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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.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METANpeIMETHBIX U
IPEIMETHBIX PE3YyJbTAaTOB OOYUYEHUS I'€OMETPUM B HANPABIEHUU JIUYHOCTHOTO
pa3BuTus oOydarommxcs, ¢GopMUpoBaHUs (YHKIIMOHAILHOM MaTeMaTHu4eCcKou
IPAMOTHOCTH, U3YUYEHUS IPYTUX YUEOHBIX AUCHUIUIMH. Pa3BuTne y o0ydaromuxcs
NPaBUJIBHBIX MPEACTABICHUA O CYIIHOCTH M IPOUCXOKIEHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHM pEajJbHOIO0 M HJE€aJbHOT0, XapakTepe OTPaKEeHUs
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIU MATEMATHYECKOTO0 MOJIECITUPOBAHUS B HAYUHOM
MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yYalllUXCs, a TaKKe KayeCTB MbIIUJICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, Tak Kak oOOECrneYyMBaeT BO3MOXHOCTb H3Y4YEHHUs Kak
JTUCUUIUIMH €CTECTBEHHO-HAYYHOM HAIPaBJIEHHOCTH, TaK U TyMaHUTapHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU H3YYEHUU OOYYaroIIUMHUCS
NOHATUIUHBIX OCHOB FT€OMETPHUH U MIOCTPOCHHUH LIETIOYKU JOTUYECKUX YTBEPKICHUN
B XOJ€ pELICHUS T'€OMETPUYECKUX 3aJad, YMEHHE BBIIBUTaTb M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOIB3YIOTCS TMPU PEIICHUHM 3a7ad €CTECTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJb BO
BCEX 00JacTsIX AeSITeNbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U



MPOCTPAHCTBE — HEOOXOAMMOE YCIIOBHE €ro COIHaJIbHOTO ObITHS, (opma
OTPaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHus  JeHCTBUTENRHOCTH. OmepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIUHSAET pa3Hble BUABI y4eOHOM U TPYIOBOM NI€ATEIHLHOCTH,
SBJIIETCSI OJHUM W3 MPO(ECCHOHATBHO BaXKHBIX KAadyeCTB, MOITOMY aKTyallbHa
3amada (opmMupoBaHHS y O0OyYarOUIUXCs MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.
[lens ocBoeHust mporpaMmbl yueOHoOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE 00yueHus — o001eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOydJaromuxcst  4epe3  O0OCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCMOJIb30BAaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JCHUCTBUI,
crenuUIHBIX T€OMETPUH, BO3MOKHOCTH YCIEITHOTO MPOJAOHKEHUST 00pa3oBaHus
O CTIEIHAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.
[Iporpamma no reomeTpuud Ha 0a30BOM YpPOBHE IMpeaHA3HAUYeHA JJid
OOy4JaronuXxcs CpeaHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAUYNTEIBHBIX 3aTPy HCHHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanus. Takum oOpa3zoM, oOydaromuecs: Ha
0a30BOM YypOBHE JIOJDKHBI OCBOUTH OOIIME MATEeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
COo crneuu@uKod TEeOMETPUHM U HEOOXOAMUMBIE [JIsi JKM3HU B COBPEMEHHOM
obmiectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTh M3Yy4YUTh T'€OMETPHUIO Oojiee
r1yOOKO, €CiM B JajbHEWIIIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOPECCUOHANTBHON JEATEIHHOCTH.
JlocTikeHne 1enu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA PEHICHUEM
COOTBETCTBYIOIIMX 3amad. [IpuopureTHBIMHM  3aJadyaMd  OCBOGHHSA  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBISIOTCS:
e (opMupoBaHMEe mNpeACTaBICHUS O TEOMETPHUM KaK dYacTH MHPOBOKH
KYJIbTYPbI H OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIITUM MUPOM;

e (opmMupoBaHuEe MpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKCHIBATH
¥ U3y4aTh pa3HbIC SBJICHHS OKPYKAIOMIErO MUPA,;

e (opMupoBaHme yMEHHs pacro3HaBaTh Ha 4YEpPTEkKax, MOACISIX U B

peaIbHOM MHPE MHOTOTPAHHHUKH U Tella BpaIleHUS;

e OBJAJCHHE METOJAMH PEIICHMS 3aJlady Ha TOCTPOCHHS Ha M300paKEHUIX

POCTPAHCTBEHHBIX (PUTYD;
e (opMupoBaHHME yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;

dbopMupoBaHUEe yMEHHUS TPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC



pacCcy X JIeHUs B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJad U 3aJad C
MPAKTHUYECKUM COJICPKAHUEM;

