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IMOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o mpenmery reomerpusi (yriryOJ€HHBbIM YpOBEHb) Ha YpPOBHE
cpeaHero obmiero oOpa3oBaHus pa3paboTaHa HA OCHOBE TpeOOBaHMHM K
pe3ysibTaTaM OCBOEHHMSI OCHOBHOM 00pPa30BaTENbHOM MPOrpaMMbl CPEIHETO
obmero obpazoBanus, npencraieHHbix B PI'OC COO, a Takxke ¢enepaabHOM
paboyeil mporpaMmbl BOCIIUTAHUS; MOJIOKEHUS O pabodyuX MporpamMmmax y4eOHbIX
MPEIMETOB, YICOHBIX KYpCOB (B TOM YHCJIC BHEYPOUHOM JEATEIHHOCTH), YICOHBIX
Moxayieit B coorBercTBum ¢ TpeboBanusimu GI'OC u ®OII nawansHOTrO 00IIETO,
OCHOBHOTO 00111er0 U cpeaHero ooduiero oopazoBanus (Ilpukaz MOY CIII Ne6 ot
30.08.2024 Ne200)

['eomerpust siBisieTcsi OAHUM M3 0a30BbIX KYpCOB Ha YpPOBHE CpPEIHErO
oO01ero 00pa3oBaHusl, Tak Kak 00eCriedYuBaeT BOZBMOXHOCTh M3YyUCHUS TUCIUILINH
€CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH W TMPEAMETOB TYMAaHHTAPHOTO IIMKJIA.
[Tockosmbky  JIOTMYECKOE  MBbIILIEHWE,  (QopMHUpyeMoe  MpU  U3YYEHUU
OOyJarOMIMMUCS TTOHATUHHBIX OCHOB T€OMETPHH, MPH JI0KA3aTEILCTBE TEOPEM H
MOCTPOCHUM LIETIOYKH JIOTUUECKUX YTBEPKIACHUU TPHU PEIICHUU T'€OMETPUUYECKUX
3aa4, yYMEHHME BBIJIBUTaThb M OINPOBEpraTh THIOTE3bl HEMOCPEACTBEHHO
UCIIONB3YIOTCSl MPU PENICHUU 3a/1ad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YAaCTHOCTHU
bu3nYecKux 3a1ad.

[lenp ocBOeHMS mporpamMMbl yaeOHOTO Kypca «['eomerpus» Ha yriayOnéHHOM
YpOBHE — pa3BUTHE WHJMBHUIYAJIbHBIX CIIOCOOHOCTEH OOy4aromuxcs MpH
W3y4EeHUU T€OMETPHUH, KaK COCTABJISIONIEH MpeaMeTHONU obnactu «MaremaTuka u
nHpOpMATHKa»  dYepe3  OOCECICUCHHE  BO3MOXXHOCTH  NPHOOPETEHUS |
UCIIONIb30BaHUs Oojiee TIIYOOKMX TEeOMETPUYECKUX 3HaHUM U JIeUCTBUIA,
CHEeM(PUUHBIX TEOMETPUH, U HEOOXOAUMBIX Ui YCIEIIHOTO MPO(hecCHOHATBLHOTO
o0pa30oBaHusl, CBA3aHHOTO C UCMOJIb30BAHUEM MATEMaTHKU.

[IpuoputeTHBIMM 3aJlauaMu Kypca TEOMETPUM Ha YriayOJIEHHOM YpOBHE,
PaCIIUPSIOMUMY ¥ YCHITHBAIOIUMH Kypc 6a30BOTO YPOBHSI, SIBIISTFOTCS:

paciiMpeHue MpeACcTaBiIeHUs] 0 T€OMETPUM KaK 4acTHU MUPOBON KyJIbTYphl U
(dbopMUpOBaHUE OCO3HAHMS B3aUMOCBSI3U TEOMETPHUH C OKPYKAIOIIIUM MUPOM;

dbopMupoBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIIMX MATEeMaTUYECKUX MOJIESAX, MO3BOJSIONIMX ONUCHIBATH M H3y4aTh
pa3HbIe SBJICHUS OKPYXKAIOIIEro MUpa, 3HAHUE MOHATHIHOTO anmapara 1o pas3aeny
«CtepeoMeTpus» y4eOHOr0 Kypca reOMeTpHH;

dbopMupoBaHuEe  YMEHHUS ~ BIQJACTh  OCHOBHBIMU  MOHSTUSAMU O
IPOCTPAHCTBEHHBIX (UTypax M MX OCHOBHBIMH CBOMCTBAMH, 3HAHHE TEOPEM,
dbopMynT W yMEHHE WX TPUMEHSITh, YMEHHUS JIOKa3bIBaThb TEOPEMBbI M HAXOIUTH
HECTaHJIapPTHBIE CIIOCOOBI PEIICHHUs 3314,



(dopMupoBaHUE YMEHUS paclo3HaBaTh HAa YEPTEKaxX, MOJEISAX U B pEaIbHOM
MUpPE MHOTOIPaHHHMKM M Tejla BpPAILECHUs, KOHCTPYMPOBATh TI'€OMETPUUYECKUE
MOJENH;

(dopMupoBaHUE MMOHUMAHUS BO3MOXHOCTH AKCMOMAaTHYECKOI'O0 IMOCTPOCHUS
MaTeMaTUYeCcKuX Teopui, (pOopMUpOBaHHE MOHMMAaHHUS POJIM AKCHOMATHUKHU MpPH
IIPOBEACHUU PACCYXKICHUM;

dbopMupoBaHuE YMEHHUS BIAJIETh METOAAMM JOKA3aTeIbCTB U aJrOPUTMOB
pElIeHHs, YMEHHSI WX MPUMEHATh, MPOBOJUTH JOKA3aTENIbHbIE PACCYKIEHUS B
XOJI€ pPELIEHUs CTEPEOMETPUYECKUX 33134 U 337a4 C PAKTUYECKUM COJIEPKAHHUEM,
(dopMUpOBaHME TMPEACTABICHHS O HEOOXOJMMOCTH  JOKa3aTeIbCTB  IpHU
00OCHOBAaHUHU MaTEMaTHUUECKUX YTBEP)KJICHUI U POJIM aKCHOMATHKU B TPOBEIACHUU
JNEIYKTUBHBIX PACCYXICHUM;

pa3BUTHE U COBEPUICHCTBOBAHWE HWHTEIUIEKTYAJIbHBIX W TBOPYECKUX
CHOCcOOHOCTEN O0YyJaromMXxcs, MO3HABaTEIbHON aKTUBHOCTH, MCCIIEAOBATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIILJIEHUS, UHTEPECA K U3yYEHUIO T€OMETPHH;

