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MNOACHUTEJIBHAS 3AIIUCKA

[Iporpamma mo yueOHOMY Kypcy «l'eomerpusi» yriayOJeHHOrO YpPOBHS Ha YPOBHE
cpenHero obiero odOpazoBanus pazpaboTaHa Ha OCHOBE!

o denepanbHOr0 TOCYIApCTBEHHOTO CTaHAApTa CPEAHEro 0o0IIero oopa3oBaHUsY,
YTBEPKJIEHHOr0 Npuka3oM MunuctepcTBa oOpazoBanusa U Hayku Poccuiickoit denepauuu ot
17.05.2012 Ne 413 (c u3ameHeHUsIMHA U JomoJHeHUAMHU oT 29.12.2014 Ne 1645, ot 31.12.2015
Ne 1578, ot 29.06.2017 Ne 613, ot 24.09.2020 Ne 519, ot 11.12.2020 Ne 712, 12.08.2022
Ne732);

. ®denepanbHON 00pa3oBaTENbHON MPOTpaMMON CpeaHEero oluiero oopa3zoBaHusl,
yTBEPKJICHHOM TprKa3oM MuHHCTepcTBa oOpa3oBaHus u Hayku Poccuiickoit denepanuu ot
18.05.2023 Ne371;

o OcHoBHOIi 00pa3oBaTENbHONW MPOTPAMMBI  CpPEAHETO 00IIero oOpa3oBaHUs
MAOY «COHI Nel37y», yrBepknennoit mpukazom MAOY «COII Nel37» ot 22.08.2024
Ne 392-ocH.;

° YyeOHOro 1miaHa cpefaHero oodmiero odpaszoBanus Ha 2024/2025 yueOHBIN TOJI
MAOY «COIII Nel137y», yrBepkaenHoro npukazom MAOY «COII Nel37» ot 22.08.2024
Ne 392-ocH.;

. Kanenmapnoro  yyebHoro rpaduxka nHa  2024/2025  y4ueOHBIM  TOJ
MAQOY «COII Nel137», yrBepxkaenHoro npukazom MAOY «COII Nel37» ot 22.08.2024
Ne 392-ocH.;

. [Tonoxxenust o paboueit mporpamme yaeOHOT0 MpeamMeTa, yaeOHOro Kypca, Kypca
BHEYPOUYHOH JIEATENBHOCTH, YTBEepKIeHHOTO npukazoM MAOY «COIII Nel37» ot 25.08.2023
Ne 337-ocH.;

o [Iporpammsl Boctiutanust MAOY «COLI Nel37».

['eomeTpust sBmsieTcss OIHUM U3 0a30BBIX KYpCOB Ha YpPOBHE CpeaHero oOIero
o0Opa3oBaHus, TaK Kak 00ECIeYMBAET BO3MOXXHOCTh HM3YYCHHUS AUCIMIUIUNH €CTECTBEHHO-
Hay4YHOW HAMNpPAaBJICHHOCTH W MPEIMETOB T'yMAaHUTApHOTO ULHUKIA. [IOCKONIBKY JOormueckoe
MBIIUICHHE, GopMHUpyEeMOe TIPU M3YYCHUU OOYYAIOIIMMHCS MOHSATUHWHBIX OCHOB T€OMETPHH,
MIPU JOKA3aTeJIbCTBE TEOPEM U MOCTPOCHUHU LIEMOYKH JOTUYECKUX YTBEPKICHUW MPU PEUICHUN
F€OMETPUUECKUX 3aJlady, YMEHUE BBIJIBUTaTb M OMNPOBEpPraTh THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS TIPU PEIICHUU 3aJ1ad €CTECTBEHHO-HAYYHOTO IIMKJIA, B YACTHOCTU (PU3UYECKUX
3a/ay.

[lenr ocBoeHus mporpamMmbl yueOHOTO Kypca «['eoMeTpusi» Ha yriyOJI€HHOM ypOBHE —
pa3BUTHE WHIWBUIYAIBHBIX CIIOCOOHOCTEH OOydYarOIUXCs MPH HW3YYCHUU TE€OMETPUH, Kak
COCTaBJISIONICH TIpeaMeTHON oOnactu «Marematuka U uH(OpMaTHKay depe3 obOecleueHHe
BO3MOKHOCTH MPHOOPETEHHS] U UCHOIB30BaHUs O0jiee IIyOOKHX Te€OMETPUYECKHX 3HAHUU U
NEUCTBUH, CIEM(PUIHBIX TEOMETPUN, U HEOOXOMAUMBIX ISl YCIIEIIHOTO MPO(HeCCHOHATBHOTO
00pa3oBaHusl, CBI3aHHOTO C UCIIOJIB30BaHUEM MAaTEMAaTHKH.

[IpuoputeTHpiMH  3a7ayaMd  Kypca TE€OMETpHUM Ha  yrayOJ€HHOM  YPOBHE,
PACHIUPSIOIIMMH U YCUITMBAIOIIMMU KypC 0a30BOT0 YPOBHSI, SIBISIOTCS:

pacuiupeHue MPEJICTABICHUS O TEOMETPUM KakK YacTH MHUPOBOM KYJIbTypbl U
dhopMupoBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUU C OKPYKAIOIINUM MUPOM;

(hopMupoBaHuE TMPEICTABICHUS O MPOCTPAHCTBEHHBIX (UIypax KaK O BaKHEHIINX
MaTeMaTH4YEeCKUX MOJENSIX, T[O3BOJISIIOIIMX OMNHUCHIBATh W M3y4aThb pa3Hble SIBICHUS
OKpYKalollero Mupa, 3HaHue MOHATHIHOIrO anmnapara 1no pasnaeny «CtepeoMeTpus» y4eOHOro
Kypca reOMeTpHH;

(dbopMupOBaHUE YMEHHUS BJIAJIETh OCHOBHBIMU TOHSITHSIMH O TTPOCTPAHCTBEHHBIX (PUTYypax
U X OCHOBHBIMHU CBOICTBaMH, 3HaHHE TeopeMm, (popMyn M yMEHUE UX MPUMEHSTh, YMEHUS
JI0Ka3bIBaTh TEOPEMBI U HAXOJUTh HECTAHIAPTHBIE CLIOCOOBI PellIeHUs 3a/1ay;



(opMHUpOBaHME YMEHMS paclo3HaBaTh HA YEPTEkKaAX, MOJEISAX U B PEATBHOM MUDE
MHOTOTPaHHUKH U T€Jla BPALIEHUsl, KOHCTPYUPOBAaTh T€OMETPUUYECKUE MOJIEIIH;

dbopMuUpoBaHME  MOHUMAHUS  BO3MOXKHOCTHM  aKCMOMAaTHYECKOTO  TMOCTPOCHHS
MaTeMaTUYECKUX TEOpHid, (POPMHPOBAHUE MOHUMAHUS POJIU AKCUOMATHKU IPU MPOBEICHUU
paccyXIcHUM;

dbopMUpOBaHUE yMEHHUs BIAJIETh METOJAMM JI0KA3aTE€NbCTB U aJTOPUTMOB pEIICHUS,
YMEHUS HMX MPUMEHSATh, IPOBOJIUTH JOKA3aTEIbHBIE PpACCYKJIEHUS B XOJE peUIeHUs
CTEPEOMETPUUYECKUX 3aJad M 33Jad C [PaKTUYECKUM CoJiepKaHHeM, (opMUpoBaHuE
NPEJICTABICHUSI O HEOOXOJUMOCTH JI0KA3aTeNbCTB IMPU OOOCHOBAaHUM MaTEeMaTHYECKUX
YTBEPKACHUI U pOIM aKCHOMATHKHU B POBEACHUU JIETYKTUBHBIX PACCYKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIEKTYaJbHBIX M TBOPUYECKHX CIOCOOHOCTEH
o0Oy4aroluxcs, MO3HABATEIbHOW AKTUBHOCTH, HCCIEIOBATENbCKUX YMEHUH, KPUTUYHOCTU
MBIIUICHHS], THTEpEca K U3yYEHUIO T€OMETPUU;

¢dbopmupoBanue (QYHKIMOHAIBHON TI'PAaMOTHOCTH, PEJIEBAHTHON TI€OMETPHM: YMEHHUS
pacro3HaBaTh MPOSIBIECHUS T'€OMETPUUECKHX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEANbHBIX )KU3HEHHBIX CUTYAIUSIX U MPU U3YUYEHUU JAPYTHX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTE U 3aKOHOMEPHOCTEM, MOJEIUPOBAHUSl PEAJbHBIX CUTyalluil, HCCIEeI0BAHUS
MIOCTPOEHHBIX MOJENEH, MHTEPIPETALIUHU OTyUYEHHBIX PE3YJIbTATOB.

OCHOBHBIMU COJEpKAaTEIbHBIMU JIMHUAMH Yy4yeOHoro kypca «['eomerpusi» B 10-11
Kiaccax sBisitorcs: «lIpsiMble M MIIOCKOCTM B MpOCTpaHCTBE», «MHororpanHukn», «Tena
BpalieHus», « BeKTopbl 1 KOOPAMHATHI B IPOCTPAHCTBEY, «/|BUKEHUS B IPOCTPAHCTBE.

Cdopmynupoannoe Bo ®I'OC COO TtpeboBaHHE «YMETh ONEPUPOBATH MOHATUIMUY,
PEJIEBaHTHBIMU T€OMETPUU Ha yriayOiaéHHoM ypoBHe oOyuenus B 10—11 kiaccax, OTHOCUTCS
KO BCEM COJIep)KaTeIbHBIM JMHUAM Y4eOHOro Kypca, a (opMHUpOBaHHE JIOTHYECKUX YMEHMH
pacnpenensieTcss He TOJbKO IO COJEp)KaTelIbHBbIM JIMHHMSM, HO WU 1O TojaM OOy4YeHUs.
Copepxanue o00pa30oBaHUs, COOTBETCTBYIOIEE MPEAMETHBIM pe3ylbTaTaM OCBOEHUS
DdenepanbpHON paboyeil mporpaMMBbl, pacipeIeIEHHBIM 0 TO1aM 00yUYeHUsl, CTPYKTYPUPOBAHO
TaKUM 00pa3oM, 4yTOOBI KO BCEM OCHOBHBIM, MPUHLMIIMAIBHBIM BOMpOcaM OOydaroUIuecs
oOpallaguch HEOJHOKPATHO. OTO MO3BOJIIET OPraHU30BaTh OBJIAJIEHUE TE€OMETPUUYECKUMU
MOHATUSMHU M HAaBbIKAMH IIOCJIEJOBATEIbHO M IMOCTYNATEIbHO, C COONIOJCHUEM NPHUHIIHUIA
MIPEEMCTBEHHOCTH, a HOBBIE 3HAHMA BKIIOYaThb B OOILIYI0 CHCTEMY TI'€OMETPUUYECKHX
Mpe/ICTaBIeHUI 00yJarouxcs, paciupss 1 yriayousst e€, o0pa3ysl IpoYHble MHOXKECTBEHHBIE
CBSI3H.

[lepexon K M3y4eHUIO TEOMETPHH Ha YIIIyOJIEHHOM YPOBHE MO3BOJISET:

co3iarh ycloBus A AuddepeHuranuu oOydeHHs, MOCTPOCHHUS WHJIWBUYyaJIbHbBIX
o0pa3oBaTEeNbHBIX MIPOrpaMM, OOECHeunuTh YIIIYyOJNEHHOE U3Y4YeHHE TEeOMETpPUHM  Kak
COCTaBIISIIOIIEH yueOHOTO mpeameTa «MaTeMaTukay;

MOJITOTOBUTH O0YUYAIOUIUXCS K MPOJOJDKECHUIO U3YyUeHHUS MAaTEeMAaTUKH C YIETOM BhIOOpa
Oynymieit mpodeccuu, obecrneunBasi TPEEMCTBEHHOCTh MEXAY OOIIMM U TPOQPECCHOHATHHBIM
oOpa3zoBaHUEM.

Ha usydenue ydueOnoro kypca «I'eomerpus» Ha yriyOnéHHOM ypoBHEe oTBojxuTcs 204
gaca: B 10 xmacce — 102 gaca (3 gaca B Hegeno), B 11 kmacce — 102 gaca (3 yaca B HeZemto).



