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HOSCHUTEJIBHAS 3AITMCKA
['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO

oO1rero oopa3zoBaHus, Tak Kak 00ecleynBaeT BO3MOKHOCTh U3YUECHUS TUCIUTIIIUH
€CTECTBEHHO-HAYYHOW HAIPAaBICHHOCTH M MPEIMETOB T'YMaHHTAPHOTO IIMKJIA.
[TockonmpKky  JIOTHUYECKOE  MBIIUICHHE,  (QOopMHUpyeMOe  TpU  H3yYEHUU
00y4aloOIUMUCS TMOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MIOCTPOCHUM LIETOYKH JIOTUYECKUX YTBEPKICHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCITOJIB3YIOTCSL IIPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOr0 LHMKJIA, B YaCTHOCTHU
busznyeckux 3aaay.

[lenb ocBoeHUs mporpaMmbl yueOHOTO Kypcea «['eomeTpus» Ha yriryOi€HHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CIOCOOHOCTEH OOydYarolmuxcsi Mpu
U3Y4YEHUU T€OMETPHUHU, KaK COCTAaBJISIONIEH MpeaMeTHON obsactn «MaTtemaTka u
uHpopmaTtrka»  yepe3  O0OECleUYeHHE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl 0ojiee TIyOOKMX T'€OMETPUYECKUX 3HAaHUW W JEHCTBHI,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(HECCHOHATBHOTO
o0pa30BaHUsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKU.

[TpuoputeTHBIMM 33layaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeCTaBIeHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYpPBI U
(bopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMUpOBaHUE TMPENCTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak o
BOKHEUIINX MATEeMATHUYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBaTh U H3y4yaTh
pa3HbIe SBJICHUS OKPY KalOUIEro MUpa, 3HaHWE MOHATUIHOTO amnmapara 1o pa3ieiy
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpUU;

¢bopMupoBaHHE  yMEHHUS ~ BIAJETh  OCHOBHBIMM  TIOHATUSMU O
IPOCTPAHCTBEHHBIX (UIypaX U HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE HUX NPHUMEHSATh, YMEHHS JO0Ka3bIBaTh TEOPEMbl M HAXOAUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHKE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pPEAbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBaTbh TIE€OMETPUYECKUE
MOJEIIN;

dbopMHpOBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO IMOCTPOCHHUS
MaTEMaTUYECKUX TEOpHUi, POpMUpPOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE YMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTEIbCTB M aJITOPUTMOB
pelieHusi, yMEHUsI UX MPUMEHATb, MPOBOAMTH JOKAa3aTeJIbHbIE PACCYXKIACHUS B
XOJI€ PELICHHs CTEPEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMHpoBaHUE TMPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH
00O0CHOBaHUHU MaTEMAaTUUYECKUX YTBEPKJIECHUI U pOJIM aKCHOMATHKHU B IPOBEJCHUU
JNEAYKTUBHBIX PacCyKICHUM;



pa3BUTHE M COBEPLICHCTBOBAHWE HHTEJUIEKTyalbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00yJaroIIMXcsl, TTO3HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUAX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, UHTEpPECA K U3YUEHUIO TEOMETPHUU;

dbopmupoBaHrue (PYHKIIMOHATBHONH TPAMOTHOCTH, PEJIEBAHTHOW T€OMETPUU:
YMEHHUSI pPAaclo3HABaTh TMPOSIBICHUS T'E€OMETPUYECKUX TMOHATUM, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKMU3HEHHBIX CUTYALMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCHUMOCTEH U  3aKOHOMEpPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HWCCJIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
WHTEPHPETALNUU MTOTYYECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 «xmaccax sBistoTcs:  «lIpsiMble W TUIOCKOCTH B TPOCTPAHCTBE»,
«Mmnororpannukn», «Tema BpameHus», «BeKTopsl M  KOOPAWMHATHI B
IIPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSAMUY», PEIEBAHTHBIMU T€OMETPUM Ha YIIIyOJIEHHOM ypOBHE OOyYEeHHS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHHUSIM y4eOHOTO Kypca, a
bopMHpOBaHUE JIOTMYECKUX YMEHUH  pacmpenenserci He TOJBbKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOyuenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOILIEE MPEAMETHBIM pe3yiibTaTaM ocBoeHusi denepanbHoil paboueit
IPOrpamMMbl, pacHpeleaEHHbIM IO TogaM OOyYEHHs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCAM 00yYaromuecs
oOpamiaiuch HEOAHOKPAaTHO. TO TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
reOMETPUYECKUMH MOHSATHAMM U HABBIKAMU MTOCJIEIOBATEIBHO U MTOCTYNATENBHO, C
cOOJII0/ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEJICTABICHUN 00Yy4YalOIUXCsl, pacliupss U yriayOosis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon k M3y4EHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ycnoBus s guddepeHunanuu  00ydeHHsS, MMOCTPOCHUS
WHIUBUIYAIbHBIX —00pa30BaTeNIbHBIX MporpamMM, OOECNHeUnuTh YIIIyOJIEHHOE
U3YUYEHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MareMaTukay;

NOATOTOBUTH OOYYaIOIIMXCA K MNPOAOKEHUIO H3YYEHUSI MAaTEMAaTUKH C
y4u€ToM BBIOOpa Oymymiel mpodeccuu, obOecnednBas MPEEMCTBEHHOCTh MEXKITY
oO1uM 1 ipodeccuoHaILHBIM 00pPa30BaHUEM.

Ha wusydenue ydebHOro kypca «l'eomerpusi» Ha YriyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 Jaca B HEZIeINI0).



1. Conep:kanue yueoOHoro npeamera «I'eomerpusi. Y riry0jeHHbI
YPOBEHb»

10 KJIACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATUA  CTepeoMeTpuu. Touka, npsAMas, IJIOCKOCTb,
npocTtpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOE pacnonoxeHue MNpsiMbIX B IMPOCTPAHCTBE: IIEPECEKAIOIIUECH,
napajuiejibHble W CKpelmBaromecss npsamMble. [Ipu3Haku CckpemmBaromuxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapalIeIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAJLIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD IIPAMON
u 1ockoctd. [lapamienbHoe M UEHTpPaJbHOE MPOEKTUPOBAHHUE, W300paKEHUE
¢uryp. OCHOBHbBIE CBOMCTBa MapajJICJIbHOTO MNpoeKTHpoBaHUs. W300paxeHue
buryp B mapajjiesIbHONW MPOEKIUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMHU, yTOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapayienbHOCTh MIIOCKOCTEN: NapajuiebHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IJTIOCKOCTEM. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleienue],
MMOCTPOEHUE CCUCHUN.

[lepneHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MIPAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIABHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
NPU3HAK NEPHEHAUKYISIPHOCTA MPSIMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
NIEPIIECHINKYJIAPHOU IIJIOCKOCTH. OpToronajisHoe IIPOEKTUPOBAHHUE.
IleprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IUIOCKOCTH, PACCTOSHUE
OT TOpsIMOM 1O  IUIOCKOCTH,  NPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEW: TNPHU3HAK  IEPHNEHIUKYJSAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NMepHeHIuKyIspax.

VYrabel B NPOCTPAHCTBE: YroJl MEXAY IPSMOU U IUIOCKOCTBIO, ABYTPaHHBIN
YIOJI, IMHEWHBIN yIOJl ABYIPAHHOIO yriia. TpEXTpaHHBIM U MHOTOI'PaHHBIE YTJIbI.
CBONCTBa IUJIOCKHX YIJIOB MHOTOrpaHHoro yria. CBOWCTBAa IUIOCKUX U
JBYTPaHHBIX YTJIOB TPEXIPAHHOTO yria. TeopemMbl KOCHHYCOB M CHUHYCOB IS
TpEXTPAHHOIO yTJIA.

MHororpaHHuKH

Buapl MHOrorpaHHHMKOB, pa3BEpPTKa MHOrorpaHHuka. [Ipusma: Nn-yrompHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBAsi M MOJHAS IOBEPXHOCTh MPU3MBI.
[Tapannenenunien, NPsMOYTOJbHBIM  TMAPAUICJIENNANET W  €ro  CBOMCTBA.
Kparuaiiiie mnyTd Ha TIOBEPXHOCTHM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas mTupamuaa,
npaBuibHas W yceu€HHas mnupamuiabl. CBoiicTBa péOGep M OOKOBBIX TI'paHel



npaBWIbHOM nupaMubl. IIpaBuibHbIE MHOIOTpaHHUKHW: MPAaBHIIbHAs MpU3Ma U
npaBWibHAs NUpamMuAa, MpPaBHIbHAsg TPEYroyibHAas NUPAaMHUAA W TMPABHIbHBII
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JOJIEKadIp ¥ UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTH NPSIMOW MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomanpe OOKOBOM TOBEPXHOCTM U TOBEPXHOCTH NPAaBUIBHOW MHpPaMUBbI,
TeopeMa O IUIOAAN YCEUYEHHON TMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHJIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAaHHUKE: CUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPH3M, CHMMETPHUS NPaBUIbHOU
UpaMUIblL.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, JUIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAINpPABIEHHbIE M MPOTUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTue KOMILTaHApHBIE BEKTOpPbI. I[IpU3HAK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMIUIAaHApHbIM  BekTopaM. IIpsmoyrosibHass  cucreMa  KOOpAMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJd Mexay BekTopaMu. CKalsipHOE MPOU3BEIECHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsATHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAass ITOBEPXHOCTD,
cepuueckas TMOBEPXHOCThb, OOpasyromme TMoBepxHocTeld. Tema BpalieHUs:
MUWJINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaummHoe pacmoioxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpaIlcHUs Ha TUIOCKOCTH. Pa3BépTka mumuHApa W kKoHyca. CuMMerpus chepsl U
mrapa.

O0béMm. OcHoBHBIE CBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
MPSMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM TPU3MBI, IWIMHIPA, MTUPaMHIbl M KoHyca. OO0BEM mapa W mapoBOTO
CeTMEHTA.

KoMOuHanuyu Ten BpalieHuss W MHOTOTpaHHWKOB. [Ipm3ma, BIHcaHHas B
UIMHAP, OMHCAaHHAas OKojo muiuHapa. Ilepecedenne cdeppl u  1mapa c
miockocThio. Kacanue mrapa u cdepsl miockocThio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U €€ JacTel.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONIANCH ITOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnonodusi, romoreTusi. PemieHue 3amady Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapaymienbHO M NEPHEHAMKYJSIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U MIPOXOJIAIIME Yepe3 BEPIINHY), CEYEHUS 11apa, METOAbl TOCTPOCHHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mOpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOMCTBa BEKTOPHOIO YyMHOXeHUsA. [IpsiMmoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MNpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

JIBUKEHUsI B IPOCTPAHCTBE

JIBrkenus mpoctpaHcTBa. OTtoOpakeHus. [IBWKeHUS U paBEHCTBO (UTYP.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapalielbHbIA TEPEHoC,
LCHTpaJbHAsE CUMMETpPUS, 3€pKAJIbHAsA CHUMMETPHS, TOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.

2. Ilnanupyembie pe3yabTaThl 0OCBOeHHA YueOHOro npeamera «I'eomerpusi.
Yriay0/seHHbIi YPOBEHb)
JIMYHOCTHBIE PE3YJIbTATbI

1) rpaxkaanckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKU 00YYaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHHUE O
MaTEeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
MpoIEAYp TPAKIAHCKOrO o0OIIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aUMOJCHCTBOBATh C COLUUAIBHBIMA WHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKITUSMHA 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPONUIOMY M HACTOSIIEMY POCCHUUCKOW MAaTEMAaTHUKH, IEHHOCTHOE OTHOUIEHHUE K
JIOCTUKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUKMCKON MAaTEMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAHUE OTUX JOCTIDKCHMM B JAPYTHX HAyKax, TEXHOJOTHSX, chepax
SKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:



OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCHUHCKOTO Hapojaa, chOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHUN HAYKHM U JESITEIbHOCTBIO YYEHOrO, OCO3HAHHE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYyAYIIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]a4, PEIICHUN, PACcCyKIEHUH, BOCTIPUUMYHUBOCTh
K MaTEMaTUYECKUM acCIIeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHHE:

chOpPMHPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYeCKHE 3HAHUS B
MHTEpecax 3/10pOBOT0 U 06€30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILICHUE K
CBOEMY 3J0pPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKkasi akTUBHOCTbH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K Tpydy, OCO3HAaHUE LIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHATIBHOM  JESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymed mnpodeccur W peanu30BbIBATH COOCTBEHHBIC IKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MareMaTH4eCcKOMYy  OOpa3oBaHHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUU MTPAKTUYECKUX 3a/1a4 MaTeMaTUYeCKON HaIpPaBICHHOCTH;

7) 3K0JIOTHYeCKOe BOCITMTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYPhl, TIOHUMAHUE BIUSHUS
COLIMAJIBHO-D)KOHOMHUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLUATBHOM
Cpellbl, 0OCO3HaHHE TJI00ATIBHOIO XapakTepa SKOJOTUYECKUX MPOOIeM, OpUEHTALIHS
HAa TIPUMEHEHHE MATeMAaTHYEeCKUX 3HAHWM [JIs pelieHust 3agad B 00J1acTu
OKpY’>Kalollel Cpelibl, IJIAHUPOBAHHE IIOCTYNKOB M OLEHKH HMX BO3MOYKHBIX
MOCJIEICTBUM JJIsl OKPYKAIOILIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OONIECTBEHHOW  MPaKTUKH, TMOHUMaHUE
MaTEeMaTUYeCKOW Haykh Kak cdepbl UYeIOBEUECKOW JESITeIIbHOCTH, ITAaroB €€
pa3BUTHUST W 3HAYUMOCTH JUIS Pa3BUTHS I[UBUJIM3AIMH, OBJIAJIEHUE SI3BIKOM
MaTeMaTUKM W MaTeMaTUYeCKOW KyJIbTypOoM Kak CpeJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYUIIECTBIISAITH MPOEKTHYI0 M HCCIEI0BATEIbCKYIO0 AESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE el CTBUS



ba3oBble 1ornyeckue aeficTBusA:

BBISIBISIT M XAapaKTEPHU30BaTh CYIIECTBEHHbIE NPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIICHWHA MEXKAYy TOHATHIMH, (HOPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAHABIMBATh CYHIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOpPMYyIHMpPOBaTb U  MPEoOpa3oBBIBATH  CYXKJCHUS:
YTBEPAUTEIbHBIE U OTPULATENbHBIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (akrax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUHNI;

JenaTb BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUEHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSTENIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHHI
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, PUBOIUTH MPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U BBIBOJIBI;

BBIOMpATh CMOCOO peleHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIICHUsA, BbIOMpAaTh HauOoyiee MOAXOAAIMA € y4€TOM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

UCITIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUI HHCTPYMEHT IO3HAHUS,
bopMynupoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYHE,  MNpoOIIEeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y, apTyMEHTHPOBATH
CBOIO ITO3ULIUI0, MHEHHE;

IIPOBOJUTH CaMOCTOSITENIBHO CIJITAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIEA0BAHUE
10 YCTaHOBJICHHIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 00beKTa, SBJICHU, MpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBJICHUSMH, IPOLECCAMU;

CaMOCTOATENFHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
OpOBEAEHHOIO  HAONIONEHUS, HUCCIENOBaHUS, OLIEHUBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE IIPOLIECCa, & TaKKE BbIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora c undopmanueii:

BBISIBIIATH Je(UIINTHI UHPOPMAIIUU, JAHHBIX, HEOOXOAMUMBIX JJII OTBETa HA
BOIIPOC U ISl pEUICHUS 3a/1auu;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHIIOB H
dbopmM IpeacTaBICHNS,

CTPYKTYpPUPOBaTh MH(POPMAIIUIO, TPEJACTABIATh €€ B pa3IUyHbIX (popmax,
WJUTIOCTPUPOBATH TpadruecKy;

OLICHUBATh HaAEKHOCTD uH(popMaIuu o CaMOCTOSTENIbHO
chOpMyYTUPOBAHHBIM KPUTEPHUSIM.



