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INOACHUTEJIbBHAS 3AIINCKA

Pabouast nmporpamMma yueOHOro kypca «l'eoMeTpusi» yriiyOJIeHHOTO YpPOBHS
s oOydaromtuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepaabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro O0IIero oOpa3zoBaHus,
dbenepanbHOl pabodeil mporpamMmbl MO ydeOHOMY mpenMery «MaremaTukay
(yrnyOneHHbIA  ypOBEHb), B COOTBeTCTBUM ¢ KoHuenmuedn  pa3BuUTHs
MartemaTudeckoro ooOpazoBanuss B P® (2013), Ha OCHOBE OCHOBHOM
oOpa3oBaTenbHOM TporpamMmsbl cpeaHero obmiero oopazosanuss MOY CII Ne 33, a
Takxe padoueit nporpammsl Boctiutanusg MOY CIHI Ne 33.

['eomeTpus sBisieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YpPOBHE CPEAHETO
o0rmiero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKky  JIOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUU
OOyYarOIIMMUCS TMOHSATUHHBIX OCHOB F€OMETPUH, MIPHU J0KA3aTEIbCTBE TEOPEM U
MOCTPOEHUU LIETIOYKU JIOTHUECKUX YTBEPKACHUI MPHU PEIICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
VCITOJIB3YIOTCSL IIPY PELICHUM 337a4 €CTECTBEHHO-HAy4YHOI'0 LHKJIA, B YaCTHOCTH
¢duznueckux 3aaay.

[lens ocBoeHUs: mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOia€éHHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CIHOCOOHOCTEM O0OydYaromuxcsi Mpu
U3YYCHUU T€OMETPHUH, KaK COCTaBIIAIONICH MpeaMeTHO obnacTu «Maremartuka u
nHpopMaTuka»  4yepe3  OOeCIeYeHHWE  BO3MOXXHOCTH  IPHOOpPETCHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW U JCHCTBUM,
cnenu(UYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEITHOT0 Npo(heCCUOHATBHOTO
00pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpyuopuTeTHBIMU 33aJjladyaMu Kypca TE€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PaACHIMPSAIONIMMH M YCUITUBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

pacuIMpeHre NpeCcTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHUE TPEJCTABICHUS O MPOCTPAHCTBEHHBIX (QUTypax Kak o
BAKHEMIINX MaTEMaTUYECKUX MOJEISIX, MO3BOJSIONIMX ONHUCHIBAaTh U HU3Yy4aThb
pa3HbI€ SIBJICHUS OKPY>KAIOIIEr0 MUPA, 3HAHUE MOHATHIHOTO armapara mno pa3iaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpHUU;

dbopMupoBaHUE€  YMEHHS  BJIaJleTh  OCHOBHBIMM  TOHSTHUSAMH O
MPOCTPAHCTBEHHBIX (PUTYpaXx W WX OCHOBHBIMU CBOMCTBAMH, 3HAHHUE TEOPEM,
dbopMyT ¥ yMEHHE WX TPHUMEHSITh, YMEHHs JIOKa3bIBaTh TEOPEMbI M HAXOJIWTH
HECTaHJapTHbHIE CIIOCOOBI PEIICHUS 3a/1a4;



dbopMHupOBaHE YMEHHS PACIIO3HABATh HA YEPTEKAX, MOACISIX U B PEaTbHOM
MHUpE MHOTOTPAaHHUKM M Tella BpalleHUs, KOHCTPYUPOBATh T'€OMETPUUECKHUE
MOJEIIH;

dbopMHpoBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHUS
MaTEeMaTUYECKUX TeOopuil, GOpMUpPOBAHUE MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJCHNUN PACCYXKICHUM;

