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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o0rmiero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI JUCLIUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IUKJIA.
[Tockonpky  JOrMYecKkoe  MBILIUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUHU
0Oy4aIOIUMHUCS TOHSATUHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUI MPU PEIICHHH T'€OMETPUUYECKUX
3aJa4, yMEHHME BBIIBUIATb U ONPOBEPraThb THUIIOTE3bl HEMOCPEACTBEHHO
UCITOJIB3YIOTCSl IIPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOI'O LMKJIA, B YaCTHOCTHU
duznyeckux 3aaay.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTUE WHAMBUAYAIbHBIX CIOCOOHOCTEH O0OydYaromuxcsi Mpu
U3Y4YE€HUU T€OMETPHHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MartemaThka u
uHpopMaTuKa»  uyepe3  OoOecleueHUEe  BO3MOXKHOCTH  NPUOOpPETeHHs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOJAUMBIX JIJISl YCIEIHOT0 Npo(heCCUOHATBHOTO
00pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[TpuoputeTHBIMH 33JauyaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
pacIIMpsIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCSI:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H FT€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMUpOBaHUE TMPENCTAaBICHUS O MPOCTPAHCTBEHHBIX (QUIrypax Kak o
BOXHEHIIMX MaTeMaTHYECKUX MOJENSIX, MO3BOJISIIONIMX OIUCHIBaTh U HM3ydyaTh
pa3HbIE SBJICHUS OKPY>KAIOLIET0 MUPA, 3HAHWE MOHATUIHOIO ammapara o pa3aeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMHupoBaHHEe ~ yYMEHHMS ~ BJAJE€Tb  OCHOBHBIMM  MOHSTHUSIMA O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMynT U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pElIeHUs 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKax, MOACISIX U B pEaIbHOM
MUpE MHOTOTPAaHHUKM M TeJa BpalleHUs, KOHCTPYUPOBATH T'€OMETPUYECKHE
MOJEIIH;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTO MOCTPOSHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAaHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IPOBEJCHUM PACCYXACHUN;

dbopMupoBaHHE yYMEHHS BIAJETh METOJAMHU JI0Ka3aTeIbCTB U aJTOPUTMOB
pELICHUs,, YMEHHUSI WX HMPUMEHSATh, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COAECPKAHUEM,
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dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUY MaTEMAaTUYECKUX YTBEPKICHUN W POJIM aKCHOMATHKY B MPOBEJCHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJbHBIX UM  TBOPUYECKHUX
CIIOCOOHOCTEM 00y4Jaronuxcs, MOo3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIICHUS, MHTEpPEca K U3YICHUIO TEOMETPHUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PAClO3HABAThb IMPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHUS PEAbHBIX CHUTYyalllil, HCCIIEJOBAaHUS TOCTPOCHHBIX MOJEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xmaccax sBisaroTcs:  «[IpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BekToppl W  KOOPAWHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMupoBaHHE JIOTHYECKMX YMEHUH  pacmpeienseTcs He TOJIbKO IO
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kanue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepaibHoil padodyeit
MPOrpaMMBbI, pacHpeleEHHBIM IO TojaM OOyYeHHS, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamiaJiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
Te€OMETPUYECKUMHU OHATUSMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIbHO, C
COOJTIO/IEHNEM MPUHIIATIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN 00YJaIONUXCsl, PACIIUPSSL U YIITyOJIsst
e€, 00pasys MPOYHBIE MHOKECTBEHHBIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MMO3BOJISIET:

co3maTth  ychmoBus i guddepeHumanuu  oOy4deHHUs, IMOCTPOEHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX TMporpamMMm, oOOecrneyuTh yriayOn€HHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHoro mpeamera «MaTeMaTukay;

MOJITOTOBUTh OOYYalONIMXCsA K MPOJODKCHHIO H3yYeHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, obecrneunBas MPEEMCTBEHHOCTbh MEXKIY
oOuM 1 podecCuoHaTBFHBIM 00Pa30BaAHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gaca: B 10 kiracce — 102 4gaca (3 gaca B Henenro), B 11 xmacce — 102
gaca (3 gaca B HEJIETIO).
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COAEPXKXAHUE OBYUEHUA
10 KIIACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TOHATHS  cTepeoMeTpuu. Touka, ImpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
napajuielbHble M CKpellMBarouyecs mnpsMble. [Ipu3Haky CKpenmMBarOMINUXCs
npsmbIX. [lapamiensHOCTh NPSIMBIX U IIJIOCKOCTEMN B MIPOCTPAHCTBE: MapaJlIe/IbHbIE
IPsIMBIE B IIPOCTPAHCTBE, NAPAJUIEIIBHOCTD TPEX MPSIMBIX, TAPAIIIEIBHOCTD MPSIMOKN
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOrO MpOeKTUpoBaHMs. WM3o00paxeHue
¢buryp B nmapayuieqbHOM MPOEKUUHU. YTJbl C COHANPABIEHHBIMU CTOPOHAMH, yroJl
MEXIy NpSAMBIMH B IPOCTPaHCTBE. lapaienbHOCTh TUIOCKOCTEN: MapasulesIbHbIe
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHU.

[lepneHANKYIJISIPHOCTD NPSIMOM U IIJIOCKOCTH: MEPIIEHIUKYJSPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MpsMBIE I1APAJUICIBHBIE W TNEPIEHIUKYJISPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.

Yrael B NpOCTPAHCTBE: YroJl MEXAy MPSMOW M INIOCKOCTBIO, JIBYTPAaHHBIN
YIOJI, JINHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YTJIbI.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYIPAHHBIX YIJIOB TPEXTPAHHOTO yIua. TeopemMbl KOCHHYCOB W CHUHYCOB JUJIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buzibl MHOrOrpaHHHMKOB, pa3BEpPTKa MHOrorpaHHuka. [Ipusma: n-yrosnpHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapayenenunesn, NpsSMOYTOJbHBIM — IMAapajulelieNUMIE]] W €ro  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamumpa: n-yronpHas mnupamuja,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei

IIPAaBWJIBHOW mnupamuibl. lIpaBuiibHBIE MHOTOIpDAHHUKM: IIPAaBWJIbHAS IpU3Ma U
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npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o nTpaBUIBHBIX MHOIOTPAHHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTU NPSIMON IPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPHUsS NPABWIBHBIX MPU3M, CHUMMETpPHUS IPAaBHIbHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamurenenunena. Teopema O Pa3jIOKEHUHM BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpalenus

[ToHsATHA: UUIMHIOPUYECKAsT MOBEPXHOCTb, KOHUYECKAsT MOBEPXHOCTb,
cepuueckas TOBEPXHOCTb, OOpasyrouue MoBepxHocTed. Tema BpaleHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M3o00paxeHnue ten
BpalleHus] Ha TJIOCKoCcTU. Pa3BépTka mumuHapa U koHyca. Cummerpus chepbl U
mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOM MpPU3MBI, LWIKH]pA, TUpaMuabl U KoHyca. O0BEM mapa ¥ 1MapoBOTro
CEerMEeHTa.

KoMOuHanuy Ten BpameHuss U MHOrorpaHHukoB. [Ipu3ma, BhnucaHHas B
WIMHApP, ONHCaHHAas oOKojo IwmHapa. llepeceuenne cdepsl u mapa ¢



miockocThio. Kacanue mrapa u cdepsl miockocThio. [loHATHE MHOTOTpAaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHUK WJIA TEJO
BpAILCHHUS.

[Inomans MOBEPXHOCTH LMIMHAPA, KOHYyCa, oAb chepbl U €€ yacTel.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEN
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOus, romoTteTHs. Pemienue 3agad Ha
IIJIOCKOCTH € HUCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYeHHs KOHyca (MapasuielbHbIe
OCHOBAHUIO U MPOXOSIINE YEPE3 BEPIIHUHY), CEUCHUS 1Iapa, METOAbI IOCTPOCHUS
CEYEHUI: METOJ| CIE0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUSA, METOJ IIEPEHOCA
CEKYIIIEH TTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YMHOXeHHUA. [IpsmoyronpHas
cucreMa KoopauHat B nmpoctpancTBe. KoopauHate! Bekropa. Pasznoxxenue Bekropa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3az7ad4.

J{BUKeHNs] B IPOCTPAHCTBE

JBrxkenus: mpoctpanctBa. OtoOpakeHus. [[B>keHUs W paBEHCTBO (puryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMW)XEHUN: TapauieNbHBIA TEPEHOC,
LHEHTpaJbHasl CUMMETPUS, 3€pKalbHasi CUMMETpHs, MOBOPOT BOKPYr MPSMOM.
[IpeoOpazoBanus noao0usl. [Tpsmas U chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(OpPMUPOBAHHOCTH TPAKIAHCKOM MO3ULINK 00YYAIOIIErocs KaKk akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOILIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
OpoLeayp TIpaxAaHcKoro oOmiecTBa (BBIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COLMAJIBHBIMA HHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

C(OPMUPOBAHHOCTh POCCUHCKOMN I'pa)KAAHCKOW MIEHTUYHOCTH, YBAXKEHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHXKEHUSAM POCCHMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTeMaTUYE€CKOM IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JPYTUX HayKax, TEXHOJIOTHSX, cdepax
HKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO MOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/1a B TOCTPOCHUE YCTONYUBOIO OYIyIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYas 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PELICHHUI, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3IuYHbIX BUIOB UCKYCCTBA;

5) puzuveckoe BocIUTAHHE:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMAaTUYECKUE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 0opasa KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE ILIEHHOCTU TPYIOIIOOUs, HHTEpEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMH, YMEHHE COBEpLIAaTh OCO3HAHHBIM BBIOOD
Oynymelr mnpodeccnr W Ppeann30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,

TOTOBHOCT M CIIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U
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caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JAESITENbHOCTHU, JTAloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTH4YeCKOW KYJIbTypOH Kak CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYIO M HCCIEIOBATEILCKYIO JCSITEIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIEe YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MpPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMymupoBaTh W TPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUU;

JenaTh BBIBOABI C WCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JETyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJITFOUCHUH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENIHHO JI0KA3aTEIHCTBA MATEMATHUECKUX YTBEPKIACHUI
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyYMEHTAIMIO, IPUBOIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKACHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHus ydeOHOM 3amaud  (CpaBHUBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOAAIMA ¢ yIETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIMIME  MNPOTHBOpEYHe,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

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

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIlECcCa, a TaKXKe BBIABUTATH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

