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HOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHOro kypca «l'eoMerpusi» 06a30BOTO YpOBHS IJis
oOyuaromuxcs 10 —11 xmaccoB paspaborana Ha ocHoBe DenepanbHOTO
rOCYJJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa CpPEeIHEro o0Iero oopa3oBaHus,
C yu4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA, TMPEABABIIEMBIX K
MaTeMaTH4eCKOMY OO0pa3oBaHUI0, W TpaAulluid pPOCCUIMCKOrOo 00pa3oBaHMs.
Peanmzarnust mporpamMMbl 00ecrieunBaeT OBJIAJICHHE KIIOUYEBHIMU KOMIIETCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY ISl CaMOpPa3BUTHUS M HEMPEpPBIBHOTO 00pa3oBaHmUs,
[IEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEILHOTO pPa3BUTHS
JUYHOCTH O0YYAIOIIMXCS.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh ydeOHOTO Kypca TEeOMETpHM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHHs OOYCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpeIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOyUYCHHsS TEOMETPHHM B HANPAaBICHUH JIMYHOCTHOTO
pa3BuTHs oO0ywaromuxcsi, (QopMupoBaHUS (YHKIIMOHAIBHOW MaTEMaTUYECKON
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y 00yyaronmxcs
NPABWIBHBIX MPEICTABIEHUNH O CYIHOCTH M MPOUCXOXKIACHUH T€OMETPHUUYECKUX
aOCTpaKIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapakTepe OTpaKeHUs
MAaTEMATUYECKOW HAYKOW SBJIEHHM M IIPOLECCOB PEAIBHOTO MHUpPA, MECTE
Tr€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAUMBIX HJisi aJanTaludd B
COBPEMEHHOM OOIIIECTBE.

['eomerpust sBisieTcsi OMHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHHsA, TaK KaK OOECNEYMBACT BO3MOXKHOCTh M3YUYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HaYYHOW HAINPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU H3YUYECHUU OO0YyUYaIOIIUMHUCS
MOHSITHIHBIX OCHOB T€OMETPUHU Y TTOCTPOCHUH EMOYKH JIOTHUESCKUX YTBEPIKICHUM
B XOJE pEIICHUS TeOMETPHUECKHX 3a/lad, YMEHHUE BBIIBUTATh W OMPOBEPTaTh
TUMOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA MPH PEIICHWH 3a7a9 €CTeCTBEHHO-
HAYYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHre OpHUeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIICCTBEHHYIO POJIb BO
BCEX 00JIACTAX MESITEIBHOCTH dYeloBeka. OpHEHTAIMs 4YellOBEKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIMaJbHOro ObITHSA, ¢dopma
OTPaXCHHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCHENIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBaHusi  JeHCTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BUABI yYEOHOM M TPYIOBOH NEATEIBLHOCTH,



ABIISETCS OJHUM M3 TMPO(ECcCCHOHANBHO BAXKHBIX KAadecTB, MOXTOMY aKTyalbHa
3ajadya (opMUpOBaHUA y OOYYaIOIMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUSI Kak
Pa3HOBHIHOCTH OOpa3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTHUECKOH eATEIHbHOCTH TI0 MHOTUM HaTPaBICHUSIM.

Llenp ocBoeHusi mporpamMmbl yueOHoOro Kypca «leomerpus» Ha 0a30BOM
ypoBHE 00yuyeHus: — o0uieo0pa3oBaTeIbHOE M OOIIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETeHUs U
UCTIOJB30BaHMUS CHUCTEMAaTHYECKUX TEOMETPHUECKUX 3HAHUH ©  JIeHCTBUH,
crenUIHBIX TEOMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOAOKEHHUS 00pa30BaHHUS
0 CIIEIUAIEHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJHBIM HCIIOIB30BAHHEM I€OMETPHUH.

[IporpaMmma 1o reoMeTpur Ha ©0a30BOM YpOBHE TMpeJHA3HAYCHA IS
00yJaroIMXCsl CPeHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha ypOBHE OCHOBHOTO 00ImIero odpaszoBaHusi. TakuM oOpazoMm, oOydaromuecs Ha
0a30BOM YpPOBHE JOJDKHBI OCBOHWTH OOIIME MaTeMaTHUYECKUE YMEHWsI, CBSI3aHHbBIE
CO CHEerUpUKON TeoOMETpHH W HEOOXOAMMBIC I J>KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T'€OMETPHUIO OoJjiee
riIyOOKO, €clid B JajbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPHUUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JESTEIHHOCTH.

JlocTkeHne 1enu OCBOEHUS TMPOrpaMMbl OOECIIEYUBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISOTCS :

e (opmupoBaHue TpeACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPY>KAIOIIUM MHUPOM;

e (opmupoBaHHE TMpEACTaBICHUS O MHOTOTPAaHHUKAX M Telax BpPAICHUS
KaK O BOXXHEHMIIIMX MAaTEMaTUYECKUX MOJEIISAX, O3BOJISIIOIINX ONKCHIBATH
U U3y4aTh pa3HbIC SIBICHUS OKPYXKAIOIIEro MHUpa;

e (dopMHpOBaHHE YMEHHUs paclo3HaBaTh Ha YEpTekKax, MOJAEIAX U B
pealbHOM MHpE MHOTOTPaHHUKH U TeJla BPaIICHHUS;

e OBJIAQJICHHE METOJaMH PELIECHUS 3a/ay Ha MOCTPOEHUS Ha M300pakeHUsX
IPOCTPAHCTBEHHBIX (DUTYD;

e (GopMHpOBaHHWE YMEHHsS OINEPUPOBATH OCHOBHBIMH TMOHATHUAMHU O
MHOTOTPAHHUKAX M TeJlaX BPAIICHUS U UX OCHOBHBIMH CBOWCTBaMU;

e OBJAJCHHE  AQITOPUTMAMM  pEIHICHHS  OCHOBHBIX  THIOB  3a/ay;
¢opMupoBaHue yMEHHUS TPOBOJUTH  HECIOXKHBIE  JOKa3aTelIbHbIC
paccyXIeHusi B XOJl¢ PEIICHHS CTePEeOMETPUYECKHX 3ajad M 3a1ad ¢
MPAKTHYECKUM COJIEPIKaHUEM;

e Dpa3BUTHE  MHTEJUIEKTYaJIbHBIX M  TBOPYECKHX  CIIOCOOHOCTEH
OoOy4arouuxcs, IMO3HABAaTEJIbHONH  AKTUBHOCTH,  HCCJIEIOBATEIbCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS;



e (QopmMmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTyallUsIX W TPU U3YYEHUU APYTUX YYCOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTEeH, GOpMyIUpOBaTh HX Ha S3bIKE
TEOMETPUM U CO31aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT Uil pelieHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH MMOJYYCHHBIC PE3yJIbTATHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBIIIETCS BKIIOYEHUE B KYpC
CTEpEOMETPUM B Hauajle €ro u3y4eHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEICIEHHBIM 00pa30M OpraHu3oBaHHasi paboTa Haj
HUMH, YTO CIIOCOOCTBYIOT PAa3BUTHIO JIOTHUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIMPYET MPOTEKAHWE MHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTajgbHEHIIIeMy U3YUCHUIO TIpeaMeTa.