e Dpa3BUTUE  MHTEIUICKTYalbHBIX U TBOPYECKUX  CIIOCOOHOCTEH
oOydJaronmxcs, IMO3HaBaTEIbHOM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUYHOCTH MBIIIICHUS,

e (opmupoBanue byHKIIMOHATHHOM TPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUM: yMEHHE pAaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYCCKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B peajbHBIX KU3HEHHBIX
CUTYyallMsIX M TPU WM3YUYEHUHU JIPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMylIHpoBaTh HMX Ha A3BIKE
TE€OMETPHUH M CO3/1aBaTh FT€OMETPUUECKHE MOJIEIH, IPUMEHITH OCBOCHHBIIH
TeOMETPUUECKUN ammapar JUis pEIICHUs MPaKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH IMOJTYUYEHHBIE PE3YJIbTATHI.

OTINYUTENBEHON OCOOEHHOCTHIO MPOTPaMMBbl SIBISIETCSl BKJIIOYEHHE B KYypC
CTEpEOMETPUH B Hayajle €ero W3yueHus 3a/Jad, peliaeMblX Ha YypOBHE
WHTYUTUBHOTO TIO3HAHMSI, M OMIPeIeIEHHBIM 00pa30M OpraHM30BaHHAsA padoTa HaJ
HUMH, YTO CIHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHWE MHTYUTUBHBIX MPOIECCOB, MOTUBHUPYET K
NaNbHENIIEMY U3YUYECHUIO NPEAMETA.

[Tpenmourenue OTAAETCS HATISIAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUUYECKNE 3HAHUSA MMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
IPAKTUYECKON JNeATeIbHOCTU. Pa3BuTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
ydalmxcsd B Kypce CTEpPEOMETpUM MPOBOJIUTCS 3a CYET pEIeHUs 3ajad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue oOpa3a TPOBOJUTCS € ONOPOM Ha
HATrJSAHOCTh, a ONEpUpPOBaHME O0pa3oM — B YCIOBUSX OTBICYEHHUS OT
HarJIsHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COACpHKaHMs.

OcHoBHbBIE copepskarelbHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MuororpanHukny, «[IpsiMbie U MIIOCKOCTH B IPOCTPaHCTBE», « Tena BpalieHus»,
«BexTopsl U KOOpIWHATH B MpocTpaHCcTBe». DOpMUPOBAHHE JTIOTHUECKUX YMEHHH
pacmpesensercss He TOJNBKO MO COJEp)KaTelbHBIM JIMHUSAM, HO M IO TOAaM
oOy4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHusl.

Conepxxanue o0pa30oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OocBoeHHUs pabodeil TporpamMMbl, paCHpPEeNEHHBIM TI0 TOAaM OO0ydYeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJIAJEHHUE TE€OMETPUUCCKIMHU
MNOHSTUSAMU U HAaBBIKAMHU OCYIIECTBIISJIOCH MOCIEAOBATEIBHO U MOCTYHATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKHX MPEICTaBICHUN OOYydaroUuXcs, pacuiupsis U
yriyosisis e€, o0pasyst MpOYHble MHOKECTBEHHBIE CBA3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reoMeTpun oTBOAUTCA 2 4aca B Henenmo B 10 kiacce u 1 yac B
Heneno B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* MaTtemaTuka: anrebpa ¥ Hayaia MaTeMaTHYECKOTO aHalIn3a, TEOMETPHUS.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., byty3oB B.®., Kagomiie C.b. u

APYruce, AKHHOHGpHOG O6IHGCTBO «HBI[&TGJ'IBCTBO ((HpOCBGIHCHHe»

METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA
* Maremaruka: anredpa 1 Hayajga MaTeMaTHUYECKOTO aHaJIU3a, TeOMETPHS.
['eometpus, 10-11 knaccwl/ Atanacsa JI.C., Byty3oB B.®., Kagomues C.b. u

npyrue, AkuuronepHoe obmiectBo «M3narensctBo «IIpocBeiieHne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsimMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajuielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OPSIMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MMApPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
MapajuIeNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSMOW M IJIOCKOCTH. YTJBI C
COHAINPABIEHHBIMU CTOPOHAMH; YyTOJd MEXJIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3ip, KyO, napajijiesienumnea; IoCTpOeHUE CEUEHUI.

