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MNOACHUTEJIBHASA 3AIINCKA

['eomerpust sBiIseTcs OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0Iero
0o0pa3oBaHus, TaKk Kak 00ecreuuBaeT BO3MOKHOCTh U3Y4EHUS AUCLHUILUINH €CTECTBEHHO-HAyYHOU
HANpaBJICHHOCTH M TPEIMETOB T'yMAaHUTAPHOTO IUKIA. [10CKONBKY JOTHYecKoe MBIIUICHHE,
dopmupyeMoe TpH H3YYCHUH OOYYAIOIIMMHCS TOHSATHHHBIX OCHOB TI'E€OMETPUH, TIpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOEHHMHU LIENOYKU JIOTUYECKUX YTBEP)KICHUH INpHU peLIeHUU
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCTIOJIB3YIOTCS TIPU PEIIEHUH 3a/1a4 €CTeCTBEHHO-HAYYHOTO LMKJIA, B YaCTHOCTH (PU3UYECKUX
3ajad.

Ilens ocBoeHus mporpaMmsel yueOHOro kypca «l'eomerpusi» Ha yriryOJI€HHOM ypOBHE —
pa3sBUTHE WHAMBUIYAIBHBIX CIIOCOOHOCTEH, OOYYaroLMXCs IpU H3YYEHUMH T€OMETPHM, Kak
COCTaBIISAIONICH MpeaMeTHOH obnactu «MaremaTnka W MH(POpPMATHKa» dYepe3 obecreueHue
BO3MOXXHOCTH IPHUOOPETEHUsI U HUCIOJIb30BaHUS Oojiee INIyOOKMX I€OMETPUYECKMX 3HAHUM U
JecTBUH, crelu(UYHBIX I€OMETPUH, U HEOOXOAMMBIX JUIS YCIEUIHOIO MpOo(ecCHOHAIBLHOIO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHEIMU 3a/1a4aMy Kypca T€OMETPUN Ha YIIyOJIEHHOM YPOBHE, PACIIUPSIIOIIUMHU
U YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBIISFOTCS:

pacuiMpeHue IpeJCTaBIeHUs] O TEeOMETPUM Kak 4YacTH MHPOBOM KYyJIbTYpbl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYKAIOIIUM MUPOM;

¢dopMHupOBaHHE TPEACTABICHUS O IPOCTPAHCTBEHHBIX (UTYpax Kak O BaXHEUIIMX
MaTeMaTHYECKUX MOJENSIX, TO3BOJIAIONIMX ONWCHIBATH M HM3y4daTh pasHble SBICHUS
OKpY’KaIOIIEero MMUpa, 3HaHHe NOHATHHHOrO amnmapara mo paszaeny «Crepeomerpus» ydeOHOro
Kypca reoMeTpuu;

dbopMEpoBaHHE YMEHHS BIIaJIETh OCHOBHBIMH MOHATHUSMH O TIPOCTPAHCTBEHHBIX (QUTYpax
U WX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (GOpMyT W YMEHHE HX NPHUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELIeHUs 3a/ay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJENAX U B pPEaTbHOM MHpE
MHOTOTPAaHHHKH U TeJla BpallleHUs, KOHCTPYUPOBATh T€OMETPUUYECKHIE MOJIEIH;

q)OpMI/IPOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O IIOCTPOCHUA
MaTeMaTHYeCKUX TeopHuil, (GopMupoBaHHE MOHUMAHHS POJM AKCMOMATHUKM IPH IPOBEICHUU
pacCyKIeHUN;

dbopMUpOBaHHE YMEHHMs BIIAJIETh METOAAMM JI0OKA3aTelIbCTB M AJTOPUTMOB pEIICHHUS,
YMEHUS HX MPUMEHATh, IPOBOJUTH JOKA3aTEJIbHBIE PAaCCYXKIEHUS B XOAE peLIEHUs
CTEpEOMETPUYECKMX 337ady U 3aJad C I[PaKTHUYECKUM cojepkKaHueM, (opMmHupoBaHUE
OpeACTaBiIeHUss O HEeOOXOAMMOCTH JI0Ka3aTeIbCTB IMpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKICHHUM U POJIM AaKCUOMATUKHU B IIPOBEJACHUU JACNYKTUBHBIX PACCYKICHUN;

pa3BUTHE M COBEPILIEHCTBOBAHME WHTEIJIEKTYaJlbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
oOyJaromuxcs, IMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHHM, KPUTUYHOCTH
MBIIUIEHUs, HHTEpEeCca K U3yYEHUIO T€OMETPUH;

¢dopmupoBaHrne (YHKIIMOHAJIBHOW TI'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUU: YMEHUS
pacro3HaBaTh MPOSIBICHHUS TI'E€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peasbHbIX JKU3HEHHBIX CUTYalUSX U MPH U3YYEHUU APYTruX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUS PpEaJbHbIX CHUTYallUi, HCCIIECIOBAaHUS
IIOCTPOEHHBIX MOJENIEH, HHTEPIIPETALUU TI0JIyYEHHBIX PE3YyJIbTaTOB.



OCHOBHBIMHU COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kkiaccax sBIAOTCS: «[IpsiMble M TUIOCKOCTH B TPOCTPAHCTBE», «MHOrorpaHHukmu», «Tema
BpalleHus», «BeKTOpbl M KOOPAUHATHI B POCTPAHCTBEY, «J{BIKEHHS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMU T€OMETpUU Ha yriayOn€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXATEIbHBIM JIMHHUSIM Yy4eOHOro Kypca, a (OpMUPOBAHUE JIOTUYECKUX YMEHUU
pacmpesenseTcss He TOJbKO IO COJEPKATeNIbHBIM JMHUSAM, HO W 1O ToAaM OOydYeHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIAMETHBIM  pe3yilbTaTaM  OCBOCHHS
@OenepasibHON paboueil MporpaMMebl, pacrpeneiaEéHHbIM M0 TofgaM 00y4YeHus, CTPYKTYpPUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJTIEIOBATEIbHO M IOCTYIATEIbHO, C COOJIIOJIEHUEM MpPUHIHUIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHHUA BKIIOYaTh B OOILIYI0 CHUCTEMY T'€OMETPHUUYECKUX
MPEJICTABICHUIA O0YyYaroNIuXcs, paciupsis U yrayomss e€, obpa3ys MpoYHbIe MHOKECTBCHHBIE
CBSI3U.

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

co3matk ycnoBus s auddepeHnmanuu  00ydeHHs, MOCTPOCHUS WHAMBUAYAIbHBIX
00pa3oBaTeNbHBIX  MPOrpaMM, OOECHEUYUTh YIIYyOJIEHHOE U3Yy4eHHE TEOMETPUU  Kak
coCTaBJIsItONIEeH yueOHOTO Ipeamera «MaTeMaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MAaTeMaTHKU C Y4ETOM BBIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEEeMCTBEHHOCTh MEXKIY OOMIMM U MPOeCCHOHATHHBIM
o0pa3zoBaHHEM.

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

Heap BocniuTanus o0yvaromuxcsi B 00pa3oBaTeIbHON OpraHU3aluu:

- pa3BUTHE JIMYHOCTH, CO3JaHUE YCIOBUN JJI CAMOONPENENICHUS W COLUaIM3alli Ha
OCHOBE COLIMOKYJIbTYPHBIX, TyXOBHO-HPaBCTBEHHBIX I[EHHOCTEH M MPUHATHIX B POCCHUHCKOM
oOuiecTBe NMpaBUJI U HOPM IOBE/IEHUSI B UHTEPECAX YeloBeKa, CEMbH, 00I1IeCTBA U TOCYapCTBa;

- popMupoBaHUE Y 00y4arOMMXCsl YyBCTBA MaTPUOTU3MA, TPAKIAHCTBEHHOCTH, YBAXKECHUS
K IaMsATu 3alMTHUKOB OtedecTBa M noxasuraMm I'epoeB OredecTBa, 3aKOHY M IIPaBOINOPSIKY,
YeJOBEeKY TpyAda M CTapuIeMy MOKOJEHHIO, B3aUMHOTO YBa)KE€HUsS, OEpeKHOTO OTHOILEHHS K
KyJIBTYpHOMY HacleIuI0 ¥ TPaJULIMiIM MHOTOHAlMOHAJIBHOTrO Hapoaa Poccuiickoit denepanun,
IIPUPOJE U OKPYKAIOLIEH Cpele.

