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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBnseTcss OAHUM K3 0a30BBIX KypCOB Ha YpPOBHE CpPEOHETO OOIIEero
oOpa3oBaHMsI, TaK KaK OOECIEeYMBAET BO3MOXXHOCTh M3YYEHHs IUCLUUIUIMH €CTECTBEHHO-
HAay4YHOM HANpPABJICHHOCTH U MPEIMETOB I'yMaHUTapHOro mukia. [lockoapky Jormueckoe
MBIIUICHHE, (OPMUPYEMOE MPH U3YUCHUH O0YYArOIIMMUCS MOHSITUMHBIX OCHOB T€OMETPUH,
IpU J0KA3aTeIbCTBE TEOPEM U TOCTPOEHUHU LIEMOYKH JIOTUYECKUX YTBEP)KICHUN INpU
pEelIEHNH TIEeOMETPUYECKUX 3a7ad, YMEHHE BbIABUIaTh U OINPOBEpPraTb TI'MIIOTE3bI
HENOCPEICTBEHHO HCIOJB3YIOTCS TNPU PEIICHUU 3a/ady €CTECTBEHHO-HAyYHOIO LUKJIA, B
YaCTHOCTH (PU3UYECKHUX 3a]1a4.

[lenb ocBoeHus mporpamMmbl yueOHOro Kypcea «['eomerpusn» Ha yrimyOaEéHHOM YpOBHE —
pa3BUTHE MHAMBHUAYAIBHBIX CIIOCOOHOCTEH OOydaroluXcsl NMPU MU3yYEHUU T€OMETPUH, KaK
COCTaBJISAIOLIEH MpenMeTHOM oOnactu «MartemaTuka U MH(POpMaTHKa» depe3 o0ecreueHne
BO3MOYKHOCTH IPUOOPETEHUS U UCIIOJIb30BaHUs 0oJiee riyOOKUX r€OMETPUUECKUX 3HAHUU U
JNEeUCTBUH, CIeU(PUIHBIX T€OMETPUH, U HEOOXOIUMBIX JIJIsl YCIEHTHOTO NMPOo(heCCHOHAIBHOTO
00pa3oBaHMsl, CBI3aHHOIO C UCIIOJIb30BAHUEM MAaTEMATHUKH.

[TpuopureTHpIMM  3aJadyaMM  Kypca Te€OMETpUM Ha  yriayOinEHHOM  YpOBHE,
PacCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paclIMpeHre TMpPEACTABICHUS O TEOMETPUM KaK YacTh MHUPOBOM KYyJIbTypbl U
(bopMHpOBaHKE OCO3HAHUS B3aMMOCBSI3H T€OMETPHUH C OKPYKAIOIINM MUPOM;

(dbopMUpOBaHUE MPEACTABIECHUS O MPOCTPAHCTBEHHBIX (PUIYypax Kak O BaKHEHIIHUX
MaTE€MaTUYECKUX MOJEIAX, IO3BOJLSIIONIMX OIMCBIBATh W U3y4aTh pas3HbIE SBJICHUS
OKPY’KAaIOIIET0O MHUpPA, 3HAHWE MOHATUHWHOIO ammapara no paszaeiny «CrepeoMerpus»
y4e0HOT0 Kypca reOMETpHH;

dbopMHpOBaHWE YMEHHUSA BIAJIETh OCHOBHBIMM TOHATHSIMHU O HPOCTPAHCTBEHHBIX
¢urypax 1 uXx OCHOBHBIMH CBOMCTBaMH, 3HAHHE T€OpeM, (POPMYJI U YMEHUE UX MPUMEHSTH,
YMEHHMSI I0Ka3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHIAPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

dbopMHpOBaHHE YMEHHSI pAClO3HABaTh HA YEPTEKax, MOJEISIX U B PEATbHOM MHPE
MHOTOTPAaHHHUKH U TeJla BpalleHUs, KOHCTPYUPOBAaTh FT€OMETPUUECKUE MOJIEIH;

dbopMHpOBaHWE  TMOHMMAHHUS  BO3MOXHOCTH  aKCHMOMATHYECKOTO  IMOCTPOEHUS
MaTeMaTHYECKUX TeOpUid, GOPMUPOBAHNE TTIOHUMAHUS POJIM AKCUOMAaTHKH TPHU MPOBEACHUN
pacCyXJIeHUN;

dbopMHUpoBaHUE YMEHHUS BJIAIETh METOJAMHU JI0KA3aTEJIbCTB U AJTOPUTMOB PEIICHHUS,
YMEHUSI WX TPUMEHATb, MPOBOJIUTH JOKA3aTENbHbIE PpACCYKICHHUS B XOJA€ pEUICHUsS
CTEpPEOMETPUYECKUX 3aJad U 3aJad C NPaKTHUYECKUM Ccojep)KaHueM, (OpMUPOBAHUE
OpEJICTaBICHUS O HEOOXOIMMOCTH J0Ka3aTelIbCTB NpU OOOCHOBAHUUM MaTEeMaTHYECKUX
YTBEPKJICHUN U POJIM aKCHOMATUKH B IIPOBEIECHNUH JEAYKTUBHBIX PACCYKICHUM;

pPa3BUTHE M COBEPIICHCTBOBAHUE HMHTEIUIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEMN
oOyyJarouuxcsi, Mo3HaBaTeNbHOW AaKTUBHOCTH, UCCIENI0BATEIbCKUX YMEHUH, KPUTHUYHOCTH
MBIIIEHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;



