MunucrepcTBo npocseumenus Poccuiickoin @enepauun
JenmapramenT oOpasoBanus Tomckoi od1acTu
JenmapramenT oOpasoBanus axmuHuctpanum I'opoaa Tomcka
MyHuIMnaJbHOe ABTOHOMHOE 00111e00pa3oBaTeibHOE YUpPeKIeHne
rumMHa3us Ne24 umenu M.B. Okrsa0pbcekoii r.Tomcka

~
AOKYMEHT NOANMCAH YTBEPXJIEHO
NEKTPOHHOM NMOAMMUCHIO JIMpEeKTOp THMHA3HH

M. N. Sxy6a
Ceprudmkar: 00B5C7B442A27FBBB234FICF25DCAAAESS ITpukaz Ne 113-mip
el tcubcs e or @9 anryora 2024 .
Deicteutenen: ¢ 13.11.2023 go 05.02.2025

J
PABOYASA ITPOTPAMMA

(ID 5662107)

yueOHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb»

1st ooyyaromuxest 10-11 kinaccoB

Pa3paborunk: Tropuna H.H., yuntens maremMaTuku

Tomck 2024



INOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaH/IapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEOOBaHUH, TPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIIETCHIIUSIMH,
COCTABJISIIONIIIMU OCHOBY JIJII CaMOPA3BUTHsI W HEMPEPHIBHOTO O0Opa3oBaHMUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO M IIO3HABATEIIBHOIO pa3BUTHUS
JUYHOCTH 00YyYarOmMnXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHHUS T€OMETPHH B HAIMPABICHWUU JIHYHOCTHOTO
pa3BuTus oOyuaromuxcs, ¢GopMUpoBaHUs (YHKIMOHAJILHON MaTeMaTH4eCcKou
I'PaMOTHOCTH, U3yY€HUs IPYTUX Y4eOHBbIX NUCUUIUIMH. Pa3zBuTue y oOydaromuxcs
MPABWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHHH TE€OMETPHUYECKHUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOTO0 M HJEATbHOTO, XapaKTepe OTPaKCHHS
MAaTEMATUYECKON HAyKOW SIBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
re€OMETPUU B CUCTEME HAyK M POJIM MaTeMaTUYECKOTO0 MOJIEIMPOBAHUS B HAYYHOM
NO3HAaHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS
yUalmxcs, a TakKe KauyecTB MBIIIJICHHUs, HEOOXOAMMBIX [JIsl aJanTaldd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JTUCITUTIIMH €CTECTBEHHO-HAYYHOM HAMPaBIEHHOCTH, TaK M TYMaHUTaPHOM.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPYyEeMOe TpU HU3YYCHHH OOYYarOIIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH 1 TTOCTPOCHUH IIETIOYKU JTOTHUECKHUX YTBEPIKICHUH
B XOJ€ pELIEHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMPOBEPraTh
TUIIOTE3bl HETOCPEICTBEHHO HCIOJIB3YIOTCA MPH PEIICHUH 3a]ad €CTeCTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAECT CYIIECTBEHHYIO POJIb BO
BCEX 001acTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIUaibHOrO ObITHS, ¢dopMa
OTPaXXEHHUSI OKPYXKAIOIIer0 MHpa, YCJIOBHUE YCIEUIHOTO TMO3HAHUS U aKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENBHOCTH. OnepupoBaHWE  NPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHAET pa3Hble BUABI y4E€OHOM U TPYIOBON NE€ATEIHLHOCTH,



ABJISIETCSI OJHUM U3 MPOQPECCHOHAIBHO BAXKHBIX KA4yeCTB, MOATOMY aKTyallbHa
3amaya (opmMupoBaHus y OOyYaroUIUXCsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBHIHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIbHOCTH IO MHOTUM HApPaBICHUSM.

[leas ocBoeHmst mporpamMMbl ydeOHOro Kypca «I'eomerpusi» Ha 06a3oBOM
ypoBHE 00yueHus — o0O1eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecrieueHHe  BO3MOXKHOCTH  MPUOOpETeHuss |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JCHUCTBUI,
cnenuUIHBIX TEOMETPUH, BO3MOXKHOCTH YCIIEITHOTO MPOI0JDKEHUS 00pa30BaHMUS
M0 CIEIUAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reoMeTpud Ha ©0a30BOM YpOBHE IIpeIHAa3HA4YeHa JIsl
OOy4YaronMXcst CpeIHEN IIKOJIbI, HE UCIBITHIBABIIMX 3HAYUTEIBHBIX 3aTPYIHECHUN
Ha YpPOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaroniuecs Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIME MaTeMaTHYECKUE YMEHHS, CBA3aHHBIC
COo crneuu@uKod TEeOMETPUHM U HEOOXOAMMBIE [JIi JKM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM MMEIOT BO3MOKHOCTb HU3YyYUTh T€OMETPHUIO OoJiee
riIyOOKO, €clii B JlajJbHEHIIIEM BO3HUKHET HEOOXOJIUMOCTh B T'€OMETPUYECKUX
3HaHUAX B MPO(ECCUOHATBHOU NESITETLHOCTH.

JlocTuxeHrue 1eJIM  OCBOCHHUSI MPOTpaMMbl OOECIEUUBACTCS PEUICHUEM
COOTBETCTBYIOIIMX 3amad. [lpuopureTHbIMM 3aJadyaMyd  OCBOEHHSI  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax SBISIFOTCS:

e (opMupOBaHUE TMPEJACTABICHUS O TEOMETPUU KaK YacTH MHUPOBOMU

KYJBTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPAHHUKAX U TeJlax BpalleHUs
KaK 0 BOXHEHIINX MAaTeMAaTHUYECKUX MOJIEISAX, MO3BOJISIONINX OMUCHIBAThH
Y U3y4aTh pa3HbIC SABJICHUS OKPY>KAIOIIETO MUPA;

e (opMupOBaHHME yMEHHUSI paCIO3HABATh Ha YEPTEkKaX, MOACISIX U B
pealbHOM MHPE MHOTOTPAHHUKH U TEJIa BPAILICHHUS;

e OBJIAJCHUE METOJAMH PEIICHMs 3aJlad Ha TOCTPOCHUS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPaHHHUKAX U TeJaX BPAIleHUsI U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHHE  QJITOPUTMAaMU  pEIICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMupoBaHWEe yMEHHUS TPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTEIbHBIC
paccykJeHUsT B XOJI€ PEUICHUS CTEPEOMETPUUECKUX 3ajady M 3aJay C
MPAKTUYECKUM COJIEP>KaHUEM;

e pa3BuUTHE UHTEJIEKTYaJIbHbIX U TBOPYECKUX CIOCOOHOCTEM
oOy4Jarommxcs, IMO3HAaBaTEIbHOM  aKTUBHOCTH, HCCIEA0BATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHUS,



e (opmupoBanue GyHKUIHOHATBHON IrPaMOTHOCTH, PEJEBAHTHOM
F€OMETPUU: YMEHHE PpACHO3HAaBaTh IMPOSBICHHUS T'€OMETPUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B peajbHBIX KU3HEHHBIX
CUTYyallHsIX M MPU W3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEHl W 3aKOHOMEpHOCTEeH, (OpMynIHpoBaTh HUX Ha S3bIKE
r€OMETPUM U CO34aBATh T€OMETPUUECKHE MOJIEIH, TPUMEHITh OCBOCHHBIN
F€OMETPUYECKHUM amnmapar [Jsl PElEHUs NPaKTHUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJYYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAyalle €ro H3y4dyeHus 3ajay, pEIIaeMblX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHMSI, U ONpPENeIEHHBIM 00pa30M OpraHM30BaHHAas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JNAbHENIIIEMY U3YUYEHHIO MTPEIMETA.

