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HOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyvaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepabHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, NPEIBABIICMBIX K
MaTeMaTU4ecKoOMy oOOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMs.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIFOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPhIBHOTO 00pa3oBaHmUs,
[IEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIHLHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOTrO Kypca TEeOMETpPHMH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHHs OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTeMaTHYCCKOMN
IPaMOTHOCTH, U3YYCHHS JIPYTUX yUYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00ydJaronuxcs
NPAaBWIBHBIX TPEJCTABICHUNH O CYINIHOCTH M IPOUCXOXJICHHH T'€OMETPHYCCKHUX
aOCTpaKIMi{, COOTHOIICHHH pPEaJIbHOTO M HJACAIBHOTO, XapaKTepe OTPaKCHHS
MaTEMaTUYECKOM HAYKOW SBIICHHH W TIPOLECCOB PEAJbHOIO MHpa, MECTE
TCOMETPUHU B CUCTEME HAYK M POJIM MAaTEMAaTHYSCKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHHS
yUYaluxcs, a TaKKe KayeCTB MBIIUICHUSA, HEOOXOJMMBIX JUIs aJanTallid B
COBPEMEHHOM OOIIIECTBE.

['ecomeTpust sBISCTCS OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KaKk oOO0ECNeYrBAaCT BO3MOXKHOCTh M3YUYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJI€ pCUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M OIPOBEPraTh
TUTOTE3bl HEMOCPE/ICTBEHHO HCIOJB3YIOTCSA TMPHU DPEIICHWU 3a1ad eCTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00MacTSIX AEATENBHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIUAIBHOTO ObITHS, (opMa
OTPaXCHHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIENIHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  AelcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU



oOpazamMu OOBEIMHSIET pa3Hble BUAbl YYEOHOM U TPYIOBOH JAESATEIBHOCTH,
ABISIETCS OAHUM U3 TPOPECCHOHATHHO BAXKHBIX KAuyeCTB, MOATOMY aKTyalbHA
3a7a4a (HOpMUPOBAHUA y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBHIHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH EATEIbHOCTH IO MHOTUM HaTpaBICHHSIM.

Llenp ocBoeHuss mporpammbl yueOHoOro Kypca «leomerpusi» Ha 0a3oBOM
ypoBHE 00yuyeHus: — oOmeoOpa3oBaTeIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  oOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
UCTIOJh30BaHMS CHCTEMAaTHYECKMX T'€OMETPHUSCKUX 3HAHUH W JIeHCTBUH,
crenuUIHBIX TE€OMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOJOHKEHHUS 00pa30oBaHMs
0 CMIEIUAIHOCTSIM, HE CBSI3aHHBIM C MPUKJIAHBIM HCIIOH30BAHHEM I€OMETPHH.

[IporpaMmMa 1O reomeTpuu Ha 0a30BOM YypOBHE TNpeaHA3HAYCHA MJIs
00yJaloOUINXCsl CPeTHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha ypOBHE OCHOBHOTO 00Iero oopazoBanus. TakuM oOpa3oM, oOydaromuecs: Ha
0a30BOM YpPOBHE JOJKHBI OCBOHMTH OOIIME MaTeMaTHUYECKUE YMEHUS, CBSI3aHHBIC
CO CHEIU(PUKON TeOMETpHH W HEOOXOAMMBIE /IS J>KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T'€OMETPHUIO Oojiee
rTy00OKO, €Clii B JalbHEHIIEM BO3HHKHET HEOOXOJIWMOCTh B T'€OMETPHYECKHX
3HaHUAX B IPOPECCUOHANBHOM ESITEIbHOCTH.

JIOCTM)KEHHE 1IeJId  OCBOEHHUS NpOrpaMMbl 00€CleUMBAaeTCs pEIICHUEM
COOTBETCTBYIOLIMX 3a7ad. llpuopuTeTHBIMM 3ajJjayaMHd  OCBOEHMsI  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISIOTCS:

e (dopMHpOBaHHE TPEJCTABIECHUS O TEOMETPUM KaK 4YacTU MHUPOBOMH

KYJIbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMUpOBaHHE NPEICTABICHHUS O MHOIOIPAaHHUKAX M Telax BpPALICHUS
KaK O BaXHEHMIINX MAaTEeMaTUYECKUX MOJEISAX, MO3BOJISIIOIINX ONMHUCHIBAThH
U U3y4yaTh pa3HbIC SIBJICHUS OKPYXKAIOIIEr0 MHUpa;

e (dopMHpOBaHHE YMEHHUS paclo3HaBaTh Ha YEpTEekKax, MOJAENHAX U B
pealbHOM MHpE MHOTOTPaHHUKH U TeJla BPaIlCHHUS;

e OBJIAQJICHHE METOJaMH PELICHUsS 3a/ay Ha MOCTPOEHUS Ha M300pakeHUsX
IPOCTPAHCTBEHHBIX PUTYD;

e (GopMUpOBaHHE YMEHHsS ONEPUPOBATH OCHOBHBIMH MOHATHUAMU O
MHOTOTpaHHHUKaX U TeJlaX BPAIICHUS U UX OCHOBHBIMH CBOWCTBaMU;

e OBIAJCHHE  AQJTOPUTMAMM  pEHICHHS  OCHOBHBIX  THIOB  3ajad;
dopmMupoBaHue yMEHHUS TPOBOJUTH  HECIOXKHbBIE JJOKa3aTeJIbHbIC
paccyXIeHusi B XOJl¢ PEUICHHs] CTEPEOMETPUYECKHX 3a7ad U 3a4ad ¢
MPAKTUYECKUM COJIEPIKaHUEM;



e pa3BUTHUE MHTEJUIEKTYaIbHbBIX u TBOPUYECKUX crocoOHocTeH
oOyyJaromuxcs, TMO3HABATEILHONW  aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUU, KPUTHYHOCTU MBIIIJICHUS;

e (QopmMmupoBaHue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS TE€OMETPUUECKUX
HNOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTyallUsIX W TMPU U3YYECHUU APYTUX YYCOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPHUH U CO3/1aBaTh T€OMETPUUECCKUE MOJICIIH, TPUMEHATh OCBOCHHBII
FEOMETPUUECKUN amnmapaT [Jis pelieHUus PaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OIIEHUBATH MOJTYUYCHHBIC PE3YIbTATHI.

OTANYUTENHLHONM OCOOEHHOCTBIO TMPOrpPaMMBbl SIBJISIETCS BKJIIFOUEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4eHHs 3ajJay, peliaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TTIO3HAHUS, ¥ ONIPEICIIEHHBIM 00pa30oM OpraHU30BaHHAs paboTa HaJl
HUMH, YTO CIHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M IMPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE WHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIPeIMETA.

