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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamMma yueGHOro kypca «l'eomerpusi» 06a30BOro ypOBHS AJis
oOyvaromuxcs 10 —11 xkmaccoB paspaborana Ha ocHoBe DenepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHapTa CPeAHEro o0IIero oopa3oBaHusl,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TpPeOOBaHW, TPEIBABIACMBIX K
MaTeMaTU4ecKOMy oOOpa3oBaHUIO, U TPAJUIUNA POCCHICKOr0 00pa3oBaHMUS.
Peanmuzarnust mporpaMMbl 00ecTieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETEHIUSIMH,
COCTaBJISIFOIIMMH OCHOBY [IJISl CaMOpPa3BUTHSL M HEMPEPHIBHOTO 00pa3oBaHUS,
[IEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIHLHOTO pPa3BUTHS
JUYHOCTH 00YYarOIUXCHl.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTo Kypca TEOMETpUM Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTBIO METAlpPEIMETHBIX U
NPEIMETHBIX PE3yJbTaTOB OOy4YeHHUs T€OMETPUM B HAMPABICHUU JIMYHOCTHOTO
pa3BuTHs oOyuwaromuxcsi, (QopMupoBaHUs (YHKIMOHAIBHOW MaTEMaTUYECKON
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oO0ydarouumxcs
NPaBUJIbHBIX TPEACTABICHUNA O CYIIHOCTH U IPOUCXOKICHHH T€OMETPUYECKUX
a0CTpaKIMii, COOTHOIIEHUH PEaTbHOTO M UACAIBHOIO, XapakTepe OTpaKeHUs
MAaTEMATUYECKOW HAYKOW SBJIEHHM M IIPOLECCOB PEATbHOrO MHpPA, MECTE
F€OMETPUM B CUCTEME HAYK M POJIM MATEMATHYECKOTO MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS
yyaluxcsi, a TaKKe KadeCTB MBIIUICHUS, HEOOXOAUMBIX HJisi aJanTalud B
COBpPEMEHHOM OOIIECTRBE.

['eometpust sBisercss oMHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHHs, TaK Kak OOECMEeYMBAET BO3MOXXHOCTb HM3yUCHHUS Kak
JUCUUIUIMH €CTECTBEHHO-HAYYHOU HAaNpaBJIE€HHOCTH, TAK U TYMaHUTAPHOM.

Jlorndeckoe MbIIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHSATUUHBIX OCHOB TEOMETPHUH U TOCTPOCHUU IIEMOYKHU JJOTUUECKUX YTBEPKICHUI
B XOJI€ pEUICHUsI T€OMETPUYECKHX 3a/lady, YMEHUE BbIIBUTaTh M OINPOBEpPraTh
TUIIOTE3bl HEMOCPEACTBEHHO MCMOJIB3YIOTCS MPHU PEIICHUU 3aJa4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHue OprUeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYUIECTBEHHYIO POJb BO
BCEX 00JIacTsSIX NEATEeNbHOCTH 4enoBeka. OpHeHTalusi 4eJloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIMajJbHOro ObITHA, ¢opma
OTPaXKEHUSI OKPYKAIOUIET0 MHUPA, YCIOBHE YCHEIIHOTO MO3HAHUS U AKTUBHOTO



npeoOpa3oBaHusl  JEUCTBUTENBHOCTH. OmnepupoBaHHE MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BHUABl y4EOHOM M TPYIOBOW JAESATEIBHOCTH,
ABISICTCS. OJHUM M3 TMPO(ecCHOHATBHO BAXKHBIX KAadyecTB, MOXTOMY aKTyalbHa
3a7aya (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBHIHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOHN JAESITETbHOCTH N0 MHOTHM HAIIPABJICHUSIM.

Llenp ocBoeHusi mporpamMmbl yueOHoOro Kypca «leomerpus» Ha 0a30BOM
ypoBHE 00y4yeHuss — o0ieo0pa3oBaTeIbHOE M OOIIEKYJIBTYPHOE pa3BUTHE
oOyyaromuxcs  uepe3  obOecriedeHHe  BO3MOXKHOCTH  NPUOOPETCHHS |
UCTIOB30BaHMSI CHCTEMAaTHYECKMX TEOMETPHUECKUX 3HAHWH W JICHWCTBUH,
cenuUIHBIX TEOMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOAOIKEHHUS 00pa30BaHMUS
0 CMIEIUAIEHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJHBIM HCIIOIH30BAHHEM I'€OMETPHH.

[Iporpamma 1o reoMeTpun Ha ©0a30BOM YpOBHE TMpeaHA3HAUYCHA IS
00y4aroNINXCsl CPeTHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyIHEHUH
Ha YpOBHE OCHOBHOTO o0mIiero oopazoBanus. Takum oOpa3om, oOydaromniyecs: Ha
0a30BOM YpPOBHE JOJKHBI OCBOHMTH OOIIME MaTeMaTHUYECKWE YMEHUS, CBSI3aHHBIC
CO CHEeIU(PUKON TeOMETpHUH W HEOOXOAMMBIC I J>KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXHOCTh M3YyUYUTh I'€OMETpUIO Oojiee
riyOOKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPHUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JESTENHHOCTH.

JlocTkeHue el OCBOEHUS TMPOrpaMMbl OOECIIEYUBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3afad. [IpuopuTeTHBIMHM 3aJadyaMd  OCBOEHMSI  Kypca
«I"eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opmupoBaHue TpeACTaBICHUS O TEOMETPUM KaK YacTh MHUPOBOM

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

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOIPAaHHUKAX M Telax BpPAICHUS
KaK O BOXXHEWIINX MAaTEMaTUYECKUX MOJEISAX, MO3BOJISIIOIINX OMUCHIBATH
U U3y4aTh pa3HbIC SIBICHUS OKPYXKAIOIIEr0 MHUpa;

e (dopMUpOBaHHE YMEHHUS paclo3HaBaTh Ha YEpTEXkKax, MOJAEIHAX U B
pealbHOM MHpE MHOTOTPAaHHUKH U TeJla BPaIICHHUS;

e OBJIAQJICHHE METOJaMH PELIEHUsS 3a/ay Ha MOCTPOEHHUS Ha M300paKeHUsX
POCTPAHCTBEHHBIX PUTYD;