3agauu BocmUTaHUS 00ydarolUXCcsl B 00pa30BaTeIbHON OpraHU3aiu:

1. VYcBoeHue oOyyaromMMucs 3HAaHUW HOPM, JYXOBHO-HPABCTBEHHBIX LIEHHOCTEH,
TpaauLUi, KOTOpbIE BBIPAObOTAIO poCCHIICKOe 00LIECTBO (COLMATbHO 3HAYUMBIX 3HAHUM).

2. ®opMupoBaHHE W Pa3BUTHE JMYHOCTHBIX OTHOIICHWH K 3TUM HOpPMaM, IIEHHOCTSIM,
TPagUIMIM (MX OCBOCHHUE, IPUHSTHE).

3. IlpmoOpereHne COOTBETCTBYIOLIETO OSTHM HOpMaMm, LIEHHOCTSM, TpaJulUsIM
COLIMOKYJIBTYPHOTO OINBITA MOBEACHUS, OOIIEHUS, MEXJINYHOCTHBIX COLMAIBHBIX OTHOILIEHHH,
NPUMEHEHHS OTYYEHHBIX 3HAHUH.

4. JlocTmKeHUE JTUYHOCTHBIX PE3yIhTAaTOB OCBOCHHS 00Ie00pa30BaTebHBIX MPOrPaAMM
B cooTBercTBUU ¢ PI'OC.



JInyHOCTHBIE Pe3yabTaThl OCBOCHUS 00yJaIONIMMHUCS YU€OHBIX TPOrpaMM BKIIOYAIOT:
- OCO3HAaHHUE POCCUMCKOM I'PaKTaHCKON UACHTUYHOCTH;
- ¢(OPMHUPOBAHHOCTD [IEHHOCTEW CAaMOCTOSITEIbHOCTH U MHUIIUATHBBI;
- TOTOBHOCTh OOYyYalOIIMXCSI K CaMOpa3BUTHIO, CAMOCTOATENIBHOCTH U JIMYHOCTHOMY
CaMOOIPEIEIICHHIO;
- HAJIMYUE MOTHBALMU K LIEJICHAIIPABICHHON COLIMATILHO 3HAYUMOM JAESITEIbHOCTH;
- c(OpMUPOBAHHOCTh BHYTPEHHEH MO3UIIUHU JTMYHOCTH KaK 0COOOTr0 IIEHHOCTHOI'O OTHOIIEHUS K
cebe, OKPYKAIOIIUM JIFOJSIM U JKU3HU B LIEJIOM.

Bocnurare/ibHbIN MOTEHIIHAJ YPOKA [IPEATIOIATaeT CIAEAYIONIee:

® YCTaHOBJICHUE JIOBEPUTEIbHBIX OTHOLICHUHW MEXIYy YYUTEIEM M €ro Y4YeHUKAMH,
CIOCOOCTBYIOIMX MHO3UTUBHOMY BOCHPHUSTHIO y4YalIUMMCS TpeOOBaHMI M MpochbO yduTend,
NPUBJICUCHUIO HMX BHHUMAaHHUS K OOCYyKJaeMoil Ha ypoke HWH(POpPMAalWU, aKTUBU3ALUU HX
IIO3HABATEJILHOU JEATEIbHOCTH

e 100yXJeHUE IIKOJHbHUKOB COONIOAATh HA YPOKE OOIICHPHHITHIE HOPMBI MOBEICHUS,
npaBwiia OOIICHHUS CO CTapmUMH (YYUTENsIMA M JOPYTMMU B3pPOCIBIMH) M CBEPCTHHKAMU
(LLIKOTBbHUKAMMU ), TPUHIIUITBI Y4eOHOM TUCIUTUIMHBI U CaMOOPTaHU3aluu

® [IpUBJICYCHHE BHUMAHHUS IIKOJBHUKOB K LIEHHOCTHOMY aCIEKTy M3y4aeMbIX Ha ypoKax
SBIICHUH, OpraHu3alns X paboThI C OJy4aeMOi Ha ypOKe COLMaIbHO 3HAYUMOM nHpOopManuen
— UHUIUUPOBaHUE €€ 00CYXICHUsI, BHICKA3bIBAHUS YYALIUMUCS CBOETO MHEHHs MO €€ MOBOJY,
BBIPA0OTKH CBOETO K HEll OTHOILICHUS

® JCIOJB30BaHUE BOCHHUTATEIbHBIX BO3MOXKHOCTEH CoJep)kaHusl y4eOHOro mpeamera
yepe3 JIEMOHCTpPALUIO JETSIM IMPUMEPOB  OTBETCTBEHHOI'O, TIPa)JaHCKOI'O IOBEACHMUS,
MIPOSIBIICHUST YEJIOBEKOIIOOMS U T0OPOCEPACUHOCTH, Yepe3 MOA00P COOTBETCTBYIOIIMX TEKCTOB
JUTSL 9TE€HUS, 387149 JJIs1 PeIICHUs, TPOOJIEMHBIX CUTYAIMH 111 OOCYKJIEHHS B KJIacce

® TPUMEHEHHE Ha YPOKE WHTEPAKTUBHBIX (OPM PaOOTHI YHAIIMXCS: UHTEIUICKTYaTbHBIX
UTp, CTUMYJIUPYIOIIKX MO3HABATEIbHYIO MOTUBALIMIO IIKOJIBHUKOB; TUAAKTHYECKOIO TeaTpa, rae
MOJIyUEHHBbIE Ha YPOKE 3HAHHUS OOBITPBHIBAIOTCS B TeaTpalbHBIX IOCTAaHOBKAX; AMCKYCCHUM,
KOTOpBIE JAIOT y4YalllUMCs BO3MOXKHOCTh IPUOOPECTH OIBIT BEI€HUSI KOHCTPYKTUBHOIO JHAJIOTa;
IpynnoBoi paboTel WM pabOTHI B Mapax, KOTOpble ydyaT IIKOJBHUKOB KOMaHAHOH paboTe u
B3aMMOJEHCTBUIO C IPYTUMH JIETbMU

e BKIIOUYEHHWE B YPOK UIPOBBIX MPOLEAYpP, KOTOpPbIE IOMOTAalOT MOJAEePKUBATh
MOTHUBALIMIO JeTe K TOJYyYEHUIO 3HAHWM, HaJlaXUBAaHUIO MO3UTHBHBIX MEXINYHOCTHBIX
OTHOILIEHUH B Kjacce, MOMOralT YCTaHOBJIEHUIO JOOpOKeNaTeslbHOW aTMocdepbl BO BpeMms
ypoKa

e opraHuzanus wmedcTBa MOTUBHUPOBAHHBIX M JSPYIAUPOBAHHBIX YYalllUXCsl HaJ UX
HEYCIEBAIOIIMMU OJIHOKJIACCHUKAMM, JAIOIIEr0 HIKOJbHUKAM COLIMAJIBHO 3HAYUMBIA OIMBIT
COTPYJIHUYECTBA U B3aMMHON TOMOIIIH

