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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[TockonmpKky  JOTMYECKOE  MBIIUICHHE,  (GopMUpyeMOe  TpH  H3YYCHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUH 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka 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, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3aJlayaMu Kypca TE€OMETpUUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHrue NpeICTaBICHUs O T€OMETPUU KaK 4aCTH MHUPOBOM KYJBTYPBI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMHUpOBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UTypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHupoBaHHEe  yMEHHUS  BJIaJ€Th  OCHOBHBIMH  TOHSATUAMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

dbopMHpoBaHUE YMEHHS PACIIO3HABaTh HA YEPTEkKaxX, MOACISIX U B peaTbHOM
MHUpPE MHOTOTPAaHHUKM M Tella BpalleHUs, KOHCTPYUPOBaTh T€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEMaTUYECKUX TeOpuil, (POpMUpPOBAHUE TMOHUMAHUS POJIM AKCMOMATHKHU TPHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHE yMEHUS BIAJACTh METOJAMU JOKA3aTeIbCTB W aJITOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSThH, MPOBOAUTH JOKA3aTEJIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MaTEMATUYECKUX YTBEPXKICHUN U POJIM aKCMOMATHUKH B MPOBEIACHUHT
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
yYMEHUHN, KpUTUYHOCTH MBIIUICHUS, UHTEpPeca K U3YUEHUIO TEOMETPUU;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  TPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEpPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpanuukn», «Tema BpameHus», «BekTopel W  KOOpAMHATHI 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 COJEPKATEIbHBIM JIMHUAM 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
POrpaMMBbl, pacHpeeEHHBIM MO TojaM OOy4YeHHs, 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
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 YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHnmanuu  oOy4eHUs, IOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKEHUIO H3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyayuied mpodeccuu, obOecrneurBas MPEEMCTBEHHOCTh MEXKTY
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 TMpsAMBIX B IPOCTPAHCTBE: IIE€pPECEKaroIIrecs,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
U 1iockocTH. [lapamiensHoe W LEHTpPaJbHOE MPOEKTUPOBAHHUE, H300paxKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapaiieIbHOCTh IJIOCKOCTEN: napasulesIbHbIE
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MapAJUICIAbHBIE W IEPIEHAUKYISAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

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

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3Mbl, OOKOBasi U MOJHAs MOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas W yceu€HHas mnupamuibl. CBoiicTBa péGep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpasap, KyO. IlpeacraBieHne O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
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 MPABUIBHOM MHPAMMIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
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 BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUTIaHApHbIM  BeKTOpaM. [IpsmMoyrosibHass cucTeMa  KOOpPAHMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTusi: IMIMHAPUYECKAss TOBEPXHOCTh, KOHHUYECKAss TOBEPXHOCTD,
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 mumuuapa u koHyca. CummeTpus cdepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

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



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Inomaas MOBEPXHOCTH LUIMHJpA, KOHyca, Ionaas chepbl U e€ 4dacteil.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB M TEJT BPAIIEHUS: CEUEHUS UUIAHAPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUYEHUI: METOJ CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJI IIEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHart B npocTtpaHcTBe. KoopanHaTtel BekTopa. Pa3znoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsE CUMMETpPUS, 3€pPKAIbHAA CHUMMETPHS, IMTOBOPOT BOKPYT MPSAMOIA.
[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 (BbIOOpPBI, OMPOCHI M APYroe), yMEHHE
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

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

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOT0 Hapojaa, chOpMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUWE K MHPY, BKIIOYass JCTETUKY MaTEMaTHYECKUX
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 0€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTJIIbIXa, peryispHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 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
Oyaymieit npodeccud U peaan3oBbIBATh COOCTBEHHBIE >KM3HEHHBIE 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, TIOHUMAHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IUIAHUPOBAHUE IIOCTYNKOB M OIICHKH 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 cQepbl 4Ye0OBEUECKOM JIesATEebHOCTH, 3TaroB €€
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATHUM, YCTAHABIMBATH CYIIECTBEHHBIN MPU3HAK KiacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIAITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHNI, YMO3aKIIOUCHUH 110 aHAJIOTHH;

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

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



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

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHUECKOTO 00bEKTa, SIBICHU, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

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

POrHO3UPOBATh BO3MOXHOE pa3BUTHE IIpollecca, a TaKXkKe BbIABUTATH
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

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

BbIOHMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAIU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
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, aBaTh IMOSCHEHUS MO XOAYy PEUICHUS 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 APYIMX YYaCTHUKOB
nuanora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOWU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
Npe3eHTAlUN 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 PEIICHUI ¢ Y4ETOM HOBOU MH(pOpMaIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3yibTaTa 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;

OLICHHBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl MpU pelIeHHH YYEeOHbIX 3a7a4y, NPUHUMATh I€Jb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyHHOBBIX (opMax paboThl (0OCykaeHHs, OOMEH MHEHHH,
«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 PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

CBOOOJTHO OMEPUPOBATH OCHOBHBIMU TOHSTHUSIMU CTEPEOMETPUU TPHU
pelIeHNH 3a1a4 U MPOBEICHUU MAaTEMaTUYECKUX PACCYKICHUM;

MPUMEHSTh AKCUOMBI CTEPEOMETPUHM U CICACTBUS M3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

KJIaCCU(PUITMPOBATh B3aMMHOE PACIOJIOKEHUE TMPSMBIX B TMPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IIJIOCKOCTEW B IPOCTPAHCTBE;

CBOOOJHO  OMEPUPOBATH TMOHATHUSIMH, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXTY MPSMBIMUA B IPOCTPAHCTBE, MEXKY MPSIMOM U TIIOCKOCTHIO;

CBOOOJIHO OTIEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C MHOTOIpaHHUKAMU;

CBOOOJTHO pacClO3HABaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MIPU3MA,
nupamMua, NPSMOYTOJIbHBIN TTapajuieenune, Ky0);



KIacCUUIIMPOBATh  MHOTOTPAHHUKHM,  BBIOMpass ~ OCHOBaHUA  JJIA
KJIaCCU(pUKAIUY;

CBOOOZHO  OMEpPUPOBaTh  MOHATUAMH, CBA3AHHBIMU C  CEUYCHHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

BBIMOJIHATH NMAPAJJIENIbHOE, LIEHTPAJILHOE U OPTOTOHAJIBHOE MPOEKTUPOBAHUE
¢buryp Ha MIOCKOCTh, BHIIOJIHATH N300pakeHus (GUryp Ha MiI0CKOCTH;

CTPOUTH CEYEHUS MHOTOIPAaHHUKOB pa3JIMYHBIMH METOJAMH, BBINOJHATH
(BBIHOCHBIE) IUIOCKHE YEPTEKHU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYp: BUJ
CBEpPXY, COOKY, CHU3Y;

BBIUMCIIATH TUIOIIAIU NOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma, MUpamMuaa),
TeOMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OMNEpUPOBATH MOHATHUAMHU: CUMMETpPHUSI B MPOCTPAHCTBE, LICHTD,
OCb U IUNIOCKOCTh CHMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYPHI;

CBOOOZIHO OIEpPUPOBaTh TOHATUSIMH, COOTBETCTBYIOUIMMH BEKTOpaM H
KOOpJIMHATaM B IPOCTPAHCTBE;

BBITNIOJIHATD JIEUCTBUS HaJl BEKTOPAMH;

pemiaTh 3aJayd  Ha JI0KAa3aTeJIbCTBO MAaTEMaTHYECKUX OTHOIICHHH W
HAXOXKJEHUE TEOMETPUYECKUX BEJIWYMH, IPHUMEHSS HW3BECTHBIE METONBI IPHU
pELIEHUN MaTEMAaTUYECKUX 3a7a4 ITOBBIIIEHHOIO U BBICOKOTO YPOBHS CJI0KHOCTH;

MPUMEHATh MPOCTEHIINE MPOrpaMMHBIE CpPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

U3BJIEKaTh, MpeoOpa3oBbIBaTh U HHTEPIPETUPOBATh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKHUX (PUrypax, MPEACTaBICHHYIO Ha YepTekax U
PHUCYHKaX;

NPUMEHATh  TOJYYEHHbIE 3HAHUS HA  MpPAaKTUKE: CpaBHUBATh W
aHAJIM3UPOBATh PEAIbHbIE CUTYallUU, IPUMEHSTh U3yYEHHBIE MTOHATHUS B MpOIIecce
MOMCKa pEIIeHUsI MaTeMaTHuecKu chOpMyJIMPOBAHHOM NMPOOIEeMbl, MOAEINPOBATH
peanbHbIe CUTYallud HA SI3bIKE T€OMETPHUU, UCCIEN0BATh IOCTPOEHHBIE MOJEIHN C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATUI U TEOpEM, anmnapara ajareopbl, pemaTh
MPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKJEHUEM T€OMETPUUECKUX BEIUYHH;

MMETh MPEJCTaBIECHUS OO0 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K xoniy 11 kiacca o0yyaromuics HayquTCst:

CBOOOJHO ONEPUPOBATH MOHATHUSAMHU, CBSI3AHHBIMU C LMJIMHIPHUYECKOM,
KOHUYECKOHM U ChepruecKoi MOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI MOTYUYEHUS;

ONEpUPOBATh MOHATHUSAMHU, CBA3AHHBIMU C TEJIaMHU BPAILECHUS: IMJIHHIPOM,
KOHyCOM, c(hepoii u mapowm;

pacro3HaBaTh Teja BpaleHus (IIIMHAP, KOHYC, cdepa U map) U 00bIACHATD
CIIOCOOBI MOTYYEHUS TEN BPALLEHUS;



