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MNOACHUTEJBHASA 3AIINCKA

["'eoMeTpus sBIsIETCS OMHUM U3 0A30BBIX KypPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHHs, TaK Kak OOECTeuYnBacT BO3MOXKHOCTh W3Y4YCHUS JUCITUTUIHH
€CTECTBEHHO-HAYYHOW HANpaBIEHHOCTH W MPEIMETOB T'YMAaHMTAPHOTO IIMKJIA.
[TockonbKy JOTHYECKOE MBIIIIEHUE, (DOPMUPYEMOE MPU U3YYSHUH 00YyJaroIuMUCS
MOHSATUUHBIX OCHOB TE€OMETPHUM, NpPHU J0KA3aTeIbCTBE TEOPEM U TMOCTPOCHHUH
LEMOYKH JIOTHYECKUX YTBEPKACHUHN MPU PEIICHUN T€OMETPUUYECKUX 3a/1a4, YMEHUE
BBIJIBUTaTh U OMNPOBEPraTh THUIIOTE3bl HEMOCPEJICTBEHHO HCHOJB3YIOTCS MpHU
pelIeHNH 3a]]a4 €CTECTBEHHO-HAyYHOTO 1IMKJIA, B YACTHOCTH (PU3UYECKHX 3a/1ay.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriayO0iaEéHHOM
YPOBHE — Pa3BUTHUE UHIUBUIYATBHBIX CIIOCOOHOCTEN 00yJaroOmuXCs MPU U3Yy4YEHUU
T€OMETPUH, KaK COCTaBISIOIIEH MpeaMeTHo obnactu «MartemaTtuka H
nHpopMaTrKa» yepe3 o0ecrneueHrue BO3MOKHOCTH IPUOOPETEHUS U UCTIOIb30BaHUs
Oosee TIIyOOKMX T€OMETPUYECKUX 3HAHUM U ACHCTBUH, CTIeM(PUUHBIX T€OMETPHH,
¥ HEOOXOUMBIX JIJIs1 YCIEITHOTO MPOodeCcCHOHAIBHOTO0 00pa30BaHusl, CBI3aHHOTO C
UCIIOJIb30BaHUEM MATEMaTHKH.

[IpuopuTeTHBIMU 3aJa4yaMyd Kypca TE€OMETPUU Ha YriayOJIEHHOM YpOBHE,
PACHIMPSIIONIUMU U YCUITUBAIOIIMME Kypc 0a30BOTO YPOBHSI, SBJISIOTCS:

pacuIMpeHne MpeCTaBICHUs O TEOMETPUU KaK YaCTH MUPOBOM KYJIbTYpPbl U
dbopMHUpOBaHNE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIIIM MUPOM;

dbopMupoBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEHIIMX MaTEeMaTUYECKUX MOJIEIISIX, MO3BOJSIONIUX OINUCHIBATh U U3Yy4aTh
pa3HbIe SBJICHUS OKPYXKAIOIIET0 MUPA, 3HAHWE MIOHATUIHOTO armapara 1o pa3iaeiny
«CtepeoMeTpus» y4eOHOTO Kypca FreOMETPHUU;

dbopMupoBaHUE€  YMEHHS  BJIaJlcTh  OCHOBHBIMM  TIOHSTHUAMH O
MPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBaMH, 3HAHUE TEOPEM,
dbopMyll U yMEHHE UX TPUMEHATh, YMEHHUS JOKa3bIlBaThb TEOPEMbl U HAXOJHUTh
HECTaHJapTHHIE CIIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoBaHUE YMEHHS PACIIO3HABaTh HA YEPTEkKaxX, MOJACISIX U B peabHOM
MHUpE MHOTOTPAaHHUKH M TeJla BpalleHUs, KOHCTPYUPOBATh T€OMETPUUECKHUE
MOJEIIH;

dbopMupoBaHUE TOHUMAHUS BO3MOXXHOCTH aKCHOMATHYECKOTO IMOCTPOCHHS
MaTEMaTUYECKUX TeOpuil, (POpMUpPOBAHUE MOHUMAHUS POJIM AKCMOMATHKHU TPHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHUE YMEHMS BIIaJeTh METOJIaMH JI0Ka3aTeJIbCTB U aJITOPUTMOB
pelIeHusl, YMEHHS X MPUMEHSTh, TPOBOUTH JI0KA3aTEIIbHBIC PACCYKICHUS B X0J1€
pEelIeHUs CTePEOMETPUYECKUX 3aJady W 3ajad C MPAKTUYECKHM COJIEPKAHUEM,



dbopMupOBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
00OCHOBaHMHU MaTEMAaTHUYECKUX YTBEPXKIECHUHN U POJIM aKCUOMATHKHU B IPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE U COBEPIICHCTBOBAHME MHTEIUICKTyaJIbHBIX UM  TBOPYECKHUX
CIIOCOOHOCTEM 00y4Yaromuxcs, Mo3HaBAaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HTHTEpeca K U3yYEHUIO T€OMETPUH;

¢dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PAcloO3HABATh IMPOSBICHUS T'€OMETPUYECKUX TMOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYalMsIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, HCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JIMHUAMU y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «kmaccax sBisAroTca: «lIpsMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOopsl W  KOOPAWHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMIY, PEJICBAHTHBIMU T€OMETPHUH Ha YIITyOJIEHHOM ypoBHE 00ydyeHus B 10—
11 kiaccax, OTHOCHUTCSL KO BCEM COJIEp)KaTeIbHBIM JIMHUSM y4yeOHOro Kypca, a
bopMHpOBaHHWE JIOTMYECKUX YMEHHUI  pacupeiensercs He TOJBKO IO
CoJIep KaTeNIbHBIM JIMHUSM, HO M 10 rogam oOyudenus. Coaep:kaHnue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padboueit
MPOrpPaMMBbI, PacHpeeEHHBIM IO TOoJaM OOYYEHHS, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yTOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamiajiucb  HEOJHOKpPATHO. OTO  TMO3BOJIAET OPraHW30BaTh  OBJAJCHUE
Te€OMETPUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIEA0BATEIHHO U TIOCTYATENBHO, C
cOOJII0ICHHEM TIPUHIIUIA PEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPECTABICHUN 00ydYarlolUXCsl, paclIUpss U yriayOousis
e€, 00pa3ys NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3y4EeHUIO TEOMETPUHN Ha YIIyOJIEHHOM YPOBHE MO3BOJISAET:

co3math  ychmoBus i auddepeHumranuu O0ydeHHs,  [OCTPOCHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, OOeCleyuTh yriayOnéHHoe
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIONIEeH yueOHOoro npeamera «MarteMaTukay;