INIJIAHUPYEMBIE PE3YJIbTATDI OCBOEHMUA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJIHEI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxnanckoe BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTh TPAXAAHCKOM MO3MLUMK OOYy4Yarolerocs Kak AaKTUBHOTO H
OTBETCTBEHHOI'O 4JI€Ha POCCUICKOTO OOIIEecTBa, MPEICTaBICHUE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUM, MpoLEayp TpaxAaHCKOTO 00IlecTBa
(BBIOOpBI, OIIPOCHI U APYTrO€), YMEHUE B3aUMOJEUCTBOBATH C COLMAIbHBIMU MHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMH U Ha3HAUYECHUEM;

2) naTpUOTHYECKOE BOCITUTAHUE:

c(OpMHUPOBAaHHOCTh POCCUMCKON Irpak1aHCKOW MIEHTUYHOCTH, YBAKEHUS K MPOILIIOMY
M HACTOSIIEMY pOCCHICKOM MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHUAM
POCCUICKMX MAaTE€MaTHKOB M POCCHUHUCKOW MaTeMaTHYE€CKON IIKOJIbI, HCIOJIb30BAHUE 3THUX
JOCTHKEHUH B IPYTUX HayKaX, TEXHOJIOTHX, chepax SIKOHOMHUKH;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH pOCCHIICKOro Hapoja, c(HOpMHPOBAHHOCTD
HPaBCTBEHHOTO  CO3HAaHMs, JTHUYECKOTO IMOBEICHHUS, CBSI3aHHOTO C  MPaKTUYECKUM
MPUMEHEHUEM JTOCTH)KEHUM HAyKU U JAESITENbHOCThIO YUYEHOTO, OCO3HAHUE JIMYHOTO BKJIaJa B
MOCTPOEHHE YCTOMUMBOIO OyIyILEro;

4) hcTeTHYECKOE BOCIIMTAHUE:

ACTETHMYECKOE  OTHOUIEHME K  MHpY, BKJIIOYass  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEpHOCTEH, OOBEKTOB, 3aJay, pELIEHUH, pacCyXIACHHH, BOCHPUUMYUBOCTh K
MaTeMaTUYECKUM acrleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocmuTAHUE:

chOpMUPOBAHHOCTh YMEHMSI NPUMEHATh MAaTeMaTUYeCKWe 3HaHUsA B MHTEpecax
3I0pOBOTO M 0e30macHOro oOpasa >KM3HU, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 37J0POBBIO
(3mopoBoe nmuTaHue, cOATAHCUPOBAHHBIA PEXUM 3aHATUN U OTIbIXA, PETyJsipHas (puzndeckas
aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHHE MPU 3aHATHUSAX CHOPTHUBHO-0310POBUTEIBHOM
JeSITEIbHOCTBIO;

6) TpynoBoe BocuTaHHE:

TOTOBHOCTH K TPYAY, OCO3HaHUE [IEHHOCTH TPYI0JII00us, HHTEpEC K pa3IndHbIM chepam
npodeccuoHanbHON AESITENbHOCTH, CBA3aHHBIM C MATEMATUKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOP Oyaymield mpodeccud W pealn30BbIBATH COOCTBEHHBIE
KU3HCHHbIC TUIAHBl, TOTOBHOCTh M CIIOCOOHOCTh K MAaTEeMAaTHYECKOMY OOpa30BaHUIO U
caMo00Opa30BaHUI0 HA TPOTSHKEHUHM BCEW >KU3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B
PEIICHUH MTPaKTUYECKUX 3a7a4 MaTEMaTUUYECKOM HallpaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHUE:

C(OPMHUPOBAHHOCTh HKOJIOTUYECKOW KYJIbTYPHl, MOHWMAaHUE BIUSHHUS COLMAIBHO-
HKOHOMHMUYECKHX TPOIECCOB HA COCTOSHUE TMPUPOJHOM U COLMAIBHOW Cpelbl, OCO3HAHHE
IJI00AabHOTO  XapaKTepa AKOJIOTMYECKHX MpoOjeM, OpHEeHTalusi Ha  [pUMEHEHHE
MaTeMaTUYEeCKUX 3HAHUU JUIsl PEeLIEHUs 3a1a4 B 00JIaCTH OKpYKaroIle cpe/ibl, INIAHUPOBAHKE
MIOCTYIIKOB U OLIEHKH MX BO3MOYHBIX MOCIEACTBUM JIsl OKPYXKAIOLIEN CPEbl;

8) HeHHOCTH HAYYHOTI 0 MO3HAHMS:

c(OpMHUPOBAHHOCTb MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHOW MPAKTUKU, IOHUMaHUE MaTEMaTUYECKONH HAyKH Kak c(epbl
YEJIOBEUYECKOM AEATEIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUMMOCTH JJIsl pa3BUTHSI LIUBUJIN3AIUH,
OBJIQJICHUE SI3bIKOM MAaT€MaTUKU M MAaT€MAaTHUYECKON KYJIbTYpPOHl KaK CpPEICTBOM ITO3HAHUS



MHpa, TOTOBHOCTb OCYIICCTBIIATH TMPOCKTHYHO W HCCICAOBATCILCKYIO ACATCIBHOCTD
WHIWNBHUAYAJIBHO U B I'PYIIIIC.

METAINIPEJAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIe yHUBEPCAJIbHbIE YUeOHbIe el CTBHS

ba3oBble JlorHYecKHe AeiiCTBUA:

BBISABJISITh U XapaKTEepU30BaTh CYIIECTBEHHbIE MPU3HAKU MATEMAaTUYECKUX OOBEKTOB,
MOHATUN, OTHOIICHUW MEXIy TMOHATUAMH, (QOPMYIUPOBATH OIpPEACICHUS TOHITHH,
yCTaHABIMBAaTh CYIIECTBEHHBIH MPHU3HAK KiIacCHU(UKAIIMKA, OCHOBAaHMS IsI OOOOIICHHS U
CpaBHEHUSI, KPUTEPHUH MPOBOJUMOIO aHAIIN3a;

BOCIIPUHUMATH, (OPMYJIHUPOBATH M MPEOoOpPa30BBIBATh CYXKICHUS: YTBEPAUTEIIbHBIC U
OTpHUIIATENIbHBIC, EAUMHUYHBIC, YACTHBIC U O0IIKe, YCIIOBHBIC;

BBISBJISITh MATEMAaTUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOpPEUUs B (DaKTax,
JTAHHBIX, HAOMIONCHUSAX W YTBEPXKACHUSAX, TMpeyiaratb KPUTEPUU [JIS1  BBISBICHUS
3aKOHOMEPHOCTEH M MPOTHBOPEUHIA;

JienaTh BBIBOJBI C HMCIOJb30BAaHWEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX W HHIYKTHUBHBIX
YMO3aKJITIOYEHUH, YMO3aKIIOUCHUH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIFHO JI0Ka3aTeNIbCTBA MATEMAaTUUECKUX YTBEPXKIACHUM (TIPSIMbIE U
OT TIPOTHBHOTO), BBICTpAWBaTh ApPTyMEHTAIIMIO, TMPUBOIUTH TPHUMEPHl M KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYKJICHHS U BHIBOJIBI,

BBIOMpATh CIOCcO0 pemieHusl y4yeOHOW 3ajaud (CpaBHUBATh HECKOJIbKO BapUaHTOB
pelieHus, BbIOMpaTh HauboJee MOAXOMSAIMMA € Y4ETOM CaMOCTOSITENIbHO BBIICIEHHBIX
KPUTEPUEB).

Ba3oBble ncciieoBaTebCcKkue AeCTBUS:

WCIIONBb30BaTh  BOMPOCHI  KaK  HMCCJIENOBATEIbCKUNA  WHCTPYMEHT  TO3HAHWI,
dhopMyIHUpoOBaTh BOMPOCH], (UKCUPYIOIIME MPOTHBOpEUYHEe, MpoOJeMy, yCTaHABIHMBATh
HMCKOMOE€ U JJaHHO€, (POPMHUPOBATH TUIIOTE3Y, ApTYMEHTHUPOBATH CBOIO MO3UIMI0, MHCHHUE;

MPOBOJIUTH CAMOCTOSITEJIbHO  CIJIAHMPOBAHHBIA 3KCIEPUMEHT, HCCIECIOBAaHUE TIO
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SBIEHUS, MPOIECCa, BBISIBICHUIO
3aBUCUMOCTEN MeX 1y 00BEKTaMH, IBICHUSMU, TIPOIECCAMU;

CaMOCTOSITEIFHO (OPMYITHUPOBATH 000OIIEHHS U BBIBOJIBI TIO pe3yabTaTaM MPOBEIEHHOTO
HaOII0ICHUS, UCCIEOBAHMUS, OIICHUBATh JJOCTOBEPHOCTH MOJYUYCHHBIX PE3yJbTaTOB, BHIBOJIOB
1 0000IIIEHHI;

MIPOTHO3MPOBATH BO3MOXKHOE PA3BUTHE MPOIECCa, a TAKKE BBIIBUTAThH MIPEAMOI0KECHHS O
€ro pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBIISITH ACPUIUTHI HH(OPMAIINH, JTaHHBIX, HEOOXOAMUMBIX /IS OTBETA HA BOIIPOC U IS
pelieHus 3a/1a4u;

BBIOMpaTh HMHQPOPMAIIMI0O U3 HCTOYHUKOB PA3JIUYHBIX THIIOB, aHAJIW3UPOBATH,
CUCTEeMATH3UPOBATh M HWHTEPIPETHPOBATh HH(MOPMAIMIO pPa3IUYHBIX BUAOB H  (GOpM
MpeACTaBICHUS;

CTPYKTypHUpOBaTh HWH(pOpMalMiO, TNPEACTABIATH €€ B pasauyHbIX  (opmax,
WJUTIOCTPUPOBATH Ipadudeckw;

OIICHWBATh HANE&KHOCTh WH(OOPMAIMK 110 CAMOCTOSITENIbHO CHOPMYIUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHuUKAaTHBHBIE YHHBEpPCAJbHbIEe YUueOHbIE JeiicTBUS
Oomenue:



BOCIIPUHUMATH U (POPMYIHPOBATH CYXICHHUS B COOTBETCTBUU C YCIOBHSIMH U LEISIMHU
o0IeH s, SCHO, TOYHO, TPAMOTHO BBIPa)XKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M IMHCHMEHHBIX
TEKCTaxX, JaBaTh MOSCHEHHSA IO XOAY pEIICHHs 3aJaud, KOMMEHTHUPOBATH IOJyYCHHBIH
pe3ynbTarT;

B XOZ€ OOCYKAEHUS 3a7aBaTh BOIPOCH! MO CYLIECTBY O0OCYXIaeMOil TeMbl, IPOOIEMBI,
pelaeMoii 3aauu, BEICKa3bIBaTh WACH, HAIlCIEHHBIC HA TIOMCK PEIICHHs, COMOCTABIATH CBOH
CYXJICHUS C CY)KIIEHUSIMH APYTUX yYaCTHUKOB JUAIOTa, OOHAPYKUBAThH PA3INYNe M CXOACTBO
MO3UIIHIA, B KOPPEKTHOH opme POpMYITHPOBATh PA3HOTIIACHS, CBOU BO3PAKECHHS,

IPE/CTABIATh PE3YNbTaThl PELICHUS 3aJadd, SKCIIEPUMEHTa, UCCIEeIOBAaHUS, MPOEKTa,
CaMOCTOSITEIBHO BHIOMpaTh (opMaT BBICTYIJICHHS C Y4YETOM 3aJad Npe3eHTalud U
0COOEHHOCTEN ayTUTOPHUH.

PeryasiTuBHbIe yHUBEpCaJIbHbIE YueOHbIE 1eiicTBUS

Camoopranuszanms:

COCTaBJIATH IIJIaH, aJTOPUTM pPEIIeHHs 3a7add, BBIOMPATh CIOCOO pEIICHUs C YIETOM
HUMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH
BAapUAHTHI PEIICHHUH C Y4ETOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, YMOLIHOHATbHBIN UHTEJIJIEKT:

BJIQJICTh HABBIKAMH TI03HABATENBHON pe(IeKCHu KaKk OCO3HAHHS COBEPIIAEMBIX
JEHUCTBUI U MBICIUTENBHBIX MPOIECCOB, UX PE3YIbTATOB, BIAJIETh CIIOCOOAMU CaAMOIIPOBEPKH,
CaMOKOHTPOJISI TPOLIecca U pe3yibTaTa pelieH!s] MaTeMaTHUeCKO! 3a/1auH;

MPEIBUACTh TPYJHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH TPH PEIICHUH 3a7add, BHOCHUTH
KOPPEKTHUBBI B IEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JAHHBIX, HAWJACHHBIX OIINOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OLICHWBATh COOTBETCTBHE pe3yiabTaTa MEIHM ¢ YCIOBUSAM, OOBSICHATh TNPUYUHBI
JOCTIDKEHUSI WM HEJOCTH)KCHUS DPE3YyIbTaTOB JESTEIBHOCTH, HAXOMUTh OIMMOKY, JaBaTh
OIICHKY MTPHUOOPETEHHOMY OIIBITY.

CoBMecTHAA 1eATEJIbHOCTD:

MOHUMATh W MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHONW W MHIWBUAYATHHON pabOTHI MpH
pemieHnd ydeOHBIX 3a7a4, NPUHUMATH I€Jh COBMECTHOHM JesATeIbHOCTH, TUIAHUPOBAThH
OpTraHM3aIUI0 COBMECTHOM pabOThI, paclpeAesiiaTh BUABI padoT, TOTOBAPUBATHLCS, 00CYXKIaTh
MPOIIECC U Pe3yJIbTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKUX JTIFOJIEH;

y4acTBOBaTh B IPyHMHoBBIX (hopmax paboThl (0OCYykJeHUsI, 0OOMEH MHEHUH, «MO3TOBbIE
MITYPMbD» W WHBIE), BBINOJHITH CBOK YacTh PabOThl U KOOPJAMHUPOBATH CBOU JIEHCTBUS C
JAPYTUMU YJCHAMH KOMAaHJbI, OICHHBATh KA4eCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT TIO
KpUTEpUSIM, cHOpPMYITHPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHSI.

