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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBISETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OO0IIero
00pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOKHOCTh U3y4EHUs AUCHUILUINH €CTECTBEHHO-HAayYHOU
HAIPaBJIEHHOCTH U IPEIMETOB I'yMaHUTAapHOTrO LuKiIa. IIOCKONBKY JIOTHYECKOE MBILNUICHUE,
dopmupyeMoe TpH HM3YYCHUH OOYYArOIIMMHUCS TOHSTHHHBIX OCHOB TI'€OMETPUH, TpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKHUX YTBEP)KIEHUH IpU pelIeHUU
FEOMETPUYECKHUX 3a/ad, YMEHHE BBIABUIaTb M OIPOBEPraTbh THUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIBb3YIOTCS NPU PEIIEHUH 3a]lady €CTECTBEHHO-HAY4YHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3a/1a4.

Llens ocBoeHUs1 TporpaMMel yuyebHoro kypca «I'eomerpusi» Ha yriryOJEHHOM YpOBHE —
pasBUTHE MHIUBHUIyalbHBIX CIIOCOOHOCTEH OOYy4aroIIMXCsl NpPU H3YyYEHUM TIEeOMETpUH, Kak
COCTaBJIAIOLIEH IpeaMeTHO obOnactu «MaremaTuka W MH(QOpPMAaTHKa» 4vepe3 obecreyeHue
BO3MOXXHOCTH IHPHOOPETEHUSI U HUCIOJIb30BaHUS 0oJiee IIyOOKMX TI€OMETPUYECKUX 3HAHUN U
NeHCTBUH, CeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YTriayOJIIEHHOM YPOBHE, pPacCIIUPSIFOIIUMU
U YCUJIMBAIOUIMMU Kypc 0a30BOr0 ypOBHS, SBJISIOTCS:

paclIMpeHue NPEACTaBICHUS O TIEOMETPUM KaK 4YacTU MHUPOBOH KYJIbTYphl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHMX
MaTeMaTUYeCKUX MOJENAX, IO3BOJISIONIMX ONMCHIBaTh W HU3ydaTb pa3Hble SBJICHUS
OKpY’KaloIllero MuUpa, 3HaHUE MOHATHIHOrO amnmnapata o pasaeny «CrepeoMeTpus» yueOHOTo
Kypca r€OMeTpHH;

(dbopmMHpoBaHHE YMEHMsI BJIa/IeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (PUTypax
U UX OCHOBHBIMU CBOWCTBaMH, 3HAHUE TeOpeM, POpMyl MU yYMEHHME UX HPHUMEHSThb, YMEHUs
JIOKa3bIBaTh TEOPEMbI M HaXOJIUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3aay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJENAX U B pPEaTbHOM MHpE
MHOTOTPaHHMKH U T€Ja BPAlEHUs], KOHCTPYMPOBAaTh T€OMETPUUECKUE MOJEIIN;

¢dbopMupoBanue NOHMMaHUS  BO3MOXKHOCTHU aKCHOMaTHYECKOTO MIOCTPOCHHUS
MaTeMaTUYeCKUX TEeOpHuil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKU TPU IMPOBEIECHUU
pacCyKIeHUN;

dopMHpOBaHHE YMEHMs BIaJe€Th METOJIAaMH JI0KAa3aTeIbCTB M AJTOPUTMOB pEILEHHUS,
YMEHMSI HX TPUMEHATh, MPOBOJIUTH JOKa3aTeIbHBIE pPACCY)KIEHUS B XOAE peIlIeHUs
CTEpEOMETPUYECKMX 337ady U 3aJad C T[PaKTHUYECKUM cojepkKaHHeM, (opMHupoBaHHE
OpeACTaBiIeHUss O HEeOOXOAMMOCTH JI0Ka3aTeIbCTB MpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKACHUN U POJIM aKCHOMATHKU B IPOBEAEHUM IE€AYKTUBHBIX PaCCYXICHU;

pa3BUTHE M COBEPILIEHCTBOBAHME WHTEIIEKTYaJlbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
oOyJaromuxcsi, TMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIIEI0BATEIbCKUX YMEHHHM, KPUTUYHOCTH
MBIILUIEHHS], UHTEPECA K U3YYEHHUIO T€OMETPUH;

¢dopmupoBaHne (YHKIMOHAIBHOW TI'PAaMOTHOCTH, PpEJIEBAaHTHOM T€OMETPHHU: YMEHUS
pacro3HaBaTh IPOSIBICHHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peasIbHBIX JKU3HEHHBIX CUTYalUSX U MPH U3YYEHUU APYTrUX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEW, MOJAEIUPOBAaHUS pEAIbHBIX CHUTyallMi, MCCIEN0BAaHUS
IIOCTPOEHHBIX MOJIENIEH, NHTEPIPETALIMH IT0JIYYEHHBIX PE3YJIbTATOB.



OCHOBHBIMH COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kkiaccax sBIAOTCS: «[IpsiMble M TUIOCKOCTH B TPOCTPAHCTBE», «MHOrorpaHHukmu», «Tema
BpaleHus», «BeKTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBEY, «J|BIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMU T€OMETpUU Ha yriayOosn€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXKATEIbHBIM JIMHHUSIM Yy4eOHOTO Kypca, a (GOpMHUpOBAHUE JOTHYECKHX YMEHUH
pacmpesenseTcss He TOJbKO IO COJEPKATENbHBIM JHUHUSM, HO W 1O ToAaM OOydYeHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIAMETHBIM  pe3yilbTaTaM  OCBOCHHS
OenepasibHO pabouell MPorpaMMebl, pacrpene’éHHbIM M0 ToAaM O00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPHHIMIIAAILHBIM BOIIPOCAM OOydYaroIImuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJTIEIOBATEIbHO M IOCTYIATEIbHO, C COOJIIOJIEHUEM MpPUHIHUIA
IIPEEeMCTBEHHOCTH, a HOBbIE 3HAaHHA BKIIOYaTh B OOLIYI0 CHUCTEMY T€OMETPHYECKHX
MIPEACTABICHUI 00YJarOIUXCsl, pacIupssi U yriyossisi e€, o0pa3ysi MPOUYHbIE MHOXKECTBEHHbIC
CBSI3U.

[Tepexon K U3y4EHHUIO TE€OMETPUH Ha YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus s nuddepeHnmanuu  00yueHUs, MOCTPOSHUS HHIAWBUIYaTbHBIX
00pa3oBaTeNbHBIX ~ NIpOrpamMM, OOECIeYuTh YrayOIEHHOE H3y4eHHE TeOMETPHH  Kak
coCTaBJIsItONIEeH yueOHOTO Ipeamera «MaTeMaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MAaTeMaTHKU C Y4ETOM BBIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXKAY OOIIMM U MpodeccrOHAIbHBIM
o0pa3zoBaHHEM.

Ha wusyuenue yuebGHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kimacce — 102 4gaca (3 yaca B Henento), B 11 kimacce — 102 ygaca (3 yaca B Heeno).

COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHUSA cTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBoO. [loHATHE
00 aKkCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anMHOe pacnosioxkeHue NpsIMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, NapaJlIeIbHbIE U
CKpeluBaromuecs npsamele. [IpuzHaku ckpemmBaromuxcs npsamsix. [lapamiensHocTs NpsAMBIX U
IUIOCKOCTEN B NMPOCTPAHCTBE: MapajuieibHbIE NPSIMbIE B IIPOCTPAHCTBE, NApauIEIbHOCTh TPEX
OpsIMBIX, MapajuleIbHOCTh OpsIMOM M miockocTd. [lapamnenbHoe W IEHTpaibHOE
MpoeKTUpOoBaHue, n3obpaxenue ¢uryp. OCHOBHBIE CBOMCTBA MapaJIeIbHOTO MTPOCKTUPOBAHHMS.
N300paxkenne ¢uryp B napaielbHOW MPOEKIUU. YTIbl C COHANPABICHHBIMUA CTOPOHAMH, YTOJ
MEXy NpSMBIMU B IpocTpaHCTBeE. [lapamienbHOCTh MIIOCKOCTEM: NapajuleabHbIE IJIOCKOCTH,
CBOICTBa mapasienbHbIX IIocKkocTel. [IpocTreiiie npocTpaHcTBeHHbIE GUTYPHI HA MJIOCKOCTH:
TeTpa’ap, NapaJIeJeNUIe], TIOCTPOCHUE CEYEHU M.

[lepnieHAUKYIApHOCTh TOPSIMOM M IUIOCKOCTH: NEPINEHAUKYJISAPHBIE MpsSMblE B
IIPOCTPAHCTBE, MpsMbIE NapaUIEIbHBIE M MEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPHU3HAK
NEPNEHAUKYJISIPHOCTH TPSIMOM M IUIOCKOCTH, TEOopeMa O TMpsSMOM MEepHeHIUKYISIPHON
10cKOCTH. OpTOroHanbHOE MpOeKTUpOoBaHUE. [lepneHAuKyasp U HAKIOHHBIE: PacCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIMS (PUTYPHI HA MIIOCKOCTb.



[leprieHAMKYASIPHOCTD TJIOCKOCTEN: MPU3HAK MEPIEHANKYISIPHOCTH ABYX IIockocTel. Teopema
0 TPEX NEPIECHAUKYIIApaXx.