[leprieHIUKYISIPHOCTD MPSIMOM U MUIOCKOCTH: NEPNEHIUKYJIISIPHBIE TIPSIMBIE B
IPOCTPAHCTBE, MpSAMBIE MApPAUICNIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOK
MEPIEHIUKYJISIPHON TUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXAY NpsIMON U
IJIOCKOCTBIO;  ABYTPAHHBIA  yroj, JIMHEHMHBI Yroa JBYIPaHHOTO  yria.
[lepneHaMKyIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM OO  IUIOCKOCTH,  TPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[lepneHANKYISIPHOCTh  TUIOCKOCTEW: MPU3HAK  NEPHEHAUKYJISIPHOCTH  ABYX
IWIOCKOCTEN. TeopeMa 0 TpEX MEepIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIIbIE
Y HEBBINYKJIbIE MHOTOIPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yronapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MbIL;, NpsMas U HAKJIOHHAs PU3MBbI; OOKOBas U
IIOJIHAS MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielnienunes U ero cporcra. llupamupa: N-yronpHas nupamuga, TpaHd U
OCHOBAaHME MUPAMHUJIbI; OOKOBAs M TOJIHAS TOBEPXHOCTh MUPAMUbL; TPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHTbl Npu3Mbl M nupamuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpPaMUJIa;, MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
terpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaekadip U ukocadap. CeueHus Npu3Mbl U TUPAMUIBI.

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



Bbruncnenue 31eMEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJbL.
[Tnomane OGOKOBOM MOBEPXHOCTH M TOJIHOM TOBEPXHOCTH MPSIMON IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiapl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGubie Tema B mpocTtpaHcTBe. COOTHOIIEHUS 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.

KoHunueckasi moBepXHOCTh, 00pa3yromnue KOHUYECKOW 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.

Cdepa u map: ueHTp, paauyc, IUaMeTp; IUIOMIATb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepbl U IUIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
JI011a/1b ChEpPHI.

N3o0pakeHue Tel BpallleHHs Ha TJI0CKOCTH. Pa3BépTka MUIMHApPA U KOHYCA.

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

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

[Togo6ueie Tena B mpoctpaHcTBe. COOTHOIIEHUS MEXKAY TUIOHMAASIMU
MOBEPXHOCTEHN, 00bEMaMU NTOI0OHBIX TEJL.

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

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

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



KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl Mexay BekTopamu. CKalsSIpHOE MNPOU3BEJCHHE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHIMCKOrO OOIIECTBa, TMPEACTABICHUEM 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.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUYHOCTU, YBAKCHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKEHUM B JIPYTUX HayKaX, TEXHOJOTHsX, cdepax

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

C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBA3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESTEIbHOCTHIO
y4€HOIr0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OyAYILIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, pelIeHnH, paccy X IEHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

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

OTHbIXa, peryJsipHas ¢busnueckas aKTUBHOCTb); (u3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOHS; UHTEPECOM K
pasauuHbiM  chepaM  MPOPECCHOHANIBHON  JEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ MPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeli mnpodeccnrn W peamu3oBBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMO00pa30BaHUI0 Ha TPOTSHKCHWM BCEH J>KM3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKOW HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYECKOW KYJIbTYPbI, NOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpembl, OCO3HaHHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX IPoOdIieM;
OpHCHTAIle Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKPY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB W OICHKH WX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYXKAFOIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

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

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHMS MPOTPAMMBI Y4EOHOTO TMpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvbmvie  nosnasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCS (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYXdCamoweeo  Mupa;  npumeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAefcTBu:

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

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

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



npemyiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

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

e TIPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKHUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh 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
CaMOCTOSATEIILHO 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 CaMOCTOSITEIBHO (POPMYJIHUPOBATH OOOOIIEHUS U BBIBOJIBI IO pe3yJibTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

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

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JCPHUIMTHEI MHPOPMAITUH, NTAHHBIX, HCOOXOAMMBIX IS OTBETA
Ha BOMNIPOC U JJI PEIICHUS 3a]1a4H;

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

e CTPYKTYypHUPOBaTh WH(OPMAIIHIO, TIPEICTABIATH €€ B PA3IMUHBIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

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

2)  Vuusepcanonvie KOMMYHUKAMUGHbBIE  Oelicmeus,  00ecneuusaom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OO0menne:



BOCIpUHUMATh M (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETISIMU OOIIECHUS; SICHO, TOYHO, TPAaMOTHO BbIpaXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7aui, KOMMEHTUPOBATh ITOJYYEHHbIN pe3yibTar;

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 JHaliora, oOHapyXUBaTh pa3M4yMe U CXOJCTBO MO3MIIMIA; B
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yJNbTaThl  pEelIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4decTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacipeAeNsaTh BUABI pabOT, JOTOBapUBATHCA, 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 Ka4e€CTBO CBOETO BKJaJa B OOIIUI MPOIYKT MO KPUTEPHUSIM,
chOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITH IUIaH, AITOPUTM PEIICHUS 3a/1a4H, BRIOUPATh CIIOCO0 pelieHuUs
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ yIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

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

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUHU
3a7a4i, BHOCUTHb KOPPEKTHUBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHATH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKECHMUS PE3yJIbTAaTOB ACATEIBbHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE 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 TUIOCKOCTEM.

