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HOACHUTEJIBHAS 3AIIMCKA
Pabouas nporpamma o marematuke (Kype "['eomerpus") Ha ypoBeHb CpeIHETO

oOmrero oOpaszoBanus st ooyyaromuxcs 10-11 knaccoB MBOY "I'umnazust Ne4" r.
bpsiacka pa3paboTana B COOTBETCTBHH C:

o ®denepanpHbiM 3ak0oHOM Poccuiickoii ®enepanuu "OO6 obpasoBanmm B Poccuiickoit
Oenepauun" ot 29.12. 2012 Ne 273-D3 (c UBMEHEHUSIMH U IOTIOJTHEHUSIMU).

e [Ipukazom Muno6puayku Poccum ot 17.05.2012 Ne413 "OO6 yrBepkacHu# (eaepaTbHOTO
roCyJapCTBEHHOTO CTaHJapTa CpeaHero ooiiero oopasopanus'.

e [lpukazom Munnpocseuiennsi Poccun or 12.08.2022 Ne 732 "O BHeceHUM W3MEHEHUH B
denepalbHBI  TOCYTApCTBEHHBIH  00pa30BaTelIbHBIM  CTAHAAPT CPEAHEro  OOIIero
oOpa3oBaHUs, YTBEPXKICHHBIM MpUKa3oM MUHUCTEpCTBA O00pa3oBaHUS H  HAYKU
Poccuiickoit @enepanuu ot 17.05. 2012 r. Ne 413",

e [lpukazom Munnpocsemenuss Poccun ot 18.05.2023 Ne371 "OO yTBepkIeHUU
(dhenepanbHON 00pa30BaTEIHHOM MPOTPaMMBI CpeTHEro 0011ero oOpazoBaHus .

e IIpuxazom Munnpocsemienusi Poccuu ot 22.03.2021 Ne 115 "O6 yrBepxxkaenun Ilopsaka
OpraHu3alii ¥ OCYIIECTBICHUS 0O0pa30BaTEIbHOW JIEATETBHOCTH TI0 OCHOBHBIM
00111€00pa3oBaTeIbHBIM TIPOrpaMMaM - 00pa30BaTEIbHBIM IpOrpaMMaM HadajJbHOTO
00111eT0, OCHOBHOTO OOIIIETO U CpeHero oomero oopazoBanus'".

e [lucemom MunnpocBemenuss Poccum ot 13.01.2023 Ne 03-49 "O mHampaBneHUH
METOJMYECKUX pPEeKOMeHAaui'" (MeTOAMYSCKHEe PEKOMEHJAMK TI0 CHCTEME OIICHKH
JTOCTIDKCHHST  OOYYarOIIMMUCA  TUIAHHPYEMBIX  PE3YJIbTATOB  OCBOCHHUSI  MPOTpamMm
Ha4yaJIbHOTO OOIIEro, OCHOBHOTO OOIIETO M CPpeTHEro 00IIero 00pa3oBaHus).

e JlocranoBneHnem [J1aBHOro rocygapcTBeHHOTO caHuTapHOro Bpada P® or 28.09.2020
No28 "O6 yrBepxkneHun canuTapHeix npaBun  CIT  2.4.3648-20 «CanutapHO-
SMUAEMUOJIOTHYECKE TPeOOBaHMs K OpPraHU3alMsSM BOCHHUTAHUS U OOy4YeHHs, OTAbIXa U
03JI0pOBJIeHUS JAeTeil 1 MoJoaexku»" (neiictByroT ¢ 01.01.2021 mo 01.01.2027).

e CanlluH 1.2.3685-21 '"I'mruenuueckue HOPMATUBBI U TPEOOBAHHUSI K O0OCCTICUCHUIO
O0e3omacHOCTH M (MIM) OE3BPEIHOCTH IS 4YelloBeKa (haKTOpPOB cpeasl oOuTaHus'",
YTBEPKJICHHBIMH TIOCTAaHOBJICHUEM TJIABHOTO CaHUTApHOTO Bpaya oT 28.01.2021 Ne 2.

e IIpukazom Munnpocsemienus Poccuum ot 21.09.2022 Ne 858 "OO yTBepkKIACHHH
(benepanbHOTO MepedHs y4eOHHUKOB, PEKOMEHYEMbIX K HCIIOJIb30BaHUIO MPU pean3alun
UMEIOIIUX TOCYJapCTBEHHYIO aKKPEAWUTAIUI0 O00pa30BaTeNIbHBIX MPOrpaMM HadajabHOIO
001Iero, OCHOBHOTO OOIIEro, cpeaHero oomiero ooOpasoBaHusa" (C HU3MEHEHUSMH U
JOTIOJTHCHUSIMH ).

e V4eOHBIM IUIAHOM CpEAHEro o0IIero ooOpazoBaHMs, YTBEPXKIACHHOTO mpukazom MBOY
"I'mmuaazust Ned" 1. bpsHcka ot 29.08.2023 Ne210 "OG yTBep)KIACHHH OCHOBHBIX
00pazoBarenbHbIX IPorpamm .

o Konrmenmueil pa3BuTHsS MaTeMaTwudeckoro odpasoBaHus B P®D, yTBep»AeHHOW pacmopsiKeHHEM
[IpaBurensctBa PO ot 24.12.2013 No2506-p.

e [losoxenuem o paboueii mporpamme.

PaGouas mporpamma yueOHOTO Kypca «I['eomerpusi» 06a30BOTO YpOBHS IS
oOyuarommmxcss 10 —-11  xmaccoB  pa3paborana Ha ocHoBe DenepanbHOTO
rOCY/IapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHAApTa CPEAHETO 001ero oopa3oBaHus, ¢
y49€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMM, MPEIBABIIEMBIX K MATEMATHIECKOMY
o0pa30BaHWI0, W TPAAHUIMA POCCHICKOTO OOpa3oBaHus. Peanm3zaius mporpaMmbl
oOecrieurBaeT OBJIAJCHUE KIIOUYEBBIMU KOMIIETCHIUSMH, COCTABIISIIOIIUMH OCHOBY
JUISL CaMOPa3BUTHSI U HEMIPEPHIBHOTO 00pa30BaHuUsl, LIEJIOCTHOCTh OOIIEKYIbTYPHOIO,
JUYHOCTHOTO Y MO3HABATEIBLHOIO PA3BUTHUSI JIMUHOCTU 00YyUaIOIINXCSI.

HEJU N3YYEHUSA YYEBHOI'O KYPCA
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BaxxHocTh yueOHOro Kypca TE€OMETpUM Ha YPOBHE CpEIHEro oOIlero
oOpazoBaHusi O0OYCIOBJIEHA NPAKTUYECKONW 3HAYUMOCTBIO METANpeAMETHBIX U
MPEAMETHBIX PE3yJbTaTOB OOYYEHHUSI T€OMETPUU B HAIMPABICHUHM JIUYHOCTHOTO
pa3BuTua oOyvaromuxcs, (opMUpoBaHUS (YHKIIMOHAIBHOM MaTeMaTUYECKOU
IPAMOTHOCTU, U3YUYEHUSI NPYTUX YYEOHBIX AUCHUILIMH. Pa3zBuTHe y oOydarommxcs
MPaBUJIbHBIX TPEACTABICHUM O CYIIHOCTH U MPOUCXOXKICHUH TE€OMETPUUYECKUX
a0OCTpaKIUii, COOTHONIEHUM PEATHHOTO U HJICAIBHOI0, XapaKTepe OTpaKeHUs
MaTeMaTHYECKONW HAYKOU SBJICHUU U IIPOLIECCOB PEAIBHOTO MHUpPA, MECTE T€OMETPUU
B CUCTEME HAyK U POJIU MaTeMaTHYECKOIO MOJCIIUPOBAHUS B HAYYHOM TO3HAHUU U B
MPaKTUKE CMOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O MHUPOBO33PEHMsS ydalllUXCA, a
TAK)K€ KayeCTB MBIIIJICHUS, HEOOXOAMMBIX [JIs aJanTaliid B COBPEMEHHOM
oO1ecTRe.

['eomeTpust siBsieTcss OAHUM U3 0a30BBIX NPEJAMETOB HA YPOBHE CPEIHETO
oOmero o00pa3oBaHMs, TaKk Kak oOecredyrBaeT BO3MOXXHOCTh M3YUYEHHUS Kak
JUCHUIUIMH €CTECTBEHHO-HAYYHOU HANPaBIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlornueckoe MbllUIeHUE, (HOpMUpPYEMOE TpPH M3YYCHUU OOYyYaroIUMUCS
MOHSATUHWHBIX OCHOB T€OMETPUU U MOCTPOCHUH IETIOYKH JIOTHYECKUX YTBEPKJICHUM B
X0/ PEIICHHs] TEOMETPUYECKUX 3aa4, YMEHHE BBIIBUTATh U ONMPOBEPraTh TUIIOTE3bI
HEMOCPEJACTBEHHO MCIOJIB3YIOTCS TPHU PEHIeHUH 3a/Jad eCTeCTBEHHO-HAyYHOTO
IIMKJIa, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHue OpHEHTHUPOBATHCA B MPOCTPAHCTBE HUIPACT CYIIECTBEHHYIO POJb BO
BCEX O00JacTsIX NeATeNbHOCTH 4enoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOJMMOE YCJIOBHE €ro COIHMAIbHOrO ObITHSA, (opMa
OTpaXKEHHUsS] OKPYKAIOUIETO0 MHUpPA, YCIOBHUE YCIEIIHOIO MO3HAHUS U aKTUBHOTO
npeoOpazoBaHus AeiicTBUTENbHOCTU. ONiepupoBaHUe MPOCTPAHCTBEHHBIMU 00pa3amMu
0oOBEIMHSET Pa3HbIC BUBI yUeOHOW M TPYAOBON AESATENBHOCTH, SIBISETCS OJHUM M3
npodeccuoHaIbHO BaXKHBIX KAauecTB, MOITOMY aKTyallbHa 3ajiadya (pOPMUPOBAHUS Y
oOy4JaromuXxcs MTPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3sHOBUAHOCTH OOpa3HOTO
MBIIIJICHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B TMOATOTOBKE K MPaKTUYECKON
JESTEIHHOCTH TI0 MHOTUM HaIPABJICHUSIM.

