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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M IPEIMETOB T'yMaHMTapHOTO IMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M OINPOBEPrarb THUIIOTE3bl HENOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUM, KaK COCTABIIAIONIEH MpeaMeTHON oOnacTu «MaTteMaTtuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBSI3aHHOTO C UCTOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(opMHUpOBaHKE OCO3HAHUS B3aUMOCBS3U T€OMETPUH C OKPYKAIOIIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHKHE YMEHHUS pacliO3HaBaTh Ha YepTexkax, MOACIAX U B pealbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
MIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMPEICTaBICHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00y4aronmxcsi, M03HABaTEIbHON aKTUBHOCTH, HCCIIEOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU IPYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU TEOMETPHHM Ha YIIyOJIEHHOM YpOBHE OOydYeHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraM ocBoeHus DenepanbHOi padboueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
TCOMETPUUYCCKUMH TTOHATUSIMH M HAaBBIKAMH ITOCJICI0OBATEILHO M MOCTYNATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTITyOIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TPOAOIIKEHUIO H3YyUYCHUS MATeMaTHKUA C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 waca B Hemenio), B 11 ximacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIIECACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IPOCTPAHCTBE, apAJIIEIBHOCTD TPEX MPAMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. llapajuienbHOCTh IJIOCKOCTEN: NapauleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MapaJUICIbHbIE W IEPIEHIUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  NpoeKuus  (QUrypbl Ha  IUJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTIO yria. TpEXrpaHHBII 1 MHOTOTPAHHBIE YTJIBI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nupamujaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpasap, KyO. IlpeacraBieHue O MpaBUIIbHBIX MHOTOTPAHHUKAX: OKTAadJp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH TMPABUIBLHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielienunea1a, CUMMETPUsS NPABWIBHBIX NPH3M, CHMMETPHUS IPABUIBHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapatenenunena. Teopema O PA3lIOKEHUHM BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKas IOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajiesienumnena M cienctsus u3 Heé. OO0bEM mnpsiMOd U
HAKJIIOHHOW TPU3MBI, MIJIAHJpA, TUPaMUIbl U KoHyca. O0BEM 1mapa M M1apoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHUK WM TEJIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUcTeMa KoopAuHAT B npocTpaHcTBe. Koopannatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBMXKEHUM. BuIbl JBWXXEHUN: TMapajulesibHBIM MEPEHOC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeAyp TIpaxAaHCKOro oOuiecTBa (BbIOOPHI, ONPOCHl M ApPYroe), yMEHHe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOILIIOMY M HACTOALIEMY POCCUMCKOW MAaTEMAaTHUKHU, LIEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIrO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAss DJCTETUKY MAaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeil npodeccun U peaau30BbIBATh COOCTBEHHBIE >KU3HEHHbBIE IJIaHBbI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAaHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMATUYEeCKUX 3HAHWUN IS peleHus 3agady B O0O0JacTH
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(epbl 4YeIoBEUeCKOW MesATEeNbHOCTH, JTaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO ACATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXAy MOHATUSAMHU, (OPMYJIHPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3aKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCcO0 pelieHus y4eOHOW 3ajaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMNpOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOjeMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOro 00beKTa, IBJICHMUSI, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PAa3IMYHBIX THUIOB, aHAIU3HPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEIHHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHMCBMEHHBIX TEKCTAaX, NAaBaTh MOACHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIAThL CBOM CYXKICHUA C CYXKIACHUAMHU IPYTUX YYAaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITEIbHO BBIOMpaATh (opMar BBICTYIUIEHHS C Y4YETOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOM MHGOpMaIUK.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3yjbTaTa pelIeHUs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLIEHMBATh COOTBETCTBUE PE3YyJIbTaTa LIETH U YCIOBUSAM, OOBSICHSATH IPUUNHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu peleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€Jb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyHHOBBIX (popMax paboThl (0OCykAeHUS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOZHO OMEpPUPOBATH OCHOBHBIMU TIOHSTHSIMH CTEPEOMETPUH  TIPHU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e IPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEJCTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJTaCCU(UIIMPOBATh B3aUMHOE PACIOJIOKEHHE TPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOZHO  OMEpUPOBATh TMOHSATUSMH, CBS3aHHBIMH C  yIriaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOTHO OMIEPUPOBATH MTOHATUSIMHU, CBSI3aHHBIMU C MHOTOTPAaHHUKAMH,



¢ CBOOOJTHO pacrmo3HaBaThb OCHOBHBIE BHJABI MHOTOTPAHHUKOB (TpU3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCU(UUIMPOBATh ~ MHOTOTPAHHMKH,  BbIOMpass ~ OCHOBaHHS  JUIA
KJIaCCU(pUKaALUY;

¢ CBOOOJHO  ONEpUPOBATh  IOHATUSAMHU, CBSI3AHHBIMM C  CEUCHHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBIIOJIHATH NapaJLIEIbHOE, HEHTPAIBHOE U OPTOrOHAJIBHOE MPOEKTUPOBAHUE
(Guryp Ha IIO0CKOCTb, BBIIOJHATE N300pakeHUs (PUryp Ha MIIOCKOCTH;

e CTPOUTh CEYEHHsI MHOTOTPAaHHUKOB DPa3jIM4YHBIMA METOAAMH, BBIIIOIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCJIATH IJIOIIAIM TOBEPXHOCTEN MHOITOTPAaHHUKOB (IIpU3Ma, MUPaMHJIa),
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

e CBOOOJTHO OINEpPUPOBATH MOHATUSAMHU: CUMMETPHUSI B HPOCTPAHCTBE, LIEHTD,
OCb W IUIOCKOCTh CHMMETPHH, LEHTP, OCb W IUIOCKOCTh CHMMETpPUU
duryps;

e CBOOOZHO ONEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

* BBIIIOJIHATD ACUCTBUS HAJl BEKTOPaMU;

epelIaTh 33JaYM Ha JOKAa3aTeJbCTBO MATEMAaTUYECKUX OTHOLICHUH U
HaXOXKJEHUE T'C€OMETPUUYECKUX BEJIMYUH, MPHUMEHSS W3BECTHBIE METO/IbI
IIPU PELICHUM MAaTEeMAaTHYECKUX 3aJ]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e IDUMEHSATh  IPOCTEUIINE MPOrPaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, MpPEOOpPa3OBbIBATH M HMHTEPIPETUPOBATH HHPOpPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e IDUMEHSTH  MOJYYEHHbIE 3HAHUA Ha TMpaKTUKE: CpPaBHUBATh U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce IOMCKA pElIeHUsT MaTeMaTU4ecKH  CcPOpMyIHpPOBAHHON
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOKJECHUEM F'€OMETPUUYECKUX BEJIMYHH;

e UMETh TpPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUH Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K kony 11 kinacca oGyyaronuiicss Hay4uTcs:



¢ CBOOOJTHO OIEPUPOBATH TOHATHUSMH, CBA3aHHBIMH C IMHJIMHAPUYECKOM,
KOHMUYECKOH U CHEpUYecKOl MOBEPXHOCTSIMHU, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

e OTIEPUPOBATH MOHSTUSAMH, CBSI3aHHBIMHU C TEJIAMHU BPAILCHUS: LUUIUHIPOM,
KOHYCOM, c(hepoii u mapowm;

e pacro3HaBaTh TeJia BpalleHus (IWIMHAP, KOHYC, cdepa U 1map) U 0ObICHATD
CHIOCOOBI MOTYYCHHsI TEJ BPaICHHS;

e KJIaCCU(UIIMPOBATh B3AMMHOE PACIIOJIOKEHUE CPEPhI U TUIOCKOCTH;

e BBIUHUCIISITh BEJIMYUHBI SJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpAIICHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

¢ CBOOOJTHO OIEPUPOBATH MOHATHSIMH, CBS3aHHBIMH C KOMOWHAIMSIMH Te
BpallleHUsi U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIN B cdepy u
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

e BBIYUCIISITh COOTHOIICHHSI MEXKIY IJIOIIAIIMHU MOBEPXHOCTEN M 00BEMaMuU
ITOTO0OHBIX TEN;

e U300pakaTh U3ydaeMble (UIYpbI, BBIIOJHATH (BBIHOCHBIE) IIJIOCKHUE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

e U3BJIEKATh, WHTEPIPETHUPOBATh W MNpeoOpa3oBbIBaTh HH(MOpMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

 CBOOOTHO ONEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

e BBIMOJIHSATH ONEpalliy HaJl BEKTOpaMu;

¢ 33/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT;

e pEIIATh F€OMETPUYECKUE 3a/1a4M HA BBIYMCIIEHUE YIJIOB MEXIY NPSIMBIMHA U
IJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUNA OT TOUYKH JI0 IIJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPU PEIICHHH;

¢ CBOOOZHO OMNEPUPOBATH TMOHATHUAMH, CBSI3AHHBIMU C JIBHDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

¢ BHIIIOJIHATh ~M300pa)KEHUSI MHOTOIPAaHHUKOB M TeJl BpalleHHs Npu
MapaJyIeIbHOM  TIEPEHOCE, UEHTPAJIbHOM CUMMETPUHU, 3€PKAJIbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;

e CTPOUTH CEUEHHUsI MHOTOTPAHHUKOB W TeJl BPAILCHUS: CEUEHUS ILWIUHJIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepE3 BEPIINHY), CEUEHUS 11apa;

* ICNIOJB30BATh METOABl IIOCTPOECHHUS CEUEHUW: METOJ CJIEJ0B, METO[
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



e IOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS;

e IPUMEHATh TEOMETPUYECKHE (aKThl Ui PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, OPEANOJIAraloluX HECKOJIBKO IIAaroB pEIIEHUS, €CIH YCIOBUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

epellIaTh 3aJayd HA JIOKA3aTEeJIIbCTBO MATEMAaTHYECKHX OTHOLIEHUWA H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

e IPUMEHSATh MPOTPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIUOHHbBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUECKHX 3a/1a4;

e IPUMEHSATH MOJYYCHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATh, AHATU3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyalllH, MPUMEHATH H3YyUYECHHBIE MOHSITHSA,
TEOPEMBbI, CBOMCTBA B IMPOLECCE IOUCKA PEHICHUS MaTeMaTH4YEeCKU
c(opMyITUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh peallbHbIe CUTyallMd Ha
A3BIKE TEOMETPUH, HUCCIIEA0BATh TIOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
reOMETPUYECKUX TIOHATUH U TEopeM, ammapara aireOpbl, pemarhb
NPaKTUYECKUE 3aJlayd, CBS3aHHBIE C HAXO0XJECHHUEM TI'€OMETPUUYECKUX
BEJINYMH;

e UMETh IMPEACTABICHHUS 00 OCHOBHBIX JTamax pa3BUTHUS TE€OMETPUU Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie) JdonmosiHuTEIbHAS
KoHnTpoJbHbie
n/n MPOrpaMmmbl Bcero o0pa3oBaTte/ibHbIE uHopmanus
padoThI
pecypcsl
1 BBenenue B ctepeoMeTpuio 23 1 http://rech.edu.ru
5 B3anMHOE pacnosiokeHue NpsiMbIX B 6 1
HPOCTPaHCTBE http://rech.edu.ru
3 [TapanienbHOCTb MPSMBIX U IJIOCKOCTEH B 3 0
IPOCTPAHCTBE http://rech.edu.ru
[lepneHuKyISIpHOCTH NPSAMBIX U
4 25 0 :
IUIOCKOCTEN B POCTPAHCTBE http://rech.edu.ru
5) VYTl U paccTosiHUS 16 1 http://rech.edu.ru
6 MHororpaHHuKH 7 1 http://rech.edu.ru
7 Bexkrops! B mpocTpaHcTBE 12 0 http://rech.edu.ru
3 [ToBTOpenue, o6odIIEHNE 1 5 p
cucTeMaTu3alus 3HaHu http:/ /www.math.ru
OBIIEE KOJIMYECTBO YACOB I10 102 6

[NPOT'PAMME



http://rech.edu.ru/
http://rech.edu.ru/
http://rech.edu.ru/
http://rech.edu.ru/
http://rech.edu.ru/
http://rech.edu.ru/
http://rech.edu.ru/
http://www.math.ru/