MOJITOTOBUTH OOYYalONIMXCA K MPOJODKCHHIO HM3yUeHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuiel mpodeccun, obOecrneurBas MPEEMCTBEHHOCTbh MEXKIY
o01uM 1 ipodeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomeTpusi» Ha YriIyOJIEHHOM YpOBHE
orBoauTtcs 204 yaca: B 10 knacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 4aca B HEJIEJI0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM TMOCTPOCHUU CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
NapajuleNIbHble M CKpelmBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsMbIX. 11apanneapsHOCTh MPAMBIX U IIOCKOCTEN B MPOCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, aPaAJUIEIbHOCTD TPEX MPSIMBIX, APAJUIEIBHOCTD IIPSAMOMN
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapajjIeNIbHOrO MpOeKTUpoBaHHs. WM3o00paxeHue
¢buryp B mapajyiesibHON MPOEKUUU. YTIbI C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapayeabHOCTh IIIOCKOCTEN: NapajuleibHbIe
IJIOCKOCTH, CBOMCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MapAJUICIAbHBIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLHMsI (PUTYPBI Ha MIIOCKOCTh. [lepneHaAuKyIsspHOCTh
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYIISPAX.

Yriael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTpaHHBI U MHOTOIPAHHBIE YTJIBI.
CBolicTBa INTOCKKX YIJIOB MHOTOTpaHHOro yriia. CBOKWCTBA IUIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOIO YTJIa.

MHoOrorpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenurie 1, TpsSAMOYTOJbHBIN MTapaJICICIIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOTorpaHHuka. Teopema Oiinepa. I[IpocTtpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUibHAs U yCeUEHHas
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel NpaBWIBHOM NUPaMUIbL.
IIpaBriibHBIE MHOTOIDAHHUKH: MPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAS MUPAMK/IA U IPABUIIbHBIN TEeTpasap, Kyo. IlpencraBienue
O NMPABUJIBHBIX MHOTOI'PAHHUKAX: OKTA3AP, JOAECKAAP U UKOCABP.

Beruucienne 9J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWAroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTH NPSIMOM IPU3MBI,
IUIONIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM npu3Msl. [lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAaMHUJIBI, TEOpPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHl CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPUS
NapaJuIeNeNUIe d, CUMMETPUS NPABWIBHBIX IPU3M, CHMMETpHUS NPABUIBHON
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUTAaHAPHOCTU TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pas3IoKEHUH BEKTOpAa IO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI MExXay BeKTopamMu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHS: IUIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKAs TMOBEPXHOCTD,
cepuueckas TOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxkenue cepbl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpaileHus Ha
miockoctu. Pa3sépTka nunmuapa u konyca. Cummerpusi chepsl U mapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPAaMHUIbl 1 KoHyca. O0BEM Imapa M I1apoBOTo
CErMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHUKOB. [Ipu3ma, BmmcanHas B
MWJINHAP, ONMHMCAaHHAas oOKojo muwiuHapa. Ilepecedenne cdepsl u  1mapa ¢
miockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BNUCAHHOW B MHOTOI'PAaHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€ JacTe.
[Tomo6bue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TOBEPXHOCTEH
nonoOueIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenue ceyeHnit MHOTOTPAHHUKOB U TEJ BpAIlICHUS: CEUEHUS LIHJIUHpa
(mapaJuienbHO ¥ TMEPIEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY), CCUCHUS 11apa, METOAbI TOCTPOCHUS
CEUYCHMI: METOJ CJIEeI0B, METOJ] BHYTPEHHErO0 MPOEKTHUPOBAHUS, METO] MEepeHoca
CEKYIIeH MIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Oniepaiiiy HaJl BEKTopaMu. BeKTopHOE YMHOKEHHE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUA. [IpsMoyroibHas cucTeMa
KOOpAMHAT B mpocTtpaHcTBe. KoopauHarel BekTopa. PasnokeHne BeKTOpa MO
6azucy. KoopanHaTHO-BEKTOPHBII METOJI IPU PEIICHUH T€OMETPUUECKUX 3a1au.

J{BMKeHUsS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpaxkeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. BuIbl JBWXEHUN: TapauieNibHBIA TMEPEHOC,
LHEHTpaJbHasl CHUMMETPUS, 3€pKaJbHasi CUMMETpHs, MOBOPOT BOKPYr MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHHHA, MPOLEAYP
IpaXJIaHCKOTO  oOmiecTtBa  (BBIOOpPBI, ONpPOCKI U JIPyroe), yMEHHE
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKON I'pakIaHCKOW UIACHTUYHOCTHU, YBOKCHUS K
IPOLJIOMY M HACTOSAIIEMY POCCHWCKOM MaT€MAaTHKH, LIEHHOCTHOE OTHOLIEHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JPYrUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOrO Hapoja, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IMOBEIACHUS, CBA3AHHOIO C NMPAKTUYECKUM
MPUMEHEHUEM JTOCTUKEHUN HAYKH U AESTEIBHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B MOCTPOEHUE YCTOMYMBOTO OYyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUN, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM aCTeKTaM Pa3IN4HbIX BUAOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

chOPMHPOBAHHOCTh yYMEHHUS TPHUMEHSATh MaTEeMaTUYeCKUe 3HAHUA B
MHTEpecax 3/10pOBOTo U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryisipHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

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 mnpodeccuu U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHMYeCKOMY  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHUMAaHHUE BJIUSHUS
COITMATIbHO-DKOHOMHUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00aTIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3agad B 00JacTu
OKpY’Karoliel cpenpbl, IJIAHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW W OOIIECTBEHHOM MTPAKTUKH, TOHUMAaHNUE MaTEeMAaTHIECKON
HayKH Kak cepbl 4eIOBEUECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTHU
JUIS. pa3BUTHUSL LIMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJIATH U XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMATHYECKHX
OOBEKTOB, TIOHSATUWA, OTHOIICHUN  MEXAy MOHATHUSAMHU, (HOPMYIHPOBATh
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCUUKAIUH,
OCHOBAHUS JIJIs1 000OIIEHHS M CPAaBHEHUS, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATh W  IPeoOpa3oOBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleNlaTh BBIBOABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUCHUH 10 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTeIhCTBA MAaTEMATUYECKUX YTBEPKICHUM
(IpsiMbI€ U OT MPOTUBHOTO), BEICTPAUBATh ApPIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemieHnus y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee TOAXOSAIINN C YUETOM CaMOCTOATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHUPYIOIIHE  MPOTHBOpEUYHe,  MpolJemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLleCcCa, a TaKkKe BBIABUTATD
MPEJIOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nundopmanmueii:

