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HOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yudeOHOro kypca «l'eoMerpusi» 06a30BOTO YpOBHS JUIs
obyvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepabHOTO
roCy/IapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa CPeIHEro oo01ero oopa3oBaHus,
c yu4y€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH, TNPEABIBIIEMBIX K
MaTeMaTHYeCKOMYy OOpa3oBaHMIO, U TPAJULUNA POCCUUCKOrOo 00pa3oBaHMUS.
Peanuzanus nporpaMMbl 00€CreYMBAET OBJIAJICHUE KIIFOUEBBIMUA KOMITETEHIIUSMH,
COCTaBIIIIOIIMMHM OCHOBY JJIi CaMOpPa3BUTHS U HEMPEPHIBHOTO 00pa3oBaHMs,
IEJIOCTHOCTh  OOUIEKYJIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHHOIO Pa3BUTHS
JUYHOCTU 00YYarOIINXCS.

HEJIN U3YYEHHUSA YYEBHOI'O KYPCA

BaxxHocThs yueOHOTO Kypca TeOMETpHH Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus OO0yCIIOBJI€HA MPAKTUYECKONW 3HAUYMMOCTBIO METANpeIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOyuYeHHUS TEOMETPHH B HAMPABICHUU JIMYHOCTHOTO
pa3BuTHs OO0y4aromuxcsi, (GopMUpPOBaHUS (YHKIIMOHAIHHOW MaTEeMaTUYECKON
IPaMOTHOCTH, U3YYCHHS IPYTUX y4eOHBIX AUCIHUIUIMH. PazBuTre y oOydaronmxcs
MPaBUJIbHBIX MPEACTABICHUN O CYUIHOCTH U IMPOUCXOKJICHHH T'€OMETPUUECKUX
a0CTpakIuii, COOTHOIICHUH PEATbHOTO M UACAITBHOTO, XapaKTepe OTPaKCHHS
MAaTEMaTH4YEeCKOW HAyKOW SBJICHUM M TNPOLECCOB PEAIBHOIO MHpaA, MECTE
F€OMETPUM B CUCTEME HAYK M POJIM MATEMATHYECKOTO MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PCHHUS
yYaluxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTRBE.

['eomeTtpust siBsieTcss OAHUM W3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsl, TaK Kak OOECIEYMBAET BO3MOXHOCTb HW3YUYCHHSI Kak
JUCUUIUIMH €CTECTBEHHO-HAYYHOU HANpaBJIE€HHOCTH, TaK U TYMaHUTAPHOM.



