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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecrieunBaeT BO3MOKHOCTh U3Y4EHUS AUCLHUIUIMH €CTECTBEHHO-HAyYHOU
HalpaBIEHHOCTU M IMPEIMETOB I'yMaHUTAapHOro Iukia. IlockosibKy JIorndyeckoe MBbIIIICHHUE,
dopmupyeMoe TpH HM3YYCHUH OOYYArOIIMMHUCS TOHSTHHHBIX OCHOB TI'€OMETPUH, TIpHU
JI0Ka3aTeIbCTBE TEOPEM M IIOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIACHUH IpU pelIeHUn
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIBb3YIOTCS TIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAYYHOrO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Ilenb ocBoeHMsl mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriayOiaEHHOM ypOBHE —
pa3sBUTHE HHIMBHMyalbHBIX CIIOCOOHOCTEH OOy4arolMXCsl MpU H3YYEHUM TIE€OMETpUH, Kak
COCTaBJIAIOLIEH NpeaMeTHOM oOnactu «MaremaTuka W MHQOpPMaTHKa» dvepe3 obecredeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee TIyOOKMX TeOMETPUYECKHX 3HAHUU U
NeMCcTBUH, CHenU(UIHBIX T€OMETPUH, U HEOOXOAMMBIX UIsl YCHEITHOTO MPOo(hecCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 33/1a4aMy Kypca Fr€OMETPUN Ha YTriayOJIIEHHOM YPOBHE, PaCIIUPSIIOIIUMU
U YCUJIMBAIOUIMMU Kypc 0a30BOr0 YpOBHSI, SABJISIOTCS:

paclIMpeHue NPEACTaBICHUs O TIEeOMETPUM KaK YacTh MHPOBOM KyJIbTYypbl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHUX
MaTeMaTUYeCKUX MOJENAX, IO3BOJISIIOIIMX ONMCHIBaTh W H3y4aTh pa3Hble  SIBJICHUS
OKpY’KaloIIEero MHUpa, 3HaHHE MOHATHIHOrO anmnapara mo pasgeny «CrepeoMeTpus» y4eOHOro
Kypca r€OMEeTpHH;

(dopMHpoBaHHE YMEHMsI BJIaJIeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (UTypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd W yYMEHUE HX NPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMbI M HAXOIUTh HECTaHJAPTHBIE CIIOCOOBI PELLIEHUs 3a/ay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJENSAX U B PEATbHOM MHUpE
MHOTOTPaHHMKH U T€Ja BPAlEHUs], KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

q)OpMI/IPOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O IMOCTPOCHUMA
MaTeMaTUYeCKUX TEeOpHuil, (OopMUpOBaHHWE MOHMMAHHUS POJU AKCUOMATHKU IPU TMPOBEIECHUU
pacCyKIeHUN;

dopMHupoBaHHE YMEHHs BIaJE€Th METOJAMH JI0Ka3aTeIbCTB W AJTOPUTMOB pEIICHHUS,
YMEHUS HX MPUMEHATh, IPOBOJUTH JOKA3aTeNIbHBIE PACCYXIEHUS B XOAE pEUICHUs
CTEpEOMETPUYECKMX 33Jady U 3aJad C [PAKTHUYECKUM cojepxaHueMm, (opMUpOBaHUE
OpEeJCTaBICHU O HEOOXOAMMOCTH JI0Ka3aTeIbCTB INpU OOOCHOBAHMM MAaTEeMaTHYECKHX
YTBEPKICHUM U POJIM AaKCUOMATHUKU B IIPOBEACHUU JCIYKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPIIEHCTBOBAHME WHTEIJIEKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
oOyJaromuxcsi, IMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHM, KPUTUYHOCTH
MBIIUICHUs, HHTEpECa K U3yYEHUIO T€OMETPUH;

¢dopmupoBaHrue (YHKIMOHAIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUH: yMEHHs
pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHbIX JKU3HEHHBIX CUTYALUsIX W MPU U3YYEHHUM JIPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUS pPEAIbHBIX CHUTyallUld, MCCICHOBaHUS
IIOCTPOEHHBIX MOJEJIEH, MHTEPIIPETALMH ITOJyYEHHBIX PE3yIbTaTOB.



OCHOBHBIMH COJIEP)KATEeIbHBIMUA JIMHUSIMU y4eOHOro Kypca «l'eomerpusi» B 10-11
Kjaccax sABIArOTCA: «IIpsiMble M IUIOCKOCTH B IIPOCTpaHCTBE», «MHororpanHukm», «Tena
BpanieHus», «BeKTOpbl 1 KOOpUHATHI B IPOCTPAHCTBEY, «J{BHKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo ®PI'OC COO tpeboBaHWE «YMETh OINEPUPOBATH IMOHATHIMU,
pelieBaHTHBIMU T€OMETpUU Ha yriayOsn€HHOM ypoBHe oO0yuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHUH
pacripefiesiieTcsi He TOJBKO 10 COJACPXKATENbHBIM JIMHUSM, HO W MO TojaM OOy4YCHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIEE NPEIMETHBIM  pe3yJlbTaTaM  OCBOCHHS
®enepasibHOI paboueil MPorpaMMebl, pacrpene’aéHHbIM M0 ToAaM 00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOIMpPOCaM OOydJaromuecs
oOpalajaiuch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHMW30BaTh OBJAJEHUE I'€OMETPUUYECKUMU
MNOHATUSIMA U HABBIKAMHU TIOCJTIEIOBATEIBHO M IOCTYIMATENbHO, C COOJIIOJICHUEM MPUHIUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOILIYyI0 CHUCTEMY T'€OMETPUUYECKUX
MPEACTABICHUN 00YJarOuXCs, pacliupssi U yriyousst e€, o0pa3ysi IpOYHbIE MHO>KECTBEHHBIC
CBSI3H.

[Tepexon K U3y4EHHUIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus s nuddepeHnmanuu  00yueHHUs, MOCTPOSHUS HHIAWBUYaTIbHBIX
o0pa3oBaTeNbHbIX Iporpamm, oOecrneuuTbh yriayOn€HHOe U3y4yeHHUE TEOMETPUM  Kak
cocrasJsitolell yueOHoro npeamera «MartemaTtukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MaTeMaTHUKU C Y4€TOM BBIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXAY OOIIUM U MpodeccrOHAIbHBIM
o0pa3zoBaHHEM.

Ha wusyuenune yuebHOro xypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 ygaca (3 daca B Hezienio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTEpeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECs, MTapaJICIIbHbIE U
CKpeluBaroImuecs npsamele. [Ipu3Haku cKpemnBaOmuUXcs OpaMbIX. [lapanenbHOCTh IPSMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApajuIC]IbHBIEC IIPSMBIE B IIPOCTPAHCTBE, MAPaAJUIEIBbHOCTh TPEX
OPSAMBIX, ApaJUICIBbHOCTh NPSAMOM M INIOCKOCTH. [lapamuiennbHOE W LEHTpaIbHOE
IpOEeKTHpOBaHue, n3odpaxxkenue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO MIPOEKTUPOBAHMUSL.
N300paxkenue ¢uryp B napaiesibHOW MPOEKIMUU. YTIIbl C COHANIPABICHHBIMU CTOPOHAMH, YTOJl
MEXAYy NPSAMBIMA B IIPOCTpaHCTBE. llapaiienbHOCTh INIOCKOCTEN: NapajljiebHble IUIOCKOCTH,
CBOWCTBA MapaJIeNbHBIX TIOcKocTer. [IpocTeiimme npocTpaHCTBEeHHBIE (PUTYPBI HA TUIOCKOCTH:
TETpa3p, NapajuleIeIuIe], IOCTPOSHUE CEUCHU.

[lepnieHAUKYIApPHOCTh NPSIMOM M IUIOCKOCTH: IEPIEHIUKYJSAPHBIE IpSMBIE B
IIPOCTPAHCTBE, NPSIMbIE IApPAUICIbHBIE W IEPHEHIUKYISPHBIE K IIOCKOCTH, IIPU3HAK
NEPHNEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEPHEHAUKYJISPHON
IUIOCKOCTH. OpTOroHanbHOE NpoeKTupoBaHue. [lepneHanuKymnsp U HaKJIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 IJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM J10 TUNIOCKOCTH, NPOEKIMs (PUIYphI HA IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHIUKYISIPHOCTH IBYX ILUIOCKOcTed. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTIbl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOM U IJIIOCKOCTBIO, IBYTPAHHBIA YT OJ1, IMHEWHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHslii M MHOrorpaHsbie yribl. CBOHCTBa IIOCKUX YIJIOB
MHOrorpaHHoro yrja. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHU

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPHU3MbI, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenumnen,
NPSMOYTOJIBHBIA MapajulesIeNiNel W ero coWcrBa. KparTyaillime nyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. I[IpoctpancTBeHHas Teopema Iludaropa. IMupamupa: n-
yrojibHasi NUpaMuia, NpaBuibHas U yceu€HHast mupamubl. CBoiicTBa pédep 1 OOKOBBIX TpaHei
MpaBUIBbHON TNUpamubl. [IpaBuiIbHBIE MHOTOTpAaHHHKH: IMPAaBHIbHAs NpPHU3Ma M IpaBUIbHAs
NUpaMuJia, MpaBUiIbHASL TPEYTOJIbHAS MUpaMKIa U MpaBUWIbHBIN TeTpadap, KyO. IlpencraBnenue
O MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa’p, NOAEKAdAP U UKOCADIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, nuaroHaiu, yrisl. [lnomans 6okoBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSIMOM NPHU3MBI, IUIONIAJb OCHOBAaHWW, Teopema o
OOKOBOM TMOBEPXHOCTH TPsSMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHON MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPaBUIIbHBIX MHOI'OIPAHHUKOB.
CummeTpusi B IpaBUJIBHOM MHOTIOTPaHHUKE: CHMMETpHUS NapajUIeNeNUNead, CUMMETPHUS
IIPABWJIBHBIX IIPU3M, CHMMETPHSI IPAaBUIBHON TUPAMU/IBL.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHANPABICHHBIE W IPOTHBOIIOJIOXHO HAIPABJICHHBIE BEKTOpHL. PaBeHCTBO



BEKTOpOB. JIeHCTBUSA C BEKTOpAMHU: CIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHO)XEHHME BeKTOpa Ha uuncio. CBoicTBa cioxkeHus BeKTopoB. CBolicTBa
YMHOXEHHS BEKTOpa Ha yucio. [loHsATHe KoMIutaHapHble BEKTOpPbI. [Ipru3HaK KOMIUIaHApHOCTH
Tpéx BekTopoB. [IpaBuno mnapamnenenunena. TeopemMa O pa3IoXKEHUH BEKTOpa IO TPEM
HEKOMIUJIAaHapHbIM ~ BeKTopaM. lIpsMoyrosnbHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeX1y KOOpAMHATAMHU BEKTOpAa U KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKalsipHOE IIPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHATHS: UWIMHAPUYECKAs IOBEPXHOCTh, KOHUYECKAash IOBEPXHOCTh, chepuyeckas
IIOBEPXHOCTh, OOpasyouue MnoBepxHocTed. Tema BpalleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
cdepe. M300paxeHue Ten BpaleHus Ha miIockocTu. Pa3BépTka nunuuapa u konyca. CUMMeETpHs
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NHPSIMOYTOJIBHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, IUIUHIpPA,
nupaMuibl 1 KoHyca. OOBbEM 11apa U apoBOr0 CETMEHTA.

KomOunanuu Ten BpalieHuss U MHOrorpaHHukoB. [Ipu3ma, BmnMcaHHas B IWJIHHAD,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl I10CKOCThIO. [IoHATHE MHOTOTrpaHHUKA, OIIMCAHHOIO OKOJIO cepsl, chephl, BHUCAHHOI B
MHOTOTPaHHUK WJIM TEJIO BPAILCHMUS.

[Inomanp MOBEpXHOCTH LMIMHApA, KOHYca, Iutomaas chepel u e€ yacteil. [logobue B
npoctpadctBe. OTHomeHne 00BEMOB, IUIOMAAEH MOBEpXHOCTEH MOAOOHBIX  QUryp.
[TpeoOpa3oBanue momodus, romoTeTus. PemeHune 3amad Ha IUIOCKOCTH C MCIIOJIB30BaHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[TocTtpoeHne ceyeHUI MHOTOTPAHHUKOB W TEJI BpAIICHUS: CEYEHUs MWIMHApA
(mapayuielbHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapajjiesibHble OCHOBAaHHIO U
IPOXOJAILINE Yepe3 BEepIINHY), CEYEHHUs Iapa, METO/Abl IMOCTPOEHUSI CEYEHUI: METOJ] CIIeIOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TIOCKOCTH.

BexTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bekrtops!l B npoctpancTBe. Onepanun HaJl BEKTOpaMu. BEKTOpHOE yMHOXKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO YMHOXEHHA. IIpsiMoyrosnbHas cucrtema KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pEIIeHNU T€OMETPUYECKUX 3a/1ay.

JIBH2KeHHS B IPOCTPAHCTBE

JBwxkenust mpoctpancTBa. OrtoOpaxkenus. JIBwkenus u paBeHCTBO ¢uryp. OOmme
CBOMCTBA JIBMOKCHUH. Buapl NIBM)KEHMIl: NMapalIeNIbHbIA MEPEHOC, LEHTpalbHAasi CHUMMETPHSI,
3epKajibHasi CHMMETpHUsI, TOBOPOT BOKPYT npsimoit. IIpeoOpazoBanus nogodus. [psmas u chepa
Olinepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEIHEIO
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTAaBICHHE O MaTeMaTHMYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHM, MPOIEIYyp TpakIaHCKOrO OOIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIHAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUH C UX (PYHKIMSAMH U Ha3HAYCHHEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMUPOBAHHOCTh POCCUNMCKON T'PakJaHCKON MIEHTUYHOCTH, YBaXXEHUS K MPOLLIIOMY U
HACTOAILIEMY POCCUMCKOM MaTeéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbl, HUCIOIb30BAHUE 3TUX JIOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHMWE JIYXOBHBIX IICHHOCTEH  POCCHHCKOrO  Hapona, cHopMHPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IMPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YUYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) acTeTYeCKOE BOCTIMTAHUE!