¢dopmupoBanue (YHKIIMOHATBHON TI'PAMOTHOCTH, PEIEBAHTHOW T€OMETPHH:
YMEHUSl PACIIO3HABATH IMPOSBICHUS TE€OMETPUUYECKUX MOHATHH, OOBEKTOB H
3aKOHOMEPHOCTEH B PEAJIbHBIX JKU3HEHHBIX CUTYalHUSX U IPU U3YYEHHM JIPYTHX
Y4E€OHBIX MPEAMETOB, IMPOSIBICHUS 3aBUCUMOCTEM M 3aKOHOMEPHOCTEM,
MOJEIUPOBAHNS PEANIbHBIX CHUTYyallMid, HCCIENOBAHUS MOCTPOCHHBIX MOJEIIEH,
MHTEPHPETALUH [TOJIyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMM COJZIEP/KATEIbHBIMU JIMHUSAMHU y4eOHOro Kypca «l'eomerpus» B
10-11 «xnaccax sBmstorcs: «lIpsMble W IJIOCKOCTM B IPOCTPAHCTBE,
«Muororpanaukn», «Tema  BpameHus», «BeKTOppl M KOOpAWMHATHI B
IPOCTPAHCTBEY, «J{BMKEHUS B IPOCTPAHCTBE.

ChopmymupoBannoe Bo ®PI'OC COO TpeboBaHHE «yMETh OIEPUPOBATH
HNOHATHUSMMY», PEIIEBAHTHBIMU I'€OMETPUU Ha YIIyOJIEHHOM YpPOBHE OOY4YEeHMs B
10-11 xnaccax, OTHOCHTCSI KO BCEM COJEpPXATEJIbHBIM JMHUAM yueOHOIro Kypca, a
GopMUpOBaHUE  JIOTMYECKUX YMEHUWA  pacmpefensercas He TOJIbKO  TI0
COZIEpKATENIbHBIM JIMHUSAM, HO U 10 rogam odydenus. CoaepxaHnue oOpa3oBaHUs,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3ylbTaTaM ocBoeHUs DenepalibHOM padoueit
OporpaMMbl, PacHpeleia€HHbBIM MO TojaM OOYy4YeHMs, CTPYKTYpUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IIPUHLHUIINAIBHBIM BOIIPOCAM 00ydJaroIuecs
oOpallaJiuch ~ HEOAHOKPATHO. ODTO  MO3BOJSIET  OPraHu30BaTh  OBJAJICHHE
reOMETPUYECKUMH ITOHATHUAMH U HaBBIKAMU ITOCJIEOBATENIBHO U ITOCTYIATEIIBHO, C
COOJIO/IEHNEM TIPUHITUIA TPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPEACTABICHUN 00ydaroluXxcs, pacupss U yriayosss
e€, 00pa3ysi MPOYHbIE MHO)KECTBEHHBIE CBS3H.

[lepexona kK U3y4EHHUIO TEOMETPUU Ha YIIIYOJIEHHOM YPOBHE MTO3BOJISIET:



co3natb  ycnoBus i auddepeHnuanuu  o0ydeHHs, TMOCTPOCHUS
WHIUBUYaJbHBIX 00pPa30BATENbHBIX MPOrpaMM, OOECHEUYUTh YriayOJa&HHOe
M3YyYEHHE TEOMETPUH KaK COCTABIIIONIEH ydeOHOro mpeamera « MaTtemMaTikay;

MOJTOTOBUTh OOYYAIOIIUXCS K TPOJODKCHUIO HW3YYEHHS] MATEMaTHUKH C
yuéToM BbIOOpa Oymymied mnpodeccuu, obecreurBas MPEEMCTBEHHOCTh MEXITY
o01uM U poeccuoHaTbHBIM 00pa30BaHUEM.

Ha wusydenne yueOHoro kypca «l'eomeTpusi» Ha YriyOJIEHHOM YpOBHE
orBogutcs B 11 kmacce — 102 gaca (3 waca B Heelmo).

COIEPKAHUE OBYUEHUA
11 KVIACC

Tesa Bpamenust

[ToHsATHA: LUIMHAPUYECKAs MOBEPXHOCTh, KOHUYECKAs IOBEPXHOCTb,
chepuueckas TOBEPXHOCTb, oOOpa3yrouMe MnoBepxHocTe. Tenma BpalleHuUs:
HWIMHIpP, KOHYC, YCEUE€HHBIH KoHyc, cepa, map. BzaumHoe pacmnonoxeHue
chepbl M TUIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. HM3o0paxenue Ten
BpallleHUus Ha TuiockocTH. Pa3Béprka nmnuHapa u koHyca. Cummerpusi cepsl u
niapa.

O6béM. OcHoOBHbIE cBoOWicTBa 00bEMOB Ten. Teopema 00 00bEME
NpSIMOYTOJILHOTO Tapajuienenunena u cieactsuss u3 He€. OObEM mpsMoil u
HAKJIOHHOW MPU3MBI, [WIAHJpa, TUpaMHUIbl U KoHyca. OOBEM I1apa U 1apoBOTo
CerMeHTa.

KoMmOuHanuu Ten BpalleHUss U MHOrorpaHHukoB. [Ipu3ma, BnucaHHas B
HWIMHAD, OINHUCAaHHAas OKojo uwiuHapa. Ilepeceuenue cdepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepbl miockoctbio. [loHATHE MHOrOrpaHHHKa,
OMKMCAHHOTO OKOJIO cdephl, cepbl, BOUCAHHOM B MHOTOIPAaHHUK WM TEJO
BpAILICHHUS.