VYIu1bl B IPOCTPAHCTBE: YIOJl MEXAY HPSAMOM U IUIOCKOCTBIO, IBYTPAHHBINA YIOJ1, IMHEWHBIN
yroa JBYIpPaHHOro yria. TpéXrpaHHblii W MHOrorpaHsble yribl. CBOWCTBa IJIOCKHUX YIJIOB
MHOTOrpaHHoro yria. CBoWCTBa IJIOCKMX U JBYI'PAaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopemsl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHororpaHHuKu

Bunbl MHOrorpaHHuUKOB, pa3BépTka MHororpaHHuka. [lpusma: n-yronapHas npusMma,
npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBas M IOJIHAS MOBEPXHOCTHh Mpu3Mbl. [lapannenenumnen,
IPSAMOYTOJIBHBIN MapajulelIelIuIel W ero cBoWcrBa. Kpargaiilume IyTh Ha IIOBEPXHOCTH
MHOrorpaHHuka. Teopema Oinepa. IIpoctpanctBeHHas Teopema Iludaropa. IMupammma: n-
yroyibHas MUpaMuja, IpaBuibHas U yced€HHas nupaMmuel. CBoiicTBa péOep U OOKOBBIX IpaHei
NpaBUIbHON nupamubl. [IpaBuiibHBIE MHOTOTPAaHHUKHU: INPAaBWIbHAs NpU3Ma M IpaBUIbHAs
NUpaMu/Jia, paBUIIbHASL TPEYTOJIbHAS MUPAMUJIa U IPaBUIbHBIN TeTpasap, kyO. [IpeacraBnenue
O MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa’1p, NOAEKASAP U HKOCAIP.

Brruncnenue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yribl. [lnomans 60xoBoi
MOBEPXHOCTU U IIOJIHOM IOBEPXHOCTU MPSMOM HPHU3MBbI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOI MMOBEPXHOCTH TPsAMOI mpu3Mbl. [lnomaas OOKOBOW MOBEPXHOCTH M TMOBEPXHOCTH
IIPaBUJILHOM MUPAMMJIBI, TEOPEMA O ILIOIIAAN YCEUEHHONW MUPAMUIBI.

CummeTpusi B MPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM MPABWIBHBIX MHOI'OTPAHHUKOB.
CummeTpusi B NpaBUIBHOM MHOIOTPAaHHUKE: CHUMMETpHUS MapajulesieNuNeaa, CUMMETPUs
IPABWIBHBIX IPU3M, CHMMETPHSI IPABUILHON UPAMU/IBL.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAINPABIICHHbIE W IPOTHBONOJIOKHO HaIpaBJIE€HHbIE BEKTOphL. PaBeHCTBO
BEKTOpPOB. [I€HCTBHSI C BEKTOPAaMH: CIIOKEHUE W BBIYATAHHE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, yMHOXXEHHME BeKkTopa Ha uucio. CBoicTBa cnoxkeHus BeKTopoB. CBoiicTBa
YMHOXEHHS BEKTOpa Ha uucio. [loHaTne kommuanapHsle BeKTOpsl. IIpu3Hak KoMImaHapHOCTH
TpéX BekTopoB. [IpaBuiio mnapamnenenunena. Teopema O pasiloKEHUM BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. [IpsAMoyronpHasg cuctemMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBs3p MeXAy KOOpAMHATaMH BEKTOpa M KOOpPAMHATAMU TOYEK. YTOI
Mexy BekTopamu. CKaJasipHOE POU3BEIEHUE BEKTOPOB.

11 KJIACC

Tena Bpamenus

[ToHATHSA: UUIMHApPUYECKAsh IOBEPXHOCTb, KOHUYECKash IOBEPXHOCTb, cheprueckas
MOBEPXHOCTh, OOpa3zyrolue mnoBepxHocTed. Tena BpalleHHs: HWIMHAP, KOHYC, yCEUEHHBIN
KOHYc, cdepa, map. BzaumHoe pacrnosnoxkeHue cepbl U MIOCKOCTH, KacaTelabHasl MIOCKOCTh K
cdepe. M300paxkeHue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka munmuHapa u konyca. CummeTpust
cdepsl U mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME NPSAMOYTOJIBHOIO
napauienenunena U cuenctsus u3 He€. OObEM NMpAMONW W HAKIOHHOW TPHU3MBI, IUIUHAPA,
nupamMubl 1 KoHyca. O6bEM 1mapa 1 apoBOro CErMeHTa.

KomOunanmu Tten BpamieHHss U MHOrorpaHHUKoOB. llpu3Ma, BhucaHHas B LWJIMHAP,
omnucaHHasg okosio IpuMHApa. [lepeceuenue cdepsl U mapa ¢ miockocTeio. Kacanue mapa u
cdepsl I0CKOCTHIO. [IoHATHE MHOTOTpaHHKKA, OIMCAHHOTO OKOJIO chephl, chepbl, BHIUCAHHON B
MHOTOTPaHHMK WJIU TEJIO BPALLCHMUS.



[Tnomans MOBEpXHOCTH IMJIMHIAPA, KOHyca, Iuiomanas chepbl u e€ yacterd. [logobue B
npoctpanctBe. OrHomieHHe O00BEMOB, TIUIOMIAAEH TOBEPXHOCTEH MOMOOHBIX  QUTYp.
[IpeoOpazoBanue momobus, roMoTeTus. PermieHne 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEPEOMETPUUECKIX METOJIOB.

[ToctpoeHue ceuyeHUl MHOTOTPAHHUMKOB Y TEJd BpaIICHUS: CEUYEHHUs IMHJIMHApA
(mapamienbHO M TMEPIEeHIUKYISPHO OCH), CEYEHUsi KOHyca (mapajuiejbHble OCHOBAaHUIO U
MPOXO/ISIINE Yepe3 BEPUIMHY), CEYCHUs IIapa, METOAbl MOCTPOCHUS CEUCHUN: METOJ| CJIENIOB,
METO/]l BHYTPEHHETO MPOSKTUPOBAHUS, METOJ IIEPEHOCA CEKYILEH TUIOCKOCTH.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bexkropsl B pocTpancTBe. Onepanuii HaJl BEKTOpaMu. BeKTopHOE YMHOKEHHE BEKTOPOB.
CaoiicTBa BeKTOpHOTO yMHOXeHHUs. [IpsMoyrosipHas cucreMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Paznoxenue Bekropa mno 6asucy. KoopanHaTHO-BEeKTOPHBIA METOA MpU
pEIIeHNU T€OMETPUYECKUX 3a/1ay.

JIBH2KeHHSI B IPOCTPAHCTBE

JBwxkenust npoctpancTBa. OtoOpaxkeHus. JIBwkeHuss ¥ paBeHCTBO (uryp. OOmume
CBOICTBa JBIKEHUN. BUIbI ABM)KEHUIN: MapaljieNbHBIA MEPEHOC, IEHTpalbHAas CHMMETPHS,
3epKajbHasi CHMMETpHUsI, TIOBOPOT BOKPYT npsimoit. [IpeoOpazoBanus nogodus. [Ipsmas u chepa
Ditnepa.

INIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUA YYEBHOI'O KYPCA
«'EOMETPUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE CPEIHEIO
OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:kianckoe BocIMTaHME:

Cc(OPMHUPOBAHHOCTh ~ TPAXKAAHCKOM MO3MLMU  OOydaromerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 4YJIEHa POCCHUIHCKOro OOIIECTBa, MPEJICTaBIE€HHE O MAaTEeMAaTHYECKUX OCHOBAaxX
(YHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBICHHUH, MpoIenyp TIpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMpPOCHI U JAPYroe), yMEHHWE B3aWMOJEUCTBOBATh C COLMAIBbHBIMM HMHCTHUTYTaMH B
COOTBETCTBUM € UX (DYHKIMSIMU U Ha3HAUCHUEM;

2) naTpuoTHYECKOe BOCIIMTAHHE:

c(OpMUPOBAHHOCTh POCCUNMCKON TPakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIJIOMY U
HACTOSIIIEMY POCCHMCKOM MaTeMaTHKH, LIEHHOCTHOE OTHOIIECHHE K JOCTHKEHMSIM POCCHUHCKHX
MaTEMAaTUKOB M POCCUHCKOM MaTeMaTU4eCKOW WIKOJIbI, MCIOJb30BaHUE 3THUX AOCTH)KCHHUH B
JPYTUX HayKax, TEXHOJIOTUSX, cepax IKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JAESITEIBbHOCTbIO YYEHOIO, OCO3HAHME JIMYHOIO BKJIaJa B IIOCTPOCHHE
YCTOMYHUBOTO OYAYIIETO;

4) acTeTHYECKOE BOCIUTAHUE:

ACTETUYECKOE  OTHOLIEHHWE K  MHpYy, BKJIIOYas  OCTETHUKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEW, OOBEKTOB, 3ajay, pELIeHWH, pacCyKACHHH, BOCHPUUMYHUBOCTh K
MaTeMaTUYeCKUM acleKTaM pa3InYHbIX BHI0B UCKYCCTBA;

5) puzuveckoe BocnuTaHHE:



c(OpMUPOBAHHOCTh YMEHHUS IPUMEHATh MaTeMaTUUECKHE 3HAHUS B MHTEpecax 3J0POBOT0O
u Oe3omacHOro o0Opa3a XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (30pPOBOE
NUTaHue, COATAHCUPOBAHHBIN PEXXUM 3aHATHH U OT/bIXA, peryysipHas (pu3nuecKasi akTHBHOCTH ),
buznyecKoe COBEPIICHCTBOBAHKE MTPH 3aHATHSAX CIIOPTUBHO-03/I0POBUTEIBHOMN IEATEIbHOCTHIO;