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

e OBJAJCHHE  QJrOPUTMAMM  pEIIEHHS  OCHOBHBIX  THIOB  3ajad;
(GopMupoBaHuE  yMEHHUS TPOBOJUTH  HECIOXKHBIE JOKa3aTelIbHbIC
paccyXIeHusi B XOJle¢ PEIICHHS CTEpPEOMETPUYECKHX 3aJady U 3a1ad ¢
MPAKTHYECKUM COJIEPIKaHUEM;



e pa3BUTHE MHTEJJIEKTYalIbHBIX u TBOPYECKUX crocoOHOCTEM
oOydJaromuxcs, TMO3HABAaTEIBHOM  aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUU, KPUTHYHOCTU MBIIIJICHUS;

e (QopmMmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEeBaHTHOU
FEOMETPUM: YMEHUE paclo3HaBaTh IMPOSBICHUS TE€OMETPUUECKUX
MNOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pealbHBIX >KHU3HEHHBIX
CUTyallUsIX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTeH, GOpMyIUpOBaTh HX Ha S3bIKE
T€OMETPHUH U CO37aBaTh TEOMETPUUECKUE MOJCIIH, TPUMEHATh OCBOCHHBIN
FEOMETPUYECKUN amnmapaT Ui pelieHUus MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OIIEHUBATH MOJTYUYCHHBIC PE3YIbTATHI.

OTAMYUTENBFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBIIIETCS BKIFOYEHUE B KYpC
CTEpEOMETpUM B Haudalle €ro u3y4eHHWs 3aJay, peliaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEICIEHHBIM 00pa3oM OpraHu30BaHHas paboTa Haj
HUMH, YTO CIHOCOOCTBYIOT PpAa3BUTHIO JIOTUYECKOTO U IMPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAaHHE MHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIeMy U3YUCHUIO TIpeMeTa.

[Ipennoutenue oTAAETCS HAMISIAHO-KOHCTPYKTUBHOMY METOAY OOYYEHHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-
NPaKTUYECKON NesTEeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEICTABICHUN Yy
yyYalluxcs B Kypce€ CTEPEOMETPUM IPOBOAUTCS 3a CUYET pEIICHMS 3aJay Ha
CO37aHMEe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
NPOCTpPaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJSATHOCTh, a OINEpUpOBaHME oOOpa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISITHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAEP KaHUSI.

OcHoBHBIE cojepkaTelbHble TUHUU Kypca «l'eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble U MIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOphl U KOOPAMHATHI B IPOCTpPaHCTBE». DOpPMUPOBAHUE JIOTUUECKUX YMEHUMN
pacrpenensieTcs He TOJbKO IO COAEPKaTeNbHBIM JIMHUSIM, HO W IO TojaMm
00y4eHUS Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHMUs.

Copaep:xanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM
ocBOeHHS pabodeil mporpamMMbl, pacupenenEHHBIM MO0 ToJaM OOydYeHHs,
CTPYKTYpUPOBAaHO TaKUM O0Opa3oM, 4YTOOBbl OBJIAJCHUE TIE€OMETPUYECKUMU
MOHSATHUSMHU U HaBBIKAMU OCYUIECTBIISIOCH MOCJIEAOBATENBHO U MOCTYNATENBHO, C
COOJIFOICHUEM IPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAJIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYarONIUXCs, PaCHIUpss U
yriyosisist €€, 00pa3ysi MPOUYHbIE MHOKECTBEHHBIEC CBS3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE



Ha n3yuenne reometpun orBoaures 2 4aca B Hexemo B 10 kiacce u 1 gac B
Henento B 11 kiacce, Bcero 3a jBa rojia o0ydenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsTHE 00 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosio)kxeHue MNpsMBIX B IPOCTPAHCTBE: IIEpECEKaroIInecs,
napajulejbHble WM CKpeluuBaroluecss InpsMble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: MapajyleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUICIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIOJI MEXAY MPsIMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTB IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  mockocTed. [lpocreiimue mpocTpaHCTBEHHbIE (GUTYPHI  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayjieenune; MocCTpOeHNEe CEYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MPSAMBIE B
IIPOCTPAHCTBE, MpPsIMbIC MAPAJIICIBbHBIE W IEPIEHAUKYJSIPHBIE K IIJIOCKOCTH,
[IPU3HAK MEPIECHAUKYJISIPHOCTH IIPAMOM M IUIOCKOCTH, TeOpemMa O MpAMOU
NEPIEHIUKYIAPHON IIJIOCKOCTU. YTIbl B IPOCTPAHCTBE: YrOJd MEXAY IHPSAMOU U
IUIOCKOCTBIO;  IBYIPaHHBIA  yroji, JIMHEMHBIM Yrojl  JBYI'PAaHHOIO  yruja.
IlepnieHaUKYJIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSHUE
OT MmpsAMOM 10  MJIOCKOCTH,  NpoeKuus  QUrypsl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHAUKYISAPHOCTU  IBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIEC DJIEMEHTHI MHOI'OTPAHHUKA, BBIITYKJIBIC
Y HEBBIYKJIbIE MHOIOTPAHHMKH; pa3BEPTKAa MHOTorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs ITIOBEPXHOCTH IIPU3MBI. [lapamtenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHU U
OCHOBaHHE MUPaMUIbl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yCeu€HHasi NUpaMuja. OJIEMEHTbl NpU3Mbl W nupamuiabl. [IpaBuiibHbBIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAHHMKA; MPaBUIIbHAA NPU3MA U
IIPaBUJIBHAS NMPaMHUJA; MPaBUIbHAs TPEYroJbHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBWIBHBIX MHOTOIPAaHHHMKAaX: OKTadJp,
nonexa’ap u uxkocadap. CedyeHnst npu3Mbl U TAPAMHUIBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIBHO TOYKH, IPAMOM,
IUDJIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeIuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaar OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAJAb OCHOBAaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH MNPAMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHPAMHIBI,
TeopemMa o miIom@aau yceu€HHod mnupamunbl. [lonarue 006 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU OJAOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyrorniue UITUHAPUIECKON
MOBEPXHOCTH, OCh IWIMHIAPUYECKONW TOBEpXHOCTH. [lwimHAp: OCHOBaHHS W
OOKOBasi TOBEPXHOCTh, OOpa3zyroIlas W OCh;, IUIONMAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIInHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BhICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: HeHTp, paguyc, AUAMETpP; IJIOMIAAb MMOBEPXHOCTU chepsl.
B3aumuoe pacrnonoxenue cepbl U MIOCKOCTH; KacaTeabHas MIOCKOCTh K cdepe;
TI0IIA b Cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIMHIpPA U KOHYCA.

