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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oOmero oOpa3oBaHus, TakK Kak o0O€CIeuYMBaeT BO3MOXKHOCTh HM3yUCHHS
JUCHUIUIMHAPHOW  €CTECTBEHHO-HAYYHOW  HAMpaBJICHHOCTH U IMPEIMETOB
TYMaHUTApHOTO IHKIA. [[OCKOJIBKY JIOTMYECKOe MBINUICHHE, (GopMUpyeMoe MpHu
U3YYeHUU OOydYaloluXcsi, HCIOJIb3yeT TOHSITHIHBIE OCHOBBI TEOpUHU, MPHU
JIOKa3bIBAHUM W  IIOCTPOCHUM LEMOYEK JIOTUYECKUX YTBEPXKACHUU MpHU
ONpENICICHNH TEOMETPUUECKUX 3a/1a4, YMEHHUE BBIABUHYTh M J0Ka3aTh TMIIOTE3HI,
HEMOCPEJACTBEHHO MCIOJIb3YEMbIE MPU YCTAHOBJICHUU €CTECTBEHHO-HAYYHOIO
IIMKJIA, B YaCTHOCTU (PM3UYIECKUX 3a7ad.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriayOiaEéHHOM
YPOBHE — Pa3BUTHE CIIOCOOHOCTEN 00yJaroNuXcsi IPU U3yYSHUH MaTEMaTUKH, KaK
BIIMSHUE TpeAMeTHOM obnactu «Marematuka W UHQOpMATHKa»  Yepes
oOecrieueHUE  BO3MOXKHOCTU  MPUOOPETEHUS] M KCIOJIb30BaHMUS  OoJjiee
TPAJULIMOHHBIX  TE€OMETPUYECKMX  3HAHUA WU JCUCTBUM,  KOHKPETHBIX
reOMETPUYECKUX (UTYP, HEOOXOAUMBIX I YCHEHIHOTO MPO(PECCHOHAIBHOTO
o0Opa30BaHusl, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MATEMATHKH.

[IpuopuTeTHbBIMM 3a7adyamMu Kypca OOydeHHs Ha YriayOJI€HHOM YpOBHE,
PaCHIUPSIONIMMU U YCUIMBAIOIIMMU Kypc 0a30BOTO YPOBHSI, SIBISIOTCS:

pacuIMpeHue npejacTaBieHuil o reorpaduu Kak 4acTH MUPOBOU KYJBTYPhI U
CIIOCOOCTBYET OCO3HAHUIO B3aUMOCBSI3U reorpaduu ¢ OTAEIBHBIM MUPOM;

CoOpaHusi mpejcTaBiICHUN O TMPOCTPAHCTBEHHBIX (UTypax, TaKUX Kak
CJIO’KHbIE MaTeMaTHYECKHE MOJICSIM, YMEHUE OMHUCHIBATH W W3y4yaTh pa3fInyHbIC
SBJICHUSI, OKpY)KAIOUIME MHUpP, 3HAHHME TMOHATHOTO YCTPOMCTBA MO pasleny
«CrepeoMeTpus» Kypca Kypca MaTeMaTUKH;

METOJbl, BJIAACIOIIME BO3MOKHBIMU TOHSATUSIMH O HPOCTPAHCTBEHHBIX
durypax v ux NpUHLIUNHAIBHBIE TPUYUHBI, 3HAHUE BBIBOJIOB, POPMYT U YMEHHUE
WX TPUMEHATH, METOJIbI, JOKA3bIBAIOIIME BBHIBOJIBI U HAXOXKJCHHE HECTAaHIAPTHBIX
METOJIOB pPEIICHUs 3a/1aY;

METOJbl, MO3BOJSIOIINE PACHO3HABATh YEPTEXKHU, MOJEIU U, B TNEPBYIO
odepe/lb, MHOTOTPAHHUKNA W WHTEJUIEKTYallbl, KOHCTPYUPOBATh I€OMETPUUYECKUE
MOJIEIH;

MO3BOJIIET  TMOHSTh  BO3MOXKHOCTH  AKCMOMATHYECKOTO  MOCTPOCHUS
MaTeMaTUYECKUX TEOPHUM, MO3BOJISET MOHATH POJIb AKCHOMATUKHU MPHU Pa3IUYHbIX
pacCyXICHUSX;

METOJbl BIAJCHUA METOJAMHM JOKa3aTeJIbCTBA M PEIICHUS aJrOPUTMOB,
HaBBIKM MX NMPUMEHEHHMS, NMPOBEJCHUE JOKa3aTeIbHBIX PAcCyKJICHHUI B Ipolecce
pellIeHUs] CTePEeOMETPUYECKUX 3aJad W 3a7ad ¢ NPaKTUUYEeCKUM H3MEHEHUEM,
oOecrieueHne TPEACTABICHUS O  HEOOXOAMMOCTH  JIOKa3aTelIbCTBA  IPHU



00OCHOBaHMU MAaTEeMAaTUYECKUX YTBEPXKICHUN M NPUMEHEHHE AaKCHOMATUKHU B
Pa3IMYHBIX IETYKTUBHBIX PACCYKACHUSIX;

pa3BUTHE M COBEPLICHCTBOBAHWE HHTEJUIEKTyAJIbHBIX M  TBOPYECKHX
CHOCOOHOCTEN O0yuarommxcs, MO3HaBaTEIbHOW AKTUBHOCTHU, UCCIIEI0BATENbCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHUS, HHTEpeCca K U3YYEHHUIO TEOMETPUU;

HaBbIKM (YHKIIMOHAJIHHOW TPAMOTHOCTH, PEJIICBAHTHON TEOPHM: HAaBBIKU
pacno3HaBaTh  MPOSIBJICHUS  T'€OMETPUYECKUMX  IMOHATHHA, OOBEKTOB U
3aKOHOMEPHOCTEW B PA3NMYHBIX KU3HEHHBIX MPHUCIIOCOOIECHUAX U MPU U3YYEHHUU
OpYTrux (pU3NUECKUX MPEAMETOB, IPOSBIICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
MOJCJIMPOBAHUE KOHKPETHBIX CHUTYallMid, IIOCTPOCHHBIX MOJEIEH, TOYHBIN
pe3ynbTar.

OCHOBHBIMM COZEpKAIIUMUCA JTUHUSAMU Kypca Kypca «I'eomerpusi» B 10-11
KJj1accax sBILIOTCS: «IIpsMbIe M INIOCKOCTH B IPOCTPAHCTBEY, «MHOTOrpaHHUKWY,
«Tena Tenedona», «BekTopbl U KOOpAUHATHI B MPOCTPAHCTBE», «JIBUMKEHUS B
IPOCTPAHCTBEY.

CdopmynupoBannoe Bo PI'OC COO TpeOoBaHHE «yMETh ONEPUPOBATH
MOHATUSMIY», PEIICBAHTHBIMH NTOKA3aTeNIIMH Ha YIJIyOJIEHHOM YPOBHE 00y4YeHUs B
10-11 xyaccax, OTHOCHUTCS KO BCEMY COJEPKATEIbHOMY JMHEHHOMY y4eOHOMY
Kypcy, a METOAbl JIOTHYECKMX YMEHHMHM U3BJICKAIOTCA HE TOJIBKO 11O
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
OXBAaTHIBAIOIIEE NPEIMETHBIE pe3yibTaThl OCBOeHUsS DeaepanbHONl padbouei
IpOrpaMMBbl, PAcCHpPEeNICHHON MO roaaM OOy4YeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHLMUIHAIBHBIM BOIpPOCAM OOYYEHMS
oOpalaiuch 4acto. JTO MO3BOJISIET OPraHU30BaTh BJIaJCHHUE T€OMETPUUYECKUMHU
MNOHATUSIMA M HABBIKAMM TIOCTENEHHO M MOCJEAO0BATENIbHO, C COOJIOJEHUEM
NPUHIIMIIOB TMPEEMCTBEHHOCTH, HOBBIX 3HAHUM, BKIIOUEHHBIX B OCHOBHYIO
CUCTEMY TIE€OMETPUYECKHX TMPEJICTABICHHBIX OOYy4YalolUUXCsa, PacUIMpEeHUus Hu
pacimpenus ee, 00pa3ys MpOYHble MHOKECTBEHHBIE CBA3H.

[lepexon K M3y4eHUIO TEOMETPUHU Ha yriayOiaeHHoM ypoBHe lo3BonseT:

co3garh ycioBus st qudepeHunannu oOydeHusi, MOCTPOUTh CTaHIapTHBIE
oOpa3oBaTeibHbIE MPOTPAMMBbI, OOECHEUYHUTh YIIIYyOJIEHHOE W3YYEHHE T€OMETPHUH
KaK OCHOBY Kypca npeaMera «MaTtemaTukay;

NOJIFOTOBKAa OOYyYarolIUXCsl K MPOJOJDKEHUIO H3yYeHUsT MaTeMaTUKH C
yu€ToM BbIOOpa Oyaymiei mpodeccun, oOecHeUMBaAOIICH MPEeMCTBEHHOCTD
MEXAy 00IIKUM U TPOPECCHOHATIBHBIM 00pa30BaHUEM.

[IpuHa u3ydyenue yueOHOTO Kypca «I'eomeTpusi» Ha yriiyoJI€HHOM ypOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
gaca (3 yaca B  Hememo). B 2025-2026  yueGHOM  roay:
B 11 knacce paktuuecku Boimagaet 101 4 B rox - 14yac BeImajaeT Ha Mpa3IHUYHbBINA



JICHb 01.05.2026r.