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, peHIeHHW, pacCyXIeHUH, BOCIHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM pa3IuYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTHUECKHUE 3HAHHS B MHTEpecax 370pPOBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (3710pOBOE
NUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas Gu3ndeckas akTUBHOCTD),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPH 3aHSITHIX CIIOPTUBHO-030POBUTEIHHON JIEATETLHOCTBIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYly, OCO3HAHUE IICHHOCTH TPYIO0JI00Us, HHTEpEC K Pa3IHYHbIM cdepam
poeCCHOHAIBHON ACSTEIIBHOCTH, CBS3aHHBIM C MaTEMaTUKOW U €€ MPHIOKEHUSIMH, YMECHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymier mnpodeccun W peaTn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TIJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTHIECKON HAIIPaBICHHOCTH,

7) IK0JI0rMYecKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, TOHUMaHHE BIHUSHUS COLUAIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
r00aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpUEHTalMs Ha  MpPUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU IS pellIeHus 3ajad B 00JaCTH OKpY’Kalollled cpelibl, MIIaHuPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOI0 O3HAHMA:



C(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTUKH, MOHHMAaHHE MAaTeMaTHYeCKOW HAayKH Kak Cgepsl
YeJI0BEUYECKON JESTENIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYUMOCTHU [yl pa3BUTHS LIMBUIN3ALUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTU4YECKOU KyJIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH POEKTHYIO M UCCIIEN0BATENIBCKYIO ACATEIbHOCTh HHANBUYAIBHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBJIATh M XapaKTEpPU30BaTh CYLIECTBEHHbIE MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
IOHATUH, OTHOWIEHUH MEeXAy MOHATUAMH, (OpPMYIUpOBaTH ONpEAETCHUs MOHATHMH,
yCTaHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KIACCH(HUKAIMK, OCHOBAHUSA Ui 000OUIeHHS U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHPOBAaTh W MPeoOpa3oBbIBaTh CYXIEHHs: YTBEpIUTEIbHbIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE,

BBISIBJISITh MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs: B (paxTax,
JaHHBIX, HAOMIOJEHUSIX M  YTBEPXKICHUSX, Mpe/yiaraTb KpPUTEpUU U BBISBIICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTpaMBaTh AapryMEHTAllUI0, MPUBOAUTH IPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KI€HHS U BBIBOBI;

BbIOMpaTh CHoco0 pemieHus YydyeOHOM 3ajaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXONAIIMN C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIEN0BATENbCKUI HHCTPYMEHT NO3HaHMs, (OPMYJINPOBATH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCTaHAaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro OObEeKTa, SBJIEHUS, IMPOIIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXIy 00BbeKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSTENIbHO (hOPMYyIUpPOBaTH 000OIIEHNS U BBIBOJBI M0 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEIOBAHMSI, OLEHUBATh JIOCTOBEPHOCTH MOJIyYEHHBIX PE3yJIbTaTOB, BBIBOJIOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIEcca, a TAK)Ke BbIIBUTaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JeUIUTHI HHPOPMAIINK, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETA HAa BOIPOC U JJIS
pEILIEHNUs 3a1a4H;

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHUKOB pA3IMYHBIX THUIIOB, AaHAIU3HPOBATH,
CHUCTEMaTH3HpOBaThb W HWHTEPIPETUPOBATh HHOOPMAIMIO PA3IUYHBIX BUAOB U (HopM
IIPEJICTaBIICHHUS,



CTPYKTYpUpOBaTh  HMHGpOpMaLMIO, MPEACTaBIATh €€ B pa3IMuHbIX  (opMmax,
WITIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO  C(HOPMYTUPOBAHHBIM
KPUTEPUSM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEJISMH
OO0IeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHHUS B YCTHBIX M HHCHMEHHBIX
TCKCTAaxX, JaBaTb IMOJACHCHHUA II0 XOA4Y PpCHICHHUA 3aladyud, KOMMCHTHUPOBATH HOJIy‘IGHHLIﬁ
pe3yJbTar;

B XO0Jlle 0OCYXIEHHS 33JaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMBI, TPOOJIEMBI,
penraeMoi 3aj1auu, BHICKA3bIBATh HMJCH, HAICJICHHBIC HA IOMCK PELICHUs, COMOCTABISATh CBOU
CYKACHUA C CYXICHUAMH APYIrUX YyYaCTHUKOB AHaJIora, O6Hapy)KI/IBaTI) pasiiniuc u CXOACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIIEPHMEHTa, MCCIEIOBAaHHS, IPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C Yy4ETOM 33/7a4 NpPE3eHTAUH |
0COOEHHOCTEHN ayAUTOPHH.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranu3anus:

COCTaBJIATh IUIAH, QJITOPUTM pELICHUS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
HUMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTb M KOPPEKTUPOBATH
BapUaHTHI peIIeHUH ¢ y4€TOM HOBOW MHpOpPMALIUH.

CaMOKOHTPO./1b, SMOLHOHAIBHBIH HHTEJIEKT:

BJIa/IETh HaBBIKAMH [TO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUSI COBEPILAEMBbIX JEHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX PE3yiIbTaTOB, BIAAETh CIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHU MaTEMaTUUECKOH 3a7auu;

NpPEeIBUIETh TPYJHOCTH, KOTOpbIE MOTYT BO3HHUKHYTh IPH pEIIEHUM 3a]aud, BHOCHUThH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HAWJAEHHBIX ONIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBAThb COOTBETCTBME pe3yibTaTa MLEIM M YCIOBHSIM, OOBSICHATH INPUYUHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3ylIbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas /1eSITeJIbHOCTh:

NOHUMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW M MHIUBUAYaJIbHONH pabOThI IpU
peumieHMH y4eOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOTHI, paclpeAessiTh BHIBI pabOT, OTOBAPUBATHCS, OOCYXIATh
MIPOIIECC U PE3YNbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBIMIOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHS C
IpYTMMH YI€HaMHd KOMaHJbl, OLIEHMBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YY4aCTHUKAMU B3aUMOJEHCTBUS.

IMPEJIMETHBIE PE3YJIBTATbBI



K xoniy 10 kiaacca o0ydaromuiicst HAyIuTCs:

CBOOOIHO ONEPHPOBATH OCHOBHBIMH IOHATHSAMU CTEPEOMETPHUHU NIPU PEIICHUH 3a1a4 U
IPOBEICHUN MaTEMAaTUYECKUX PACCYKICHUA;

IOPUMEHATh aKCHOMBI CTEPEOMETPUH M CIEICTBHS W3 HHX NPU  PELICHUH
TreOMETPUUCCKUX 3a]1a4;

KJIacCH(UIUPOBATH B3aUMHOE PACIIOIOKEHUE NPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, NMPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOZIHO ONEpPHPOBATH MOHATUSAMH, CBA3aHHBIMU C YIJIaMH B HPOCTPAHCTBE: MEKIY
OPSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOH U MJIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOZHO pAacHo3HaBaTh OCHOBHBIC BHIBI MHOTOTPAHHUKOB (IIpH3Ma, MUpPAMHIA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo);

KJIacCH(pUIUPOBATH MHOTOTPAHHUKY, BEIOMpasi OCHOBAHUS JUIsl KI1acCH (UKL,
CBOOOZHO OIEpPUPOBATh MOHSATHSIMH, CBS3aHHBIMH C CEYEHHEM MHOTOTPaHHHKOB
IUIOCKOCTBIO;

BBITIOJIHATH HapauIeIbHOE, [IEHTPAIbHOE H OPTOTOHAJIBHOE MMPOSKTUPOBaHKE (UTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHs (GUTYp Ha IIIOCKOCTH;

CTPOUTH CEUYEHHs] MHOTOI'PAaHHUKOB PA3IMYHBIMU METOJIAaMH, BBIIIOJHSTH (BHIHOCHBIC)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIUUCIIATh IUIOMIAZM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (NIpHU3Ma, MHPaMUIA),
reOMEeTPUUECKUX TeJl C MPUMEHEHUEM (HopMyT;

CBOOOJTHO ONEpPUPOBATh TMOHSATHSIMH: CHMMETpPHUSI B TPOCTPAHCTBE, LEHTP, OCh W
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTYPBI;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMHU BEKTOPAM M KOOPJIWHATAM B
IPOCTPAHCTBE;

BBITOJIHATH IEHCTBHS HAJl BEKTOpaMH;

pemaTh 3aJa4d Ha JIOKa3aTeNIbCTBO MAaTEeMAaTHYECKUX OTHOIICHWH M HaXOXJIECHHE
TreOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHbIE METOAbl IPH  PELICHUU
MaTeMaTHUYECKUX 33/1au TOBBIIIEHHOTO M BEICOKOTO YPOBHS CII0)KHOCTH;

OPUMEHSATH MPOCTENIINE NIPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEMBI TIPY PEIICHUN CTEPEOMETPHUECKUX 3a/1ad;

U3BJIeKaTh,  NpeoOpa3oBbIBATH W HMHTEPIPETUPOBaTH  HMHMOpMAIMIO O
IPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (HUTypax, MPEICTABICHHYI0 Ha 4YepTekax |
PHCYHKaX;

NPUMEHATh TIONYYEeHHBIE 3HAHUS Ha TPAaKTUKE: CpPaBHUBATh W aHAIM3UPOBATH
peanbHbIe CUTYAIlMH, IPUMEHSITh W3YUEHHBIE MOHSITHS B TPOIECCE MOMCKA PEHICHUS
MaTeMaTHYecKu c(HOpMyITUPOBAHHON MPOOIEeMbI, MOJETUPOBATh PEANbHBIE CUTYalluu
Ha S3bIKE TEOMETPUH, MHCCIEOBAaTh IIOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
TEOMETPUYECKUX TIOHSATHH W TEOpeM, ammapara aiareOphl, pemarh NPaKTHYeCKHe
3aJ1auM, CBS3aHHBIC C HAXOXKICHUEM T€OMETPHUECKUX BEITHUYNH;

UMETh TIPE/ICTABICHUS 00 OCHOBHBIX ATamax pa3BUTHA I'€OMETPUH KaK COCTaBHOM
qacTH (yHIaMEHTa Pa3BUTHS TEXHOJIOTHA.

K xonmy 11 ky1acca o0yyaromuicss HAyYUuTCS:



CBOOOJHO OTIEPUPOBATH MOHATHIMHY, CBSI3aHHBIMU C [IUIUHAPUICCKON, KOHUYECKON U
cheprueckoil MOBEPXHOCTIMHU, OOBSICHITH CIIOCOOBI MOTyUEHUS;

ONEepUpPOBATh MOHITUSAMHU, CBS3AHHBIMH C TEJIaMH BPAIICHUS: LUIUHAPOM, KOHYCOM,
chepoit u mapowm;

pacrno3HaBaTh Teja BpalleHus (IMIMHIP, KOHYC, cepa U map) u 00BACHATH CIIOCOOBI
MOJTyYEHUS TeJl BpallleHus;

KJIacCCU(UIIMPOBATh B3aUMHOE PACMOJI0XKeHUE cephl U MIOCKOCTH;

BBIUMCIISTh BEJIUYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB U Tell BpalleHus, 00bEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
npUMEeHEHHEM (HOPMYIL;

CBOOOJHO ONEPUPOBATH MOHSATUSIMH, CB3aHHBIMH C KOMOMHALMSMU TEJl BpALICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B chepy M OMUCAHHBINA OKOJIO chepsl,
cdepa, BMcaHHAasi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIYHCIISATH COOTHOIICHHS MEXAY TUIOMIAISIMUA MTOBEPXHOCTEH U 00BEMaMH TOJOOHBIX
Ten,

n300paxarh W3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU H3
PUCYHKOB IPOCTBIX O00OBEMHBIX (UTYpP: BHUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpAIICHUS;

U3BIIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBbIBATh nH(pOpMAaLIHIO 0
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTYypax, MPEACTaBICHHYIO Ha uepTekax u
PHUCYHKAX;

CBOOOIHO OTEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH OTNEPAIMK HaJl BEKTOPaMH;

3a/1aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM CHCTEMEe KOOpMHAT;

pemiath TEeOMETPUYECKHE 3aJaud Ha BBIYHCICHHE YIJIOB MEXIYy NPSIMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 10 IUIOCKOCTH, B IIENIOM, Ha
MIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia IPH PEIICHUH;

CBOOOJHO OIEpPUPOBATh TMOHSATUSMHU, CBSI3aHHBIMU C JBHKEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA IBHKCHUM;

BBIMIOJHATh M300pakeHHsT MHOTOTPAHHUKOB W TeNl BpallleHUs MpH MapalieTbHOM
NepeHoCce, MEHTPATBHONH CUMMETPHH, 3epKaTbHOH CHMMETPHH, TIPH TIOBOPOTE BOKPYT
PsIMOM, TIpeoOpa3oBaHus O100MS;