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

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

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbIe el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
IeJIsIMHu O6H_ICHI/I$I, SICHO, TOYHO, rpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHLIX U IMHMCBMCHHBIX TCKCTAaX, AaBaThb ITOSACHEHHUA II0 XOI[y PCIICHUA 3aJa4u,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B XOJI¢ OOCYXXJICHHS 3aJiaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOU TEMHI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COIIOCTABJISITH CBOHU Cy}KJIGHI/IH C CY)KJIGHI/ISIMI/I JIpyTI/IX y‘laCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBAaHUs],
MPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (OpMaT BBICTYIUICHHS C YYETOM 3ajad
MIPE3EHTAIUN U 0COOEHHOCTEH ayTUTOPHH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOU MH(pOpMaIIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3yibTaTa pelieHus
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHJAHOW W MHAWBUIyaIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNHoBBIX (opMax paboThl (00CykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiacca o0yyaronuiicss Hay4uTcs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TOHSATUSIMH CTEPEOMETPUHU TPHU
pelIeHn  3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e IPUMEHSTh aKCUOMBI CTEPEOMETPUM U CJIEACTBUS M3 HUX IMPU PEIICHUU
reOMETPUUYECKUX 3a/1a4;

e KJacCU(PUIMPOBATh B3aMMHOE PACIOJIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO ONEpPUpPOBATh MOHATHSMH, CBSI3aHHBIMH C yIJlaMH B
IPOCTPAHCTBE: MEXKIY MPSAMBIMM B IPOCTPAHCTBE, MEXAYy HpSIMOH U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPAaHHUKAaMHU;
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e CBOOOJHO pAacloO3HAaBaTh OCHOBHBIE BHUAbBl MHOTOTPAHHHUKOB (IIPU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KiJaccuPUIMPOBATHL  MHOTOTPAHHHUKH, BBIOMpass  OCHOBaHUS IS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHATHUSIMHU, CBS3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BEHITIOJIHATH napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB PA3IUYHBIMU METOJAMH, BBITIOJIHSTH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIOLIAAM  IOBEPXHOCTEH  MHOTOTPaHHUKOB  (IIpU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJHO OMEPUPOBATH MOHATHUSIMU: CHMMETPHUS B TIPOCTPAHCTBE, IICHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHSATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BHITNIOJHATH JEHCTBUS HAJl BEKTOPAMU;

e pelIaTh 3aJayd Ha J0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOLIEHUH H
HAXOXKJIEHUE TEOMETPUUYECKUX BEIUYMH, MPUMEHSSI WU3BECTHBIC METO/IBI
IIPYU PEIICHUN MAaTeMAaTHUECKUX 3aJ1a4 MOBBIIIIEHHOTO W BHICOKOTO YPOBHS
CJIOKHOCTH;

e INPUMEHSATh NPOCTEHIINE MNPOrPAMMHBIE CPEICTBA U  JIJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1ay;

e WU3BJICKaTh, NPEOOPA30BBIBATH W HHTEPIPETHPOBATH HHPOPMAIIAIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e INPUMEHATh T[OJYYEHHbIE 3HAHUS Ha MPAKTUKE: CpaBHUBATh W
aHAM3UPOBaTh PEAJbHBIC CUTYAIlMH, MPUMCHATh M3yYCHHBIC MOHATHS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKUX BEITUYMH;

e UMETh MpEACTaBICHUS OO0 OCHOBHBIX JdTamax pPa3BUTHUS T'€OMETPUU KaK
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:
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CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI
MOJTy4YEHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB WM TEJI BpalllCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOOJIHO OIEpPUPOBATH MOHSTHUSIMU, CBS3aHHBIMU C KOMOWHALUSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh U3y4aemble (UTYpBI, BBINOJHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pemaTh TeOMETPUYECKUE 3a/1a4 HA BBIYMCIICHUE YTJIOB MEXKIY MPSIMBIMU
U IUIOCKOCTSIMU, BBIYHMCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalIlCHUs MpHU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;
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JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh TEOMETPUYECKHE (PaKThl JJISI PELICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJIM3UPOBATh U OLICHUBATH PEaJIbHbIE CUTYallUH, IPUMEHATh U3yYCHHBIC
NOHATHUS, TEOPEMBI, CBOHCTBAa B INIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OpPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH dyHaamenTa pa3BUTHSA TEXHOJIOTHM.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NpOrpamMmbl Bcero Konrpoaniibt HpakTiecku o0pa3oBaTesbHbIE
e padoThlI e padoThbI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
) BsaumHoe pacronoxeHue npsiMbix B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSMBIX U MIIOCKOCTEN B 3
MIPOCTPAHCTBE
4 HepHeHZ[I/IIiynﬂpHOCTI) MPSMBIX U o5
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl U pacCcTOSHUS 16
MHororpanHuku 7
BexTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNEe U CUCTEMATH3AIIHS 5 9
3HaHUH
OBLIEE KOJIMYECTBO YACOB I1O 102 6 0

I[TPOTPAMME
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne i/ I:::FD;::);::{M PasiIelIon HTem Beero KoHTpoJabHbI [MpakTuyecku E)Ig;(:;o:;:gmﬂme
e padoThbl e padoThI pecypen
1 AHanuTH4eckas reoMeTpHst 15 1
5 [ToBTOpEHME, 06061].[6HI:I€ u 15 1
CUCTEMaTH3aIUs 3HAHUH
O6bEéM MHOTOTpaHHHKA 17 1
Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJIbIX TEJ
6 JIBrKeHUs 5 1
7 [ToBTOpEHME, 0606HICHI:I€ " 17 )
CUCTEMaTHU3aIl1s 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 102 3 0

[TPO'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHBI
e padoThbl

IIpakTH4eckn
e padoTsl

Jara
H3y4YeHH
|

DJIeKTPOHHbBbIE
uudposbie
o0pa3oBaTe/ibHbI
e pecypchbl

OcHOBHBIE TIpaBUIIa U300pAKEHHUS HA
PHUCYHKE IJIOCKOCTH, TTapaJlIeTbHBIX
IpsAMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHH: TOUKA, IIPSIMas,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHEIE
IpaBuUJia U300paKeHMsI Ha PUCYHKE
TUIOCKOCTH, MapajuIeIbHBIX TPSIMbIX
(OTpE3KOB), cepeMHBI OTPE3Ka

IlousTus: NepeceKaromuecs 1mI0CKOCTH,
nepecekarommecsa npamaa 1 miI0CKOCTb,
MOJIYIIPOCTPAHCTBO

[MoHsTHSA: TIepeceKarOIIUecs TNIOCKOCTH,
HepeceKaroIIuecs npsMasi ¥ TIO0CKOCTh;
HOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OHEKTOB

MHororpaHHuKH, H300paKeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OHEKTOB

AxcuoMsl CTCPCOMCTPHUU U IICPBLIC
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CIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U NIEPBHIE
cnenctBus U3 HuX. CriocoOsl 3a1aHus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

10

N300pakeHue ceueHuil nupamupl, Kyoa
U IIPU3MBI, KOTOPBIE IIPOXOAT UEPE3 UX
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
Pa3HbIMH LIBETAMHU

11

N306paxkenue ceueHuit nupamuibl, Kyoa
Y IIPU3MBI, KOTOPEIE IIPOXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepeceueHus
MTOJIY4EHHBIX IIJIOCKOCTEM.
PackpamBanye NOCTPOEHHBIX CEYeHUN
pa3sHBIMU LIBETaMH

12

N306paxkenue ceueHuit nupamuibl, kyoa
Y [IPU3MBI, KOTOPBIE IPOXOIAT YEpe3 UX
pEbpa. N3o0paskeHue nepeceyeHus
HOJTYYEHHBIX TIOCKOCTEH.
PackpammBanue MOCTPOCHHBIX CEUCHHUI
pa3HBIMU IIBETAMH

13

N300paxeHune cedeHuit mupamuibl, kKyoa
¥ MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 UxX
pEbpa. N3o0paskeHue nepecedeHus
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IIOJIY4EHHBIX IIJIOCKOCTEH.
PackpamBaHue NOCTPOSHHBIX CEYEHUN
pa3sHBIMU LIBETaMH

14

Mertopa cneoB Ui NOCTPOCHUS CEUEHUI

15

MeTto cinefoB sl TOCTPOSHUS CeUSHUH.

CBolicTBa niepece4eHnil PSIMbIX U
IIJIOCKOCTEN

16

MeTto ciefoB s TOCTPOSHUS CeUYCHUH.

CBoiicTBa niepeceueHuil MPsIMbIX U
IIJIOCKOCTEN

17

[TocTpoeHue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MMOCTPOEHUSA

18

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh L1aroB
IIOCTPOEHUS

19

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh I1aroB
IIOCTPOEHUS

20

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIHUCh LI1aroB
IIOCTPOEHUS

21

[ToBTOpenue mnanumerpun: Teopema o
PONOPLUHUOHATBHBIX oTpe3kax. [lomobue
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TPEYrOJIbHUKOB

22

IToBrOpenue manumerpun: Teopema
Menenas. PacueTsl B ceUEHUSIX Ha
BBIHOCHBIX 4epTexax. Mcropust pa3Butus
MJIAHUMETPUU U CTEPEOMETPUH

23

KouTponsHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anmHOe pacosiokeHne NpsiMbIX B
npocrpancTse. CKpenBaronmecs
npsimble. [Ipru3Haku ckperuBaommxcs
npsimbix. [lapaenbHble npsiMbie B
IIPOCTPAHCTBE

25

Teopema 0 CynieCTBOBaHUH U
€JMHCTBEHHOCTH IIPSIMOM MapajuieIbHON
JTAHHOM TIPSIMOM, MIPOXOAIIEH uepes
TOYKY IIPOCTPAHCTBA U HE JIeXkKAIIeH Ha
JlaHHOM npsimMoi. JlemMma o nepeceuennn
NapauIEIbHBIX MPAMBIX IIJIOCKOCTBIO

26

[TapayenpHOCTB Tpex NpsiMbIX. Teopema
0 TPEX mapaJuIeNIbHBIX NpAMBIX. Teopema
0 CKpPEUIMBAIOLINXCS MPSIMBIX

27

[TapannenbHOE TPOEKTHPOBAHUE.
OcCHOBHBIE CBOICTBA MapaJLICILHOTO
npoexTupoBanus. M3o00paxkenne pa3HbIX
¢buryp B napajsienbHON NPOEKIUU

28

IleHTpanbHas IpoeKus. YTOI C
COHANPABJICHHBIMA CTOPOHAMHU. YTOII
MEXy MPSIMbIMHU
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29

3amayu Ha JJOKa3aTeIbCTBO U
HCCIIEIOBaHNE, CBA3aHHBIE C
PacIoI0KEHUEM MPSAMBIX B
IIPOCTPAHCTBE

30

[ToHATHA: mapauIeIbHOCTD IPAMON U
IJIOCKOCTH B IipocTpaHcTBe. [Ipu3nak
MapaJuIEIbHOCTH NPSIMOU U MIJIOCKOCTH.
CBolicTBa napauieIbHOCTH NIPSIMOU U
IJIOCKOCTH

31

FGOMeTpI/ILIeCKI/Ie 3aJa4M Ha BBIYHMCIICHUC
Hn J0Ka3aTCiabCTBO, CBA3aHHBIC C
MapaiCJIbHOCTBIO IIPAMBIX U
IUIOCKOCTEH B IMPOCTPAHCTBEC

32

ITocTpoeHue ceueHus, IpoXoJALIETo
qyepe3 JaHHYIO IPSAMYIO Ha YEPTEXKE U
[apajIeIbHOro Apyrou npsmoi. Pacuér
OTHOLLEHUN

33

HapaJ'IJ'IGJ'IBHa}I MpoeKuusd, IPUMCHCHUC
AJI TIOCTPOCHUSA CEeUYCHUI KY63. n
napajjejaenuiicaa. CBolicTBa
MnapajjejicnmIcaa u mnpu3Mbl

34

HapanneanLIe ITIJIOCKOCTH. HpI/I3HaKI/I
NnapajiCJIbHOCTH ABYX IUIOCKOCTEM

35

Teopema 0 nmapaieIbHOCTH U
€AMHCTBEHHOCTH IIJIOCKOCTH,
IIPOXOJSIIEH Yepe3 TOUKyY, He
MIPUHAJIEKANTYI0 JaHHOW IIJIOCKOCTH U
CJIEICTBUSA U3 HEE
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36