HNPEIMETHBIE PE3YJIBTATBI

K xoniy 10 kj1acca o0yvaromuiicss HAyduTCs:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMHU MOHSATHUAMH CTEPEOMETPUU TIPU PEIICHUH 3a71a4
Y MIPOBEACHUU MAaTEMAaTHUECKUX PACCYXKICHUM;

® T[PUMEHSTH AaKCUOMBI CTEPEOMETPUM U CIEACTBUA U3 HUX NPU PEIICHUU
reOMeTPUYECKHX 3a/1ay;

e Kiaccu(UUUPOBATh B3aMMHOE PACIOJIOKEHUE MPSIMBIX B MMPOCTPAHCTBE, TIOCKOCTEH
B IIPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e cBOOOJHO OMEPUPOBATH MOHITUSIMU, CBSI3aHHBIMU C YTJIAMU B MPOCTPAHCTBE: MEXKIY
IPSIMBIMU B ITPOCTPAHCTBE, MEKY MPSAMOI U IIIOCKOCTbIO;

e CBOOOJHO ONEPUPOBATH MOHITHUSIMH, CBSI3aHHBIMU C MHOTOIPAHHUKAMU;



CBOOOZHO pacro3HaBaTh OCHOBHBIE BH/bl MHOI'OTPAHHMKOB (MpU3Ma, NUpaMuia,
IPSMOYTOJIbHBIN Mapaenenunes, Kyo);

K1accu(UIupoBaTh MHOIOIPAaHHUKH, BBIOMpAsk OCHOBaHMS [yl KJIaCCU(PHUKAIIH;
CBOOOJIHO ONEPUPOBATH MOHATUAMM, CBA3AHHBIMH C CEUYEHHEM MHOIOI'PAaHHHKOB
IUIOCKOCTBIO;

BBINIOJIHAThH MAapajlIeIbHOE, LIEHTPAJIbHOE U OPTOrOHAJIBHOE MPOEKTUPOBAHUE (PUTYD
Ha MJIOCKOCTb, BBIMOJIHATH N300pakeHus (Uryp Ha INIOCKOCTH;

CTPOUTBH CEYEHHsI MHOI'OTPAaHHUKOB PA3JIMYHBIMU METOJIaMH, BBIIIOJIHATh (BBIHOCHBIE)
IUIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTBIX OOBEMHBIX (PUryp: BHJI CBEpXY, COOKY,
CHU3Y;

BBIYMCIIATh IUIOIIAJM TOBEPXHOCTEH MHOTOTPaHHUKOB (IIpU3Ma, MHPaMUJA),
reOMETPUUECKHX TeJl C IPUMEHEHUuEM popMyT;

CBOOOJIHO OINEPUPOBATh MOHATHUSMHU: CUMMETPHs B HPOCTPAHCTBE, IIEHTP, OCb U
IJI0CKOCTh CUMMETPHH, LIEHTP, OCh U MNIOCKOCTh CHMMETPUU (PUTYPBI;

CBOOOZHO ONEPUPOBATH MOHATHSIMHU, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOpAMHATAM
B IIPOCTPAHCTBE;

BBINOJIHATD ACUCTBUS Ha/l BEKTOPaMU;

pelmaTh 3aJjaud Ha JO0Ka3aTeJIbCTBO MAaTEMaTHUECKHUX OTHOLICHUH M HaXOXXICHHE
Tr€OMETPUYECKUX BEJIMYUH, TMPUMEHSS] M3BECTHBIE METOJbl TMPU  PEHICHUU
MaTeMaTUYeCKUX 3aJ]]a4 MOBBIIIIEHHOTO M BEICOKOT'O YPOBHS CIOXKHOCTH;

MIPUMEHSATH MIPOCTEUIIINE IIPOTPAMMHBIE cpencTaa 51 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUU CTEPEOMETPUUECKHUX 3a]1a4;
W3BJICKATh, npeoOpa3oBeIBaTh U HWHTEPHPETUPOBAThH  MHGOPMAIUIO 0

MPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PUrypax, MPEACTaBICHHYIO Ha 4YepTexax Hu
PUCYHKAX;

IIPUMEHATHh IIOJy4CHHBbIE 3HAHUSA Ha IIPAaKTHKE: CPaBHUBATh W aHAJIU3UPOBATH
peanbHbIe CUTYyallu, IPUMEHATh U3YUEHHBIE MTOHATUS B IIPOLIECCE MOMCKA PEIICHHUS
MaTeMaTu4ecku chopMyIUPOBAHHON MPOOIIEMBI, MOAECTUPOBATh PEATIbHBIE CUTYALUU
Ha S3bIKE TI'E€OMETPUHM, MCCIENO0BAaTh IIOCTPOCHHBIE MOJEIN C MCIOJb30BAaHUEM
reOMETPUYECKUX MOHATHI M TeopeM, ammapara ajareOpbl, peliaTth MPaKTHYEeCKHe
3a/1a4M, CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINYNH;

MMETh TMpEJCTaBICHUs] 00 OCHOBHBIX ATamax pPa3BUTUS T'€OMETPUM KaK COCTaBHOM
gacTu pyHIAMEHTA Pa3BUTHS TEXHOIOTHA.

K xoniy 11 ki1acca oOyvaromuiicss HAy4uTCs:

CBOOOJHO ONEPUPOBATH MOHSATUSMH, CBSI3aHHBIMH C IIWJIMHJIPUYECKOU, KOHUYECKOH U
ceprudeckoi TOBEPXHOCTIIMH, OOBSICHITH CITOCOOBI TIOTYUYCHHUS;

OIEpUPOBATH MOHATUSMHU, CBSI3aHHBIMM C TE€JIAMU BpPALICHUS: LUIMHIPOM, KOHYCOM,
cthepoil u mapom;

pacrno3HaBaTh Tella BpalleHus (LUIUHAP, KOHYC, cdepa U map) U 0ObSICHITH CIOCOObI
MIOJIyYEHHUS T€J BPALLEHUS;

KJIacCU(PUIIMPOBATH B3aUMHOE PACTIONOKEHNE CHEPhI U TNIOCKOCTH;

BBIYMCIISATh BEJIMYUHBI 3JEMEHTOB MHOIOTPAHHUKOB M TeNl BpalleHUs, 0ObEMBI U
IUIOINAJN MOBEPXHOCTEH MHOTOTPAHHUKOB U TE€J BPALICHMS, TEOMETPUUECKUX TEJ C
npuMeHeHueM Gpopmy;

CBOOOJTHO OTIEPHPOBATH MOHATUSIMH, CBA3AHHBIMHA C KOMOWHAIIUSIMH TEJI BPALICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHHK, BIIMCAHHBIA B cpepy U OMUCAHHBIN OKOJIO C(hepsl,
cdepa, BIMCAHHAs B MHOIOIPAHHUK WIN TEJIO BPAICHNUS;

BBIYUCIIATH COOTHOLIEHMSI MEXKY IUIOIIAIIMU TOBEPXHOCTEH U 00bEMaMU OJOOHBIX
TEN;



M300pakaTh M3ydaeMble (UTYPHI, BBIMOITHATH (BBIHOCHBIE) IUIOCKHE YEPTEKH U3
PUCYHKOB MPOCTBHIX 00BEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS
TeJ BpaIlEHUS;

U3BIIEKaTh,  MHTEPOPETUPOBaTH W  MNpeoOpa3oBbIBaTh  MHGOPMALMIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (PUrypax, MPEACTABICHHYIO Ha UYEPTEkKaxX H
PUCYHKaX;

CBOOOZHO ONEpUPOBATH MOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OIEepaliy HaJl BEKTOPaMH;

3a/1aBaTh MJIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM cucTeMe KOOPIMHAT;

pemiaTbh TEOMETPUYECKUE 3a7add Ha BBIUMCICHHE YIJIOB MEXIY TMPSIMBIMH |
IUIOCKOCTSIMHU, BBIYHUCIIEHUE PACCTOSHUN OT TOYKU JO IJIOCKOCTH, B IIE€JIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/1a TIPH PEIICHHH;

CBOOOZHO OMEpUPOBAThH MOHSATUSMHU, CBA3AHHBIMH C JBUKEHHEM B TPOCTPAHCTBE,
3HaTh CBOMCTBA JIBH)KCHUM;

BBITIOJTHATh HM300PKCHUSI MHOTOTPAHHUKOB W TEJ BPAIICHHUS TPU IMapaLIeIHHOM
MepeHoce, EeHTPAIbHON CUMMETPHUH, 3€pKaTbHON CUMMETPHH, IPU MIOBOPOTE BOKPYT
MPSIMOMA, TTPeoOpa3oBaHMs TI0I00HS;

CTPOUTh CEUYCHWS MHOTOIPAHHUKOB W TEJ BpalCHUS: CCUCHUS IHIWHIpA
(mapannenbHO M TMEPHEHIUKYIAPHO OCH), CEUYEHUs KOHyca (mapajuielbHbIe
OCHOBAHUIO U MPOXOJIAIIUE YePE3 BEPIINHY), CEUCHUS I1apa;

UCIIOJIb30BaTh METOJABl MOCTPOCHHSI CEUEHUN: METOJ CJEIOB, METOJl BHYTPEHHETO
MIPOCKTHPOBAHUS, METO/T TIEPEHOCA CEKYIIEH TII0CKOCTH;

JIOKa3bIBaTh TEOMETPHUCCKHIE YTBEPIKICHUS;

MPUMCHATh TeoMeTpuueckue (HaKThl IS PEIICHUS CTEPCOMETPUYECKHX 3aj1ad,
MIPETNOAralouX HECKOIBKO IIaroB pelieHus, €CIM yCIOBUS MPUMEHEHUS 3a/1aHbI B
SIBHOU U HESIBHOU (hopme;

pemiaTth 3a7add Ha JIOKAa3aTEeIbCTBO MAaTEMAaTHYCCKUX OTHONICHWH W HAXOXICHHC
reOMETPUYECKHUX BEITUYHH,

MPUMEHITh NPOTPAaMMHBIE CPEJICTBA M DJIECKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI
MIPY PEIICHUH CTEPECOMETPUICCKUX 3a/1a4;

MPUMCHATh TOJIYYCHHBIC 3HAHWS Ha TMPAKTUKE: CPaBHUBATh, AHAJIU3UPOBATh U
OIICHUBATh peajbHbIC CUTYAIlMH, TPUMEHSATh W3YYCHHBIC TMOHSTHUS, TEOPEMBI,
CBOICTBAa B TMpOIECCE IOMCKA PEIICHUS MaTeMaTHYeCKu CEHOPMYITHPOBAHHON
MPOOJIEMBI, MOJICIIMPOBATh peajbHbIC CUTYallMH Ha SI3bIKE T'€OMETPUHU, MCCIICIOBAThH
MOCTPOCHHBIC MOJICNIA C HKCIIOJIh30BAHUEM T'€OMETPUUYCCKUX TOHATHH M TEopeM,
anmapara anreOpel, pemaTh MPAKTUYECKUE 3a/layd, CBA3aHHBICE C HaXOXKJICHHUEM
reOMETPUYECKHUX BEIUYHH,

UMETh TIPEJCTaBICHHUs] 00 OCHOBHBIX JdTanax Pa3BUTHS T€OMETPHH KaK COCTaBHOM
gacTH pyHIaMEHTa Pa3BUTHS TEXHOJOTHIA.



COJEPXAHUE OBYYEHUA
10 KUIACC

IIpsiMmble U JIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE MOHATHS CTEpeoMeTpuH. Touka, MpsMas, IJIOCKOCTb, IPOCTPAHCTBO.
[lonsiTne 00 aKCMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX.

B3auMHOe pacrosnokeHue NpsIMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TapalICIbHbIE U
ckpemuBaronecs npsmsie. [IpuzHaku ckpenuBaromuxcs npsamsix. IlapamienbHOCTs IpsMBIX
U IUIOCKOCTEM B NIPOCTPAHCTBE: MApAJICIbHBIE NPAMBIE B IPOCTPAHCTBE, NApaJLICIBbHOCTH
TPEX NPSIMBIX, NAPALIECIBHOCTh MNPAMOM M ILIOCKOCTU. [lapamnenbHoe M LEHTpabHOE
NpoeKTUpoBaHue,  u3o0pakeHue  ¢uryp.  OCHOBHbIE  CBOWCTBAa  MapauIeIbHOTO
npoektupoBaHusi. M3o0paxenue ¢uryp B  HapauleNbHOM  NpPOEKUMU.  YTIOBl €
COHAIPABJICHHBIMU CTOPOHAMHM, YIOJI MEXKIy HpsAMBIMH B mpocTpaHcTBe. [lapamnensHOCTB
IUIOCKOCTEN: IMapajuiebHble MIOCKOCTH, CBOMCTBA NapajuleNbHBIX IulockocTel. IIpocreimme
MIPOCTPAHCTBEHHbIE (PUTYpHI HA TNIOCKOCTHU: TETPa’p, Napajlieenumne, IOCTPOSHHE CEYCHHI.

[leprieHIUKYIAPHOCTE TPSIMOM W IUIOCKOCTH: TNEPIEHAMKYJSIDHBIE TPSIMBIE B
IIPOCTPAHCTBE, MpsAMbIC NApPALICIbHBIE W NEPHEHAUKYJSIPHBIE K IUIOCKOCTH, IPU3HAK
NEPHEHANKYIAPHOCTH IPSAMOM M IJIOCKOCTH, TEOpeMa O MNpAMOM MNEepHEHAMKYJIIPHOU
II0CKOCTH. OpTOrOHANIBHOE NPOEKTUpOBaHUE. [IeprieHINKyIIAp U HaKJIOHHBIE: PACCTOSIHUE OT
TOUYKH JI0 TNIOCKOCTH, PACCTOSIHUE OT MPSAMOM J0 IJIOCKOCTH, IPOEKIHs PUTYpbl Ha MJIOCKOCTb.
[lepieHAUKYIAPHOCTh IUIOCKOCTEW: MPHU3HAK MEPHEHAUKYISIPHOCTH JIBYX IIJIOCKOCTEM.
Teopema o0 TpEX NEPIEHINUKYIISIPaX.