[Ipeanourenue oTaaércs HArISAIHO-KOHCTPYKTUBHOMY METOY OOy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
NPaKTUYECKON AesATEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yyalluXxcs B Kypce€ CTEpEOMETpUU IPOBOAMUTCS 3a CUYET pelleHusd 3aJad Ha
COo3JaHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpPUPOBAHHE
NpOCTpPaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJIAIHOCTh, a OINEpUpOBaHME oOOpa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJTHOTO COIEPHKAHUS.

OcHoBHBIE cojaepkaTenbHble JUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOpBI U KOOPAMHATHI B IIPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacrpenensieTcs He TOJbKO [0 COAEPKATEIbHBIM JIMHUSM, HO U IO TOJiaM
00y4eHUS Ha YPOBHE CPEIHET0 OOIIEro 00pa3oBaHHUs.

Coaep:xanue o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEIAMETHBIM pe3yJbTaTaM
OCBOGHHS paboyeil mporpamMMbl, pacnpenelEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM o0Opa3oM, dYTOOBl OBIAJIEHUE T'COMETPUUCCKUMHU
MOHSATHUSMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJII0ICHUEM ITPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIOYAJIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHHUN OO0YJYaIONIUXCs, PACHIUpSIST H
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE



Ha n3yuenne reomerpun orBoaurcs 2 yaca B Hepesro B 10 knacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0ydenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, mnpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIECTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleibHble M CKpeIIUBaroluecs mnpsMsle. [lapamienbHOCTs NpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajylejbHbIE IIPSMbIE B  MPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MNPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN napajijiebHbIe IIJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lpocreiimue mpocTpaHCTBEHHbIE (GUTYPHI  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayjiesenurne; MoCTpOeHUEe CeYSHHIA.

[TeprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE IapajuIeJIbHbIE W NEPIEHAMKYISAPHBIE K IUIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IPsIMOH
NEPIEHIUKYIIAPHON INIOCKOCTU. YTIbl B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM  Yrojl  JBYI'PAHHOIO  yrija.
IlepnieHaAUKYIIAp ¥ HAKJIIOHHBIE: PACCTOSSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IloHsATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHUKA, BBIIIYKIIBIC
Y HEBBIIYKJIbIE MHOTOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajuleJIenunes; U ero cBoucrsa. Ilupammpma: n-yronpHasd nupamuzaa, TpaHH U
OCHOBaHHE NMHPAaMU/Ibl; OOKOBasl M MOJHAS IOBEPXHOCTh MUPaMUAbL; IPABUIIbHAS U
yCeu€HHasi MNHpaMuja. OJNEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOT'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBWJIbHAS IMPaMUJA; NPaBUIIbHAs TPEYroJibHAS IMpaMHUIAa W TNPABUIIBHBIN
TeTpa’ap; KyO. IlpencraBieHue o mNpaBWIBHBIX MHOIOTPAHHUKAX: OKTadIp,
noJieKka’ip ¥ ukocasap. CeyeHust npu3Mbl U MUPAMHUJIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  OJJEMEHTBl CUMMETPUM B IIHpaMHJIAX, NapaJIeIenuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JOuaroHaid, YIJIbl.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSAMON MPU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON IPU3MBIL.
[Inomaasr OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABHIBHOM MHUPAMHIIbI,
TeopemMa o MiIomaau yceu€HHo mnupamunbl. [lonarue 006 o00bEMe. OO0BEM
MUpaMUIbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEll.

11 KJIACC

TeJia BpalueHus

Hunuuaapudeckast MMOBEPXHOCT, obOpazyrorniue UTUHIAPUIECKON
MOBEPXHOCTH, OCh UIWUJIWHIPUYECKOW TOBEpXHOCTH. [lunmwHAp: OcCHOBaHUWS U
OOKOBasi TOBEPXHOCTh, OOpa3zyromas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKON MOBEepXHOCTH. KOHYC: OCHOBaHUE M BepIlIMHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpasyrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETp; IUIOMAIL TOBEPXHOCTU CQEpBhI.
B3aumuoe pacrnonoxenue chepbl U IMIIOCKOCTH; KacaTelbHas MIOCKOCTh K cepe;
TI0aab cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka IUIUHIPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss YW MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BNUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpalICHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactsus u3 He€. OO0bEM TMIMHIpA,
koHyca. O0BEM mapa u miomaas chepsl.

[lono6ubie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAJSIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Cedennsi nwiMHApa (HapaJiieIbHO M TEPHEHIUKYISIPHO OCH), CEUYEHUSs
KOHyca (mapajuiebHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIHMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtop Ha miockocTy U B mpocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXkeHHEe BEKTOpa Ha 4yucio. Pa3noskeHne BeKTopa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AaHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnatel Bektopa. Ilpocreiimue 3agaun B
KOOpJAMHATax. YTron Mexay Bekropamu. CkalsipHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMH U IDIOCKOCTAMH. KOOpauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIbTATbBI
JIMUHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKAAHCKON MO3UIIUKA O0YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WJIE€HA POCCHICKOro O0OIlecTBa, NPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JMUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K WCTOJIb30BAaHUIO ITHX JIOCTHIKEHUM B JPYrUX Haykax, TEXHOJIOTHAX, chepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCUIICKOro Hapoma;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, DJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTUKECHHUI HAYKU U JEATEIHHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKMM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXIcHUN;
BOCIIPUMMYHBOCTBIO K MAaTEMaTHYECKUM aCIeKTaM Pa3jIMuHbIX BUJOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATH MAaTeMATHYCCKHE 3HAHUSA B
HMHTEpecax 370poBOro U 6e30macHoro obpasa KW3HHU, OTBETCTBEHHOTO OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢buszruecKoro
COBEpILICHCTBOBAHUS, npu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHOM
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cpepam  NpPOodEeCCHOHATILHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBHIOOD
Oynymeil mnpodeccun U peann3oBbIBATh COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4eCcKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4ecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO DKOJIOTMYECKOW KYJIbTYphl, TOHUMAHHEM BIUSHUS
COIMAITEHO-3KOHOMHYECKHUX TIPOIECCOB HA COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpembl, OCO3HaHWEM TJ00ATBHOTO XapakTepa OSKOJOTHYECKHX IMpoOJieM;
OpUEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pelIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeipl, IUTAHUPOBAHHS IIOCTYIKOB M OIEHKH WX
BO3MOYXHBIX TIOCIICJICTBUI JUIsI OKPY>KAFOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd ¥  OOINECTBEHHOW TIPAaKTHUKW, TOHUMaHHUEM
MaTEMaTHYECKOM HAyKu Kak c(epbl 4YeIOBEUeCKOW JeATEIbHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYMMOCTH JIII PAa3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYEeCKOW KYJBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHIAWNBUAYAJIBHO W B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe Pe3yJabTaThl OCBOSHHUS MPOrpaMMbl Yu4eOHOTO IpeaMera
«MaTtemaTuka» XapaKTepU3yITCA OBJIaJICHHUEM YHUBEPCATbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
0eUCmBUAMU, YHUBEPCAIbHLIMU Pe2YTIIMUBHLIMU OeliCMEUIMUL.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecneyusarom
Gdopmuposanue 6a308bIX KOCHUMUBHBLIX NPOYECCO8 0OVUaOWuUxcs (oceoemue
Memo0o08  NO3HAHUSL  OKpYJcawue2o  Mupa,  NpuUMeHeHue  JI02UYEeCKUX,
uUccne008amenbCKux onepayull, ymerui pabomams ¢ ungopmayueti).

