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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUM 3a/1a4 €CTECTBEHHO-HAyYHOTO IMKJIA, B YaCTHOCTH
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
nHpopmaTtrka»  yepe3  O0eCleueHHE  BO3MOXHOCTH  NPUOOpETeHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJlayaMu Kypca TIE€OMETpUUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMUpOBaHHE TMPEACTAaBICHUS O IMPOCTPAHCTBEHHBIX (QUIYypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

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;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpPE MHOIOTPaHHUKHM M TeJa BpalICHUs, KOHCTPYUPOBATH TI'€OMETPUUYECKHE
MOJENH;

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

dbopMUpOBaHHE yYMEHHs BIAJETh METOJAMHU JI0Ka3aTEeIbCTB M aJrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHWY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKU B TIPOBEIICHUHN
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (HYHKIIMOHATIEHONH TPAaMOTHOCTH, PEICBAHTHOM TCOMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATBHBIX CHUTYallMi, HCCIEIOBAHUS IMOCTPOCHHBIX MOJIEIIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTopel U KOOpAWMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATENbHBIM 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 DenepanbHOl padoueit
pPOrpaMMbl, paclpeneEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
cOOJTIOICHEM TIPUHITUIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

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

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXITY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 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 CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble M CKpeluMBarolmuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1ockoctd. [lapamienbHoe M UEHTpPaJbHOE MPOEKTUPOBAHHUE, H300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEM. IIpocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTA MPSAMOM M IUIOCKOCTH, Teopema O IIPsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: NPU3HAK  IEPIEHIMKYJSAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOIOrpaHHoro yria. CBoilicTBa IUIOCKUX U
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-yrojbHas 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
TeTpadap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadJp,
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 W TOBEPXHOCTH TMPABUIBHOW MHPaMUJBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPUsS NPABWIBHBIX NPH3M, CHMMETPHUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€HCTBUS 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 mnapautenenunena. Teopema O PA3lIOKEHUH 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

[MonsiTust: IMUIMHAPUYECKAss TOBEPXHOCTh, KOHHUYECKas IOBEPXHOCTbD,
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 CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW TMPU3MBI, MIIAHJpA, TUPaMUIbl U KoHyca. O0BEM 1mapa M M1apoBOro
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, cheppl, BIUCAHHOW B MHOTOTPAHHUK WJIH 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
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX 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 MPOEKTHUPOBAHUS, METON IEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

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

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBWXEHUN: TapauieNbHBIA TEPEeHOC,
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,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNpPOCHI M APYroe), yYMEHUe
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 OTHOLICHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUIUCKOrO Hapoaa, 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 OTHOILIEHUE K MMPY, BKIIOYAs OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C()OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUYeCKUe 3HaHUA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPHU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN 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 peaan30BbIBaTh 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(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMATHUYEeCKUX 3HAHWUN IS pelieHus 3aJady B 00JiacTu
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 MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO AEATEIbHOCTD
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, (OPMYIUPOBATH
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 OOIINE, YCIOBHBIE;

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

JleJIaTh BBIBOABI C HCMOJIb30BAHWEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX U
WHIYKTUBHBIX 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 CMmoco0 pemnieHuss ydeOHOW 3agayu  (CpaBHUBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOiIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOTo 00bEKTa, SIBJICHMUSI, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

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 THIOB, aHAIM3HPOBATh,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEIIBHO
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 IHCBMEHHBIX TEKCTaX, JAaBaTh MOSACHEHUS MO XOAYy PELICHUS 3a7auH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

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

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpPATh (opMaTr BBICTYIUIEHHS C Y4€TOM 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
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJSI Mpoliecca U pe3yibTaTa pPEelIeHUs
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;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa UEIHU U YCIOBHUAM, OOBICHATH IPUUUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh 1eJlb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (popmax paboThl (0OCYykaeHHS, 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
YYaCTHUKAaMHU B3aUMOJICHCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OMNEPUPOBATH TMOHSATUSMHU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypes;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJECHUE T'C€OMETPUUYECKUX BEJIMYUH, NPHUMEHSS W3BECTHBIE METOJBI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHMUYECKOH U CcepuyecKoil MOBEPXHOCTSIMH, OOBICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacIookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOIHO OIEpPHPOBATh MOHATUSMH, CBS3aHHBIMH C KOMOWHAIIUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYMCIIEHHE PACCTOSHUNA OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapaJyIeIbHOM  TEPEHOCE, UEHTPAIbHOM CUMMETPUH, 3€PKAIBHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOISAIIME YEPE3 BEPILINHY ), CEUEHUS L1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh T€OMETPUYECKHE (PaKThl ISl PELICHHS CTEPEOMETPUUECKUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTH4ecKu  CPOpMYIMpPOBAaHHOW  MPOOJIEMBI,  MOJACIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUSI T'€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