B cBa3u ¢ (pakTHUECKUM KOJIMYECTBOM YYEOHBIX JHEH, C Yy4ETOM TOHOBOTO
KaJleHgapHoro ydeOHoro rpaduka Ha 2025-2026 yueOHBIA TOJ, pacmuCaHUs
3aHATWH, BBHIMOJHEHHE pabodMX MporpaMMm Mo reometpuud B 11 kimacce Oymer
o0ecriedeHo B MOJIHOM 00bEMe 3a cueT OJOKOBOW TMOJadyd MaTepuaia, ypOKOB
MOBTOPEHUS U pe3epBHBIX YacoB 26.05.2026.



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelIMBaromuecss npsmble. [Ipu3Hakum CcKpemumBaromumxcs
npsmbIX. [lapamiensHOCTh NPSIMBIX U IIJIOCKOCTEM B MIPOCTPAHCTBE: MapaJlICIbHBIE
IPSIMBIE B IPOCTPAHCTBE, MAPAIUICIIBHOCTD TPEX MPSIMBIX, NaPAIIIEIBHOCTD NPSMON
u 1ockoctd. [lapamiensHoe W LEHTpaJbHOE MPOEKTUPOBAHHE, H300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapaJIENbHOTO MPOEKTUpOBaHUsSA. M300paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, Teopema O IpsSMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  NPU3HAK  IEPIEHIMKYJISAPHOCTH  ABYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCUHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJBHBIA — NapajuleleNuNe]; ¢  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuibl. lIpaBUiibHBIE MHOTOIpDAHHUKM: IIpaBWJIbHAs IIpU3Ma M



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpasap, KyO. IlpeacraBieHne O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHald, YTIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJJEMEHTBI CHUMMETPUHM  IPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [JIMHA HEHYJIEBOTO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapauienenunena. Teopema O pPas3jIOKEHHH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOPAMHATAMHM BEKTOPA U
KOOpJIMHAaTaMH TOYEK. YTOJI MExXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue moBepxHocTed. Tema BpameHus:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoOBHbIE cBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
WIMHApP, OMHCaHHAas okojo wwinHapa. Ilepeceuenue cdepsl u 1mapa ¢
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tonobue B mpoctpaHcTBe. OTHOIIEHHE OOBEMOB, IUIOIIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapamienbHO M TNEPHEHAMKYJISAPHO OCH), CEUYEHHUs KOHyca (MapasuiesibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mOpoctpanctBe. Omnepauuud Haja BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3a7ad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsE CUMMETpPUS, 3€pKAbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Ditnepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH I'PAKJAHCKOM MO3ULIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBaTh C COLMAIBHBIMA HHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU M HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUIKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMaTUYECKOU LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUsA, dTUYECKOIO IOBEICHUSA, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTepecax 3/10pOBOTo U 0e301acHOro 0opasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTJIIbIXa, peryispHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHUMAaHHWE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOW MIesATEebHOCTH, 3TaloB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue qeicTBus:

BBIBJISITh M XapAaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKKM MATEMAaTUYECKHUX
OOBEKTOB, TIOHSTHI, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpe/IeNICHUs TOHATHM, yCTaHABIMBATh CYUIECTBEHHbIN MPU3HAK KiIacCU(pUKALUH,
OCHOBaHUS JJ1s1 0000UIEHMS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIpUHUMATh,  (opMyIupoBaTh U  MOPeoOpa3oBBIBaTh  CYXKICHHS:
YTBEPAUTENbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKAE 3aKOHOMEPHOCTH, B3AUMOCBSA3U U IPOTUBOPEUHS
B (hakTax, JAHHBIX, HAONIONEHUSAX U YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JeJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIFOUEHUHM, YMO3aKJIFOUEHNH 110 aHAJIOTHH;

IIPOBOAMUTH CAMOCTOATENIBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHrus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaregbcKue 1eHCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHEe,  MpolJemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

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

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POrHO3UPOBATh BO3MOXHOE pa3BUTHE IIPOLlecCa, a TaKXKe BBIIBUTATDH
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

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

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

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUA C CYXIACHUAMHU APYIMX YYACTHUKOB
nuanora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOWU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpaATh (opmar BBICTYIUIEHHS C YYETOM 3ajaad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOU MH(pOpMaIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3yibTaTa pelieHus
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 33J]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN 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, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJIMHHPOBATh CBOM JCHCTBUS C JIPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YY4aCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
F€OMETPUYECKHX 3a]1ay;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MPSAMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMHU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOWUTH CEUYECHHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBINOJIHSITH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypes;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKa3aTEIbCTBO MATEMAaTHYECKHX OTHOLIEHUH U
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a/1a4;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHANIM3UPOBaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3yYECHHbIE MOHATUS B
npolecce TIOMCKAa PEeUIeHUs] MaTeMaTH4eckd  cHOopMyIMpOBaHHOU
npo0JsieMbl, MOJEIMPOBATh pEAJbHbIE CUTyallUd Ha SA3bIKE TI'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHMUYECKOW U CepuyecKoil MOBEPXHOCTSIMH, OOBSCHATH CIOCOOBI
MOJIyYECHUS;

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,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOIHO OIEpPHPOBATh MOHATUSMHU, CBS3AHHBIMH C KOMOWHAIUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

n300paxarb H3ydaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTekKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYMCIICHHE PAaCCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
[apaJyIeIbHOM  IIEPEHOCE, UEHTPAIBHOM CHUMMETPHUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO U MPOXOJSIIUE YEPE3 BEPILUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh T€OMETPUYECKHE (PaKThl ISl PELICHUS CTEPEOMETPUUYECKUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

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

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIHUPOBATH
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 TpPEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 BBenenue B ctepeoMeTpuio 23 1 0
5 B3anMHOe pacnonokeHue npsmsIx B 5 1 0
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 3 0 0
IIPOCTPAHCTBE
4 HepneHz[HIEmepHOCTb OPSMBIX U 25 0 0
IJIOCKOCTEHN B POCTPAHCTBE
VYTIBI ¥ paccTOSTHUS 16 0
MHororpanHuku 7 0
BekxTops!l B IpocTpaHcTBE 12 0
3 [ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS 5 9 0
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne o/ P Konrpoabusie IIpakruueckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
1 AHaMTHYECKass TEOMETPHS 15 1 0
) [ToBTOpEHME, 0606IIICHI:I€ " 15 1 0
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17 0
4 Temna BpameHus 24 0
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1 0
KPYTJIBIX TEJ
6 JBroKeHUs 5 1 0
7 [ToBTOpEHuUe, 0606HICHI:I€ u 17 5 0
CUCTEMAaTH3aIHS 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3ydeHusl

JJIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

OcHOBHBIE IIpaBUIIa U300pAKEHUS HA
PHUCYHKE IJIOCKOCTH, MapaljIeIbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsITHS CTEpEeOMETPHH: TOUKA, IIpsIMas,
MJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
npaBuiIa H300paKEHUS Ha PUCYHKE
IIJIOCKOCTH, HapaJ'IJ'IeJ'IBHI)IX pr[MI)IX
(OTpe3KoB), cepeAHBI OTPE3Ka
[TonsTHS: IepeceKaronIuecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v miIoCKOCTh;
MOJYTIPOCTPAHCTBO

[ToHsTHS: TIEpeceKaroNUecs TIOCKOCTH,
nepeceKaroIuecs mpsiMasi | MI0CKOCTh;
MOJYTIPOCTPAHCTBO

02.09.2025

02.09.2025

05.09.2025

09.09.2025

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00OBEKTOB

09.09.2025

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYILECTBYIOINX 00BEKTOB

12.09.2025

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE




CIICACTBHUA U3 HUX

16.09.2025

10

11

12

13

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cnenctBus U3 HuX. CrocoOsl 3a1aHus
IPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHus NPSIMBIX U TUIOCKOCTEH

H300pakeHne ceueHui mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UX
p€6pa. M3o0pakeHne nepeceueHus
MOJYYCHHBIX TIOCKOCTEH.
PackpammBan#e moCTPOCHHBIX CCUCHHM
Pa3HBIMH [IBETAMHU

N300pakeHne ceueHnit mupaMubl, Kyda u
IIPU3MBI, KOTOPBIE IPOXOIAT UEPE3 X
pEbpa. N3o0paskeHue nepecevyeHus
MIOJIyYEHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
Pa3HBIMH LIBETAMHU

N300pakeHne ceueHnit mupaMuibl, Kydoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 X
pé6pa. N3o0paxeHue nepecedeHms
MTOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUIN
Pa3HBIMH LIBETAMU

N3o00pakenue ceueHnit mupaMubl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIAT Yepe3 X
pé6pa. N3o0paxeHue nepeceueHms
MOJYYEHHBIX IJIOCKOCTEM.

16.09.2025

19.09.2025

23.09.2025

23.09.2025

26.09.2025

30.09.2025




PackpamBanue nocTpoeHHBIX CEUEHUI
pa3sHBIMU LIBETAMH

14

15

16

Merton cnenoB Ul HOCTPOCHUS CEYEHUN

Merton ciaeoB 1Jisi HOCTPOCHUST CEYEHUM.

CBolicTBa epeceyeHril MPSIMbIX U
IJIOCKOCTEMN

Mertoz ciie10B AJIs MOCTPOCHUS CEUCHUM.