ba3oBble JJoruueckue AeMcTBHS:

e BBIIBJIITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MTPU3HAKK MaTEeMaTUUECKUX
O0OBEKTOB, TOHSATHHA, OTHOIICHWH MEXIAy MOHATHAMH; (HOPMYIHpPOBATH
ompeieieHUs]  TOHSATUM;  yCTAHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KiIaccu(UKaIy, OCHOBaHUS /i OOOOIICHWS W CpPaBHEHHS, KPUTEPHUH
MPOBOAUMOIO aHAJIN3a;

e BOCIpUHUMATH, (QOpMyIHpPOBaTH W  MPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPJUTEIbHBIE W OTPUIATENIbHBIC, €IMHUYHBIC, YaCTHBIE WU OOIIUE;
YCIIOBHBIC;

e BBUIBJLITH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTuBopeunsi B (akTax, JTaHHBIX, HAOJIOACHUSIX W YTBEPKICHHUSIX;



npeajiaraTb ~ KpUTEpUM IS BBISIBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e JieNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKJIECHUN (IIpsIMbIE U OT IPOTUBHOI'O), BHICTPAMBATH apTyMEHTALHUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0® penieHUs yuyeOHOM 3ajauu (CpaBHUBATH HECKOJBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSATEILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIENI0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MNpoOIeMy,
yCTaHABIMBaTh HWCKOMOE MW  JaHHOe, (opMUpOBAaTH  THUIOTE3Y,
apryMeHTHUPOBATh CBOIO MO3UINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITEIILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro
0o0BbEKTa, SBJIEHUSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENIBHO (HhOPMYIHPOBATH 0OOOIIEHUSI M BBIBOJIBI 10 PE3yJIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHUSA, OLICHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YNIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOLECCa, a TAKKE BBIIBUIAThH
IPEIIIONIOXKEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

e BBUIBJIATH JeUUUTH UHOOPMALMU, JAHHBIX, HEOOXOIMUMBIX UIsl OTBETa
Ha BONPOC U IS PELICHMS 3aa4H;

e BBIOMpaTh HMHQOPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMALUIO
pa3IUYHbBIX BUAOB U (OPM IIPEACTABIICHHUS;

e CTPYKTYypUpPOBaTh HH(POPMAIUIO, IPEACTABIATH €€ B pasiuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOATEILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvle  KOMMYHUKamueHwvle  Oelicmeus, o0becnequusarom

cpopmMuposaHHocms COYUANbHBIX HABLIKOE 00YYAIOUWUXCA.

Oowmenne:



BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4d, KOMMEHTHPOBATh MOJyYEHHBIN pE3yJIbTAaT;

B X0J1e 00CYXJAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
npo0OJieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HALIEJICHHBIE HA MTOUCK
pElIEHNs; CONOCTABIATh CBOM CYXKIEHHUS C CYXKICHHSIMU JPYTUX
YYAaCTHUKOB JHMAJIOTa, OOHApYKUBaTh pa3jiMyMe W CXOJICTBO IMO3UIIMIA; B
KOppeKTHOU (hopme GOpMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  OJKCIEPHMEHTA,
UCCIIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJIEHUS C YYETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHun4ecTBo:

3)

NOHMMaTh W HCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHIAUBUAYaTLHON paOOTHI MPU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ysibTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH s, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl U
KOODJMHUPOBATh CBOW JCHCTBHS C JAPYrUMH UICHAMH KOMAaHJbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTECPHSIM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gdopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM pElIeHUs 3a]1aud, BRIOUPATh CIIOCO0 peleHUsI
C Y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UHGOpPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEJIbHOW pedIIeKCMH Kak OCO3HAaHHS
COBEPIIAEMBbIX JECUCTBUM W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CAaMOKOHTPOJIS TIpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYEeCKOM 3a1a4u;

NPEABUNIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaud, BHOCUTb KOPPEKTUBBI B JI€ATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENTLCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OLCHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, INIOCKOCTh.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CJEACTBUS W3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMH: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBats B3anMHOE pacrojiokKeHUE MPSMBIX M IIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JABYTPAHHBIA YTOJ, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJjla; JUHEWHBIA YroJ JABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHWK, BBIMYKJIBIH W HEBBITYKIIBIH
MHOTOTpaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPABWIBHBIM MHOTOTPAaHHHUK.

Pacno3snaBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (MHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TIapajuieNienure, Kyo0).

Knaccupunupoath ~ MHOTOTPaHHUKH, BEIOUpas OCHOBaHUS  JUIS
Kiaccuukaruu  (BBIMYKJIBIE M HEBBITYKJIbIE MHOTOTPAaHHUKH; TIPABUJIbHBIC
MHOTOTPaHHUKH; TIPSIMbIE€ U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPHUHITUTIBEI TOCTPOSHUS CEUCHU M, UCIIOIB3YsI METO/T CEOB.

CtpouTh CceueHHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBINOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HaX0XkKJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3iaM Wiu
aJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MpPH PEUICHUHU
CTaHJIAPTHBIX MaTEeMaTUYECKHX 3a7lad HAa BBIYMCICHUE PACCTOSTHUU MEXKIY IBYMS
TOYKaMH, OT TOYKH JIO TMPSIMOH, OT TOYKH [JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMbIMH.

PemaTe 3aaun Ha HAXOXKACHHUE TEOMETPHUUECKUX BEJIUUYHH IO 00pasiaM uiu
aqropuTMaM, TPUMEHSS HW3BECTHBIE AHATUTUYECKUE METOJbl TP PEIICHUU
CTAaHIAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPSIMOM U IIJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsats 00BEMBI U TUIOMIAA TOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ TM[OpuMEHEeHueM (QOpMyJ; BBIUUCHATH COOTHOIIEHUS MEXIY
IJIOIA/ISIMU TTIOBEPXHOCTEH, 00BEMaMU TTOJOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh TOHATHUSMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HWHTEPIPETUPOBATH HUHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha 4YepTekax U
PUCYHKaX.

[IpumensTs reoMerpuueckue ¢GakThl ISl PEIICHUS CTEPEOMETPUUYECKHUX
3a71a4, MPEANOoIaralMx HECKOJIBKO IaroB PELICHUs, €CIU YCIOBUSI IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensaT, mpoCTEWIIME MPOTPAMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIyYEHHBIC 3HAHUS HA MNPAKTUKE: aHAIM3UPOBATH pPEabHbIC
CUTyallud W TPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IOUCKA PEUICHUS
MaTeMaTH4YeCKu CPOPMYIUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUECKUX TIOHATHI U TeOpeM, ammapara aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4H, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUYMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs TMOBEPXHOCTh, OOpasyroiue
IWIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIWHAP,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKOI MOBEPXHOCTH, KOHYC; cheprudecKkas MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (WIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CLIOCOOBI MOTYYSHHS TEl BpaIlCHUSI.