KJIaCCU(PUIIMPOBATH B3aUMHOE PACIOIOKEHUE CHEPHI U MIOCKOCTH;

BBIYMCIISATh BEIWYMHBI JJIEMEHTOB MHOTOTPAHHHUKOB W TEJI BpAIICHHS,
OOBEMBI W TUIOMIATX TIOBEPXHOCTEH MHOTOTPAHHUKOB U TEJN BpalieHUs,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYyIT;

CBOOOJTHO OMNEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMU C KOMOMHAIUSIMU Tel
BpAIeHUS] 1 MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIA B Cepy U OMMCAHHBIN
okoJ10 cdepsl, chepa, BNUCaHHAS B MHOTOTPAHHUK WJIM TEJIO BPAIICHHUS,

BBIYKCIIATh COOTHOIICHUSI MEXY IUIOMIAASIMU TMOBEPXHOCTEH U 00BEMaMu
IMOJOOHBIX TENI;

U300pakaTh H3ydaeMble (UTYpbl, BBINOJHATH (BBIHOCHBIE) TUIOCKHE
YEPTEeKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUI CBEpPXY, COOKY, CHHU3Y,
CTPOUTH CEUCHHUS TEJI BPAIICHUS;

U3BJIEKaTh, MHTEPIPETUPOBATH U MpPeoOpa3oBbIBaTh HH(POPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MpeJCTaBICHHYIO Ha YepTexax U
PUCYHKaX;

cBOOOIHO OTIEPUPOBATH MOHATHEM BEKTOP B MTPOCTPAHCTBE;

BBITIOJTHSITH OTIEpAIliy HaJl BEKTOPAMU;

3a/1aBaTh MIOCKOCTh YPABHEHHUEM B JICKAPTOBOW CUCTEME KOOP/IMHAT;

peniaTh reOMETPUUYECKHUE 3a/1a4i Ha BBIYMCICHUE YTJIOB MEXKY MPSMBIMU U
IUTOCKOCTSIMH, BBIYHCIICHHE PACCTOSHUM OT TOYKH IO TUIOCKOCTH, B LIE€JIOM, Ha
MIPUMEHEHUE BEKTOPHO-KOOPANHATHOTO METOIa TIPU PEIICHHH,

CBOOOJTHO OINEpPUPOBATh TOHSTHSIMHU, CBS3aHHBIMH C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUN;

BBITIOJIHATh M300PKEHUSI MHOTOTPAHHUKOB W T BpalleHus Mpu
MapajuieIbHOM NIEPEHOCE, HEHTPAIbHOW CUMMETPHUH, 3€PKAIbHONM CUMMETPUH, NIPU
MOBOPOTE BOKPYT MPSAMOM, MpeoOdpa3zoBaHus moa00us;

CTPOUTH CEYECHHsS] MHOTOTPAHHUKOB M TE€J BpAICHUS: CEUYCHHS LUIUHIpPA
(mapamienbHO W TEPHEHAMKYJISIPHO OCH), CEYCHHS KOHyca (MapajuielbHbIe
OCHOBAHUIO M MPOXOAIIUE Yepe3 BEPIINHY), CEUCHUS I1apa;

MCIIOJIb30BaTh METO/Abl TOCTPOEHUS CEYEHWI: METOJ CJEA0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYIIEH TIIOCKOCTH;

JIOKa3bIBaTh TE€OMETPUUECKHUE YTBEPKICHHUS;

NPUMEHSTh TEOMETpUYECKUe (AKThI JIi PEIICHUS] CTEPEOMETPHUECKUX
3a7a4, TMPEAToaralonuX HECKOJIBKO MIAaroB PEHIeHHs], €CIIA YCIOBUS TPUMEHEHUS
3aJlaHbl B IBHOM U HEsIBHOM (hopMme;

pemarh 3aJayd  Ha JI0KAa3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHHH W
HAXOXKJIEHUE TEOMETPUIECKUX BEIMUNH;

MPUMEHSATh TPOTPAMMHBIE CPEJCTBA M JJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHUCTEMBI IPH PEIICHUH CTEPEOMETPUUYCCKUX 3a]1ad;



MIPUMEHSThH MOJIyYEHHbIE 3HAHMS HA MMPAKTHUKE: CPAaBHUBATh, AHAIU3UPOBATH
Y OLICHUBATh PEAJIbHBIE CUTYallUHM, NMPUMEHSATHh W3YUYEHHBIE IMOHATHS, TEOPEMBI,
CBOMCTBa B TMpoIlecce MOMCKA PELICHUS MaTeMaTH4eCKH CcGhOpMYyINpPOBAHHON
npoOJieMbl, MOJEIUPOBAaTh peajbHbIE CHUTyalldd Ha S3bIKE TI'€OMETpUH,
UCCJIEIOBATh IOCTPOECHHBIE MOJIEIH C UCIIOJIb30BAHUEM T'€OMETPUUECKUX TOHATUIN
W TEOpEM, ammapara ajireOpbl, pemarb MNPAKTHUYECKUE 3aJaud, CBS3aHHBIE C
HAXO0KJIEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh NPEJCTaBICHUS OO0 OCHOBHBIX JTalax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonunuyecTBo yacos DJIEKTPOHHBIE
Ne Kourpous (IIpakTuuye (uudpossbre)
Ha3Banmue pa3snena (Tembl) Kypca
n/n Bcero HbIe CKHe o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypchl
1 BBesieHne B cTepeoMeTpHUIo 23 1 1 http://school-

OcHOBHBIE IPOCTPAHCTBEHHBIE(PUTYPHI.

[lonsTHs cTepeomMeTpun: TOUYKA, MPsAMas, INIOCKOCTh, IPOCTPAHCTBO.
OcHoBHbI€ MpaBuiIa U300paKEHUSI Ha PUCYHKE TIOCKOCTH, apauIeTbHBIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka.

[ToHsATHS: IEpeCcCEKarOIIMECS TIIIOCKOCTH,IIEPECEKAIOIIUECS NpsiMast U
IIJIOCKOCTB;IIOJyIIPOCTPAHCTBO.

MHoOrorpaHHHKY, H300paKEHUE MPOCTEHUIITUX MTPOCTPAHCTBEHHBIX (pHTyp,
HECYIIECTBYIOIINX 00BEKTOB. AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBUS U3 HUX.

CrniocoOslI 3a1aHus MPSMBIX H. TIOCKOCTEH B MPOCTPAHCTBE

O6o3HaueHus MpsMBIX U TIockocTei.Ceuenusi. M3o0paxkeHue ceueHuit
MUPaMUJIBIL, KyOa U MPU3MBI, KOTOPHIE MPOXOAST Yepes ux péopa .
N3o0pakenue nepecedeHus MOJIyIeHHBIX TNIOCKOCTEH.

PackpamvBanve nOCTpOEHHBIX CEYEHUI pa3HBIMU LIBETAMH.

Merton cnenoB 1uisi TOCTPOeHUs ceueHnil. CBOMCTBA MEPECEUCHU I MPAMBIX
u ockocteil. [Toctpoenne ceuenuii B mupamuie, Kyoe mo TpéM Toukam Ha
pe€bpax. Co3nanne BEIHOCHBIX YePTEKeH 1 3aMUCh I1aroB MOCTPOCHHUS.
[ToBTOpenue manumerpun. Teopema 0 MPONOPLMOHAIBHBIX OTPE3KaxX.
[Tono6ue TpeyronsuukoB. Teopema MeHenasi. Pacuérel B ceueHusIx Ha

BBIHOCHBIX UCPTCIKAX. I/ICTOpI/Iﬂ Pa3BUTHA INITAHUMETPUN U CTCPEOMCTPUN

collection.edu.ru/https://2.shkol
kovo.online/courses/26/985http
s:/lege.sdamgia.ru/
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B3aumHoe pacnosioxkeHne NPAMBIX B IPOCTPAHCTBE

B3aumHoe pacrnonoxenue npsmbIx B IpocTpancTse. CKpelyBaronmecs
npsimble. [Ipr3Haky CKpenBarOIUX CAPSMBIX.

[TapannensHblie IpsIMbIE B IPOCTPAHCTBE. TeopeMa O CYIIECTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuiesIbHON JaHHON IPSIMOM, TPOXOIAILIEH yepes
TOYKYIPOCTPAHCTBA U HE JIeKAICl HA JaHHOMN MPSMOU.

Jlemma o nepecedeHNH NnapaieNbHbIX MPSIMBIX INIOCKOCTHIO.
[TapamtenpHOCTB TPEX MpAMBIX. TeopeMa 0 TPEX MapajuIeIbHbIX IPSAMBIX.
Teopema o ckpemuBaromuxcs npaMbix.[lapannensHoe npoekTUpoOBaHUE.
OcHOBHBIE CBOMCTBA TApAJICIBLHOTO TPOEKTHpOBaHUs. M300paxenue
pasHbIX (GUTYp B MapaIeIbHON MTPOSKIIHH.

LlenTpanpHas MpOEKIUSI.

VYTroJ1 ¢ cCOHanpaBIEHHBIMU CTOPOHAMU. Y TOJI MEXKAY MPSIMBIMH.