KoMMmyHMKaTHBHBIE YHHBeEpPCaJIbHbIe YueOHbIe AeiiCTBHUA

OO0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMA  OOIIEHHs], SCHO, TOYHO, T'PaMOTHO BBIpaXkaTh CBOIO TOYKY 3PEHHUSA B
YCTHBIX M IMCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUS 0 XOAY PELICHHS 3aJayH,
KOMMEHTHPOBATh IIOJy4EHHBIN PE3YJIbTAT;

B X0/€ 00CYXJIeHUs 3a/1aBaTh BONPOCHI IO CYLIECTBY OOCYKIa€MOU TEMBI,
npoOJieMbl, pelaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pEelIeHnsl, COIOCTABIATh CBOM CYXACHUSA C CYXIACHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapy>KMBaTh Pa3IMYUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH ¢opme
(GopMyJIMpPOBATh Pa3HOTIACHS, CBOM BO3PAKECHMUS;

IIPEACTABIATh PE3yJIbTaThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIICI0BAHUS,
IIPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (POpMAT BBICTYIUIEHHS € YYETOM 3a1ay
NPE3EHTAlUU U OCOOEHHOCTEN ayIUTOPHUH.

PeryasiTuBHbIC yHUBeEpCAJbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusauus:

COCTABJISITH ILJIaH, AJITCOPUTM PEIICHUS 3a/1a4i, BRIOUPATh CIIOCOO pelIeHus C
y4E€TOM HMEIOLUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN HHTEJJIEKT:

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peQueKCMH Kak  OCO3HAHMS
COBEPILIAEMBIX JEUCTBUI U MBICIHUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJETh
crnocob0aMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpolecca U pe3yjbTaTa pelieHUs
MaTeMaTHUYEeCKOHN 3aJ1auM;

NpeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3ZHMKHYTh IIPH PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JIAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIN U YCIOBUSIM, OOBIACHATH MPUYUHBI
JOCTIKEHUSI WJIM HEIOCTUKEHUST PE3YJIbTATOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLEHKY NPHUOOPETEHHOMY OMBbITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYITHHOU
paboThl mTpu pemeHuH Y4YeOHBIX 3adad, NPUHUMATH II€Ib COBMECTHOU
JeSITEIbHOCTH, TUIAHUPOBATh OPTraHU3allMI0 COBMECTHOM paboOThI, pacHpenensiTh
BUJIbI pabOT, JIOroBapuBaThCs, OOCYX AaTh IMpOLIECC W pe3yJbTaT padoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYMNMOBBIX (opMax paboThl (0OCykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMH YJIEHAMU KOMAaH[bl, OLICHUBATh



KayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUAM, CHOPMYITHPOBAHHBIM
y4aCTHUKaMU B3aNMOJCHCTBUS.

IMPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiaacca oOygaromuiicss HayIuTCs:

CBO6OI[HO OIICPpHUPOBATE OCHOBHBIMU IIOHATHAMH CTCPCOMCTPHH IIPH
pPEeIICHUHN 3aaa4 U IPOBCACHUHN MATCMATUICCKUX paccymeHHﬁ;

INPpUMCHATb AaKCHUOMBI CTCPCOMCTPUU U CIICACTBUA U3 HUX IIPpU PCIICHHUN
TCOMCTPHUUCCKUX 3ajIaq,

KJIacCU(UIMPOBATh B3aMMHOE PACIOJOKEHHUE TPSIMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B IPOCTPAHCTBE, MPSAMBIX U INIOCKOCTEN B MMPOCTPAHCTBE;

CBOOOJHO  ONEPUPOBATH MOHATHUSIMH, CBSI3AHHBIMU C yIJIaMH B
IIPOCTPAHCTBE: MEXAY MPSMBIMH B IPOCTPAHCTBE, MEXIYy MNPAMOU U
IIJIOCKOCTBIO;

CBO6OI[HO OIICPHUPOBATD INIOHATUAMU, CBA3AHHBIMU C MHOT'OI'PaAHHHUKAMU

cBOOO/IHO PACIO3HAaBaTh OCHOBHBIE BUJABl MHOTOTPAaHHUKOB (IIpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napauienenunen, Kyo);

KJIacCUUIMPOBATh ~ MHOTOTPaHHUKH,  BBIOMpAass  OCHOBaHUA  JUIS
KJ1accuuKaluu;

CBO6OI[HO OIICPUPOBATDH ITOHATUAMU, CBJ3aHHBIMHU C CCUCHHUEM
MHOTI'OI'PaHHHUKOB IINIOCKOCTBIO;

BBITIOJTHSATH napauiesibHOE, LHEHTPaIbHOE u OpPTOTOHAJIBHOE
MPOEKTUPOBAHKUE (PUTYP HA MUIOCKOCTh, BBIMOJHATH U300paKeHUs: PUryp
Ha MJIOCKOCTH;

CTPOUTH CEYEHUS MHOTOIPAHHMKOB Pa3jJW4YHBIMA METOJAMH, BBINOJHATH
(BBIHOCHBIE) MIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTY:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYUCIISITh  IUIOMIAJA  TOBEPXHOCTEM  MHOTOTPAHHHUKOB  (MpuU3Ma,
nupamMua), TCOMETPUYECKUX TEN ¢ TpUMEHEeHneM (HopmyIT;

CBOOOJTHO ONEPUPOBATH MOHITHUSIMHU: CUMMETPHUS B TIPOCTPAHCTBE, IEHTD,
OChb M IUIOCKOCTb CHUMMETPUH, LEHTP, OChb U IUIOCKOCTh CHUMMETPUHU

burypsi;



CBO6OI[HO OIcpupoBaThb MNMOHATUAMH, COOTBCTCTBYIOIIMMH BCKTOpaM H
KOoopauHaTaM B IIPOCTPAHCTBC,

BBIITIOJIHATD I[GﬁCTBPI)I HaJl BEKTOpaMHU,

pemaTth 3ajJlaud Ha J0Ka3aTeJbCTBO MAaTEMAaTHYECKUX OTHOUIEHUW U
HaxO0XXJICHUE TCOMETPUYCCKUX BEIUYMH, MPUMEHSISI HM3BECTHBIC METOJIbI
IIPU PEIICHUH MaTeMaTUYeCKUX 3aj1ad MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CI0XKHOCTH;

IIPUMCHATD HpOCTefIHIHC IIporpaMMHBIC CpCACTBA H  JJICKTPOHHO-
KOMMYHHKAIIHOHHBIC CUCTCMBI IIPHU PCIHICHUU CTCPCOMECTPUICCKUX 3a/[aq,

U3BJIEKaTh, NPeOOpa3oBbIBaTh W HMHTEPIPETHPOBATH HHPOPMALUIO O
NPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
yepTexax U pUCYHKax;

IIPUMEHSTh TOJyYEHHBIE 3HAHMWS HA IMPAKTUKE: CpPAaBHUBATh U
aHAJM3UPOBATh PEANbHBIE CUTyallld, NPUMEHATh U3y4YEHHBIE NOHATHS B
Ipolecce IOUCKAa PEUICHUs] MAaTeMaTH4ecku  CcHOopMyIMpOBaHHOU
npo0JieMbl, MOJEINPOBATh pEAJbHbIE CUTyallUd Ha SA3BIKE TI'€OMETPHH,
UCCIIEN0BATh ITOCTPOEHHBIE MOJEIH C UCIOJIB30BAHUEM I'€OMETPUYECKUX
NOHATUH M TEOpeM, ammapara ajreOpbl, pelaTb MPaKTUYECKUE 3aJauH,
CBS3aHHBIC C HAX0XKJICHUEM F€OMETPUUYECKUX BEJINYNH;

UMETh TpeACTaBlieHUs] 00 OCHOBHBIX AdTamax pPa3BUTHUS TEOMETPHUHM Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xoniry 11 kiacca oOyyaromuics HayquTCs:

CBOOOJIHO OMNEPUPOBATh MOHATHUSIMHU, CBSI3aHHBIMH C ITUIMHAPUYECKOMH,
KOHMYECKOW U CchEepudYecKol TMOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI
MOJTYyYEHUS;

OTIEpUPOBATh MOHATHUSIMHM, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMITHHIPOM,
KOHYCOM, c(hepoit u mapowm;

pacmo3HaBaTh Teia BpamieHus (IWIUHAP, KOHYC, cdepa W 1map) u
OOBSCHATH CIIOCOOBI TIOJTYYCHHSI TEJT BPAICHMUS;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIOOkKeHue c(hephl U MIOCKOCTH;

BBIUUCIISITh BEJIWYMHBI DJIEMEHTOB MHOTOIPAaHHHUKOB M TE€JI BpallCHHS,
00BEMBI U TUIONIAJM MOBEPXHOCTEH MHOTOTPAHHUKOB W TEJl BpalleHUs,
T€OMETPUYECKUX TEJI C MPUMEHEHUEM (HOPMYJI;



CBOOOJHO OINEPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAIUSIMU Tell
BpallleHWsi U MHOTOTPAaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIN B cdepy u
OTMKCAaHHBIM OKOJIO cdepbl, cepa, BIUCAHHAsT B MHOTOTPAHHHUK HIIA TEJIO
BpAILICHHS;

BBIYHCIIATh COOTHOIICHHSI MEXTY TUIONIAISIMH TTOBEPXHOCTEH U 00bEMaMu
IMOJOOHBIX TENT;

u300pakaTh u3y4yaemble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTeX U M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHUJI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHUS TEJI BPAILICHHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MpPeoOpa3oBbIBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
yepTekKax U pUCyHKax;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;
BBITIOJIHATH OTEpaIlii HaJl BEKTOPAMH;
3a71aBaTh IIOCKOCTh YPABHEHUEM B JIEKAPTOBOI CUCTEME KOOP/IMHAT;

peaTb rCOMCTPUICCKUC 3ada4Y HAa BBIYHMCIICHUC YITIOB MCXKAY IIPAMBIMHA
N IINIOCKOCTAMHM, BBIYHUCIICHUC paCCTOHHI/Iﬁ OT TOYKH A0 IINIOCKOCTH, B
CJI0M, Ha IPUMCHCHNUEC BCKTOPHO-KOOPAMHATHOTO METOJa TP PCUHICHUHU,

CBOOOJTHO ONEPUPOBATH TOHSATHSIMHU, CBSI3aHHBIMU C JIBIDKEGHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOHATh HM300paXK€HUsT MHOTOTPAHHUKOB UM TeJ BpalllCHUS MpU
[apaJyIeIIbHOM  IIEPEHOCE, ULUEHTPAIBHOM CHUMMETPUHM, 3E€PKAIBHON
CUMMETPUH, TIPU MOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHus OA00uS;

CTPOUTH CEUEHHS MHOTOTPAHHUKOB M TEJ BpAICHUS: CEUCHUS IMIMHIpA
(mapayuienTbHO U MEPHEHIUKYJIISPHO OCH), CEUYCHUsI KOHYyca (MapaliyiebHbIe
OCHOBAHHMIO M TIPOXOIAIITNE Yepe3 BEPIITUHY ), CESUCHUS I1apa;

UCIIOJIB30BaTh METO/ABl TOCTPOCHHS CEUCHHM: METOA CJIE0B, METO]
BHYTPEHHETO IPOCKTUPOBAHHUSI, METO]I IEPEHOCA CEKYIIEH MJIOCKOCTH;

AO0Ka3bIBAaTb ITCOMCTPHUICCKUC YTBCPIKICHUA,

MPUMEHSATh TeoMeTpuueckre (akThl Ui PEHICHHUS] CTEPEOMETPUUCCKUX
3a7a4, IPEANOJaraloluX HECKOJbKO IIaroB pPELICHUs, €CIIA YCIOBHUS
MIPUMEHEHHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;



pemars 3aaa4d Ha O0Ka3aTCIbCTBO MATCMATHUYCCKUX OTHOILICHUH U
HaXO0XICHHUC T'COMCTPHUUCCKUX BCIIMINH,

INPpUMCHATDH IIPOIrpaMMHBIC CPCIACTBA U ISJICKTPOHHO-KOMMYHUKAITMOHHBIC
CHUCTCMBI IIPHU PCHICHUU CTCPCOMETPUICCKUX 3a1aY;

IPUMEHATh  IIOJy4YEHHbIE  3HAHUS HAa  IPAaKTUKE:  CPaBHUBATD,
AHAJIN3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYALIUU, IPUMEHATh U3YUYCHHBIE
IIOHATHUSI, TEOPEMBbI, CBOWCTBA B IPOLIECCE IOUCKA  PELICHUS
MaTeMaTU4ecku  C(HOPMYJIUPOBAHHOM  TPOOJIEMBI,  MOJEIUPOBATH
peallbHbIE CHUTYallMd Ha SI3bIKE T€OMETPUH, UCCIIEIOBATh MOCTPOECHHBIE
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
anmapara anreOpbl, penarh NPAKTHYECKUE 3aJlayd, CBSA3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYUH;

UMETh MpeJCTaBiIeHUs 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



3. TemaTuueckoe IVIAHUPOBAHUE C YKA3AHHUEM KOJIUYIECCTBA AKAACMHYECCKHUX YaC0B, OTBOAUMbIX HAa OCBOCHHUC KaK10i
TEMbI, 1 BO3MOXKHOCTDb UCIIOJIB30BaHUA 110 KasK/I0ii TeMe JICKTPOHHBIX PECYpCoOB

10 xaxace

JleKTpOHHBbIE NN (pPOBbIE

JesATeJIbHOCTDh YUMTEJSI C Y4ETOM

Ne Pa3znen nporpammsi, Tema ypoka Koa- o0pa3oBaTejibHbIE Pecypchl paboueii mporpaMMbl BOCIUTAHUS
n/n KOJINYeCTBO YaCOB BO
4acoB
1. BBenenue B OcCHOBHBIE TIpaBUIIA 1 o [ToOyxnarh 00yJaroImuxcs
CTepeoMeTpPHIO, M300paKeHHS Ha PUCYHKE coOroaTh Ha ypOKe OOIICTIPUHSATHIC
23y IUIOCKOCTH, MapaljiebHbIX HOPMBI ITOBEICHMSI, TTPaBUIIA OOIIICHS

MpSIMBIX (OTPE3KOB), CO CTapUIUMU (YUUTETISIMU) U
CepeIMHBI OTpE3Ka CBEpPCTHUKAMHU (IIKOJIbHUKAMHU),

2. [ToHSTHS CTEPEOMETPHH: 1 https://school.oblakoz.ru/materials/495 | npuHIMIB y4eOHON AUCHUILIHHE U
TOUKa, MpsiMasi, MII0CKOCTh, 928 caMOOpraHu3aIiu.
npocTtpancTBo. OCHOBHBIE o [IpuBnekaTh BHUMaHUE
MpaBuJia U300paKeHHs Ha IIKOJIbHUKOB K IEGHHOCTHOMY aCHEKTy
PHCYHKE ITIOCKOCTH, M3y4aeMbIX Ha ypOKax sIBJICHHM,
napauIeTbHBIX MPSIMbIX MOHSTHA, TPUEMOB.
(OTpPE3KOB), CEPEMHEI e  Opranm3oBbIBaTh paboOTy
OTpE3Ka 06yqa101111/IX051 C COIIMAJIbHO-3HAYNMOH

3. [TonsaTHsA: MEpeceKarommecs 1 uH(popManuel 1o noBoy Noay4aeMoi
MJIOCKOCTH, Ha YPOKE COIMANBHO 3HAYNMOMN
MepeceKaroIIrecs npsmas u uH(pOpMaUK — 00CYX/1aTh,
MJIOCKOCTb; BBICKA3bIBATh MHEHHE.
MOJIYIIPOCTPAHCTBO e [loanepxxuBath B IETCKOM

4, ITonsaTHA: Nepecekaronuecs 1 KOJUIEKTUBE JIETIOBYIO, IPY>KETIO0HYIO
TUTOCKOCTH, atMocdepy.
NEPCCCKAOMMECH NIpsAMad U e  HMuumuupoBaTh 00yUaIOIINXCS
IIJIOCKOCTb; K 00CYXJI€HUIO, BHICKA3bIBAHUIO
HTOTYyTIPOCTPAHCTBO CBOET0 MHEHHSI, BEIPAOOTKE CBOETO

5. MHororpaHHuKH, 1 OTHOIIICHHUS 10 TTIOBOJTY TIOJTy9aeMOu

n300paxKeHue MpoCcTEeNIINX
IPOCTPAHCTBEHHBIX (UTYD,

Ha YPOKC COIUAIIBHO 3HAYUMOH



https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928

HECYIIECTBYIOIINX
00BEKTOB

MHoOrorpaHHukH,
n300pakeHre MPOCTEHIINX
POCTPAHCTBEHHBIX (HUTYD,
HECYIIECTBYIOLIUX
00bexToB. CTapToBasi
JANATHOCTHKA

AKCHOMBI CTEPEOMETPUHN U
HIepBbIE CIEJCTBHSI U3 HUX

https://school.oblakoz.ru/materials/495

AKCHOMBI CTEPEOMETPUH U
HIepBbIE CIEJCTBHSI U3 HUX

928
https://www.yaklass.ru/p/geometria#pr

ogram-10-klass

10.