[ens ocBoeHUst mporpaMMbl yueOHOro Kypcea «I'eomerpusi» Ha 0a30BOM YpOBHE
oOydyeHus — oOmieoOpa3oBaTelbHOE W OOIMIEKYJIbTYPHOE pa3BUTHE OOYYAIOUTHUXCS
yepe3  oOecreyeHWe  BO3MOXXHOCTH ~ MPUOOpPETEHUST W HUCIHOJIb30BaHUS
CUCTEMATHYECKUX TE€OMETPHUUECKUX 3HAHUU U JCHCTBUH, CEU(UIHBIX TEOMETPHUH,
BO3MOXHOCTH YCHEIIHOTO TPOAOJKEHUsS O00pa3oBaHMs IO CIEIHUATBLHOCTSIM, HE
CBS3aHHBIM C MPUKIIAIHBIM UCMOJIb30BAaHUEM T'€OMETPUHU.

[Iporpamma 1o reomeTpun Ha 0a30BOM ypOBHE TpeaHA3HAUCHA IS
OOy4JaroIMXCs CPETHEH IIKOJIbI, HE MCTBITHIBABIINX 3HAYUTEILHBIX 3aTPyIHCHUA Ha
YpPOBHE OCHOBHOrO 001mero ooOpa3oBaHus. Takum o0pa3oM, oOydaroniuecs Ha
0a30BOM ypOBHE JOJDKHBI OCBOHWTH OOIINE MAaTEMaTUYECKUE YMEHUS, CBSI3aHHBIE CO
cnenupuKol TEeOMETPUU W HEOOXOIMMbIE IS XKU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro0, oHM UMEIOT BO3MOKHOCTh U3YIUTh TEOMETPHI0 Oosee TIIyOoKo, eciiu B
JajdbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUYECKHUX 3HAHHUSIX B
npo¢eCCUOHANIBHON JIEATEIbHOCTH.

JlocTi>keHue 1eNu  OCBOCHHUSI MPOTpaMMbl  OOECIIEUMBACTCS  PELICHHEM
COOTBETCTBYIOIIMX  3ajay. [lpuopuTeTHBIMHM  3ajJjayaMud  OCBOCHHMS  Kypca
«I"'eomerpumn» Ha 6a30BoM ypoBHE B 10—11 knaccax siBISrOTCS:



dbopMupoBaHuEe MPEICTABICHUS O TEOMETPUM KaK YacTU MHPOBOU KYJIbTYphl U
OCO3HAHHE €€ B3aNMOCBS3H C OKPYKAIOIIUM MHUPOM;

dbopMupoBaHue TMpPEACTABICHUS O MHOTOIPAaHHMKAaX W TeJlax BpallleHUsT Kak o
BOKHEUIINX MAaTEMATUYECKUX MOJENAX, MO3BOJSIONIMX OMNUCHIBATh W HU3y4daTh
pas3HbIE ABJICHUS OKPYKAIOIIETO MUPA;

dbopMupoBaHuE yMEHUs pPaclo3HaBaTh HA YEPTEkKaX, MOJECISIX U B PEATbHOM MHPE
MHOTOTPaHHUKHU U TeJla BPALLCHHUS;

OBJIaJICHUE METOJaMU pelIeHus 3a7a4 Ha [OCTPOEHUS Ha U300paKEeHUAX
MIPOCTPAHCTBEHHBIX PUTYD;

dbopMupoBaHUE yMEHUS ONEPUPOBATH OCHOBHBIMU MOHATUSIMU O MHOTOTPAaHHUKAX U
TeJax BPAIlIEHUSI U UX OCHOBHBIMH CBOWMCTBAMU;

OBJIQJICHUE QJITOPUTMaMU PEIICHUsT OCHOBHBIX THUIIOB 3aj7a4; JOPMUPOBAHUE YMEHUS
NPOBOAUTH  HECIOXKHBIE  JIOKA3aTEJIbHBIE PACCYXICHHS B  XOJI€  PEUICHUS
CTEPEOMETPUUECKUX 33/1a4 U 3a7a4 C MPAKTUYECKUM COAEPKAHUEM;

pa3BUTHE MHTEJUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH  0O0ydarommxcs,
MO3HABATEJILHOM  AKTUBHOCTH,  HCCJIEAOBATEIbCKMUX  YMEHHUH, KPUTHUYHOCTH
MBIIICHHS;

dbopmupoBanue (QyHKIIMOHATBLHONW TIPaMOTHOCTH, PEJICBAHTHON T'€OMETPHUH: yMEHUE
pacrio3HaBaTh MPOSBICHHUS TEOMETPUICCKUX MTOHATHM, OOBEKTOB M 3aKOHOMEPHOCTEH
B peaJbHBbIX )KU3HCHHBIX CUTYAIMSAX U MPU U3YYCHUH IPYTUX YYEOHBIX MPEIMETOB,
MPOSIBJICHUSI 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (OpMYIUpOBaTh HMX Ha SI3bIKE
FEOMETPUM U CO3[1aBaTh TE€OMETPUYECKUE MOJENIH, IPUMEHATh OCBOCHHBIN
F€OMETPUYECKUN ammapar sl peleHHs MPaKTUKO-OPUEHTHUPOBAHHBIX 3ajad,
UHTEPIPETUPOBATH U OLIEHUBATH NIOJIYYEHHBIE PE3YIIBTATHI.

OTnuuuTeNbHOM OCOOEHHOCTHIO TPOTPAMMBI SIBIISIETCS BKJIIOYEHHE B KYypC
CTEPEOMETPHUH B Hauaje €ro U3y4yeHus 3ajay, peliacMbIX Ha YPOBHE UHTYUTHUBHOTO
MO3HAHUS, U OMNpeneNéHHbBIM 00pa3oM OpraHM3OBaHHAs padoTa HaJ HUMH, YTO
CIIOCOOCTBYIOT ~ pPa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO  MBIIJICHUS,
CTUMYJIHUPYET MPOTEKAHUE MHTYUTUBHBIX MPOILIECCOB, MOTUBUPYET K JaJbHEUILIEMY
U3YUYEHUIO TIPEIMETA.

[Ipenmoutenue oTnaércss HATISAHO-KOHCTPYKTHBHOMY METOAY OOYy4YeHUSs, TO
€CTh TEOPETHYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IMPEIMETHO-
MMPAKTUYECKON JEATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IMPEICTABICHUN Y
y4auuxcs B Kypce CTEpEOMETPUU MPOBOJIUTCS 34 CUET PELICHUS 3a7a4 Ha CO3/aHue
MPOCTPAHCTBEHHBIX O0Opa30B W 3ajJady Ha ONEPHUPOBAHUE MPOCTPAHCTBEHHBIMU
obOpazamu. Cozmanue oOpa3a TPOBOAWTCS C OMOPOM Ha HATIAIHOCTH, a
OTepupoOBaHUE 00pPa30M — B YCJOBHUSX OTBICYCHHS OT HAIJISIIHOCTH, MBICIEHHOTO
W3MEHEHUS €r0 UCXOTHOTO COAEPKAHUS.

OcHoBHbIE conepxarenbHble JTUHUU Kypca «['eometpun» B 10—-11 kmaccax:
«MHuororpanHukmn», «lIpsmMple U NIOCKOCTH B IMPOCTpPaHCTBE», «Teya BpaleHus»,
«BeKTOpel M KOOpAMHATBHI B MPOCTPAHCTBE». PDOPMHUpPOBAHUE JIOTHUYECKUX YMEHHU
pacmnpenenseTcss He TOJIBKO MO COJIEPKATEIbHBIM JIMHHSIM, HO M 110 TOAaM O0ydYeHUs
Ha YpPOBHE CPEHEro 00IIero 00pa3oBaHusl.