6) Tpy10BO€E BOCIUTAHME:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTU TPYIOJIOOMs, HHTEPEC K pa3iIu4yHbIM cepam
npoeCCHOHATILHON JESATEIbHOCTH, CBSI3aHHBIM C MAaTEeMaTUKON M €€ MPHUIIOKEHUSIMHU, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U pearu3oBbIBaTh COOCTBEHHbIE
JKU3HEHHBbIE TIUJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
camM000pa30BaHMIO Ha MPOTHKECHUH BCEH )KU3HH, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEHICHUU
IIPAKTUYECKUX 3a7a4 MaTEMaTUYECKOI HAIIpaBIEHHOCTH;

7) 3K0JI0rHYecKoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTh 3KOJOTHYECKOW KYJIbTYpbl, IOHUMaHHE BIHUSHUS COLUAIBHO-
HKOHOMUYECKUX IIPOLIECCOB HA COCTOSIHME HPHUPOJHON M COLMAIBHOM Cpelibl, OCO3HAaHUE
r00aNbHOTO ~ XapakTepa  SKOJOTMYECKMX  MpoOJieM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYECKUX 3HAHUN ISl pelIeHHs 3ajad B 00JacTU OKPY’KAIOLIEH Cpelbl, MIaHUPOBaHUE
MOCTYIKOB M OIEHKU UX BO3MOXKHBIX MOCIEICTBUM ISl OKPYKAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOT0 NO3HAHMA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHSA HAYKd M OOIIECTBEHHOW MPAKTUKH, MOHHMMaHWE MAaTeMaTH4eCKOW HaykKu Kak cdepbl
YeN0BEUYECKON JesITeIbHOCTH, STAloB €€ Pa3BUTUS U 3HAYUMOCTHU JUIS Pa3BUTHS LIUBUIU3AIIUH,
OBJIaJICHUE SI3bIKOM MaT€MaTUKH U MAaTEMaTU4YECKON KYyJIbTYpPOH KaK CPEeICTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYILECTBISATh MPOEKTHYIO M UCCIIEN0BATENbCKYIO I€ATEIbHOCTh UHINBUYaIbHO U
B TpyIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eHCTBUSA

ba3zoBble joruueckue JeicTBUSA:

BBISIBIIAT U XapaKTEPU30BaTh CYIIECTBEHHBIC TNPU3HAKU MATEMaTHYECKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OMNpEAENCHUS TMOHATHUH,
YCTaHABIMBATh CYIIECTBEHHBIN NpHU3HAK KIacCU(UKALMUA, OCHOBAaHUA Uil 000OIIeHUs u
CpPaBHEHUS, KPUTEPUU MTPOBOAUMOIO AHAIIN3A;

BOCIIPUHUMATh, (OPMYIHPOBATh W MPEOOPa3OBBIBATH CYXKIACHHS: YTBEPIUTEIbHBIC U
OTpUIaTeNbHbIE, EAMHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeurs B (akTax,
JAHHBIX, HAONIOMACHUSIX W  YTBEPXKACHHUSAX, TMpeiaraTh KpPUTEpUU JJIS  BBISBICHUS
3aKOHOMEPHOCTEN U POTUBOPEYUHIA;

JIeTIaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX M WHIYKTHUBHBIX
YMO3aKJIOUYEHUH, YMO3aKIIOUEHHI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIILHO JIOKA3aTebCTBA MATEMATHYECKUX YTBEPKIACHUHN (TIpSMBIE U
OT TPOTHUBHOTO), BBICTPAWBATh APTyMEHTAIUIO, TPHUBOJAWTH TMPUMEPHI W KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYKICHHSI U BHIBOJIBI;

BBIOUpaTh CHoco0 pemieHus YydeOHOW 3agaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pemieHusi, BBHIOMpATh HamOoJee TMOAXOMANIMN C Yy4E€TOM CaMOCTOSITEILHO BBIICICHHBIX
KpUTEPUEB).

ba3zoBble ncciaenoBareabLCKue AeiiCTBUA:



UCTIOJIB30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKHI HHCTPYMEHT IMO3HAHMS, POPMYINPOBATH
BOTIPOCHI, (UKCUPYIOIIME NPOTHBOpEYHEe, NpoOJeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

NPOBOJUTh  CAMOCTOSITENILHO — CIUTAHUPOBAHHBIA  DKCICPUMEHT, HUCCIECJIOBAHHE I10
YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO OOBEKTa, SBJICHUS, IMPOIECCa, BBISBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSMH, TPOIIECCAMH;

CaMOCTOSITENNEHO (HOPMYTUpPOBATh 000OIICHNS U BBIBOJIBI IO pe3ybTaTaM IMPOBEAEHHOTO
HaOJIFOICHUS, UCCIICIOBAHMSI, OICHUBAThH JIOCTOBEPHOCTH IMOJIYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
000011IeHMI;

IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IMPOLECCA, a TAKXKE BBIIBUTATH MPEATIONIOKEHUS O
€ro pa3BUTHH B HOBBIX YCJIOBHSX.

PatGora ¢ undopmaunmeii:

BBISIBIISITh EPUIMTHI MHPOPMAIIUH, JaAHHBIX, HECOOXOIUMBIX JJISi OTBETAa HAa BOIPOC M JIJIS
pelIeHHs 3a/1a9u;

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHUKOB pA3JIMYHBIX THIIOB, AaHAJIM3HPOBATH,
CHUCTEMAaTH3UpPOBaTh M HHTEPIPETUPOBATh HMH(DOpPMAIUIO pPA3IUYHBIX BUAOB U (opm
NPE/ICTABIICHHUS;

CTPYKTYpUpOBaTh  WHPOpPMANMIO, TPEACTaBIATh €€ B  pa3iuyHbIX  (opmax,
WITIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAGKHOCTh HMH(POpPMAIMK IO CaMOCTOATEIBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHSIM.

KoMMyHUKaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0wmenne:

BOCHIPUHUMATh M (OPMYJIHPOBATH CY)KJCHHS B COOTBETCTBHM C YCIOBUSIMH M ILEISIMH
061H€HI/I$I, ACHO, TOYHO, I'PaMOTHO BBIpAXXaTb CBOIO TOYKY 3PCHHUA B YCTHBIX W NHCbMCHHBIX
TCKCTax, JaBaTb IMOACHCHUA II0 XOAYy PpCeHICHHUA 3aJadd, KOMMCHTUPOBATH HOJ'IyLICHHblf/'I
pe3ysbTar;

B X07€ OOCYX/JEHHUS 33a/aBaTh BOINPOCHI MO CYLIECTBY OOCYXJIaeMOW TeMbI, MPOOJIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBaTb MACH, HAIICJICHHBIC Ha IMOUCK PCIICHHA, COIIOCTABJISATH CBOU
CYXKACHUA C CYXICHUAMH OPYIrUX YyJYaCTHUKOB AHajIora, O6Hap}I)KI/IBaTB pasindue U CXO0ACTBO
NO3ULIKH, B KOPpEKTHOU popme (HOpMyTHUpOBaTh Pa3HOIIACHS, CBOM BO3PAKEHMUS;

NPEICTaBIATh PE3yJIbTaThl pEIIeHHs 3a7ayd, SKCIEePUMEHTa, HCCIEeNIO0BaHMs, MPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (QopmaT BBICTYIUIEHUS C Yy4Y€TOM 3aJad MpEe3eHTalud U
0COOEHHOCTEHN ayAUTOPHH.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusanus:

COCTaBJIATh IUIAH, AJITOPUTM pELICHHS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIMXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI pelIeHuH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb, IMOLUOHAIbHBIH HHTEJJIEKT:

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
U MBICIUTENBHBIX IPOLIECCOB, HX pe3ydbTaToB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3ynbTaTa peleHrs MaTeMaTUIeCKOU 3a1a4H;



NpPEBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHKHYTHh INPH PEIICHUH 3a/1a4Hd, BHOCUTH
KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, NAHHBIX, HAHJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OLICHUBATh COOTBETCTBHE pe3y/ibTaTa I[EJIHM H YCIOBHSM, OOBSICHATH PHYHMHBI
JOCTYDKCHUSI WIIM HEJOCTIDKEHHsSI PE3yJbTaTOB NESATEIbHOCTH, HAaXOAWTh OMIMOKY, JaBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

CoBMecTHasl /1eSIT€JIbHOCTh:

MOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaIbHOH pabOTHI TpU
pemieHHH y4eOHBIX 3aJa4, NPUHUMATh IeJIb COBMECTHOH JESTEIbHOCTH, IUIAHUPOBATh
OpraHu3alliI0 COBMECTHON pabOThI, pacmpeneisiTb BHIBI paboT, JOTOBapUBAThCsA, O0CYXKAATh
MIPOLIECC B PE3YNIbTAT pabOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPynmoBbIX (Gopmax paboThl (0OCYKIeHUsS, OOMEH MHEHHH, «MO3TOBBIE
HITYPMBI» W WHBIC), BBITOJIHATH CBOK 4YacTh PabOThl M KOOPAWHUPOBATH CBOW JICHCTBHS C
JPYTUMH 4JICHAMH KOMAaHJbl, OLIEHWBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca o0yyaromuiicss HayquTCs:

° CBO6OI{HO ONneprupoOBaTh OCHOBHBIMU MOHATUAMHA CTCPCOMCETPHUU IIPU PCIICHUU 3a1a4 U
IMMPOBCACHNUN MAaTEMATUUCCKHX paccyn(ﬂeHI/H?I;

¢ [PUMCHATH AKCHUOMBI CTCPECOMCTpPHUU HU CICACTBUA M3 HUX TIpU PCIICHHUUN
TFEOMETPHUYCCKUX 3a]1a4;