[Tpenmourenue oTAAETCA HAMISAIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
yUYalllUXCcsi B Kypce CTEpPEOMETPUU MPOBOAMTCS 3a CUET pEIIEHUs 3aJady Ha
CO3JaHM€  TPOCTPAHCTBEHHbIX O00pa3oB W  3aJad Ha  ONEpPUPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HAIJISIHOCTH, MBICIEHHOTO U3MEHEHHSI €r0 UCXOJHOTO COJAEPKAHMSL.

OcHoBHBIE copaepikaresbHble TUHUN Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukny», «IIpsiMble U MIIOCKOCTH B MPOCTpaHCTBE», «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUHN
pacnpenenseTcss He TOJBKO II0 COAEP)KATENbHBIM JIMHHMSM, HO M IO ToJaM
oOy4eHUs Ha YPOBHE CpeHEro 00IIero oopa3zoBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pPE3yJbTaTam
OCBOEHHUSl paboueil mMporpamMmbl, pacHpeleN€éHHbBIM 10 ToAaM O0y4yeHwus,
CTPYKTYpPUPOBAHO TakKUM o0O0Opa3oM, 4YTOOBI OBJIAJEHUE TE€OMETPUUYECKUMU
MNOHATUSMU W HAaBBIKAMH OCYIIECTBIISUIOCH MTOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJIIOJIEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOYy4YaroIIMXCs, pACIIUpss U
yriay6usist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometpuu oTBOAUTCS 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



1.COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTEepeoMeTpuu. Touka, TmpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHM:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHOE pacronoxkxeHue NpsSMBIX B IPOCTPAHCTBE: IEpECEKaroLIUecs,
NapajulelibHble W CKpemmBarommecs npsamele. [lapajuiensHOCTh NpsAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIENBHBIE TMpPsAMBIE B NPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW W IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMA CTOPOHAaMH; YIOJd MEXAYy NPsIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh  IIIIOCKOCTEH: [apajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajienbHbIX IUlockocTed. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: TE€Tpa’ap, Ky0, napaiesaenunes]; IOCTPOCHUE CEUECHUN.

[leprieHIUKYJIAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPAMBIC MApAJIICIAbHBIE W IEPIEHIUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJI MEXAY NPSMOM H
IJIOCKOCTBIO;  JBYTPAHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJia.
IleprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ TUIOCKOCTEW: MPHU3HAK  INEPHNEHIUKYJSIPHOCTH  JIBYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.

MHoOrorpaHHuKHu

IloHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL;, MpsMas U HAKJIOHHAs MPU3MBbI; OOKOBasi U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajuleJienunes; U ero cpoucrsa. I[lupamumpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl NOpu3Mbl H  nupamuisl. IIpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MA U
IIpaBUIbHAs NUPaMHUAA; NPAaBWIbHAs TpPEyroibHas NUpamMuAa W IPABWIBHBIN
TeTpadap; KkyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPAaHHHUKAX: OKTadp,
nojexasap u ukocasap. CeueHus: Mpu3Mbl U TUPAMUIBL.

CuMmMmeTprss B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, IIPSIMOI,
IUIOCKOCTH.  JJEMEHTbl CUMMETPMM B NHMPaMHJIAX, NapaJlIeJIeNUIenax,
IIPaBUJIbHBIX MHOTOIPAHHHKAX.



Bbruncnenne 9JeMEHTOB MHOTOTPAaHHHKOB: pE&Opa, JauaroHaliv, YIJIbL.
[Tnomane OOKOBOW TMOBEPXHOCTH W TIOJHOM TMOBEPXHOCTH MPSIMON TIPU3MBI,
IUIOMIAa/lb OCHOBaHWH, TeopeMa O OOKOBOH TIMOBEPXHOCTH MPSIMOW TIPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TIPABWIHHOW MHPaMUJIbI,
TeopeMa O IUlomaau yceu€éHHou mnupamunbl. [lonstue o0 o0béMe. OO0BEM
MUPAMUIBI, TTPU3MBI.

[logoGubeie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXAY IUIOMIAASIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJL.

11 KVIACC

Tena Bpamenust

[Hunuaapuueckas MOBEPXHOCTD, oOpasyroiue AJIUHAPUYECKON
MOBEPXHOCTH, OCh IWJIMHIPUYECKOW TMoOBepXHOCTU. [lwnmHap: ocHOBaHuA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolas M OCh, IUIONIaAhr OOKOBOW M TOJHOMU
TTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCcTU. KOHyC: OCHOBaHUE U BepIlMHA, 00pa3yroIasi
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUEHHBIN KOHYC:
o0Opa3yroIiue U BbICOTa; OCHOBAaHMS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UEHTp, paauyc, AUAMETpP; IUIOMIAL MOBEPXHOCTU CREPHI.
B3auMHoe pacnionoxxenue chepsl U INIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
101 ChEpPHI.

N3o0pakeHue Tel1 BpallleHHs Ha TJI0OCKOCTU. Pa3BépTka IuIMHApa U KOHYCA.

KoMOuHanuun Tem BpalleHWs W  MHOTOTPAaHHUKOB. MHOTOTPAaHHWK,
OMMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpaIeHusl.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béEMe
NPSIMOYTOJILHOTO Tapajuiesienunena u ciueacteuss u3 He€é. O0BEM IMIMHIpAa,
KoHyca. O0BEM 11apa u mIomaab chephl.

[TomoGueie Tena B mpoctpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApa (MapaJUIeIbHO WM TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TIPOXOJsIee 4Yepe3 BEepIIMHY), CEUCHUS
nrapa.

BeKTOpbI U KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockocT U B mpocTpancTBe. CloKEeHNE U BHIYUTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamnenenunena. Pemienne 3amad, CBSI3aHHBIX C
NpUMEHEHUEM TMpaBwil JAeUCTBUM ¢ BekTopamu. llpsimoyronpHas cucrema



KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3agaun B
KOOpJIMHATax. YTon Mexay BekTopamu. CKalsipHOE MPOU3BE/IEHHE BEKTOPOB.
Boluncienue yrioB Mexay IpsMBIMH U TUIOCKOCTAMH. KoopauHaTHO-BEKTOPHBIN
METOJ TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



2.JINTAHUPYEMBIE PE3YJIBTATDI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOrpamMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yIOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMK 00YYAIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxgaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMOJICHCTBOBaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYyHKUIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(OpPMHPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, OSTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYyIIEro.

JcTeTH4ecKoe BOCIIMTAHUE:

ACTETUYECKUM OTHOIIICHHUEM K MHpPY, BKIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3ajad, PEIIEHHN, pacCyXJIeHU;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUYECKUM acCleKTaM pPa3IMYHbIX BUJAOB UCKYCCTBA.

duznyeckoe BOCIUTAHKE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HaHUSA B
WHTEpecax 37J0pOBOTO U 6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U

OT/IbIXa, peryispHas busnueckas aAKTUBHOCTD); (bu3HIecKoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JIESITEIIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K
paznuuHbiM  chepam  NMpPOoPECCHOHAIBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ NPUIOKEHUSIMH, YMEHUEM COBEpLIaThb OCO3HAHHBIA BBIOOP
Oyaymeil mnpodeccun U peanu30BbIBATh COOCTBEHHbBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKCHUU BCEH JXU3HHM, TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PCIICHUH MMPAKTHUSCKHX 33/1a4 MaTEMaTHICCKON HaIPaBICHHOCTH.