CBoiicTBa niepeceueHuil MPsIMbIX U
IJIOCKOCTEMN

30.09.2025

03.10.2025

07.10.2025

17

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Co3zmanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

07.10.2025

18

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh I1aroB
MOCTPOEHUS

10.10.2025

19

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
o TpéM ToukaMm Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOCHUS

14.10.2025

20

21

[TocTpoenune ceyenwnii B mupamue, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX ‘—IepTe)Keﬁ U 3aI1MCh I1aroB
MTOCTPOCHHUS

[ToBTOpenue nnanumerpun: Teopema o
IPOTNOPLMOHATBHBIX oTpe3Kkax. [Tomodue

14.10.2025

17.10.2025




TPEYrOJIbHUKOB

22

23

24

25

26

27

[ToBTOpenue manumerpun: Teopema
Menenas. Pacuersl B ceueHUsAX HA
BBIHOCHBIX 4epTexax. Mcropust pa3BuTus
MJIAHUMETPUHU U CTEPEOMETPUH

KoHnTtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumHoe pacnonoxeHue npsiMbix B
npoctpancTBe. CKpenuBaronmecs
npsimbie. [Ipu3HaKu CKpenuBaoIuxcs
npsmbix. [lapansensHblie npsiMbie B
MIPOCTPAHCTBE

Teopema 0 CynieCTBOBaHMH U
€MHCTBEHHOCTH IIPSIMOM MapajuleIbHON
JIAHHOM TIPSIMOM, NIPOXOAIICH uepes
TOYKY IIPOCTPAHCTBA U HE JIeXKAIICH Ha
JlaHHOM psiMoii. JIeMMa o nepeceueHun
MapaJUIEIbHBIX MPSAMBIX INTIOCKOCTHIO

[TapannensHOCTh Tpex MpsMbIX. Teopema

0 TpEX MapajuIeIbHBIX NPsAMBIX. Teopema o

CKPCIIUBAIOINUXCS MPAMBIX

[TapannenbHOE TPOEKTHPOBAHUE.
OCHOBHBIE CBOICTBA NapaJIJICILHOTO
npoekTupoBanus. 300paxxeHne pa3HbIX
¢buryp B napaisienbHON MPOSKIIUU

21.10.2025

21.10.2025

24.10.2025

07.11.2025

11.11.2025

11.11.2025

28

[{eHTpanbHas npoeKus. YTOI C
COHANPaBJIEHHBIMU CTOPOHAMHU. YTOII
MEXY NPSIMbIMHU

14.11.2025




29

3aayn Ha 10KA3aTEIbCTBO U
HCCIIEIOBaHNE, CBA3aHHBIE C
PacIoJI0KEHUEM MPSAMBIX B IPOCTPAHCTBE

18.11.2025

30

[ToHATHA: mapauIeIbHOCTD IPAMON U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
[apaJuIeIbHOCTH MIPSIMON U TJIOCKOCTH.
CBoiicTBa napajjIeIbHOCTH NMPAMOU U
IJIOCKOCTH

18.11.2025

31

FGOMeTpI/I‘IGCKI/Ie 3aJa44 Ha BBIYHMCJICHUC U
J0Ka3aTCJIbCTBO, CBA3aHHBIC C
NnapajiCJIbHOCTBIO IIPAMBIX U IUIOCKOCTEH
B IIPOCTPAHCTBC

21.11.2025

32

[TocTpoenue ceuenus, MPOXOISIIETO Yepes3
JAHHYIO TIPSIMYIO Ha YEPTEkKe U
MapajuIeIbHOTO IPYyror npsamoi. Pacuér
OTHOUIEHUI

25.11.2025

33

34

35

36

[TapannensHas npoeKuus, IPUMEHEHUE
JUISI IOCTPOEHUS CEYeHUH KyOa U
napayuienenuneaa. CBoncTaa
napajuieJienune1a u Ipu3Mbl

[Tapannenshbie miiockoctu. [Ipuznaku
NapauIeIbHOCTU JBYX TIOCKOCTEH

Teopema o0 mapajjenbHOCTH U
€IMHCTBEHHOCTH TIJIOCKOCTH, MPOXOASAIICH
yepe3 TOUKY, HE MPUHAIIEKAILYIO TAHHON
MJIOCKOCTH U CIIEJCTBUS U3 HEE

CBolicTBa napauiesIbHBIX ITIOCKOCTEM: O

NnapaiCJIbHOCTH NPAMBIX MEPCCCUCHUA
IMpU NMEPCCCUYCHUU NBYX IMapaUICIIbHBIX

25.11.2025

28.11.2025

02.12.2025

02.12.2025




IIJIOCKOCTEN TPEThen

37

CBoiicTBa mapalyIeIbHBIX TIOCKOCTEH: 00
OTpEe3Kax NapalyIeIbHBIX MPSIMBIX,
3aKJTIIOUEHHBIX MEXK/y MapajuieIbHbIMUA
MJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOI C
JBYMsI ITapaJIeTbHBIMU TI0CKOCTSIMHU

05.12.2025

38

39

[ToBTopenue: Teopema Iludaropa Ha
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYroJIbHUKA

09.12.2025

09.12.2025

40

CaolicTBa Ky0a U IPSIMOYTOJIbHOTO
napaenenunena

12.12.2025

41

42

43

Bbruucnenue yiMH OTpE3KOB B KyOe U
IPSAMOYTOJIBHOM INapajuleenumnesie

IlepneH AUKYIAPHOCTD MIPAMOHN U
nockocty. [Ipusnak
NEPIEHAUKYJIAPHOCTH IIPIMOM U
IIJIOCKOCTH

[IeprieHIUKYIAPHOCTH NPSAMOU U
mockocty. [Ipusnak
NEPHEHIUKYJIAPHOCTH IIPSIMOM U
IIJIOCKOCTH

16.12.2025

16.12.2025

19.12.2025

44

Teopema o CyllIeCTBOBAHUU U
€MHCTBEHHOCTHU MPSIMOM, MPOXOAAIIeH
Yyepe3 TOUKY IPOCTPaHCTBA U
NEePHEHANKYIISIPHON K IMIIOCKOCTH

23.12.2025

45

[110CcKOCTH U TEPHEHAUKYISIPHbIE UM
npsiMble B MHOTOTPaHHHUKaX

23.12.2025




46

[IimockocTH U NepHeHIUKYIIPHbIE UM
IPsIMBIC B MHOTOI'PaHHHUKAX

26.12.2025

47

48

49

[IepnieHAUKYmSAp ¥ HAKIIOHHASL.

[TocTpoeHue neprneHuKyIsipa U3 TOYKU Ha

IPSAMYIO

[leprieHquKyNAp ¥ HAKIOHHAS.

HOCTpOGHI/Ie NEepnCeHAUKYJIsApa U3 TOYKU Ha

MPAMYIO
Teopema o0 TpEX nepHeHAUKYIApax
(npsimast 1 oOpaTHas)

30.12.2025

30.12.2025

13.01.2026

50

Teopema 0 TpEX NMEepHEHAUKYIIIPAX
(mpsimast 1 oOpartHas)

13.01.2026

51

52

Yron MCIKAY CKPCIINBAOIIUMUCA
MMPpAMBIMHA

[Touck neprneHuKyIsIPHBIX TPSIMBIX C
MOMOILBIO IEPIIEHIUKYIISPHBIX
IIJIOCKOCTEN

16.01.2026

20.01.2026

53

OpToroHanbHOE IPOEKTUPOBAHNE

20.01.2026

54

55

56

[Toctpoenue ceueHuit kydoa, mIpU3MBL,
MIPaBUIIBHON MUPAMU/IBI C TIOMOIIBIO
OpPTOTOHAJILHON IIPOEKIINU

[Toctpoenue ceuenuii kyba, NpuU3Msbl,
[IPaBUIILHOM MUPAMUBI C TIOMOIIBIO
OpPTOTOHAJILHON IIPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE

OTHOCHUTEIIBHO IUIOCKOCTHU. IImockocT
CUMMETPUN B MHOTOI'PAHHUKAX

23.01.2026

27.01.2026

27.01.2026




S7

[Ipu3Hak neprnesauKyJISpHOCTH IPSIMOU U
IUIOCKOCTH KakK CJIEICTBUE CUMMETPUU

30.01.2026

58

59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU 1O INIOCKOCTH

[TpaBuiibHBIE MHOTOTpaHHUKU. Pacuér
paccTOsSTHUM OT TOYKHU A0 TUNIOCKOCTH

03.02.2026

03.02.2026

60

Croco0bl OITyCTUTH TIEPIICHANKYJIISPHI:
CUMMETPHUS, CABUT TOYKHU IO
napasuieibHON mpsMOi

06.02.2026

61

62

63

64

CnBur no HenapauieabHON IPSIMOH,
WU3MEHEHUE PACCTOSHUN

KoHnTtposbHas pabora "B3auMHoe
pacIoI0kKeHHUE MPSMBIX U MIIOCKOCTEH B
npocTtpaHcTse”

IToBTOpEHHUE: yroa Mexay NpsiMbIMU HA
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

IToBTOpEHME: YyTOa MEKITY
CKPEIIMBAIOIIMMUCS IIPSIMBIMU B
MIPOCTPAHCTBE

10.02.2026

10.02.2026

13.02.2026

17.02.2026

65

FeOMeTpI/I‘-IeCKI/Ie METO/AbI BEIYUCIICHUA
yria MEXay NpAMbBIMA B MHOT'OI'PpaHHUKAX

17.02.2026

66

67

JIByrpanssiii yroa. CBOMCTBO JIMHEHHBIX
YTJIOB ABYTPAHHOTI'O yria
[IepnieHquKyIsIpHBIE IIJIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYIAPHBIX
IJIOCKOCTEHR

20.02.2026

24.02.2026




68

[Ipu3Hak nepneHUKYISIPHOCTH
IJIOCKOCTEH; TeopemMa o0 IpsiMOoi
nepeceyeHust IByX MI0CKOCTel
NEPIEeHIUKYISIPHBIX TPEThEel MIOCKOCTH

24.02.2026

69

[IpsiMoyTronbHBIN Mapaienenumnen; Kyo;
U3MEPEHMs], CBOUCTBA IPAMOYTOJIbHOTO
napajuieenumne1a

27.02.2026

70

71

72

TeopeMa 0 qMaroHany NpsAMOYTOJIbHOTO
napajielienunesa u ciecTBUe U3 Heé

CTepeOMeTpI/I‘leCKI/Ie " IIPUKJIAAHBIC
3aJa4M, CBA3aHHBIC CO B3aMMHBIM
PaCIIOJIOKCHUEM IIPAMBIX U IINIOCKOCTH

HOBTOpeHI/IeZ CKPCHIUBAIOIIHUEC IIPAMBIC,
napajijiCJIbHBIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOT'OI'paHHUKAaxX

