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HOACHUTEJIBHASA 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHusl, TaK Kak 00eCIeYMBAET BO3MOKHOCTh U3yU€HHUS AUCIUIUINH
€CTEeCTBEHHO-HAYYHOM HAINpPaBIE€HHOCTH M MPEAMETOB T'yMAHUTAPHOTO IUKJIA.
[lockonbKy  JorMYeckoe  MbllieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
oOy4YaromMUMHCS TOHATHUMHBIX OCHOB T'€OMETPUHU, IIPHU J0KA3aTEIbCTBE TEOPEM U
MOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEP>KIECHUMN MPU PEUIEHUU FeOMETPUUYECKUX
3a/lay, yMEHHE BBIJIBUTaTb M ONPOBEPraTb THUIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIb3YIOTCSI MPU PEIICHUH 3a/lady €CTECTBEHHO-HAYyYHOTO IMKJA, B YaCTHOCTH
bu3nUecKux 3aaad.

Llens ocBoeHust mporpamMmbl yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYeHUH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHON obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecriedeHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosee TriyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO NMPO(PECCHOHAIBHOTO
00pa30BaHUs, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMAaTUKU.

[IpuoputeTHpRIMH 3a7auyaMu Kypca TE€OMETPUM Ha YIUIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KAaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupoBaHUE OCO3HAHUS B3aUMOCBSI3U FEOMETPHUH C OKPYKAIOIIMM MUPOM;

(opMupoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (uUrypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPa, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CrepeomeTrpus» yueOHOro Kypca T€OMETPUH;

(¢opmMupoBaHue  yMeHHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UIYypaX U HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHME TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTaHJIapTHbIE CTIOCOOBI PEIlIeHNUs 3a/1aY;

(dopMupoBaHuEe YMEHHS paclo3HaBaTh HA YePTEKax, MOJEISIX U B PEaIbHOM
MUpE MHOTOTPAHHMKM M TeEJla BpalleHUs, KOHCTPYHPOBAaTh TI€OMETPHUYECKHE
MOJIEIIH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATHYECKOTO IMOCTPOCHHS
MaTeMaTUYeCKUX TEOpUl, (OpMUPOBAHME MOHUMAHUS POJIM AKCHUOMATUKHU MpHU
MPOBEJICHUY PACCYKICHUM;

(opMHpOBaHUE YMEHMS BIAJETh METOAAMH J0Ka3aTelIbCTB M AITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ PELIEHUsI CTEPEOMETPUUYECKHX 3aJ1a4 U 3a]1a4 C MPAKTHYECKUM COJIEpKaHUEM,
(opMHUpOBaHUE TPEACTABICHUS O HEOOXOJMMOCTU  JIOKA3aTeNIbCTB  IIPH



000CHOBaHMHM MAaTEMATUICCKUX YTBEPKIACHUN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYXKIACHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CrocoOHOCTEM 00yYaromuXcs, MO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIIBCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEPECca K N3yUYCHUIO T€OMETPHH;

dbopmupoBanue (HYHKIIMOHATHLHOW TPaAaMOTHOCTH, PEIICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh TMPOSBICHHUS TEOMETPUYCCKUX IOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCaIbHBIX JKU3HCHHBIX CHUTYAlUsIX W TPH U3YYCHUU NPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
MOJICITUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMK JTUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xmaccax sBustoTcs:  «lIpsiMble HW  TIJIOCKOCTH B MPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
IPOCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MNOHSTUSIMUY», PEJIICBAHTHHIMU T'€OMETPUU Ha YIIIyOJIEHHOM ypOBHE OOYyYEHHs B
10-11 kmaccax, OTHOCUTCSA KO BCEM COZEpPKaTeIbHBIM JUHUSM y4eOHOro Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO | 10 rogaMm oOyudenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss DenepanbHoil paboueit
IPOrpaMMBbl, PACTIPENCIEHHBIM IO ToJaM OOY4YeHUs, CTPYKTYPHPOBAHO TaKUM
00pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHHITUITHAIBLHBIM BOIIPOCAaM O0yJaroONIaecs
oOpamaJiucb  HEOJHOKPATHO. OTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYECCKUMU MOHSATUAMH M HABBIKAMU TMOCJIEIOBATEIBHO U MOCTYMATENBHO, C
COOJI0/IEHNEM TIPUHIIUTIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHX MPECTABICHUN 00Y4aIONIUXCsl, PACIIUPSS U YIIIyOIIss
e€, o0pa3ys MpOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUHU Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ycnmoBus qns  guddepeHnuanuu  O0ydeHHUs,  MOCTPOCHUS
WHJMBHUAYaIbHBIX 00pa30BaTEIbHBIX MPOTpaMM, OOECHEUYUTh YIIIyOJIEHHOE
M3y4YeHHE TEOMETPHUH KaK COCTABJISIONIEH yaeOHOTo penmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOMIUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01muM 1 npodeccuoHanbHbIM 00Pa30BAHUEM.

Ha wu3ydenue ydeOHOro kypca «l'eomerpus» Ha yriayOJ€HHOM YpOBHE
orBogutcs 204 waca: B 10 ximacce — 102 gaca (3 gaca B Hegeno), B 11 kmacce — 102
yaca (3 yaca B HEJIeJIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TOHSATHS  CTEepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH U CIECACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsIMBIX B MPOCTPAHCTBE: IEpEeceKarolIrecs,
napajulesibHble M CKpelluBaromuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCS
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
OpsIMbI€ B POCTPAHCTBE, MAPAIETbHOCTh TPEX NMPSIMBIX, NAPAJIICIIbHOCTD MPSIMOM
u 1iockoctu. [lapannenbHoe M IEHTpalibHOE MTPOEKTHPOBAHUE, H300pakKeHHE
¢uryp. OcCHOBHbBIE CBOWCTBa MapajuIeIbHOIO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapasuieqbHON MPOEKIUHU. YTIIbI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMbIMU B MpocTpaHcTBE. [lapanienbHOCTh MIIOCKOCTEN: MapaieabHble
IUIOCKOCTH, CBOICTBa napajieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl HAa IJIOCKOCTH: TETpadlp, Mapajuielenunes,
OCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTD MPAMON U IUIOCKOCTH: NEPHNEHAUKYJIISIPHBIE MPSMbIE B
IPOCTPAHCTBE, MPSAMBIE MApPAJUIENbHBIE W NEPHEHIUKYISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIECHANKYISIPHOCTH TMPSAMOW U IJIOCKOCTH, TEOpeMa O NpsMOM

NEPHEHIUKYISIPHON MJIOCKOCTH. OpToronanpHOE POEKTUPOBAHHUE.
[lepneHUKyIIIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[lepneHAUKYISIpPHOCTh  IUIOCKOCTEH: TMPU3HAK NEPHEHAUKYISIPHOCTU  JIBYX
wiockocre. Teopema 0 TpE€X NEpPHEHAUKYIIApaXx.