BBISBJIATH JeUUUTH MHPOPMAIMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEJICTaBIATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBeEpPCaAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (HOPMYIHpPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTax, JaBaTb IOSICHEHHS II0 XOAYy pELICHHs 3aJa4H,
KOMMEHTHPOBATH MOJYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXKACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
Npe3eHTAlNA U OCOOCHHOCTEH ayAUTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ YYETOM HOBOM MH(OPMALINH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH  KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYEeCKOM 3a/1aui;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHITh IPHUUHUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3yJIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelmleHHH Y4eOHbIX 3aJad, NOPUHUMATh IE€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BU/IBI pabOT, IOrOBapUBATHCS, 00CYXKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PA0OTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CGHOPMYITHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHUS.

INPEAMETHBIE PE3YJIBTATDBI

K konity 10 kinacca oOyvaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEICHUU MAaTEMaTUYECKUX PACCYKICHUM;

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

e KJIACCHU(UIIMPOBATH B3aUMHOE PACIOJIOKCHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B MPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMU, CBI3aHHBIMH C MHOTOTpaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAHHUKOB (TMpu3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJacCUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIacCU(pUKALUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBSA3aHHBIMH C  CEUYECHHEM
MHOTOI'PAaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPATIbHOE U OpPTOrOHAJIBHOE
IPOEKTUPOBAHKE (PUTYP HA INIOCKOCTb, BHIIIOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHsSI MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0O0BEMHBIX (PUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Mpu3Ma,
NUpaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (pOpMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCbh 1 IJIIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUW U
HaXO0XKJEHUE FTEOMETPUUYECKUX BEJIMUUH, TPUMEHSSI U3BECTHBIE METO/IbI [TPU
pelIeHNHM MaTEMaTUYECKHUX 3a/ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNpPeoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATh U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3yUYECHHbIE MOHSATUS B
npolecce IOMCKA  pelleHuss MaTeMaTU4yecKu Cc(OopMyInpOBaHHON
npo0JsieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
MCCJIEIOBATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEOpeM, ammapara ajireOpbl, pelarb MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIEC C HAXOXKJIEHUEM F€OMETPUUYECKUX BEJIUUMH;

e UMETh NIPEJCTaBICHUS 00 OCHOBHBIX 3Tanax Pa3BUTHS TEOMETPUU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K kony 11 kiacca o0yyaronuiicss Hay4uTcs:



CBOOOJHO OMNEPUPOBATHh MOHATHAMH, CBA3aHHBIMU C LUJIMHAPUYECKOH,
KOHHUYECKOW U CepuyecKoil MOBEPXHOCTSIMH, OOBSCHATH CIOCOOBI
MOJIY4CHHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

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

KJ1acCU(UIIMPOBATh B3aUMHOE PaCIOoKeHue chephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB W TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OIEPUPOBATh MOHATUSMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHHUK, BIUCAHHBIM B cdepy u
OINKCaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPAaHHUK WM TEJO
BpaIlCHUS;

BBIYHCIIATh COOTHOILICHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
IMOTOOHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB IPOCTBHIX OOBEMHBIX (QUIYp: BHJI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexKax U pUCyHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMi HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
peiarh FreOMETPUYECKHE 33/1a4U HAa BBIYUCIICHUE YIJIOB MEXAY IPSIMBIMU U
IJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IUIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB U TEN BpalleHUS MpH
MMapaJyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TEJ BpAIllCHUS: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSALIME YEPE3 BEPIIMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METO
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHX
3a/a4y, MPEANOJaraloliuX HECKOJbKO IIAaroB pEUICHUs, €CIU YCIOBHS
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (opme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJIEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHSATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CUCTEMBI [IPU PELICHUU CTEPEOMETPUYECKHX 3a/1aY;

MIPUMEHSITH IMOJyYCHHbIEC 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIU3UPOBATH
U OLECHUBATh pPEaJbHbIE CUTyalllH, MPUMEHSATH H3YyUYECHHBIE MOHSITHSA,
TEOPEMBI, CBOMCTBA B IMPOILECCE IOUCKA PEHIEHUS MaTeMaTH4YEeCKU
copMyIUPOBAHHON MPOOJIEMBI, MOJICIHPOBATh PEabHBIE CHUTyallMH Ha
A3BIKE TEOMETPUH, HUCCIEA0BATh TIOCTPOECHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemnarhb
NPaKTUYECKUE 3a/lay, CBS3aHHBIE C HAXO0XJIECHHUEM TI'€OMETPUUYECKUX
BEJIUYUH,;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T'€OMETPUHM Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Koutpoabupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Bsenenue B ctepeoMeTputo 23 1
) B3aumHoOe pacrosnoxeHue npsMbIx B 6 |
IIPOCTPAHCTBE
3 [TapanmienbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 [lepnieHIUKYNSPHOCTD MPSMBIX U 25
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTIIBl U pacCcTOSHUS 16 1
MHororpanHuku 7 1
BexkTops! B mpocTpaHCcTBE 12
g HOBTOPGHI/IG, 00o011eHNe U cUcTeMaTH3alus 5 )
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoauuyecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3aesioB U TeM Konrponsmmie  Tpaxriueckie (mudpossbie)
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckasi reOMeTpHs 15 1
) [ToBTOpEHME, 06061HCHI:IG u 15 |
CUCTeMaTH3alusl 3HAaHUH
OO0BEM MHOTOTpaHHUKA 17 1
Tena BpameHus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHuUe, 06o6meHIfe u 17 )
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Jara uudposbie
Nen/m  Tema ypoka Konrtpoasnbie Ilpakruueckue
Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcbl

Fnasa 1. BBeeHue B crepeoMeTpHIo

OcHoBHbI€ NpaBUiIa U300pakeHUs Ha
PUCYHKE IIJIOCKOCTH, NMApalIeIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[lonsATHA cTepeoMETpHUH: TOUKA, IIPsIMas,
IIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300paKeHUs Ha PUCYHKE
MJIOCKOCTH, MApaNIENbHBIX MPSIMBIX
(OTpe3KoB), cepeInHbI OTpE3Ka