[Ipeanourenue oTaaércst HArIsIHO-KOHCTPYKTHBHOMY METOAY OOY4YEHUS, TO
€CTh TEOPETUYECKHUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH NMPEIMETHO-
NPaKTUYECKON NesTEeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEICTABICHUN Yy
ydaluxcs B Kypce CTEpEOMETpUU NPOBOAMUTCS 3a CYET pelIeHHs 3ajJad Ha
CO37aHMEe  MPOCTPAaHCTBEHHBIX O0pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Coznanue obOpaza TPOBOJUTCS C OMOPOM Ha
HATJIATHOCTh, a OINEpUpoBaHME oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEPKaHUSI.

OcHoBHBIE cojepkaTelbHble TUHUU Kypca «l'eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble U MIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAMHATHI B NMIPOCTPAHCTBE». DOPMUPOBAHUE JIOTHUECKUX YMECHUN
pacrpenensiercs He TOJbKO [0 COAEpP)KATEeNbHBbIM JIMHUSM, HO M 1O rojam
00yYeHHUS Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHHUs.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOILIEE IMPEIMETHBIM pPE3yIbTaTaM
ocBOoeHHS pabodeil mporpamMMbl, pacupenenEHHBIM M0 ToJaM OOydYeHHs,
CTPYKTYPHUPOBAaHO TakKuM oOpa3oM, 4YTOOBI OBJIAJICHUE T'COMETPUUYECKUMHU
MNOHSITUSMHU U HABBIKAMHU OCYIIECTBIISIIOCH MOCIEAOBATENBHO U MOCTYNATENbHO, C
coOI0/IeHNEM TPUHIIATIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOYAINCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OOYyJaIOUUXCs, PACHIUpSIS H
yrayOmsist e€, o0pasyst MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

Ha n3yuenue reomerpun orBoautca 2 yaca B Heaeno B 10 kimacce u 1 yac B
Henento B 11 kiacce, Bcero 3a ABa rojaa ooyuyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npocTpaHcTBO. IloHsATHE 00 aKCMOMAaTHYECKOM MOCTPOEHUU CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsIMBIX B IPOCTPAHCTBE: IIEPECEKArOIIUecs,
napajulelbHble W CKpeluuBaroluecs npsMble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B  MPOCTPAHCTBE: NApajylejbHbIE IIPsSMbIE B  MPOCTPAHCTBE;
[1apaJUIEIbHOCTh TPEX IPSAMBIX; NAPAIIEIBHOCTD IIPSAMOU U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMM CTOPOHAaMM; YIOJI MEXAY NpPsMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEM IapaJijieibHbIC IIJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [Ipocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  Ha
IUIOCKOCTH: TE€TPA3Ip, KyO, Mapaieaenunes; IoCTPOCHUE CEUYEHUH.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MPSAMBIE B
IIPOCTPAHCTBE, IIPsAMBIE IapajulelIbHbIE U IMEPHEHAUKYISAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPIECHAMKYJISIPHOCTH IPSAMOM M IUIOCKOCTH, TeOpeMa O MpAMOu
NEPHEHIUKYISAPHON IIIOCKOCTH. YTIBI B IIPOCTPAHCTBE: YrOJl MEXKIY NPAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroj, JIMHEHMHBIM YroJl  JBYI'PAaHHOIO  yrija.
IlepnieHAUKYIIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSHUE
OT M[psAMOM 10  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: INPU3HAK  IEPIEHIUKYJPHOCTH  JBYX
mIockocTenl. Teopema o TpEX NEPIEHAUKYIAPAX.

MHoOrorpaHHuKH

IloHsAiTHE MHOTOIpaHHUKA, OCHOBHBIC JIEMEHTHI MHOI'OTPAHHMKA, BBIITYKJIBIC
Y HEBBIIYKJIbIE MHOIOTPAaHHMKH; pa3BEPTKAa MHOTOrpaHHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU M OCHOBaHMS MPU3MBL; MpsMas U HAKIOHHAsl MPU3MbI; OOKOBas U
IIOJIHAS ITIOBEPXHOCTh IIPU3MBI. [lapamtenenunen, IIPSAMOYTOJIbHBIN
napajuleJIieline] U ero cpoucrsa. [Iupammpa: n-yronmpHas nupamupaa, rpaHd u
OCHOBaHHE NMUPaMU/Ibl; OOKOBAs M MOJIHAS IOBEPXHOCTh MUPAMHU/IbI; TPABUIIbHAS U
yceu€HHas nupamuaa. OJEMEHTbl Mpu3Mbl W nupamuabl. [IpaBuibHbIE
MHOT'OTPaHHUKH: MOHATHE NPABWIBHOTO MHOI'OTPAaHHUKA; IIPaBUJIbHAS IPU3MA U
IIPpaBWJIbHAS NMPAaMHJA; NPaBUIIbHAs TPEYroJibHAS IMpaMHUIa W TNPABUIIBHBIN
TeTpa’ap; KyO0. IlpencraBneHue o NpaBWIBHBIX MHOTOIPAHHHUKAX: OKTadp,
noneKa’ap u ukocasap. CeueHus NprU3Mbl M TUPaAMULBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPUS OTHOCUTENBHO TOYKH, MPSIMOM,
IJDIOCKOCTU.  DJEMEHTBl CUMMETPHUM B IHpPaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



Bbluncienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, [MaroHalid, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSAMON MPU3MBI,
IUIOIAJb OCHOBaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaas OOKOBOM MMOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIBI,
TeopemMa O MiIom@aau yceu€éHHoW mnupamuiabl. [lonstue o6 o0BEMe. OO0BEM
OUPAMUJIbI, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMu OJIOOHBIX TEJI.

11 KJIACC

TeJia BpalueHus

HunuHaapudeckast MMOBEPXHOCTD, obpazyroriue ATUHIPUICCKON
MOBEPXHOCTH, OCh IWJIUHIPUYCCKONW TMMOBEpXHOCTU. [{uamHAp: OCHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3yrolas W OCh; IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKO moBepxHOCTH. KoHyC: ocHOBaHME U BeplInHa, 00pasyromias
U OCh;, IUIONAAb OOKOBOM M TIOJTHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue U BbICOTa; OCHOBaHMS M OOKOBasi TOBEPXHOCTb.

Cdepa u map: 1meHTp, paauyc, IUaMeTp; IUIOHIAAb MOBEPXHOCTH CQeEphl.
Bzaumuoe pacrnonoxenue chepsl U MIOCKOCTH; KacaTeabHas MIOCKOCTh K cdepe;
IJI0IIA b ChEepHI.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIMHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMMCAaHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpallCHUSI.