KnaccudummpoBats B3auMHOE pacronoxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIApOBOM CJIOW, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Boluncnate 00BEMBI M IUIOMIAAM  TOBEPXHOCTEH  Ted  BpalleHus,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIHCAaHHBIA B cdepy U
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpalICHUS.

BbluncnsaTh COOTHOIIEHUS MEXAY MIIOHIAJIMHU MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (QUTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
duryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS T BpalllCHUSI.

N3Bnekarh, HHTEpHNpPETUPOBATH U MPeoOpa3oBBIBaTH HWHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJIHATE JEUCTBHUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATH, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[TpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSIMHU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpPA, YIroJd MEXKIY
BEKTOpPaMHM, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJISIPHOE MPOU3BEACHUE, PpACKIAJbIBaTh BEKTOp IO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPABHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensTe reomeTpuueckue (aKThl MJIS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJarallinX HECKOIBKO IIar0oB PEUIEHUs, €CIU YCIO0BUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiiline reoMeTpUYECKHE 3a1a4yd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAXO0XJICHHE T€OMETPUUECKUX BEJIMYHMH M0 00pa3liaM WM aJIrTOpUTMaM, IPUMEHSSI
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAH/IAPTHBIX MATEMATUUECKUX 3a]1a4.

[IpuMmeHaT, mpocTemMe NPOrpaMMHBIE  CpPEACTBA U JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOAMTE TPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IMPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MONYyYEHHBIE 3HAHUS HAa MPAKTUKE: AHAIU3UPOBATH PEAJbHBIC
CUTyallUM W IIPUMEHSATh HW3YYCHHBIE TMOHATHS B MPOLECCE IOWCKA PEIICHUS
MaTeMaTu4eckd CHOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh pPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPUHM, MCCIEI0BATh NOCTPOEHHBIE MOJEIH C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpEM, ammapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKIECHUEM T€OMETPUYECKUX BEJIMYMH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Kourpoububie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 BBenenue B ctepeomMeTpuio 10
) [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
3 [lepnieHIUKyYIAPHOCTD MPSAMBIX U 2
IIJIOCKOCTEMN
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 OO6BbEMBI MHOTOIPAHHUKOB 9 1
7 [ToBTOpEHME: CeUEHHUs], pACCTOSIHUA U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KVIACC

KosnnyectBo yacos DJIEeKTPOHHbIE

HaumeHnoBanmue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )

NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE

padoTsbI padoTsbI
pecypcsl

Tena Bpamenus 12

OO6bEMBI TEN 5 1

BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpEeHue, 0600IICHNE, 7 1

cucTeMaTu3anus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

n/
n

Tema ypoka

KoaunuecTBo 4acos

Konrpoan
Bce P

ro

HbIE
padoTbI

IIpakTHye
CKHe
padoThI

JlaTa
H3yYeH
usi

DJeKTpoHHbIe NH(POBbIe 00pa3oBaTebHbIE PecypChl

OcHoBHBIE
TTOHATHS
CTepEOMETPHH:
TOYKa, Mpsmas,
TJIOCKOCT,
MIPOCTPAHCTBO.
[IpaBuna
n300pakeHUs Ha
PHUCYHKaX:
n300pakeHUS
IUIOCKOCTEH,
napajuiebHbIX
MPSIMBIX
(oTpe3koB),
CepeHbI
oTpe3Ka

POIII 10 xnacc https://resh.edu.ru/subject/17/10/ M3III 10 kmacc
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_less
on,video subject program_ids=31937339,32663023,31937337
class_level ids=11,10

IlonsaTus:
MepeceKaroImecs
MJIOCKOCTH,
MEePECEKAOIINECS
npsimMas u
MJI0CKOCTh

Vpok "llepecekaroniuecs v napauiesibHbIC MPSIMbIC B
npoctpanctee” (MOLI)
https://uchebnik.mos.ru/material view/lesson templates/19653467me

nuReferrer=catalogue




ITonsarus:
MEPECEKAOIINECS
IUIOCKOCTH,
MEePECEKAIOIINECS
npsMas u
IUIOCKOCTh

3HAKOMCTBO C
MHOTI'OrpaHHUKamM
U, n300pakeHne
MHOTI'OIr'paHHUKOB
Ha PUCYHKaXx, Ha
MMPOCKIUOHHBIX
gepTeKax

Ypok "Muororpanauk" (MOIII)
https://uchebnik.mos.ru/material view/atomic_objects/74422417men
uReferrer=catalogue

HauanpHbie
CBEJICHUS O KyOe
Y TIUpaMUJIE, UX
Pa3BEPTKU U
MOJEIH.
CeueHus
MHOTOTPaHHUKOB

Buneo "Ky6" (MDIII)
https://uchebnik.mos.ru/material view/atomic_objects/7820148 ?men
uReferrer=catalogue

HauanpHpie
CBeZieHHsI 0 KyOe
U IUpaMUJIE, UX
Pa3BEPTKU U
MOJEINH.
CeueHns
MHOTOTPaHHUKOB

Ypoxk "[Mupamupa" (M3ILL)
https://uchebnik.mos.ru/material view/atomic objects/8584985?men

uReferrer=catalogue

[Tousarue 00
AKCUOMATUYECKO

Ypoxk "Axcuomsl crepeomerpun’ (MOIII)
https://uchebnik.mos.ru/material view/atomic objects/7454937 ?men




M HOCTPOCHHUHU
CTEPEOMETPHUU:
AKCHOMBI
CTEPEOMETPUU U
CIICICTBUS U3
HUX

uReferrer=catalogue

TTousrtue 00
AKCUOMAaTHUYECKO
M IIOCTPOECHUU

VYpoxk "Axkcuomsl crepeomerpun (MOILI)

CTEPEOMETPHUH: ] i )
8 https://uchebnik.mos.ru/material view/lesson templates/27124147me
aKCHOMEI
nuReferrer=catalogue
CTEPEOMETPUH 1
CIIEICTBUS U3
HUX
ITousitre 00
aKCMOMaTHYECKO
M MOCTPOECHUH VYpok "lIpenmer ctepeomeTpun. AKCHOMBI CTEPEOMETPHUH. "
9 CTEpPECOMETPHUU: (MDBII)
AKCUOMBI https://uchebnik.mos.ru/material view/lesson templates/750023?men
CTEPEOMETPUHU U uReferrer=catalogue
CJIIEICTBUS U3
HHUX
[Tousarue 00
aKCUOMaTHYECKO
Vpoxk " Akcuomsl crepeomerpun. CiencTBUS U3 aKCUOM"
M TIOCTPOEHUU
(MDBII)
10 CTEPEOMETPUH: ) ] ) ) )
https://uchebnik.mos.ru/material view/atomic objects/9529585?men
aKCHOMBI