Yriael B MPOCTPAHCTBE: YIrOJl MEXIY NPSAMOW U IUIOCKOCTBIO, ABYI'PAHHBIN
YIOJI, JINHEWHBIM yIoJI ABYIPAHHOTO yrila. TpEXTpaHHbII U MHOTOTPAHHBIC YIJIBI.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKHUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUMHYCOB W CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. [lpusma: N-yrosibHas
npu3Ma, npsiMasi 1 HaKJIOHHas MPU3MbI, OOKOBasi U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, nOPSAMOYTOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparwaiimime mnytm Ha TIOBEpXHOCTM MHOrOrpaHHUKa. Teopema OJuiepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MpaBWIBHOM mUpaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKH: MPABUJIBHAS MOpU3Ma U



[IpaBWIbHAs IHUpPAaMUIA, [paBUJIbHAsA TPEYroJibHAas NHUpPaMUa W [PABUIIBHBIN
TeTpa’ap, KyO. IlpeacrtaBieHue O NpPaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajp,
JNOAEKadAp U UKOCADIP.

Bbruncienne 31€eMEHTOB MHOTOIPAHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPHU3MBI,
IUIOAJAb OCHOBaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH MPAMOU MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIBI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TIPOCTPAHCTBE. DJIEMEHTBl CHUMMETPHM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUS NPAaBUIbLHOMU
IAPAMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBL. PaBEeHCTBO BEKTOPOB. [IeHCTBUS ¢ BEKTOpPAMU: CIOKEHUE
U BBIYUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
qucyio. CBOMCTBA CIOKEHUs BEKTOPOB. CBOICTBA YMHOXKEHUSI BEKTOpa Ha YHCIIO.
IlonsaTHe KOMILIaHApHBIE BEKTOPBI. [IpH3HAaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa M
KOOpJAMHATaMU TOYEK. YTOJ MexXay BeKkropamu. CKalIpHOE NPOU3BEICHUE
BEKTOPOB.

11 KIJACC

Tesa Bpamenust

[lonsiTUs: UUIMHAPHUYECKAs TOBEPXHOCTh, KOHUYECKAs TOBEPXHOCTb,
chepuueckasi TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHOoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusl Ha TIockocTh. Pa3BépTka nunuHapa U KoHyca. CuMmmerpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
NpSIMOYTOJILHOTO TMapajuienenunena u ciaeActBus u3z He€. OO0BEM mnpsiMON
HAKJIOHHOW TPU3MBI, IIIMHIPA, TUpaMHUIbl 1 KoHyca. O0BEM Iapa u M1apoBOTO
CerMeHTa.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOrpaHHWKOB. [Ipw3ma, BhucaHHas B
UUJUMHIp, oOMNHcaHHas okojo IwiauHapa. llepeceuenue cdepsl um mapa c
mrockocThio. Kacanue mapa u cdepsl miockocThio. [loHsATHE MHOTOrpaHHHUKA,



OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpallEHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMaAb chepbl U e€ yJacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mogodbusi, romoreTus. Pemenue 3agau Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpallleHUs: CEUCHUS IHHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAHUIO U MIPOXOJSAIINE Yepe3 BEPIIUHY), CEUCHUS I1apa, METOAbl TOCTPOCHUS
CEUYEeHMI: METOJ CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILIEeH MIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omnepanuu  Haja BeKTopamu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBOICTBA BEKTOPHOTO YMHOXEHHS. [IpsmoyronbpHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no ©Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOA MPU PEHICHUH TeOMETPUYECKUX
3a/ady.

JABuKEeHHSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKeHUsST M PaBEHCTBO GUTYP.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHasl CUMMETPHS, 3€pKajlbHAs CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMOI.
[Ipeo6pazoBanus noxpodus. [Ipsimas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YeCcKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON HIACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE DJTUX JOCTWKEHHUHA B JIPYTrUX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEIECHHUS, CBA3AHHOTO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHII HayKd U JEATEIbHOCTBhIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUN, PaCCyKICHUN, BOCTIPHUHUMYHUBOCTD
K MaTEMaTUYECKUM acCIlleKTaM pa3JInuHbIX BUJ OB HCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOT0 1 6€30MacHOr0 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE NHUTaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, peryisipHas (GU3MYecKasi aKTHBHOCTb), (DU3NYECKOE COBEPIICHCTBOBAHME
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NpodEeCCHOHATLHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTUYECKOMY  OOpa3oBaHHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMaTUUeCKON HaIpaBIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  AKOJOTHMUYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HaHUE II100aIbHOIO XapaKkTepa IKOJIOTHYECKUX TPOOIeM, OpUEHTAIIHS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM IS pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenpl, MIAHUPOBAHHE IIOCTYNKOB W OLIEHKH HMX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PECHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEUYECKOH ESITeNIbHOCTH, ATAloB €&
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KYJIbTypOW KakK CpEJCTBOM IIO3HAHUS MUPA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
UHAUBUAYAIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYIIECTBEHHBIE MPU3HAKM MaTeMaTHYECKHUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIIpUHHMATh,  (HOPMYIUpPOBaTH W  NPEeOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIOMEHUSIX U YTBEPXKACHUSX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U TPOTUBOPEUNI;

JenaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTALIUIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss ydyeOHOM 3agayu  (CpaBHHMBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh Haubojee  MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejibckue AeiCTBUS:



UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpoOIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHPOBATh
CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOATENLHO CIUIAHUPOBAHHBINA HKCIIEPUMEHT, UCCIEI0BAHNE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM
OPOBENEHHOTO  HAONIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATH BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH UH(DOpPMAIUMKU, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM mpeacTaBiIeHUS;

CTPYKTYpPUpPOBaTh MH(POPMALIUIO, TPEJICTABIATh €€ B PAa3IMUHBIX (opMax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBHAMU H
HEeIsIMH OOIIEHHUs, SICHO, TOYHO, IPaMOTHO BBIpa)KaThb CBOIO TOYKY 3pPEHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS MO XOJy PEIICHUsS 3aJauH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
mpoOJIeMBl, pelracMoil 3ajadyd, BBICKA3bIBAaTh HJCH, HAICJICHHBIC Ha ITOMCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jUyMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABIATh PE3YyJIbTaThl PEIICHUS 3aJadM, SKCIIEPUMEHTA, WCCIICIOBaHNUS,
MPOEKTa, CaMOCTOATEIHHO BHIOMpATh (opmaT BHICTYIUICHHS C Yy4€TOM 3ajad
MpEe3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH
CﬂMOOpFaHI/ISaHHH:



COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 33a]laui, BEIOMPATh CIIOCO0 PEIICHUS C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpIIIAEMBIX JIEHCTBUI M MBICTUTEIBHBIX MPOILECCOB, UX PE3yIbTAaTOB, BIAJCThH
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTHYEeCKOM 3a7a4u;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATECILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JTAHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBHUSIM, OOBSCHSATH MPUIHHBI
JTOCTKEHUS WJIM HEJIOCTHIKCHHS PE3yJbTaTOB JEATEIHBHOCTH, HAXOJUTh OLIUOKY,
JaBaTh OI[CHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

IIOHMMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONH M HWHJIWBHIYyaJIbHOU
paboThl TpW pelIeHHH YYeOHBIX 3aJady, NOPUHUMATh IeJlb COBMECTHOM
JESTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiesTh
BUIBl PabOT, JOroBapuBaThCs, OOCYXAAaTh IMpOLlECC W pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMB» W WHBIE), BBINOJHATH CBOIO YacTh pabOTHl W
KOOPJMHUPOBATh CBOU JECUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIICHNH 33729 U MMPOBEICHUN MATEMAaTHIYECKUX PACCYKICHUI;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH W CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSMBIX B TPOCTPAHCTRBE,
MJIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MMPOCTPAHCTBE;

e CBOOOJIHO OMEpPUPOBATh TIOHSATHSAMH, CBS3aHHBIMH C yIJIaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE€ BHJbl MHOTOI'PAaHHUKOB (MpuU3Ma,
nupamuja, NpsMOYyroJIbHBIN Napaienenumnen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accu(puKaimy;

e CBOOOJIHO ONEpPUPOBATH MOHATUSMH, CBSI3aHHBIMH C  CEYECHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
IPOCKTUPOBAHUE (PUTYP HA IUIOCKOCTbh, BBIMIONHATH M300pakeHUust Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEYEHHUSI MHOIOTPAaHHUKOB PAa3IUYHBIMH METOJAMU, BBIIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOMIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (MpHU3Ma,
UPaMH/Ia), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATH MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb U TIUIOCKOCTh CHMMETPUHU, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIMYMH, MPUMEHSAS W3BECTHBIE METO]IbI
IpU PELICHUH MAaTEMAaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHHUKaIlHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3aa4;

e WU3BJEKaTh, NpPEOOpPa3OBbIBATH M HHTEPIPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEICTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TMPUMEHSATHh TIOJYYEHHbIE 3HAHUS Ha MPAKTUKE: CpPaBHUBATH W
AHAIM3UPOBATh pPEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE TOHATHUS B
npoliecce IMOHMCKa pEHIeHHs MaTeMaTHYecKu ChOopMyTHpPOBAHHOMN
npoOsieMbl, MOJIEIMPOBATh pPEabHbIE CUTYAllMd Ha S3bIKE TE€OMETpHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHHEM T'€OMETPHUYECKUX
MOHATUI M TeopeM, amnmapara aiareOpbl, pelarb MpaKkTUYECKUe 3aaud,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

e UMEThb MNpEACTaBICHHS 00 OCHOBHBIX 3Tallax pPa3BUTUS TFEOMETPUM Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOTHIA.

K konny 11 kiacca o0y4aromuiics Hay4uTCs:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IIMJIMHIPUYECKOM,
KOHMYECKOH U c(hEepuyecKoil MNOBEPXHOCTSAIMHU, OOBIACHATH CIOCOOBI
MOJIY4YEHHS;

OTIEPUPOBATH MOHATUSMHU, CBSI3aHHBIMH C TEJIaMU BpaIlECHUS: UIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Teila BpalleHus (UWIMHAP, KOHYC, cdepa U IIap) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(ULIHUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIOIIAIA TOBEPXHOCTEH MHOTOIPAaHHUKOB W TeNl BpallleHMs,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEX]TY TUIOLIAsIMU IOBEPXHOCTEN U 00BEMaMU
II0JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIC) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MPeoOpa3OBbIBATH HH(POPMALUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;
peuaTh TEOMETPUUECKUE 3a/1a4l HAa BBIYUCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUNW OT TOYKH [0 IUIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A TP PEIICHUU;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBIMIOJIHSITh M300pa)KEHHS] MHOTOTPAHHMKOB M TE€Jd BpalleHUs IIpHU
NapajuyieIbHOM  NEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus moao0us;
CTPOUTH CEUYEHHUSI MHOTOIPAHHUKOB U TEJl BpAllEHHUs: CEUCHMs LUIUHIIpA
(mapanienbHO U NEPHeHAUKYISIPHO OCH), CEUEHUsI KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepPE3 BEPLINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJAbl IOCTPOCHHUSI CEUEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUSA, €CIU YCIOBUSA
IPUMEHEHHUS 3a/1aHbl B SIBHOM U HEABHOU dopme;

pemarps 3aJadyd Ha JO0Ka3aTeJbCTBO MATEMAaTUYECKUX OTHOLICHUN U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3aad;

IPUMEHATh  TOJIYyYCHHbIE  3HAaHUS  HAa  MPAKTHUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATBHBIE CUTYallUH, IPUMEHATh U3YUECHHBIE
MOHSTHS, TEOPEMBI, CBOWCTBA B IPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecKu  cpopMyaupoBaHHONW  MpoOOJIeMBbl,  MOJEIUPOBATH
peabHBIE CHUTYallUM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATHh IMOCTPOCHHBIE
MOJIEJIM C HCIOJB30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammapara anreOpbl, peniatb MPAKTUYSCKHE 3aJlaud, CBS3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMETh TIPECTaBICHUs 00 OCHOBHBIX ATamax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM YacTH (GyHAAMEHTA Pa3BUTHUS TEXHOIOTUH.



TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC

KosuuyecTBO YacoB
Ne n/m | HammeHoBaHue pa3/ie/ioB U TeM NMPOrpaMMbl Beero KP 21O0P
1 BBenenue B cTepeoMeTpuio 23 1.5
2 B3aumHOe pacrosioxkeHue MPsMbIX B IPOCTPAHCTBE 6
3 [TapanienbHOCTh NPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE 8
4 [TeprieHIUKYIAPHOCTD MPSIMBIX M TUIOCKOCTEH B IPOCTPAHCTBE 25 1
5) VYTIIBl U pacCTOSTHUS 16 1
6 MHororpaHHUKH 7 1
7 BekTopsl B mpocTpaHcTBe 12 1
8 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS] 3HAHUT 5 2
OBHIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102 7.5

11 KJIACC

KoaunuecTBO YacoB
Ne i/m | HaumeHoBaHue pa3aesioB M TeM NPOrPaMMBbl Beero KP OP
1 AHaTUTHYECKas TEOMETPHS 15 15
2 [ToBTOpEeHME, 0600IIEHNE U CUCTEMATU3AIMs] 3HAHUHT 15 1
3 O0BEM MHOTOTPAHHHKA 17 1
4 Tena BpameHus 24 1
5 [Tnomaau moBepXHOCTU U OOBEMBI KPYTIIBIX TEJ 9 1
6 JIBYoKEHUS 5 1
7 [ToBTOpEHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUH 17 2
OBHIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 8.5




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KP

Jara
U3YYEeHUS

1

OcHoBHbI€ TIpaBUJIa U300paKEHUS HA PUCYHKE INIOCKOCTH,
MapajuieIbHbIX MPSAMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

1

06.09.2023

[ToHATHA cTepeoMeTpHUM: TOUYKA, IPsIMAs, IIIOCKOCTb,
npoctpancTBo. OCHOBHBIE NpaBUIIa N300paKEHUS HA PUCYHKE
IJIOCKOCTH, MApaJJIENbHbBIX IPSIMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka

06.09.2023

[TonsTHS: IEepeceKaroLuecs MIOCKOCTH, IEPEeCeKatoLuecs IpsaMast
U IUIOCKOCTb; MOJTYIPOCTPAHCTBO

07.09.2023

[MoHsATHSA: IepeceKaroInecs MI0CKOCTH, MEPECEKAOIINECS MPSIMast
U IJIOCKOCTb; MOJIYTIPOCTPAHCTBO.