AKCHOMBI CTEPEOMETPUH U
HEpBbIE CIEACTBUS U3 HUX.
CriocoObI 3a1aHUS IPSIMBIX
U IJIOCKOCTEN B
IIPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IIJIOCKOCTEMN

https://school.oblakoz.ru/materials/495

928
https://www.yaklass.ru/p/geometria#pr

ogram-10-klass

11.

N300pakeHue ceueHuit
NUpPaMU/JIbl, KyOa U IPU3MBIL,
KOTOpBIE ITPOXOJAT Yepe3
ux péopa. N3o0paxkenue
NepPECEYECHUS MOTYYEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUH
Pa3HBIMH LIBETAMHU

https://school.oblakoz.ru/materials/495

928

N3obpaxenue ceueHuit
MUPaMHUJIBL, KyOa U IPU3MBIL,
KOTOPBIE MTPOXOIST Yepe3
ux pédpa. M3obpaxenue
nepeceueHsl MOTyYeHHBIX
IJIOCKOCTEM.
PackpammBanue

uHpOpMaLnH.

e  VYmpaBisATh y4eOHBIMU
IPYIIIaMU C [EeTbI0 BOBJICUYCHHS
o0yuJaromuxcst B mporecc o0y4eHus u
BOCIIUTAHUS, MOTHBHPYS HX y4eOHO-
MO3HABATENBHYIO JIESTEIBHOCTb.

e 3amuIarh JOCTOMHCTBO U
MHTEPECH 00yYaIoMmuXcsl, TIOMOTaTh
JeTSM, OKa3aBIIUMCS B KOH(IMKTHOM
CUTYyalluH W/WIIN HEOIaronpusTHBIX
YCIIOBHSIX.



https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928
https://www.yaklass.ru/p/geometria#program-10-klass
https://www.yaklass.ru/p/geometria#program-10-klass
https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928

12.

MMOCTPOEHHBIX CEUEHUI
pa3HbIMU LIBETAMHU

13.

N3o0paxenue ceueHuit
MUPaMUJIbL, KyOa U IPU3MBIL,
KOTOpbIE TPOXOJIST Uepe3
ux péopa. M3obpaxenue
MEePECCUCHUS TTOJTYYEHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MOCTPOCHHBIX CEUCHUN
pPa3HBIMH [IBETAMHU

14.

H3o0paxeHune ceyeHuit
UpaMuIbl, KyOa U IPU3MBI,
KOTOpbIE TPOXOJST Uepe3
ux péopa. M3o0paxenne
MEPECEUCHUS TIOJTYUEHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MMOCTPOEHHBIX CEUCHUI
pa3HbIMU LIBETAMU

15.

Meton cinenoB s
IIOCTPOECHUSL CEUCHU I

16.

Meton cinenoB s
MIOCTPOEHUSL CEUCHUM.
CaolicTBa nepeceyeHuit
MPSIMBIX U MIJIOCKOCTEH

17.

Meton cinenoB s
MIOCTPOEHUSL CEUCHUM.
CaolicTBa nepeceyeHuit
MPSIMBIX U MJIOCKOCTEH

[TocTpoeHue ceuenunii B
nupamuse, Kyoe 1no Tpém
TOYKaM Ha pEOpax.
Co3anne BEIHOCHBIX
YepTEXKEN U 3aIUCh 11aroB




18.

19.

20.

21.

22.

23.

MOCTPOEHUS

[TocTpoenue ceuenuii B
nupamue, Kyoe 1mno Tpém
TOYKaM Ha pEOpax.
Cozianue BBIHOCHBIX
yepTexel U 3amuch 11aroB
MIOCTPOCHHUS

[TocTpoenue ceueHuii B
nupamue, Kyoe rmno Tpém
TOYKaM Ha pEOpax.
Coznianue BBIHOCHBIX
YepTeKel U 3aluch I1aroB
MIOCTPOCHHUS

[TocTpoeHue ceueHmii B
nupamue, Kyoe 1mo Tpém
TOYKaM Ha p&opax.
Co3zanne BEIHOCHBIX
YEepPTEKEH 1 3aIUCh [1aroB
MIOCTPOCHHUS

[ToBTOpEHME MITAHUMETPUU:
Teopema o
IPONOPLHUOHATBHBIX
otpeskax. [lonoOue
TPEYTOJbHUKOB

[ToBTOpEHME TUIAHUMETPUN:
Teopema MeHnenast.
Pacuersl B ceueHunsax Ha
BBIHOCHBIX YEpPTEXKAX.
Hcropus pazsutus
IUTAHUMETPUH U
CTEPEOMETPUH

https://school.oblakoz.ru/materials/495

928

KonTtpoubnas padora Ne 1
«AKCHOMBI CTEPEOMETPHH.
Ceuenus»

24.

B3anmnoe

BzanmMnoe PAaCIIOJIOKCHHUC

https://school.oblakoz.ru/materials/495

IIpuBacKaTh BHUMAHNE
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25.

26.

217.

28.

29.

pacnosioKeHue
NpSIMBIX B
NpOCTPaHCTBe, 6 4

IPSIMBIX B IIPOCTPAHCTBE.
CxkpemuBaromuecs npsiMeie.
[Ipusnaku
CKPEILMBAIOIINXCS NPAMBIX.
[TapamienbHble IpsIMBIE B
IIPOCTPAHCTBE

928

Teopema o CylIeCTBOBAaHUU
U €IMHCTBEHHOCTH MPSMO
NapajuiebHON JaHHOU
MPSMOM, MPOXOASIICH Yepe3
TOYKY MPOCTPAHCTBA U HE
JIe)Kaller Ha JaHHOU
npsMoi. Jlemma o
nepeceyeHu
napaieIbHbIX MPSMBIX
IJIOCKOCTBIO

https://school.oblakoz.ru/materials/495

928

[TapamiensHOCTB TPEX
npsiMbeix. Teopema o TpéEx
NapaJUIEIbHBIX MIPSAMBIX.
Teopema o
CKPEIIMBAIIIMXCS MTPSIMbBIX

https://school.oblakoz.ru/materials/495

928

[TapannensHoe
POEKTHPOBAHUE.
OcHOBHBIE CBOWCTBa
napaieIbHOTO
IPOEKTHUPOBAHHUS.
N306paxkenne pazHbIX
¢buryp B napajienbHon
IPOCKITHH

https://school.oblakoz.ru/materials/495

928

entpanbHas nmpoexkuus.
VYroi ¢ coHanpaBIeHHBIMA
CTOPOHAMU. YTOJI MEXIY
HpSIMBIMI/I

https://school.oblakoz.ru/materials/495

928

33.2[2[‘11/1 Ha JOKa3aTCJIbCTBO
1 UCCJICJOBAHUEC, CBA3AaHHBIC

o0Oy4aromuxcs K 00CyKaaeMoi Ha
ypoke uHpOpMaIui, aKTHBH3AIIUN
IM03HABATEILHOM JeSITEeIIFHOCTH
oOyyJaronuxcs.

e  VYmpausATh y4eOHBIMU
TPYyMIaMH C [ETbI0 BOBICYCHUS
00y4JaromuMHucs B Iporecc 00ydeHus
Y BOCIIUTAHUS, MOTUBHPYS UX Y4eOHO-
MMO3HABATEIIBHYIO JICATCILHOCTD.

e [loOyxnmaTe 00y4aromuxcs
coOroaaTh Ha ypOKE IPUHLHUIIBI
y4eOHOM TUCIUTUIMHBI U
CaMOOPraHU3AIINH.

e [loanepxxuBath B IETCKOM
KOJUJIEKTHUBE JIEJIOBYIO, IPYKEITIOOHYIO
aTmMocdepy.
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C paCIIOJIOKCHUCM MPAMBIX
B IIPOCTPAHCTBC

30.

31.

32.

33.

34.

35.

IHapaniejJbHOCTH
NPSAMBIX H
IVIOCKOCTEeH B
NMPOCTPAHCTBE, 8 U

[ToHATHS: mapamIebHOCTD
IPSIMOM U TUIOCKOCTH B
npocrpaHctse. [Ipusnak
[IapAJUIEIbHOCTH MIPSIMOU U
miockocTH. CBolicTBa
[apAJUIEIbHOCTH MIPSIMOU U
IJIOCKOCTH

https://school.oblakoz.ru/materials/495

928
https://www.yaklass.ru/p/geometria#pr

ogram-10-klass

['eomerpuueckue 3aaun Ha
BBIUHCJICHUE U
JI0Ka3aTelbCTBO, CBA3aHHBIE
C MapauIeIbHOCTBIO
OPSMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoenue ceuenus,
MIPOXO/SIIETO Yepes
JAHHYIO MPSIMYIO Ha
YEPTEKE U MapajuieTbHOTO
Ipyroil npsimoid. Pacuér
OTHOUIEHUM

[TapannensHas TpOEKIIUs,
MPUMCHEHHE IS
MOCTPOCHUS CEUCHU KyOa
U TIapajuIeIICIHITe 1a.
CBolicTBa
napasuieNieune1a u
IPU3MBI

https://school.oblakoz.ru/materials/495

928

[TapannenpHbIE MITOCKOCTH.
[Ipu3Haku napamienbHOCTH
JIBYX IUIOCKOCTEN

https://school.oblakoz.ru/materials/495

928

Teopema o mapauienbHOCTH
U €AMHCTBECHHOCTHU
TUIOCKOCTH, ITPOXOISILEH
4yepe3 TOUKY, He

https://school.oblakoz.ru/materials/495

928

e VYcTaHaBIWBATh JOBEPUTEIHLHOE
OTHOIICHUE MEXIY YUYUTEIIEM U
00yJaromMMHUCs, CIIOCOOCTBYIOIINX
MO3UTUBHOMY BOCIIPHUSITHIO
yYaIuMHucs TpeOOBaHUN U TPOCHO
YUUTEIS.

e lloanepxxuBath B IETCKOM
KOJUJIEKTHUBE JIEJIOBYIO, IPYKEITIOOHYIO
atMocdepy.

e [loOyxnaTh oOyuaroumxcs
coOIr0aTh Ha YPOKE MPUHILHUIIBI
y4eOHON JUCIUTIIIMHBI U
CaMOOPraHU3alINH.
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IIPUHAJICKALLYIO JaHHOU
IUIOCKOCTH U CIEJCTBUS U3
Heé

36. CBolicTBa napauieIbHbIX https://school.oblakoz.ru/materials/495

IIOCKOCTEH: 0 928

HapayIeIbHOCTH MPSAMBIX

nepeceyeHus pu

HepeCceueHu! JBYX

napajieNIbHBIX MIOCKOCTEN

TpeTheil
37. ColicTBa napajuieabHbIX https://school.oblakoz.ru/materials/495

IUIOCKOCTEH: 00 OTpe3kax 928

napajuIeNIbHBIX MPSMBIX,

3aKJIFOYEHHBIX MEXKIY

napauieIbHbIMA

IUIOCKOCTSIMU; O

IIEPECEUECHHUH NPSMOU €

JIBYMs TapaJljieIbHbIMU

IUIOCKOCTSIMHU
38. | Hepunenaukyaspuocthb | [loBTOpeHue: Teopema https://school.oblakoz.ru/materials/495 e [loGyx)narh 00yYarOIKMXCH

NPSAMBIX H [Tudaropa Ha MIOCKOCTH 928 co0uIr0/1aTh Ha YpOKe OOIIENPUHSATHIE
39. IUIOCKOCTEH B ITosTOpEenue: HOPMBI TTOBEICHMSI, ITpaBUIIa OOLICHUS
NPOCTPAHCTBE, 254 | TPUTOHOMETPHS CO CTapIIUMHU (YUUTEISAMHU) U

IIPSAIMOYTOJIBHOTO CBEPCTHUKAMHM (LIKOJIbHUKAMH),

TPEYTOJIbHUKA NPUHIUIBI Y4eOHON AUCIUIITUHBI U
40. CaoiicTBa Ky0a 1 https://school.oblakoz.ru/materials/495 | camoopranusanmu.

IPSIMOYTOJIBHOTO 928 o [IpuBnexaTh BHUMaHHE

napajsenenuneaa HIKOJIbHUKOB K IEHHOCTHOMY acIeKTy
41. Brluucnenue mmH https://school.oblakoz.ru/materials/495 | u3y4aeMbIX Ha ypoKax SBIEHUIA,

OTPE3KOB B KyOe 1 928 MIOHATUH, IPUEMOB.

PSIMOYTOJTBHOM e  OpraHuzoBbIBaTh paboOTy

napajuleIenunene 00y4aroIuXxcs ¢ COLMaNbHO-3HAUNMOM
42, [MeprieHAUKYIAPHOCTh https:/school.oblakoz.ru/materials/495 | unpopmarmeit Mo MOBOLY MOIyYaEMOi

IIPSIMOM M TNIOCKOCTH.
[Ipusnak

928
https://www.yaklass.ru/p/geometria#pr

Ha YPOKE€ COIMAIBHO 3HAYUMOM



https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928
https://www.yaklass.ru/p/geometria#program-10-klass

43.

NEPIEHAUKYIISIPHOCTH
IPSIMOM U INIOCKOCTH

ogram-10-klass

44,

[IepnieHAUKyYIAPHOCTD
IPSIMOY U TUIOCKOCTH.
[Ipu3naxk
NEPIECHIUKYJIAPHOCTU
IPSIMOM M INIOCKOCTHU

45.

Teopema o cyliecTBOBaHUH
Y €IMHCTBEHHOCTH IPSIMOH,
MPOXOJAIICH Yepe3 TOUKY
MIPOCTPAHCTBA U
MEPIICHIUKYISIPHON K
IJIOCKOCTH

https://school.oblakoz.ru/materials/495

928

46.

IInockoctu n
MEPICHINKYISIPHBIE UM
MPsSIMbI€ B MHOTOTpaHHHUKAX

47.

ITnockoctu n
NEPIEeHIUKYISPHBIE UM
Hpi[MI)IC B MHOFOFpaHHI/IKaX

48.

[lepnennukynsp u
HakJIoHHas1. [TocTpoenne
NEPIEHIUKYJIApA U3 TOUKU
Ha IPSAMYIO

https://school.oblakoz.ru/materials/495

928
https://www.yaklass.ru/p/geometria#pr

ogram-10-klass

49.

[Iepnenpukynsp u
HaknoHHas. [loctpoeHune
NEPIEHANKYIIAPA U3 TOYKH
Ha IPSIMYIO

50.

Teopema o Tpéx
NepIeHIuKYyIIpax (mpsmast
u oOpartHas)

https://school.oblakoz.ru/materials/495

928
https://www.yaklass.ru/p/geometria#pr

ol.