CTCPCOMCTPUH U
CJICACTBUA U3

uReferrer=catalogue




HHNX

B3aumHuoe
PacIoJIOKEHNE
MPSIMBIX B
. POII 10 kmacc https://resh.edu.ru/subject/17/10/ M3III 10 kimacc
MPOCTPAHCTBE: ) _ .
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video less
11 MEePECEKAIOIINECS . . .
on,video subject program ids=31937339,32663023,31937337
, TapaJuieJIbHbIC .
class level ids=11,10
"
CKPEIIUBAOIINEC
S TIPSIMbIE
[TapannensHOCTH
MIPSIMBIX U
IIJIOCKOCTEMN B
MIPOCTPAHCTBE: " "
VYpok "B3zanmMHOe pacnosiokeHue IpsMbIX B IPOCTPAHCTBE
12 napasieabHbIe )
(POII) https://resh.edu.ru/subject/lesson/6133/start/272668/
MpsIMbIE B
MIPOCTPAHCTBE;
MapajuieJIbHOCTh
TPEX MPSIMBIX
[TapannensHOCTH
MPSMBIX U .
N VYpoxk " [lapanienbHOCTh NPAMBIX, TAPATUICIBHOCTh MPSMOU U
IIJIOCKOCTEH B
wiockoctu" (MOII)
13 MPOCTPAHCTBE: X .
https://uchebnik.mos.ru/material view/lesson templates/10878517me
[TapannensHOCTH
= nuReferrer=catalogue
psIMOM U
IIOCKOCTH
Vbl ¢ Ypok "VTiibl ¢ COHaNpaBIEHHBIMU CTOPOHAMH. YTOJ MEKIY
14 COHAIPABJICHHBI npsMbivu." (ML)

MU CTOpOHaAMHU

https://uchebnik.mos.ru/material view/atomic objects/7816527?men




uReferrer=catalogue

Yron mexnay

Ypok "VYron mexay npsambimu” (M3OIL)

15 MPSAMBIMU B https://uchebnik.mos.ru/material view/atomic objects/7803398?men
IIPOCTPAHCTBE uReferrer=catalogue
Vron Mexy Ypoxk "VYron mexay npsaMmbiMu. [leprnienaukynsipHbie npsample”
(MDBII)
16 MPSAMBIMH B ] o
https://uchebnik.mos.ru/material view/lesson templates/19429377me
MPOCTPAHCTBE
nuReferrer=catalogue
[TapannensHOCTH
17 MJI0CKOCTEH: VYpoxk "[lapamnensHocTh mockocteit" (POL)
napajuielibHbIe https://resh.edu.ru/subject/lesson/6129/start/131672/
TTOCKOCTH
VYpok "[lapanneasHOCTh MIOCKOCTEN: TEOpEMA O JIMHUSAX
CroiicTa IIEPECEUCHHUS JBYX HapaJ'IJ'IeJ'IBHEIX IJIOCKOCTEN CUTpeTI:eI/I
18 T IIJIOCKOCTBIO; TEOpEMa O HIjSIMOI/I, [IEPECEKAIOIIEN OJIHY U3 IBYX
. napauieabHbIX miockoctei" (MOIII)
IJIOCKOCTEN i o
https://uchebnik.mos.ru/material view/lesson templates/23733817me
nuReferrer=catalogue
[Ipocreitmme
IIPOCTPAHCTBEHH
19 ble GUTYpBI HA Ypok "Terparap u napamenenunen” (POII)
TUIOCKOCTH: https://resh.edu.ru/subject/lesson/5444/start/221486/
TeTpasap, Kyo,
MapajienenuIe
VYpoxk "[loctpoenue ceuenuii" (MOILI)
ITocTpoenue i i ) ) )
20 . https://uchebnik.mos.ru/material view/atomic objects/88820247men
CEUYEHUM
uReferrer=catalogue
)1 IToctpoenue VYpok "[loctpoenne ceuenuit kyoa" (MILL)
CEUEeHU U https://uchebnik.mos.ru/material view/atomic objects/888586?menu




Referrer=catalogue

KontposbHas
paboTta 1o Teme
"IIpsimble u
IJIOCKOCTH B

Ypok "10 knacc. KontponsHas padota "AKCHOMBI
crepeometpun"" (MOII)

22
IIPOCTPAHCTBE. https://uchebnik.mos.ru/material view/lesson_templates/81021?menu
[TapamtensHOCTB Referrer=catalogue
MIPSIMBIX U
IUIOCKOCTEH"
[Tepnenukyssp
HOCTb IIPSIMOM U
3 MJIOCKOCTH: VYpoxk "[lepnenaukynsipHoCThb npsMoi u iockoctu" (POI)
NEPIEHINKYIAPH https://resh.edu.ru/subject/lesson/4724/start/20411/
bI€ TIPSIMbIE B
MPOCTPAHCTBE
[Ipsimbre Vpok "[lapanneasHOCTh OPSIMBIX, MPSIMOUM U TIOCKOCTH"
o4 napajjejIbHbIe 1 (MQLH)
NEPIEHIUKYIISIPH https://uchebnik.mos.ru/material _view/atomic_objects/7441703?men
BI€ K INIOCKOCTH uReferrer=catalogue
Y "IT epIie .
Tpsimblc pok "l[Ipsmas, neprneHauKyIJIsipHas K MIOCKOCTH
[TapanienbHble IpAMbIC, MEPICHANKYIISPHBIE K INIOCKOCTH"
napasuiebHbIE U
25 (MDBII)
MEepHEHIUKYIISPH ) ) )
https://uchebnik.mos.ru/material view/lesson templates/19583487me
BI€ K IIJIOCKOCTH
nuReferrer=catalogue
IIpuznak
26 MEPIICHAUKYISIPH Vpox "lIpu3Hak neprneHIMKyIsIpHOCTH NPSMOU U MIIOCKOCTH"
OCTH MPSAMOU U (POII) https://resh.edu.ru/subject/lesson/4757/start/20566/
IIOCKOCTH
27 IIpusnax Ypoxk "[Ipu3Hak nepneHuKyIspHOCTH MPSIMOM U INIOCKOCTH. "




NIEPIEHIUKYIIPH
OCTH NPAMOU U

(MDBII)
https://uchebnik.mos.ru/material view/lesson_templates/46994 ?menu
Referrer=catalogue