Jlornmueckoe MblIuieHHEe, (OPMUPYEMOE TPU HU3YUYEHUH OOYUAIOIIUMUCS
MOHATHIHHBIX OCHOB T€OMETPHUH U TTOCTPOSHUH TETTOYKH JIOTHICCKUX YTBEPIKICHHM
B XOJI€ pEIICHUS TEeOMETPHUYECKHX 3aJad, YMEHHE BBLIBHTaTh M OMPOBEpPraTh
THIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS MpPHU PEIICHWH 3a7ad eCTEeCTBEHHO-
HAYYHOTO [IMKJIA, B YaCTHOCTHU U3 Kypca (QHU3UKH.
YMeHne OpUeHTHPOBATHCS B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJIb BO
BCceX 00IacTsIX AESITeTbHOCTH ueioBeka. OpHEHTalus 4YejoBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIMaabHOTO ObITHS, (opMma
OTPaKEHHUSI OKPYXKAIOIIET0 MHpPA, YCJIOBHE YCIEUTHOTO IMO3HAHUS W aKTHBHOTO
npeoOpazoBaHUsl  EHCTBUTENBHOCTH. OmnepupoBaHWE MPOCTPAHCTBEHHBIMU
oOpa3aMu OOBEIUHSET pa3Hble BHUIBI y4EOHOW M TPYIAOBOW JAESITEIHHOCTH,
SBIISIETCS. OAHMM U3 TPOQPECCHOHATHHO BAXKHBIX KAdeCTB, MOATOMY aKTyalbHA
3aja4a (OPMUPOBAHUS y OOYUYAIOUIUXCA MPOCTPAHCTBEHHOTO MBIIIICHUS KaK
Pa3HOBHUIHOCTH OOpA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MIPAKTHUECKOH EeATETHHOCTH TI0 MHOTUM HaTPaBIICHHSIM.
[lenp ocBoeHUss TporpamMmbl yueOHOro Kypca «leomerpusi» Ha 0a3oBOM
ypoBHe 0Oy4deHHss — o0Omeo0pa3oBaTeIbHOE U OOMICKYJIBTYPHOE pPa3BUTHUE
oOydarommxcs  4epe3  oOecriedeHHe  BO3MOXHOCTH  MPUOOpPETeHUs |
UCIIOJIb30BaHUSl CUCTEMATUYECKUX T€OMETPUYECKUX 3HAHUM U JACHCTBUA,
cnenuUYHBIX T€OMETPHUH, BO3MOXXHOCTH YCIEIIHOT'O MPOJIOJKEHUs 00pa30BaHUs
0 CTIEMATILHOCTSIM, HE CBSA3aHHBIM C MPUKJIAAHBIM HUCIIOIH30BAHUEM T€OMETPHUH.
[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TIpeHAa3HA4Y€Ha IS
oOy4Jaromuxcs CpeHEeH MIKOJIbI, HE UCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYAHEHHM
Ha YpOBHE OCHOBHOTO 00IIero oopasoBanus. Takum oOpazoM, oOydaromniuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MATEeMAaTHYECKHE YMEHUS, CBS3aHHBIC
co crnenuPuKoil TEeOMETpHUH U HEOOXOJUMBbIE IJs KU3HU B COBPEMEHHOM
obmrectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh T'€OMETpHUIO Oosee
ri1yOOKO, €clii B JajbHEHIIeM BO3HUKHET HEOOXOJWMOCTh B TI'€OMETPHUECKHX
3HAHUAX B MPOPECCHOHANBHOMN JEITEIbHOCTH.
JIOCTH)KEHHE 1IeJId  OCBOEHHUS NpOTrpaMMbl 00€CleYMBaeTCs pelIeHUuEM
COOTBETCTBYIOIMX 3adad. [IpHOpUTETHBHIMH 3aJayaMH  OCBOCHHS  Kypca
«"eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kimaccax siBISIOTCS:
e (opmupoBaHHe TpEACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOU
KyJIbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIINM MUPOM;

e (opmupoBaHHE MpEACTABICHUS O MHOTOTPAHHUKAX M TeJlaX BPAIICHUS
KaK O BOKHEUIIINX MAaTEMaTUYECKUX MOJEIISAX, TTO3BOJISIIOIINX OMUCHIBATH
Y U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHHe yMEHHUS paclo3HaBaTh HaA YEPTEkKaX, MOJEIAX H B

peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAICHUS;



e OBJIQJICHUE METOJAaMU PEIICHUS 3aJay Ha TOCTPOEHHUS Ha U300paKeHUsX
MIPOCTPAHCTBEHHBIX PUTYD;

e (QopMHpOBaHHE YMEHHS OINEPUPOBATH OCHOBHBIMU TMOHATUSIMU O
MHOTOIPaHHUKAX U TeJIaX BPAIIEHUsI U UX OCHOBHBIMHU CBOWMCTBAMU;

e OBJAQJCHHUE  QITOPUTMAMU  PEIICHUS  OCHOBHBIX  THUIIOB  3a]ad;
dbopmMupoBaHue  yMEHHS  TMPOBOAUTH  HECIOXHBIE  JOKa3aTeIbHBIC
pacCykJIeHUsI B XOJE€ PELICHUS CTEPEOMETPUYECKUX 3aJady U 3ajad ¢
MPAKTUYECKUM COJIEPKAHUEM;

e Ppa3BUTHE WHTEJJIEKTYyalbHbIX u TBOPYECKUX CrocoOHOCTEH
oOydJaromuxcs, TMO3HABATEILHONW  aKTUBHOCTH, HCCIICIOBATEIIbCKUX
YMEHHUH, KpUTUYHOCTH MBIIILICHUS

e (QopmMmupoBaHue (G yHKITMOHATBHOM IPaMOTHOCTH, peneBaHTHOU
F€OMETPUM: YMEHHUE pACIO3HABATh MPOSIBICHHUS TE€OMETPUYECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTYyaIlUsIX M TPU U3YYCHUU APYTUX YYCOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYyIUpPOBATh HMX Ha S3BIKE
T€OMETPUM U CO3/1aBaTh T€OMETPUUECKUE MOJICIN, TPUMEHSITh OCBOCHHBIM
reOMETPUUECKUM amnmapaT s PEUICHUS MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATh U OLIEHUBATH MTOJTYYEHHbBIE PE3YJIbTATHI.