Teopema o Tpéx
nepreHAnKyIsIpax (mpsmast
u oOpaTHas)

ogram-10-klass

VYron mexnay
CKpEIMBAOIIHUMUCS

https://school.oblakoz.ru/materials/495

928

uHpopManuu — 00CykKIaTh,
BBICKa3bIBaTh MHEHHUE.

e JloanepkuBaTh B JETCKOM
KOJIJICKTHBE JICJIOBYIO, IPYKEITIOOHYIO
aTMocdepy.

e VIHunmupoBaTh 00yYaAIOIIUXCS
K 00CYXJICHHUIO, BEICKA3BIBAHUIO
CBOEI'0 MHEHUs, BBIPAOOTKE CBOETO
OTHOLILIEHHUS 10 IOBOJY I0Jy4aeMOn
Ha ypOKe COL[MaJIbHO 3HAaYUMOMH
MH(pOpMaLIUH.

e CoTpyaHHYaTh C APYTHMHU
[e1arornyeckKuMM paboOTHUKAMU U
JIPYTUMU CIICUATUCTAMH B PEIICHUH
BOCIIUTATEIbHBIX 3a]1a4.

e  YpaBisATh y4eOHBIMU
rpynnaMu ¢ 1eJblo BOBJICYEHHUS
oOyuaromuxcst B mpouecc o0yueHus u
BOCIIUTaHHSI, MOTUBUPYS UX YI€OHO-
MO3HABATENBHYIO JIEATENbHOCTb.

e 3amumark JOCTOMHCTBO U
MHTEPEChl 00yYaromuxcsi, IOMOraTh
JIETSM, OKa3aBIIUMCS B KOH(IMKTHOM
CUTYalLlUU W/WIN HeOJIaronpusaTHBIX
YCIIOBHSIX.

e lcronp30BaTh BOCIHUTATENIbHBIE
BO3MOYKHOCTH COJIEpKaHHs yueOHOTO
IpeIMeTa yepe3 AEMOHCTPALUIO JETIM
IIPUMEPOB OTBETCTBEHHOTO,
rpa)KIaHCKOTO MTOBEACHMUSI,
MIPOSIBJICHUS YETIOBEKOJIIOOUS U
JI0OpOCEPICUHOCTH, Yepe3 moa00p
COOTBETCTBYIOIINUX TEKCTOB IS
YTEHUs, 3a/1a4 IS PeLIeHus,
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52.

MMPAMBIMHA

53.

[Torck nepreHauKyIspHBIX
HpHMBIX C IIOMOIIBIO
MEePIECHANKYISPHBIX
IJIOCKOCTEH

54,

OpToroHajibHOE
MIPOCKTUPOBAHUE

55.

[TocTpoenue ceuenuit kyoa,
IIPU3MBI, IIPABUIBHOU
MUPAMUJIBI C TOMOUIBIO
OPTOTOHAJIBHON IPOEKIUU

56.

[Toctpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIIBHOU
IIUPAMUJIBI C TOMOULIBIO
OPTOTOHAJILHON IIPOEKIUU

57.

Cummertpus B
IIPOCTPAHCTBE
OTHOCHUTEJIBHO TJIOCKOCTH.
[ImockocTn cummerpuil B
MHOTOTpaHHHUKAaX

https://school.oblakoz.ru/materials/495

928

58.

ITpusnax
NEPIEHAUKYISIPHOCTH
IIPSAMOM M INIOCKOCTHU KaK
CJIEICTBUE CUMMETPUH

59.

IIpaBunbHbBIE
MHOTOTpaHHUKH. Pacuér
PacCTOSIHUM OT TOYKHU 10
IIJIOCKOCTH

https://school.oblakoz.ru/materials/495

928

60.

IIpaBunbHbBIE
MHOTOTpaHHUKH. Pacuér
PacCTOSIHUM OT TOYKHU 10
IIJIOCKOCTH

Crioco0bl OIyCTHTD
MEPIECHIUKYIIAPBI:
CHMMETPHSI, CIIBUT TOYKH T10

MPOOJIEMHBIX CUTYalUN AJIst
00CyXeHus B KJlacce.
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apaJuIeIbHON IPSIMOU

61. CnBur 1o HenapaIeIbHOU
IIPSIMOM, U3MEHEHHUE
paccToOIHUN

62. KonTposbHnas padora Ne 2
«B3auMHoOe pacnosioxkeHue
NPSMBIX U MJIOCKOCTEl B
MPOCTPAHCTBE»

63. | Yrusbl u paccrosinus, | [loBropenue: yrom Mexmy e [llonaepxxuBarh B JETCKOM

16 4 IPSIMBIMH Ha IUIOCKOCTH, KOJIJICKTHBE JICJIOBYIO, IPYKETIOOHYIO

TPUTOHOMETPHS B atMocdepy.
MIPOU3BOJIBHOM e  AHaIM3UPOBATH pEATbHOE
TpPEYroJbHUKE, TEOpEMA COCTOSIHUE JIe]T B y4eOHOM
KOCHHYCOB KJ1acce/TpyIire.

64. [ToBTOpEHME: Yyroy MexIy e HaxoauTh IEHHOCTHBIN aClIEKT
CKpELIMBAOIIMMUCS y4eOHOro 3HaHHs U HH(pOpMaIUH,
IPSIMBIMU B IIPOCTPAHCTBE obecrieunBaTh €ro NOHUMaHUE U

65. I'eomeTpuueckue MeToAbI nepeKuBaHue 00yUYaroIUMUCS
BBIYHCIICHUS YTJIa MEKTY e CoTpyaHHYATh C APYTUMH
MPSIMBIMH B Mearoru4eCKUMH pabOTHUKAMHU U
MHOI'OIPaHHHMKAX JPYTUMH CIIEHUATTMCTAMU B PEIICHUHN

66. JIByrpaHHBIN yrouI. https:/school.oblakoz.ru/materials/495 | gocnurarensHbIX 3a1a4.
CBOMCTBO JINHENHBIX YTIIOB 928 e  VmpaBiaTh y4eOHBIMU
JIBYTPAHHOTO yTJia IpyIIIaMHU C UEIbI0 BOBJICUEHUS

67. [Tepnen MKy ISpHbIE https://school.oblakoz.ru/materials/495 06YJAIOIIMXCS B MPOIECC 0OYUEHHS 1
miockocTr. CBoMCTBa 928 BOCIUTAHUS, MOTUBHPYS UX Y4eOHO-
B3aUMHO MIO3HABATENIbHYIO JAESITEIbHOCTD.
MEePIEHIUKYIISAPHBIX e [loOyxnaTe 00y4aromuxcs
IIOCKOCTEN : co0roaTh Ha YPOKE MPUHIUIIBI

68. [TpusHak https://school.oblakoz.ru/materials/495 y4eGHOI AMCLMILIHHDL 1
NepHeHANKYISIPHOCTH 928 caMOOpraHu3aliu.

IJIOCKOCTEH; TeOpema o
NpsIMOM TIepeceueHus IBYX
MIJIOCKOCTEM
MepHIEHIUKYIISIPHBIX

e 3ammmarh JOCTOMHCTBO U
WHTEPECHI 00yUaIOINXCsl, TOMOTaTh
JIETSIM, OKa3aBIIMMCS B KOH(DIUKTHOM
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69.

TPEThEN IIIOCKOCTH

70.

[IpsamoyronbHbIH
napajuieNienunen; Kyo;
U3MEpEHUs], CBOMCTBA

https://school.oblakoz.ru/materials/495

928

71.

OpsSIMOYTOJIbHOTO

napauiciIcnmicaa

Teopema o auaroHanu https://school.oblakoz.ru/materials/495
IPSAMOYTOJIEHOTO 928

napasuiesienuIieia u
CIIEJICTBUE U3 HEe

72.

Crepeomerpuueckue u
NPUKIIAJIHbIC 33/1a4H,
CBA3aHHBIC CO B3aUMHBIM
PaCHOI0KEHHEM MPSIMBIX U
IUIOCKOCTH

73.

[ToBTOpEHHE:
CKPEIMBAIOIINECS MTPSIMBIE,
napajuiejabHble INIOCKOCTH B
CTaHIapTHBIX
MHOTOIPAHHHUKAX

74.

[Tapa mapannenbHbIX
IUIOCKOCTEM Ha
CKPEIIMBAIOIINXCS MTPSMBIX,
PACCTOSIHUE MEXITY
CKPEIIMBAOIIUMHUCS
MPSMBIMU B IIPOCTHIX
CUTYalHIX

https://school.oblakoz.ru/materials/495

928

75.

Paccrosaue oT TOUkH 10
IJIOCKOCTH, PAaCCTOAHUEC OT
HpHMOfI J0 IIITOCKOCTH

https://school.oblakoz.ru/materials/495

928

Brruncnenue paccrossHui
MEXK]ly CKPEIIUBAIOIINMUCS
MPSMBIMU C TIOMOILBIO
NEePHEHANKYISIPHON
IUIOCKOCTH

https://school.oblakoz.ru/materials/495

928

CUTYaIlUU W/WITH HEOJIaronpusTHBIX
YCIIOBUSX.
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76.

77.

78.

TpéxrpanHslii yroi,
HEPaBEHCTBA IS
TPEXTPAHHBIX YTJIOB.
Teopema [Tudaropa,
TEOpPEeMbI KOCHHYCOB U
CUHYCOB JJIs1 TPEXTPAHHOTO
yria

https://school.oblakoz.ru/materials/495

928

DJIeMeHTHI CheprUIeCKOI
FEOMETPUU: T€OAC3UUECKUE
JIMHUM Ha 3emiie

KonTpoubnas pabora Ne 3
«YTJIbl M PACCTOSTHUSAY

79.

80.

81.

82.

83.

84.

85.

MHororpaHHuKku, 7 4

CucreMarusaiiis 3HaHUH
«MHOrOrpaHHUK U €ro
3JIEMEHTBD)

[Tupamuaa. Buasl nupamu.
[IpaBuiibHas nMpaMuIa

https://school.oblakoz.ru/materials/495

9238

[Tpusma. IIpsimast u
HAaKJIOHHAs MPU3MBI.
[IpaBunpHas npuzma

https://school.oblakoz.ru/materials/495

928

[IpssMo#t mapainenenunen,
IIPSAMOYTOJIBHBIN
napajesenunes, Kyo

https://school.oblakoz.ru/materials/495

928

Brimykiisie
MHOrOrpaHHuku. Teopema
Ditnepa

https://school.oblakoz.ru/materials/495

928

Beinykiisie
MHOTOI'paHHMKHU. Teopema
Otinepa. IIpaBunbHbIE 1
MTOJIYITPaBUJIbHBIE
MHOTOTPaHHUKHU

https://school.oblakoz.ru/materials/495

928

Kontpoubnas padora Ne 4
«MHOrorpaHHuKN»

e [IpuBrnekaTh BHUMaHHE
oOyuaromuxcs K 00CcykaaemMoi Ha
ypoke nH(hopMalnuu, akTHBU3ALIUN
IM03HABATCIILHOM JESITCIIFHOCTH
o0y4aromuxcs.

e [loOyxnaTh o0yuaroumxcs
coOiroaaTh Ha ypOKE IPUHLUIIBI
y4eOHOM TUCIUTUINHBI U
CaMOOPTaHU3AIINH.

e [loanepxxuBath B IETCKOM
KOJUIEKTHUBE JISJIOBYIO, IPYIKEITFOOHYIO
atMocdepy.

e AHanM3upoBaTh peagbHOe
COCTOSTHUE JIeJT B y4eOHOM Kitacce.

86.

BekTopsl B
NPOCTPAHCTBe, 12 4

[TousiTne BekTOpa Ha
IJIOCKOCTH U B

https://school.oblakoz.ru/materials/
495929

e [llonaepxxuBarh B IETCKOM
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IIPOCTPAHCTBE

KOJUIEKTHUBE JIEJIOBYIO, IPYKEITIOOHYIO

87. https://school.oblakoz.ru/materials/ | armocdepy.
CymMma BEeKTOpOB 495929
_ e AHajIM3MpOBATh peabHOC
88. PasHOCTH BEKTOPOB https://school.oblakoz.ru/materials/ | cocrosnue nen B y4eOGHOM
495929 i KJIacce/TpyIine.
89. https://school.oblakoz.ru/materials/ .
[TpaBuio mapaienenumena 495929 e HaxoauTh LHEHHOCTHBIHN acleKT
90. VMHOXK€EHHE BEKTOpa Ha https://school.oblakoz.ru/materials/ y!€OHOr0 3HAHNUA U HH(pOpMALHUH,
THeTo 495929 o0ecrieuynBaTh €ro MIOHUMAHUE U
- nepekBaHNe 00YIarOIIUMHUCS
01. PasioxeHue BEKTOpa 10 https://school.oblakoz.ru/materials/ P C YoM
GasHcy TPEX BEKTOpOB, He 495029 ® COTPYAHMATS ¢ APYTHMA
HOKAIX B OLHOM NeIarOrMYECKMMH PA0OTHUKAMU U
HJ‘IOCII(I(I)CTI/I g JIPYTUMU CTICIUATUCTAMH B PEIICHUH
92. https://school.oblakoz.ru/materials/ | oo o C/IPHBIX 331124,
CkansipHOe pOU3BEACHUE 495929 e  VmpaBisTh Y4eOHBIMU
93, BIMHCIeHHE YT MEKITY IpYIIAaMH C TEeNTBI0 BOBJICUCHUS
BEKTOPAMH B IPOCTPAHCTRE 00yJaromuxcst B mporecc o0ydeHust U
94, [Ipocreiiiune 3axauu ¢ hitps://school.oblakoz.ru/materials/ | BOCTIMTaHNs, MOTHBHPYS HX y4eOHO-
BEKTODAMH 495929 MI03HABATEJIBHYIO JIEATCILHOCTD.
95. [Tpocreiimue 3amaun ¢ * Tobysxnars obysatouuxcs
BEKTOPAMIL coOiroaaTh Ha ypOKE MPUHLHUIIBI
96. [Ipocretimme 3amaun ¢ YHEeOHOM MMCUATIINHBL 1
BEKTOPAMH CaMOOpTaHU3aIUH.
97. [Ipocreitmme 3agaun ¢
BEKTOpaMH
98. IMoBTOpEHue, O060061IEHNE U e [lonnepxuBaTh B IETCKOM
o0o0menune n CUCTEMATH3aLMsI 3HAHUH KOJUJIEKTHUBE JIEJIOBYIO, IPYKEITIOOHYIO
99. cucTeMaTH3anus O06o006menne u arMocdepy.
3HAHMI, 5 4 cucTeMaTHu3alus 3HaHui e [lpuBnekaTb BHUMaHHE
100. HNToroBasi KOHTpoOJIbHAS oOydaromuxcs K 00cykaaeMoi Ha
padorta ypoke uH(popMaIum, akTHBU3ALH
101. HUTorosasi KOHTPOJIbHAA ITO3HABATEJIBHON JEATEIbHOCTH
padora 00yJaromuxcs.
102. O000enue u e HaxoauTh HEHHOCTHEIN aCIEKT

cUcTeMaTHu3anus 3HaHUHN

y4ueOHOro 3HaHMs U HH(OpMaIluH,
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obecrneunTs ero MOHUMAaHue U
NepeKMBaHNE 00YIAIOIUMHUCS.

11 xaace

JleKTpOHHBbIE NN (pPOBbIE

JesATeJIbHOCTDh YUMTEJSI C Y4ETOM

Ne Pa3gen nporpammbl, Tema ypoka Koa- o0pa3oBaTe/bHbIE pecypchl paboueii mporpaMMbl BOCIMTAHUS
n/n KOJINYeCTBO YaCOB BO
4acoB
1. AHaJIUTHYECKAS [ToBTOpEHHE TEMBI 1 https://school.oblakoz.ru/materials/ e IloauepKuBaTh B IETCKOM
reomerpus, 15 4 «KoopauHatsl BeKTOpa Ha 495929 KOJUIEKTHBE JIEJIOBYIO, PYKETIOOHYIO

TUIOCKOCTH U B arMocdepy.
IPOCTPAHCTBEY e  AHanmM3upoOBaTh peaIbHOE

2. [ToBTOpEHUE TEMBI 1 https://school.oblakoz.ru/materials/ COCTOsIHME JIeN B y4eOHOM
«CKanspHOE POU3BEICHUE 495929 KJIaCCe/TPYIIIE.
BEKTOPOB» e HaxoauTh IEHHOCTHBIN acTIeKT

3. [ToBTOpEHME TEMBI 1 https://school.oblakoz.ru/materials/ | yyeGroro 3namus u nadopmarmm,
«Bpryuciienne yria Mexay 495929 obecreynBaTh €ro MOHUMAaHKE U
BEKTOpaMH B nepekMBaHNe 00YJIarOIIUMHUCS
IPOCTPAHCTBEY e CoTpyaHHYATh C APYTHMHA

4, IToBTOpEHME TEMBI 1 Ne1IarornyeckKuMM paboOTHUKAMU U
«YpaBHEHHUE MPSMOH, JPYTHMH CIICIIUATICTAMU B PEIICHUN
poXoslIel yepes /iBe BOCIHUTATEIbHBIX 3a7au.
TOYKI) e  VYrOpaBisATh yueOHBIMU

5. BXxo0aHO# KOHTPOJIb. 1 IPYIIAMH C eI BOBICYECHHS
YpaBHeHUE MIJIOCKOCTH, oOyuaromuxcst B mporecc o0y4eHus u
HOpMallb, ypaBHEHHE BOCIIUTaHHSI, MOTUBUPYS UX YIeOHO-
IJIOCKOCTH B OTPE3KaX MO3HABATENbHYIO IS TENbHOCTb.