® VHUIMUPOBAHUE M MOAJEPKKA HCCIIECNOBATEIbCKON JEATEIbHOCTH IIKOJIBHUKOB B
pamMKax pealu3allMd UMU HHJIMBUIYaJbHBIX M TPYNIOBBIX HCCIIENOBATENbCKUX MPOEKTOB, YTO
JacT  LIKOJIbHUKaM  BO3MOXXHOCTh  NPUOOPECTH  HABBIK  CAMOCTOATEIBHOTO  pelIeHUus
TEOPETUYECKON MpoOIEeMbl, HaBBIK T'€HEPUPOBaHUSI U O0(QOpMIIEHUSI COOCTBEHHBIX MJIEH, HaBBIK
YBQXHUTEJIBbHOTO OTHOIIEHUS K YYyXHUM uAesM, o(QopMIeHHbIM B paldoTax JIpyrux
ucclieioBaTesiei, HaBbIK IMyOJMYHOTO BBICTYIUICHUS Tepel ayAuTOpUEH, apryMEHTUPOBAaHUS U
OTCTauBaHUs CBOEH TOUKH 3PEHUS.
OcHoBHbI€ 11e/Id padoyeil MporpaMMbl 0 MaTeMaTHKe:



-[10/IBE€JICHHE 00yYaroIUXCsl Ha IOCTYITHOM Ul HUX YPOBHE K OCO3HAHMIO B3aUMOCBSI3U
MaTeMaTHKHU U OKPYKAIOLIET0 MUPA, TOHUMAHUIO MATEMAaTHKH KaK YacTH OOIIeH KyJIbTypbl
YeJI0BEUECTBA;

-pa3BUTHE WHTEIIEKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00YJarOIIMXCsl, TO3HABATEILHOM
AKTUBHOCTH, UCCIIEIOBATEIILCKUX YMEHHM, KPUTUUHOCTH MBIILJICHUS, UHTEpPECca K U3YUCHHUIO
MaTeMaTHUKH;

-(popmupoBanue GyHKIIMOHAIBHOW MAaTEMaTHUECKOM IPaMOTHOCTH: YMEHHS PAaclio3HABATh
MaTeMaTUYECKUE aCIIEKThI B PEATbHBIX )KU3HEHHBIX CUTYyalUAX U [PU U3YYEHUU JPYTUX
y4eOHBIX IPEMETOB, MIPOSBICHUS 3aBUCIMOCTEN M 3aKOHOMEPHOCTEH, (hOPMYITHPOBATH X HA
A3bIKE MATEMATUKHU U CO3/1aBaTh MaTEMAaTUYECKUE MOJEIIH, IPUMEHATh OCBOCHHBIN
MaTeMaTUYECKHI annapar Juisl pelieHus MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4,
UHTEPIPETUPOBATH U OLIEHUBATH ITI0JyYEHHBIE PE3YyJIbTaThl



COJAEP)KAHUE OBbYYEHUA
10 KUIIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPHUU U CIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIEIbHbIE U
CKpeluBaroImuecs npsamele. [Ipu3Haku cKpelnBaOmuUXcs OpsAMbIX. [lapanenbHOCTh IPSIMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IMApAJUICIIbHBIE IIPSMBIE B IIPOCTPAHCTBE, NMAPAJUIEIbHOCTh TPEX
OPSMBIX, ApPAUICIBHOCTh NPAMOM M IUIOCKOCTH. [lapamiensHOe UM LEHTPAJIBHOE
IPOEKTHpPOBaHue, n3odpaxxenue ¢uryp. OCHOBHbIE CBOMCTBA MapaIeIbHOTO POEKTUPOBAHMS.
N300pakenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXIYy NPSAMBIMH B IPOCTPAaHCTBE. IlapajuiebHOCTH IJIOCKOCTEN: INapajuleibHbIE IIOCKOCTH,
CBOICTBa MapaienbHbIX II0CKOCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPbI HA IIOCKOCTH:
TETpa’ap, NapajljIeJICIUIIE], IOCTPOCHUE CEYCHUN.

IlepneHAUKYIAPHOCTE  IPSAMOM M IJIOCKOCTH:  IIEPIEHIUKYISAPHBIE IpsIMbIE B
IIPOCTPAHCTBE, NPSMBbIE IApPAJUICIbHBIE M IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEPHEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpPHEHAUKYJISPHON
IUIOCKOCTH. OpTOroHanbHOE NPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 IUIOCKOCTHU, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIMs (PUIYphbl HA IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IIPU3HAK NIEPIEHIUKYISIPHOCTH IBYX ILUIOCKocTer. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTl B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YOI, TUHEHHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblli MU MHOrorpaHsbie yribl. CBOWCTBa IUIOCKMX YIJIOB
MHOrorpatHtoro yrja. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIJIOB TPEXTPAHHOIO yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPHU3MbI, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenumnen,
NPSMOYTOJIBHBIA MapajulesIeNIiNel W ero coWcrBa. Kparyaillume nyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpanctBenHas Teopema Iludaropa. IMupamupma: n-
yrojipHasi NUpaMuia, NpaBuibHasg U yceu€HHas nmupamubl. CBoiicTBa pédep 1 OOKOBBIX TpaHei
NIpaBUIBHON TNHpamuibl. [IpaBuiibHBIE MHOTOTpaHHHKH: IPAaBHIIbHAs NpHU3Ma M IpaBUIIbHAs
NUpaMuJia, paBUiIbHASL TPEYToJIbHAs MUPAMUJa U IPAaBUIBHBIN TeTpasap, kyO. Ilpencrasnenue
0 MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTA3Ip, NOACKAdAP U UKOCADIP.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [Tnomans 0oxoBoit
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHON MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CummeTpuss B IPaBUIBHOM MHOTOTPAaHHUKE: CHMMETpHUS MapajUIeNIeNUNeNd, CUMMETPHUS
MIPaBUJIBHBIX TPU3M, CHMMETPUS PABWJIBHON TUPAMUIBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAINPABIICHHBIE W IPOTHBOINOJOKHO HAaIlpaBJIEHHbIE BEKTOpbL. PaBeHCTBO



BEKTOpOB. JlelicTBUS C BEKTOpaMH: CJIOXKEHHE M BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XCHHME BeKTOopa Ha uwncio. CBoiicTBa cioxkeHHs BeKTopoB. CBolicTBa
YMHOXEHUS BEKTOpa Ha yucio. [loHaTne koMmiuiaHapHsle BEeKTOpbl. [Ipu3Hak KoMIuiaHapHOCTH
Tpé€x BekTopoB. [IpaBuio napamnenenunena. TeopemMa O pas3IoXKEHUMM BEKTOpa IO TPEM
HEKOMIUIAaHapHbIM ~ BekTopaM. lIpsMoyrosnbHas cucrema KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeXAy KOOpAMHATAMHU BEKTOpAa W KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaJsipHOE POU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHATHS: UMIMHAPUYECKAsh IOBEPXHOCTh, KOHUYECKAash IOBEPXHOCTh, ceprueckas
IIOBEPXHOCTh, OOpasyouue MnoBepxHocTed. Tema BpalleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas IIOCKOCTh K
cdepe. M300paxkenue Ten BpalieHus Ha MI0cKocTu. Pa3Béprka mumuHapa u Konyca. CuMmeTpust
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, IUIUHIpPA,
nupaMuibl 1 KoHyca. OObEM 11apa v apoBOTr0 CETMEHTA.

KomOunanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BmnMcaHHas B IWJIMHAD,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOTI'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHUK WJIM TEJIO BPAILECHMUS.

[Tnomanp MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, Iuiomans cdepsl u e€ dacteir. [lomodue B
npoctpadctBe. OtTHomeHne 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[TpeoOpa3oBanue nonodus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAHHUMKOB W TEJd BpAIICHUS: CEYEHUs MWIMHApA
(mapayuielbHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapayjielibHble OCHOBAaHHIO U
POXOJAILINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHHMH: METOJ] CIIEJOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEH TUIOCKOCTH.

BexTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bekrtops! B npoctpancTBe. Onepannn HaJx BEKTOpaMu. BEKTOpHOE yMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO yMHOXXEHHd. [IpsmoyronpHas cucremMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxenue Bekropa no 6asucy. KoopainHaTHO-BEKTOPHBIA METOA MpU
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.