OTnUYuTeTbHONM OCOOCHHOCTHIO MPOTPAMMBI SIBISIETCS BKIIOUEHUE B KypC
CTEPEOMETPUM B Haudalle €ro U3Yy4YeHHs 3aJay, pelIaeMblX Ha YpPOBHE
UHTYUTUBHOTO TIO3HAHUS, U ONPEICIEHHBIM 00pa30M OpraHn30BaHHAasi paboTa HaJ
HUMH, YTO CIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U TMPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHHE WHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JajdbHENIIEMY U3YUYEHUIO TIPEAMETA.

[Ipenmnoutenune oTAaTCsl HArISAHO-KOHCTPYKTUBHOMY METOYy OOY4YEeHUSsI, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
y4Jaluxcsa B Kypce CTEpPEOMETPUU IPOBOJMTCSA 3a CYET pPELICHHS 3aJad Ha
Co3JaHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3aJa4y Ha  ONEPUPOBAHHE
MpOCTpaHCTBEHHBIMU oOpazamu. Coznmanue o0paza TPOBOAUTCS C OMOPOM Ha
HarJIIHOCTh, @ OINEpUpOBaHHE OOpa3oM — B YCIOBUAX OTBICYECHHUS OT
HArJSTHOCTH, MBICJIEHHOTO U3MEHEHUS €T0 HCXOJHOIO CONEPKAHUS.

OcHoBHbIE cofepkaTesibHble JUHUU Kypca «I'eomerpun» B 10—11 kmaccax:
«MHuororpanHukmn», «IIpssMble 1 TIIIOCKOCTH B MIPOCTPAHCTBEY, «Tefia BpalieHus»,
«BEeKTOpBI U KOOPIMHATHI B MTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUU
pacnpenensiercss He TOJbKO MO COAEPXkKATEIbHBIM JIMHUAM, HO H 1O TOJaM
00y4YeHHsI Ha YPOBHE CpeaHero oo1ero oopa3soBaHus.



Conepxxanue o00Opa3oBaHUs, COOTBETCTBYIOIEE NPEAMETHBIM pe3yJbTaTaM
OCBOeHHs pabodueil MporpamMmbl, pacHpeleN€HHBIM 10 ToAaM OOy4YeHHs,
CTPYKTYpUPOBAaHO TakUM O0pa3oM, dYTOOBI OBIAJEHHUE TE€OMETPUUYCCKUMHU
MOHATUSMU U HAaBBIKAMHU OCYIIECTBISUIOCH MOCIEAOBATEIbHO U MOCTYNATENbHO, C
COOJTIO/ICHEM TPUHITUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUSI BKJIFOYAJIHCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTABICHUN OO0YJaroIMUXCs, paciiupss H
yrayOsis e€, o0pasysi IpOYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha usyuenue reomerpuu orBoaurca B 10 kmacce 274, 11 — 274., 12 knacce —
27 u.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMAaTUYECKOM TIOCTPOCHHHM CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleibHble W CKpeluuBaroluecss InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapasienenune; moCTpOeHUEe CeYeHHI.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yromnpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUpPaMUIbl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMMUIbI; IPABUIIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBWIBHBIX MHOTOIPAaHHHMKAX: OKTajJp,
noJieka’ip ¥ ukocasip. CeueHust Ipu3Mbl U MUPAMHUJIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



Bbluncienne 31€eMEHTOB MHOTOIPAHHMKOB: pEOpa, JAMaroHald, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
TeopemMa O MiIomaau yceu€HHoW mnupamuabl. [lonstue o0 o0véMe. OO0BEM
MAPAaMHUJIBI, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 - 12 KJIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue UITUHAPUIECKON
MOBEPXHOCTH, OCh UMWJIWHIPUYCCKOW TMOBEpXHOCTU. LlumuHap: OCHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OCh;, IJIOMAAs OOKOBOW U TMOJHOM
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlIuHA, 00pa3yromasi
U OCh;, IUIONAAb OOKOBOM ¥ TIOJTHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTH ChEpHI.
B3aumnoe pacrnonoxenue chepbl U IMIIOCKOCTH; KacaTelabHas MIOCKOCTh K cepe;
I0IA b CEPHI.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