3ajaun Ha I0KA3aTeNbCTBO U UCCIEAOBAHUE, CBA3aHHBIC

C pacIIOJIOKEHUEM IIPSIMBIXB ITPOCTPAHCTBE
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IHapanieJbHOCTH NPSAMBIXH IVIOCKOCTEH B IPOCTPAHCTBE

[TonsATHA: MapaIeTbHOCTh NPSAMON U IUIOCKOCTH B IPOCTPAHCTBE.

[Tpu3Hak napamienbHOCTH NPSAMON U TIOCKOCTH. CBOWCTBA NapalJIeIbHOCTH
MIPSAMOM U INIOCKOCTH.

I'eomeTpuyeckue 3a1a4u Ha BBIYUCICHUE U JJOKA3aTEIbCTBO,CBS3aHHBIE C
MapaJuIeIbHOCTBIO MIPSAMBIX U IUIOCKOCTEN B IIpocTpaHcTBe.IlocTpoenue
CEYEHMS, IPOXOIALIErO Yepe3 JaHHYIO IPSIMYIO Ha YepTEeXKeE, U MapauIeIbHOTO
JIPYTOH MPSMOM.

Pacuér otHOmeHnmi. [1apannensHas mpoeKkuus, IPUMEHEHNE IS

IIOCTPOCHMSI CEUeHHH KyOau napauienenumnesa.

CaoiicTBa mapaienenunena u npusmsl.llapamiensasie mockoctu. [Ipusnakn
[apaJUIEIbHOCTH IBYX INIOCKOCTEH.

TeopeMa 0 napayenbHOCTH HEJUHCTBEHHOCTH IIJIOCKOCTH, IIPOXOIALIEH Yepes

TOYKY, HE IIPUHAJUJICKALLYIO JAHHOW IUIOCKOCTH U CICACTBUS U3 HEE.

http://school-
collection.edu.ru/https://2.shkol

kovo.online/courses/26/985http
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CBolicTBa apajijiesIbHbIX INIOCKOCTEN:0 MapajyIeIbHOCTU NPSAMBIX I1€PECEUCHUS
IIpY TIEPECEUCHNH JBYX MapauIeIbHbIX IUIOCKOCTEH TpeThell; 00 oTpe3kax
HapajieNbHbIX MPSIMbIX, 3aKI0YEHHBIX MEXy apaJlIeIbHbIMU IJIOCKOCTSMU; O

NepeCCUYCHN U HpﬂMOﬁ C ABYMA NapaljICJIbHBIMH ITIJIOCKOCTIAMU

[epneHAUKYIAPHOCTHLIPAMBIX H IIJIOCKOCTENB MPOCTPAHCTBE
[ToBTOpenue: Teopema [Iudaropana miockocTH, TPUrOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

CaoiicTBa Ky0a U MPSIMOYTOJILHOTO Tapajuiesienunena. Beraucnenue nivH
OTPE3KOB B KyO€ U MPSIMOYTOJIbHOM NapajuleIenuIe/Ie.
[TeprieHAMKYASAPHOCTD MPSAMOM U TIIOCKOCTH. [Ipu3Hak
MEPIEeHIUKYIIPHOCTH IPSIMOH U miockocTu. Teopema o
CYILIECTBOBAHUHMH €MHCTBEHHOCTHU MPSIMOU, MPOXOAAIIEH uepe3

TOYKY MPOCTPAHCTBA U MEPIIEHANKYISIPHOUK M1ockocTu. [lnockoctu

U TIEPIICHIUKYISPHBIC UM MpsMast

B MHOTOrpaHHukax. [lepnenaukynsp u HaknonHas. [loctpoenue
MEePIEHUKYIISIpan3 TOUKH Ha MPSAMYIO.

Teopema o Tpéx nepneHaAuKyIsIpax(npsmas u oOpaTHasi).

VYTroa Mex Iy CKpeIuBarouuMucs npsMbiMu. [1oUCK epneHIuKyISIPHBIX
MPSIMBIX C TOMOILBIO MEPIEHIUKYISPHBIX III0cKocTe OpTOroHaIbHOE
npoektupoBanue. [loctpoenue ceuenuit kyoa, MpU3MBbLIIPABUIBHON MTHPaMUIBI
C TIOMOIIBIO OPTOTOHAIBHOU MPOEKIIUH.

CummeTpus B IpOCTPaHCTBE OTHOCUTENBHO IITOCKOCTH. [1mockocTn
CUMMETPHUI B MHOTOTPAaHHHUKAX.

[Tpu3Hak nepneHANKYISIPHOCTH IPSIMON U TIIIOCKOCTH KaK CJICJICTBHE
cumMeTpuu. [IpaBubHBIE MHOTOTPAHHUKHI

Pacuér paccrosiamii oT TOuKH 10 TIOCKOCTH. CrOocOoObI OMMyCTUTh
MEePIEHIUKYISIPbl: CAMMETPHS, CIBUT TOUKH 1O MapayIeIbHON NpsIMOM.

CnBur 1o HenapayuIeaIbHOU MPSIMON, U3MEHEHUE PACCTOSHUN

25
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Y116l 1 paccTOsIHUSA

[ToBTOpEHME: Yroa MeX Ay NPSIMbIMAHA IUIOCKOCTH, TPUTOHOMETPHUSI B
IIPOU3BOJILHOM TPEYTOJIbHUKE, T€OpeMa KOCUHYCOB.

[ToBTOpEHME: yroi Mexay CKpeIMBAOUUMUCS IPSMBIMU B IPOCTPAHCTBE.
['eomeTprueckne METObI BBIYMCIEHUS yrila MEXAYIPSIMBIMU B
MHOTrorpaHHukax JIByrpanusiii yroy. CBOMCTBO JIMHEUHBIX YIJIOB IBYTPAHHOIO
yraa.lleprnenauKyaspHbIe TUIOCKOCTH.

CaoiicTBa B3aMMHO NEepHEHANKYIIpHbIXIIIOCKOCTEN. [Tpu3Hak
MEPIEHIUKYJIIPHOCTH IJIOCKOCTEH; TeOpeMa o IpsIMOM MepeceueHus ABYX
IJIOCKOCTEMN MEPIIEHANKYJIIIPHBIX TPEThEN IIIIOCKOCTH.

[IpssMoyronbHBIN Mapalienenunea;Ky0; n3MepeHusi, CBoicTBa
MIPSIMOYTOJIBHOTO Mapasuienenumnena. Teopema o auaroHanu
MPSIMOYTOJIBHOTONIApAJUIENICTIUIIEIA U CIEACTBUE U3 HEE.
CrepeoMeTpHuuecKre U NPUKIAIHBIE 3aJa41, CBA3AHHBIE CO B3aUMHBIM
PacroI0KEHUEM MPSMBIX U TUIOCKOCTH.

[ToBTOpEHME: CKpeLMBaIOLIUECs MPSMbIE, TapaieIbHble IJIOCKOCTUB
CTaHJIapPTHBIX MHOTOrpaHHuKax. [lapa nmapaiienbHbIX MI0CKOCTEN Ha
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHUE MEXY CKPEIMBAIOIIUMUCS
MPSIMBIMUB ITPOCTBIX CUTYaIUsX.

OnyckaHue NeprneHauKyIIpOB, BBIYACIECHUE PACCTOSHUIN OT TOUYKH J10
TOYKH; NPSMOI1; MJIOCKOCTH.

Brruncnenme paccTOSHUN MEXTyCKPEIINBAIOIUMUCS MPSIMBIMU C
MTOMOMUIBIO MEPIEHAUKYISIPHONIIIIOCKOCTH.

TpéxrpanHblii yroj, HEpaBeHCTBA sl TPEXTPAHHBIX YTJIOB.

Teopema [Tudaropa, TeopeMbl KOCHHYCOB U CHHYCOB JJIsl TPEXTPAHHOTO YTIIa.

BHCMCHTBIC(I)CquCCKOﬁ reoMCTpruu: reoAC3NICCKNUC JIMHUU Ha 3emue.

16
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6 MHororpaHHUKH 7 m
Cucremaru3zanus 3HaHui: MHOTOTpaHHUK U €0 3JIEMEHTHI. ﬁgl\lgcéfl?nz(ljgoijur/sgtst/pzs 6///9285525;:
Hupamnna. Bunel mupamu. s://ege.sdamgia.ru/
[IpaBunbnasg nupamuna. [pusma. [Ipsimas 1 HaKJIOHHAATIPU3MBI.

[IpaBunbHas npusma.llpsmoit napamienenumnen,
IPsIMOYTOJIbHBIN Napajuienenunen, kyo.Beimykisie MHOrorpanHuku. Teopema
Oiinepa. IIpaBuiibHbIE U OJIYNIPAaBUIbHBIE MHOTOTPAHHUKHI

7 | BeKTOpHBI B IPOCTPAHCTBE 12 http://school-

[TonsiTHE BEKTOpA HA INIOCKOCTUHU B IIPOCTPAHCTBE. ﬁgl\lgc(gﬁ?ni(/jgoijur/sit;?; 6///928?;;1':?{:
CymMa 1 pa3HOCTb BEKTOPOB, [TPaBUIIO MapajlieenuIe1a, YMHOKEHHUE s://ege.sdamgia.ru/

BEKTOpaHa YHCIIO, Pa3jI0KEHUE BEKTOpa

1o 6a3ucy TpéX BEKTOPOB, HE JICIKAIINXB OJIHOM MIIOCKOCTH.