CTPOUTH CCYCHHUS MHOTOTPDAaHHUKOB W TeJl BpANICHHUSA: CEYCHHS IFIIMHIpA
(mapamienbHO W MEPIEHAUKYISIPHO OCH), CEUeHHs KOHyca (MapauieIbHbIe OCHOBAHHUIO
U TIPOXOJISIIKE Yepe3 BEPIIUHY), CEUCHHUS 1apa;

UCIIOJIb30BaTh METOJBI TIOCTPOSHUS CEUSHWH: METOJ CIICJIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/T TIEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPIKICHHUS;

MPUMEHITh TEOMETpHYSCKHE (aKThl JUISI PEIICHUS CTEPEOMETPUYCCKHX 3ajad,
MPEJIONIaraoIINX HECKOJIBKO IIaroB PelIeHUs], €ClIi YCIOBUS IPUMEHEHHUS 3a/laHbl B
SIBHOW W HESIBHOU (hopMme;

pemaTh 3aJa4d Ha JOKA3aTelbCTBO MATEMATHYECKUX OTHOIICHUHW W HAXOXICHUE
F€OMETPUYECKUX BEIUYUH;

MPUMEHSTH POTPAMMHBIE CPEJICTBA U ANEKTPOHHO-KOMMYHHUKAIIIOHHBIE CHCTEMBI TIPH
pEIIeHNU CTEPEOMETPUUECKHX 3a/1aY;



MNPUMCHATH IOJYUCHHBIC 3HAHHA Ha MPAKTUKEC: CpaBHHUBATb, AHAJIMU3UPOBATL U
OLICHMBATh PEAJIbHBIC CUTYaIMH, IPUMEHATh U3y4CHHBIC IOHATHS, TEOPEMBI, CBOMCTBA
B IIpolecce IIOMCKAa pELICHHs MaTeMaTH4ecKu C(HOPMYITHUPOBAHHON TPOOIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYAllUN Ha A3BIKC I'COMCTPUU, UCCIICAOBATL ITOCTPOCHHBIC
MOJIETIH C HCIIOJIb30BAaHUEM I'€OMETPUYECKUX MOHATHH W TEopeM, ammapara ajareOpsl,
pemnaTh NPakTUYeCKUe 3aa4r, CBSI3aHHbIE C HAXOXK/ICHHEM I'eOMETPHUYECKUX BEJTUYHH;
UMETh TIPEJICTABICHUS 00 OCHOBHBIX JTamax pa3BUTHA I'€OMETPUH KaK COCTaBHOM
qyacTH (PyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB u dueKkTpoHHbIe (LN (POBbLIE)
Konrpoabnbsie IIpakruyeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTesbHbIE PeCypChl
padoThI padoTshI
1 BBenenue B crepeomMeTpuio 23 1 1 https://resh.edu.ru/
2 Bamvrioe pactiononetiite 6 https://resh.edu.ru/
MPSIMBIX B IPOCTPAHCTBE
IT
3 apamenbuH OCTD PAMBIX I 8 1 https://resh.edu.ru/
IJIOCKOCTEH B MPOCTPAHCTBE
4 HepHeHHHKyimpHOCTB TPAMBIX 25 https://resh.edu.ru/
U IUIOCKOCTEH B MPOCTPAHCTBE
VYTl ¥ paccTosHUA 16 1 https://resh.edu.ru/
MHOrorpaHHuKu 7 1 https://resh.edu.ru/
BekTops!l B IpocTpaHCcTBE 12 https://resh.edu.ru/
IT 6006 )
8 OBTOPEHHUE, 000 meHI:Ie 1 5 2 http://physicon.ru/courses/catalog/30/36/320/2637/
cCUCTEMAaTHU3als 3HaHUHU
OBUIEE KOJIMYECTBO YACOB I10 102 6 1

[NPOTPAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://physicon.ru/courses/catalog/30/36/320/2637/

11 KJIACC

KoaunuecTBO 4acoB

Ne HaumenoBaHue pa3jiesioB u dueKkTpoHHbIe (LM POBbLIE)
Konrpoabnsie IIpakruuyeckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
1 AHanuThueckas reoMeTpust 15 1 https://resh.edu.ru/
2 Hosropene, O606meHP“Ie 1 15 1 https://resh.edu.ru/
cucTeMaTru3anus 3HaHUI
3 O0BEéM MHOTOTPAaHHUKA 17 1 https://resh.edu.ru/
4 Tena Bpamenus 24 https://resh.edu.ru/
5 [lnomaay moBepxXHOCTH U 9 1 https://youclever.org/book/tela-i-poverhnosti-
00BEMBI KPYTJIBIX TEJ vrashheniya-2/
6 JBrxeHus 5 1 https://resh.edu.ru/
7 IToBTOpEHKE, 0000IIICHUE 1 17 5 http://physicon.ru/courses/catalog/30/36/320/2637/
crucTeMaTu3alus 3HaHU1 https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10
i 102 8 0

[NPOTPAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://youclever.org/book/tela-i-poverhnosti-vrashheniya-2/
https://youclever.org/book/tela-i-poverhnosti-vrashheniya-2/
https://resh.edu.ru/
http://physicon.ru/courses/catalog/30/36/320/2637/
https://resh.edu.ru/

IMOYPOYHOE IIJNTAHUPOBAHHUE
10a kmacc (rpynma 1)

KoaunuecTBO 4acoB

yuureab: Maabsimesa T.HU.

Ne Hara DJIeKTpOHHbIe U (pPOBbIE
n/n Tema ypoka Beero | OHTPOAbHbie  TlpakTtueckue | yavyeyyg  ofpa3soBaTeldbHbIE pecypebl
padoThI padoThI
PaBHOOEIpEHHBIH, PaBHOCTOPOHHU https://resh.edu.ru/subject/lesso
1 TPEYTrOJIbHUKH. [pssMoOyTONBHBIH 1 n/4677/start/19037/
TPEYTOJIbHUK.
Croiictaa CPeHeH - JHIHH, MeAHan https://resh.edu.ru/subject/lesso
2 TpeyroipHuka. Teopembr @aneca u o 1 /4747 /start/ 125589/
MPOMOPIMOHANBHBIX ~ OTpe3Kax. AJTOpUTM
JIeTICHUS OTpe3Ka Ha NPaBHBIX YacTeil.
3 Teopema Menenada. Pacuer oTpe3koB B 1
TPEYTrOJIbHUKAX.
4 [MpusHaku momoOusi TpeyroibHUKOB. Pacuer 1
OTpPE3KOB B TPEYTOJIbHUKAX.
5 ITmomamu. CsoiictBa momaneit. Ihmomanu 1
MOTIOOHEIX QUTYP.
6 IlpakTuueckass pa6ora: «llogobue mpu 1
PEIICHUH 33/1a».
IloHsiTH crTepeoMeTpuU: TO4YKA, IpsiMasd,
IUIOCKOCTb, MPOCTPAHCTBO. OcHoBHbIE https://resh.edu.ru/subject/lesso
7 mpaBuiIa  W300paKEeHHWss  Ha  PHUCYHKE 1 n/4756/start/203542/
IIJIOCKOCTH, napauICJIbHbBIX IIPAMBIX
(0Tpe3KkoB), CepeIMHBI OTPE3Ka.
OCHOBHBIE TIpaBHJIa H300paKEHUSI HA PHCYHKE
8 TUIOCKOCTH, napajienbHbIX IPSIMBIX 1
(oTpe3KkoB), cepeuHbBI OTPE3Ka .
9 [MonsTus:  mepecekaromecss  INIOCKOCTH, 1



https://resh.edu.ru/subject/lesson/4677/start/19037/
https://resh.edu.ru/subject/lesson/4677/start/19037/
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https://resh.edu.ru/subject/lesson/4747/start/125589/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/

nepeceKaromuecss mpsMas U IJIOCKOCTB;
MOJTyTIPOCTPAHCTRO.

10

MHOTOrpaHHUKH, H300pakKeHHE MPOCTEHUIITHX
POCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOLINX
00BEKTOB.

11

12

MHOrorpaHHUKH, H300paXKEHUE MPOCTECUIIINX
MPOCTPAHCTBEHHBIX (DUTYP, HECYIICCTBYIOIINX
0O0BEKTOB.

AKCHOMBI CTEPEOMETPHHU U NIEPBbIE CIICACTBUS
U3 HUX.

13

14

15

16

AXCHOMBI CTCPCOMETPUH U TICPBBIC CICACTBUA
N3 HHUX.

AKCHOMBI CTEPEOMETPHHU U TIEPBBIE CIEICTBUS
n3 Hux. CrnocoObl 3agaHus TPSIMBIX U
wiockocTeid B mpocTpaHcTBe. OO03HauUCHUS
MPSIMBIX U IUIOCKOCTEH .

AKCHOMBI CTEPEOMETPHHU U TIEPBBIE CIEICTBUS
n3 Hux. CrnocoObl 3agaHus TPSMBIX U
IUIOCKOCTe B mpocTpaHcTBe. OO003HAYECHUS
HPSMBIX M TIOCKOCTEH.

PucyHku Ha ocke U B TETpaau.

17

18

N3o0paxkeHne cedeHWid NHUpaMuabl, Kyba u
HPHU3MBI, KOTOPBIE NPOXOAAT yepe3 ux péodpa.
M3o0OpakeHne  TEepeceueHuss  MOTYyUSHHBIX
IJIOCKOCTeH. PackparmBaHue ITOCTPOCHHBIX
CEYEHMI Pa3HBIMHU LIBETAMHU.

[TocTtpoenue ceuenuit B mupamuzae, Kyoe
no TpéM ToukaM Ha péOpax. Co3manHue
BBIHOCHBIX 4YEpTEXKEH U 3alMCh IIaroB
IIOCTPOEHHUS.




19

[TocTpoenne cedeHwii B mupammue, Kyoe
nmo TpéM Toukam Ha pé&Opax. Co3gaHue
BBIHOCHBIX YEpTEXKEH U 3alHCh IIaroB
MIOCTPOEHHS.

20

21

MeTton cnefoB AJis HOCTPOSHUSI CEYEHUH.

Meton cienoB Ui MOCTPOCHUS CEYEHUH.
CaoiicTBa nepeceyeHnit MIPSIMBIX u
IIJIOCKOCTEH.

22

IMocTpoeHue ceueHwid B mupaMuje, KyOe IO
TpéM TOUYKaM Ha pEOpax. Co3maHne BERIHOCHBIX
YyepTe)kel U 3alHCh I1aroB MOCTPOESHMUS.

23

Koutpoasnasa  pabora " AKCHOMBI
crepeomerpuu. Ceuenusn'.

24

B3anMHOE pacnosiokeHue NpsiMbIX B
npoctpancTBe. CKpelBaroIuecs
npsmele. [Ipu3Haky cKkpemuBaronmxcs
npsaMmeix. [lapamiensHblie npsMsie B
IIPOCTPAHCTBE.

https://resh.edu.ru/subject/lesso

n/6133/start/272668/

25

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMO MapajuIeIbHON
JTAHHOM IPSIMOM, MMPOXOAIIEH uepes
TOUYKY IIPOCTPAHCTBA U HE JIeKalleil Ha
JTaHHOM IpsiMoii. JIleMMa 0 nmepeceueHnn
NapaJuIEIbHBIX IPSAMBIX IIJIOCKOCTBIO.

https://resh.edu.ru/subject/lesso

n/6065/start/125651/

26

[TapamensHOCTB TpexX NpsiMbIX. Teopema
0 TPEX mapaJuIeNIbHBIX NpAMBIX. Teopema o
CKPEIIUBAIOIINUXCS TPSIMBbIX.

https://resh.edu.ru/subject/lesso

n/6065/start/125651/

27

[TapannenbHOE TPOEKTUPOBAHKE.
OCHOBHBIE CBOMCTBA apALIIEITHHOTO



https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6133/start/272668/
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NpOEeKTHpOBaHus. M300paxeHne pa3HbIX
¢buryp B napajuienbHOI MPOCSKIUH.

28

29

30

31

32

33

lentpanbHas mpoekuus. Yromi ¢
COHAIPABJICHHBIMA CTOPOHAMMU. YTOJI
MEXy MPSMBIMH.

3aa4yy Ha JOKa3aTeNIbCTBO U
UCCIIEI0BAHNE, CBSI3aHHBIE C
PAacCIIOJIOKEHUEM IIPSAMBIX B IIPOCTPAHCTBE.

[TonsiTHs: MapaiaenbHOCTh NPSAMOI U
IUIOCKOCTH B mpocTpaHcTe. [Ipu3nak
napauIeTbHOCTU MPSIMOU U TIOCKOCTH.
CBoiicTBa napajyIeIbHOCTH NPAMOU U
IJIOCKOCTH.

FGOMeTpI/I‘ICCKI/Ie 3aJa4M Ha BBIYHCIICHUC U
JA0Ka3aTCJIbCTBO, CBA3aHHBIC C
MapajiCJIbHOCTBIO IMIPAMBIX U MIOCKOCTEHN
B IIPOCTPAHCTBC.

ITocTpoeHue ceyenus, IPOXOASILErO Yepes
JIAHHYIO IIPSIMYIO Ha YepTekKe U
[apajuIeJIbHOTO APYrou npsamou. Pacyér
OTHOLLIEHUHN.

[TapannenpHast npoeKUHsl, IPUMEHEHHE
JUIS IOCTPOCHUS CEUEHUH KyOa 1
napayuienenunena. CpoicTsa
napajulesenunea u Npu3Msl.

https://resh.edu.ru/subject/lesso

n/4912/start/23573/

34

35

HapaJ'IJ'ICJIBHBIC IIJIOCKOCTH. HpI/I3HaKI/I
NnapaiCJIbHOCTH ABYX IUIOCKOCTEHA.