dbopMHpOBaHUE YMEHUS BIAJACTh METOJAMU JOKA3aTeIbCTB W aJITOPUTMOB
pELICHUs, YMEHUA UX MPUMEHSTh, MPOBOJAUTH JIOKA3aTEIIbHBIE PACCYKJICHHS B
XOJI€ PELICHUS CTEPEOMETPUUECKUX 33a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMHpoBaHUE TPEJCTaBICHUS O HEOOXOAMMOCTH  JIOKa3aTeNIbCTB  IPH
000CHOBaHUY MaTEMAaTUIECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JETYKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPUICHCTBOBAHUWE MHTEJUIEKTyaIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEW 00yYaronIMXcsl, MO3HABATEILHON aKTUBHOCTH, MCCIIEOBATEIBCKUX
YMEHUM, KpUTUIHOCTH MBIIUICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dbopmupoBaHue (PYHKIMOHAIBHOM TPAMOTHOCTH, PEJICBAHTHOW T€OMETPHUU:
YMEHHUSI pPaclo3HABaTh TMPOSIBIICHUS TEOMETPUYECKUX TMOHATHHM, OOBEKTOB U
3aKOHOMEPHOCTEN B PEANbHBIX KU3HEHHBIX CUTYalUSX W MPU U3YUYECHHH JIPYTHUX
y4e€OHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICITUPOBAHUSI PEATbHBIX CUTYallU, HCCIEIOBAHUS MOCTPOCHHBIX MOJEIEH,
WHTEPIIPETALUU MOJYYCHHBIX PE3YJIbTAaTOB.

OCHOBHBIMH COZIEp>KaTEIBbHBIMU JIMHUSAMU y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBusoTcs: «[IpsiMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekToppl HW  KOOpPAWHATBI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIUHUSAM Y4eOHOTO Kypca, a
dbopMupoBaHUE JIOTUUECKUX YMEHUW  pacmpeiessieTcss He  TOJIbKO 10
coJiep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyuenus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
MPOrpaMMBbl, pacHpeeEHHBIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0Opa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHITUITHAIHHBIM BOIIPOCAM OOYJArOIITHECS
oOpamiajuch  HEOJHOKpPaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
Tr€OMETPUYCCKUMH MOHSATHUSIMHU U HaBBIKAMU TMOCIICIOBATEIIBHO U MOCTYIATENIbHO, C
COOJTI0/IEHNEM MPUHIIAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPE/ICTABICHUN 00YYaIOIIUXCsl, PACIIUPS U YIITyOJIsist
e€, o0pa3ys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUU Ha YIIyOIEHHOM YPOBHE MO3BOJISET:



co3gath ychmoBus qis  guddepeHnmanmm  O0ydeHHS,  ITOCTPOCHHUS
WHIUBUIYAIBHBIX ~ 00pa30BaTEIbHBIX MPOTPaMM, OOECIEUYUTh YIIIYOJIEHHOE
H3YYCHHUE TEOMETPHUH KaK COCTABIISIONICH yaeOHOTo mpeaMeTa «MaTteMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K MPOAOKEHUIO H3YYEHUST MAaTEMAaTUKU C
yu€ToM BbIOOpa Oynymied npodeccuu, obecnedyrBasi MPEEeMCTBEHHOCTb MEXKIY
o0uM 1 ipoecCHOHATBFHBIM 00pa30BaHUEM.

Ha wusyuyenume yueOHOro kypca «l'eoMerpusi» Ha YIIIyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kmacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJICIIIO).



COAEPXKXAHUE OBYUEHUA
10 KJIACC

IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHS  cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOEe pacnosnokeHue NpsMBIX B MPOCTPAHCTBE: IE€peceKaronIrecs,
napajulelibHble W CKpeluBaromuecss npsmble. [Ipu3HakyM CKpelIUBarOIINXCA
npsAMbIX. [lapaninenbHOCTh MPSAMBIX U INIOCKOCTEW B MPOCTPAHCTBE: NapalieIbHbIC
MpsIMBIE B IPOCTPAHCTBE, MAPAILIETBHOCTD TPEX NMPSIMBIX, MAPAIIIETBHOCTD MPAMON
u 1ockoctd. [lapamiensHoe W LEHTpaJbHOE MPOEKTUPOBAHHE, H300paKEHHUE
¢uryp. OcCHOBHBIE CBOWCTBa MapajIeIbHOTO MPOEKTUpOBaHuUsA. IM3o00pakeHue
¢buryp B nmapayuieqbHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YTOJ
MEXIy NPSAMBIMH B IPOCTPaHCTBE. llapayiebHOCTh TUIOCKOCTEN: MapasulesIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYphl Ha IUIOCKOCTH: TETpasAp, MapaulesIeuIIe],
MMOCTPOCHUE CEYCHUM.