CkanspHoe mpou3BeIeHNE, BBIYUCICHUE YTIa MEX1y BEKTOPAMUB

MIPOCTPAHCTBE.

[Ipocreiimme 3axauu ¢ BEKTOpaMHU

8 IMoBTOpEeHuE, 00001IEHNE U CHCTEMATH3AIUS 3HAHUIH 5 M}M
O6o01aroiee MOBTOPEHUE MOHITHITN METOJIOB Kypca reOMETPHH ﬁgl\lgc(t)ﬁ?nz(/jgom/s Ztst;)286///928?5?1|:$
10 xnacca, cuctemarusaius 3HaHuil. Mlcropus pa3BuUTHS cTepeOMETpUH KaKk s://ege.sdamaia.ru/

HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHIA
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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11 KIIACC

KoanyecTBo 4acoB

Ne JaekTpoHHbIe (HU(POBHIE)
KoHnTtpoJsb IIpakTHye
n/ HaumeHoBaHue pa3/ie/ioB U TeM NPOTrPaAMMBbI oOpa3oBaTe/ibHbIE
Bcero HbIe CKHe
n pecypcsl
padoThI padoTshI
1 AHaJIuTHYeCKasi reoMeTpust 15 1 http://school-
[ToBTOpEHHME: KOOPAMHATHI BEKTOPAa HA IUIOCKOCTH M B collection.edu.ru/https:/2.shkol
kovo.online/courses/1https://e
IIPOCTPAHCTBE, ) ps:11eg
e.sdamgia.ru/
CKaJSIPHOE TIPOM3BEJCHUE BEKTOPOB, BBIUMCICHHE YIJa MEXIY
BEKTOPAMMB IIPOCTPAHCTBE. Y paBHEHUE NPAMOM, IPOXOJAIIEH Yepes
JIBE€ TOYKHU.
VYpaBHEHME IIJIOCKOCTH, HOPMaJlb, YPaBHEHUE IIJIOCKOCTHU B
OTpe3Kax.
BexropHoe npoussenenue. JInHeHbIe HEPABEHCTBA, JIMHEMHOE
IIPOrpaMMHUPOBAHUE.
AHanuTHyecKkrue MeTOJIbl pacuéra yriia Mex, 1y IpsIMbIMU U
IUIOCKOCTSIMUB MHOTOIpaHHUKax. @opmysia pacCTOSHHS OT TOUKH 10
IJIOCKOCTUB KOOPAMHATAX.
HaxoxxeHue paccTossHuil OT TOUKHU 0 MIIOCKOCTH B KyOe U
IIPaBWJIBHOMN NUpaMuUe
2 IMoBTOpEHME, 06001IEHNE U CHCTEMATH3ALUS 3HAHMIT 15 1 http://school-

CeueHns MHOT'OT'PaHHUKOB: CTAHAAPTHBIC MHOTOTPAHHHUKHU, MCTO

CJICAOB, CTAHAAPTHBIC INIOCKOCTH, ICPECCUCHUS TPAMBIX U IUIOCKOCTEH.

[TapamtenpHble IPSAMBIE U IIIIOCKOCTH: IAPAJIJIENIBHBIE CEYEHUS, PACUET
OTHOILIEHUH, YIJIbl MEKY CKPEIIUBAIOIIUMHUCS MPSIMBIMH.
[lepnenuKynsipHbIEC TPSAMBIE U IUIOCKOCTU: CTaHJAPTHBIE MApBI

NEPHNCHAUKYIISAPHBIX IIOCKOCTEHN 1 MMpAMBIX, CUMMETPHUN

collection.edu.ru/https://2.shkol
kovo.online/courses/1https://eq

e.sdamgia.ru/
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MHOTOTPaHHUKOB, TEOpeMa O TPEX MEPICHIUKYIIIpaX, BEIYUCICHUS
JUIMH B MHOTOTpaHHKMKaX. [IoBTOpeHwMe: II0Ma i MHOTOYTOJIbHUKOB,
(hOopMYIBLIIIS TUIOIIAICH, COOOPAKEHHUATIONO0HS.

[Tnomaau ceyeHUit MHOTOTPaHHUKOB  TUTOIIAIA TIOBEPXHOCTEH,
pa3pe3aHusiHa 4acTH, COOOpaKEHUs O100Us

O0bEéM MHOTOrpaHHHMKA

06bEM Tena. O0BEM MPSIMOYTOILHOTOIIApalIeenuIe1a. 3a1auu 00
yZBOEHUU Ky0a, 0 KBajjpaType Ky0a; 0 TPUCEKIUH YIia.
CrepeoMeTpuyecKue 3a/1a4u,CBsI3aHHbIE C 00BEMOM IIPSIMOYTOJIBHOTO
napajulesenunesa.

[TpuknaaHbIe 331241, CBSI3aHHBIEC BRIYMCICHHEM 00BEMa
IPsIMOYTOJIbHOTO Mapaiienenuneaa.O0bEM NpsaMoil MPU3MBI.
CrepeoMeTpuyecKre 3aauu, CBI3aHHbIE C BBIYHCIEHHEM 00bEMOB
npsiMoii ipu3Msl. [Ipukinagaeie 3agaun, cBI3aHHbIE C 00bEMOM MPAMOit
MIPU3MBL.

Brruucienne 00bEMOB TeJ ¢ TOMOIIBIO ONPEACIEHHOTO0 HHTETpaIa.
OO0BbEM HaKJIIOHHOM MTPU3MBI, TUPAMHUIBI.

®dopmyna 00bEMa mupamuabl. OTHOIIEHHE 00HEMOB MTUPAMUIC OOIITUM
YTJIOM.

CrepeoMeTpuyeckue 3a1a4l, CBI3aHHbIE ¢ 00bEMaMK HaKIIOHHON
MPU3MBI, TUPAMUJIBI.

ITpuknaaneie 3agauu o Teme «O0BEMBI Te», CBA3aHHbIE C 00BEMOM
HAKJIOHHOM MPU3MBbI, TUPAMUIbIL.

[Ipumenenne 00bEMOB. Beruncnenne pacCTOSIHUS 10 TIIOCKOCTH

17
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Tena Bpamenus
Hunuaapuyeckas TOBEPXHOCTh,00pa3yrolue HUJINHIPUYECKON

noBepxHoct Humuuap. [psamoit kpyrosoi nunusap. Ilnomans

24
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MMOBEPXHOCTULIWJIMH/IPA.

Konunyeckast noBepXHOCTh, 00pa3yIolie KOHUYECKOI MTOBEPXHOCTH.
Konyc. Ceuenue KoHyca IJI0CKOCTBIO, ApAILIEIbHOMN TNIOCKOCTH
ocHOBaHUs. Y ceu€HHbIKOHYC. M300paxeHre KOHYCOB U YCeUEHHBIX
KOHYCOB.

[Tnomans 60KOBOM MOBEPXHOCTH U MOJIHON OBEPXHOCTH KOHYCA.
CrepeoMeTpuyecKue 3aa4un Ha JOKa3aTeIbCTBO U BHIYHUCIICHUE,
MIOCTPOECHUEM CEYEHUN HUINHAPA, KOHYCA.

[IpukiagHble 3a1a4u, CBSI3aHHBIEC TUIMHAPOM.

Cdepa u map.

[lepeceuenue chepsl U mapa ¢ miockocToio. Kacanue mapa u chepsl
IUTOCKOCTBIO. By n n3o0paxenue mapa.

VYpasaenune chepsl. [Tnomans chepsl u e€ gacTen.

Cummerpus chepsl u mapa.

CrepeoMeTpuuecKre 3a7aun Ha JOKa3aTelIbCTBO U BBIUMCIICHHUE,
CBSI3aHHBIE CO Cepoil U MapoM, MOCTPOSHUEM HX CEUCHUH
IJIOCKOCTBIO.

[Tpuknanneie 3a1a4u, CBSI3aHHBIECO c(hepoii U MIapOM.

[ToBTOpEeHME: OKPYKHOCTH HA IMIIOCKOCTH, BBIYUCIEHUS B OKPYKHOCTH,
CTaHJapTHBIC TTO00USI.

Paznuunble KOMOWHAIIMY TEJ BpPAIIEHUs] | MHOTOTPAHHUKOB. 3a/1auu

no Teme «Tesa 1 MOBEpXHOCTH BpaILlEHUs»

Inomaau noBepxXHOCTH.M 00BEMBI KPYIJIBIX Teal O0bEM 9 1 http://school-
nunuEapa. Teopema 06 06bEMe Tpsamoro runuHapa. Ilnomanu collection.edu.ru/https://2.shkol

kovo.online/courses/1https://eq
e.sdamgia.ru/

OOKOBOM | IMOJTHOM MOBEPXHOCTH IHJIUHIPA.

Brruucnenne 00bEMOB TeJ ¢ TOMOIIBIO ONPEACIEHHOTO0 HHTETpaIa.

O061BeM konyca. [Inomann OOKOBOH U MOJTHOMIIOBEPXHOCTH KOHYCA.
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CrepeoMeTpHuyecKre 3a1a4M, CBSI3aHHBIC C BEIYUCICHHEM 00bEMOB
WINHAPA, KOHYCA.

[Mpuknangneie 3aqaun 1o Teme «O0BEMBI U TLIOMIAIN TIOBEPXHOCTEH TEIL.
O0BEM mapa u mapoBoro cekropa. Teopema 06 00béMe mapa. [Tnomas
cdepsl.