CBolicTBa napauieabHbIX INIOCKOCTEN: O
HapajIeIbHOCTH MPSAMBIX [I€PeceUeHUs
IPY NePEeCcCeUeHUH! JABYX MapajlleNbHbIX
MIJIOCKOCTEH TpeThei

37

CaolicTBa napauieabHbIX MIOCKOCTEH:
00 oTpe3Kax napajelbHbIX NPSIMBbIX,
3aKIIIOYEHHBIX MEX1y NapauleIbHbIMU
IUIOCKOCTSIMU; O IIEPECEUEHNH NPSMOM C
JBYMs IapaJljIeNIbHbIMU TIOCKOCTSIMU

38

[ToBTOopenue: Teopema Iludaropa Ha
IJIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHSL
IIPSAIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaolicTBa Ky0a U IpSIMOYTOJIbHOTO
napaesenunena

41

Brruncnenue JiuH OTpe3KOB B KyOe U
MPSIMOYTOJIBHOM MapajuieJenumnee

42

IlepnieH AUKYIAPHOCTD MPAMON U
rockocty. [Ipusnak
NEPIEHAUKYJIAPHOCTH IIPAMON U
IIJIOCKOCTH

43

IlepneH AUKYIAPHOCTD MPAMON U
mockocty. [Ipusnak
NEPHEHIUKYJIIPHOCTH IIPSIMOM U
IIJIOCKOCTH

44

Teopema o CyllIeCTBOBAHUU U
€MHCTBEHHOCTHU MPSIMOM, MPOXOAAIIeH
Yyepe3 TOUKY IPOCTPaHCTBA U
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MEePHEHANKYIISIPHON K IJIOCKOCTH

[ImockocTH U NEepHeHIUKYIIPHbIE UM

= npsIMbIe B MHOTOIpaHHHKAX

46 [TnockocTy U nepreHAnKyIIpHbIE UM
IpsIMble B MHOI'OI'paHHHMKaX
[lepnieHauKyIIAp U HAKIOHHASL.

47 [TocTpoeHue nepneHANKyIsApa U3 TOUKU
Ha MPSIMYIO
[eprienaAuKyAp U HAKIOHHAS.

48 [TocTpoeHue nepneHAuKyIsApa U3 TOUKU
Ha MPSIMYIO

49 Teopema 0 TpEX nEepHEeHAUKYIIPAX
(mpsimast 1 oOpartHas)

50 Teopema 0 TpEX nEepHEeHAUKYIIPaAx
(mpsimast 1 oOpartHas)

51 VYron Mexy CKpelBaroIuMuUCs
IPSIMBIMH
[Torck nepneHAnKYISAPHBIX TPSIMBIX C

52 MIOMOUIBIO NEPIIEHANKYIISIPHBIX
IIJIOCKOCTEN

53 OproroHaibHOE MPOESKTUPOBAHHE
[TocTpoenue ceuennii kyba, MpU3MBlI,

54 MPaBWJILHON MTUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU
[Toctpoenue ceuenuii kyba, mpU3MBI,

55 NPaBUIBHOM MUPAMUIBI C TOMOILBIO

OPTOTOHAJILHON IIPOEKIINU
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56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO I10cKOCTH. [Inockoctu
CUMMETpPUI B MHOTOI'paHHHUKAX

S7

[Ipu3Hak NepneHUKyIIPHOCTH IPSIMOU
U IUIOCKOCTH KakK CIEACTBUE CUMMETPUU

58

IIpaBunbpHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKHU 1O IJIOCKOCTH

59

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU J0 MIIOCKOCTH

60

CniocoObl ONyCTUTH MEPIIECHANKYISPDI:
CUMMETPHUS, CABUT TOYKHU IO
napasuieIbHOM MpsMOn

61

CnBur no HenapauieabHON IPSIMOH,
WU3MEHEHHUE PACCTOSIHUM

62

KonTponbhas padota "B3aumnoe
pAacCMoOJIOKEHNUE MPSIMBIX U TIIOCKOCTEN B
npocTpaHcTae"

63

IToBTOpEHME: Yroa MEXAY IPIMBIMHU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

IToBTOpEHME: YroiI MEXAY
CKpCIIUBAOINMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

65

['eomeTpryeckue METOABI BEIUMCIICHHUS
yIiia MeXy NPSIMbIMH B
MHOTOTpaHHHKaX
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66

JByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPAHHOTO yrja

67

[lepnenquKyIspHBIE ITIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYISAPHBIX
IJIOCKOCTEM

68

[Ipu3Hak nepnesauKyIsIpHOCTH
IJIOCKOCTEW; TeOpeMa O MPSMOKI
IIEPECEUCHUS IBYX IIIOCKOCTEN
NEPIEHAUKYIISIPHBIX TPEThEH INIOCKOCTH

69

[IpsiMoyToNBHBIN Mapajuienenunesn; Kyo;
U3MEPEHHUs], CBOMCTBA IPAMOYTOJIbHOTO
napajuleenune1a

70

TeopeMa 0 JUaroHaJii npsmMoyroJibHOTO
napamiejenuineaa u CICaCTBUC U3 Heé

71

CTCpCOMeTpI/I‘leCKI/IC H IIPUKIIaIHbIC
3aaa4u, CBA3aHHBIC CO B3aMMHbBIM
PacCIoJIOKEHUEM NIPSAMBIX U IINIOCKOCTU

72

HOBTOpeHI/ICZ CKpCIIUBArOIIHECH
MpsAMbIC, ITaPAJICIIBHBIC IINIOCKOCTU B
CTAaHAAPTHBIX MHOT'OI'PAHHHUKAX

73

[Tapa napannenbHbIX IJIOCKOCTEN Ha
CKPELIMBAIOIINXCS MPSMBIX, PACCTOSIHUE
MEXy CKPEIUBAIOIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAITHSIX

74

PaccrosiHue OT TOUKH JI0 TUIOCKOCTH,
paccTosiHuE OT IPSIMOM /10 TIOCKOCTH

75

Beluncnenre paccTossHUNA MEXIY
CKPELIMBAOIINMHUCS IPSIMBIMHU C
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IIOMOILBIO NIEPIECHAUKYIIPHON
IIJIOCKOCTH

TpéXrpaHHslidl yroi, HepaBeHCTBa IS
TpeXrpaHHbIX yriaoB. Teopema

76
[Mugaropa, TeopeMbl KOCUHYCOB H
CHUHYCOB JJIs1 TPEXTPAHHOIO yria

77 DeMeHTHI ChepruuecKoil reoMeTpuu:
reoJIe3NYECKUE JINHNUU Ha 3emiie

78 KonTponbnas pabota "Yrisl u
paccrosiHus"

79 CucreMarusanys 3HaHHH
"MHOrorpaHHuK 1 €ro 3JeMeHThI"

80 ITupamupa. Buasl nupamun. [paBunibHas
nupaMua

81 [Ipusma. IIpsamas 1 HaKJIOHHAS IPU3MBI.
[IpaBunbHas npusma

82 [IpssMo#t mapasnenenunen,
NPSIMOYTOJIBHBIN Mapaienenumnen, Kyo

83 Brinykiible MHOrorpaHHuku. Teopema
Olinepa
Boinykible MHOrorpanHuku. Teopema

84 Oiinepa. IIpaBunbHbIE 1
MIOJIyNIPaBUJIbHBIE MHOTOTPAHHUKHI

85 KonTponbhas pabota "MHororpanHuku"

86 [lonsTHE BEkTOpa HA MJIOCKOCTH U B
IIPOCTPAHCTBE

87 CymMma BEKTOpOB
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88 PazHoCTh BEKTOPOB 1
89 [IpaBwuio napamnenenunena 1
90 YMHOKEHHE BEKTOpa Ha YHUCIIO 1
Pasnoxxenne BekTopa 1o 6azucy Tpéx
91 BEKTOPOB, HE JIS)KAIIUX B OJHOU 1
TUIOCKOCTH
92 CkayisipHO€E MTPOU3BEICHUE 1
93 Bbruuciienue yria Mexy BEKTOpaMH B 1
NPOCTPAHCTBE
94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
95 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
97 [Ipocrteiimme 3agaun ¢ BEKTOpaMu 1
98 O06001eHne U cucTeMaTU3alus 3HAaHUK 1
99 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1
100 Wrorosas koHTposibHas paboTa 1
101 HToroBas KOHTpOJIbHAsA paboTa 1
102 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME
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11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHBbIE
Jara
Ne T uudposbie
€Ma ypoka KoHTpoJbHBI IIpakTH4eckn H3Yy'U€HH
n/n Bcero oOpa3oBaTeJIbHbI
e padoThbl e padoThlI A
e pecypchbl
IToBTOpenue Temsl "KoopauHaThl
1 BEKTOPA Ha IUIOCKOCTH U B 1
npocTtpascTae”
) [ToBTOpenue temsl "CkansipHoe 1
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOopenue Temsl "Boruncienue yria 1
MEX/y BEKTOpaMH B IpocTpaHcTBe"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMO, 1
MPOXOJIAIICH yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BektopHoe npousBeneHne 1
8 JInHeliHbIe HEPABEHCTBA, JIMHEWMHOE 1
IPOrpPaMMUPOBAHNE
9 JIuHeliHbIE HEPABEHCTBA, JINHEWMHOE 1
IpOrpaMMHUPOBaHKE
10 AHaJIUTHYECKHE METO/BI pacuéTa yria 1
MEXy IPSAMBIMUA B MHOTOI'paHHHKaX
11 AHaJIUTHYECKHE METO/BI pacuéTa yria 1
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MCKAY MJIIOCKOCTSAMU B MHOTI'OI'paHHUKaxX

dopMmya pacCTOSHUAS OT TOUKH J10

12 IUIOCKOCTH B KOOpJAHWHATaX

13 HaxoxneHue pacCTossHUM OT TOUKU 10
MIJIOCKOCTH B KyOe

14 HaxoxneHue paccTossHUI OT TOUKU 10
IUIOCKOCTH B NIPaBWJILHON MUpaMuJie

15 KonTposabnas padora "AHanuruueckas
reomerpust”

16 CeueHust MHOTOTPAaHHUKOB:
CTaH/IapTHbIE MHOTOTPAaHHUKHU

17 CedeHuss MHOTOI'PaHHUKOB: METOJ
CJIEZIOB
CedeHuss MHOIOI'paHHHUKOB:

18 CTaHJapTHBIE INIOCKOCTH, IIEPECEUCHUS
OPSMBIX U IJIOCKOCTEMN

19 [TapannenbHble NpsMbIE U TUIOCKOCTH:
napajesbHble CeYeHUS

20 [TapannenbHble NpsMbIE U TUIOCKOCTH:
pacu€T OTHOLIECHUI
[TapannensHble NpsIMbIE U MIIOCKOCTH:

21 YIJIbI MEXKY CKPEIMBAIOIUMUCS
TPSIMBIMH
[leprienauKynApHBIE IPSIMBIE U

99 IUIOCKOCTH: CTaHJApTHBIE Mapbl

NEPNCHAUKYIIAPHBIX IJIOCKOCTEH U
MMPAMBIX, CUMMCTPHUU MHOT'OT'PAaHHHUKOB
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23

[lepneniuKynsipHbIE IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIIECHIUKYJIIIpax

24

[IepnieHauKyIspHBIE MIPSAMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVMH B
MHOI'OIPaHHHUKAX

25

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIs
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ust

26

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, ()OPMYITBI JIISI
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ust

27

[ToBTOpEHUE: MIIOIIA U
MHOTOYTOJIBHUKOB, (OPMYJIBI JJIsI
TJI0IAJIeH, COOOpaXKeHUsI 1O 100UsT

28

[Tnomany ce4eHuit MHOTOTPaHHUKOB:
TUIONIA/IM TTIOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUs 1O 100Ust