03.03.2026

03.03.2026

06.03.2026

73

[Tapa napaynenbHbIX IJIOCKOCTEN Ha
CKPETUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXy CKPEIUBAIOIUMUCS PSIMBIMU B
MPOCTBIX CUTYAITUSIX

10.03.2026

74

75

76

PaccrosiHre OT TOYKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSIMOMN JI0 TIIOCKOCTH

Brluncnenue paccTosHUN MEXIY
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C
MTOMOIIBIO NIEPIEHIUKYIISPHON MIOCKOCTH

Tpé€XrpanHslii yroi, HepaBeHCTBa IS
TpexrpaHHbIX yrios. Teopema IIudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO yIJIa

10.03.2026

13.03.2026

17.03.2026




DneMEeHTHI CPEPUIECKON TreOMETPHUH:

" reofie3nYecKye JNHUN Ha 3eMiie 17.03.2026
78 O060011eHne U cUCTeMaTH3aIMsl 3HAHUH 110

teme: "YTibl U paccTosiHus" 20.03.2026
79 Cucremaru3zainus 3HaHUN "MHOrOrpaHHUK

U €ro 3JeMEeHTHI" 24.03.2026
80 ITupamupa. Buasl nupamun. [paBuiibHas

nipamMua 24.03.2026
81 [Ipusma. IIpsamas 1 HaKJIOHHAS IPU3MBI.

[IpaBunbHas npuzma 27.03.2026
82 [Tpsmoii napannenenunern,

MPSIMOYTOJIBHBIN Mapaienenumes, Kyo 07.04.2026
83 Brimykisie MHOTOTpaHHUKH. Teopema

Olinepa 07.04.2026

Brimykisie MEOTOTpanHuKH. Teopema
84 Oiinepa. [IpaBunbHbIE U MONYNIPaBUIIbHBIE 10.04.2026

MHOTOTPaHHUKH
85 Konrponbnas padora "MHororpaHHuku" 14.04.2026
86 [ToHsiTHE BEeKTOpa HA TUIOCKOCTH H B

IIPOCTPAHCTBE 14.04.2026
87 CymMa BEKTOpOB 17.04.2026
88 Pa3nocTh BekTOpOB 21.04.2026
89 [TpaBumno mapasienenurena 91.04.2026
90 YMHOXEHHEe BEKTOpa Ha YHCIIO




24.04.2026

Pasnosxenue BekTopa mo 6asucy Tpéx

91 BEKTOPOB, HE JICXKAIIUX B OJTHOU 1 98.04.2026

IUIOCKOCTH
92 CkansipHO€ NMPOU3BEICHHE 1 98.04.2026
93 Beorunciienue yria Mexay BEKTOpaMu B 1

MIPOCTPAHCTBE 05.05.2026
94 [Ipocteiimme 3agaun ¢ BEKTOpaMu 1 05.05.2026
95 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1 08.05.2026
96 [Ipocreiinue 3a1a4u ¢ BEKTOpaMH 1 12.05.2026
97 [pocrTeiimme 3agaun ¢ BEKTOpaMu 1 12.05.2026
98 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 15.05.2026
99 O00011IEHNE U CUCTEMATU3AIMs 3HAHUN 1 19.05.2026
100 HtoroBast KoHTpoJIbHAs paboTa 1 10.05.2026
101 O00011IeHNE U CUCTEMATU3ALIUS 3HAHUN 1 99 05.2026
102 O0001IeHNEe U cucTEMAaTH3alNs 3HAHUN 1 96.05.2026

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME




Hpnioxenne 1
JIner koppeKTHPOBKHU padoyeil MporpaMmbl (KaJIeHIAPHO-TeMATHYeCKOI0 JIAHMPOBAHMS)
[Ipenmer: reomerpus

Knacc: 10
2025/2026 yuebHblit roj
Ne Tema KosnmuecTBo yacos jara [Ipuunna Croco6
ypoka ITo JAaHO KOPPEKTUPOBKHU KOPPEKTUPOBKH
TJIaHy
wiad | Qaxr
VYuurenb J.®.Koxun
«CormnacoBaHo»

3amectutens nupekropa o YBP MBOVY «llle6anuuckas COILL um. B. . ®omuuéray O. B. Kppuiosa




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
ara uuppoBbIe
Nen/m Tema ypoka Kontpoabubie IIpakTuueckue A p
Bcero u3ydyeHusi  oOpa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
[ToBTOpenue Tembl "KoopiunaTel BeKTOpa
1 1 0 0
Ha IJIOCKOCTH U B MPOCTpaHCTBE" 02.09.2025
5 [ToBTOpenue tems! "CxkanspHoe 1 0 0
MIPOM3BEICHUE BEKTOPOB" 05.09.2025
[ToBTOpenue tems! "Boruncinenue yria
3 1 0 0
MEX/y BEKTOpaMH B IpoCTpaHcTBe" 05.09.2025
[ToBTOpeHue Tembl "YpaBHEHUE TPSIMO,
4 . 1 0 0
MPOXO/SIIEH yepe3 ABE TOUKH" 09.09.2025
YpaBHEHHE MIIOCKOCTH, HOpMaJlb,
5) 1 0 0
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax 12.09.2025
YpaBHEHHE MIIOCKOCTH, HOpMaJlb,
6 1 0 0
ypaBHEHHUE TJIOCKOCTH B OTpe3Kax 12.09.2025
7 B 1 0 0
€KTOpPHOE MPOU3BEICHHUE 16.09.2025
3 JIuHeliHbIE HEPABEHCTBA, JINHEWNHOE 1 0 0
IPOrpaMMUPOBAHNE 19.09.2025
9 JIuHeliHbIE HEPABEHCTBA, JINHEWMHOE 1 0 0
IPOTPaMMHUPOBaHHE 19.09.2025
AHaIUTHYECKHE METO/IbI pacuyéra yria
10 1 0 0
MEXy NPSIMBIMM B MHOT'OI'paHHUKAaxX 23.09.2025
AHanUTHYECKHE METO/IbI pacuéTa yria
11 1 0 0
MEXY TIIOCKOCTSIMA B MHOTOTpaHHUKAX 26.09.2025




dopmyia pacCTOSHUS OT TOYKH 10

12
IJIOCKOCTH B KOOpMHATAX 26.09.2025
13 Haxoxaenne pacCTOSHUN OT TOYKH JI0
TUTIOCKOCTH B KyOe 30.09.2025
Haxoxnenue paccTosHUM OT TOYKH 10
14 .
MJIOCKOCTH B TIPABUJIBHOW MUPAMU/IS 03.10.2025
15 KonTtponpHas pabora "AHanutuveckas
reometpus" 03.10.2025
16 CeueHHst MHOTOTPAHHUKOB: CTaHAAPTHBIC
MHOTOTPaHHUKHU 07.10.2025
17 CeueHust MHOTOTPAHHUKOB: METO/ CJIEJIOB
P A CIEA 10.10.2025
CeueHst MHOTOTPAHHUKOB: CTaHIapTHBIC
18 TUTOCKOCTH, ITePECEUCHUS TPSIMBIX U
> TP P 10.10.2025
MJIOCKOCTEM
19 [MTapaniensHbIC PSMBIC U TUIOCKOCTH:
napajieIbHbIe CeUeHUs 14.10.2025
20 [TapannenpHbIe TPSIMBIE U TNIOCKOCTH:
pacuéT OTHOIIECHUN 17.10.2025
[TapamiensHbIe IPSMBIC U TUIOCKOCTH:
21 JIbI MEXKTY CKPEIIMBAIOIIUMHUCS
" Y CRPEHHEAON 17.10.2025
PSIMBIMH
[TeprieHTUKYIIIpHBIC TIPSIMBIC U
TUTOCKOCTH: CTaHJAPTHBIC APl
22 .
NEePIEeHIUKYISIPHBIX MIIOCKOCTEN U 21.10.2025
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[TeprieHAUKYIISPHBIE IPSIMBIE H
23
MJIOCKOCTH: T€OpEMa O Tpex 24.10.2025




NEPIEHAUKYIIAPAX

24

25

26

[leprienquKyngpHbIEC TIPSIMbIE U
MJIOCKOCTH: BBIUUCIICHUS JUTUH B
MHOTOIPaHHHUKAX

[ToBTOpEHME: MIOMIAIH
MHOTOYTOJIbHUKOB, (POPMYJIBI JJIs
TJI0IAJIEH, COOOpaKEHUS 1O 100U

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (DOPMYITBI JJIsI
IJI0IAJIEH, COOOpaKEHUS IO I00MS

24.10.2025

07.11.2025

07.11.2025

27

[ToBTOpenue: momanu
MHOTOYTOJIEHUKOB, ()OPMYJIBI JJISI
TJI0IAIeH, COOOpaKEHHUS IO 100U

11.11.2025

28

29

30

[Tnomaau cedeHnit MHOTOTPaHHUKOB:
TUTOIIAH TOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUs MO 100Ust

[Tnomany ceyeHnii MHOrOrpaHHUKOB!
IUIOLIA/IA TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs 1O 100Ut
KonTtponbhas padora "[loBTopenue:

MHOTOTPaHHUKH, CEUYEHUS
MHOTOTPaHHHUKOB"

14.11.2025

14.11.2025

18.11.2025

31

O6béM Tena. O6beM MPSIMOYTOIBHOTO
napaJenenuneaa

21.11.2025

32

33

3anaun 00 yABOEHUHU Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yIiia
CrepeomeTpHuyecKHe 3aa4u, CBSI3aHHbIE C
00BEMOM MPSMOYTOIBHOTO

21.11.2025

25.11.2025




napajujicjicnmicaa

34

35

[Tpuxnanueie 3a1a4u, CBSI3aHHBIE C
BBIUMCIICHHEM 00BbEMA MPSIMOYTOJILHOTO
napajuiejenumneia