[Tonsitre 060 06BEMe. OcHOBHBIC CBOMCTBa 00BbEMOB Tenl. Teopema 006 00béMe
NpsIMOYTOJIBHOTO Tapajuienenunena u ciuencteus u3z He€. OO0BEM HUIUHIpA,
koHyca. O0BEM 11apa u miomaasb chephl.

[Tomo6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIIAISIMHU
MOBEPXHOCTEH, 00bEMaMU OJAOOHBIX TEJL.

Ceuennsi nwiuMHapa (MapajjieIbHO U TMEPHEHIUKYISIPHO OCH), CEUYEHUs
KOHyca (MapajjeilbHOe OCHOBAHUIO U MPOXOJSINEe Yepe3 BEpUIMHY), CEUEHUS
mapa.

BexTopbl H KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B ipocTpaHcTBe. Cl0oXKeHUE U BBIUUTAHUE BEKTOPOB.
YMHOXEHHUE BEKTOpa Ha 4Kciio. PaznoxeHne BeKTOpa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. IlpaBuno mnapamnenenunena. Pemienue 3amad, CBSI3aHHBIX C
MPUMEHEHUEM TIpaBUi JAeHCTBUM ¢ Bekrtopamu. IIpsiMmoyronpHas cucrema



KoopauHaT B mpocTpaHcTBe. Koopaumnatel Bektopa. Ilpocreiimme 3amauu B
KOOpJMHATax. Yron Mexay Bekropamu. CKalsgpHOE MPOHU3BEIEHUE BEKTOPOB.
Borunciienne yriioB MexJy OpsIMBIMH M IJIOCKOCTAMH. KoopAMHATHO-BEKTOPHBIN
METO]I IIPU PEILIEHUU T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3YyJbTAaThl OCBOCHHUS MpPOTpaMMbl y4eOHOro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxknanckoe Bocniutanme:

c(hOpMUPOBAHHOCTHIO TPAXKITAHCKON MO3UIIUHA O0YYAIOIIETOCsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O WJIEHA POCCHUMCKOro oOIecTBa, MPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TrpaxaaHCKoro obmecTBa (BBIOOPHI, OMNPOCHI W Mp.), YMEHHEM
B3aUMOJICHCTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIUSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY U HACTOSIIEMY POCCUMCKONW MaTEMAaTUKH, IICHHOCTHBIM OTHOIIICHUEM K
JOCTHXKEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIKOJIBI,
K HCIOJB30BAaHUIO ITHUX JOCTHIKEHUH B JPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

OCO3HAaHUEM JTyXOBHBIX IIEHHOCTEH POCCHUHCKOTO HapoJa;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OSTUYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C TMTPAKTHYECKUM ITPUMEHECHHEM JTOCTHKEHUN HAYKH U IESATEILHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IIOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUPY, BKJIIOYas 3CTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIICHUI, pacCyXICHUN;
BOCIIPUMMYHBOCTBIO K MAaTEMAaTHYECKUM aCIIeKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMCHHS TPHUMEHSATh MaTeMaTHYECKHE 3HAHHUS B
WHTEpECax 3JI0POBOTO M 0€30MMacHOro 00pa3a >KU3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3JI0pPOBOC MHUTaHWE, COATAaHCUPOBAHHBIN PEKHUM 3aHATHH H

OT/ABIXA, perynspHas dbuznueckas aKTUBHOCTH); bu3rIecKoro
COBEPILICHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOU
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cepam  mpodecCUOHATBLHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPUIIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymeit mnpodeccun U pealn30BbIBATH COOCTBEHHBIC JKU3HEHHBIC IUJIaHBI;



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U
caM00Opa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHICCKUX 3a7a4 MAaTeMAaTHUECKON HAIIPaBICHHOCTH.

JKoJI0rn4YecKoe BOCIIUTAHHE:

c(hOpPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYphl, IOHUMAHHEM BIUSHUS
COIMAITEHO-DKOHOMHYECKHUX TIPOIECCOB HA COCTOSHHUE MPUPOTHON M COIUATBLHOM
Cpenpl, OCO3HaHWEM TJI00ATBLHOTO XapakTepa OSKOJOTHYECKHX MpolJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MaTeMaTHYeCKMX 3HAHWW IS PEIICHUS 3a7a4 B
00JIaCTH  OKpY)KaromIeH cpejbl, IUTAHHUPOBAHUS TOCTYIIKOB M OIICHKA UX
BO3MOXKHBIX TIOCIICJICTBUH JIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAaKTUKW, TMOHUMaHHUEM
MaTEMaTUYCCKOM HayKu Kak c(epbl 4YelIOBEYECKOH JIeATEIBHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PA3BUTHS IMBWJIM3AIMU; OBJIAJICHHEM SI3bIKOM
MaTEeMaTUKA M MaTeMaTHYCCKON KyJIbTYpOH KaK CpPEJCTBOM IIO3HAHMS MUPAa;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEIbHOCTD
UHAUBUAYAIBLHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIE PEe3yJIbTaThl OCBOCHHUS IMPOTPaMMbI Y4eOHOTO IpeaMera
«MatemMaTHKa XapaKTEePU3YIOTCS OBJIIAJICHHEM YHHUBEPCATHHBIMHU
NO3HABAMENbHBIMU  OCUCMBUAMU,  YHUBEPCAILHBIMU — KOMMYHUKAMUBHLIMU
OeticmeusMU, YHUBEPCATbHBIMU PeSYISMUBHbIMU OeUCMBULMU.

1)  Vhuusepcanvnvie  nosmasamenwvHuvle  Oelicméusi,  0Oecneyusaom
Gopmuposanue 0aA308bIX KOSHUMUBHBIX NPOYECco8 obyuaowuxcs (0ceoenue
Memoo0o8  NO3HAHUSL — OKPYJcalowe20  Mupa,  NpUMEHeHue  JI02UYeCcKux,
Uccie008amenbCKux onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble Jornueckue AecTBU:

e BBISBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMATHICCKUX
OOBEKTOB, TOHSATUH, OTHONICHUH MEXAY MOHATUAMH; (HOPMYITUPOBATH
OTIpeJIeICHNs]  TIOHSATUH;  YCTAHABIMBATh CYIIECTBEHHBIH  MPU3HAK
KiIaccu(uKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
MIPOBOJIUMOTO aHAJIH3a,;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa3OBBIBATh  CYXKICHHS:
yYTBEPIUTEIbHBIC W OTPHUIATEIbHBIC, CIWHUYHBIC, YaCTHBIE W OOIIHE;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
npoTuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM I BBIABICHHUS ~ 3aKOHOMEPHOCTEH U
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX M
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUCHUHN 110 aHAJIOTHUH;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
yTBEPXACHUN (IIPSAMBIE U OT MPOTHBHOTO), BEICTpAaUBaTh apryMEHTAIHIO,
NPUBOANTh TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBHIBATH COOCTBEHHBIE
CYXJICHUS U BBIBO/JIBI,

e BBIOMpATH crnoco0® penieHUs yuyeOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEIIeHHs, BbHIOMPATh Hauboyiee NOAXOASIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KAaK MCCIIEIOBATEIbCKUA MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MNpoOsIeMy,
yCTaHABIMBaTh MCKOMOE M  JaHHOe, (OpMHUpPOBATH  THIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IIPOBOJIUTH CaMOCTOSITENIbHO CIITAHUPOBAHHBIH HKCHEPHUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHMIO OCOOEHHOCTEH MaTeMaTH4eCKOIo
0o0BbEeKTa, SIBJIEHUS, TPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIHPOBATH 0OOOILEHUS U BBIBOJIBI 10 PE3YJIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, HCCIEAOBaHUs, OLICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHNUI];