JIBH2KeHHS B IIPOCTPAHCTBE

JBwxkenuss npoctpaHcTBa. OrtoOpakeHus. JIBwkeHus u paseHCTBO ¢uryp. OOmme
CBOMCTBA JBW)XCHUH. Buabl NBM)KEHMIl: MapaluIeIbHBIA IEPEHOC, LEHTpalbHAs CHUMMETPHS,
3epKajibHasi CHMMETpUsI, TOBOPOT BOKPYT npsimoil. IIpeoOpazoBanus noxpodus. [psmas u chepa
Olinepa.



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

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHM, MPOIEAYyp TpakJaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTh POCCUHCKOM TPa’kJaHCKON MICHTUYHOCTH, YBOKEHUS K MPOILIIOMY U
HACTOAILIEMY POCCUMCKOW MAaT€MaTUKH, LIEHHOCTHOE OTHOIIEHUE K JIOCTUKECHHSIM POCCUHUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIblI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAaHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YYEHOI'O, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

3CTETUYECKOE  OTHOLIEHWE K  MHpPY, BKIIOYasg  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEHICHWH, pacCyKIEHUH, BOCIHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acleKTaM Pa3IUnYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUSI IIPUMEHSATh MaTEMAaTHUECKHE 3HAHUSI B MHTEpecax 37J0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3ndeckas akTUBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE TP 3aHITHUSIX CIIOPTUBHO-030POBUTEIHHOM IEATETEHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYNly, OCO3HAHHE IIEHHOCTH TPYIO0Jt00Us, UHTEpEC K pa3inuHbIM cepam
MpoECCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMECHUE
COBEpIAaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccu W peanu30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTHIECKON HAIIPABICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(OpPMUPOBAHHOCTh DKOJOTUYECKOW KYJIbTYphl, TMOHUMAHUE BIHUSHUS COLMAIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
r00aMbHOTO  XapakTepa  JKOJOTHYECKHMX  MpoOJieM, OpUEHTalMsT Ha  MPUMEHEHHe
MaTeMaTUYeCKUX 3HAHUW NI pelieHus 3a7ad B 00JIaCTH OKpYKAIoMIeH Cpelbl, TUIAHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYXKaIOLIEH Cpeibl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH W OOILIECTBEHHOW NMPAKTHKH, TOHUMAHWE MAaTEMAaTUYECKOH HAayKH Kak Cgepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEJOBATEIbCKYIO IEATEIbHOCT MHIUBUAYAIBHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBIIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE NMPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAYy MOHATUAMH, (OpMyIUpOBaTh ONpENEICHHUsS IOHATHI,
YCTAQHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KJIACCH(HUKAIMKA, OCHOBAHUSA Uil 000OUIeHUA U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh U MpPeoOpa3oBbIBATh CYXKJEHHs: YTBEpIUTEIbHbIE U
OTpHLIATENIbHBIE, €TUHUYHbIC, YACTHBIE U 00IUE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPEUYUsS B (akTax,
JaHHBIX, HaAOMIOAEHUSIX U  YTBEPXKICHMUSX, Mpeajararb KpPUTEPUU IS  BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

JIeJIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX W MHIYKTHBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMblEe U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALUIO, HPUBOAUTH IPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIbI;

BBIOMpPATh CIOCO0 pemieHus y4eOHOW 3amaun  (CpaBHHBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXOMAIIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIETICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBAThH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHE, MpoOJIeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO — CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEIAOBAHHUE IO
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTro OOBEKTa, SIBJICHUS, IPOLIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXy 00bEeKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIbHO (hOpMYyIUpPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNUs, UCCIIEIOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
00001IeHNI];

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

Pabora ¢ nnopmanmeii:

BBISIBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETAa Ha BOIPOC U AJIS
pelleHus 3aauu;

BBIOMpaTh MHPOPMALMIO W3 HMCTOYHUKOB PA3IUYHBIX THUIIOB, AaHAJIM3UPOBATh,
CHUCTEMaTH3UpOBaTb U HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
MIpeJICTaBICHHUS,



CTPYKTYpHpOBaTh  HMH(GOPMAIMIO, TPEACTABIATH €€ B  pasluuHbBIX  (opMmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATEIBHO CHOPMYIUPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEISAMH
OO0IIEeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JaBaTb IMOACHCHUA II0 XOAY pCIICHUA 3aJadd, KOMMCHTUPOBATH HOJIy‘-ICHHbeI
pe3ysbTar;

B XO0JZle 00CYXIEHHS 3aJaBaTh BOIPOCH! IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, IPOOJIEMBI,
perraeMoit 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHHKOB AMajiora, O6Hapy)KI/IBaTB pasiiniuc u CXoACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, WCCIEIOBAaHMS, IPOEKTa,
CaMOCTOATENIFHO ~BBIOMpaTh (opmar BBICTYIUICHHS C Yy4€TOM 33/7a4 Npe3eHTAlMH |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABIIATH IUIAH, aJITOPUTM pPEIICHHs 3a/a4d, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATH U KOPPEKTUPOBATH
BapHaHTHI PEIICHH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS TIPOLIECcca U pe3ybTaTa PelleHns MaTeMaTHUeCKON 3a1auu;

OpEeIBUIETh TPYJHOCTH, KOTOpbIE MOTYT BO3HMKHYTh INPH pEIIEHUH 3a/auld, BHOCUTh
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIECHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBaTb COOTBETCTBHE pe3yjibTaTa MLEId M YCIOBHSAM, OOBSICHATH INPUYUHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHHsI pe3yJbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pelieHUMH y4eOHBIX 3a/a4, HIPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pPaOOTHI, paclpeaessiTh BHIBI pabOT, TOTOBApUBATHCS, OOCYXKIATh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboTsl (0O0CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
JNPYTUMH 4JIEHAMH KOMAaHJbI, OIIEHWBATh KAayeCTBO CBOETO BKJIaga B OONIMI MPOAYKT TIO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI



K xoniy 10 kiacca o0yyaromuiicss HAyIuTCs:

CBOOOJTHO ONIEPUPOBATh OCHOBHBIMU MOHATUAMHU CTEPEOMETPUH IMIPH PEIICHUH 33134 U
IPOBEICHUN MaTEMATUYECKUX PACCYKICHUIA;

OPUMEHSATh AKCHOMBI CTEPEOMETPUM W  CIEIACTBHS W3 HHUX I@pH PELICHUU
TreOMETPHUYECKUX 3a/1a4;

KJIaccu(UIUPOBaTh B3aUMHOE PACIIONIOKEHHIE MPSAMBIX B IIPOCTPAHCTBE, TNIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATH MOHSATHSIMH, CBSI3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXKIY
OPSMBIMU B IPOCTPAHCTBE, MEXK1Y MPSIMOM U IJIOCKOCTHIO;

CBOOO/IHO OTIEPUPOBATh OHATUSMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;

CBOOOJHO pACMO3HAaBaTh OCHOBHBIC BHIbl MHOTOTPAaHHHMKOB (TIpH3Ma, HUpPaMU/A,
IPSIMOYTOJIBHBIN MapajieNenunen, Kyo);

KJIaccu(UIUpPOBaTh MHOTOIPAaHHHUKH, BEIOUPAsi OCHOBAHUS IS KITACCHU(UKAIINH;
CBOOOJTHO ONEpPUPOBATH MOHITHAMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHHUKOB
IUIOCKOCTBIO;

BBITOJIHATH HapaJJIeNIbHOE, IICHTPAIbHOE U OPTOrOHAILHOE MPOEKTUPOBaHKEe GUTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHUs (GUTYp Ha MIIOCKOCTH;

CTPOUTH CEYEHUS MHOTOTPAaHHHKOB PA3IMYHBIMH METO/aMH, BBIIOJIHATH (BBIHOCHBIC)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIYHMCIIATh IUIONIAMM TIOBEPXHOCTEH MHOTOTPaHHUKOB (IIpU3Ma, MHPaMUIA),
TeOMETPUYECKUX TeJl C IPUMEHEHnEM (HOpMYIT;