O0BEM TIPSIMON MPU3MBI

28.11.2025

28.11.2025

36

CrepeoMeTpuuecKre 3aJJauu, CBI3aHHBIE C
BBIUKCIICHHEM 00bEMOB IPSIMOUN PU3MBI

02.12.2025

37

38

39

[pukiagaeie 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSAMON MPU3MBI

Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
onpeaenéHHoro unrerpaia. Oobém
HAaKJIOHHOM MPU3MBI

Borunicnenue 00bEMOB TEN ¢ TOMOIIBIO
omnpenenéHHoro uHTerpana. O0bEM
IUPAMHUIBI

05.12.2025

05.12.2025

09.12.2025

40

®dopmyna 00bEMA TUPAMUIBIL.
OTtHo1eHne 00bEMOB TUPAMU/I C OOIIUM
yIJI0M

12.12.2025

41

42

43

®dopmyna 00bEMA TUPAMUIBIL.
OTtHo1eHne 00bEMOB TUPAMU/I C OOIIUM
YIII0M

CrepeoMeTpHUUECKUE 3aJa4H, CBA3AHHBIE C
00BbEMaMU HAKJIOHHOM MTPU3MBI

CrepeomeTpudecKue 3a1a4uu, CBI3aHHBIC C
0o0BEMaMH HpaMUIBI

12.12.2025

16.12.2025

19.12.2025

44

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI
Ten", CBA3aHHLIE ¢ 00HEMOM HAKJIOHHOM

19.12.2025




IIPU3MBI

KoHntponbhas pabora "O0bEM

45
MHOTOTrpaHHHKA" 23.12.2025
[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI

46 " .
Ten", CBSI3aHHBIE C 00BEMOM TUPAMHUIBI 26.12.2025
[Tpumenenne 00bEMOB. Brruncienue

47
paccTosTHUSA JI0 TUIOCKOCTH 26.12.2025
[{unuHapuyeckas MOBEPXHOCTb,

48 00pa3yroIme UIHHIPUICCKON

PASYIOTIHE HIHHAP 30.12.2025

MTOBEPXHOCTH
Hunuuap. [psmoit KpyroBod HUIMHAP.

49
[Tnomaas MOBEPXHOCTH ITUIMHAPA 13.01.2026
KoHundeckasi TOBEpXHOCTh, 00pa3yIoIiue

50 .
KOHMYECKOU rmoBepxHocTu. Konyc 16.01.2026
CeueHue KOHYca MII0CKOCTBIO,

51 9
napajuieIbHOM TIOCKOCTH OCHOBAHUS 16.01.2026
VYceuénnslit konyc. M300paxenue

52 N
KOHYCOB M YC€YEHHBIX KOHYCOB 20.01.2026
[Tomane 60KOBOM MOBEPXHOCTH U

53 .
MTOJTHOM TTOBEPXHOCTH KOHYyCa 23.01.2026
[Tnomans 60KOBOI MOBEPXHOCTH U

54 .
MTOJTHOM TTOBEPXHOCTH KOHYyCa 23.01.2026
CrepeoMeTpHuuecKkre 3aa4uu Ha

55 0Ka3aTeJIbCTBO U BHIYHUCIICHHE,
! . 27.01.2026
MOCTPOCHUEM CEUYCHUN IIMIMHIPA, KOHYyCa
CrepeomMeTrpuuecKkre 3aauu Ha

56 OKa3aTeNbCTBO U BBIYUCIICHUE,
: 30.01.2026

MOCTPOEHUEM CEUEHUM MWIMH/PA, KOHyCa




57

HpI/IKJIa[[HBIe 3aaa4u, CBA3aHHBIC C
MUWJIMHAPOM

30.01.2026

58

59

HpI/IKJIa[[HBIe 3aga4u, CBA3aHHBIC C
NUIMHAPOM

Cdepa u map

03.02.2026

06.02.2026

60

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTHIO. By u n3o0paxenue mapa

06.02.2026

61

Ilepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 n3obpaskenue mapa

10.02.2026

62

63

VYpasuenue chepsl. [Inomans cheps u eé
yacTen

Cummerpus chepsl 1 mapa

13.02.2026

13.02.2026

64

CrepeomeTpHuuecKue 3a1a4u Ha
J0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM UX CEYCHHI MIIOCKOCTHIO

17.02.2026

65

CrepeomMeTpuyeCKHE 3a/1a4l HA
JA0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO CHEPOH U 1IapoM,
MOCTPOEHUEM UX CEUEHHUH IIIOCKOCTHIO

20.02.2026

66

67

[IpuknagHbie 3a1a4u, CBSI3aHHBIE CO
chepoit u mapom

IToBTOpEHME: OKPYKHOCTH HA IUIOCKOCTH,
BBIYHCIICHUSA B Opr)KHOCTI/I, CTaHI[apTHBIe

20.02.2026

24.02.2026




nmonoous

68

69

Paznuunnie KOM6I/IHaHI/II/I TEJI BpalliICHUSA U
MHOI'OIrpaHHUKOB

3agauu o Teme "Tena ¥ TOBEPXHOCTH
BpaieHus"

27.02.2026

27.02.2026

70

3anauu o teme "Tena ¥ MOBEPXHOCTH
BpaiueHus"

03.03.2026

71

72

KoHnTtposbhas padora "Tena u
MOBEPXHOCTHU BpaleHus"

O0BeéM muuHapa. Teopema 06 00bEME
IPSIMOTO IIUJIHHIPA

06.03.2026

06.03.2026

73

Brrunciaenne 00bEMOB TE ¢ HOMOILBIO
onpenenéHHoro uuterpaiga. Oobém
KOHyca

10.03.2026

74

75

76

ITmomamy OOKOBOI U ITOJIHON
MOBEPXHOCTH KOHYyCa
CrepeomeTpuyuecKue 3a1a4u, CBI3aHHbIE C
BBIUKCIICHHEM 00BEMOB IMIIMHIPA,
KOHyca

[Ipuknagaeie 3agaun 1o Teme "OO0BEMBI 1
MJI0IA U TOBEpPXHOCTEN Ten"

13.03.2026

13.03.2026

17.03.2026

77

O0BEM 11apa u MapoBOTO CEKTOpA.
Teopema 06 06béme miapa. [lnomans
cheprl. CTepeoMeTpudecKue 3a/1a4u,
CBS3aHHBIE C BEIYMCIEHHEM 00HEMOB
11apa, IapoBOro CerMeHTa U MapoBOro
CeKTOopa

20.03.2026

78

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI




Ten", CBA3aHHBIE C 00BEMOM IIapa u
wrona o chepbl. COOTHOLICHUS MEXKITY
IUTOLIAIIMH TOBEPXHOCTEH 1 00bEMaMu
IMOAOOHBIX TEI

20.03.2026

79

KonTtponbHas padora "[1nomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX TEN"

24.03.2026

80

[TonoGHbIe Tena B MPOCTPAHCTBE.
N3menenne 00bEMa pu 1o 100Uu.
CrepeomeTpuuecKue 3a1a4M, CBI3aHHbBIE C
BBIYHCIICHHEM 00BEMOB TEJ U IJIOIIAIeH
MMOBEPXHOCTEU

27.03.2026

81

82

83

JBuxenust npoctpancTsa. OToOpaskeHusl.
JBuxenwust u paBeHCTBO (huryp. OOrme
CBOICTBA JBHKCHUMN

Buael nBukeHH: napauiebHbIN
IIEPEHOC, LEHTPAJIbHAs! CHMMETPHUS,
3epKaJIbHasi CHMMETPUS, IOBOPOT BOKPYT
IPSAMOi

[TpeoOpazoBanus nmonobus. [psmas u
cdepa Ditnepa

27.03.2026

07.04.2026

10.04.2026

84

FGOMeTpI/I‘-IeCKI/Ie 3aaa4u Ha MPUMCHCHUEC
JABUXXCHUA

10.04.2026

85

86

O060011eH1Ee U TOBTOPEHHE IO TeME:
"BekTops! B mpocTpaHcTBe"”

Ob6o6maroree noropenue 11 noHsATH 1
MeTo0B Kypca reomeTtpuu 10-11
KJIACCOB, CHCTEMAaTHU3aIINs 3HAHUI:
"ITapanienbHOCTb NPSAMBIX U INIOCKOCTEN

14.04.2026

17.04.2026




B IIpocTpaHcTBe"

87

88

89

90

91

92

O6o6maromee moBTopeHue 11 moHsITHI 1
METOJI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTHU3aIlMs 3HAHWI:
"BexTops! B pocTpaHcTBe"

O6o6matomee moBTopeHue 11 moHsTHI 1
MeTOJI0B Kypca reometrpuu 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"BexTops! B mpocTpaHcTBe"

O6o06matomee moBTopeHue 11 MoHITHI 1
MeTOJI0B Kypca reometrpuu 10-11
KJIACCOB, CUCTEMAaTH3aIHsI 3HAHUI:
"O6beM MHOTrOrpaHHuka"

Ob6o6uaromee noropenue 11 noHsaTuit u
MeTo0B Kypca reomeTtpuu 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUI:
"O6beM MHOTOrpaHHuka"

Ob6o6uaromiee noropeHue 11 noHsATU U
MeTo0B Kypca reomeTtpuu 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUI:
"Tlnomaan moBepXHOCTU U 0OBEMBI
KpyTJbIX Ten"

Ob6o6maroree noropenue 11 noHsATH 1
MeTo/10B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3alHsI 3HAHUI:
"Tlnomaan moBepXHOCTU U 0OBEMBI
KpyIJibIX Ten"