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKkKe BbIIBUTaTh
IPEIIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmeii:

e BBIIBJIATH JeDUUUTH HUHOOPMALMU, JAHHBIX, HEOOXOIUMBIX IJii OTBETa
Ha BOIIPOC U JJISl PEeLICHUS 3a1a4u;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3IMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM MPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MH(POPMAIUIO, PEACTABNIATH €€ B pa3sNuuHbIX (popmax,
WITIOCTPUPOBATH TPaPUUECKH;

e OIICHUBATH HaJAEKHOCTD UHpOpMaIIUU o CaMOCTOSITEIBHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnuvie  KOMMYyHUKamug@Hvle  Oelicmsus, obecnedugarom

copmMupo8aHHoCcms CoOYyUanIbHbIX HABLIKOE 00YUATOUWUXCS.

Oo0menne:



BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LEISIMU OOILLEHHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M NHCBMEHHBIX TEKCTAX, JABaTh IOSACHEHUS I10
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJyYEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0sieMbl, pelIaeMon 3aa4n, BbICKa3bIBATh MJIEH, HAlIEJIEHHbIE HA MMOUCK
pElIeHNs; COMOCTABJIATh CBOM CYXIEHHUS C CYKICHHSIMU JPYTUX
YYaCTHUKOB JMAaNiora, OOHApYXKMBaTh pa3jiuyve M CXOACTBO MO3HIMI; B
KOppEeKTHOU (hopme GOpMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  pPE3yabTaTbl  PEUIEHUA  3aJayd,  OKCIEPUMEHTa,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YUETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHun4ecTBo:

3)

NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYaJTBLHON paOOTHI ITPU PEIICHUN YYCOHBIX 3a1a4; MPUHUMATh 11CITh
COBMECTHOW JCSATCIBHOCTH, IUIAHUPOBATh OpPraHU3AIMI0 COBMECTHOU
paboThl, pacrpenesaTh BUABI padoT, JOTOBAPUBATELCS, O0CYXKIATh IMPOIIECC
¥ pe3yJIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B ITPYIIIOBHIX opMax paboThl (00CykaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE INTYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JPYrUMH WICHAMH KOMAaH/IbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIUN MPOIYKT O KPHTEPHSM,
chOopMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaiom

dopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIISHUS 3a]auH, BEIOMPATh CIIOCO0 pPEeIICHUS
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(GOPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMH IIO3HABAaTCIbHOW pe(dIeKCHH KaKk OCO3HAHHS
COBEPIIAEMBIX JCHCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIHTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTPOJII IIpoliecca H
pe3yibTaTa pelieHus MaTeEMaTUYECKOM 3a1auH;

NPEABUJIETh TPYAHOCTH, KOTOPbHIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIICHMBAaTh COOTBETCTBUE pe3yJbTaTa LEIU M YCIOBUSAM, OOBSACHATH
IIPUYUHBI TOCTUIKEHHSI WIM HEIOCTHKECHHS PE3YJbTaTOB JESTEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HNPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATUSAMHU: TOYKA, IPSIMasi, TNTOCKOCTb.

[TpuMeHAT, aKCUOMBI CTEPECOMETPUM M CJICICTBHS W3 HHUX IPU PEUICHUHU
TCOMETPUICCKUX 3a/1aY.

OnepupoBaTh MOHATHSIMHU: TAPALICITHBHOCTh U MEPICHANKYIIPHOCTD MPAMBIX
Y MJIOCKOCTEH.

KnaccudumupoBaTh B3aMHOE PACIOIOKCHHE MPAMBIX M INIOCKOCTCH B
IIPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMH: JIBYTPAHHBIA YTOJ, TpaHW JBYTPaHHOTO YIJia,
pedpo ABYrpaHHOrO yria; JMHEHHBIM YroJl IBYIPAHHOTO YIJIa; TpajaycHas Mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATUSMU: MHOTOTPDAHHHMK, BBINYKIBIH W HEBBITYKJIBIHA
MHOTOT'PAaHHUK, 3JIEMEHTHI MHOTOTPAHHHUKA, TPaBUILHBIA MHOTOT'PAHHHUK.

Pacrio3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHHUKOB (IIMpamMuia; IpH3Ma,
IPSIMOYTOJILHBIN MapajuieienuIe, Kyo).

KnaccudunupoBath ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBaHHS  JUIS
Kiaaccu(UKay  (BBIMYKJIBIE W HEBBITYKJIbIC MHOTOIPDAHHHUKH; IPaBUIbHBIC
MHOTOI'PaHHUKH; TIPSIMbIC U HAKJIOHHBIC TPU3MBI, TTapaJIICIICIIUIIC IbI ).

OnepupoBaTh MOHATUAMHU: CEKYIIas IMIOCKOCTh, CEUCHNE MHOTOI'PAHHUKOB.

OOBSACHITH IPHUHITUTIBEI TOCTPOSHUS CEUCHU M, UCITOIB3Ys METO/T CIEOB.

CtpouTh CeYEHHS MHOTOT'PAHHUKOB METOJOM  CJI€JIOB, BBITIOJHSATH
(BBIHOCHBIC) IUIOCKHE YEPTEKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (DHUTYpP: BH
CBepxy, cOOKY, CHH3Y.

Pemrats 3ay1aun Ha HaXOXACHUE T€OMETPUUYSCKUX BEITMYMH 1O o0pasaM HIH
aITOpUTMaM, TIPUMEHSS M3BECTHBIC AHAIMTHYECKHE METOJIBI TP PEHICHHUH
CTaHJAPTHBIX MAaTEeMaTUYECKUX 3aJa4 Ha BBIYUCICHHE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKH JIO TPSAMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIUBAOIAMHUCS TTPSIMBIMH.

Pemrate 3a1aun Ha HaX0XKJACHUE TEOMETPHUYCCKHUX BEIUYUH 10 00pa3iaM Win
aITOpUTMaM, TIPHUMCHSS H3BECTHBIC AHAIMTHYCCKHE METOJIBI TP PEHICHHH
CTaHJAPTHBIX ~MaTEMAaTHYCCKUX 3a7ad Ha BBIYHCICHHE YIVIOB  MEXKIY
CKpPCIIUBAIONIAMHUCS TMPSAMBIMH, MEXIAy HPIAMOH M  IUIOCKOCTBIO, MEXTY
MJIOCKOCTSIMH, JIBYTPAHHBIX YTIIOB.