13.09.2023

MHororpaHHUKH, U300pa’keHUe MPOCTEUITNX TPOCTPAHCTBEHHBIX
(buryp, HeCyIeCTBYIOINUX 00BEKTOB

13.09.2023

MHororpaHHUKH, U300paKEHHUE MPOCTEUIIINX TPOCTPAHCTBEHHBIX
(buryp, HeCyIecTBYIUX 00beKTOB. BX0IHON KOHTPOJIL

0.5

14.09.2023

AKXCHUOMEI CTCPCOMCTPHHU U MEPBLIC CICACTBUA U3 HUX

20.09.2023

AKXCHUOMEI CTCPCOMCTPHHU U MEPBLIC CICACTBUA U3 HUX

20.09.2023

AKCHOMBI CTEpEOMETPHUH U TIEpBbIE CIEACTBUS 13 HUX. CrlocoObl
3aJlaHus IPSIMBIX U IUIOCKOCTEH B pocTpaHcTBe. O003HAUECHUS
MPSIMBIX U MJIOCKOCTEN

21.09.2023

10

N3obpaxenune ceueHnit mupaMuibl, KyOa U IPU3MbI, KOTOPhIE
MPOXOAT Yepe3 ux péopa. Mzo0pakeHne nepecedcHus
MOJIY4Y€HHBIX TJIOCKOCTEH. PackpanmBanne NOCTPOCHHBIX CEYEHUM
pa3HbIMU LIBETAMU

27.09.2023

11

N3obpaxenune ceueHnit mupaMuibl, Ky0a U IPU3MBI, KOTOPBIE
IpoXoaT yepe3 ux peopa. M3o0pakeHue nepecedeHus
MOJIYYCHHBIX IIOCKOCTEH. PackpamniBanue moCcTpOCHHBIX CEUCHHI
pa3HBIMU IIBETAMU

27.09.2023

12

N300paxkenue ceueHnil mupamMubl, Kyda v Mpu3Mbl, KOTOPbIE
MPOXOJAT yepe3 ux péopa. M3o0OpakeHue nepeceueHus
MOJIy4YEHHBIX TUIOCKOCTeH. PackpaniBanue moCTpOSHHbIX CEUSHUN
pa3HBIMU LIBETaMU

28.09.2023

13

N3o00paxkenue ceueHnil mupamMubl, Ky0a v MpU3MbI, KOTOPbIE
MPOXOJAT yepes ux péopa. M3obOpakeHue nepeceyeHus
MOJIy4YEHHBIX TUIOCKOCTEH. PackpaniBanue moCTpOCHHBIX CEUeHUN
pa3HBIMH LIBETAMU

04.10.2023

14

Meton ciaenoB ajas MMOCTPOCHUSA Ce4YCHUI

04.10.2023

15

Merton crnenoB A nocTpoeHus ceueHuid. CBoiCTBa nepeceyeHuit
MPSMBIX U IIOCKOCTEN

05.10.2023

16

Merton cnenoB A nocTpoeHus ceueHuid. CBoiCTBa nepeceyeHui
MPSAMBIX U IIOCKOCTEN

11.10.2023

17

[TocTtpoenue ceuenuii B nmupamuze, Kyoe 1o TpéM ToUKaM Ha
péopax. Co3iaHre BEHIHOCHBIX YepPTeXKel U 3aluch 1aros
IIOCTPOEHHUS

11.10.2023

18

[TocTtpoenue ceuenuii B nmupamuze, Kyoe 1o TpéM ToUKaM Ha
péopax. Co3aHre BEIHOCHBIX YEPTEXkKEH U 3aIUCh 11aroB
IIOCTPOEHHUS

12.10.2023

19

[TocTtpoenue ceuenuii B nmupamuze, Kyoe 1mo TpémM ToukaM Ha
pébpax. Co3naHure BEIHOCHBIX YEPTEkKEH U 3aIUCh I1aroB
IIOCTPOCHUs

18.10.2023




20

[TocTpoenue ceuenuii B nupamuze, Kyoe 1mo TpémM ToukaM Ha
pébpax. Co3naHune BEBIHOCHBIX YEPTEkKEH U 3aITUCh [1aroB
IIOCTPOCHUS

18.10.2023

21

IToBTOpenue ranumerpun: Teopema 0 IPONOPLUOHAIBHBIX
orpeskax. [logobue TpeyroJbHIKOB

19.10.2023

22

[ToBTopenue nnanumerpun: Teopema Menenas. PacueTsl B
CEUYEHHUSIX HAa BBIHOCHBIX uepTexkax. Mcropus pa3Butus
IUIAHUMETPUU U CTEPEOMETPHUH

25.10.2023

23

KonTposasnas pabora "Akcuomsl crepeomerpun. Ceuenus”

25.10.2023

24

B3anMHOe€ pacnosiokeHue npsiMbIX B IIPOCTPAHCTBE.
CkpemuBatoniuecs npsmMeie. [Ipu3Haky ckperyBarommxcs
npsMbIX. [lapamienbHble TpsIMbIE B IPOCTPAHCTBE

26.10.2023

25

Teopema o cyiiecTBOBaHUU U €AMHCTBEHHOCTH MPSIMO
MapajuIeIbHON JAHHOU MPSMOM, POXOIAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAIlleW Ha JaHHOM npsamon. Jlemma o
MIEpPECEUCHUH MAPAIIIEIBbHBIX MPSIMBIX INIOCKOCTHIO

08.11.2023

26

[TapamrensHOCTB TpeX NpsAMBIX. TeopeMa 0 TPEX mapayieabHbIX
npsMbIX. TeopeMa 0 CKpelIMBaIOMINXCS TPSIMbIX

08.11.2023

27

[TapannensHO€ poekTUpoBaHre. OCHOBHBIE CBOWCTBA
napajuieIbHOTO MpoeKTHUpoBaHusl. M300paxxkenue pa3Hbix Gpuryp B
MapajuIeIbHON IPOEKIINH

09.11.2023

28

LenTpanbHas MpoeKIusa. YToJ ¢ COHANPABIEHHBIMUA CTOPOHAMHU.
Yros Mexay npsiMbIMU

15.11.2023

29

3amaun Ha JOKa3aTeJIbCTBO UM MCCIEI0OBAHKE, CBI3aHHEIE C
PaCIOJIOKEHHUEM TIPSIMBIX B IIPOCTPAHCTBE

15.11.2023

30

[TonsTHs: NapamienbHOCTh IPSIMO U IMJIOCKOCTH B IPOCTPAHCTBE.
[Ipu3Hak napamwieabHOCTH MPSMOM U TIOCKOCTH. CBOMCTBA
MapajuIeIbHOCTH MPSMON U TJIOCKOCTH

16.11.2023

31

I'eomeTrpuueckre 3aaun Ha BBIYUCIICHUE U I0KA3aTeIbCTBO,
CBSI3aHHBIE C MMAPAIICIBHOCTHIO MPAMBIX U MJIOCKOCTEH B
IIPOCTPAHCTBE

22.11.2023

32

[TocTpoenue ceueHus:, MPOXOIAIIETO Yepe3 IaHHYIO MPSAMYIO Ha
YyepTeke U MapajjIeNIbHOTO APYroi npsimMoid. Pacuér oTHomenuii