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

[TonsATHS: IEpeceKaroIuecs MIOCKOCTH,
MEPECEeKAIOIINECs MPsMasi v TUIOCKOCTH;
MOJTYTTPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIUX O0HEKTOB




AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
crneactBus u3 HUX. CrocoOsl 3a1aHus
MPSAMBIX U INIOCKOCTEMN B MIPOCTPAHCTBE.
O603HaueHUs NPSIMBIX U TNIOCKOCTEH

10

N300pakeHune ceueHuil mupaMusl, Kyoa
U IIPU3MBI, KOTOPBIE IIPOXOMAAT YEPE3 UX
pEbpa. M3o0OpakeHne nepecedcHust
ITOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanue MOCTPOCHHBIX CEYECHHUN
Pa3HBIMHU IIBETaMU

11

N300paxenune ceueHunit nupamuibl, Kyoa
U IIPU3MBI, KOTOpBIE IIPOXOIAT Yepe3 UX
pé6pa. Nzo0pakeHue nepeceueHust
MOJTyYEHHBIX TUIOCKOCTEH.
PackpamBaHyue NOCTPOSHHBIX CEUYSHUN
pa3HbBIMU [IBETaMHU

12

13

N300paxenune ceueHunit nupamuabl, Kyoa
Y TIPU3MBI, KOTOPBIE MIPOXOJIAT Yepe3 X
pEdpa. NM3o0pakeHne nepecedeHust
MOJTYYEHHBIX TIOCKOCTEH.
PackpammBanue MOCTPOCHHBIX CEUEHHI
pa3HBIMHU IIBETAMH

N300pakeHue ceueHuil mupaMu/ipl, Kyoa
Y TIPU3MBI, KOTOPBIC TPOXOJIAT Yepe3 UX
pEbpa. M3o0OpakeHne nepecedeHust




14

IIOJIyYE€HHBIX IUIOCKOCTEH.
PackpamnBanue NocTpOCHHBIX CEYCHUN
Pa3HBIMU LIBETAMHU

Merton cinenoB Juisi HOCTPOCHUS CEUYCHUM

15

Mertop cie10B /Uil HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHn NpsIMbIX U
IIJIOCKOCTEN

16

17

18

19

20

Mertopx cie10B it HOCTPOCHHS CEUCHUH.
CaolicTBa niepece4eHnid IpsIMbIX U
IIJIOCKOCTEN

[Toctpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3alUCh 11aroB
MMOCTPOEHUS

ITocTpoeHue ceueHuit B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alIUCh I1aroB
ITOCTPOEHUS

ITocTpoeHue ceueHuit B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3mnanue
BBIHOCHBIX YEPTEKEU U 3alKCh 11aroB
IIOCTPOEHUs

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




21

22

23

[ToBTOpenue manumerpun: Teopema o
MPOIMOPIIMOHANIBHEIX oTpe3kax. [Tomodue 1
TPEYroJIbHUKOB

[ToBTOpenue manumerpun: Teopema

Menenas. PacueTsl B ceUeHUSIX Ha

BBIHOCHBIX 4YepTexax. Mcropust pa3Butus
IJITAHUMETPUHU U CTEPEOMETPUH

KonTposabHasi padora " AKCHOMBI
crepeomerpun. Ceuenus'"

Fnasa 2. BzaumHoe pacnoJioxkeHHne NPSIMbIX B IPOCTPaHCTBE

24

B3anMHOe pacnonokeHue npsmsIx B
npoctpaHcTBe. CKpeluBaroImuecs

npsiMble. [Ipu3Haku ckpenBaromumxcs 1
npsMbix. [lapaniensHble psMbIe B

IIPOCTPAHCTBE

25

26

Teopema o CylIeCTBOBaHUU U
€AMHCTBEHHOCTH IPSIMOM MapajuIeIbHON
JAHHOM MPSMOM, IPOXOAILEH uepes
TOYKY IPOCTPAHCTBA U HE JIE)KAIIEH Ha
JaHHOM npsAMoi. JlemMma o nepeceyeHuun
MapaJUIEIbHBIX IPSAMBIX IIJIOCKOCTBIO

[TapanmnensHOCTh TpeX NMpsIMbIX. Teopema

0 TpEX MapajuleIbHBIX IPsAMBIX. Teopema 1
0 CKpELIMBAKOIINXCS MPSIMBIX

27

[TapannenpsHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MapajieIbHOTO
npoektupoBanus. M300pakeHne pa3HbIX

¢buryp B napajuieaIbHON MPOEKIUN




28

29

30

31

enTpanbHas npoekus. Yrou ¢
COHAIMPABJICHHBIMUA CTOPOHAMHU. YTOJI 1
MEXy MPSIMbIMU

3a,Z[a‘II/I Ha JO0Ka3aTCJIbCTBO U
HUCCICOJ0OBaHUEC, CBA3aHHBIC C 1
PACIIOIOKCHHUEM IIPSAMBIX B IIPOCTPAHCTBE

Fnaea 3. [lapanieabHOCTH NPSIMBIX U IVIOCKOCTEH B IPOCTPAHCTBE

[TonsATHA: MapasuIeIbHOCTD NPSMOM U

IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3nak
MapajuieIbHOCTH IPSIMOU U MJIOCKOCTH. 1
CBoiicTBa napajieIbHOCTU MPSMON U

IIJIOCKOCTH

FGOMeTpI/I‘{eCKI/IC 3aJa4d Ha BBIYHCIICHHUC
1 JOKa3aTCJIbCTBO, CBA3aHHBIC C
MapaJiiCJIbHOCTBIO ITPAMBIX U IUIOCKOCTEM
B IIPOCTPAaHCTBC

32

[TocTpoeHue ceduenust, MpoOXOIAIIETO
4yepes JaHHYIO NPAMYIO Ha YEPTEXKE U
[apajuIeJIbHOTO APYrou npsaMon. Pacyér
OTHOLIEHUN

33

[TapannensHast npoeKUHs, IPUMEHEHUE
JUTSI IOCTPOCHUS CEUCHHM Ky0a 1
napauienenunena. CeoncTaa
napajieJenumneaa u Ipu3Mbl