11 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie) JdomostHuTEIbHAS
Ne n/m KonTposabHubie
MPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE uHopmanus
padoThI
pecypcbl
1 AnanuTudeckas reoMeTpus 15 1 http://rech.edu.ru
) [ToBTOpeHue, 0600IICHNE U 15 1
CUCTEeMAaTH3alMsl 3HAaHHHA http://rech.edu.ru
OO0BEM MHOTOrpaHHUKA 17 1 http://rech.edu.ru
4 Tena Bpamenus 24 1 http://rech.edu.ru
5 [Tnomanu moBepxHOCTH U 0OBEMBI 9 1
KPYIJIBIX TEJl http://rech.edu.ru
6 JBiKeHMS 5 1 http://rech.edu.ru
. [ToBTOpenue, o6o0IIeHNE U 17 2
cUcTeMaTU3alus 3HaHu http:/ /www.math.ru
OBIIEE KOJIMYECTBO YACOB I10 102 3

I[TPOTPAMME



http://rech.edu.ru/
http://rech.edu.ru/
http://rech.edu.ru/
http://rech.edu.ru/
http://rech.edu.ru/
http://rech.edu.ru/
http://www.math.ru/

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

Jara
NpoBeAeHUs

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

OcHoBHbI€ IpaBUiIa U300paKEHUS
Ha PUCYHKE TIOCKOCTH,
napaIeNbHBIX MPSIMBIX
(OTpe3KOB), cepeAHBI OTPE3Ka

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

[ToHATHS cTepeomMeTpUn: TOUKA,
npsimMasi, MI0CKOCTb,
npoctpancTBO. OCHOBHBIE
IpaBuJia U300paKeHUs Ha
PHUCYHKE IIJIOCKOCTH,
NapauIeIbHBIX MPSAMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

ITonsTus: nepecekaromumecs
IIJIOCKOCTH, IEPECEKArOIIUECS
npsiMasi ¥ IIIOCKOCTb;
MOJTYIIPOCTPAHCTBO

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

[TonsTus: nepecekaronecs
IIJIOCKOCTH, IEPECEKArOIINECS
npsiMasi ¥ II0CKOCTb;
MOJTYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX

¢buryp, HECYIIECTBYIOMINUX



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

00BEKTOB

MHororpaHHUKH, H300paKeHNE
NPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyniecTBYIOIIUX
00BEKTOB

AXCHOMBI CTEPEOMETPUH U
HEePBBIC CIEJCTBUS U3 HUX

AKCHOMBEI CTCPCOMECTPHU U
IMEPBLIC CIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUH U
NIePBbIC CIIEJCTBHS U3 HUX.
CriocoObI 3a1aHus IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IJIOCKOCTER

10

11

M3obpaxenue ceueHuit
MUPaMU/JIbI, KyOa U IPU3MBIL,
KOTOpBIE ITPOXOJIAT YEPE3 UX
pEbpa. N3o0pakenue
NepeceYeHMs MOTYyYEHHBIX
mockocrel. PackpamyBanue
MOCTPOEHHBIX CEUEHUN Pa3HBIMU
[[BETaMU

N3o6paxkenune ceueHuit
MUPAMHUJIBL, KyOa U IPU3MBIL,
KOTOpPBIE MTPOXOISAT Yepe3 UX
pé6pa. N3obpaxenue
NEPECCUCHUS MOJTYIYCHHBIX
IJI0CKOocTel. PackpammBanue

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



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

MOCTPOEHHBIX CEUYEHUN pa3HbIMU
[IBETaMU

12

13

14

15

N3o0paxkenune ceueHmit
nUpaMU/Ibl, KyOa U IPU3MBI,
KOTOPBIC MPOXOIST Yepe3 ux
pébpa. M3obpaxkenue
HepeceveHUs MOJyICHHBIX
iockocteit. PackpamuBanue
MOCTPOEHHBIX CEYCHUH Pa3HBIMHU
[[BETAMH

N3o0paxenue ceueHmit
nUpaMu/ibl, KyOa U MpU3MBl,
KOTOPBIE NMPOXOAT Yepe3 ux
pe&opa. N3o0pakeHune
NEpPECEYECHUS MOTYUEHHBIX
mockocrel. PackpammBanue
MOCTPOEHHBIX CEUEHUN Pa3HBIMU
1[BETaMU

Merton cieoB [Uisl MOCTPOEHUS
CEeYCHUN

Merton cieoB JUIsl TOCTPOSHUS
ceueHnii. CBOMCTBA nepecedeHnit
HPSAMBIX M IJIOCKOCTEMN

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

16

Mertopn cieoB Ui HOCTPOSHHUS
ceyeHuil. CBolCTBa epeceyeHni
MPSIMBIX U IJIOCKOCTEN

17

[Toctpoenue ceuenuii B
nupamujie, Kyoe mo TpéM Toukam
Ha pé6pax. Co3gaHne BEHIHOCHBIX



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

YEpTEKEH U 3aIIUCh L1aroB
IIOCTPOCHHUS

18

IToctpoenue ceuenui B
nupaMuie, Kyoe mo TpéM Toukam
Ha péOpax. Co3maHne BEBIHOCHBIX
YEpTEKEN U 3aIUCH 11aroB
MIOCTPOCHHSI

19

IToctpoenue ceueHuii B
nupaMuie, Kyoe mo TpéM TouKam
Ha pé0pax. Co3MaHne BEBIHOCHBIX
YEpTEKEN U 3aIUCh 11aroB
MOCTPOCHUS

20

IToctpoenue ceuenuii B
nupaMuie, Kyoe mo TpéM TouKkam
Ha péopax. Co3maHne BEIHOCHBIX
YEpTEHKEN U 3aIUCH 11aroB
MOCTPOEHUS

21

[ToBTOpEHME TUIAHUMETPUN:
Teopema 0 TpONOPLMOHATBHBIX
otpeskax. [lomobue
TPEYroJIbHUKOB

22

IToBTOpEHME IIAHUMETPUN:
Teopema Menenas. Pacuersl B
CEYEHMSX Ha BBIHOCHBIX
yeprexax. Mcropusa pazsutus
IJIJAHUMETPUHU U CTEPEOMETPUHI