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

[Tonsitre 060 06BEMe. OcHOBHBIC CBOMCTBa 00BbEMOB Ten. Teopema 006 00béMe
MPSIMOYTOJILHOTO TMapajuienienumnena u ciuenctBus u3z He€. OObEM IMIHMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTpaHcTBe. (COOTHOIIEHUS MEXIY TUIOMIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennst nwiIMHApa (HapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (MapajijieTbHOE OCHOBAHUIO W MPOXOASIIEE 4Yepe3 BEpIIMHY), CEUCHHS
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B ipocTpaHcTBe. Cl0oXKeHUE U BBIUUTAHUE BEKTOPOB.
YMHOXkEeHHE BEKTOpa Ha uuciio. PazoxeHne BeKTOpa Mo TPEM HEKOMIUIaHAPHBIM
BekTopaMm. [lpaBuno mnapawienenunena. PemieHue 3agad, CBSI3aHHBIX C
MIPUMEHECHHEM TIpaBWJ JACUCTBUUA ¢ BeKTopamu. IIpsmoyronpHas cucrema



KoopauHaT B mpocTpaHcTBe. Koopaumnatel Bektopa. [lpocreiimme 3amauu B
KOOpJMHATax. YTroa Mexay Bekropamu. CKalspHOE NpPOU3BEIEHUE BEKTOPOB.
Bbrunciienre yriioB MexJy OpsIMbIMH M TJIOCKOCTAMH. KoOpAMHATHO-BEKTOPHBIN
METO/I IIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE PE3YyJbTAaThl OCBOCHHUS MpPOTpaMMbl y4eOHOro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pasxxnanckoe BocMTanue:

c(hOpMUPOBAHHOCTHIO TPAXKITAHCKON MO3UIIUHA O0YYAIOIIETOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WJIE€HAa POCCUMCKOro oOIiecTBa, MPEACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiecTBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aMMO/JICIICTBOBAaTh C COIMAJbHBIMU HWHCTUTYTAMH B COOTBETCTBUM C HX
GYyHKIMSAMU U Ha3HAYEHUEM.

ITaTpuoTnyeckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOILIOMY M HAaCTOSIIEMY POCCUHUCKON MaTEMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K HCTOJB30BAaHUIO ITUX JOCTKCHHH B JPYrMX HaykaxX, TEXHOJIOTHAX, chepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEU pOCCHICKOTO Hapoma;
c(hOpMHUPOBAHHOCTHIO ~HPABCTBEHHOTO  CO3HAHHUS, OSTUYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTHKEHUM HAYKU U JIESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHNH, pacCyXIcHUN;
BOCIIPUMMYHUBOCTBIO K MATEMaTHUUYECKUM aCIeKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMCHHS TPHUMEHSATh MaTeMaTHYCCKHE 3HAHUS B
HMHTEpecax 370poBOro U 06e30macHoOro oopasa )KU3HH, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (30pOBO€ MHUTAaHHUE, COATAaHCUPOBAHHBIN PEKUM 3aHATUU U

OT/bIXA, perynspHas dbuznueckas aKTUBHOCTH); dbuszmgecKoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
pasnuuHbiM  cepam  mpodecCUOHATbHOW  NESTENbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W e€ MPUIIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymeil mnpodeccun U peanu30OBbIBATH COOCTBEHHbIC JKU3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTH4eCcKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUHM BCEH JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4ecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO JKOJOTHYECKOW KYJIBTYpPbI, IOHUMAaHHUEM BIUSHUS
COIMAITEHO-3KOHOMHYECKHUX TPOIECCOB HA COCTOSHUE MPUPOTHON M COIUATBHOM
Cpenbl, OCO3HaHWEM TJI00ATBLHOTO XapakTepa OSKOJOTHYECKHX IpoOJieM;
OpHEHTaIMeld Ha TPUMEHECHHE MaTeMaTHYeCKMX 3HAHWW IS PEIICHHS 3a7ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYIIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAFOIICH CPEeIbI.

IleHHOCTH HAYYHOT 0 TIO3HAHMSI:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd ¥  OOINECTBEHHOW TIPAaKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(]epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYMMOCTH JUJII PAa3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3BIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KYJBTYPOH KaK CpEJCTBOM ITO3HAHUS MHpA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE Pe3yJIbTaThl OCBOEHHUS TMPOTpaMMbl YYEOHOro MpeameTa
«MaremaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuuUsaOm
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCcO8 obyuaruuxca (oceoenue
Memoo08  NO3HAHUSL — OKpYJCanowe20  Mupa,  NpUMEHeHUue  JI02UYEeCKUX,
uccie008amenbCKux onepayull, yMeHul pabomams ¢ ungopmayueti).

ba3oBble Jornueckue AecTBU:

e BBISBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MAaTEMAaTHYECKUX
O00BEKTOB, TOHSATUH, OTHOIICHUH MEXAYy MOHATUAMU, (OPMYITHPOBATH
OTIpeJIeICHNs]  TIOHSATUH;  YCTAHABIMBATh CYIIECTBEHHBIH  MPU3HAK
KiIaccu(uKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH ¥  MPEOOPa30OBBIBATH  CYXKICHHUS:
YTBEpIUTEIbHBIC W OTPHUIATEIbHBIC, CIWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
nmpoTtuBopeursi B (aKkTaxX, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM A BBIABICHUS ~ 3aKOHOMEPHOCTEH U
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHUI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
yTBEPXACHUN (IPSAMBIE U OT MPOTHBHOTO), BEICTpaBaTh apryMEHTAIIUIO,
NPUBOANTh TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBHIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBL;

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

Bba3oBble ucciienoBaTebcKue 1eCTBUSA:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIENIOBATEIbCKUA MHCTPYMEHT IMO3HAHMUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MNpoOsIeMy,
yCTaHABIMBaTh MCKOMOE M  JaHHOe, (OpMHUpPOBATH  THIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITEJIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHMIO OCOOEHHOCTEH MaTeMaTHYeCKOTro
0o0BbEeKTa, SIBJIEHUS, TPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIHPOBATH 0OOOILEHUS U BBIBOJIBI 10 PE3YJIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, MCCIEA0BaHUs, OLICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M O00OIICHUI;

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

Pab6ora ¢ undgopmanmei:

e BBUIBJIATH JeUUUTH UHDOpPMALMM, JAHHBIX, HEOOXOAMMBIX JUIsl OTBETa
Ha BOIIPOC U JJISl PEeLICHUS 3a1a4u;

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

e CTPYKTYypUpPOBaTh MH(POPMAIUIO, MPEICTABIATh €€ B pa3iIndHbIX (popmax,
WITIOCTPUPOBATH TPaPUUECKH;

e OIICHUBATH HaJAEKHOCTD uH(popmManuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHugepcanvHble  KOMMYyHUKamueHwvle  Oelicmeus,  0becnequgarom

cpopmMuposanHocmes CoyuanIbHbIX HABLIKOE 00YUATOUWUXCS.