TeopeMa 0 MapaJuICIIbHOCTHU U

https://resh.edu.ru/subject/lesso

n/6129/start/131672/



https://resh.edu.ru/subject/lesson/4912/start/23573/
https://resh.edu.ru/subject/lesson/4912/start/23573/
https://resh.edu.ru/subject/lesson/6129/start/131672/
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€IMHCTBEHHOCTH TIJIOCKOCTH, MIPOXOASAIICH
yepe3 TOUKY, He MPUHAAIEKAIYIO TaHHOM
IUIOCKOCTH U CJIE/ICTBUSA U3 HEE.

CBolicTBa napasuieabHbIX INIOCKOCTEN: O
[apaJUIEIbHOCTH IIPSIMBIX IIEPECEUCHUS

36 MIPU NIEPECEUCHUHU JIBYX MAPAIICIbHBIX
MIJIOCKOCTEH TPEThEH.
CBoiicTBa mapaieNnbHbIX MIOCKOCTEH: 00
OTpEe3Kax MapaJlyIeIbHBIX MPSIMBIX,

37 3aKITIOUEHHBIX MEXKTY MapauieIbHbIMUA
MJIOCKOCTSIMU; O TIEPECEUCHUU TIPSIMOI C
JBYMsI TIApAJIEIbHBIMU TIOCKOCTSIMH.

38 KonTposbHnas padora
"[lapaniejJbHOCTH B IPOCTPAHCTBE' .

39 [ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CBoiicTBa Ky6a H MPAMOYTOTHHOTO https://resh.edu.ru/subject/lesso

40 n/5444/start/221486/
napajuiejaenunesa.

41 Boruncnenue I1MH OTpE3KOB B KyOe U
MPsIMOYTOJIBHOM MapajuieJenumee.

42 VToa MeXIy CKPENHBAIOIMMHUCS TPSIMBIMH.

43 TlocTpoeHue yriia Mexay CKpenBaOIMMHUC
MpAMBbIMHU.
Teopema o Cyl1eCTBOBaHUU U

44 €MHCTBEHHOCTHU MPSIMOM, MPOXOAAIIeH

Yepe3 TOYKY MPOCTPaHCTBA U
MEPIECHINKYIISIPHOMN K IJIOCKOCTH.



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

45

46

47

IlepnieH IUKYISIPHOCTH TPSIMON U TUIOCKOCTH.
IIpu3Hak nepneHIuKyIIPHOCTH OPSIMOU U
IJIOCKOCTH.

[110CcKOCTH U EPIEHIUKYISIPHbIE UM
IpsiMble B MHOTOTPaHHUKAX.

[leprieHquKynAp ¥ HAKIOHHAS.
[TocTpoeHue neprneHauKysapa u3 TOUYKU Ha
IPSIMYIO.

https://resh.edu.ru/subject/lesso

n/4724/start/20411/

https://resh.edu.ru/subject/lesso

n/6127/start/221519/

48

Teopema 0 CyllieCTBOBaHUM U €IMHCTBEHHOCTH
MPSIMOM, MPOXOASILIEH Yepe3 TOUKY
IPOCTPAHCTBA U NEPIEHANKYIIIPHOM K
IUIOCKOCTH.

49

50

51

Teopema 0 TpEX nepHnEeHAUKYIIPaAx
(mpsiMast u oOpatHas).

Teopema o0 TpEX nepHeHaUKYIApax
(mpsimast u oOpaTHas).

Yron Mexay CKpenBaromuMucs
npsiMbIMU. Pemenne 3anau.

52

53

54

[Tonck neprneHInKyIapHBIX MPSAMBIX €
IIOMOIIBIO ITEPIEHIUKYIISIPHBIX
IJIOCKOCTEH.

OpTOFOHaJ'ILHOC IMPOCKTUPOBAHMUC.

[Toctpoenue ceueHuit Kydoa, mIpU3MBL,
IPABWJIBHOM MUPaMU/IbI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIIUH.

55

[Toctpoenue ceueHuit Kydoa, mIpU3MBL,
MIPaBUIIBHON MUPAMU/IBI C TIOMOIIBIO
OPTOTOHAJILHON IPOEKIIUH.



https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
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56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCUTEJIBHO II0cKoCTH. [ImockocTu
CUMMETPUI B MHOTOI'PaHHUKAX.

57

58

[Tpu3Hak neprneHIuKyIIpHOCTH IPSIMON U
IUIOCKOCTH KaK CJIEICTBUE CUMMETPHH.

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pacCTOSTHUN OT TOYKH J10 INIOCKOCTH.

https://resh.edu.ru/subject/lesso

n/4757/start/20566/

https://resh.edu.ru/subject/lesso

n/6018/start/221550/

59

60

61

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
paccTOSTHUN OT TOYKH J10 INIOCKOCTH.

CriocoObl ONyCTUTH MEPIIECHANKYISPDI:
CUMMETPHUS, CABUT TOYKHU IO
napasuieibHON MPSMOM.

CnBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUM.

62

Koutpoabsnas padora ""B3aumnoe
pacnoJioxkeHue NPSIMBIX U IIOCKOCTell B
npocrpaHcTse".

63

64

65

[ToBTOpEHME: Yyroa Mexay NpsAMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHUSI B
IIPOM3BOJILHOM TPEYrOJIbHUKE, TEOPEMA
KOCHHYCOB.

[loBTOpEHME: Yyroa Mexay
CKPEIIMBAIOIINUMUCS IPSIMBIMU B
MIPOCTPAHCTBE.

T COMCTPHUICCKUC MCTOAbI BEIYUCIICHUSA
yriia MCXKXAy NpAMbBIMA B MHOT'OI'paHHUKAX.



https://resh.edu.ru/subject/lesson/4757/start/20566/
https://resh.edu.ru/subject/lesson/4757/start/20566/
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66

JByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JIBYTPAHHOTO yTJja.

67

68

69

70

IlepnenquKyIspHBIE IITIOCKOCTH.
CBolicTBa B3aMMHO IEPIEHANKYISAPHBIX
IJIOCKOCTEM.

[Tpu3Hak neprneHIuKyIspHOCTH
IJIOCKOCTEM; TeopemMa o0 mpsiMoi
IIEPECEUEHMS ABYX IIOCKOCTEN
NEePIEeHIUKYIISPHBIX TPEThEH IIOCKOCTH.
[TpstMoyToNbHBIN Napanienenumnes; Kyo;

HU3MCPCHUA, CBOICTBa MpAMOYT'OJIBHOT'O
mapajuiCICIImIicaa.

TeopeMa 0 JUaroHaJii npsmMoyroJibHOTO
mapauiCiCnuIcaa u CJICACTBUC U3 Heé.

https://resh.edu.ru/subject/lesso

n/4748/start/20810/

71

CrepeomeTpruecKue U MPUKIIaJIHbIC
3a7]a4M, CBA3aHHbBIE CO B3aUMHBIM
pAaCMOIOAKEHUEM IIPSAMBIX U TIJIOCKOCTH.

72

73

74

HOBTOpeHI/ICZ CKpCIIMBArOMmMeCs NpsMEIC,
napaajaCJIbHBIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOI'OrpaHHUKax.

ITapa nmapaieNbHbIX IUIOCKOCTEN Ha
CKPELIUBAIOIINXCA NPSMBIX, PACCTOSTHUE
MEXYy CKPELUBAIOIIUMUCS IIPSMBIMU B
MIPOCTHIX CUTYaIUAX.

PaccrosHue oT TOUKH 10 IIJIOCKOCTH,
pacCTodHHUC OT HpiIMOﬁ J0 IIIIOCKOCTH.

75

Brruncnenue paccTosHAN MEXTY
CKPELIMBAOIIMMHUCS IPSIMBIMHU C



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

IIOMOILBIO TIEPIICHAUKYIISIPHOM INIOCKOCTH.

TpéxrpanHblil yroJi, HEpaBeHCTBA JJIs
TpexrpanHbIx yrioB. Teopema IIudaropa,

https://resh.edu.ru/subject/lesso

76 n/6063/start/21120/
TEOPEMbl KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO YIJIA.
77 DJIeMEHTHI ChEPUIECKON TeOMETPHH:
reoJIe3nYeCKHUe TMHUHU Ha 3eMIIe.
78 KonTposabHasi padora «YrJibl
PacCTOSTHUSD).
79 Cucremartu3zanus 3HaHul "MHOrorpaHHUK
1 €ro DJIEMEHTHI".
[Mupamuma. Buasl nupamun. [IpaBuinbHast https://resh.edu.ru/subject/lesso
80 n/5866/start/221576/
nMpamMuIa.
https://resh.edu.ru/subject/lesso
81 [Ipusma. [IpsiMast u HaKJIOHHASI IPU3MBIL. /5443 /start/21270/
[IpaBunpHas npusma.
TIpsvoii napaenemumen, https://resh.edu.ru/subject/lesso
82 . n/4023/start/149352/
MPSIMOYTOJILHBIN MTapajUieIenumes], Kyo.
83 Brinykiieie MHOTOTpanHuku. Teopema
Diinepa.
Brinykiibie MHOrOrpannuku. Teopema
84 Oitnepa. [IpaBuiibHBIE U TOTYIPABUIIBHBIE
MHOTOTPaHHUKH.
Brinykiibie MHOrOrpannuku. Teopema
85 Oitnepa. [IpaBuiibHbIE U TOTYIPABUIIbHBIC

MHOT'OT'paHHUKH.
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86 O0o001IeHNEe U CHCTeMAaTH3alNs 3HAHU. 1
87 HToroBasi KOHTPOJILHASI padoTa.
88 HroroBasi KOHTpo/IbHasi padoTa.
89 AHaJIN3 UTOTOBOM KOHTPOJIBHON pabOTHI. 1
https://resh.edu.ru/subject/lesso
90 [ToHsiTHE BEeKTOpa HA IJIOCKOCTH H B 1 /4758 start/ 21648/
MIPOCTPAHCTBE.
91 CymMa BEKTOPOB. 1
92 Pa3HocTh BEKTOPOB. 1
93 [TpaBwiio mapamenenumea. 1
94 YMHOXk€eHHEe BEKTOpa Ha YHCIIO. 1
Pa3znosxxenue BekTopa 1o 6a3ucy Tpéx https://resh.edu.ru/subject/lesso
95 BEKTOPOB, HE JIS)KAIIUX B OJHOU 1 n/6404/start/132055/
TJIOCKOCTH.
96 CkansipHO€E MPOU3BEACHHUE. 1
97 Brrurcnenue yriia Mex, 1y BEKTOpaMu B 1
IPOCTPAHCTBE.
98 [Ipocreiinme 3a1a4n ¢ BEKTOPAMH. 1
99 ITpocreiimune 3a1auu ¢ BEKTOPAMH. 1
100 [Ipocreiinme 3a1aun ¢ BEKTOPAMH. 1
101 O00011IeHNE U CUCTEMATU3ALUs 3HAHUI. 1
102 O00011IEHNE U CUCTEMATU3AaIUs 3HAHUM. 1
OBUIEE KOJIMYECTBO YACOB I1O0 102

[NPOT'PAMME
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IMMOYPOYHOE INJIAHUPOBAHUE
10B kaace

KoanuecTBo 4acoB

yunteab: Cemensakuna O.1O.

] Hara JJIeKTPOHHBbIE HU(PPOBLIE 00pa3oBaTebLHbIE
/i Tema ypoxa Beero Koutpoabubie  Ilpakruueckue W3YUeHHS  pecypebl
padoThI padoThI
PaBHOOEIpEeHHBIH,
g;z::s;:s;zgnn 1 https://resh.edu.ru/subject/lesson/4677/start/19037/
IIpssMOyroJIbHBII
TPEYrOJIbHHUK.
CaoiicTBa cpenHeit
JIMHUHY, MenaH
TpEyroJbHHKA.
Teopembr ®ayeca u 0 1 https://resh.edu.ru/subject/lesson/4747/start/125589/
MPONOPLIUOHABHBIX
oTpe3kax.  ANTOpuUTM
JeNieHnsT OTpe3ka Ha
NpaBHBIX YacTEH.
Teopema Menenasi.
Pacuer oTpe3koB B 1
TPEyroJbHHUKAaX.
IIpu3Haku nonoous
TpeyroiabHUKOB. Pacuer 1
OTPE3KOB B
TPEyroJbHUKAX.
IInomann.  CBoiicTBa
miomaneii. Ilnomagn 1
NOJJOOHBIX UTYD.
IIpakTHyeckasn 1

padoTta: «llogobue npu



https://resh.edu.ru/subject/lesson/4677/start/19037/
https://resh.edu.ru/subject/lesson/4747/start/125589/

peUICHUH 3aaa9»

[TonsiTus
CTEPEOMETPUH: TOYKa,
npsmasi, TUTOCKOCTb,
MPOCTPAHCTRBO.
OcHOBHEBIE TpaBriIa
n300pakeHUs Ha
PUCYHKE  TUIOCKOCTH,
napataenbHbIX TPAMBIX
(OTpe3KoB), CcepeIuHbBI
OTpe3Ka.

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

OcHoBHBIE MpaBHiia
n300pakeHus Ha
PUCYHKE  TIOCKOCTH,
HapauleNIbHBIX MPSIMBIX
(OTpe3KoB), CcepeIuHbI
OTpe3Ka .

IToasarus:
MepeCcEeKaoIInecs
IUIOCKOCTH,
MepeCcEeKaoIInecs
npsMasi M IUIOCKOCTH;
MOJIYTPOCTPAHCTBO.