dbopmupoBanre (DYHKITMOHAITBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHUH: yMEHUS
pacmo3HaBaTh MPOSBJICHHUS TEOMETPUUECKUX MOHSITHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEaNbHBIX JKU3HEHHBIX CHTYallUAX HW TPH H3YyYEHUU JAPYTHX YYEOHBIX MPEIMETOB,
MPOSIBJIICHUS] 3aBUCHUMOCTEM M 3aKOHOMEPHOCTEW, MOJECIUPOBAHUS PEATbHBIX CUTYaIlHi,
UCCJIEIOBAHUSI IOCTPOCHHBIX MOJIEEH, UHTEPIIPETAIIMH MOTYyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COJIEp)KaTEIbHBIMU JUHUSMU yueOHOro kypca «I['eomerpusi» B 10-11
Kjaccax SBIAIOTCA: «lIpsAMble M IIIOCKOCTH B MPOCTpaHCTBE», «MHOrorpanHukm», «Tema
BpanieHus», «BeKTopbl 1 KOOPAUHATHI B TPOCTPAHCTBEY, «/IBUXKEHUS B POCTPAHCTBEM.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHME «yMETh ONEPUPOBATH MOHATUSIMUY,
peleBaHTHBIMHU T'€OMETPUU Ha YIIIyOJIEHHOM ypoBHE 00yueHusi B 10—11 knaccax, oTHOCUTCS
KO BCEM COJIepKaTeIbHBIM JIMHUSAM Y4eOHOTO Kypca, a pOpMHUpOBAaHUE JOTHYECKUX YMEHUMN
pacnpenenseTcss He TOJbKO IO COAEP)KATEIbHBIM JIMHHUSAM, HO M MO TojaM OOy4eHHS.
Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE TMPEAMETHBIM pe3yjbTaTaM OCBOCHHS
®denepanbHOl  pabouelt  mporpaMMmbl,  paclpelelEHHBIM IO  TojaM  OOydeHHs,
CTPYKTYpPHPOBAHO TaKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITUATIBLHBIM BOMIPOCAM
oOyyaronuecss OOpallaJuCh HEOJHOKPATHO. JTO TMO3BOJSET OPraHU30BaTh OBJIAJICHUE
FEOMETPUYECKUMHU TOHATUSMH W HaBBIKAMU TIOCJIEAOBATEIBHO M IMOCTYNATEIbHO, C
coOJII0/IeHHeM TPUHIUIIA TIPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKJIIOUATh B OOIIYIO CUCTEMY
Tr€OMETPUYECKUX TMPEACTaBICHUI O0O0yJalolmuXcs, paclupss U yriyonss e€, oOpasys
MIPOYHBIC MHOKECTBEHHBIE CBSI3U.

[lepexon K U3y4EHUIO TEOMETPUU Ha YIIyOJIEHHOM YPOBHE MO3BOJISAET:

co3faTrh ycioBus Ui auddepeHnuanui o0ydeHus, MOCTPOCHUS HHAMBUAYaJIbHBIX
00pa3oBaTeNbHbIX MpPOTpaMM, OOECIeUnTh YIrIayONE€HHOE M3YYEHHE TEeOMETPHUH Kak
COCTaBJISIONIEH yueOHOro peaMera «MaTtemaTHukay;

MOATOTOBUTH OOYYAIOIIMXCA K MIPOJOJIKEHUIO U3yUYEHHSI MaTEMaTUKH C YYETOM BhIOOpa
Oynymeit  mpodeccun,  obOecrneunBas  MPEEMCTBEHHOCTh  MEXIy  OOIMM U
npodeCCHOHAIBHBIM 00pa30BaHUEM.

Ha usyuyenue yueOHoro kypca «I'eometpus» Ha yrayOonéHHOM ypoBHE oTBoautcs 204
yaca: B 10 kiacce — 102 yaca (3 gaca B Hegento), B 11 kinacce — 102 gaca (3 yaca B HeJleto).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiebHOCT IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: MapajlIC/IbHBIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesbHONW MPOEKUHUU. YTl C COHAMPABICHHBIMU CTOPOHAMH, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJISPHOCTD HPSIMOM U IUIOCKOCTH: NEPIECHIUKYJIAPHBIE NIPSMbIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKH 10 MJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B NpOCTPAHCTBE: YroJl MEXAY IMPSMOW M INIOCKOCTBIO, BYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamujaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpadap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTAadp,
JNOIEKadIp U UKOCAdIpP.

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

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPUsS NPABWIBHBIX NPH3M, CHMMETPHUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA 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 mnapautenenunena. Teopema O PpaslOKEHUH BEKTOpa II0 TpEM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMmoyrosibHass  cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[MonsiTust: IMUIMHAPUYECKAss TOBEPXHOCTh, KOHHUYECKas IOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
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. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW TPU3MBI, MIJIAHJpA, TUPaMUIbl U KoHyca. O0BEM 1mapa M m1apoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WM TEJIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METON IEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cHUCTEMa KOOpAUHAT B npocTpaHcTBe. Koopauuatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBMXKEHUM. BuIbl JBWXXEHUN: TMapasulesibHBIM MEpEeHoC,
LCHTpaJbHAsE CUMMETpPUS, 3€pKAbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNpPOCHI M APYroe), yYMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOrO OyAyIIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

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

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIlbl, 0OCO3HAHME TJIOOATBHOTO XapaKTepa dKOJOTHUUECKUX MPOOIeM, OPUEHTAITUS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOol Kak CpEICTBOM TMO3HAHHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XApPaKTEPU30BATH CYIIECCTBCHHBIE MPHU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALINUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS U BBIBOJBI IO pe3yibTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH Je(UUIUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MH(POPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CYKACHUSI B COOTBETCTBUHU C YCIOBUSMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0JIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEI0BaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHUS 3a/1a4H, BEIOMPATh CIIOCOO peLIeHHs ¢
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pedieKcuH Kak  OCO3HaHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 33J]1a4H,
BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, IAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuUBaThcs, OOCYXAaThb NPOLECC U pe3yabTaT padoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMHU KOMAaH[bl, OLICHUBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peIIeHNUH 337a4 ¥ IPOBEACHUN MaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMNEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (TIpH3Ma,
nupamMua, NPSIMOYTOBHBIN Mapauiesenune, Kyo0);

e KJIaCCH(PUIIMPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPaHHHUKOB IJIOCKOCTBIO;

e BBINIOJIHATH napajieabHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA MJIOCKOCTh, BBIMOIHATH U300pakeHUsT QPUryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (HUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CUMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OChb W IUIOCKOCTh CHUMMETPHUH, LEHTP, OChb U IUIOCKOCTH CHUMMETPUHU
durypes;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBITIOJHATH JCHUCTBUS HAJl BEKTOPAMH;

e pemaTrh 33JaYyd Ha JOKA3aTeJIbCTBO MATEMATHYECKUX OTHOIIEHUW W
HAaXO0XJICHUE T€OMETPUUYECKUX BEJIIMYHUH, NMPUMEHSS HU3BECTHBIC METOJbI
IPY PELICHUU MAaTEMaTUYECKUX 3a/a4 MMOBBIIMIEHHOTO U BBICOKOI'O YPOBHS
CJII0KHOCTH;

e TPUMEHATH MPOCTCUIINE MPOTPAMMHBIE CPEACTBA U  BJIECKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3aaY;

e U3BJIEKaTh, MPEOoOPa30BBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTekKaxX U PUCYHKAX;