6. YpaBHEeHHE MIIIOCKOCTH, 1 e JloOyxnaTh 00ydJaroIMXCs
HOpMallb, ypaBHEHHE coOJII0/1aTh HA YPOKE MPUHIUIIBI
IUIOCKOCTH B OTPE3Kax y4eOHOM JUCIUTUIMHBL 1

7. BektopHoe nmpoun3BeeHne 1 CaMOOpraHu3aIyH.

8. JIuneiliHble HEPABEHCTBA, 1



https://school.oblakoz.ru/materials/495929
https://school.oblakoz.ru/materials/495929
https://school.oblakoz.ru/materials/495929
https://school.oblakoz.ru/materials/495929
https://school.oblakoz.ru/materials/495929
https://school.oblakoz.ru/materials/495929

10.

11.

12.

13.

14.

15.

JIMHENHOE
MIPOrPAMMHUPOBAHUE

JInneliHbIe HEPABEHCTBA,
JMHENHHOE
IIPOrpaMMHUpPOBAHUE

AHaJIUTHYECKHUE METOIBI
pacyéra yria Mexay
IpsIMBIMU B
MHOTI'OIrpaHHHUKax

AHaUTUYECKHE METOBI
pacdéra yria Mexay
IJIOCKOCTSIMU B
MHOI'OrpaHHHUKax

®dopmyna pacCTOSHUS OT
TOYKH JI0 IJIOCKOCTH B
KOOpJMHATaX

Haxoxnenue paccrossHui
OT TOYKH J10 IJIOCKOCTHU B
KyOe

Haxoxnenue paccTostHui
OT TOYKHM JIO TNIOCKOCTH B
MPaBWJIBHON NUPAMHUJIE

KonTposbnas padora Ne 1
«AHaJIUTHYECKAS
reoMeTpus»

e 3amumarbh JOCTOMHCTBO U
MHTEPECHl 00YJaIOLINXCS, TOMOTaTh
JIETSIM, OKa3aBIINMCS B KOH(QIIMKTHOM
CUTYAIMH W/WIN HEOIaronpusaTHBIX
YCIIOBUSIX.

16.

17.

18.

19.

IHoBTOpEHME,
0000menne u
cucTeMaTu3anmsi
3HAHM, 15 4

CeueHus MHOTI'OIrpaHHUKOB!
CTaHAApPTHBIC
MHOTI'OrpaHHUKH

https://school.oblakoz.ru/materials/

495928

CeueHus MHOT'OT'PaHHUKOB!
METO/J CJICI0B

CeueHust MHOTOTPAHHUKOB:
CTaHJIapTHI)Ie IIJIOCKOCTH,
MEpECEUCHUS IPSAMBIX U
MIOCKOCTEH

HapaJ'IJ'ICJIBHBIe MMPAMBIC 1

https://school.oblakoz.ru/materials/

e MuunuupoBaTh 00yUarOIINXCS
K 00CY’KJIEHUIO, BRICKA3bIBAHUIO
CBOET0 MHEHHs, BBIPAOOTKE CBOETO
OTHOILIEHHUS 10 TOBOJY OJIy4aeMOn
Ha YpOKE COLMAIbHO 3HAYMMOM
nH(pOpMaLINH.

e [loanepxxuBaTh B IETCKOM
KOJIJIEKTHBE JINIOBYIO, IPYKETIOOHYIO
aTMocdepy.
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20.

IMJIOCKOCTHU: MapaJlJICJIbHBIC
CCUCHUA

495928

21.

[TapamienbHble IPsIMBIE U
IUIOCKOCTH: pacy€r
OTHOILEHUN

22.

[TapannenbHble TpsIMbIE U

https://school.oblakoz.ru/materials/

23.

IUVIOCKOCTH: YIJIbI MEXKLY 495928
CKPELIMBAOIUMUCS

MMPAMBIMHA

[TeprieH UKy ISIpHBIC https://school.oblakoz.ru/materials/

IIPSIMBIE U TUNIOCKOCTH:
CTaHJapTHbIE NIapbl
NEePIEHIUKYIISAPHBIX
IUIOCKOCTEN U MPSIMBIX,
CUMMETpUHU
MHOI'OIPAHHUKOB

495928

24.

[IepnieHauKysIpHBIE
IPsSIMBIE U TUNIOCKOCTH:
TeopeMa O TPex
NEPIEeHIUKYJIIpax

https://school.oblakoz.ru/materials/

495928

25.

[IepnieHauKysIpHBIE
IPSAMBIE U INIOCKOCTH:
BBIYMCIICHHUS JIJIVH B
MHOT'OIPaHHHUKAX

https://school.oblakoz.ru/materials/

495928

26.

[ToBTOpEHMeE: MIOMAAN
MHOTOYTOJTbHUKOB,
bopMyIIBI 715 TUTOIIAACH,
cooOpaxeHus mogoous

217.

[ToBTOpEHMeE: MIOMAAN
MHOTI'OYT'OJIbHUKOB,
dbopMyIIBI 171 TIOIIAEH,
COOOpaKeHHS TI0T00MS

[ToBTOpenue: miomagn
MHOTOYTOJLHUKOB,
dbopMyIIBI 1711 TIIOIAJEH,

e [IpuBnekaTh BHUMaHHE
oOyuaromuxcs K 00cyk1aeMoii Ha
ypoke uH(OpMAIH, aKTHBH3AIHH
IIO3HABATEJILHON JEATEIbHOCTH
oOyyaronuxcs.

e [loOyxnmaTe 00y4aromuxcs
coOII0IaTh HA YPOKE MPUHIUITHI
Y4eOHOH TUCIUILTHBI 1
CaMOOpTaHU3aIUH.

e  VYmpaBisATh y4eOHBIMU
IPYIIIAaMH C IEJIbI0 BOBIICUCHUS
00yJaromuMucs B poLecc 00ydeHus
Y BOCITUTAHUS, MOTHBHPYS UX y4eOHO-
MO3HABATENBHYIO IS TEILHOCTb.

e YcTaHaBIWBAaTh TOBEPUTEIHHOE
OTHOILIEHHE MEX/y YUUTEIEM U
00y4arImuMHUCs, CIOCOOCTBYIOLINX
MO3UTUBHOMY BOCIPHUSTHIO
yUYaIMHKCs TPeOOBaHUI U TPOCHO
YUUTEIS
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co0o0paxeHus moao0us

28. [Tnomanu ceyeHuit
MHOTOTPaHHHUKOB: ILIOMIAIN
MIOBEPXHOCTEH, pa3pe3anus
Ha 4acTH, COOOpaKeHUs
monoous
29. [Tnomanu ceuenuit
MHOTOTPaHHHUKOB: TLIOMIAIN
MTOBEPXHOCTEN, pa3pe3aHust
Ha 9aCTH, COOOpaKECHHSI
no100ust
30. KontpoabHnas padora Ne 2
«IloBTOpEeHME:
MHOTOTPAHHUKH, CeYEHHUsI
MHOTOTPAHHHUKOB)
31. O0bém O6béM Tena. O0bEM https://school.oblakoz.ru/materials/ e CoTpyaHHYaTh C APYTHMU
MHOIOIrpaHHMKa, 17 4 | IpsAMOYToILHOrO 495928 EeJaroru4ecKUMH PabOTHUKAMU U
napauieyienunesaa JIPYTUMU CIICIHATUCTAMH B PEIICHUH
32. 3amaun 00 yaBOCHUU Ky0a, BOCITMTATEIbHBIX 3a7aY.
0 KBajpatype Kyoa; o e  VYrpaBiaTh y4eOHBIMU
TPUCEKIIMH yTJIa IPYIIAMHU C TEJTbI0 BOBIICUCHUS
33. CrepeomeTpuyeckue 00yJaromuxcst B mporecc o0ydeHust 1
3aJ1auu, CBSI3aHHBIC C BOCIIUTaHUSI, MOTUBUPYS UX YUCOHO-
00BEMOM MPSIMOYTOJILHOTO MO3HABATEJIBbHYIO JCSATSIBHOCTb.
napajiesienumne/1a e 3amuIiark JOCTOMHCTBO U
34. [Ipuknannbie 3a1a4mn, https://school.oblakoz.ru/materials/ | puTepeck 06yuarommxcs, MOMoOraTh
CBSI3aHHBIE C BBIYUCIEHUEM 495928 JETSIM, OKa3aBIIMMCS B KOH(DIMKTHON
00BbEMa MPSIMOYTOJIHHOTO CUTYAIIMH W/WIN HEOIaronpHsITHBIX
napajiesienune/1a YCIIOBUSIX.
35. OBHEM IPAMOI TPH3MBI https://school.zgéaglzzz.ru/materials/ e TloamepKUBATh B IETCKOM
KOJUIEKTUBE JICTIOBYIO, IPYKEITIOOHYIO
36. Crepeomerpuueckue

3a[]a4H, CBA3aHHBIE C
BBIYUCIIEHHEM 00BEMOB
IPSIMOM IPU3MBI

aTMocdepy.
e HMuunuupoBath 00ydarOMIMXCS
K 00CYXJIEHHUI0, BEICKA3BIBAHUIO
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37.

[IpuxnagHeie 3aauu,
CBSI3aHHBIE C 00BEEMOM
IPSIMOM TIPU3MBI

https://school.oblakoz.ru/materials/

495928

38.

Brruncnenue o6bEMOB Tel ¢
IIOMOUIBIO ONPEACIIEHHOTO
uHrerpana. OobpEm
HAKJIOHHOM NPU3MBI

39.

Brruncnenmne o6bEMOB Tel ¢
ITOMOUIBIO ONPENECITIEHHOTO
uHrerpana. OobpEm
IMPaMUIbI

https://school.oblakoz.ru/materials/

495928

40.

®dopmyna o0bEMa
nupaMuibl. OTHOLLIEHHE
00BEMOB IMUpPaMU/ C OOIITUM
yIIOM

https://school.oblakoz.ru/materials/

495928

41.

®dopmyna o0bEMa
nupaMuibl. OTHOLLIEHHE
00BEMOB IMUpPaMU/ C OOIITUM
yIIOM

42.

CrepeomeTpudeckue
3aJ1a4M, CBSI3aHHbBIC C
00BEMaMH HAKIIOHHOU
MIPU3MBI

43.

Crepeomerpuueckue
3aJauu, CBSI3aHHBIE C
00BbEMaMU TMPaMHU/IbI

44,

[TpuknanHeie 3a1a4u 10
TeMe «OOBEMBI TETY,
CBsI3aHHBIE C 00BEMOM
HAKJIOHHOM MPU3MBI

https://school.oblakoz.ru/materials/

495928

45.

[IpuknanHbie 3a1a4u MO
TeMe «OOBEMEI TEI»,
CBSI3aHHBIC C 00BEMOM
TTUPAMH/TBI

https://school.oblakoz.ru/materials/

495928

46.

[Tpumenenne 00bEMOB.

CBOETO MHEHHSI, BEIPAOOTKE CBOETO
OTHOIIIEHHUSI 10 MTOBOJTY TIOTy4aeMOn
Ha YPOKE COLUAIBHO 3HAYUMOM
uHpopmanuu.

e AHajIM3UpOBATh peajbHOC
COCTOSIHHUE JIeJT B yUeOHOM KJlacce.
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Brruucnenue paccrossHus
JI0 IIJIOCKOCTHU

47. KonTpoJubnas pabora Ne 3
«O0BbEM MHOTOTPAHHHUKA)

48. | Tema Bpamenus, 24 u | [umuaapudeckas https://school.oblakoz.ru/materials/ e IloOyxmaTh 00y4arOIIMXCS
OBEPXHOCTb, 00PA3yHOLIHE 495929 COOIIIOATE HA YPOKE OBIICIIPHHSATHIC
LIAJTMHIPUYECKOM HOPMBI [TOBEJICHUS], TPABUIIA OOIICHHSI
IOBEPXHOCTH co crapuuMu (YUUTEIIMH) U

49. Lummuap. [Mpsimoit https://school.oblakoz.ru/materials/ | cBepcTHrKamMu (IIKOJIBHUKAMH),
KPYTOBOW LIMIUHAIP. 495929 HPUHIKIBL YI€OHON TUCIHUIUIMHBL U
I[omans HOBEpXHOCTH CaMOOpraHu3aIlnH.
LIAJIHHJIPA e [IpuBiekaTh BHUMAHUE

50. Konunueckas oBEpXHOCTS, https://school.oblakoz.ru/materials/ | mKoIEHMKOB K IIEHHOCTHOMY ACHEKTY
00pa3yoline KOHMIECKOM 495929 U3y4aeMbIX Ha yPOKAX ABJICHUIA,
noBepxHoctu. Konyc IIOHATUH, IPUEMOB.

51. Ceuenue koHyca https://school.oblakoz.ru/materials/ e  Opranu3oBbIBaTh paboOTy
IUIOCKOCTBIO, MapalIeIbHOM 495929 00yYaroIMUXCs ¢ COLUATBHO-3HAYMMOM
IUJIOCKOCTH OCHOBAHHsI uH(pOpMaIKEl 10 MOBOY MOTy4aeMOn

52. VceyEHHBII KOHYC. Ha YPOKE COI[MAILHO 3HAYUMOMN
N306paxkeHne KOHyCOB U nH(popManuu — 00Cykaath,
yCeUYEHHBIX KOHYCOB BBICKa3bIBATh MHEHHE.

53. ITnomrans 00KOBOIT https://school.oblakoz.ru/materials/ e [lonnepxuBaTh B AETCKOM
MIOBEPXHOCTHU U MOJTHON 495929 KOJUIEKTUBE JIEIOBYIO, JIPYKETFOOHYIO
MOBEPXHOCTH KOHYCa aTMocdepy.

54, [Tnomans 60k0BOIA e  HMuunuuposaTh 00yyaroUmxcs
[IOBEPXHOCTH W MOJTHOM K 00CYXKIIEHUIO, BHICKA3bIBAHUIO
TIOBEPXHOCTH KOHYCa CBOETr0 MHEHUS, BBIPAOOTKE CBOETO

55. CrepeomMeTpriecKue 3a1auu OTHOILIEHHUS 110 TOBO1Y TOJy4aeMOun
Ha JJOKa3aTelIbCTBO U Ha YPOKE COI[MAIBHO 3HAYUMOM
BBIUKCIIEHUE, TIOCTPOEHUEM MH(pOpMAIIUH.
CEUCHHH LIJIMH/PA, KOHyCa e  VmpaBisTh yueOHBIMU

56. CrepeomeTpHUeCcKHE 3aa9n

Ha JOKa3aTCJIbCTBO U
BBIYHUCIICHUEC, TIOCTPOCHUEM
CeueHUI MUJIMHApPA, KOHYCa

rpynnamu c Leablo BOBICUEHUS
oOyuyaromuxcst B mporecc o0y4eHus u
BOCIIMTAHUSI, MOTUBHPYS UX y4eOHO-
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S7.

58.

[IpuxnagHeie 3aauu,
CBSI3aHHBIE C [TUJIMHIPOM

https://school.oblakoz.ru/materials/
495929

59.