22.11.2023

33

HapaﬂnenLHaﬂ MMpOCKIH:, IPUMCHCHUC IJIA ITIOCTPOCHUA CEUCHUM
KY6a U IapaJuICJICIIUIICaA. CsoiicTBa ImapalyICJICIMIICAa U IIPU3MbI

23.11.2023

34

[TapannensHble iockocTu. [Ipu3Haku napaienbHOCTH JBYX
IJIOCKOCTEN

29.11.2023

35

Teopema 0 mapanienbHOCTU U €AUHCTBEHHOCTH TUIOCKOCTH,
MPOXOJAIIEH Yepe3 TOUKY, He MPUHAUICKAIYIO TAHHOU INIOCKOCTH
U CJIEJICTBUSA U3 Heé

29.11.2023

36

CBolicTBa napayuIeIbHBIX INIOCKOCTEN: O MAPAJIEIEHOCTH MPSAMBIX
[IepECEUYCHM IIPU MEPECEUEHUN ABYX NapAIIICIbHBIX IIJIOCKOCTEN
TpeTben

30.11.2023

37

CsoiicTBa napaJijiCJIbHBIX IJIOCKOCTEH: 00 OTPE3Kax MapajyiCIIbHbIX
MpsAMBIX, 3aKJIFOYEHHBIX MCKAY MapaJUICIIbHBIMHA INIOCKOCTAMMU; O
NEpCCCUCHUUN HpHMOﬁ C ABYMA MAapaJUJICIIbHBIMH TIJIOCKOCTSIMMU

06.12.2023

38

IToBTOpenue: Teopema [Tugaropa Ha MIOCKOCTH

06.12.2023

39

HOBTOpeHI/ICI TPUTOHOMCTPUS HNPAMOYT'OJIbHOTO TPCYT'OJIbHUKA

07.12.2023

40

CaoiicTBa Ky0a M MPsIMOYT'OJIbHOTO NapaJljieNIenuIeaa

13.12.2023

41

Brruncnenue JUIMH OTPE3KOB B KyOe M MPSMOYTOJIbHOM
napajuleIenuneae

L

13.12.2023




[TeprieHAMKYNAPHOCTD NPSIMOM U TIOCKOCTHU. [Ipr3Hak

42 . 1 14.12.2023
NEPIEHAUKYIIIPHOCTH MPSIMOI U TUIOCKOCTH

43 [lepneHUKYIApHOCTD [PSIMOH H ILIOCKOCTH. [IpusHax 1 20.12.2023
NEPIEHANKYIIIPHOCTH MPSIMOI U TUIOCKOCTH
Teopema 0 CylecTBOBaHUU M €JMHCTBEHHOCTH MPSIMOIA,

44 IIPOXOIALIEH yepe3 TOUKY IPOCTPAHCTBA U NEPIEHIUKYIIPHON K 1 20.12.2023
TUIOCKOCTH

45 [1nockocTu U nepneHAUKYISIpHbIE UM MIPSIMblE B MHOTOTPaHHHUKAX 1 21.12.2023

46 [1nockocTy U NepneHAUKYIISIpHbIE UM MPsIMblE B MHOTOTPaHHHUKAX 1 27.12.2023

47 [lepnenaukyisp u HakioHHas. [locTpoeHne neprnesauKyIsapa us3 1 27122023
TOYKH Ha MPSIMYIO

48 [Neprienaukynsip u HaknoHHas. [locTpoeHne nepneHKyIspa U3 1 28.12.2023
TOYKH Ha MPSMYIO

49 Teopema o Tpéx nepneHANKYsIpax (psiMast 1 0OpaTHas) 1 10.01.2024

50 Teopema o Tpéx nepneHANKYsIpax (psiMast 1 0OpaTHas ) 1 10.01.2024

o1 VYT0J1 MEXKTy CKPEITUBAIOIINUMUCS MPSIMBIMU 1 11.01.2024

59 [Towck mepreHAnKyISIPHBIX MPSMBIX € MOMOIIBIO 1 17.01.2024
MEPIIEHANKYIISIPHBIX TUIOCKOCTEH

53 OpToroHajabHOE IPOCKTUPOBAHUE 1 17.01.2024

54 [TocTpoenue ceuennit Ky6ua, MIPU3MBI, TPABUIBHOU MTUPAMU/IBI C 1 18.01.2024
MTOMOTIIBIO OPTOTOHAIBHOM MTPOEKITHH

55 IToctpoenue ceuenmii Ky6va, IPU3MBI, IPABUIIBHON MUPAMUJIBI C 1 24.01.2024
MIOMOIIIBIO OPTOTOHAIBHOM MPOEKINH

56 CI/IMMeTpI/IfI B [IPOCTPAHCTBE OTHOCUTEIBHO IIOCKOCTH. [Inockoctu 1 24.01.2024
CUMMETPHH B MHOTOTpaHHUKAX

57 [Tpu3Hak nepneHauKyISpHOCTH NMPSIMOM U MJIOCKOCTH KaK 1 25 01.2024
CJIEICTBUE CUMMETPUHU

58 [IpaBuIbHBIE MHOTOTPAaHHUKH. Pacdyér paccTOsHMUI OT TOUKH /10 1 31.01.2024
IJIOCKOCTH

59 [IpaBuIbHBIE MHOTOTPAHHUKH. Pacdyér paccTOsHUI OT TOUKH /10 1 31.01.2024
IJIOCKOCTH

60 CrnocoOsl ONYCTUTD NEPIIEHAMKYIAPbL: CHMMETPHS, CIBUT TOUKH 110 1 01.02.2024
napajiesIbHOM MPsIMOii

61 CaBur no HenapaienbHON IPSIMOM, U3MEHEHHE PACCTOSTHUI 1 07.02.2024

62 KOHTpoanva;I pabota B3aI/Il\'/{H06 pAcIOIOKEHHUE NPSMBIX U 1 07.02.2024
IUIOCKOCTEH B MPOCTPAHCTBE
[ToBTOpEHUE: Yroy MeX 1y NPSIMBIMU Ha MJIOCKOCTH,

63 TPUTOHOMETPHS B IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMaA 1 08.02.2024
KOCHHYCOB

64 [ToBTOpEHUE: Yoyl MEXIY CKPEIIMBAIOLIUMUCS IPIMBIMU B 1 14.02.2024
IPOCTPAHCTBE

65 I'eomeTpuyueckue METO/Ibl BEIYUCIICHHS yIla MEXTY MPSMBIMU B 1 14.02.2024
MHOTOI'paHHHKaX

66 JIByrpanHbiii yroa. CBOMCTBO JIMHENHBIX YIJIOB JBYTPAHHOIO yIiia 1 15.02.2024

67 [leprienAuKynsipHBIE IUIOCKOCTH. CBoiicTBa B3aUMHO 1 21.02.2024
NEePIEeHAUKYIISPHBIX TUIOCKOCTEH
[Ipu3HaK nepneHauKyISpHOCTH MJIOCKOCTEN; TeopeMa O IpsMOn

68 nepeceyeHust IByX IIIOCKOCTEH MepreHANKYISIPHBIX TPeThel 1 21.02.2024
IUIOCKOCTH