23

Kontponbnas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3aumHoe pacnionoxxenue




25

26

27

28

29

MPSIMBIX B POCTPAHCTBE.
CkpeuBaroyecs npsmele.
[Tpu3Haky CKpEIIUBAIOIINXCS
npsmbix. [lapansenbHbie npsiMbie
B IIPOCTPAHCTBE

Teopema 0 CylIEeCTBOBAHUU U
€AMHCTBEHHOCTH MPSMOi
napasuleibHON JaHHOU MPSMOM,
MPOXOJIAIICH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeKaIlell Ha
JlaHHOM npsiMoit. JlemMma o
MEePECCUCHHUH MapauUIeIbHBIX
MPSIMBIX IJIOCKOCTHIO

[TapayuienpHOCTD TPEX NPAMBIX.
TeopeMa 0 TpEX napajienbHbIX
npsaMeIx. Teopema o
CKPELIMBAIOIINXCS MPSIMBIX

[TapannensHOE MPOSKTHPOBAHHE.
OCHOBHBIE CBOWCTBA

MnapajieJIbHOI'O MPOCKTUPOBAHMUA.

N3o06paxkenue pazHbIx puryp B
HapaJyIeIbHON MPOEKIINH

lentpanbHas mpoekuus. Yromi ¢
COHAIPABJIICHHBIMA CTOPOHAMH.
Yrois Mexay NpsMbIMU

3agaun Ha T0Ka3aTeIbCTBO U
HCCJIeIOBaHUE, CBSI3aHHEIE C
PacoIOKEHUEM IIPSIMBIX B
MIPOCTPAHCTBE

http://rech.edu.ru

http://rech.edu.ru
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30

31

32

33

34

35

[ToHATHS: mapamIebHOCTD
IIPSIMOM U TUNIOCKOCTH B
npocrtpasctse. [Ipusnax
[apAJUIEIbHOCTH MIPSIMOU U
miockoctH. CBOMCTBA
[apaJUIEIbHOCTH IPSIMOU U
IIJIOCKOCTH

['eomeTpuueckue 3aaun Ha
BBIUUCIICHHE U JI0KA3aTeNIbCTBO,
CBSI3aHHBIE C [1APAIIEIBHOCTbIO
IIPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoenue ceuenus,
MIPOXOJSIIETO Yepe3 JaHHYIO
MPSIMYIO Ha YEPTEKE U
MapajuieIbHOTO JPYTrod MPSIMO.
Pacuér otHOIIEHNI

[TapannensHas TpOEKIUs,
MPUMEHEHHUE AJI TOCTPOSHUS
ceueHui kyda u
napayuienenuneaa. CBoncTaa
napajureJienumne/1a U IpU3Mbl

[TapanenbHbIe IIOCKOCTH.
[Ipu3Haku napamieabHOCTH IBYX
IIJIOCKOCTEN

Teopema 0 nmapaieIbHOCTH U
€MHCTBEHHOCTH TIOCKOCTH,
MIPOXO/SIIEH uepe3 TOUKy, He
MPUHAJICIKALLYIO TaHHON

http://rech.edu.ru
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IIJIOCKOCTH U CJIEACTBUS U3 HEE

36

CBolicTBa napauiesIbHbIX
IUIOCKOCTEH: 0 mapauieIbHOCTH
MPSIMBIX [IEPECCUCHUS TIPU
MEPECCUCHHH JIBYX MapaJlIeIbHBIX
IJIOCKOCTEN TPEThEN

37

CBolicTBa napauiesIbHbIX
TUIOCKOCTEH: 00 OTpe3Kax
napauieIbHbIX MPSMBIX,
3aKITIOYEHHBIX MEXITY
HapauIeJIbHBIMU IIJIOCKOCTSIMU; O
NepPEeCceYeHUH MPSMOIL ¢ IBYMsI
napauieIbHBIMU MI0CKOCTSIMU

http://rech.edu.ru

38

39

40

[ToBTopenue: reopema [Mudaropa
Ha TUIOCKOCTH

[ToBTOpEHUE: TPUTOHOMETPHUS
IPSMOYTOJIBHOTO TPEYTOJIbHUKA
CgoiicTBa ky0a u
IpSIMOYTOJIBHOTO
napaJuieenuneaa

41

Brrunciienue 1iMH OTpPE3KOB B
KyOe 1 mpsIMOYTOJIbBHOM
napasuleJenune1e

http://rech.edu.ru

42

[lepneHauKyISIPHOCTD MIPSAMOM U
miockocTH. [Ipru3Hak
NEePNEHAUKYIISIPHOCTH IPSIMOM 1
IUIOCKOCTH

43

[leprieHIUKYIAPHOCTD NPAMOU U



http://rech.edu.ru/
http://rech.edu.ru/

m1ockocty. [Ipusnak
NEPIEHIUKYJIIPHOCTH IPSIMON U
IUIOCKOCTH

44

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSIMOI,
IIPOXOMSILEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYIJIIPHON K INIOCKOCTU

http://rech.edu.ru

45

46

47

[IimockocTy U nepneHauKyJIsIpHbIE
UM IIPSIMBIE B MHOTOI'PaHHHUKAX

IInockoctu n NEPpNCHAUKYJIAPHBIC
HM IIPAMBIC B MHOI'OI'PAHHHUKAX
HepHeHI[I/IKYHﬂp W HAaKJIOHHasl.