e TPUMEHATH TOJYYCHHBIE 3HAHUA HA TPAKTHKE: CPaBHUBATH U
AHAJIM3UPOBATh PEAIbHBIE CUTYAIIMU, MPUMEHITh U3YYCHHBIC MOHATHUS B
mpoiiecce IMOMCKAa  pelieHusT MaTeMaTU4yecku  CcopMyIHpOBaHHOM
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
HCCIIE0BATh MMOCTPOCHHBIE MOJIENI C MCIIOJIb30BAHUEM IE€OMETPUUYECKHUX
MOHATUM W TEOpeM, almapara ajareOpbl, peniaTth MPaKTUUECKUE 3ajlauu,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINYNH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH 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 IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU 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;

u300paxarb H3ydyaeMble (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
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJTHO ONEPUPOBATH TMOHATHSMHU, CBSI3aHHBIMU C JIBUJKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TEJ BpALICHUS: CEYEHUs LIWIUHIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEeH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOILICHHN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHaJM3UPOBATh U OLICHUBATH PEAIbHBIE CUTYAllUH, IPUMEHATh U3YYEHHbIC
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
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 yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.
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https://www.yaklass.ru/p/geometria#tprogra m-10-klass

https://uchebnik.mos.ru/material _view/composed documents/7
6721835?menuReferrer=catalogue&types=composed_documen

ts&page=3
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11 KJIACC

KoanyecTBO 4acoB
HaumeHoBaHue pa3/iesioB U TeM dueKkTpoHHbIE (LM (pPOBbLIE)
Ne i/ Konrposbusie IIpakrnyeckue
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
1 AHaTUTHHECKAS TeOMETPHST 15 1 https://resh.edu.ru/subject/17/11/
5 IToBTOpEHME, 0000IIICHUE 1 15 1 https://resh.edu.ru/subject/17/11/
cHCTeMaTH3amus 3HaHUuH
3 OGBEM MHOTOrPAHHHKA 17 1 https://resh.edu.ru/subject/17/11/
4 Tena Bparenus 24 1 https://resh.edu.ru/subject/17/11/
5 [Tnomanu nmoBepxHOCTH U 0OBEMBI 9 1 https://resh.edu.ru/subject/17/11/
KPYTJIBIX TEJ
6 TIBHKCHES 5 1 https://resh.edu.ru/subject/17/11/
7 [ToBTOpEeHue, 06001mEeHNE U 17 2
CHCTEeMAaTH3aI1s 3HaHUU
OBIIEE KOJIMYECTBO YACOB I10
i 102 8 0

I[TPOTPAMME



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoTshI

IIpakTH4eckue
padoThI

Jara
HU3yUYeHHs

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

OcHoBHbIE TIpaBUiIa
n300pakeHNs Ha pUCYHKE
TUIOCKOCTH, MapajuIeTbHbBIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

https://resh.edu.ru/subject/17/10/

Ioustus CTCPCOMCTPHU: TOUKA,
npsimasi, IJI0CKOCTb,
npocTpancTBo. OCHOBHBIE
MpaBUJIa U300paKeHMS Ha
PHUCYHKE IIJIOCKOCTH,
MapauIeNbHBIX TPSIMbIX
(OTpe3KoB), cepeIuHbI OTpE3Ka
[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, TEPECEKAIOLIUECS
mpsiMasi ¥ MI0CKOCTh;
MIOJIYTIPOCTPAHCTBO

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

[TonsTus: nepecexaronmecs
IJIOCKOCTH, IEPECEKAKOLIUECS
npsiMasi U IIOCKOCTh;
MOJYIPOCTPAHCTBO

https://resh.edu.ru/subject/17/10/

MHororpaHHuKH, U300pakeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

¢buryp, HeCyIeCTBYIOIUX
00BEKTOB

MHororpaHHUKH, H300paKeHHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIeCTBYIOIIUX
00BEKTOB

https://resh.edu.ru/subject/17/10/

AKCHOMBI CTEPEOMETPUHU U
TIEPBBIC CIICICTBUS U3 HUX

AXCHOMBI CTCPpCOMECTPUU U
ICPBLIC CICACTBUA U3 HUX

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CICICTBUS U3 HUX.
CriocoObl 3a1aHust IPSIMBIX U
IJIOCKOCTEHN B POCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IIJIOCKOCTEN

https://resh.edu.ru/subject/17/10/

10

11

N3o0pakenune ceueHunit
MUPaMHJIbI, Ky0a U TPU3MBIL,
KOTOpBIE MPOXOSAT Yepe3 X
pEbpa. N3o0paxkenue
nepeceyeHus MoIyuYeHHbIX
IJI0CKOCTeN. PackpammBanue
IMOCTPOCHHBIX ceueHun Pa3sHBIMU
IBETaAMH

N3o6paxeHune cedeHmit

MUPaMHJIBI, Ky0a U TPU3MBIL,

KOTOpPBIE TPOXOJAT Yepe3 X 1
pé6pa. Nzobpaxenue

nepeceyeHus MoJy4YeHHBIX

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

IJI0CKOCTEN. PackpamuBanue
IIOCTPOCHHBIX CEUCHUH Pa3HBIMU
L[BETaMU

12

13

N3o0paxeHune cedeHmit
MUPaMUJIbI, KyOa U MPU3MBI,
KOTOpPBIE MTPOXOJIAT Yepe3 UX
pé6pa. N3obpaxkeHue
MEPECeUCHUS MOTyUYCHHBIX
iockocteil. PackpammBanue
MOCTPOCHHBIX CCUCHHUH Pa3HBIMU
[BETaMH

N3006pakeHune ceueHuit
NUpaMU/Ibl, KyOa U IPU3MBbI,
KOTOpBIE NMPOXOSAT Yepe3 X
pEbpa. N3o0paxkenue
MEPECCUCHU A MOJTYUCHHBIX
mI0ckocTeil. PackpammBanne
IMOCTPOCHHBIX CEUYeHUM Pa3HbBIMU
BE€TaMHu

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

14

15

Meton cienoB uist IOCTPOEHUS
CCUCHUN

Meton cienoB uis IOCTPOEHUS
ceueHuii. CBOMCTBaA NepeceueHuit
MPSIMBIX U IIJIOCKOCTEN