CBOOOZHO ONEpPHPOBATH IMOHATUSMH: CHMMETPUS B IPOCTPAHCTBE, LEHTP, OCh H
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M TNIOCKOCTh CHMMETPHHU (HUTYPHI;

CBOOO/IHO ONIEPUPOBATH MOHSATHAMH, COOTBETCTBYIOIIMMH BEKTOPaM U KOOpAMHATAM B
IPOCTPAHCTBE;

BBITIOJIHATE ICHCTBHS HA/I BEKTOPAMH,

pewmiath 3aJaud Ha JI0OKa3aTeJbCTBO MaTEMaTHUECKUX OTHOIIEHUM M HaXO0XJeHHEe
IreOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHbIE METOAbl IPH  PELICHUU
MaTeMaTHUYECKUX 33/1au MOBBIIIEHHOTO M BEICOKOTO YPOBHS CII0)KHOCTH;

NPUMEHSATH MPOCTEHUIINE POTPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHYECKUX 3a]1aY;

U3BJICKaTh,  NpeoOpa3oBBIBATH W HMHTEPIPETHPOBaTH  HHGOpMAIMIO O
IPOCTPAHCTBEHHBIX TEOMETPHUECKUX (HUTypax, IMPEACTABICHHYI0 Ha 4YepTexax |
pPHUCYHKaX;

OPUMEHATh TOJYYEHHbIE 3HAaHUS Ha NPAKTUKE: CPaBHMBATh W aHAJIW3UPOBATh
peanbHBIe CHUTYAIH, TPUMEHITh U3YYSHHBIE MOHATHS B IMPOIECCE MOMCKA PEIICHUS
MaTeMaTHYecKu cHOpMyTUPOBAHHON MPOOIEMbI, MOJETUPOBATh PEAlbHbIE CUTYalluu
Ha S3bIKE TEOMETPUH, MHCCIEOBAaTh IOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
TE€OMETPUYECKUX TIOHSATHH ¥ TEOpeM, ammapara ainreOphl, pemaTh NpaKTHYeCKHe
3aJ1auM, CBS3aHHBIEC C HAXOXKICHUEM I€OMETPHYECKUX BEITHUYHH;

UMETh TPEJICTaBIEHUs] 00 OCHOBHBIX JTalax pa3BUTUS T'€OMETPHM KaK COCTaBHOM
JacTu pyHIAaMEHTa Pa3BUTHS TEXHOJIOTHIA.

K konmy 11 ky1acca o0yyaromuicss Hay4YUuTCs:



CBOOOJHO OMEpPUPOBATH MOHATHIMHU, CBSI3aHHBIMU C HWJIMHIPUYECKON, KOHUYECKON U
chepryecKkoi TOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI IMTOTYUEHUS;

OTIEpUPOBATH TOHSITHUSIMH, CBS3aHHBIMHU C TEJIAMH BPAIICHHS: HJIUHAPOM, KOHYCOM,
chepoit u mapowm;

pacrio3HaBarth Teja BpalleHus (LMIMHAP, KOHYC, cdepa U map) U 0OBACHITH CIIOCOOBI
MOJTyYEHUS Tell BpallleHus;

KJIacCcu(UIIMPOBATh B3aUMHOE PACIOI0KEHHUE CPEephl U TIIOCKOCTH;

BBIUMCIISTh BEJIWYUHBI DJIEMEHTOB MHOTOTPAaHHUKOB W Tell BpalleHUs, O0BbEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
npUMEeHEHHEM (HOPMYIL;

CBOOOJHO OTIEPUPOBATH MOHSATUSIMU, CBI3aHHBIMU C KOMOMHAIIUSAMHU TEJ BPAICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIN B cpepy M OMUCAHHBINA OKOJIO chepsl,
cdepa, BMcaHHass B MHOTOI'PAaHHHK WUJIH TEJIO BPAIICHUS;

BBIUKCIISTH COOTHOIICHHS MEXAY IUIONIAIIMU MOBEPXHOCTEH U 00BEMaMH MOJOOHBIX
Ten,

n300paxarh H3ydaeMble (DUTYpBI, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU W3
PUCYHKOB HPOCTBIX OOBEMHBIX (UTYpP: BHI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpaIlICHHUS;

U3BJICKATD, UHTEPIPETHPOBATE M INPeoOpa3OBHIBATH UH(POPMALINIO 0
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MPEACTABICHHYID Ha YepTekax u
pPHUCYHKaX;

CBOOOJTHO OTIEPHPOBATH TOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJHSATE ONEPAIMH HAJl BEKTOPaMHU;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPIAMHAT;

peliaTe TeOMETPUYECKHE 3aJaud Ha BBIUUCICHHE YIJIOB MEXAY MPSMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIEHUE PACCTOSHUN OT TOYKH IO IJIOCKOCTH, B IIEJIOM, Ha
pUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOa MIPH PEUICHNN;

CBOOOJTHO OIEPUPOBATH IMOHATHUSMH, CBS3aHHBIMH C JIBUKCHHEM B IIPOCTPAHCTBE,
3HATh CBOICTBA IBHMKCHHM;

BBINOJIHATh HM300paKCHUsT MHOTOTPAaHHMKOB M TEJ BpalleHUs TpU TapauieTbHOM
nepeHoce, MeHTPaTbHON CHMMETPUH, 3€PKAIbHOW CUMMETPHH, TIPU MTOBOPOTE BOKPYT
psSIMOiA, TpeoOpa3oBaHus MOA00HS;

CTPOUTh CEYEHUS MHOTOTPAaHHUKOB U Tel BpALlEHUS: CEUYCHHS IHIMHIpA
(mapamienbHO U MEPIEHAUKYIISIPHO OCH), CEUeHUs KOHyca (TTapaijielbHbie OCHOBAHHUIO
U TIPOXOJISIIIKE Yepe3 BEPIINHY), CEUCHUS 1apa;

UCIOJIb30BaTh METOJbl TOCTPOEHUS CEYEHHUH: METOJl CJEIO0B, METOJ BHYTPEHHEro
IPOEKTHPOBAHUS, METO]] TIEPEHOCA CEeKYILEeH MII0CKOCTH;

JTOKa3bIBaTh T€OMETPUIECKHE YTBEPIKIACHUS;

OPUMEHSTh TeOMEeTpUuYecKrue (akThl Ui PEIICHUS CTePEeOMETPUYECKUX 3ajad,
MPEJIONIaraoIINX HECKOJIBKO IIaroB PelIeHUs], €ClIi YCIOBUS IPUMEHEHHUS 3a/laHbl B
SIBHOW W HESIBHOU (hopMme;

pemarp 3amayd Ha JIOKa3aTebCTBO MAaTEMaTHYECKHMX OTHOIICHWH W HaXOXICHHE
TCOMETPHUYSCKUX BEIIMYUH;

MPUMEHSTH MPOTPAMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHHUKAITMOHHBIC CHCTEMBI TIPH
PEIICHUH CTEPEOMETPUICCKUX 3a/1ad;



NPUMEHSTh IIOJYy4Y€HHbIE 3HAHUS HAa TPAaKTUKe: CpPaBHUBATh, AHAIU3UPOBATH U
OLICHUBATh peajbHbIe CUTYAllMH, IPUMEHSATh U3yUCHHbIE MOHSATHUS, TEOPEMBI, CBOMCTBA
B IIpolecce IIOMCKAa pELICHHs MaTeMaTH4ecKd C(HOPMYITUPOBAHHON MPOOIEMBI,
MOJIEJIMPOBAaTh PealbHbIE CUTYallMH HA 3bIKE [€OMETPHUH, UCCIIE0BATh TIOCTPOCHHbIE
MOJIEJIM C UCHOJB30BAaHUEM T'€OMETPUUYECKUX MOHATUM U TEOpeM, almapara anreOpsl,
pelaTh IPaKTHYECKHUEe 33Ja4l, CBA3aHHbIE C HAXOXKICHUEM I€OMETPUUECKUX BEIMYUH;
UMETh IIPEJICTaBICHUs] 00 OCHOBHBIX 3TallaX pPa3BUTHS I'€OMETPUU KaK COCTaBHOM
yacTu (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTh NPSMBIX U MIIOCKOCTEN B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuku 7
BekTops! B mpocTpaHcTBE 12
3 HOBTOPGHI/IG, 00o011eHue U cucTeMaTh3anus 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHwUE, 0606meHPUIe " 15 1
CUCTeMAaTH3aIHsl 3HAHUH
3 O6bEéM MHOTOTpaHHHUKA 17
4 Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JIBrokeHus 5 1
. [ToBTOpeHue, O606III€HI§C " 17 9
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIe NpaBuiia U300pakeHus Ha
PUCYHKE IJIOCKOCTH, MapalieIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEpeOMETpHH: TOYKa, IpsiMasi,
IJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUjIa U300paKEHUS Ha PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX PSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

