHON TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpasymollre U BbICOTa; OCHOBaHMSI U OOKOBasI TIOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3aumnoe pacnonoxxenue cepbl U MIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
I011aab Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpalIeHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miIomab chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEN.

Ceuenus mwiMHIpa (TapaJyIelbHO W TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapajuielbHOE OCHOBAHMIO M NPOXOJAIIEE Yepe3 BEPIUHHY), CECUEHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miIockocTH U B mpocTpancTBe. CI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4uCio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM ITIpaBUJl JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUSI MPOrPAMMBI  Y4EOHOTO TpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHUMH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBOKCHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHHWEM JIMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyAYyLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUSIX CIIOPTUBHO-03I0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANTBHON  JIEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ TPWIOKEHUSIMHU, YMEHHEM COBEpINATh OCO3HAHHBIA BBIOOP
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHYECKOM HAIIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKH M MaTeMaTHYCCKOW KyJIbTYpOHW KaK CpPEJICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA (0CBOeHUe
Memo008  NO3HAHUA — OKPYICAWe20  Mupa,  NpuMeHeHue  J10SUYEeCKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeNeICHUS  TOHSATHUW; YCTaHABJIMBATh CYIICCTBEHHBIM  IPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIBJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHHUH 10 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTh croco0 pemnieHUs ydyeOHOM 3adaud (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOpEUne, MnpodiemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHHS, TMPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE IPOIIECCa, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

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

e BBIOMpaTh WH(POpPMAIMIO W3  HWCTOYHWKOB  PA3JUYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOPMYITUPOBAHHBIM KPUTCPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHUs; COIMOCTaBIATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTAa;  CaMOCTOSTENIbHO  BbIOMpaTh  (hopmat
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTH, IUJIAHUPOBATh OPraHU3allMi0 COBMECTHOM
paboThI, pacnpenesTh BUAI padoT, 10rOBapUBATHCS, 00CYKIATh MPOIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMbI» U WHBIC); BBINOJHATH CBOIO YacTh pabOThHl U
KOOPAUHUPOBATh CBOM JICUCTBUA C JPYTUMHU YJICHAMU KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHrue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM  II03HABATEJILHOM peduiekcun KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IPHU PEIICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKECHHS WIM HENOCTHKECHUS DPE3YJIbTATOB JEATEIIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

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

OmneprpoBaTh MOHATUSAMU: MAPAIEIBHOCTh M IEPIICHIUKYIAPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudunmpoBate B3aMHOE pPaCHOJIOKEHHE TMPSMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIJa,
peOpo IBYrpaHHOTO yriia; JMHEWHBIM Yroj ABYTPAaHHOTO yria; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPAaHHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
NPSIMOYTOJIBHBIH MapajuiesenuIiea, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIOHHBIE MPU3MBI, TTapajUIeICTUIICbI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/ CJIEIOB.

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

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3am Win
aNITOPUTMAM, TIPUMCHSS W3BECTHBIC AHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX MAaTEMAaTHYECKUX 3a7a4 Ha BBIYUCICHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS TTPSMBIMHU.

Permatp 3a1aun Ha HaXOXKACHUE TEOMETPUICCKUX BEIMYUH MO 00pas3iam Win
QITOPUTMaM, TPUMCHSS W3BECTHBIC AHATUTHYCCKHE METOABI TPU PEIICHUH
CTaHJAPTHBIX MaTeMaTHYECKUX 3aJad Ha BBIYHCICHHE YIJIOB  MEXIY
CKPENIMBAIOIMMMHUCS ~TPSIMBIMH, MEXKIy TNPSIMOM ¢ TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3aJ1a4, MPEANOJIaraloiuX HECKOIBKO IIAroB PEIICHHUs, €CIM yCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MpPOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOaUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE W
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATHUSMHU: LWIMHJPUYECKAs IOBEPXHOCTh, 0Opa3yroliue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MIOCKOCTH.