IIpuxnanHeie 3amauu,
CBSI3aHHBIE C [IUIMHIPOM

60.

https://school.oblakoz.ru/materials/

61.

Cdepa u map 495929
[Tepeceuenue chepsl u https://school.oblakoz.ru/materials/
495929

mapa ¢ iOCKOCTBIO.
Kacanwue mapa u cdepsl
IIOCKOCTHIO. Bua n
n300pakeHHE 1mapa

62.

[lepeceuenue chepsl u
Iapa ¢ IIOCKOCTHIO.
Kacanue mapa u cdepsr
IUIOCKOCTBI0. Bun
n300paxKeHue mapa

63.

YpaBHenue chepsl.
[Tnomane chepwr u e€
yacTen

https://www.yaklass.ru/p/geometria#

program-11-klass

64.

Cummerpusi cepsl 1 mapa

65.

CrepeomMeTpriecKue 3a1auu
HAa JI0Ka3aTeIbCTBO U
BBIYUCJICHUEC, CBA3aHHBIC CO
cdepoii u mapom,
MMOCTPOEHUEM MX CEUCHHI
TUIOCKOCTBIO

66.

CrepeomMeTpriecKue 3a1auu
HAa JI0Ka3aTeIbCTBO U
BBIYUCJICHUEC, CBA3aHHBIC CO
cdepoii u mapom,
MIOCTPOEHUEM MX CEUCHHI
IJIOCKOCTBIO

[Ipuknagneie 3a1auu,
CBsI3aHHBIE CO cpepoii U
1apom

https://school.oblakoz.ru/materials/
495929

MO3HABATENBHYIO JACSITEILHOCTD.

e  3amuniaTth JOCTOMHCTBO U
HMHTEPEChl 00YYarOIIMXCsl, TOMOTaTh
JIETSIM, OKa3aBIIMMCS B KOH(DIUKTHOM
CUTYAIIUU U/WITH HEOJIarONMPUATHBIX
YCIIOBUSIX.
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67.

[ToBTOpEHUE: OKPYIKHOCTD
HAa IUIOCKOCTH, BBIUYUCIICHUS
B OKpPY’KHOCTH,
CTaHJApTHBIE MOA00US

68. PaznuyHble KOMOUHAIIMU https://school.oblakoz.ru/materials/
TeJ BpallleHus 1 495929
MHOTOTPaHHHKOB
69. 3agaun o teMe «Tena u
HOBEPXHOCTH BPALICHHS
70. 3agaun o teMe «Tena u
IOBEPXHOCTH BPALICHHS
71. KontpoabHnas padora Ne 4
«Tej1a ¥ MOBEPXHOCTH
BpalleHHs»
72. Ilomaau O6béM numaapa. Teopema https://school.oblakoz.ru/materials/ e [loGyxnaTh 06yYarOIMXCH
NOBEPXHOCTH U 00 00bEMe IIpAMOro 495929 COOJIIOIAaTh HA YPOKE OOLIETIPUHSATHIE
00bEMBI KPYIJIBIX T, | [IHHIPA HOPMBI ITOBE/ICHHS, TPABUIIA OOIICHHUS
73. 94 Brraucnenue 006EMOB TeI ¢ CO CTapUIUMU (YUUTETISIMU) U
MIOMOIIIBIO ONPEICAEHHOTO CBEPCTHUKAMH ([IKOJIbHUKAMH),
uHTerpasa. O6béM KoHyca HNPUHIUIBI Y4eOHON AUCIUIITUHBI U
74. [Tnomaau 60KOBOH U https://school.oblakoz.ru/materials/ caMOOpraHu3aIiu.
TIOJTHOM TIOBEPXHOCTH 495929 e IIpuBnekaTh BHUMAHHUE
KOHyca IIKOJIbHUKOB K [IECHHOCTHOMY aCIIeKTy
75. Crepeomerpuueckue M3Yy4aeMbIX Ha ypOKax sIBJICHHIA,
3aj1a4u, CBSI3aHHBIE C HOHSTHI, TPUEMOB.
BBIYHCIICHHEM 00BEMOB e  OpraHu3oBBIBaTh paboOTy
IIMJIHH/PA, KOHyCa 00YHArOIIMXCS C COIHATBbHO-3HAYNMOM
76. [pyuKIagHbIE 3a1a49H 110 https://school.oblakoz.ru/materials/ | undopmanueii 1o OBOLY MOIyYaEMOM
Teme «O0BEMBI U TLIOIIA M 495929 Ha YPOKE COI[MAILHO 3HAYUMOMN
MIOBEPXHOCTEH Te» uHpopManun — 00CykK1aTh,
77. O0OBEM 1m1apa 1 MapoBOTro https://school.oblakoz.ru/materials/ | Beicka3siBaTh MHEHHE.

cektopa. Teopema 00
00wvéme mapa. [Tnomane

chepsr.
CrepeoMerpuueckue

495929
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78.

79.

80.

3aJa4u, CBA3aHHBIC C
BBIYUCIICHHEM 00BEMOB
1apa, IapoBOro CerMeHTa
U IIAPOBOT0 CEKTOPA

[Ipukitaguele 3ana4u 10
Teme «O0BEMBI TE»,
CBsI3aHHBIE C 00BEMOM IIIapa
U TUIOIIA IO C(hephl.
COOTHOILIEHUS MEKTY
IUIOLIA/IIMU TOBEPXHOCTEHN
1 00béMamu 1oT0OHBIX T

IToxoOuEble Tena B
npocrpaHcTse. M3menenue
00béMa rpu mMoa00uH.
Crepeomerpuueckue
3aJa4H, CBA3aHHEIE C
BBIYHCIIEHHEM O0BEMOB TEN
Y TJI0NIaei TOBEPXHOCTEN

KonTposbnas padora Ne 5
«lLomaan mMoBepXHOCTH
U 00bEMBI KPYIJIBIX TeJD)

81.

82.

83.

84.

85.

JABukenus, S 4

JIBuKEeHHsI MPOCTPAHCTBA.
Orobpaxenus. [IBuxeHus u
paBeHcTBO (uryp. Obuue
CBOICTBA JBHKCHUU

https://www.yaklass.ru/p/geometria#

program-11-klass

Buabl nBrkeHH:
NapaJuIeIbHBIN NEPEHOC,
LEHTpalIbHasi CAMMETPHS,
3epKaJIbHAasi CHMMETPUS,
MOBOPOT BOKPYT MPSIMOM

https://www.yaklass.ru/p/geometria#

program-11-klass

[IpeoOpazoBanwms mo00wus.
[Ipsimas u chepa Ditnepa

FCOMeTpI/I‘{eCKI/IC 3aJa4u Ha
MPUMCHCHUEC NBVXCHUS

KonTpoJsbHasi pabora Ne 6

e [loanepxxuBath B IETCKOM
KOJUJIEKTHUBE JIENOBYIO, IPYKETIOOHYIO
aTMocdepy.

e HaxonuTh IEHHOCTHBIN acIEeKT
y4eOHOro 3HaHUs U HH(pOpMaIuHy,
obecreynBaTh €ro MOHUMAaHKE U
nepeKuBaHue 00yUJarOITUMUCS
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«BeKkTopbl B
NPOCTPAHCTBE»

86.

87.

88.

89.

90.

91.

IHoBTOpEHME,
00001IEHNE T
cucTeMaTu3anmsi
3HaHui, 17 4

Ob6o06maroree MOBTOPEHNE
11 moOHATUNA 1 METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3aLs
3HaHui: «llapamnensHoCTh
IPSIMBIX U IIJIOCKOCTEHN B
IPOCTPAHCTBEN

https://school.oblakoz.ru/materials/

495928

O06o0maroiee MOBTOPEHUE
11 IOHATHI U METOIOB
Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIs
3HaHW#: «BeKkTopsl B
IPOCTPAHCTBEY

https://school.oblakoz.ru/materials/

495929

O06o0maroiee MOBTOPEHUE
11 IOHATHI U METOIOB
Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIs
3HaHWH: «BeKkTophl B
IPOCTPAHCTBEY

https://school.oblakoz.ru/materials/

495929

Ob6o061aro1iee MOBTOpeHNE
11 moHsiTHI 1 METOZIOB
Kypca reometpun 10-11
KJIACCOB, CUCTEMATH3AIHs
3HaHui: «O0BEM
MHOTOTPAHHHUKA

https://school.oblakoz.ru/materials/

495928

Ob6o0611aro1iee MOBTOpeHNE
11 moHsiTHI ¥ METOZIOB
Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIHs
3HaHuii: «O0BEM
MHOTOTPAHHHKA

Ob6o0611aro1iee MOBTOPEHNE
11 mOHITUHA U METOZOB

https://school.oblakoz.ru/materials/

495929

e [IpuBiekarb BHUMaHUE
oOyuaromuxcs K 00cykaaeMoii Ha
ypoke nH(popMalnu, akTHBU3ALUU
ITIO3HABATEJILHON JEATEIbHOCTH
oOyyJaronuxcs.

e  VYrOpaBisATh yueOHBIMU
IpyIIaMH C IEeJBI0 BOBJICUCHUS
00y4JaromuMHucs B Iporecc 00ydeHus
W BOCIIHUTAHUS, MOTUBHPYS UX Y4eOHO-
MO3HABATENIbHYIO JACSITEbHOCTD.

e [loOyxnaTh o0yuaronmxcs
coOroaaTh Ha ypOKE IPUHLHUIIBI
y4eOHOM TUCIUTUIMHBI U
CaMOOpTaHU3aIUH.

e [IpumeHsTH Ha ypoKe
WHTEpPaKTUBHBIC (POPMBI pabOTHI
YVYAIUXCS: HTEJUIEKTYaIbHBIC HTPHI,
CTUMYJTHUPYIOIIUE MTO3HABATEIHHYIO
MOTHBAIIHIO IIKOJHHUKOB; JIUCKYCCHH,
KOTOpBIE JAIOT yYalluMcs
BO3MO>XHOCTh IIPUOOPECTH OMBIT
BEJICHUS] KOHCTPYKTHUBHOTO TUAJIOTa;
IpynmnoBoi paboThl WK paboThI B
napax, KOTOpbI€_y4aT IIKOJIbHUKOB
KOMaHJIHOM paboTe M B3aUMOJICHCTBUIO
C IPYTUMU JE€THMHU.

e [lonnepxuBaTh B AETCKOM
KOJIJIEKTHBE JIEJIOBYIO, IPYKETIOOHYIO
aTMocdepy.

e  AHaIM3UPOBATH PEATBHOE
COCTOSIHHUE JIe]T B yueOHOM KJlacce.
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92.

Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3aLs
3Hanui: «Ilnomamnu
HIOBEPXHOCTU U 00BEMBI
KPYIJIbIX TEI»

93.

O06o0matroiee MOBTOPEHUE
11 IOHATHI U METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
sHanui: «llnomaau
MTOBEPXHOCTH U 00BEMBI
KPYTJIBIX TEJ

94.

HUTorosasi KOHTpPOJIbHAA
padora

95.

HUTorosasi KOHTpPOJIbHAA
padora

96.

[ToBTOpeHnue, 0600IICHNE U
CHCTeMaTH3allus 3HAHUM

97.

Hcropus pazsurus
CTEpPEOMETPUH KaK HAyKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTU1

98.

Hcropus passurus
CTEPEOMETPUH KaK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJOT UM

Wcropus paszsutus
CTEPEOMETPUHN KAaK HAYKU U
€€ poJb B Pa3BUTUU
COBPEMEHHBIX WHKCHCPHBIX
Y KOMIIBIOTEPHBIX




99.

TEXHOJIOTUH

100.

Ucrtopus pazsutus
CTEPEOMETPUH KaK HAYKHU U
€€ poJib B Pa3BUTUH
COBPEMEHHBIX HHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTHH

101.

Ucrtopus pazsutus
CTEPEOMETPUH KaK HAYKU U
€€ poJib B pa3BUTUH
COBPEMEHHBIX MHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJOTHH

102.

Uctopus pazsutus
CTEPEOMETPUH KaK HAYKHU U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJOTHH

HcTopus pa3BuTHs
CTEpEOMETPUH KaK HayKu U
€€ pojb B Pa3BUTHH
COBPEMEHHBIX NH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTHI




IMPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOMN ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble nMpeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NMpPoBepPsieMOro .
00pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero o01ero odpa3oBaHusi
pe3yiabTarta
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
79 [TpuMeHSITh aKCHOMBI CTEPEOMETPUU U CICICTBHSI M3 HUX MPH PEHICHUU
' TFEOMETPUYCCKUX 33124
73 OnepupoBaTh TOHATHAMHU: TAPAIUIETBHOCTh U NEPIEHAUKYISIPHOCTD
' HPSAMBIX U IJIOCKOCTEH
24 KnaccupunupoBarh B3aMMHOE PACIHOJIOXKCHHE MPSIMBIX M TUIOCKOCTCH B
' IPOCTPAHCTBE
OnepupoBaTh MOHSATUSMHU: JABYTPAaHHBIM yroji, TpaHU ABYTPAHHOIO YIJia,
7.5 peOpo BYrpaHHOrO yIJia, JIMHEHHBIH yroil IByrPaHHOTO yIJia, rpajaycHas
Mepa JIByTPaHHOTO yriia
76 OnepupoBaTh TOHATHSIMU: MHOTOTPAHHUK, BBIMTYKJIBIA WM HEBBITYKJIBIH
' MHOTOTPaHHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, TTPABMIBHBI MHOTOTPaHHUK
77 PacriozHaBath OCHOBHBIE BHJBI MHOTOTPAaHHHKOB (THpaMuia, NpU3Ma,
' PSIMOYTOJIbHBIN Mapaienenumnes, Kyo)
KnaccudumupoBaTe  MHOTOTpaHHUKH,  BBIOMpas  OCHOBaHUS  JJs
7.8 KJacCU(UKalUU (BBIMYKIbIe U HEBBIMYKIIbIE MHOTOTPAHHUKH, MPaBUIbHBIE
MHOTOTPaHHHKH, TPSIMbIE U HAKJIOHHBIE TIPU3MBbI, TApaJJIeIeTUIIC IbI)
7.9 OnepupoBaTh MOHATUSMH: CEKYIIasi INIOCKOCTh, CEYeHNE MHOTOTPAHHUKOB
710 OOBSICHIATh MPUHIUIIBI TIOCTPOCHUS CEUEHUH MHOTOTPAaHHUKOB, UCTIONB3YS
' METO/I CIIENIOB
Ctpouth ce4yeHHs] MHOTOTPAHHMKOB METOAOM CJIE/IOB, BBHIMOTHATH
7.11 (BBIHOCHBIE) THIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemrate 3amaun Ha HaXOXXICHHWE TE€OMETPHUYECKUX BEIMYHH IO OOpasiam
WIK aJTOPUTMaM, TPHMEHSSI W3BECTHBIC AHAIMTHYECKAE METOJBI TPHU
7.12 pelleHnH  CTaHJApPTHBIX MaTeMaTHYeCKHX 3aJad Ha  BBIYUCIICHUE
paccTosSHUN MEXIy ABYMSI TOYKAMH, OT TOYKH JIO MPSMOM, OT TOUYKHUIO
TUTOCKOCTH, MEXIY CKPEIIMBAIOIIUMUCS TIPSIMBIMU
Pemrate 3amaun Ha HaXOXXICHHWE T€OMETPHYECKUX BEIMYMH IO OOpasiam
7.13 WIA alTOpUTMaM, MPHUMEHSSI HW3BECTHBIC AHATMTUYECKHE METOIbI TPHU

PCHICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJa4 Ha BBIYUCIICHHUC YTJIOB




MEXIY CKPCIIMBAIOIUMUCA MNPAMBIMUA, MEXKIAY MPSIMOM M IUIOCKOCTBIO,
MEXY IIIOCKOCTSAMU, ABYTPAHHBIX YIJIOB

Breraucnats 00bEMBI M IIOMIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIPU3MAa,