IlonsTus: MEPpCCCKAromMMrECs II0OCKOCTH,

nepeceKarommecs npsaMas 1 rmjiI0CKOCTh;
MOJIYIIPOCTPAHCTBO

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTeJibHbIE

pecypchl

https://urok.1c.ru/

[TonsTHS: MepeceKkarouecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHUKH, H300paKeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIINX 0OBEKTOB

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CIIEICTBUS U3 HUX

https://urok.1c.ru/



https://urok.1c.ru/
https://urok.1c.ru/

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBMS U3 HUX

https://resh.edu.ru/

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CrocoObl 3a1anus
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

10

N3o0pakeHue ceueHnii mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOISAT Yepe3 X
pEopa. M3o0pakeHne epecedcHHsI
ITOJIyYEHHBIX IIJIOCKOCTEN. PackpammBanue
MOCTPOCHHBIX CEUCHHUH Pa3HBIMH LBETAMH

https://resh.edu.ru/

11

N300pakeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBbI, KOTOPBIE ITPOXOJAT Yepe3 UX
pEbpa. M3o0pakeHne epecedcHHsI
IIOJIyYEHHBIX IIJIOCKOCTEN. PackpammBanue
IIOCTPOECHHBIX CEYEHUH pa3HbIMU LIBETAMU

http://school-
collection.edu.ru

12

N300pakeHne ceueHuil mupaMuabl, Kyoa u
MIPU3MBbI, KOTOPBIE TPOXOJAT Yepe3 UX
pé6pa. Nzo0pakeHue nepeceueHus
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
MTOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETAMU

13

N300paxeHune ceyeHnit nupamuibl, Kyoa u
MIPU3MBbI, KOTOPBIE TPOXOJAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTeN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI pa3HbIMU LIBETaMU

https://urok.1c.ru/

14

15

Merton cnesioB it MOCTPOSHUS CeUEHU

Meton cieoB U1l IOCTPOEHUS CEUEHUM.
CaolicTBa niepece4eHnii NpsIMbIX U



https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/

IJIOCKOCTEN

16

17

18

19

Merton cnenoB il TOCTPOCHUS CEUCHUM.
CaolicTBa niepece4eHni NpsIMbIX U
MIOCKOCTEH

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEN U 3alHCh 111aroB
MOCTPOEHUS

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alHCh 11aroB
MIOCTPOEHUSA

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 111aroB
IIOCTPOEHUS

http://school-
collection.edu.ru

https://resh.edu.ru/

20

[TocTpoenue ceuenuit B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEW U 3allUCh 11aroB
IIOCTPOEHUs

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLIMOHANIbHBIX oTpe3kax. [Tonodue
TPEYroJbHUKOB

https://urok.1c.ru/

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUueHUSIX HA
BBIHOCHBIX 4epTekax. Mcropus pazButus
TJIAHUMETPUHU U CTEPEOMETPHH

http://fipi.ru/

23

KonrtponbHas pabora "AKCHOMBI



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.1c.ru/
http://fipi.ru/

crepeomerpun. Ceuenus"

24

B3aumHOe pacnonoxeHue npsiMbIX B
npoctpancTBe. CKkpeluBaroImuecs
npsiMble. [Ipu3Haky CKkpemuBaromuxcs
npsaMbIX. [lapamiensHble IpsiMbIE B
IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHHH U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. JlemMma o nepecedeHun
NapAJUIEIBHBIX IPSAMBIX IIJIOCKOCTBIO

26

27

28

29

[TapamnenbHOCTB TpeX MpsMbIX. Teopema o
TpEX MapajuIeNIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIUXCS MPSMBIX

[TapamiensHOE IPOEKTUPOBAHHUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoekTupoBanus. M300pakeHne pa3HbIX
¢buryp B napauienbHON IPOeKINUN

enTpanbpHas nmpoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOII
MEXy NPSMBIMU

33,[[3.‘11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAaHUEC, CBA3aHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE

https://resh.edu.ru/

30

[TonsATHA: mapamienbHOCTh NPSMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napamuienbHOCTH IPSIMOH U



https://resh.edu.ru/

IIIIOCKOCTH

31

32

33

34

I'eomeTpuueckue 3ajaun Ha BHIYUCIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apaJUIEIbHOCTBIO MPSMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE

[TocTpoeHue ceuenus, TPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YepTekKe U
MapaJJIENBHOIO IPYrou npsmout. Pacuér
OTHOIIEHUI

[TapannenpHas MPOEKIKs, IPUMEHEHNE
JUIS IOCTPOCHHUSI CEUCHHI KyOa U
napajenenumnena. CBoicTBa
napajuieJienuIea U mpu3Mbl

HapaJ'IJ'IeJ'ILHLIe IIJIOCKOCTH. HpI/ISHaKI/I
apaJiuieJIbHOCTH ABYX IUIOCKOCTEH

https://urok.1c.ru/

35

Teopema 0 mapajieIbHOCTH U
CAUMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[SIHICI\/JI
yepe3 TOUKY, HE IPUHAAIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaoiicTBa napamienabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX MepeceUeHus
MIPU NEPECEUEHUU IBYX MapaIeIbHbBIX
IJIOCKOCTEMN TpEeThen

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX IMPAMBIX,
3aKJIFOYEHHBIX MEXAY MapalIeIbHBIMUA
IIJIOCKOCTSIMU; O MIEPECEYEHUH TIPSIMOI C
JBYM ITapaJUIEIbHBIMU IUIOCKOCTAMU

http://school-
collection.edu.ru



https://urok.1c.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

38

[ToBropenue: Teopema [Iugaropa Ha
IUIOCKOCTH

http://fipi.ru/

39

40

IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CaoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiesenumena

41

Brruncnenue UIMH OTPE3KOB B KyOe U
IIPSAMOYTOJIbHOM IapajuleIeuIIe e

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTHU IIPSIMOH U
IJIOCKOCTH

https://urok.1c.ru/

43

44

45

[lepneHIMKYIAPHOCTD MPSIMON U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTHU IIPSIMOH U
IIJIOCKOCTH

TeopeMa o CyleCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TNTIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MMpsAMBIC B MHOT'OI'paHHUKAX

46

[ImockocTH M NepIEeHINKYIPHBIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

47

48

[lepneHuKysp ¥ HAKJIOHHAS.
[TocTpoenne nepneHuKyIIsipa U3 TOYKH HA
MPSIMYIO

[lepnieHuKynsAp U HAKJIOHHAS.