69 [TpsiMoyroJIBHBIN Mapasuienenunen; Ky0; n3MepeHusi, CBOMCcTBa 1 22.02.2024




IPSIMOYTOJIBHOTO MapaJuleIeNue1a

Teopema 0 quaroHanu NPSMOYIroOJbHOTO MMapalJIesICIUIeaa U

70 . 1 28.02.2024
CIICICTBUE U3 Heé
1 o e o o :
2 mockocti s cramtapms sororpamma ! 29.02.2024
[Tapa mapaenpHBIX MIIOCKOCTEH Ha CKPEIIUBAIOIINUXCS IPSIMBIX,
73 pacCTOsTHUE MEXIY CKPEUIUBAIOIIMMUCS IPSIMBIMHU B TIPOCTHIX 1 06.03.2024
CUTYaITUSIX
74 Paccrosinue oT TOUKH /10 MIIOCKOCTH, PACCTOSHUE OT MPSIMOM 110 1 06.03.2024
TUIOCKOCTH
75 Brrancnenue paccrosHuA MENKJLy CKPELIMBAIOIIIMHCS TPAMBIMH C 1 07.03.2024
MTOMOIIBIO NIEPIIEHANKYIISIPHOH TIIOCKOCTH
TpéxrpanHblil yroi, HEpaBEHCTBA ISl TPEXTPAaHHBIX YIJIOB.
76 Teopema ITudaropa, TeopeMbl KOCHHYCOB U CUHYCOB JJIS 1 13.03.2024
TPEXTPAHHOTO yTia
77 DneMeHTHI chepruiecKoil TeOMETPUH: Te0Ie3NIECKUe INHIH Ha 1 13.03.2024
3emie
78 KonTtponbHas padoTa "Y1l u pacctosaus’" 1 1 14.03.2024
79 Cucremaru3zanus 3HaHUN "MHOTOTPAaHHUK U €T0 SJIEMEHTHI" 1 20.03.2024
80 [Tupamuna. Bunel mupamua. [IpaBunsHas nupamuga 1 20.03.2024
81 [Tpusma. IIpsmas u HakoHHAS pu3Mbl. [IpaBunbHas mpusma 1 21.03.2024
82 [IpsiMoii mapasutenenumne;], MPsMOYTrOJIbHBIN Mapasuieenunes, Kyo 1 03.04.2024
83 Brimykieie MHOTOTpanHuku. Teopema Diinepa 1 03.04.2024
84 Brinyknsie MHOrOrpanHuku. Teopema Dunepa. [IpaBuiibHbie 1 1 04.04.2024
MIOJTyIIPABHIIbHBIE MHOTOTDAHHUKHU
85 KontponbHas padoTa "MHoOrorpaHHuku" 1 1 10.04.2024
86 [ToHsaTHE BEeKTOpA HA MJIOCKOCTH U B MIPOCTPAHCTBE 1 10.04.2024
87 CymMa BEKTOPOB 1 11.04.2024
88 Pa3nocTh BekTOpOB 1 17.04.2024
89 [TpaBuio mapasmienenurnena 1 17.04.2024
90 YMHOXEHHE BEKTOpa Ha YUCIIO 1 18.04.2024
91 Pasno“x(eHI/Ie BEKTOpa 10 0a3ucy TpEX BEKTOPOB, HE JISKAITUX B 1 24.04.2024
OJTHOM TUIOCKOCTH
92 CkansipHO€ POU3BEJICHUE 1 24.04.2024
93 Brruncnenue yria Mex1y BEKTOpaMu B IPOCTPAHCTBE 1 25.04.2024
94 IIpocreiimme 3a1a4u ¢ BEKTOpaMH 1 02.05.2024
95 IIpocreiimme 3a1a4u ¢ BEKTOpaMH 1 08.05.2024
96 IIpocreiimme 3a1a4u ¢ BEKTOpaMH 1 08.05.2024
97 IIpocreiimme 3a1a4u ¢ BEKTOpaMH 1 15.05.2024
98 KonTtposnsHas padora "Bekropa" 1 1 15.05.2024
99 O06o001IeHne U cucTeMaTu3alivs 3HaHu| 1 16.05.2024
100 | MToroBas KOHTpOJbHAs paboTa 1 1 23.05.2024
101 | IlpomosmkeHne UTOrOBOM KOHTPOJIBHOM paboThI 1 1 23.05.2024
102 | OGoOmIeHne U cucTeMaTH3aIs 3HAHUI 1 24.05.2024
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5




11 KVIACC

Ne KoinyecTBo 4yacoB | Jlara

n/n Tema ypoxa Beero KP U3YYEeHUS

1 [ToBTOpenue Tembl "KoopimHaTel BEKTOpa Ha MJIOCKOCTH U B 1

cTpaHcTBE"

2 [ToBTOpenue Templ "CkajiipHOE IPOU3BEAECHUE BEKTOPOB" 1

3 [ToBTOpenue Tembl "Beryncienne yria Mexay BEKTOpaMH B 1
npocrpaHcTae”

4 [ToBTOpeHue Temsl "YpaBHeHHE MPSAMON, IPOXOSILEN Yepes 1B 1 05
Touku". BXOJJHOW KOHTPOJIb. '

5 VYpaBHEHUE IOCKOCTH, HOPMaJib, ypaBHEHUE IJIOCKOCTH B 1
OTpe3Kax

6 VYpaBHEHUE IOCKOCTH, HOPMaJib, ypaBHEHUE IJIOCKOCTH B 1
OTpe3Kax

7 BekropHoe npousBeneHue 1

8 JInHeliHbIe HEPABEHCTBA, JIMHEWHOE TPOTrPaMMHUPOBAHUE 1

9 JInHeliHbIEe HEPABEHCTBA, JIMHEWHOE TPOTrPaMMHUPOBAHUE 1

10 AHaTUTHYECKHE METOIBI pacy€Ta yriia MeXIy MPsSMBIMU B 1
MHOTOTpaHHUKAX

11 AHaTUTUYECKHE METOIbI pacy€Ta yriia MeKIy IIIOCKOCTSIMHU B 1
MHOTOTPaHHUKAX

12 dopmyIia pacCTOSHUS OT TOYKH JI0 TUIOCKOCTH B KOOPAWHATAX 1

13 Haxosxienne paccTosTHUIM OT TOYKH JI0 TNIOCKOCTH B KyOe 1

14 HaxoxneHnue paccTosiHUl OT TOUKH JI0 TUIOCKOCTH B MPABUIILHOM 1
nupamue

15 KontponbHas padoTa "AHaauTH4YecKas reoMeTpus” 1 1

16 CeyeHrsi MHOTOIPAHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKH 1

17 CeueHurss MHOTOTPAHHUKOB: METOJT CJIE/IOB 1

18 Ceuenus MHOTOTPaHHHKOB: CTAH/IAPTHBIC MIOCKOCTH, MEPECEHCHHS 1
MPSIMBIX U IJIOCKOCTEH

19 [TapannensHblie NpsIMbIE U TUIOCKOCTH: MapaJlIe/IbHbIE CEYCHHS 1

20 [TapannenpHblie NPsSMbIE U TUIOCKOCTH: Pac4€T OTHOIICHUHN 1

21 [TapannenpHble NPSMBIEC U TUIOCKOCTH: YTIIbI MEXKIY 1
CKPEIIMBAIOIIUMHUCS TTPSIMBIMU
[lepnienukynspHbIe MPSIMbIE U TUIOCKOCTH: CTaHIAAPTHBIE MApPbI