17.04.2026

21.04.2026

24.04.2026

24.04.2026

28.04.2026

05.05.2026

93

[ToBTOpeHnue, 0600IIEeHNE 1
CUCTeEMAaTHU3anus 3HaHUN

08.05.2026




94

[ToBTOpeHue, 0600IICHNE 1
CHCTeMaTH3aIlUsl 3HAHUH

08.05.2026

95

96

97

98

Wrorosas KoHTpoJBbHAS paboTa

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

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

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

12.05.2026

15.05.2026

15.05.2026

19.05.2026

99

Wcropus pa3BuTus CTepeoOMEeTpUN Kak
HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

22.05.2026

100

Uctopus pa3BUTHS CTEPEOMETPUN KaK
HAYKU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

22.05.2026

101

Uctopus pa3BUTHS CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHUI

26.05.2026




Wcropus pa3BuTus CTEPEOMETPUM KaK
HAyKH U €€ poJib B Pa3BUTUU

102 1
COBPEMEHHBIX WH)KEHEPHBIX U 26.05.2026
KOMITBFOTEPHBIX TEXHOJIOTHI
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
79 [TpuMeHSTh aKCHOMBI CTEPEOMETPUU U CIEICTBUS U3 HUX INPH PEHICHUU
' reOMETPUYECKHX 33124
73 OnepupoBaTh HOHATHAMU: MAPAJUIETBHOCT U HEPIEHAUKYISIPHOCTD
' HPSMBIX U IJIOCKOCTEN
74 KnaccupumupoBare B3aMMHOE DPACHOJIOXKEHHE MPSIMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JBYTPAHHBIA YroJ, TpaHH IBYTPaHHOTO YIIIa,
7.5 pedpo IBYrpaHHOIO yIia, JMHEWHBIN Yrosl ABYTPaHHOIO yIJa, TpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOI'PDAaHHHMK, BBINYKIBIH W HEBBITYKJIbIH
' MHOT'OI'PaHHMK, 3JIEMEHTbl MHOTOTPAHHUKA, IPaBUJIbHBI MHOTOI'paHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHU/bl MHOTOIPaHHMKOB (IIMpamMuaa, IOpU3Ma,
' IPSMOYTOJIbHBIN Mapasiesnenunes, Kyo)
KnaccupumupoBarh ~ MHOTOTPaHHUKH,  BBIOMpas ~ OCHOBaHHS IS
7.8 KJaccu(uKanuy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPAaHHHUKH, TTPABUJIbHbIC
MHOTOTPaHHHKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TapauIeICTIATIE/Ib] )
7.9 OnepupoBaTh MOHATUAMH: CEKYILas MIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIUIIEI TIOCTPOCHUSI CEUYSHHI MHOTOTPAHHUKOB, HCIIOIB3YSI
' METO/I CIIE/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOIOM  CIIJIOB, BBIOJIHSATH
7.11 (BBIHOCHBIE) TIJIOCKUE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYD:
BU/] CBEPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaXOXXJAECHUWE T'€OMETPHUECKUX BEIUYMH MO oOpasiam
WIA aITOPUTMaM, TPHUMEHSS W3BECTHHIC AHAIUTUYECKAE METOMBI TPH
7.12 pEelIeHNH  CTAaHIAPTHBIX MaTeMaTHYECKHMX 3aJad Ha  BBIYHCIICHUE
pPacCTOSTHUN MEXIy ABYMS TOYKAMH, OT TOYKH JO TIPSMOW, OT TOUYKHIO
TUTOCKOCTH, MEXK]Ty CKPEIIUBAIOIIMMUCS TPSIMBIMU
Pemate 3a7aun Ha HAaXOXJAEHUWE T'€OMETPUUYECKUX BEIMYMH MO oOpasiam
713 WIA aITOPUTMaM, TPUMEHSS W3BECTHHIE AHAIUTUYECKAE METOMBI TPH

pPEIICHUN CTAHAAPTHBIX MAaTCMATUYCCKHUX 3ala4 Ha BBIYMUCICHUC YIJIOB
MCXKAY CKPCIIHUBAIOIIUMHUCA MNPAMBIMU, MCEXIY prlMOfI 1 IINIOCKOCTHIO,




MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Boruncnsate 00bEMBI U TUIOMIAIM TOBEPXHOCTEN MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupamMuia) ¢ MpUMEHEHHEM (OpPMYN, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOINASIMU TOBEPXHOCTEH, 00bEMaMU OJOOHBIX MHOTOIPaHHUKOB
715 OnepupoBaTh MOHATUSAMU: CUMMETPHsS B IPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (PUTypBI
W3Bnekatb, mnpeoOpa3oBbIBATb W HMHTEPIPETUPOBATH HH(GOPMAIHMIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPHYECKUX (urypax, mpeaCcTaBICHHYIO Ha
4yepTekax U pUCyHKax
[TpumeHsTh reoMeTpuueckue (akThl I PEUICHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPEANOJaramlluX HECKOJIbKO IIAaroB pPELIEHUS, €CIU YCIOBUSA
NPUMEHEHHS 33J]aHbl B SBHOH (opme
718 [TpumensaTh mpocTeliine MNpOorpaMMHBIE CPEACTBA U AIIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI IIPH PEIICHUH CTEPEOMETPUIECCKHX 33124
719 [TpuBOANTE HpHUMEPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B HpUPOAE U
' KHU3HH, PAcIIO3HABATh IPOSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[TpuMeHATH MOTyYeHHbIE 3HAHWS HA MPAKTUKE: aHAJTHM3UPOBATh pEajbHbBIC
CUTYallMd U MPUMEHSATh U3YYCHHBIC TIOHATHS B MPOIECCE MTOUCKA PEIICHUS
MaTeMaTHYeCKu CHOPMYITHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallUd Ha s3bIKE TI'€OMETPUHU, MCCIEI0BATh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAHUEM M€OMETPUYECKUX MOHATHH U TeopeM, ammapara anreOpsl,
pewatb ~ MpakTMYECKHE  3aJaud,  CBS3aHHblE C  HaXOXKICHUEM
reOMETPUUECKUX BEIUYUH
11 KIIACC
Kon .
IIpoBepsiemble nMpeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeILHON MPOTrPaMMbI CpeIHero 001ero 00pa3zoBaHus
pe3yJabTara
6 ['eomerpus
OnepupoBaTh NOHATHAMU: IMIUHIPHUYECKass MOBEPXHOCTb, 0Opa3yrolue
6.1 WIMHAPUYECKOM TOBEPXHOCTH, IMJIMHAP, KOHUYECKash IOBEPXHOCTH,
o0pasyrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKkasi TOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBSACHATH CITOCOOBI MOTyYSHHS TEJT BPALCHHS
6.4 KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MIOCKOCTH
OnepupoBaTh MOHITHSMH: MAPOBOW CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CErMEeHTa, IIAapOBOH CIIOM, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOW CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOHIA[M  MOBEPXHOCTEH TNl  BpalleHus,




TreOMETPUUECKUX TeJI C MPUMEHEHUEM (HOopMyIT

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOTDAaHHUK, BIHCAaHHBIH B chepy u
OMHCAHHBIN OKOJNIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHSI MEXKIY TIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEN

6.9

N300pakaTh u3y4aemble (GUIypbl OT PYKH M C NPUMEHEHHEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbIonHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IIPOCTHIX
00BEMHBIX (UTyp: BUI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel
BpallleHus

W3Brekatb, WHTEPIPETHPOBATH M MPeoOpa3oBbIBaTH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETpUYEeCKUX (Urypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCyHKax

[IpumeHsTh reoMeTpuueckue (QaxKThl ISl PEUICHHs CTEPEOMETPHYECKHUX
3aja4, MPEIIoaraloliuX HECKOJbKO IIIaroB pEIIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOIHATE JICHCTBUS CIIOXKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHO)KGHI/UI BGKTOpa Ha 4YucCiIo, OGT)HCHHTI), KaKNUMH CBOI71CTB3,MI/I OHUA
o0ramaroT

HpI/IMeHHTL IMpaBUJIO IIapaJuICIICIIUIICAa TP CII0KCHHUHN BCKTOPOB

6.16

OHCpI/IpOBaTI) MOHATHUAMUA: OCKAPTOBBI KOOpAWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAWHATBHI BEKTOPA, YI'oJl
MCKAY BCKTOpPAaMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPBI

6.17

6.18

6.19

Haxoauth cymMy BEKTOpPOB M TNpPOM3BEICHHE BEKTOpa HA YHCIO, YIroj
MEXJly BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIaAbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh INIOCKOCTh YPABHEHUEM B IEKapTOBOM CUCTEME KOOPAMHAT
Pemarp mpocreiiiye reoMeTpuyecKkue 3ajauyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOJa

6.20

Pemrats 3aga4u Ha JOKa3aTCJIbCTBO MAaTCMAaTHUYCCKHUX OTHOIIEHUH U
HAaXOXIACHUEC TCOMETPHUYCCKUX BCIWYUH I10 o6pa311;aM W aJIropuTtMam,
IMPpUMCEHAA HU3BECTHBIC METO/bI npu PEHICHUN CTaHJAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCTCﬁH.IPIC nporpaMMHbBIC  CpCACTBA H  JSJICKTPOHHO-
KOMMYHUKAIIUOHHBIC CUCTEMBI ITPHU PECHICHUN CTCPECOMETPUUCCKUX 3a1a4

HpI/IBO)lI/ITB MMPpUMEPbI MATCMATUYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpPOAC U
JKU3HHU, paClliO3HABATh IMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMeHSITB IMMOJIYYCHHBIC 3HAHHWA HaA IMPAKTHUKE: aHAJIU3UPOBATH PCAJIbHBIC