IKO0JIOrHIYeCKOe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTHIO HIKOJIOTHYECKON KYyJIbTYpbl, MOHWMAHHEM BIHSHUSI
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATIBLHOM
Cpelnbl, OCO3HaHHWEM TJ00aJbHOTO XapaKTepa SKOJOTHYECKHX IIpoOJIeM;
OpHEHTalell Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
0o0JaCTH  OKpY)KAroIel Ccpeanl, IUTAaHUPOBAHMS TIOCTYIIKOB W OICHKH WX
BO3MOYKHBIX TTOCJICICTBUM ISl OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOIO NO3HAHUSI:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIEIO COBPEMECHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTEeMaTHYeCKOW HayKh Kak cdepbl UYeIOBEUYECKOW ACSITCIBHOCTH, STaloB ¢
pPa3BUTHUSI M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTypOW KaK CpEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIICCTBJISATh TMPOEKTHYH) M HCCIAEAOBATEIBCKYIO JESATEIbHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTepU3yTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU, — VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTMEUAMU.

1)  VYuueepcanrvnvie  nosmasamenwvuwvie  Oelicmsus,  obecneuugarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYHCaroweo  Mupa;  npumeHeHue  Jl02U4ecKux,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble JJornueckue aelcTBUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXTYy MOHATUAMU, (POPMYIUPOBATH
OTIpEJICICHUS]  TOHSATUH; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IPOBOJMMOTO aHAIN3A,

e BOCIpPUHUMATH, (OopMyIUpOBaTH W  MPEOOPa30BHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3W W
NpOTUBOpeYHs B (akTax, NaHHBIX, HAOIIONEHUSX U YTBEPKIACHUSX;



npeajiaraTh  KpUTEPUM  JJIS  BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUNH;

e JieJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTHUBHOTO), BHICTPAUBAThH apryMEHTAIIUIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BbIOMpaTh CcHOCOO pemeHus y4eOHOM 3agauv (CpaBHHUBATh HECKOJBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSATENILHO BBIICNIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJBb30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHBOPEUYUE, HPOOIEMYy,
yCTaHaBJIMBAaTh HMCKOMOE U  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULUIO, MHEHUE;

e IPOBOJHUTH CaMOCTOSITEIIEHO CIJITAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

e CaMOCTOSITEJILHO (hOPMYIUPOBATH OOOOIIECHUSI M BBIBOJIBI 110 pe3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e TMPOTHO3MPOBATH BO3MOXHOE PAa3BUTHE IMPOLIECCA, A TAKXKE BbIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nunpopmanueii:

e BBIABIATH AchUIMTH MHGOPMAIIUM, JTAaHHBIX, HEOOXOJUMBIX JIJII OTBETa
Ha BONPOC U AJI PELICHUS 3a]1a4H;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

e CTPYKTYpUpPOBaTh MHPOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJIEKHOCTh uHdopmauu 1o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvnvie KOMMYHUKAmMUGHble  Oclicmeus, 0becnedusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIIPUHUMATh M (QOpPMYJIHpPOBaTH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LEJIIMA OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pPEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly pelIeHUs 3a/1a4i, KOMMEHTUPOBATh MOJYyYEHHBIN PE3yJIbTaT;

B X0/ 0OCY>KJIECHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOsIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXACHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHApYXHBaTh Pa3U4He€ U CXOJCTBO IMO3UIIMIA; B
KOpPEKTHOM Popme popMyIHpOoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pE3yJbTaThbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTAa;  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CorpyaHu4ecTBo:

3)

MOHMMAaTh W MCIHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHONM U
WHUBUyaIbHON paOOThI MPU PEIICHUH YYEOHBIX 3a]1a4; IPUHUMATh 11eJ1b
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3AlUI0 COBMECTHOMN
paboThI, pacnpeaeNsTh BUABI padboT, JOTOBApUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;
y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyKIeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U WHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUSI C JPYTUMH UJE€HAMU KOMAaH/IbI,
OIICHMBATh Ka4€CTBO CBOETO BKJIaJla B OOUIMN MPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHHUS 3a]1auM, BHIOUPATh CIIOCO0 pelieHus
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKHM, CAMOKOHTPOJISI  Tpoiecca U
pe3ynbTaTa peleHus MaTeMaTUYeCcKon 3a/1auu;

NpEABUJIETh TPYJIHOCTHU, KOTOPbIE MOTYT BO3HHUKHYTh MpPHU PEHICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JEATECIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, TAHHBIX, HAMJIEHHBIX OIIMOOK, BHISBICHHBIX TPYIHOCTEH;



e OIEGHUBATh COOTBETCTBHE pE3yJibTaTa IEJIM U YCJIOBHUSIM, OOBSICHITH
NPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

OmneprpoBaTh MOHATUSMU: TOUKA, IIPsIMAs, INIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPHUH M CICIACTBUS W3 HUX TPU PEIICHUN
TeOMETPHUECKUX 3a/1a4.

OmneprpoBaTh MOHATUSIMU: MAPAJICIBHOCTh M MEPIEHINKYIIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccugummpoBaTe B3aUMHOE pacIOJIOKEHHUE MPSMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHSATHSAMH: JBYTPAaHHBIA yTroJl, TPAaHU MABYTPAHHOTO YTIa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JBYTPAHHOI'O yIJIA.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKIbIN
MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPAHHUKA, TPABIIIbHBIN MHOTOTPaHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccupunmpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKaUuU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKU; TPaBUJIbHBIC
MHOTOTPaHHHUKH; MPSMbIE U HAKJIOHHBIE IPU3MBI, TapalIeIICTUTIEbI ).

OmnepupoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, UCTIONIb3YSI METO/I CJIEJIOB.

CtpouTh ceyeHMs] MHOTOTPAHHHMKOB METOJOM  CJIEIOB, BBIMOJHATH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXY, COOKY, CHHUBY.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aJIfOpUTMaM, TPUMEHSS W3BECTHBIE aHAJUTHUUYECKUE METOJbl TPHU PELICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]a4 Ha BBIYMCIICHUE PACCTOSIHUM MEXIY IBYMsI
TOYKAMH, OT TOYKH JO TMPSMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TIPSIMBIMHU.

Pemmatp 3a1aun Ha HaxXOXKICHUE TEOMETPUICCKUX BEIIMYUH MO 00pas3IaM Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJIUTHYECKHE METOJbl MPHU PELICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIECHUE YIJIOB  MEXIy
CKPCIIMBAIIUMHUCS TPSIMBIMH, MEXIy TMPSIMOA H IJIOCKOCTBIO, MEXKIY
IUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Beraucisate 00bEMBI U TUIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpH3Ma,
nupamMuga) ¢ TOpUMEHEHHEM (GOpPMYJ; BBIUHUCIATH COOTHOIICHHS MEXIY
TUIOMIAASIMU TTOBEPXHOCTEH, 00hEMaMU TI0I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TIPOCTPAHCTBE;, IIEHTP, OCh H
MJIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBbIBaTh W HHTEPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUCCKUX (PHUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

[IpumensaTe reomeTpudeckue (aKThl IS PEMICHUS CTEPEOMETPUUCCKUX
3a/1a4, MPEATOIArarouX HECKOIBKO MIAroB PEIICHUS, €CIIH YCIOBUS IPUMCHEHUS
3aJ1aHbI B IBHOH (hopme.