IJIOCKOCTH
Teopema o VYpoxk "Teopema o npsiMOH, NEpHEHAUKYISIPHOM MIIOCKOCTH"
)3 psIMO (MD1II)
NEPIEHINKYIISPH https://uchebnik.mos.ru/material view/atomic objects/8432583?men
OM TIJIOCKOCTH uReferrer=catalogue
Teopema o Ypok "Hapannenmiocm nimCKOCTeﬁ: Teopema o npsmoi,
HpsIVOi MEPIECHINKYIISIPHON OJHOM M3 JBYX MapajuleIbHbIX
29 HepTIeH Ky AP mwiockocter" (MDII)
oif ILIOCKOCTH https://uchebnik.mos.ru/material view/lesson templates/23733747me
nuReferrer=catalogue
Teopema o VYpok "Teopema o npsAMoi, NEPHIEHAUKYIIPHON K TUIOCKOCTH"
30 NPAMOM (MDIII)
NEPIEHINKYIISIPH https://uchebnik.mos.ru/material view/lesson templates/14063727me
0¥ TIJIOCKOCTH nuReferrer=catalogue
[TepnienauKyssip
Y HaKJIOHHBIE!
paccTosiHue OT
31 TOYKH JI0 VYpoxk "llepnienaukymnsap u Hakinorabie" (POIL)
IJIOCKOCTH, https://resh.edu.ru/subject/lesson/6127/start/221519/
paccTosiHuE OT
NpsSMOM 10
IIJIOCKOCTH
Eiﬂﬁiﬁiﬁ?ﬁﬂp Vpox "llepniennukynsip 1 HakJIOHHBIE. PaccTosiHUE OT TOUKH J10
32 paccTosiHuE OT mockocti.” (M3II)

TOYKH J0O
IIJIOCKOCTH,

https://uchebnik.mos.ru/material view/lesson templates/1956908 ?me

nuReferrer=catalogue




paccTosiHue OT
IIPSIMOM 110
IUIOCKOCTH

[lepnenuxyssp
Y HaKJIOHHBIE!
pacCcTosHHE OT

VYpox "llepienaukynsip 1 HakJIoHHAs. Teopembl 0 AJTMHAX
MEePHEHANKYIIApa, HAKIIOHHBIX U UX MpoeKuil. Teopemsbl 0 Tpex

TOYKH IO
33 TOCKOCTH neprneHauKysapax (npsimast u oopatHas)" (MOIII)
’ https://uchebnik.mos.ru/material view/lesson templates/19653797me
paccTostHue OT
. nuReferrer=catalogue
NpAMOM 10
IUIOCKOCTH
[Tepnenukyssp
¥ HaKJIOHHEBIE:
paccTosiHuE OT Vpok "PaccTosiHre OT TOYKH JI0 TWIOCKOCTU. Teopema o Tpex
34 TOYKH JI0 neprnesaukynspax" (MOII)
IJIOCKOCTH, https://uchebnik.mos.ru/material_view/lesson_templates/1436834?me
paccrosiHue Ot nuReferrer=catalogue
NpsSMOM 10
IUIOCKOCTH
Ve B
IIPOCTPAHCTBE: VYpok "Yron Mexay npsiMoil u miaockocteio" (MOLL)
35 YIoJ1 MEXIY https://uchebnik.mos.ru/material view/atomic objects/8513838?men
NpAMON 1 uReferrer=catalogue
IUIOCKOCTBIO
JIByrpaHHbIi
yroJ1, TNHEHHBIN VYpox "JIByrpanssiii yron" (MOILI)
36 yroi https://uchebnik.mos.ru/material view/lesson templates/46678 7menu

JIBYTPaHHOTO
yria

Referrer=catalogue




JIByrpaHHbIN
YI0J1, IMHENHBIN

Ypoxk "JIByrpannsiii yron" (MOLII)

37 yroJi https://uchebnik.mos.ru/material view/lesson templates/1973317men
JIBYIPaHHOI'O uReferrer=catalogue
yria
[Iepnenuxyssp
HOCTh
UIOCKOCTe: VYpox "llepnenauxynsipHocTs iockocteir" (POII)
38 MPU3HAK P PICHI y' P
https://resh.edu.ru/subject/lesson/4748/start/20810/
MEePIEeHANKYISIPH
OCTH JIBYX
IJTOCKOCTEMN
[Tepnenukyssp
HOCTb . .
.. Vpok "llepnenaukynsipHocTh miockoctel. CBoiicTBa
IUIOCKOCTEM: I
39 NpEAEAK HepHeH,I[I/IKYJ"ISIpHHX HJ'IOCK(‘)CTeI./I ( )
https://uchebnik.mos.ru/material view/lesson templates/2098501 ?me
MEPIECHINKYIISPH
nuReferrer=catalogue
OCTH JIBYX
IJIOCKOCTEH
[Tepnienaukyssip
HOCTb v - -
IOCKOCTEI: poxk "llepnieHauKyIsIpHBIE HJIOCKOCTI/I;” IEZHSII(
40 IpHAEAK HepHeHI[I/IKYJ"IﬂpHOCTI/I z[ByX' HJIO.CKOCTCI/I ( )
https://uchebnik.mos.ru/material view/lesson_templates/19822407me
MEPIICHAUKYISIPH
nuReferrer=catalogue
OCTH JBYX
IJIOCKOCTEN
Teopema o Tpéx VYpok "Teopema o Tpéx nepnenauxymngpax" (MILI)
41 MEPIIEHINKYIIApa https://uchebnik.mos.ru/material view/lesson templates/7732067men
X uReferrer=catalogue




Teopema o Tpéx

VYpoxk "Teopema o TpEX mepneHauKyIsIpax U oOpaTHas K Heil"
(M3II)

42 MEepIICHANKYISIpa ) L . .
< https://uchebnik.mos.ru/material view/atomic_objects/84317137men
uReferrer=catalogue
Teopema o Tpéx VYpox "Teopema o Tpex neprieHaukymnspax. Pemenune 3amaq"
43 MeprIeHANKYIsIpa (ML) . . . )
< https://uchebnik.mos.ru/material view/atomic_objects/84317327men
uReferrer=catalogue
KontponbHas
pabora 1mo Temam
"[leprieHquKymsp VYpoxk "10 knacc. Kontponshas padota "[1nockoctu B
44 HOCTb IPSAMBIX U npoctpanctee"" (MOII)
IIoCcKocTen" 1 https://uchebnik.mos.ru/material view/lesson templates/125128?men
"Vrusl MeXIy uReferrer=catalogue
MPSIMBIMU U
IJIOCKOCTAMHA"
[Tonsatue
MHOTIOTpaHHUKA,
OCHOBHBIE
3JIEMEHTHI
45 MHOTOTI'paHHUKa, Ypok "Muororpanauku" (POIII)
BBIIYKJIBIE U https://resh.edu.ru/subject/lesson/6018/start/221550/
HEBBIITYKJIbIC
MHOTOTPaHHUKH;
pa3BEpTKa
MHOTOI'paHHUKA
[Ipusma: n-
Ypoxk "[Ipuzma" (POIII)
46 yroJIbHas