Oo0menne:



BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LEISIMU OOILLEHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M NHCBMEHHBIX TEKCTAX, JABaTh IOSACHEHUS I10
XOJly PELICHUS 3a1a4d, KOMMEHTHPOBATh MOJy4YECHHBIA pPE3yJIbTaT;

B X0JIe 00CYXAEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaEMOM TEMBI,
npoOJieMbl, pelIaeMon 3a1a4u, BbICKa3bIBaTh W€, HALIEJICHHbIE HA TIOUCK
pElIeHNs; COMOCTABJIATh CBOM CYXIEHHUS C CYKICHHSIMU JPYTUX
YYaCTHUKOB JHAJIOra, OOHApYKMBATh pa3ju4yve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOpMyITUpOBATH PA3HOIIIACHS, CBOU BO3PAKEHUS;
OPEACTABIATh  pPE3yJNbTaThl  PEMIEHUS  3aJaud,  JKCIIEPHUMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YUETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W UCIOJIb30BaTh  NPCUMYIIECTBA  KOMAaHAHOW W
WHAUBUAYaTBLHON paOOThI IPU PEIICHUN YYCOHBIX 3a7a4; MPUHUMATD I1EJIb
COBMECTHOW JCSATCIBHOCTH, IUIAHUPOBATh OpPraHU3AIMI0 COBMECTHOU
paboThl, pacrpenesaTh BUABI padoT, JOTOBAPUBATKCS, 00CYXKIATh MPOIIECC
U pe3yJIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JIIOJICH;
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;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPHTEPHSM,
chOpMyITUPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanonvle  pezynamusnvle  Oelicmeusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]a4H, BEIOMPATh CIIOCO0 peIIeHuUs
C y4€TOM HMEIOITUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMH IIO3HABAaTCIbHOW pe(dIeKCHH KaKk OCO3HAHHS
COBEPIIAEMBIX JCHCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIHTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTPOJII IIpoliecca H
pe3ysbTaTa peluieHrus MaTeEMaTHYeCKOM 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAMJACHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJbTaTa LEJIH M YCIOBUAM, OOBACHATH
IIPUYUHBI TOCTUIKEHHSI WIM HEIOCTHKECHHS PE3YJbTaTOB JESTEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOYKA, MPAMasi, IIIOCKOCTb.

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

OnepupoBaTh MOHATUSMH: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE pacCloOIOKEHUE NPSIMBIX W IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHATHUSMU: JABYTPAHHBIA YTOJI, TPaHU JABYIPAHHOTO Yria,
pedpo NBYrpaHHOTO YIJIa; JMHEWHBIA YroJl JIBYTPaHHOTO YIJja; TpajayCcHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPaHHHUKA, TIPABUJILHBIN MHOTOIPaHHUK.

Pacno3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (MHpaMHaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TIapajuieNienure, Kyo0).

Knaccupunupoath ~ MHOTOTPaHHUKH, BLIOMpass ~ OCHOBaHUS  JUIS
Kiaccupukaruy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKU; MPSMbIC U HAKJIOHHBIC MPU3MBI, TTapaJlIeIISITUIIC b ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH TIPHUHITUTIBEI TTOCTPOSHUS CEUCHU M, UCIIOIB3YsI METO/T CIEOB.

Ctpoutrh CceYeHMsI MHOTOIPAHHMKOB METOJIOM  CJICJOB,  BBIMOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEHKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHUI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkKJACHUE TE€OMETPHUUCCKUX BEIUYUH 10 00pa3iaM Wiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJIUTUYECKUE METOJbl MPH PELICHUHU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a7a4 Ha BBHIYUCIICHHUE PACCTOSHUN MEXIY IBYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKU [JIO IUIOCKOCTH, MEXIY
CKPEIIMBAIOITUMUCS TPSIMBIMH.

PemaTe 3a1aun Ha HAXO0XKACHHUE TEOMETPHUUECKUX BEJIUYHH MO 00pasiaM uiu
aqropuTMaM, TPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl NpPH PEHICHUHU
CTAHJAPTHBIX MaTEeMAaTHMYECKMX 3a7ad Ha BBIYMCICHHE YIJOB  MEXKIY
CKPCIIMBAIOIUMHUCA TIPSAMBIMH, MEXIYy MNPsIMOM U IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00bEMBI U TUIOMIAA MMOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHUS MEXIY
TJIOIIA/ISIMU TTIOBEPXHOCTEH, 00BbEMaMU TTOJOOHBIX MHOTOTPaHHUKOB.

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

N3Bnekath, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTYpax, MPECTABICHHYIO Ha YepTexax U
PUCYHKaXx.

[IpumensTs reoMerpuueckue (QakThl JJISI PEHICHUS CTEPEOMETPUUYECKUX
3a71a4, MPEANoNararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT,  mpoCTEWIIME MPOTPAMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aa4.

[IpuBOIUTE TPUMEPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEHM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIYyYEHHBIC 3HAHHUS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TIPUMEHSATh HW3YYEHHBIE IIOHATHUS B MPOLECCE IOHWCKA PEIICHUS
MaTeMaTU4YeCKu C(HOPMYIUPOBAHHONW MPOOJIEMBbI, MOJETUPOBATh pealbHbIC
CUTyallUM Ha $3bIKE T'E€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpEM, arrapara ainreopsl; pemaTh
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJINYMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIWHAP,  KOHHMYECKass  IOBEPXHOCTH,
oOpasyrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkasi IOBEPXHOCTb.

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

OOBICHATH CLIOCOOBI MOTYYSHHS TEJl BpaICHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOM CETMEHT, OCHOBAHUE CEIrMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJIOIl, OCHOBaHUE IIAPOBOrO CJIOS, BHICOTA IIAPOBOIrO CIIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMKM  TIOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAHHUK, BIHCAaHHBIK B chepy #
OTMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIOMIAJIMH MOBEPXHOCTEH M 00bEMaMu
MOAOOHBIX TEJl.