CrepeoMeTpHuyecKre 3a1a4H, CBI3aHHBIC C BEIUMCICHHEM 00BEMOB
11apa, mapoBOro CErMEHTa, IIAPOBOTOCEKTOPA.

[Tpuknaaneie 3agauu o Teme «O0BEMBI TEN», CBA3aHHBIC C 00BEMOM
apa u mwiomaapio chepbl. COOTHOMICHUST MY ILIOMIAIIMU
MOBEPXHOCTEH 1 00hEMaMU MTOTOOHBIX TEJ.

[TomoOHBIe Tena B mpocTpaHcTBe. M3MeHeHne 00bEMa pu moA00HH.
CrepeomeTpuueckue 3aa4M, CBSI3aHHBIE C BHIYMCICHUEM 00BEMOBTEIN U

IJIOIIAEeH TOBEPXHOCTEN

JBukeHust 5 http://school-

JIBmxenus nmpocrpancTea. Otobpaxenus. JIBMYKEHUS ¥ PaBEHCTBO coIIeCtior_l.edu.ru/ https://2.shkol
¢uryp. Ob1ue cBoicTBa ABMKEHUN. BUabl ABUKEHUI: I;os\(;(;.;)]nIi;nﬁljtl:oursesllhttps://eq
MapaJuIeIbHBIA TIEPEHOC, ICHTPATLHAICUMMETPHS, 3epKaTbHas

CUMMETpHSI, IOBOPOT BOKPYT MIPSIMOIA.

ITpeoOpa3zoBanus nopodus. [Ipsmas u chepa Ditnepa.

I'eomerpuueckue 3a1aun Ha MPUMEHEHUE TBUYKCHUS

IHoBTOpEHue, 00001IeHNE U CUCTEMATU3 AN 3HAHUI 17 http://school-

O6061marolee MOBTOPEHKE MOHATHH UMETOI0B Kypca TeOMETPUM collection.edu.ru/https://2.shkol
10-11 knaccoB, cuCTEeMaTH3aIUsl 3HAHUMN. kovo.on!ine/courses/lhttps://eq
HcTopus pa3BUTHS CTEPEOMETPHH KaK HAYKU U €€ POJIb B Pa3BUTUU e.sdamaia.1u/

COBPEMEHHBIX MHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

OBHIEE KOJIUMYECTBO YACOB I10 ITPOTPAMME 102
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosnuyecTBo yacos
Ne JlaTa
u/n Tema ypoka Beero KonTpoJbHbIe IIpakTuyeckue u3yveHns
padoTshI padoThI
OcHoBHbIE IPOCTpaHCTBEHHBIE PUrypbl. OCHOBHBIE NTpaBUIIa
1 M300pakeHHs Ha PUCYHKE TUIOCKOCTH, MApaJUIEIbHBIX MPSMBIX 1
(OTpe3KoB), cepeIMHbI OTpe3Ka
[ToHATHS cTepeoMeTpHUM: TOUKA, NPsIMast, INIOCKOCTh, IPOCTPAHCTBO.
2 OcHoBHbIE NpaBUIIa U300paXKEHNs Ha PUCYHKE MJIOCKOCTH, 1
napajiesIbHBIX MPSAMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
3 [TonsTHs: nepecekaronyecs MI0CKOCTH, epeceKaroluecs npsamas u 1
IUIOCKOCTB; TIOIYIPOCTPAHCTBO
4 [TonsTHs: nepecexkaronyecs MI0CKOCTH, epeceKaroluecs npsamas u 1
IJIOCKOCTh; MOJIYIPOCTPAHCTBO
5 MHororpaHHuKH, U300paKeHHe MPOCTEHIINX MPOCTPAHCTBEHHBIX 1
¢buryp, HecylecTBYIOIINX 0OBEKTOB
6 MHororpaHH1KH, U300pa’keHUE MPOCTEUIINX TPOCTPAHCTBEHHBIX 1
¢buryp, HecylecTBYIOIINX 0OBEKTOB
7 AKCHOMBI CTEPEOMETPHH U TIEPBBIE CIESICTBUS U3 HUX
AKCHOMBI CTEPEOMETPHHU U TIEpBBIE CIIEACTBUS U3 HUX
AKCHOMBI CTEPEOMETPUH U TIEpBbIE cleACTBUs U3 HUX. CriocoObl
9 3aJlaHus IPSMBIX U IUIOCKOCTEH B pocTpaHcTBe. O003HaUeHUs 1
MPSAMBIX U IJIOCKOCTEMN
N300pakenne ceueHuil mupaMupl, Kyoa U Ipu3Mbl, KOTOpPbIE
10 MpoxoAT uepe3 ux péodpa. M3o0pakeHue nepeceyeHust moTy4eHHbIX 1

IIJIOCKOCTEN. PackpamBaHye MOCTPOCHHBIX CEUEHUI pa3HBIMU
OBE€TaMHu




11

N300pakeHne ceueHuil mupaMupl, Kyoa U IpU3Mbl, KOTOpPbIE
poxoAT uepe3 ux péopa. M3o0paxkeHue nepeceyeHust nory4eHHbIX
IJIOCKOCTEH. PackpamBaHye MOCTPOCHHBIX CEUEHUI pa3HbIMU
LBETAMHU

12

N300pakeHne ceueHuil mupaMubl, Kyoa u IpU3Mbl, KOTOpPbIE
MPOXOJIAT Yepe3 ux péopa. M3o0pakeHue nepecedeHus MoTyIeHHbBIX
wiockocTeil. PackpamBanue NOCTPOSHHBIX CEUEHUN Pa3HBIMU
1[BETaMU

13

N300pakeHne ceueHuil mupaMupl, Kyoa U IpU3MbI, KOTOPbIE
MPOXOAAT uepe3 ux péopa. M3zobpakeHnue nepecedeHus MOJTyIeHHBIX
IJIOCKOCTEN. PackpammBaHue MOCTPOCHHBIX CEYEHUN pa3HBIMU
1[BETaMU

14

15

Mertona cnenoB i HOCTPOSHUS CEUEHHH

Merton cnenoB s TOCTpoeHus ceueHuii. CBoMCTBa NepeceueHui
MPSIMBIX U MJIOCKOCTEHN

16

Merton cnenoB aiist mocTpoeHus ceueHnid. CBOMCTBA MepeceueHui
MPSMBIX U IJIOCKOCTEN

17

18

[Toctpoenue ceuenuii B nupamue, Kyoe o TpéM ToukaMm Ha peéopax.
Co3znanue BBIHOCHBIX YEPTEXKEH U 3alKCh IaroB MOCTPOCHUS
[TocTpoenue ceuenuii B mupamue, Kyoe o TpéM Toukam Ha peéopax.
Cozanue BBIHOCHBIX YEPTEKEN U 3allMCh IAar0B IIOCTPOEHUS

19

[TocTpoenue ceuenuii B mupamue, Kyoe mo TpéM ToukaM Ha pEdpax.
COS)IaHI/Ie BBIHOCHBIX qepTe>1<eI71 1 3al1Ch aroB MOCTPOCHUA

20

21

[TocTpoenue ceuenuii B mupamue, Kyoe rmo TpéM Toukam Ha peéopax.
Co3aHne BBIHOCHBIX YEPTEKEH U 3alUCh IIAr0B NOCTPOECHUS.
[IpakTuueckas pabora.

[ToBTOpenue mranuMeTpun: Teopema 0 MPOMOPIHOHATBHBIX OTPE3Kax.
[TomoGue TpeyroJbHUKOB




22

[ToBrOopenue mnanumerpun: Teopema MeHnenas. PacueTsl B ceueHUsIX
Ha BBIHOCHBIX 4epTexax. McTtopust pa3BUTHS IUIAHUMETPUU U
CTEpPEOMETPUHU

23

24

25

Konrponsnas padora "Axkcuomsl crepeomerpun. Ceuenus"

Bsaumnoe pacrosoxeHue npsiMbix B IPOCTPAHCTBE.
CkpenuBatoniuecs npsimpie. [Ipr3Haky CKpemuBarOmuxcst MPsSMbIX.
[TapaniensHble MpsiMble B TPOCTPAHCTBE

Teopema 0 CyIIECTBOBaHHH U €AMHCTBEHHOCTH MPSMOM MapaijiebHOM
JaHHOW IPSIMOM, MPOXOAAIIEH Yepe3 TOUKY MPOCTPAHCTBA U HE
nexaineil Ha JaHHou npsiMoi. JleMMa o mepeceueHuu napaieIbHbIX
MPSIMBIX TIOCKOCTHIO

26

[TapanmnenbHOCTh TpeX NpsIMbIX. Teopema 0 TpEX mapajienbHbIX
npsMbIX. Teopema 0 CKpeInBarOIIMXCs MPSAMBIX

27

28

29

[TapannensHoe npoekTrpoBanue. OCHOBHBIE CBOMCTBA MAPAJIIIEIbHOIO
npoektupoBanus. 300paxeHue pa3HbIX Guryp B napamienbHON
MPOEKIIUU

[lenTpanpHas npoeKuus. YToJl ¢ COHAIPABIEHHBIMA CTOPOHAMMU. YTOJI
MEXy IPSIMbIMU

3a)1aq1/1 Ha JO0Ka3aTCJIbCTBO U UCCICIOBAHUEC, CBA3AHHBIC C
PAaCIIOJIOKCHHUEM TIPAMBIX B ITPOCTPAHCTBE

30

[TonsATHA: MapauIeTbHOCTD NPSMOM U INIOCKOCTH B IPOCTPAHCTBE.
[Ipu3Hak napaynenbHOCTH NPAMOMN U INIOCKOCTH. CBOMCTBA
MapaJuIEIbHOCTH IPSIMOU U IJIOCKOCTH