10

11

MHOrorpaHHuKH,
n300paxxeHne
MPOCTENIITNX
NPOCTPAHCTBEHHBIX
duryp,
HECYIIECTBYIOIINX
00BEKTOB.
MHororpaHHukH,
n3o0paxkeHne



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

MPOCTEUIITNX

MIPOCTPAHCTBEHHBIX
uryp,
HECYIIECTBYIOIIUX
O0OBEKTOB.

AXCHOMBI

12 CTEepeOMETPUHU u
MepBbIC CJICACTBUS U3
HUX.

AXCHOMEI

13 CTEepeOMETPUHI H
MEPBBIC CIENCTBUS U3
HUX.

AXCHOMEI
CTEepeOMETPUHI H
MEPBBIC CIENCTBUS U3

14 aux. CriocoObl 3amanust
HNPSIMBIX M INIOCKOCTEU
B MIPOCTPAHCTRBE.
O6o3HayeHusT TPSIMBIX
1 IUIOCKOCTEH .
AXCHOMEI
CTEPEeOMETPHH U
MepBbIC CJICACTBUS U3

15 HuX. CriocoObl 3aJaHus
INPSIMBIX M IIOCKOCTEU
B MPOCTPAHCTBE.
O06o3HaYeHHs] TIPSIMBIX
1 TUIOCKOCTEM.

16 PucyHku Ha nocke u B

TETpaju.




17

18

19

W3o0paxenne ceueHUit
nupaMuziel, Kyba
HPU3MBI, KOTOpBIE
OpOXOIAT dYepe3 X
pébpa. M3zobpaxenue
nepeceueHust
HOJTyYCHHBIX
IJIOCKOCTEH.
PackpamuBanue
MOCTPOEHHBIX CEYEHUI
Pa3HBIMH [[BETAMH.
[locTpoenue ceueHuit
B MUpamuje, Kyoe mo
TpéM  TOYKaM  Ha
pEbpax. Co3nanue
BBIHOCHBIX YEPTEKEH
W  3alliCh  IIaroB
MMOCTPOCHUS.

ITocTtpoeHue ceueHui
B nupampje, Kyoe mo
TpEM  TOYKaM  Ha
pébpax. Coznanue
BBIHOCHBIX 4YepTekKen
U 3am0ucCh  IIAroB
MIOCTPOEHUS.

20

21

Meton cnenoB s
MOCTPOEHUS CEYCHUH.
Merton cnegoB s
MOCTPOEHUS CEYCHUH.
CBolicTBa nepeceyeHun




22

MPpAMBIX U IIOCKOCTEH.

ITocTpoeHue ceueHuii B
nupamuze, Kybe 1o
TpEM TOYKaM Ha
péopax. Co3znanue
BBIHOCHBIX YEpTEeXKeH u
3aMmch 1aroB
MOCTPOEHUS.

23

KonTtpoabHasn
padora '"AKCHOMBI
cTepeoMeTpHH.
Ceuenns".

24

25

B3anmHuoe
pacroyioxeHue
IpSIMBIX B
IIPOCTPAHCTBE.
CkpemuBaromuecs
npsmele. [Ipusnaku
CKPELIUBAIOIINXCA
IIPSAMBIX.
ITapautenpHbIe
IpsIMBIE B
IIPOCTPAHCTBE.

Teopema o
CYILIECTBOBAHHUHU U
€MHCTBEHHOCTH
IpSAMOi
napajuieIbHON
JTAaHHOW MPSIMO1A,
MPOXOJIAIIEH yepe3

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

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



https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6065/start/125651/

26

TOYKY IMPOCTPAHCTBA
U He JIeKallel Ha
JTAHHOU MPSIMOiA.
Jlemma o
MePECCUCHUH
napajuieIbHbIX

MMPAMBIX INIOCKOCTBIO.

[TapaniensHOCTH
TpeX NPSAMBIX.
Teopema o Tpéx
IapaJuIeIbHbIX
npsMeIx. Teopema o
CKPELIUBAIOIINXCS
MPSIMBIX.

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

27

[TapannensHOE
POEKTHPOBAHUE.
OcHoOBHBIE CBOWCTBa
napajuIeIbHOrO
MIPOSKTHPOBAHUSI.
N300paxkeHue
pasHbIX GUryp B
napajuieIbHON
HPOEKIIHH.

28

29

[enTpanbHas
IIPOEKIUs. YTOI C
COHAIIPaBJIICHHBIMU
CTOpPOHaMU. YTOII
MEXIY MPSMBIMHU.

3agaun Ha



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

30

JI0Ka3aTeabCTBO U
UCCIIEIOBaHHUE,
CBSI3aHHBIE C
pAacIoI0KEHUEM
IpPSMBIX B
IIPOCTPAHCTBE.

[TonsTus:
napasuieibHOCTh
MPSIMOU U TNIOCKOCTH
B IPOCTPAHCTRE.
[Ipn3nak
napauieIbHOCTH
IIPSIMOM U INIOCKOCTH.
CaoiicTBa
napasuiebHOCTH
MPsIMOM U MJIOCKOCTH.

31

32

I'eomerpuueckue
3aJa4yd Ha
BBIYHCIICHHE U
JI0Ka3aTeNbCTBO,
CBSI3aHHBIE C
MapaJuIeIbHOCTHIO
MPSIMBIX U
IUIOCKOCTEM B
MPOCTPAHCTBE.

Iloctpoenue ceuenus,
IIPOXOJAIIETO Yepe3
JAHHYIO TIPSIMYIO Ha
YepTEKE U

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



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

napajuieIbHOTO
JIPyror NpsMOi.
Pacuét oTHOIIECHUH.

33

34

35

[TapamiensHas
IPOEKILIUS,
IPUMEHEHUE IS
HIOCTPOCHUS CEUEHUI
Ky0a u
napaenenunesa.
CaoiicTBa
napasuiesenunesna u
IPU3MBI.

[TapannensHbie
MIJIOCKOCTH.
[Tpuznaku
MapasuiebHOCTH
JIBYX TIJIOCKOCTEH.

Teopema o
NapauIeIbHOCTU U
€MHCTBEHHOCTH
IUIOCKOCTH,
MPOXOJIAIIEH uepe3
TOYKY, HE
MPUHA]IEKAILYIO
JAHHOM IJIOCKOCTH U
CJIEJICTBUS U3 HEE.

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

36

CaoiicTBa
napauieIbHbIX
IUIOCKOCTEHN: O



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

37

[apauIeIbHOCTU
MPSIMBIX TIEpeCceueHust
IIpU NepeceueHun
JBYX HapajuieabHbIX
MJIOCKOCTEH TPEThEH.

CBolicTBa
napajuieIbHbIX
IJIOCKOCTEH: 00
OTpe3Kax
napajuieIbHbIX
MPSIMBIX,
3aKITIOYEHHBIX MEXITY
napauieIbHBIMU
IUIOCKOCTSIMH; O
MIePECCUCHUH TPSIMOM
C ABYMsI
napayuieTbHbBIMUA
IUIOCKOCTSIMH.

38

KonTtpoubHasn
pabdora
"Ilapa/iieJIbHOCTH B
NpocTpaHcTBe'.

39

IToBTOpEHME:
TPUTOHOMETPHUS
IIPSIMOYTOJIBHOTO
TPEYrOJIbHUKA.

40

CaoiicTBa Ky0a 1
IPSIMOYTOJIEHOTO
napaJuleIenumesaa.

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



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

41

Brruncienue e
OTPE3KOB B KyOe u
PSIMOYTOJIBHOM

napasuiesienunese.

42

43

44

45

Yron mexay
CKPEIINBAIOIIAMHCS
HPSIMBIMU.

ITocTpoenue yraa
MEXIY
CKPEIIUBAIOIIAMHCS
IIPAMBIMHU.

Teopema o
CYILIECTBOBAHUHU U
€IMHCTBEHHOCTHU
MPSMOM, MPOXOASIIICH
yepes3 TOUKY
MPOCTPAHCTBA U
NEePHEHAUKYIIAPHOHN K
TUIOCKOCTH.
[epnienAuKyISIPHOCTH
IIPSIMOM U IIJIOCKOCTH.
IIpuznax
HEePIEeHINKYIIPHOCTH
MPSIMOM U IIJIOCKOCTH.

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

46

ITmockoctn n
NEPIEHIUKYIAPHBIE
J50.%¢ pr[MI)IC B
MHOTOIPAaHHHUKAX.

47

Ilepnenaukynsp u
HAaKJIOHHASI.

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



https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/6127/start/221519/

IToctpoenue
NEepIeHIUKYIsApa U3
TOYKH Ha MPIMYIO.

48

49

Teopema o
CYLIECTBOBAHUH U
€JMHCTBEHHOCTHU
MIPSIMOM, MPOXOIAIIEH
yepe3 TOUKY
MIPOCTPAHCTBA U
MEPIEHANKYIAPHOU K
TJIOCKOCTH.

Teopema o Tpéx
HEepIEHINKYIIpax
(npsimast 1 oOpaTHas).

50

Teopema o Tpéx
NepIeHINKYIIpax
(mpsimast U oOpaTHas).

51

Yron Mexny
CKPELIMBAOIINMUCS
npsMbIMU. Penienue
3az1ad4.

52

ITouck
MEePIECHINKYIISIPHBIX
MPSAMBIX C TTOMOIIBIO
MEePIECHINKYIISIPHBIX
IUIOCKOCTEH.

53

54

OpTtoronanbHOe
MIPOEKTUPOBAHUE.

IToctpoenue ceuenui




55

56

KyOa, MPU3MBI,
MPaBUIbHOMN
MUPAMHU/IBI C
MOMOIIbIO
OPTOTrOHAJILHOU
MIPOCKIIUU.

[TocTpoenue ceueHuit
Ky0a, IpU3MBblI,
MPaBUWIbHOMN
MUPAMHU/IBI C
MTOMOIIIBIO
OPTOrOHAJILHOU
MIPOCKIIUH.

Cummertpus B
MIPOCTPAHCTBE
OTHOCHUTEIILHO
IIJIOCKOCTH.
[Imockoctn
CUMMETpUH B
MHOTOIPAaHHUKAX.

57

[Ipn3nak
NEePIEHANKYJIAPHOCTH
IPSIMOM M TUTIOCKOCTH
KaK CIICZICTBHE
CUMMETpPHHU.

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

58

IIpaBunpHBIE
MHOTOTPaHHHKH.
Pacuér paccrosinuii
OT TOYKH JI0

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



https://resh.edu.ru/subject/lesson/4757/start/20566/
https://resh.edu.ru/subject/lesson/6018/start/221550/

IIJIOCKOCTH.

59

[IpaBuibHBIE
MHOTOTPaHHUKH.
Pacuér paccrosinuii
OT TOYKH JI0
IJIOCKOCTH.

60

CnocoObl ONyCTUTH
MEPICHINKYIISIPBL:
CHUMMETpPHUS, CIBUT
TOYKH MO
napasuieaIbHON
MIPSIMOM.

61

CaBur 110
HelapaJuleIbHON
IIPSIMOM, U3MEHEHHE
pacCTOSIHUM.

62

KonTposbnas
padora ""B3anmHoe
pacmnosio:xkeHue
NPAMBIX H
IVIOCKOCTeH B
npocTrpancTse".

63

IToBTOpEHME: yroia
MEXIY HPSIMBIMHU Ha
IUIOCKOCTH,
TPUTOHOMETPHSA B
IIPOU3BOJILHOM
TPEYrOJIbHUKE,
TeopeMa KOCUHYCOB.




64

65

66

IToBTOpEeHueE: yroiu
MEXIY
CKPEIIHBAIOIIUMUCS
IPSIMBIMU B
IIPOCTPAHCTBE.

I'eomerpuueckue
METO/1bl BEIYUCIICHUS
yriia Mexay
MPSIMBIMH B
MHOT'OIPAHHUKAX.

JIByrpaHHBIN yroul.

CBOHCTBO TUHEWHBIX
YIJI0B IBYTPAHHOTO

yria.

67

[IepnieHauKynspHBIE
miockoct. CBoiicTBa
B3aMMHO
NepHEHANKYISIPHBIX
IUIOCKOCTEH.

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

68

69

[Ipn3nak
MEePIECHANKYIISIPHOCTH
IJIOCKOCTEN; TeEOpemMa
0 NpsAMOU
MEPECEUCHUS JBYX
IIJIOCKOCTEMN
MEePIECHINKYIISIPHBIX
TPEThEH MIOCKOCTH.

[IpssMoyronabHBI
napajuieienunes;



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

KyO; u3MepeHus,
CBOMCTBaA
MIPSIMOYTOJIBHOTO
napajuiejenumnesa.

70

Teopema o
JuaroHaiau
IPSAMOYTOJIBHOTO
napajenenunesa u
CJIeZICTBHE U3 HEE.

71

72

73

Crepeomerpuueckue
W IPUKJIAAHBIC
3aJ1a4yM, CBSI3aHHBIE CO
B3aUMHBIM
pacnoIoKeHHEeM
IPSMBIX U
IUIOCKOCTH.

IToBTOpEHMUE:
CKpELIUBAIOIINECS
IpsIMBIE,
napaujieibHble
IIJIOCKOCTH B
CTaHJApPTHBIX
MHOI'OrpaHHUKaAXx.

[Tapa mapaymnenbHbIX
IJIOCKOCTEH Ha
CKPEIINBAIOIINXCS
MPSAMBIX, PACCTOSTHHE
MEXY
CKPEIIMBAOIIUMHUCS




MMPpAMBIMHA B IPOCTBIX
CUTyalluAX.

74

Paccrostaue oT TOUkH
JIO INIOCKOCTH,
paccrositHue ot
IPSAMOM 110
IJIOCKOCTH.