Yriel B HPOCTPAHCTBE: Yroa MEXAY HNPsIMOM M IUIOCKOCTBIO, ABYTPAHHBIA yTroOJI,
JIMHEWHBIN yTrOoJl ABYTPAHHOrO yria. TpEéXrpaHHblil 1 MHOTOrpaHHble yriibl. CBOMCTBA MIIOCKUX
yIJI0B MHOrorpaHHoro yriyia. CBOWCTBa IJIOCKMX M JIBYTPAaHHBIX YIJIOB TPEXI'PAHHOIO yrija.
TeopeMbl KOCHHYCOB U CHHYCOB JUIsl TPEXTPAHHOTO yIJa.

MHororpaHHMKH

Bunsl MHOTOrpaHHukoB, pasBépTka MHOrorpaHHuka. I[Ipusma: n-yrosibHas Ipusma,
npsiMas ¥ HakJIOHHAs NMPU3MBbl, OOKOBasi M IOJIHAS MMOBEPXHOCTh Mpu3Msbl. [lapannenenunesn,
MPSIMOYTOJIBHBIN TapajuleNeNuIiel U €ro cBoWcrBa. Kparwaliime MyTM Ha NOBEPXHOCTHU
MHororpanuuka. Teopema Diunepa. I[IpoctpanctBennas teopema [ludaropa. I[lupamuaa: n-
yroyibHasi MUpaMuja, NpaBUibHas M yceu€HHas mnupamunabl. CBoiicTBa pébep M OOKOBBIX
IpaHeil MpaBUJIbHONW mnUpamMuAbl. [IpaBUiIbHBIE MHOTOTPaHHUKM: MpaBWIbHAs IpuU3Ma U
MpaBWIbHASI MpaMUa, MPAaBWIbHAS TPEYrojbHas MUpPaMHJia U MPaBUIbHBIA TETpasap, KyO.
IIpencraBnenue 0 IpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’dAp, JOACKadAP U UKOCAIP.

Brruncienue neMeHTOB MHOTOTPaHHUKOB: p&dpa, muaroHanu, yrisl. [Inomans 60koBoit
MMOBEPXHOCTH W MOJHOM NOBEPXHOCTHU MPSMOU IPHU3MBI, IUIOMIAJb OCHOBAHMI, TEOpeMa O
OOKOBOM TMOBEPXHOCTU MpsAMOIl mpu3Mbl. [lnomans GOKOBON MOBEPXHOCTH M MOBEPXHOCTH
IIPAaBUJIBHOM ITUPAMHU/IBI, TEOPEMA O TUIOLAAU YCEUEHHOU MUPAMMUIBI.

CummeTpuss B NMPOCTPAHCTBE. DJIEMEHThl CUMMETPUHU IPABUIBHBIX MHOTOIPAHHUKOB.
CuMMeTpuss B IPAaBWIBHOM MHOTOIPDAaHHUKE: CHUMMETpUS NapajlIesIeNUNe]a, CUMMETPUs
IIPAaBUJIBHBIX MIPU3M, CHMMETPHUS IPABWIILHOW TUPAMUIBI.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[lonsaTHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOp, AJIMHA HEHYJIEBOIO BEKTOpa,
BEKTOPH! KOJUIMHEAPHBIE, COHAIPABIICHHBIE WM IPOTHUBOIIOJIOKHO HAIIPABICHHBIE BEKTOPBI.
PaBencTBo BekTOpOB. [IeliCTBHS C BEKTOpaMM: CIIOKEHUE WM BBIYATAHME BEKTOPOB, CymMMa
HECKOJIBKMX BEKTOPOB, YMHOXEHHME BEKTOpa Ha uuciao. CBONCTBA CIIOKEHHS BEKTOPOB.
CpolicTBa YMHOXKEHHsI BeKTOpa Ha uucio. [loHATne KomIuiaHapHsle BekTOphl. I[Ipn3Hak



KOMILUTAaHApHOCTU TpEX BekTopoB. [IpaBmio napamienenunena. Teopema O pa3loXeHUU
BEKTOpa MO TpEM HEKOMIUIaHApHBIM BeKkTOpaM. lIpsiMoyrosnbpHas cucremMa KOOpAMHAT B
npoctpanctse. Koopaunatel Bektopa. CBs3b MEXAy KOOPIUHATAMU BEKTOpa U KOOPJIAWHATAMU
TOUYEK. YT0J MeXly BekTopaMu. CKalsipHOE NPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tena Bpamenus

[loHsATHA: UMIAMHApPUYECKAs IOBEPXHOCTh, KOHUYECKAas IMOBEPXHOCTb, cQepuyeckas
MOBEPXHOCTh, OOpa3ylolre MoBepxHocTeil. Tema BpalleHus: UUIUHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumuoe pacronoxenue chepsl U MIOCKOCTH, KacaTelbHas MIOCKOCTh K
chepe. M3oOpaxkeHue Ten BpalleHUsT Ha IUIOCKOCTU. Pa3BépTka HWIMHIApAa W KOHYcCa.
Cummetpus cdepsl U 1apa.

O6béM. OcHOBHBIE cBOIcTBa 00bEMOB Ted. Teopema 00 00BEME MPSAMOYTOIBHOTO
napajienenurena u ciaeactsus u3 He€. OO0bEM MpSAMON M HAKIIOHHOW NMPHU3MbI, TUWIMHIpA,
nupamMuibl 1 Konyca. O0bEM 11apa 1 MapoBOTr0 CErMEHTA.

KoMOunanuu Tten BpalleHHss U MHOTOTpaHHUKOB. [Ipu3ma, BhMcaHHas B UMJIUHJD,
omucanHas okojo muiuHapa. [lepeceuenne cdepsl U mapa ¢ mwiockocteio. Kacanue mapa u
chepbl MIOCKOCTHbIO. [lOHSITHE MHOTOrpaHHHKa, OINHUCAHHOTO OKOJO cdepbl, cepsl,
BIMCAaHHON B MHOTOTPaHHUK WJIM TEJIO BpalICHUS.

[Tnomaas MOBEPXHOCTH LMJIMHAPA, KOHYyca, Tuiomaab chepsl u e€ dacrei. [logobue B
npoctpanctBe. OTHomeHHe OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH MOJOOHBIX (UTYP.
[IpeoGpazoBanue nogoOus, romoreTus. PemeHue 3agady Ha IUIOCKOCTH C HCIOJIb30BAHHEM
CTEPEOMETPUUYECKHUX METOJIOB.

IlocTpoeHne cedeHuil MHOTOIPaHHUKOB M TEJ BpaLEHUS: CEYEHUs IWIMHIpA
(mapannenpbHO W MEPHEHAMKYJSIPHO OCH), CEYeHHUs KOHyca (mapajuielibHble OCHOBAHHUIO M
MPOXOJISAIIUE Yepe3 BEPIUIMHY), CEUEHHUs 1Iapa, METOJIbl MOCTPOEHUSI CEYEHHI: METOJ] CJIEJIOB,
METOJl BHYTPEHHETO NIPOEKTUPOBAHNUS, METOJI [IEPEHOCA CEKYIIIEH MIIOCKOCTH.

BexkTopbl H KOOPAMHATHI B IPOCTPAHCTBE

Bekropsr B mpoctpanctBe. Omnepanuu HajJ BEKTOpaMu. BEKTOpHOE yMHOMKEHHE
BeKTOpoB. (CBOlCcTBa BEKTOPHOro YyMHOXEHHA. IIpsimoyrosnpHas cucreMa KOOpAWHAT B
npoctpanctBe. Koopawnatel Bektopa. Pasznoxxenue Bektopa mo 6asucy. Koopamnatho-
BEKTOPHBIA METO/I TP PEUICHUH T€OMETPUYECKUX 3a]au.

JBHKeHHs B IPOCTPaHCTBE

JBuxenus: mpoctpaHcTBa. OrtoOpaxkenwus. J[BwkeHuss W paBeHCTBO (uryp. OOrmme
CBOWCTBA JBMKCHHMU. BUABl NABYMIKEHUN: MapajuleIbHBIM IIEPEHOC, LEHTpaJIbHAs CUMMETpUS,
3epKajibHasi CUMMETpHs, MOBOpPOT BOKpyr mpsimoid. [IpeoOpazoBanus mnopoOus. Ilpsmas u
cdepa Ditnepa.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KUIACC

KoanuecTBo yacoB
Nen/m  HaumMeHOBaHHe pa3esioB U

Kontpoanubie IIpakTHueckue
TeM MPOrpaMMbl Bcero P B

padoThI padoThI

1 BBenenue B crepeomMeTpuio 23 1

DJleKTPOHHBbIE (IU(pPOBHIE)
o0pa3oBaTe/ibHbIE pecypchl

https://resh.edu.ru/subject/17/

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

JlesiTeJILHOCTDH
YUYHUTEJIA C y4eTOM
MPOrpamMMbl
BOCIIUTAHUSA
NuunuupoBanue u
MOAJICPKKY
HCCIICIOBATEIILCKOM
JIESITCILHOCTH
oOydJaronuxcs,
MJITAHUPOBAHUE U
BBITIOJTHEHHE
VHJIUBUIYaTbHbBIX U
TPYIIIOBBIX MPOEKTOB
BOCIIMTATECILHOU
HaIMpaBJIECHHOCTH

B3aumHoe pacnonoxenue
MPSIMBIX B IPOCTPAHCTBE

https://resh.edu.ru/subject/17/

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

[TapaninenbHOCT NPSIMBIX U
IUIOCKOCTEHN B IIPOCTPAHCTBE

https://resh.edu.ru/subject/17/

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

MakcumanbrHOe
HCITOJIb30BaHUE
BOCITMTATEIBHBIX
BO3MOKHOCTEH
CoJlepKaHUsl Y4eOHBIX
MIPEAMETOB ISt
dbopmupoBaHus y
oOydJaromuxcs
POCCHICKHX
TPaIUIIMOHHBIX
JTyXOBHO-
HPaBCTBEHHBIX U
COILIMOKYJIbTYPHBIX
LICHHOCTEM,



https://resh.edu.ru/subject/17/
https://lesson.edu.ru/02.3/10
https://resh.edu.ru/subject/17/
https://lesson.edu.ru/02.3/10
https://resh.edu.ru/subject/17/
https://lesson.edu.ru/02.3/10

POCCUHCKOTO
HUCTOPHUUYECKOTO
CO3HaHUS Ha OCHOBE
HUCTOPHUUYECKOTO
MIPOCBEIICHUS; TTOA00P
COOTBETCTBYIOILIETO
CoZepKaHUs YPOKOB,
3aJaHuM,
BCIOMOTATEIbHBIX
MaTepHUaoB,
MPpOOJEMHBIX CUTYyaIHi
JUTSL OOCYKICHUI

[TepneHIUKYAAPHOCTD IPSIMBIX
Y IJIOCKOCTEN B IPOCTPAHCTBE

VYTIisl 1 pacCTOSHUSA

25

16

https://resh.edu.ru/subject/17/

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

https://resh.edu.ru/subject/17/

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

Bxirouenue yuurensimu
B paboumne nmporpamMmbl
M0 y4eOHBIM
npeaMeTaM, Kypcam,
MOJYJISIM LIEJIEBBIX
OPHUEHTHUPOB
pEe3yIabTaTOB
BOCIIUTaHUs, UX YUYET B
ONPEACIECHUN
BOCMUTATEIbHBIX 3a7a4
YPOKOB, 3aHITUU

Bxirouenue yuurensimMu
B pabouue nmporpamMmbl
y4eOHBIX MPEIMETOB,
KYpCOB, MOZYJIEN
TEMaTHKH B
COOTBETCTBHUU C
KaJICHIaPHBIM IJITAHOM
BOCIIMTATEJIbHOM



https://resh.edu.ru/subject/17/
https://lesson.edu.ru/02.3/10
https://resh.edu.ru/subject/17/
https://lesson.edu.ru/02.3/10

paboThI

MHororpaHHUKH

Bekropsl B mpocTpaHCcTBE

12

https://resh.edu.ru/subject/17/

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

https://resh.edu.ru/subject/17/

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

Br160op MeTo10B,
METOAMK, TEXHOJIOTHIA,
OKa3bIBAIOLINX
BOCIIUTATENbHOE
BO3JIEVICTBUE HA
JUYHOCTH B
COOTBETCTBHUU C
BOCIIUTATEIbHBIM
UJeaoM, LIeJbI0 U
3a/1auaMy BOCTIUTaHUS,
1[EJIEBBIMU
OpUEHTHPAMU
pe3yabTaTOB
BOCIIUTAHUS;
peann3aiuio
MIpUOpPUTETA
BOCITUTAHUS B y4eOHOU
JeSATeTbHOCTH;

[Ipumenenue
MHTEPAKTUBHBIX (hOpM
y4eOHOM paboTHI -
MHTEJUIEKTYalIbHbIX,
CTUMYJTUPYIOIINX
MO03HABATEIbHYIO
MOTHBALUIO, UTPOBBIX
METOJIUK, JUCKYCCUH,
JAOIIMX BO3MOXHOCTb
MPUOOPECTH OTIBIT
BEJICHUS
KOHCTPYKTHBHOTO



https://resh.edu.ru/subject/17/
https://lesson.edu.ru/02.3/10
https://resh.edu.ru/subject/17/
https://lesson.edu.ru/02.3/10

Jyanora; rpynmnoBoi
paboTHI, KOTOpAsl yYUT
CTPOUTH OTHOLIEHUS U
NeHCTBOBAThH B
KOMaH/Ie, CIIOCOOCTBYET
Pa3BUTHIO
KPUTHYECKOTO
MBIIIIEHUS