CUTYyallMU ¥ MPUMEHITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTH4ecKu cHopMyIUpPOBaHHON MPOOIEMbl, MOAECTUPOBATH peabHbIE
CUTyalldd Ha S3bIKE TEOMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aiareopsl,
pemiate  MpakTUYeCKHMe  3aJayd,  CBA3aHHbBIE C  HAXO0XJICHHUEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[Tonarue 06 aKCHOMATUYECKOM MIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoioKeHue NMpsMBIX B IPOCTPAHCTBE: MIEPECEKAIOIIUECS, TIapalIeIbHbIC
U CKpeluBarouyecs npsmsle. IlapaienpHOCTP HPSAMBIX W IJIOCKOCTEW B
IIPOCTPAHCTBE: NApaJUICIbHbIE NPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, MapAUICIIBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAIIPABICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajuleJbHBIX IUIOCKOCTeH. [Ipocreiimmue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’Jp, KyO, mapaiesenune,
IIOCTPOEHUE CEYCHU N

HepHGHI[I/IKy.HﬂpHOCTB HpﬂMOfI N IUIOCKOCTU: TMCPHCHAUKYIIAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapaiielbHble U MEePHEeHANKYISIPHbIE K TUIOCKOCTH, PU3HAK
NEPIEeHIUKYIAPHOCTH MPSAMOM U IIOCKOCTH, TeopeMa O MPsIMOU MepHeHANKYIIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YroJI MEXKAY MPAMON U IUNIOCKOCTBIO, IBYTPaHHbBIN
yroJi, TMHEHHBINH yroa AByrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 ITIOCKOCTH, PACCTOSIHUE OT MPSMOM /10 TJIOCKOCTH, MPOEKIUS PUTrypsl Ha
IJIOCKOCTh. [lepreHIMKyIsIpHOCTh IJIOCKOCTEM: MPU3HAK MEPHIEHIUKYISIPHOCTH ABYX
mrockocrei. Teopema o TpEX meprneHIuKyIIsIpax

[ToHsiTHE MHOTrOTpPaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPDAHHHUKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKa MHororpaHHuka. llpusma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
MI0JIHAsl IOBEPXHOCTh NpuU3Mbl. [lapannenenumes, npsIMOYToJIbHBIN Mapajienenunesa u
ero csoictBa. [lupamuna: N-yrosnbHas nupamujia, TpaHU U OCHOBAHWE IUPAMUJBL,
OOKOBas M MOJIHAS MOBEPXHOCTh NMUPAMHU[BI, NMpPaBUIbHAS M YCEUYEHHAs MUpaMHJA.
OnemMeHTbl Npu3Mbl W nupamuzabl. [IpaBWiIbHBIE MHOTOIpaHHUKHU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, MpaBWIbHAs @pU3Ma M IpaBWIbHAs INHpPaMHIA,
NpaBUJIbHAS TPEYroyibHAs MUpaMKJia U MPaBUIIbHBINA TeTpasap, Kyo. Ilpeacrasnenue o
IIPABWIBHBIX MHOTOIpDAaHHUKAax: OKTa’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/Iﬂ B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIJTIOCKOCTH.

OJIEMEHTHI CUMMCTpPUHA B nupamMuaax, napaiejicnmIic1ax, IMpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yrisl. lliomans
OOKOBOM TOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUMH,




TeopeMa 0 OOKOBOM MOBEPXHOCTH NPSIMOi Tipu3Mbl. [1momaas 60K0BO# MOBEPXHOCTH U
MTOBEPXHOCTU MNPABWIBHOW MUPAMHBI, TE€OpEMa O IUIOLIAJAN YCEUYEHHOM MUPAMMJIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXAY IUIOIMIAISIMU ITOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapuyeckass MOBEPXHOCTh, 00pa3ylolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UMWIMHIPUYECKON MOoBepXHOCTH. LlunmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTh, 00pa3yIole KOHUYECKOM TOBEPXHOCTH, OCh U BEPIIMHA
KOHWYecKoi moBepxHOCTH. KOHyc: OcHOBaHME W BeplIMHA, oOpasyromias U OcCh,
wionaab OOKOBOWM M TOJHON MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpa3ymooluue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: meHTp, paguyc, Iuamerp, Iouaas IOBepXHOCTH cdeprl. BzanmHoe
pacnosoxeHue cepsl W IIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, Iiiomaab

chepsl

6.4

6.5

6.6

N300paskeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmmHapa u KoHyca
KomOuHanmu Tenn BpaleHuss 1 MHOTOIPaHHUKOB. MHOTOTPaHHUK, OIMCAHHBIA OKOJIO
cdepsl, cepa, BucaHHAs B MHOTOI'PaHHMK, WIIM TEJIO BPALLICHUS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMCcTBa 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapaiesenunena u cieacrsus u3 He€. OOBbEM UIMHIPA, KOHYCA.
O06BEM mapa u wiomaas chepsl

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpocTpancTBe. COOTHOLIEHUS MEXY IUIOLIAIMUA IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

Ceuenuss mwinHApa (MapajuiebHO M MEPHEHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IPOXOASIIEE YEPE3 BEPIUIMHY), CEUSHHSI I1apa

Bektop Ha miockoctd M B npocTpaHcTBe. CIIO)KEHHE M BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMIIIAaHAPHBIM
BekTopaM. [IpaBuiio mapautenenunena. Pemenue 3anad, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmoyronbpHasg cucTeMa KOOpJAMHAT B NpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreitmne 3amaum B KOOpAMHATaX. YTOJd MEXIy BekTtopamu. CkansipHOe
MPOU3BEJCHUE BEKTOPOB. BbIUMCIEHHE YII0B MEXAY NPSIMBIMA U IIOCKOCTSMMU.
KoopanHaTHO-BEKTOPHBIN METOJT TP PELLIEHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIeHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue (GOpMYJIHpPOBATH W OINEPHUPOBATH TOHATHIMH: OIpEICICHHUE,
aKCMOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, JIOKA3aTEIbCTBO,
pPaBHOCHIIbHBIC (POPMYJIMPOBKH; PUMEHSITh MX; YMEHHE (OPMYIUPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIB30BaTh METOJ MaTeMaTHYeCKOW HHIYKIIUY;
MMPOBOAUTH AO0KA3aTCIbHBIC PACCYKACHUA IIPHU PCUHICHUHA 3a1a4, OUCHUBATDH
JIOTHYECKYI0  MPAaBWIBHOCTh  PACCYKICHHI, YMEHHE OIEPUPOBATH
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJl MHOKCCTBAMMH,
YMEHHE UCIOJB30BaTh TCOPETUKO-MHOXKECTBEHHBIN  ammapar  Juis
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U IIpru pCICHUHU 3aaa4, B TOM
YHCJIC U3 IPYTUX y4EOHBIX MPEIMETOB; YMCHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBs3HBIN Tpad, 1epeBo, UK, rpad Ha MIOCKOCTH, YMEHHUE 3a]1aBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelIeHUH 337124

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YHUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYpAJIbHOM CTENEHH, CTETIEHD C
paloHaIbHBIM IOKA3aTeJIEM, CTENEHb C JAEWCTBUTEIbHBIM IOKA3aTElIeM,
jJorapupM UucCla, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTAaTOK M0 MOAYNIO, PAallMOHAJIBHOE YHUCIIO, HUPPALUOHAIBHOE YHCIIO,
MHOKECTBAa HATypaJIbHbIX, LEJbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCel; YMEHHE UCIIONb30BaTh MPU3HAKU AETMMOCTH, HAUMEHbBIINHA 00LIuii
JeNuTeNb W HauMEHbllee oOuiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C PA3JIMUYHBIMHM MO3MIIMOHHBIMH CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPQKEHUI CO CTemneHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
paloOHaJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

nocCiaca0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKaH nmporpeccust, TeoOMCTPpHUICCKAA




nporpeccusi, OeCKOHEYHO YyObIBaroIlass reoMeTpudeckas MpOrpeccHs;
yMEHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE€ C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO ~ 4yucia, ¢dopMa  3alucH  KOMIUIEKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTH apUPMETHYECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIAMHU;
MPUBOAUTH MIPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSIMU:  MaTpuia 2X2 u  3%3, onpeaeiauTelb  MaTpUIbL,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMenue ONCprUpOBaTh MNOHATUAMHU: pPALUOHAIBHBIC, HWPpalUOHAIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, HOFaqu)MquCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXACCTBCHHOC npeo6pa3013aHI/Ie, YpPaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTECM; YMCHHUC pCUIaTb YpPAaBHCHUA,
HCPAaBCHCTBA M CHUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTEMbBI C IIApaMCTPOM; TIPHUMCHIATH
YpaBHCHHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHHUA MATCMAaTUYCCKHUX

3aJiad ¥ 3aaa4 M3 pa3JINdIHbIX obnacrei HAayKHU U pCaHbHOﬁ KHN3HU

YMeHue omnepupoBaTh MOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIIMH,
NePUOANYHOCTh (QYHKIIMH, OrPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH
GbyHKIMH, SKCTpeMyM (yHKIMH, HanOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (PYHKIMS, aCUMITOTHI rpaduka
GyHKLIMHU, TepBas U BTOpas MPOM3BOAHAs (DYHKIMM, T€OMETPHUUECKUH U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbIN
UHTETpal; YMEHHME HaXOAWThb ACHUMITOTHI Tpaduka (QYHKIUH; yMEHHE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIO3UIMN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelIbHOW K rpaduky
(GyHKIIMM; YMEHHE HaxOJIUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHE HCIIONB30BaTh MPOU3BOAHYIO JUIA HCCIEAOBaHUS (DYHKIIHIA,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIIWE 3HAuYeHUs (QYHKIHM;, CTPOUTh
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHalM3a; MPHUMEHSTh MPOU3BOJAHYIO ISl HAXOXICHHUS HAWIydlIero
pellieHnsT B NPHUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bu3HYecKUX 3a/1adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaaa; HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIr0O MOACIUPOBAHUA C