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

16

Merton ciae10B A7l TOCTPOCHUS
ceueHuil. CBoiiCTBa nepeceueHuit
IPSIMBIX U IJIOCKOCTEN

https://resh.edu.ru/subject/17/10/

17

[Toctpoenue ceueHuii B
nupamuze, Kyoe mo TpéM Toukam

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

Ha péopax. Co3anne BHIHOCHBIX
YEepPTEIKEH U 3aIUCh [1aroB
MIOCTPOCHHS

18

[Toctpoenue ceueHuii B
nupamuie, Kyoe mo TpéM TouKam
Ha péopax. Co3aaHne BEIHOCHBIX
YepPTEIKEH U 3aIUCh [IaroB
MOCTPOCHHS

https://resh.edu.ru/subject/17/10/

19

[ToctpoeHue ceueHuii B
nupamu/ie, Kyoe 1o Tpém Toukam
Ha p&opax. Co3anne BHIHOCHBIX
YepTekKel U 3aMuch 11aroB
MIOCTPOCHUS

https://resh.edu.ru/subject/17/10/

20

[ToctpoeHue ceueHuii B
nupamu/ie, Kyoe rmo Tpém Toukam
Ha p&opax. Co3anne BHIHOCHBIX
YepTexkKel U 3aMuch 11aroB
MOCTPOCHUS

https://resh.edu.ru/subject/17/10/

21

[ToBTOpEHME MIIAHUMETPUU:
Teopema 0 MPONOPLHMOHATBHBIX
otpeskax. [lomobue
TPEYrOJIbHUKOB

https://resh.edu.ru/subject/17/10/

22

[ToBTOpEHME MITAHUMETPUU:
Teopema Menenas. Pacuets! B
CEYECHMIX HAa BBIHOCHBIX
yeprexax. Mcropus pazsutus
IJIAHUMETPUU U CTEPEOMETPUH

https://resh.edu.ru/subject/17/10/

23

Kontponbras pabota "AKCHOMBI
crepeomerpun. Ceuenus"



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

24

25

B3anmHoe pacnonoxxenue
MPSIMBIX B POCTPAHCTRBE.
CkpenuuBaromecs npsiMple.
[Ipu3Haku CKpemMBaIOIINUXCS
npsambix. [TapannenbHbie npsMble
B IIPOCTPAHCTBE

Teopema o cymiecTBOBaHUU U
€IMHCTBEHHOCTH MPSMOM
napasieIbHON JaHHOU MPSMOH,
MIPOXOJIAIICH Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIIeH Ha
JTAHHOU npsimoil. Jlemma o
MEePECCUCHUH MapalIeIbHBIX
MPSIMBIX TTOCKOCTHIO

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

26

27

28

29

[TapanienpHOCTb TpEX MPSIMBIX.
Teopema o TpEX mapamieabHbIX
npsMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannensHOE MPOSKTHPOBAHHUE.
OCHOBHEBIE CBOMCTBA

nmapajiyiCJIbHOI'O MPOCKTUPOBAHM.

N306paxenue pa3HbIx Guryp B
NapajuIeIbHON IPOEKIINU

[enTpanbHas npoeKkuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMH.
VYroa Mexay npsSMbIMU

321,[[3.‘{1/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAHUEC, CBA3aHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/
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https://resh.edu.ru/subject/17/10/

IIPOCTPAHCTBE

30

[TonsTHs: MapajIeNnbHOCTh
IIPSIMOM U TUIOCKOCTH B
npocrpasctse. [Ipu3nak
[IapaJUIEIbHOCTH IPSIMOU U
miockoctu. CBoiicTBa
[IapAJUIEIbHOCTH MIPSIMOU U
IJIOCKOCTH

https://resh.edu.ru/subject/17/10/

31

I'eomeTpuueckue 3anaun Ha
BBIYHMCIICHUEC U JOKAa3aTCJIbCTBO,
CBSA3aHHBIE C [1APAJLIEIBbHOCTHIO
MPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

https://resh.edu.ru/subject/17/10/

32

[TocTtpoenue ceuenus,
MIPOXOAAIIETO Yepe3 TaHHYIO
MPSIMYIO Ha 4epTEkKe U
MapajuIeIbHOTO APYTOM MPSAMOM.
Pacuér otHOMIEHUH

https://resh.edu.ru/subject/17/10/

33

[TapannensHas npoexuus,
MIPUMEHEHUE I TOCTPOCHUS
cedeHuit kyda u
napaiuienenunena. CpoicTsa
napajuleJIenunea u Ipu3Mbl

https://resh.edu.ru/subject/17/10/

34

[TapannenpHbIE MITOCKOCTH.
[Tpu3Haku mapamienbHOCTH ABYX
IJTOCKOCTEM

https://resh.edu.ru/subject/17/10/

35

Teopema o mapajieIbHOCTH U
C€ANMHCTBEHHOCTH IIJIOCKOCTH,
MPOXOIAIICH Yepe3 TOUKY, HE

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

MPUHAJICHKALLYIO TAaHHON
IJIOCKOCTH U CJIE/ICTBUS U3 HEE

36

CaolicTBa napamuienbHbIX
IUTOCKOCTEH: 0 MapauieIbHOCTH
NPSIMBIX TIEPECEUCHHS TTPU
NepeceueHu  IBYX
napajiesIbHbIX MIOCKOCTEH
TpeTbhel

https://resh.edu.ru/subject/17/10/

37

38

CaoiicTBa napamienbHbIX
TUTOCKOCTEH: 00 OTpe3Kax
HapauIebHBIX MPSIMBIX,
3aKITFOUEHHBIX MEXKITY
napauIeIbHBIMU IJIOCKOCTSIMU; O
NepecedeHU  MPSIMOM C TBYMS
napauIeIbHBIMU IIOCKOCTSIMU

[ToBTopenue: Teopema [Mudaropa
Ha TUIOCKOCTH

https://resh.edu.ru/subject/17/10/

39

40

41

[ToBTOpEHME: TPUTOHOMETPHUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

CsoiicTBa Ky0a u
IPSIMOYTOJIBHOTO
napaJuleenuesaa
Beruucnenue JUInH OTpe3KOB B
KyOe U IpsIMOYTOJIbHOM
napaiesienure e

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

42

[lepneHMKyIAPHOCTD NPSMOU U
mockocty. [Ipru3Hak
MEPIEHIUKYIISIPHOCTHU IIPSIMOH U
IIJIOCKOCTH

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

43

IlepneHIUKyYIAPHOCTD NPSMOM U
miockocty. [Ipu3Hak
NEPIECHIUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH

https://resh.edu.ru/subject/17/10/

44

Teopema 0 CylIeCTBOBAaHUU U
€AVMHCTBEHHOCTH IIPSIMOW,
IIPOXOJALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYIIIPHON K INIOCKOCTU

https://resh.edu.ru/subject/17/10/

45

Ilnockoctu n
IEPIEHIUKYIAPHBIE UM IIPSIMBIE
B MHOT'OTpaHHUKaX

https://resh.edu.ru/subject/17/10/

46

47

48

49

Ilnockoctu n
IEPIEHIUKYIAPHBIE UM IIPSIMBIE
B MHOFOFpaHHI/IKaX

[lepnieHIMKyNAp ¥ HAKJIOHHAS.
IlocTpoenue nepneHuKysapa u3
TOYKH Ha MPSIMYIO

[leprieHAUKYNAp U HAKIOHHAS.
IlocTpoenue nepneHuKysapa u3
TOYKHU Ha MPSIMYIO

Teopema o Tpéx
NepIeHANKyIsIpax (npsmas u
oOpatHas)