Conepxanue o00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ysibTaTaM
OCBOEHHUsI paboueld MporpaMMmbl, pacHopeAesi€HHbIM IO ToJlaM OO0y4YeHus,
CTPYKTYpPUPOBAHO TaKUM 00pa3oMm, YTOObI OBJIAJICHUE TEOMETPUUECKUMHU MOHATUSIMU
Y HaBBIKAMU OCYILECTBIISIIIOCH MOCIIEIOBATENIBHO U MOCTYNATENbHO, C COOMIOICHUEM
MPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHHUS BKJIIOYAIUCH B OOIIYIO CUCTEMY



r€OMETPUYECKUX MPEACTABICHUIN 00y4aroluXxcsl, pacluupsis U yriayonss e€, oopasys
MIPOYHBIE MHOXKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

Ha u3ydenue kypca «I'eomeTpus» Ha 6a30BOM ypOBHE OTBOJUTCS:
B 10 kitacce - 2 yaca B HeAemo (24 3a 34 Henenu = 68 yacoB)
B 11 kimacce - 1 4yac B Hememo (1lu 3a 34 Henenun = 34 yac)
BCETO 3a JiBa roja ooydyenus - 102 yueOHBIX yaca.

COILEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

Ilpamble u ni1ocKocmu 8 nPOCHMpPaHcHge

OCHOBHBIE TOHSTUA CTEpeoMeTpuM. Touka, mpsiMasi, MIOCKOCTh, MPOCTPAHCTBO.
[TonsiTue 00 aKCMOMATHYECKOM  TMOCTPOEHUM  CTEPEOMETPHUH:  aKCHOMBI
CTEpPEOMETPUM U CIEJACTBUS M3 HHUX. B3auMMHOE pacrojoXeHUe TMpSAMBIX B
MPOCTPAHCTBE: MEPECEKAIOIIUECs, MapaJUIeIbHbIE W CKPEIIMBAIOUIMECS TMPSIMBIE.
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEW B IPOCTPAHCTBE: MapajlieibHbIE NPsIMbIE
B MPOCTPAHCTBE;, MApaUICIBHOCTh TPEX MPSIMBIX; MAPAIECTBHOCTh MPSAMON M
MJIOCKOCTH. YTJIbl C COHAIPABJICHHBIMM CTOPOHAMHU; YTrOJ MEXKAY MPSIMBIMU B
npoctpancTtBe. [lapamienbHOCTh  IJIOCKOCTEW: MapaJyieibHbIE  IIOCKOCTH;
CBOICTBa MapajuiedbHbIX MIockocTel. [IpocTeiime mpocTpaHCTBEHHBIE (QUTYPHI
Ha TIUIOCKOCTH: TeTpadllp, KyO, mMapajuieNienumnesl; MOCTPOCHUE CEUYESHHI.
[lepneHAUKYISIPHOCTh MPSMOW M IUIOCKOCTH: MEPIECHIUKYISIPHBIE MPSMBIE B
IPOCTPAHCTBE, NpPSMBIE MapajulelibHble W NEPHEHAUKYISPHbIE K IUIOCKOCTH,
OPU3HAK NEPHEHIUKYIAPHOCTA MPSAMOW U IUJIOCKOCTH, TEOpeMa O MpSIMOM
MEPIEHINKYIAPHON TUIOCKOCTH. YTJIBI B IMPOCTPAHCTBE: YrOJd MEXIAY MPAMOW H
IUIOCKOCTBIO;  JABYIPAHHBIM  yroJl, JIMHEWHBIM YroJl JBYTPAHHOrO  YrJa.
[lepnieHAUKYJIIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU IO MJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOW 10  IUIOCKOCTH,  TMPOEKIUs  (QUrypsl Ha  IJIOCKOCTD.
[leprieHAUKYISIPHOCTD  IUIOCKOCTEM: IPU3HAK MEPHEHIUKYISAPHOCTH  JBYX
wiockocte. Teopema 0 TpEX NEPIEHAUKYIIAPAX.

Mnozozpannuxu
HOHHTI/IC MHOI'OI'paHHHKA, OCHOBHBIC 3JICMCHTBI MHOI'OI'PaHHMKA, BBIIIYKIIBIC H
HEBBINYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOrorpaHHuka. lIpusma: n-yronpHas
Mpu3Ma; TpaHd U OCHOBAHUS MPU3MBI; IpsiMasi U HAKJIOHHAs MPU3MbI; OOKOBas U
MoJIHas MOBEPXHOCTH MIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajiesienunes; U ero cpoucrtBa. [Iupamupa: N-yronpHas nupamuja, TPaHd H
OCHOBAHHUC ITHPAMHUBI, 601(0133;1 " IIOJHAA IIOBCPXHOCTb ITHUPAMUABI; IIPABUJIbHAA
U yceu€HHass NuUpamMuja. OJEMEHTbl Tpu3Mbl W nupamuabl. I[lpaBunbHble
MHOI'OI'PaHHHUKH: ITOHATHC IPABUJIBHOI'O MHOI'OI'PAHHHKA; IIPpaBHJIbHAA IIpU3Ma U
MpaBWIbHAS NUPaMKA; NPaBWIbHAS TPEYroJibHAsg NHUPAMUIAa WU TPABUIIBHBIN
Terpadp; Kyo0. IlpeacraBieHue O TMpaBUIBLHBIX MHOTOTPAaHHUKAX: OKTadAp,
noaeka’ap W ukocayap. Ceuenuss npusMbl U nupamunabl. CuUmMMeETpus B
MMPOCTPAHCTBC: CUMMCTPHA OTHOCUTCIIBHO TOYKH, HpHMOfI, IIJIOCKOCTH. :‘)HGMGHTI:.I
CUMMCTpHHU B IIHpaMHJax, MapaJUICIICIIMIICOaX, ITPAaBHJIbBHBIX MHOI'OI'PaHHHMKAX.




BbrunciieHne 31€MEeHTOB MHOTOIPaHHHUKOB: pEOpa, AuaroHanu, yriel. Ilmomans
OOKOBOM NOBEPXHOCTH M TOJHOW MMOBEPXHOCTU NPSIMOM MPU3MBI, IUIOIIAIb
OCHOBaHMW, Teopema O OOKOBOM MOBEPXHOCTH NpsiMoi mpusMbl. llnomans
OOKOBOI TOBEPXHOCTH M IOBEPXHOCTU MPaBWIBHOM MNUpaMUIbL, TEOpeMa O
mwiomanau yceu€HHod mnupamuabl. llonstue 06 o0néMe. OOBEM mNHUpPaMUIBI,
npu3Mbl. [logoOHble Tena B mpocTpaHcTBe. COOTHOLICHUS MEXAY IUIOHIaAsIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJL.

COILEPKAHUE YYEBHOI'O KYPCA
11 KJIACC

Tena epauienus

[Munuaapruyeckas MOBEPXHOCTh, OOpa3yIONIUE IMIIMHIPUYCCKON IMOBEPXHOCTH,
OCh IWIMHJIPUYCCKON TMOBepXHOCTU. llunmuHap: ocHoBaHUS ©  OOKOBas
MOBEPXHOCTh, 00pa3zyroIias U OCh; IJIONIAJb OOKOBOW W TMOJHON MOBEPXHOCTH.
KoHnyeckass MOBEpXHOCTh, 0Opasyromue KOHWYECKOH TOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW TOBEpXHOCTH. KOHyc: OCHOBaHME ©  BEpIIHHA,
oOpasymoriass ¥ OCh; IJIONIAJAh OOKOBOW M TIOJHOW IMOBEPXHOCTU. Y CEUEHHBIM
KOHYC: o0pa3yroliue W BBICOTA, OCHOBaHUS W OOKoOBas noBepxHOCTh. Cdepa u
map: IEHTp, paauyc, AUaMeTp; IUIONaab TOBEepXHOCTH cdepsl. B3aumuoe
pacrionokenne chepbl U MIIOCKOCTH; KacaTelbHas TNIOCKOCTh K cdepe; MIonaab
chepnl. M300paxkeHue Ten BpallleHUsT Ha IJIOCKOCTU. Pa3BépTka muiIMHIpa U
koHyca. KomOunanmu Ten BpalleHHs W MHOTOTPaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BOHCAaHHAST B MHOTOIPAHHHUK, WM TEJO
Bpanienus. [louarue 06 o0béme. OCHOBHBIE CBOMCTBA 00BEMOB Teil. Teopema 00
00BEME TMpPSMOYTOJILHOTO Mapajuienienuiena M cieactsus u3z He€. O0bEM
mMHapa, kKonyca. OObéM mapa u momans cdepol. [lomobHble Tema B
npoctpancTBe. COOTHOIICHHUST MEXKIY IUIOMAIIMUA TOBEPXHOCTEH, 00BEMaMu
nogo0HbIX Ten. CedeHus nuiauHApa (TapauielIbHO M NEPHEHIUKYJISIPHO OCH),
CEUCHMsI KOHYyca (MapajljieIbHOE OCHOBAaHUIO M TPOXOJAIIEE YEepe3 BEPIIHUHY),
CEUCHHMSI I1apa.