[IpuMeHAT,  MpOCTEHIlIMEe MPOrpaMMHBIE  CpPEICTBA M AJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUICCKUX 3a71ad.

[IpuBOoAMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B TMPHUPOJE H
JKW3HH, PACIIO3HABATh MIPOSIBJICHUE 3aKOHOB I'€OMETPHUHU B HCKYCCTBE.

[IprMeHATh TOJIyYEeHHBIC 3HAHUS Ha TPAKTHKE: aHAIW3UPOBATh pPEabHBIC
CUTyalldd W TPUMEHATh HM3YYCHHBIC TIOHATHS B IMPOIECCE IOMCKA PEIICHHS
MaTeMaTU4eCKn CPOPMYIMPOBAHHON TIPOOIEMBI, MOJACIUPOBATH PCATbHBIC
CUTyalli Ha S3bIKE TEOMETPHUH, WCCICI0BAaTh IIOCTPOCHHBIE MOJCIH C
WCIIOJIb30BaHUEM I'eOMETPHUUYSCKUX MOHITHI U TeOpeM, allliapara ajareOpbl; peniaTh
MPaKTHYECKUE 3a7a9H, CBA3aHHBIE C HAXOXKICHHEM T€OMETPHUUCCKUX BEITHYNH.

11 KJIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs IMOBEPXHOCTh, OOpa3yroliue
UUWIMHAPUYECKOM ~ TOBEPXHOCTH;  LWIMHIAP;  KOHUYECKas  IMOBEPXHOCTH,
oOpa3yrolire KOHMYeCKONH TOBEPXHOCTH, KOHYC; ChepruyecKasi HOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (IMUIMHIP, KOHYC, cdepa u 1map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudunmpoBaTs B3auMHOE pacroyio’keHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSAMHU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBAHME INAPOBOIrO CJIOS, BBICOTA LIAPOBOIO CJIOS;
IaPOBOU CEKTOP.

Boruncnsate  00BbEMBI M IJIOMIQAM  TOBEPXHOCTEM  Tel  BpalleHWUs,
r€OMETPUYECKUX TeJl C TPpUMEHEHUuEM (HopMyI.

OnepupoBaTh MOHATUAMH: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONUCAaHHBIM OKOJIO cdepbl; cdepa, BHHCAHHAA B MHOTOTPAHHUK WM TEJO
BpalIeHUS.

BbIYUCHIATE COOTHOIICHHSI MEXAY IUIOLIAASMU MOBEPXHOCTEH W 00BbEMAMHU
MOJOOHBIX TEII.



N300paxaTh u3yyaeMmble (QUIypbl OT PYKH U C IPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbIONHATE (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB IPOCTHIX 0OBEMHBIX
duryp: Buxa cBepxy, cOOKy, CHU3Y; CTPOUTH CEUECHHUS TEJ BPAIICHHUS.

W3Bnekatb, WHTEPNPETUPOBATH U MPeoOpa3oBbIBaTH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JIEUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB W
YMHOKEHHSI BEKTOPa Ha YUCIO0, OOBACHSTH, KAKUMH CBOMCTBAMHU OHH 00JIaJJaIOT.

[IprMeHATh IpaBUIIO NIapaJUICIICIIUAIIEAA.

OnepupoBaTh NOHATHIAMU: J1E€KAPTOBBI KOOPJAMUHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJYJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJ MEXAY
BEKTOPaMH, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIJIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpaMH, CKaJIIpHOE MPOU3BEACHHUE, pPaCKIaAbIBATE BEKTOP 10 JIBYM
HEKOJUIMHEApHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPNHAT.

[TpumensTs TeomeTpuueckue (HakThl Uil PEUICHUs] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIararoluX HECKOIBKO 11aroB PEIICHUs, €CJIM YCIOBUS IIPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemwate mpocreimne reoMeTpuyecKUe 3a1adyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemwlarp 3amauM Ha [10Ka3aTesbCTBO MATEMAaTHYECKMX OTHOLICHHW W
HaXO0XkJI€HWE FeOMETPUUECKUX BEJIMUMH M0 00pa3laM WiIH alropuT™MaM, MPUMEHsS
V3BECTHBIE METO/IBI IIPU PELICHUN CTAHAAPTHBIX MAaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTs mOpocTedle IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOONTHE NpHUMEpPHl MATEMATHYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKA3HH, paCIIO3HABATh IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh TOJyYeHHbIE 3HAHUS Ha IPAKTHUKE: aHAJIW3UPOBATH PEaJIbHbBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIC IIOHATUSA B IPOLIECCE IIOUCKA pPELICHUs
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATH peajbHbIC
CUTyallUl Ha A3bIKE TIEOMETPUM, MCCIEA0BATh IIOCTPOCHHBIE MOJEIHA C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MTOHATUI U TEOpEM, anmapaTa anreOpsl; pemaTh
[IPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOXKIEHUEM T€OMETPUUECKUX BEIUYUH.



3. TEMATHYECKOE INTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE Conep:xxanue
Ne HanmenoBaHmue pa3jiesioB U TeM (uudpossbie) BOCIIUTATEJIbHOI0
KonTpoabubie = IlpakTuuyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIEe | KOMIIOHEHTA
padoThI padoThI
pecypcsl
[ToBTOpeHue 3 1
I'paxkmanckoro
[TatpuoTnueckoro
[yxoBHO
HPABCTBEHHOI'O
bubmuorexa [JOK
DCTEeTHYECKOro
BBenenue B cTepeoMeTpuio 7 https://m.edsoo.ru/lc T
OBOI'O
209e37 PyA
DKOJIOTUYECKOTO
Ilennoctu
Hay4HOI'O
MO3HAHUS
I'paxxnanckoro
[TarpuoTnueckoro
[yxoBHO
HPABCTBEHHOI'O
[Tpsimble ¥ MJIOCKOCTH B bubmuorexa [IOK
DCTETUYECKOro
npoctpanctse. [lapannensHocTh 12 1 https://m.edsoo.ru/lc
. Tpynosoro
OPSAMbBIX U IIOCKOCTEH 209e37
DKOJIOTNYECKOTO
Ilennoctu
HAy4YyHOTO
MO3HAHUS
[lepneHAUKYISIPHOCTD NPSAMBIX U 12 bu6muoreka [IOK I'paxnanckoro



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

IUIOCKOCTEH

https://m.edsoo.ru/lc
209e37

[TarpuoTryeckoro
JyxoBHO
HPaBCTBEHHOTO
DCTETUYECKOTO
Tpynosoro
DKOJIOTHYECKOTO
IlennocTtu
Hay4YHOT'O
MMO3HAHMS

Vsl MeXay NPsSMBIMU U
IJIOCKOCTSIMU

10

bu6mmoreka [IOK
https://m.edsoo.ru/lc
209e37

I'paxkmanckoro
[Tatpuotrueckoro
JyxoBHO
HPaBCTBEHHOT'O
DCTETUYSCKOTO
Tpynosoro
DKOJIOTHYECKOr0o
IlennocTtu
HAy4YHOTO
MMO3HAHUS

MHoOrorpanHuku

11

bu6mmorexa [IOK
https://m.edsoo.ru/lc
209e37

I'paxxnanckoro
[TarpuoTnueckoro
JyxoBHO
HPABCTBEHHOI'O
DCTETUYECKOro
Tpynosoro
DKOJIOTMYECKOr0
Ilennoctn
HAy4YyHOTO
MO3HAHUS