° KJIaCCI/I(l)I/IIII/IpOBaTL B3aMMHOC PACIOJIOXKCHUC MTPAMBIX B ITPOCTPAHCTBE, IUIOCKOCTEHN B
NPOCTPAHCTBE, MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

L CBO6OI[HO ONCprUpOBaTh MOHATUAMHA, CBA3AHHBIMU C YIJIaMU B MPOCTPAHCTBEC: MCKIY
IPSIMBIMU B TIPOCTPAHCTBE, MEXKY MPSIMOM U TNIOCKOCTHIO;

o CBO6OI[HO ONneprupoBaTh NOHATUAMH, CBA3aHHBIMHU C MHOT'OTPaHHUKAMU,

e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (TpU3Ma, NUpaMHJA,
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);

L KJ'[aCCI/I(l)I/IHI/IpOBaTI) MHOI'OrpaHHUKH, BI)I6I/Ipa$I OCHOBAHUA I KHaCCI/I(i)I/IKaHI/II/I;

L CBO6OI[HO OnepupoBaTh MNOHATHUAMH, CBA3AHHBIMH C CCYCHUCM MHOI'OI'PaHHUKOB
MIOCKOCTBIO;

e  BBINOJIHATH NapaJlJIeNIbHOE, LIEHTPAJIbHOE M OPTOTOHAJILHOE MPOEKTUpOBaHue GUryp Ha
MJIOCKOCTh, BBITIOJHATH N300pakeHus pUryp Ha MmiocKOCTH;

® CTPOUTH CCUCHUSA MHOTOTPAaHHUKOB PA3JIMYHBIMH MCTOJAaMH, BBIIIOJHATH (BBIHOCHI)IG)
IUIOCKHE YEPTEeKU M3 PHCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUI CBEpXy, COOKY,
CHU3Y;,

® BBIYNCIATH IUIOMIAAX TOBEPXHOCTEH MHOTOTPAaHHHKOB (MpU3Ma, MUPaMHIA),
TEOMETPUUYECKHUX TeJ C MPUMEHEHUEM (HOPMYIT;

e CBOOOJHO OMEPUPOBATH MOHATHSAMH: CUMMETPUS B MPOCTPAHCTBE, ILIEHTP, OCh H
MJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPBI;

e CcBOOOJHO OMEPUPOBATH MOHSATUSMHU, COOTBETCTBYIOIIMMH BEKTOpPaM U KOOPJIHWHATAM B
POCTPAHCTBE;

®  BBINIOJIHATH JACHCTBUSI HAJl BEKTOPAMU;



pelmaTe 3aJaud Ha JO0KAa3aTelbCTBO MAaTEMaTHMYECKUX OTHOIIEHHH U HaXOXACHUE
FEOMETPUUECKUX  BEIMYMH, TPUMEHSS U3BECTHBIE METOAbl MpPH  PEHICHUU
MaTeMaTUYECKUX 3a7a4 OBBIIIEHHOI'O U BEICOKOI'O YPOBHSI CJIOKHOCTH;

MPUMEHSTH MIPOCTEHIINE MPOrPaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3aj1ay;

U3BJIEKATD, peoOpazoBbIBAThH u UHTEPIPETHPOBATH uH(bOpMaIUIO 0
NPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (HUrypax, IMPEICTaBICHHYI0 Ha YepTexax Hu
PUCYHKaXx;

IPUMEHATHh IIOJyYEHHbIE 3HAHMS Ha IIPaKTUKE: CpPaBHUBATh M AHAIU3UPOBATh
peasibHble CUTYyallud, MPUMEHSATh U3yUYEHHBIC MOHITHS B IMPOLIECCE MOUCKA PELICHUS
MaTeMaTHU4ecKu cPOpMYyITUPOBAHHOIN MPOOIEMBI, MOJICIUPOBATh PealbHbIE CUTYaIlluU
Ha S3bIKE TIEOMETPUM, MCCIEAO0BATh IIOCTPOCHHBIE MOJEIM C HCIOJIb30BaHUEM
TEeOMETPUYECKUX TOHATHH M TEOopeM, ammapara aiareOphl, pemaTh NPaKTHYeCKHe
3aJ]a4M, CBA3aHHbBIE C HAXOXKACHUEM I€OMETPUUECKUX BEIIUYUH;

UMETh IPEJCTaBICHUs] 00 OCHOBHBIX 3Talax pa3BUTHUsI T'€OMETPUU KaK COCTaBHOM
yacTu (pyHIaMEeHTa pa3BUTHS TEXHOJIOTHUH.

K konmy 11 kiacca o0yyaronuiicss Hay4uTCs:

CBOOOJHO OMEpPUPOBATH MOHITHIMHU, CBSI3AHHBIMU C IWJIHHIPUYECKON, KOHMYECKON U
cheprueckoil MOBEPXHOCTSIMU, OOBSICHATH CITIOCOOBI MOTyUEHUST;

OTEpUPOBATh MOHSTUSIMHU, CBS3AHHBIMHU C TEJIaMH BPAIICHUS: IHJIUHIPOM, KOHYCOM,
chepoil u mapowm;

pacro3HaBaTh Tesa BpalleHus (IWIHHIP, KOHYC, cdepa U map) U 00BACHATH CIIOCOOBI
MIOJTy4YEHUS TeJl BPAIICHUS;

KJIaCCU(UIIMPOBATH B3aUMHOE PACMOI0XKeHUE cephl U MIIOCKOCTH;

BBIUKCIIATh BEJIWYUHBI JIEMEHTOB MHOTOIPAHHHUKOB W TeJl BpalleHus, 0OBEMBI U
TUTOIIAAN TTOBEPXHOCTEH MHOTOTPAHHUKOB M TE€J BPAIEHHS, TEOMETPHUECKUX TEN C
npuMeHeHueM Gopmyi;

CBOOOJIHO OMEpPUPOBATh MOHIATUSMH, CBSI3aHHBIMM C KOMOMHAIIUSIMM TeJ BpAIIEHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M OMHMCAaHHBIA OKOJO chepsl,
cdepa, BliMcaHHAsi B MHOTOTPAHHUK UITU TEJIO BPAIICHHUS;

BBIYUCIISITH COOTHOMICHHUS MEX]Ty TUIOMIAIMK ITOBEPXHOCTEH U 00BbEMaMH 1O0OHBIX
TeI;

n300paxarh H3ydyaeMble (UTYpBl, BBIIIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PHCYHKOB HPOCTBIX O0OBEMHBIX (DUTYp: BUJA CBEPXY, COOKY, CHU3Y, CTPOUTh CEUCHMS
TeJ BpaIICHHUS;

U3BIIEKATD, UHTEPIPETUPOBATH u peoOpa3oBbIBATH UH(POPMALINIO 0
IPOCTPAHCTBEHHBIX TEOMETPHUECKUX (HUTypax, IMPEICTaBICHHYI0 Ha 4YepTekax |
PHCYHKaX;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OTEPAIMK HaJl BEKTOPaMHU;

3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKapTOBOM CHCTEME KOOPAMHAT;

pemiaTb TeOMETPUYECKHE 3a/ladyd Ha BBIUYMCICHHE YIJIOB MEXIy MNpSAMBIMH U
IUIOCKOCTSIMHM, BBIYMCIICHHE PACCTOSHUM OT TOYKM J0 IUIOCKOCTH, B IIEJIOM, Ha
pUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO A IPH PEUICHUN;



CBOOOJHO OIEPUPOBATH IMOHSATUSMHU, CBSI3aHHBIMU C JBWKECHHEM B MPOCTPAHCTBE,
3HaTh CBOMCTBA JIBM)KCHHIA,

BBIMOJHATh M300paKeHUsST MHOTOTPAHHUKOB M TeN BpalllEeHUS NP MapajljieIbHOM
NepeHoce, LEHTPAIbHON CUMMETpPUH, 3epKajIbHOH CUMMETPUHU, MIPH MOBOPOTE BOKPYT
npsAMOii, mpeoOpa3oBaHus Moa00us;

CTPOUTh CEUYEHHUS MHOTOIPAaHHUKOB U Tel BpALEHUS: CEUYECHMS IHIMHIpA
(mapasuieNbHO ¥ MEPHEHAUKYIIIPHO OCH), CEUeHHs KOHYCa (IapajljiebHble OCHOBAHUIO
U IIPOXOSIINE YepE3 BEPIINHY), CEUEHHUS L1apa;

UCIIOJIb30BaTh METOJbl IOCTPOEHUS CEUEHUMH: METOJ CIEI0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUS, METO/]I IEPEeHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

OPUMEHATh TEeOMETpHuYeCKHe (DaKThl I pEIIeHHs CTePEOMETPUYECKHX 3ajad,
IIPEII0JIaratoIuX HECKOJIBKO LIaroB PELEHUs], €CJIU yCJIOBUS IPUMEHEHHUS 3a/laHbl B
SIBHOW M HESIBHOU (hopMme;

pemath 3ajayd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKMX OTHOLICHUM M HaxOKICHHE
F€OMETPUUYECKUX BEIUYUH;

MPUMEHSTh POTPAMMHBIE CPEJCTBA U AJIEKTPOHHO-KOMMYHUKAIIHOHHBIE CUCTEMBI PU
pEIlIeHUU CTEPEOMETPUIECKHX 33/1aY;