[TocTpoeHue neprneHuKyspa u3
TOUYKH Ha MIPSIMYIO

48

[lepneniuKynsip ¥ HaKJIOHHAS.
[TocTpoeHue neprneHuKyspa u3
TOYKH Ha MPSIMYIO

49

50

51

Teopema o Tpéx
NepreHuKysapax (nmpsmas u
oOpatHast)

Teopema o Tpéx
nepreHIuKyIsApax (mpsmas u
oOpatHast)

YTroa Mexay CKpeluBaroIMMHCS
PSMBIMH

http://rech.edu.ru

http://rech.edu.ru

52

ITouck neprneHuKyIsIpHBIX
IPSAMBIX C IOMOILIBIO
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NEPIEHAUKYIISPHBIX IUNIOCKOCTEN

53

54

OpTtoroHanbHOE IPOEKTUPOBAHUE

[Toctpoenue ceuenuii kyoa,
HPU3MBI, IPABWIBHON TTHPAMU/IBI
C MTOMOIIIBIO OPTOTOHAIIBHOM
HPOEKIUH

55

[TocTpoenue ceuenuii kyoa,
IPU3MBI, IPABUIILHON MUPAMUIBI
C IIOMOUIbIO OPTOTOHAJILHOM
HIPOCKIUH

http://rech.edu.ru

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[Tnockoctu cumMmeTpuii B
MHOI'OI'paHHHKaX

S7

[Ipu3Hak nepnesauKyIsIpHOCTH
IIPSIMOM M TNIOCKOCTHU KaK
CJIEICTBUE CUMMETPUH

58

59

60

[IpaBunIBHBIE MHOTOTPAHHUKH.
Pacuér paccTosiHuii OT TOUKH 10
IUIOCKOCTH

[IpaBUIIbHBIE MHOTOIPAHHUKHU.
Pacuér paccTossHMI OT TOYKH 10
IIJIOCKOCTH

CriocoObl OIyCTHTD
NEePIECHANKYIISPBL: CAMMETPHS,
CHIBUT TOYKH IO TTapaJuIeIbHON
IpsIMOi

http://rech.edu.ru
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61

CuBur no HenapamieabHON
MPSMOM, U3MEHEHUE PACCTOSHUI

http://rech.edu.ru

62

63

64

65

KonTtponsnas padora "B3anmuoe
PACIIOJIOKCHUC ITPAMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

[ToBTOpEHME: Yyrom Mexny
IPSIMBIMU Ha IUIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJILHOM
TPEYrojbHUKE, TEOpEMA
KOCHUHYCOB

[ToBTOpEHME: yroa Mexay
CKPELIMBAIOIMMUCS MIPSIMBIMU B
IIPOCTPAHCTBE

['eomeTpuueckre MeTo bl

BBIYUCIICHUA yIJIa MCKIAY
MMpSAMBIMH B MHOTOTpaHHUKAX

http://www.math.ru

66

JIByrpannbiii yroa. CBoicTBO
JMHENHBIX YTJIOB IBYTPAHHOTO

yria

67

[TepnieHIUKYISIPHBIC TTTIOCKOCTH.
CBoiicTBa B3aMHO
MEPIICHIUKYIIIPHBIX TUIOCKOCTEH

68

[Ipu3Hak nepneHANKYISIPHOCTH
IIJIOCKOCTEW; TeOpeEMa O MPSMOM
MePECEeUCHUS ABYX MIOCKOCTEN
NEePIEHAUKYISIPHBIX TPEThEU
IIOCKOCTH

http://rech.edu.ru

69

[IpssMoyronabHBI



http://rech.edu.ru/
http://www.math.ru/
http://rech.edu.ru/

napasuieNienunen; Kyo;
HU3MEpEHHS, CBOMCTBA
PSIMOYTOJIBHOTO
napasuiesienune/ia

70

Teopema o AuaroHanu
PSIMOYT'OJIBHOTO
napajuiejenunea u ciieICTBUE U3
HEE

71

Crepeomerpuueckue u
IMPUKJIAAHBIC 3a1a4U, CBA3aHHBIC
CO B3aWMHBIM PACIOJIOKECHHEM
NPSMBIX U ITIOCKOCTH

http://rech.edu.ru

72

[ToBTOpEeHUE: CKpenUBaOIKECS
IIPsIMBIE, MTApaJUICIIbHbBIC
IMJIOCKOCTH B CTAHAAPTHBIX
MHOTI'OIrpaHHUKax

http://rech.edu.ru

73

[Tapa mapanienbHbIX IIOCKOCTEN
Ha CKPELUBAIOLIUXCS IPSMBIX,
paccTOsIHUE MEXY
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
IPOCTBIX CUTYaIUSIX

74

75

Paccrosane ot ToUkH 10
MIJIOCKOCTH, PACCTOSTHUE OT
PSIMOM 10 TIJIOCKOCTH

Brluncnenue paccTosHUN MEXKIY
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C
ITOMOILBIO IEPIEHIUKYIIIPHON
IUIOCKOCTH



http://rech.edu.ru/
http://rech.edu.ru/

76

77

TpéxrpaHHslil yroj, HEpaBeHCTBA
JUISL TPEXTPAHHBIX YTJIOB.
Teopema [Tudaropa, Teopemsr
KOCHUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yria

DeMeHTHI chepruiecKoit
TEOMETPHH: Te0/Ie3UUECKUe
JIMHUU Ha 3emiie

http://rech.edu.ru

78

79

80

KonTpomnpHas padota "Yriisl u
paccrosiHus"

CucreMarusanys 3HaHUH
"MHOrorpaHHuK 1 €ro 3JeMeHThI"

[Tupamuaa. Buasl nupamu.
[IpaBuibHas nupamuaa

81

82

83

[Ipusma. IIpsamas u HakIOHHAs
npusMsl. [IpaBunbHas npusma
[IpssMo#t mapainenenunen,
IPSIMOYTOJIBHBIN
napajuienenunesn, Kyo

Brinykiible MHOTOTpaHHUKH.
Teopema Ditnepa

84

BrInmykiibie MHOTOIpaHHUKH.
Teopema Ditnepa. [IpaBunbHbie U
MOJIyIIPaBUJIbHbIE
MHOTOTPaHHUKH

85

86

KonTponbhas pabota
"MHororpaHHukH"

Ilonsarue BCKTOpPA HA IMJIOCKOCTU U

http://www.math.ru
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B IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1 0