NoMOILI0 AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIHH, 0OpaTHAs (yHKLU,
KOMITO3UIMST (DYHKUMH, JTUHEHHas QYHKIHUS, KBagpaTHYHAs (QYHKIHS,
paunoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeJIbHAs H
jgorapupmuueckas (yHKIHUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKIMA,  BBINOJHATH  IpeoOpa3oBaHus  TpadukoB  (QYHKIIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 33/a4 M3 pealbHON
KU3HHU; BBIpaKaThb (OpMyJIaMH 3aBUCHUMOCTH MEXIY BEIWYHHAMU;
UCIIONIb30BaTh CBOWMCTBA W Tpaduku (YHKUMH Ui pelieHHs] ypaBHEHHI,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_ICHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3a/a4M M3 00JaCTH yIpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISITb BBIPAKEHUS, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIENOBATh IIOJYYEHHOE pELICHUE U
OLICHMBATh IPABAONOAOOHOCTh pPE3YJIbTAaTOB;, YMEHHUE MOJEIUPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHne omnepupoBaTh MOHATUSIMHU: cpefHee apudMeTnueckoe, MeauaHa,
HauOoJIbIlIee U HAMMEHBIIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUsi, CTaHIAPTHOE
OTKJIOHEHHE YHUCIOBOTO Ha0Opa; yMeHHE H3BIEKaTh, MHTEPIPETUPOBATH
nH(opMaInio, MpeICTaBICHHYIO B Ta0JMIIaX, HAa JUarpaMmax, rpadukax,
OTPaXKaIOIIYI0 CBOMCTBA peajbHbIX MPOLIECCOB U SIBJICHUH; MPEICTaBIAThH
uH(pOpMalLlMI0O € TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIEN0BaTh
CTAaTHCTUYECKUE JIaHHBIE, B TOM YHUCJIE C MPUMEHEHHEM TIpadUuecKux
METO/IOB U AJIEKTPOHHBIX CPEJCTB; TPAPUIECKH UCCIIEI0BATh COBMECTHBIC

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHEMHOM perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYalHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSTHOCTh CIYy4YalHOTO COOBITHS; YMEHHE BBIUUCIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TIpaUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIbI CIOXKEHHSI U YMHOXXEHUS BEpOSITHOCTEH, (OpMyIlly MOJIHOM
BeposTHOCTH, hopmyny bepHymim, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSMH:  CllydaiiHas BEIIMYMHA, pPAacCHpelesieHHe BEPOSITHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHCHHUE
CIIyuallHOW  BENMYMHBI, (QYHKIHUW pacHpeieieHHs W  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHpPEACICHHUI I PEIICHUs 3ajad;
3HAKOMCTBO C MOHSTHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOYHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUETAHUE, NMEPECTAHOBKA, YHCIO COYCTAHHIA,
YHCII0  TIEPeCcTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOHy‘ICHHLIﬁ pe3yibTar

YMeHHe omnepupoBarb IOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYUHA yIJia, IUIOCKUN YIroJl, IBYIPaHHbBIN
yroJi, TPEXIPaHHBIN Yroj, CKpPEeIUBAIOLIUECS NPAMBIE, TAPAJLIENbHOCTD U
NCPHNCHAUKYIIAPHOCTh IIPAMBIX H HHOCKOCTeﬁ, yrojia MeExKAay IIpPIAMbIMHU,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKIy IUIOCKOCTSAMH,
paccTostHUE OT TOYKM 10 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NpPSIMBIMH,
pPacCTOSIHUE MEXKIY IIJIOCKOCTSIMHU; YMEHHE HUCIOJIb30BaTh IPU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTH4YecKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMHU ITPAKTUYICCKUC 3a1a4Un
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YMeHne omnepupoBaTh MOHATHAMH: IUIOMIANb (UTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHHBHBIﬁ MHOI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapajienenumnesn, Npu3Ma, NUpaMmuaa, (Gurypa U TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH TMHUPAMHIBI, TPU3MBI, KOHYyCa, HWIMHIpa, O0BEM Kyoa,
NPSAMOYTOJILHOTO MapajulesieNuIiea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYCHHS KOHYCa W IIWIMHIPA,

napajjiCJibHbIE OCHM HWJIM OCHOBAaHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss chepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEeueHHue
MHOTOTpaHHHMKa, U300pakaTb MHOTOT'PAaHHHUKH, (UTYpbl U TIOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C NOMOILBIO JIEKTPOHHBIX CPEJICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh oNpeAeNeHUs U3y4aeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX T'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; YyMEHHE NPOBOAUTH Kiaccuukamuio ¢Guryp 1o
pPa3NUYHBIM TPU3HAKaM, BBIIOJIHATh HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUMA

11

YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIebHBIA MEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHBIC U IMOJOO0HBIC (UTYPHI, B TOM YHCJIC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh I'€OMETPUICCKHE OTHOIICHUS TPH
peIICHUN 3a]la4; HAXOJUTh TCOMETPHUYCCKHE BEIMYMHBI (IUITHMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 pealbHOW JKU3HU, YMEHHE BBIUUCIISITH T€OMETPUUYCCKUE BEITUYHHBI
(MHA, yroJ, IUIOMIAbh, OOBEM, IUIOMIAJb TOBEPXHOCTH), HCHOJIB3YS
W3YYCHHBIE (OPMYJBI W METOABI, B TOM YHCIE: TUIOMAJb MOBEPXHOCTU
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUioniaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO  TapajUIeNieNuIeia, MUPaMUIbl, TPU3MBI, [THIUHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp

12
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YMmenue ONCpUPOBATh NOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMa KOOpPAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpA, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHUCIO, PA3JIOKCHUC BCKTOpa II0 63.3I/ICY,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIoJd MCKIAY
BCKTOpaMHU; YMCHUC HCIIOJIb30BATb BeKTOpHHﬁ u KOOpI[I/IHaTHLII\/’I MCTON

JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYTHUX y‘~I€6HBIX nmpeamMEcTOB

YMmenue BLI6I/IpaTI> HOI[XOI[SIIJ_[I/II\/’I MCETO AJId pCIICHUS 3ala4i; IOHUMAaHUC
SHAYUMOCTH MATCMATUKH B HU3Y4YCHHU TPHUPOAHBIX U 06HI€CTB€HHI>IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacCiio3HaBaTb IPOSABIICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTE NPUMEPLI MATEMATUICCKUX

OTKPBITUI POCCUICKON U MUPOBOM MaTeMAaTUYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Panmonanbupie  ymcna. OOBIKHOBEHHbIE W JIGCATHYHBIE JApPOOH, MPOLECHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernuecknii KOpeHb HATypaJbHOUM cTereHH. J[eHCTBUs ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJbHOW CTETIEHU

14 Crenens ¢ 1enpiM rnokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM oKa3aTesieM. CBolicTBa
' CTETNICHU

15 CuHyc, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JlelictBuTenpHble  4Hcia. ApudMETHYECKHE ONEpalud C  JCHCTBHUTEIbHBIMU
17 yucnamu. [IpuOnvkEHHbIE BBIYMCIICHHS, TPABUIIA OKPYTJICHHS, IPUKUIKA M OL[CHKA
pe3yJibTaTa BEIYMCIECHUN

1.8 [IpeobpazoBanue BeIpaKEHUIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 Tpuronomerpuieckue ypaBHeHHUs

2.4 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUS

2.5 Llenbie u 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toka3zarenbHble U JOrapupMUUECKre HEPaBEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 Cuctembl ¥ COBOKYITHOCTH YPaBHCHU M HEPABEHCTB

210  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C TTAPAMETPAMHE

2.11 Marpwuiia CuCTeMbI JTMHEWHBIX YpaBHEHUH. OnpeeTnTeh MaTPHUIIBI
3 OyHKIWMH U TpaduKH




OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuMU. [lepuognueckue GpyHKINHI
OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMyMBbl (pyHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHass (QyHKLUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknmii. CBolicTBa  (YHKUIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIIEHOCTEH
3.8 Apudmerndeckast 1 reomeTpudeckas nporpeccuu. @opmysa CI0KHBIX IPOIIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe FMeMEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 skcTpeMyMbl. HaxoxaeHrne HauOoNbIIero 1 HauMEHbLIEro 3HaueHus (QyHKIUM Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuaTerpain
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 TCeomerpust
7.1 @durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

BeenureMatemaruka: anredpa v Hayajia MaTeMaTUIECKOTO aHaIN3a, TEOMETPHSI.
I'eometpus 10-11 knacc/ YueObHuk .ba3oBslii U yriayOaeHHBIN ypoBEHb /
Aranacsan JI.C., byty3oB B.®., Kagomues C.b. u ap.; AKuuoHnepHoe

Ob6mectBo «M3natenbctBo «IIpocBenienne»BapuanT

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

Beenutel. MeToauueckoe nocobue K MpeAMETHOM JIMHUU 110 TeOMETpUu /
Aranacsn JI.C., byry3os B.®., Kagomues C.b. u np.;

2. Maremaruka: anredpa 1 Hayajaa MaTeMaTHYECKOr0 aHaJIN3a, FTEOMETPHS.
I'eometpust 10-11 knacc/ YueOHuk .ba3oBblit U yriayOJieHHBIN YPOBEHD /
Artanacsu JI.C., byry3oB B.®., Kagomues C.b. u ap.; AKnoHepHOE
Oo6mectBo «M3narensctBO «IIpocBemienue)

3. I'eomerpus. unaktuueckue matepuansl 10 kinacc. ba3zoBelil u
npoduibHbi ypoBHU / b.B.3uB; AxunonepHoe OOecTBo
«3narensctBO «lIpocBenienne»

4. I'eomerpus. Innaktnueckne matepuansl 11 kimacc. bazoslii n
npodmibHbN ypoBHU / b.B.3uB; Axumoneprnoe OO011ecTBO

«M3parenscTBO «IIpocBenieHne» JaHHbIE



N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Beenurel. https://resh.edu.ru /

2. https://www.yaklass.ru

3. https://ege.sdamgia.ruganubie