31

32

I'eomeTpuyeckue 3a1a4n Ha BBIYUCIICHUE U I0KA3aTENIbCTBO,
CBA3aHHBIE C MMAPATUIETBHOCTHIO NMPSAMBIX U INIOCKOCTEN B TPOCTPAHCTBE
ITocTpoeHue ceueHus, MPOXOASILEro Yepe3 JaHHYIO IIPSAMYIO Ha
4YepTeKe U NapajlieIbHOrO ApYyrod npsmoil. Pacu€r oTHoIEeHMI

33

[TapannenpHast mpoeKLys, IPUMEHEHUE AJIsl IOCTPOEHUs ceueHui Kyoa




u napaienenunena. CpoicTa napajienenunesa u Ipu3Msl

HapaJ'IJ'ICJ'IBHI)IG IIJIOCKOCTH. HpI/I3HaKI/I napaaiCiIbHOCTH ABYX

34 .
IJI0CKOCTEN
Teopema o napasieIbHOCTH U €IMHCTBEHHOCTH TIOCKOCTH,

35 MPOXOAIICH Yepe3 TOUKyY, He MPUHAAIEKAIYIO TaHHOM MJI0OCKOCTH U
CJIIEACTBUS U3 HEE
CaolicTBa napamieiabHbIX INIOCKOCTEN: O MAaPaJIIIEIIbHOCTH MPSAMBIX
nepeceyeHus Mpy NepecedeHnt IBYX NapauieIbHbIX TUIOCKOCTEH

36 TpeTheii, 00 OTpe3Kax mapauieTbHBIX MPSAMBIX, 3aKIIFOUEHHBIX MEXKTY
napauieNbHBIMU IIJIOCKOCTSMU; O MIEPECeUCHUH MPSMOI ¢ IBYMsI
napayuieNbHBIMH IJIOCKOCTSMHU.

37 KonrtponsHas padora "[lapamienbHOCTh IPSIMBIX U ITIOCKOCTEH B
npocTpaHcTBe".

38 [ToBTOpenue: Teopema [Tudaropa Ha mI0CKOCTH

39 [loBTOpPEHME: TPUTOHOMETPHS MPSAMOYIOJIBHOTO TPEYTOJbHUKA

40 CgoiicTBa Ky0a U MPSIMOYTOJIBHOTO TapaJiIesIeuIe /1a

41 Beruuciienue JUIMH OTPE3KOB B KyOe U MPSIMOYTOJIBHOM
napajuleIenumne1e

42 [TepnenquKynspHOCTH NPSAMOM U TUI0CKOCTH. [Ipu3Hak
MEPIEeHIUKYIAPHOCTH MPSIMON U TNIOCKOCTH

43 [lepnieHIUKyNApHOCTD MPSAMON U TUIOCKOCTH. [Ipu3Hak
MEPIEeHIUKYIIPHOCTH MPSIMON U TUIOCKOCTH

44 Teopema 0 CylIECTBOBAaHUM U €JUHCTBEHHOCTH MPSAMOM, TPOXOIALIEH
4yepe3 TOUKY IPOCTPAaHCTBA U MEPIEHANKYIISAPHON K IIIIOCKOCTH

45 [110cKkOCTH ¥ IEPIEHANKYIISIPHBIE UM MIPsIMble B MHOTOTPaHHUKAX

46 [1nockoCcTH ¥ NEepNeHIUKYSPHBIE UM MPSAMbIE B MHOTOTpaHHUKAX

47 [lepnennukynsp u HakinoHHas. [locTpoeHue nepneHAuKyIspa u3 TOUKU

Ha MPSAMYIO




Ilepnennukynsp u HaknoHHas. [locTpoeHKe epEeHIUKYIApa U3 TOUKU

48
Ha IPAMYIO

49 Teopema o Tpéx nepneHANKYIApax (MpsiMasi 1 0OpaTHAs)

50 Teopema o Tpéx mepneHANKYIIApax (mpsmasi 1 oOpaTHasi)

o1 VYroa Mexay CKpeluBaroIMMUCS IPSIMBIMU

59 ITonck neprneHauKyISApPHBIX MPSAMBIX C IIOMOIIBIO EPIEHIUKYIISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE

54 IToctpoenue ceuennii Ky6“a, IIPU3MBI, IPABWIIBHOW MUPaAMUJIBI C
IIOMOLIBI0 OPTOTOHAJILHON ITPOEKIINH

55 IToctpoenue ceuennii Ky6“a, IIPU3MBI, IPABUIILHOW MUPaMUJIBI C
IIOMOUIBIO0 OPTOTOHAJIBLHON ITPOEKIIMH

56 CummeTpusi B IPOCTPAaHCTBE OTHOCUTENBHO TUIOCKOCTH. [1mockocTn
CUMMETpPUIN B MHOTOTpaHHHUKAX

57 [Ipu3Hak nepneHMKyJIIpHOCTH MPSIMON U TUNIOCKOCTH KaK CIIEACTBHE
CUMMETPUU

58 IIpaBunbHBIE MHOTOIPaHHUKU. Pac4€T paccTOSTHUI OT TOYKHU 10
IIJIOCKOCTH

59 [IpaBunbHBIE MHOTOTPaHHHUKHU. Pacd€T pacCcTOSHUI OT TOYKH 110
IJI0CKOCTH

60 CriocoObl OIYCTUTh NEPIEHIUKYIISAPBI: CHMMETPUS, CIBUT TOUYKH 110
MapajuIeJIbHON IIPSIMOU

61 CrBur 1o HenapayuieIbHON MPSMOM, U3MEHEHHUE PACCTOSTHUN

62 [ToBTOpEHME: Yroa MeXAy NpsIMbIMU Ha IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTrOJIbHUKE, TEOPEMA KOCUHYCOB

63 IToBTOpEHME: YrON MEXAY CKPEIMBAOIIUMUCS IPSIMBIMU B

IIPOCTPAHCTBE




FCOMeTpI/I‘-IeCKI/IC MCTOAbI BEIYUCIICHUA yIJia MCKAY IIPAMBIMU B

o4 MHOTOTPaHHUKAX

65 JIByrpanHblil yroji. CBOMCTBO JIMHEWHBIX YIJIOB ABYTPAHHOIO yIJia

66 [Tepnienaukymnsipubie m1ockoctu. CBOKWCTBA B3aUMHO
NEPIECHIUKYJIAPHBIX TUIOCKOCTEN
[Ipu3Hak nepneHauKyJIIpHOCTH INIOCKOCTEH; TeopeMa O IIPsIMOi

67 [IEpECEUYECHUS ABYX IUIOCKOCTEH MEPIECHIUKYIISPHBIX TPETHEN
IJIOCKOCTH

68 [IpsimoyronbHbBIN Napasuienenunes; Kyo; u3MepeHus, CBOMCcTBa
IIPSIMOYTOJIBHOTO ITapajuIelIenIIe1a

69 Teopema 0 AuaroHanu NpsAMOYroJbHOTO MapajuleseNuIe a 1
CIIEJICTBUE U3 HEE

70 KonTponbhas padota "[lepneHIuKynsspHOCTb MPSMBIX U IJIOCKOCTEN B
npocrpaHncrae”

71 CrepeoMeTpuyecKue U NpUKIIAIHbIE 3a]]a4H, CBS3aHHbIE CO B3aUMHBIM
PAaCIIOJIOKEHUEM IIPSAMBIX U IIJIOCKOCTH

79 IToBTOpEHME: CKpEIMBAIOLIUEC NIPSMBIE, IapaJUICIIbHBIE IIJIOCKOCTH B
CTaHJIApPTHBIX MHOTOI'PaHHUKAX
[Tapa napaymienbHbIX IIOCKOCTEH HAa CKPEIMBAOIINXCS MPSAMBIX,

73 paccTosiHuEe MEXY CKPEUIMBAIOLIUMHUCS MPSIMBIMH B IIPOCTHIX
CUTYaLUsAX
OnyckaHne NepIeHIUKYIIIPOB, BBIYUCIECHNE PACCTOSHUM OT TOYKH]IO

74 TOYKH. PaccTossHUE OT TOYKH J0 IUIOCKOCTH, PACCTOSIHUE OT MPSMOU 10
IIJIOCKOCTH

75 Brruncnenue pacCTOSHUN MEXY CKPELIIUBAIOLIUMUCS MPSMBIMHU C
IIOMOILBIO NEPIEHAUKYIIIPHON TUNIOCKOCTH

76 TpéxrpaHHblii yroj, HEpaBeHCTBA I TPEXTPaHHBIX yriaoB. Teopema

[Tudaropa, TeopemMbl KOCUHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO yIiia