34

35

[TapannensHele ockocty. [IpusHaku
HapajyIeNIbHOCTH JIBYX IUIOCKOCTEH

TeopeMa 0 MapaJUICIIbHOCTU U
CIANHCTBCHHOCTH IIJIOCKOCTH,




36

37

MPOXOJIAIIEH Yepe3 TOUKY, HE
MPUHAJICHKALLYIO TAHHOMN NIJIOCKOCTH U
CIIEICTBUS U3 HEE

CaolicTBa napajuieNbHbIX IJIOCKOCTEH: O
MapajuIeIbHOCTH TPSIMBIX TIEPECCUCHUS
MIPU TIEPECEUCHUH JIBYX MapalIeIbHBIX
IIJIOCKOCTEN TPEThen

CpoiicTBa napamienbHbIX MIOCKOCTEH: 00
OTpe3Kax mapasuieIbHbIX MPSMBIX,

3aKJIFOUEHHBIX MEX]TY NMapajieIbHBIMU 1
IJIOCKOCTSIMU; O MEPECeUEHUH MPSMOi ¢

JBYMSI TTapaJUICIbHBIMU TUIOCKOCTSMH

I'naBa 4. [lepnieHANKYJISIPHOCTH NMPSAMBIX U IJIOCKOCTEl B IPOCTPAHCTBe.

38

39

40

[ToBropenue: Teopema [Tudaropa Ha
TUIOCKOCTH

IToBTOpEHUE: TPUTOHOMETPHUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a U IpSIMOYTOJIBHOTO
napaiesnenumnena

41

42

43

Boruncnenue UIMH OTpe3KOB B KyOe U
MIPSIMOYTOJIBHOM IapajuieIenuIe1e

IlepnieH IUKYIAPHOCTD NPSIMOM U
mockocty. [Ipusnak
MEPIEHIUKYISIPHOCTU MIPSIMOH U
IJIOCKOCTH

IlepnieH IUKyYIAPHOCTD NPSAMOU U
mockocty. [Ipusnak




MEPIEeHIUKYIAPHOCTH PSIMON U
IJIOCKOCTH

Teopema o CyiecTBOBaHUH U
€IMHCTBEHHOCTH MPSIMOM, IpOXOAsAIIEeH

4 4yepe3 TOUKY IPOCTPAHCTBA U
NEePIEHANKYIIAPHOH K IJIOCKOCTH

45 [TnockocTH U epreHAUKYISIPHBIE UM
IpsIMble B MHOIOI'PaHHHUKaX

46 [TnockocTH 1 epIeHANKYISIPHBIE UM
IpsIMbIe B MHOTOTpaHHHUKaX
[leprieHAuKyNAp U HAKIOHHAs.

47 [TocTpoeHue nepneHuKyIspa U3 TOUKU
Ha MPSMYIO
[leprieHAuKyYNAp U HAKIOHHAS.

48 [TocTpoeHne nepneHuKyIsApa U3 TOUKU
Ha MpSAMYIO

49 Teopema o TpEX neprneHANKyIIpax
(npsiMast u oOpatHas)

50 Teopema o TpEXx nepneHAUKYIApax
(npsiMast u oOpatHas)

51 VYT0os1 MEXIY CKPEUIBAOIIUMUCS
MPSIMBIMH
[Tonck mepreHANKYISIPHBIX MPSIMBIX C

52 ITOMOIIBIO NEPIEHIUKYIISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE




54

55

56

[TocTpoenue ceuenuii kyoa, MPU3MBI,
IIPaBWJIbHOM MUPAaMUAbI C IIOMOILBIO
OPTOTOHAJILHOM MPOEKIINH

[TocTpoenue ceuenuii kyoa, MPU3MBI,
MPaBWJIbHOM MUPAMUABI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKINH
CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIBHO M1ockocTu. [lnockocTu
CUMMETPHUN B MHOTOTPaHHHKAX

57

58

59

[Ipu3Hak nepneHAuKyJISpHOCTH IPSIMOU
U IJIOCKOCTH KaK CIIEJCTBUE CUMMETPUU
IIpaBuiibHBIE MHOTOTpaHHUKHU. Pacuér

paCCTOFIHI/H\/JI OT TOYKH JO IIJTIOCKOCTH

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pacCTOSTHUM OT TOYKHU 0 MIIOCKOCTH

60

CriocoObl OIyCTUTH NEPIIEHANKYISAPBIL:
CUMMETpHS, CIIBUT TOYKHU TIO
MapajuIeIbHON IPSIMOU

61

62

63

CaBur no HenapaienbHON IPSAMOH,
U3MEHEHUE PACCTOSHUN

KonTtpouabsnas pa6ora ""B3anmnoe
PacnosoKeHne NPAMBIX H IIJIOCKOCTeN
B nIpocTpaHcTBe'

[ToBTOpEeHME: Yyroa Mexay NpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

fhasa5.yY

IJIbI U PACCTOAHUSA




64

65

66

[ToBTOpEHME: Yroa MEXKIY
CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

I'eomeTpuyeckue METObl BEIYUCICHUS
yria MeXIy MpsIMbIMU B
MHOTOTpaHHUKAX

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOIO yria

67

68

69

70

[TeprieHAMKYASAPHBIE TIIIOCKOCTH.
CaolicTBa B3aUMHO NEPIEHAUKYISIPHBIX
IJIOCKOCTEN

[Tpu3Hak neprneHIuKyIspHOCTH
IIJIOCKOCTEM; TeOpeMa O MPAMON
MEePECEUCHUS JBYX TIIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEH MIIOCKOCTH
[IpsiMoyronibHbII Napauienenunesn; Kyo;
U3MEpEHUS], CBOMCTBA IPSIMOYTOJIBHOTO
napajuiesenuneaa

TeopeMa 0 JUuaroHaljii npsiMmoyroJibHOro
napajiieacnuiiea U CJICACTBUC U3 Hee

71

CrepeoMeTprUieCKHE U TPUKIIAIHBIC
3a7a4M, CBA3aHHbBIE CO B3aUMHBIM
PAacIoON0KEHUEM NPSIMBIX U TJIOCKOCTH

72

73

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napajJiesIbHble INIOCKOCTH B
CTaHJIaPTHBIX MHOTOI'paHHUKaX

Hapa napajiCJIbHbIX ILIOCKOCTEM Ha
CKpCHIMBAOIHNUXCA NPAMBIX, PACCTOAHUC




MCKAY CKPCIINBAIOIIUMUCSA IIPAMBIMU B
IMPOCTBIX CUTYyalHIAX

Paccrosaune ot ToukHn J0 IINIOCKOCTH,

74 paccTosiHuE OT IPSIMOM 10 IUNIOCKOCTH 1
Beluncnenue paccTossHUNA MEXKIY

75 CKPELIUBAIOIIKUMUCS IPSIMBIMHU C 1
IIOMOILBIO NIEPIEHANKYJISIPHON
IJIOCKOCTH
TpéxrpaHHblid yroi, HEpaBeHCTBa IS

76 TpexrpaHHbIX yrioB. Teopema Iludaropa, 1
TEOPEMBI KOCUHYCOB U CHHYCOB JIJIS
TPEXTPAHHOIO yIJia

77 DneMeHTHl CheprUIecKOil TeOMETPUH: |
reo/Ie3UYeCcKre JMHUN Ha 3eMIle

73 KonTtpoJsbnas padora "Yrisl n 1 1
paccrossaus"

Fnasa 6. MHOroOrpaHHUKH.