[lepneHANKYIJISIPHOCTD NPSIMOM U IIJIOCKOCTH: MEPIEHAUKYIISIPHBIC IIPSMBIEC B
IIPOCTPAHCTBE, MpsMBIEC IMAPAJUICIBHBIE W NEPIECHIUKYJISPHBIE K IUIOCKOCTH,
NPU3HAK TEPNEHAUKYJISAPHOCTH MPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOu
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
[lepneHaMKyJIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl  Ha  IJIOCKOCTb.
[lepneHANKYJISIPHOCTD  IUIOCKOCTEW: MpU3HAK  NEPHEHAMKYJISAPHOCTH  JABYX
mIockocTer. Teopema o TpEX NepPHEeHIUKYIISIpax.

VYribl B IPOCTPAHCTBE: YroJl MEXIY NPSIMOM M IJIOCKOCTBIO, JBYI'PAaHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYTPAHHBIX YIJIOB TPEXTPaHHOro yria. TeopeMbl KOCHHYCOB M CHUHYCOB s
TPEXTPAHHOIO YIJa.

MHoOrorpaHHuKHu

Buzipl MHOrOrpaHHHMKOB, pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yronpHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsSMOYTOJbHBIA  IAPAJUIEICIMUIIE] W  €r0  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas mTupamuaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
paBWIbHOW nHpaMubl. I[IpaBuibHBIE MHOTOTpAaHHUKH: NpaBWIbHAs NpHU3Ma U
npaBuibHAas TUpamMuaa, MpaBWIbHAs TPEYroyibHas NUpaMUAa U TMPABWIbHBIN



TeTpasap, KyO. IlpeacraBieHne O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JOAECKAdIP U UKOCADIP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomans OOKOBOWM MMOBEPXHOCTU W TOJHOM TOBEPXHOCTH MPSIMOU MPHU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOM MHPaMUJIBI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CumMeTpuss B NOPOCTPAHCTBE. DIJIEMEHThl CHUMMETPUU  IMPABUIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX NPHU3M, CUMMETpPUS MPaBUIbHOU
MAPaAMHU/IBI.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIPABICHHBIE W  IPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapawienenunena. TeopemMa O pas3loKEHWH BEKTOpa 1O TPEM
HEKOMIUIaHApHBIM  BeKTopaMm. [IpsmoyrompHass  cucrtema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TO4YEK. YTOJI MeExXay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[loHsATHSA: IWIMHIPUYECKAs TMOBEPXHOCTb, KOHUYECKas IOBEPXHOCTD,
cepuueckas TOBEPXHOCTb, OOpasyrouue MnoBepxHocTed. Tema BpalieHUs:
WIMHApP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. B3aumHoe pacnosoxxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxeHue Ten
BpalleHus] Ha TIOCKocTH. Pa3BépTka nmmimHapa u koHyca. Cummerpus chepbl u
niapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEME
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MpU3MBbI, HWIMHIPA, TUpaMHUIbl U KoHyca. O0bEM 1Iapa U 1M1apoBOro
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHUKOB. [Ipu3sma, BmmcaHHas B
WIMHApP, ONHCaHHAas oOKojo IwuHapa. llepeceuenune cdepsl U mapa ¢
mwiockocThlo. Kacanue mapa u chepsl miockocTsio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
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
IJIOCKOCTH € 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 BHYTPEHHErO MPOEKTUPOBAHUS, METOJ INEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. Pa3noxenue BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LEHTpaJbHAsI CUMMETpPUS, 3€pPKAIbHASA CHUMMETPHSI, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:kaaHcKoe BoCIUTAHHE:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPBI, OMPOCHI U JAPYroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMH 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B APYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHUE JYXOBHBIX LEHHOCTEM POCCUHCKOro Hapoaa, chOPMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUHM HAyKHh U JEATEIbHOCThIO YUYE€HOT0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYAs 3CTETHUKY MaTEeMaTHUUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HHU, BOCIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3710pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHHUE K
CBOEMY 3JI0POBbIO (3I0POBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryisipHas (u3NYecKasi akTUBHOCThH), (PU3NYECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW H €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr W Ppeann3oBBIBATH COOCTBEHHBIC JKU3HEHHBIE TIUIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTU4yeckoMy  O0Opa3oBaHUI0O 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.