29

[Tnomany ceueHnit MHOTOTPaHHUKOB:
TUIOMIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUs MOA00HS

30

Konrponsnas pabora "[loBropenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

O6béM Tena. O6beM MPSIMOYTOIBHOTO
napaJuleenuneaa

32

3amaun 00 yaABOCHUH Ky0a, O
KBaJ[paType Ky0a; 0 TPHCEKIIUU yTiia
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33

CrepeoMeTpuueckue 3a1auu, CBI3aHHbIE
¢ 00BEMOM IPSIMOYTOJIBHOTO
napasuiesenumneia

34

[Ipukiiaguelie 3a1a4n, CBsI3aHHbBIE C
BBIUHCIICHHEM 00bEMa IIPSIMOYTOJIBHOTO
napasuiesenumneia

35

O0BEM ITPAMON ITPU3MBI

36

CrepeomeTpuuecKkue 3a1a4u, CBI3aHHbIE
C BBIYHCIICHUEM 00BEMOB IPSIMOMA
MIPU3MBI

37

[IpuknagHeie 3aa4u, CBSI3aHHbIE C
00BEMOM TIPSAMOI TIPU3MBI

38

Brruucnenue 00EMOB TEJ C TOMOIIBIO
onpeaenéHHoro uurerpaita. O0bpém
HAKJIOHHOM MPU3MBI

39

Brrunciaenne 005EMOB TEJ ¢ HOMOIILIO
onpenenéHHoro uuterpaiga. Oobém
MTUPAMU/IBI

40

®opmyna o0bEMa NUpamMuab.
OTtHomeHne 00BEMOB TUPAMUTL C
00LINM YIJIOM

41

®opmyna o0bEMa NUpaMUIbIL.
OTtHOMIeHNEe 00HEMOB MTUPAMUJT C
00LINM YTJIOM

42

CrepeoMeTrpuueckre 3aJaui, CBI3aHHbIE
¢ 00bEMaMM HAKJIOHHON MPU3MBI

43

CTCpCOMCTpI/I‘-IeCKI/IC 3aaa4u, CBA3aHHBIC
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¢ 00bEMaMH TUPAMHUJIBI

[Ipuknanueie 3apaun mo Teme "OOBbEMBI

44 Ten", CBA3aHHbIE C 00HEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagaeie 3agaun 1o Teme "OO0BEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MHUPaAMUJIbI

46 [Ipumenenue 00bEMOB. Beruncienue
paccTosHUS A0 TUIOCKOCTH

47 Kontponbnas padota "O0bEM
MHOTOTpaHHUKA"
unuuapudeckas TOBEPXHOCTb,

48 00pa3yromue MUIHHIPUICSCKON
MMOBEPXHOCTHU

49 umuaap. [psamoi KpyroBon HUAIUHAD.
[Imomaae MOBEpXHOCTH HUIMHIPA

50 Konunyeckasi moBepXHOCTh, 00pa3yroIue
KOHHYECKOU noBepxHocTU. Konyc

51 CeueHue KOHYca MIOCKOCTBIO,
napajuieIbHOMN MIOCKOCTH OCHOBaHUS

59 VYceuénnslil konyc. M3o0paxkenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tmomane 60KOBOI MOBEPXHOCTH U
ITOJIHOM ITOBEPXHOCTU KOHYyCA

54 [Tnomaar OOKOBOI MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYyCa

55 CrepeomeTpudecKue 3aa4u Ha

JA0Ka3aTCJIbCTBO U BBIYUCICHUC,
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IIOCTPOEHUEM CEYEHUHN LUIUHAPA,
KOHycCa

CrepeomeTpHuuecKue 3a1a4u Ha
J0Ka3aT€jIbCTBO U BBIYMUCIICHUC,

%6 IIOCTPOEHUEM CEYEHUN LUIUHAPA,
KOHYca

57 [Ipukagnaeie 3a1a4u, CBsI3aHHBIE C
IIMHAPOM

58 [puknagHble 331241, CBI3aHHBIE C
IIMHAPOM

59 Cdepa u map
[lepeceuenue chepsl u mapa ¢

60 iockocThio. Kacanue mapa u chepsl
IUIOCKOCTHI0. Buj 1 m300paskenue mapa
[lepeceuenue chepsl u mapa ¢

61 iockocThio. Kacanue mapa u cdepbl
TUTOCKOCTBIO. By u m300pakenue mapa

62 VYpasuenue chepsl. [Lnomans chepst u
e€ yacreu

63 Cummerpus chepsl 1 mapa
CrepeomeTpuuecKue 3aa4u Ha

64 JI0Ka3aTelbCTBO U BBIYUCICHHE,
CBsI3aHHBIE CO cpepoit U 1mapom,
MOCTPOCHUEM MX CEUCHHH MIIOCKOCTHIO
CrepeomMeTpruYeCKHE 3a/1a4i HA

65 IIOKa3aTeILCTBO U BEIYHCIICHHE,

CBsI3aHHBIE CO CEPOH U Mapom,
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MMOCTPOEHUEM MX CEYEHUH TIJIOCKOCTHIO

HpI/IKJIaI[HBIe 3aaa4u, CBA3aHHBIC CO

66 .
cdepoii u mapom
[ToBTOpEHME: OKPYKHOCTH Ha

67 IJIOCKOCTH, BBIYMCIICHUS B OKPY>KHOCTH,
CTaHJapTHBIC TO00US

68 Pasznuynble KOMOMHALIMY TeJl BpallleHus
Y MHOTOTPAaHHHUKOB

69 3anaun o teme "Tena v MOBEPXHOCTH
BpaieHus"

70 3anaun o teme "Tena U MOBEPXHOCTH
BparnieHus"

71 KoHTtposbhas padora "Tena u
MOBEPXHOCTHU BpaleHus"

79 O0BeéM muuHapa. Teopema 06 00bEME
IPSIMOTO IUJIMH]IPA
Brruucnenue 00EMOB TEJ C TOMOIIBIO

73 omnpenenéHHoro uHTerpana. O0bEM
KOHYyca

74 IInomiaau 00KOBOI M MOTHON
MOBEPXHOCTH KOHYyCa
CrepeomeTpuyiecKue 3aa4u, CBI3aHHbIC

75 C BBIYHCIIEHUEM 00BEMOB IIMITHH]IPA,
KOHycCa

76 [Ipuknanueie 3aaaun o Teme "OO0bEMBI
Y TUIOLIAU OBEpXHOCTEH Ten"

77 OO6BEM 1mapa 1 I1apoBOTO CEKTOPA.
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Teopema 06 06bEme miapa. [1nomans
chepbl. CTepeoMeTpHUECKUE 3a/1a4H,
CBsI3aHHBIC C BEIYMCIICHUEM 00BEMOB
nrapa, IapoBOro CerMeHTa 1 MapoBOro
CEeKTOpa

78

[Tpuknagueie 3agaun 1mo Teme "OObEMBI
Ten", CBSI3aHHBIE C 00BEMOM II1apa u
momaso cepbl. COOTHOMIEHUS
MEX1y IUIOIIASIMU TIOBEPXHOCTEN U
00BbEMaMH MOTO0HBIX TEI

79

[ToioOHBIC Tea B MPOCTPAHCTRBE.
N3menenne o0bEMa Mpu mo100uu.
CrepeoMeTprUeCKue 3a]1a4M, CBI3aHHbBIC
C BBIUMCIIEHHEM 00HLEMOB TEI U
IJIOIIAJEH TOBEPXHOCTEN

80

KonTponbnas pabota "Ilnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"

81

JIBIKEHUS IPOCTPAHCTBA.
OtoOpaxeHusi. [IBHKEHUS U PaBEHCTBO
¢uryp. OGmue cBoiCTBa IBUKEHUH

82

Buas! nBrkeHN: mapauieabHbIN
[IEPEHOC, LIEHTpaIbHasl CAMMETPUS,
3epKajbHasi CHMMETPUs, IOBOPOT
BOKPYT IIPSIMOU

83

[IpeoOpazoBanms nomoowus. [psmas u
cthepa Diinepa

84

I'eomeTpuyeckue 3a1aun Ha
MMPUMCHCHUEC NBUKCHUA
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85

KonTtponsHas padora "BekTops! B
npocTtpaHcTae"

86

Ob6o6maromee nosropenue 11 nmonsTuit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3aIlNs 3HAHWI:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEM B IpOoCTpaHCTBE"

87

Ob6o6maromee nosropenue 11 nmonsTuit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTU3allHsI 3HAHUI:
"BekTopsbl B npocTpaHcTse"

88

Ob6o6maromee mosropenue 11 moHsTuit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIlisl 3HAHUI:
"BekTopsbl B npocTpaHcTBe"

89

O6o06matomiee moropenue 11 monsTuit
U METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUI:
"O6beM MHOTOrpaHHuka"

90

O6o06matomiee moropenue 11 monsTHit
U METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUM:
"O6beM MHOrorpaHHuka"

91

O6o06matomee moTopenue 11 moHsTHI
U METOJI0B Kypca reomerpun 10-11
KJIaCCOB, CHCTeMAaTH3aIlNs 3HAHWI1:
"ITnomaay MOBEPXHOCTU U O0BEMBI
KpYIJIbIX Ted"
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92

Ob6o6maromee mosropenue 11 nmonsTuit
¥ METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3allisl 3HAHUIL:
"ITnomaay MOBEPXHOCTH U 00BEMBI
KpyIJibIX Ten"

93

Htorosast KOHTpoJIbHAs paboTa

94

Wrorosas kKoHTpoJBbHAS paboTa

95

[ToBTOpEHME, 0000IICHUE 1
CHCTEMAaTU3aLMs 3HAHUHI

96

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

97

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

99

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX UH)XKEHEPHBIX U
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KOMITBIOTCPHBIX TEXHOJIOT 17071

Hcropust pa3BUTHS CTEPEOMETPUM KaK
101 HayKU U €€ pojib B Pa3BUTUHU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT 17071