[ToBTOpeHue, 00001ICHNE U
cucTeMaTu3allus 3HaHuM

https://resh.edu.ru/subject/17/

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

[ToGyxenue
oOydJaromuxcs
co0JII01aTh HOPMBI
MTOBE/ICHMSI, TTPaBUIa
0O0IIEeHUs CO
CBEpCTHHUKAMU U

e 1arorn4eCKuMH
pabOTHHUKAMU,
COOTBETCTBYIOIIHE
YKy
0011e06pa3oBaTeIbHOM
OopraHu3aIu,
YCTaHOBJICHUE U
MOJIJICPIKKY
no0poskenaTeTbHON
aTMocQepsl;
OpTraHHU3aIUI0
HACTaBHUYECTBA
MOTHBHUPOBAHHBIX U
SPYAUPOBAHHBIX
00yJarouuxcs HaJ
HEYCIeBAIOIUMHU
OJHOKJIAaCCHUKaMH, B



https://resh.edu.ru/subject/17/
https://lesson.edu.ru/02.3/10

TOM YHCJIE C OCOOBIMU
00pasoBaTeIbHBIMH
MOTPEOHOCTSAMH,
JTAIOIIETO
oOyJaronuMest
COIIMAJIbHO 3HAUYMMBIN
OTIBIT COTPYIHUYECTBA
¥ B3aMMHOM ITOMOIIIH;

OBUIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 102 6 0
11 KIIACC
KosamnyecTBO 4acoB DJIeKTPOHHBbIE JlesiTeILHOCTD YYHTEJISI € Y4eTOM
Ne Hauwenogare (undposrbIe) NPOrpamMMbl BOCIIUTAHUSA
/i pa3iejioB U TeM Beero Konrpoabnble IIpakTHuyeckue 06PA30BATETHHDI
NporpaMmMsbl padoThI padoThI e pecypenl
WunnumrpoBanne U MOAICPKKY
1 AHAIMTHIECKAS 15 1 http.s;//reSh'edu'rU/ gg;ﬁiﬁ;ﬁfgﬂbC;(J(I)foIi)i)TBe;;;eo ;T]I:BIHOHHGHI/IG
reoMeTpus subject/17/11/ ’
WH/IMBHUTyaJTbHBIX U TPYTIIIOBBIX TPOCKTOB
BOCIIMTATENILHOM HANIPaBIEHHOCTH
MaxkcumanbHOE UCIIOTE30BaHUE
BOCTIMTATENIbHBIX BO3MOXKHOCTEH coiep KaHus
Y4eOHBIX MPEeIMETOB I (OPMUPOBAHUS Y
[ToBTOpEHUE, 00y4aromMuXCcsl POCCUHCKUX TPaJAUITMOHHBIX
5 00001IeHHE 1 15 1 https://resh.edu.ru/  TyxOBHO-HPaBCTBEHHBIX M COLMOKYIIBTYPHBIX
CUCTeMAaTH3aIus subject/17/11/ [EHHOCTEH, POCCUHUCKOTO UCTOPUIECKOTO
3HAaHUHN CO3HAHUS HAa OCHOBE UCTOPHUYECKOTO
MPOCBELICHNUS; TTOA00P COOTBETCTBYIOIETO
coepKaHus YPOKOB, 3aJIaHUM,
BCIIOMOTaTEIbHBIX MAaTEPUAIOB, TPOOIEMHBIX



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

CUTYaIUi 11 00CYKICHUM

O0BéM
MHOTOTpaHHUKA

17

https://resh.edu.ru/

subject/17/11/

BxiroueHne yuutensiMu B pabodrie mporpamMmmsl
10 y4eOHbBIM MpeaAMEeTaM, Kypcam, MOIYJIIM
LIEJIEBBIX OPUEHTUPOB PE3YJIbTAaTOB
BOCIIUTAHMS, UX YUET B ONPEEIICHUN
BOCIIMTATENIbHBIX 3314 YPOKOB, 3aHATHUIH

Temna BpameHus

[Tnomann
MOBEPXHOCTH U
O00BEMBI KPYTIIBIX
TEI

24

https://resh.edu.ru/

subject/17/11/

https://resh.edu.ru/

subject/17/11/

Bxitouenue yuurensiMu B pabodrie mporpaMmmsl
y4eOHBIX MTPEIMETOB, KYpCOB, MOAYJIEH
TEMaTHKH B COOTBETCTBUM C KaJICHIAPHBIM
IJIAHOM BOCIIUTATENbHOM paboThI

Br160p MeTO10B, METOAMK, TEXHOJIOTHH,
OKa3BIBAIOIINX BOCIIHTATCIIFHOE BO3ICHCTBHUE
Ha JINYHOCTH B COOTBETCTBHH C
BOCIIUTATEIbHBIM HJICaJI0M, LICNIbIO U 3aJauyaMu
BOCTIMTAHUSI, IIEJIEBBIMU OPUCHTHUPAMHU
PEe3yAbTATOB BOCIIUTAHUS; PEATH3ALIUI0
MIPUOPUTETA BOCIIUTAHUS B YICOHOU
NeSITeIbHOCTH,

JIBruxeHus

https://resh.edu.ru/
subject/17/11/

[IpumeHeHre UHTEPAKTUBHBIX POpM yueOHOU
paboThI - MHTEIJIEKTYAIbHBIX, CTUMYJIUPYIOIIHX
MO03HABATEILHYIO MOTHUBAIIUIO, HTPOBBIX
METOJIUK, TUCKYCCHUH, TAIOIINUX BO3MOXKHOCTh
MPUOOPECTH OTIBIT BEJEHUSI KOHCTPYKTUBHOTO
JIMAJIOTa; TPYIIIOBOM pabOThI, KOTOPAS] YUHT
CTPOUTH OTHOIICHUS U JICHCTBOBATh B KOMaH/IE,
CIOCOOCTBYET Pa3BUTHIO KPUTUUYECKOTO
MBIIIITICHUS

[ToBTOpEHME,
0000111eHHE U
CHCTEMaTH3aIns
3HAaHUU

17

https://resh.edu.ru/
subject/17/11/

[ToOyxneHne 00yJaronuxcs COOII0IaTh HOPMBI
MOBE/ICHMSI, TTPaBUiIa OOIICHUS CO
CBEPCTHUKAMHU U Me1arorndyecKuMu
paboOTHUKAMU, COOTBETCTBYIOILIUE YKIIATy
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OBIIEE KOJIMYECTBO
YACOB I10
I[TPOI'PAMME

102

o011eo0pa3oBaTeIbHON OpraHnU3allly,
YCTAHOBJIEHUE U MOJJEPKKY
N00pOXkKeNaTeaIbHON aTMOoCc(hepsbl; OpraHU3aLnIo
HAaCTaBHUYECTBA MOTUBHPOBAHHBIX U
SPYAUPOBAHHBIX O0YYAIOIIUXCS HAJ|
HEYCIEBAIOUINMH OJTHOKIACCHUKAMH, B TOM
quciie ¢ 0c0ObIMU 00pa30BaTEIbHBIMU
NOTPeOHOCTSAMH, TAIOLIEr0 00yJaroIUMCs
COLMAJIBHO 3HAYUMBIN OTBIT COTPYIHUYECTBA U
B3aMMHOM ITOMOIIIH;




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
K
Ne Tera VDOKa OﬂnquTBIz aton 0 Hara DJIeKTPOHHBbIE HU(PPOBLIE
n/n yp Bcero OHTPOJIBHBIC | HIPAKTHHCCKHUE u3y4eHusi 0o0pa3oBaTe/lbHbIC PeCypChl
padoThI padoThI
1 O;folfiemﬁn?z i]zﬁi H§:6£J?J?:Iil:lilia 1 https://resh.edu.ru/subject/17/
pHcy > 11ap https://lesson.edu.ru/02.3/10
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[ToHsATHS cTepeoMeTprU: TOUKA, TIpsMasl,
5 EH;);EEZT;:g 0:;5 EI;;TE;)' 2§HOE§I’IG 1 https://resh.edu.ru/subject/17/
P P pucyH https://lesson.edu.ru/02.3/10
IIIOCKOCTH, ITapPAJUICIIbHBIX MTPAMBIX
(OTpe3KOB), CEpeTMHBI OTPE3Ka
y | s oo, |
P » p ’ https://lesson.edu.ru/02.3/10
MOJYIPOCTPAHCTBO
y | oo e |
P o P ’ https://lesson.edu.ru/02.3/10
MOJTYTIPOCTPAHCTBO
5 lr\I/II({)ZfrrZ;III)EEETP(I)’C?(;?Irc)ifee;;ix ¢ur 1 https://resh.edu.ru/subject/17/
p pocTp P, https://lesson.edu.ru/02.3/10
HECYIIECTBYIOIMNX 00bEKTOB
6 fiﬁfﬁﬁﬁwﬁcﬁgﬁgifee;fﬁx ¢ur 1 https://resh.edu.ru/subject/17/
p poctp P, https://lesson.edu.ru/02.3/10
HECYIIECTBYIOIMNX 00bEKTOB
7 AKCHOMBI CTEPEOMETPHH U MEPBbIC 1 https://resh.edu.ru/subject/17/
CJICJICTBHS U3 HUX https://lesson.edu.ru/02.3/10
8 AKCHOMBI CTEPEOMETPHH U TTEPBBIE 1 https://resh.edu.ru/subject/17/

CIICACTBHUA U3 HUX

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

AXCHOMBI CTCPCOMCTpPUHU U IICPBBIC
CJIICACTBHUA U3 HUX. CniocoOsbl 3aJaHusA

https://resh.edu.ru/subject/17/

d NPSIMBIX U TUTIOCKOCTEH B IIPOCTPAHCTBE. https://lesson.edu.ru/02.3/10

OO6o3HaueHHs IPSMBIX M TUIOCKOCTEH

N300pakeHue ceueHnii nupamuabl, Kyoa u

TPHSMBI, ROTOPBIC HPOXOAAT FEPES HX https://resh.edu.ru/subject/17/
10 pé€6pa. M300pakeHue rnepecedeHus hitps://lesson.edu.ru/02.3/10

MOJYYCHHBIX TUIOCKOCTEH. PackpammBanue ' - '

MOCTPOCHHBIX CEYCHUI pa3HBIMU [IBETAMH

N306pakenue ceueHnii nupamMuibl, Kyoa u

MPU3MBI, KOTOPBIC TIPOXOJIAT YepPe3 X https://resh.edu.ru/subject/17/
11 pEopa. M3o0paxeHue nepeceycHus https://lesson.edu.ru/02.3/10

HOJIYYSHHBIX TUIOCKOCTel. PackpamiBanue

MOCTPOCHHBIX CEYCHUI pa3HBIMU [BETAMH

N300paxxeHne cedeHnii mupaMuibl, Kyoa u

MPU3MBI, KOTOPBIC TIPOXOJIAT Yepe3 X https://resh.edu.ru/subject/17/
12 pEbpa. M3o0paxeHue nepeceyeHus https://lesson.edu.ru/02.3/10

MOJYYEHHBIX INIOCKOCTEN. PackpammmBanue

MOCTPOCHHBIX CEYCHUI pa3HBIMU [BETAMH

N300paxxeHne cedeHnii mupaMuibl, Kyoa u

MPU3MBI, KOTOPBIC TIPOXOJIAT Yepe3 X https://resh.edu.ru/subject/17/
13 pébpa. M306pakeHue nepeceueHus https://lesson.edu.ru/02.3/10

IIOJIyYEHHBIX INIOCKOCTEN. PackpammBanue

MOCTPOCHHBIX CEYCHUH Pa3HBIMH [BETAMHU
14 Merog ciie10B Usl HOCTPOEHUS CEYEHUN Eggzx{g:?oid:d[]uﬁl;glzegyllow
15 1(\:/[“9 Al CHCTOB AU IOCTPOCHI ceeHil. https://resh.edu.ru/subject/17/

BOWCTBA MEPECEUCHUI MPSIMBIX :

1OCKOCTe https://lesson.edu.ru/02.3/10

16 MeTo1 Cl1e10B /I MOCTPOCHUS CEUCHHUH. https://resh.edu.ru/subject/17/
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CaolicTBa epeceueHuil MpsIMbIX U
IJIOCKOCTEN

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

[TocTpoenue ceuenuit B nupamuie, Kyoe mno
TpéM ToukaM Ha p&bpax. Coznanue

https://resh.edu.ru/subject/17/

17 - https://lesson.edu.ru/02.3/10
BBIHOCHBIX qepTexceI/I U 3aII1Ch I1aroB
IIOCTPOCHUA
H(?.C TPOCHHUE CCHCIHH B TIMpaMIe, kybe o https://resh.edu.ru/subject/17/
18 TPEM TOHKAM Ha pe6P ax. Cosnanne https://lesson.edu.ru/02.3/10
BBIHOCHBIX YCPTCIKCHU U 3aIIMCh IIAroB
MOCTPOCHUS
H(?.C TPOCHHE CCHCHMUI B TIMPAMIIE, Kybe mo https://resh.edu.ru/subject/17/
19 TPCEM TOHUKAM Ha pe6? ax. Cosnanme https://lesson.edu.ru/02.3/10
BBIHOCHBIX qepTemeH M 3aII1UCh 1I1aroB
IIOCTPOECHUS
H(?.C TPOCHHE CCHCHIH B TIMPaMUE, kybe o https://resh.edu.ru/subject/17/
20 TPEM TOHKaM Ha pe6P ax. Cosnanne https://lesson.edu.ru/02.3/10
BBIHOCHBIX qepTe>1<eI/1 U 3aII1UCh 1I1aroB
IIOCTPOECHUS
[ToBTOpenue mianumerpuu: Teopema o https://resh.edu.ru/subject/17/
21 MPOMOPIUOHAIBHBIX 0Tpe3kax. [Tlogooue https://lesson.edu.ru/02.3/10
TPEYTrOJIbHUKOB
ﬁiiiiiﬁzgfeﬁ?ﬁa Péiﬁziolf;m https://resh.edu.ru/subject/17/
22 ' https://lesson.edu.ru/02.3/10
BBIHOCHBIX yepTexkax. Mcropus pa3Burus
HJIaHI/IMeTpI/II/I n CTGpGOMeTpI/II/I
23 Kontponpshas pabora "AKcHOMBI https://resh.edu.ru/subject/17/
crepeomerpun. CeueHust" https://lesson.edu.ru/02.3/10
B3anMmHoOe pacmonoxeHue mpsMbIx B https://resh.edu.ru/subject/17/
24 npocTpancTBe. CKpenMBaroIHecs IpsMbIC. https://lesson.edu.ru/02.3/10