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

Boruncnsate 00bEMBI M TUIOHIAAM  TIOBEPXHOCTEH  Ted  BpalleHwus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (UTYpbl OT PYKH W C TPUMEHEHHEM IMPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETHUPOBATH M MpeoOpa3oBbIBaTh MHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHS BEKTOPa Ha YUCI0, O0BACHSITH, KAKUMHU CBOWCTBAMHU OHH 00JIaJIal0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue (akThl JUIsl PELICHUS] CTEPEOMETPUUYECKHUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amauM Ha [I0Ka3aTEIbCTBO MATEMATHYECKUX OTHOIIEHUM U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs nOpocTedIInEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallul W IIPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOMCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJIUYHMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM pPOBbLIE)
KoHTpoJbHbIe
n/n NPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI
https://resh.edu.ru/
! Baeienue B crepeomeTpHio 10 0 https://lesson.edu.ru/catalog
5 [IpsimMbie ¥ TIIOCKOCTH B MPOCTPAHCTRBE. 12 1 https://resh.edu.ru/
[TapanienbHOCTh NPSIMBIX U IIOCKOCTEN https://lesson.edu.ru/catalog
[lepneHUKyYISAPHOCTD MPSAMBIX U https://resh.edu.ru/
3 . 12 0 .
IIJIOCKOCTEMN https://lesson.edu.ru/catalog
4 y 10 1 https://resh.edu.ru/
FIIRT MECLY TIPAMBIMI H HAOCKOCTAMH https://lesson.edu.ru/catalog
https://resh.edu.ru/
> MrororpanHHuiH 1 . https://lesson.edu.ru/catalog
N https://resh.edu.ru/
6 OOLEMEI MHOTOTpaHHHKOR 9 1 https://lesson.edu.ru/catalog
7 n ) 4 1 https://resh.edu.ru/
OBTOpPEHHUE: CEUEHUsI, PACCTOSHUS U YIJIbI https://lesson.edu.ru/catalog
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5



https://resh.edu.ru/
https://lesson.edu.ru/catalog
https://resh.edu.ru/
https://lesson.edu.ru/catalog
https://resh.edu.ru/
https://lesson.edu.ru/catalog
https://resh.edu.ru/
https://lesson.edu.ru/catalog
https://resh.edu.ru/
https://lesson.edu.ru/catalog
https://resh.edu.ru/
https://lesson.edu.ru/catalog
https://resh.edu.ru/
https://lesson.edu.ru/catalog

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
1 Tena ppaters 12 https://m.edso0.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten > 1 https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
3 BekTopb! 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/1c209e37
4 [ToBTOpeHme, 06001IIEeHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3auus 3HaHUI https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbie
padoThI

Jlara
U3ydeHust

JIeKTPOHHBbIe HU(POoBbIE 00pa3oBaTebHbIE
pecypcsl

OCHOBHbIE TTOHSTHS
CTEPEOMETPHUU: TOUKA, TIPSIMAas,
IUIOCKOCTh, MPOCTPAHCTRBO.
[TpaBuia nzo0pakeHus Ha
PHUCYHKaX: NU300paKeHHUsI
TUIOCKOCTEH, apajuieIbHbIX
PSMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

Ilonstus: MEPECCKA0IUCCA
IIJIOCKOCTH, IICPCCCKAIOIINCCA
npsiMad U MmiI0CKOCTb

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

https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-
9adb-db2cab0bdbf7?backUrl=%2F02.3%2F10

[TonsTus: nepecexaromumecs
IIJIOCKOCTH, ITEPECEKArOIIUECS
npsiMasi ¥ IIOCKOCTh

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

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300paxkeHre MHOTOIPaHHUKOB
Ha PUCYHKaX, Ha MPOEKIIMOHHBIX
yepTexax

https://lesson.edu.ru/lesson/f3bd5ad9-6473-4c28-
94d2-15cfd5ea83ce?backUrl=%2F02.3%2F10

HauanpHabie cBeneHus o kyoe u
MAPAMUJIE, UX PA3BEPTKU U
moenu. CeueHust
MHOTOTPaHHHKOB

https://resh.edu.ru



https://resh.edu.ru/subject/lesson/4756/start/
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7?backUrl=%2F02.3%2F10
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://lesson.edu.ru/lesson/f3bd5ad9-6473-4c28-94d2-15cfd5ea83ce?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/f3bd5ad9-6473-4c28-94d2-15cfd5ea83ce?backUrl=%2F02.3%2F10
https://resh.edu.ru/

HavansHbie cBeeHus 0 Kyoe u
nupamMujie, uxX pa3BEPTKH U
monenu. CeueHus
MHOTOT'PaHHHKOB

https://resh.edu.ru

ITouarue 06 akCHOMaTUYECKOM
MOCTPOCHUU CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUHU U
CIEJCTBHS U3 HUX

https://lesson.edu.ru/lesson/dc31c721-7396-4f0e-

8fb3-1f3aa74c2d1d?backUrl=%2F02.3%2F10

ITousarue 06 akCHOMaTHYECKOM
MIOCTPOCHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CIEICTBHS U3 HUX

https://lesson.edu.ru/lesson/09827d5¢c-4113-46c¢c-

9091-11f35228256e?backUrl=%2F02.3%2F10

ITousarue 06 akCHOMaTHYECKOM
MIOCTPOCHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U
CIIEICTBHS U3 HUX

https://lesson.edu.ru/lesson/09827d5c-4113-46c¢c-

9091-11f35228256e?backUrl=%2F02.3%2F10

10

11

12

[TonsiTHE 006 aKCHOMATHYECKOM
HOCTPOCHUU CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX

B3aumHoe pacnionoxenue
IPSIMBIX B IPOCTPAHCTBE:
HEepeCceKaroIInecs, NapaiebHbIe
Y CKpEeIMBaIOIINECs PIMbIE

[TapamienbHOCT IPSAMBIX U
IIJIOCKOCTEW B IIPOCTPAHCTBE:
NapasuiesIbHbIE IIPSMBIC B
IIPOCTPAHCTBE; M1apalIeIbHOCTh
TPEX NMPAMBIX

https://resh.edu.ru

https://resh.edu.ru

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



https://resh.edu.ru/
https://lesson.edu.ru/lesson/dc31c721-7396-4f0e-8fb3-1f3aa74c2d1d?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/dc31c721-7396-4f0e-8fb3-1f3aa74c2d1d?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/09827d5c-4113-46cc-9091-11f35228256e?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/09827d5c-4113-46cc-9091-11f35228256e?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/09827d5c-4113-46cc-9091-11f35228256e?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/09827d5c-4113-46cc-9091-11f35228256e?backUrl=%2F02.3%2F10
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/6065/start/125651/

[TapamienbHOCTE IPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

13 . https://resh.edu.ru/subject/lesson/6065/start/125651/
[TapannenbHOCTh NPSAMON U
IIJIOCKOCTHU
14 VYrael ¢ cOoHanpaBiIE€HHBIMU https://lesson.edu.ru/lesson/4940b757-cab7-49ef-
CTOPOHAMH 8314-e9f108d0d1c4?backUrl=%2F02.3%2F10
A%
15 FOT MEALY TIPAMBIMH B https://resh.edu.ru/
HPOCTPAHCTBE
16 YO MY MPAMEIMI B https://resh.edu.ru/
MPOCTPAHCTBE
11 i .
17 APAIIICIIBHOCTD MIOCKOCTEH https://resh.edu.ru/subject/lesson/6129/start/131672/
napaajaCJIbHbIC IIJIOCKOCTU
18 CpoiicTaa ljapameHLHHX https://resh.edu.ru/subject/lesson/6129/start/131672/
IIJIOCKOCTEM
[IpocTefilive mpocTpaHCTBEHHbBIE
19 (UTYDBI Ha IIOCKOCTH: TeTpa https://lesson.edu.ru/lesson/7b7d60fc-12e4-4b49-
P OCKOCTH: TETPasAp 9618-8805001059652backUrl=%62F02.3%2F10
KyO, nmapasuienenumnes
20 I . https://lesson.edu.ru/lesson/d9b3328c-c979-4eb5-
OCTPOCHHE CCHCHIH b5a1-947061908eb0?backUr|=9%2F02.3%2F10
21 ocThoeHite cedeHil https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-
OCTpOCHHE Cete bfb9-f6dag8038efd2?backUrl=9%2F02.3%2F10
Konrponbnas pabora no reme
99 "ITpsiMble ¥ TUIOCKOCTH B https://lesson.edu.ru/lesson/eeaOcba7-3fbf-46dc-
npocrpaHctse. [lapamiensHOCT 863b-971c163ch5e8?backUrI=%2F02.3%2F10
MPSIMBIX U IIJIOCKOCTEN"
[IeprieHAUKYIAPHOCTD NPAMOU U
23 IIJIOCKOCTH: IIEPIICHIUKYIISIPHBIE https://resh.edu.ru/subject/lesson/4724/start/20411/

MMpAMBIC B IPOCTPAHCTBC



https://resh.edu.ru/subject/lesson/6065/start/125651/
https://lesson.edu.ru/lesson/4940b757-cab7-49ef-8314-e9f108d0d1c4?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/4940b757-cab7-49ef-8314-e9f108d0d1c4?backUrl=%2F02.3%2F10
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://lesson.edu.ru/lesson/7b7d60fc-12e4-4b49-96f8-88b500105965?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/7b7d60fc-12e4-4b49-96f8-88b500105965?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/d9b3328c-c979-4eb5-b5a1-947061908eb0?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/d9b3328c-c979-4eb5-b5a1-947061908eb0?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/eea0cba7-3fbf-46dc-863b-971c163cb5e8?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/eea0cba7-3fbf-46dc-863b-971c163cb5e8?backUrl=%2F02.3%2F10
https://resh.edu.ru/subject/lesson/4724/start/20411/

[IpsimMble napaienbHbIe U

https://lesson.edu.ru/lesson/3b6a500c-889d-478e-

24 NEePIEeHIUKYISIPHBIE K IIOCKOCTH bb33-0d633185557c?backUrl=%2F02.3%2F10

o5 [IpsimMble napaienbHbIe U https://lesson.edu.ru/lesson/30e86605-a7a6-451f-
NEPIEHAUKYJISPHBIE K ITIOCKOCTH 9579-2a2775bcd8c0?backUrl=%2F02.3%2F 10
IT .