88 Pa3znocts BekTOpOB 1 0

89 [IpaBwuiio mapannenenurnena 1 0

90 YMHOXEHHE BEKTOpa Ha YHUCIIO 1 0
Paznoxxenne Bektopa 1o 6azucy

91 TPEX BEKTOPOB, HE JISKAILUX B 1 0
OJTHOM TUTOCKOCTH

92 CkansipHo€ NpOU3BEICHHE 1 0

93 Brruucnenue yrna mexuay 1 0
BEKTOpPaMH B IIPOCTPAHCTBE

94 [Ipocreiimue 3a1aun ¢ BEKTOpamMu 1 0

95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 0

96 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1 0

97 [Tpocreiimne 3agaun ¢ BEKTOpaMu 1 0

98 g{i?iH;HHe 1 CHETEMATHIARIA 1 0 http://www.math.ru

99 O606IEI6HI/IC U CUCTeMAaTU3aLus 1 0
3HAHUH

100 Wrorosast kKoHTpoJbHAS paboTa

101 Hrorosast koHTpOIBHAS paboTa

102 O606LEI€HI/IC U CUCTeMaTu3aIus 1 0
3HAHUI

OBUIEE KOJIMYECTBO YACOB I1O 102 6

[TPOT'PAMME



http://www.math.ru/

11 KJIACC

KoanuecTBo 4acoB

JJIeKTPOHHBbIE U(PPOBbIE 00pa3oBaTeIbHbIE

Nen/m | Tema ypoka Kontpoabnbie Hata
Bcero pecypcbl
padoThbI nposegeHuA
[ToBTOpEHME TEMBI
1 "KoopauHaTsl BeKTOpa Ha 1 0
IIOCKOCTH M B IPOCTPAHCTBE" https://www/yaklass.ru
5 [ToBTopenue Temsl "CkansipHoe 1 0
NPOH3BE/ICHNE BEKTOPOB” https://www/yaklass.ru
[ToBTOpEHUE TEMBI
3 "Boraucrenne yria Mexty 1 0 https://www/yaklass.ru
BEKTOPaMHU B IPOCTPAHCTBE"
[ToBTOpeHue TeMsl "YpaBHeHHE
4 MPSIMOM, IPOXOIAILEH Yepe3 IBe 1 0
TOYKH"
YpaBHEHHE IOCKOCTH,
5 HOpMaJlb, ypaBHEHHE IIIOCKOCTH 1 0
B OTpe3Kax
YpaBHEHHE MJIOCKOCTH,
6 HOpMaJlb, YPaBHEHHE TIOCKOCTH 1 0
B OTpe3Kax
7 BexTtopHoe npousseneHue 1 0
8 JInHeliHbIE HEPABEHCTBA, 1 0
JUHEHHOE IPOrpaMMHUPOBaHUE
9 JInHeliHbIE HEPABEHCTBA, 1 0
JIMHEWHOE IPOrPAMMHUPOBAHUE
10 AHaTUTHYECKHE METO/IbI 1 0



https://www/yaklass.ru
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pacdéra yriia Mexxy NpsMbIMUA
B MHOTI'OI'paHHHMKax

11

AHaIUTHYECKUE METOIBI
pacuéra yria Mexay
INIOCKOCTSIMH B
MHOT'OTpaHHUKAX

12

13

dopmysa pacCTOSHUS OT TOUKU
710 IJIOCKOCTH B KOOP/AMHATaX

HaxoxneHnue paCCTOHHI/Iﬁ oT
TOYKH JO IINIOCKOCTH B KY66

https://www/yaklass.ru

14

Haxoxnenue pacctostHuii OT
TOYKH JI0 IJIOCKOCTH B
MIPaBIJIbHOMN MHpaMuUje

15

16

KonTponbnas padota
"AHanutuyeckas reometpus”

Ceuenns MHOT'OT'PaHHUKOB:
CTaHAAPTHBIC MHOTOTPAHHHUKHU

17

CeueHust MHOTOIPaHHUKOB:
METOJ CIE/I0B

18

CeueHust MHOTOIpaHHUKOB:
CTaH/IapTHbIE TJIOCKOCTH,
nepeceyeHus NpsMbIX U
IJIOCKOCTEN

19

20

HapaHJ'ICJILHLIC MpsAMBIC U
IIJIOCKOCTH: ITapaJlJICIbHBIC
CCUCHU

[TapannensHble IPAMBIE U
IJIOCKOCTH: PACYET OTHOLIEHUI

https://resh.edu.ru/subject/lesson/6065/
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21

[TapamiensHble IpsMBbIE U
IUIOCKOCTH: YIJIbI MEXY
CKPELIMBAIOIUMHUCS MPSIMBIMU

22

23

[lepnieHIuKynspHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJAPTHBIE Maphbl
NIEPIECHIUKYIIIPHBIX
IJIOCKOCTEH U MPSMBIX,
CUMMETPUU MHOTOTPAHHUKOB

[IepnenquKynspHbIe IPSAMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
MEePIEHIUKYIIAPAX

https://www/yaklass.ru

https://www/yaklass.ru

24

[IepnenquKymsipHBIE IPSMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JUIUH B
MHOT'OTPaHHUKAX

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

25

[ToBTOpenue: momanu
MHOT'OYTOJILHUKOB, (POPMYJIIbI
JUTSI TUTOTIA/IeH, COOOpakeHUs
o 100ms

26

27

28

[ToBTOpEeHMeE: MIOMAAH
MHOT'OYT'OJIbHUKOB, ()OPMYJIBI
JUTSI TUTOTIA/IeH, COOOpakeHUs
mog00us

[ToBTOpEHME: MIOMAIN
MHOTOYTOJTbHUKOB, ()OPMYJIBI
JUTSI TUTOTIA/IeH, COOOpakeHUs
mog00us

Inomann ceuenuit
MHOTOI'PAHHUKOB: TIJIOIIA/IH

https://resh.edu.ru/subject/lesson/6018/
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MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00US

29

[Inomanu ceyenuin
MHOTOT'PaHHHUKOB: TIJIOMIA M
MOBEPXHOCTEH, pa3pe3aHus Ha
94acTH, COOOpaKEHUs TTOA0OHS

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

30

31

32

KontposnsHas pabora
"[loBTOpEHNE: MHOTOIPaHHUKH,
CEUEHUsI MHOTOTPaHHUKOB"

O06BéM Tena. O0beM
IPSIMOYTOJIBHOTO
napaJuiesenuresa

3anaun 00 yABOEHUH Ky0a, O
KBaj[paTtype Ky0a; O TPUCEKLIUU
yria

33

CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napasuieNenuneaa

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

34

[TpuknagHele 3a1a4u,
CBSI3aHHBIE C BHIYHUCIICHHEM
00BEMa MPSAMOYTOJILHOTO
napajuleJenunea