79 CucremaTu3zanus 3HaHUN i
"MHOrorpaHHHK 1 €ro 3J1€MEHThI"

20 [Inpamnpa. Buael nupamun. [IpaBunpHas |
npamMuaa

81 ITpusma. [IpsiMast 1 HaKJIOHHAs IPU3MBI. 1
IIpaBuiibHas mpusma

%) [IpsiMoit napaynenenunen, 1
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo

23 Brinyxiible MHOTOrpanHuKH. Teopema |

Diinepa




Brinykibsie MHOTOrpaHHuKd. Teopema

84 Diinepa. [IpaBuiibHbIC U 1
MOy PABUIILHBIE MHOTOTPAHHUKHU
25 KonTpoabHas padora | 1
"MHOrorpaHHuKku"
I'naBa 7. BekTopbl B IpOCTPaHCTBE
26 IToHsATHE BEKTOPA Ha MJIOCKOCTHU U B 1
MIPOCTPAHCTBE
87 CymMma BEKTOpOB 1
88 PaznocTs BekTOpOB 1
89 [IpaBuio mapannenenumnena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
Paznoxenue BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JIEXKAIINUX B OJHOU 1
IJIOCKOCTH
92 CkansipHO€ TIpOU3BEICHUE 1
93 Brrauciienue yria Mexy BEKTOpaMu B i
MIPOCTPAHCTBE
94 IIpocreimme 3a1a4u ¢ BEKTOpaMH 1
95 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 1
96 IIpocreiimume 3a1auu ¢ BEKTOpaMH 1
97 [Ipocreiimue 3agaum ¢ BEKTOpaMu 1
98 O06o011IeHne 1 cucTeMaTu3alys 3HaHuH 1
99 O0600611eHre U cucTeMaTu3alys 3HaHU! 1
100 Hrorosasi koHTpOJIbHAsSI padoTa 1 1
101 Hrorosasi kKoHTpoJIbHaAsI padoTa 1 1
102 O06o0011IeHne 1 cucTeMaTu3alus 3HaHUH 1




OBILIEE KOJIMYECTBO YACOB I1O
IMPOI'PAMME

102




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Jara uudposbie
Nen/m Tema ypoka Kontpoabubie IIpakTnueckue
Bcero H3y4YeHUusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
I'maBa 1. AnHanuTnyeckasi reoMeTpust

[ToBTOopenue TeMbl "KoopanHaTel
1 BEKTOpa Ha IJIOCKOCTH U B 1

npocrpaHcrae”
) [ToBTopenue temsl "CkansipHoe 1

MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Brruncinenue yria |

MeX/1y BEKTOpaMu B IPOCTpaHcTBE"
4 [ToBTOpEHME TEMBI "Y paBHEHHE MIPSIMOH, 1

MpoXos1Iel yepes 1Be TOUKH"
5 VYpaBHEHME IIOCKOCTH, HOPMAJIb, |

YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, |

ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeneHue 1
2 JInneliHble HEPABEHCTBA, JINHEWUHOE |

IIPOrpaMMUPOBAHHE
9 JIuneliHble HEPABEHCTBA, JINHEWUHOE |

MIPOrpaMMUpPOBaHHE
10 AHanuTHUYECKHE METO/IbI pacuéra yria |

MCKAY NPSAMBIMHA B MHOT'OT'PAHHUKAX




AHanuTuyecKkue MeTobl pacuéTa yria

1 MEXTy TUIOCKOCTSIMH B MHOTOTPaHHUKAX !

12 dopMya pacCTOSHUS OT TOYKH J10 |
IJIOCKOCTH B KOOPJIMHATAX

13 HaxoxaeHue paccTosSHUIM OT TOYKHU 10 1
IJIOCKOCTH B KyOe

14 HaxosxneHue paccTosTHUN OT TOYKH 710 |
TJIOCKOCTH B TIPABUIILHON TUPAMHU/IE

15 KonTpoabsHas padora 1 1
"AHanuTn4yeckasi reomerpus''

Fnasa 2. [loBTOpeHue, 00001eHNE U CUCTEMATH3ALUS 3HAHU I

16 CeueHnsI MHOTOTPaHHUKOB: 1
CTaHJIaPTHBIC MHOTOTPAHHUKH

17 CeueHnsi MHOTOTPaHHUKOB: METO/T |
CJICJIOB
CeueHnsi MHOTOTPaHHUKOB:

18 CTaHJIapTHBIE TNIOCKOCTH, TIEPECEUCHH S 1
MPSIMBIX | MJIOCKOCTEH

19 [TapamiensHbIe IPSMBIC U TUIOCKOCTH: |
MapajuIelIbHbIC CEUCHHUS

20 [TapannensHbie MPSMBIC U TUIOCKOCTH: |
pacyéT OTHOIICHUH
[TapannensHbie MPSMBIC U TUIOCKOCTH:

21 YTJIBI MEXKY CKPEIIUBAOIIMMUCS 1
MPSIMBIMU

) [TeprieHIUKYIISIpHBIC TIPSIMBIC U |

IIOCKOCTH: CTAaHAAPTHBIC ITaphbl




23

MEPIEeHIUKYJIAPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB

[leprnieniuKynspHBIE IPSIMbIE U

IJIOCKOCTH: TEOpEMa O TpeX
MePIEeHIUKYIIApax

24

[lepnenquKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS [UIUH B
MHOI'OIPaHHUKAX

25

26

27

28

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI /ISt
TIomaaen, CoOoopakxeHHs MO00MS

[ToBTOpEHUE: TIOIIAAN
MHOTOYTOJEHUKOB, ()OPMYJIBI JISI
TIomaael, COOOpakeHHs MTOT00MS

[ToBTOpEeHMeE: MmIomaIH
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
iomaaen, cooopaxeHust moao0ous
[lmomaau ceyeHrii MHOTOrpaHHUKOB:
TJIOIIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00MS