Boruncnsath 00bEMBI U TUIOMIAA MMOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ MNOpuUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00BbEMaMU TTOJOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh TOHATUSIMU: CUMMETPUA B MPOCTPAHCTBE; ILIEHTP, OCb H
MJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
IPOCTPAHCTBEHHBIX FEOMETPUYECKUX (UTypax, MPEICTaBICHHYIO Ha YepTekKax U
PUCYHKax.

[IpumensTs reoMerpuueckue (QakThl ISl PEIICHUs] CTEPEOMETPUUYECKUX
3aJ1a4, MPEAnoNaraloMx HECKOJIBKO IIaroB PELICHUs, €CIU YCIOBUSI IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT,  mpoCTEWIIME MPOTPAMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOUTE TPUMEPHI MATEMATHYECKHX 3aKOHOMEPHOCTEHM B MPUPOAE U
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIYyYEHHBIC 3HAHHUS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallUM W NPUMEHATh WU3YUYCHHBIE IOHATHS B IIPOLIECCE IIOMCKA pPELICHUS
MaTeMaTU4YeCKu CHOPMYIUPOBAHHON MpOOJIEeMBbl, MOJAEIUPOBATh peabHBIC
CATyallUM Ha $3bIKE TE€OMETPUM, MCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATUIN U TEOpEM, arrapara ainreopbl; pemarhb
IIPAKTUYECKUE 3a7]a4U, CBA3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUYMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
UWIMHAPUYECKON  TMOBEPXHOCTH;  LWJIMHAP;  KOHUYECKAasT  MOBEPXHOCT,
oOpa3yrolue KOHUYECKOI TOBEPXHOCTH, KOHYC; c(heprudecKkas MOBEPXHOCTb.

PacnioznaBaTh Tena BpamieHus (MUJIXHIDP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOTYYSHHS TEJl BpaICHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CErMEHT, OCHOBAHHE CEIrMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJIOI, OCHOBAaHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOrO CJIOS;
IaPOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOMIAAM  TOBEPXHOCTEH  TeNm  BpallcHWS,
FEOMETPUYECKUX T C MpUMEHEHUEM (HOpMYIL.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAHHUK, BIHCAaHHBIA B chepy
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIIICHHSI.

BbluncnsaTh COOTHOIIEHUS MEXAY MIIOMIAJSIMU MOBEPXHOCTENH U 0OBEMaMHU
MOAOOHBIX TEll.



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

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

N3Bnekarh, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBATH HWH(MOPMALHIO O
IPOCTPAHCTBEHHBIX FEOMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha YepTekKax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YUCJIO, OOBSICHATh, KAKUMU CBOMCTBAMU OHU 00J1a1af0T.

[IpuMeHsTh TpaBUIIO MapajiesienuIeaa.

OnepupoBaTh NOHATHSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpaMHM, CKAISIPHOE MPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIaHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpAaMH, CKaJSIPHOE NPOM3BEICHHUE, pACKIAAbIBaTh BEKTOP MO JIBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aiaBaTh IJIOCKOCTh YPAaBHEHHEM B JI€KapTOBOW CHCTEME KOOPAUHAT.

[IpumensTe reomeTpuueckue (akThl I PEIIEHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJaralinX HECKOIBKO IIaroB PEIIEHUs, €CIIU YCIOBUS MPUMEHEHHUS
3a/1aHbI B IBHOH (hopme.

Pemate mpocreiiline reoMeTpuyYEecKHe 3ajlaud Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAXO0XJICHHE TEOMETPUUECCKUX BEJIMYHMH 10 00pa3iiaM WM airOpUTMaM, IPUMEHSISI
U3BECTHBIE METO/bI IPU PELICHUH CTAHIAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpuMmeHaT, mpocTeime NpPOrpaMMHBIE  CPEACTBA W JIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IprBOAUTE TpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IMPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MONYyYEHHBIC 3HAHUS HA MPAKTUKE: AHAIU3UPOBATH PEAJbHBIC
CUTyallUd W NPUMEHATb HW3YYECHHBIE IOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTEMaTU4YECKH C(HOPMYIUPOBAHHOW MPOOJIEMBI, MOJETUPOBATH peaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, WCCIEA0BATh IOCTPOCHHBIE MOJEIN C
HCIIOJIb30BaHUEM F€OMETPUUYECKUX MOHATUH U TEOpEM, ammnapara anreOpsl; pemarhb
MPAKTUYECKUE 3a]1a4d, CBA3AHHBIE C HAXOXKJIECHUEM T€OMETPUUYECKUX BEJIMYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 Beezertne B cTepeoMeTpitio 10 https://m.edsoo0.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [JOK
IIJIOCKOCTEMN https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
4 VYTel MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1 httos://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
> Muzororpariiit 1 1 https://m.edsoo0.ru/1c209e37
N bu6mmoreka [JOK
0 OObEMEI MHOTOrpaHHHKOB o 1 https://m.edsoo0.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 bubmorexa HOK
P ' P 4 https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KVIACC

Koun4yecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl
bubmmoreka [IOK
Tena ppamerms 12 https://m.edso0.ru/1c209e37
N bubmuorexa [JOK
1
OOLEmbI TeN S https://m.edso0.ru/1c209e37
BekTope! 1 KOOpAMHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa [OK
p pA pocIp https://m.edsoo0.ru/1c209e37
[ToBTOpEeHue, 0600IICHNE, 7 1 bu6mmoreka [IOK
cUCTeEMAaTU3aIys 3SHaHUH https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue A op
n/n Bcero H3ydeHusi | o0pa3oBaTebHbIE
padoThI padoTsbI
pecypcsl
OCHOBHBIC TIOHATHS CTEPEOMETPHU:
TOYKa, MpsMasi, INOCKOCTh,
npocTpaHcTBo. [IpaBuna
1 N300paKEHNA HAa PUCYHKAX: 1 bubmorexa HOK
P preyd L https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
MapajuieIbHbIX MPSMBIX (OTPE3KOB),
CEpEeMHBI OTPEe3Ka
[TonsTusa: nepecekaronyecs
2 IUTIOCKOCTH, IIEPECEKAIOINECS IPIMas 1 bubmmorera [OK
- 1P B p https://m.edsoo.ru/2d8a9c99
U IUIOCKOCTD
[TonsaTHs: IEpeceKaronuecs
3 IUIOCKOCTH, IIEPECEKAONINECS IPIMas 1 Eubmaorexa OK
» TTEP p https://m.edsoo.ru/db685e73
U IUIOCKOCTD
3HaAKOMCTBO C MHOTOT'PaHHHKAaMH,

4 n300pakeHUE MHOTOTPaHHHUKOB Ha 1 bu6mmoreka [JOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edso0.ru/a63959d
gepTexax
HavanbsHbie cBenenus o kyoe u

5 OUpaMUe, UX Pa3BEPTKH U MOJEITH 1 bubmorexa [IOK

p - 1XP p ' https://m.edsoo.ru/b30dff38
CeueHnsi MHOTOTPAaHHHUKOB
bu6mmoreka [JOK
6 HauanpHble cBeneHUs 0 KyOe U 1
a Y https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