KnaccudunmpoBath B3aMHOE paCHOJIOKEHHE MPSMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE.

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

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

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

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

OnepupoBaTh MOHATUSIMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOTPAHHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHU M, UCTIOIB3YSI METOJT CIIEIOB.

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

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

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



Bbrancnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMyja) ¢ TMpUMEHEHHeM (QOpMyJ; BBIYUCIATH COOTHOLIEHHUS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

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

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

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

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

IIpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€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, MWCCIEN0BAaTh IOCTPOCHHBIE MOJEIU 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
WIMHAPUYECKONM  MOBEPXHOCTH;  IIWJIMHAP,  KOHUYECKass  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 MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
1apOBOM CEKTOP.

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

OnepupoBarh TMOHSATUSMH: MHOTOTPAaHHUK, BIHMCAHHBIA B chepy W
OMMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIllCHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 0O0bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (UTYpBl OT PYKH M C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BUJl cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUCCKUX (PUTYypax, MpEACTABICHHYIO HAa YepTexax U
PUCYHKAX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

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

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

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

Haxoauts cymMMy 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, MPEANoJIararouuX HECKOIbKO IIAr0B PEMICHUS], €CJIM YCIOBUS PUMEHEHUSA
3aJ1aHbI B SIBHOH (hopme.

Pemartp npocreimme reoMeTpU4eCKUEe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaXO0XXJICHUE TEOMETPUUYECKUX BEJIMYHMH 10 00pa3liaM UK aJirOpUTMaM, MPUMEHSIS
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

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

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

[IpuMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIM3UPOBATH pEabHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOpPMYIUPOBAHHON TPOOJeMbl, MOJEIUPOBATh pEaTbHBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCICA0BaTh TOCTPOCHHBIE MOJEIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM pPOBbLIE)
KoHTpoJbHbIe
n/n NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI
1 BBenenmne B crepeoMeTpuio 10 https://resh.edu.ru
5 [IpsiMble U TIIOCKOCTH B HpOCTpaHCTBe.v 12 1 httos://resh.edu.ru
[TapanienbHOCTh NPSMBIX U MIOCKOCTEN
IT
3 epHeHHHIfyMpHOCTB MPAMBIX H 12 https://resh.edu.ru
IJIOCKOCTEN
4 VYTriael MeXAY NPSAMBIMU U TTIOCKOCTSIMU 10 1 https://resh.edu.ru
5 MHororpanHuku 11 1 https://resh.edu.ru
6 O06BEMBI MHOTOTPAaHHUKOB 9 1 https://resh.edu.ru
7 IToBTOpEHME: CEUEHMS, pPACCTOSHUS U YTIIbI 4 1 https://resh.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 )
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dyeKkTpoHHbIe (LM pPOBbLIE)

Ne i/ KoHTpoJbHbIe
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE PecypChl
padoThI
Tena BpaieHus 12 https://resh.edu.ru
OO0BEMBI TEN 5 1 https://resh.edu.ru
BekTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1 https://resh.edu.ru
IT 6006
OBTOPEHHE, 000 meHI:Ie’ 7 1 https://resh.edu.ru
cucTeMaTHh3alys 3HaHUi
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara undposbie
n/n Tema ypoxa Bcero Kontpoanusre fl[SY‘IeHI/Iﬂ OﬁizoBaTeﬂbele
padoThI -
OCHOBHBIE TIOHSITHSI CTEPEOMETPUH: TOYKA,
npsiMasi, INIOCKOCTb, TpocTpancTBo. [IpaBuna
1 M300paKeHUS Ha PUCYHKAX: N300paKCHHUS 1 07.09.2023  https://resh.edu.ru
TUTOCKOCTEH, MapajuIebHbIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTpPE3Ka
2 Honisi: nepecekarontiecs MI0CKkoCTit, 1 07.09.2023 | https://resh.edu.ru
MIepeceKaroInecs MpsiMasi v TUIOCKOCTh
3 Homstmits: mepecekaioniecs MiocKocTH, 1 14.00.2023  https://resh.edu.ru
nepeceKaroIuecs npsimasi ¥ IIocKoCTh
3HaKOMCTBO C MHOT'OI'paHHUKaMH,
4 n300pakeHNe MHOTOTPAaHHUKOB Ha 1 14.09.2023 = https://resh.edu.ru
pPHUCYHKaX, Ha MPOEKIIMOHHBIX YepTeKaxX
HauanbHble cBefieHns 0 KyOe U UpaMu/e,
5 uX pa3BEépTKH U Mojenu. CedeHust 1 21.09.2023  https://resh.edu.ru
MHOTOTPaHHUKOB
HavansHbie cBeieHNS 0 KyOe U TUpaMu/Ie,
6 UX pa3BEPTKU U Mozenu. CeueHust 1 21.09.2023  https://resh.edu.ru
MHOTOTPaHHUKOB
[TonaTne 06 aKCHOMAaTHYECKOM MTOCTPOSHUH
7 CTEPEOMETPUU: aKCUOMBI CTEPEOMETPHUH U 1 28.09.2023  https://resh.edu.ru