29

[Imomaau ceyeHnii MHOTOrpaHHUKOB:
IJIOIAIM TTIOBEPXHOCTEH, pa3pe3anus Ha
4aCcTH, COOOpaKEHUS MOI00US

30

KontpoabHnas pa6ora "IloBTopenue:
MHOTOrPAHHUKH, CeYeHUs!
MHOTOIPAHHUKOB''

Fnaea 3. O0bEM MHOTOTPaHHHUKA




31

32

006bEM Tena. O0beM NPSIMOYTOIBLHOTO
napaiesienumnea

3anaun 00 yABOCHUHU Ky0a, 0 KBaapaType
Ky0a; O TPUCEKLIUU yTiia

33

CrepeomerpudecKue 3aauul, CBsI3aHHbIE
¢ 00bEMOM IPSAMOYTOJIBHOTO
napaJuiesienumnena

34

35

[Ipuknagueie 3a7a4u, CBSI3aHHBIE C
BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO
napajuiesienuneaa

OO0BEM TIPSIMOI TTPU3MBI

36

CrepeoMeTpuuecKkue 3a1auu, CBI3aHHbIE
C BBIYHMCIIEHUEM 00BEMOB MPSAMOI
IIPU3MBI

37

38

39

[TpuknagHble 3a1a9u, CBSI3aHHBIE C
00BEMOM MPSAMON MPU3MBI

Beruucienne 06EMOB Tell C TOMOIIIBIO
ornpenenéHHoro uHrerpana. O0bEM
HAaKJIOHHOH IPU3MBI

Beruucienne 06EMOB Tell C TOMOIIBIO
ornpenenéHHoro uHrerpana. O0bEM
MIUPaMM/IbI

40

dopmyna 00bEMa TUPAMUIBIL.
OTHOMICHHE 00BEMOB TTUPAMHJT C OOIIIUM
yIJI0M

41

dopmyna 00bEMa TUPAMUIBI.
OTHoMIeHNE 00HEMOB TUPAMHJT C OOIIIUM
YTJIOM




CTepeOMeTpI/I‘ieCKI/IC 3aga4u, CBA3aHHBIC

42 . . 1
¢ 00bEMaMU HAKJIOHHOM MPU3MBbI

13 CrepeomeTpuuecKkue 3a1a4uu, CBI3aHHbIC |
¢ 00bEMaMU MUPaMHUIbI
[Mpuknanueie 3ana4n mo Teme "OOBEMBI

44 Ten", CBI3aHHBIE C 00HEMOM HAKJIOHHOM 1
MIPU3MBI

45 [Ipuknagueie 3agaun mo Teme "OO0bEMBI |
Ten", CBA3aHHBIE C 00BEMOM MTUPAMUJIBI

46 [Ipumenenune 00bEMOB. BeruncieHue 1
paccTostHUSA 10 IIIOCKOCTH

47 KounrpoJabHnas padora "Oobém | |
MHOIOrpaHHuka'"

Fnasa 4. Tesa BpaleHus

Hunuuaapudeckast TOBEPXHOCTb,

48 oOpa3zyromue MUINHIPHIECKOM 1
MTOBEPXHOCTHU

49 Hunuaap. [psmoit KpyroBon HUIMHID. 1
[1nomane MOBEpXHOCTH HUITUHAPA

50 Konnueckast moBepXHOCTh, 00pa3yroime |
KOHH4ecKkoi nosepxHoctu. Konyc

51 CedeHue KOHyca MIOCKOCTHIO, |
napajuIebHOM MII0CKOCTH OCHOBAHUS

59 Yceuénnplit konyc. M3o00paxenue )
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tmomaae 60KOBOI MOBEPXHOCTH H |

MMOJTHOH IMOBCPXHOCTU KOHYCA




54

55

56

[Tnomaae 60KOBOM MOBEPXHOCTH H
IIOJIHOW ITOBEPXHOCTH KOHYCa

CrepeoMeTpuuecKue 3ajaud Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
MIOCTPOCHHUEM CEUCHUN IUIHHIIPA,
KOHYca

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MOCTPOCHUEM CCUCHHI IIMIIMH/IPA,
KOHYyca

57

HpI/IKJIaI[HI)Ie 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

58

59

HpI/IKJIaI[HI)Ie 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

Cdepa u map

60

Ilepeceuenue ceps! u mapa ¢
mwiockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bua u n3obpaxxkenue mapa

61

62

63

Ilepeceuenue cepsl u 1mapa ¢
miockocThio. Kacanue mapa u cdepsl
TUTOCKOCTRIO. But n m300pakeHue mapa
VYpasuenune chepsl. [Lnomans chepsl u
e€ yacren

Cummetpus cdepsl u mapa

64

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MTOCTPOCHHUEM UX CEYEHHH MIO0CKOCTHIO




CTepeOMeTpI/I‘{eCKI/Ie 3aJa4M Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC,

65 . 1
CBSI3aHHBIE CO CEPOH U mapom,
IMOCTPOEHUEM UX CEUEHUH TIIOCKOCTHIO

66 [Ipuknannelie 3a1a4u, CBI3aHHBIE CO |
cdepoii u mapom
[ToBTOpEHME: OKPYKHOCTH HA

67 MJIOCKOCTH, BBIYMCIICHUS B OKPY>KHOCTH, 1
CTaHJIapTHbBIE 000U

68 Paznmunbie KOMOMHALIMY TEIT BpAIICHUS |
Y MHOTOTPaHHHUKOB

69 3agaym o Teme ""Tena 1 MOBEpXHOCTH 1
BparieHus"

70 3anauu o teme "Tena U MOBEPXHOCTH |
BpauieHus"

71 Kourpoabnas padora "Tena n | |
NOBEPXHOCTH BpaeHus"

Fnasa 5 Ilsiomagu NoBepxXHOCTH U 00BEMBI KPYIJIBIX TeJl

7 O6béM mumuHapa. Teopema 06 00bEMe |
MPSIMOTO IUJIMHAPA
Brruncnenme 00bEMOB TeN ¢ TOMOIIBIO

73 ornpenenéHHoro uHrerpana. O0bEM 1
KOHYyca

74 ITmomaay OOKOBOM M IOJIHOM |
MMOBEPXHOCTH KOHYCa
CrepeomeTpHuuecKkue 3aJauu, CBI3aHHbIE

75 C BBIYHMCIIEHHEM 00BEMOB LIMIIUH/IPA, 1

KOHYycCa
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[Ipuknagueie 3agaun mo Teme "OO0bEMBI
Y TUJIOIA M TOBEpXHOCTEH Ten"