Bexmoput u koopounamwvt 8 npocmpancmee

Bektop Ha miockoctd U B mpocTpaHcTBe. CIIOXKEHHWE U BBIUUTAHHE BEKTOPOB.
YMHOKEHME BEKTOpa Ha 4ucio. Pa3znoxeHnne BekTopa o TpEM HEKOMILIAHAPHBIM
BekropaMm. [lpaBuio mnapamnenenunena. Pemenune 3amad, CBSI3aHHBIX €
MIPUMEHEHUEM TNpPaBWJI JACUCTBUM C Bekropamu. lIpsmoyronbHas cucrema
KoopauHat B npoctpaHcTBe. Koopauuatel Bektopa. lIpocteimmne 3amaun B
KoOpAuHaTax. Yroil Mexay BekTopaMu. CKalsipHOE NpPOU3BEJCHHE BEKTOPOB.
Brruncnenue yrioB Mexay OpsMbIMU U IJIOCKOCTSIMH. KOOpIMHATHO-BEKTOPHBIN
METO/I IPH PEIIEHUHA T€OMETPUUECKUX 3a]1a4.

IINTAHUPYEMBIE PE3YJIbTATDBI

JJIHHHOCTHBIE PE3YJIBTATHI xapaxmepu3yomcs
I'paxknanckoe BocnmuTaHue:




c(OPMHPOBAHHOCTBHIO TPAXKIAHCKONM MO3UIMH OO0YyYarolerocs Kak aKTUBHOIO U
OTBETCTBEHHOI'0 4JIEHA POCCHUICKOro 0OIIECTBa, MPEACTABICHUEM O MATEMATUYECKUX
OCHOBaX (YHKIMOHUPOBAHUSA  DPA3JIUYHBIX  CTPYKTYp, SABJICHHUW, NPOUEAYP
IPaKIaHCKOTO 00111ecTBa (BEIOOPHI, OMPOCHI U TIP. ),

YMEHUEM B3aMMOJEHCTBOBATh C COLMAJIbHBIMU MHCTUTYTaMU B COOTBETCTBHH C MX
(GYHKUMSAMU U Ha3HAYECHHUEM.

ITaTpuoTnyeckoe BOCIMTAHUE:
c(hOpPMUPOBAHHOCTHIO POCCUHCKOM TPaKJAHCKOM WACHTUYHOCTH, YBaXEHUA K
MPOIUIOMY Y HACTOSIIEMY POCCHUUCKOW MAT€MAaTHUKH, IEHHOCTHBIM OTHOILICHUEM K
JOCTHKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MATEMATUYECKOM IIKOJIbI, K
UCIIOJIb30BAHUIO DJTHX JIOCTIDKCHHH B JAPYrMX HayKaX, TEXHOJOrusx, cdepax
SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:
OCO3HAaHUEM JYXOBHBIX IEHHOCTEN POCCUMCKOTO HAPOIa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, OTHYECKOrO0  TOBEJCHUS,
CBSI3AHHOTO C MPAaKTUYECKUM MPUMEHEHUEM IOCTHKEHHN HAYKU U JEATEIbHOCTHIO
Y4EHOTI0;
OCO3HAHUEM JIMYHOTO BKJIaja B TOCTPOCHUE YCTOMYUBOTO OY/TYIIETO.

JcTeTHUECKOE BOCIIUTAHHE:
ACTETUYECKUM OTHOLIEHHMEM K MHUpPY, BKJIIOYAas JCTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHUH, PaCCyKICHUH;
BOCIIPUMMYHUBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyecKkoe BOCMMUTAHUE:
c(hOpMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTeMaTU4YeCKHE 3HAHUS B MHTEpecax
310pOBOTO M Oe30macHOro obOpasza >KM3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO (3I0POBOE THTaHHWE, COATAHCHPOBAHHBIA PEXUM 3aHITHH U OTIbIXa,
peryisipHas Gpu3ndecKas akTHBHOCTD);
(M3UYIECKOTO COBEPIICHCTBOBAHUS, MPHU 3aHATHUAX CIIOPTHBHO-O030POBHUTEIHHOM
JICSITEIbHOCTBIO.

Tpynosoe BocnuTaHue:
TOTOBHOCTBIO K TPYAY, OCOBHAHUEM IIEHHOCTH TPYAOIIOOHS;
MHTEPECOM K pa3IMUHbIM chepaM IpodecCHOHATBLHON NIEeITSIIBHOCTH, CBSI3aHHBIM C
MaTeMaTUKOH H e€ NPHIOKEHUSIMH, yYMEHHEM COBEpINAaTh OCO3HAHHBINA BBIOOD
Oynyrieit mpodeccrun U peaanu3oBbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIaHBI,
TOTOBHOCTBIO M CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY  OOpa3oBaHHUIO M
caM000pa30BaHUIO Ha TMIPOTSHKECHUU BCEH JKU3HH,
FOTOBHOCTBIO K AKTHBHOMY Y4YacTHIO B PEIICHUH MPAKTUYECKUX 3aJay
MaTEMaTUYE€CKON HAaIPaBJICHHOCTH.

IKoJ0rHYecKoe BOCIIUTAHME:
c(hOpMHUPOBAHHOCTHIO IKOJIOTHUSCKOUN KYIbTYPHI,
IMOHUMAHWEM BJIMSHUSA COLUHAIBHO-3KOHOMHUYECKUX IIPOLECCOB HA COCTOSIHUE
MPUPOAHON W  COIMAJIIBHOM  Cpeabl, OCO3HAaHHWEM TJIO0AJBbHOTO  XapakTepa
9KOJIOTHYECKHX TPoOJieM; OpUEHTAIlMe Ha MPUMEHEHHWE MAaTeMaTHYeCKHWX 3HAHUU
JUIs pellleHus 3ajlad B 00JIACTH OKPYIKAIOIIEH Cpeibl, TJIaHUPOBAHUS TOCTYIKOB U
OLICHKH UX BO3MOXKHBIX MOCJICICTBUH ISl OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOT O MO3HAHMSA:



c(OpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSl HAyKH U OOIIECTBEHHON NMPAKTUKH, TOHHUMaHUEM MAaTEeMaTHYECKOW HayKd
KaK c(epbl 4eIOBEUECKON ACSITENbHOCTH, STAloOB €€ pa3BUTHUA W 3HAYUMOCTH IS
pa3BUTHUS IUBIIN3AIIHH;

OBIIQJICHUEM SI3BIKOM MAaT€MaTUKH W MaTeMaTUYeCKOW KyJIbTYpPOH KaK CpeICTBOM
MO3HAHUS MHPA;

TOTOBHOCTBIO OCYIIECTBIISITh MPOSKTHYIO M UCCIIETOBATENBCKYIO ESTEIBHOCTD
WHIMBHIYAJILHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATDI
MeranpenMeTHble pe3yibTaThl OCBOEHHUS NPOrpaMMbl Y4eOHOro mpeaMmera

«MaremaTuka» XaAPaKTCPU3YIOTCA OBJIAJICHHUECM .
YHUBCPCAJIbHBIMHA HO3HABAM E/IbHbBIMU OeﬁcmeuﬂMu, YHUBEPCATOHBIMU

KOMMYHUKANMUBHbIMU Oeﬁcmeu;mu, YHUBEPCATIbHBIMU pecYIAMUBHbIMU oelcmeusimu.

VYHuBepcanbHble MO3HABaTeNIbHbIC JEHCTBUS  00eCleunBaoT (OpMUPOBAHUE
0a30BbIX KOTHUTHBHBIX IPOIIECCOB OOydYaroumxcs (OCBOCGHHME METOJO0B MO3HAHUS
OKPYXAaIOIEro MHUpa; NPUMEHEHHE JIOTMYECKUX, HCCIEeI0BATEIbCKUX OMEPAIIHA,
yMEHHH paboTaTh ¢ HHPOPMALIUEH).

Bba3oBble JJornuecKkue 1eiicTBUA:

® BBUIBISATh U XapaKTEPU30BaTh CYIIECTBEHHBbIE IPU3HAKKM MaTEMaTUYECKUX
OOBEKTOB, TOHSATUH, OTHONIEHUN MEXAy MOHATUSMU; (POpMYyIHUPOBATH
ONpEeNeNIeHUs]  TOHATHI;  yCTaHAaBIMBAaTh  CYIIECTBEHHBI  MpPHU3HAK
KJaccu(uKalMi, OCHOBaHUSA [UIsi OOOOIIEHHWS U CpaBHEHUS, KPUTEPUU
IPOBOJIMMOTO aHAJIU3A;

e BOCHpUHUMATh,  (GOPMYIUPOBATH W  TPEOOPA3OBBIBATH  CYXKICHUS:
yTBEpAUTEIbHBIE U OTpULIATENbHBIC, €IWHUYHBIC, YacTHbIE U OOUIUE;
YCIIOBHBIE;

® BBIIBJISATH MAaTEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBS3U U IPOTHUBOPEUHUS B
dakTax, JTaHHBIX, HAOMIONCHUSIX U YTBEPKACHHIX; MpeJiaratb KpUTEPUU ISl
BBISIBJICHHS] 3aKOHOMEPHOCTEW U TPOTUBOPEUNIA;

e JieNaTh BBIBOJABI C HCIOJIB30BAHWEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIFOUYEHHUI 11O aHAJIOTUU;