BBenenue B crepeoMeTpurio

BsaumHoe pacronoxenue npsiMbix B
MIPOCTPAHCTBE

[TapamenpHOCTB IPSIMBIX U INIOCKOCTEH B
IIPOCTPAHCTBE

[lepneHUKyYISIPHOCTD NPSMBIX U
IIJIOCKOCTEMN B IIPOCTPAHCTBE

VYTIIIBl U pacCTOSHUSA
MHororpanHuku
BexkTops! B IpocTpaHCTBE

[ToBTOpenue, 0600IIEHNE U
CHCTEMAaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

KoanuecTBo 4acoB

Beero KoHTpoJibHbIE
padoThI
23 1
6 1
8
25
16
7
12
5 2
102 6

IIpakTH4eckue

padoThI

JaekTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/ibHbIE PECYPCHI

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

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

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

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

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

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



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

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne i/

AHanuTH4eckas reOMeTpHs

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMATH3alAs 3HAHWI

OO0BEM MHOTOTpaHHUKA
Tena BpamieHus

[Tnomanu moBepXHOCTU U 0OBEMBI
KPYTJIBIX TEJ

JBr>xeHus

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMATH3allAs 3HAHWI

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

HOYPOUYHOE IINTAHUPOBAHHUE

Koaun4yecTBO 4acoB

Bcero

15

15

17
24

9

5

17

102

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JaekTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/bHbIE pecypchl

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

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

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

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

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

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

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



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

10 KUIACC

KounyecTBO 4acoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE

Tema ypoka Konrtpoabnbsie IIpakTnueckue
n/n Bcero u3y4eHus: 00pa3oBaTeJbHBIC PeCypChI

padoThI padoTshI

OcHOBHBIE TIpaBUIIa U300PAKEHUS

Ha PHCYHKE TUIOCKOCTH, 1 https:/resh.edu.ru/subject/17/10/

MnapajiCJIbHBIX MIPAMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka

[TonsiTHst cTepeoMeTpHUH: TOUKA,

npsiMasi, TI0CKOCTb,

npocTtpancTBO. OCHOBHBIE

npaBujIa N300paKEHUsI HA PUCYHKE 1 https://resh.edu.ru/subject/17/10/
IUIOCKOCTH, MapajlieIbHbIX

MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

ITonsTHA: Iepecekaronmecs

IUIOCKOCTH, TIEPECEKAIOIIHECS .
p m 1 https://resh.edu.ru/subject/17/10/

npsamas 1 miI0CKOCTh,
MOJIYIIPOCTPAHCTBO

ITonsTHA: Iepecekaronmecs

IUIOCKOCTH, TIEPECEKAIOIIHECS .
p m 1 https://resh.edu.ru/subject/17/10/

npsiMasi ¥ MI0CKOCTb;
HOJYIIPOCTPAHCTBO
MHororpaHHuKH, H300paxKeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX

¢buryp, HeCyIECTBYIOIUX
00BEKTOB

1 https://resh.edu.ru/subject/17/10/
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10

11

12

MHororpanHuKH, H300pakeHIe
IPOCTENIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIECTBYIOIINUX
00BEKTOB

AKCHOMBI CTEPEOMETPUH U
HepPBbIE CIEJCTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U
MIepPBBIC CIEJCTBUS U3 HUX

AXCHOMBI CTEPEOMETPUH U
HIepBBIC CIIEJCTBUS U3 HUX.
CriocoOblI 3a1aHus IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHus NpsSIMbIX U
IIJIOCKOCTEN

N300pakeHne ceueHuit

NUpaMu/Ibl, KyOa U IPU3MBI,

KOTOpBIE ITPOXOIAT YEPE3 UX

pé6pa. N3o0paxeHue nepeceueHus 1
MTOJIY4EHHBIX IIJIOCKOCTEH.

PackparmBanue nocTpoeHHbIX

CEYEHUH pPa3HbIMM LIBETAMU

N3obpaxenue ceueHuit

MUPaMU/JIbI, KyOa U IPU3MBIL,

KOTOpPBIE IPOXOIAT Yepes3 ux

pé6pa. N3o0paxeHue nepecedeHms 1
MTOJIYYEHHBIX IIJIOCKOCTEM.

PackpammBanne NoCTpOSHHBIX

CEUeHHH pa3HBIMU IIBETaMHU

N3o0pakenne ceueHuit 1
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13

14

15

16

17

18

MUPAMHUJIBI, Ky0a U IPU3MBIL,
KOTOpPBIE MTPOXOJIAT Yepe3 ux
p€6pa. M3o0pakeHne nepeceueHus
MOJTyYEHHBIX TUIOCKOCTEH.
PackpammBanue mocTpoOeHHbIX
CEUYEHUM pa3HbIMU LIBETAMU

N3o0pakeHune ceueHuit
MUPaMUJIbL, KyOa U IPU3MBIL,
KOTOpPBIE MTPOXOJIAT Yepe3 ux
p€opa. M3o0pakeHue nepeceueHus
IIOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBanue nocTpoeHHBIX
CEYEHUM pa3HbIMU LIBETAMU

MeTon crnefoB it MIOCTPOSHUS
ceyenuii. CBolicTBa nepeceyeHui
IPSIMBIX U IJIOCKOCTEN