26 pHSH?K HEPHCHARKYIAPHOCTH https://resh.edu.ru/subject/lesson/4757/start/
MPSIMOM M TNIOCKOCTH
I1

27 pHBH?K HEPHCHHKYILIPHOCTH https://resh.edu.ru/subject/lesson/4757/start/
MPSIMOM M TUIOCKOCTH

28 Teopema o npsimoit https://lesson.edu.ru/lesson/29832d4a-1fd3-404d-
NEPIEHAUKYJIIPHON IIIIOCKOCTH 8edb-c55b7¢7321c8?backUrl=%2F02.3%2F10

29 Teopema o npsmMoi https://lesson.edu.ru/lesson/1089a149-671f-4ccc-
NEepPHEHANKYJISIPHON IIIOCKOCTH a742-cc73a3674661?backUrl=%2F02.3%2F10
Teopema o ol

30 peMa O npAMor BuGnuorexa [IOK https://m.edsoo.ru/7d18834h
HepHGHI[I/IKYJIﬂpHOI/I IIJIOCKOCTH
[IepnieHauKyIsp U HAKIOHHBIE!

31 DACCTOARHE OT TOHIH 210 https://resh.edu.ru/subject/lesson/6127/start/221519/
MJIOCKOCTH, PACCTOSTHUE OT
PSIMOM J10 IIJIOCKOCTH
[leprieHAUKYNSAp ¥ HAKIOHHBIE:

32 DACCTOARHE OT TORIH 210 https://resh.edu.ru/subject/lesson/6127/start/221519/
MJIOCKOCTH, PACCTOSTHUE OT
PSIMOM J10 IIJIOCKOCTH
[leprieHAUKYNSAp ¥ HAKIOHHBIE:

33 PACCTOARHE OT TOTKH /10 https://resh.edu.ru/subject/lesson/6127/start/221519/
MIJIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 TIJIOCKOCTH
11 : .

34 CPUCHIMRYTVP H HAKTOHHBIC https://resh.edu.ru/subject/lesson/6127/start/221519/

pacCcTodHUC OT TOYKU OO



https://lesson.edu.ru/lesson/3b6a500c-889d-478e-bb33-0d633185557c?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/3b6a500c-889d-478e-bb33-0d633185557c?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/30e86605-a7a6-451f-9579-2a2775bcd8c0?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/30e86605-a7a6-451f-9579-2a2775bcd8c0?backUrl=%2F02.3%2F10
https://resh.edu.ru/subject/lesson/4757/start/
https://resh.edu.ru/subject/lesson/4757/start/
https://lesson.edu.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/1089a149-671f-4ccc-a742-cc73a3674661?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/1089a149-671f-4ccc-a742-cc73a3674661?backUrl=%2F02.3%2F10
https://m.edsoo.ru/7d18834b
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/

IJIOCKOCTH, PACCTOAHUC OT
HpHMOfI J0 IINIOCKOCTH

VYribl B IPOCTPAHCTBE: Yol

https://lesson.edu.ru/lesson/e941547b-5bb6-4a6¢-

3 MEXY NPSMOH U IIJIOCKOCTBIO 8e9e-3ecalcf43b92?backUrl=%2F02.3%2F10

36 JByrpaHHbI{ yroJ, TMHEHHBIN https://lesson.edu.ru/lesson/1f1b4d5d-3ab4-427d-
YTOJ1 IBYTPaHHOTO YyIJia 8705-4bd68ace37a8?backUrl=%2F02.3%2F10

37 JByrpaHHbIi yroJ, JUHEWHBIN https://lesson.edu.ru/lesson/1f1b4d5d-3ab4-427d-
YTOJ1 IBYTPaHHOTO yIJia 8705-4bd68ace37a8?backUrl=%2F02.3%2F10
[IepnieHAUKyYIAPHOCTD

38 HHIOCKOCTEH: TIPHSHAIK https://resh.edu.ru/subject/lesson/4748/start/20810/
NEPIEHIUKYISIPHOCTHU ABYX
IIJIOCKOCTEMN
[leprieHIUKYISIPHOCTD

39 TJIOCKOCTEN: TPU3HAK https://lesson.edu.ru/lesson/785bacf3-937d-41ed-
NEPIEHANKYIJIIPHOCTH ABYX 8263-51d1c4bf249b?backUrl=%2F02.3%2F10
IIJIOCKOCTEMN
[TepnieHIMKYIAPHOCTD