METANIPEJMETHBIE PE3YJIBTATBI
Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

Bba3oBble Jioruyeckue JaeiicTBUS:

BBISIBIIAITH M XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMATUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHsI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh H  TPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIOMCHHUIX M YTBEPXKACHHUAX, MpejiaraTb KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JETyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIIOUCHUI 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKUX YTBEPKIACHUI
(IpsiMBIC W OT MPOTHUBHOTO), BEICTPAUBAaTh apTyYMEHTAIINIO, IIPUBOIUTE MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemieHus y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSTENLHO BBIJICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaregbcKkue 1eHCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIHE  MPOTHBOpEUYHEe,  MpoOJeMmy,
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 (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLleCcCa, a TaKkKe BBIABUTATD
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 PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSATENIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBepcaIbHbIe YueOHbIe el CTBUSA

Oo0wmenne:

BOCIPUHUMATH U (DOPMYITHPOBATH CY>KICHHS B COOTBETCTBUH C YCIOBUSIMU U
HeasiMi  OOIIEHHs], SCHO, TOYHO, TPAaMOTHO BBIp@XXaTh CBOI TOYKY 3pEHUS B
YCTHBIX U NMHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS IO XOAY pPELIEHUs 3ajJaud,
KOMMEHTHPOBATh MOJTYYEHHbIN pe3yibTar;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOJieMbl, pemaeMol 3aJadud, BBICKA3bIBaTh WJIEH, HAICJICHHbIE Ha TIOUCK
peIlIeHNs, COIMOCTABIATH CBOHM CYXKIEHHUS C CYXICHUSMHU APYTUX YYaCTHUKOB
nuanora, oOHapy»KuMBaTh pa3jMuuMe U CXOJCTBO IMO3ULMN, B KOPPEKTHOM (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

NPECTaBIISTh Pe3yIbTaThl PEIICHUsS 3a/1auM, YKCIICPUMEHTA, UCCIICOBAHMUS,
NPOEKTa, CaMOCTOSITENBPHO BBIOMpATh (opMar BBICTYIUICHHS € YYETOM 3aaad
Npe3eHTalUd U OCOOCHHOCTEH ayAUTOPUH.

Pery/isiTuBHBIE YHUBepcaJbHbIe y4eOHbIe AeiicTBUSA

Camoopranuzamnus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTEeMaTUYECKOM 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 COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHITh IPHUYHHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOM
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3rOBbIE IITYPMBl» W HHBIE), BBINOJIHATH CBOK YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

HPEAMETHBIE PE3YJIBTATBI
K xoniy 10 kiaacca o0yyaromuics HayquTCs:
o CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHATUSIMU CTEPEOMETPUU TIPHU
pelIeHry 3aa4 ¥ MPOBEJACHUN MAaTeMaTUYECKUX PACCYKICHUM;

o IIPUMEHSATh AKCUOMBI CTEPEOMETPUM M CIEACTBHS U3 HUX IPU PELICHUU
r€OMETPUYECKUX 3a/1a4;

o KJacCU(UIMPOBATh B3aUMHOE PACIIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
IIJIOCKOCTEN B MPOCTPAHCTBE, MPAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

o CBOOOJHO  OTMEPUPOBATH TMOHATHUSIMH, CBS3aHHBIMH C yIJIAMH B
IIPOCTPAHCTBE: MEXKIY IIPSAMBIMUA B IIPOCTPAHCTBE, MEXKAY NPSIMOUN U TUIOCKOCTBIO;
o CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;

o CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (IIpU3MA,

nupamuza, NpsSMOYToJIbHBINA Napaienenunen, Kyo);



° KIaccu(puIMpoBaTh ~ MHOTOTPAHHWKH,  BbIOMpas  OCHOBaHUS IS
KJaccu(uKanuu;

° CBOOOJHO  OMEpUPOBATh  TMOHSATHUSMH, CBS3aHHBIMA C  CCUCHHEM
MHOTOTPaHHHUKOB TUIOCKOCTHIO;

° BBITIOJTHSTH MapajuIeNIbHOE, IICHTPATLHOE M OPTOTOHAIBHOE MTPOCKTUPOBAHHE
GbuUryp Ha TUIOCKOCTh, BBITIOJIHATH H300pakeHHS (GUTYDP Ha MIOCKOCTH;