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

50

Teopema o Tpéx
NepreHIuKynspax (mpsmas u
oOpatHas)

https://resh.edu.ru/subject/17/10/

o1

Yron Mexay CKpenuBarOIUMHUCS

https://resh.edu.ru/subject/17/10/
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MMpsAMBIMHA

52

53

[Touck neprieHIMKyYISIPHBIX
IIPSIMBIX C IIOMOIIBIO
NEPIEHIUKYJIPHBIX TUIOCKOCTEN

OpTtoroHanbHOE IPOEKTUPOBAHUE

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

54

[TocTpoenue ceuenmii kyoa,
IIPU3MBI, IPABUIIBHOW IMHPAMUBI
C IIOMOIIBIO OPTOTOHAIBHOU
IIPOCKINH

https://resh.edu.ru/subject/17/10/

55

[TocTpoenue ceueHmii kyoa,
IIPU3MBI, IPABUIIBHOW IMHPAMUBI
C IIOMOIIBIO OPTOTOHAIBHOU
MIPOECKLNU

https://resh.edu.ru/subject/17/10/

56

57

58

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
[InmockocTn cummeTpuil B
MHOT'OrpaHHUKax

[Tpu3Hak neprneHaAuKyIIpHOCTH
IIPSIMON U TUIOCKOCTH KaK
CJIEJICTBUE CUMMETPHUH

HpaBI/IHBHBIe MHOT'OT'paHHUKH.

Pacuér paccTosgHMI OT TOYKH 10
IIJIOCKOCTH

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

59

[IpaBHUIIBHBIE MHOTOTPaHHUKH.
Pacuér paccTosgHUI OT TOUKH 10
IIJIOCKOCTH

https://resh.edu.ru/subject/17/10/

60

Crnioco0bl OMyCTUTh
HEePHEeHUKYISAPbL: CAMMETPHS,

https://resh.edu.ru/subject/17/10/
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CABUTI TOYKH I10 NTapaJIEIbHON
NpAMOit

61

62

63

64

CaBur no HenapauienbHON
IIPSIMOM, U3MEHEHHE PACCTOSTHUI

KontponbHas padota "B3anmuoe
pacmojoKeHue MpsSMbIX U
IJTIOCKOCTEH B MpocTpaHcTBe"

[ToBTOpEHUE: yroy MexIy
IPSIMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPHSI B IPOU3BOJIHLHOM
TPEyroJIbHUKE, TeopemMa
KOCHHYCOB

IToBTOpEHUE: yroy MexIy
CKPELIMBAIOIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

https://resh.edu.ru/subject/17/10/

65

I'eomeTpuueckue MeToabl
BBIYMCIICHHS yTiIa MEXITY
MPSIMBIMU B MHOTOTPAHHHUKAX

https://resh.edu.ru/subject/17/10/

66

67

68

JIByrpannsbIil yroi. CBoicTBO
JIMHEHHBIX YTJIOB JIBYTPAaHHOTO
yria

[lepnieHIUKyNSpHBIE MIIOCKOCTH.
CBolicTBa B3aMMHO
MePIEeHIUKYJISIPHBIX TUIOCKOCTEN

[Ipu3Hak nepneHIuKyJISpHOCTH
ILJIOCKOCTEM; TeOpeEMa O IPAMOK
MEepECEUCHUS JBYX IIIOCKOCTEN

MIEPIEHIUKYISIPHBIX TPEThEU

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

IIIIOCKOCTH

69

[IpsimoyronbHbIN
napajuiesienumnesn; Kyo;
U3MEPEHMS, CBOMCTBA
MPSIMOYTOJIBHOTO
napajuiesienuneaa

https://resh.edu.ru/subject/17/10/

70

71

72

73

74

75

Teopema o nuaroHaiu
MPSAMOYTOJIBHOTO
MapajuieenuIieia U ClIeICTBUE
U3 Heé

CrepeoMeTrpuueckue u
MIPUKJIaIHBIE 3a/1a4H, CBI3aHHbBIC
CO B3aMMHBIM PaCOJIOKEHUEM
MPSIMBIX U TJIOCKOCTH

HOBTOpeHI/ICZ CKpCHIUBAOIHNECA
MpsAMBIC, ITAPAJIJICIIBHBIC
IJIOCKOCTH B CTAHAAPTHBIX
MHOT'OrpaHHUKax

[Tapa napaienbHbIX MI0CKOCTEN
Ha CKPEIIMBAIOLINXCS MPSMBIX,
paccTosHUE MEXTY
CKPEILMBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIUSIX

PaccrosiHue oT TOUKH 10
IIJIOCKOCTH, PaCCTOSIHUE OT
MIPSIMOM 10 MIIOCKOCTH
Beruncnenue pacctosHuA MEXIY

CKPELIUBAIOIIKUMUCS IPSIMBIMHU C
IIOMOILBIO NIEPIEHANKYJIIPHON

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/
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IIIIOCKOCTH

76

TpéxrpanHblil yroJ, HEpaBEeHCTBA
JUISL TPEXTPAHHBIX YTJIOB.
Teopema [Iudaropa, Teopemsr
KOCHUHYCOB ¥ CHHYCOB ISl
TPEXTPAHHOTIO yria

https://resh.edu.ru/subject/17/10/

77

78

DneMeHThI cheprIeCcKOM
T€OMETPHUHU: T€0IC3NUECKUE
JIMHUY Ha 3emiie

KonTponbnas pabota "Yrisl u
paccrosaHus"

https://resh.edu.ru/subject/17/10/

79

Cucremaruzanus 3HaHUHA
"MHOrorpaHHuK 1 €ro
3J1eMeHTEI"

https://resh.edu.ru/subject/17/10/

80

81

82

[Tupamuna. Buasl nupamu.
[IpaBunbpHas nupamuia
ITpusma. IIpsamas v HakIOHHAs
npusMsl. [IpaBunbHas npusma
[IpsiMo#t napainenenunen,
IIPSAMOYTOJIbHBIN
napaiesienunes, Kyo