77 DNeMEeHTHI CPePUIECKON TEOMETPHH: Te0Ie3MUSCKUEe JIMHUN Ha 3eMIIe 1
78 [TpakTrueckas padota "Yrisl U paccTosHUS" 1
79 CucremaTtu3zanus 3HaHui "MHOTOrpaHHUK U €T0 3J1EMEHTHI" 1
80 [Mupamuna. Buas! nupamun. [lpaBunbHas nupamuia 1
81 [Tpusma. [psimas n HakaoHHAs npu3Mbl. [IpaBuwibHas npuzma 1
82 [Ipsmoii napamienenunen, NpsIMOYToJIbHbBIN Hapajuielenunes, Kyo 1
83 Beinykineie MHOrorpannuku. Teopema Diinepa 1
84 Brinyxiible MHOrorpanHuku. Teopema Oitniepa. [IpaBunbHble U 1
MOJTYIIPABUIILHBIE MHOTOTPAHHUKH
85 Kontponbhas padota "MHOrorpaHHuKu" 1
86 [ToHsATHE BEKTOPA HA IJIOCKOCTH U B IIPOCTPAHCTBE 1
87 CymMma BEKTOpOB 1
88 Pa3zHOCTB BEKTOpOB 1
89 [IpaBuiio napamienenunena 1
90 YMHOK€EHNE BEKTOpa Ha YHUCIIO 1
01 Paznosxenue BekTopa 1o 6a3ucy Tpéx BEKTOPOB, HE JISKAIIUX B OJHOU 1
TUTOCKOCTH
92 CkansipHO€ ITpOU3BEIEHUE 1
93 Brraucrienue yria Mexy BEKTOpaMH B IPOCTPAHCTBE 1
94 IIpocreimume 3a1a4u ¢ BEKTOpaMH 1
95 [Ipocreiimme 3aqaum ¢ BEKTOpaMu 1
96 IIpocreiimme 3a1auu ¢ BEKTOpaMH 1
97 [Ipocreiimme 3aqauu ¢ BEKTOpaMu 1
98 Konrtponsnas padora "Bektopsl B mpocTpaHcTse". 1
99 O60061eHne 1 cucreMaTu3anus 3Hanui. Mcropus pasButus 1

CTCPCOMCTPHU KAK HAYKU U ec POJIb B pa3BUTHHU COBPECMCHHBIX




HHXXCHCPHBIX U KOMIILIOTCPHBIX TEXHOJIOTHH.

O06001IeHre ¥ cucTeMaTh3alus 3HaHUI.

100
101 [TpomerxyTouHas aTTecTanus. KOHTPOJIbHAs padoTa.
102 O06o0muIeHre 1 cucTeMaTH3aIys 3HaHH.

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102




11 KIIACC

KoaunuecTBO 4acoB

Ne JlaTa
1w/ Tema ypoka Beero Kourposbnbie  IIpakTHyeckue n—
padoTshI padoThI
1 [ToBTOpenue Tembl "KoopauHaTel BEKTOpa HA MIIOCKOCTH U B 1
npocTpaHcTse"
2 IToBTOpenue TeMsl "CkasspHOE TPOU3BEAECHNUE BEKTOPOB" 1
3 [ToBTrOpenue Temsl "BprunciieHne yriia Mexay BEeKTOpaMH B 1
npocrpaHcTae”
4 [ToBTrOpenue Temsl "YpaBHEHUE IPAMO, MPOXOAALIEH Yepes J1Be 1
TOYKH"
5) YpaBHEHHE UIOCKOCTH, HOpMaJlb, YPABHEHHUE INIOCKOCTH B OTPE3KaX 1
6 VYpaBHEHHUE MJIOCKOCTH, HOPMaJlb, YPaBHEHUE IIJIOCKOCTH B OTPE3Kax 1
7 Bekropnoe mpoussenenue 1
8 JIuneiHble HEPAaBEHCTBA, JINHEHHOE TPOrPAMMUPOBAHKE 1
9 JInHeliHbIE HEPABEHCTBA, IMHENHOE POrPaMMHUPOBAHHE 1
10 AHanUTUYECKHE METO/IbI pacuéTa yriia Mexay IpsIMbIMU B 1
MHOTOTpaHHUKAX
1 AHaIUTUYECKHE METO/IbI pacuéTa yrjia Mexay INIOCKOCTSIMU B 1
MHOTOTpaHHUKAX
12 ®dopmyra pacCTOSHUS OT TOUKH JI0 TNIOCKOCTH B KOOPJMHATAX
13 HaxoxneHue pacCTOSHUM OT TOYKH /10 MIIOCKOCTH B KyOe 1
14 HaxoxieHne pacCTOSITHUM OT TOYKH J0 IJIOCKOCTH B IPABUIIBHOM 1
nupamujie
15 KonrtponsHas pabora "AHanutuueckas reomeTpus" 1
16 CeueHMsi MHOTOIPaHHUKOB: CTaHIapTHbIE MHOTOTPAaHHUKH
17 CeueHrss MHOTOTPAHHUKOB: METO/I CJIE/IOB




CeueHus MHOT'OT'PaHHUKOB: CTAHAAPTHBIC IIJIOCKOCTH, ICPCCCUCHUA

18 MPSIMBIX U IJIOCKOCTEH

19 [TapannenbHbie TPsSMBIE U TNIOCKOCTH: MApaJICIIbHBIE CEUCHHS

20 [TapanienpHble MpsMbIE U TUIOCKOCTH: PAacu&T OTHOIICHUN

21 [TapannenbHbie TPSMBIC U TNIOCKOCTH: YIIIBI MEXKITY
CKPEUIMBAIOIUMHUCS MPSIMBIMH
[leprnienuKynspHbIE MPSIMbIE U TUIOCKOCTH: CTaHAAPTHBIE MapbI

22 MEPIEeHIUKYISAPHBIX TUIOCKOCTEN U MPSIMbIX, CHMMETPUHN
MHOTOTPaHHHKOB

93 [leprieHIUKyNSIpHBIE MIPSIMbIE U TUIOCKOCTH: TEOPEMa O TPEX
MePIeHIUKYIIApax

24 [eprieHAUKYIApHBIE IPSMBIE U IOCKOCTH: BEIYUCICHHS JUTMH B
MHOTOTpaHHHKaX

o5 [ToBTOpEHME: MIOMIAIN MHOTOYTOJILHUKOB, (DOPMYJIBI IS TIOIIAJEH,
COOOpaKeHHsI TIOJTOOMS

26 IToBTOpEHUE: MIIOIA U MHOTOYTOJIBHUKOB, (POPMYJIBI JJIs TUTIOIIAIEH,
CO00pakeHUsI MOA00HS

97 [ToBTOpEHME: TUIOIAAN MHOTOYTOJIEHUKOB, (POPMYIIBI JJIS TUTOIIAICH,
COOOpaKeHHsI TTOJTOOMS

08 [Tnomanau ceyeHuit MHOrOrpaHHUKOB: IJIOLIA/IU TTOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH, COOOpaKeHUs MoA00Us

29 [Tnomaau ceyeHuit MHOrOrpaHHUKOB: IIOLIA/IN TIOBEPXHOCTEMH,
paspe3aHus Ha 4acTH, COOOpaKeHUs MOA00Us

30 KonTponbhast padota "[loBTOpeHNE: MHOTOTPaHHUKH, CEYEHUS
MHOT'OTPaHHUKOB"

31 O06BeM Tena. O0BEM MPSIMOYTOJABHOTO MapauieenuIeaa

32 3amaun 00 yABOCHHH Ky0a, 0 KBaJpaType Kyda; 0 TPUCEKIINU yIiia




CrepeoMeTpHuyecKHe 3aauu, CBA3aHHbIE C 00bEMOM MPSIMOYTOIBHOTO

33 napajuieNienunena

34 [TpuknanHbie 3a1a4m, CBSI3aHHBIC C BRIYUCICHUEM 00BEMaA
IIPSIMOYTOJIBHOTO IIapaJuleIenune1a

35 O0BEM TPSIMO TPU3MBI

36 CrepeoMeTpHUyeCcKre 3a7a9u, CBI3aHHBIC C BEIYUCICHHEM 00bEMOB
IIPSAMOM IIPU3MBI

37 [Ipuknannele 3a1a4m, CBSI3aHHBIE C 00BEMOM IPSIMON TTPU3MBI

38 Brruancnenne o0bEMOB TelT ¢ TOMOIIBIO OMIPEISIEHHOTO HHTETpaia.
O0BbEM HAKIIOHHOH MPU3MBI

39 Brrancnenne o0bEMOB TelT ¢ TOMOIIBIO OMPEISIEHHOTO HHTETpaia.
O0BEM nupamMuIbI

40 ®opmyna 06béma nmupamuabl. OTHOIIEHHE 00BEMOB MUPAMHUJL C OOIIUM
yIIoM

41 ®opmyna 00béMa nupamuibl. OTHOIIEHHE 00BEMOB MUPaMUJL C OOIIUM
YTJIOM

42 CrepeoMeTpuuecKue 3ajauu, CBsI3aHHbIe ¢ 00bEMaMU HAKIIOHHOM
MIPU3MBI

43 CrepeoMeTpuuecKre 3aauu, CBI3aHHbIE ¢ 00bEMaMU TUPAMU/IBI

44 [Tpuknagueie 3agaun o Teme "OO0BEMEBI TeN'", CBA3aHHBIE C 00BEMOM
HAaKJIOHHOHM IPU3MBbI