IIApaMHU/JIE, UX Pa3BEPTKU U MOJIEIIH.
CeueHust MHOTOIPAaHHUKOB

TTonsaTue 00 aKCHOMATUYECKOM

7 IIOCTPOEHUH CTEPEOMETPHUH: AKCUOMBI bubnmorexa LOK
p p pui: https://m.edsoo.ru/0cc5c4fe
CTCPEOMETPHUH U CIEACTBHS U3 HUX
TTouarre 00 akCHOMaTHYECKOM
8 IOCTPOEHNUH CTEPEOMETPHN: AKCHOMBI bubnmorexa LOK
p p pui. https://m.edso0.ru/239c8ch4
CTEPEOMETPHUH U CIIEACTBHS W3 HUX
TTouarre 00 akCHOMaTHYECKOM
9 IIOCTPOEHNH CTEPEOMETPHN: AKCHOMBI bubmorexa HOK
P P prH: https://m.edso0.ru/65c6b106
CTEPEOMETPHH U CIICACTBHS M3 HHX
TTouarre 00 akCHOMaTHYECKOM
10 IIOCTPOEHNH CTEPEOMETPHN: AKCHOMBI bubmorexa [OK
P p pHi: https://m.edsoo.ru/258fc245
CTEPEOMETPUH U CIICACTBUS U3 HUX
B3anMHO€ pacnosiokeHHe IpsIMBIX B
1 MPOCTPAHCTBE: MEPECEKAIOIINECS, bubnuoreka [JOK
MapaJiyIeIbHbIC U CKPEIIMBAOIIUECS https://m.edsoo.ru/1a2520f6
MpsSIMBbIC
[TapannensHOCTh TPSIMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:
12 napajuielIibHbIe IPSIMBIE B bubmorexa [JOK
P P . https://m.edso0.ru/93ad36b3
MPOCTPAHCTBE; MapaJUICIIBHOCTD TPEX
MIPSIMBIX
[TapaniensHOCTh NPSMBIX U
13 IJIOCKOCTEN B IPOCTPAHCTBE:! bubnuoreka [IOK
[TapamiensHOCTE IPSMOM U https://m.edsoo.ru/ee1d19b9
ILIOCKOCTH
Bubmmoreka IIOK
14 VYTl ¢ cCOHanpaBICHHBIMU 1

https://m.edso0.ru/9f4071b9



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9

CTOpPOHAMH

15 Yron mexay npsMbIMU B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
VYrois Mexay IpsIMBIMU B bubnuorexa [JOK
16
IIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapamienpHOCTB IIJIOCKOCTEM: bubnnorexa [JOK
MapaJyieabHbIE TNIOCKOCTH https://m.edso0.ru/2e18f255
18 CpoiicTBa napauieabHbIX MIIOCKOCTEN brmmorexa [OK
P https://m.edso0.ru/e504d656
[Ipocreiinre npocTpaHCTBEHHbIE
19 (Gurypsl Ha MIOCKOCTHU: TETPAI] bubnmorexa [IOK
M - TeTPasyp, https://m.edso0.ru/4a28dc02
KyO, mapaJuienenumnesa
. bu6mmoreka [IOK
20 Hoctpoertne ceueriit https://m.edsoo.ru/1d434d0f
. bu6mmoreka [IOK
21 Hoctpoetiite ceuerit https://m.edsoo.ru/ec26fe5d
KounTpomnbnas pabora o teme
"IIpsiMbIe ¥ TIJIOCKOCTH B bubnuoreka [JOK
22
npocrtpanctse. [lapannenbHoOCTh https://m.edsoo.ru/9a0a9e56
MPSAMBIX U IIOCKOCTEH"
[lepnieHIUKyNIAPHOCTD MPSMOM U
23 HJ'I(I))CKO(:‘[”[FI/I'}II'IG pneH WK JP;H HBIC bubmmorexa [IOK
 HEPHCHIMEYICD https://m.edsoo.ru/b19f6a5d
IpsIMbIE B IPOCTPAHCTBE
24 [Ipsimble napasienbHble U bubnuoreka [IOK
MEePIEHIUKYIISPHBIE K IUNIOCKOCTU https://m.edsoo.ru/0ac11c95
95 [Ipsimble napaiienbHble U bubnuoreka [IOK
NEPIEHANKYISPHBIE K IUIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHMKyIspHOCTH bubnuorexa [IOK



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
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IPSIMOM U TUIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepnesauKyIspHOCTH bubnuorexa [JOK
MPAMOM U TIIIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsmoit bubnuorexa [JOK
MEPIEHANKYIISIPHOM TJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsmoit bubnnorexa [JOK
MEePIEHANKYISIPHOM TIIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsmoit bubnuorexa [JOK
MEPIEHIUKYISIPHON INTIOCKOCTH https://m.edsoo0.ru/7d18834b
[eprieHAUKYISAp ¥ HAKIIOHHBIE:

31 paccTOSIHAE OT TOYKH JI0 IJIOCKOCTH, fﬁiﬁ;ﬂ?ﬁ:&i?ﬁg 3c477d3
paccTostHUE OT MPSIMOM JI0 TUTOCKOCTH o '
[leprienAnKyIsAp ¥ HAKIOHHBIE!

bub. OK

32 paccTosiHUE OT TOYKHU JI0 TNIOCKOCTH, htI;Isz'I/P/I;TeecIj(sa:)gru I66fefadd
PacCTOSIHUE OT MPSIMOM [0 IJIOCKOCTH T '
[leprienAMKyIAp U HAKIOHHbIE!

bub. OK

33 paccTosiHMe OT TOYKH JI0 IJIIOCKOCTH, ht?psj?;Ir?]T:cIiigru /a5b7b8e3
PACCTOSTHUE OT MPAMOM JI0 TJIOCKOCTH T '
[leprieHAUKyYNAp U HAKIOHHbIE!

34 paccTosiHMe OT TOYKH JI0 IIOCKOCTH, ]r?t?:sj?;l;f;icl)lﬁlljbee 22be
PACCTOSIHUE OT MPSAMOM [0 IIJIOCKOCTH T '

35 VYTIiael B IPOCTPAHCTBE: YIOJI MEXIY bubnnoreka [JOK
IIPSIMOM U IJIOCKOCTBIO https://m.edso0.ru/6b61b2b4

36 JIByrpaHHbIN yroJ, JUHEHHBIN YroJ bubnuoreka [IOK
JBYTPAHHOIO yria https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbIN yroJ, JUHEHHBIA yroi bubnuorexa [IOK
JABYIPAHHOIO yIJia https://m.edsoo.ru/c7c777ed

38 [lepneHIMKyYIAPHOCTD MIIOCKOCTEH: bubnuorexa [IOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
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https://m.edsoo.ru/c7c777ed

MPU3HAK NEPHECHIUKYIAPHOCTHA ABYX
IJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3