75

Brrunciaenue
pacCTOSIHUN MEXKIY
CKPEIIMBAOIIUMHUCS
MPSMBIMH C
ITOMOIIBIO
NEePHEHANKYJIAPHON
IUIOCKOCTH.

76

77

78

TpéxrpanHslii yrom,
HEpaBEHCTBA IS
TPEXTPAaHHBIX YIJIOB.
Teopema [Iudaropa,
TEOPEMBI KOCUHYCOB
Y CUHYCOB JUIS
TPEXTPAHHOTIO YIJIA.

D1eMEHTEI
cepuueckoit
TEOMETPHH:
reoie3NUeCKre
JIMHAY Ha 3eMIIe.

KonTpouabnas
padora «Yruasl n
PACCTOSTHUSD).

https://resh.edu.ru/subject/lesson/6063/start/21120/



https://resh.edu.ru/subject/lesson/6063/start/21120/

79

Cucremaruzanms
3HAHWI
"MHOrorpaHHuK 1
€ro dJIEMEHTHI'".

80

ITupamuna. Buabl
MAPAMHUIL.
[IpaBuibHas
nupamua.

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

81

[Ipusma. Ilpamas u
HAaKJIOHHAs [IPU3MBI.
[IpaBuibHas npusma.

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

82

[Ipsimoit
napajuieIenuIes,
IIPSIMOYTOJIBHBIN
napajuieaenuIes,
KYO.

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

83

84

85

Beinykiisie
MHOTOTPaHHUKH.
Teopema Ditnepa.

Beinykiisie
MHOTOTPaHHHKH.
Teopema Ditnepa.
IIpaBunbHbIE U
MOJTyTIpaBUJIbHbIE
MHOTOTPaHHHKH.

Beinykiisie
MHOTOTpaHHHKH.
Teopema Ditnepa.
IIpaBunbHbIE U



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

MOJTYTIPABUIIbHBIC
MHOT'OTPaHHUKH.

86

87

88

O060061EeHNE U
cUcTeEMaTU3aIus 1
3HAHUI.

Hrorosasn
KOHTPOJIbHAsI
padora.
HroroBas
KOHTPOJIbHAsSI
padora.

89

AHanm3 UTOroBOM
KOHTPOJIbHOU 1
paboTHI.

90

ITonsiTue BexkTOpa Ha
IJIOCKOCTH U B 1
MPOCTPAHCTBE.

https://resh.edu.ru/subject/lesson/4758/start/21648/

91
92

CymMma BEKTOpOB.

Pa3HoCTB BEKTOPOB. 1

93

94

[IpaBuno
napajuleIenuea.

YMHOXKEHHE BCKTOpa
Ha 9HuCJIO.

95

Paznoxenue BekTopa

no 6asucy Tpéx

BEKTOPOB, HE 1
JIeXKAIUX B OJJHON
IJIOCKOCTH.

https://resh.edu.ru/subject/lesson/6404/start/132055/



https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/6404/start/132055/

96

CkansipHoe
MIPOU3BE/ICHUE.

97

98

99

Brrunciienue yria
MCKAY BCKTOPAaMU B
MIPOCTPAHCTBE.

[Ipocreiimue 3agaun
C BEKTOpaMH.

[Ipocreiimume 3axaun
C BEKTOpaMH.

100

101

102

IIpocreiimme 3anaun
C BEKTOpaMH.

O06o0061IEHNE U
cHCTEMaTH3aIHs
3HAHUH.
O06o06mIeH e U

cUCTeMaTHu3aIus
3HaHUM.

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

102




11 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBo yacoB

KonTpoabHbie

Bcero
padoThI

IpakTnuyeckue
padoThI

Jara
H3yYeHUst

JIeKTPOHHBbIe HU(POBbIE 00pa3oBaTeIbHbIE
pecypcbl

IToBTOpEHME TEMBI
"Koopaunatsl BekTOpa
Ha IJIOCKOCTH U B
npocTtpaHcTae"

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

[ToBTOpEHME TEMBI
"CkansipHoe
MPOU3BEICHUE
BEKTOPOB"

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

[ToBTOpEHME TEMBI
"Brruncnenue yria
MEX/1y BEKTOpaMu B
npocrpaHncrae”

IToBTOpEHME TEMBI
"VYpaBHeHHE PSIMOH,
MPOXOSIIEH Yepe3 ABe
TOYKH"

VYpaBHEHHE IIIIOCKOCTH,
HOpMaJb, ypaBHEHUE
IIJIOCKOCTH B OTPE3Kax

VYpaBHEHHE IIIOCKOCTH,
HOpMaJlb, ypaBHEHHE
IJIOCKOCTH B OTPE3Kax

Bexropnoe

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



https://resh.edu.ru/subject/lesson/5724/start/21892/
https://resh.edu.ru/subject/lesson/5723/start/149167/
https://resh.edu.ru/subject/lesson/6083/start/149229/

IIPOU3BECHUE

10

11

12

JInHeliHbIC
HEPaBEHCTBA,
JIMHEHHOE
MporpaMMHUpPOBaHUE

JInHeliHbIC
HEPaBCHCTBA,
JIMHEHHOE
MporpaMMHUpPOBaHUE

AHanmuTnyeckne
METO/JIbI pacuéra yria
MEX1y IPSIMBIMHU B
MHOT'OTPaHHUKAX

AHanmuTHyeckne
MeTO/bI pacuéra yria
MEXy IUIOCKOCTSIMHU B
MHOT'OTPaHHUKAX

dopmyna pacCTOSAHUA
OT TOYKH JI0 IIJIOCKOCTH
B KOOpJIMHATaxX

13

Haxoxnenue
pacCTOSHUM OT TOYKHU
710 TIOCKOCTH B Ky0e

14

Haxoxnenne
pacCTOAHUN OT TOUKHU
710 TUTOCKOCTH B
MIPaBUJILHON TUPAMUJIE

15

KonTtpoabnas padora




" AHAJIMTHYECKAA
reomerpus'"

16

Ceuenus
MHOTOTPaHHUKOB:
CTaHJIapPTHHIE
MHOTOTPaHHUKHU

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

17

18

19

20

21

22

Ceuenus
MHOFOFpaHHI/IKOBI
METOJI CIIEIOB

Ceuenus
MHOT'OTPaHHUKOB:
CTaHJapTHHIC
IUIOCKOCTH,
MEePECEUCHUS TIPSIMBIX
U TIJIOCKOCTEH

[TapamiensHbie
MIPSIMBIE U TUIOCKOCTH:

nmapaJijiICJIbHBIC CCUCHUA

[TapamiensHbie
MIPSIMBIE U TUIOCKOCTH:
pacy€T OTHOLIEHU

[TapamiensHbIe
IIPSIMBIE U TUIOCKOCTH:
YTIIbI MEXKIY
CKPELIUBAIOIINMUCS
PSIMBIMU
[lepnenukynsapHsie
MIPSIMBIE U TUIOCKOCTH:
CTaHJIapTHBIE MAPBI



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

NIEPIEHIUKYISIPHBIX
IJIOCKOCTEN U MPSMBIX,
CUMMETPUU
MHOI'OTDaHHUKOB

23

[lepnenqukynsapHsie
IIPSIMBIE U TUIOCKOCTH:
TeopeMa O Tpex
HEPIEHIUKYJIApax

24

[IepnenqukynsapHsie
IIPSIMBIE U TUIOCKOCTH:
BBIYMCIICHUS JJIVH B
MHOTOTpaHHUKAX

25

[ToBTOpenue: onaau
MHOT'OYT'OJIbHUKOB,
bopmybl 175
IUIOIIAJICH,
CO00pakeHUsI MOA00HS

26

[ToBTOpenue: momanu
MHOTOYT'OJIbHUKOB,
(bopMyIIbl 15t
TUTOIIAIEH,
CO00pakeHUsI MOA00HS

27

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB,
dbopMyIbl 15t
IUIOIIAJICH,
CO00pakeHUsI MOA00HS

28

IImomann ceuenunii
MHOTOTPaHHUKOB:




ILIOIAIU
MMOBEPXHOCTEM,
paspe3aHus Ha YacTH,
COOOpaKEeHHS TIOTOOMS

29

30

31

IInomanu ceuenui
MHOTOTPaHHUKOB:
IUIOIaIU
MOBEPXHOCTEM,
paspe3aHus Ha YacTH,
COOOpaKEeHHS TIOTO0MS

KonTpouabHnas padora
"IloBTOpEHME:
MHOTOTPAHHUKH,

ceuyeHus

MHOTOTPAHHUKOB'"

O05éM Tema. O0beM
MPSIMOYTOJIBHOTO 1
napasieNenuneaa

32

3anaun 00 yABOCHUU
Ky0a, 0 KBaaparype
Ky0a; 0 TPUCEKITNU
yria

33

CrepeomeTrpuueckue

3aJ1auu, CBSI3aHHBIE C

00BEMOM 1
MPSIMOYTOJTBHOTO
napaiesnenumnena

34

[TpuxnagHele 3a1a4u,
CBSI3aHHEBIE C




BBIUUCIIEHUEM 00BEMA
PSIMOYTOJIBHOTO
napauie/ieune 1a

35

36

37

38

39

40

41

O0BEM mpsiMoit
MIPU3MBI
CrepeomeTpuyeckue
3aJlauu, CBA3aHHbIE C

BBIUUCIIEHUEM 00BEMOB

IIPSIMOM IIPU3MBI

[Ipuknanueie 3anaum,
CBSI3aHHBIE C 00BEMOM
MPSMOU MPU3MBbI

Brruucnenue 00bEMOB
T€Jl C HOMOUIBIO
ONPEACIEHHOTO
uHTerpaia. Oosém
HaKJIOHHOHM MPU3MBbI

Brruncnenue o0bEM0B
TeJ C TIOMOLIBIO
ONPEACIEHHOTO
uHTerpaia. Oobém
MTUPAMUIBI

dopmyna 06bEMa
MTUPAMUJIBI.
OtHomeHne 06eMOB
MUPaMHJI C OOIIIHM
yrIoM

dopmyna o6bEMa
MTUPAMUJIBI.

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

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



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

OtHolIEHNE 00BEMOB
MUpaMU/L ¢ O0ITUM
YTJIOM

42

CrepeomeTrpuueckue
3aJ1auu, CBA3aHHBIC C
00bEéMaMH HAKJIOHHOU
MIPU3MBI

43

44

45

46

47

48

CrepeomeTrpuueckue
3a/Ja4M, CBI3aHHBIE C 1
00BEMaMU TUPaAMUJIBI

[IpukiaaHbIe 3213491

o Teme "OOBEMBI

Ten", CBsI3aHHBIE C 1
00BEMOM HAKJIOHHON

MIPU3MBI

[Ipuknanuelie 3a1a4u
o Teme "OO0BEMBI
Ten", CBA3aHHEIC C
00BEMOM MTUPAMMU/IBI

[Tpumenenune o0bEMOB.
Beruucnenue

paccTosiHus 10

MJI0CKOCTH

KonTtpoabnas padora
"O0BémM

MHOIOrpaHHuKa"
unuHapuaeckas
MIOBEPXHOCTb, 1
oOpa3ymomue

https://resh.edu.ru/subject/lesson/4046/start/23207/

https://resh.edu.ru/subject/lesson/5732/start/23384/



https://resh.edu.ru/subject/lesson/4046/start/23207/
https://resh.edu.ru/subject/lesson/5732/start/23384/

LAJIMHIPUYECKOU
IIOBEPXHOCTU

49

Munmuuap. [pamon
KPYTrOBOW LIUJIMHID.
[Inomane moBepxHOCTH
LUAJIMHIPA

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

50

Konnueckas
MMOBEPXHOCTb,
oOpa3yromue
KOHHYECKOM
nosepxHoctu. Konyc

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

51

52

53

54

Ceuenue koHyca
IJIOCKOCTBIO,
napasuieabHON
IJIOCKOCTH OCHOBAHUS

VY ceu€HHBIN KOHYC.
N300pakeHne KOHYCOB
U YCEUYEHHBIX KOHYCOB

[Tnomans 60KOBOM
MOBEPXHOCTHU U MOJTHON
MOBEPXHOCTH KOHYCa
IImomanes OOKOBOI
MMOBEPXHOCTHU U TOJTHON
MOBEPXHOCTH KOHYCa

55

CrepeomeTrpuueckue
3a/1a4u Ha
J0Ka3aTelIbCTBO U
BBIYHCIIEHUE,
IIOCTPOEHUEM CEUEHU I



https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/4903/start/22646/

LUJIMHIPA, KOHYCa

56

CrepeomeTpuyeckue
3aJ1a4M Ha
JI0Ka3aTeJIbCTBO U
BBIYMCIICHHUE,
IMOCTPOEHUEM CEUECHU I
LUJIMHIpPA, KOHYCa

57

58

59

60

61

[Tpuxnagueie 3aa4u,
CBSI3aHHBIE C
LWIAHAPOM

[Ipuknagnelie 3a1a4w,
CBSI3aHHBIE C
HATUHIPOM

Cdepa u map

Ilepeceuenue cepsl u
11apa ¢ IIOCKOCThIO.
Kacanue mapa n
chepsl MITOCKOCTHIO.
Bun u nuzobpaxenue
mapa

Ilepeceuenue cepsl u
11apa ¢ IIOCKOCThIO.
Kacanue mapa n
chepsl IITOCKOCTHIO.
Bun u nzobpaxenue
mapa