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

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 06 00bEME
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennsi nwiuMHapa (MapajyieIbHO U NEPHEHIHUKYISIPHO OCH), CEUYEHUs
KOHyca (mapajuyieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0oKeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXeHHEe BEKTOpa Ha 4yucio. Pa3noikeHne BeKTOpa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MIPUMEHECHUEM TMpaBWi JACUCTBUUA C BeKTopamu. IIpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJMHATax. Yroa Mexay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOr0 WiI€Ha POCCHUUCKOTO OOIIECTBA, MPEACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K WCTOJIb30BAaHUIO ATUX JIOCTIDKCHHH B JPYrUX HayKaX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTHKEHUN HAYKU U JIESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBIO K MAaTEMaTHUECKUM aCIIeKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHUE, COATAHCHPOBAHHBIA PEKUM 3aHATHN U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
paznuuHbiM  cpepam  NpodEeCCHOHATBHOW  NIESITENBHOCTH, CBA3AaHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA MPOTSIKEHUU BCEHW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJIEHO-DKOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE TMPUPOHON M COIMAIBHOMN
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JUUII PA3BUTHS I[MBWJIM3AIIMH, OBJIAJCHUEM S3BIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3yJbTaThl OCBOEHHUS MPOTrpaMMbl yuyeOHOTo MpeaMera
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposarnue 0a308blX KOSHUMUBHBIX NpPOYecco8 obyuarouwuxcsa (oceoenue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MAaTEMAaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBBIBATH  CYXICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M|
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPHl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3ajauu (CpaBHUBATH HECKOJBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHMUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHHUSA, MpPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NpOBEAEHHOTO HAOJIOJEHUS, MCCIEIOBAHMs, OLEHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKXkKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBUIBIATH JAeULUNTH MHDOpPMALMM, NAHHBIX, HEOOXOAUMBIX AJIi OTBETA
Ha BONPOC U IS PELICHMS 3a]a4H;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

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

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCIPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBHUHU C
YCIOBUSMH U LEISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0JIe 00CYXJAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYK/1aeMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme hopMyITMpOBaTh PA3HOIIACHS, CBOU BO3PAXKEHHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIOBBIX (hopMax paboThl (00CYyX)aeHNs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chopMyITUPOBaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]a4H, BEIOMPATh CIIOCO0 peIIeHuUs
C y4€TOM UMEIOITUXCSI PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcMu Kak OCO3HAaHHS
COBEPIIAEMBIX AECUCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCO0AMH  CaMOIIPOBEPKH, CaMOKOHTpPOJIS TIpoliecca M
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAMJACHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



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

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATHIMU: TOUYKA, MPAMasi, IIIOCKOCTb.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHSTUSMH: JABYTPAHHBIA YToOJ, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, PABWJIBHBIA MHOTOT'PaHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKU; TIPSMBIC U HAKJIOHHBIC MPU3MBI, TTapajlICIICIIUIIC/IbI ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH NPUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

CtpouTh CEUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PUCYHKOB IIPOCTBHIX OOBEMHBIX (UTYp: BHUI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCIICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JIO TMPsSIMOH, OT TOYKU JIO IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAaHIAPTHBIX MAaTEeMaTHYECKMX 3aJad Ha BBIYUCICHHE  YyIJOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
TJIOIIAISIMU TTIOBEPXHOCTEH, 00BEMaMU MOAOOHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEJACTABICHHYIO0 Ha YepTexkax U
PUCYHKaXx.

[IpumensTy reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT,  mpoCTEWIIME MPOTPaMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3aa4.

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TPHUMEHSATh H3YYCHHBIE TMOHSATHS B IIPOLIECCE TMOUCKA PEIICHUS
MaTeMaTH4YeCKl CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a]1a4l, CB3aHHbBIC C HAXOKICHUEM T€OMETPUUYECKUX BEJIMYMH.