OPUMEHSTh T[IOJTYYEHHbIE 3HAHUS HA NPAKTHKE: CpPaBHUBATh, aHAIM3UPOBATh H
OLICHUBATh peajbHbIe CUTYAIlHH, IPUMEHSATh U3yUCHHBIC MOHSATHUS, TECOPEMBI, CBOMCTBA
B IIpollecce IIOMCKA PELIEHUS MaTeMaTHYecKu COOPMYIUPOBAHHON MpPOOIEMBI,
MOJIEJIMPOBATh peabHbIE CUTYAl[MH HA 3bIKE [€OMETPUH, UCCIIE0BATh TOCTPOCHHbIE
MOJIEJIM C UCIOJB30BaHUEM T'€OMETPHUUECKUX MOHITHI M TeopeM, ammapara aireOpsl,
peliaTh IPaKTHYeCKHUEe 33Ja41, CBA3aHHbBIE C HAXOKICHHUEM I€OMETPUUECKUX BEIUYUH;
UMETh MpPEJCTaBiICHUs] 00 OCHOBHBIX 3Tamax pa3BUTHS T€OMETPUU KaK COCTaBHOMN
yacTu (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosaunyecTBOo 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM Kontposbmbie  Ipakrieckne (uudpossbie)
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes
1 Brenenue B ctepeoMeTpuio 23 2
5 B3anMHOe pacnonokeHue npsimMbIX B 6 1
MIPOCTPAHCTBE
3 [TapannienbHOCTh IPSIMBIX U IJIOCKOCTEN B 8
IIPOCTPAHCTBE
4 HepHeH)II/IISYJIFIpHOCTL MPSIMBIX U o5
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VYTl ¥ paccTosHUS 16 1
6 MHororpaHHUKH 7 1
7 BekTopsl B IpOCTpaHCTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0




11 KIIACC

KosuvecTBo 4acoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3jae/ioB U TeM U
Ne n/m EpOrPAMMEI pasi Beero Kontposbubie IIpakrnueckue f)lgp(al::?ooBBalegbnme
padoThI padoThI pecypeb
1 AHaMTHYECKast TEOMETPHS 15 2
5 [ToBTOpEHME, 06061HCHIiIe u 15 1
CUCTEMAaTH3aIHsl 3HAHHUH
3 OO0BEM MHOTOTpaHHUKA 17 1
4 Tena BpameHus 24 1
5 [1nomaayu noBepxXHOCTU U OOBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHus 5 1
7 [ToBTOpEHwUeE, 0606HI€HI:I€ " 17 5
CUCTeMaTH3aIysl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 9 0




ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE IIJIOCKOCTH, MapalIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

https://www.yaklass.ru/

[ToHsATHS CTEpEOMETPHH: TOUKA,
mpsiMasi, MI0CKOCTh, TIPOCTPAHCTBO.
OcHoBHbIe NpaBuiia H300pakeHUs Ha
PHUCYHKE IJIOCKOCTH, TTapalUIeTIbHBIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsTus: nepecexaronuecs
IIJIOCKOCTH, IIEPECEKAOIINECS
npsMasi U MIOCKOCTh;
MOJYIIPOCTPAHCTBO

https://www.yaklass.ru/

https://www.yaklass.ru/

[TonsTHS: IEepeceKaroIuecs
TUIOCKOCTH, MEPECEKAIOIIHEcs
npsiMasi ¥ MJI0CKOCTb;
MOJYTIPOCTPAHCTBO

MHororpaHHUKH, U300paKeHUE
MIPOCTENIINX IPOCTPAHCTBEHHBIX
¢buryp, HeCyIEeCTBYIOIHUX 00BEKTOB
AKCHOMBI CTEPEOMETPHUH U NIEPBBIE
CIIEJICTBUS U3 HUX

MHororpaHHuKH, U300paKeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX
(buryp, HECYIIECTBYIOIMHUX 0OHEKTOB

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://www.yaklass.ru/

Bxomnas koHTpoapHas pabora

https://resh.edu.ru/
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10

11

12

13

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
cieactBus u3 HUX. CrocoOsl 3a1aHus
IIPSIMBIX U INIOCKOCTEN B
npoctpancTBe. O003HaUCHUS
IPSIMBIX U IJIOCKOCTEN

N300paxkeHne ceueHmil mupamMuIbl,
Ky0a ¥ MPU3MBbI, KOTOPbIE TIPOXOISAT
gyepes ux péopa. M3obpaxenue
MepeCceUeHUs MOTyICHHBIX
IJIOCKOCTEN. PackpammBanue
MOCTPOCHHBIX CCUCHHUH Pa3HBIMU
IBETaMHU

N300paxkeHne ceueHui mupamMuIbl,
Ky0a ¥ MPU3MbI, KOTOPBIC TIPOXOJISAT
gepes ux péopa. M3o0paxenue
MEPECceUCHUS MOTyUYCHHBIX
II0cKoCTeN. PackpammBanue
MOCTPOCHHBIX CCUCHHUH Pa3HBIMU
IIBETaMH

N300paxenune ceueHnit mupamMuibl,
Ky0a ¥ IpU3Mbl, KOTOPBIE TPOXOJIAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus MoIyuYeHHbIX
II0cKOCTeN. PackpammBanue
MOCTPOSHHBIX CEUECHHUH Pa3HBIMU
OBE€TaMHu

N300pakeHne ceueHuil mupaMupl,
Ky0a U pU3Mbl, KOTOpPbIE TPOXOIAT
yepes ux péopa. M3obpaxenue
nepeceyeHus Moay4eHHBIX
IJI0CKOCTEN. PackpammBanue
MTOCTPOECHHBIX CEYEHUN Pa3HbIMU
LBETaMU

https://resh.edu.ru/

https://resh.edu.ru/

https://www.yaklass.ru/

https://resh.edu.ru/

https://resh.edu.ru/

14

Meron cnenoB 1 MOCTPOEHUs
CCUEHUN

https://resh.edu.ru/
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15

16

17

Meron cnenoB 1 MOCTPOEHUs
ceuenuii. CBOMCTBA MEpEeCEUCHUI
IPSIMBIX U IJIOCKOCTEMN

Meton cienoB uisl IOCTPOEHUS
ceuenuii. CBOMCTBA MEpeCcEeUCHUI
IPSIMBIX U IJIOCKOCTEN

ITocTpoeHue ceuenuil B mupamMu/e,
KyOe 1o TpéM Toukam Ha péOpax.
Co3zaHue BBIHOCHBIX YEpTEXEH U
3aIyCh IIAaroB IMOCTPOCHUS

https://www.yaklass.ru/

https://resh.edu.ru/

https://resh.edu.ru/

18

19

20

[TocTpoeHue ceueHuii B mupamMue,
KyOe 110 TpéM TouKaM Ha pEOpax.
Co3aHue BEIHOCHBIX YEpTEkKEN U
3aMuCh MIaroB MOCTPOCHUS

[TocTpoeHue ceyeHnit B mupamu/e,
KyOe 110 TpéM TouKaM Ha péOpax.
Co31aHne BBIHOCHBIX UepTexen U
3aITUCh IAroB MOCTPOCHUS

[ToctpoeHue ceueHuii B mupamue,
KyOe 1o TpéM ToukaM Ha pebpax.
Co3nanne BRIHOCHBIX YEPTEXKEH U
3aMuch M1aroB MOCTPOCHUS

https://resh.edu.ru/

https://www.yaklass.ru/

https://resh.edu.ru/

21

[ToBTopenue mranumerpun: Teopema
O TIPOTIOPIIMOHATIBHBIX OTPE3KaXx.
[Too6ue TpeyroJbHUKOB

https://resh.edu.ru/

22

[ToBTrOopenue mianumerpuu: Teopema
Menenas. PacueTsl B ceueHNIX Ha
BBIHOCHBIX 4epTexax. Mcropus
Pa3BUTHS TUIAHUMETPHUH U
CTEpPEOMETPUU

https://resh.edu.ru/

23

KontponsHas padora "AKCHOMBI
p p
crepeomerpun. CeueHus"

https://resh.edu.ru/

24

B3anMHOe pacnoioxkeHne IpsMbIX B
npoctpancTBe. CKpenuBarommecs

https://www.yaklass.ru/
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npsMele. [Ipusnaku
CKPEIIMBAIOIINXCS NPSAMBIX.
[TapamienpHble IpsMBbIE B
IIPOCTPAHCTBE

25

26

Teopema o CylecTBOBaHUH U
€AVMHCTBEHHOCTH IPSIMOU
napajieIbHON JaHHOW MPSMOH,
MIPOXOAAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEXKAILlEH Ha
JTAHHOU npsimoil. Jlemma o
[ePECCUCHUH NapaAJIEIIbHBIX MPSIMbIX
IIJIOCKOCTBIO

[TapamienbHOCTB TPEX NPSIMBIX.
Teopema o TpEX mapaIeIbHbIX
npsAMbIX. Teopema o
CKpEUIMBAIOIIUXCS MPSMBIX

https://resh.edu.ru/

https://www.yaklass.ru/

27

[TapannenpHOE NPOEKTUPOBAHMUE.
OcHOBHBIE CBOMCTBA apaJIETLHOTO
npoekTupoBanus. M3o0paxenue
pa3HbIX (GUTYp B MapayieabHON
ITPOEKIINH

https://resh.edu.ru/

28

29

[enTpansHas npoekuus. YToiui ¢
COHAITPaBJICHHBIMHU CTOPOHAMH. YTOJI
MEXY IPSIMbIMU

3agaun Ha 10KA3aTeIbCTBO U
HCCIEN0BAHUE, CBA3aHHEIE C
paCHOJ'IO)KCHI/IeM pr[MI)IX B
MIPOCTPAHCTBE

https://resh.edu.ru/

https://resh.edu.ru/

30

[TonsTHS: MapanIenbHOCTh NPAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[IapaJUIEIbHOCTH MIPSIMON U
mockocTH. CBoMCTBA
[apaJuIEIbHOCTH IPSIMOU U
IJIOCKOCTH

https://www.yaklass.ru/

31

['eomeTpuueckue 3amaun Ha

https://resh.edu.ru/



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

BBIUYHCIIEHUE U JJOKA3aTENbCTBO,
CBSI3aHHbIE C [IAPAJICIIBHOCTBIO
IIPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