CIICACTBHUA U3 HUX
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[TonsaTne 06 aKCHOMAaTHYECKOM MTOCTPOSCHUH

8 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUU U 28.09.2023  https://resh.edu.ru
CIIEJICTBUS U3 HUX
[TonaTne 06 akCHOMAaTHYECKOM MTOCTPOSHUH
9 CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUU U 05.10.2023 | https://resh.edu.ru
CIICZICTBUS U3 HUX
[TonsiTre 06 akCHOMaTUYECKOM TOCTPOSHUHU
10 CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUU U 05.10.2023  https://resh.edu.ru
CIICZICTBUS U3 HUX
B3aumHoe pacnonoxeHue npsmMbIx B
11 MIPOCTPAHCTBE: MEepeCeKarouecs, 12.10.2023  https://resh.edu.ru
napajuieNbHbIe U CKPEIIUBAIOIINECS IPSIMbIE
[TapanienbHOCTh MPSMBIX U MIIOCKOCTEH B
12 HPOCIPATICTRE: HApATIICIbHBIE Hpm\fble 8 12.10.2023 = https://resh.edu.ru
IIPOCTPAHCTBE; NapaIeIbHOCTh TPEX
MIPSIMBIX
[TapannenbHOCTh NPSMBIX B TUIOCKOCTEH B
13 npoctpaHncTse: [lapanienbHOCTs NPsAMOiL 1 19.10.2023 = https://resh.edu.ru
IJIOCKOCTH
14 VYTIIbl ¢ COHANpPaBICHHBIMU CTOPOHAMU 19.10.2023 = https://resh.edu.ru
15 VYron Mexay npsiMbIMU B IPOCTPAaHCTBE 26.10.2023  https://resh.edu.ru
16 VYroa Mexay npsSIMbIMU B TIPOCTPAHCTBE 26.10.2023  https://resh.edu.ru
17 HapantersocTs miockocTe: 09.11.2023 | https://resh.edu.ru
napasiesbHble TUIOCKOCTH
18 CBoiicTBa mapayIeIbHBIX TUIOCKOCTEH 09.11.2023 | https://resh.edu.ru
19 [Ipocreiime npocTpaHCTBEHHBIE (PUTYPHI HA 16.11.2023  htos:/resh.edu.ru
IJIOCKOCTH: TETpadip, Ky0, mapaienenurnes
20 [Toctpoenue ceueHuii 16.11.2023  https://resh.edu.ru
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21 [TocTpoenue ceueHmit 23.11.2023  https://resh.edu.ru
Kontponbnas padota nmo teme "[Ipsmbie u

22 IJIOCKOCTH B pocTpaHcTBe. [lapannenbHoCTh 23.11.2023  https://resh.edu.ru
MPSIMBIX U IJIOCKOCTEN"

23 [eprieHAUKYISIPHOCTH MPSIMOM | MJIOCKOCTH: 30.11.2023  https//resh.edu.ru
MEPIICHAUKYJISIPHBIC TIPSMBIE B IIPOCTPAHCTBE
I1

24 DAMEIC HapaleIIb AL 1 30.11.2023  https://resh.edu.ru
MEPICHIUKYJISIPHBIE K INIOCKOCTH
I1

25 PAMIC TIApATIICILHAE 1 07.12.2023  https://resh.edu.ru
MIEPIICHIUKYISIPHBIC K IJIOCKOCTH
n .

26 DHSHAK HEPICHMIYIHPHOCTI IPIMOH 1 07.12.2023 | https://resh.edu.ru
TUIOCKOCTH
I .

27 PUSHAK NEPTICHAMKYIAPHOCTH HPAMOH 1 14.12.2023 = https://resh.edu.ru
TIOCKOCTH
T . .

28 COPENIE © TIPAMON TEPHEHHIyTHAPHOM 14.12.2023  hitps://resh.edu.ru
TJIOCKOCTH

29 Teopena 0 IpAMOI NIepreH Ky IAPHON 21.12.2023  https://resh.edu.ru
MJI0CKOCTH
T . .

30 COPEM O TIPAMOH TEPHCHAKY HAPHOH 21.12.2023  https://resh.edu.ru
TJIOCKOCTH
[eprieHAUKYIISIp ¥ HAKJIOHHBIC: PACCTOSTHHE