[Tnomans MOBEpXHOCTH LWJIMHIpPA, KOHYyCa, IJomanb cepsl U €€ yacTei.
ITonobue B mpoctpanctBe. OTHOIIEHHME OO0BEMOB, IUIOMIAECH ITOBEPXHOCTEH
nonoOubIX Quryp. [IpeobpasoBanue momobusi, romoreTus. Pemienue 3amad Ha
IUIOCKOCTH C UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnil MHOTOIPaHHUKOB M TEJ BPAILCHHS: CEYEHUS IUIUHIPA
(mapayieIbHO Y TMEPHEHAMKYJSIPHO OCH), CEUEeHHS KOHyca (mapasuiesibHbIC
OCHOBAHMIO U MIPOXOSIINE Yepe3 BEPIINHY), CEUCHHS 1Iapa, METObl IIOCTPOCHUS
CEUEHMII: METOJ/ CJIEIOB, METOJ BHYTPEHHEIO MPOEKTUPOBAHUS, METO MEpPEHOca
CEKYIIEH MITIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopel B mpoctpaHcTBe. Omnepanuu Hajx BeKTopamu. BektopHoe
YMHOXEHUE BEKTOpOB. (CBOWICTBA BEKTOPHOTO YMHOXEHMS. IIpsimoyrosmpHas
cucTemMa KoopJauHar B mpoctpaHcTBe. Koopannarsl BekTopa. Pa3noxenue BekTopa



no ©Oa3ucy. KoopaWHATHO-BEKTOPHBIM METOJ MpPU PEHICHUH TeOMETPHYCCKUX
3aj1ad4.

J{BMKEHUSI B IPOCTPAHCTBE

JBmxenus: mpoctpancTBa. OtoOpaxeHus. [[BkeHUST W paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBIWKEHUH. Bunpl JIBWXKEHUN: TMapauieJbHBIM IEpeHocC,
LCHTpaJbHAasi CUMMETPHUS, 3€PKAIbHAS CHUMMETPHUS, ITOBOPOT BOKPYTr IPSIMOM.
[IpeobpazoBanus nogodus. [lpsamas u chepa Ditnepa.

IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHMS YYEBHOI'O
KYPCA «TEOMETPUSI» (YIJIYBJIEHHBINA YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaknanckoe BOCIMTAHUE:

c(hOpMUPOBAHHOCTH TPAXKAAHCKON MO3UIIMK 00YHarOIIErocsi Kak akTUBHOT'O U
OTBETCTBEHHOIO0  4J€Ha  POCCUHCKOro  oOILIecTBa,  MPEACTABIECHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IMUYHBIX CTPYKTYp, SIBICHHIA,
IpoLenyp TIpaxaaHCKOro oOmiecTBa (BBIOOPBI, ONPOCHl W JAPYyroe), yMEHHE
B3aMMOJICCTBOBATh C COLMAJBHBIMA HMHCTUTYTaMHU B COOTBETCTBUH C HX
GYHKIUSIMH 1 HA3HAYCHUEM;

2) naTpMoOTHYeCKOe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTh POCCUMCKON T'pa)KJAHCKOW UACHTUYHOCTH, YBAXKEHUS K
NPOLIJIOMY W HACTOAIIEMY POCCHUHCKOM MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTMKEHUSIM POCCUMCKMX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKOMN LIKOJIbI,
UCIOJIb30BaHUE JTHX [OCTHXKEHMM B JApPYyruX HaykKaX, TEXHOJOTusax, cdepax
SKOHOMMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JTYXOBHBIX LIEHHOCTEW POCCUICKOTr0 Hapoaa, chOPMHUPOBAHHOCTh
HPAaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTrO MOBENEHHSI, CBI3aHHOI'O C MPAKTHYECKUM
NPUMEHEHUEM JOCTW)KCHUN HAyKu U JICSITENbHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOIO BKJIA/1a B IOCTPOECHUE YCTOMYMBOIO OYYILIETO;

4) 3cTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIKOYAs 3CTETUKY MaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajlad, PEIIeHUH, pacCyKICHHUH, BOCOPUUMYHUBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3jIMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocMTaHue:

chOpMUPOBAHHOCTh yYMEHMSI TPUMEHSATH MaTeMaTUYeCcKHe 3HaHUs B
MHTEpecax 3I0pOBOro U 0e301acHoro o0pasa KU3HU, OTBETCTBEHHOE OTHOLLEHHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE MUTaHUE, COANIAHCUPOBAHHBIM PEXKUM 3aHSATUU U
OTJbIXa, peryispHas (u3nueckas aKTUBHOCTb), (U3NYECKOE COBEPUICHCTBOBAHUE
MIPU 3aHATUAX CHIOPTUBHO-030POBUTENBHON IEATENBHOCTHIO;



6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAy, OCO3HAHHME IIEHHOCTH TPYAOJIOOUs, HWHTEpeC K
paznuuHbIM  chepam  mpodeccHOHANLHOM  JIEATENIbHOCTU,  CBSA3aHHBIM €
MaTeMaTUKOW M €€ NTPUIOKEHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymieit mnpodeccuu U peaiu30BbIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTH K  MareMaTU4ecKoMy  OOpa3oBaHUI0 U
caM000pa30BaHUI0 HAa TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTH K AaKTUBHOMY
YYACTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUUYE€CKON HAMPaBIE€HHOCTH;

7) 3K0JIOTHYECKOE BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh  AKOJIOTUYECKOM  KYJIBTYpbl, TIOHUMAHHE BIUSHUS
COLIMAIbHO-3KOHOMUYECKHUX TPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIMAIBHOM
Cpelbl, 0CO3HAaHUE TI00ATLHOTO XapakTepa dKOJIOTHIECKUX MPOOIeM, OPUCHTAIIHS
HAa TPUMEHEHHE MaTEMAaTHMYECKUX 3HAHMU [JI pelIeHUs 3ajad B 00J1acTu
OKpYKaloIIeH Cpelibl, IUIAHUPOBAHHE IIOCTYNKOB W OLIEHKH HX BO3MOXHBIX
ITOCJICICTBUM I OKPYXKAKOIIEU CPEeJIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM M OOILECTBEHHOM  MPAKTUKH, [OHUMaHUE
MaTeMaTHYeCKOll Haykd Kak cdepbl 4YeIOBEYECKOM MeATEIbHOCTH, 3TaloB €&
pa3BUTUSL W 3HAYUMOCTH JUJIS Pa3BUTHS LHUBWIM3ALUM, OBJIAJICHUE SI3BIKOM
MaTeMaTUKM U MaTEMaTUYECKOM KyJIbTYpOM KakK CpPEJACTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYHIECTBIISITh TPOEKTHYIO M HCCIEAOBATENbCKYIO JI€ATEIbHOCTD
UHIUBUYaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIE YHUBEPCATIbHbIC YUeOHbIE eiiCTBUS

ba3oBbIe JJoruueckue 1eMCTBUA:

BBIABJISITh U XapPAaKTEPHU30BaTh CYIIECTBEHHBIE NMPU3HAKKM MaTEMaTHYECKHUX
OOBEKTOB, TOHSTUH, OTHOUIEHUM MEXAY TOHATUSIMHU, (HOPMYIUPOBATH
OTIpE/ICIICHNsI TIOHATHH, YCTAHABIMBATH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIHH,
OCHOBAHUS JIJIs1 0000IIEHUS M CPAaBHEHUSI, KpUTEPUH ITPOBOJMMOTO aHAIM3a;

BOCIIpUHUMATh,  (HOPMYIMpPOBaTh W  MPeoOpa3oBBIBATH  CYKICHUS:
yTBEPAUTEIbHBIC U OTPUIIATENIbHBIC, SIMHUYHBIC, YACTHBIC U 00IIKE, YCIOBHBIE,

BBIABJISITh MAaTEMaTUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUMS
B (paKTax, JaHHBIX, HAOIIONECHUSIX U YTBEP)KICHUSX, MPEJaraTh KPUTECPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TIPOTUBOPEUHIA;

JIeTIaTh BBIBOJABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIFOUEHHUM, YMO3AKJIFOUEHHI 110 aHAJIOTUH;



MPOBOIUTH CAMOCTOSATENIHHO JI0KA3aTelIbCTBA MATEMATUUECKUX YTBEPKICHUN
(IpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIINIO, IPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS W BHIBOJIBI,

BBIOMpATh crmoco0 perieHus: y4eOHOM 3adauu  (CpaBHUBATh HECKOJBKO
BapUAHTOB  pEUIeHMWs, BbIOMpaTh  HauOojiee MOAXOAAIUMUA € y4ETOM
CaMOCTOSITETILHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciieoBaTe1bCKHE ACHCTBUSA:

WCIIOJIb30BaTh BOIPOCHI KaK HCCIICAOBATEIBCKUNA HWHCTPYMEHT ITO3HAHMSI,
dbopMynrpoBaTh  BOMPOCH,  (DUKCUPYIOIIHE  MPOTUBOpPEYHE,  MPOdIEMY,
yCTaHABJIMBATh MCKOMOE WM JIaHHOE, (OPMHUPOBATh THIIOTE3y, apryMEHTHPOBATH
CBOIO TIO3UITUIO, MHECHHE;

MPOBOJUTH CAMOCTOATEIHFHO CIUIAHHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHUE
110 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro 0O0ObEKTa, SIBJICHUS, MpoIiecca,
BBISIBJICHHUIO 3aBUCUMOCTEHM MEX]ly OOBEKTaMU, SIBICHUSMH, POIIECCAMH;

CaMOCTOSITEILHO (POPMYJIUPOBATh OOOOIIEHHMS W BBIBOJBLI MO pe3yJbTaTam
MPOBENEHHOTO  HAOMIOJEHUs,  WCCIEOBaHUS, OIEHWBAaTh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJIbTAaTOB, BHIBOJOB U 0000IIECHNUI;

MPOrHO3UPOBATh BO3MOXKHOE pA3BUTHE IIpollecca, a TaKKe BbIABUTAThH
MIPENTOIOKEHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmei:

BBISBIIATH JACPUITUTH WH(DOPMAIUHY, JAaHHBIX, HEOOXOMUMBIX JIJII OTBETa Ha
BOMPOC U JJIs PEIICHUS 3aauH;

BbIOMpATh MH(OPMALINIO U3 UCTOUHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATD,
CUCTEMATU3UPOBATh W HMHTEPIPETHPOBATh WHOOPMAIMIO PA3TUYHBIX BHJIOB U
¢dbopM mpencTaBieHus;

CTPYKTYpHpOBaTh WH(OpPMAIUIO, MPEACTABIATh €€ B PasIu4HbIX (opMax,
WUTIOCTPUPOBATh IpaduueCcKu;

OLICHUBATh HaAEKHOCTh uHdopMaIu o CaMOCTOATEJILHO
chOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiicTBHUSA

OO0menue:

BOCIIPUHUMATH U (DOPMYIMPOBATH CYKJCHUSI B COOTBETCTBUU C YCIOBUSMU H
LensiMU  OOIIEHHUSI, SICHO, TOYHO, TPaMOTHO BBIpAXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M THCbMEHHBIX TEKCTaX, JIaBaTh IMOSICHEHUS MO XOAYy PEIICHHS 3a/JauH,
KOMMEHTHUPOBATH MOTYYECHHBIA PE3yIbTaT;

B XOJIe¢ 0OCYXKIeHHUsI 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOM TEMBbI,
npoOJieMbl, pelllaeMol 3aJaud, BBICKA3bIBATh WJECH, HAIECJICHHbIE Ha TMOUCK
pelIeHusl, COIMOCTABISATh CBOM CYXKICHHUS C CYXICHUSMH JPYTUX YYaCTHUKOB
nayajora, OOHapy)KHUBaTh pa3IMYMe W CXOACTBO IO3MIIUN, B KOPPEKTHOH (opme
bopMyIMpoBaTh pa3HOTIACUs, CBOM BO3PAKEHUS,



IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4yM, dKCIIEPUMEHTA, UCCIIEN0BaHus,
IPOEKTa, CaMOCTOSTENLHO BBIOMpaTh (hOpMaT BBICTYIJICHHS € Y4E€TOM 3aaay
MPE3EHTAIMU U OCOOCHHOCTEN ayAUTOPHH.

PerynsiTuBHbIe YHHBeEpcaIbHbIEe YUeOHbIe /1eiicTBUS

Camoopranmzanmsi:

COCTaBIIATH IIJIaH, aJITOPUTM PEIICHUS 3a7a4M, BRIOUPATh CIIOCO0 PEIICHHS C
y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTPO/Ib, IMOLMOHATbHBIH HHTEJJIEKT:

BJIQJICTh  HABbIKAMM  TIO3HABATEIbHOM  pedieKCMUM  Kak  OCO3HAHUS
COBEPIIAEMbIX JIEWCTBHA W MBICIUTEILHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJICTh
crocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIA TMpoIlecca M pe3yibTara PEIICHHUS
MaTeMaTHYCSCKOM 3aJ1auH;

MPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH IPH PEIICHUH 3aadH,
BHOCHUTH KOPPEKTUBBI B JCATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, TAHHBIX,
HaNCHHBIX OIMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa €U U YCIOBUSIM, OOBSICHATH MPUUUHBI
JOCTKEHUS WM HEJOCTIKCHUS Pe3yJIbTaTOB ACATEIHbHOCTH, HAXOIUTh OIINOKY,
JlaBaTh OIICHKY MPHUOOPETEHHOMY OIIBITY.