HpI/I3HaKI/I CKpCIIMBAOIHXCS ITPAMDBIX.
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[TapannenbHble IpsMbIe B TPOCTPAHCTBE

Teopema 0 CyniecTBOBaHHH U
€IMHCTBEHHOCTH MPSMOU MapauieIbHON
JTAHHOM MPSIMOU, MPOXOISIIIEN Y€PE3 TOUKY

https://resh.edu.ru/subject/17/

25 N y https://lesson.edu.ru/02.3/10

MPOCTPAHCTBA U HE JICKAIICH HA TAHHOM

npsiMou. Jlemma o nepeceyeHnun

napajuIeIbHBIX MIPSIMBIX IIOCKOCTHIO

[TapaynenbHOCTD Tpex HpsIMbBIX. TeopeMa o https://resh.edu.ru/subject/17/
26 TpEX MmapaIeNIbHBIX MPSAMBIX. Teopema o https://lesson.edu.ru/02.3/10

CKPELIUBAIOIIMXCS TPSIMBIX

HapvannenLHoe npoektTupoBaHue. OCHOBHBIC https://resh.edu.ru/subject/17/
97 CBOMCTBA MapayjIeIbHOTO MPOCKTUPOBAHUS. https-//lesson.edu.ru/02.3/10

N306paxkenue pa3HbIx GuUryp B

MapajyIeIbHON MPOEKIUH

LlenTpanbHast NpOCKIHs. YTOI ¢ https://resh.edu.ru/subject/17/
28 COHAIpaBJICHHBIMUA CTOPOHAMH. YTOII https://lesson.edu.ru/02.3/10

MEX]TY IPSIMBIMHU

3aauM Ha JJOKa3aTeJIbCTBO M UCCIIETOBAHHE, https://resh.edu.ru/subject/17/
29 CBSI3aHHBIC C PACIIONIOKEHUEM TPSIMBIX B https://lesson.edu.ru/02.3/10

MPOCTPAHCTBE

[TonsATHA: mapayIEIbHOCTD IPSIMON U

IUIOCKOCTH B TipocTpancTBe. [Ipu3Hak https://resh.edu.ru/subject/17/
30 MapajuieIbHOCTH MPSIMON U TFIOCKOCTH. https://lesson.edu.ru/02.3/10

CaolicTBa napajlIeIbHOCTH IPSIMON U

TUIOCKOCTH

['eomeTpuieckue 3aaun Ha BBIYUCICHUE U https://resh.edu.ru/subject/17/
31 AOKASATEIBCTBO, CBASAMMBIC © . https://lesson.edu.ru/02.3/10

NapasuIeTbHOCTHIO MPSMBIX M IJIOCKOCTEH B

POCTPAHCTBE
32 [TocTpoeHue ceueHust, IPOXOIIETO Yepes https://resh.edu.ru/subject/17/
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JAHHYIO MIPSAMYIO Ha YEepTEKE U
MapajuIeIbHOTO Apyrou npsamoun. Pacuér
OTHOIIIEHUI

[TapamienbHas MpoeKLys, IPUMEHEHHE IS
MIOCTPOEHUSI CEUEHUI KyOa U

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

https://resh.edu.ru/subject/17/

33 g https://lesson.edu.ru/02.3/10
napasuienenumnena. CBoicTBa
napaijiesienuIe1a U mpu3Mbl
Tapannensibie mockocti, Hpusaku https://resh.edu.ru/subject/17/
34 . https://lesson.edu.ru/02.3/10
MapalyIeIbHOCTH JIBYX TUIOCKOCTEH
Teopema o mapasenbROCTH 1 . https://resh.edu.ru/subject/17/
35 CAMHCTBEIHHOUTH ITIOCKOCTH, HPOXOMIIEH https://lesson.edu.ru/02.3/10
4yepe3 TOUKY, He MPUHAAJIEKAILYI0 JaHHOK
IJIOCKOCTH U CIIECTBUS U3 HEE
CaolicTBa napajijieNIbHbIX MIIOCKOCTEH: 0 hitps://resh.edu.ru/subiect/17/
36 MapajuieIbHOCTH MPSAMBIX IEPECEUCHUS TIPU hitps://lesson.edu.ru/02.3/10
MepeCceYeHUN ABYX MapajiebHbIX
IIJIOCKOCTEN TPEThEN
CBolicTBa mapaJljIeNIbHBIX ITOCKOCTEMH: 00
OTpe3Kax MapauIeIbHbIX MPSMbIX, https://resh.edu.ru/subject/17/
37 3aKIIIOYEHHBIX MEXKY MapalljiebHbIMU https://lesson.edu.ru/02.3/10
IUIOCKOCTSIMHU; O MEPECEUEHUH MPSMOM C
JIBYMsI TTapajlIeIbHBIMU TTIOCKOCTSMH
18 [ToBTopenue: Teopema [Tudaropa Ha https://resh.edu.ru/subject/17/
IIOCKOCTH https://lesson.edu.ru/02.3/10
TToBTOpEHHe: TPHFOHOMETPHS https://resh.edu.ru/subject/17/
39 ' https://lesson.edu.ru/02.3/10
MPSIMOYTOJILHOTO TPEYTOJIbHUKA
40 CBoiicTBa Ky0a U IPSIMOYTOJLHOTO https://resh.edu.ru/subject/17/

IHapaJuICJICIIUIICaa
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https://resh.edu.ru/subject/17/

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

Breruucnenue qivH OTPC3KOB B KY6C n

https://resh.edu.ru/subject/17/

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

NPsIMOYTOJILHOM MapaJUIEICITUIIENE

[epreHANKYASIPHOCTD MPSMOM U IJIOCKOCTH. https://resh.edu.ru/subject/17/
42 [Tpu3HaK NepHCHINKYISIPHOCTH MPSIMOH 1 https://lesson.edu.ru/02.3/10

IIJIOCKOCTHU

[epneHIUKYISIPHOCTD MPSIMOK U TUIOCKOCTH. https://resh.edu.ru/subject/17/
43 [Ipu3Hak nepneHANKYIIPHOCTH MPSIMON U https://lesson.edu.ru/02.3/10

IIJIOCKOCTHU

geggxaeg:ggchgii?ﬁHOXO J— https://resh.edu.ru/subject/17/
44 A P » IPOXOIAIH https://lesson.edu.ru/02.3/10

yepe3 TOYKY IIPOCTPAHCTBA U

MEPNEHANKYIIPHON K MIIOCKOCTH

[10CKOCTH H HeDMeHIIKVIDHELS HM https://resh.edu.ru/subject/17/
45 PIHCHMKYIAP https://lesson.edu.ru/02.3/10

IIPpAMBIC B MHOI'OI'PaHHHUKAX

10CKOCTH 1 HeDHEHANKVISDHLIE HM https://resh.edu.ru/subject/17/
46 PIHCHMKY AP https://lesson.edu.ru/02.3/10

pr{MHe B MHOFOFpaHHI/IKaX

n « - as. T1 https://resh.edu.ru/subject/17/
47 CPICHIIIYIAD 1 HAIIIOHHA. 1I0CTPOCHHIE https://lesson.edu.ru/02.3/10

HepneHmeyn;Ipa 13 TOYKHU HaA HpSIMYIO

TleD e IIKYISID 1 HaKToHHas. TToCThOCHIE https://resh.edu.ru/subject/17/
48 PHCHAMKYIIAP 1 : p https://lesson.edu.ru/02.3/10

HepneHmeyn;Ipa 13 TOYKHU Ha HpSIMYIO

Teopema o TpEX TIepHeHIMKYIApaX (Ipsvas https://resh.edu.ru/subject/17/
49 p p PHCHMKY AP P https://lesson.edu.ru/02.3/10

u oOpaTHast)
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https://lesson.edu.ru/02.3/10

Teopema o TpEx neprneHauKyIspax (mpsamast

https://resh.edu.ru/subject/17/

>0 1 oOpaTHast) https://lesson.edu.ru/02.3/10
51 VIOl MEsKITY CKpeIHBAIOIMICS TPAMEIMII https://resh.edu.ru/subject/17/
https://lesson.edu.ru/02.3/10
TTOHCK TepHEH MKy IAPHbIX TPAMELX C https://resh.edu.ru/subject/17/
52 . https://lesson.edu.ru/02.3/10
MIOMOIIIBIO MTEPIICHIUKYIIAPHBIX ITIOCKOCTEH
53 OPTOrOHATHHOE TPOCKTHPOBAHIE https://resh.edu.ru/subject/17/
https://lesson.edu.ru/02.3/10
[TocTpoenue ceuenuit Kyoa, mIpU3MBlI, https://resh.edu.ru/subject/17/
54 MPAaBUJIBLHON MTHUPAMHUJIBI C ITOMOIIBIO https://lesson.edu.ru/02.3/10
OPTOTOHAJIBHOM MPOEKIMH
[TocTpoenue ceuenuii kyda, mpu3Mbl .
55 HpaBﬁanoﬁ HI/IpaMI/II[BIyC H’O l\foumo’ https://resh.edu.ru/subject/17/
. https://lesson.edu.ru/02.3/10
OPTOTOHAJIBHOM MPOEKIMH
CumMeTpusi B IPOCTPAHCTBE OTHOCUTEIHLHO https://resh.edu.ru/subject/17/
56 mI0cKOCTH. [ImockocTn cummeTpuii B https://lesson.edu.ru/02.3/10
MHOTOTPaHHUKaX
[Tpu3Hak nepneHANKYIIPHOCTH MIPSIMON U https://resh.edu.ru/subject/17/
57 :
TUIOCKOCTH KaK CJICJICTBHE CHMMETPHUH https://lesson.edu.ru/02.3/10
58 [IpaBunbHBIE MHOTOTpAHHUKH. Pacuér https://resh.edu.ru/subject/17/
PaCCTOSIHHI OT TOYKH JI0 TUIOCKOCTH https://lesson.edu.ru/02.3/10
59 [IpaBubHBIE MHOTOTpAaHHUKH. Pacuér https://resh.edu.ru/subject/17/
PaCCTOSIHHI OT TOYKH JI0 TUIOCKOCTH https://lesson.edu.ru/02.3/10
CriocoObl OMTYCTUTH NMEPIECHANKYJIISPHI: https://resh.edu.ru/subject/17/
60 CUMMETPHSI, CABUT TOYKHU IO MapajieIbHOR https://lesson.edu.ru/02.3/10
PSIMOU
61 CaBur 1o HenapasuieIbHON MPSAMOI, https://resh.edu.ru/subject/17/
HU3MEHEHHUE PacCTOSHUI https://lesson.edu.ru/02.3/10
62 KouTposasHas pabora "B3anmuoe https://resh.edu.ru/subject/17/
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https://lesson.edu.ru/02.3/10
https://resh.edu.ru/subject/17/

PacmoJioKeHHe MPSIMBIX U TIIOCKOCTEH B
npoctpaHcTse"

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

[ToBTOpEHUE: yroy Mexay nNpsIMbIMU Ha
MJI0CKOCTH, TPUTOHOMETPHS B

https://resh.edu.ru/subject/17/

63 MPOHU3BOJIBHOM TPEYTOJILHHUKE, TEOpeMa https://lesson.edu.ru/02.3/10
KOCHHYCOB
[ToBTOpEHHME: YTOT MEXKITY https://resh.edu.ru/subject/17/
64 CKPEITUBAOITUMUCS MPSIMBIMU B https://lesson.edu.ru/02.3/10
MPOCTPAHCTBE
65 ['eomeTpruueckue METOABI BHIYUCIICHUS yTiia https://resh.edu.ru/subject/17/
MEX Ty IPSIMBIMA B MHOTOT'paHHUKaX https://lesson.edu.ru/02.3/10
66 JIByrpannbiii yroy. CBOWCTBO JIMHEWHBIX https://resh.edu.ru/subject/17/
yIJI0B JIBYTPAaHHOTO yTia https://lesson.edu.ru/02.3/10
67 [TepnienukynspHbIe TUIOCKOCTH. CBOMCTBA https://resh.edu.ru/subject/17/
B3aMMHO MEPIEHAUKYISPHBIX TNIOCKOCTEH https://lesson.edu.ru/02.3/10
[Tpu3HaK MepHCHIUKYIISIPHOCTH
68 IJIOCKOCTEH; TeopemMa o MpsMOn https://resh.edu.ru/subject/17/
MEPECCUCHHUS IBYX TUIOCKOCTEH https://lesson.edu.ru/02.3/10
MEPIECHANKYISPHBIX TPEThEH MI0CKOCTH
69 Efj;(;f;;b;ﬁgi?fggjﬁiﬁg;igg’ https://resh.edu.ru/subject/17/
’ https://lesson.edu.ru/02.3/10
napasuiesienuIeaa
Teopema 0 THATOHATH MPAMOYTONBHOTO https://resh.edu.ru/subject/17/
70 . https://lesson.edu.ru/02.3/10
napasuieyIeuIie/ia U CICICTBUE U3 Heé
1L cammmne co st pactoroRcHon htts:/iresh.edu.ru/subject/17/
https://lesson.edu.ru/02.3/10
HPSIMBIX U TUNIOCKOCTH
79 [ToBTOpEeHHE: CKPEIIMBAIOLINECS TIPSIMBIE, https://resh.edu.ru/subject/17/

apaJJICIIbHBIC IINIOCKOCTHU B CTAHAAPTHBIX

https://lesson.edu.ru/02.3/10
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MHOT'OI'paHHHKaX