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

62

VYpaBHenue chepsl.
[Tnomane cheprr u e€



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

qacTten

63

64

CummeTtpus chepsl 1
mapa
CrepeomeTpuyeckue
3a7a4M Ha
JI0Ka3aTeIbCTBO U
BBIYHCIICHHE,
CBSI3aHHBIE CO Cepoit
Y I1apoM,
MMOCTPOCHHUEM UX
CCUYCHHI MIOCKOCTHIO

https://resh.edu.ru/subject/lesson/5525/start/22875/

65

CrepeomeTrpuueckue
3aJauu Ha
JI0Ka3aTenbCTBO U
BBIYMCJICHHUC,
CBsI3aHHBIE CO chepoit
U II1apoM,
MMOCTPOCHHUEM UX
CEUeHUH TIOCKOCTHIO

66

[IpukiiagHele 3anauu,
CBsI3aHHBIE CO chepoit
U I1apOM

https://resh.edu.ru/subject/lesson/4906/start/84087/

67

[ToBTOpEHME:
OKPYXHOCTH Ha
IJIOCKOCTH,
BBIYMCIICHUS B
OKPY>KHOCTH,
CTaHJapTHBIE 110100

68

Paznuuurie



https://resh.edu.ru/subject/lesson/5525/start/22875/
https://resh.edu.ru/subject/lesson/4906/start/84087/

KOMOMHAIIUY Tel
BpAIlCHUS U
MHOTOTPaHHUKOB

69

3agaun o treme "Tena
Y TIOBEPXHOCTH
BpauieHus"

70

71

72

3amauu o Teme "Tena
Y TTIOBEPXHOCTHU
BpaieHus"

KonTpoabHasi padora
"Tesa 1 MOBEPXHOCTH
Bpamenus'

O0BEM HuIMHIpA.
Teopema 06 00bEME
MPSMOTO HUIMHAPA

73

Boruncnenune 06bEM0B
TeJI C TIOMOIIBIO
OIpPEeEIEHHOTO
uHTerpaia. Oosém
KOHYyca

74

IImomaau OOKOBOH U
ITOJTHOW ITOBEPXHOCTH
KOHyca

75

CrepeomeTrpuueckue
3a7a4M, CBA3aHHBIE C
BBIYHCIIEHUEM 00BHEMOB
IWIAH]IPA, KOHYCa

76

[Tpuknanueie 3a1a4u




1o Teme "OO0BEMBI U
IJI0LIA I
MOBEpXHOCTEH Ten"

77

O0BeM mapa u
IIIAPOBOTO CEKTOPA.
Teopema 06 006BEMeE
mwapa. [Tnomanb
cdepsl.
CrepeoMeTpHUECKUE
3a/1a4u, CBA3aHHBIE C
BBIUHCIIEHHEM 00BEMOB
apa, mapoBOro
CErMEHTA ¥ IapOBOTO
CeKTOpa

https://resh.edu.ru/subject/lesson/4910/start/23238/

78

79

[Tpuknagueie 3a1a4n
o Teme "OOBEMEI
Ten", CBsI3aHHBIE C
0o0BEMOM I1apa u
IJIOLIA/1bI0 CepHI.
CooTHoLIEHUS MEXKTY
TLIOIIAASIMHU
IIOBEPXHOCTEN U
00BEMaMU MOJOOHBIX
Tell

[TomoOubIC TENa B
MIPOCTPAHCTBE.
H3MeHenue o0bEMa
IpU OJO0UH.
CrepeomeTpruueckue

https://resh.edu.ru/subject/lesson/4911/start/23300/



https://resh.edu.ru/subject/lesson/4910/start/23238/
https://resh.edu.ru/subject/lesson/4911/start/23300/

3a7a4M, CBSI3aHHBIC C
BBIUHCIICHHEM 00BEMOB
TEeJ U IUIOIaed
MOBEPXHOCTEH

80

KonTtpouabnas padora
"Iliomaan
MOBEPXHOCTH U
00bEMBI KPYTIJIBIX

Tea"

81

82

83

84

JBro>xeHus
MIPOCTPAHCTBA.
OTtoOpakeHusl.
JBH)KEHUS U
paBeHCTBO (uryp.
OO06m1ue cBolicTBa
JIBUKCHU I

Bunwl nBukenuit:
rapajuieIbHbII
[IEPEHOC, LICHTpaJIbHas
CUMMETpHUS,
3epKaJIbHast
CUMMETpHUS1, TOBOPOT
BOKPYT NPSIMOM

[Ipeobpa3zoBanus
nonoOus. [Ipsmas u
chepa Diinepa
I'eomerpuueckue
3aJauu Ha IPUMEHEHHE
JIBYDKCHUS

https://resh.edu.ru/subject/lesson/6297/start/22283/

https://resh.edu.ru/subject/lesson/5731/start/22407/



https://resh.edu.ru/subject/lesson/6297/start/22283/
https://resh.edu.ru/subject/lesson/5731/start/22407/

85

KourpoabsHnas padora
"BekTopnl B
npocrpancrse'

86

87

Ob6o06maromiee
nosTopenue 11
MOHATUI U METOJ0B
Kypca reomerpun 10—
11 knaccos,
CUCTeMaTH3alus
3HAHUMU:
"[lapanienbHOCTb
MPSAMBIX U IJIOCKOCTEN
B IIpocTpaHcTBe"”

Oo6o61aromiee
noBtopenue 11
HOHATHH U METOIOB
Kypca reomerpun 10—
11 knaccos,
CHUCTEMAaTU3alIUs
3HaHuM: "BekTopsl B
nmpocTpaHcrae”

https://resh.edu.ru/subject/lesson/5754/start/149257/

https://resh.edu.ru/subject/lesson/5754/start/149257/

88

Oo6o0miaromee
noBtopenue 11
HOHATHH U METOIOB
Kypca reomerpun 10—
11 knaccos,
CHUCTEMAaTU3aLNs
3HaHui: "BekTopsl B
npocrpancree”



https://resh.edu.ru/subject/lesson/5754/start/149257/
https://resh.edu.ru/subject/lesson/5754/start/149257/

89

90

Ob6o06maromiee
noBtopenue 11
MOHSATHI U METOJIOB
Kypca reomerpuu 10—
11 knaccos,
CUCTEMAaTH3AIIHS
3HaHuii: "OobeM
MHOrorpaHHuka"

Oo6o61aromiee
nostopenue 11
MMOHATHUHN U METOJIOB
Kypca reomerpuu 10—
11 knaccos,
CHCTEMAaTHU3alHs
3HaHui: "O0beM
MHOIOrpaHHHUKa"

91

92

O6o06maromee
noBtopenue 11
HOHATHH U METOIOB
Kypca reomerpun 10—
11 knaccos,
CHCTEeMAaTHU3alHs
sHaHui: "[lnomann
MMOBEPXHOCTU U
00BEMBI KPYTIIBIX TET"

Ob6o0maromee
nosropenue 11
MOHATHIA U METOJIOB
Kypca reomerpuu 10—




93

11 knaccos,
CHCTEMAaTU3alHs
sgagui: "[lnomaan
MMOBEPXHOCTHU U

00BEMBI KPYTIIBIX TEN"

Hrorosas

KOHTPOJIbHasi padoTa

94

95

96

HUrorosas

KOHTPOJIbHasA padora

IToBTOpEHUE,
0000111eHUE U
CHCTeMaTH3aIus
3HAHHUH

Hcropus pa3Butus
CTEPEOMETPUU KaK
HayKHU U e€ pojb B
pa3BUTUU
COBPEMEHHBIX
VWHKEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

97

Hcropus passutus
CTEPEOMETPUH KaK
HAyKH U €€ poJIb B
pa3BUTUHU
COBPEMEHHBIX
MH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI




98

99

Hcropus passurus
CTEPEOMETPUU KAK
HAyKd U €€ POJIb B
pa3BUTUHU
COBPEMEHHBIX
WH)KCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

Uctopust pazButus
CTEPEOMETPUHU KaK
HAyKH U €€ poJib B
pa3BUTHHA
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHH

100

101

Hcropus pasButus
CTEPEOMETPUH KaAK
HayKH U €€ poJib B
pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

Hcropus passutus
CTEPEOMETPUU KaK
HayKHU U €€ pojb B
pa3BUTUU
COBPEMEHHBIX




WHXXEHEPHBIX U
KOMIThIOTEPHBIX
TEXHOJIOTUN

Hcropus passutus
CTEPEOMETPUH KaAK
HayKHU U €€ pojb B
pa3BUTUU
COBPEMEHHBIX
WHXCHEPHBIX U
KOMIIBIOTEPHBIX

102

TEXHOJIOTUN

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

I'eomerpus. 10-11 kmaccrl: yued. Ay 001eo0pa3oBaT. yUpekIeHUi: 0a30BbIA U TPOQHIL.
ypoBau / JI.C.AtanacsH, B.®.byry3os, C.b.Kagomues u np. - 22 u3za. - M.: [IpocBenienue,

2019. - 255 c.

METOAUYECKHUE MATEPUAJIbI IJI51 YYUTEJIA
http://mathnet.spb.ru/

http://www.problems.ru/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
https://resh.edu.ru/

https://www.yaklass.ru/



[punoxenue 1.
OueHOYHBIH HHCTPYMEHTapHUil
10 kJacc

[IpakTrueckas padota : « [TogoOue mpu pemeHnyr 3aaaqa».

e ——

1. Hecmoaesya naHHBIE, IPHBEISHHBIE HA PHCYHKE,
HalHTe MHPHHY pekH AB.

2. HsodpaxeHHe nepeBa Ha (POTOIUIEHKE HMEET BBICOTY
15mvma. Hatiare BBICOTY AepeBa, €cIH paccTOAHHA OT
00BeKTHBA (hOTOAIMNAPATA 10 H300PaKEHHA H 10
JdepeBa paBHBI cooTBeTcTBEHHO S0nMM H 60MM.

3. AnenbcHH B IBa pasa DONBIIE MaHIAPHHA.
Mangapus Becut 40r. Cunran ux dopmy

IDapo aﬁpasﬂoi-i H yAEIbHEIH BEC OJHHAKOBBIM, HalOHTE
BEeC aneIbCHHA



KonTpoabHas padora "Axcuombl crepeomerpun. Ceyenus'.

1. Ha pucynre 7 uzobpaxén kyd ABCDA1B1C1D1. VEaEHTe TPAMYIO Puc. 7
nepecedeHnd miaockocteil D1BC u A4181.
2. Haner Toukn B, C u D takue, uro BC =4 ¢m, CD =16 ev, BD = 18 .

cM. CKOIBKO TUIOCKOCTEH MOMKHO TpoBecTH uepes Touku B, C u D? ' i 2
OtBeT obocHyliTE. B _d__
3. Otpesok AD — bduccexTpHca TpeyronabHuKa ABC, Touka O — LIEHTp = .

OKPYXHOCTH, BIHcaHHOH B TpeyronsHuk ABC. IlnockocTs o npoxomnt

yepes ToukH A, O 1 C. JlokaxmHTe, 94TO ToUKa B IeXXHT B MIIOCKOCTH 6. -
4. Toukn M v N npHHaZIEXAT COOTBETCTBEHHO rpaHaM SAB u SBC

nupamugsl SABC (puc. 8). Iloctpoiite Touky mepecedeHHA npamoil MN

C MIoCKOCTRID SAC.

5. Tloctpoiite ceyenne Kyoa ABCDA1B1C1D1 niocKoeThIo, poxoammei |~ 7

Yyepes BepimuHy B1 u Toukn M m K, mpHHAIISKAIIHE cOOTBETCTBEHHO

pébpam AB u CC1.

Kounrpoabsnas padora "[lapaniesabHOCTh B IPOCTPaHCTBE .

http://sansei-alex.ru/wp-content/uploads/2018/07/atanasyn 10kr 1.2-2.pdf

1°. IIpsimele @ 1 b JexxaT B IlepeceKaloIUXCsi ILJIOCKO-
cTaX o ¥ . Moryr Jin 3TH npsiMbie OBIThH: a) HapasliebLHLIMHA;
6) ckpemuBapmuMucsa? CaeiaiiTe pUCYHOK JJISI KaXXJAOro BO3-
MOXKHOI'0 cjayudas.

20, Yepes Touky O, He JIeKalllyi0 MeX Iy napajejbHbIMHA
IUIOCKOCTSIMH o ¥ [}, npoBefeHbl npsimeie ! u m. Ilpamas [
repeceKkaeT IUJIOCKOCTH o M [3 B Toukax A, U A, COOTBeT-
CTBeHHO, IIpsiMasi m — B Toukax B, u B,. Haligute AJIUHY
oTpe3ka A,B,, ecaiu A,B,=15 cMm, OB,:0B,=3:5.

3. U3o6pasute Terpasap DABC u HOCTPOUTe ero ceueHue
IJIOCKOCTHI0, MpoXoAsiie uepe3 Touku M u N, siBasIoluecs
cepeauHaMu pébep DC u BC, u Touky K, Takymw, uto K € DA,
AK:KD=1:3.

KountpoJabsHas padora ""B3aumHoe pacnoJio:keHue NpsiMbIX U IJIOCKOCTEH B
npocrpancrse'.

http://sansei-alex.ru/wp-content/uploads/2018/07/atanasyn 10kr 1.1-2.pdf



http://sansei-alex.ru/wp-content/uploads/2018/07/atanasyn_10kr_1.2-2.pdf
http://sansei-alex.ru/wp-content/uploads/2018/07/atanasyn_10kr_1.1-2.pdf

1°. TpeyroaeHukn ABC u ADC JnexaT B pasHBIX ILIOCKO-
CTAX U uUMeloT odiyio ctopony AC. Touka P — cepeiuHa CTO-
poHsl AD, Touka K — cepeauna DC.

a) KakoBo B3aumMHOe pacnoJioxkenue npsimeix PK u AB?