31 OT TOYKH JI0 TTIOCKOCTH, PACCTOSTHUE OT 28.12.2023  https://resh.edu.ru
MPSIMOM A0 MIIOCKOCTH
[NeprieHAUKYIISIp ¥ HAKJIOHHBIC: PACCTOSTHHE

32 OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT 28.12.2023  https://resh.edu.ru
MPSIMOM 710 TIOCKOCTH
I1 :

33 CPHCHAMIYIVID 1 HAICIOHHBIC: PacClOAHHe 11.01.2024  https://resh.edu.ru

OT TOYKHU O INIOCKOCTHU, paCCTOAHUC OT
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IIPSIMOM A0 IIJIOCKOCTH

[lepnieniuKyIsip ¥ HAKJIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT 11.01.2024  https://resh.edu.ru
IPSIMOM A0 IIJIOCKOCTH

35 YIIIbl B IPOCTPARCTBE: YTOJ MELY MpsMOif 18.01.2024  https://resh.edu.ru
1 TIJIOCKOCTBIO

36 JABYTpaRHbIli yrox, MMHeHHbIi yron 18.01.2024  https://resh.edu.ru
JBYTPaHHOTO yTiia

37 HBYTpAHHEITL IO, TUHEHHEI yror 25.01.2024  https://resh.edu.ru
IBYTPAaHHOTO yTJia

38 [TepnieHAMKYIAPHOCTH TIIOCKOCTEH: l'IpI:I3HaK 9501.2024  https://resh.edu.ru
NEePIECHUKYISIPHOCTH JIBYX IUIOCKOCTEH
I1 W

39 CPICHAMIYIEPHOCTS TLIOCROCTEN HpI:ISHaK 01.02.2024 = https://resh.edu.ru
MEPIIEHIUKYIISIPHOCTH IBYX TIOCKOCTEH
I1 W

40 CPICHANIYIEPHOCTS TLIOCROCTEN HprgHaK 01.02.2024 = https://resh.edu.ru
MEPIEHIUKYISPHOCTH JBYX IJIOCKOCTEH

41 Teopema o Tpéx nepneHAUKyIsIpax 08.02.2024 | https://resh.edu.ru

42 Teopema o TpEX mepreHANKYIIpax 08.02.2024 | https://resh.edu.ru

43 Teopema o Tpéx nepneHAUKyIsIpax 15.02.2024  https://resh.edu.ru
KonTponbHas padboTa no temam
"H

44 °P HeHmiIiymipHOCTb TPIAMBIX 1 15.02.2024  https://resh.edu.ru
rtockocteil" u "YTiasl MeXAy NpSAMBIMU U
miockocTsaMu"”
[ToHsATHE MHOTOTPaHHUKA, OCHOBHBIC

45 3JIEMEHTHI MHOTOTPaHHUKA, BI)IHYKJ'I‘I.)IG " 92.02.2024  https/iresh.edu.ru
HEBBIITYKJIbIe MHOTOTPAaHHUKH; Pa3BEPTKA
MHOTOTpaHHHUKA

46 [Ipu3ma: N-yronpHas npu3mMa; rpaHd U 22.02.2024  https://resh.edu.ru
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OCHOBAHUS IPU3MBI; ITPpAMas U HAKJIOHHAA
IIPHU3MBI; OOKOBAas U IOJIHAS IIOBEPXHOCTH
IIPpU3MbI

47

48

49

50

51

52

[Tapamtenenunen, NpsMOyIrOJbHbBIN
napajuleJIeuIe] 1 ero CBOMCTBa

[Iupamuna: N-yronbHas NUpamMuaa, TpaHu v
OCHOBaHHE MUPaMM/JIbl; OOKOBas U MOJIHAs
[IOBEPXHOCTh IUPAMU/IbI; IPAaBUJIbHAS U
yCeu€HHas nupaMuaa

[TpaBuIIbHBIE MHOTOTPAHHUKH: TTOHSATHE
NPaBUIILHOTO MHOTOTPAaHHUKA; ITPaBUIIbHAS
npu3Ma U IpaBUIbHAS THPAMU/IA;
MpaBUJIbHAS TPEYTOJIbHAS MUPAMUIA U
MIpaBWIbHBIN TeTpa’p; KyO

[IpencraBieHne o MPaBUIbHBIX
MHOTOTPaHHHUKaX: OKTAdIP, TOJEKadIp U
MKOCadI.