32

33

34

35

[Toctpoenue ceueHus, MpOXOISAIIETO
yepe3 JaHHYIO MPSIMYI0 Ha YepTexXe U
MapajyIeIbHOIO IPYroi MpsSMOil.
Pacuér orHOLIEHM I

[TapannensHas npoekuus,
MIPUMEHEHHUE VIS TIOCTPOCHUS
cedeHui Ky0a 1 mapasuiesenure/a.
CaoiicTBa napajuienenuneaa u
MIPU3MBI

[TapannenpHbIE IIIOCKOCTH.
[Ipu3Haku napajieabHOCTH IBYX
IIOCKOCTEM

TeopemMa 0 napasnienbHOCTU U
€IMHCTBEHHOCTH IJIOCKOCTH,
MPOXOASAIICH uepe3 TOUKY, HE
MIPUHAJICKAIYIO JTAHHOU TIOCKOCTH
U CIIEACTBUS U3 HEE

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://www.yaklass.ru/

36

CaolicTBa napamuienbHbIX
IJIOCKOCTEM: O MapajuIeIbHOCTH
MIPSAMBIX [IEPECEYCHUS IIPU
MIEPECEUECHHUH IBYX NapaJlIeIbHBIX
IIJIOCKOCTEM TPEThen

https://resh.edu.ru/

37

CaolicTBa napamienbHbIX
IJIOCKOCTEH: 00 OoTpe3kax
MapajuIeIbHbIX IPSIMBIX,
3aKIIFOYEHHBIX MEXIY
MapajuIeIbHBIMU IIJIOCKOCTSIMU; O
IIEPECEUECHUH IPSIMOU C IBYMS
N1apaJuIeIbHBIMU IIJIOCKOCTSIMU

https://resh.edu.ru/

38

IToBropenue: Teopema [Tugaropa Ha
IUIOCKOCTH

https://resh.edu.ru/
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39

IloBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

https://resh.edu.ru/

40

41

CaoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiesienuneaa

Brruncnenue UIMH OTPE3KOB B KyOe
U IPSIMOYTOJILHOM TapaJlieNIenuIe e

https://www.yaklass.ru/

https://resh.edu.ru/

42

43

44

45

[TeprieHAMKYIASIPHOCTH NPAMOUN U
mockocty. [Ipusnak
MEePIEeHIUKYIAPHOCTH IPSIMON U
IJI0OCKOCTH

[lepneHIMKYIAPHOCTD MPSIMON U
mockocty. [Ipru3nak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IIJIOCKOCTH

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH IIPSIMOH,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U NEPIIEHINKYIIIPHON
K IUIOCKOCTH

[ImockocT U nepreHINKYIApHbIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

46

47

48

IInockoctu u MNEPNCHAUKYIAPHBIC UM
IIpsAMBIC B MHOT'OI'paHHUKaxX

[lepnieHIuKynsIp M HAKJIOHHAS.
IlocTpoenue nepneHuKyspa u3
TOYKH Ha MPSIMYIO
[lepnieHiuKynsIp M HAKJIOHHAS.
ITocTpoenue neprneHuKkysapa u3
TOYKH Ha MPSIMYIO

https://resh.edu.ru/

https://www.yaklass.ru/

https://resh.edu.ru/

49

50

Teopema o TpEX nepneHANKYIApax
(npsiMast u oOpaTHas)
Teopema o TpEX nepneHANKYIIpax
(mpsimast 1 oOpaTHasi)

https://resh.edu.ru/

https://resh.edu.ru/

o1

Yron Mexay CKpenBarOIUMHUCS

https://resh.edu.ru/
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MMpsMBIMHA

52

53

54

55

ITonck nepreHIMKyIspHBIX IPSIMBIX
C IOMOIIIBIO MEPIEHIUKYIISIPHBIX
IJIOCKOCTEN

OproroHanbHOE MPOSKTUPOBAHKE
[TocTpoenue ceueHuii Kyoa, IpU3MBI,
IIPABUIILHON MHUPAMHU/IBI C TOMOIIBIO
OPTOTOHAJILHOM MPOEKIINH
[TocTpoenue ceueHuii Kyoa, IpU3MBI,
MPAaBUIBHON MUPAMHUJIBI C TOMOIIBIO
OPTOrOHAJILHOW IPOEKIMU

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

56

57

58

59

60

61

62

CumMeTpHs B MPOCTPAHCTBE
OTHOCHUTEJIbHO IJIOCKOCTH.
[Tnockoctu cummeTpuii B
MHOT'OTpaHHUKAX

[Ipu3Hak nepneHaAuKyJISpHOCTH
IIPSIMOM U INIOCKOCTHU KAK CJIEICTBUE
CUMMETPUH

[IpaBHUIIBHBIE MHOTOTPaHHUKH.
Pacuér paccTosgHMil OT TOUKHU A0
IJI0OCKOCTH

[IpaBHUIIBHBIE MHOTOTPaHHUKH.
Pacuér paccTosgHMil OT TOUKH 10
IJIOCKOCTH

Crioco0sl OMyCTUTh
MEPIEHIUKYIIAPBl: CHMMETPHS, CIBUT
TOYKH 110 MapauIeIbHON MIPSAMOI
CaBur no HenapauienbHON IPSIMOH,
N3MEHEHUE PACCTOSHUN
KonTponbhas padota "B3aumnoe
PacrooKEeHUE NMPSAMBIX U
IJTIOCKOCTEH B MPOCTpaHCTBE"

https://resh.edu.ru/

https://www.yaklass.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

63

[ToBTOpEHME: Yroa MeXAy IPSIMbIMU
Ha MJIOCKOCTH, TPUTOHOMETPHS B

https://resh.edu.ru/
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IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64

[ToBTOpEHME: YrOa MEXKIY
CKPEUIUBAIOIIMMHUCS PSIMBIMH B
MIPOCTPAHCTBE

https://resh.edu.ru/

65

FCOMeTpI/I‘IGCKI/IC METObI
BBIYUCIICHUSA yIJia MCIKAY IIPAMBIMU B
MHOI'OI'paHHHUKaXx

https://www.yaklass.ru/

66

67

JiByrpansbiil yroia. CBOMCTBO
JIMHENHBIX YTJIOB IBYTPAHHOIO yrja
[leprieHAMKyNIApHBIE MTIOCKOCTH.
CaoiicTBa B3aUMHO
HEePIEHAUKYIISPHBIX IIOCKOCTEH

https://resh.edu.ru/

https://resh.edu.ru/

68

[Tpu3HaK neprneHaAuKyIIpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOK
[epeceyeHus JIByX IIOCKOCTEH
MEPIEHIUKYISIPHBIX TPEThEU
IJIOCKOCTH

https://resh.edu.ru/

69

[IpssMOYyTONBHBIN MTapauIeICIUIE;
Ky0; U3MEpEeHHs, CBOICTBa
IIPSIMOYTOJIBHOTO MapajulelIeuIe1a

https://resh.edu.ru/

70

Teopema o0 nuaroHaIu
MPSIMOYTOJIBHOTO TapasuielieNnure ia
U CIIECTBUE U3 HEE

https://resh.edu.ru/

71

72

CTCpCOMeTpI/I‘-IeCKI/IC " NPUKIIaJIHBIC
3aga4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHUEM TIPAMBIX U
IIJIOCKOCTH

HOBTOpeHI/ICI CKpCHIUBAOIIHECA
MIpsAMBIC, MapaJICIIbHBIC IINIOCKOCTU B
CTAaHAAPTHBIX MHOTOI'paHHUKAX

https://resh.edu.ru/

https://www.yaklass.ru/

73

[Tapa mapannenpHbIX IIIOCKOCTEN HA
CKpELIUBAIOIINXCA MPSMBIX,
pacCTOSHUE MEKIY

https://resh.edu.ru/
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CKpCHIMBAIOIIUMUCH IPAMBIMU B
IIPOCTBIX CUTYalUAX

74

75

PaccTosiHre OT TOUKH 10 MIIOCKOCTH,
paccTosiHue OT NPSIMOM J0 INIOCKOCTH

Beluncnenue paccTossHUNA MEXKIY
CKPEILMBAIOIIUMUCS IPSIMBIMU C
IIOMOILBIO NIEPIEHANKYJIPHON
IIJIOCKOCTH

https://resh.edu.ru/

https://resh.edu.ru/

76

77

78

Tpéxrpanuslii yroj, HEpaBEHCTBA IS
TpexXTrpaHHbIX yriaoB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U
CUHYCOB JUI TPEXTPAHHOIO yrila
DneMeHTH! cpepruuecKoil reoMeTpuu:
reo/Ie3UYeCKUe JMHUU Ha 3eMIle

Kontponbnas padota "Yribl u
paccrosaHus"

https://resh.edu.ru/

https://resh.edu.ru/

https://www.yaklass.ru/

79

80

CucremaTtuzanus 3HaHUN
"MHOrorpaHHHK 1 €ro 3J1eMeHThI"
[Tupamuna. Buasl nupamu.
[IpaBuiibHas nupamuia

https://resh.edu.ru/

https://resh.edu.ru/

81

82

83

84

85

ITpusma. IIpsamas v HakIOHHAs
npusMmsl. [IpaBunbpHas npuzma

[IpsiMo#t napainenenunen,
NPSIMOYTOJIBHBIN Mapasuienenumnesn,
KyO

Beimykiipie MHOTOTpaHHUKH.
Teopema Ditnepa

Boinykiible MHOTOIpaHHUKH.
Teopema Oitniepa. [IpaBunbHbIE U
MOJIYTPAaBUIIbHBIE MHOTOTPAaHHUKHU
KonTponbhas padbota
"MHororpanHuku"