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

83

Belmykiible MHOTOTpaHHHKM.
Teopema Ditnepa

https://resh.edu.ru/subject/17/10/

84

85

Brimykiible MHOTOTpaHHUKH.
Teopema Ditnepa. [IpaBunbHBIE U
IIOJIYIIpaBUJIBHEIE
MHOTI'OrpaHHUKHA

KonrponsHas pabora

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
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https://resh.edu.ru/subject/17/10/

"MHororpanHuku"

Ilousrue BEKTOpa Ha IIJIOCKOCTHU

https://resh.edu.ru/subject/17/10/

86
U B NPOCTPAHCTBE

87 CyMMa BEKTOPOB https://resh.edu.ru/subject/17/10/

88 Pa3sHOCTb BEKTOPOB https://resh.edu.ru/subject/17/10/

89 TTpaBiIIo napajiesenumnena https://resh.edu.ru/subject/17/10/

90 VMHOKEHHE BEKTOPA Ha THCITO https://resh.edu.ru/subject/17/10/
Pasnoxxenue BekTopa 1o 6azucy https://resh.edu.ru/subject/17/10/

91 TPEX BEKTOPOB, HE JICKAIIHNX B
OJIHOH IIJIOCKOCTH

92 CKaIpHOE MPOH3BE/IEH e https://resh.edu.ru/subject/17/10/

93 Beruucnenue yria Mexay https://resh.edu.ru/subject/17/10/
BEKTOpPAaMHU B MPOCTPAHCTBE

94 [Ipocreiimue 3anaum ¢ https://resh.edu.ru/subject/17/10/
BEKTOpaMHU

95 [Ipocreiimume 3anauu ¢ https://resh.edu.ru/subject/17/10/
BEKTOpaMHU

96 [Ipocreiimue 3ana4um ¢ https://resh.edu.ru/subject/17/10/
BEKTOpaMHU

97 [Ipocreiimue 3ana4um ¢ https://resh.edu.ru/subject/17/10/
BEKTOpPaMH

08 O000I11IeHIE U CUCTEMATU3ALIUS
3HAaHUU

99 O000I11IeHIE U CUCTEMATHU3aIUS



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
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https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

3HAHUH

100 HroroBas koHTpobHas paboTa
101 HroroBas KoHTpoOJIbHAsE paboTa
102 0606HvleHHe Y CUCTEMAaTH3aIHSs 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

KoaunuecTBO 4acoB

Nen/m Tema ypoka Kourpoabueie IIpakTuueckue Aata DUIEKTPOHHEIE WHBPOBLIE
Bcero u3yueHusi oOpa3zoBaTe/ibHbIE pecypchl
padoThI padoThI
[ToBTOpEHME TEMBI
1 "KoopauHaTsl BeKTOpa Ha 1
IIJIOCKOCTH M B IPOCTpaHCTBE"
5 [ToBTOopenue Temsl "CkansipHoe 1
MPOU3BEICHUE BEKTOPOB"
[ToBTOpEHUE TEMBI
3 "Borurcnenue yria Mexay 1
BEKTOpPaMHU B IPOCTpAHCTBE"
[ToBTOpeHue TeMsl "YpaBHeHHE
4 MPSIMOM, IPOXOASAIIEN Yepe3 1
IBE TOYKN"
YpaBHEHHE ITOCKOCTH, https://resh.edu.ru/subject/17/11/
5) HOpMaJlb, ypaBHEHUE 1
IJIOCKOCTH B OTPE3Kax
YpaBHEHUE IUIOCKOCTH, https://resh.edu.ru/subject/17/11/
6 HOpMaJlb, ypaBHEHHE 1
IJIOCKOCTH B OTPE3Kax
7 BeKTOpHOE MPOH3BE/IeHIE 1 https://resh.edu.ru/subject/17/11/
8 JIuneliHbIE HEPABEHCTBA, 1 https://resh.edu.ru/subject/17/11/
JUHEIHOE IpOrpaMMUpPOBaHNE
9 JInHeliHbIE HEPABEHCTBA, 1 https://resh.edu.ru/subject/17/11/

JIMHEWHOE IIPOrPaMMHUPOBAHUE



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

10

AHaIUTHYECKUE METOIBI
pacuéra yria Mex1y IpsIMbIMH
B MHOT'OTpaHHUKaX

https://resh.edu.ru/subject/17/11/

11

AHaIUTHYECKUE METOIBI
pacuéra yria Mexay
INIOCKOCTSIMH B
MHOT'OTPaHHUKAX

https://resh.edu.ru/subject/17/11/

12

13

dopmyJiia pacCTOIHUSA OT TOUKHU
710 IJIOCKOCTH B KOOPJAMHATAaX
Haxoxzaenue paccrosiHuii ot
TOYKH JI0 TJIOCKOCTH B KyOe

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

14

Haxoxnenue pacctostHuii OT
TOYKH JI0 TIOCKOCTHU B
MIPaBIJIbHON MHpaMuUje

https://resh.edu.ru/subject/17/11/

15

16

17

KonTponbnas padora
"AHanutuyeckas reomeTpus”
CeueHnst MHOTOIPaHHUKOB:
CTaHJIapTHbIE MHOIOTPAHHUKH
CeueHust MHOTOIpaHHUKOB:
METOJ, CIE10B

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

18

CeueHust MHOTOI'PaHHUKOB:
CTaHJIapTHbIE MIIOCKOCTH,
nepeceyeHus NpsMbIX U
IIJIOCKOCTEN

https://resh.edu.ru/subject/17/11/

19

20

[TapamiensHbIe IpsIMBIE U
IUIOCKOCTH: MapaJuleIbHbIE
CCUCHUA

[TapamienpHble IpsIMBIE U

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
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https://resh.edu.ru/subject/17/11/

IJIOCKOCTH: PACUYET OTHOLLICHUI

21

22

23

24

[TapannensHble MpsMbIE U
IJIOCKOCTH: YIJIBI MEKITY
CKPEILMBAIOIUMUCS IPSIMBIMU

IlepnieHIuKyNIApHBIE IPSIMBIE U
IJIOCKOCTH: CTAaHJAPTHBIC N1aphbl
HEPIECHIUKYIISPHBIX
IIJIOCKOCTEN U MPSAMBIX,
CUMMETPUU MHOTOI'PAHHUKOB

[lepnieHIuKyNIpHBIE IPSIMbIE U
IJIOCKOCTH: TEOpEMa O Tpex
MePIEeHIUKYIIApax
[lepnieHIuKyNIpHBIE IPSIMbIE U
IJIOCKOCTH: BBIYUCIICHUS AJIMH B
MHOTOTpaHHUKAX