HcTopus pa3BUTHS CTEPEOMETPUH KaK

102 HayKH U €€ poJib B pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U

KOMITBIOTCPHBIX TEXHOJIOT I

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble MpeIMeTHBIE Pe3yIbTATHI OCBOEHHS OCHOBHOM
npoBepsieMor .
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHEro 001ero odpa3oBaHusi
0 pe3yJIbTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATHAMH: TOUYKA, IPsSMasi, INIOCKOCTh
79 [IpuMeHsATh aKCHOMBI CTEPEOMETPUH U CIEICTBHS U3 HUX MPU PEIICHHU
' reOMETPUYECKHUX 33/1a4
73 OnepupoBaTh MOHATHUSMH: TMAPaUICIBHOCTh W TEPICHIUKYISIPHOCTh
' HPSMBIX U IJIOCKOCTEH
72 KnaccupunmpoBars B3auMHOE PacrioyioKEHHE NPSMBIX U TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHSIMH: JBYTPAaHHBIA yroj, TpaHd ABYTPAHHOTO YTIJa,
7.5 pedpo IBYrpaHHOTO YTJIa, TMHEHHBIA yroi IBYrPaHHOTO YIJIa, TpaaycHast
Mepa JIByTpaHHOTO yriia
76 OnepupoBaTh MOHSATHSAMHU: MHOTOTPAaHHUK, BBIMYKJIBIA W HEBBITYKIIBINA
' MHOTOT'PaHHHK, JIEMEHTHI MHOTOI'PaHHUKA, IPAaBUIILHBII MHOTOTPaHHUK
77 Pacno3naBate OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MMpaMuia, MpU3Ma,
' IPSIMOYTOJIBHBIN Mapaienenumnen, Kyo)
KnaccupummpoBarb  MHOTOTpaHHHUKH, BBIOMpas  OCHOBaHHSA IS
78 Kiaccuukaiuu  (BBIMYKJIBIE W HEBBINYKJIbIE  MHOTOTPAaHHHKH,
' NpaBWIbHBIE MHOTOTPAHHHMKH, TPSMbIe ¥  HAKIOHHBIC IPHU3MBI,
napaJie’eunep)
79 OnepupoBaTh MOHATHSIMU: CeKyIas TUTOCKOCT, ceueHme
' MHOTOTPaHHHKOB
710 OOBSICHATH NPHHIUIBI  [OCTPOCHUS CEYCHUH  MHOTOTPAaHHUKOB,
' UCIIOJIB3YS METOJI CIIC/IOB
CTpouTh ce4eHHss MHOTOTPaHHHKOB METOJOM CJIEZIOB, BBINOJHSATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemrate 3aaun Ha HAXOXJCHHE TEOMETPUUYECKUX BEIIMYHMH 10 00pasiam
WM aNrOpUTMaM, MPUMEHSS W3BECTHBIC AHAIUTHYECKHE METOIbI NpPU
7.12 pEUICHUH CTAaHJApTHBIX MaTeMaTHYEeCKUX 3aJad Ha BBIYHCICHUEC
PACCTOSIHUI MEXAY ABYMsI TOUYKaMH, OT TOYKU J0 MPSIMOU, OT TOYKHUJIO
TUIOCKOCTH, MEX/Y CKPEIUBAOLIIMMUCS MPSIMBIMU
7.13 PemaTh 3agaun Ha HaXOXKJCHHE TEOMETPUYCCKUX BEJIWYHH MO 00pa3uam
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WK ajiroputMaM, NpUMCHAA HU3BCCTHBLIC AHAIMTHYCCKHUC MCTOIbI IIPU
PEHICHUN CTaHAAPTHBIX MAaTEMaTHYCCKHUX 3adad Ha BBIYMCICHUC YIJIOB
MCXKAY CKPCIIUBAOIIMMHUCA IPAMBIMH, MEXIY HpHMOﬁ Hn IINIOCKOCTBIO,
MCXKAY IIOCKOCTAMU, IBYI'PAHHBIX YI'JIOB

7.14

Beruncnsate 00bEMBI W IUJIOMIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, nupamuia) ¢ IpuMeHeHneM (OopMyJ, BEIUUCIISTh COOTHOLICHHS
MEXIY IJIOIAIMHU IIOBEPXHOCTEH, o0BEMamu 0J1I00HBIX
MHOT'OIPAHHUKOB

7.15

OnepupoBaTh MOHATHSAMH: CUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTYPBI

7.16

W3Bnekarh, MpeoOpa3oBbIBATE M WHTEPHPETHPOBATH HH(POpPMAIUIO O
NPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX (UTYpax, MpPEACTaBICHHYIO Ha
YepTekKax U PUCYHKaxX

7.17

[TpumeHsTh TeOMeTpUUecKre (PAKTHI JUIS PEIICHHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEANOIaraloliuX HECKOJIbKO WIaroB pPEIICHMs, €CIU YCIOBUS
NpUMEHEHHS 33J]aHbl B SBHOH (popme

7.18

[IpuMeHsTh MpPOCTEHIINE MNPOrpaMMHBIE CpPEACTBA U AJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a1a4

7.19

HpI/IBO,[[I/ITB IMPUMEPbI MAaTEMAaTUUICCKHUX 3aKOHOMepHOCTeﬁ B IIpUpOJAC U
JKHU3HHU, paCIIO3HABATDH IPOABJIICHUC 3daKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpyMeHsTh MOTy4YEeHHbIE 3HaHUS HA IPAKTHKE: aHAJIM3UPOBATh peasibHbIE
CUTyallud W MpPHUMEHATh HW3YYEHHBIE IOHATHS B IIPOLECCE IOMCKA
peleHus MaTeMaTHYECKU chopMyIMPOBAHHON pooJIeMbl,
MOJIEJIMPOBAaTh PEaJIbHbIE CUTyallMM Ha SI3bIKE T€OMETPHUH, HCCIIEN0BATh
IIOCTPOECHHBIE MOJENN C HCIIONb30BAHUEM T€OMETPUYECKUX IMOHATHH U
TeopeM, amnmapara ajareopsl, pemaTh MpakKTUYECKHe 3a7aul, CBI3aHHbIE C
HaXO0X/IEHUEM T€OMETPUYECKUX BETUYUH

11 KIIACC

Kon
nposepsieMor
0 pe3yJibTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBanus

6 I'eomeTpus
OnepupoBaTh MOHATUSAMH: LUIMHIPUYECKas MOBEPXHOCTh, 00pa3yromue
6.1 WIMHAPUYECKON TMOBEPXHOCTH, LMIMHApP, KOHUYECKas MOBEPXHOCTb,
' oOpa3ylonMe  KOHHYECKOM  IOBEpXHOCTH, KOHYyC, chepuueckas
MOBEPXHOCTh
6.2 Pacno3naBare Tena BpaieHus (WIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI TTOJTYYCHHSI TEJT BPAIICHUS
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6.4

KnaccugunupoBars B3auMHOE paclookeHne cepsl U MITOCKOCTH

6.5

OnepupoBaTh MOHATUSIMH: LIAPOBOM CErMEHT, OCHOBAaHHE CETMEHTa,
BBICOTA CErMEHTa, IIApOBOIl C€lI0ii, OCHOBAaHHE IIAPOBOTO CJIOS, BBICOTA
IIaPOBOTI'0 CJI0s, IAPOBOH CEKTOP

6.6

Beruncisate 00BEMBI M IUTOHMIAAM TIOBEPXHOCTEH TEJI BpalleHUs,
TEOMETPHUECKUX TeJl C MPUMEHEHUEM POopMyT

6.7

OnepupoBaTh MOHSATHUSIMH: MHOTOTPAHHUK, BIHMCAaHHBIM B cdepy u
OIMCAaHHBII 0KO0JIO cdepbl, chepa, BUcCaHHAS B MHOTOTPAHHUK WJIM TEJIO
BpallleHus

6.8

BBIUUCIIATE COOTHOWICHHS MEXIY IUIOMAASIMUA TIOBEPXHOCTEH U
00BpEMaMU ITOTOOHBIX TENI

6.9

N300paxkaTh n3ydaembie GUTYPBI OT PYKH M C IPUMEHEHHEM IPOCTBIX
YEepTEKHBIX UHCTPYMEHTOB

6.10

BbInonHATE (BBIHOCHBIE) IUIOCKME YEPTEXH U3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOHWTH CEYEHHUS Tell
BpallCHUs

6.11

W3Brekatb, MHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTYypax, NPEACTABICHHYIO Ha
yepTexax U pUCyHKax

6.12

[TpumensTh reoMeTpuueckue (akThl IS PEIIeHHs] CTePEOMETPUUECKUX
3a7a4, MPEANOJIararliuX HECKOJIBKO IIAroB PELICHHUs, €CIHM YCIOBUS
MIpUMEHEHUS 3a/1aHbl B IBHOU popme

6.13

OHGpHpOBaTB IMMOHATHUEM: BEKTOP B IPOCTPAHCTBEC

6.14

BI)IHOJ'IHSITI) ﬂeﬁCTBHﬂ CIIOKCHUA BCKTOpOB, BBIYUTAHUA BCKTOpOB %1
YMHO)KGHI/H[ BeKTopa Ha 4Yucjio, O6T)$[CH$ITI), KaKuUMHu CBOfICTBaMH OHHU
o0JrazaroT

6.15

[TpuMeHsTH paBUIIO Napajvieenunena Npy ClI0XeHUH BEKTOPOB

6.16

OnepupoBaTh NOHATHAMHU: JI€KAPTOBBI KOOPAMHATBI B IIPOCTPAHCTBE,
BEKTOP, MOJZyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA,
yroJl MEXIy BEKTOpaMH, CKaJsIpHOE IIPOM3BEIACHHE BEKTODPOB,
KOJUIMHEApHbIE U KOMILJIaHAPHBIE BEKTOPBI

6.17

Haxoaute CYMMY BCKTOPOB M IMPOU3ZBCACHUC BCKTOPAa HA YHCIIO, YIOJ
MCKAY BCKTOpaMHU, CKAJIAPHOC MPOU3BCACHUEC, PACKIAABIBATE BEKTOP IIO
JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aI[aBaTB IIJIOCKOCTh YPABHCHHUEM B ,Z[CKE[pTOBOfI CUCTCMC KOOPpANHAT

6.19

Pemate mpocreiiime reoMeTpudecKre 3aaui Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/a

6.20

Pemate 3amaum Ha JOKa3aTE€lIbCTBO MAaTEMATUYECKUX OTHOIICHHH M
HaXO0XIACHUC I'COMCTPHUIYCCKUX BCIWYHH I10 06pa3uaM Wi aJilrOpuTMaM,
IMPUMCHAA HN3BCCTHBIC METOJbI npu PEHICHUU CTaHIApTHBIX
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MAaTEMATUYCCKUX 3a4a4

6.21

IIpuMeHATs nIpoCTEHIIME MNPOrpaMMHBIE CpPEACTBA U DIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1a4

6.22

[TpuBOIUTH MpPUMEPHI MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJAE U
JKU3HU, pacrio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

6.23

[TpyMeHsTh MONTy4YeHHbIE 3HAaHUS HA MIPAKTHKE: aHAIU3UPOBATh peajbHbIe
CUTyalldd M TMPHUMEHSTh HU3YyYEHHbIE MOHATHS B IIpOIECCe IOMCKa
peleHus MaTeMaTHUYeCKU chopMyJIUPOBAaHHON po0GJIEeMBl,
MOJIEJIMPOBaTh pealbHbIE CUTyallMH Ha SI3bIKE T€OMETPHUH, HCCIIEeI0BATh
MOCTPOEHHBIE MOJENIA C HCHOJIb30BAHUEM T€OMETPUYECKUX IMOHSATUU U
TEeopeM, arrapara ajnreOpbl, peniarh MPaKTHYECKUE 3a7a4u, CBI3aHHBIC C
HAXO0XK/ICHHEM F€OMETPUUYECKUX BEJIUYUH
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OCHOBHBIE ITTOHATHSI CTEPCOMETPHHU. Tqua, InmpsAMas, IINIOCKOCTb, IMPOCTPAHCTBO.
Ilousarue 00 AKCHOMATHYCCKOM IIOCTPOCHUU CTEPCOMETPHHU: AKCHOMBI
CTCPCOMETPUHU U CICACTBUA U3 HUX

7.2

BzaumHoe pacmosnokeHue ~TOpSIMBIX B IPOCTPAHCTBE:  IepeceKaroluecs,
napajuiefibHble M CKpeluBaromuecs mnpsmeie. [lapamiensHOCTh MpSMBIX U
IUIOCKOCTEH B NIPOCTPAHCTBE: MapajlieNibHbIE TMpsMbIE B MPOCTPAHCTBE,
MapajuieIbHOCTh TPEX NPSIMBIX, NAPAIECIBHOCTh MNPSIMOM U IJIOCKOCTH. YTJIBIC
COHAIPABJICHHBIMH CTOPOHAMH, Yroll MEXAY TMpSAMBIMH B IPOCTPAHCTBE.
[TapanienbHOCTh MIIOCKOCTEHN: MapajliesbHbIE IJIOCKOCTH, CBOMCTBA MapaljieIbHbIX
mockocteit. [IpocTeitmme npocTpaHcTBeHHbIE (DUTYpPHI HA TIJIOCKOCTH: TETPadp,
KyO, apajuiesienunes, NoCTPOCHUE CeUeHU I