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

bu6mmoreka [IOK
OO6BEMBI MHOTOIPaHHUKOB 9 https://m.edsoo.ru/lc
209e37
IToBTOpEHME: ceueHUS Bubmorexa ITOK
p ) ’ 4 https://m.edsoo.ru/lc
PacCTOSIHUS U YTJIbI 209637
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME

I'paxxmanckoro
[TarpuoTryeckoro
JyxoBHO
HPaBCTBEHHOTO
DCTETUYSCKOTO
Tpynosoro
OKOJIOTHYECKOr0o
IlennocTtu
HAyYHOTO
MO3HAHHUA



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE Conep:xkanue
Ne HaumeHoBaHue pa3jiesioB u (undposbie) BOCIIUTATEJIbHOIO
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTte/ibHbIE KOMIIOHEHTAa
padoThI padoThI
pecypchl
[ToBTOpeHue 2
I'paxxmanckoro
[TarpuoTnueckoro
JlyX0BHO
bu6nmorexa LIOK HPAaBCTBEHHOTO
Tena Bpamenus 12 https://m.edsoo.ru/lc2 | DcTETUUECKOro
09e37 Tpynosoro
DKOJIOTrH4eCKOro
[lerHOCTH HAay4HOTO
MMO3HAHMS
I'paxknanckoro
[TatpuoTnyeckoro
JlyX0BHO
but6mmoreka [IOK HPaBCTBCHHOTO
OO0BEMEI TENT 5 1 https://m.edsoo.ru/lc2 | OCTEeTHUECKOTO
09e37 Tpynosoro
DKOJIOTHYECKOTO
[lerHOCTH Hay4HOTO
MMO3HAHMS
I'paxxnanckoro
but6mmoreka [IOK
BekTops!l 1 KOOpAUHATEI B [TatpuoTrdeckoro
OCTDAHCTEE 10 1 https://m.edsoo.ru/1c2 JlyxoBHo
MIPOCTPAHCTB BH
poctp 0937 X
HPaBCTBEHHOI'O



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

DCTETHYECKOTO
TpynoBoro
DKOJIOTHIECKOTO
[leHHOCTH HAyYHOTO
IMO3HAHUS

bubnunoreka LIOK
[ToBTOpeHue, 0600mIEH e,
. 5 https://m.edsoo.ru/1c2
CHUCTEMAaTHU3AIUs 3HAHHH 09637
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uugposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero U3YYeHUS o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
02.09-
1 [ToBTOpEHME 1 07.09.2024

02.09-

2 [ToBTOpEHME 1 07.09.2024

3 [ToBTOpenue. BxoaHas KOHTPOJIbHAS 1 1 09.09-
pabora 14.09.2024
OCHOBHBIE TIOHSTHSI CTEPEOMETPHU:

TOYKa, IpsiMasi, TUIOCKOCTb,
octpaHcTBO. [IpaBuna
4 ESO6TI;)I<};HTI:${ Ha pnl::HH Kax: 1 09.09- bubmorexa LOK
P PHEYH . 14.09.2024 | https://m.edsoo.ru/aecc77cd
M300paxKeHHsl MI0CKOCTEH,
napauieTbHBIX MPSIMBIX (OTPE3KOB),
CEpeIUHBl OTpe3Ka
[TonaTus: nepecekaromuecs
5 MJIOCKOCTH 1$e ecekaﬁ uecs 1 16.09- bubmmorexa LIOK
> 1P B 21.09.2024 | https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ MI0CKOCTh
3HaKOMCTBO C MHOTOI'paHHHKAMHU,

5 n300pakeHre MHOTOTPaHHUKOB Ha 1 16.09- bubnuorexa [IOK
pHUCYHKaX, Ha POSKIIMOHHBIX 21.09.2024 | https://m.edsoo.ru/a63959%d
yeprexax

7 HauanbHble cBeneHus o kyoe u 1 23.09- bu6nuorexa [IOK



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/a63959ed

UPaMHUJIE, UX Pa3sBEPTKU U MOJICIIH. 28.09.2024 | https://m.edsoo.ru/3d8ffd32
CedeHuss MHOTOIPaHHUKOB
[ToHsiTHE 00 AKCHOMATUYECKOM

3 MOCTPOCHHUH CTECPEOMETPHU: 23.09- bubaunoreka [JOK
AKCUOMBI CTEPEOMETPUU U CIEACTBUSA 28.09.2024 | https://m.edsoo.ru/239c8ch4
U3 HUX
[TonsiTHE 00 AKCHOMATHYECKOM

9 MOCTPOCHHUH CTEPEOMETPHUH: 30.09- bubnuoreka [IOK
AKCHOMBI CTEPEOMETPHUU U CJICIICTBHS 05.10.2024 | https://m.edsoo.ru/65c6b106
U3 HUX
[TonsiTHE 00 AKCHOMATHYECKOM

10 MOCTPOCHHUH CTEPEOMETPHUH: 30.09- bubmmoreka [JOK
AKCHOMBI CTEPEOMETPHUH U CIICICTBHS 05.10.2024 | https://m.edsoo.ru/258fc245
U3 HUX
B3aumHoe pacnonoxeHue npsmMbIx B
IPOCTPAHCTBE: IepeceKaroIuecs, 07.10- bubmuoteka [IOK

11
napajuieJIbHble U CKPEIUBAIOLIUECs 12.10.2024 | https://m.edsoo.ru/1a2520f6
npsIMbIC
[MTapannensHOCTh MPSAMBIX U
TUTOCKOCTEH B MTPOCTPAHCTBE:

12 napajuiebHbIE Epsuiﬁle B 07.10- bubmmorexa LIOK

N 12.10.2024 | https://m.eds00.ru/93ad36b3

MPOCTPAHCTBE; MAPAIUIETBHOCTH TPEX
TPSIMBIX
[TapaeapHOCTB NPSIMBIX U

13 MJIOCKOCTEH B POCTPAHCTRBE: 14.10- bubnuotexa [JOK
[TapannenbsHOCTb NPSAMOIL U 19.10.2024 | https://m.edsoo.ru/eeld19b9
TUIOCKOCTH

14 VYTI1BI ¢ COHANpaBICHHBIMU 14.10- bubmuoreka [IOK
CTOpOHAMHU 19.10.2024 | https://m.eds00.ru/9f4071b9



https://m.edsoo.ru/3d8ffd32
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