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

25

[ToBTOpenue: momanu
MHOT'OYT'OJIbHUKOB, ()OPMYJIBI
JUIS TUTOILA/IeH, COOOpakeHus
noo00us

https://resh.edu.ru/subject/17/11/

26

[ToBTOpenue: momanu
MHOTOYT'OJIbHUKOB, ()OPMYJIBI
JUIS TIIOLIA/IeH, COOOpaXeHHs
no100us

https://resh.edu.ru/subject/17/11/

27

[ToBTOpenue: miomaau
MHOTOYT'OJIbHUKOB, ()OPMYJIBI
JUIS TIIOIIA/IeH, COOOpaxeHHs
noaoous

https://resh.edu.ru/subject/17/11/

28

Inomann ceuenuit



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

MHOTOTPaHHHUKOB: TUIOIIA !
MMOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUS MOA00Us

29

IImomanm ceueHuit
MHOTOTPAaHHUKOB: TUIOIIA U
MMOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUS MOA00US

https://resh.edu.ru/subject/17/11/

30

31

32

KonTponbHas padora
"[loBTOpEHNE: MHOTOIPaHHUKH,
CEUEHUsI MHOTOTPaHHUKOB"

O0BéM Teira. O0beEM
PSIMOYTOJIBHOTO
napajuiesienumneaa

3anaun 00 yABOEHUH Ky0a, O
KBaJpaType Ky0a; 0 TpUCEKLIUN
yria

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

33

CrepeomeTpHuuecKue 3a1auH,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napasieNenuneaa

https://resh.edu.ru/subject/17/11/

34

[Tpuknaguele 3a1a4u,
CBSI3aHHBIE C BEIUHMCIIEHHUEM
00BEMaA MPSAMOYTOIBLHOTO
napajienenuIena

https://resh.edu.ru/subject/17/11/

35

36

OO6BbEM IpsIMON TPU3MBI

CrepeomerpHuyeckue 3a1au,
CBSI3aHHBIC C BEIYHCIICHUEM
00BEMOB MPSAMON TPU3MBI

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

37

[Ipuknagueie 3a1auu,
CBSI3aHHBIE C 00BEMOM MPSMOU
MPU3MBbI

https://resh.edu.ru/subject/17/11/

38

Brruncnenmne o0bEMOB Tel ¢
IMOMOIIBIO ONPEACIEHHOTO
uHTerpaia. O6bEM HaKIIOHHOM
MIPU3MBI

https://resh.edu.ru/subject/17/11/

39

40

41

Beruncnenmne o0bEMOB TelI ¢
TIOMOIIBIO OIIPENEIIEHHOTO
uHTerpana. O6bEM NupaMu/Ibl

dopmyna 00bEMa MUPaMUIBL.
OTtHoleHne 06beMOB TUPAMU/T
C 00IIKM yTJIOM

dopmyna 00bEMa MUPaMUIBL.
OTtHomeHne 00beMOB TUPAMU]]
C 00LINM yTJIOM

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

42

CrepeomeTpHuuecKue 3a1auH,
CBSI3aHHBIE C 00BEMaMU
HAKJIOHHOU MPU3MBI

https://resh.edu.ru/subject/17/11/

43

CrepeomeTpHuuecKue 3a1auH,
CBsI3aHHBIE C 00BEMaMU
T PAMH/TBI

https://resh.edu.ru/subject/17/11/

44

45

[IpukanHble 3a1a4u MO TEME
"OO0BEMBI TEN", CBI3aHHBIC C
00BEMOM HAKJIOHHON MPU3MBI

[IpuknagHeie 3aga4u 1Mo TeEMe
"O0BEMBI TeN'", CBSI3aHHBIC C
00BEMOM TTUPAMHU/TBI

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
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https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

46

[Tpumenenne 00BHEMOB.
Beruncnenue pacctosiHus 10
IUIOCKOCTH

https://resh.edu.ru/subject/17/11/

47

48

49

KonTponbras padota "O0béM
MHOrorpaHHuka"

HunuHapudeckas TOBEPXHOCTb,
oOpa3syromue MUIHHIPHIEeCKON
MMOBEPXHOCTHU

Hunuuap. Ipsamoii kpyroBoi
umuHap. [Tnomanp
MOBEPXHOCTH IIMIIUH/PA

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

50

Konnueckas noBEpXHOCTB,
o0pazyroniue KOHUYECKon
nosepxHoctu. Konyc

https://resh.edu.ru/subject/17/11/

o1

CeueHue KOHYyca TJIOCKOCTHIO,
MapajieabHOMN MIIOCKOCTH
OCHOBAaHUsA

https://resh.edu.ru/subject/17/11/

52

53

54

Y ceu€HHBIN KOHYC.
N3006paxeHne KOHYCOB U
YCEUEHHBIX KOHYCOB

[Tnomanr 60KOBOM
MOBEPXHOCTHU U TOJTHON
MOBEPXHOCTH KOHYCa
[Tnomans 60KOBOM
MOBEPXHOCTHU U TOJTHON
MOBEPXHOCTH KOHYCa

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

55

CrepeomeTpruueckue 3a1a4u Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
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https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

IMOCTPOEHUEM CEUECHU I
LUJIMHApPA, KOHYCa

56

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHUE,
IMOCTPOEHUEM CEUECHU I
LWINHIpA, KOHYyCa

https://resh.edu.ru/subject/17/11/

57

58

HpI/IKJ'IaI[HBIG 3aJa4u,
CBA3aHHLIC C MUJIMHAPOM

[Ipuknagneie 3a1a4w,
CBSI3aHHBIC C [IMJIMHIPOM

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

59

60

61

62

Cdepa u map

[epecedenue chepsl u mapa ¢
wiockocTeio. Kacanue mapa u
cdepsl mIocKocThi0. Bua u
n300paxkeHue mapa

Ilepeceuenue cepsl 1 mapa ¢
iockocTelo. Kacanue mapa u
cdepsl mIocKocThi0. Bua u
n300pakeHue napa

VYpasuenue chepsl. [Lnomanp
cdepsl u e€ yactei

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

63

64

Cummetpus cdepsl u mapa

CrepeoMeTpuuecKkue 3aaun Ha
JI0Ka3aTeNNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
IIOCTPOCHUEM UX CEUEHMU
IJIOCKOCTBIO

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
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65

66

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTebCTBO U BHIYUCIICHHE,
CBsI3aHHBIE CO chepold U mapom,
MOCTPOCHUEM UX CCUCHHM
IUIOCKOCTBIO