® I[POBOJAUTH CAMOCTOSITEIIBHO JOKa3aTeIbCTBA MAaTEMaTUUYECKUX YTBEPKICHUU
(OpsiMble ¥ OT TPOTUBHOTO), BBICTPAUBATH APTYMEHTALMIO, MPUBOIUTH
MIPUMEPBI U KOHTPIIPUMEDHI;

e 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBOIBI

® BBIOMpPATh CHOCOO pemieHus Yy4deOHOW 3amaun  (CpaBHHBATh HECKOJIBKO
BAPDUAHTOB PEIICHUS, BbIOMpaTh Haubojee MNOAXOMAIUNA C  Yy4ETOM
CaMOCTOSITEJIbHO BBIJCICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejibckue 1eCTBUS:
UCIOJB30BaTh  BOMPOCHl  KAaK  HUCCJIEAOBATENLCKUM  HMHCTPYMEHT  IO3HAHUS,
dbopmMynUpoBaTh BOIIPOCHI, bukcupyromue IIPOTUBOpEUHE, npo0iemMy,



YCTaHaBJIMBATh UCKOMOE U JaHHOE, (DOPMUPOBATH TUNOTE3Y, APTYMEHTUPOBATH CBOIO
MO3UIINI0, MHCHHUE;
MPOBOJIUTh CaMOCTOSITENIbHO CIUIAHUPOBAHHBIN HAKCHEPUMEHT, HCCIEIOBAaHHUE IO
YCTAHOBJICHUIO OCOOCHHOCTEM MaTeMaTUYeCKOoro OObBEKTa, SBJICHHS, Ipoliecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKy 00BhEKTaMU, SBICHUSIMHU, MPOIECCAMMU;
CaMOCTOSITEIbHO  (OPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO  pe3yJbTaTaM
MPOBEAEHHOTO  HAOIIOJEHUS,  MCCIICIOBAHMs,  OLIEHMBaTh  JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 000O0IICHUI;
MPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE Tpoliecca, a TaKKe  BbIJIBUIaTh
MIPEOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:
BBISIBIIATH Je(DUIIMTHI HH(POpPMALIMY, JaHHBIX, HEOOXOIUMBIX JJIsl OTBETA Ha BOMPOC U
JUTSL PEIICHUS 3a/1auu;
BBIOMpaTh MHGOpPMALIMI0 W3 MCTOYHUKOB PA3JUYHBIX THUIIOB, AaHAJIM3UPOBATH,
CHUCTEMAaTH3UPOBATh U MHTEPIIPETUPOBATH WH(DOPMAIIMIO PA3IMYHBIX BUJIOB U (PopM
peICTaBICHUS;
CTPYKTypUpOBaTh HWH(OOpPMAILMIO, TMPEACTABISATh €€ B pasduyHbIX ¢dopmax,
WJUTFOCTPUPOBATH TPpaPUUECKH;
OIICHUBATh HAAEKHOCTh HHPOPMAIMKA TI0 CaMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSIM.

1) YHuBepcajbHble KOMMYHHKATHBHBIE IelCTBHS 00eCTIeYHBAIOT
copMHUPOBAHHOCTH CONMATBHBIX HABBIKOB 00y4al0IIUXCSH.

OO01menue:
BOCHPUHUMATH U (POPMYJIHPOBATH CYKICHHS B COOTBETCTBHH C YCIOBHUSIMU U LIETSIMU
OOIIeHUs; SICHO, TOYHO, TPAMOTHO BBIP@XKaTh CBOIO TOYKY 3pEHUS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, [JlaBaTh IMOSCHEHUS MO XOAY pELICHHUS  3aJadd,
KOMMEHTHPOBATh MOJIYYEHHBIN PE3YIbTAT;
B XOJle OOCYXIEeHHUs 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYXKIAaeMON TEMBI,
poOJIeMBl, perraeMoii 3aJ1a4u, BEICKA3bIBATh HJIEH, HAIICIICHHBIE HA MIOUCK PEIICHHUS;
CONOCTABJISITh CBOM CYXACHUS C CYXKICHHSIMU JPYTHMX YYaCTHUKOB JIHAJIOTa,
O0OHapy’>KHUBATh PA3IMUUE U CXOACTBO MMO3UIIHIA;
B KOppeKTHOU popme hopMyIrupoBaTh pa3HOIIIACHS, CBOU BO3PAKEHUS;
MpEACTaBIATh PE3YJbTAThl pEIICHHS 3aJayd, SKCIIEPUMEHTA, WCCIEI0BaHMUs,
MIPOEKTA;
CaMOCTOSITETILHO BBIOMPATh (pOpMaT BHICTYIUICHUS C y4ETOM 3aJad Mpe3eHTAllud U
0COOEHHOCTEH ayIUTOPHUH.

CoTpyaHu4ecTBO:
MOHUMATh W HCIIOIH30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIUBHIYATHHOU pabOTHI
MpU pElIeHUH Y4eOHbIX 3aJlay; MPUHUMATh 1EIb COBMECTHOW JI€SITENbHOCTH,
IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pabOThI, pacmpenensiTh BUIbI padoT,
JIOTOBAPHUBATKLCS, OOCYX)JaTh MPOILECC M Ppe3ydabTaT paboThl; 00001aTh MHEHUS
HECKOJIbKHX JIFOICH;
y4acTBOBaTh B TpYNNoBBIX (opMax paboTel (0OCYykIeHHs, OOMEH MHEHUH,
«MO3TOBBIC IITYPMbD» U MHBIC); BBINOJIHATH CBOIO YacTh Pa0OThl U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMU YI€HAMU KOMaH/Ibl; OLICHUBATh KAYECTBO CBOETO BKJIaJa B
o0lmMii  OPOAYKT MO  KpuTepusMm,  CcHOPMYJIUPOBAHHBIM  YYACTHUKAMHU
B3aUMOJICCTBUSI.



2) YHuBepcaJibHbIE PEryJIsiITHBHBIE 1eiiCTBHS, 00eCIeYnBAIOT
(popMupoBanue CMBICJIOBBIX YCTAHOBOK M ’KU3HEHHbIX HABbIKOB
JINYHOCTH.

Camoopranusanus:
COCTaBJIATH ILJIaH, AJITOPUTM PELICHUS 3aJ]a4H, BBIOUPATH CIIOCOO PEIICHUS C YUETOM
MMEIOILUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEILICHUHN ¢ y4ETOM HOBOM MH(OpMALUK.
CaMOKOHTPOJIb:
BJIAJ€Th HaBBbIKAMHU I0O3HABAaTEIbHON pe(dIeKCHuH KaK OCO3HAaHMS COBEpIIAeMBbIX
JNEUCTBUH M MBICIUTENbHBIX MPOLECCOB, UX PE3yJNbTATOB; BJIaAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTpPOJIS IIpOLIecCa U pe3yibTara PELICHUs MaTeMaTU4YeCKOn
3a7a4u;
OPEABUAETh TPYAHOCTH, KOTOPBHIE MOTYT BO3HUKHYTh MPU PELICHUH 3a/1a4H, BHOCUTH
KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAHEHHBIX
OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;
OLICHMBATh COOTBETCTBHE pe3yJbTaTa LEId U YCIOBUSAM, OOBSICHATH HPUUYMUHBI
JOCT)KEHUSI WM HETOCTHXKEHUS PEe3yJbTaTOB JEATEIbHOCTH, HAXOIUTH OIIMOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATHI

10 KJIACC

OmnepupoBaTh MOHATHSIMH: TOYKa, MpsiMas, TUIOCKOCTh. [IpUMEHSTh aKCHOMEI
CTEpEOMETPUH W CJCACTBHUA M3 HHUX MPHU PEIICHUH T'eOMETPHUYECKUX 3aJad.
OmneprpoBaTh MOHATHAMH: MAPaJUICTLHOCTh W MEPHEHANKYIIPHOCTh TPSIMBIX H
wiockoctedd.  KrnaccudummpoBaTh B3aMMHOE  pPACIONIOKEHHWE  TPSMBIX |
TUTOCKOCTEH B IpocTpancTBe. OnepupoBaTh MOHSATHSAMU: IBYTPAHHBIA YTOJI, TPaHU
JIBYTPAHHOTO yTJia, peOpo IBYTpaHHOTO YTJIa; TUHCHHBIN yroJl ABYTPAHHOTO yIJIa;
rpagycHasi Mepa JAByrpaHHoro yria. OnepupoBaTh MOHSATHUSIMU: MHOTOTPAaHHUK,
BBIMMYKJIBIA W HEBBITYKIBI MHOTOTPAHHUK, JJIEMEHTHl MHOTOTpPaHHHKA,
NpaBUIBHBIA MHOTOTpaHHHUK. Pacro3HaBaTh OCHOBHBIC BHUJIBI MHOTOTPAHHHKOB
(mupamuaa; mpu3Ma, MpsSMOYTOJIBHBINA Mapauiesienune, Kyo).
KnaccudummpoBat MHOTOTpaHHUKH, BBIOMpAass OCHOBAaHUA [JISl KJAcCU(DUKAIIUU
(BBITTYKJIbIE W HEBBIMYKJIBIE MHOTOTPAHHUKH; TPABUIBHBIE MHOTOTPAHHUKY;
MpsiMbIE€ ¥ HAKJIOHHBIE TIPHU3MBI, Mapajuienenumnessl). OnepupoBaTh MOHATHIMHU:
CeKylIasl IJIOCKOCTh, CEYEHHUE MHOTOTPAHHUKOB. OOBICHATH MPUHIIUIIBI
MOCTPOCHUSI  CEUEHWU, WCHONB3ys Meron  cienoB. CTpouth  cedeHHs
MHOTOTPaHHUKOB METOJIOM CIICJIOB, BHITIOJIHATEH (BEIHOCHBIC) TJIOCKUE YEPTEKU U3
PUCYHKOB MIPOCTHIX O0OBEMHBIX PUTYD: BUJ CBEpXY, COOKY, CHU3Yy. Pemarts 3amaun
HAa HAXO0XJICHHE TEOMETPHUECKUX BEIWYWH TIO0 00pa3laM WM alropuTMawm,
MPUMEHSIST W3BECTHBIC AHAJTMTHYECKHE METOABl TPU PENICHUU CTaHIapPTHBIX
MaTEeMaTUYECKUX 3a/lad Ha BBIYMCIICHHE PACCTOSHUNW MEXIY IBYMS TOYKAMH, OT
TOYKH JO TPSAMOHM, OT TOYKH O TIUIOCKOCTH, MEXKIY CKpPEIUBAOIINMHUCS
MPSIMBIMH.