7.3

IlepnieHIUKYIAPHOCTE MPSAMOM M IIOCKOCTH: NEPHEHAMKYJSAPHBIE IPSMBIE B
MIPOCTPAHCTBE, MPSAMBIE MaPAJIIEIbHBIE U IEPIEHAUKYISIPHBIE K IITIOCKOCTH, ITPU3HAK
MEPIEHIUKYISIPHOCTH IIPSIMOM M INIOCKOCTH, TEOPEMA O MPSAMON MEPIEHAUKYIISIPHOU
IJIOCKOCTH. YTIbl B NPOCTPAHCTBE: YroJdl MEXAy MpPAMOA H IUIOCKOCTBIO,
JBYTPAHHBIA YIroOJI, JIMHEMHBIM yroa JBYrpaHHoro yria. Ilepnenaukymsap u
HAaKJIOHHBIE. PACCTOSHME OT TOYKU [0 IUIOCKOCTH, PACCTOSTHUE OT IMPSAMOU 10
IUIOCKOCTH, MPOEKLUsl (UIypsl HAa IUIOCKOCTh. [lepneHauKyIsipHOCTh MIIOCKOCTEH:
IIPU3HAK  MEPIEHIUKYIAPHOCTHM  IBYX  IIIOCKocTe. Teopema o0  Tpéx
MEePIEHIUKYIIApAX

7.4

IloHsiTHE MHOrOrpaHHMKAa, OCHOBHBIE JJIEMEHTHl MHOTOTPaHHHMKA, BBINYKIIBIE U
HEBBIMYKJIbIE MHOTOIPDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. Ilpusma: Nn-yrosbHas
npu3Ma, TPaHU U OCHOBAHMS IMPHU3MBI, MpsMas U HAKJIOHHAs MPU3MBI, OOKOBas U
II0JIHAsl TIOBEPXHOCTH NMpu3MbI. [lapannenenunen, npsMOyroJbHbIN Napaieaenue
u ero coictBa. [lupamuna: N-yronpHas nupamMuaa, rpaHd U OCHOBAHUE MHUPaMHU/IbI,
OOKOBas M IOJIHAs MOBEPXHOCTh MUPAMU/IbI, IPaBUJIbHAS U yCeUEHHasl MUpamuiaa.
OneMeHThl MNpuU3Mbl W nHpaMuibl. [lpaBUibHBIE MHOTOTPAaHHUKHU: TIOHSATHE
MPaBWJIBHOIO MHOTOTpaHHMKA, MpaBUiIbHAas NpuU3Ma M TpaBUjIbHas NHpaMuia,
NpaBUJIbHAS TPEYTOJIbHAS NMUpaMUa U IpaBUIIbHBIN TeTpasp, Kyo. [IpencraBnenue
O IPAaBWIBHBIX MHOTOTPAaHHUKAX: OKTadJp, AOACKa’aAp U uKocadapyrue CeueHus
IIPU3MBI ¥ TUPAMHUIBI

7.5

CumMeTrpusi B TPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIIBHO TOYKH, MPSIMOH,
IJIOCKOCTH. DJIEMEHTHl CUMMETPUH B MUpaMHIaxX, apajuielenunenax, npaBuibHbIX
MHOTOTpaHHUKAX

7.6

Boruncnenmne »1eMEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yriabl. Ilnomans
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OOKOBOW TMMOBEPXHOCTH M TIOJHOM TOBEPXHOCTH MPSAMOW MPHU3MBI, IUIOLIA/lb
OCHOBaHMH, TeopemMa 0 OOKOBOH MOBEPXHOCTH MPsAMOK mpu3Msl. [1nomans 60koBo
MIOBEPXHOCTH WU IIOBEPXHOCTU MPABUJIBHOM NUPaMHUAbI, TEOpeMa O IUIOUIAAH
yceuénnoil nupamuabl. [Tonstue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

7.7

[Tomo6ubIe Tena B nmpoctpancTBe. COOTHOMICHHUS MKy IIOMIAISIME TIOBEPXHOCTEH,
00BEMaMU TOTO0HBIX TET

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

6

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, OOpa3yIOLIUe MUIMHIPUYECKON MOBEPXHOCTH,
OCb IWIMHIPUYECKON moBepxHOCcTH. LlunumHap: ocHOBaHus ©  OOKOBas
MIOBEPXHOCTh, 00pa3ymolas U 0Ch, IUIOIIA/ (b OOKOBOH U MOJHON OBEPXHOCTH

6.2

Konunyeckass moBepXHOCTh, OOpa3yoIllMe KOHUYECKOW IMOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOUW moBepXHOCTH. KOHyC: OCHOBaHue U BepIlnHa, 00pa3yrolas
U OChb, IUIOHAJb OOKOBOW W TIONHOM TIOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3zyromiue U BhICOTa, OCHOBAHUS U OOKOBast TIOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paanyc, IuaMeTp, IUIOIIalb MOBepXHOCTH chepbl. BzanMuoe
pacnonoxeHue chepbl U MIOCKOCTH, KacaTelbHas MIOCKOCTh K cdepe, MIomaab

cepsl

6.4

I/I306pa)i(eHI/Ie TCJI BpallICHUS Ha IMJIOCKOCTHU. PaSBépTKa NUJIMHApPA U KOHYCa

6.5

KoMOuHanmu Ten BpamieHWs W MHOTOTPAaHHUKOB. MHOTOrpaHHUK, ONUCAHHBIN
okoJ1o cdepsl, chepa, BiMCaHHAST B MHOTOTPAHHUK, WJIH TEJIO0 BPAIICHUS

6.6

[Tonstue 06 o0nEme. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapayijiesienunena 1 cieactBus u3 He€. OOBEM HUIMHIPA,
koHyca. O0BEM mapa u mionaab chepol

6.7

[Tomobupie Tema B mpoctpaHcTBe. COOTHOIIGHUS MEXKAY  IUIOMAASIMHU
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TET

6.8

Ceuenust nunuHApa (MapajijielibHO M TMEPHEeHIUKYISIPHO OCH), CEUYEHHs KOHyca
(mapasuieabHOE OCHOBAHUIO M IPOXO/AIIee Yepe3 BEpIIMHY), CEUYSHUS I1apa

6.9

BGKTOP Ha TINIOCKOCTH U B IPOCTPAHCTBE. CnoxeHue M BBEIYUTAHHUE BCKTOPOB.
YMHOXEHHE BEKTOpa Ha YUCiI0. PaznokeHne BEKTOpa 1Mo TpéM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuno mnapamienenunena. Pemenue 3agad, CBA3AHHBIX C
MIPUMEHEHUEM MPABUJI ACHCTBUIN C BEKTOpaMU

6.10

[IpsimoyronbHasi cucremMa KOOpAMHAT B MpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreiimue 3amauu B KOOpJAMHATaxXx. YTON Mexay Bekropamu. CkansipHoe
MIPOM3BEICHNE BEKTOPOB. BhruncieHue yrioB Mexay MpsIMbIMUA M IIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO/ ITPU PELIEHUN T€OMETPUUYECKUX 3a/1a4
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpamMMbl CpeIHero 001ero
TpeOoBaHUSA oOpa3oBaHus

Brnanenne MmeTomamMu J0Ka3aTeNbCTB, aNTOPUTMAMU DEUICHHUsS 3ajad;
yMmeHue (GOopMyJIHpOBAaTh W ONEPHPOBATH MOHATHUSMH: OIpEIeIICHHE,
aKCUOMa, Teopema, CIIEJCTBUE, CBOWCTBO, MPHU3HAK, JIOKa3aTEIIbCTBO,
PaBHOCHWILHBIE (bOopMyITHPOBKH; IIPUMECHSATH UX; yMEHUE
dopmynupoBaTh 00paTHOE ¥  MPOTHBOIOJIOXKHOE  YTBEPIKICHHE,
IPUBOJUTH IPUMEPBl U  KOHTPIPUMEDPBI, MCIOIB30BaTh  METOJ
MaTeMaTHYECKOW WHAYKIUH; MPOBOJMUTH JIOKA3aTEeIbHBIC PACCYXKICHUS
npu pEeIICHUN 3ajJa4, OLCHHUBATH JIOTUYCCKYIO MMPaBUJIbHOCTDH
pacCyKICHHUH; YMEHHE OICpUPOBATh  MOHSATHSIMHU:  MHOXECTBO,
MMOAMHOXKECTBO, OIICpallMi HaJd MHOXCECTBaAMHU, YMCHUC HCIIOJIE30BATH
TEOPETUKO-MHOKECTBEHHBI  ammapaT JJid  ONHCAHMUS  pPealbHbBIX
mponeccoB nu SIBJICHUU U Ipu pCHICHUH 3aaa4, B TOM YHCJIC U3 JAPYIrux
yueOHBIX MPEAMETOB; YMEHUE ONEPUPOBATh MOHATUAMU: Tpad, CBSI3HBIN
rpad, aepeBo, UK, Tpad Ha MIOCKOCTH; YMEHHUE 3a/1aBaTh U OMKUCHIBATH
rpadbl pa3aMYHBIMHE CIIOCOOAMM; MCIONB30BaTh Tpadbl MpPU pEHICHUU

3aaa4d

YMeHue onepupoBaTh MOHATHUSAMU: HAaTypalbHOE YMCIIO, LEI0€ YHCIIO,
CTEMNEHb C LEJIbIM MOKa3aTelleM, KOPeHb HaTypallbHOM CTETEHH, CTENIEHb
C palMOHAJIBHBIM  TIOKa3aTelieM, CTEeNeHb C JICHCTBUTEIHHBIM
nmokasarenem, Jorapudm Uuciaa, CHHYC, KOCHHYC ¥  TaHTEHC
MPOU3BOJBHOTO YHUCJA, OCTATOK IO MOJYJI0, PAlMOHAIBHOE YHCIIO,
UppAlMOHATIFHOE  YHCIO,  MHOXXECTBa  HATypPaJlbHBIX,  IENbIX,
palMOHANBHBIX, JCHUCTBUTENBHBIX YHCEN; YMEHHE HCIIOIh30BaTh
MPU3HAKU JIEIMMOCTH, HaUMEHBIINA OOIMN NeNuTeNh U HaNMEHbIIee
oOuiee kpaTHOe, anroput™ EBKinga mpu pemeHun 3aaad; 3HaKOMCTBO C
pa3NIUYHBIMU  TO3WLMOHHBIMM  CHUCTEMaMU  CUUCJICHUS; YMEHHUE
BBIMOJHATh BBIUMCIICHUE 3HAYEHUI M mpeoOpa3oBaHUs BBIPAXKEHUN CO