35

36

OO6BbEM IpsIMON TPU3MBI

CrepeoMeTrpuueckue 3a1auy,
CBSI3aHHBIE C BHIYUCIICHUEM
00BEMOB MPSAMON TPU3MBI

37

[Ipuxnagueie 3amayu,



https://resh.edu.ru/subject/lesson/5443/
https://resh.edu.ru/subject/lesson/5443/
https://resh.edu.ru/subject/lesson/5629/
https://resh.edu.ru/subject/lesson/5629/

CBsI3aHHBIE C 00BEMOM MPSMOKH
PU3MBI

38

Beruncnenmne o0bEMOB Tel ¢
IMOMOIIBIO ONPEACIEHHOTO
uHTerpaia. O6bEM HaKIIOHHOM
MIPU3MBI

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

39

40

41

Brruncnenme 06bEMOB Tel ¢
TIOMOIIBIO OIIPEAEIIEHHOTO
uHTerpana. O6bEM NupaMu/Ibl

dopmyna 00bEMa MUPaMUIBL.
OTtHoieHne 06beMOB TUPAMU/]
C O0IIKM yTJIOM

dopmyna 00bEMa MUPaMUIbL.
OTtHoleHne 06beMOB TUPAMUJ]
C 00LIMM yTJIOM

42

CrepeomeTpuueckue 3a1auH,
CBsI3aHHBIE C 00bEMaMU
HAKJIOHHOU MPU3MBI

43

44

45

CrepeomeTpuuecKkue 3a1auH,
CBSI3aHHBIE C 00bEMaMU
A PAMHTBI

[IpuknanHble 3a1a4u MO TEME
"O0BEMBI TeNn", CBSI3aHHBIC C
00BEMOM HAKJIOHHOW MPU3MBI

HpI/IKHaI[HLIC 3aga4u 110 TEMEC

"O0BEMBI TeNn", CBSI3aHHBIC C
00BEMOM MTUPAMHU/TBI

46

[Ipumenenne 0ObEMOB.



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

Brruncienue pacCcTosaHuA 10
IIJIOCKOCTH

47

48

49

KonTponbras padota "O0béM
MHOrorpaHHuka"

HunuHapudeckas TOBEPXHOCTb,
oOpa3syromue MUIHHIPHIESCKON
MMOBEPXHOCTH

Hunuuap. Ipsamoii kpyroBoi
i ap. [Tnomanp
MOBEPXHOCTH IIMIIUH/PA

50

Konnueckas noBEpXHOCTB,
o0pa3yroIne KOHUIeCKOn
nosepxHoctu. Konyc

o1

52

53

CeueHune KOHYyca TJIOCKOCTHIO,
MapajieIbHOMN MJIOCKOCTH
OCHOBAaHUsA

Y ceu€HHBIN KOHYC.
N300pakeHre KOHYCOB U
YCEUEHHBIX KOHYCOB

ITnowane OOKOBO
MOBEPXHOCTHU U TIOJTHON
MOBEPXHOCTH KOHYCa

54

ITomane OOKOBOI
MOBEPXHOCTHU U TIOJTHON
MOBEPXHOCTH KOHYCa

55

CrepeoMmeTpriecKHe 3a1a4u Ha
JTIOKa3aTeJIbCTBO U BHIYMCIICHHE,
MOCTPOEHUEM CEUCHU I




HWIAHAPA, KOHYCa

56

57

58

CrepeomeTpHuueckue 3aauu Ha
J0Ka3aTCIbCTBO U BBIYHCIICHUC,
IMOCTPOEHUEM CEUECHUI
MUINHApPA, KOHYCca
[IpuknagHele 3anauu,
CBSA3aHHBIE C LIMJIMHIPOM

[Ipuknannelie 3a1a4m,
CBSI3aHHBIC C [IMJIMHIPOM

59

60

Cdepa u map

[Tepeceuenue cdepsl u mapa ¢
wiockocTho. Kacanue mapa u
chepsr ockocThr0. Bua n
n300pakeHue napa

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

61

[Mepecedenue chepsl U mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl mIockocThio. Bua u
n300pakeHue napa

62

63

64

65

VYpasuenue chepsl. [Lnomanp
cdepsl u e€ yacTeit

Cummetpus cepsl U mapa
CrepeomeTpuueckue 3a1a4 Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MMOCTPOCHUEM UX CEUCHHIA
MJIOCKOCTBIO

CrepeomeTpuueckue 3aa4 Ha
J0Ka3aTCjIbCTBO U BBIYHCIICHHUC,

https://www/yaklass.ru



https://resh.edu.ru/subject/lesson/4034/
https://resh.edu.ru/subject/lesson/4034/
https://www/yaklass.ru

CBsI3aHHBIE CO c(epoii U mapom,
MOCTPOSHUEM UX CCUCHHM
IUIOCKOCTBIO

[Ipuxnagueie 3a1auu,

66 o
CBsI3aHHBIE CO cpepoid U mapom
[ToBTOpEHME: OKPYKHOCTH Ha
67 IJIOCKOCTH, BHIYHCIICHUS B
OKPYXHOCTH, CTaHJapTHBIC
1o100ust
68 Paznuunbie koMOMHALIUY Tel
BpallleHUs U MHOTOTPAaHHUKOB
69 3apia=m no Teme "Tena u https://resh.edu.ru/subject/lesson/4910/
MOBEPXHOCTH BpamieHus"
20 3anaun no teme "Tena u
MOBEPXHOCTHU BpareHus"
71 Kontponbnas padora "Tena u
MIOBEPXHOCTHU BpaleHus"
79 O6bem mumHapa. Teopema 06
06nEéme MPAMOro HUIKHIpPa https.//wwwi/yaklass.ru
Brruncnenme o6b€MOB Tel ¢
73 MTOMOIIIBIO OTIPEIETIEHHOTO
unterpana. O6bpEéM KoHyca
74 [Tnomaau 60KOBOM U MOHOMN
MOBEPXHOCTH KOHYCa
CrepeoMeTpHuuecKue 3aaauu,
75 CBSI3aHHBIE C BHIYUCICHUEM https://www/yaklass.ru
00BEMOB IUITUHIPA, KOHYCA
76 [Ipuknagabie 3a1a9u 10 TEME



https://resh.edu.ru/subject/lesson/4910/
https://resh.edu.ru/subject/lesson/4910/
https://www/yaklass.ru
https://www/yaklass.ru