Merton cnenoB 11t TOCTPOCHUS
CEeUYCHUN

Merton cie10B A1 TOCTPOCHUS
ceueHuii. CBoMCTBa nepecedyeHuit
HPSIMBIX U IJIOCKOCTEN

[TocTpoeHue ceuennii B mupaMue,
KyOe 1o TpéM ToukaMm Ha pedpax.
Co3nanne BEIHOCHBIX YEPTEXKEN U
3aIKCh IIaroB MOCTPOEHUS

[Toctpoenue ceuenuii B mupamuse,
KyOe 1o TpéM ToukaMm Ha pédpax.
Coznianue BBIHOCHBIX YepTexeil 1
3aITUCh IIAroB MOCTPOCHUS
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20

21

22

23

24

25

[TocTpoeHue ceuenuii B nupaMu/e,
KyOe 1o TpéM Toukam Ha péOpax.
Co31aH1e BEIHOCHBIX YEepPTEkKEU U
3aIKCh IIaroB MOCTPOCHUS

[TocTpoenue ceuenuii B nupaMu/e,
KyOe 1o Tpém ToukaM Ha pEOpax.
Co31aH1€ BEIHOCHBIX YEepPTEkKEU U
3aMKCh IIaroB MOCTPOCHUS

[IoBTOpEHME IUIAHUMETPUN:
Teopema 0 mpONOPLUHOHAIBHBIX
orpeskax. [Tomobue
TPEYrOJIbHUKOB

[IoBTOpEHME IUIAHUMETPUN:
Teopema Menenas. Pacuersl B
CEYECHUAX Ha BBIHOCHBIX YEPTE)KAX.
Wcropus pa3BuTus miiaHuMeTpUu
U CTEPEOMETPUU

Kontponbnas padoTa "AKCHOMBI
crepeomerpun. Ceuenus"

B3anmHOE pacnosiokeHne npsiMbIX
B IIPOCTPAHCTBE.
CkpenuBaromecs npsmele.
[Ipu3Haky ckpemuBarOMMXCs
npsimbix. [lapannenbHble npsiMble
B [IPOCTPAHCTBE

TeopeMa 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMO1
NapaJyIeIbHON TaHHOM NPSIMOM,
MIPOXOJSIIEH yepe3 TOUKY
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26

27

28

29

30

31

IIPOCTPAHCTBA U HE JIEKAILEH Ha
JlaHHOU mpsimoii. JlemMma o
MePECCUCHHUH MapalIeIbHBIX
MPSIMBIX IJIOCKOCTHIO

[TapamienbHOCTB TPEX MPSMBIX.
Teopema 0 TpEX mapayIeabHbIX
npsaMbIxX. Teopema o
CKPEIIHUBAIOIINUXCS TPAMBIX

[TapannenbHOE MPOEKTUPOBAHUE.

OCHOBHBIE CBOUCTBA

napaujiCJIbHOI'O IMMPOCKTUPOBAHMA.

N3o06paxenue pa3Hbix GUryp B
napajuIeIbHOW MPOCSKITUH

lenTpanbpHas mpoekuus. YTomi ¢
COHAIIPaBJIEHHBIMU CTOPOHAMH.
VYrois Mexay NpsMbIMU

3aa4yM Ha JOKa3aTeNIbCTBO U
UCCIIEIOBaHNE, CBSI3aHHBIE C
PacroJIOKEHUEM NPSIMBIX B
IIPOCTPAHCTBE

ITonsATHA: MapaIeIbHOCTD
MPSAMOU U TIOCKOCTH B
npoctpanctse. [Ipu3nak
MapaJUIEIbHOCTH NPSIMOU U
mockocTh. CBOMCTBa
MapaJUIEIbHOCTH NPSIMOU U
IIJIOCKOCTH

I'eomeTpuyeckue 3a1aun Ha
BBIYMCJICHUEC U JOKa3aTCIbCTBO,
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32

33

34

35

36

37

CBSI3aHHBIE C [1aPAJLJIEIbHOCTHIO
HPSIMBIX U IIJIOCKOCTEH B
MIPOCTPAHCTBE

IToctpoenue ceuenus,
MIPOXO/ISIIIETO Yepe3 JaHHYIO
NPSIMYIO HA YepTExKE U
MapajuieIbHOTO PYrod MpsSMO.
Pacuér orHOmIEHU I

[TapannensHas npoekuus,
MMPUMCHCHHUC IOJI MOCTPOCHUA
cedeHuil Kkyoda u
napayuenenunena. CBoucTea
napajuieNienune1a u IpusMbl

[TapannenpHbIE MITOCKOCTH.
[Ipu3Haky nmapanienbHOCTH JBYX
IJIOCKOCTEM

Teopema 0 napajuieIbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE
MPUHAJICIKALLYIO TAHHOMN
TUIOCKOCTH U CJIEJACTBUS U3 HEE

CaolicTBa napamieabHbIX
TUTOCKOCTEH: 0 MapayuIeTbHOCTH
NPSIMBIX TIEPECCUCHHS TTPU
NIepeceueHIH IBYX MapauIeTbHBIX
IIJIOCKOCTEN TpeThen