40 IIJIOCKOCTEW: MPU3HAK https://lesson.edu.ru/lesson/785bacf3-937d-41ed-
NEPIEHAUKYIISIPHOCTH ABYX 8263-51d1c4bf249b?backUrl=%2F02.3%2F10
IIJIOCKOCTEN

41 Teopema o Tpéx https://lesson.edu.ru/lesson/09071ad6-8d3c-4414-
HEePIEH UK YIApax bd8a-f4b7650c7257?backUrl=%2F02.3%2F10

42 Teopema o Tpéx https://lesson.edu.ru/lesson/09071ad6-8d3c-4414-
HePIEeHANKYIIApax bd8a-f4b7650c7257?backUrl=%2F02.3%2F10
T N

43 SOPEMa O Tpex https://lesson.edu.ru/02.3/10
NEePIEeHIUKYIIpax

44 KonTponbHas pabora o Temam https://lesson.edu.ru/lesson/5c2b3e32-669a-4f95-

"TlepnieHIUKYJISPHOCTD MPSIMBIX U

b44d-f11bce36f82a?backUrl=%2F02.3%2F10



https://lesson.edu.ru/lesson/e941547b-5bb6-4a6c-8e9e-3eca0cf43b92?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/e941547b-5bb6-4a6c-8e9e-3eca0cf43b92?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/1f1b4d5d-3ab4-427d-8705-4bd68ace37a8?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/1f1b4d5d-3ab4-427d-8705-4bd68ace37a8?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/1f1b4d5d-3ab4-427d-8705-4bd68ace37a8?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/1f1b4d5d-3ab4-427d-8705-4bd68ace37a8?backUrl=%2F02.3%2F10
https://resh.edu.ru/subject/lesson/4748/start/20810/
https://lesson.edu.ru/lesson/785bacf3-937d-41ed-8263-51d1c4bf249b?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/785bacf3-937d-41ed-8263-51d1c4bf249b?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/785bacf3-937d-41ed-8263-51d1c4bf249b?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/785bacf3-937d-41ed-8263-51d1c4bf249b?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/09071ad6-8d3c-4414-bd8a-f4b7650c7257?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/09071ad6-8d3c-4414-bd8a-f4b7650c7257?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/09071ad6-8d3c-4414-bd8a-f4b7650c7257?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/09071ad6-8d3c-4414-bd8a-f4b7650c7257?backUrl=%2F02.3%2F10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/lesson/5c2b3e32-669a-4f95-b44d-f11bce36f82a?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/5c2b3e32-669a-4f95-b44d-f11bce36f82a?backUrl=%2F02.3%2F10

miockocTeit" u "Yriabel Mex Iy
NPSAMBIMH U TIJIOCKOCTSIMU"

45

ITonsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOTOTPaHHUKA, BBIITYKJIbIE 1
HEBBIYKJIbIE MHOTOTPaHHUKU;
pa3BEpTKa MHOTOI'paHHHKA

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

46

[Ipu3ma: n-yronpHas npusma;
TpaHd U OCHOBAHMS IPU3MBEI,
npsiMasi 1 HaKJIOHHAs! TIPU3MBL;
OOKOBas U NOJIHAS! IOBEPXHOCTh
HPU3MBbI

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

47

48

[Tapamenenunen,
IIPSIMOYTOJIBHBIN ITapaJUICIICIIUIIE]
U €ro CBOMCTBA

IMupamuga: N-yroapHas
nMpamMua, rpaHd U OCHOBAHUE
NUpaMu/JIbl; OOKOBAs U MOJIHAS
MTOBEPXHOCTh NMTUPaAMU/IBL;
IIpaBUJIbHAS U yCEUEHHAs
nupamua

https://resh.edu.ru/subject/lesson/5444/start/221486/

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

49

[IpaBUIIBHBIE MHOTOTPaHHUKMU:
IMOHATHUEC MMPABUIIBHOT'O
MHOI'OI'paHHUKA; ITpaBUJIbHAA
npu3sMa 1 npaBuJibHasA IUPaMHuaa,
[IpaBWIbHAas TPEYroJbHas
HpaMuza U MPaBUITbHBINA
TeTpadp; Kyo

https://lesson.edu.ru/lesson/824b5b2a-11dc-473a-

b3fa-b9213890e77d?backUrl=%2F02.3%2F10

50

[IpencraBnenue o mpaBUIbHBIX

https://lesson.edu.ru/02.3/10



https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/5866/start/
https://lesson.edu.ru/lesson/824b5b2a-11dc-473a-b3fa-b9213890e77d?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/824b5b2a-11dc-473a-b3fa-b9213890e77d?backUrl=%2F02.3%2F10
https://lesson.edu.ru/02.3/10

MHOTI'OI'paHHUKAX: OKTasap,
A0J€Ka’Ap U UKOCaxIp.