CoBMmecTHAS 1eATEJIbHOCTD:

MOHUMAaTh U HMCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHON M WHAMBHUAYaIbHOU
paboOThl TpU peleHuH Y4eOHbIX 3a/Jady, NPUHUMATh 1Elb COBMECTHOM
JESITENHHOCTH, TUTAHUPOBATh OPTaHU3AIMIO COBMECTHOW pabOThI, PacHpenesTh
BUJbl PabOT, JOroBapUBaThCs, OOCYXKIaTh MPOLECC M pe3yibTar paldoThl,
000011aTh MHEHHSI HECKOJILKUX JTFOJIEH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboThl (0OCYXaAeHUS, 0OMEH MHEHUH,
«MO3TOBBIE€ IITYPMB» W HWHBIE), BBIIOJHATH CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOU JACHCTBUS C JPYTMMHU YJCHAMU KOMAaHbI, OICHUBATH
KayecTBO CBOETO BKJaJia B OOUIUH MPOIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aMOJICHCTBHUS.

HPEIMETHBIE PE3YJIBTATHI

K konity 11 kiaacca oOydaronuiics HAy4duTCs:

e CBOOOJHO OIEPUPOBATH MOHATHUSIMH, CBSI3AHHBIMU C LWJIMHAPUYECKOM,
KOHUYECKOH W c(epudecKkoil TOBEPXHOCTSIMHU, OOBACHITH CIOCOOBI
MOJIyYEHUS;

e OIEPUPOBATH MOHATUSMHU, CBI3AHHBIMU C TE€JIaMH BPAILCHUS: [UIUHAPOM,
KOHYCOM, c(hepoil 1 1mapom;

e pacrmo3HaBaTh Teya BpaileHus (IWIMHAP, KOHYC, chepa U 1ap) H
OOBACHSTH CIIOCOOBI MOTYUYEHUSI TEJl BPAILICHHUS;



KJIacCU(UIIUPOBATH B3AUMHOE PACIOJIOKEHHE CPephl U TIOCKOCTH;
BBIYHCIISATh BEJIIMYUHBI DJIEMEHTOB MHOTOI'PAHHMKOB M TEJ BpAICHUA,
O0BEMBI U TUIOMIAIA MOBEPXHOCTEH MHOTIOIPAaHHHUKOB U TEJl BPALLEHUA,
reOMETPUYECKUX TeJl C MPUMEHEHHEM (HOpMYIT;

CBOOOJTHO ONEPUPOBATh MOHATUSIMHU, CBSI3AHHBIMU C KOMOWHAIIUSIMHU T
BpallleHUsI ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cdepy u
OINMHMCAaHHBIA OKOJIO cepsrl, cepa, BIUCaHHAS B MHOTOTPAHHUK HIIM TEJIO
BpaIleHUs;

BBIYHCIISATh COOTHOIIEHUS MEXTY TIJIOMIAIsIMU MOBEPXHOCTEN U 00BEMaMu
IMOJTOOHBIX TEJI;

n300pakaTh H3ydaeMble (UTYPHI, BBINOIHITH (BBIHOCHBIC) TUIOCKUE
YEepTEXKU U3 PUCYHKOB NPOCTHIX OOBEMHBIX (DUTYp: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEYEHUS TEJ BPALLCHMUS;

U3BIIEKaTh, WHTEPIPETUPOBATh W MPEoOpa30BbIBATH HUHQPOPMALIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, NPeICTAaBICHHYI0 Ha
yepTexax U PUCYHKax;

CBOOOIHO OMEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSATH OMNEPAllUU HAJl BEKTOPaMU;

3aJ1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPANHAT;
peniaTh TEOMETPUUECKUE 3a/1aul Ha BBIYMCIICHUE YTJIOB MEXK]Yy MPSIMbIMU
U TUIOCKOCTSIMHU, BBIUKMCIICHHE PACCTOSIHUM OT TOUYKU /IO IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METO/1a IIPH PEILICHUU;
CBOOOZIHO ONEpUPOBaTh MOHATUSMHU, CBSA3AaHHBIMM C JIBHDKEHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA ABUKCHUN;

BBITIOJIHATh M300paKEHUs]I MHOTOIPAaHHUKOB U Tl BpalleHUs TNpU
MapajjIeIbHOM  NEPEHOCE, LEHTPAJbHOW CHUMMETPUH, 3€pPKaJIbHOU
CUMMETPHH, MPU ITOBOPOTE BOKPYT MPSMOH, TPeoOpa3oBaHus MOA00US;
CTPOUTH CEYEHHUsI MHOTOTPAHHUKOB M TEJI BPAILEHUS: CEUCHMS IUIMHApA
(mapannenbHO U NEePIeHANKYISIPHO OCH), CEYEHUs KOHYyca (TapasuielibHbIe
OCHOBAHHUIO U MPOXO/SIINE Yepe3 BEPIINHY), CEUCHHUS 111apa;
UCIIOJIb30BaTh METOJABl MOCTPOCHHSI CEYEHUH: METOJ CJIEA0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH TIOCKOCTH;
JTIOKa3bIBaTh TEOMETPUUYECKUE YTBEPXKICHUS;

MPUMEHSATh TeOMETpUUecKre (aKThI ISl PEIICHUS] CTEPEOMETPHUCCKHUX
3a/a4, MPEANOJaraliiuX HECKOJBKO IIaroB pEIIEHUs, €CIIM YCIOBUSA
IPUMEHEHUS 3a/IaHbl B IBHOM M HESIBHOU opMme;

pemiath 3aJayd Ha JIOKa3aTelIbCTBO MAaTeMaTHYECKUX OTHOIICHUH U
HAXO0XJICHUE T€OMETPUUECKUX BEITUYMH;

MPUMEHSTh MPOrPaMMHBIE CPEACTBA U JIEKTPOHHO-KOMM YHUKAIIMOHHbBIC
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUUECKUX 33]1a4;