[lepneHUKYISIPHOCTD INIOCKOCTEN:

bub6mmoreka [{OK

39 HIpH3HAK HeupHeHHHKyMpHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEN
[lepneHMKYISIPHOCTD INIOCKOCTEN:
40 MIPU3HAK MEPHEHIUKYISIPHOCTH IBYX brmmorexa [OK
- https://m.edsoo.ru/ba75dc57
IJI0CKOCTEHN
41 Teopema o TpEX nepneHANKYIIpax bubmmorexa [IOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nmepneHAUKYIIpax bubmmorexa [JOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepHeHANKYIApAX bubmorexa IOK
https://m.edso00.ru/9f246736
KonTtponpHas padoTa o remam
44 "IlepnieHAUKYIAPHOCTD IPSAMBIX U bubnuoreka [JOK
mwiockocTer" u "Yrael Mexay https://m.edsoo.ru/5b971ef3
MPSMBIMU U IJIOCKOCTAMU"
[ToHsiTe MHOTOTpaHHUKA, OCHOBHBIE
3JIEMEHTbl MHOTOTPAHHUKA,
45 BBIMTYKJIBIE U HEBBIMYKJIbIC bubmmorexa [IOK
-~ https://m.edsoo0.ru/2d24e873
MHOTOI'PaHHUKH; pa3BEPTKa
MHOTOT'PaHHHUKA
[Ipu3sma: n-yrospHas npu3Ma; rpaHu U
46 OCHOBAHUS IPU3MBL; IIpsIMast U bubnuoreka [IOK
HaKJIOHHAas MPU3Mbl; O0KOBast U https://m.edsoo.ru/b4ad63ad
MIOJIHASI TIOBEPXHOCTH MPU3MBbI
47 [Tapannenenunen, NpsIMOYTOJIbHBIN bubnuorexa [IOK

napaJiieJICIrIiea U €ro CBOMCTBA

https://m.edsoo.ru/8a7be683
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48

[Mupamua: N-yrojpHas Mupamuia,
IpaHy ¥ OCHOBAHUE MTUPAMHU/IBI;
O0KOBas ¥ MOJHAsI TOBEPXHOCTh
MUPAMHU/IbI; IPABUIIbHAS M YCCUEHHAS
nupamuIa

bub6mmoreka [{OK
https://m.edsoo.ru/fblcd0a5

49

[IpaBuIBHBIE MHOTOTPAHHUKU:
MOHATHE TIPABUIILHOTO
MHOTOTpaHHUKA; MPABHIIbHAS IPH3Ma
Y TIpaBWIIbHAS TIHPAMHUJIA; PABUIIbHAS
TpeyroJibHas MAPaMHIA U
MIpaBUWJIbHBIN TETpadIp; KyO

bubmmoreka [{OK
https://m.edso0.ru/074c8865

50

[IpencraBnenue o MpaBUIbHBIX
MHOTOTpaHHUKAX: OKTadp,
JOJICKadIp M UKOCAdIP.

bu6mmoreka [IOK
https://m.edsoo.ru/a0fdd5bf

51

CummMeTpus B MPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIIBHO TOYKH,
MPAMOM, TIIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B MUpaMHUIAX,
napajuiesenumeax, MpaBUIbHBIX
MHOTOTpaHHUKAX

bu6mmoreka [JOK
https://m.edsoo.ru/b9e777d9

52

Brruncnenue >eMeHTOB
MHOTOTPaHHUKOB: p&Opa, AMaroHasu,

YTJIbI

bubmuoreka [JOK
https://m.edsoo.ru/6cdbecef

53

[Tnomans OOKOBOM MOBEPXHOCTH U
IIOJIHOW MTOBEPXHOCTH MPSAMOM
MIPU3MBI, IUIOLIAb OCHOBAHMIA,
TeopemMa 0 OOKOBOH MOBEPXHOCTH
MIPSIMOM IIPU3MBI

bu6mmoreka [JOK
https://m.edso0.ru/37d84157

54

[Tnomaas OOKOBOM MOBEPXHOCTH U

bu6mmoreka [JOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
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IIOBEPXHOCTH ITPABUIIBHON

MUPaMHIbI, TEOPEMa O IJIOIIAIN
OOKOBOI IOBEPXHOCTH YCEUEHHOM

https://m.edsoo.ru/5603e30b

MTUPAMUIBI
55 KoHnTpomnsHas pabora 1o Teme bubmmoreka [JOK
"MHororpaHHuKT" https://m.edsoo.ru/a95f5c04
N bubnuorexa [JOK
56 Tonsmue 06 0bneme https://m.edso0.ru/7ad0020b
N bubmuorexa [JOK
>7 OOBEM mupamm et https://m.eds00.ru/235171b3
N bubmuorexa [JOK
58 OOBEM npamup: https://m.edsoo.ru/f47dfefd
N bu6mmoreka [IOK
59 OOBEM mHpamH LI https://m.eds00.ru/79¢10312
N bu6mmoreka [IOK
60 OOBEM mHpamH LI https://m.edsoo.ru/2faadc3f
N bu6mmoreka [JOK
61 OObEM mpu3MEI https://m.eds00.ru/79853608
N bu6mmoreka [IOK
62 OObEM mpu3MEL https://m.eds00.ru/1e053890
N bubmuoreka [JOK
63 OOBEM pH3MbI https://m.edso0.ru/482d3f51
64 KonTponeHas paboTa o teme bubnuoreka [IOK
"O6BEMBI MHOTOI'PaHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpenue, o6o0IIeHNE
65 CHUCTEeMaTH3alys 3HaHHM. bubmuoreka [JOK

[Toctpoenue ceueHuit B
MHOTOTpaHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOpenue, 06o0IIEeHNE
cucTeMaTu3anys 3HaHuH.

66 Beruncnenue paccTosHUM: MEXIY 1 bubnuorexa [JOK
JIBYMsSI TOUKaMH, OT TOYKH JI0 MPSAMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH JIO TJIOCKOCTH, MEXKY
CKPEIIUBAOIIUMHUCS TTPSIMBIMU
bubmmoreka [{OK
67 Hrorosas koHTpoJbHAs paboTa 1 httos://m.edsoo.ru/b3146bc0
[ToBTOpEeHME, 0600IIEHNE
CHCTEeMAaTH3aI1s 3HAaHUH.
Beruncnenue yriios: Mex
68 CerIHI/IBaIOHJ;ZIrMI/ICSI prII\J/IIIiMI/I, 1 bubmorexa LOK
. https://m.edso0.ru/56765e8b
MEXTy IPSIMOU U TIFIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YIJIOB MEXIY
TTOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/f7792ba9
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11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
Cdepa u map: neHTp, paamnyc,
1 IUaMeT); IIOalb HOBEPXHOCTH 1 bubnmorexa LOK
p; p https://m.edso0.ru/0341bc2b
cdepbl
Bsaumnoe pacnonoxenue chepsl u
bu6moreka [IOK
2 IJIOCKOCTH; KacaTeabHas MIIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; mromanb cepol

3 N3obpaxenue chepsl, mapa Ha 1 bubnuoreka [IOK
mwiockoct. CeueHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapuyeckas MoBEpXHOCTD,

4 00pasyromue MUJIMHIPUICCKOM 1 bubnuoreka [JOK
MOBEPXHOCTH, OCh LIWJIMHIPUIECKON https://m.edso0.ru/6054b8cl
MMOBEPXHOCTHU
Hunuaap: ocHoBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3ymoiias 1 och; 1 bubnunoreka [JOK
IUIoIIaas OOKOBOU U ITOJIHOU https://m.edso0.ru/188f6216
MMOBEPXHOCTHU
N3o00paxkenue nunuHapa Ha
IUIOCKOCTH. Pa3BépTka muinuuapa.