Pemate 3amaun Ha HAXOXKICHHE TEOMETPUUYECKMX BEIUYMH 1O 00pas3Iam WiH
aNropuTMaM, TPHUMEHSS W3BECTHBIC AQHAIMTUYECKHE METOABl TPH PEHICHUH
CTaHJAPTHBIX MATEMAaTHYECKUX 3a7ad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPEIIMBAIONIUMUCA TPSAMBIMH, MEXKIy TPSMONH H TUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, ~ JIBYTPAHHBIX  yIJIOB. BBUHCIATE O00BEMBI H  TUIONIAIA



MOBEPXHOCTEN MHOTOTPAHHUKOB (IIpU3Ma, MUpamMuia) ¢ MpuMeHeHueM (popmyi,
BBIUMCIIATh COOTHOIICHHUS MEXAY IUIOUIAAsIMU TOBEPXHOCTEH, OO0BEMaMu
NOJOOHBIX ~MHOrOrpaHHUKOB. OmnepupoBaTh MOHATHSAMHU: CUMMETpPHUS B
MPOCTPAHCTBE; LIEHTP, OCh M IJIOCKOCTb CHUMMETPHUU; LIEHTP, OCh M IJIOCKOCTb
cumMmerpun  Qurypsl. UW3BiekaTb, npeoOpa3oBbIBaTh M HHTEPIPETUPOBATH
MH(OPMAIUIO O MPOCTPAHCTBEHHBIX TEOMETPUUECKHUX (PUTYpaX, IPEICTABICHHYIO
Ha dYeprexax U pucyHkax. lIpuMeHsTh reomerpuueckue (akTbl AJiA peUICHUs
CTEPEOMETPUUECKUX 3a7ad, IMPEANOJIAraoINX HECKOIBKO IIarOB PELICHHUS, €CIU
yCIIOBUS TNPUMEHEHMsS 3alaHbl B sBHOW Qopme. IlpumensTs mnpocreimme
MPOrpaMMHBIE CPEACTBA U AIIEKTPOHHO-KOMMYHHKALIMOHHBIE CHUCTEMBI TpU
pElIeHUH CTepeoMeTpuueckux 3anad. [IpuBoauTh mnpuMepbl MaTeMaTUYECKHUX
3aKOHOMEpPHOCTE B MpUPOJIE M >KU3HU, PACHO3HABaTh MPOSIBJICHUE 3aKOHOB
reoMeTpuu B HUCKyccTBe. [IpUMEHSATH TOJIydeHHbIE 3HAHUS Ha MPAKTHUKE:
aHANIM3UPOBATH pealbHbIE CUTyallUd W TPUMEHSITh H3yUYEHHbIE TOHATHUS B
npolecce MOMCKa PelIeHUsT MaTeMaTU4YecKd Cc(hopMyJIMpoBaHHOU MpoOIEMBlI,
MOJIETUPOBATh pEAJbHbIE CUTYyallMd Ha S3bIKE TEOMETPUHU, HCCIe0BaTh
OCTPOCHHBIE MOJENIU C UCIOJIb30BAHUEM TI'€OMETPUUYECKUX TOHSTHI U TEOpeM,
anmapara anreOpbl; pelaTh MPaKTUYECKHe 3aJadyM, CBSI3aHHBIE C HAXO0XKICHHEM
Tr€OMETPUUECKUX BEIMUHH.

HPEAMETHBIE PE3YJIbTATHI

11 KUIACC
OnepupoBaTh TOHATHSAMHU: [HIUHAPUYECKAs IOBEPXHOCTh, O0Opasyromlue
MWIMHAPUYICCKON  MOBEPXHOCTH;  IWIMHIP, KOHHWYECKass  TIOBEPXHOCTH,
oOpa3ymoiyue KOHHUYECKOH TOBEPXHOCTH, KOHYC; CdepHyecKas TOBEPXHOCTb.
Pacno3HaBaTh Tema BpamieHus (UUIUHIAP, KOHYC, cdepa u map). OOBSICHATH
CcrocoObl  TOJy4YeHwWsl Ten  BpameHus.  KiaccuuiupoBaTh — B3aHMHOE
pacnosiokeHne cdepsl U MIOCKOCTH. OmnepupoBaTh MOHATUSMU: IIAPOBOMN
CeTMEHT, OCHOBAHHME CETMEHTA, BBICOTA CETMEHTA; IIapOBOW CJIOH, OCHOBaHHE
IIAPOBOT'O CJI0sI, BEICOTA IIAPOBOTO CJIOS; MAPOBOK CEKTOP. BBIUUCISITH 00BEMBI U
TUTOIIAM MTOBEPXHOCTEH TN BpPAIIECHHUS, TCOMETPUUCCKUX TEN C MPUMEHCHHEM
dopmyn. OnepupoBaTh TOHITHUSMHU: MHOTOTPAHHUK, BIIMCAaHHBIM B chepy u
ONMMCAaHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHHK WU TEJO
BpalieHus. BBIYUCIATH COOTHOMICHHS MEXAY IUIOMAIIMHA TIOBEPXHOCTEH W
o0béMaMu TOAOOHBIX Ten. WM3o0paxkars wu3ydaemble (GUTYPBl OT PYKH U C
MPUMEHEHUEM TMPOCTHIX UYEPTEKHBIX HWHCTPYMEHTOB. BBIMOTHATH (BHIHOCHBIC)
MJIOCKUE YEePTEKU U3 PUCYHKOB MPOCTHIX O0OBEMHBIX (DHUTYp: BUJI CBEPXY, COOKY,
CHU3Y; CTPOWTH CEYCHHS Tel BpalieHus. VI3BiekaTtb, HHTEPIPETUPOBATH U
npeo0pa3oBeiBaTh  MH(MOPMAIMI0O O  MPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX
durypax, MpeACTaBICHHYIO HAa YepTekax M pHCyHKax. OmnepupoBaTh MOHATHEM
BEKTOP B MPOCTPAHCTBE. BBHIMONHATH NEWCTBUS CIIOXKEHUS BEKTOPOB, BEIYUTAHUS
BEKTOPOB M YMHOXKEHUS BEKTOpa HA YUCIIO, OOBSICHATH, KAKUMH CBOWCTBAMH OHH
obnanarot. IlpumensTs mpaBmwio mapamienenunena. OnepupoBaTh MOHATHSIMH:
JIEKapTOBBl KOOPAWHATHI B TMPOCTPAHCTBE, BEKTOP, MOAYIh BEKTOpA, PaBEHCTBO
BEKTOPOB, KOOPJAMHATHI BEKTOpa, YIrOJd MEXIy BEKTOpAMH, CKaJIIPHOE
MPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHApHBIE BEKTOpPHI. HaxomuTh
CyMMY BEKTOPOB W TIPOW3BEACHHE BEKTOpA HA YHUCIIO, YTOJ MEXIy BEKTOPAMH,