7.14 nupamMpia) ¢ MNpUMEHEHHEeM (OpMYyJl, BBIYHCIATH COOTHOIICHUS MEXITY
TUIOINAASIMUA TTOBEPXHOCTEH, 00BEMaMU MOJOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTh MOHATUAMHU: CUMMETPHUsl B IPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTypBI
W3Bnekarb, npeoOpa3oBbIBaTb U HMHTEPIPETUPOBATH HH(GOPMALMIO O
7.16 MPOCTPAHCTBEHHBIX TeOMETpUYeckuX ¢urypax, TMpeACTaBICHHYIO Ha
YyepTeKax U pUCYHKax
[IpumensTe reomerpudeckne (aKThl Ui PEIICHHS CTEPEOMETPUYECKHX
7.17 3a7a4, MPEANOJaralliuX HECKOJIbKO IIAaroB pEIICHUs, €CIU YCIOBUS
IPUMEHEHUs 3aJ]aHbl B IBHOH (popme
718 [IpuMeHATs mpocTEHIIME INPOTPAMMHBIE CPEICTBA U JIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TP PEIICHUH CTEPEOMETPUIECKHX 3a/1a4
719 [TpuBOANUTE HpHUMEPHl MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B HpUpOE U
' KHU3HH, PACIIO3HABATh IPOSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[IpuMeHsTH MONyYEeHHBIC 3HAHUS HA MPAKTHKE: aHAIM3UPOBATH peasbHBIC
CUTYallMH ¥ MPUMEHATh U3YYCHHBIC TIOHATHS B MPOIECCE MOMCKA PEIICHHS
MaTeMaTHYecKu c(HOPMYIHMPOBAHHOM NMPOOIEMBI, MOJICIUPOBATh PealbHbIe
7.20 CUTyallUM Ha s3bIKE TI'€OMETPUHU, MCCIEN0BATh IOCTPOCHHBIE MOJEIU C
UCIMOJIb30BaHUEM I€OMETPUYECKUX MOHATHH U TeopeM, ammapara anreOpsl,
pemiatb ~ MpakTHMYECKHE  3aJaud,  CBS3aHHble C  HaXOXJACHUEM
TeOMETPHUYECKUX BEITHYNH
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpOBepPsIeMOro .
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero 001ero odpasoBaHusi
pe3yJabTarta
6 ['eomerpus
OnepupoBaTh HOHATHAMU: IMIUHJIPUYECKasi MOBEPXHOCTh, OOpasyrolue
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, IIMJIMHIAP, KOHHYECKash MOBEPXHOCTH,
o0pa3yronire KOHHYECKOW TOBEPXHOCTH, KOHYC, CheprudecKast TOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (WIMHAP, KOHYC, cdepa U 1map)
6.3 OOBSACHATH CITOCOOBI MOTyYSHHSI TEJ BPAIICHHS
6.4 KnaccudunupoBaTs B3auMHOE pacnoiokeHne chepbl U IIOCKOCTH
OmnepupoBaTh MOHIATHSMH: MAPOBON CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CerMEHTa, MApOBOW CIIOW, OCHOBAHWE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO

CJ1081, IIIAPOBOM CEKTOP




6.6

Beruncnare  00BbEMBI W TUIOHMIAAM TIOBEPXHOCTEH TeN  BpallleHUs,
T€OMETPUUYECKHX TEJ C MPUMEHEHHEM (POPMYIT

6.7

6.8

6.9

OnepupoBarh MOHATHSIMH: MHOTOTPAaHHUK, BIHCAHHBIH B chepy u
OTHMCAHHBIN OKOJIO cdepbl, cepa, BIHCAaHHAS B MHOTOTPAHHUK WA TEIIO
BpalleHus

BBIYHCIATE COOTHOMICHHSI MEXKIY TLIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
MOOOHBIX TEI

N3o6paxarh u3zydyaemble GUTypbl OT PyKH M C HPUMEHEHHUEM IPOCTHIX
4epTEKHBIX HTHCTPYMEHTOB

6.10

BbInoniHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PUCYHKOB IIPOCTBIX
00BEMHBIX (UTyp: BHJI CBEpXy, COOKY, CHH3Yy; CTPOUTH CEUYEHHUS TeIl
BpalleHUs

6.11

6.12

6.13

W3Bnekatb, WHTEPIPETHPOBATh M MPEOOPa3oBbIBaTH HH(MOPMALUIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, IMpeACTaBICHHYIO Ha
yeprexax U pUcyHKax

[IpumensTh reoMmeTpuueckue (QaxKThl ISl PEUICHHS CTEPEOMETPHYECKHX
3aj1a4, MPEANoaraloliuX HECKOJBKO IIIaroB pEelIeHUs, €CIH YCIOBHUS
MPUMEHEHHUS 3aJIaHbl B ABHOU (hopMe

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

BI)IHOJ'IHHTI) HeﬁCTBHﬂ CIIOKCHU A BCKTOpOB, BbBIYUTAHUA BeKTOPOB %1
YMHO)KCHI/IH BeKTOpa Ha 4Yucio, O6’b$ICH$ITI>, KaKNUMH CBOﬁCTBaMH OHUA
o0JrazaroT

HpI/IMeHHTB IMPpaBUJIO MTapaJuICJICITUIIC A ITPHU CIIOKECHUN BEKTOPOB

6.16

OHGpHpOBaTB MOHATHUAMU: AOCKAPTOBBI KOOPJAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YIOJI
MCKAY BCKTOPAMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIaHApHBIC BEKTOPbI

6.17

Haxomute cymMmMy BEKTOPOB M NpPOHM3BEIEHUE BEKTOpa Ha YMCIO, YTroll
MEXJly BEKTOpaMH, CKaJISIpHOE IMPOU3BEACHUE, PACKIaAbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

6.19

BaI[aBaTB IIJIOCKOCTH YPABHCHUEM B I[CKapTOBOfI CUCTCMEC KOOpANHAT

Pemate HpOCTCfIIJ.IPIG TCOMCTPHUYICCKUC 3a/la4i Ha IMPUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOJa

6.20

Pemate 3amaumM Ha [0Ka3aTEILCTBO MATEMATHYECKHX OTHOIICHUA U
HaXOXXJIEHWE TEeOMETPHYECKUX BEIWYMH IO 00pa3laM W aJrOpUTMaM,
MPUMEHSST ~ W3BECTHBIE  METOABI  TMPU  PENICHWH  CTaHJAApTHBIX
MaTEMATHYECKUX 3a1a4

6.21

6.22

[IpuMeHATH MpocCTeMIIMe MPOrpaMMHBIE CpPEACTBA U DIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a7a

HpI/IBO,Z[I/ITB MMPUMCEPBI MATCMATUYCCKUX BaKOHOMCpHOCTCﬁ B IIpUpOAC U
JKU3HHU, paCllO3HABATh POSABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC




6.23

[IpumeHsTh MONMyYCHHBIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATH peajbHbIC
CUTYallUd ¥ MPUMEHSATh U3yUYEHHbIE TIOHATHS B MPOIECCE MMOUCKA PELICHUS
MaTeMaTHu4ecKu cHOopMyIUPOBAHHON MPOOIEMbl, MOACIUPOBATH pEabHbBIC
CUTyallud Ha S3bIKE TE€OMETPUH, HCCIEAO0BaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX TOHATUN U TEopeM, almapara ajareopsl,
peumath  MpPaKTUYEeCKHWE  3a7auyd,  CBs3aHHBIE C  HAXOXKJICHHEM
F€OMETPUUYECKUX BETUYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUSA

['eomeTpus

7.1

OcHoBHblE MOHATUS cTepeoMeTpuu. Touka, mnpsMas, IIOCKOCTb, MPOCTPAHCTBO.
[Tonarue 06 aKCMOMAaTUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoioykeHue NpsMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS, TIapalIeIbHbIC
W CcKpemuBarouecs npsMbsle. [lapamienbHOCTs MNpsAMBIX M INIOCKOCTEH B
IIPOCTPAHCTBE: NApaJIebHBIE NPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, NapaUICIbBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAINPABICHHBIMU
CTOPOHAMH, YTOJI MEXIY NPAMBIMH B IpocTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA IapajUIeNIbHBIX IUIOCcKOocTed. IIpocreiimme
IPOCTPAaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TeTpa’ap, KyO, mapasuiesenuner,
IIOCTPOCHUE CEUECHUN

HepHGHI[I/IKy.HSIpHOCTI) HpﬂMOfI N IUIOCKOCTU: MCPHICHAUKYJISIPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapajielbHble U NEPIEeHIUKYISIPHBIE K MIOCKOCTH, MPU3HAK
NEPIEeHIUKYISIPHOCTU MPSMOM U IMJIOCKOCTH, TEOpEMa O MPSIMOM MEePHeHAUKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YOl MEXKIY NMPAMOU U IUIOCKOCTBIO, IBYTPAHHbBIN
YroJl, JUHEHHBIN yrojl IByrpaHHoro yria. [lepneHaukymnsp v HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 TTOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TUIOCKOCTH, MPOEKIUS (GUTYpPHI HA
IJIOCKOCTh. [IepreHIMKyIApHOCTh IIIOCKOCTEN: MPHU3HAK MEPIEHIUKYISAPHOCTH IBYX
mrockocrteil. Teopema 0 TpEX meprneHIuKyIspax

IlonsAiTME MHOIOrpaHHMKA, OCHOBHBIE OJJIEMEHTBl MHOIOIDAHHMKA, BBIIIYKIIBIE H
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrospHas
npu3sMa, TpaHU M OCHOBAHHUS NPHU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
IIOJIHASI TOBEPXHOCTh Npu3Msbl. [lapamienenumen, NpsMOyroJabHbIN MTapauieIenuIe] u
ero cporcrea. [Impammpma: N-yrosbHas nupamMuaa, TPaHU W OCHOBAaHHWE IMHPAMUIBI,
OOKOBasi W TOJIHAS TOBEPXHOCTh MUPAMU[bI, MpPaBUIbHAS M yCeUYE€HHas MUpaMHJA.
OnemMeHTbl NOpu3Mbl M nupamuzabl. [IpaBuwibHBIE MHOTOIpDAaHHUKU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAsg IIpU3Ma M [paBWIbHAs NHpaMHUAA,
npaBUiIbHAS TPEYrojbHAs MUpPaMHJIAa U MPABUWIBHBINA TeTpasap, Kyo. IlpeacraBnenue o
IPABWIBHBIX MHOTOIPaHHUKAax: OKTaj’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/IH B MPOCTPAHCTBE: CUMMCETpPHUA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.

OJIEMEHTHI CUMMCTpPUHU B nupaMmujaax, napajjejenmIic1ax, MMpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Brruucnenne 51eMEHTOB MHOTOTPAHHHMKOB: pEOpa, auaroHamw, yriael. [lmomrans
OOKOBOW MOBEPXHOCTH M IMOJTHOMW MOBEPXHOCTH MPSIMOMN MTPU3MBI, TUIOMIAhL OCHOBAHHH,




TeopeMa 0 OOKOBOM MOBEPXHOCTH MPAMOil pu3Mbl. [110111a16 O0KOBOM MOBEPXHOCTH U
IIOBEPXHOCTU IPaBUIBHOM NHPaMHIbI, TEOpEMa O IUIOIIAAN YCCUYEHHOM IUPAMHUIBL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[TomoOnbIe Tenma B mpocTpancTBe. COOTHOMICHUS MEXKAY IUIOIIAIMU TTOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/IeP:KAHUSA
I'eomerpus

[Hunuaapuyeckas MOBEPXHOCTh, 00pa3yoIIue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOoBepXHOCTH. LlunmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
o0pasyromias u oCh, IO s OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTh, 00pa3yronne KOHNYECKOM TOBEPXHOCTH, OCh U BEPILIMHA
KOHWYecKoil moBepxHOocTH. KOHyc: OocHOBaHWME W BeplIMHA, oOpasyomas U OcCh,
wionaab OOKOBOW M TONHOW MOBEPXHOCTH. YCEUEHHBIM KOHYC: 00pasylolue u
BBICOTA, OCHOBAHHUS U OOKOBast TIOBEPXHOCTH

Cdepa u map: meHTp, paguyc, uamerp, Iouaasr NOBEpXHOCTH cdeprl. Banmuoe
pacnosoxeHue cepsl U IIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaab

chepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha IJIOCKOCTH. Pa3BépTka mumHapa u KOHyca
KomOunHanmu ten BpaleHus 1 MHOTOIpaHHUKOB. MHOTOIrpaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cepa, BUcCaHHAsE B MHOTOI'PaHHMK, WIIM TEJIO BPaLLICHUS

[Tonsitue 06 oO0BEMe. OcHOBHBIE cBOMCcTBa 00BEMOB Tei. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Napaiiesienunena u cieacTsusd u3 He€. O0bEM LMIMHIpA, KOHYCA.
O06BEéM mapa u riomazs chepb

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpocTpancTBe. COOTHOLIEHUS MEX/1Y IUIOLIAIIMUA MIOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

Ceuenuss mwinHApa (MapajulelbHO U TEPHEHJUKYISPHO OCH), CEUCHHMs KOHyca
(mapasuieIbHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIUIMHY ), CEUSHHs 11apa

Bektop Ha miockoctd M B npocTpaHCcTBe. CII0O)KEHHE U BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMILIAaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenumnena. Pemenue 3aaad, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpssMoyronbpHast cucteMa KOOpAMHAT B HpocTpaHcTBe. KoopawHaTel BeKTOpAa.
IIpocreiimme 3agaun B KOOpAMHAaTax. YTroid Mexay BekTopamu. CkaisipHOe
IIPOU3BEICHUE BEKTOPOB. BbIUMCIIEHHE YIVIOB MEXKIAY NPSIMBIMU U IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 0o1ero
o0pa3oBaHus

Bnanenne MerogamMu J0Ka3aTenbCTB, ANTOpPUTMAMM pPELICHUs 3ajad;
yMeHue (GOpMyJIHpOBAaTH W ONEPUPOBATH MOHATHAMH: OIpEAETICHHUE,
aKCUOMa, TeopeMma, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOKHOE YTBEP)KIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOHM WHJIYKIUY;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS MPU PELUICHUH 33]a4, OLICHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTh  PACCyXJACHUN; yMEHHE  OIEepUpPOBATh
HOHATUSIMH: MHOXECTBO, IOJAMHOKECTBO, ONEpallMy Haj MHOXECTBaMH;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OINUCAHMs PeATbHBIX MPOLECCOB U SBJICHUN M NMPU PELICHUU 337ay, B TOM
YHClie U3 JIPYTUX YYeOHBIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha TIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3IMnYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a4