Yron Mexay NpsMbIMU B

21.10-

bubnunoreka LIOK

15 IIPOCTPAHCTBE 26.10.2024 | https://m.edsoo.ru/fe733862
16 Yron Mexay npsMbIMHU B 21.10- bubmmoreka [JOK
IIPOCTPAHCTBE 26.10.2024 | https://m.edsoo.ru/2935a9a0
17 [TapamiensHOCTh MIIOCKOCTEH: 05.11- bubaunoreka [JOK
[apajuiesIbHbIE TIIOCKOCTH 09.11.2024 | https://m.edsoo.ru/2e18f255
18 CaolicTBa napasmieabHbIX 05.11- bubnnoreka [JOK
IJIOCKOCTEHN 09.11.2024 | https://m.edsoo.ru/e504d656
[Ipocreiinme NpoCcTpaHCTBEHHBIE
19 @Erypm Ha nnoixocin: TeTpas’ap, 11.11- bubmmorexa LIOK
16.11.2024 | https://m.edsoo.ru/4a28dc02
KyO, mapasuiesnenumnesn
20 ITocTpoenue ceueHuit 11.11- bubmorexa [JOK
16.11.2024 | https://m.edsoo.ru/1d434d0f
21 ITocTpoenue ceueHunit 18.11- bubmorexa [JOK
23.11.2024 | https://m.edsoo.ru/ec26fe5d
KonTponbHas padbora no teme
99 "IIpsiMble U TJIOCKOCTH B 18.11- bubmmnoreka HOK
npoctpanctie. [lapamiensHOCTh 23.11.2024 | https://m.edsoo.ru/9a0a9e56
IPSIMBIX U IJIOCKOCTEN"
[lepnieHAUKYIAPHOCTD NMPAMOUN U
23 HJ'I(F))CKO(f’l[I/IZ}ll'leppHeH,HI/IKyIJ)I}IpHBIe 25.11- Bubmmorexa [IOK
30.11.2024  https://m.edsoo.ru/b19f6asd
npsIMbI€ B IPOCTPAHCTBE
24 IIpsiMble napannenbHble U 25.11- bubmmorexa LIOK
NEePHEHANKYISIPHBIE K IIOCKOCTH 30.11.2024 | https://m.edsoo.ru/0ac11c95
o5 IIpsiMble napanenbHble U 02.12- bubmmorexa LIOK
NEPIEHIUKYIISPHBIE K IIIIOCKOCTH 07.12.2024 | https://m.edsoo.ru/ba545966
26 [Ipu3HaK neprneHauKyIsIpHOCTH 02.12- bubmuotexa [JOK
MPSIMOM M TUIOCKOCTH 07.12.2024 | https://m.edsoo.ru/f85bfc46



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
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
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https://m.edsoo.ru/f85bfc46

[Tpu3Hak neprneHIuKyIspHOCTH

09.12-

bubnunoreka LIOK

27
PsIMOM M IJIOCKOCTH 14.12.2024 | https://m.edsoo.ru/79165d15
08 Teopema o npssMoit 09.12- bubmmoreka [JOK
NEePHEHANKYJISIPHON IIIOCKOCTH 14.12.2024 | https://m.edsoo.ru/635c5087
29 Teopema o npsiMoit 16.12- bubaunoreka [JOK
NEePHEHANKYJISIPHON IIIOCKOCTH 21.12.2024 | https://m.edsoo.ru/bd3745f8
30 Teopema o npsiMoit 16.12- bubnnoreka [JOK
NEepPHEHANKYJISIPHON MIIOCKOCTH 21.12.2024 | https://m.edsoo.ru/7d18834b
[leprieHAUKYIISAp U HAKIIOHHBIE:
31 a(i:TOﬁiHeyOT IT)quH 0 IUIOCKOCTH 23.12- bubmmorexa [JOK
P 9 ’ 28.12.2024 | https://m.edsoo.ru/66fefadd
paccTosHUE OT MPSIMOM 710 TFIOCKOCTH
IT :
% pacerommme or o 10 niockoct 2812 | Bubmiorera LIOK
p f[ ’ 28.12.2024 | https://m.edsoo.ru/a5b7b8e3
paccTosHUE OT MPSIMOM JI0 TIIOCKOCTH
IT :
3 pacerosse or towit 10 mtoeKoetn 0801 | BuGmiorera LIOK
P f[ ’ 11.01.2025 | https://m.edsoo.ru/a5h7b8e3
paccTosIHUE OT MPSAMOU JI0 TIOCKOCTH
KontponbHas padoTa o Teme 13.01
34 HepneHz[I/iKyJI;IpHOCTL HpSIl\:I'BIX u 18.01.2025
IUIOCKOCTEH B MIPOCTPAHCTBE
II :
35 pacerosse or tow 20 rtockoeTn 1301 | Bubmiorexa LOOK
P /! ’ 18.01.2025 | hitps://m.edsoo.ru/dbee22bc
paccTosiHUE OT MPSAMOU JI0 TUIOCKOCTH
36 YTIbI B IPOCTPAHCTBE: YTOJ MEKIY 20.01- bubmmoreka [JOK
IPSIMOM U TNIOCKOCTBIO 25.01.2025 | https://m.edsoo.ru/6b61b2b4
37 JIByrpaHHbBI# YroJ, JIUHEHHBIN yTou 20.01- bubmuotexa [JOK
JIBYTPAHHOTO yTJIa 25.01.2025 | https://m.edsoo.ru/5fa0b3ce
38 JIByrpaHHBIN yroJI, TMHEHHBIN Yrom 27.01- bubnuoreka [JOK



https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
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https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce

JIBYTPAHHOTO yTJIa 01.02.2025 | https://m.edsoo.ru/c7c777ed
[leprieHANKYASIPHOCTD IJIOCKOCTE: 9701 Bu6 10K
.01- nOJIMOTEeKA
39 MpHsHaK H?pHeHMKyMpHOCTH ABY% 01.02.2025 | https://m.edsoo.ru/ec3e2da3
IJIOCKOCTEH
[leprieHANKYASIPHOCTD IJIOCKOCTE: 03.02 Bu6 110K
.02- noInoTeKa
40
HprsHar H?pHeHMKyMpHOCTH ABYX 08.02.2025  https://m.edsoo.ru/ed9e2a8e
MJIOCKOCTEH
[leprieHIUKYIAPHOCTD MIOCKOCTEH: 03.02 Bu6 110K
.02- noInoTeKa
41
HpHSHAK HeupHeHHHKyMp HOCTH ABYX 08.02.2025  https://m.edsoo.ru/ba75dc57
MJIOCKOCTEH
42 TeopeMa 0 TPEX MEPIEHAMKYIIIPAX 10.02- bubmroreia LIOK
P P PHEHIHIYAP 15.02.2025 | https://m.edsoo.ru/e4972cdc
43 TeopeMa 0 TPEX MEPIEHANKYIIAPAX 10.02- buomrorexa LIOK
P P PHCHIHIYIAP 15.02.2025 | https://m.edsoo.ru/52188a7d
44 TeopeMa 0 TPEX MEPIEHAUKYIIAPAX 17.02- bubmorexa LIOK
P P PTICHAMIYIVP 22.02.2025 | https://m.edso00.ru/9f246736
KonTponsHnas pabora no remam
45 "TlepneHIUKYISIPHOCTD MPSMBIX U 17.02- bu6mmoteka [IOK
wiockocTei" u "Yriel Mexay 22.02.2025 | https://m.edso0o.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMH"
[TonsiTHE MHOTOTpaHHUKA, OCHOBHBIE
AJIEMEHTHI MHOTOTPaHHUKA, 94.02 Bu6 110K
.02- nOIMoTeKa
46 BRIIYRIHIC 1 HeBHHyKilHe 01.03.2025 | https://m.edsoo.ru/2d24e873
MHOTOTPaHHHKH; pa3BEPTKA
MHOTOTPaHHHKA
[Tpusma: N-yronpHas npusMa; rpaHu 94,02 Bu6 LIOK
.02- nOIMOTEeKA
47 1 OCHOBAHI PHIMEL, TIPAMAZ 01.03.2025 | https://m.edsoo.ru/b4ad63ad

HAaKJIOHHas IMPU3MBEI; OoKxoBas u



https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
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IIOJIHAsA IMOBEPXHOCTH IIPHU3MbI

48 [Tapamienenune, TPSIMOYTOJIbHBIH 03.03- bubmmoreka [JOK
napajuieIeuIe ] ¥ ero CBOMCTBa 08.03.2025 | https://m.edsoo.ru/8a7be683
[Mupamuna: N-yrojapHast MMpaMua,