CKaJISIPHOE IIPOM3BEICHUE, PACKIAAbIBATL BEKTOP IO JABYM HEKOJUIMHEAPHBIM
BEKTOpaM. 3aJaBaTh IUNIOCKOCTh YPABHEHHEM B JEKAPTOBOM CHCTEME KOOPAMHAT.
[IpumensaTs reoMerpuueckue (akTbl JJI1 pPELIeHUs] CTEPEOMETPUYECKHX 3ajad,
[PEAIOIAraloiuX HECKOJIbKO IIArOB pELICHUs, €CIU YCJIOBUSA IPUMEHEHUSA
3ajaHbl B SIBHOM Qopme. Pemarh mnpocredlime reoMeTpuuecKkue 3ajadyd Ha
IIPUMEHEHUE  BEKTOPHO-KOOpAMHATHOIO  Mmeroja. Pemars  3agaun Ha
JI0KA3aTeJIbCTBO MAaTEMAaTUYECKUX OTHOLICHUM M HAXOXKIECHHUE TI€OMETPUYECKUX
BEJIMYMH 1O o0OpasliaM WM ajlropuTMam, MPUMEHSS W3BECTHbIE METOIbl IpH
pELIeHUH CTaHJAPTHBIX MareMaTudyeckux 3anad. [Ipumenars npocrenine
IIPOIPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHMKAI[MOHHBIE CHUCTEMBI IIPU
pEILIEHUU CTEpPEeOMETpUUYECKUX 3axad. lIpuBoauTh NpuUMeEpbl MAaTEMaTHYECKUX
3aKOHOMEPHOCTEH B IIPUPOAEC U JKU3HMU, DPACIIO3HABATH MPOSIBICHUE 3aKOHOB
reOMeTpUM B MCKycCTBE. IIpUMEHATH MOJIydeHHbIE 3HAHUSA Ha IIPAKTUKE:
AHAJIU3UPOBATH pPEaJbHbIC CUTyallUM W IIPUMEHATb W3YyYEHHBIC IIOHATUSA B
npolecce MOMCKa PelIeHUsT MaTeMaTU4YecKd Cc(hopMyJIMpoBaHHOU MpoOIEMBlI,
MOJEIMPOBATh pEAIBbHBIE CUTyallUM Ha S3bIKE TE€OMETPUHU, HCCIEN0BATh
IIOCTPOECHHBIE MOJIEJIM C UCIIOJIb30BAHUEM TI'€OMETPUYECKUX IOHATUH U TEOPEM,
anmapara anreOphl; pelaTh MpaKTUYeCKUe 3a7aud, CBA3AHHBIE C HAXOXKJEHUEM
F€OMETPUYECKUX BEJIUYMH.
TEMATHYECKOE IINIAHUPOBAHUE

10 knacc
KonudecTBo yacos DJICKTPOHHBIE
Ne HaumeHnoBaHue pa3einoB u K (mdpoBEIe)
OHT
I/ | TEM MPOrpaMMbI Bcero 5 p [IpakTiy | 0Opa3zoBaTeNbHbIE
a0OTBI
P paboThI pecypchl
1 [ToBTOpEHUE 3 1
OCHOBHBIE TTOHATHS
http://school-
2 CTEPEOMETPHUH. 3HAKOMCTBO 3) ,
collection.edu.ru
C MHOTOTpaHHUKaMHU
3 AxcroMaTuueckoe 4 http://school-
MOCTPOEHUE CTEPEOMETPUH collection.edu.ru
[IpsiMBIE M TIIIOCKOCTH B
4 MPOCTPAHCTRBE. 15 1 1 http://school-
[TapannenbHOCTh MPSMBIX U collection.edu.ru
IJTIOCKOCTEN
5 [lepnieHAUKYIAPHOCTH 10 http://school-
MPSIMBIX U TUIOCKOCTEH collection.edu.ru
6 VYTIBl MEXTy TPSIMBIMU U 10 1 http://school-
IJIOCKOCTSIMU collection.edu.ru
[ToHsiTHE MHOTOTpaHHUKA.
P http://school-
7 [Tnomaas TOBEPXHOCTH. 16 1 :
collection.edu.ru
O6wem




IT : ..

8 OFTOPEIHE: COHEHI, 5 1 http://www.fipi.ru/

PacCCTOSIHUSI U YTJIbI
OBIIEE KOJINYECTBO 68 5 1
YACOB 110 IPOIT'PAMME
TEMATHUYECKOE IINIAHUPOBAHUE
11 knacc
N KonnuecTBo yacos
| HammenoBaHue pa3zienoB u DNEeKTPOHHBIE

i/ K IIpakTu

o TE€M MPOTPAMMBI Beero OHTP HeCKIIe (dpoBeIe)

paboTe! paGOTEI oOpa3zoBaTe/IbHbIC
pecpchl
http://school-

1 [ToBTOpEHUE 3 1 tip //S.C 00
collection.edu.ru
http://school-

2 T 11

c1a BPatieHi collection.edu.ru
http://www.fipi.ru/

3 OO6BEMBI TEN 5 1 P ¥

4 BekTopbl 1 KOOpAUHATHI B 10 1 http://mathege.ru

IPOCTPAHCTBE
http://lwww.ege-
I1 000 A
5 OBTOPEHIE, 000 meHPUIe’ 5 1 trener.ru/otveti_trig
CUCTeMaTH3allus 3HAHUHN
_upr.php#
OBIIEE KOJIMYECTBO 34 4
YACOB 11O MTIPOTPAMME
HOYPOYHOE INIVIAHUPOBAHHME 10 kaacc
No Tema ypoka KonnuecTBo yacon Hara DNIeKTPOHHBIC
1/ Bceero | Kontp | IlpakTn | u3y4yenus g poBbIe
paboThI | YecKue 0o0pa3oBaTebH
paboThI pecypcehl
1. | IloBrOpenue Kypca 1 CeHTA0pb
TJIAHUMETPUH
2. | IloBTOpeHnue Kypca 1
TJIAHUMETPUH

3. | BxomHas KOHTpOJIbHAS 1 1

pabota
OcHOBHBIC IOHATHS



http://mathege.ru/

crepeoMeTpru. 3HAKOMCTBO C

MHOTOTPpAaHHUKaAMHU

OCHOBHBIE TTOHSTHS
CTEpEOMETPHH: TOUKa,
npsiMasi, MI0CKOCTb,
npoctpaHcTBo. IlpaBuna
M300paKEHUS Ha PUCYHKAX:
M300paXeHus MIOCKOCTEH,
MapaJICTbHBIX MPSIMBIX
(OTpe3KoB), cepeIMHbI
OTpe3Ka

https://www.yakl

ass.ru

[TonsTus: nepecekarommecs
IJIOCKOCTH, TIEPECEKAOIIUECS
psAMasi ¥ INIOCKOCTh

http://www.fipi.
ru/

[TonsTus: nepecekarommecs
IJIOCKOCTH, TIEPECEKAOIIUECS
psMasi ¥ IIIOCKOCTh

http://mathege.r
u

3HAKOMCTBO C
MHOTOTpaHHUKaMH,
N300paXkeHue
MHOTOTPaHHUKOB Ha
PUCYHKaX, Ha MPOCKIMOHHBIX
yepTexax

OKTSI0pb

http://school-
collection.edu.ru

HauansHbie cBeieHHs 0 Ky0Oe
U TTUpaMuU/ie, UX pa3BEPTKU U
Monenu. CeueHus
MHOTOTPaHHUKOB

http://www.ege-
trener.ru/otveti_tr
ig_upr.php#

AKcHOMaTHYECKOE MmMOCTPpOECHUE

cTepeoMeTpPHH

9.

ITonsarue o6
aKCHOMATHYECKOM
OCTPOCHHUH CTEPESOMETPHH:
aKCHOMBI CTEPEOMETPHUH U
CIIEACTBUS U3 HUX

http://school-
collection.edu.ru

10.

ITonsarue 06
AKCHOMATHYECKOM
MMOCTPOCHUHU CTECPEOMETPHHU:
aKCHOMBI CTEPEOMETPUH U
CIIEICTBHS U3 HUX

http://school-
collection.edu.ru

11.

IToustue 06
aKCHOMAaTHUYECKOM
MTOCTPOCHHUH CTEPCOMETPHH:
aKCHOMBI CTEPEOMETPUH U
CIIEACTBUS U3 HUX

http://school-
collection.edu.ru

12

Ioustue 06
aKCHOMAaTHUYECKOM
MTOCTPOCHHUH CTEPCOMETPHH:
AKCHOMBI CTEPEOMETPUH U

http://school-
collection.edu.ru



https://www.yaklass.ru/
https://www.yaklass.ru/
http://mathege.ru/
http://mathege.ru/

CIICACTBUA U3 HUX

IIpsiMbIe U IVIOCKOCTH B

npoctpaHncrie. [lapanieabHocTh 15
NPAMBIX U INIOCKOCTEH
13. | BsauMHOe pacrnoyiokeHue 1 HO5I0pb http://school-
IPSAMBIX B IPOCTPAHCTBE: collection.edu.ru
nepeceKarouecs,
napajuieiabHble U
CKPEIIMBAIONINECS IPSIMBIE
14. | IlapamienpHOCTb NPSIMBIX U 1 http://school-
IUIOCKOCTEH B NPOCTPAHCTBE: collection.edu.ru
napa’suielbHbIe TPSMbIC B
IPOCTPAHCTRBE;
[apaJUIEIbHOCTh TPEX
PSIMBIX
15. | [lapamienpHOCTD NPSIMBIX U 1 http://school-
IUIOCKOCTEN B MTPOCTPAHCTBE: collection.edu.ru
[TapannenbHOCTD IPSMON U
TUIOCKOCTH
16. | [lapamienpHOCTD NPSIMBIX U 1 http://school-
IJIOCKOCTEN B MTPOCTPAHCTBE: collection.edu.ru
[TapannenbHOCTH NPSAMON 1
IUIOCKOCTHU
17. | Yrubl ¢ coHanpaBiIE€HHBIMU 1 http://school-
CTOPOHAMHU collection.edu.ru
18. | Yron Mexay npsiMbIMU B 1 http://school-
IPOCTPAHCTBE collection.edu.ru
19. | Yron Mexay npsiMbIMU B 1 http://school-
TIPOCTPAHCTBE collection.edu.ru
20. | [TapamienbHOCTh TUIOCKOCTEH: 1 nexkabpb http://school-
napasuiebHble MI0CKOCTH collection.edu.ru
21. | CoiicTBa mapamieabHbIX 1 http://school-
[UIOCKOCTEM collection.edu.ru
22. | IlpocTteiimme 1 http://school-
IPOCTPAHCTBEHHbIE (PHUTYPHI collection.edu.ru
Ha IJIOCKOCTH: TeTpas’ap, KyO,
napasuieJenuIe;|
23. | Iloctpoenne ceueHuit 1 http://school-
collection.edu.ru
24. | IlocTpoeHue ceueHU 1 http://school-
collection.edu.ru
25 | [Ipaktuueckas paborta 1 Konert
«IocTpoenue ceueHuin» neKa0pst
26 | KontpomnpHas paboTa : 1