http://fipi.ru/
https://urok.1c.ru/

ITocTpoeHune nepneHuKyIsipa U3 TOYKH Ha
IPSIMYIO

TeopeMa 0 TpEX NepHeHANKYIIApax

http://school-

49 .
(mpsiMasi 1 oOpaTHas) collection.edu.ru
50 Teopema o Tpéx neprneHAnNKyIApax
(npsimast u oOpaTHas)
51 Yron Mexay CKpeuuBarOIUMHUCS
IPSIMBIMU
[Touck neprneHaAuKyISPHBIX MPSAMBIX C
52 MIOMOIIBIO MIEPICHUKYIISPHBIX https://resh.edu.ru/
IIJIOCKOCTEN
53 OpTOroHajibHOE MPOEKTUPOBAHUE
[TocTpoenue ceueHuii Kyoa, IpU3MBI,
54 MPaBUIBHOM MUPAMHJIBI C IOMOLIBIO
OPTOrOHAJILHOW IPOEKIMU
[Toctpoenue ceuennii kyoa, MpU3MBlI,
55 MPaBWJIbHON MUPaMUAbI C TTOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE
56 OTHOCHUTEJIbHO MIockocTu. [lnockocTtu
CUMMETpPUN B MHOTOTpaHHHKAX
57 [Ipu3Hak nepneHMKyJIIpHOCTH MIPSIMON U
IJIOCKOCTH KakK CJIEICTBUE CUMMETPUHU
58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosHUM OT TOYKU JI0 TIIOCKOCTH
59 HpaBI/IHBHE:Ie MHOIOrpaHHUKHU. Pacuér https://urok.1c.ru/
paccTosHUM OT TOYKU JI0 TIIOCKOCTH
60 CriocoObl OIYCTUTD MEPIIEHANKYIISPHI:



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.1c.ru/

CUMMETPHUS, CABUT TOYKHU IO
napajieIbHON MPAMOM

61

62

63

CaBur no HenapauienbHON NpSIMOH,
M3MEHEHUE PACCTOSHUN

Kontposbnas padota "B3anmuoe
PacrojoKeHUe MPSMBIX U TUIOCKOCTEH B
npoctpaHctae"

[ToBTOpEHME: Yyron Mexay IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

http://fipi.ru/

64

[ToBTOpEHME: Yyroy MexIy
CKPEILMBAIOINUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

http://fipi.ru/

65

66

67

FGOMeTpI/ILIeCKI/IG METOAbI BBIYUCICHUA

yriia MCXKAy NpAMbIMUA B MHOT'OI'paHHUKAX

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria

[lepnennukynspHeie miockoctu. CBoiicTBa
B3aUMHO IEPIECHAUKYIISIPHBIX IIIOCKOCTEN

68

[Ipu3Hak nepneHaAuKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O MPAMON
IIEpECEUECHUS IBYX IUIOCKOCTEN
MEPIEHIUKYIIPHBIX TPEThEN INIOCKOCTH

https://urok.1c.ru/

69

70

[IpsimoyronbHBIN napauienenunes; Kyo;
U3MEPEHMS], CBOMCTBA MPSIMOYTOJIBHOTO
napajulesIenune1a

TeopeMa 0 JUuaroHajiv npsMoyroJibHOro



http://fipi.ru/
http://fipi.ru/
https://urok.1c.ru/

napajjieacnuicaa u CICACTBUC U3 Hee

71

72

73

CrepeoMeTpuyecKre U MpUKIIaIHbIC
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PacIoJIOKEHUEM MIPSMBIX U IJIOCKOCTH

[ToBTOpEHME: CKPELIUBAIOLIUECS MPSMBIE,
napaJuieNibHbIe MJIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHUKAX

[Tapa mapannenbHbIX MIIOCKOCTENH HA
CKPEIMBAOIINXCS MPSMBIX, PACCTOSIHHE
MEX1y CKPEIIUBAIOIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSAX

https://urok.1c.ru/

74

Paccrosaue oT TOUkH J0 IIIIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

75

76

77

Beruncnenue paccTosHUA MEXKIY
CKPELIMBAIOIIUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

TpEXrpaHHbIi yroy, HepaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOpPEMBI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAHHOTIO yIJia

DneMeHTH! cpepruuecKoil reoMeTpun:
reoJIe3NYECKUE JIMHUU Ha 3emile

78

Kontponbnas padota "Yribl u
paccrosiHus"

79

80

Cucremarnzanus 3HaHUN "MHOTOrpaHHUK
U €ro 2JIeMEHTHI"

[Tupamuna. Bunsl nupamun. [paBunsnas
nupamuaa

https://resh.edu.ru/



https://urok.1c.ru/
https://resh.edu.ru/

[Ipusma. IIpssmast u HaKJIOHHAS IPU3MBIL.

81 1
[TpaBusbHas mpu3Ma
82 [IpssMo#t napaienenunesn, 1
MIPSIMOYTOJIBHBIN Tapaieenure], Kyo
83 BEIHYKJ'ILIG MHOTOrpaHHuku. Teopema 1 httos://urok. 1c.ru/
Ditnepa
Brimykiibie MHOTOrpaHHUKH. Teopema
84 Bﬁng;a. HpaBI/IJ'ILHEIC u nonynpaipmbHLIe 1 w
collection.edu.ru
MHOTOTPaHHUKHU
85 KonrponsHas pabora "MHoOrorpaHHUKH" 1
86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1
MPOCTPAHCTBE
87 CymMa BEKTOpPOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapamienenuena 1
90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
PaznoxeHnue BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JIKAIUX B OJTHOU 1
MJI0CKOCTH
92 CkaisipHOE TIPOU3BEICHUE 1
03 Brruncnenue yria Mexay BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1
95 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1
96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
97 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1
98 O060061IeHre U crucTeMaTU3alus 3HaHU! 1 http://fipi.ru/



https://urok.1c.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fipi.ru/

99 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1 http://fipi.ru/
100 Hrorosast KOHTpOJIbHAs paboTra 1 http://fipi.ru/
101 HroroBast kKoHTpoOIJIbHAsI paboTa 1
102 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1

OBUIEE KOJIMYECTBO YACOB 10 102

I[TPOT'PAMME



http://fipi.ru/
http://fipi.ru/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgponbie
Nem/m | Tema ypoka Kourpoabnbie IIpakruueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 [ToBTOopenue Tembl "KoopanHaTel BEKTOpa 1
Ha IUIOCKOCTH M B MPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkaispHoe 1
IIPOU3BEICHNE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Brruncnenue yria 1
MeX1y BEKTOpaMu B IpOCTpaHcTBe"
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1
MPOXOJISIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BexropHoe nmpousseneHne 1
3 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHKE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUPOBAaHHE
10 AHaJIUTUYECKHE METOBI pacuéra yria 1
MEXy MPSMBIMHA B MHOTOTPaHHUKAX
11 AHanuTHYECKHE METO/IbI pacuéTa yria 1
MEX/1y TJIOCKOCTSIMH B MHOTOTpaHHUKaX
12 dopmysa pacCTOSHUS OT TOUKH J10 1




INIOCKOCTH B KOOpAWHATaxX

Haxoxnenue paccTossHui OT TOUKHU J10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHui OT TOUKHU J10
IJIOCKOCTH B MPABUJILHON MTUPAMU/IE

15 KonrponsHas pabora "AHanutuueckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CeueHust MHOTOIPaHHUKOB: CTaH/1apTHbIE

18 IJIOCKOCTH, TIEPECEUEHUs IPSIMbIX U
IIJIOCKOCTEN

19 [TapannensHble MPsSMbIE U TUIOCKOCTH:
napajuleIbHbIE CEYECHUS

20 [TapannensHbie MPsMbIE U TUIOCKOCTH:
pacy€T OTHOLIEHUM
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

21 YTJIbI MEXK1Y CKPEIMBAIOIIUMUCS
MPSIMBIMA
[leprieHuKyNIpHBIE IPSIMbIE U

99 IJIOCKOCTH: CTaHJapPTHBIE Maphbl
MEPIEeHIUKYJISAPHBIX TUIOCKOCTEN 1
MPSMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[lepnieHIUKYNSpHBIC TIPSIMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MepIeHIUKYIApax

24 IlepnieHIuKynsApHBIE IPSIMBIE U




IIJIOCKOCTH . BBIYMCJICHUS OJINH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHUE: MIOIIAAN
MHOT'OYT'OJIbHUKOB, OPMYJIbI [Ist
Iomaaen, CooopakxeHust Moa00us
[ToBTOpEHHE: TIOIIAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00us