I'paHu U OCHOBAHUE TTHPAMHU/IBL;
49 621(0321;1 Y TIOJTHASI HOBZpXH:CTL 03.03- bubmorexa LOK
N 08.03.2025  https://m.edsoo.ru/fblcd0a5
MUPAMH/IBI; PABUIIbHAS U yCeUEHHAS
UpaMuia
[IpaBuiTbHBIC MHOTOTPAHHHUKH:
MIOHSITHE TTPABMIIEHOTO

50 MHOTOTpaHHHKA; TPaBHIIbHAS IPH3Ma 10.03- Bbu6mmotreka [JOK
Y IIpaBUJIbHAS TUPAMU/JIA; 15.03.2025 | https://m.eds00.ru/074c8865
NpaBUJIbHAS TPEYrobHAas MUPaMHUIa
U MPaBWIILHBIN TETPadIp; KyO
[IpencraBienue o NpaBUIBHBIX

51 MII{)oilorpaHHHKaX: oiTaanp 10.03- bubamorexa LOK

’ 15.03.2025 | https://m.edsoo.ru/a0fdd5bf
JOJIEKadIp U UKOCAIP.
CumMeTpus B IPOCTPAHCTRBE:!
CUMMETPUS OTHOCUTEIBHO TOUKH,

59 NPSIMOM, TUTOCKOCTH. DIIEMEHTHI 17.03- bubmuoreka [JOK
CUMMETPHUH B TUPaAMUIAX, 21.03.2025 | https://m.edsoo.ru/b9e777d9
napajureJieuIe/1ax, MpaBUIbHBIX
MHOTOTPaHHHKAX
Breruncienue 3neMeHToB

53 MHOTOTPAaHHHUKOB: pEOpa, AuaroHaIn 17.03- bubmorexa [IOK

’ 21.03.2025 | https://m.edsoo.ru/6cdbecef
YTJIBI
[Tnomaas GOKOBOM MOBEPXHOCTH U
54 HOJHiI)ﬁHHOBerHOCTH HpIZIMOfI 01.04- bubmmorexa LHOK
05.04.2025  https://m.eds00.ru/37d84157

MPU3MBI, TUIOIIAIb OCHOBAHUMH,



https://m.edsoo.ru/8a7be683
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TeopeMa 0 OOKOBOM MOBEPXHOCTHU
NPSMON MPU3MBI

[Tnomaas 6OKOBOM MOBEPXHOCTH U
MMOBEPXHOCTH MPABUIHLHOM

55 MAPaMUIbI, TEOpPEMa O TUTOMIATN 01.04- bubmmorexa LIOK
. . 05.04.2025 | https:/m.edsoo.ru/5603e30b
OOKOBOM MIOBEPXHOCTH YCEUEHHOM
HI/IpaMI/IIIBI
56 [MonsTHE 06 00BEME 07.04- bubmmorexa [OK
12.04.2025 | https://m.edsoo.ru/7ad0020b
. 07.04- bubnnorexa [JOK
57 06
DEM TIHPAMIB! 12.04.2025 |  https://m.eds00.ru/235171b3
) 14.04- bubnunoreka LIOK
58 06
BEM TIHPAMHIBT 19.04.2025 | https://m.edsoo.ru/f47dfefd
) 14.04- bubmmoreka IIOK
59 06
HEM TIHPAMHIBT 19.04.2025 | https://m.eds00.ru/79¢10312
) 21.04- bu6mmoreka IIOK
60 06
HEM ITHPAMHIET 26.04.2025 | https://m.edsoo.ru/2faadc3f
) 21.04- bubmmoreka IIOK
61
ObLEM mp3MLI 26.04.2025 | https://m.eds00.ru/79853608
) 28.04- but6mmorekxa [IOK
62 06
DEM TIPH3MbI 03.05.2025 ' https://m.edsoo0.ru/1e053890
) 05.05- but6mmorekxa [IOK
63 06
DEM TIPH3MBI 10.05.2025 | https://m.edsoo.ru/482d3f51
KonrponsHas paboTa o teme
64 "MHOI;OI‘paHHII;KI/I. O06BEMBI 05.05- Bubmmorexa HOK
" 10.05.2025 | https://m.eds00.ru/28a6573c
MHOFOI‘paHHI/IKOB
65 [ToBTOpeHnue, 0600mIeHNE 12.05- bubmmoreka [JOK
CUCTEMATH3AIN 3HAHUIA. 17.05.2025 | https://m.edsoo.ru/098bedad
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https://m.edsoo.ru/098bedad

[TocTpoenue ceueHuii B
MHOTOTPaHHHUKE

[ToBTOpeHME, 0600IIEHNE
CUCTEeMaTH3alMsl 3HAaHUH.
Brlunciienre pacCTosTHUM: MEXITY

66 ByMsl TOUKaMH, OT TOYKH JI0 1 12.05- bubmorexa LHOK
A . ’ g 17.05.2025 | https://m.edsoo.ru/f7792bad
IPSIMO#A, OT TOYKH JI0 TIOCKOCTH,
MEKY CKPEITHBAFOIIUMUCS
HpHMI)IMI/I
19.05- bubnunoreka LIOK
7 " 1
6 TOTOBAA KOHTPOJILHAA padoTa 24.05.2025 | https://m.eds00.ru/b9146bco
[ToBTOpeHnue, 0600MIICHNE
CHCTEMAaTH3aINs 3HAHUIA.
B :
petl mv P ’ 24.05.2025 | https://m.edsoo.ru/56765e8b
MEKTy TIPSIMOM U TIIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YIJIOB MEXKITY
TUTOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTnyeckue
n/n Bcero H3y4eHust o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
02.09-
1 I1 1
OBTOPEHHE 07.09.2024

5 [ToBTOpenue. Bxonuas 1 09.09-
poBepoyHas padbora 14.09.2024
Cdepa u map: neHTp, paguyc,

3 ,Z[I/(Il;.l\l/ljeT : HJ'II())H_[ua,HB zozeﬂxiocm 1 16.09- Bubmiorexa OK

P P 21.09.2024 | https://m.edsoo.ru/0341bc2b
chepsl
Bzaumnoe pacrosioxkenue chepsl 1
4 HJ‘IOCKOCTI/IPKacaTeJ'II)HaH HH(ECEOCTL 1 23.09- bubmorexa HOK
’ 28.09.2024 | https://m.edsoo.ru/bed12a43
K cdepe; miomanb chepol

5 N3o6paxenue chepsl, mapa Ha 1 30.09- bubnnorexa [JOK
miockoctu. CedeHus mapa 05.10.2024 | https://m.edsoo.ru/bc15f7f2
[unwaapudeckas MOBEPXHOCTD,

5 o0pa3yroIIne UITHHIPHIECKON 1 07.10- bubmmoreka [JOK
MTOBEPXHOCTHU, OCh IUIMHIPUUECKON 12.10.2024 | https://m.eds00.ru/6054b8cl
MMOBEPXHOCTHU
[unmuuap: ocHOBaHUS 1 OOKOBast

7 MOBEPXHOCTh, 00pa3yroIas 1 och; 1 14.10- bubmmroreka [JOK
IIOIIAAb OOKOBOM M IOJHOM 19.10.2024 | https://m.eds00.ru/188f6216
MMOBEPXHOCTHU