OO0BEM 11apa ¥ MapoBOro CEKTOpa.
Teopema 00 00bEMe mapa. [Tnomaas
chepbl. CTepeoMeTpruUeCcKUe 3a1a4H,
CBSI3aHHBIE C BBIYKMCIIEHHEM 00BHEMOB
apa, mapoBOTro CETMEHTA U MapPOBOTO
CeKTOopa

[Tpuknagueie 3anaun mo Teme "OObEMBI
Ten", CBsI3aHHBIE C 00BEMOM I1apa 1
momaaso chepbl. COOTHOMICHUS
MEXy IUIOIIAISIMH IIOBEPXHOCTEH U
00bEMaMH MMOTOOHBIX TEII

[Tono6HbIe Tena B MPOCTPAHCTBE.
N3menenue o0bwEma npu noao0uu.
CrepeoMeTpuueckue 3aaun, CBI3aHHbIE
C BbIUHCIIEHHEM 00BEMOB TEIl U
IJTONIAZEN TOBEPXHOCTEN

KounrpoabsHnas patdora "Ilnomaan
NMOBEPXHOCTH U 00bEMBI KPYIJIbIX
Tea"

JIBYOKEHHUSI IPOCTPAHCTBA.
OTtoOpakeHusi. JIBUKEHUST K PAaBEHCTBO
¢buryp. O6mue cBOCTBa TBHKEHUI

Fnasa 6. /[BHKEeHUSA

82

Bubl nBukeHMi: napaiebHbII
MEPEHOC, IEHTPAJIbHASI CHMMETPUS,
3€pKaJibHasi CHMMETPUS, TOBOPOT BOKPYT
IpsAIMOI
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[IpeobpazoBanus nomodus. [psimas u
cepa Diinepa

['eomerpuueckue 3a/1aun Ha IPUMECHEHUE
JIBYDKCHUS

&5
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KonrtpoabsHnas pa6ora "Bekropsl B
npocrpancrae'

O6o6maromee moBropenue 11 moHsTHiA
1 METOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"[lapanienbHOCTb MPSAMBIX U INIOCKOCTEN
B IIpocTpaHcTBe”

O6o6maromee moBropenue 11 moHsTHiA
1 METOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"BexTops! B mpocTpaHcTee”

Ob6o06maromiee nopropenue 11 moHsaTuit
U METOJ0B Kypca reomerpuu 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"BexTops! B mpocTpaHcTee”

Ob6o06maromiee nopropenue 11 moHsaTuit
U METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"O6beM MHOTOrpaHHUKA"

O6o06maromiee nopropenue 11 monsaTuit
U METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHU:
"O6beM MHOTOTpaHHUKA"
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O6o6maromee noBropenue 11 moHsTHiA
1 METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA;
"ITnomaan MOBEPXHOCTH U O0BEMBI
KpyIibIX Ten"

92

O6o6maromee moBropenue 11 moHsTHii
1 METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"ITnomaam MOBEPXHOCTH U O0BEMBI
KpyIribIX Ten"

93
94

HTorosasi KOHTpoJIbHASA padoTa

Hrorosasi kKoHTpoJIbHAsI padoTa

95
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[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTu3auus 3HaHUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

HcTopus pa3BUTHSA CTEPEOMETPUH KaK
HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEpEOMETPHUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

99

HcTopus pa3BUTHS CTEpEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTHH
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COBPCMEHHBIX WHXXCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHIi

102

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAYKH U €€ pPOJIb B pa3BUTUHU
COBPEMCHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

102







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOILIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

VYyeOnuk «Maremartuka: ajaredpa u Hauajga MaTEeMaTUYECKOTO aHAIN3a, TEOMETPHSL.
I'eomerpus»

10-11 xmaccel. bazoBblii u yriy6ieHHbIi ypoBHH. ABTOpHI ATaHacsiH JI.C., byry3os B.®.,
Kanomues C.b. u np. Mocksa, usza. «IIpocsemenuey»; 2020 rox.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Y4eOHuk «Maremaruka: anredpa u Hadajga MaTeMaTUIECKOTO aHAIN3a, TEOMETPHSL.
['eomeTpus»

10-11 kmaccel. bazoBerii u yray6ienusiii ypoBau. ABTopsl Atanacsu JI.C., Bytyzos B.®.,
Kagomues C.b. u np. Mocksa, uza. «lIpocsemenuney; 2020 rog.

«3angaun o reomerpun» 7-11 xnaccel. ABTopsl 3uB b.I'., Meitnep B.M., baxanckuii A.T.,
Mockga, u3g. «lIpocsemenue»; 2019 roa

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Ilopran qucranmonHoro o0y4yenus (do2.rcokoit.ru). THTEpakTHBHBIE KYPCHI 0 OCHOBHBIM
IpeMeTaM IIKOJIBHOM MPOTPaMMBI,
2. Poccuiickas snexktpoHHas mkoia (resh.edu.ru). Buneoypoku u TpeHakepsl 10 BceM y4eOHbIM
npeaMeram;
3. MockoBckas anekTpoHHas mkona (uchebnik.mos.ru/catalogue). Buneoypoku u cuienapuu
YPOKOB;
4. IToptan MuTtepHeT ypok (interneturok.ru). bubnuorexa BUI€0YpPOKOB 10 IIKOJIBHON
porpamMme;
5. Ilopran Sxnacc (yaklass.ru). Buneoypoku u TpeHa)kepsr,
6. [Tnomanka O6pazoBarensHOro eHtpa «Cupuyey (edu.sirius.online);
7. IlopTan moAroToBKH 00y4aroIMKXCs K TOCYJapCTBEHHON UTOroBoi arrectanuu ‘“Pemry EI'D”
(ege.sdamgia.ru); Crarl'pa.

8. DnexTpoHHbIe yueOHUKHN n3aaTenscTBa “TIpocBemenue” (media.prosv.ru);
9.- OTKpBITHIN OaHK 3a7aHuil MO MaTemaTuke www.fipi.ru

10. - degepanbHbIi HEHTP TECTUPOBAHUS WWW.rustest.ru

11.ITopran Yuu.py. Buneoypoku u TpeHaxepsl.
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