CaolicTBa napamieabHbIX
IJIOCKOCTEH: 00 oTpe3Kkax
napajuIeNbHBIX MPSMBIX,
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38

39

40

41

42

43

44

45

3aKJIFOYEHHBIX MEXKITY
napauieIbHBIMHU TUIOCKOCTSIMH; O
MEPECCUCHHUH MPSIMOU C ABYMS
napauieIbHBIMH TUIOCKOCTSMHU

[ToBTopenue: reopema [Mudaropa
Ha IUIOCKOCTH

[loBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYroJIbHUKA

CgoiicTBa Ky0a 1 MPSIMOYT'OJILHOTO
napaJjenenunesa

Brerunciienue 1yiMH OTpE3KOB B
KyOe ¥ MpsIMOYTOJIbHOM
napajuiejaenuneae

[lepnieHIUKYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
NEPHEHAUKYIISIPHOCTH IPSIMOMN U
IUIOCKOCTH

IlepneH AUKYIAPHOCTD MPAMON U
mockocTH. [Ipru3nak
NEPHEHAUKYIISIPHOCTH IPSIMOMN U
IUIOCKOCTH

TeopeMa 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOIA,
MIPOXOJSIIEN Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHANKYIIIPHOMN K IJIOCKOCTH

IInockoctu u NEPpNCHAUKYJIAPHBIC
UM IPSAMBIC B MHOTOTpaHHUKAX
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46

47

48

49

50

51

52

53

54

55

56

[IimockocTu U NepneHIuKyIIpHbIE
UM IPSAMBIC B MHOTOI'paHHHUKAX

[lepnenauKynsip ¥ HaKJIOHHAS.
[TocTpoeHue neprneHuKyspa u3
TOYKH Ha IPSIMYIO

[leprieHquKyNAp ¥ HAKIOHHAS.
[TocTpoeHue neprneHuKyspa u3
TOYKHU Ha MPSIMYIO

Teopema o TpEX nepHeHaUKYIApax
(npsimast 1 oOpaTHas)
Teopema 0 TpEX nepHneHAUKYISIPax
(mpsimast 1 oOpartHas)

Yron MCKAY CKPCIINBAOIIUMUCA
MMPpAMBIMHA

ITouck NEPNCHAUKYJIAPHBIX
MIpAMBIX € TIOMOLIBIO
NEPNCHAUKYIIAPHBIX MJIOCKOCTEM

OpToroHanbHOE IPOEKTUPOBAHNE

[Toctpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIBHOW MIUPAMU/IBI C
MTOMOUIBIO OPTOTOHAIBHOMN
HNpOEKINHU

[TocTpoenue ceuenuii kyoa,
IPU3MBI, IPABUIBHON MUPAMUIBI C
MTOMOUIBIO OPTOTOHAIBHOMN
HNPOEKIINU

CuMmeTpus B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
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S7

58

59

60

61

62

63

64

[IimockocTu cummerpuit B
MHOI'OI'paHHHKaX

[Ipu3Hak nepneHauKyIsIpHOCTH
IIPSIMOM U INIOCKOCTHU KaK
CJIEICTBUE CUMMETPUH

[IpaBuIBEHBIE MHOTOTPAHHUKH.
Pacuér paccTostHuii OT TOUKHU J10
IUIOCKOCTH

[IpaBuiibHBIE MHOTOTPAHHUKH.
Pacué€t paccTosiHuii OT TOUYKHU 10
IIIIOCKOCTH

Crioco0bI OIyCTHTD
NEPIEHIUKYJISAPBL: CUMMETPUSI,
CABUI TOUYKH I10 MapajuIeIbHON
PAMOM

CnBur no HenapamieabHON
IPSIMOM, U3MEHEHHE PACCTOSTHUI

Konrtponbnas padora "B3anmuoe
pacrosoKeHue NPsSMbIX U
MJIOCKOCTEH B MpoCcTpaHCcTBe"

[ToBTOpEHME: YrOI Mexay
HOPSMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJIEHOM
TPEyrojibHUKE, TeOpeMa
KOCHHYCOB

[loBTOpEHME: Yyroa Mexay
CKPELIMBAIOIUMUCS MPSIMBIMU B
IIPOCTPAHCTBE
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65

66

67

68

69

70

71

72

I'eomeTrpuueckue MeToabl
BBIUKCJICHUSI YTIIa MEXKITY
OPsIMBIMUA B MHOTOTPaHHHKAX

JIByrpanssiii yroa. CBoicTBO
JMHEWHBIX YTJIOB ABYTPAaHHOTO
yria

[TepnieniuKyNIsspHBIE MIOCKOCTH.
CBolicTBa B3aUMHO
NEePIEeHIUKYIISPHBIX MIOCKOCTEN

[Tpu3Hak neprneHIuKyIspHOCTH
IIJIOCKOCTEM; TeopemMa o mpsiMoin
nepecedeHus IByX MI0CKOCTel
MEePIEHANKYIISIPHBIX TPETheH
IJIOCKOCTH

[IpsiMoyTobHBIN
napaujienenunes; Kyo; u3sMepeHus,
CBOICTBA NPSAMOYTOJIBHOTO
napaenenunesa