CI/IMMCTpI/ISI B IIPOCTPAaHCTBEC: CUMMCTPUA
OTHOCHUTCIIBHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.
ONeMEHTBI CUMMCTpPUHU B ITUpaMUIAX,
Iapajuiejcnmieaax, rnmpaBUJIbHbIX
MHOT'OrpaHHUKax

Brruncnenue 31€MEHTOB MHOTOTPAaHHHUKOB:
pEOpa, AMaroHau, yrisl

29.02.2024

29.02.2024

07.03.2024

07.03.2024

14.03.2024

14.03.2024

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

53

[Tnomaae 60KOBOI MOBEPXHOCTH M MOJTHOM
MMOBEPXHOCTHU MPSMOM TTPU3MBI, TUTIOIIA/Tb
OCHOBaHMH, TeopeMa 0 OOKOBOM
MMOBEPXHOCTHU MPSMOU IPU3MBI

21.03.2024

https://resh.edu.ru
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[Tnouianp 60KOBOM OBEPXHOCTH U
MOBEPXHOCTH TPABUIBHON MHPaMU/IbI,

54 . 1 21.03.2024  https://resh.edu.ru
TeopeMa O IIONIa N OOKOBOI MOBEPXHOCTH
YCEUEHHOM MUpaMUIbI
55 Konrpomsnas pabora no reme 1 04.04.2024 = https://resh.edu.ru
"MHoOrorpaHHuKu"
56 [Tonsitue 06 06bEMe 1 04.04.2024  https://resh.edu.ru
57 O0BEM TUpaMuIBI 1 11.04.2024 | https://resh.edu.ru
58 OO0BEM TUPAMHUTBI 1 11.04.2024  https://resh.edu.ru
59 O0BEM TUpaMuIBI 1 18.04.2024 | https://resh.edu.ru
60 OO0BEM TUPAMHUTBI 1 18.04.2024  https://resh.edu.ru
61 O06BbEM TPU3MBI 1 25.04.2024  https://resh.edu.ru
62 OO0BEM TTPU3MBI 1 25.04.2024  https://resh.edu.ru
63 O0BEM TPU3MBI 1 02.05.2024  https://resh.edu.ru
64 KonrporkHas pa6"0Ta 1o Teme "O0bEME 1 02.05.2024  https://resh.edu.ru
MHOTOTPaHHUKOB
[ToBTOpEeHME, 0600IIEHNE CHCTEeMAaTU3 AN
65 3ranuid. [loctpoeHune ceueHuit B 1 16.05.2024  https://resh.edu.ru
MHOTOTPaHHHKE
[ToBTOpEeHME, 0600IIIEHNE CHCTeMAaTHU3AIIHS
3HaHUU. BbYKCIIEHNE PACCTOAHUI: MEXIY
66 IBYMsI TOUKaMH, OT TOYKH J10 IPSMOM, OT 1 16.05.2024  https://resh.edu.ru
TOYKH J0 TUTOCKOCTH, MEXTY
CKPEIIHUBAIOIIUMUCS TIPSIMBIMHU
67 HToroBasi KOHTpOJIbHASA paboTa 1 23.05.2024  https://resh.edu.ru
[ToBTOpeHME, 0000IIEHNE CUCTEMATH3AITUS
68 3HaHUH. Beraucienue yrioB: Mexmay 1 23.05.2024  https://resh.edu.ru

CKpCHIMBAIOIIUMUCSA IIPAMBIMHU, MCXKITY
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HpSIMOfI 1 IJIOCKOCTBIO, IBYI'PAHHBIX YIJIOB,

YIJI0B MEXKAY IMJIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Ne n/m Tema ypoka KonTposbHbie
Bcero U3y4YeHH s o0pa3oBaTte/bHbIE
padoThI
pecypchl

Cdepa u wap: nen aJnyc, TUaMeTp;

1 Pep 3 P, pamyC, P; 1 https://resh.edu.ru
IUIOMIA/Ib TOBEPXHOCTHU ChEpPhI
BsanmHuoe pacrionoxxenue chepsl u

2 IUIOCKOCTH; KacaTeJIbHas IIOCKOCTh K 1 https://resh.edu.ru
cthepe; miomaas chepsl
Nzobpaxenue cdepsl, 1mapa Ha MIOCKOCTH.