CTENEHsIMU U JorapudmMamu, mpeoOpa3oBaHus JPOOHO-pallMOHATBEHBIX
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BBIPOKECHHUI; YMEHHE OIEpUPOBATh MOHATHUSMHU: TOCIEAOBATEIBHOCTD,
apudmernueckas nporpeccusi, reomMeTpuuecKas nporpeccusi,
OCCKOHEYHO YOBIBaIOIas TIeOMETpHYECKas IPOTPECCHs; yMEHHe
3a/1aBaTh MOCJIEIOBATEIILHOCTH, B TOM YHUCJIE C TIOMOIIIBIO PEKYPPEHTHBIX
dbopMysI; yMEHHE ONEPUPOBATH IMOHATHUSAMU: KOMIUIEKCHOE YHCIIO,
CONPSHKEHHBIE KOMIUIEKCHBIE YUCIIa, MOJYJIb U apTYMEHT KOMIUJIEKCHOTO
yucia, (opmMa 3amMCcH  KOMIUIEKCHBIX 4Huceln (TeoMeTpuyecKas,
TPUTOHOMETPHYECKAass W  anreOpanyeckas); yMeThb IPOU3BOAHUTH
apudMeTHUYECKHe ICHCTBUS C KOMIUIGKCHBIMH 4YHCJIaMH; TPHUBOJIUTH
MpUMEPHl  UCIHOJIb30BAHUS  KOMIUIEKCHBIX — YHCENI;  ONEpUpOBaTH
NOHATHSAMU: MaTpuua 2x2 wu  3x3, onpenenuTesib  MaTpPHIbI,

FGOMeTpI/ILIeCKI/Iﬁ CMBICJT OIIPCACIIUTEIIA

YMmenue ONCpHUpOBaTh HNOHATUAMH: PAIHWOHAIBHBIC, HPPAMOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/Iq)MI/I‘leCKI/Ie, TPUT'OHOMETPUYCCKHUC
YpaBHCHHUA W HCPABCHCTBA, HUX CHUCTEMbI, YMCHHC OICPUPOBATH
HNOHATHUAMUA:. TOXICCTBO, TOXKACCTBCHHOC Hp606pa3OBaHI/IC, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTCMaA ypaBHCHI/Iﬁ U HCPABCHCTB, PaBHOCUIIBHOCTb
ypaBHeHHfI, HEpAaBCHCTB MW CHCTCM, YMCHHC PpCHIATb YpPABHCHMH,
HEPAaBCHCTBA W CUCTEMbI C IMOMOIINBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCEPABCHCTBA U CUCTEMblI C TMapaMETpOM; MNPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CUCTCMBI [JIA PCUHICHUA MATCMATHUYCCKUX

3aZlaq 1 3aa4 U3 pa3JINIHbIX oOnacreit HAyYKH U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATUAMH: (QYHKIUS, YETHOCTh (DYHKIMH,
NePUOANYHOCTh (DYHKLIMH, OFPaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
byHKIMY, SKCTpeMyM (YHKIMH, HauOOJbIllee U HAaUMEHBIIIee 3HAUEeHUs
GyHKIIMM Ha MPOMEXKYTKE, HeTIpepbIBHAs (QYHKIUS, aCUMITOTHI rpaduka
¢byHKIMY, IepBas U BTOpas MPOU3BOIHAs (DYHKIMH, T€OMETPUUYECKUH U
¢busnyeckuil CMBICT NPOM3BOAHOM, NepBooOpa3Has, OIpeneIEHHbII
UHTErpajl; yMEHHE HaXOJUTh aCUMNTOTHI rpaduka (QyHKIUU; yMEHUE
BBIUMCISATH TMPOU3BOJAHBIE CYMMBI, TPOU3BEIEHHUS, YACTHOIO U
KOMITO3UIIUHN (DYHKIMI, HAXOIUTh YpaBHEHHE KacaTeIbHOU K Tpaduky
(GyHKLINU; YMEHHE HaxXOIUTh IPOU3BOJHBIE AJIEMEHTAPHBIX (YHKLUH;
YMEHHUE HCIONb30BaTh MPOU3BOAHYIO U HUCCIEAOBAaHHS (DYHKIIHIA,
HaXOJUTh HaumOONbIINE UM HAUMEHbIINE 3HAYCHUs (DYHKLIMH; CTPOUTH

I‘pa(l)I/IKI/I MHOT'OYJICHOB C UCIIOJIb30BAHHUCM aIlrapara MaTeéMaTUu4CcCKOIro
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aHajan3a; TPUMEHATh NPOW3BOAHYIO JUISI HAXOXICHUS HaWIy4IIero
pEelIeHUs] B NMPUKIAIHBIX, B TOM YHCII€ COLIMAIIbBHO-3KOHOMUYECKUX U
(bu3MYeCcKUX 3aa4ax; HAaXOAUTh TUIOMAAN U O0BEMBI GUTYP C TTOMOIIBIO
WHTErpajia; MPUBOIUTH MPUMEPhl MATEMATHUYECKOTO MOJCIMPOBAHUS C

noMouibio AudQepeHnanbHbIX ypaBHEHUN

VYMeHue omnepupoBaTh MOHATUAMHU: Tpapuk (QyHKIUHM, oOpaTHas
byHkuus, koMno3unus (GyHKUWH, TUHEHHas (QyHKIMS, KBaJpaTHYHAS
byHKIIHS, paroHanbHas byHKIIHS, CTereHHast dbyHKIIHS,
TPUTOHOMETPHYECKHE (QYHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKLIMHM, TMOKa3zaTeslbHas M Jorapupmuueckas (yHKIMH; YyMEHUE
CTpoUTh Tpauku M3yYEHHBIX (QYHKIUH, BBITOIHATH NpeoOpa3oBaHUs
rpaduKoB QYHKLUH, UCIOIB30BATh I'paMKH sl U3YyYEHUs IPOLIECCOB U
3aBHCUMOCTEH, TIPU PELICHUN 3a]a4 U3 APYIHX y4EOHBIX MPEIMETOB M
3ajlay U3 peasIbHOM JKU3HU; BbIpaXXaTh (pOpMylaMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH; HCIONB30BaTh CBOMCTBA M Tpaduku (QyHKIWA a7
pelleHns ypaBHEHUH, HEpaBEHCTB U 3ajjau ¢ IapamMeTpaMu; U300paxarhb
Ha KOOPJHMHATHOW IIJOCKOCTM MHOYKECTBA PpEIICHWHW YpaBHEHUH,

HEPABCHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 33Jaud Pa3HbIX TUIOB (B TOM YHCIE Ha
MPOLEHTHI, I0JIM U YacTH, Ha JBI)KEHUE, paboTy, CTOUMOCTh TOBapOB U
yCIIyT, HAJOTH, 3a[a4i U3 00JacTH yIpaBleHHs! IUYHBIMUA U CEMEWHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKEHUS, YPABHEHMs, HEPABEHCTBA U HX
CUCTEMBI 0 YCIIOBHUIO 3aJa4M, HCCIEAOBATh IOJIYyYEHHOE pELICHUE U
OLICHMBATh IMPaBJONOJOOHOCTh PE3YJIbTATOB; YMEHHE MOJEIUPOBATh
pealbHBIE CUTyalMd Ha S3bIKE MATEMATHKHU; COCTABIISATH BBIPAYKEHUS,
YpPAaBHEHUs, HEPABEHCTBA M WX CHCTEMBI IO YCIOBHIO 3aJayH,
UCCIIENOBATh IIOCTPOCHHBIE MOJECIM C HCIOJIB30BAHUEM allapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yabTaT

YMeHne onepupoBaTh MOHATHAMU: cpefHee apudMeTniecKkoe, MeIMana,
HauOoJblllee ¥  HAaWMEHbIIee 3HAYCHHs, pa3MaX, JUCIEPCHUs,
CTaH/JapTHOE OTKJIOHEHUE YHMCIOBOro HalOopa; yMEHUE H3BIIEKATbh,
MHTEPIPETHPOBATh HHPOPMAIINIO, TPEJCTABICHHYIO B TabmuIax, Ha
nuarpammax, rpadukax, oTpa)karollyl0 CBOWCTBA pealbHBIX MPOIECCOB
U SBICHUH; NPEICTaBISITh HHPOPMAIMIO C TOMOIIbIO TaOIUI[ U

adarpaMM; HCCICOO0BATb CTATUCTUYCCKHUE OJaHHBIC, B TOM YHUCIIC C
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NPUMEHEHHEM Tpa@UuecKuX METOJOB U JJIEKTPOHHBIX CPEJCTB;
rpadu4ecKkd HCCIe0oBaTb COBMECTHBIE HAOIMIOACHUS C IOMOILBIO

JUarpaMM pacceMBaHUS U JIMHEHHON perpeccuu

YMeHue omnepupoBaTh MOHATUSIMH: CIIYYaWHBIA ONBIT M CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIYYallHOTO COOBITHSI; yMEHHE BBIYHCIATH
BEPOATHOCTh C HCIOJB30BAaHUEM TIpapUUecKUX METOJO0B; MPUMEHSTh
(GOpMyITBI CIOKEHUST M YMHOXKEHUSI BEPOSITHOCTEH, (OpMyIy IOJHON
BeposTHOCTH, popmyny bepHyiu, koMOuHaTOpHBIE (haKThI U (POPMYIIBI;
OIICHUBATh BEPOSTHOCTH pPEaTbHBIX COOBITHI, yYMEHHE OIEPHPOBATH
NOHATUSIMM: CllydyailHass BENWYMHA, paclpeesieHue BepOATHOCTEH,
MaTEeMaTUYeCKOe OKHMJIaHHE, TUCIEPCUSI U CTaHJApTHOE OTKJIOHEHUE
CIy4ailHOM BeNMYWHBI, (YHKUMU pacrnpeieNeHuss U IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTeIbHOTO U HOPMAJIBHOTO pacCIpeIesICHUNH;
YMEHHE HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX pACHpPENEICHUM JUIs
peuieHust 3ajay; 3HAaKOMCTBO C TOHSTHSIMHU: 3aKOH OOJIBIIUX YHCET,
METOJIbI BBIOOPOUHBIX HCCJIEIOBAHUM; YMEHHE NPUBOAUTH MPUMEPHI
MIPOSIBJICHUST 3aKOHA OOJIBIIUX YHCET B MPUPOTHBIX U OOIIECTBEHHBIX
SBIICHUSX; YMEHUE ONIEPUPOBATH MOHATHSAMU: COUETAHHE, IEPECTAHOBKA,
YUCJIO COYETAaHUM, YHUCIIO TMEepecTaHOBOK, OwmHOM HbloTOHA; yMeHwue
NPUMEHSTh KOMOMHATOpHbIE (aKThl U PACCYKIEHHUS M PElIeHUs
3a/1a4; OIICHUBATh BEPOATHOCTH pEATbHBIX COOBITHUH; COCTaBIATH

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATH HOHy‘IGHHLIﬁ pe3yibTar

YMeHue onepupoBaTh IOHATHAMM: TOYKa, IpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd4, BEIMYMHA yIia, IUIOCKUHA yrod,
JBYIPaHHBIA YToJl, TPEXTPAHHBIM yroj, CKPEUIMBAIOIIUECS MpsSIMBbIE,
NapajuIeIbHOCTh U MEPHEeHIUKYISIPHOCTh MPSIMBIX U TUIOCKOCTEH, Yroi
MEXY NPSAMBIMH, Yrojdl MEXKIy NpSMOH M IJIOCKOCTBIO, YrOJd MEXAY
IJIOCKOCTSIMHU, PAaCCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMHU, PACCTOSIHUE MEXY TUIOCKOCTSIMH; YMEHUE UCIIOIb30BaTh PU
pellleHnu 3a7a4d U3ydyeHHble (akThl U TEOpPEMbl INIAHUMETPUU; YMEHHUE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO MHpPA; CTPOMTH
MaTeMaTHYeCKUEe MOJEIU C IIOMOILIBI0 TI'€OMETPUUYECKUX MOHATHH U