° CTPOUTh CEYCHHUS MHOTOTPAHHHUKOB Pa3IMYHBIMH METOJAaMH, BBITIOJHSATH
(BBIHOCHBIC) TUIOCKHE YEPTS)KM M3 PUCYHKOB IPOCTBIX OOBEMHBIX (GUTYpP: BHUI
CBEpXY, COOKY, CHU3Y;

o BBIYMCIIATH TUIOMAAN OBEPXHOCTEN MHOTOIPAaHHUKOB (IIpH3Ma, MUpaMuia),
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

. CBOOOJHO ONEPHPOBATH MOHATHSAMHU: CUMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OCbh U IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CUMMETPHUH (PUTYPBL;

o CBOOOZIHO OIEpPUPOBaTh MOHATUSIMU, COOTBETCTBYIOUIMMH BEKTOpaM H
KOOpAMHATaM B IIPOCTPAHCTBE;

o BBIIIOJIHATD JEUCTBUS HAJl BEKTOPaMU;

o pemarh 3aJayd  Ha JI0KA3aTelbCTBO MATEMATHMYECKUX OTHOLICHUH U

HaXOXIACHHUC TI'COMCTPHUYCCKUX BCIHMYMWH, IIPUMCHAA HU3BCCTHBIC MCTOIbLI IIPpHU
PEIICHUN MAaTCMATUUCCKUX 3a/1a4 ITIOBBIILICHHOI'O U BLICOKOI'O YPOBHS CJIOKHOCTH,

o IIPUMEHATh  NPOCTEUINME TPOrPAMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3314,

o U3BJIEKaTh, MPEOOPa30BBIBATh M HHTEPIPETUPOBATH HMHPOPMAIHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PUTypax, MpeJCTaBICHHYIO Ha YepTexax U
PUCYHKAX;

o IPUMEHATh  TOJYYCHHBIE 3HAHMS HA  [PAKTUKE: CPaBHHUBAaTh U

aHAJIM3UPOBATh PEAIbHbIE CUTYallUU, IPUMEHSTh U3yYEHHbIE MTOHATHUS B MpOIIEcce
MOMCKA PEIICHU MaTeMAaTHYECKH CPOPMYIMPOBAHHON MPOOJIEMBI, MOJEIUPOBATH
peanbHbIe CUTYyallud HA SI3bIKE T€OMETPHUH, UCCIEN0BATh IOCTPOEHHBIE MOJIEIHN C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, anmnapara ajireopsl, pemaTh
IPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKJIECHUEM I'€OMETPUUYECKUX BEIUYHH;
o MMETh MPEJCTaBIE€HUs 00 OCHOBHBIX 3Talax pa3BUTHS TE€OMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K konity 11 kiacca oOyJaromuiicss HayduTCs:
. CBOOOJHO ONEpUPOBATh MOHATUSAMH, CBSI3AaHHBIMH C LMJIMHIPUYECKOH,
KOHUYECKOH U ChepruecKOi MOBEPXHOCTIMH, OOBSICHITH CIIOCOOBI MOTYUYEHUS;
. ONEepUpPOBaTh MOHATHUSAMU, CBA3AHHBIMHU C TEJIAMH BPALLEHUS: LIMJIUHIPOM,
KOHyCOM, c(hepoii u mapowm;
o pacno3HaBaTh Tejla BpaueHus (HUINHAP, KOHYC, cepa U 1map) U OObACHATD
CIIOCOOBI MOTYYEHUS TEN BPALLEHUS;



o KJIaCCU(UIIMPOBATH B3AUMHOE PACIOJIOKEHNE CHEPHI U TIIOCKOCTH;

o BBIYMCIIATh BEJIWYUHBI 3JIEMEHTOB MHOTOIPAaHHHKOB W TEJI BpallCHMS,
00BEMBI ¥ IUIOUIAAM TIOBEPXHOCTEH MHOTOIPDAaHHUKOB M TN BpallleHus,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

o CBOOOJHO OMEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C KOMOWHAIIMSAMHU TEJ
BpallleHUs1 U MHOTOTPaHHUKOB: MHOTOTPaHHUK, BOUCAHHBIN B chepy U ONUCAHHBIN
0KoJI0 cepsl, chepa, BIucaHHasi B MHOTOIPaHHUK WJIM TEJIO BPAIllCHUS;

o BBIYKCIIATh COOTHOIICHUSI MEXY IUIOMIAAsIMU MMOBEPXHOCTEH U 00BEMaMu
IMOJOOHBIX TENT;
o n300pakath W3ydaemble (QUTYPHI, BBIONHITH (BBIHOCHBIE) TUIOCKHE