29

[Inomany cedyeHnii MHOTOIPaHHHUKOB:
IUIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUS MOA00Us

30

31

KonrtponsHas pabdota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenunena

32

3amaun 00 yIBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiia

33

34

CrepeomeTprdeckue 3aauu, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napaJulesenumesaa

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO

napaJiesnenumnena
35 O0BEM npsAMOit TPU3MBI
36 CrepeoMeTpuyecKue 3aJauu, CBI3aHHbIE C
BbIUUCIIEHUEM 00BEMOB IPSAMOM MTPU3MBbI
37 [IpuknanHble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMOI TPU3MBI
Beruuciienne 00EMOB Tell C TOMOIIBIO
38 omnpeaenéaHoro uarerpana. O0bpém
HAaKJIOHHOH IPU3MBbI
Beruuciienue 06EMOB Tell C TOMOIIBIO
onpeaes€éHHOro nurerpana. O0béM
39 06
UPaMUIbI
40 ®opmyna 00béma nupamuabl. OTHOIIEHKE
00BEMOB MUPAMUJL C OOIIUM YTIIOM
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpHUUECKUE 3a7jaul, CBSI3aHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
43 CrepeoMeTpuyeCcKue 3a7jauu, CBI3aHHBIE C
00bEMaMU MUPaMU/IbI
WKJIQJHbIE 3a7]aul 110 TeMe ‘BEMBI
IT "O6
Ten", cBsi3aHHbIe ¢ 00BEMOM HAKJIOHHOM
44 " 0
MIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MTUPAMUJIBI
46 [Tpumenenue o0bEMOB. Brruncienue

pacCcTodHuA N0 IMIIOCKOCTU




KonTponbras padota "O0béM

41 MHOTOIpaHHuKa"
Hunuuapudeckast HOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psiMoit KpyroBOM HUIUMHID.
[Tnomaap MOBEpXHOCTH HUIMHIPA

50 Konunyeckast noBepXxHOCTb, 00pa3yroriue
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
NapajuIeIbHOM MII0CKOCTH OCHOBAHUS

50 VYceuénnsblil konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
TMIOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUYEHUN WINHpPA, KOHYCa
CrepeomeTpuueckue 3aauu Ha

56 JI0Ka3aTeJIbCTBO U BHIYUCIICHUE,
MIOCTPOECHUEM CEYEHUI HUIUHAPA, KOHyCa

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
ATUHIPOM

59 Ccdepa u map




60

[epeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTHIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bul 1 n3o0pakeHue mapa

62

63

Ypasuenue chepsl. [Lnomanp chepsl u e
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsi3aHHBIE cO chepoit 1 mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO

66

67

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
o 100us

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalllICHUA U
MHOT'OT'paHHUKOB

69

70

3amaun o Teme "Terna U MOBEPXHOCTH
BpamieHus"
3anaun o teme "Tena 1 MOBEPXHOCTH
BpaleHus"




71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00bEMe
IpsAMOro qujInHApa

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. OobéM
KOHYycCa

IImomaay OOKOBOU U OJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKue 3a1a4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYyca

76

77

78

79

[Ipuknagueie 3agaun 1mo Teme "OO0bEMBI U
TIJIOINAM TTOBEpXHOCTEN Ten"

OO0BEM 1mIapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTo
CeKTopa

[Tpuknanueie 3ana4yn no Teme "OOBEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
IJIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAO0OHBIX TEJ

ITooOHBIE TENa B TPOCTPAHCTBE.

N3menenne o06wEma mpu mogo0uu.
CrepeoMeTpHUuecKre 3a7a4u, CBI3aHHBIE C




BBIUUCIIEHUEM 00BEMOB Tell U IIIOMIAeH
MOBEPXHOCTEM

80

81

82

KonTponbras padora "[Tnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OToOOpaKeHUS.
JIBrokeHus u paBeHCTBO uryp. O0mme
CBOICTBA JABMKECHUI

Bupl niBukeHnil: napauiebHbII
MepPEeHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit

83

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

84

85

FGOMeTpI/ILICCKI/IC 3ala41 Ha IMPUMCHCHUC
JABMKCHU S

KontponbHas pabota "BekTopsl B
nmpocTpaHcTae”

86

O6o6matonee nopropenue 11 nousruii u
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"TTapannenbHOCTh NPSAMBIX M IIOCKOCTEH
B IIpOCTpaHcTBE"

87

O6o6matoniee nopropenue 11 nonsruii u
METO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"BexTopsl B mpocTpaHcTee”

88

O6o6mmatomee nopropenue 11 nonsaruii u
MeToA0B Kypca reometpun 10-11




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BekTopsb! B npocTpaHcTBe"

89

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

90

91

92

93
94

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"ITnomaam MOBEPXHOCTH U O0BEMBI
KpyrJbix Ten"

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTO0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"[Tomany MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

HroroBas koHTpoNbHas paboTa

Wrorosas koHTpoJsibHas paboTa

95

96

[ToBTOpEeHuEe, 06001IeHNE 1
cUCTEeMaTH3aInsI 3HaHUH

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




97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyYKH U €€ pOoJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Maremaruka. ['eomerpus, 11 kinacc/ Mepansk A.I'., Homuposckuit JI.A., [TossikoB B.M.;
oz penaknuert [lomonbekoro B.E., O0mecTBo ¢ orpaHUnYeHHON OTBETCTBEHHOCTHIO
Nznarenbckuit nentp «BEHTAHA-T'PA®y; AkninonepHoe o6mectBo «l3marenscTBo
«IIpocsemienne»

I'eomerpus, 10-11 kmaccsl: yae0. ais 001eo0pa3oBaT. OpraHu3auii: 0a30BbINA U
yriyosennsiii ypoBuu / AtanacsH JI.C., byry3os B.®., Kagomues C.b. u apyrue. 9-e usn. -
M. : «IIpocsemienuey, 2021

METOANYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

3uB b.I'. lunakruueckue marepuansl. ['eomerpus. 10 knacc.- M.: IIpocsemenue, 2009.
3uB b.I'. Ilunaktnueckue marepuansl. ['eomerpus. 11 knacc.- M.: [Ipocsemienue, 2009.
3uB b. I'., Meiinep B. M. 3agauu no reomerpun. 7-11 knaccsl. - Mocksa. IIpocseienue.
2003.

10. A. I'mazkos, U. 1. FOauna, B. ®@. Byry3oB I'eomerpust: Pabouas tetpaap. 10 knacc:
nocodue 71 yJamuxcs oo1eoopazoBaTenabHbIX yupexaenuil. - M.: Ilpocsemenue, 2010.
10. A. I'nazkos, U. U. FOauna, B. ®@. byry3oB I'eomerpus: Pabouas tetpaap. 11 kiacc:

nocodue /71 ydauxcs oo1eoopazoBaTenbHbIX yupexaenuil. - M.: [Ipocsemenue, 2010

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

- @enepaibHbI HEHTP HHPOPMALMOHHO — 00pa3oBareibHbIX pecypcoB (OPLIUOP):
http://fcior.edu.ru
- Enunas xomexiust mudpoBbix oopasoBaTenbHbix pecypcos (EK): http://school-

collection.edu.ru



- ®ecruBanp neparornueckux uaei "OTkpeIThIA ypok': festival.1september.ru

- Pecypcel mopraia ais obiero oopasosanwus http://www.edu.ru/db/portal/sites/school-
page.htm

- 51 uay Ha ypok MatemMaTtuku (MeToauueckue paspadorku): Www.festival.1september.ru
- ®enepaibHBI HHCTUTYT IIEAarOrHuecKux uamepenwuii: http:/fipi.ru/

- Onmnaiin-tectsl EI'D mo maremaruke: http://ege.yandex.ru/mathematics/

- OTKpBITHIN OaHK 3amanuii Mo Mmarematuke EI'D: http://mathege.ru/or/ege/Main

- https://uchi.ru/ ;

- https://resh.edu.ru/

- https://urok.1c.ru/