Teopema 0 nuaroHanu
MPSIMOYTOJIBHOTO
napajuiejaenunea u cieJCcTBUe us3
HEE

Crepeomerpuueckue u
NPUKJIAIHBIE 33]]a4H, CBSA3aHHbIC
CO B3aMMHBIM PACIOJIOKEHUEM
OPSMBIX U IJIOCKOCTH

[ToBTOpEHME: CKPEIIMBAIOIINECS
NpsIMbIE, MTApAIIIETbHbIE
IJIOCKOCTH B CTAHIAPTHBIX
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73

74

75

76

77

78

79

80

81

MHOTI'OIrpaHHHUKax

[Tapa mapanienbHbIX MIOCKOCTEN
Ha CKPEUIUBAIOIINXCS MPSMBIX,
paccrosiHue Mexay
CKPELIMBAIOIIMMUCS IPSIMBIMU B
MPOCTHIX CUTYAIUAX

PaccrosHue oT TOUKH 10
IUIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IIJIOCKOCTH

Brruucnenue paCCTOHHI/Iﬁ MCKAY
CKPCHIUBAOIIUMHUCH ITPAMBIMU C
IIOMOIIIBIO HepHeHHHKyanHOﬁ
IIJIOCKOCTH

TpéxrpaHHslil yroji, HEpaBeHCTBa
JUIsl TPEXTPAaHHBIX yrioB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB U
CUHYCOB JUJIsl TPEXTPAHHOIO YIJIa
OneMeHThI cheprudecKoi
TEOMETPUHU: T€OAEC3NYECKUE TUHUU
Ha 3emiie

Kontponbnas padota "Y1l u
paccrosiHus"

Cucremaruzanus 3HaHUN
"MHOrOrpaHHHK M €ro 3J1€MeHTHI"
IIupamua. Bunasl nupamun.
[IpaBunbHas nupamuaa

ITpusma. [Ipsimast u HaKIOHHAS
npusMsl. [IpaBunbHas npusma
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83

84
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89
90

91

92

93

94
95
96
97
98

[Ipssmoit napainenenunen,
IIPSIMOYTOJIBHBIN MapajuIeeIuIe,
KyO

BrlInmykiible MHOTOIpaHHUKU.

Teopema Ditnepa

Brimykiible MHOTOIpaHHUKH.
Teopema Ditnepa. [IpaBunbHbie U
MOJTYITPaBUIIbHBIE MHOTOTPAHHUKHI

KonTponbnas pabota
"MHororpaHHuku"

[IoHsATHE BEKTOpA HA IIJIOCKOCTH U
B [IPOCTPAHCTBE

CymMma BEKTOpOB

PasHocTh BEkTOpPOB

[IpaBuio napamnenenumnena
YMHOX€EHUE BEKTOpa Ha YHUCIIO

Paznosxenue BekTopa 1o 6a3ucy
TPEX BEKTOPOB, HE JICXKAIIUX B
OJTHOM INIOCKOCTU

CkansspHO€E TPOU3BENECHUE

Brruucnenue yria mexny
BEKTOPAaMH B IIPOCTPAHCTBE

[Ipocretinue 3a7a4u ¢ BEKTOpaMu
[Ipocreiimue 3agaun ¢ BEKTOpAMU
[Ipocretinue 3a7a4u ¢ BEKTOpaMu
[IpocrTeiimue 3agaun ¢ BEKTOpaMU
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3HAHUH

O00011eHrEe U cCUCTEMATU3ALIIS

99 . 1 https://resh.edu.ru/subject/17/10/
3HAHUU

100 HroroBast koHTpoOIbHAs paboTa 1 1

101 Hrorosast KoHTpoOJIbHAS paboTa

102 O6O6IEIGHHC 1 CHCTeMATH3AIA 1 https://resh.edu.ru/subject/17/10/
3HaHU

OBIIEE KOJIMYECTBO YACOB I10

[TPO'PAMME 102 0 0


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

11 KJIACC

Ne
n/n

10

Tema ypoka

IToBTOpenue Temsl "KoopauHarbl
BEKTOpA Ha IJIOCKOCTH U B
npocrpaHcrae”

[ToBTOopenue temsl "CkassipHoe
MPOU3BEJICHUE BEKTOPOB"

[ToBTOpenue TeMbl "Brruucienue
yria MeXIy BEKTOpaMH B
npocTtpaHcTae"

[ToBTOpeHue TeMsl "YpaBHeHME
MIPSIMOM, IPOXOIAILEH Yepe3 IBE
TOYKH"

YpaBHEHHE IOCKOCTH, HOpMaJlb,
YPaBHEHHUE IIJIOCKOCTH B OTPE3Kax
VYpaBHEHHE IIIOCKOCTH, HOPMAJIb,
YPaBHEHUE IUIOCKOCTH B OTpe3Kax
BekropHoe npousseneHne
JInnelHbIC HEPABEHCTBA,
JIMHEWHOE IPOrPAMMHUPOBAHUE
JInHeliHbIE HEPABEHCTBA,
JUHENHOE IPOrpaMMUPOBaHUE