"O0BEMBI U TUTOIATT
MOBEpXHOCTEH Ten"

77

O06BEM mapa 1 I1apoBOro
cekropa. Teopema 00 0OBEME
mapa. [lnomans cdepsr.
CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C BEIYMCIICHUEM
00BEMOB I1apa, MapoBOrO
CErMEHTa ¥ IapOBOTr0 CEKTOPa

78

79

80

81

[Ipukiiagueie 3aga4u 10 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM IT1apa U IMJIOMIAIBI0
cdepbl. COOTHOILIEHUS MEXKTY
IJIOIIA MU TTOBEPXHOCTEH 1
00béMaMHu MOJJOOHBIX TEI

[Tono6Hble Tena B
npocTpaHcTBe. MI3mMeHenue
00BbEMa Ipu MOA00HH.
CrepeomeTrpuueckue 3a1au,
CBSI3aHHbBIE C BBIUMCIIEHUEM
00BEMOB TeJI U IIOMAAEH
ITOBEPXHOCTEN

KonrtponsHas pabora
"[Inouiany NoBEpPXHOCTU U
00BEMBI KPYTJIBIX TE"
JIBM>KeHUS MPOCTPAHCTBA.
OTtobpaxenus. [IBmxeHus u
paBeHcTBO (uryp. Obuue
CBOMCTBA JBUKECHUN




82

83

Bunnl nBukenunit:
napajuiebHbIN MTEPEHOC,
LIEHTpAJIbHAsl CAMMETPUS,
3epKajibHasi CHMMETPHUS,
MMOBOPOT BOKPYT MPSIMOM

[IpeoOpa3zoBanus mogo0Us.
[Ipsimas u chepa Ditnepa

84

85

I'eomeTpuueckue 3anaun Ha
IMPUMCHCHUC IBVIKCHUS

Kontponbnas padota "BekTopbl

B MpocTpaHcTre"

86

87

88

Oo6o6mraromee nmosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 knaccos,
CUCTEMAaTU3alMsl 3HAHUMH:
"[lapanienbHOCTb NPSAMBIX U
MJIOCKOCTEH B pocTpaHcTBe"

O6o06matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10—-11 xaccos,
cucTeMaTHU3alys 3HAaHUH:
"BexTops! B mpocTpaHcTBe"

O6o061matomee nopropenue 11
MIOHATHM U METOJIOB Kypca
reomerpun 10-11 xnaccos,
CHUCTEMAaTH3alMsl 3HAHUMH:
"BexTops! B mpocTpaHcTBe”

http://www.fipi.ru

http://www.math.ru
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http://www.math.ru/

89

90

91

92

93

O6o6maromee nosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 knaccos,
CUCTeMaTH3alusl 3HAHHIA:
"O06beM MHOTOTrpaHHUKA"

Oo6o6maromee nosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kinaccos,
CUCTEeMAaTH3alHsI 3HAHHIA
"O6beM MHOTOrpaHHUKA"

Oo6o6mraromee nmosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kinaccos,
CUCTEeMAaTH3allusl 3HAHHIA:
"[1nomanm moBEpXHOCTU U
00BEMBI KPYTIIBIX TET"

Ob6o06maromiee nosropenue 11
MOHATHUI U METOI0B Kypca
reomerpun 10-11 xnaccos,
cucTeMaTH3alys 3HaHUM:
"[Mnomany MOBEpXHOCTH U
00BEMBI KPYTIIBIX TET"

Hrorosas KOHTPOJIbHAA pa60Ta

http://www.math.ru

http://www.math.ru

http://www.fipi.ru

94

95

96

WroroBas koHTpoJibHAs paboTa
IToBTOpenue, 0000IIEHNE U
CHCTeMaTH3alus 3HaHUH
Hcropus pasButus

CTCPCOMCTPHU KaK HAYKHU U eé
POJIb B pa3BUTHU COBPCMCHHBIX

http://www.fipi.ru
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WHXXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTUN

97

Hcropus passurus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
MHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI1

98

Hcropus passutus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B pa3BUTHUN COBPEMEHHBIX
MHXEHEPHBIX U KOMIIbIOTEPHBIX
TEXHOJIOTHI1

99

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B pa3BUTHUN COBPEMEHHBIX
VMH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

100

Hcropus passutus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B pa3BUTHUN COBPEMEHHBIX
VMH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

101

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B pa3BUTHUN COBPEMEHHBIX
VMHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

102

Hcropus pasButus
CTEpPEOMETPUH KAK HAYKH U €€




POJIb B pa3BUTUN COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

['eomeTpus. 10-11 kmaccel: yueO. 11t o011e00pa3oBat. yUpekIeHH: 6a30BbIN 1
npodui. ypoBuu/(JI. C. Aranacsiv, B. @. byry3os, C. b. Kagomuies).-19 uzganue-

M.: IIpocseuienue,

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

b.I'. 3uB. [lugaktnueckue marepuainsl o reomerpuu 1 10-11 kmacca. — M.
[Tpocsemenne, 2013.

1O.A. I'nazkoB, N.W. FOnuna, B.®. byty30B. Pabouas TeTpaip 1o reoMeTpuu
st 10,11 xmacca. — M.: [Ipocsemenne, 2013.

b.I'. 3uB, B.M. Meiinep, A.Il. baxanckwuii. 3amauu mo reomeTpun s 7 — 11
kiaccoB. — M.: [Ipocsemenne, 2013.

C.M. CaaksH, B.®. byry3oB. U3yuenue reomerpun B 10 — 11 knaccax:
Metonnueckue pekoMeHAaluu K yuyeOHuKy. Kuura nias yuurens. — M.:

[TpocBemenne, 2013

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET
https://m.edsoo.ru/7f415e2e
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http://www.fipi.ru
http://rech.edu.ru
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