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9U

10

YMeHue onepupoBaTh MOHATUSAMH: IUIOMIAAL (DUTYPBI, 00BEM (GUTYpPHI,

MHOI'OI'paHHUK, HpaBI/IJ'IBHHﬁ MHOI'OI'paHHUK, CCYCHUE MHOT'OT'paHHHKaA,
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Ky0, Mapajuienenuiesa, Npu3Ma, nupamuaa, (Gurypa U MOBEPXHOCTH
BpallleHus, HWINHIP, KOHYC, IIap, cdepa, Mmiomanb cPepbl, IIOMAIh
MOBEPXHOCTH IMHUPAMHU[IbI, TPU3MbI, KOHYyCa, IHJIHHIpPA, 00BEM KyOa,
NPSIMOYTOJIBHOTO TapaJUIeICUIIeNd, TUPAMHUAbI, MPU3ZMBI, LWIUHIPA,
KOHYyca, IIapa, pa3BépTKa MOBEPXHOCTH, CCUCHUS KOHYCA M IMJIHHIPA,
napajuleibHbIe OCH WM OCHOBAaHHIO, CCUCHHE IIapa, IUIOCKOCTb,
Kacaromiascsi cdepsl, IHIMHIpPA, KOHYCAa, YMCHHE CTPOUTH CEYCHHE
MHOTOTpaHHHKA, N300paXkaTb MHOTOTPAaHHHUKH, (PUTYPHI U TIOBEPXHOCTH
BpAIllEHHsI, MX CEYCHHUS, B TOM YHCJIE C IOMOIIbIO 3JIEKTPOHHBIX
CPeACTB; yMEHHE NPUMEHSTh CBOWCTBA T'€OMETPUYECKUX (Uryp,
CaMOCTOSATENILHO (OPMYIMPOBATh OMNpPEACTICHUS H3ydaeMbiX (QUryp,
BbBIIBUTATh THUIIOTE3bBI O CBOHCTBax H IMpU3HaKax TICOMETPHUYCCKUX
¢Guryp, 0OOCHOBBIBATH WJIHM ONPOBEPraTh HX; YMEHHE MPOBOIUTH
KIaccupukanuo (Guryp TO pa3IMYHBIM MPU3HAKAM, BBITIOJIHATH

HeO6XOI[I/IMHe AOINOJHHUTCIIbHBIC ITIOCTPOCHUA

11

YMeHHe OonepupoBaTh MOHATUSMH: JBIDKEHHE B IPOCTPAHCTBE,
napauIeIbHBIA TIEPEHOC, CHMMETPHS Ha IJIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue TMOA00MsI, TOMO00HBIE (GUTYPHI; yMEHUE
pacrno3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHCIIE B MPUPOJIE,
HCKYCCTBE, apXHUTEKType; HCIOIb30BaTh T'€OMETPHUECKHE OTHOIIEHUS
pH PEIICHUHM 33/1a4; HAXOJUTh T'€OMETPHUYSCKHUE BEIIMYUHBI (JTHHA,
yroy, MJolm@aab, O00bEM) MpH pEUIeHHH 3a7ad W3 JAPYrUX Y4eOHBIX
MPEIMETOB U U3 PEATbHOHN JKU3HU, YMEHUE BBIYUCIATH TCOMETPUUCCKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa[b, OOBEM, IUIOIIA[b MOBEPXHOCTH),
UCTIOJNIB3YSl M3ydeHHBbIC (OPMYJIBI U METOJIbI, B TOM YHCJIE: TUIOIIAh
MOBEPXHOCTH MTUPAMHU/IBI, IPU3MBI, KOHYCA, IUIUHAPA, TIOMAIL ChEph;
00bEM KybOa, TPIMOYTOJIBHOTO TapaJlieenuneaa, TUupaMuIbl, IPU3MBI,
MWIMHIpa, KOHYyCa, Iapa; YMEHHE HaxOJuTh OTHOIIEHHE OO0BEMOB

no1I00HBIX uUryp

12

YMeHue oreprupoBaTh NOHATHSIMHA: MIPSIMOYTOJIbHASI CHCTEMa KOOPMHAT,
BEKTOP, KOOPJAMHATHI TOYKH, KOOPJIWHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpa Ha YHCIO, PA3JIOKEHHE BEKTOpa 1o 0Oas3ucy,
CKaJsIpHOE TPOU3BEICHHE, BEKTOPHOE IMPOU3BEACHUE, YTOI MEXIY
BEKTOpPAMU; YMEHHE HCIIOJIb30BaTh BEKTOPHBINA M KOOPIMHATHBIA METO]

JUIs pEUIeHHs TEeOMETPHUYECKMX 3aJad M 3a4ad JpYrux Yy4eOHbIX
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MIPEMETOB

13

YMeHue BbIOMpAaTh MOAXONAIIMI METOA JJs peUleHHs 3a7auu;
MOHUMAaHWE 3HAYMMOCTH MATEMAaTUKH B M3YUYCHUM NPUPOAHBIX U
OOLIECTBEHHBIX IPOLIECCOB U  SBJICHUH; YMEHUE pacro3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTHKH B HMCKYCCTBE, YMEHHE IPUBOJUTH
MpUMEpPbl MAaTEMATHYECKUX OTKPBITUH POCCUMCKOW W  MHUPOBOM

MaTEeMaTU4YECKON HayKu
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IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMbIX HA
EI' 10 MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

Kon
1 Hucna u BIYUCICHUS
1.1 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel
12 Panmonanbhple  uucna.  OOBIKHOBEHHBIE W JECATUYHbIE  JAPOOM, IPOLEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypaidbHOW creneHu. [leiicTBus ¢ apupmMeTndecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenenp ¢ uenbiM nokaszateneM. CTeneHb ¢ pallMOHAIBHBIM IOKa3zarenaeMm. CBolicTBa
' CTETICHH
15 Cunyc, KOCHHYC ¥ TaHT€HC YUCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHTeHC
' YHCIIOBOTO apTyMEHTa
1.6 Jlorapudm uncna. JlecaTHUHbIE U HATYpAJIbHBIC JIOTAPH(PMBI
JeiicTButenbHble uncia. ApudmeTnyeckue onepauuu ¢ AEHCTBUTEIbHBIMU YHCIAMH.
1.7 [TpubnmxEHHBIC BBIYUCICHUS, MTPABHJIAa OKPYIJICHUS, IPUKHUIKA U OI[CHKA Pe3yJbTaTa
BBIYMCIICHU I
1.8 ITpeoOpa3oBaHue BbIpaKEHUN
1.9 KomrnekcHeie yncna
2 VYpaBHEHUs U HEPABEHCTBA
2.1 Llenbie 1 qPOOHO-pAIHOHAIBHBIE YPABHEHUS
2.2 WppannoHanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHHs
24 [TokazaTenpHBIC U JOTapU(DMUUECKHIE YPABHEHUS
2.5 enble u 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 HppanyoHalbHble HEPAaBEHCTBA
2.7 [Toka3zaTenbHble U JOrapuPMHUUECKHE HEPABEHCTBA
2.8 Tpuronomerpuieckrue HepaBeHCTBA
2.9 CucreMsbl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 VYpaBHeHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
211 Marpuia cucTeMsl TMHEHHBIX ypaBHEHHH. OnpeaenuTens MaTpUIlbl
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OyHKIWH U TpaduKu

@Oynkius, crnocodsl 3anaHus ¢yHkuud. [paduk  ¢ysxnum. B3ammao oOpartHbIe

3 ¢ynkuuu. Yérneie u Heu€éTHbIe pyHKIMU. [lepruoamueckue GpyHKINHN
OOnacte ompeneneHuss W MHOXECTBO 3HaYeHMd ¢yHkumu. Hymm dysxmmm.
3.9 [TpomexxyTKH 3HaKOMOCTOSAHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIIUU. MaKCUMyMbI
' u MuUHUMYMbl ¢yHkuu. HawuOonbliee M HauMeHbllee 3HaueHUE GQYHKIMM Ha
MIPOMEXKYTKE
33 CrenenHas (GyHKIUS C HATYpaJbHBIM M LIETBIM MOKa3areneM. E€ cBoiicTBa u rpaduk.
' CaoiicTBa 1 rpadK KOpHsI N-0¥ CTETICHU
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaPuKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUH, X CBOMCTBA U TpaduKH
36 Touku paspeiBa. AcuMITOTH rpadukoB QyHKuid. CBONHCTBA (YHKIIHIA, HEMPEPHIBHBIX
' Ha OTpe3Ke
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 331aHUS [TOCIIEIOBATEIHHOCTEH
3.8 Apudmernueckas u reomeTpudeckas nporpeccuu. opmyiia CI0KHBIX MPOIIEHTOB
4 Havana marematuyeckoro anammsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (QYHKIMN
[IpumeHeHHe TNPOU3BOAHON K MCCIEIOBAHUIO (YHKIMI HAa MOHOTOHHOCTH H
4.2 KCTpeMyMbl. HaxoskaeHune HamOONbLIEro M HAMMEHBUIETOo 3HauyeHUs (yHKIMM Ha
OTpe3Ke
4.3 [TepBooOpasnas. MaTerpain
5 MHoOXecTBa U JIOTHKA
5.1 MHoecTBO, onepaluy HaJl MHOKecTBaMu. J{narpammel Ditniepa — Benna
5.2 Jloruka
6 BeposITHOCTh B cTaTUCTHKA
6.1 OmnucarenbHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 T'eomerpus
7.1 durypsl Ha MIOCKOCTH
7.2 [IpsiMbIe ¥ TUIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tema v MOBEpXHOCTH BpaIeHUS
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7.5

KoopauHaTsl 1 BEKTOPHI
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1.Yuebnuk: I'eomerpusi. YueOnuk must 10-11xm. Artanacsu JI.C. u np. M., IIpocBemenue,
2024

2. Pabouas terpans. I'eomerpus. 10 xmacc. 11 kmacc. ba3oBbIi/poduiIbHBIA YPOBEHD.
YMK Aranacsan JI.C. u ap. M., [Ipocsemenue, 2024

3. Aunaktuueckue matepuansl.l'eomerpus. 10,11 knace .b.I".3uB. M., IIpocBemenue, 2024
4. KontponbHbie padotsl .I'eomerpus . 10-11 kmacc. M.A.lMuenckas. M., IIpocBemienue,

2024

METOANUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

1. CoopHuk pabouux mporpaMm Mo ajredpe U HavajgaM MareMarudeckoro anaimsa 10-11
kiaccel. T.A. Bypmuctposa. 2021

2. I'eometpus 10-11. Yueonuk mist 10-11 xnaccoB. Atanacsu Jl.c, u ap. Ilpocemnienue,
2024

3. T'eomerpust 10-11 kmacc. Meroandeckoe mocodue s yaurens. M., [Ipocsemienne, 2024
4. Tloypounsie pa3paboTku 1o reometpuu-10. Sposenko B.A.2022

5. Uzyuenue reomerpuu B 10-11ki. Caaksn C.M, byry3os B.®. 2021

6. [Toypounsie pa3paboTku 1mo reomerpuu-11. SpoBenko B.A.2022

7. I'eometpus 10-11xn. [loypounsie pazpabotku k yueOHuky ['eomerpust 10-11, Atanacsu

JL.C. u np. 2023

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

bubmuoteka I{OK https://m.edsoo.ru
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