AHaJIUTUYECKUE METObI pacuéra
yriia MeXAy IpsIMbIMU B
MHOFOFpaHHI/IKaX

KoaunuecTBO 4acos

Bcero

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoTshI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE pecypchl
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11

12

13

14

15

16

17

18

19

20

21

AHaJIUTUYECKHE METO/IbI pacuéTa
yria MeXJy MI0CKOCTSIMU B
MHOTOTpaHHUKAX

®opmyJiia pacCTOIHUSA OT TOUKHU
710 IJIOCKOCTH B KOOPJAMHATaX

Haxoxnenue pacctostHuii oT
TOYKH JI0 TFIOCKOCTH B KyOe

Haxoxnenue paccTostHuii oT
TOYKH JIO IUNIOCKOCTH B
MPaBUIILHON TUPAMHJIC

KonTponbhas padora
"AHanutruyeckas reometpus”

Ceuenus MHOI'OI'PaHHHUKOB:
CTaHAAPTHBIC MHOTOT'PaHHHUKHU

Ceuenus MHOI'OI'PaHHUKOB: MCTO/
CJICI0B

CeueHust MHOTOIPaHHUKOB:
CTaH/IapTHbIE TNIOCKOCTH,
nepeceyeHus NpsMbIX U
IIJIOCKOCTEN

[TapamiensHbIe IpsIMBIE U
IUIOCKOCTU: MapaJuleIbHbIE
CCUCHUA

[TapannenpHble IPAMBIE U
TJTOCKOCTH: pac4y€T OTHOLIEHHI

HapaJ'IJ'ICJ'ILHLIC MpsAMBIC U
IIIOCKOCTH: YTIJIBI MCKIY
CKpCHIUBAOIHUMUCSA ITPAMBIMU
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22

23

24

25

26

27

28

29

[lepnieHIuKynspHBIE IPSIMBIE U
IJIOCKOCTH: CTaHAAPTHBIE Mapbl
MEePIEHIUKYISIPHBIX TUIOCKOCTEN
U NPSIMBIX, CHMMETPUU
MHOTI'OTPaHHUKOB

[lepnenquKysipHBIE IPSIMBIE U
IJIOCKOCTHU: TEOPEMA O TpeX
HEPIICHIUKYIIApax
[IepnenquKymsipHBIE IPSMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JUIUH B
MHOI'OTPaHHHUKAX

[ToBTOpeHue: momamm
MHOTOYTOJTEHUKOB, ()OPMYJIBI JISI
Ionaaen, cooopakxeHus
noxoous

[ToBTOpEeHMeE: MIOMAAH
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
TJI01A 1M, COOOpaKEeHUS
noaoous

[ToBTOpEeHMeE: MIOMAAH
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
TJI01A 1M, COOOpaKEeHUS
noaoous

IInomanu ceueHuit
MHOT'OTPaHHUKOB: TIOIIAIN
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00US

Inomann ceuenuit
MHOTOT'PAaHHUKOB: TIJIOIIA/IHA
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30

31

32

33

34

35

36

37

38

MMOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUS MOA00US

KonrtponsHas pabora
"[loBTOpEHNE: MHOTOI'PAaHHUKH,
CEUEHUsI MHOTOTPaHHUKOB"

O0BéM Teita. O0beEM
MPSMOYTOJIBHOTO
napajuiesienumneaa

3anauu 06 ynBoeHUHU KyOa, o
KBaj[paTtype Ky0a; O TPUCEKLIUU
yria

CrepeomeTpuueckue 3a1aum,
CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO
napaJuiesenuresa

[IpuknagHele 3a1a4u, CBSI3aHHBIE

C BBIUHCIIEHUEM 00BEMA
MPSIMOYTOJIBHOTO
napasuieNenuneaa

OO6BbEM IpsIMON TPU3MBI

CrepeoMeTpuueckue 3aJauy,
CBSI3aHHBIE C BBIYUCIICHUEM
00BEMOB NMPSAMON TPU3MBI

[TpuknagHelie 3a1a4u, CBSI3aHHBIE

¢ 00bEMOM TPSIMOU TPU3MBI
Brruncienue 00EMOB Te ¢
TIOMOIIBIO OMTPENEITIEHHOTO
uHTerpana. O6bEM HaKJIOHHOMN
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39

40

41

42

43

44

45

46

47

48

IIPU3MBI

Brruncnenme 06bEMOB Tel ¢
IMOMOIIBIO ONPEACIEHHOTO
uHTerpana. O6bEM NupaMu/Ibl

dopmyna 00bEMa MUPaMUIbL.

OrHonleHre 00HLEMOB nupamMujg C

00IIUM yTIIOM

dopmyna 00bEMa MUPaMUIbL.