22 MEPIEeHIUKYISAPHBIX TIIOCKOCTEH U MPSIMBIX, CHMMETPUHU 1
MHOTOTPaHHUKOB

23 [lepnenaukynsipHbIE IPSAMBIE U TUIOCKOCTU: TEOPEMA O TPEX 1
MIePIEeHIUKYIISIpax

24 [lepnenaukynsipHbIE TPSAMBIE U MNIOCKOCTU: BBIYUCIICHUS IJIUH B 1
MHOTOTPaHHUKAX

o5 [ToBTOpEHUE: TIIOMIAN MHOTOYTOJILHUKOB, (DOPMYIIBI JIIS 1
Ionaen, CooOpakeHus 1Mo 00ust

26 [ToBTOpEHUE: TIIOMIAN MHOTOYTOJILHUKOB, (DOPMYIIBI JIIS 1
TIonIaAel, COOOpaKeHus moa00Hs

7 [ToBTOpEHUE: TIIOMIAN MHOTOYTOJIbHUKOB, (DOPMYIIBI [T 1
TIonaiel, COOOpakeHHsI 1o 00UsI

28 [lmomaay ceyeHnii MHOTOrPAaHHUKOB: IUIOIIAAN TOBEPXHOCTEN, 1

pa3pe3aHusi Ha YaCTH, COOOpaKeHHUs IOI00us




[Inomany ce4eHU MHOTOIPaHHUKOB: IIJIOIIAU IOBEPXHOCTEH,

29 pa3pe3aHusi Ha YaCTH, COOOpaKeHUs I0I00us !

30 KontposbHas pa6"0Ta "IToBTOpEHNE: MHOTOT'PAaHHUKH, CEUECHUS 1
MHOTOTPaHHUKOB

31 O0BéM Tema. O0beM MPSIMOYTOJIBHOTO TapaJUIeIIeHIIe /1a 1

32 | 3amaum 00 ynBoeHUU Ky0a, 0 KBaparype Ky0a; 0 TPHUCEKIUH yriia 1

33 CrepeoMeTprdecKre 3aJIa4d, CBSI3aHHBIC C 00BEMOM 1
MIPSIMOYTOJIBHOTO TTapaJuIeIIeTUIe/Ia

34 [Tpuknanaeie 3a1a4u, CBSI3aHHBIC C BEIYUCIICHUEM 00BEMA 1
MIPSIMOYTOJIBHOTO TTapaJuIeIeTUIe/1a

35 | O0béM IpsAMOii TPU3MBI 1

36 CTepeclMeTquecm/Ie 3aJlaud, CBSI3aHHBIC C BEIYHCICHHEM 00bEMOB 1
MIPSIMOM TTPU3MBI

37 [IpuknanHeie 3a1a4n, CBsI3aHHBIE C 00BEMOM NPSIMON TPU3MBI 1

38 Brruucnenue 00bEMOB TeN ¢ MOMOTIBIO OTPEICIEHHOTO HHTETpaJa. 1
O0BbEM HAKIIOHHOM MPU3MBbI

39 Brruucnenue 00bEMOB TN ¢ TOMOTIBIO OTIPEICIEHHOTO HHTETpaa. 1
O6BEM upamMuIbl

40 ®opmyna 06béMa nupamuabl. OTHOLIEHHE 00HEMOB MTUPAMU/L C 1
00LIUM YTIIOM

a1 ®opmyna 06béMa nupamuabl. OTHONIEHHE 00HEMOB MTUPAMU/L C 1
00IIuM yriom

42 CrepeomMeTpHUECKHUE 3a/1a4H, CBA3aHHBIE ¢ 00bEMaMK HAKJIOHHON 1
TIPU3MBI

43 CrepeoMeTpHIECKHUE 3a1a4H, CBI3aHHBIC C 00BbEMaMU MUPAMUIBI 1

44 [Tpuknagasie 3agaun mo teme "OOBEMBI TeNn'", CBA3aHHBIC C 1
00BEMOM HAKJIOHHOW PU3MBI

45 [Ipuknagaeie 3agaun mo Teme "OObEMBI Ten", CBsI3aHHBIE C 1
00BEMOM MUPaMHU/IBI

46 [IpumeHenne 00bEMOB. Brruncienne pacCTOSHUS 10 TIOCKOCTH 1

47 KontponpHas padota "O0bEM MHOTOTpaHHHKA" 1

48 Hunuaapudeckas MoBEpXHOCTh, 00pa3yolIre HUINHIPUYECKOM 1
MMOBEPXHOCTHU

49 Hununaap. [psmoit kpyroBoit nunuuap. [lnomans moBepxHocTu 1
WIHH]IpA

50 Konunyeckasi HoBepXHOCTh, 00pa3yrole KOHUYECKOM 1
noBepxHocTu. KoHyc

51 Ceuenune KOHyca MIOCKOCTHIO, MAPATUIETFHOM MIOCKOCTH 1
OCHOBaHUS

52 | Yceuénnslil konyc. M300paskeHre KOHYCOB U yCEUEHHBIX KOHYCOB 1

53 [Tnomaas O0KOBOI MOBEPXHOCTH U MOJTHOM MOBEPXHOCTH KOHYCA 1

54 [Tnomaas OOKOBOI MOBEPXHOCTH U MOJTHOM MOBEPXHOCTH KOHYCA 1

55 CrepeoMeTrpuueckue 3a]1a41 Ha JI0KA3aTeNbCTBO 1 BBIMHUCICHHUE, 1
MMOCTPOCHUEM CEYCHHH ITUIMH]IPA, KOHYyCa

56 CrepeoMeTrpuueckue 3a7a1H Ha 0KA3aTeNbCTBO U BHIYHCIICHNE, 1
MMOCTPOCHUEM CEYCHHI ITUIIMHIPA, KOHYCa

57 [IpuknagHeie 3a/1auu, CBSI3aHHBIE C HUIUHIPOM 1

58 [IpuknaaHele 3a/1a4u, CBSI3aHHBIE C UIMHIPOM 1

59 | Cdepa u map 1




[Mepeceuenue chepsl 1 mapa ¢ miockocThio. Kacanue mapa u

60 1
cdepbl TNIOCKOCThIO. By 1 n300paxenue mapa

61 [lepeceuenue cepsl u mapa ¢ mwiockocteto. Kacanue mapa u 1
cdepbl TNIOCKOCThIO. By 1 n300paxeHue mapa

62 | YpaBuenue chepsol. [Lnomans cepsl u e€ yacteit 1

63 | Cummerpus cdepsl U mapa 1
CrepeomeTpHuecKHe 3ajaui Ha JOKA3aTeIbCTBO U BBIYUCIICHHE,

64 | cBs3aHHBIE cO Cepoil U mapom, MOCTPOSHHEM X CEUCHHI 1
TUIOCKOCTBIO
CrepeomeTpHueCcKHe 3a/1aui Ha JOKA3aTeIbCTBO U BBIYUCIICHHE,