CumMeTpHs B IPOCTPAHCTBE:!
CUMMETPUS OTHOCUTEIIBHO TOUKH,
IPSIMOM, TUIOCKOCTH. DJIEMEHTBI

51 https://lesson.edu.ru/02.3/10
CUMMCTPUU B ITUpaMUJax,
napaieNienuneax, MPaBUIbHBIX
MHOTOTpaHHHKaX
Beruucienue 31eMeHTOR
59 MHOIOMPAHHIKOB: DEGDa https://lesson.edu.ru/lesson/9c0al197f-50f4-4832-
P + Peopa, 9980-8d5ec34e126e?backUrl=962F02.3%2F10
JAuaroHaliv, yribl
[Tnomanaps 6OKOBO¥ MOBEPXHOCTH
Y IIOJIHOM ITOBEPXHOCTH IIPSIMOM
53 MPU3MBI, TUTOIIA/Ib OCHOBAHUH, https://lesson.edu.ru/02.3/10
TeopemMa 0 OOKOBO MMOBEPXHOCTH
IIPSIMOM TIPU3MBI
[Tnomaabr 60KOBOI MOBEPXHOCTH
Y ITIOBEPXHOCTHU IIPaBUIIbHOMN
54 MpaMUbl, TEOPEMA O TUIOMAIN https://lesson.edu.ru/02.3/10
OOKOBOM TOBEPXHOCTH YCEUEHHOM
MmUupaMuabl
K 0
55 " OHTPOJIbHA pa ,(,)Ta Ho Teme https://lesson.edu.ru/02.3/10
MHororpasHuku
56 [Tonsitrie 06 00BEMeE https://lesson.edu.ru/02.3/10
57 O6BEM THDAMILILL https://lesson.edu.ru/lesson/c38a768d-8281-4567-
pamia 8ace-002c38f0fc1e?backUrl=%2F02.3%2F10
58 O6LEM [HDAMILLEL https://lesson.edu.ru/lesson/c38a768d-8281-4567-
pasl 8ace-0d2c38f0fcle?backUrl=%62F02.3%2F10
59 OO0BEM TUPAMHTBI https://lesson.edu.ru/02.3/10
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60

O06BEM nupamMuIb1

https://lesson.edu.ru/02.3/10

61
62

O0BEM TIPU3MBI

O06BEM pu3MBbI

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10

63

64

O06BEM pu3MBbI

KonTponbhas pabota no teme
"OO0BEMBI MHOTOTPAaHHUKOB"

N e

o O o o

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10

65

[ToBTopenue, 06001IEHNE
crucTeMaTu3alus 3HaHH.
IToctpoenue ceuenuii B
MHOT'OI'PAHHUKE

https://lesson.edu.ru/02.3/10

66

[ToBTopenue, 0600IEHNE
cucTeMaTu3alus 3HaHUM.
Brluncnenue paccToOsHAN: MEXIY
JBYMsI TOUKaMH, OT TOYKH J10
IPSIMOM, OT TOYKH JO IJIOCKOCTH,
MEXIY CKPELIUBAOIIUMUCS
IPSIMBIMU

https://lesson.edu.ru/lesson/0f8f157b-355c-44b3-

a168-70a4250ad3b1?backUrl=%2F02.3%2F10

67

Hrorosas KOHTPOJIbHAaA pa60Ta

https://lesson.edu.ru/lesson/00d49bba-35a7-42cc-

a76a-5978550215bd?backUr|=%2F02.3%2F10

68

[ToBTOpEeHnue, 06001EeHNE
cUCTEMaTU3alus 3HaHUM.
Brruncnenue yrios: Mexay
CKPEIIMBAIOIIUMUCS TPSIMBIMH,
MEXIY MPSIMOM U IUNIOCKOCTBIO,
JBYTPaHHBIX YIJIOB, YIJIOB MEXKIY
IUIOCKOCTSIMU

https://lesson.edu.ru/02.3/10

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Jara nudpoBbie
Ne n/m Tema ypoka KouTpoabHubie bp
Bcero U3y4eHus o0pa3oBaTe/ibHbIE
padoThI
pecypcbl

1 Cdepa u map: eHTp, paanyc, AMameTp; 1 bubnmnoreka HOK
TJI0IIA b TTOBEPXHOCTH ChEpHI https://m.edsoo.ru/0341bc2b
BsanmHuoe pacrionosxenue chepsl u

bubnunoreka LIOK
2 IUIOCKOCTH; KacaTeabHas TNIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
cthepe; miomaas chepsl