11-12 KJIIACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs TMOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKOI MOBEPXHOCTH, KOHYC; cheprudecKast MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOI, OCHOBAaHHE IIAPOBOTO CIIOSl, BHICOTA LIAPOBOTO CJOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



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

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBaTH HHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpPA, YIroJl MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pPaCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensTe reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiinmine reoMeTpUYECKHE 3a1adyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MONy4YEHHBIE 3HAHUS HAa IPAKTUKE: aHAIU3UPOBATH pPEabHbIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
HCIIOJIb30BaHUEM F€OMETPUUYECKHUX MOHIATUI U TEOpEM, amnmnapara aareOpbl; pemarb
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Kourpoububie | IIpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 Brenenue B crepeoMeTpuio 2
5 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 4
[TapanienbHOCTh NPSMBIX U TIOCKOCTEN
3 [lepnieHTUKyYIAPHOCTD MPSAMBIX U 4
IIJIOCKOCTEMN
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 4 1
5 MHororpaHHuKH 7
6 O06BEMBI MHOTOTPAaHHUKOB 4 1
7 [ToBTOpEHME: CEUCHMS, PACCTOSTHUS U YTJIIbI 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 27 2 0




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE

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

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE

padoTsbI padoTsbI
pecypcsl

Tena Bpaiienus 12

OO6bEMBI TEN 5) 1

BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpeHue, 0600IICHNE, 7 1

cucTeMaTu3anus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoka Konrtpoasnbie | IIpakTHueckne Aara wHppoBLIe
Bcero H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
[Tonsatue 06 akCHOMATHYECKOM
1 MIOCTPOCHUU CTEPEOMETPUHN: AKCHOMBI 1
CTEpEOMETPUH U CIEACTBUS U3 HUX
B3anMHOe pacnosiokeHue npsiMbIX B
3 MIPOCTPAHCTBE: MepeceKaroecs, 1
napajuiesibHble U CKpPEIIUBaroIInecs
MpsiIMbIE
[TapannenbHOCTHh NPSMBIX U TJIOCKOCTEN B
4 MIPOCTPAHCTBE: MapaljieIbHbIE MPSMBbIE B 1
MIPOCTPAHCTBE; MapalIeIbHOCTh TPEX
MPSIMBIX
s [TapamienpsHOCTh MIIOCKOCTE: 1
napajuieNibHbIe JI0CKOCTH
6 CBoiicTBa napajuieibHbIX IIOCKOCTEH 1
[lepnieH TUKyIAPHOCTD MPSMOM U
7 IJIOCKOCTH: TEPIIEHINKYIISIPHBIE PSIMBIE B 1
MIPOCTPAHCTBE
g [Ipu3Hak nepneHIuKyIIpHOCTU MPSMON U 1
IJIOCKOCTH
9 [lepnieHIUKYNAp U HAKIOHHBIE: 1

PacCTOAHUC OT TOYUKHU [0 INIOCKOCTH,




paccTosiHUE OT MPSAMOM JI0 IVIOCKOCTH

10

[lepneniuKynsp 1 HAKJIOHHBIE:
paccTosiHuEe OT TOYKHU J0 INIOCKOCTH,
pacCcTosIHUE OT MPSMOM JI0 INIOCKOCTH

11

VYTIIBl B IPOCTPAHCTBE: YTOI MEXKIY
IIPSIMOM U IJIOCKOCTBEO

12

JIBYrpaHHBIN yroJi, TMHEHHBIN yroi
JBYTPAHHOTI'O yria

13

Teopema o TpEX nepneHANKyIIpax

14

KonTtponsHas pabota no temam
"[leprieHIMKYASAPHOCTD IPSIMBIX U
N

MJI0CKOCTEN" U "YTIIBI MEX Ty IPSMBIMU U
m1o0cKocTsAMuU"

15

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHbBIE
AJIEMEHTHl MHOTOT'PaHHUKA, BBITYKJIbIE U
HEBBINYKJIbIe MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTpaHHUKA

16

[Ipu3ma: n-yroybHas npu3Ma; TpaHu U
OCHOBAaHUS IPU3MBL; IPsIMasi U HaKJIOHHAS
MIPU3MBbI; OOKOBAs U MOJIHAS TOBEPXHOCTh
TIPU3MBI

17

[Mapannenenunen, npsIMOYTOJIbHbBIN
napaJuieNienumne/ U ero CBoicTBa

18

anaMI/ma: N-yrojibHas MMpaMuia, rpaHu
1 OCHOBAHUEC MMUPAMUBI; OokoBas u
IIOJIHAA NOBEPXHOCTH IMUPAMUIBI;
IpaBHJIbHAA U yceqéHHa;I nupamujia

19

HpaBI/IHLHHC MHOT'OT'paHHUKU: IOHATUC




IIPAaBUJIBHOTO MHOTOI'PAHHUKA;
IIpaBUJIbHAS NIPU3MaA U NIPABUIIbHAS
MIAPAaMHU/JIA; IPaBUIIbHAS TPEYrOJIbHAS
NMpaMu/ia u NpaBUIbHBIA TETpasap; KyO