65 CBSI3aHHBIE CO c(hepoit U mapom, IOCTPOCHUEM HX CEYCHUI 1
TUIOCKOCTBIO

66 | [IpukiagHble 3a1auu, CBsI3aHHbBIE cO chepoit U mapoM 1

67 [ToBTOpEHUE: OKPY)KHOCTH HA TUIOCKOCTH, BBIYMCIICHUS B 1
OKPYXHOCTH, CTAaHIapPTHBIE TIOI0OHSI

68 Pa3znnunble KOMOMHALIMY TeJl BpallleHUs: 1 MHOTOTPaHHUKOB 1

69 | 3amaum mo Teme "Tena M MOBEPXHOCTH BpaIeHHs " 1

70 3anaun 1o Teme "Tena u TOBEPXHOCTH BpallleHUs " 1

71 KonTponbHas paborta "Tena 1 noOBEpXHOCTH BpaleHUs " 1

72 O6bEM uuHApa. Teopema 06 00bEME MPSIMOTO IUITUHIPA 1

73 BbqulcneHHe 00BEMOB TEJ C IOMOIIBIO OTIPEICTEHHOTO HHTErpasa. 1
O06BEM KOHYCA

74 [Tnomaan 60KOBOM ¥ MOJTHOM MOBEPXHOCTH KOHYCA 1

75 CrepeomeTpuueCcKHe 3a/1a4i, CBSI3aHHbIE C BBIUYMCICHHEM 00bEMOB 1
LWIMHAPA, KOHYyca

76 HpI:I'KJ'IaI[HI)Ie 3amauu 1o Teme "OOBEMBI M TUIOIIAN TIOBEPXHOCTEH 1
Ten
O06bEM 1Iapa u mapoBoro cekropa. Teopema 06 00béMe mapa.

77 [Tnomans chepsl. CTepeomeTpuyeckue 3a1a4u, CBsI3aHHbIE C 1
BbIUMCIIEHUEM 00BEMOB 111apa, IIapOBOr0 CErMEHTA U ILIapOBOTO
CeKTopa
[Tpuknagaeie 3agaun 1mo Teme "OOBEMBI TeN'", CBA3aHHBIC C

78 00BEMOM 1mapa u mwiomaaso chepbl. COOTHOIICHUS MEXKIY 1
IUIOIIA/SIMH [TOBEpXHOCTEN M 00bEMaMU IOJOOHBIX Tel
ITooOHbIe Tena B npocTpaHcTBe. M3MeHeHue oobéma mpu

79 | mopoouu. CrepeoMeTpruuecKue 3a/1a4l, CBA3aHHbIE C BBIYUCICHUEM 1
00BEMOB TeJ U IUIONAAel TOBEPXHOCTEH

80 KOP‘I'TpOJ'IbHa}I pabota "[1nommaau noBepXHOCTH U 0OBEMBI KPYTIIBIX 1
Ten

81 JIBmkeHus npoctpancTBa. OToOpakeHus. [IBrkeHHs U paBEHCTBO 1
¢buryp. O0mirie cBONCTBA ABIKEHUN

82 Bup! ABMOKEHMIA: apasuieNbHbli IepeHoC, LIEHTpaIbHasA § 1
CUMMETpHs, 3epKaJIbHasi CHMMETPHSI, TOBOPOT BOKPYT MPSIMOI

83 | [Ipeobpazosanus nogodus. [Ipsimas u chepa Ditnepa 1

84 | 'eomerpuueckue 3a1a4 Ha IPUMEHEHHUE JIBH)KEHUS 1

85 | KontpospHas paboTa "Bekrops! B npocTpaHcTse” 1
O6o6maromiee noBroperre 11 moHATHI 1 METOJIOB Kypca

86 | reomerpuu 1011 xiaccos, cucremaTu3anus 3HaHUMI: 1
"[lapanienbHOCTh NPSAMBIX U INIOCKOCTEN B IPOCTpaHCTBE"

87 | Obo6maromiee nopropenue 11 moHsATHIA 1 METOJIOB Kypca 1




reoMmerpun 10—11 kaccos, cuctemaruszanys 3HaHU: "BekTopsl B
npocrpaHcTee”

O6o6maromee noproperue 11 MOHSATHI U METOJIOB Kypca

88 | reomerpuu 10—-11 kmaccos, cucremaru3zanus 3HaHui: "BekTopsl B 1
npocrpaHcTae”
O6o6maromee noproperue 11 MOHITHI U METOJIOB Kypca

89 | reomerpun 10-11 xnaccos, cucremarusanus 3Hanui: "OOBeM 1
MHOTOrpaHHUKa"
O6o6maromee noproperne 11 MOHIATHI U METOJIOB Kypca

90 | reomerpun 10—11 xaccos, cucremarusanus 3HaHui: "OOBEM 1
MHOTOrpaHHUKa"
O6o0matomiee moBropeHue 11 MOHITHIT 1 METOZIOB Kypca

91 reomerpun 10—11 kmaccoB, cucremaru3anus 3Hanuid: "Tlomram 1
TTOBEPXHOCTHU U 00BbEMBI KPYTIIBIX TeN"
O6o0matomiee nmoBropeHue 11 MOHITHIT 1 METOJIOB Kypca

92 reometpun 10—11 xnaccos, cucremaruzanus 3HaHuil: "Tlnomaam 1
TTOBEPXHOCTH U 0OBEMBI KPYTIIBIX TN

93 | IloBTOpeHme, 0000IEHNE W CHCTEMATH3AIS 3HAHHIA 1

94 Hrorosas KoHTpoJIbHAS paboTa 1 1

95 Hrtorosas koHTposbHAs paboTa 1 1

9% Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJib B Pa3BUTHU 1
COBPEMEHHBIX HHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

97 HcTopust pa3BUTHS CTEPEOMETPHUHN KaK HAYKH U € pOJIb B pa3BUTUHU 1
COBPEMEHHBIX HHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

98 HcTopust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTHH 1
COBPEMEHHBIX HHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

99 HcTopust pa3BUTHS CTEPEOMETPHU KaK HAYKH U €€ POJIb B pa3BUTUU 1
COBPEMEHHBIX HHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

100 HcTopust pa3BUTHS CTEPEOMETPUU KaK HAYKH U €€ POJIb B Pa3BUTHH 1
COBPEMEHHBIX HHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

101 HcTopust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJIb B Pa3BUTUU 1
COBPEMEHHBIX HHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

102 HcTopust pa3BUTHS CTEPEOMETPUU KaK HAYKH U €€ POJIb B PA3BUTHH 1
COBPEMEHHBIX HHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8.5




YUYEBHO-METOJIMYECKOE OBECIIEYEHME OEPA3OBATEJBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYAEHUKA

* Maremaruka: anre6pa u Hayajaa MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacsn JI.C., byry3oB B.®., Kagomues C.b. u
npyrue, AknuonepHoe oouiectBo «M3narensctBo «lIpocBe mieHue»

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJA
Meronnueckue pekoMmenganuu A yuurens. 10-11 kinaccsl (k yaueOHUKY
Artanacsu JI. C. u ap.). UsparensctBo "lIpocBemenue”

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://lesson.edu.ru/

https://infourok.ru/

https://uchi.ru/teachers/Ik

https://fg.resh.edu.ru
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