YMeHne omnepupoBaTh MOHSITUSIMH: HATypalbHOE YHUCIO, LEJI0€ YHUCIO,
CTETICHB C TEJIBIM MTOKa3aTeJIeM, KOPEHb HATYPaJbHON CTENICHH, CTCTICHD C
parroHaIbHBIM TOKAa3aTelieM, CTENEHb C JeWCTBUTEIbHBIM MOKA3aTeNeM,
norapuM dYHCIa, CHHYC, KOCHHYC W TaHTEHC IPOU3BOJBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIIO, PAalMOHATIBHOE YHCIIO, HPPANMOHAIBHOE YHCIIO,
MHOKECTBA HATYpalbHBIX, MEJbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
YHUCeN; yMEHUE UCTIOIB30BaTh MPU3HAKHU JEITMMOCTH, HAMMEHBITHI 00IINiA
JIeNUTeIh W HauMEHbllee o0lnee KpaTHOe, anroputMm EBkmuaa mpu
pE€IICHUHN 3aJa4; 3HAKOMCTBO C pa3IMYHbIMU MO3WMIMOHHBIMH CUCTEMaMU
CUHCIICHUS; YMEHHE BBITIONHATH BBIUMCIICHHE 3HAUCHUH U peoOpa3oBaHus
BBIPDOKEHHN CO CTEeNEeHsSMH W Jiorapudmamu, mpeoOpa3zoBaHus JAPOOHO-
paliOHaTIbHBIX  BBIPAKEHUH; yMEHHE  ONEpPHpPOBaTH  MOHSATHSMHU:

noCIea0BaTCIbHOCTD, apI/I(bMeTI/I‘IeCKaSI nmporpeccust, TreoOMCTPHUICCKasA




nporpeccusi, OECKOHEYHO YOBIBAIOIIass TE€OMETpUYEcKasi IPOrpeccus;
yYMEHHE 3a/1aBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEpUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredOpanyeckas); yMeTb
POU3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCIIOJIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEpUpPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  wm  3x3, onpenenurenb  MaTpULbl,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHHe oInepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWPpalUOHAJIbHbBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUs M HEPABEHCTBA, MX CHUCTEMBbl, YMEHHUE OIEpPUPOBATH
MOHATUSMH: TOXJECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHKe, ypaBHEHHE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME pEIlaTb YypPaBHEHUS,
HEPAaBEHCTBA U CUCTEMBl C IIOMOLIBIO pPa3IUYHBIX IPUEMOB; pELIATh
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBl C [apaMeTpoM; IPUMEHATH
YpPaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI MJIs PELICHHUS MaTeMaTHYeCKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTei HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GYHKIUHM, SKCTpeMyM (QYHKIMH, HauOoOJIblIee U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKE, HenpepbIBHas (YHKIIHMs, aCUMITOTHI Tpaduka
GyHKIUM, TiepBas U BTOpas NPOU3BOJHAs (YHKIUH, T€OMETPUUYECKUN U
¢u3nyeckuif CMBICH TNPOU3BOAHOM, TepBooOpa3Has, ONpeAeIEHHbIH
MHTETpall; YMEHUE HaxOUTh ACHUMNTOTHI rpapuka (QyHKIUU; YMEHHUe
BBIUMCIIATh  NPOM3BOJAHBIE  CyMMBI, TNPOM3BEIECHHS, YacTHOIO U
KOMIO3UIIMN (DYHKIUH, HAXOJUTh ypaBHEHHE KacaTelbHON K Trpaduky
(GYHKIMU; yMEHHME HaXOIUTh MPOU3BOJIHBIE 3JEMEHTApHBIX (QyHKIHI;
YMEHHE HCIONb30BaTh MPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMH,
HaXOJUTh HaAWOONbIINE W HAaUMEHbIIME 3HAuYeHUs (YHKIMHA; CTPOUTH
rpaukd MHOTOUYJIEHOB C HMCIOJB30BaHHWEM ammapara MaTeMaTH4eCcKOro
aHaJIN3a; MPUMEHATh NPOU3BOAHYIO JJIs HAaXOXKACHWUS HAWIydILIEero
pelieHuss B MPUKIAIHBIX, B TOM YHCIE COLHAIbHO-D)KOHOMHUYECKUX H

bu3MYeCKUX 3a7a4ax; HAXOAWTh TUIOMATU U OOBEMBI (PUTYP C TIOMOIIBIO




HHTCrpaga;, NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUSA C

noMouibio AuddepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIUU, oOpaTHAs (YHKIIUSA,
KOMIO3UIUs (pyHKIMHA, JIuHEHHas (QYHKUWS, KBaIpaTU4Has (QYyHKLUS,
pauMoHanbHass (QYHKLUSA, CTElNeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢yHKIMH, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIMH, TOKa3aTelbHas M
jgorapupmuueckass (QYHKLIMH; yMEHUE CTPOUTh TIpapUKd H3YyYEHHBIX
(GyHKUMH,  BBINOJHATH  nIpeoOpa3oBaHuss  rpadukoB  (QYHKUUH,
UCIOJb30BaTh Tpa(UKK U1 U3y4EHUs MPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHnH 33734 W3 JAPYTHX Y4eOHBIX MPEAMETOB W 3a1ad M3 pealbHOU
KHU3HHM; BbIpaXaThb (OpMyJaMH 3aBHUCHUMOCTH MEXIy BEJIMYMHAMU;
MCIIOJIb30BaTh CBOMCTBA U rpaduKu (YHKUMH JUIsl pelIeHUs ypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PEUICHUI YPAaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM YHCIE Ha
IPOLIEHTHI, A0JM U YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HAJIOTH, 33Ja4d U3 O0JIACTH yHPAaBIEHUS JUYHBIMH U CEMEHHBIMU
(buHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpPaBHEHHs, HEPaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HCCIENOBATh IOIYYCHHOE DEIIECHUE U
OLIEHUBATh MPaBAONOAOOHOCTh pPE3yJIbTATOB; YMEHHME MOJIEINPOBATh
peanbHbBlE CUTyallUd Ha S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HCHOJB30BAHMEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH NOTYUECHHBIH pe3yIbTaT

YMeHue onepupoBaTh MOHATHUSAMU: CpelHee apu]MeTHuecKoe, MeIHaHa,
HauOoJplllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; YMEHHE H3BJIEKaTh, UHTEPIPETUPOBATH
uH(OpMalIKIO, IPECTAaBICHHYI0 B TabaMIax, Ha AMarpammax, rpadukax,
OTpaKaroIllyl0 CBOWCTBA peaIbHBIX MPOIECCOB U SIBJICHUIl; MPEICTaBIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBle, B TOM YHCJIE C MPUMEHEHHEM TIpadUuyecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpauuecKu Mccae10BaTh COBMECTHbBIE

HaOJFOZICHUS C TIOMOIIBIO TUarpaMM pacCeUBaHUs U JTMHEHHOW perpeccun

VYMeHne onepupoBaTh MOHATHAMU: CIy4alHBIA OMNBIT W CIIy4ailHOe

CO6LITI/IC, BCPOATHOCTDH cnyqaﬁHoro CO6BITI/I${; YMCHUC BBIYHUCIATH




BEPOSTHOCTh C HCIIOJIB30BAaHUEM TpapUUecCKUX METOJIOB; IMPHUMEHSTh
(GOpMyIIBI CIIOKEHHS W YMHOXCHHS BEPOSTHOCTEH, (OpPMYIly IIOJHON
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEepUpPOBATh
NOHATUSAMH:  CllydaiiHas BEJIMYMHA, paclpenesieHue BEPOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlydallHOW  BENWYMHBI, (QYHKIMHA  pPacOpeleNieHHss W IUIOTHOCTH
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpEICICHHI; YMCHNE
MCIIOJIb30BaTh CBOMCTBA M3YYECHHBIX pAcHpeAeiIeHUN IS PEUICHUs 3ajad;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; yMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHHUE
OTIEPHPOBATH TOHATHUSMHU: COYCTAHHE, MEPECTAHOBKA, YHCIO COYCTAHMHU,
YHUCJIIO  NEPeCTaHOBOK, OuHOM  HpIOTOHA; yMeHHE  NPHUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS JUIS PEIIeHUs 3ajad; OICHUBAThH
BEPOSTHOCTH PEaJIbHBIX COOBITHH; COCTABIATH BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh  MOHATHUAMHU: TOYKA, MpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIia, JIOCKUN YroJl, IBYIpaHHbIN
YIoJI, TPEXTPaHHBINA yIroJl, CKPEUIMBAIOIIUECS MPSAMbIC, MapAILIEIbHOCTh U
NEePHIEHANKYISIPHOCTh MPSAMBIX U IIJIOCKOCTEHM, yTrod MEXIy HNpsIMbIMH,
Yrojl MEXAy MNpsIMOM H TUIOCKOCTBIO, YTOJd MEXKIY IUIOCKOCTSIMHU,
pacCTOSHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HCIOJIb30BaTh IMPU PEIICHUU
3aa4 u3ydeHHbIe (DAKTBl U TEOpPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYIXKAIOIIET0 MHpPA; CTPOUTh MaTeMaTUYECKHe
MOJENIA C TOMOILIBID TE€OMETPUYECKUX MOHATHM M BEJIMYMH, pEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPHI,
MHOTOTPaHHHK, MPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOI'DAaHHUKA,
Ky0, mMapajenenumnes, Opu3Ma, OUpaMuaa, (Gurypa u TOBEPXHOCTh
BpallleHHs, LMWIMHIpP, KOHYycC, wmap, cdepa, miomans chepsl, IIOMmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYycCa, LWIMHIpa, O00bEM KyoOa,
IPSIMOYTOJIBHOTO NapajUleNIenuneaa, MNUPaMHUAbl, NPU3MbI, LWIMHIPA,
KOHycCa, IIapa, pa3BEpTKa MOBEPXHOCTH, CEYEHHsS] KOHyca U IWIMHIPA,

napajjiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHC IIIapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTh CEUYeHHUE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpHl M HOBEPXHOCTH
BpAICHNS, UX CEUYCHHS, B TOM YHUCIIC C MIOMOIIBIO AJIEKTPOHHBIX CPEJICTB;
yYMEHHE TPHMEHSTH CBOMCTBA T'€OMETPHUYECKHX (DUTYp, CAMOCTOSTEIHLHO
(bopMyIHpOBaTH ONpPEENCHHS U3y4aeMbIX (UTYpP, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MPU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
ONpoBepraTh HWX; yMEHHE TMPOBOAUTH Kiaccudukanuio ¢GUryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJMMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHUe MOMO00MS, TONOOHBIE QUTYPBI; YMEHUE
pacno3HaBaTh paBHbIE M MOJOOHBIE (UTYpHI, B TOM YHUCIE B MPHPOE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh T€OMETPUYECKIE OTHOLICHUS TIPH
pEUICHUH 3aJady; HaXOJUTh TI'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YYSOHBIX MPEIMETOB H
U3 PEATbHOM >KU3HU; YMEHHE BBIYUCIATH TCOMETPHYECKHUE BEITUYMHBI
(mHa, yroiy, IJIOMIAah, OOBEM, IUIONIAb TOBEPXHOCTH), HCHOJIB3YS
U3y4eHHbIe (OPMYJbI MU METOJbl, B TOM YHMCIE: IUIOIAAb MOBEPXHOCTH
NUpaMUIbl, IPU3MBI, KOHYyca, LHWIMHJIpA, MJouiaab cdepsl; o0bEM Kyoa,
IOpSMOYTOJBHOTO  TMapajlieNenumnesia, MNUPaMUAbL, MPU3MBL, WIMHIPA,

KOHYCa, [I1apa; yMEHHE HaXOJIUTh OTHOIIEHNE 00BEMOB MOJIOOHBIX QUTYp
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YMeHne ornepupoBaTh MOHATHUSMU: MPSIMOYTOJIbHAS CHCTEMa KOOPAMHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPJAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpA HA 4YHUCIO, Pa3JIoKEHHWE BEKTOpa Mo Oas3ucy,
CKAJIIPHOE MPOU3BEACHUE, BEKTOPHOE NPOU3BEIAECHUE, YIOJl MEXAY
BEKTOpaMU;, YMEHHE HCIOJIb30BaTh BEKTOPHBIH M KOOPJAMHATHBIA METO]T

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la9 JpYyTHUX y‘-Ie6HBIX npeaMecToOB

YMenne BRIOMpATh MOAXOMSIINA METO/ JJIS PEIICHUS 33/1a4i; TOHUMAaHHE
3HAYUMOCTH MAaTeMAaTUKH B H3yUYEHUU TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHHE paclo3HaBaTh MPOSBICHHE 3aKOHOB
MAaTeMaTUKU B UCKYCCTBE, YMEHHUE MPUBOAUTH MPUMEPHI MATEMaTUYECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaTeMAaTHYECKON HAYKH



INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KaAHUSA
1 UYucna 1 BBIYUCIECHUS

11 Hatypanbhblie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCE

12 Pammonanbupie  ymcna. OOBIKHOBEHHbIE W JIGCATHYHBIE JApPOOH, MPOLCHTHI,
' 0OeCKOHEUHBIEC TIEPUOTUIECKUE IPOOH

13 Apudmernuecknil KOpeHb HATypalIbHOU cTerneHu. JeHcTBUs ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenens ¢ nensiM nokaszareneM. CTeleHb ¢ pallMOHaIbHBIM oKa3areneM. CBoiicTBa
' CTENEeHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTndynble U HaTypajibHbIE JOrapupMbl

JeiictBuTtenpHbple  uyncna. ApudMeTuyeckue onepanuud ¢ JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOGnux€HHble BBIYMCICHUS, TPaBUila OKPYTJICHUs, IPUKHUIKA U OLEHKa
pe3yJibTaTa BBIYMCICHUM

1.8 [Ipeo6pa3oBanue BbIpakeHUN

1.9 KommuiekcHbie uncia
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Lenbie n 1poOHO-palMOHANTBHEIE ypaBHEHHS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHEHHUs

2.4 [Toka3zarenbHble U JOrapupMUUEcKre ypaBHEHHS

2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanmoHanbHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHble U JOrapupMHUUECKUE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 VYpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Marpuia cucTeMsl JINHEWHBIX YpaBHEHHUN. ONpenenuTesIb MaTpUILbl
3 OyHKIMYU 1 TpaduKu

3.1 OyHKIMA, crnocoObl 3anaHus QyHkuuu. ['padux ynkumu. B3zanmuo oOparHble



¢ynkuuu. YétHeie 1 HeuéTHBIe pyHKIMU. [lepuognueckue GpyHKINM

Ob6nacte ompezaeneHuss W MHOXECTBO 3HaueHui ¢(ynkuuu. Hynu ¢yHkuum.

[IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKITUH.

3 MakcumMyMbl U MHUHUMYMBI (QyHKUMH. HauGospinee M HauMeHbIIee 3HAYCHHE
(GYHKIIUN HA IPOMEKYTKE
33 Crenennass (yHKIUSI C HATypajJbHBIM U LeENbIM Toka3aTeneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpPHS N-0 CTENEHU
3.4 Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA U TpaduKu
3.5 [TokazaTenpHas u orapudmudeckas QyHKIIUN, KX CBOWCTBA U IpauKu
36 Toukum paspeiBa. Acumnrotel rpadukoB (yHkmuii. CBoiictBa  (QyHKIHUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS TTOCIIEIOBATEIHPHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyiia CI0KHBIX POLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE AIeMEHTAPHBIX (OYHKITHIA
[IpumeneHre mNPOU3BOAHON K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxaeHrne HanOONbIIEro U HAaMMEHbIIEro 3HaueHus (QyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MaTerpan
5 MHosxecTBa U JIOTHKA
5.1 MHosecTBO, onepanuy Haja MHOXKecTBaMu. J[narpamMmel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OmnucaresbHas CTaTHCTHKA
6.2 BepositHOCTB
6.3 KombunaTopuka
7 T'eomerpust
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMble 1 TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 NOBEPXHOCTH BpaLCHUS
7.5 KoopaunaTs! 1 BEKTOpBI




YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

e MaremaTuka: anrebpa U HadaJla MaTeMaTHYECKOro aHam3a, reomerpus. 10-11 kmaccer:
y4eOHHK 1)1 00111e00pa30BaTEIbHBIX OpraHu3aIi: 0a30BbIM U YIITyOJICHHBIN
ypoBuu/II.A.AnmumoB, FO.M.Konsrun, M.B.Tkauésa, H.E.®énoposa, M. N.111a0yHuH;
13-e u3nanue; M.: [IpocBemenue.

e MaremaTuka: anrebpa U HadaJla MaTeMaTHYECKOro aHaliu3a, reomeTpus. ['eomerpus, 10-
11 xmaccel: yueOHHK 1715t 00111e00pa3oBaTeIbHBIX OpraHu3aluii: 0a30BbINA U
yriyonennsiii ypoBau; JI.C AranacsH., B.®. byry3os, C.b. Kagomies u ap., M.:
IIpocsemenue.

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

* I'eomerpusi: 10 kiacc: 0a30BbIii W yriyOJICHHBIH YPOBHH; NUAAKTUYCCKHE MAaTCPHUAIIBI:
yueOHnoe nocodue; b.I'. 3uB; 4-e uznanue, crep.; M.: [Ipocsemienue.
* I'eomerpusi: 11 xiacc: 0a30Bblii W yriyOJICHHBIH YPOBHH; IUAAKTUYCCKHE MaTEPHAJIbI:
yueOHnoe nocodue; b.I'. 3uB; 4-e uznanue, crep.; M.: [Ipocsemienue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

e https://school.oblakoz.ru
e https://www.yaklass.ru/p/geometria#program-10-klass
e https://www.yaklass.ru/p/geometria#program-11-klass
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