[Tnomaae OOKOBOM MOBEPXHOCTH U TIOJTHOM
MIOBEPXHOCTH NPSIMON IPU3MBI, IJIOILA/b

20 5 g 1
OCHOBaHHUH, TeopemMa 0 OOKOBOA
MTOBEPXHOCTH MIPSIMOU TIPU3MBI
[Tnomaas 60KOBOW MOBEPXHOCTH U

21 MTOBEPXHOCTH MTPABWIIBHOM MHPaMUIBI, 1
TeopeMa O IIIOMAIu OOKOBOM
MTOBEPXHOCTH YCCUEHHOW MTHPAMH/IBI

22 O6BbEM nupamMuIbl

23 O06BEM TTPU3MBI

24 O06BEM TTPU3MBI

o5 KonTtponbHas padota o teme "OO0bEMBI 1
MHOTOI'PaHHUKOB"
[ToBTOpEeHME, 0600IIEHNE CHCTEMAaTH3AITUS

26 3HaHu#. [locTpoeHue ceueHuii B 1
MHOTOTpaHHUKE
[ToBTOpEHue, 06001IeHNEe CUCTEMATHU3ALIHS
3HaHWN. BerancneHue yrios: Mexy

27 CKPEIIMBAIOIIUMHUCS TIPSIMBIMU, MEXKTY 1
MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEKIY TUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I1O 97

I[TPOTPAMME




11 KJIACC

Ne i/t

Tema ypoka

KoaudecTBo 9acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: ueHTp, paanyc, IMameTp;
IO/ MIOBEPXHOCTH Chephl

B3aumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momaab cheps

N3obpaxenue chepsl, mapa Ha
mwrockoct. CeueHus mapa

[unmuaapudeckast TOBEPXHOCTH,
00pa3yromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IIHJIHMHIPUICCKON
MOBEPXHOCTH

HunmuHap: ocHOBaHMS M OOKOBas
MMOBEPXHOCTh, 00pa3yromas u OCh;
IIoIaas OOKOBOM U ITOJIHON
MMOBEPXHOCTHU

N3o0paxenne muiInHIpa Ha TII0CKOCTH.
PazpépTka nmnmnnapa. CeyeHus

IUIMHIpA (TJI0OCKOCTHIO, TapauIeIbHOM
WJIY IEPHEHANKYISIPHON OCH LIMJIUHPA)

KoHunueckas noBepXHOCTh, 00pa3yroIiue
KOHMYECKOU MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MOBEPXHOCTU




Konyc: ocHOBaHue U BepIvHa,

8 o0pa3yrolas 1 0Ch; IIOMAh> OOKOBOM 1
IIOJTHOW ITOBEPXHOCTH
YceuéHHblil KOHYC: oOpasyrouue u

9 BBICOTA; OCHOBAHHUA 1 OOKOBas
MTOBEPXHOCTh
N300parkeHne KoHyca Ha MII0CKOCTH.
Pa3Béprka koHyca. CeueHus: KOHyca

10 (TUTOCKOCTBIO, MapaJIICIIEHOM
OCHOBAHUIO, ¥ TUTIOCKOCTBIO, TTPOXOISATIICH
yepe3 BEpUINHY)

11 KoMOuHarms ten BpameHus u
MHOTOTPaHHUKOB
MHOrorpaHHuK, ONMUCAaHHBINA OKOJIO

12 cdepsr; cepa, BucaHHas B
MHOTOTPaHHUK WJIH B TEJIO BpaLICHUS

13 [Tonsitre 06 06b€Me. OCHOBHBIE
CBOMCTBa 0OBEMOB T

14 O0BEM IUIMHAPA, KOHYCa

15 O06bEM 11apa 1 wiomaas chepsl
[TogoGHbIE Tena B MPOCTPAHCTBE.

16 CoOOTHOILIEHUS MEX]Ty TTOIIAASIMHU
MOBEPXHOCTEN, 00bEMaMHU MOOOHBIX TE

17 KontponpHas padota o temam "Tema
Bpamenus" u "O6beMsbl Ten"

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue U BBIYUTaHHUE BEKTOPOB

20 YMHOKEHNE BEKTOPa Ha YHUCIIO




21

Pasnosxenue BexkTopa 1o TpéM
HEKOMILJIaHapHbIM BekTopam. [IpaBuio
napajesenumnesa