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

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0O0BEMHBIX
duryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekarh, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBATH HWH(MOPMALHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATH, KAKUMHU CBOMCTBAMU OHHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO MapajiesienuIeaa.

OnepupoBaTh NOHATHSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPa, YroJl MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJsipHOE TMPOM3BEIICHUE, PaCKIaAblBaTh BEKTOp 1O JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAUHAT.

[IpumensTe reomeTpuueckue (akThl I PEIIEHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJarallinX HECKOIBKO IIaroB PEIIEHUs, €CIN YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreliline reoMeTpuyYEcKHe 3a/auyd Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HaX0XJICHHE T€OMETPUUECKUX BEJIMYMH N0 00pa3liaM WM airOpUTMaM, IPUMEHSSI
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHJIAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[IpumeHaT, mpocTeiliMe NpPOrpaMMHBIE  CPEACTBA W JIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

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

[IprMeHATh MONy4YEHHBIC 3HAHUS HAa MPAKTUKE: AHAIU3UPOBATH DPEAJbHBIC
CUTyallUM W NPUMEHATh HM3YUYCHHBIE TMOHATHS B IMPOLECCE ITOMCKA PELICHHS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh pPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHATHI B TEOPEM, armapara anreOpsl; pemarh
MPAKTUYECKUE 3a]1a4, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUYECKUX BEJIUYHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabuble | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
1 Bezetiiie b cTepeoMETpHio 10 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IJIOCKOCTH B TPOCTPAHCTRBE. 12 1 bubnuorexa [JOK
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NPSAMBIX U 12 bubnuoreka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 VYTel MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1 httos://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
> Muororpartiit 1 1 https://m.edso0.ru/1c209e37
N bu6mmoreka [JOK
0 OObEMEI MHOTOrpaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 bubmorexa HOK
P ' P 4 https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0
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11 KVIACC

KosnyecTBO YacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl
bubmmoreka [IOK
Tena pamenus 12 https://m.edsoo.ru/1c209e37
. bubnuorexa [JOK
1
Obnemb1 Ten S https://m.edsoo.ru/1c209e37
BekTopsl ¥ KOOPAMHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa [OK
p P poctp https://m.edsoo.ru/1c209e37
[ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
cUCcTeEMAaTH3alus 3HaHUH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yyeHusi | oOpa3oBaTeibHbIe
padoTsbI padoThI
pecypchbl
OCHOBHBIC TIOHATHS CTEPEOMETPHU:
TOYKa, TIpsMasi, INIOCKOCTh,
npocTtpancTBo. [IpaBuna
1 M300pakKeHUS HAa PUCYHKAX: 1 bubmorexa IOK
P preyH . 02.09.2024 | https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
napajuieNbHbIX IPSIMbBIX (OTPE3KOB),
CepeHbI OTpe3Ka
[TonsTusa: nepecekaronecs
2 IJIOCKOCTH, TMepeceKaronInecs 1 Bubmmorexa [JOK
> 11eP H 05.09.2024 | https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ IJIOCKOCTh
[TonsiTHs: nepecekarouiuecs
3 IJIOCKOCTH, TIEPECEKAIOITUECS 1 bubmorexa HOK
> 1IEP B 09.09.2024 | https://m.edsoo.ru/db685e73
npsiMasi ¥ IIOCKOCTh
3HAKOMCTBO C MHOTOI'PaHHUKAMU,

4 n300pakeHue MHOTOTPaHHUKOB Ha 1 bubnunoreka [JOK
PUCYHKaXx, Ha IPOEKLIMOHHBIX 12.09.2024 | https://m.edsoo.ru/a63959ed
yepTexax
Havanehblie cBenenus o kyoe u

5 NUpaMuUJIe, X pa3BEPTKU U MOJIETU 1 bubmorexa HOK

PAMILLE, HX pASBED AcTH: 16.09.2024 | https://m.edsoo.ru/b30dff38
CeueHnsi MHOTOTPAaHHHUKOB
6 HauanbHble cBefieHHs 0 KyOe U 1 bubmmorexa [JOK

https://m.edsoo.ru/3d8ffd32
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IIApaMHU/JIE, UX Pa3BEPTKU U MOJIEIIH.
CeueHust MHOTOIPAaHHUKOB

19.09.2024

TTonsaTue 00 aKCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPHHU:

bubmmoreka [{OK

! AKCHOMBI CTEPEOMETPHUH U CIICICTBUS 23.09.2024 | https://m.edsoo.ru/Occ5c4fe
W3 HUX
[Tonsatue 06 akcHOMaTHYECKOM

8 MOCTPOCHUH CTEPEOMETPUMU: bubnuoreka [JOK
AKCHOMBI CTEPEOMETPHUH U CIICICTBHS 26.09.2024 | https://m.edsoo.ru/239c8ch4
W3 HUX
[TonsaTue 06 akCHOMATHIECKOM

9 MOCTPOECHUH CTEPEOMETPUMU: bubmuorexa [JOK
AKCHOMBI CTEPEOMETPHUH U CIICICTBUS 30.09.2024 | https://m.edsoo.ru/65c6b106
13 HUX
[TonsiTHe 06 akCHOMaTHYECKOM

10 MOCTPOCHUH CTEPEOMETPUMU: bubnuoreka [IOK
AKCUOMBI CTEPEOMETPUU U CIIEACTBUS 03.10.2024 |  https://m.edsoo.ru/258fc245
13 HUX
B3aumHoe pacnonoxeHue npsiMbIX B

1 MPOCTPAHCTBE: MEPECEKAIOIINECS, bubnuoreka [JOK
napajuieIbHbIE U CKPEITUBAOIINECS 07.10.2024 | https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapaniensHOCTh NPSMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:

12 napajuieJIbHbIE IPSIMBIC B bubmorexa HOK

. 10.10.2024 | https://m.edsoo.ru/93ad36b3

MPOCTPAHCTBE; NAPAJIIEIIBHOCTD TPEX
MIPSIMBIX

13 [TapannenbHOCTb NPSAMBIX U bubnuoreka [IOK
MIJIOCKOCTEHN B IPOCTPAHCTRBE: 14.10.2024 | https://m.edsoo.ru/ee1d19b9
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[TapamienbHOCTE IPSIMOM U