3 P Geper, wiap 1 https://resh.edu.ru
CeueHnus mapa
HunuHapuyeckas HOBEPXHOCTb,
oOpa3yromue IIHHIPUIECKOH

4 pasy P . 1 https://resh.edu.ru
MOBEPXHOCTHU, OCh IIMJIMHIPUIECKOM
MMOBEPXHOCTHU
[unuaap: ocHOBaHUS U OOKOBast

5 MOBEPXHOCTh, 00Pa3yIoIas ¥ OCh; IIOIAIb 1 https://resh.edu.ru
OOKOBOH U MOJTHON OBEPXHOCTH
N300pakenne muIuHAPa HA MITOCKOCTH.
Passéptka nmmuaapa. Ceuenus MUINHIApa

6 P p N P 1 https://resh.edu.ru
(TTOCKOCTHIO, MapalIeIbHON UITH
NepPHEHANKYISIPHON OCH LIJIMH]IPA)
Konnueckast moBepxXHOCTh, 00pa3yroime

7 KOHHYECKOU ITOBEPXHOCTHU, OCh U BEPIINHA 1 https://resh.edu.ru
KOHUYECKOW MOBEPXHOCTH

8 KoHnyc: ocHOBaHME U BEpIIMHA, 1 https://resh.edu.ru
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o0Opa3yroniasi 1 0Ch; IIIOMAAb OOKOBOM 1
TIOJTHOM TTOBEPXHOCTH

Yceu€HHBII KOHYC: 00pa3yroIIne U BhICOTA;

9 https://resh.edu.ru
OCHOBaHHMA U OOKOBast MOBEPXHOCTh
N306paxeHne KoHyca Ha MIIOCKOCTH.

10 Pa3BépTka koHyca. CG‘IGHI/I}IUKOHyca https://resh.edu.ru
(TT0CKOCTHI0, MapajIeIbHOM OCHOBAHUIO, U
IJIOCKOCTBIO, IPOXOASILEN Yepe3 BEPLIUHY)

11 KomGuuams Ten spamenns u https://resh.edu.ru
MHOTOTPaHHUKOB
MHororpaHHHK, OIMCaHHBIN OKOJIO chephl;

12 cdepa, BMcaHHAasi B MHOTOTPAHHUK HJTU B https://resh.edu.ru
TEJIO BpallleHus

13 HOHNSITI/IG 00 00béme. OCHOBHBIE CBOICTBA httos://resh.edu.ru
00BEMOB TeEN

14 O0béM nMINHIpa, KOHYCa https://resh.edu.ru

15 O0BEM mrapa u miomaas chepsl https://resh.edu.ru
[TonoGHBIE TETa B IPOCTPAHCTBE.

16 CooTHoIEHNs MEX Ty TUIOIIAISIMU https://resh.edu.ru
MOBEPXHOCTEN, 00bEMaMH MTOJOOHBIX TEI

17 KOHTpOJ‘IBI:aSI Pa60Ta o remam "Tena https://resh.edu.ru
Bpamenusa" u "O0bems! Ten"

18 BekTop Ha MIOCKOCTH U B MPOCTPAHCTBE https://resh.edu.ru

19 CrnoxeHue 1 BBIYMTAHUE BEKTOPOB https://resh.edu.ru

20 YMHOXEHHE BEKTOpa Ha YHCIIO0 https://resh.edu.ru
Pa3noxeHue BEKTOpa 110 TPEM

21 HEKOMIUIaHAapHBIM BekTopam. [IpaBuiio https://resh.edu.ru

napauicicnuicaa
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22

Pemenune 3amad, CBSI3aHHBIX C
MPUMEHEHUEM MPaBUJI ACHCTBUM C
BEKTOpaMHU

https://resh.edu.ru

23

[IpsimoyrosipHas cucreMa KOOpAUHAT B
npocrpancTse. KoopauHatel BEKTOpa.
[Ipocreitmue 3aga4u B KOOpAUHATAX

https://resh.edu.ru

24

25

VYron mexay BekTopamu. CKansipHoe
MIPOU3BEICHUE BEKTOPOB

Brruucnenue YIJI0B MEKAY MPAMBIMHA U
IIJIOCKOCTAMU

https://resh.edu.ru

https://resh.edu.ru

26

KoopanHaTHO-BEKTOPHBIN METOJ ITPU
pELIEHNN TEOMETPUYECKUX 3a1a4

https://resh.edu.ru

27

28

29

KoHTtposbHas padota mo teme "BekTopsl u
KOOpJMHATHI B IPOCTpaHCTBE"

[ToBTOpenue, 06001IeHUE U
cucremaru3anys 3HaHuil. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBbI Kypca
TUTAaHUMETPUH

[ToBTOpenue, o6obIIEHNE U
cucreMaTu3anus 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

30

[ToBTOpenwme, 0600IIEHNE 1
CUCTeMaTH3aIus 3HaHW. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHS

https://resh.edu.ru

31

[ToBTOpenme, 0600IIEHNE 1
cUCTEeMaTu3anys 3HaHu|. 3agaqu
MJIAHUMETPUH ¥ METOJIBI UX PEIICHUSI

https://resh.edu.ru
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[ToBTOpeHue, 0600IICHNE 1
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