22

Pemenne 3amad, CBI3aHHBIX C
IIPUMEHEHHUEM MPABUJI JEUCTBUN C
BEKTOPaMH

23

[IpsiMmoyronpHas cucTeMa KOOpIMHAT B
npocTtpancTe. KoopauHaTel BEKTOpA.
[Ipocreiimume 3a1a4n B KOOpAUHATAX

24

Yron mexay Bekropamu. CKasipHOE
MIPOU3BE/ICHUE BEKTOPOB

25

Beruncnenue yriioB Mex1y npsMbIMH U
IIJIOCKOCTSIMHA

26

KoopanHaTHO-BEKTOPHBIN METOT IPU
pELICeHUH T€OMETPUUECKUX 3a/1a4

27

KonTtponbHas padota o Teme "BekTopbl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHui. OCHOBHEBIC
¢burypsl, GhakTel, TEOPEMBI Kypca
IJIAHUMETPUHU

29

[ToBTOpEHUE, 0000IICHNE 1
cucteMmarusanus 3HaHuii. OCHOBHbBIE
¢burypsl, GhakThl, TEOPEMBI Kypca
TJIAHUMETPU U

30

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




[ToBTOpEHue, 0600MIEeHNE U

31 cucTeMaTH3alus 3HaHUH. 3a7auu 1
TUIAHUMETPUH U METOJIbI UX PELICHUS
[ToBTOpEHUe, 0600MIICHNE U

39 cucreMartu3anus 3HaHuil. OCHOBHBIC 1
¢burypsl, (hakTel, TEOPEMBI Kypca
CTepPeOMETPUHU

33 HroroBast KOHTpOJBbHAS padoTa 1

34 [ToBTOpEHue, 06001mEeHNE U 1
CHCTeMaTH3aIlus 3HAHUH

OBHIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




11 xnacc

Kasien1apHo-TeMaTnyeckoe ianuposanre no reomerpun 11 Kiaace
Neni/mt TeMa Hara rutan Hata Howm. 3an. puUMeYaHue
¢akr
3auer Nel « MHOIrOTpaHHUKN»-13 4ac.
1/1 [ToHsATHE MHOTOTPaHHUKA §1J12-2§, Ne
1

2/2 ITpuzma §1,1m.26,Ne222,

3/3 [1no1manb NOBEPXHOCTH MPU3MBI 11.26,Ne228

4/4 [1nomanb NOBEPXHOCTH NMPABUIBHON NPU3MBbI Ne230

5/5 [Mupamua. §2,1m.28,Ne240

6/6 [IpaBusbHAs MUpaMua §2,m.29,Ne248

7/7 [Tnomaas NOBEpXHOCTH MPABWIBHON MUPAMUJIBL. §2,m.29, 246

8/8 [TonsTre 06bEMa. §1,m.69, Ne648

9/9 O0BEM NPAMOYTOIBHOTO Mapajieenunesaa. §1,1m.64,Ne650
10/10 O0BEM IPSIMOIA TPU3MBI. §1, m 65,Ne653
11/11 O0BEM MUpaMuIbl I1.69, Ne694
12/12 Pemenne nmpakTHYECKUX 3a1ad Ne706,707
13/13 KonTpoabHasi pabora Nel «MHOTrOrpaHHUKN»

3auer Ne2 «KoopanHatsl H BeKTOpPbI»-14 yac.

14/1 [TonsTHE BEeKTOpA B IPOCTPAHCTBE. PABEHCTBO BEKTOPOB. §13VH§32%35
15/2 JIelicTBHSI ¢ BEKTOpaMH §2,1m.36 Ne330
16/3 JleicTBHS ¢ BEKTOpaMuU §2, m 37,

No335,336
17/4 KomruranapHbie BEKTOPHI §3,1m.39,
No348-350

18/5 KoopanHaTel TOUYKHM W KOOPJIUHATHI BEKTOPA §1,m.42,43




Ne401

19/6 ITpocreiimue 3a1auu B KOOpAUHATAX. §1,m.45,Ne409,
20/7 [IpocTeiiue 3a1auu B KOOpMHATAX. §1,m45,Ne413
21/8 Yros MeX1y BEeKTOpaMu §2,1m.46 Ne445
22/9 CxasisipHOE IPOU3BEAECHUE BEKTOPOB §2,m.47,Ned51
23/10 CxanisipHO€ IPOU3BEAECHUE BEKTOPOB §2,11.48,Ned64
24/11 BbruuciieHHe yriioB MexAy IPSIMBIMU U IUNIOCKOCTSIMU §2,m.48, Ned55
25/12 [IpruMeHeHre KOOPAMHATHOTO METO/Ia K PEIICHUIO 3a/1a4 Ne 468
26/13 [TpruMeHeHne KOOPAMHATHOTO METO/AA K PEIICHUIO 3a/1a4 Ned75
27/14 KontposbHas padora Ne2 «KoopauHaThI M BEKTOPbI»