IIJIOCKOCTH
14 VYriael ¢ cOHanpaBJIeHHBIMHU bubnuorexa [JOK
CTOpPOHAMHU 17.10.2024 | https://m.edso0o.ru/9f4071b9
15 Yron mexay npsMbIMU B bubnuorexa [JOK
MPOCTPAHCTBE 21.10.2024 | https://m.edsoo.ru/fe733862
16 Yron mexay npsMbIMU B bubnuoreka [JOK
MIPOCTPAHCTBE 24.10.2024 | https://m.edsoo.ru/2935a9a0
17 [TapamienpsHOCTB IIIIOCKOCTEM: bubnnorexa [JOK
napajuiebHbIE TUIOCKOCTH 07.11.2024 | https://m.edsoo.ru/2e18f255
18 CBolicTBa napasuieIbHbIX bubmuorexa [JOK
IJI0CKOCTEM 11.11.2024 | https://m.edsoo.ru/e504d656
[Ipocreiimue MpocTpaHCTBEHHBIE
19 (buryphl Ha TUIOCKOCTHU: TETpad Bubmmorexa [JOK
P  TIPap, 14.11.2024 | https://m.edsoo.ru/4a28dc02
Ky0, mapasyienenurme/
. bu6mmoreka [IOK
20 Hoctpoerie ceneriit 18.11.2024 | https://m.edsoo.ru/1d434dOf
. bu6mmoreka [IOK
21 II
OCTPOCHHE CEHCHIE 21.11.2024 | https://m.edsoo.ru/ec26fe5d
KounTponbnas pabora no teme
29 "IIpsiMbIe ¥ TIJIOCKOCTH B bubnnoreka [JOK
npocrpanctse. [lapannenbHoCTh 25.11.2024 | https://m.edsoo.ru/9a0a9e56
MPSAMBIX U IIOCKOCTEH"
H o
T — Eatimmorera L{OK
- HCPTICHATEYID 28.11.2024 | https://m.edsoo.ru/b19f6a5d
MpsIMBIE B IPOCTPAHCTBE
[Ipsimble napasuienbHble U bubnuoreka [IOK
24
MEePIEHIUKYISIPHBIE K TUNIOCKOCTH 02.12.2024 | https://m.edsoo.ru/0ac11c95
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[IpsiMble napajienbHbIe U

bubmuoreka [JOK

25
NEPIEHIUKYIIIPHBIE K IIJIOCKOCTU 05.12.2024 | https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepnesauKyIspHOCTH bubnuorexa [JOK
MPSIMON U TJIOCKOCTH 09.12.2024 | https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepnesauKyIspHOCTH bubnuorexa [JOK
MPSIMOM M TUIOCKOCTHU 12.12.2024 | https://m.eds00.ru/79165d15
28 Teopema o npsmoit bubnnorexa [JOK
MEPNEeHIUKYIIIPHOM MIIOCKOCTH 16.12.2024 | https://m.edso0.ru/635¢5087
29 Teopema o npsmoit bubnnorexa [JOK
MEPIEeHIUKYIIIPHOM MIIOCKOCTH 19.12.2024 | https://m.edsoo.ru/bd3745f8
30 Teopema o npsimoit bubnuoreka [IOK
MEePIEeHIUKYIIIPHOH MIIOCKOCTH 23.12.2024 | https://m.edsoo.ru/7d18834b
[Tepme aKJo e:
3 pacerosmine or ot 20 mnockoeTH BuGmioresa LIOK
P 9 ' 26.12.2024 | hitps://m.eds00.ru/33c477d3
paccTosHUE OT MPSAMOIL 10 TIIOCKOCTH
[lepnieHUKyYSp U HAKIOHHBIE:
32 aCPCToaiHGYOT "P;O‘IKI/I 0 MJIOCKOCTH Bubnuorexa LTOK
P ’ ’ 09.01.2025 | https://m.edsoo.ru/66fefadd
paccTosHUE OT MPSMOH 10 TIIOCKOCTH
[TepnieH MKy U HAKIOHHBIE:
33 a(f::To;IiHGYOT I"l)“O‘IKI/I 0 IIOCKOCTHU bubmmorexa [TOK
P 9 ' 13.01.2025 |  hitps://m.edsoo.ru/a5h7h8e3
paccTosHUE OT MPSIMOH 10 TIIOCKOCTH
[lepnieHMKyYIISIp U HAKIOHHBIE:
34 a(iTO}IiI/IeyOT ”P;O‘IKI/I 0 TIOCKOCTHU bubmmorexa [JOK
P 9 ' 16.01.2025 |  hitps:/m.edsoo.ru/dbee22bc
paccTosHUE OT MPSAMOI 10 TIOCKOCTH
35 VYTbl B IPOCTPAHCTBE: YTOJ MEXAY bubnuoreka [JOK
MPSIMON U TJIOCKOCTBIO 20.01.2025 | https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroJ, JUHEHHBIN YroJ bubnuoreka [IOK
JBYTPAHHOTIO yIila 23.01.2025 | https://m.edsoo.ru/5faOb3ce
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JIBYrpaHHBIN yroJi, TMHEHHBIN yroj

bubmuoreka [JOK

37
JBYTPAHHOIO yIJia 27.01.2025 | https://m.edsoo.ru/c7c777ed
IlepneH UK YIIPHOCTD INIOCKOCTEH:
38 il I/I:?,HaKH Heynei UKYJIIPHOCTHU 1B bubmorexa [IOK
P Up AHEYTD HABYX 30.01.2025 | https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEHN
IlepneH UK YIIPHOCTD MIIOCKOCTEN:
39 id I/I:?,Hal(ﬂ neynefl UKYJIIPHOCTH 1B bubmorexa [IOK
P Up AHIYIBD ABYX 03.02.2025 | https://m.edsoo.ru/ed9e2a8e
ILUIOCKOCTEH
IlepneH UK YIIPHOCTD MIIOCKOCTEN:
40 i pI:zHaKH neynefl UKVIAPHOCTH JIB bubmorexa [IOK
P vp AHIYIBD ABYX 06.02.2025 | https://m.edsoo.ru/ba75dc57
IUIOCKOCTEH
41 TeopeMma o0 TpEX MEPHIEHIUKYIIIPAX bubmmorexa [OK
P p PHCHHKYIAD 10.02.2025 | https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TPEX MEPHEHINUKYIIIPAX bubmorexa LOK
P P PHCHKYIAD 13.02.2025 | https://m.edsoo.ru/52188a7d
43 TeopeMa 0 TPEX MEPHEHINUKYIIIPAX bubmmorexa LOK
P P PHCHKYIAP 17.02.2025 | https://m.edso00.ru/9f246736
KonTtponpHas padoTa no reMam
44 "IlepnieHAUKYIAPHOCTH TPSAMBIX U bubnuoreka [JOK
mwiockocTe" u "Yrael Mex Iy 20.02.2025 | https://m.edsoo.ru/5b971ef3
MPSAMBIMU U TJIOCKOCTSAMU"
[ToHsaTHEe MHOTOTrpaHHUKA, OCHOBHBIC
3JIEMEHTBI MHOTOTPaHHHUKA,
45 BBINVKIIBIE M HEBBIITYKIIBIE bubmorexa [IOK
Yt yKH 24.02.2025 | https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKA
MHOTOTpaHHUKA
46 [Ipu3ma: N-yrosbHas npu3Ma; rpaHu bubnuoreka [IOK
Y OCHOBaHUS NIPU3MBL; IpsIMast U 27.02.2025 | https://m.edsoo.ru/b4ad63ad
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HAKJIOHHAs MPHU3MbI; O0KOBast U
IIOJIHAs! IOBEPXHOCTH IIPU3MBI