3 N3o6paxkenue cdepsl, mapa Ha MIOCKOCTH. 1 bubnnoreka [JOK
CeueHnus mapa https://m.edso00.ru/bc15f7f2
[{unuHapuyeckas MOBEPXHOCTb,

4 00pa3yromue HUJINHIPUIECKOM 1 bubnnoreka [JOK
IIOBEPXHOCTHU, OCh LIWJIMHIPUIECKON https://m.eds00.ru/6054b8cl
MIOBEPXHOCTH
[unuaap: ocHOBaHUS U OOKOBast

5 HOBEPXHOCTh, 00pa3yromas U 0Ch; MJIOLIA]b 1 bubmmorexa [IOK

p . ’ pu Yo ’ https://m.eds00.ru/188f6216
OOKOBOH U MOJTHON OBEPXHOCTH
N300pakeHne HUINHAPA HA TUIOCKOCTH.

6 Pa3Béprka nununapa. CedyeHus LUIMHIpa 1 bubmmnoreka HOK
(MII0CKOCTHI0, MapayIeIbHOW WIIN https://m.edsoo.ru/016e25eb
MEPIECHIUKYIIPHOU OCH IIUIUHAPA)

Konwnueckas moBepXxHOCTh, 00pa3yrolme
7 KOHHYECKOU HOBerHOCTI/I ocrr: 1/1}1;}: [ITHA 1 Bubmmorexa [IOK
. p ’ p https://m.edso0.ru/c94ba09b
KOHHYECKOW TOBEPXHOCTHU
8 Konyc: ocHOBaHME U BepIITUHA, 1 bubmmoreka [JOK



https://m.edsoo.ru/0341bc2b
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o0Opa3yromias U 0Ch; IJIOMAab OOKOBOM 1
TIOJTHOM TTOBEPXHOCTH

https://m.edsoo.ru/897dd3b2

Yceu€HHBIN KOHYC: 00pa3yoire 1 BBICOTA,

bu6nmoreka [IOK

9
OCHOBaHHUS U OOKOBast MOBEPXHOCTh https://m.edsoo.ru/1468bab3
N306paxeHne KoHyca Ha MIOCKOCTH.

10 Pa3péprka konyca. CeueHust KoHyca bubnmnoreka HOK
(TUTOCKOCTBIO, MapauIeIbHONW OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
TUTOCKOCTBIO, IIPOXO/ISIIEH Yepe3 BEpIIUHY)

KoMOuHamust e BparieHus u bubnunoreka LIOK

11
MHOTOTPAaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHHK, OTIMCAaHHBIN OKOJIO chephl;

12 cdepa, BcaHHast B MHOTOTPAaHHUK HJIH B bubmmorexa [IOK

pa, P https://m.eds00.ru/0b136158
TEJO BpallleHus

13 [Tonsatue 06 00bEMe. OCHOBHBIC CBOMCTBA bubmuoreka [IOK

00BEMOB TN https://m.edso00.ru/26a03fb7
N bubnuoreka [{OK
14
O6beM LHHHApa, KoHyca https://m.eds00.ru/5513d87b
N bubnuoreka [{OK
1
> OObEM wiapa i oAz chepe! https://m.edsoo.ru/d189bde2
[TonoOHbIe TeNa B MPOCTPAHCTBE.
16 COOTHOIICHHS MEXTY TUIOMIAISIMHI bubmorexa HOK
. _I,[y tai https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEI

17 KonrtponbHas padora no remam "Tena bubmuoteka [IOK
BpaieHus" u "O6beMbl Ten" https://m.edsoo.ru/4a33a8ab

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE Bubmmorexa [IOK

P pocTp https://m.edsoo.ru/5caefclb

19 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB bubmorexa HOK

https://m.edsoo0.ru/23f4f089
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bubnunorexa LIOK