[Tapa mapanienpHbIX IUIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE

https://resh.edu.ru/subject/17/

73 https://lesson.edu.ru/02.3/10
MEXY CKPEIIUBAIOIIMMUCS MPSIMBIMH B
MPOCTHIX CUTYAITUSIX
74 PaccrosiHre OT TOYKH 10 IUIOCKOCTH, https://resh.edu.ru/subject/17/
PacCTOSIHHE OT MPSMOM 10 IUIOCKOCTH https://lesson.edu.ru/02.3/10
Brruucnenue paccTosHUNA MEXK .
75 CermnBammiMmﬂ HpHMBIMI/IﬂCyHOMOHILIO https://resh.edu.ru/subject/17/
9 https://lesson.edu.ru/02.3/10
HEPICHIUKY/ISIPHON TIOCKOCTH
TPEXTPAHHEI yroll, HEpaBCHCTBA JUIA https://resh.edu.ru/subject/17/
76 TpeXIpanHbIX yriios. Teopema [ngaropa, https://lesson.edu.ru/02.3/10
TEOpPEeMbl KOCHHYCOB M CHHYCOB JIJIsi
TPEXTPAHHOTO yIJIa
27 DnemMeHTHI c(hepruIecKoil FTeOMETPUH: https://resh.edu.ru/subject/17/
reojIe3MUECKUE JIMHUU Ha 3emiie https://lesson.edu.ru/02.3/10
78 KonTponsnas padora "Yrisl u pacctosHus" https://resh.edu.ru/subject/17/
https://lesson.edu.ru/02.3/10
79 CucremaTtuzanus 3HaHUN "MHOTOTpaHHUK U https://resh.edu.ru/subject/17/
ero DJIeMEHTHI" https://lesson.edu.ru/02.3/10
80 [Mupamuga. Bugsr nupamug. [IpaBunsnas https://resh.edu.ru/subject/17/
nUupamuIa https://lesson.edu.ru/02.3/10
81 [Tpusma. [Ipsimast u HaKITOHHAS IPU3MBI. https://resh.edu.ru/subject/17/
[TpaBuibHas npu3ma https://lesson.edu.ru/02.3/10
82 [Ipsimoit mapaenenunen, TpIMOYTOJIbHBIN https://resh.edu.ru/subject/17/
napajiesenumes, Kyo https://lesson.edu.ru/02.3/10
83 Beimykiibie MHOTOTpaHHuKH. Teopema https://resh.edu.ru/subject/17/
Diinepa https://lesson.edu.ru/02.3/10
84 Beimykiibie MHOTOTpaHHUKH. Teopema https://resh.edu.ru/subject/17/

Oiinepa. [IpaBuabHbBIE U TOJYIPaBUIbHBIE

https://lesson.edu.ru/02.3/10
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MHOTI'OT'paHHUKH

https://resh.edu.ru/subject/17/

85 KontponpHas pabora "MHororpaHHukH" hitps://lesson.edu.ru/02.3/10
86 [ToHsiTHE BEKTOpA HA IUIOCKOCTH U B https://resh.edu.ru/subject/17/
MIPOCTPAHCTBE https://lesson.edu.ru/02.3/10
87 CyMMa BeKTOpos httpss//resh.edu.ru/subiect/l?/
https://lesson.edu.ru/02.3/10
88 PasHOCTS BEKTOPOB https://resh.edu.ru/subject/17/
https://lesson.edu.ru/02.3/10
89 IR a— httpss//resh.edu.ru/subiect/l?/
https://lesson.edu.ru/02.3/10
90 VMHOSKeHHE BEKTOpA HA THCIO https://resh.edu.ru/subject/17/
https://lesson.edu.ru/02.3/10
PasstosKerue BeKTOpa M0 GasHCy TEx httpss//resh.edu.ru/subiect/l?/
91 ?, https://lesson.edu.ru/02.3/10
BCKTOPOB, HC JIC)KAIINX B OAHOU INIOCKOCTH
92 CKanpHoe MpoH3BeIeHHE https://resh.edu.ru/subject/17/
https://lesson.edu.ru/02.3/10
93 Brruncnienue yria Mexy BEKTOpaMU B https://resh.edu.ru/subject/17/
MIPOCTPAHCTBE https://lesson.edu.ru/02.3/10
94 TTpocTeiiiiie 3a1aun ¢ BeKTOpaMI httpss//resh.edu.ru/subiect/l?/
https://lesson.edu.ru/02.3/10
95 TTpocTeiiiiie 3a1aun ¢ BeKTOpaMI httpss//resh.edu.ru/subiect/l?/
https://lesson.edu.ru/02.3/10
96 TTpocTeiiiiie 3a1aun ¢ BeKTOpaMI httpss//resh.edu.ru/subiect/l?/
https://lesson.edu.ru/02.3/10
97 TpocTeiiimme 3aaum ¢ BeKTOpaMH httpsE//resh.edu.ru/subiect/l?/
https://lesson.edu.ru/02.3/10
98 O0001IeHNE U CUCTEMATH3aIMs] 3HAHUI https://resh.edu.ru/subject/17/
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99 O0001IeHE ¥ cCUCTEMATU3aIlHs 3HAHUI 1 https://lesson.edu.ru/02.3/10

100 HroroBas KOHTpOJIbHas paboTa 1 1 Egg:Z{gzgoid:drjuﬁl}lglzeg%_low

101 Hroropas koHTpoJIbHAS paboTa 1 1 Egg:Z{szgoid:dzuﬁl;glzeg%ow

https://resh.edu.ru/subject/17/

102 O0001IeHE ¥ cCHCTEMATU3ALMS 3HAHUI 1 https://lesson.edu.ru/02.3/10

OBIIEE KOJIMYECTBO HACOB I10 102 6 0

[TPOIT'PAMME

11 kaacc

Ne Tema vDoKa K Komuiecreo qlz_‘ICOB " I[-?T:nﬂ DJIeKTpOHHbIEe HU(POBbIE
n/n P Beero M TPOJLHBIC - HpalcTHHCcKue yHe o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoTsbI

1 HosToperne Tembl "Koop/HHaTh! BEKTOPa Ha 1 https://resh.edu.ru/subject/17/11/
IUTOCKOCTH M B TIPOCTPAHCTBE

5 [ToBropenue Tembl "CKalIIpHOE NPOU3BENCHHE 1 https://resh.edu.ru/subject/17/11/
BEKTOPOB"

3 [ToBTOpeHME TeMbl "BEIUMCIEHNE YTIa MEKTY 1 https://resh.edu.ru/subject/17/11/
BEKTOpPaMHU B MPOCTpAHCTBE"

4 [ToBTOpeHue TeMbl "Y paBHEHHE IPSAMON, 1 https://resh.edu.ru/subject/17/11/
IIPOXOAIEH uepe3 1Be TOUKH"

5 VpaBHEHHE IIOCKOCTH, HOPMaJlb, YPABHEHHE 1 https://resh.edu.ru/subject/17/11/
IUIOCKOCTH B OTPE3KAX

5 VpaBHEHHE IIOCKOCTH, HOPMaJlb, yPABHEHHE 1 https://resh.edu.ru/subject/17/11/
IUIOCKOCTH B OTPE3Kax

7 BeKTOpHOE MPOU3BEICHHE 1 https://resh.edu.ru/subject/17/11/
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JInHeliHbIE HEPABEHCTBA, JIMHEMHOE

https://resh.edu.ru/subject/17/11/

8 IpPOrPaMMHUPOBAHNE 1

9 JluHeiinble HEPABEHCTBA, TMHEHHOE 1 https://resh.edu.ru/subject/17/11/
IPOrPaMMHUPOBAHHE

10 AHaNMTHYECKUE METO/IBI PACUYETA YIIIa MEXKILY 1 https://resh.edu.ru/subject/17/11/
HPSAMBIMH B MHOTOTPaHHHKAX

11 AHaIUTHYECKHE METO/IBI PACYETA YITIa MEXKITY 1 https://resh.edu.ru/subject/17/11/
IJIOCKOCTSIMH B MHOTOTPAHHUKAX

12 ®opMyJia paccTOSHHS OT TOUKH JI0 IUIOCKOCTH B 1 https://resh.edu.ru/subject/17/11/
KOOpIMHATaxX

13 Haxos1eHre pacCTOSHMI OT TOYKH [0 INIOCKOCTHU B 1 https://resh.edu.ru/subject/17/11/
KyOe

14 Haxo;xz[eHI/Ee PACCTOSIHUI OT TOUKH 10 MIIOCKOCTH B 1 https://resh.edu.ru/subject/17/11/
IPaBUILHON TUPAMUJIE

15 KonTposbHas pabora "AHamuTnueckas reomeTpus’” 1 https://resh.edu.ru/subject/17/11/

16 CeyeHHss MHOTOIPaHHUKOB: CTaHapPTHEIE 1 https://resh.edu.ru/subject/17/11/
MHOTOIPaHHUKH

17 CedeHUst MHOTOTPAaHHUKOB: METO/T CJIE/IOB 1 https://resh.edu.ru/subject/17/11/

18 CedeHnss MHOTOIPaHHUKOB: CTaHAPTHEIE ) 1 https://resh.edu.ru/subject/17/11/
IIOCKOCTH, TIEPECEUYEHHUS IPSAMBIX U TIIOCKOCTEH

19 [TapasienbHbIE NPSMBIE M TIOCKOCTH: 1 https://resh.edu.ru/subject/17/11/
napaeIbHbIe CeYCHHUS

20 HapaJ'IJ'IeJILE{LIe IPSIMbIE U TUIOCKOCTH: PaCuéT 1 https://resh.edu.ru/subject/17/11/
OTHOILICHUH

21 [TapasienbHbIE NPSMBIE M TIOCKOCTH: YIIIBI MEXKIY 1 https://resh.edu.ru/subject/17/11/
CKPEIMBAIOIMMHUCS TIPSIMBIMH
[TeprieH AUKYIAPHBIE TPSMBIE U TIOCKOCTH: https://resh.edu.ru/subject/17/11/

22 CTaH/IapTHEIE NAPhI EPIEHANKYISPHBIX IIOCKOCTEH 1
Y IPSMBIX, CHMMETPHU MHOTOIPaHHUKOB

23 [TeprieHAUKYIAPHBIE TPSIMBIE M TIOCKOCTH: TEOPEMA 1 https://resh.edu.ru/subject/17/11/

0 TpeX MepIeHIUKYIsIpax
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[lepneHquKysIpHBIE IPSAMBIE U INIOCKOCTH:

https://resh.edu.ru/subject/17/11/

24 BBIUKMCJICHUS UIMH B MHOTOTPAaHHHMKAX

o5 [ToBTOpEHHME: MIIOIMAIH MHOTOYTOJIbHUKOB, https://resh.edu.ru/subject/17/11/
(dbopMyIIBI TS III0MIAIeH, COOOpaXkeH sl 10100us

26 [ToBTOpEHHME: MIOMAAU MHOTOYTOJILHHKOB, https://resh.edu.ru/subject/17/11/
(hopMyIIBI 1S TUTOIAACH, COOOpaKEHHUS MOA00US

97 [ToBTOpEHHME: TUIOIAIH MHOTOYTOJILHUKOB, https://resh.edu.ru/subject/17/11/
(hOpMYyIIBI IS TUTOIACH, COOOpasKEHUS T10100US
[Inomany ce4eHnii MEOTOTPaHHUKOB: TIOIIA M https://resh.edu.ru/subject/17/11/

28 HOBEPXHOCTEH, pa3pe3aHus Ha 9acTH, COOOPaKEHHs
noxoous
I[1nomany ceueHnii MEHOTOrPaHHUKOB: TIIOIIAM https://resh.edu.ru/subject/17/11/

29 MOBEPXHOCTEH, pa3pe3aHusi Ha 4acTH, COOOpaKEHUS
noxoous

30 Kownrposshas pabora "IToBropeHwue: https://resh.edu.ru/subject/17/11/
MHOTOTPaHHUKH, CEYEHUS] MHOTOTPAaHHUKOB"

31 O6béM Tena. O0bEM IIPAMOYTOILHOIO https://resh.edu.ru/subject/17/11/
napaJuesenuIea

32 3ajaun 00 yaIBOeHHH Ky0a, 0 KBaaparype Kyoa; o https://resh.edu.ru/subject/17/11/
TPUCEKIIUH YIJIa