IPUMEHATh  IIOJIyYEHHBIE  3HAHUA  Ha  IIPaKTUKE:  CpPaBHUBATh,
aHAJIN3UPOBATH U OLICHUBAThH peajibHbIE CUTYalluH, IPUMEHATh U3Y4YCHHbIE
MOHATHUS, TEOPEMBbI, CBOMCTBA B Mpolecce TOUCKAa  pPELIEHUs
MaTeMaTHYecKd  CPOPMYIMPOBAHHOW  MpoOJEMbl,  MOJAEIUPOBATH
peayibHbIE CHUTYallUd Ha SI3bIKE T'€OMETPHUM, HMCCIIEI0BAaTh IMOCTPOCHHBIE
MOJEIM C MCHOJB30BAHUEM T'€OMETPUYECKUX TIOHATHM U TEOPEM,
anmapara aiareOpbl, pelarb MOPAaKTHUYECKUE 3aJaud, CBA3aHHBIE C
HaXO0XJICHUEM T€OMETPHUUECKUX BEJINYNH;

UMETh NPEJCTaBIECHUS 00 OCHOBHBIX ATalax pPa3BUTUS T'€OMETPUU Kak
COCTaBHOM YacTH ()yH/IaMEHTA Pa3BUTHS TEXHOJIOTHMA.

TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIACC
Ne
i HaumeHoBaHue pa3/iesioB U TeM MPOrpaMMbl KoanuecrBo
4acoB

1 AHanMTHYECKas TEOMETPHs 15
2 [ToBTOpeHue, 0000IIeHIE U CUCTeMATH3alls 3HAHUN 15
3 O0BEM MHOTOrpaHHUKA 17
4 Tena Bpamenus 24
5 [To111a,11 MOBEPXHOCTH U 00BEMBI KPYTJIBIX TEJ
6 JIBrOKeHUS
7 [ToBTOpeHue, 0000IICHHE U CUCTEMAaTH3aIUs 3HAHUIA 17

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102




HOYPOYHOE IINTAHUPOBAHHUE

11 KJIIACC
Ne
Tema ypoka KosnuyecrBo
n/m 4acoB

1 [ToBTOpenue tembl "KoopauHaTel BEKTOpa Ha MIOCKOCTH U B 1
MpoCcTpaHcTBe"

2 [ToBTOpenue tembl "CkalisipHOE TPOU3BEIEHUE BEKTOPOB" 1

3 [ToBTOpeHue Tembl "Brruucienue yria Mexay BEKTOpaMu B 1
pocTpaHcTBe"

4 [ToBTOpenue Temsl "YpaBHEHHE IPAMON, TPOXOASIIEH Yepe3 IBE 1
TOYKH"

5 YpaBHEHUE MJIOCKOCTU, HOpMaJlb, YpaBHEHUE TUIOCKOCTH B 1
OTpe3Kax

5 YpaBHEHUE MJIOCKOCTH, HOpMaJb, ypaBHEHUE TUIOCKOCTH B 1
OTpe3Kax
BekropHoe npousseneHue 1
JIuneiiHble HEpaBEeHCTBA, JIMHEHHOE IIPOrPaMMHUPOBAaHHE
JIuneiiHble HEPAaBEHCTBA, IMHEHHOE IIPOrPaMMHUPOBAHHE

10 AHanMTHYECKHE METOABI pacyéTa yriia Mexxay NpsIMbIMU B 1
MHOT'OI'paHHUKaX

1 AHanuTHYeCKHEe METOABI PacyéTa yria MeXay IJIOCKOCTAMU B 1
MHOI'OI'PaHHUKAX

12 ®dopmyra pacCTOAHUSA OT TOUKH JI0 IIOCKOCTH B KOOPAWHATAX

13 Haxoxenue paccTosiHUN OT TOUKH J10 MJIOCKOCTH B KyOe 1

14 HaxoxaeHue paccTossHUl OT TOYKHU J0 MJIOCKOCTH B TPABUIIbHOU 1
nupamuzae

15 KonrtponeHas pabora "AHanutudeckast reomeTpus" 1

16 CeueHrss MHOTOTPAaHHUKOB: CTaHJAPTHbIE MHOI'OTPAHHUKHU

17 CeueHMst MHOTOI'paHHUKOB: METOJ] CJIE/10B

18 CeueHrs MHOTOTPAHHUKOB: CTaHJAPTHBIE IIJIOCKOCTH, MTEpECcCedeHUs 1
HPSIMBIX U IJIOCKOCTEN

19 [TapannensHble IPAMbIE U IIJIOCKOCTH: HapajlleIbHbIE CEUEHUs 1

20 [TapannenbHbie NpsMbIE U MJIOCKOCTU: PACUET OTHOIIEHUM 1

21 [TapannenbHble IPSAMbIE U IIJIOCKOCTH: YIJIbl MEXKIY 1
CKPEILMBAIOIUMHUCS TPIMBIMU
[lepneniuKyIsIpHBIE NPSIMBIE U TIJIOCKOCTU: CTaHJAPTHBIE MAPHI

22 MEPIIEHIUKYJIIPHBIX MIJIOCKOCTEH U MPSAMBIX, CAMMETPUU 1
MHOT'OIPaHHUKOB

93 [lepnieHiUKyIIsIpHBIE MPSMBIE U IIJIOCKOCTU: TEOPEMA O TPEX 1

nepreHANKy s pax




HepHGHI[I/IKyJ'IHpHBIG IPpAMBIC U IJIIOCKOCTH: BBIYHUCJICHUA JJIMH B

24 MHOTOI'paHHHUKaX

95 [ToBTOpEHME: TIIIOIMIAN MHOTOYTOITBHUKOB, (DOPMYJIBI JJIst
MJI0MAAeH, COOOpakeHus MoT00us

26 [ToBTOpEHuUE: MIIOIIAIM MHOTOYT'OJIHUKOB, (POPMYJIBI IS
IJIOMIAACH, COOOpaXKEHUs MOT00us

97 [ToBTOpEHME: TIIOIMIAIM MHOTOYTOJILHUKOB, (DOPMYJIIBI IS
MJI0MAAeH, COOOpaKeHus oa00us

28 [1nomanyu ceueHnii MHOrOrPaHHUKOB: TUIOLIAAU ITOBEPXHOCTEN,
pa3pe3aHusi Ha 9acTH, COOOpaKeHUS TTOT00MS

29 [1nomanu cedyeHnii MHOrOrpaHHUKOB: TUIOLIAU TOBEPXHOCTEH,
paspe3aHus Ha 4aCTH, COOOPaKeHHsSI TTO100us