Ipu3Ma,; rpaHu u

https://resh.edu.ru/subject/lesson/5443/start/21270/




OCHOBAHUA
IIPU3MBIL; IIpsiMast
1 HAKJIOHHAas1
IIPU3MBI;
OoKoBas 1
ITOJIHAs
TOBEPXHOCTh
MIPU3MBI

47

[Tapannenenunen
)
MIPSIMOYTOJIbHBIN
napajuieJenume;|
H €r0o CBOMCTBaA

Buneo "Tapamnenenunen” (MOIII)
https://uchebnik.mos.ru/material view/atomic objects/7820064?7men
uReferrer=catalogue

48

[Mupamuga: n-
yroJibHas
NUpaMuIa, TpaHu
1 OCHOBaHUE
MUPAMU]IBI;
OoKoBasg 1
MoJIHAas
MOBEPXHOCTh
MUPAMU]IBI;
MpaBUJIbHAS U
yCce4yEHHas
nupamuaa

Ypoxk "[upamupa" (POLIL)
https://resh.edu.ru/subject/lesson/5866/start/221576/

49

IIpaBuinbHbIE
MHOT'OTPaHHUKH:
MIOHATHE
[IPaBUIILHOTO

Ypoxk "I[IpaBunbubie MHOTOrpanHuku" (POII)
https://resh.edu.ru/subject/lesson/4023/start/149352/




MHOTI'OI'DaHHUKA;
IIpaBUJIbHAS
Ipu3Ma u
IIpaBUJIbHAS
MIAPaMHU/JIA;
IIpaBUJIbHAS
TpeyroyibHas
nupamuia u
MIPaBUJIbHBIN
TeTpasap; Kyo

[IpencraBnenue
O TMPaBWJIBHBIX
Buneo "lIpaBunbnbie MHOTOrpanHuku’ (MOILI)
MHOTOTpaHHUKAX . . . . .
50 https://uchebnik.mos.ru/material view/atomic objects/94667527men
: OKTasp,
uReferrer=catalogue
TOAEKAdIp U
HUKOCadP.
CummMmerpus B
MPOCTPAHCTBE:
CUMMETpUS
OTHOCUTEIBLHO .,
o Ypok "Cummer—pus B npoctpancTBe. [[o~HA~THE mpaBUILHOTO
TOYKH, IPSMOH,
MHO TOTPaHHU KA. DJIE"MEH "Thl CHMMET "pHH Ipa-
IJIOCKOCTH.
51 BWJIb—HBIX MHO—TOTpaHHu—KoB" (MDIII)
DJIEMEHTBI ) -
https://uchebnik.mos.ru/material view/lesson_templates/729277 ?men
CUMMETPHUH B
uReferrer=catalogue
NUpaMuUIax,
napajuieJenumne;y
ax, MPaBUIIbHBIX
MHOTOTpaHHUKAX
52 Beruucnenue VYpoxk "Muororpanssie yriast" (POLI)




JIIEMEHTOB
MHOTI'OIr'paHHUKOB
: p€opa,

AvaroHaliv, yrjibl

https://resh.edu.ru/subject/lesson/6063/start/21120/

53

[lnomane
OOKOBOI
MMOBEPXHOCTU U
MOJIHOM
MMOBEPXHOCTHU
MIPSIMOM TIPU3MBI,
TJTOTIA b
OCHOBaHHI,
Teopema o
OOKOBOM
ITOBEPXHOCTHU
NPAMOUN MPHU3MBbI

VYpoxk "[Ipusma. Ilnomaas O0KOBOM 1 MOJHON MOBEPXHOCTH."
(MDBI)

https://uchebnik.mos.ru/material view/lesson_templates/10868397me
nuReferrer=catalogue

54

IImomane
OOKOBOM
MMOBEPXHOCTH U
MMOBEPXHOCTHU
MPaBUJILHOM
MTUPaAMU/IBI,
Teopema o
IUIOIAaN
OOKOBOM
MMOBEPXHOCTHU
YCEYEHHOU
MTUPAMH/IBI

Ypok "®opmysbl BEIYUCIESHUS TJI0MAEH OOKOBOM U MOJTHOM
noBepxHocTed nupamusl.” (MOLI)
https://uchebnik.mos.ru/material view/lesson templates/1958704?me
nuReferrer=catalogue

55

KoHnTponbsHas

VYpok "10 knace. KonrponbHas pabota. MHOrorpaHHuku"




paboTta o Teme

"MHOrorpaHHUK

I/I"

(MDBII)
https://uchebnik.mos.ru/material view/lesson_templates/96038?menu
Referrer=catalogue

ITonsaTue 00

Ypok «O noustun o6bEMa tena. CBoiicTBa 00EMOB TEID)
(MDII)

56 .
00BéMe https://uchebnik.mos.ru/material view/lesson templates/1950186?me
nuReferrer=catalogue
O6LEM VYpoxk "[Tupamuna. O6vem nupamuast" (MOIL)
57 https://uchebnik.mos.ru/material view/atomic_objects/7470430?men
MHPAMUIBI
uReferrer=catalogue
O6BEM VYpoxk "[Mupamuna. O6wem nupamuast.”" (ML)
58 https://uchebnik.mos.ru/material view/lesson templates/1938367 ?me
MHPAMUIBI
nuReferrer=catalogue
O6BEM VYpoxk "[Mupamuna. O6vem nupamuast.”" (ML)
59 https://uchebnik.mos.ru/material view/lesson templates/15348?menu
MU PaMHU B
Referrer=catalogue
O6LEM VYpox "O6bem nupamubl. Pemenne 3agaa EI'D" (MOII)
60 https://uchebnik.mos.ru/material view/atomic_objects/8396394?men
MUPaMU b
uReferrer=catalogue
Ypok "O6wveM npusmsl" (MDII)
61 O06BEM TTPU3MBI https://uchebnik.mos.ru/material view/atomic_objects/7488009?men
uReferrer=catalogue
Ypok "O6beM npsmMoii pu3Mbl U IIMHApa. Pemenue 3aqayu”
62 O06BEM TIPU3MBI (MOLL) ) S ) )
https://uchebnik.mos.ru/material view/atomic objects/74578707men
uReferrer=catalogue
Ypok "O6beM mpusmsL." (MOIII)
63 OO0BEM TPU3MBI https://uchebnik.mos.ru/material view/lesson_templates/821472?men
uReferrer=catalogue
64 KoHnTponbsHas VYpoxk "KonTtponsnas padota "O6bémbl Ten"" (ML)




paboTta o Teme
"O0BEMBI
MHOTOI'PaHHUKOB

"

https://uchebnik.mos.ru/material view/lesson_templates/100622?men
uReferrer=catalogue

65

[ToBTOpEHME,
0000mmeHne
CUCTEMaTH3AITUS
3HAHUM.
IToctpoenue
CEYEHUN B
MHOTOTPaHHUKE

Vpox "Penienue 3a1a4 Ha MOCTPOCHHUE CEUECHUN
MHororpanHukos" (MOIII)

https://uchebnik.mos.ru/material view/lesson templates/23186467me
nuReferrer=catalogue