OrHolleHne 00HEMOB nmupamMug C

OOIINM YTIIOM

CrepeomeTpuuecKue 3a1auH,
CBSI3aHHBIE ¢ 00BEMaMU
HAKJIOHHOM PU3MBI

CrepeomeTpuuecKkue 3a1auH,
CBSI3aHHBIE ¢ 00BEMaMU

T PAMH/TBI

[IpuknanHele 3a1a4u MO TEMe

"O0BEMBI TeNn", CBSI3aHHBIC C
00BEMOM HAKJIOHHON MPU3MBI

[IpuknanHele 3a1a4u MO TEMe
"O0BEMBI TeNn", CBSI3aHHBIC C
00BEMOM MTUPAMHU/TBI

[Ipumenenne oOBEMOB.
Brrauciienue pacctostHus 10
TUIOCKOCTH

KonTponbhas padota "O0béM

MHOT'OrpaHHHUKa"

]_II/IJ'II/IH,Z[pI/I‘-ICCKaSI MMOBCPXHOCTD,

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

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

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

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

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

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

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

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

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



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

49

50

51

52

53

54

55

56

57

58

o0pa3yroIne UIHHIPHIECKON
IIOBEPXHOCTHU

unuuap. [psamoi kpyroBou
nuuHap. [Inomans noBepxHocTu
LWIMHIpa

KoHnunueckast moBEpXHOCTb,
o0pasyromnye KOHUYECKOn
nosepxHoctu. Konyc

Ceuenne KOHYCa IJIOCKOCTBIO,
HapaHHCHLHOﬁ IIJIOCKOCTHU
OCHOBAaHHA

VYceuénnblil konyc. M3006pakenue
KOHYCOB H yCE€UEHHBIX KOHYCOB

[Tnomjanp 60KOBOM OBEPXHOCTH
1 IIOJIHOM ITOBEPXHOCTH KOHYyCa

[Tnomaas 60KO0BOM OBEPXHOCTH
Y TIOJIHOM TTOBEPXHOCTU KOHYCA

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
MMOCTPOCHHUEM CEUCHU IUITHHIIPA,
KOHYca

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO Y BBIYUCIICHUE,
MOCTPOEHUEM CEUCHUH LUIIMHIIPA,
KOHYyca

[TpuknagHelie 3a1a4u, CBI3aHHBIE
C LUJIUHIAPOM

HpI/IKHaI[HLIC 3aga4u, CBA3aHHBIC
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59

60

61

62

63

64

65

66

67

C MIJIUHAPOM
Cdepa u map

[lepeceuenue cepsl u mapa ¢
iockocThio. Kacanue mapa u

cdepsl TUIOCKOCTHIO. Bum n
n300pakeHHE mapa

[lepeceuenue cepsl u mapa ¢
iockocThio. Kacanue mapa u
cdepsl mIockocThio. Bua u
n300pakeHue mapa

VYpasaenwne chepsl. [Lomans
cdepsl U e€ gactel

Cummetpus cdepsl U mapa

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
CBSI3aHHBIE CO CEpOit U MIapoM,
MMOCTPOCHUEM UX CEUCHHIA
IUIOCKOCTBIO

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBsI3aHHBIE CO chepoit U mapom,
MOCTPOEHUEM UX CEUEHHH
IJIOCKOCTBIO

[TpuknagHbIe 33129, CBSI3aHHBIC
co cdepoii u mapom
[ToBTOpEHME: OKPYKHOCTH HA
TUTOCKOCTH, BRIYMCIICHUS B
OKpY>KHOCTH, CTaH/IapPTHBIC
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68

69

70

71

72

73

74

75

76

77

noxoous

Pa3znuynble koMOMHALIUY Tel
BpalIEHUsI U MHOTOTPAaHHUKOB
3amaun o Teme "Tena u
MOBEPXHOCTH BpamieHus"
3amauu o Teme "Tena u
IIOBEPXHOCTHU BpaleHus"

Kontponbnas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

O6béM muuHapa. Teopema 06

00BEME MPSAMOTO ITUITUHIPA

Beruncnenmne o0bEMOB TelI ¢
TIOMOIIBIO OIIPENEIIEHHOTO
unterpana. O6bpéM KoHyca

TTimommaan OOKOBOM U TIOTHOM
MMOBEPXHOCTH KOHYCa

CrepeomeTpHuueckue 3a1auH,
CBSI3aHHBIE C BEIYMCIIEHHEM
00BEMOB IMITUHIPA, KOHYCA

[IpukiiagHeie 3aga4u 10 TEME
"OO0BEMBI U ILIOLIAIH
noBepxHocTel Ten"”

O6bEM 11apa ¥ apoBoro
cektopa. Teopema 00 00bEMe
mapa. [Tmomans chepsr.
CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIE C BHIYHUCIICHHEM
00BEMOB 11apa, MApOBOTO
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78

79

80

81

82

83

84

CCTMCHTA U IapOBOI'0 CCKTOpa

[TpuknaaHbIe 3a7a9U 110 TEME
"O0BEMBI TeNn", CBSI3aHHBIC C
00BEMOM TI1apa ¥ IIOMIABI0
cdepbl. COOTHOLIECHUS MEKITY
IJIOIIAIMU [TIOBEPXHOCTEN U
00BEMaMU TOTO0HBIX TEJT

[TogoOHEbIe Tena B MPOCTPAHCTBE.