30 KonrtponpHas pabora "[loBTOpEeHNE: MHOTOTpaHHUKH, CEYEHMUSI
MHOT'OI'PaHHUKOB"

31 O0beM Tenma. OObeM MPSAMOYTOIBLHOTO MapaiIe/IeHIe/a

32 3amaun 00 ynBoeHHH Ky0a, 0 KBapaTtype Ky0a; O TPUCEKIIUHU yIiia

33 CrepeomeTpuuecKue 3a1a4u, CBsI3aHHbIE C 00BEMOM
MPSIMOYTOJILHOTO TTapalIeyeuIe/a

34 [Ipuknagnsie 3a1aun, CBA3aHHBIE C BBIYUCIEHUEM 00BbEMA
PsIMOYTOJIFHOTO TTapaJliesienurneia

35 O06bEM MPAMOI TPU3MBI

36 CrepeomeTrpuueckue 3a1a4u, CBSI3aHHbIE C BBIYUCICHIEM 00BEMOB
NpSAMOU TTPU3MBI

37 [IpuknanHbie 3a/1a4u, CBSI3aHHBIE C 00BEMOM MPSIMOM MTPU3MBI

38 Brruncnenrne o0bEMOB Tel C TOMOIIBIO ONMPEAeIEHHOTO HHTErpaa.
O0bEM HAKIIOHHOM MPU3MBI

39 Brruucnenne 00bEMOB TeJ ¢ TOMOIIBIO ONMPEAEIEHHOT0 HHTETpaia.
O0BEM UpaMuIbl

40 ®opmyna 06béMa mupaMusl. OTHOIIEHHE 00HEMOB TUPAMUT C
00ITMM yTJIOM

41 ®opmyna 06bEMa nupaMuisl. OTHOLIEHHE 00BEMOB MUPAMUJ C
00IIMM yTJIOM

42 CrepeoMmeTpuyecKue 3a1auu, CBsI3aHHbIe ¢ 00BEMaMH HaKJIIOHHON
HPU3MBI

43 CrepeomeTpuueckue 3a1a9u, CBSI3aHHbIE C 00bEMaMU TUPAMHIBI

44 [Tpuknaaueie 3amaun o TeMe "OO0bEMBI Ten", CBSI3aHHBIE C
00BHEMOM HAKJIOHHOM MPU3MBI

45 [Tpuxnaausie 3agaun o Teme "OO0bEMBI Ten", CBA3aHHBIE C
00BEMOM TTUPAMHUIBI

46 [TpumeHenue 00bEMOB. BeIuncieHne paccTosHUS 10 TIOCKOCTH

47 KonrtponeHas pa6ora "O0bEM MHOrorpaHHuka'




[{unmHapryeckas TOBEPXHOCTh, 00pa3yIoLe IUINHAPUIECKON

48 1
MOBEPXHOCTH

49 Humauap. Ipsamoit kpyrosoi numuHAp. [1nomane noBepxHocTr 1
UTAHPA

50 Konunueckast moBepxHoCTh, 00pa3yromye KOHUIeCKOon 1
noBepxHocTu. Konyc

51 CeueHne KOHYyca MIOCKOCThIO, MapalIeIbHON MIIOCKOCTH 1
OCHOBAHUS

52 Yceuénnplii Konyc. M300pakxeHne KOHYCOB M yCEYEHHBIX KOHYCOB 1

53 [Tnomaas 60KOBOM MOBEPXHOCTH U TIOJIHON TTOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOI MOBEPXHOCTH U MOJHON MOBEPXHOCTU KOHYCA 1

55 CrepeoMeTpHUYECKUE 3a1aU1 Ha JI0KA3aTEIbCTBO U BBIYUCIICHUE, 1
MOCTPOCHUEM CEUEHUH IMIIMHIpa, KOHyCca

56 CrepeoMeTpuyecKue 3a1a4d Ha JI0KA3aTeIbCTBO U BRIYUCIICHUE, 1
MOCTPOCHUEM CEUEHUH MIIMH/Ipa, KOHyCa

57 [TpuknagHble 3aa4M, CBA3aHHbIC C IUJIHHIPOM

58 IIpukiiagHble 3aa4u, CB3aHHbBIE C LHJIMHIPOM 1

59 Cdepa u map

50 [Tepeceuenne cdepsl u mapa ¢ miockocteio. Kacanue mapa u 1
cdepbl I0CKOCThI0. By n n3o0pakeHne napa

61 [Tepeceuenue chepsl U mapa ¢ miaockocTbio. Kacanue mapa u 1
cdepbl mIockocThi0. Bua u n3obpaxxkenue mapa

62 VYpasuenue cepsl. [Lnomans chepsl u €€ yacreit 1

63 CummMmertpus chepsl U mapa
CrepeoMeTpruyecKue 3a1a91 Ha JI0KA3aTEeIbCTBO U BRIYUCIICHUE,

64 CBsI3aHHBIE CO c(epoii U MapoM, TOCTPOSHUEM X CCUCHUM 1
IJIOCKOCTBIO
CrepeoMeTpryecKue 3aa91 Ha JI0KA3aTeIbCTBO U BBEIUMCIICHHE,

65 CBsI3aHHBIE CO c(epoii U MapoM, TOCTPOECHUEM UX CeUCHUM 1
TUIOCKOCTBIO

66 [IpuknamHble 3a/1a4u, CB3aHHBIC CO C(HEepOo U MapoM 1

67 [ToBTOpEHUE: OKPYKHOCTh Ha MIOCKOCTH, BEIYUCIICHUS B 1
OKPYKHOCTH, CTaHAApTHBIC TIOJ00MS

68 Paznuunble KOMOMHAIMY TEN BPAIleHNUs U MHOTOTPAHHHUKOB 1

69 3anayu no reme "Tena v NOBEPXHOCTH BpaleHus" 1

70 3amauum 1o Teme "Tena u MOBEpXHOCTH BpalieHus " 1

71 KonrponeHas pabora "Tena u noBepxHocTu BpaeHus" 1

72 O0béM nmimmHIpa. Teopema 00 00bEME MPSIMOT0 MUIUHIPA 1

73 Brruncienrne 00bEMOB TeIl ¢ TOMOIIBIO ONMPENeIEHHOTO HHTErpaa. 1
O6bEM KOHYCa

74 [Tnomaar 6OKOBOM M MOJTHOM MOBEPXHOCTH KOHYCA 1




75

CrepeomeTpuueckne 3a1a9u, CBSI3aHHbIE C BRIYUCICHIEM 00hEMOB
LUIMHApPa, KOHyca

76

[Tpuknaausie 3aaun 1o Teme "OO0bEMBI U IIIOIIAIN TOBEPXHOCTEN

n

TCI

77

O0béM mapa u mapoBoro cexropa. Teopema 06 00bEMe mmapa.
[Tnomane chepbl. CTepeoMeTpuyecKre 3a/1auu, CBSI3aHHBIC C
BBIUHCIICHHEM 00BEMOB IIapa, apOBOr0 CErMEeHTa M IapOBOTO
ceKkTopa