12 kiaace

Kasien1apHo-TeMaTuyeckoe IiiaHupoBanue no reomerpumn 12 kjaace

Neni/mt TeMa Hatatman | [ara Howm. 3an. puUMeYaHue
¢akr
3auer Nel «Tesia Bpamenusi»-13 gac.

1/1 Hununap. [nomans NOBEpXHOCTH UIIUH]IPA. §1, m 53, Ne523
2/2 Konyc. ITinoria s moBepXHOCTH KOHYCA. §2,11.55,56,Ne560,563
3/3 Cdepa. Ilap. YpaBHeHue cdepsl. §3,m.58,59Ne582
4/4 B3aumHoe pacrnosioskeHue chepbl ¥ MIOCKOCTH. §3,m.60,Ne592
5/5 ITnomane chepsl. §3, 11.62, Ne594
6/6 O06BEM UIIMHIpA. §3, 11.64,66, Ne650
7/7 O06BEM KOHYCA. I1.70, Ne681
8/8 O06BEM mapa. §4, .71, Ne717
9/9 O0BEM IapOBOTO CETMEHTA, CJI0s, CEKTOPA. §4,1.72,Ne729

10/10 Pemenne npakTrueckux 3aaad. Ne717

11/11 Pemenne nmpakTHYECKUX 3a71a4. Ne722,726

12/12 KonTpoabnas pabora Nel «Tesna BpameHus»

13/13 Pemenne npakTuueckux 3aaad. Ne723

3auer Ne2 «o0o001maoniee noBropenue »-14 yac.

14/1 TpeyronbHUKN

15/2 Peuiennie TpeyroibHUKOB

16/3 UeThlpeXyroabHUKU

17/4 Pemenne 4eThIpexXyrojJbHUKOB.

18/5 OKpY>KHOCTB U KPYyT

19/6 [Tnomaan naHuMeTpuIecKux GUryp.

20/7 MHOTOTPaHHUKH

21/8 Tena Bpamenus




22/9

HJIOI].I&I[I/I MMOBCPXHOCTH MHOTI'OI'PAHHWKOB W TCJI BpallICHUA

23/10 O06BEMBI MHOTOTPAHHUKOB U T€JI BPAIICHH S

24/11 Pemenne 3anay no rexcram EI'D

25/12 Pemenne 3agay no rexcram EI'D

26/13 | KoutpouabHas padoTa Ne2 «o0o0uaoiiee NOBTOPEeHHE»
27/14 O6o061aroree MOBTOPEHUE.




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

* Maremaruka: anre6pa u Hayajaa MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3oB B.®., Kagomues C.b. u

npyrue, AkuuonepHoe o0mectBo «M3narensctBo «IIpocBemenue»

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA

1. [TpumepHast mporpamMMBbl CpeTHETO 0011Iero 00pa3oBaHuUs 10 MaTEeMaTHKE
(reomerpun), 2004 rox;

2.Aranacsan JI.C. u ap. «I'eomerpus, 10 - 11 xi1.», yueOHUK nJis
o01eo0pa3oBarenbHbIX yupexaeHuii, M.: [Ipocsemenue, 2012 rog;

3. KoBaniera I'. U. «Iloypounslie miansl. ['eomerpus, 10 ki1.», Yuurtens, 2018
roz;

4. Epmosa A. I1., B.B. I'on1060poapKko « Y CTHBIE MPOBEPOYHBIC M 3aUETHHIC
pabotel o reometpun aig 10 — 11 kimaccay, OO0 «Mnekcay, 2020rox;

5. SIpoenko B.A. «Iloypounsie pa3zpabotku o reometpun, 10 kimace», OO0

«BAKO», 2021 rop;

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

www.mathege.ru: https://edu.skysmart.ru/; https://uchi.ru/ ; https://resh.edu.ru/