YepTeXH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJA CBEpXY, COOKY, CHHU3Y,
CTPOUTH CEYCHHSI TEJ BPAIICHHS,;

o U3BJIEKaTh, MHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh HHMOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX;

o CBOOOJIHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

o BBITNIOJIHATH OIlEpaliy HaJl BEKTOPAMH;

o 3a/1aBaTh MIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CUCTEME KOOP/IUHAT;

o penaTh reOMETPUYECKHUE 3a/1a4d Ha BBIYMCIICHHE YIJIOB MEXY MPSMBIMU U

IJIOCKOCTSIMHM, BBIYMCIIEHHE PACCTOSHHI OT TOYKHM 10 IUIOCKOCTH, B LIEJIOM, HA
PUMEHEHUE BEKTOPHO-KOOPANMHATHOIO METO/A MPU PEIICHHH;

o CBOOOZIHO OINEpPUPOBaTh TMOHATUSMHU, CBSI3AHHBIMM C JBUKCHHUEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHU;

o BBITIOJIHATh M300PKEHUSI MHOTOTPAHHMKOB M TN BpalleHus Mpu
napajyIeIbHOM NEPEHOCE, IEHTPAIBHON CUMMETPUH, 3€PKaJIbHON CUMMETPUH, IIPU
MOBOPOTE BOKPYT MPsIMOM, peoOpa3oBaHus moa00us;

o CTPOUTh CEYEHHsS] MHOTOTPAHHUKOB M TE€J BpALICHUS: CEUYCHMS LUIUHAPA
(mapayyienbHO M TMEPIEHAUKYISIPHO OCH), CEUYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO M MPOXOSALIME YepE3 BEPILUHY ), CEUEHUS 11apa;

o UCIIOB30BaTh METOAbl TOCTPOCHHsI CEYEHUM: METOX CIIEA0B, METOJ
BHYTPEHHETO IIPOCKTUPOBAHHUSI, METOJI IIEPEHOCA CEKYILEHN TUIOCKOCTH;

o NIOKa3bIBaTh FTEOMETPUUYECKHUE YTBEPKICHHUS;

o OPUMEHSTh TeOMETpUYeCKUe (AKThl IJsi PEIICHUs] CTEPEOMETPUUECKUX

3a7a4, MPEANoJIararoluxX HECKOJIbKO 11aroB PELIEHHUs], €CJIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM U HEsIBHOM (hopMme;

o pemarb 3aJayd Ha J0KA3aTelbCTBO MATEMATHMYECKHX OTHOLICHUH U
HaXO0XXIECHUE F€OMETPUYECKUX BEIINYNH;



o MPUMEHATh MNPOrPaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHUKALIHOHHBIE
CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKHX 3a/1ay;

o MPUMEHSATH MOJIyYEHHbIC 3HAHMS HA MPAKTHUKE: CPAaBHUBAThH, aHAIIM3UPOBATh
Y OLICHMBATh PEAJIbHBIE CUTYallUH, MPUMEHSATHh W3YUYEHHBIE IMOHATHS, TEOPEMBI,
CBOMCTBa B TMpoIllecce MOWCKA PEUICHHs MaTeMaTH4YeCKH CGHOpPMYyIUPOBAHHOM
npoOJieMbl, MOJEIUPOBAaTh pealbHbIE CHUTyallMd Ha SA3BIKE TI'COMETPHH,
UCCJIEI0BATh IOCTPOECHHBIE MOJIEIH C UCIIOJIb30BAHUEM T'€OMETPUUECKUX TOHATUIN
U TEopeM, ammapaTta aireOpbl, pemaTh MPaKTUYECKHE 3aJadM, CBS3aHHBIE C
HAXO0KJIEHUEM T€OMETPUUYECKUX BEIUYHH;