6 Ceuenus muIMHJIPA (TIOCKOCTHIO 1 bubmorexa [IOK

N P ’ https://m.edso0.ru/016e25¢eb
napayienbHON UITN
NEePIEHIUKYISIPHONW OCH IIUINH/IPA)
b K
7 KoHnueckas noBEpXHOCTD, 1 nomorexa LO

https://m.edsoo.ru/c94ba09b
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o0Opa3yrIne KOHUIeCKOU
IIOBEPXHOCTHU, OCh U BEpILIKHA
KOHMYECKOW IMOBEPXHOCTH

Konyc: ocHOBaHue u BepIMHa,

8 oOpa3yroinas U 0Ch; IJIOMAIb brbamorexa [OK
N . https://m.edso0.ru/897dd3b2
OOKOBO U MOJHOM MOBEPXHOCTH
YcedEHHbBIN KOHYC: ne u
9 BBICOTA; OCHOBaIZI/(;ﬂ 216613)32?;;: ) bubmorexa HOK
’ https://m.edso0.ru/1468bab3
MTOBEPXHOCTh
N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmuorexa [JOK
MapajyieIbHOM OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
IJI0CKOCTBIO, IPOXOSIEH yepes
BEPIIHHY)

1 KomOunarmus Ten BpamieHus u bubnuoreka [JOK
MHOTOT'PAHHUKOB https://m.edsoo.ru/3cefl10e5
MHoOrorpaHHuK, OMMCaHHbIA OKOJIO

12 cdepsr; cepa, BucaHHas B bubnuoreka [JOK
MHOTOTI'PaHHUK WJIH B TEJIO https://m.edso00.ru/0b136158
BpaIleHUS

13 [Tonsarue 06 00bEMe. OCHOBHBIC bubmuoreka [JOK
CBOMCTBa 0OBEMOB TEI https://m.edso0.ru/26a03fb7

N bubnuoreka [JOK
14 O6nem nuHspa, KoHyca https://m.edsoc])_.[ ru/5513d87b
n bubmuoreka [JOK
15 Obem mapa u noma: chepe! https://m.edsoo.ru/d189bde2
16 [ToioOHBIE TENa B MPOCTPAHCTBE. Bubmmorexa LIOK

https://m.edsoo.ru/810cfleb
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COOTHOIICHUS MEXTy IIOIIAIMU
MMOBEPXHOCTEH, 00BEMAMHU
MOJA0OHBIX TEJ

17 KonTposnsHast paboTa mo Temam bubnuorexa [JOK
"Tena Bpamenus" u "O0beMbI Ten" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha miockocTy U B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CnoxXeHue ¥ BRIYUTAHUE BEKTOPOB bubmorera [JOK
p https://m.edso0.ru/23f4f089
20 YMHOKEHHE BEKTOpa Ha YUCIIO bubmorera [JOK
p https://m.edsoo.ru/dee379eb
Pasznoxxenne BexTopa 1o Tpém
21 HEKOMIUTAaHAPHBIM BEKTOpaM bubmorexa IOK
P paM. https://m.edsoo.ru/a28fd74e
[IpaBuino napamwienenunena
Pemenne 3amad, CBI3aHHBIX C
22 MIPUMCHEHHUEM IIPaBUII JCHCTBUH € bubmorera [JOK
P P A https://m.edso00.ru/5a827900
BEKTOPaMH
KoopanHaTHO-BEKTOPHBII METO
23 II I/IpiI_HGHI/II/I FCOMG”]I;“) MYECKUX ) bubmorexa HOK
PHP P https://m.edsoo.ru/d3alfe30
3a/1a4
[IpsmoyronpHas cucrema
24 KOOpAHWHAT B IPOCTPAHCTRBE. bubmuoreka [JOK
Koopaunats! Bekropa. [Ipocreimne https://m.edso0.ru/48db7058
3a/1a4M B KOOpJAWHATAX
o5 VYron Mex 1y BEKTOpaMH. bubnuoreka [JOK
CkansipHO€ MPOU3BE/IEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruncnenue yrioB Mexy bubnuorexa [IOK

MpsAMBIMHA U IIJIOCKOCTAMUA

https://m.edsoo.ru/8efbe78e



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

KonTtposnsHas paboTa o teme

27 "BeKTophl U KOOpIAUHATHI B 1 bubmiorexa LIOK
. https://m.edsoo0.ru/77c22fc5
MPOCTPAHCTBE
[ToBTOpEHUe, 0600IICHNE U
28 cucreMmarusanus 3HaHuii. OCHOBHbIE 1 bubnuorexa [JOK
(Gurypsl, (hakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
MJIAHUMETPUHU
[ToBTOpEeHue, 0600IICHNE U
29 cucrtemaTtusanus 3Hanuii. OCHOBHbIE 1 bubmuorexa [JOK
¢burypsl, (hakThl, TEOPEMBI Kypca https://m.edsoo0.ru/078cd184
TJIAHUMETPUHU
[ToBTOpEeHUE, 0600IIEHNE 1
30 cHCTeMaTH3alus 3HaHui. 3a7aun 1 bubmuorexa [JOK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpEeHUE, 0600IICHNE 1
cUCTeMaTu3alus 3HaHui. 3agaun bubnuorexa [JOK
31 1
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
pereHus
[ToBTOpEHUE, 0000IICHNE 1
32 cucrtemaTusanus 3Hanuii. OCHOBHbIE 1 bubmuoreka [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUHU
bubmuoreka [JOK
33 HroroBas koHTposbHAs paboTa 1 httos://m.e dsoc])_.[ru lec24dfc2
34 [ToBTOpEHue, 06001IeHNE U 1 bu6mmoreka [JOK
cucTeMaTu3alys 3HaHu| https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHYECKOro aHalln3a, FEOMETPHSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3oB B.®., Kagomues C.b. u

ap., AKHI/IOHepHOC 06HICCTBO «H3paTenbCcTBO «HpOCBeH_ICHI/IC»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA
* Maremaruka: anredpa u Hayajga MaTEMaTHYECKOTO aHaJIu3a, TeOMETPHSL.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3os B.®., Kagomues C.b. u

np., AkinonepHoe obmiectBo «M3mpatenscTBo «IIpocBerienue»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET
POIII

Yuun.py

bu6nmoreka IIOK
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