[Tapamrenenunen, TpsIMOYTOJIbHBIN

bubmmoreka [{OK

47 napajuIeJIenuIe U ero CBOMCTBa 03.03.2025 | https://m.edsoo.ru/8a7be683
[Mupamupga: N-yroapHasi mupaMuaa,
I'PaHU ¥ OCHOBAHUE MAPAMUJIBI;
48 OOKOBas M MOJTHASI TOBEPXHOCTh brmmorexa [OK
< 06.03.2025 | https://m.edsoo.ru/fblcd0a5
MMUPAMHUJIBI; IPABUJIBHASI B YCeUEHHAS
paMuIa
[TpaBuTbHBIE MHOTOTPAHHUKH:
MTOHATHE MMPABUITHBHOTO

49 MHOT'OTPaHHUKA; PAaBUJIbHAS ITpU3Ma bubnuoreka [IOK
U IpaBWIbHAs TUPaMU/JIA; 10.03.2025 | https://m.edso00.ru/074c8865
MpaBWJIbHASI TPEYTOJIbHAS TUpaMUIa
Y TIPaBWIBHBINA TETpadp; Kyo
[IpencraBienue o MpaBUIbLHBIX

50 MHOTOTpaHHUKAX: OKTadp, bubmorexa IOK

13.03.2025 | https://m.edsoo.ru/a0fdd5bf
JOJIeKadAp U UKOCAdIP.
CuMMeTpus B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIILHO TOYKH,

51 MPAMOM, TIIOCKOCTH. DJIEMEHTHI bubnuoreka [JOK
CUMMETPUHU B IUPaMUIAX, 17.03.2025 | https://m.edsoo.ru/b9e777d9
napajuieNienuneax, NpaBUiIbHbIX
MHOTOTPaHHUKAX
Brruncnenue >eMeHTOB

52 MHOTOI'PaHHUKOB: péOpa, AUaroHa, Bu6mmorexa LIOK

20.03.2025 | https://m.edsoo.ru/6cdbecef
yTIIBI

53 [Tnomaas 60KOBOIM MOBEPXHOCTH U bu6mmoreka [JOK
IIOJIHOM ITOBEPXHOCTH MPSIMON 03.04.2025 | https://m.edsoo.ru/37d84157
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MIPU3MBI, IJIOIIa/Ib OCHOBAHUH,
TeopemMa 0 OOKOBOI MOBEPXHOCTH
PSIMOM IIPU3MBI

[Tnomans OOKOBOM MOBEPXHOCTH U
IIOBEPXHOCTH ITPABUIIBHON

o4 MUPAMUBI, TEOPEMA O TUIOMIAAN bubmorexa [TOK
. . 07.04.2025 |  https://m.edso00.ru/5603e30b
OOKOBOM MOBEPXHOCTH YCEUEHHOMN
nrupaMuabl
55 KonTponbHas paborta o teme bubnuorexa [JOK
"MHororpaHHuKT" 10.04.2025 | https://m.edsoo.ru/a95f5c04
N bubmuorexa [JOK
56 I1 0 00
OHATHE 07 ODBEME 14.04.2025 | https://m.edsoo.ru/7ad0020b
N bubmuorexa [JOK
57 06
PEN THPAaNIE 17.04.2025 | https://m.eds00.ru/235171b3
58 O06BEM TMpaMuUIBI Bubmaorexa IIOK
21.04.2025 | https://m.edsoo.ru/f47dfefd
N bu6mmoreka [IOK
59 06
PEM TTHPAMIAR 24.04.2025 | https://m.edsoo.ru/79c10312
N bu6mmoreka [IOK
60 06
PEM TTHPaMHAR 28.04.2025 | https://m.edsoo.ru/2faadc3f
61 O0BEM TTPU3MBI Bubmrorexa LIOK
05.05.2025 | https://m.edsoo.ru/79853608
N bubmuoreka [JOK
62 06
PEN HPHENA 12.05.2025 | https://m.edsoo.ru/1e053890
N bubmuoreka [JOK
63 06
PEN HPHESNE 15.05.2025 | https://m.edsoo.ru/482d3f51
64 KonTtponpHas paboTa o Teme bubnuoreka [IOK
"O06BbEMBI MHOTOTPAaHHUKOB" 19.05.2025 | https://m.edsoo.ru/28a6573c
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65

[ToBTOpenue, 06o0IIEeHNE
CUCTEeMaTU3alurs 3HaHH.
[TocTpoenune ceueHuii B
MHOTOTpaHHUKE

22.05.2025

bubmuoreka [JOK
https://m.edsoo.ru/098bedad

66

[ToBTOpenue, 06o0mIeHNE
CUCTEMaTU3alus 3HAHUHN.
Beruncnenue paccTosHUM: MEXIy
JIBYMS TOYKaMH, OT TOYKHU 10
MPSAMOi, OT TOYKH JI0 TJTIOCKOCTH,
MEKy CKPEIUBAKOIIUMUCS
MPSIMBIMU