0) Yemy paBeH yroa Mexay npsamMeiMu PK u AB, eciu
LABC=40° u £LBCA=80°? OTrBeT 000CHYIiTe.

2. JlaH npocTpaHCTBEHHBLIH 4YeThIpEXyroibHUK ABCD, M
U N — cepeaussl cTopoH AB u BC coorBercTBeHHO, E€CD,
KeDA, DE:EC=1:2, DK:KA-=1:2.

a)’ BrImoJIHHTe PHCYHOK K 3ajaue.

0) JlokaskuTe, 4YTO UeTLIpEXYTroJbHUK MNEK — Tpanenus.

KourtpoabHas padora «Yribl U pacCTOSTHUSD).

http://sansei-alex.ru/wp-content/uploads/2018/07/atanasyn 10kr 2.1-2.pdf

1. OcHOBaHMeM MNpPAMOYIOJLHOrO Iapasulejenunena cjiay-
JKUT KBaJpaT, AHATOHAJb Mapajleienunesa pasa 2V6 cM, a
ero uaMepeHusi oTHocsATes Kak 1:1:2. Haiigure:

a)’ uaMepeHHsl NnapaJsulelielnuiesa;

6)° cuHyC yrja MesKAy AMaroHalbio Hapajuleslelumnejga u
IJIOCKOCTLIO ero OCHOBaHMS.

2. Cropona kBajgpata ABCD paBHa a. Yepes cropony AD
[IpoBeJieHa IJIOCKOCThL (¢ HA PacCTOSHHH % OT TOUKH B.

a)’ Haiigure pacctosHue oT TouKH C [0 IJIOCKOCTH Of.
0)° INokaskuTe Ha PHCYHKe JHHEHHBII YroJ JABYTrpaHHOrO
yriia BADM, Mec .

B) HaiiguTe cuHyC yrja MeskJy ILIOCKOCTBIO KBajpaTa H
IJIOCKOCTRLIO OL.


http://sansei-alex.ru/wp-content/uploads/2018/07/atanasyn_10kr_2.1-2.pdf

HTorosasi koHTpoJILHAsI padoTa (2 yaca).

[

a Hano: a L (ABC),
M MD | BC,
B D — cepenuna BC.
D Hoxasams: AB = AC
A
C

I
B nmpaMoyroasHOM NapalielenHIe e ITHHA JHAroHamH 44/ 21 oM,

JTHHBI €70 H3MepeHHi oTHocATeA Kak 1: 2 @ 4. Halitu niomans

MOTHOH IMOBEPXHOCTH MAPAJIICIICITHITCTA.

B npaeunpHOR 4eTHIPEXYTONBHOH MHPAMHIE CTOPOHA OCHOBAHHA
paBHa 4 M., a BeIcOTa paBHa 2 M. HaliTH yron HaximoHa OOKOBOH
TPaHH K IUIOCKOCTH OCHOBAHHA: IUIOIIANE ITOTHOH MOBEPXHOCTH
TTHPAMHTEL.

OcnopanneM mupamuael MABCD sB1feTca npAMOYTOIBHHEK
ABCD co croporama AB =5 emu AD = 12 cm. Bokosoe pedpo
MA mepneHIHKYIAPHO K ILIOCKOCTH OCHOBAHHA MHPaMHIBL H
paeHo 4 cum. Haiite yron Haknona pedpa MC k mmockocta ABCD.
*9) IMocTpoiire ceYeHHE MHPAMHIEI INIOCKOCTRED, MAPAIUIEIEHOM
ILTOCKOCTH OCHOBAHHA H MPOX0oAIIeH yepes Touky F Ha pebpe
MA. MF : FA =1 : 3. HalfinuTe m1omans cedcHHA.



[Ipunoxenue 2.

11 kaacc

KonTtposbHnasi pabora "AHanuTuyeckasi reomerpus'

KonTpoabHas padora "O0béM MHOrorpaHHuka'

KonTpoabHasi padora "[loBTOpeHUe: MHOTOTPAHHUKH, CeYeHHsI MHOTOTPAHHUKOB''
KonTtpouabHnas pa6ora "Tesia u noBepxHocTu Bpamenus"

KonTtpoabnas padora "Ilnomaau noBepxHocTH M 00bEMBI KPYIJIBbIX Tea"
KounrpoabsHnas padora ""BekTopsl B npocTpancTse'

HToroBasi KOHTpoJIbLHAA padoTa (24aca)



[Tpunoxenue 2
Peanu3zanus BoCHUTATEIbHOI0 MOTEHMAJIA HA YPOKAX

Peanu3anuss BOCHHMTATENFHOTO IMOTEHLMANA YpOKa MPEAINOJaraeT OPUEHTALUIO Ha
LIEJIEBbIE IPUOPUTETHI, CBSI3aHHBIE C BO3PACTHBIMU OCOOCHHOCTSIMU ILIKOJIBHUKA, €ro
BEAYIIYIO I€ATEIBHOCTD, YTO 00ECIICYNBACT:

- YCTQHOBJICHHE JIOBEPUTENIbHBIX OTHOLICHUH MEXIy Yy4YUTEIeM U €ro
YYCHHKAMH, CHOCOOCTBYIOUIMX IO3UTUBHOMY BOCIPHATHIO YYaIIUMHUCS TpeOOBaHHWNA U
poch0 yuuTens, NMPUBJICYEHUIO UX BHUMaHMS K OOCYXJIaeMOM Ha ypoke HH(OpMaiu,
aKTUBU3AlMK UX [IO3HABATEIILHON J€STENbHOCTH;

— MpUBJICUCHNE BHUMAHUS IIKOJIHUKOB K IIEHHOCTHOMY acIleKTy U3y4aeMbIX Ha
ypoKax sIBJIEHUI, opraHu3aius ux paboThl C MOJTy4aeMOW Ha ypOKE COLUAIbHO 3HAYUMOMH
nH(pOopMaMeH—HUIIMMIPOBAHUE €€ 00CYKICHNUS, BBICKAa3bIBAaHHUS YYAIIUMUCS CBOGTO MHEHHUS
IO €€ MOBOJY, BBIPA0OTKH CBOETO K HEHl OTHOIIEHUS;

— OpraHU3alMI0 Ha YPOKaX AaKTHBHOM NEATENBHOCTH YYalIUXCS, B TOM YHCIE
IIOMCKOBO-UCCIIEI0BATENIBCKOM, HAa Pa3HbIX YPOBHAX MO3HABATEILHOW CaMOCTOSITEIbHOCTH (B
9TOM W 3aKJIIOYAETCs BAXKHEWINEee YCIOBHE pEaTM3allMyd BOCHHTATEILHOTO ITOTCHIMAIA
COBPEMEHHOI'0 ypoKa — aKTHBHAsl IO3HAaBATENIbHAS J1€ATEIbHOCTD J1eTei);

- WCTIOJb30BAHNE BOCIIMTATEIBHBIX BO3MOXXHOCTEH COAEp)KaHUS y4eOHOro
npeaMera uepe3 JEMOHCTpalMI0 JETSAM I[PUMEPOB OTBETCTBEHHOTO, TIPaKJaHCKOTO
MOBEJICHUS, TPOSBICHUS  YEJIOBEKOMIOOMS ¥ JTOOpOCEepACYHOCTH, depe3  MoJa0op
COOTBETCTBYIOLIMX TEKCTOB Ul YTCHMs, 3a/ad JJIs pelieHHs], TpOoOJIEeMHBIX CUTYyallMi ajs
o0CyXIeHUS B Kiacce.

B opranmzanum mnpouecca BOCHUTAHMA HCHOJb3yeTCsl MOTEHUHMAT YpPOKa,
UCNIOJB3YIOTCS ClIeAyIolue BBl U (pOPMBI 1eATeIbHOCTH:

— 3aHATUSA — YPOKH, 3aHATUSA-3KCKYPCUH, KOTOpbBIE, PACHIMPSIOT 00pa3oBaTEIbHOE
MIPOCTPAHCTBO TPEAMETa, BOCHHUTHIBAIOT JIIOOOBb K NPEKPACHOMY, K MPHUPONE, K POAHOMY
ropoay;

— MHTEpPaKTUBHBIM  Qopmar 3aHsITMd B  My3ee, KOTOpPbI  CIIOCOOCTBYET
3(pEKTUBHOMY 3aKpEIUIEHUIO TEM YPOKa;

— TEMAaTH4eCKHe  MPOEKTHI,  CIIOCOOCTBYIONIME  PACKPBITHIO  TBOPYECKUX
ciocoOHocTel  oOydaroImuxcss ¢ pa3HbIMH  00pa3oBaTeIbHBIMH  MOTPEOHOCTAMH U
WH/IMBUyaIbHBIMUA BO3MOKHOCTSIMU;

— TpeIMeTHble 00pa3oBaTeIbHbIE COOBITHS (TIPEAMETHBIE HEAETH) Il O0YJaOLIHXCSI
C UENbI0 Pa3BUTUS [O3HABATENIFHOW M TBOPYECKOM aKTUBHOCTH, WHHIMATUBHOCTH B
pa3NUYHbIX cepax MpeIMETHOHN NesTeTbHOCTH;

— yudeOHble (OMMMITHA/IBI, 3aHUMATENIbHBIE YPOKH M TSTHUMHUHYTKH, YPOK — JIEIOBast
urpa;

— YpOK — IMYTEIIEeCTBUE, YPOK MacTep-KiIacc, ypoK-UCCIeIOBaHUE H . );

— ucnoab3oBanue KT 1 qucTaHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUI 00yUeHMs,
00eCTeYnBAONINX COBPEMEHHBIE AaKTHBHOCTH OOyJarommxcsi (IporpamMMbI-TPEHaKEPHI,
TECTBI, 3a4eThl B AJIEKTPOHHBIX TNPHIOKECHUAX, MYIbTUMEIUNHBIE MpPE3eHTAIUH, HAy4HO-
MOMYJISIpHBIE  Tiepenadd, (UIbMBI, OOYYalolIMe CaWThl, YPOKH OHJIANH, BHUICOJEKITUH,
OHJIAMH-KOH(EPEHIINH U JIp.);

[TpumeHeHrne Ha YpOKEe HHTEPAKTHBHBIX (HOPM pabOTHI yUaIHXCS:

— MHTEJJIEKTYaJbHBIX UTP, TUAAKTUYECKOTO TeaTpa, IPyNnoBoi paboThl WK paboThI
B Tapax;

— HCIOJIb30BaHUE  BHU3YaJbHBIX  00pa3oB  (IIPEIMETHO-ICTETUYECKOM  Cpebl,
HaTIISITHAsT

— aruTauus IWKOJIbHBIX CTEH/IOB, PEJIMETHON HAMIPABICHHOCTH);

— BKJIFOYECHHE B YPOK UTPOBBIX MPOLEAYP, KOTOPHIE IOMOTAIOT TMOIIePKATh

— MOTHBALlMIO JeTed K TOJYYEHUIO 3HAHMH, HAJIaXHBAaHUIO TO3UTUBHBIX



MEXJIMYHOCTHBIX OTHOIIEHUI B Kjacce, MOMOIalT YCTaHOBJIEHHUIO J00pOXKeTaTeIbHON
arMocdepsl BO BpeMs ypoKa (COTPYAHUYECTBO, MOOIIPEHUE, TOBEpUE, MOPYUCHHE BAXKHOTO
7ier1a, SMIIATH, CO3/laHUE CUTYallUU yCIexa);

— OpraHu3anys HaCTaBHUYECTBA MOTHBUPOBAHHBIX U IPYAUPOBAHHBIX 00yJarOIINXCs
HaJ MEHEE YCIIEBAIOIMMU OJAHOKIACCHUKAMH, YTO JAeT IIKOJbHUKAM COLMAJIbHO 3HAYMMBbIN
OIIBIT COTPYAHUYECTBA U B3aUMHOM IIOMOILIY;

— peduieKCuM ¥ CaMOOLIEHKH, IUIAHUPOBAHUS JESITEIbHOCTH, BUAECHUS MPAaBUIBHOIO
BEKTOpa Ui JaJbHEHIIEro pa3BUTHS CIIOCOOHOCTEH;

— HCIOJIb30BaHUE T'a/PKETOB, OTKPBITBIX 00pa30BaTEIbHBIX PECYPCOB, CHCTEM

— YOpPAaBIICHHUA, YTO IIO3BOJIAET CO3JaTh YCIOBHS JUIA DPEaIU3aluy INPUHIUIIOB:
«o0pa3zoBaHue AJIsl BCEX», «00pa30BaHKE Uepe3 BCIO JKU3Hb», 00pa30BaHUE «BCET/A, BE3JC U
B JIt000€ BpeMs». Y 00ydaroluxcsi pa3BUBAIOTCS HABbIKM COTPYAHUYECTBA, KOMMYHUKAIUH,
COL[MAJILHOW OTBETCTBEHHOCTH, CIOCOOHOCTh KPUTHYECKH MBICIHTh, OMNEPAaTHBHO U
Ka4yeCTBEHHO pelIaTh NpoOeMbl; BOCIUTHIBAETCS IEHHOCTHOE OTHOIIEHUE K MUDY.

HenpeprbiBHBII MOMCK TPUEMOB U (POPM B3aMMOJIEHCTBHS MEJAaroroB U 00y4aronmuxcs
Ha y4eOHOM 3aHATUM I03BOJISIET IPUOOPETEHHBIM 3HAHUSAM, OTHOILEHHUSIM U ONBITY NEpPEeUTH
B COLIMAJIbHO 3HAYMMBbIE BHJIbI CAMOCTOSTEIIbHON J1E€ATEIBbHOCTH.
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