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

86

IlonsTue BCKTOpA HaA IJIOCKOCTHU U B

https://resh.edu.ru/
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IIPOCTPAHCTBE

87 CymMa BEKTOpPOB 1 https://resh.edu.ru/

88 Pa3HOCTh BEeKTOpPOB 1 https://resh.edu.ru/

89 [TpaBusio napaiienenumnena 1 https://resh.edu.ru/

90 YMHOXEHHE BEKTOPA Ha YUCIIO 1 https://resh.edu.ru/
Pasnioxenue BekTopa 1o 6a3ucy Tpéx

91 BEKTOPOB, HE JIS)KAIUX B OJHOU 1 https://resh.edu.ru/
IUTOCKOCTH

92 CkansipHOe MPOU3BEICHUE 1 https://www.yaklass.ru/

93 BerunciieHne yriia MeKIy BEKTOpaMK 1 httos://resh.edu.ru/
B IIPOCTPAHCTBE

94 [Tpocreiimniue 3a1auu ¢ BEKTOpaMu 1 https://resh.edu.ru/

95 [Tpocreiimiue 3a1auu ¢ BEKTOpaMu 1 https://resh.edu.ru/

96 IIpocreiimire 3a1auu ¢ BEKTOpaMu 1 https://resh.edu.ru/

97 IIpocreiimire 3agauu ¢ BEKTOpaMU 1 https://resh.edu.ru/

98 O6O6erHHe freneTeMaTsatt 1 https://resh.edu.ru/
3HAHMH

99 O606H}eHHe 1 CHCTEMATHEatIt 1 https://resh.edu.ru/
3HAHWH

100 HToroBas KOHTpoJIbHas paboTa 1 https://resh.edu.ru/

101 HToroBas KOHTpoJIbHas paboTa 1 https://resh.edu.ru/

102 O606H}eHHe 11 CHCTeMaTH3aIHA 1 https://www.yaklass.ru/
3HAHWH

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOPAMME
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11 KIIACC

Koau4decTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka
n/n yp Bceero KoﬁﬂTpO‘m’m’Ie Ip 6aKTm1ecm/1e H3yueHusi oOpa3oBaTejbHbIE
padoThbI padoThbI pecypebi

IToBTOpenue temsl "KoopauHarbl

1 BEKTOpa Ha IUIOCKOCTH H B 1 https://resh.edu.ru/
npocrpaHcrae”
IToBTOpenue temsl "CkaasspHOe

2 p " p 1 https://www.yaklass.ru/
MIPOM3BEICHNE BEKTOPOB
IToBTOpenue Temsl "Brruncienne yria

3 p yf 1 https://resh.edu.ru/
MEXy BEKTOPAMH B IIPOCTPAHCTBE
[ToBTOpeHue TeMbl "YpaBHeHME

4 IPSIMO#A, IPOXOAAIIECH Yepe3 Be 1 https://resh.edu.ru/
TOUKI"
VYpaBHEHHE INIOCKOCTH, HOPMAaJIb

5 P » HOP ’ 1 https://resh.edu.ru/
ypaBHEHUE TUIOCKOCTH B OTpe3Kax
VpaBHEHUE IIJIOCKOCTH, HOPMAlb,

6 P P 1 https://www.yaklass.ru/
ypaBHEHUE TUIOCKOCTH B OTpe3Kax

7 BekropHoe npou3sBeicHue 1 https://resh.edu.ru/
JIuneliHple HepaBEeHCTBA, JJMHESHHOE

8 p ’ 1 https://resh.edu.ru/
MpOrpaMMHUpPOBAHUE

9 BxomHas KoHTpoJIbHAS paboTa 1 1 https://resh.edu.ru/
ABanuTnyeckue METOAEI pacuéTa yria

10 JBI P T 1 https://resh.edu.ru/
MEXy NMPSMBIMU B MHOT'OTPaHHUKAX
AHaJIUTUYECKHE METOABI pacuéra yria

11 MEXY TUIOCKOCTSIMH B 1 https://resh.edu.ru/
MHOTOTPaHHUKAX
dopmyiia pacCTOSHUS OT TOYKH JI0

12 pMyJa p A 1 https://resh.edu.ru/
IIJIOCKOCTH B KOOPJIMHATAX
HaxoxneHnue paccTosIHUI OT TOUKH JI0

13 & p A 1 https://resh.edu.ru/
TIJIOCKOCTH B KyOe
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14

HaxoxzaeHue paccTossHUI OT TOYKHU A0
IUIOCKOCTH B NPaBUJILHON IHpaMKJIe

https://www.yaklass.ru/

15

16

KontponbHas pabota "AHamuTuyeckas
reomeTpus”

CeueHust MHOTOI'paHHUKOB:
CTaHJIaPTHbIE MHOTOTPAHHUKH

https://resh.edu.ru/

https://resh.edu.ru/

17

18

CedeHuss MHOTOIPaHHUKOB: METO/L
CIIEI0B
CeueHust MHOTOI'PaHHUKOB:

CTaHAAPTHBIC IIJIOCKOCTHU, ICPECCUCHUA
IIPAMBIX U IUIOCKOCTEH

https://resh.edu.ru/

https://www.yaklass.ru/

19

20

[TapanyienpHble NpsSIMbIE U MIJIOCKOCTH:
I1apaJUICIIbHbIE CEUEHUS
[TapannenbHbIE TPSMBIE U TNIOCKOCTH:
pacy€T OTHOLIECHUI

https://resh.edu.ru/

https://resh.edu.ru/

21

[TapaienpHbIe IPSAMBIE U IIIIOCKOCTH:
YTJIBI MEXKY CKPELIUBAIOIIMMUCS
IPSIMBIMU

https://resh.edu.ru/

22

23

24

[leprienauKynApHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJAPTHBIE Maphbl
NIEPIEHIUKYJIAPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPUH MHOTOTPAaHHUKOB

[lepnieHiuKynspHBIE IPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
MepIeHIUKYIIApax
IlepnieHIuKynsApHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHHUS JJIMH B
MHOTOTpaHHUKAX

https://resh.edu.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

25

[ToBTOpEeHMeE: MmIOMmAaIN
MHOTOYTOJEHUKOB, ()OPMYJIBI JIS
Ioaaen, cooopakeHust moa00us

https://resh.edu.ru/

26

IToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI JIJIs
Ioael, CooopakxeHust Moa00us

https://resh.edu.ru/
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28

29

30

31

32

IToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIs
IoIaAel, COOOpakeHUs MOA00MS

[Tnomaau cedeHuit MHOTOTPaHHUKOB:
IUTOIIATU TIOBEPXHOCTEH, pa3pe3aHus
Ha YaCTH, COOOpaKeHUs MOT00MS

[Tnomanu ce4eHnii MHOTOTPAaHHUKOB:
TUTOIIAIM TOBEPXHOCTEH, pa3pe3anus
Ha YaCTH, COOOpakeHHUS MOT00MS

KonTponbnas padora "[loBTopenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTpaHHHUKOB"

O06BéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaJuiesienumnena

3ama4un 00 yaBOCHUHU Ky0a, O
KBaj[paType Ky0a; O TPHCEKLUH yriia

https://resh.edu.ru/

https://www.yaklass.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

33

CrepeoMeTpuueckue 3aaauu,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO TIapaJuieNenuneia

https://resh.edu.ru/

34

[IpuknanHble 3a1a4u, CBSI3aHHBIE C
BBIUMCIIEHHUEM 00BEMA
MPSIMOYTOJIBHOTO TIapaJuieNenuneia

https://resh.edu.ru/

35

O0BEM npsiMOit TPU3MBI

https://resh.edu.ru/

36

CrepeoMeTpuueckue 3a1auy,
CBSI3aHHBIE C BBIYHCIIEHUEM 00BbEMOB
IIPSIMOY IIPU3MBI

https://resh.edu.ru/

37

[Tpuknagaelie 3a1a4n, CBI3aHHBIE C
00BEMOM TIPSIMOIA TPU3MBI

https://www.yaklass.ru/

38

Brruncienue 006EMOB TEN ¢ ITOMOILBIO
onpenenéHHoro uaTerpaia. Oobém
HaKJIOHHOHM MpU3MBbI

https://www.yaklass.ru/

39

Brruncnenme 00bEMOB TeN ¢ TOMOIIBIO
onpenenéHHoro uaTerpaia. OobéM
IMrupaMuabl

https://www.yaklass.ru/
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40

41

42

43

®opmyna 00bEMa MUPaAMUIBL.
OtHomeHne 00bEeMOB MUPAMH/ C
OOIIKM YTJIOM

®opmyna 00bEMa MUPaAMHUIBL.
OtHomeHne 00bEeMOB MUPAMH]T C
OOIIKM YTJIOM

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C 00bEMAMU HAKJIOHHOMN
MPU3MBI

CrepeomeTpuueckue 3a1auH,
CBsI3aHHbBIE C 00BEMAMU TTHPAMHUIBI

https://www.yaklass.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

44

45

46

[IpukitagHeie 3aga4u 10 TEME
"O0BEMBI TEN", CBSI3aHHBIC C 00BEMOM
HAaKJIOHHOH IPHU3MBbI