26.05.2025

bubmmoreka [{OK
https://m.edsoo.ru/f7792ba9

67

Wrorosas koHTposIbHas paboTa

bu6moreka [IOK
https://m.edsoo.ru/b9146bc0

68

[ToBTOpEeHME, 0600IIEHNE
CHCTEeMaTH3aIis 3HaHUH.
Brruucnenue yrios: Mexmy
CKPENIUBAIOIIUMHUCS TTPSIMBIMH,
MEXTy PSIMOU U TIJIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YIJIOB MEXIY
IUIOCKOCTSIMH

bu6mmoreka [IOK
https://m.edsoo.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

66 (01.05, 08.05
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11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
Cdepa u map: neHTp, paamyc,
1 IUaMeET)P; IJIOAlb HOBEPXHOCTH 1 bubnmorexa LOK
p; p https://m.edso0.ru/0341bc2b
cepbl
BsaumHoe pacnonoxenue chepsl u
bu6moreka [IOK
2 IJIOCKOCTH; KacaTeabHas MIIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; mromanb cepol

3 N3o006paxkenue chepsl, mapa Ha 1 bubnuoreka [IOK
mwiockoctu. CeueHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapuyeckas MoBEpXHOCTD,

4 00pa3yromue MHIHHIPUICCKOM 1 bubnuoreka [IOK
MOBEPXHOCTH, OCh LIMJIMHIPUIECKON https://m.edso0.ru/6054b8cl
MTOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3yromas u oCh; 1 bubnuoreka [JOK
IIoIaas OOKOBOM U ITOJIHON https://m.edso0.ru/188f6216
MTOBEPXHOCTH
N3o00paxkenue nunuHapa Ha
IUIOCKOCTH. Pa3BEpTka nunuaapa.

6 Ceuenus nuIMHJIPaA (MIOCKOCTHIO 1 Eubmiorexa OK

. P ’ https://m.edso0.ru/016e25¢eb
napaienbHON Hin
MEePIEeHIUKYISIPHOUN OCH IUIUHAPA)
bubnunoreka [JOK
7 KoHnueckas noBEpXHOCTSD, 1 1

https://m.edsoo.ru/c94ba09b
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o0Opa3yrIne KOHUIeCKOU
IIOBEPXHOCTH, OCh U BEpPILINHA
KOHMYECKOW IMOBEPXHOCTH

Konyc: ocHOoBaHue u BepvHa,

8 oOpa3yroinas U 0Ch; IJIOMAIb brbmmorexa HOK
N . https://m.edso0.ru/897dd3b2
OOKOBOH | MOJHOH TIOBEPXHOCTH
YcedEHHbBIN KOHYC: ne u
9 BBICOTA; OCHOBaIZI/(I:ﬂ ?/16613)(?;?1:);: ) bubmorexa HOK
’ https://m.edso0.ru/1468bab3
MTOBEPXHOCTh
N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

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

1 KomOunarmus Ten BpamieHus u bubnuoreka [IOK
MHOTOT'PAHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, ONMUCAHHBINA OKOJIO

12 cdepsr; cepa, BucaHHas B bubnuoreka [JOK
MHOTOTI'PaHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpallleHUS

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

n bubmuoreka [JOK
14 O6ném nuHKpa, KoHyca https:// m.edsocl)l. ru/5513d87b
N bubmuoreka [JOK
15 OObEm wiapa u oA, chepe! https://m.edsoo.ru/d189bde2
16 ITooOHBIE TENa B MPOCTPAHCTBE. Bubmmorexa LIOK

https://m.edsoo.ru/810cfleb
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COOTHONICHUS MEXTy IJIOIIASIMU
MOBEPXHOCTEH, 00BEMAMHU
MOJA0OHBIX TEJ

17 KonTponeHast pabota o Temam bubnuorexa [JOK
"Tena Bpamenus" u "O0beMsI Ten" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha miockocTy U B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnoxeHue U BBIYUTaHUE BEKTOPOB bubmorexa HOK
p https://m.edso0.ru/23f4f089
20 YMHOXeHHEe BEKTOpa Ha YUCIIO bubmorexa [TOK
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 MIPUMEHEHHEM TPaBIII JeHCTBUIA ¢ Bubmmorexa [JOK
P P A https://m.edso0.ru/5a827900
BEKTOpaMH
KoopanHaTHO-BEKTOPHBI METO
23 1} I/IpiI_HGHI/II/I FCOMG”]I;“) WYECKUX " bubmmorexa [JOK
PHP P https://m.edsoo.ru/d3alfe30
3a/a4
[IpsimoyromnpHas cucrema
24 KOOpPJUHAT B MPOCTPAHCTBE. bubnnoreka [JOK
Koopnunatsel Bekropa. [Ipocreiimue https://m.edsoo.ru/48db7058
3a/lauM B KOOPJAWHATaX
o5 Yron Mexay BEKTOpaMH. bubnnoreka [JOK
CkansipHO€ MPOU3BE/IEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Boruncnenue yrioB Mexy bubnuoreka [IOK

MPpsAMBIMHA U IIJIOCKOCTAMUA

https://m.edsoo.ru/8efbe78e
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KonTtponsHas pabota o Teme

27 "BeKTOophl U KOOpAUHATHI B 1 bubmiorexa LIOK
. https://m.edsoo.ru/77c22fc5
MPOCTPAHCTBE
[ToBTOpEHUe, 0600IICHNE U
28 cucreMarusanus 3HaHui. OCHOBHbIE 1 bubnuorexa [JOK
¢burypsl, paxTsl, TEOpEeMBI Kypca https://m.edsoo.ru/1780basd
TUTAHUMETPUHT
[ToBTOpEeHue, 0600IICHNE U
29 cucteMaruzanus 3HaHui. OCHOBHbBIE 1 bubnuorexa [JOK
(burypsl, (hakThl, TEOPEMBI Kypca https://m.edso0.ru/078cd184
TUTAHUMETPUHT
[ToBTOpEeHUE, 0600IIEHNE 1
30 CUCTEMaTH3aIlus 3HaAHUH. 3a1a9un 1 bubmuorexa [JOK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpEeHue, 0600IICHNE 1
cHCTeMaTH3alus 3HaHui. 3a7auun bubmuorexa [JOK
31 1
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
pereHus
[ToBTOpEeHUE, 0600IICHNE 1
32 cucteMaTu3anus 3HaHui. OCHOBHBIE 1 bubnuorexa [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUHU
bubnuoreka [JOK
33 Hroropas koHTpoJIbHAs paboTa 1 httos//m.e dsocl)_.[ru lec24dfc
34 [ToBTOpEHue, 06001IeHNE U 1 bubnunoreka [JOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
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