66

[ToBTOpEHME,
006001IeHNE
CUCTEMaTU3aIUA
3HaHUMU.
Beruucnenune
pacCTOSIHUN:
MEXy IBYMs
TOYKaMH, OT
TOYKHU JI0
MpsAMOM, OT
TOYKHU JI0
IIJIOCKOCTH,
MEXKIY
CKpELIMBAIOIINM
UCS MPSMBIMU

Vpok "Pemenre reomeTpuuecKux 3aa4 KOOPAUHATHBIM
MEeTOJO0M. Brluncienne paccTosHusE MEXLy
ckpentuBarommumucs npsameivu” (MOIII)
https://uchebnik.mos.ru/material view/atomic objects/8738349?men
uReferrer=catalogue

67

Hrorosasa
KOHTPOJIbHAS
pabota
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[ToBTOpEHME,
00o0mmenune
CUCTEMaTH3AIUS
3HAHUM.
Brruncienue
YIJIOB: MEXKY
CKPEITUBAIOIINM
UCS PSIMBIMH,
MEXKy NPSIMOU U
IJTOCKOCTBIO,
JIBYTPAHHBIX
YTJIOB, YIJI0OB
MEXITY
TJIOCKOCTSIMU

VYpox "[Ipsimast B mpocTpaHcTBE B KOOpAMHATAaX. Beraucienue
yria MeXJIy NpsIMbIMU KOOpAuHATHBIM MeTtofoM" (MOILLI)
https://uchebnik.mos.ru/material view/atomic objects/8962201?men
uReferrer=catalogue

OBII[EE
KOJIMYECTBO
YACOB T10
[TIPOTPAMME

68




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThI

Jara
HU3yUyeHus

DJIEeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: neHTp, paanyc, JuameTp;
IO/ MIOBEPXHOCTH CHephl

BsaumHoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTeNlbHas INIOCKOCTh K
cdepe; momaab cheps

N3obpaxenue chepsl, mapa Ha
mrockoct. CeueHus mapa

[unmuaapudeckast TOBEPXHOCTH,
00pasyromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IIMITHMHIPUYCCKON
MOBEPXHOCTH

HunmuHap: ocHOBaHMS ¥ OOKOBas
MMOBEPXHOCTh, 00pa3yroIas 1 OCh;
IIoIaas OOKOBOM U ITOJIHON
MMOBEPXHOCTHU

N3o0paxenne MuiIMHAIpa Ha TII0CKOCTH.
PazpépTka nmnuaapa. CeyeHus

IUIUHIPA (TTIOCKOCTBIO, TapalIeIbHOM
WJIHM TIEPIEHAUKYISIPHOM OCH IIIIMHAPA)

Konunueckas HoBepXHOCTh, 00pa3yroIiue
KOHMYECKOM MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MOBEPXHOCTU




Konyc: ocHOBaHue U BepIMHa,

o0pasyromias 1 0ck; IIOMAAb OOKOBOW U

IIOJTHOW ITOBEPXHOCTH

YceuéHHbli KOHYC: oOpasyrouue u
BBICOTA, OCHOBAaHUS U OoKkoBast
IIOBEPXHOCTH

10

N300pakenne KoHyca Ha IOCKOCTH.
PazBépTra konyca. CeueHust KOHyca
(TUIOCKOCTHIO, MapaIIeIbHON

OCHOBAHUIO, U TIJIOCKOCTHIO, TIPOXOISAIIEH

yepe3 BepIINHY)

11

KomMOunarus ten BpaiieHus u
MHOTOTPaHHUKOB

12

MHOrorpaHHuK, ONMUCAHHBINA OKOJIO
cdepsr; cepa, BucaHHas B
MHOTOTPaHHUK WJIH B TEJIO BpalICHUS

13

TTousarue 00 00véme. OCHOBHEIE
CBOMCTBA 00BEMOB TeN

14

O06BEM IIUIMHAPA, KOHYCa

15

O06bEM 11apa u wiomaas chepsl

16

[TonoOHbIE TENa B MPOCTPAHCTBE.
CooTHOIIEHUS MEXTY IJIOIASIMU

MMOBEPXHOCTEH, 00bEMaMU TOI0OHBIX TEI

17

KontponpHas padota o temam "Tema
Bpamenus" u "O6beMsl Ten"

18

BeKTOp Ha INIOCKOCTHU U B TPOCTPAHCTBC

19

CnoxxeHue U BbIYUTaHHE BCKTOPOB

20

YMHOXKEHHE BCKTOpPa Ha YUCJIO




21

Pasnosxenue BexkTopa 1o TpéM
HEKOMILJIaHapHbIM BekTopam. [IpaBuio
napajiesenumnesa

22

Pemenne 3amad, CBI3aHHBIX C
IIPUMEHEHHUEM MPABUJI JEUCTBUN C
BEKTOPaMH

23

[IpsimoyrosbHas cucteMa KOOpAWHAT B
npocrtpaHcTse. KoopauHarel BekTopa.
[Ipocrenmme 3aga4n B KOOpAMHATAX

24

Yron mexay Bekropamu. CKasipHOE
MPOU3BEICHUE BEKTOPOB

25

Beruncnenue yriioB Mex1y NpsMbIMU U
IIJIOCKOCTSIMHA

26

KoopanHaTHO-BEKTOPHBIN METOT TTPU
pELIeHUH TeOMETPUUECKUX 3a/1a4

27

KonTtponsHas padota o Teme "BekTopbl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHui. OCHOBHBIC
¢urypsl, GhakTel, TEOPEMBI Kypca
IJIAHUMETPUHU

29

[ToBTOpEeHUE, 0000IICHNE 1
cucreMmarusanus 3HaHuii. OCHOBHbIE
¢burypsl, GhakThl, TCOPEMBI Kypca
TJIAHUMETPU U

30

[ToBTOpEHue, 06001EeHNE U
cucTeMaTH3allus 3HaHUH. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHUSI




[ToBTOpEHue, 0600IICHNE U

31 cUCTeMaTH3alus 3HaHUi. 3aiauu 1
TUTAHUMETPUH U METObI UX PEIICHHUS
[ToBTOpEHUEe, 0000IICHNE U

0 cucremaTu3anus 3HaHuii. OCHOBHBIC !
¢burypsl, (hakThl, TEOPEMBI Kypca
CTepeOMeTpUHr

33 Hrorosas koHTposbHas paboTa 1

34 [ToBTOpEHue, 06001EeHNE U |
cHCTeMaTH3aIHsI 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




YYEBHO-METOINUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anre6pa 1 Hayajaa MaTeMaTHYECKOro aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., Byty3os B.®., Kagomues C.b. u

npyrue, AkuuonepHoe o0mectBo «M3narensctBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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CepTucpukaT 70934637294673842013505600744898115503965151 2644
Bnageney #urynockan MpuHa BUkToposHa

OedcTevTened C13.06.2023 no 12.06.2024



http://www.tcpdf.org

		2024-01-22T15:03:29+0500