[IpukitagHeie 3aga4u 10 TEME
"O0BEMBI TEN", CBSI3aHHBIC C 00BEMOM
T PAMH/TBI

[Ipumenenue o0bEMOB. Borunicnenue
paccTosHUS A0 TUIOCKOCTH

https://www.yaklass.ru/

https://www.yaklass.ru/

https://resh.edu.ru/
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48

49

50

KonrtponbHas padora "O0béM
MHOrorpaHHuka"

[ummaapudeckas TOBEPXHOCTb,
o0pa3yrolne UIMHIPHIECKOI
MTOBEPXHOCTH

Hunuaap. [psamoit kpyroBoi
maHAp. [1nomaas moBepXHOCTH
WIAHAPA

Konnueckasi moBepXHOCTb,
oOpa3zyromne KOHHIeCKOU
nosepxHocTu. Konyc

https://resh.edu.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

o1

Ceuenue KoHyca MJIOCKOCTHIO,
napauIeIbHON INIOCKOCTH OCHOBAHUS

https://www.yaklass.ru/

52

VYceu€nnsiii konyc. M3o0paxeHue
KOHYCOB U YCEYEHHBIX KOHYCOB

https://resh.edu.ru/
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53

[Tnomans 60KOBOI MOBEPXHOCTH U
MOJHOM MOBEPXHOCTU KOHYCa

https://resh.edu.ru/

54

55

[Tnomaas 60KOBOM MOBEPXHOCTH H
IIOJIHOW ITOBEPXHOCTU KOHYCa

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
IIOCTPOECHUEM CEYEHUM LUIMHAPA,
KOHYca

https://resh.edu.ru/

https://www.yaklass.ru/

56

57

58

CrepeoMeTpuuecKue 3aauu Ha
JTIOKA3aTeJIbCTBO U BHIYMCIICHHE,
MIOCTPOCHHUEM CEUCHUN LUIHHIIPA,
KOHyca

HpI/IKJ'IaI[HHe 3aJda4yu, CBA3aHHBIC C
MUJIMHAPOM
HpI/IKJIaI[HI)Ie 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

https://www.yaklass.ru/

https://resh.edu.ru/

https://resh.edu.ru/

59

Cdepa u map

https://resh.edu.ru/

60

61

Ilepeceuenue cepsl u 1mapa ¢
mockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBIO. Bua u n3obpaxenue
mapa

ITepeceuenue cdepsl u mapa ¢
ockocThio. Kacanue mapa u cepbl
IJI0CKOCThI0. Bua u n3o0paxkenue
mapa

https://resh.edu.ru/

https://www.yaklass.ru/

62
63

VYpasuenune chepsl. [Lnomans chepsr u
e€ yacren

Cummerpus chepsl u mapa

https://www.yaklass.ru/

https://www.yaklass.ru/

64

CrepeoMeTpuuecKkue 3aaun Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOEHUEM UX CEUEHHH MIOCKOCTBIO

https://www.yaklass.ru/

65

CrepeoMeTpHyecKye 3a1a9i Ha
J0Ka3aTCIbCTBO U BBIYHCIICHUC,

https://resh.edu.ru/
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CBsI3aHHBIE CO c(epoii U mapom,
MIOCTPOSHUEM UX CEUCHHH MIIOCKOCTHIO

66

67

68

[puksaaHbie 3a1a491, CBSI3aHHBIC CO
cdepoit u mapom

[ToBTOpEHUE: OKPYKHOCTH Ha
IUTOCKOCTH, BHIYUCIICHHUS B
OKPY>XKHOCTH, CTaHJapTHBIC TTO100US

Pazauunsie KOMGI/IHaI_[I/II/I TCII
BpallilCHUS 1 MHOI'OI'PaHHUKOB

https://resh.edu.ru/

https://www.yaklass.ru/

https://resh.edu.ru/

69

3agaum o Teme "Tena 1 MOBEpXHOCTH
BpaieHus"

https://www.yaklass.ru/

70

71

3agaum o Teme "Tena u MOBEpXHOCTH
BparieHus"

KonTponbhas padora "Tena u
MOBEPXHOCTH BpamieHus"

https://www.yaklass.ru/

https://www.yaklass.ru/

72

73

74

O06bem mumuHapa. Teopema 06 00bEMe
MPSIMOTO IUJIMHAPA

Brruncienne 00EMOB TEII ¢ HOMOIIBIO
ornpenenéHHoro uHrerpana. O0bEM
KOHYCa

IImomaay OOKOBOM U IOJTHOH
MMOBEPXHOCTH KOHYCa

https://www.yaklass.ru/

https://resh.edu.ru/

https://resh.edu.ru/

75

76

77

CrepeomeTpHuuecKue 3a1auH,
CBSI3aHHBIE C BBIUMCIIEHUEM 00BEMOB
LHWIMH]Ipa, KOHYyCca

[TpuknagHelie 3a1a4 MO TEME
"OO6BEMBI U IIIOIIAIN TTOBEPXHOCTEH
Ten"

O0BEM mIapa u MapoBOTO CEKTOPA.
Teopema 06 06wéme mapa. [1nomans
cdeprr. CTepeoMeTpudecKie 3a1auu,
CBA3aHHBIC C BIYUCICHUCM 06’béMOB
1rapa, IrapoBoOro CerMeHTa M MIapoBOTO
CEeKTOpa

https://resh.edu.ru/

https://resh.edu.ru/

https://www.yaklass.ru/
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78

[Ipukitagueie 3aga4u 110 TEME
"O0BEMBI TeN", CBI3aHHEBIE C 00BEMOM
mapa ¥ miomajsio cepsl.
CooTHoOIIEHUS MEXTy ILTOMAISIMHU
MOBEPXHOCTEH U 00BEMAMHU MTOT00HBIX
Ten

https://resh.edu.ru/

79

[TogoOHEBIE TENIa B MPOCTPAHCTBE.
N3menenne o6nEma mpu moo0uu.
CrepeomeTpHuyuecKue 3a1a4H,
CBSI3aHHBIC C BEIYHCIICHUEM 00HEMOB
TeJI U IUIONIAJeH MOBEPXHOCTEH

https://www.yaklass.ru/

80

81

82

83

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

JIBM>KEHUS POCTPAHCTBA.
OtoOpakeHus. J|BH)KEHUS M paBEHCTBO
¢buryp. O0mme CBOCTBA NBIKESHUI

Buel 1BukeHM: napauieIbHbIN
MEPEHOC, IEHTPAJIbHAS CUMMETPUS,
3epKajibHasi CHMMETPHS, TIOBOPOT
BOKPYT NPSIMOM

[IpeobpazoBanus nmomoous. [psimas u
cdepa Ditnepa

https://resh.edu.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://resh.edu.ru/

84

85

I'eomeTprueckue 3agaun Ha
MIPUMEHEHUE IBUKCHUS
Kontponbnas padota "BekTops! B
mpocTpaHcTee”

https://resh.edu.ru/

https://resh.edu.ru/

86

O6o6m1aromee nosropenue 11
MOHATUH U METOOB Kypca reOMeTpUH
10-11 knaccoB, cucTeEMaTH3aIN
3HaHui: "[lapanienbHOCTh NPSMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE"

https://www.yaklass.ru/

87

O6o06maromee moBTopenue 11
MIOHSATUN U METOJIOB Kypca F€OMETpUun
10-11 knaccoB, cucTeMaTH3aIus

https://www.yaklass.ru/
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3HaHuil: "BekTopsl B mpocTpaHcTse"

88

Oo6o6maromee nosropenue 11
MOHATHM U METOJIOB Kypca reOMETpUU
10-11 kmaccoB, cucTreMaTH3aIns
3HaHuii: "BekTopsl B npocTpaHcTBe"

https://resh.edu.ru/

89

90

O6o6maromee nmosropenue 11
MOHATHIA U METOJIOB Kypca reOMETPUU
10-11 knaccoB, cucTeMaTH3alns
3Hanuii: "O0beM MHOTOTpaHHHKA"

Oo6o6mraromee nmosropenue 11
MOHATHI U METOJIOB Kypca r€OMETPUU
10-11 xmaccoB, cucreMaTH3alus
3HaHuii: "O0beM MHOTrOrpaHHHUKA"

https://resh.edu.ru/

https://resh.edu.ru/

91

92

93
94

95

O6o6maromee nmopropenue 11
MOHATUHN U METOI0B Kypca reOMeTpuu
10-11 kmaccoB, cucTeMaTH3aIns
3HaHui: "[lomany NoBEpXHOCTH U
00BEMBI KPYTIIBIX TET"

O6o0maromee mosropenue 11
MOHATUHN U METOIOB Kypca reOMeTpuu
10-11 kmaccoB, cucTreMaTH3aIns
3HaHui: "[lomany NOBEpXHOCTH U
00BEMBI KPYTIIBIX TET"

Wtorosas koHTpoJsibHasE paboTa
WtoroBas koHTpoJIbHAs paboTa
[ToBTOpenue, 0600mEeHNE U
cucTeMaTH3alys 3HaHUH

https://www.yaklass.ru/

https://www.yaklass.ru/
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96

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

https://resh.edu.ru/

97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XKEHEPHBIX U

https://www.yaklass.ru/
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KOMIIBIOTCPHBIX TEXHOJOT U

98

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

https://www.yaklass.ru/

99

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKU U €€ pojb B PA3BUTHHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

https://www.yaklass.ru/

https://www.yaklass.ru/

101

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

https://www.yaklass.ru/

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

https://www.yaklass.ru/
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YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1
PECYPCbI CETH UHTEPHET

https://www.yaklass.ru/

https://resh.edu.ru/
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