78

[Tpuknaausie 3agaun 1o Teme "O0bEMBI Ten'", CBA3aHHbIE C
00BEMOM 11apa U miomaabio chepbl. COOTHOLUIECHUS MEXKAY
IUIOIIAIIMU TOBEPXHOCTEH U 00bEMaMH MOAOOHBIX Tell

79

[Tonobuswie Tena B mpocTpaHcTBe. M3Menenune o0béma mpu
nonobun. CTepeoMeTpruuecKre 3a/1a4u, CBSI3aHHBIE C BHIUYNCIEHUEM
00BEMOB TeI U IJIOIIAJIEH TOBEPXHOCTEHN

80

KonrtponeHas pabora "[lnomaay moBepXHOCTH U 00BEMBI KPYTIIBIX

n

TCJI

81

JBuxenus npoctpanctsa. OtodpaxkeHus. J|BUkKeHUs 1 paBEHCTBO
¢uryp. O61mue cBOCTBA ABMKECHUN

82

Bunbl 1BM>KEHMI: TapallelIbHBII IEPEHOC, LICHTpaIbHAas
CUMMETpHS, 3€pKallbHasi CHMMETPUS, IOBOPOT BOKPYT IPSAMOM

83

[TpeobpazoBanus nogobus. [1psmas u chepa Ditnepa

84

FGOMeTpI/I‘{CCKI/Ie 3aa41 Ha NPUMCHCHHUEC IBUKCHUA

85

KonTpomnsHas pabora "BekTopsl B mpocTpancTBe"

86

O6o6maromee nopropeHue 11 noHaTuil 1 METO10B Kypca
reometpun 10—-11 knaccos, cucremaTusanys 3HaHWMN:
"IlapaienbHOCTh IPSIMBIX U IUIOCKOCTEH B IpocTpaHcTBe”

87

O6o6mraromee nopropenue 11 MoHATHI U METOIOB Kypca
reometpun 10—11 kaccoB, cucrematusanus 3HaHui: "BekTopsl B
npocTpaHcTBe"

88

O6o6maroniee nopropeHue 11 noHATHI 1 METOI0B Kypca
reomerpun 10—-11 knaccoB, cucrematu3sanus 3HaHul: "BekTopsl B
npocTpaHcTee”

89

O6o6mraromee mopropenue 11 MOHATHI U METOIOB Kypca
reomerpuu 10—11 knaccoB, cucremaTu3anus 3Hanuii: "OobeM
MHOT'OrpaHHHKa"

90

O6o6maromee nopropenue 11 moHATHI 1 METOIOB Kypca
reomerpun 10—-11 knaccoB, cucrematuzanus 3HaHuii: "O0beM
MHOT'OrpaHHHKa"

91

O6o6maromiee nopropenue 11 moHATHI 1 METOIOB Kypca
reometpun 10—-11 knaccos, cucrematusanus 3Hanuii: "[lnomanu
MOBEPXHOCTH M 00BEMBI KPYTJIBIX Ten"

92

O6o6mraromee nopropeHue 11 MOHATUH U METOIOB Kypca
reomeTpun 10—11 kmaccoB, cucrematuzanus 3Hanui: "[lnomanu




MOBEPXHOCTH M 00BEMBI KPYTJIBIX Ten"

93 HToroBasi KOHTpOJbHAs paboTa 1

94 HToroast KOHTpOJbHAs paboTa

95 [ToBTOpeHue, 0000IIEHNE U CUCTEMATH3aIUs 3HAHUIA 1

96 Hcropus pa3BUTHS CTEPEOMETPUU KAK HAYKH U €€ POJIb B pa3BUTHHU 1
COBPEMEHHBIX MHKEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOT Ui

97 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJIb B Pa3BUTHH 1
COBPEMEHHBIX WHKEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

08 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJib B pa3BUTHHU 1
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOT Ui

99 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJIb B pa3BUTHH 1
COBPEMEHHBIX WHKEHEPHBIX ¥ KOMITBIOTEPHBIX TEXHOJIOT I

100 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJib B pa3BUTHHU 1
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOT Uit

101 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH B €€ pOJib B pa3BUTHH 1
COBPEMEHHBIX MHKCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOT I

102 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJib B pa3BUTHHU 1
COBPEMEHHBIX UHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOT Ui

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

Maremaruka: airedpa U Hauajla MAaTEMaTHYECKOTO aHAJIU3a, T€OMETPHSL.
I'eomerpus. Yriyonéuusiii yposens: 11 knace: yueOnuk / A. I'. Mepaisk, . A.
Homuposckwuii,B. M. [lonsikoB. — M.: Benrana-I'pad

Martemaruka: anreOpa ¥ Hadajia MaTeMaTUYECKOrO aHaIn3a, TEOMETPHSI.
['eomerpusi: mumakTudeckue Marepuansl: 11 kmacc: mocodue s ydammx cs
oOmreo0pazoBarenbHbIX opranuzanuii / A.I'. Mep3nsk, B.b. ITononckuii, E.M.
PabunoBuy, M. C. Sxup. — M.: Benrana-I'pad

METOINYECKHUE MATEPHUAJIBI J1JI YUUTEJIA

MaremaTuka: anredpa ¥ Hadajga MaTEMaTHIECKOT0 aHaJIN3a, TeOMETPHS.
I'eomerpus: 11 knacc: Mmeroauueckoe nocoodue. /byiko E.B., Mep3makA.T.,
Homuporckuii JI.A., Ilononckuii B.b.,u np.—M.: Benrana-I"pad

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://window.edu.ru/  https://fipi.ru/  https://alexlarin.net/  https://uchi.ru/
https://infourok.ru/  https:// math-ege/ https:// sdamgia.ru /
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