. UMETh NPEJICTaBICHUA OO0 OCHOBHBIX JTamax pa3BUTHUA TEOMETPUU KaK
COCTaBHOM 4acTH (yHJaMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosinyecTBo yacos DIeKTPOHHbIE JdomuHuMpyo1Iee
Ne OBbIC
HaumenoBanue pa3aejaoB U1 TEM NpPOorpamMmbl KOHTpOﬂb HpaKaneCKne (u“q)p B! ) HatpapIeHue
n/n Bcero Hble o0pasoBaTe/ibHbIe BOCIUTAHMSI
padoThI
padoThI pecypcbl
https://resh.edu.ru/subje = IleHHOCTH HAYIHOTO
1 BBenenue B crepeoMeTpuio 23 1 ct/lesson/4756/train/203  mo3HaHUs
558/
https://resh.edu.ru/subje = IleHHOCTH HAYIHOTO
B3aumHoOe pacrosnoxeHue npsmbIx B
2 6 1 ct/lesson/6133/conspect/ | mo3HaHus
IIPOCTPAHCTBE
272667
[lanAIeTLHOCTE IhaMEL 1 HIOCKOCTel B https://resh.edu.ru/subje | L[eHHOCTh HAy4YHOTO
3 p p 8 ct/lesson/6065/conspect/ | mmo3Hanus
IIPOCTPAHCTBE
125650/
e MM ATV HOCTE TOAMLL i https://resh.edu.ru/subje = IleHHOCTH HAYIHOTO
4 pricHA vy p p 25 ct/lesson/4724/conspect/ | mo3HaHMs
IJIOCKOCTEN B IPOCTPAHCTBE
20410/
€HHOCTb HayYHOI'O
5 VYTibl 1 paccTosTHUA 16 1 i i
MO3HAHUS
https://resh.edu.ru/subje = IleHHOCTH HAYIHOTO
6 MHororpanHuku 7 1 ct/lesson/6018/conspect/ = mo3HAHUA
221549
https://resh.edu.ru/subje | I[eHHOCTH HAyYHOTO
7 BexTops! B mpocTpaHcTBE 12 ct/lesson/4758/conspect/  mo3HAHUS
21647/
3 [ToBTOpenue, 0600mEeHNE U 5 9 [{leHHOCTH HAYYHOTO
CUCTeMaTH3alusl 3HaHUH MO3HAHUS
OBIHIEE KOJIMYECTBO YACOB 11O 102 5 0

ITPOI'PAMME



https://resh.edu.ru/subject/lesson/4756/train/203558/
https://resh.edu.ru/subject/lesson/4756/train/203558/
https://resh.edu.ru/subject/lesson/4756/train/203558/
https://resh.edu.ru/subject/lesson/6133/conspect/272667/
https://resh.edu.ru/subject/lesson/6133/conspect/272667/
https://resh.edu.ru/subject/lesson/6133/conspect/272667/
https://resh.edu.ru/subject/lesson/6065/conspect/125650/
https://resh.edu.ru/subject/lesson/6065/conspect/125650/
https://resh.edu.ru/subject/lesson/6065/conspect/125650/
https://resh.edu.ru/subject/lesson/4724/conspect/20410/
https://resh.edu.ru/subject/lesson/4724/conspect/20410/
https://resh.edu.ru/subject/lesson/4724/conspect/20410/
https://resh.edu.ru/subject/lesson/6018/conspect/221549/
https://resh.edu.ru/subject/lesson/6018/conspect/221549/
https://resh.edu.ru/subject/lesson/6018/conspect/221549/
https://resh.edu.ru/subject/lesson/4758/conspect/21647/
https://resh.edu.ru/subject/lesson/4758/conspect/21647/
https://resh.edu.ru/subject/lesson/4758/conspect/21647/

11 KJIACC

KosinyecTBo yacon DJIeKTPOHHbIE JdomuHupyo1Iee
Ne udposbie
HaumeHoBaHMe pa3aesioB M TeM MPOTrPaMMbl Konrpoar Tpakrue (wipp ) Halpap/eHue
n/n Bcero = mble cKue obpasoBaTe/bHbIE BOCIIUTAHMS
padoThI padoThI pecypcbl
€HHOCTh HAyYHOT'O
1 AHamMTHYECKasi TeOMETPUS 15 1 1 e
MO3HAHUS
5 [ToBTOpenue, oboOIICHNE U 15 1 LleHHOCTH HAyYHOTO
CUCTEeMAaTH3alMsl 3HAHHHA MO3HAHUS
https://resh.edu.ru/subje = IleHHOCTH HAYIHOTO
3 OOBEM MHOTOTpaHHHKA 17 1 ct/lesson/5629/start/230 | mo3HaHUs
82/
https://resh.edu.ru/subje | L[eHHOCTh HAyYHOTO
4 Tena Bpaienus 24 1 ct/lesson/6300/conspect/ ' 1103HAHUS
22489/
T0MATH HOBEDX HOCTH i OB LEMLL https://resh.edu.ru/subje = IleHHOCTH HAYIHOTO
5 az p 9 1 ct/lesson/4046/start/232  mo3HaHus
KPYTJBIX TET 07/
https://resh.edu.ru/subje = IleHHOCTH HAYIHOTO
6 JBro>keHus 5 1 ct/lesson/6297/start/222  mo3HaHUS
83/
7 [ToBTOpeHnue, 0600IIeHNE U 17 5 [{eHHOCTH HAYYHOTO
cUCTeMaTH3aIHs 3HAHUH MTO3HAHUS
OBHIEE KOJIMYECTBO YACOB 11O 102 3 0