20 vy
MITOMEHHE BEKTOopd Ha THCKo https://m.edsoo.ru/dee379eb
Pasnosxenue BekTopa mo Tpém
21 HEKOMIUTaHapHBIM BekTopaM. [IpaBuiio bubmmorexa [JOK
P pam. 11p https://m.edsoo.ru/a28fd74e
napasuiesenumneia
Pemenne 3ama4, CBSI3aHHBIX C
22 MPUMEHEHUEM MPABUJT ACUCTBUM C bubmmorexa [JOK
P P https://m.eds00.ru/5a827900
BEKTOpaMHU
[IpssmoyroipHas cucTeMa KOOpAMHAT B
23 HPOCT Z,II;CTBG Koopaunatst BpeIII(TO a bubmmorexa [JOK
POCTPE $ ROOPA pa. https://m.eds00.ru/48db7058
[Ipocreiinue 3a1a4u B KOOPAUHATAX
24 VYron mexnay Bektopamu. CKasipHOE bubnnorexa [JOK
MPOU3BEJCHNUE BEKTOPOB https://m.edsoo.ru/725effc4
Boruncnenue yrioB Mexy NpsIMbIMU U bubmmoreka [JOK
25
IJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
26 KoopannaTHO-BEeKTOpHBIN METO/I NPU bubnnoreka [JOK
pPELICHNU TEOMETPUUYECKHX 3a7a4 https://m.edsoo.ru/d3alfe30
97 KonrtponbHas padora no reme "Bekrops! u bubmuoreka [IOK
KOOpJMHATHI B IPOCTpaHCTBE" https://m.edsoo.ru/77c22fc5
[ToBTOpenue, 06001IeHUE U
28 cucreMartusanus 3HaHuil. OCHOBHbIE bubmuoreka [IOK
¢burypsl, GpaxTsl, TEOpEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPHUH
[ToBTOpenme, 0600IIEHNE 1
29 cucreMarusanus 3HaHuil. OCHOBHbIE bubnuotexa [JOK
¢burypsl, ¢paxThl, TEOPEMBI Kypca https://m.eds00.ru/078cd184
TUTAHUMETPHUH
30 [ToBTOpeHME, 0000MEHNE 1 bubmmoreka [JOK
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CHUCTEMATHU3alMs 3HAHUNA. 3a1a9u
MJIAHUMETPUH ¥ METOJIBI KX PEIICHUS

https://m.edsoo.ru/7491efe0

[ToBTOpeHue, 0600IICHNE 1
31 cucremMatTu3sanus 3HAHHUH. 33,,[[21‘-11/1
IJIAaHUMETPHUU U MCTOAbI UX PCUHICHUA

[ToBTOpEHME, 0000IIICHUE 1
cucreMarusanus 3Hannii. OCHOBHEIE

32
burypsl, GpaxTsl, TEOPEMBI Kypca
CTepEOMETPUH
33 Wrorosas koHTposibHas paboTa
34 [ToBTOpEHKE, 0000IICHUE 1

cUCTeMaTHU3alus 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34

bub6nmoreka [IOK
https://m.edsoo.ru/4dffdag7

bu6nmoreka [IOK
https://m.edsoo.ru/74b2ad91

bubnuoreka [IOK
https://m.edsoo.ru/ec24dfc2

bubnuoreka [IOK
https://m.edsoo.ru/f465d10e
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» MaTtemaTrka: anrebpa v Hadaia MaTeMaTHUECKOTO aHAlIN3a, TEOMETPHSI.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., byty3os B.®., Kagomiies C.b. u

npyrue, AkunoHeproe oo6mectBo «M3natensctBo «IIpocsemenuey

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

1) Mep3nsik A.I'., Homuposckuii [I.A., ITonskos B. M.; nox pen. [lononsckoro
B.E/Matematuka: anreOpa 1 Hayajla MaTEMaTUYECKOTO aHAJIn3a, TEOMETPUSL.
I'eometpus (yriy0nennsiii yposenb) 10 knacc/«Poccuiickuil yueOHUK.
Benranal 'pad». Akuuonepnoe o0mectBo «M3aarensectBo «lIpocBemenne»

2) Mepznsik A.I'., Homuposckuii [I.A., Ilonskos B. M.;

nox pea. [logonsckoro B.E/Matematuka: ['eometpus (yriayOaeHHBIN YPOBEHB)
11 knacc/«Poccutickuii yaueonuk. Benrana-I'pad». AknpoHepHoe 00IIeCTBO

«M3parensctBO «IIpocBenienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

1. Enunas komexkuus LIOP (http://school-collection.edu.ru/)

2. bubaunoreka L{OK (https://m.edsoo.ru/)

3. DIIEKTUBHBIE KypChI IO MATEMATHKE

(http://metodist.lbz.ru/iumk/mathematics/ec.php)



4. aTerpupoBaHHbIe NPOEKTHI 10 MATEMATUKE U

unpopmatuke (http://metodist.Ibz.ru/iumk/informatics/ec.php)

5. Beepoccuiickas 0MMIMaia MKOJIbHUKOB 110

matematuke (http://old.math.rosolymp.ru/)

6. Koekiusi MHTEpaKTUBHBIX MYJIbTUMEINA-KOMIIOHEHTOB JIJIsl pa0OThI Ha
WHTEpPAaKTUBHOMU Jocke «MaremaTtuka: ctepeometpusi, 10-11 kmaccer as
Windowsy (http://physicon.ru/courses/catalog/30/36/320/2637/)

7. Poccwuiickast anekrponHas mkosa (https://resh.edu.ru/)