3 N300pakeHne HWIMHAIpPA HA 1 21.10- bubmuotexa [JOK
MJI0CKOCTH. Pa3BEépTka muimHpa. 26.10.2024 | https://m.edsoo.ru/016e25eb



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb

Ceuenust nuuHApa (TIOCKOCTHIO,
napajyieabHON Uin
MEPIEeHIUKYJIAPHON OCH LIUIUHAPA)

Konnueckas IOBEPXHOCTD,

9 o0pa3yrolre KOHUIeCKOH 05.11- bubaunoreka [JOK
MMOBEPXHOCTHU, OCh U BEPILIUHA 09.11.2024 | https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHOBaHHe 1 BEpIINHA,

10 o 6pa};y10111a$1 1 0Cb: Hﬂ(f)HIaIIB 11.11- bubnnorexa [JOK

. . 16.11.2024 | https://m.edso00.ru/897dd3b2
OOKOBOH U MOJIHOW MOBEPXHOCTH
VYceu€Hnsliii koHyc: 00pa3 ue u
11 BBICOTA; OCHOBa}i/I/IFI u gOKzf;l 18.11- bubmorexa OK
’ 23.11.2024 | https://m.edso00.ru/1468bab3
MOBEPXHOCTh
N3o06paxenne koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

12 Ceuenus koHyca (IIOCKOCTBIO, 25.11- bubnuoreka [{OK
MapajuIeIbHOM OCHOBAHMIO, U 30.11.2024  https://m.edsoo.ru/Obdelbe8
MJIOCKOCTBIO, TIPOXO/SIIEH uepe3
BEPILUHY)

13 KoMOuHamwst Ten BpalieHus | 02.12- bubnunorexa LIOK
MHOTOTPaHHUKOB 07.12.2024 | https://m.edsoo.ru/3cefl10e5
MHororpaHHuK, OMCaHHBIA OKOJIO

14 cdepsl; cdepa, BIIMCaHHAS B 09.12- bubmmoreka [JOK
MHOTOTPaHHUK WUJTU B TEJIO 14.12.2024 | https://m.edsoo.ru/0b136158
BpaIICHUS

15 [Tonstre 006 00bEMe. OCHOBHBIE 16.12- bubmuoreka [JOK
CBOHCTBa 0OBEMOB Tl 21.12.2024 | https://m.edsoo.ru/26a03fb7

16 O0BEM UIHHIIpa, KOHYCa 23.12- bubmmoreka [JOK



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7

28.12.2024 | https://m.edsoo.ru/5513d87b
) 08.01- bu6nunorexa LIOK
17 OObm wiapa i niowaz: chepe! 11.01.2025 | https://m.edsoo.ru/d189bde2
[TogoOHBIE TENIa B MPOCTPAHCTBE.
18 COOTHOIICHUS MEXTy ILIOIIAISIMHU 13.01- bubaunoreka [JOK
MOBEPXHOCTEH, 00bEMaMHU 18.01.2025 | https://m.edsoo.ru/810cfleb
IMOJIOOHBIX TEII
19 KonTposbHas padoTa 1o Temam 20.01- bubnnorexa [JOK
"Tena Bpamenus" u "O6bembl Ten" 25.01.2025 | https://m.edsoo.ru/4a33a8ab
20 BekTop Ha MJI0CKOCTH U B 27.01- bubnuoreka [IOK
MIPOCTPAHCTBE 01.02.2025 | https://m.edsoo.ru/5caefclb
21 Cro)keHHe U BIUNTAHHE BEKTOPOB 03.02- bubmorexa [JOK
P 08.02.2025 | https://m.edsoo.ru/23f4f089
22 VMHOX€EHHE BEKTOpA Ha YUCIIO 10.02- bubmorexa HOK
P 15.02.2025 | https://m.edsoo.ru/dee379eb
Paznoxxenue BekTopa 1o Tpé
23 HEKOMIIJIaHA BH:J\/[ I;eKHTo TEMM 17.02- bubmmorexa HOK
P paM. 22.02.2025 | https://m.edsoo.ru/a28fd74e
[IpaBuno nmapamienenumnena
Pemenne 3amau, cBs3a C
24 II I:IIM:II;ICHI/ISMLIH :J:IHJIH}:;:TBHI?I c 24.02- bubmorexa I[JOK
P P % 01.03.2025 | https://m.edso0o.ru/5a827900
BEKTOpaMH
K i o
g | o
PP P 08.03.2025 | https://m.edsoo.ru/d3alfe30
3a7a4
[IpsmoyronbHas cucrtema
26 KOOpPJWHAT B MMPOCTPAHCTBE. 10.03- bubmmoreka [JOK
Koopaunats! BekTopa. [Ipocretimue 15.03.2025 | https://m.edsoo.ru/48db7058

3a/1auyv B KOOpJAMHATAX
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https://m.edsoo.ru/810cf1eb
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97 YT0J1 MeXIy BEKTOPAMH. 1 17.03- bubnmoreka [JOK
CkanspHoe pOoU3BEJICHUE BEKTOPOB 21.03.2025 | https://m.edsoo.ru/725effc4
08 BbruncieHue yriioB Mexy 1 01.04- bubmmoreka [JOK
MPAMBIMH U IIJIOCKOCTAMU 05.04.2025 | https://m.edsoo.ru/8efbe78e
KontpomnbHas pabora 1o Teme
29 "Beljfopm u K(I))OpI[I/IHaTI)I B 1 07.04- bubmorexa LOK
" 12.04.2025 | https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
IToBTOpEeHME, 0000IIEHNE 1
30 CHUCTEeMaTH3aIvs 3HaHHUH. 1 14.04- bu6nunorexa LIOK
OcHoBHbIE QUTYPBI, PAKTHI, 19.04.2025 | https://m.eds00.ru/078cd184
TEOPEMBI Kypca INIaHUMETPUHN
[ToBTOpeHME, 0600IICHNE 1
31 CHCTEeMAaTH3alMs 3HaHu|. 3aqaun 1 21.04- bubmuorexa [JOK
MJITAHUMETPUHU U METOJIbI KX 26.04.2025 | https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpEeHuEe, 06001IeHNE 1
39 CUCTEeMAaTH3alHsI 3HAHHHA. 1 28.04- bubnmoreka [JOK
OcHoBHbIE QUTYpPBI, (aKTHI, 03.05.2025 | https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTepEOMETPUHI
05.05- bubnunorexa LIOK
33 Hrorosas kouTpoAbHas pabota L 10.05.2025 | https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 06001IeHNE 1 1 12.05- bubmmoreka [JOK
CUCTEMATH3AINA SHAHUI 17.05.2025 | https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

['eometpust 10-11 kinacc. YueOnuk — Atanacsia JI.C. u ap. ba3oBblii u
npoUILHBINA YPOBHH

METOINYECKHUE MATEPHUAJIBI JIA YUUTEJIA

https://edsoo.ru/ ®denepanpHas pabouas mHporpaMma IO YYeOHOMY MPEIAMETY

«I"eomeTpus.

I'eomerpus. 11 knace. unaktudeckue marepuainsl - 3uB b.I'.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

Poccuiickas anextponHas mkona https://resh.edu.ru/



https://edsoo.ru/rabochie-programmy/#:~:text=%D0%A4%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F%20%D1%80%D0%B0%D0%B1%D0%BE%D1%87%D0%B0%D1%8F%20%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0%20%D0%BF%D0%BE%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%BE%D0%BC%D1%83%20%D0%BF%D1%
https://resh.edu.ru/
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