N3menenne o0wEma mpu o 1o0uu.

CrepeomeTpuueckue 3a1aum,
CBSI3aHHBIC C BEIYHCIICHHECM
00BEMOB TeJ U IIIoLaAeH
MOBEPXHOCTEH

Kontponbnas padota "[lnomanu
MIOBEPXHOCTU U 00BEMBI KPYIJIBIX

Ter"

JIBM>KEHUS IPOCTPAHCTBA.
Otobpaxenus. JIBuxeHus u
paBeHcTBO (huryp. O6mme
CBOWCTBA JBHKCHUI

Buel n1BukeHM: napauieIbHbIN
MepEeHOC, IIEHTpaIbHas
CUMMETpHUS, 3epKaJIbHAs
CUMMETPHSI, TOBOPOT BOKPYT
psAMOI

[IpeobpazoBanus moaoous.
[Ipsimas u chepa Ditnepa
['eomerpuueckue 3a1auu Ha
MIPUMEHEHUE JBUKEHUS
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85

86

87

88

89

90

91

KonTponbHas padota "BekTopsl B

npocTtpaHcTae"

Oo6o6maromee nosropenue 11
MOHATUH U METOJIOB Kypca
reometrpuun 10—11 kinaccos,
cUucTeMaTu3alus 3HaHU:
"[TapajienbHOCTD TPSIMBIX U
IJTIOCKOCTEH B IpOCTpaHCcTBE"

O6o6mraromee nmosTopenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10—11 kimaccos,
CUCTEeMAaTH3alusI 3HAHHIA:
"BekTopsl B mpocTpaHcTae"

O6o6mraromee nmosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10—11 kimaccos,
cucTeMaTH3alys 3HaHUM:
"BexTopsl B mpocTpaHcTBe"
O6o061matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10—11 kmaccos,

cucreMaruszanus 3Ha"Hui: "O0beM

MHOTOrpaHHuka"
O6o061matomee nopropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10-11 kmaccos,

cucreMaruszanus 3HaHui: "O0beM

MHOrOrpaHHHuKa"

O6o061matomiee nopropenue 11
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92

93
94

95

96

97

98

99

MOHATUH U METOJIOB Kypca
reomerpuu 10-11 kiaccos,
CUCTEeMaTH3alusl 3HAaHHIA:
"I[Lnomaay MoBepXHOCTH U
00BEMBI KPYTIIBIX TEN"

Ob6o6maromee nosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kinaccos,
CUCTEeMAaTH3alusl 3HAHHIA:
"[Lnomiaay MoBEpXHOCTH U
00BEMBI KPYTIIBIX TE"

HrtoroBasi KOHTpOJIbHAs paboTa
HroroBast KOHTpOJIbHASA paboTa

[ToBTOpEHME, 0000IIEHNE U
CHCTEMATH3alHAs 3HAHWI

Hcropus pa3BUTHS CTEPEOMETPUN
KaK HayKU U €€ pojib B Pa3BUTHHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

Hcropus pa3BUTHS CTEPEOMETPUN
KaK HayKHy U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN
Hcropus pa3BUTHS CTEPEOMETPUN
KaK HayKU U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPUU
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100

101

102

KaK HayKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3sBUTHS CTEPEOMETPUU
KaK HayKHu U €€ pojib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUU
KaK HayKU U €€ pojib B Pa3BUTHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUN
KaK HayKd U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Marematuka: airebpa v Hayajia MaTeMaTUYEeCKOTO aHallu3a, TEOMETPHUS.
I'eomeTpust. 10-11 kmaccel : yueO. aist o01ieo0pa3oBat. OpraHu3aluim :
0a30BbIi 1 yriyoi. yposuu / [JI.C. Atanacsta u 1ip.]. - 7-€ u3a., nepepad. u

nom.- M.: IIpoceemenue, 2019.-287 c.:un. - (MI'Y - mikouie)

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

Metonuueckue pekoMenaanuu k yaeonuky Aranacsia JI.C. 10-11 kmaccsr;
- [loypounoe mianupoBanue k yaeonuky Aranacsa JI.C. 10-11 kmaccsl
Marematurka: aireOpa ¥ Hayajia MaTeMaTHYECKOT0 aHAJIn3a, FTEOMETPHS.
['eometpus, 10-11 knaccel/byty3oB B.®., [Ipaconos B.B. nox penaxuueit
Canosauuero B.A., Akunoneproe oomectBo "M3narensctBo "[Ipocsemienue”
* ['eomerpus. unakruueckne marepuanst 10 knacc. Asrop: byry3os B.@.,
[Ipaconos B.B., Akimmonepuoe o6miectBo "U3narensctBo "l[IpocBemenue”
* ['eomerpus. Metoanueckue pekoMmeHaanuu k YMK "T'eomerpust 10-11
kiaccel". ABtrop: byty3os B.®., [Ipaconos B.B., AkninonepHoe 061iecTBo
"UznarensctBo "lIpocBemenue”

HU®POBBIE OBPA30BATEJIBHBIE PECYPCbHI U PECYPChI
CETU UHTEPHET
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