ITPOI'PAMME



https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/6300/conspect/22489/
https://resh.edu.ru/subject/lesson/6300/conspect/22489/
https://resh.edu.ru/subject/lesson/6300/conspect/22489/
https://resh.edu.ru/subject/lesson/4046/start/23207/
https://resh.edu.ru/subject/lesson/4046/start/23207/
https://resh.edu.ru/subject/lesson/4046/start/23207/
https://resh.edu.ru/subject/lesson/6297/start/22283/
https://resh.edu.ru/subject/lesson/6297/start/22283/
https://resh.edu.ru/subject/lesson/6297/start/22283/

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

— T'eomerpus, 10-11 xaccel: yaeOHHK A7 0011€00pa30BaTENbHBIX YUPEXKACHHI: 0a30BBIi
n mpodunbHbed ypoBeHb/ AtanacsH JI.C., byryzop B.®., Kagommer C.b. — M.:
[Ipocsemenue

— T'eomerpus, 10 kmace/ Mep3nsak A.I'., Homuposckuii [[.A., ITomonckuii B.b., Sxup M.C.
— M.: Benrana-I'pad

— T'eomerpus, 11 kmace/ Mep3nsak A.I'., Homuposckuii [{.A., ITonmonckuii B.b., Sxup M.C.
— M.: Benrana-I'pad

METOAUYECKHUE MATEPHAJIBI V1A YUYUTEJIA

— T'eomerpusi. [Jlupmaktuueckue wmarepuansl. 10 kjmacc: yueOHoe mocoOue s
0011e00pa3oBaTeIbHBIX YUPEkKACHUN: 0a30BbIi U MpoduisHbIi ypoBeHs/ 3uB b.I'. — M.:
[Ipocsemenue

— T'eomerpust. [unmaktudeckue wmarepuanbsl. 11 kimace:  ydeOHoe mocoOue st
0011e00pa30BaTENbHBIX YUPEXKICHHA: 0a30BbIi U podmIbHbIA ypoBeHs/ 3uB B.I'. — M.:

[Ipocsemenue

— Mepznak A.I'. MaTtemaruka: anreOpa ¥ Hayaja MaTeMaTHYECKOIO aHAJINW3a, F€OMETPHUSL.
I'eometpus. VYrinyOnenusli ypoBeHb: 10 kiacc: AMIaKTHYeCKue Marepuaybl. — M.:
IIpocBemenne

— Mepsnak A.I'. MaTtemaruka: anreOpa ¥ Hayaja MaTeMaTHYECKOrO aHAJINW3a, T€OMETPHUSL.
I'eomerpust. YrinyOneHHbll ypoBeHb: 11 kmacc: nuaakThyeckue marepuaigbl. — M.
[Ipocsemienune

— banasu 3.H. I'eomerpusi: camocTosiTenbHble pabOThl Ha TOTOBBIX uepTexkax: 10-11
kiaccel — PocroB u/[l: @enukc, 2023

— T'eomerpus. 10-11 kiaccel: 3aiaHus Ha TOTOBBIX uepTexkax mo crepeomerpun/ [.H.
Kosanesa. — Bosrorpan: Yunrens

— Teomerpus. 10-11 xmaccel: TecTwl Juis Tekymiero u oboobmaromero koutposs/ [.H.
Kosanesa, H.1. Masyposa — Bosrorpan: Yuurensb

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
— https://resh.edu.ru/

— bubmmoreka [IOK



https://resh.edu.ru/