45 [Mpuknanueie 3anaun mo Teme "OO0BEMBI TeN", CBA3aHHBIE C 00BEMOM
MTAPAMUTBI

46 [Tpumenenne 06EMOB. BrruriciieHue pacCTOSIHUSI 10 MIIOCKOCTH

47 KonTponbnas pabora "O6bEM MHOTOrpaHHUKA"

48 [unuaapudeckas MOBEPXHOCTh, 00pa3yoIre IHHIPHIECKOM

IMOBCPXHOCTU




Humnap. [psmoit kpyroBoit muauHAp. [nomane noBepxHoctu

49 1
LWINHApA

50 Konnueckasi moBepxXHOCTh, 00pa3yronre KOHMYECKOW MOBEPXHOCTH. 1
Konyc

o1 CeueHue KOHyca INIOCKOCTBIO, MapajlleIbHOMN MJIOCKOCTH OCHOBAHHUS 1

52 Yceuénnsplii konyc. M300paxenne KOHYCOB U YCEUEHHBIX KOHYCOB 1

53 [Tnomaae 60KOBOI MOBEPXHOCTH M IOJTHOM MMOBEPXHOCTH KOHYCA 1

o4 [Inouanp 60KOBOM MOBEPXHOCTH U MOJHOM IOBEPXHOCTH KOHYCa 1

55 CrepeoMeTpHuyecKre 3aJJauu Ha J0Ka3aTelbCTBO U BBIYUCICHHE, 1
IIOCTPOCHUEM CEUCHMH LIMIINH/Ipa, KOHYyca

56 CrepeoMeTpuyecKre 3aJJauu Ha J0Ka3aTelbCTBO U BBIYUCICHHE, 1
MIOCTPOCHUEM CEUCHHMH LIMIINH/Apa, KOHYyca

S7 [Ipukitaguele 3a1a4n, CBSI3aHHbIE C [IWIMHIPOM 1

58 [TpuknaaHble 3aa4u, CBSI3aHHbIE C IUIMHIPOM

59 Cdepa u map 1

50 ITepeceuenue chepsl 1 mapa ¢ mwiockocThio. Kacanue mapa u chepsl 1
IUIOCKOCTBIO. By u n3o6paxenue mapa

61 Iepeceuenue chepsl u mapa ¢ ockocTeio. Kacanue mapa u chepst 1
IUIOCKOCTBIO. Bua u n3o6paxenue mapa

62 VYpasaenue chepsl. [Ltomans chepsr u e€ qacreit 1

63 Cummerpus chepsl 1 mapa 1
CrepeoMeTpHyecKre 3aJaui Ha JOKA3aTeIbCTBO U BEIYMCIICHHE,

64 CBSI3aHHBIE CO Cepoil U MapoM, TOCTPOCHUEM UX CEUEHUN 1
TUTOCKOCTBIO
CrepeoMeTpHuyecKre 3aJaul Ha J0Ka3aTelbCTBO U BEIYUCICHHE,

65 CBsI3aHHBIE CO C(hepoil U MmapoMm, MOCTPOCHUEM UX CEUCHUI 1

IIJIOCKOCTBIO




66 [Tpuknaanble 3a1a4u, CBI3aHHbIE cO cepoil U mapom 1
67 [ToBTOpEHME: OKPYKHOCTH HA IUIOCKOCTH, BHIYUCIICHHS B OKPY>KHOCTH, 1
CTaHJIapPTHBIE TTOJ00US
68 Paznuynple KOMOMHAIIMY TN BPAIIEHUSI © MHOTOTPAaHHUKOB 1
69 3amaun no Teme "Tena v MOBEpXHOCTH BpaleHus" 1
70 3amaun o Teme "Tena 1 TOBEPXHOCTH BpalieHus" 1
71 KonrtponsHas pabora "Tena 1 moBepXHOCTH BpameHus" 1
79 O0BEM munuHapa. TeopeMa 06 00bEME MPSIMOTO MMJIMHIPA. 1
[Tnomaan 60K0BOM U MOTHON MOBEPXHOCTH IIMIIMHAPA.
73 Berancnenne o0bEMOB TeIT ¢ TIOMOIIBIO OMPEISIEHHOTO HHTETpaia. 1
O06béM KoHYCa
74 [Tnomaau 60KOBOM U MOTHOM MOBEPXHOCTU KOHYCA 1
75 CrepeoMeTpuyecKue 3a7auu, CBI3aHHbIE C BEIUUCICHHEM 00bEMOB 1
UWIMH]IPA, KOHYyCca
76 [Tpuknagueie 3agaun 1o Teme "OOBEMBI U TIOMIAN TIOBEPXHOCTEH 1
Ten"
O0BEM mapa u mapoBoro cekropa. Teopema 00 00bEMeE 1mIapa.
77 [Tnomane chepsl. CTepeomeTpuyeckue 3aauu, CBI3aHHbIE C 1
BBIYHCIICHHEM 00BEMOB II1apa, MapoBOTO CETMEHTA U MIAPOBOTO
CeKTOpa
[Mpuknanueie 3ana4un mo Teme "OOBEMBI TeN", CBA3aHHBIE C 00BEMOM
78 mapa ¥ miomazsio chepbl. COOTHOIIEHUS MEXKY ILTOMAIIMHI 1
MMOBEPXHOCTEH U 00bEMAMH TIOIOOHBIX TEI
[Tono6ubIe Tena B mpocTpaHcTBe. M3MeHeHne 00béMa pu MOI00HH.
79 CrepeoMeTpuyecKre 33714, CBI3aHHbIE C BEIYUCICHHEM 00bEMOB Tell 1
Y TUTONIA IeH TTOBEPXHOCTEH
80 KonTponbnas padota "[1nomaamn mnoBepxHOCTH U 00BEMBI KPYTIIBIX 1

Ter"




JiBmxeHus npocrpancta. OtoOpaskeHus. J[BUKEHUS U paBEHCTBO

81
¢buryp. O6mme CBOMCTBA ABUKCHUN

82 Bunb!l aBuKeHUN: apajuleIbHbIN EPEHOC, LIEHTPalbHAs CHMMETPHS,
3epKaJIbHAasi CHMMETPUSI, IOBOPOT BOKPYT MPSMOU

83 [IpeobpazoBanus noxoowus. [Ipsmas u chepa Ditnepa

84 ['eomeTprueckue 3a1a4un Ha MPUMEHEHHUE JBIKEHUS

85 [TpakTrueckas padota "BekTopsl B mpocTpancTse"
O6o06mraromee moBTopeHue 11 MOHATHN 1 METOJIOB Kypca reéOMETPUU

86 10-11 xmaccoB, cucremaTu3anus 3HaHui: "IlapanienbHOCTh MPSMBIX U
IJTIOCKOCTEH B MpocTpaHcTBe"

87 O6o06mraromee moBTopeHue 11 MoHATHN 1 METOJIOB Kypca TreéOMETPUU
10-11 xmaccoB, cucreMaTH3ays 3HaHUi: "BekTopsl B mpocTpaHcTBe"

88 O6o6matomee mopropenue 11 moHsATHI U METOJOB Kypca Fr€OMETPUHI
10-11 xmaccoB, cucremaTu3anus 3HaHui: "BekTopbl B mpocTpaHcTse"

89 O6o061matomiee nopropenue 11 noHsTHI U METOZOB Kypca Fr€OMETPUH
10-11 xnaccos, cucremaTu3anus 3HaHuil: "OObeM MHOTOrpaHHUKA"

90 O6o061matomiee nopropenue 11 noHsITHI U METOZ0B Kypca r€OMETPUHI
10-11 xmaccoB, cucremaTtu3anus 3HaHui: "OOBbeM MHOTOTpaHHHUKA"
Oo6o0maromiee noTopeHue 11 MoHATUH 1 METOJI0B Kypca FreéOMeTpUn

91 10-11 knaccos, cuctemaTu3anus 3Hanuit: "[1nomaan moBepxHOCTH U
00BEMBI KPYTJIBIX TE"
O6o06maromiee noBTopeHue 11 MoHATUN U METOJIOB Kypca FreéOMeTpUN

92 10-11 knaccos, cuctemaTu3anus 3Hanuit: "[1nomaan moBepxHOCTH U
00BEMBI KPYTJIBIX TEm"

93 HroroBast koHTpOIBHAS paboTa

94 HToroBast KOHTpOJbHAs paboTa

95 [ToBTOpeHme, 0000IIEHNE U CUCTEMATU3AIIMS 3HAHUM




Hcropus pa3BUTHSA CTEPEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTUU

% COBPEMEHHBIX MH)KCHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI 1

97 Hcropus pa3sBUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTUHU 1
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIUI

08 HcTopus pa3BUTHS CTEPEOMETPUM KaK HAyKH U €€ pOJib B pa3BUTHU 1
COBPEMEHHBIX MH)KCHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

99 Hcropus pa3sBUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTUHU 1
COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

100 Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTUHU 1
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIUI

101 HcTopus pa3BuUTHA CTEPEOMETPUM KaK HAyKHU U €€ poJib B pa3BUTHUU 1
COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

102 Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTUHU 1
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

I'eomerpus, 10-11:yuebHuk ns obmeodpazoBarenbubix yupexaenuid/[JI.C. Aranacsan, B.D.

byry3os, C.b. KagomiieB u nip.]..-M.:IIpocBemienne
METOIUYECKHUE MATEPHUAJIBI JIUIAA YUUTEJIA

Nzyuenune reomerpun B 10-11 xnaccax: kH. g yuutens / C.M. CaaksH, B.®. byty3oB,

M.:IIpocBenienue
IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://www.yaklass.ru/

https://uchi.ru/
https://resh.edu.ru/

http://school-collection.edu.ru/

https://2.shkolkovo.online/

https://eqge.sdamgia.ru/



https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://2.shkolkovo.online/
https://ege.sdamgia.ru/