33 CrepeoMeTpHYECKHUE 3a/1a4H, CBA3aHHBIE C 00BEMOM https://resh.edu.ru/subject/17/11/
IPSMOYTOJILHOTO Hapallle/IeIuIIea

34 [IpuKIagHbIE 3a1a9M, CBA3AHHBIE C BEIYMCICHUEM https://resh.edu.ru/subject/17/11/
00bEMa NPAMOYTOJIEHOTO MapajIeIenuIena

35 O06BEM IPSAMOii TIPU3MBI https://resh.edu.ru/subject/17/11/

36 CTepeoMeTpHYECKHE 3a/1auH, CBI3aHHbIE C https://resh.edu.ru/subject/17/11/
BBIUHCIIEHHEM OOBEMOB MPSIMOI HPH3MBI

37 [puKIagHbIE 3a1a49M, CBA3AHHEIE C 0OBEMOM IIPIMOI https://resh.edu.ru/subject/17/11/
HPHU3MBI
Boruncnenne 00bEMOB TEJ ¢ TIOMOIIIBIO https://resh.edu.ru/subject/17/11/

38 ornpenenéuHoro uHTerpana. O0bEM HaKJIOHHON

MIPU3MBI



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

Brruucienue 00bEMOB TEJI C IOMOLIBIO

https://resh.edu.ru/subject/17/11/

39 onpenenéHHoro uarerpana. O0bEM MUPaMuIbI

40 dopmyna 06béMa mupamuasl. OTHOLIEHHE 00HEMOB https://resh.edu.ru/subject/17/11/
MUPaMUJL C OOIIUM YTIIOM

41 dopmyna 06béMa upamu bl OTHOLIEHHE 00BEMOB https://resh.edu.ru/subject/17/11/
nupaMuz ¢ OOLIUM YIIIOM

4 CTepeoMeTpUIECKHE 3a/1auM, CBI3aHHbIE C https://resh.edu.ru/subject/17/11/
00bEMaMU HAKIIOHHOW TIPU3MBI

43 CTepeoMeTPHYECKHE 3a/1aUH, CBA3AHHEIE C https://resh.edu.ru/subject/17/11/
00bEMaMHU MPAMUIbI

44 [Mpuknaxaeie 3agaun mo Teme "O0bEMBI TeN", https://resh.edu.ru/subject/17/11/
CBSA3AHHBIE C 00BEMOM HAKIIOHHOM IPU3MBI

45 [Mpuxnagaeie 3agaun mo teme "O0bEMBI TeN", https://resh.edu.ru/subject/17/11/
CBSI3aHHBIE C 00BEMOM MHPAMUIBI

46 ITpuMenenre 00bEMOB. BrIunciienre pacCTOSHUS 10 https://resh.edu.ru/subject/17/11/
IIIOCKOCTH

47 KonrponbHas pabora "O6bEM MHOTOrpaHHHKA" https://resh.edu.ru/subject/17/11/

48 unnnmpmecxaf; HOBEPXHOCTh, 0OPa3yIOIINE https://resh.edu.ru/subject/17/11/
LMJIMHIPUYECKOM TOBEPXHOCTH

49 [umunap. [psmoit kpyrosoit umusap. Ilnomans https://resh.edu.ru/subject/17/11/
HOBEPXHOCTH LUIMH/PA

50 KoHndeckast MOBEPXHOCTh, 00Pa3yIOIIHe https://resh.edu.ru/subject/17/11/
KOHMYECKOM noBepxHocTH. Konyc

51 CeyeHne KOHyCa IIIOCKOCTBIO, MapaslieabHOM https://resh.edu.ru/subject/17/11/
IJIOCKOCTH OCHOBAHUS

59 YceqféHHLIﬁ KoHYyC. U300paskeHre KOHYCOB https://resh.edu.ru/subject/17/11/
YCEUEHHBIX KOHYCOB

53 [Tnomans GOKOBOM IIOBEPXHOCTHU U MOJTHOM https://resh.edu.ru/subject/17/11/
HOBEPXHOCTH KOHYCa

54 I[Inomans GOKOBOM MOBEPXHOCTH H IIOJIHOM https://resh.edu.ru/subject/17/11/

MOBEPXHOCTU KOHYCa
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CTGpGOMeTpI/I‘IeCKI/Ie 3aJa4M Ha J0Ka3aTCJIbCTBO U

https://resh.edu.ru/subject/17/11/

55 BBIUMCIIEHHE, TIOCTPOEHHUEM CEYEHHUI LIMITMHIpA,
KOHyca
CrepeoMeTpHUECKHUE 3a1a4H HA JOKA3aTENbCTBO M https://resh.edu.ru/subject/17/11/
56 BBIUMCIIEHHE, TIOCTPOECHHUEM CEYEHHUI IIMITMHIpA,
KOHyca
57 [puKnagHple 3a1a4u, CBI3aHHbIE C UIMHAPOM https://resh.edu.ru/subject/17/11/
58 [IpuknagHble 32241, CBA3AHHBIE C MIMHAPOM https://resh.edu.ru/subject/17/11/
59 Codepa u miap https://resh.edu.ru/subject/17/11/
I[Tepeceuenue cdepsl U mapa ¢ MIOCKOCTHIO. https://resh.edu.ru/subject/17/11/
60 Kacanwue mapa u cdepsl mimockocTsro. Bua u
n300pakeHue mapa
I[Tepeceuenue cdepsl U mapa ¢ MIOCKOCTHIO. https://resh.edu.ru/subject/17/11/
61 Kacanwue mapa u cdeps! miockoctsto. Bua n
n300paxkeHue mapa
62 Vpasuenue chepsl. [Liomans chepsl u eé yacreit https://resh.edu.ru/subject/17/11/
63 CummeTpus chepsl U mapa https://resh.edu.ru/subject/17/11/
CrepeoMeTpHYECKHe 3a/1aUH Ha I0KA3aTeIbCTBO U https://resh.edu.ru/subject/17/11/
64 BBIUHCIICHHE, CBA3aHHbIE CO CEPOi U 1IapoM,
MOCTPOEHHUEM HX CEYEHHH TIIOCKOCTHIO
CrepeoMeTpHYECKHUE 3a1aUH Ha JJOKA3aTENbCTBO U https://resh.edu.ru/subject/17/11/
65 BBIUMCIIEHHE, CBSI3aHHBIE CO chepoil U mapom,
MOCTPOEHHMEM HMX CEYEHMH TIIOCKOCTHIO
66 [IpuKIanHbIe 3a1a49M, CBA3aHHEIE CO chepoit u https://resh.edu.ru/subject/17/11/
1mapom
67 [ToBTOpEHHME: OKPYKHOCTH Ha IJIOCKOCTH, https://resh.edu.ru/subject/17/11/
BBIUMCIIEHHS B OKPY/KHOCTH, CTaHIaPTHBIE MOA00US
68 Pasnu4Hble KOMOMHALIAY TN BPAIICHUS U https://resh.edu.ru/subject/17/11/
MHOTOIPaHHUKOB
69 3amaun 110 TeMe "Tena U MOBEPXHOCTHU BpalleHus" https://resh.edu.ru/subject/17/11/
70 3amaun 110 TeMe "Tena U MOBEPXHOCTHU BpalleHus" https://resh.edu.ru/subject/17/11/
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71

72

KonrponsHas padora "Tena v moBepXHOCTH
BpaieHus"

O6bem muuHapa. Teopema 06 00bEME PSIMOTO
HWIMHAPA

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

73
74

Brruncnenme 00bEMOB TeN ¢ TOMOIIIBIO
onpenenéHHoro uaTerpaita. O0béM KoHyca

[Tnomanu 60KOBOM U MOTHOM MOBEPXHOCTU KOHYCA

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

75

76

CrepeoMeTpuyecKue 3ajauu, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IIMIIMHPA, KOHYCa

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI U TUIOIIATN
noBepxHocrei Ten"

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

77

OO0BéM mapa u mapoBoro cexropa. Teopema 00
o0béme mapa. [Imomans chepsr.
CrepeoMeTpHuyecKre 3a1auu, CBI3aHHbIE C
BBIUUCIICHUEM 00BEMOB I11apa, IMapoBOTO CErMEHTa U
IIaPOBOTO CEKTOpa

https://resh.edu.ru/subject/17/11/

78

79

80

[Tpuknagueie 3agaun no teme "OOBEMBI TEN",
CBSI3aHHBIE C 00BEMOM I1apa U TUIOMIA/IBI0 Cephl.
CoOTHOIICHUS MEX/Ty TUTOIIAIMHU TIOBEPXHOCTEH 1
00BEMaMU MOTOOHBIX TEN

[TonoOHebIe Tena B mpocTpancTBe. M3MeHeHne
o0béMa npu nogooun. CrepeoMeTprudeckue 3aaau,
CBSI3aHHBIE C BLIYUCIEHHEM O0BLEMOB TEI U
IJI0LIa/Iel MOBEPXHOCTEN

KonTtponbHast padora "[10111a11 moBEpXHOCTH U
00BEMBI KPYTIIBIX TET"

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

81

82

JIBmxenust npoctpaHcTBa. OtoOpakenus. JBrxeHus
U paBeHCTBO puryp. O6mue cBOHCTBa JBUKEHUH
Buapl 1BukeHUil: napauieIbHbIN IEPEHOC,
LEHTPAJIbHASI CUMMETPHUS, 3€PKaJIbHAass CHMMETPHS,
IIOBOPOT BOKPYT IIPSIMOI

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

83

[IpeobpazoBanus nompobwus. [Ipsmas u cdhepa Ditnepa

https://resh.edu.ru/subject/17/11/
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84

FGOMeTpI/I‘I€CKI/IC 3aa41 Ha IPUMCHCHUC ABHUXKCHUA

https://resh.edu.ru/subject/17/11/

85

86

Kontponbras padota "BekTopsl B mpocTpaHcTse"

O6o6maromiee moBTopeHue 11 MOHITHIT 1 METOIOB
Kypca reomerpuu 10—11 kiaccoB, cuctemaTuzamus
3HaHuii: "[lapaiienbHOCTh MPSIMBIX U TJIOCKOCTEN B
npoctpaHcrae”

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

87

O6o06maromee mopropenue 11 MoOHSITHIA U METOJIOB
Kypca reomerpuu 10—11 kiaccoB, cuctemaTuzanus
3HaHui: "BekTopkl B mpocTpaHcTBe"

https://resh.edu.ru/subject/17/11/

88

O6o06maromee mopropenue 11 MoHSITHII U METOJIOB
Kypca reomerpun 10—11 kiaccoB, cuctemaTuzanus
3HaHui: "BekTopkl B mpocTpaHcTBe"

https://resh.edu.ru/subject/17/11/

89

O6o06maromee mopropenue 11 MOHSITHIA U METOJIOB
Kypca reomerpuu 10—-11 kiaccoB, cuctemaTuzanus
3Hanui: "O0beM MHOTOrpaHHUKA"

https://resh.edu.ru/subject/17/11/

90

91

O6o6maromniee mopropenue 11 moHsITHII U METOOB
Kypca reometpuu 10—11 kiaccoB, cucTemaTu3amus
3HaHuil: "O0beM MHOrOrpaHHUKA"

O6o6maromniee mopropenue 11 moHsITHII U METOIOB
Kypca reometpuu 10—11 kiaccoB, cuctemaTu3amus
3Hanuil: "Ilnomany noBepXHOCTH U 00BEMBI
Kpyribix ten"

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

92

93

O6o0maromiee moBTopeHue 11 MOHITHIT 1 METOIOB
Kypca reomerpuu 10—11 kiaccoB, cuctemaTuzamus
3HaHui: "[lnomanu moBepXHOCTH B OOBEMBI
KpyIJbIX Ten"

WroroBas koHTpoJIbHAs paboTa

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

94

Hrorosas KOHTPOJIbHAA pa60Ta

https://resh.edu.ru/subject/17/11/

95

[ToBTOpeHME, 0000IIEHNE U CUCTEMATU3AIINS 3HAHUH

https://resh.edu.ru/subject/17/11/

96

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€
POJIb B Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://resh.edu.ru/subject/17/11/
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97

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€
POJIb B Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://resh.edu.ru/subject/17/11/

98

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€
POJIb B Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://resh.edu.ru/subject/17/11/

99

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€
POJIb B Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://resh.edu.ru/subject/17/11/

100

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://resh.edu.ru/subject/17/11/

101

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

https://resh.edu.ru/subject/17/11/

102

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPUUN KaK HAYKHU U eé
POJIb B pa3BUTHU COBPEMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

https://resh.edu.ru/subject/17/11/
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
NNPOLECCA
OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI IS YYEHUKA
I'eomerpus, 10-11: yue6. nnms obmeoOpazoBar. yupexaeHuit / (JI.C.AranacsH,
B.®.byry3os, C.b.Kagomiies u ap.) — M.:IIpoceemenue, 2020.

METOINUYECKHUE MATEPHUAJIBI JIUIA YUUTEJIA

['eomerpus. Iloypounsie pazpabotku. 10—11 kmaccel: yde0. mocobue st
obuieobpaszosat. opranuzauuii / C. M. CaaksH, B. @. ByryzoB. — M.: [IpocBemienue,
2017. — 2-e 3., mepepad. — 232 c.: un. (MI'Y — mikore).

I'eomerpus. Koutponbusie pabGotel. 10-11 wmaccer: yue6. Ilocobue mmst
oOmeobpa3oBar. opranusanuii: 0Oa3zoBblii  ypoBenb / M.A. MHWuenckas. — M.:
[Tpoceemenue, 2019, - 64 c.: win. — (MI'Y — mkore).

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET

Poccuiickas snekTponHas 1kosa https://resh.edu.ru/subject/17/11/,
https://resh.edu.ru/subject/17/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/