[Ipuxnaguele 3a1a4u,
CBsI3aHHBIC CO c(hepoil U Mapom

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

67

IToBTOpEHME: OKPYKHOCTH Ha
IIJIOCKOCTH, BBIYMCIICHUS B
OKPY’KHOCTH, CTAaHIAPTHBIE
noxoous

https://resh.edu.ru/subject/17/11/

68

69

Paznuunble koMOMHALMU TET
BpallleHNs 1 MHOTOTPaHHUKOB
3agaun o teMe "Tena u
MIOBEPXHOCTHU BpaleHus"

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

70

3anaun no teme "Tena u
MOBEPXHOCTHU BpareHus"

71

72

KonrtponbHas padora "Tena u
MOBEPXHOCTHU BpareHus"
O06wém nnnunaapa. Teopema 06
00BbEMeE IPSMOTO IMWINHAPA

https://resh.edu.ru/subject/17/11/

73

Brraucienne 006EMOB TEI C
TIOMOIIBIO OMTPEEIIEHHOTO
unTerpana. O6bEéM KoHyca

https://resh.edu.ru/subject/17/11/

74

75

ITmomany OOKOBOM U ITOJTHON
MMOBEPXHOCTH KOHYCa
CrepeoMeTpHuuecKue 3aaauu,
CBS3AaHHBIC C BBIYNCIICHUCM

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/
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00BEMOB IUITUHAPA, KOHYCA

76

77

[TpukiaaHbIe 3a0a9H 110 TEME
"O0BEMBI U IUIOIIAINA
noBepxHocrel Ten"

O0BEM mapa 1 I1apoBoOro
cekropa. Teopema 00 00bEMeE
mapa. [Tnomanpe chepsr.
CrepeomeTpHuuecKue 3a1auu,
CBSI3aHHBIC C BBIYHCIICHUCM
00BEMOB 11apa, MapoBOTO
CerMEHTa M IapOBOT0 CEKTOPA

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

78

[Ipuknagabie 3a1a9u 110 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM TI1apa ¥ IUIOMIABI0
chepnl. COOTHOIICHUS MEXTY
IJTOIIAASIMUA MTOBEPXHOCTEN U
00bEéMaMHu MOJJOOHBIX TEI

https://resh.edu.ru/subject/17/11/

79

[TogoOHEbIe TeNa B
npoctpaHcTBe. M3menenne
00BbéMa 1pu o100 H.
CrepeomeTpHuuecKue 3a1auH,
CBSI3aHHBIE C BHIYHUCIICHHEM
00BEMOB TeN U MJIOMAACH
IIOBEPXHOCTEH

https://resh.edu.ru/subject/17/11/

80

KonTponbhas padbota
"ILnomaay MoBEpXHOCTH U
00BEMBI KPYTJIBIX TEl"

81

JIBM>KEHUS MPOCTPAHCTBA.
Otobpaxenus. JIBuxeHus u



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

paBeHcTBO (puryp. Obuue
CBOICTBA IABHKEHUI

82

Bunnl nBukenunii:
IapajuIeIbHbIN IIEPEHOC,
LIEHTPAJIbHAS CUMMETPUS,
3epKajibHasi CHMMETPHUS,
MOBOPOT BOKPYT MPSIMOM

https://resh.edu.ru/subject/17/11/

83

84

[IpeoOpaszoBanus Mog00US.
[Ipsimast u chepa Diinepa
['eoMeTpHuuecKre 3a1a4n Ha
PUMCHEHHE JIBHKCHUS

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

85

Kontponbnas padota "BekTopsl
B MpocTpaHcTBe"

86

O6o06matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reometrpuu 10—11 kmaccos,
cucTeMaTu3alus 3HaHuH:
"[lapanienbHOCTh NPSAMBIX U
MJIOCKOCTEH B pocTpaHCcTBE"

87

O6o06matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10—-11 kimaccos,
cucTeMaTU3alus 3HAaHHUHA:
"BexTopsl B mpocTpaHcTBe”

88

O6o061maromiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10—-11 kimaccos,
cucTeMaTHU3alus 3HaHUH:
"BexTops!l B mpocTpaHcTee”



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

89

90

91

92

93

O6o6maromee nosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
CUCTEeMAaTH3alusl 3HAaHHIHA:
"O06beM MHOTOTrpaHHUKA"

Ob6o6maromee nosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 knaccos,
CUCTEeMAaTH3alusI 3HAHHIHA:
"O6beM MHOTOrpaHHUKA"

Oo6o6mraromee nmosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 knaccos,
CUCTEeMAaTH3alusl 3HAHHIHA:
"[1nomanm moBEpXHOCTU U
00BEMBI KPYTIIBIX TET"

O6o06maromiee nosropenue 11
MOHATHUI U METO/I0B Kypca
reomerpun 10-11 xnaccos,
cucTeMaTHU3alus 3HaHUH:
"[Mnomany MOBEpXHOCTH U
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1. Maremaruka. ['eomerpus: 10-11 — e kimaccel: yriyOiaeHHbIH ypoBeHb: yueOHUK/JI. C.
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HUDPOBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCbI CETU
NHTEPHET

1. http://school-collection.edu.ru/
2. bubmmoreka LIOK https://m.edsoo.ru/
3. ajekTUBHBIE Kypchl 0 Matematrke http://metodist.lbz.ru/iumk/mathematics/ec.php

4. HHTCI'PUPOBAHHBIC ITPOCKTHI 110 MATCMATUKEC U I/IH(bOpMaTI/IKC
http://metodist.lbz.ru/iumk/informatics/ec.php

5. Becepoccuiickas onMMITHaaa IMKOJIBHUKOB 110 Matemaruke http://old.math.rosolymp.ru/

6. Konnekiys nHTEpaKTUBHBIX MYJIbTUMEIUA-KOMIIOHEHTOB ISl paOOThI HA MHTEPAKTUBHOMN
nocke «Marematrka: crepeomerpust, 10-11 kmaccsr mst Windows»
http://physicon.ru/courses/catalog/30/36/320/2637/

7. Meronuueckue Matepuaisl Kadeapsl TEOPUN U METOJUKU 00ydeHus marematuku MIIT'Y
http://www.mpgu.edu/abitur/mat.htm

8. Meroaunueckue MmaTepuaibl Kadeapsl IPUKIaTHOW MaTEMaTUKHU (aKyJIbTeTa
PIH(I)OpMElI.IPIOHHLIX TEXHOJIOTUIT MOCKOBCKOTO TOpOACKOr'0o INCUXOJIOro-reaarorn4eCKoro
yuusepcureta (MITIITY) http://www.mgppu.ru/education/high/fit/index.php