"[IpsiMbIE ¥ IUIOCKOCTH B
MIPOCTPAHCTBE.
[TapannenbHOCTh MPSAMBIX U
IJIOCKOCTEN"




27 | IloBTOpHBII1 3a4eT 1
IepneHAUKYJIAPHOCTH NPSIMBIX
U IVI0OCKOCTe 10

28 | [lepneHauKYyIIPHOCTD 1 SIuBapp http://school-
NPAMOI U MIIOCKOCTH: collection.edu.ru
NEPICHIUKYISIPHBIC TIPSIMbIE
B IIPOCTPAHCTBE

29 | [Ipsmble, napasuienbHble U 1 http://school-
HEPHEHIUKYISAPHBIE K collection.edu.ru
TUIOCKOCTH

30. | IIpsimble, napasuienbHbIE U 1 http://school-
TepreHANKYISspHbIE K collection.edu.ru
TUIOCKOCTH

31. | Ilpusnak 1 http://school-
TepIeHUKyISPHOCTH collection.edu.ru
IPSIMOU M IIJIOCKOCTH

32. | Ilpusnak 1 http://school-
TnepreHUKyISPHOCTH collection.edu.ru
IPSIMOU U TIJIOCKOCTH.

33. | Teopema o npsMoH, 1 http://school-
TepreHANKYISAPHOIT collection.edu.ru
IUIOCKOCTH

34. | Teopema o npsMoH, 1 http://school-
TepreHANKYISIPHOI collection.edu.ru
IUIOCKOCTH

35. | [lepnenukymsip u 1 http://school-
HAKJIOHHBIE: PACCTOSHUE OT collection.edu.ru
TOYKH JI0 MIIOCKOCTH,
pacCTOsIHUE OT MPSIMOU 10
IIOCKOCTHU

36. | [leprieHauKymsIp U 1 (eBpanb http://school-
HAKJIOHHBIE: PACCTOSHUE OT collection.edu.ru
TOYKH JI0 IIIOCKOCTH,
paccTosiHUE OT NMPAMOM 10
IJIOCKOCTH

37. | llepnennukymsip u 1 http://school-
HAKJIOHHBIE: PACCTOSHHUE OT collection.edu.ru
TOYKH JI0 TIIOCKOCTH,
paccTosiHUE OT NMPAMOM 10
MJIOCKOCTH

Yriabl MeKIy NPIMbIMH U
INIOCKOCTAMH 10

38. | Vbl B IPOCTPAHCTBE: Yo 1 http://school-
MEXIY MPSIMOM U IIIOCKOCTBLIO collection.edu.ru

39. | JIByrpaHHbBIN yTO, THHEHHBIHI 1 http://school-
yroJl IByIPaHHOIrO yria collection.edu.ru

40 | IlepneHAUKYISIPHOCTD 1 http://school-

TUIOCKOCTEM: MPU3HAK

collection.edu.ru




NEPHEHAUKYJISIPHOCTH JBYX
IJIOCKOCTEM

41 | [lepneHIUKYIAPHOCTb 1 Mapt http://school-
IJIOCKOCTEH: IIPU3HAK collection.edu.ru
MEePIEHIUKYISIPHOCTU JIBYX
IJIOCKOCTEN

42 | IlepneHAUKYIIPHOCTD 1 http://school-
IJIOCKOCTEH: TIpU3HAK collection.edu.ru
MEePIEHIUKYISIPHOCTU JIBYX
IIJIOCKOCTEN

43 | Teopema o TpEx 1 http://school-
TIEPIEHANKYIAPaX collection.edu.ru

44 | Teopema o TpEx 1 http://school-
TepIeHIUKyIIpax collection.edu.ru

45 | Teopema o TpEx 1 http://school-
TepIeHIUKyIIpax collection.edu.ru

46 | 3auet No2 1 http://school-
«ITepreH UKy U collection.edu.ru
HaKJIOHHBIE.

Teopema o Tpex
NEPIEeHIUKYIISPax»

47 | KonTposabHas 1 http://school-
"TleprneHANKYIAPHOCTD collection.edu.ru
IPSAMBIX U INIOCKOCTEH. Y TJIbL
MEXIy NPSIMBIMU U
MJIOCKOCTSIMH "

IloHsiTHE MHOTOTPAHHUKA 16

48 | [loHsiTHE MHOTOTPAHHUKA, 1 anpenb http://school-
OCHOBHBIE 2JIEMEHTHI collection.edu.ru
MHOTOTpaHHUKA, BBIMYKJIbIE U
HEBBIITYKJIbIE
MHOTOTPAaHHUKH; Pa3BEPTKA
MHOTOTPaHHHUKA.

49 | Tlpu3Mma: n-yroiapHas Mpu3Ma; 1 http://school-
rpaHU U OCHOBAHUS MPU3MBI; collection.edu.ru
npsiMasi ¥ HAaKJIOHHAs
MpU3MbL, OOKOBas U MOJIHAS
MOBEPXHOCTH MPU3MBbI

50 | IMapannenenumnen, 1 http://school-
HPAMOYTOJTEHBIH collection.edu.ru
napasuiesieline] U ero CB-Ba

51 | Ilmomraas OOKOBOM 1 http://school-

MMOBEPXHOCTH U MOJHOMN
MMOBEPXHOCTH IIPSMOU
MIPU3MBI, IIOIIA/1b
OCHOBaHWH, TEOPEMA O
OOKOBOI MOBEPXHOCTH

collection.edu.ru




IPSAMOM IIPU3MBI

52 | [lupamupga: n-yrojibHas http://school-
NMpaMHIa, TPaHU U collection.edu.ru
OCHOBaHHUE MUPAMUJIBL;

OOKOBas U MOJTHAs
MMOBEPXHOCTH TTUPAMH/IBI;
MpaBWIIbHAS U yCeUEHHAs
nupamMua

53 | [IpaBuiibHBIC http://school-
MHOTOTPAaHHHKH: TIOHSITHE collection.edu.ru
IPABHIIBHOTO
MHOTOTPaHHUKA; MPaBHIbHAS
npu3Ma U IpaBUIbHAS
UPaMK/Ia; PABUIbHAS
TpEyroJibHas MUpaMuIa U
NPAaBWIBHBIN TETPAdIP; KYO.

54 | IIpencraBienue o http://school-
IPaBUIBHBIX collection.edu.ru
MHOTOT'paHHUKAX: OKTa3Ip,

J0JICKadIp ¥ MKOCadIp.

55 | CumMmeTpus B IPOCTPAHCTBE: http://school-
CUMMETPHS OTHOCHTEIBHO collection.edu.ru
TOYKH, MPSMOH, TUIOCKOCTH.

DneMeHThl CHMMETPHUU B
NUpaMHIAX,
napa’suiesienurenax,
PABHIIBHBIX
MHOTOTPaHHUKAX

56 | BelunciieHue 3J1€MEHTOB http://school-
MHOTOTPaHHUKOB: pEopa, collection.edu.ru
JUarOHAJIM, YTIIbI

57 | Ilnomans OOKOBOM http://school-
MOBEPXHOCTH ¥ IOBEPXHOCTH collection.edu.ru
MPaBUIILHOM MUPAMUJIBI,

TeopeMa O TUIOIAIu OOKOBOM
ITOBEPXHOCTH YCEYEHHOU
TUPaAMUJIBI

58 | IlonsTue 00 0OBEME. Maii http://school-

collection.edu.ru

59 | OOBéM mupamuabl http://school-

collection.edu.ru

60 | OOBEM mUpaMuIbI http://school-

collection.edu.ru

61 | OO0BEM pU3MBI http://school-

collection.edu.ru

62 | OO0BEM IpU3MBI http://school-

collection.edu.ru

63 | 3auet Ne3 «lIpuzma.

[Tupamupa. [lnomwans




OOKOBOH W ITOJTHOH
MTOBEPXHOCTH

Oo6o01maroee NOBTOPEHUE

64.

[loBTOpEHUE, 00001ICHNE
CUCTEMATU3ALIUS 3HAHUN.
[TocTpoeHue ceuenuii B
MHOTrOrpaHHUKe. Beruncienue
PACCTOSIHUN: MEXIY ABYMsI
TOYKAMH, OT TOYKH J10
NPSIMOU, OT TOYKH 10
MJIOCKOCTH, MEXKY
CKPEIIMBAIOIUMUCA
IPSIMBbIMHU.

http://school-
collection.edu.ru

65

[ToBTOpenue, 06001ICHNE
cHCTeMaTHu3alus 3HaHUH.
MHororpaHHUKH

http://school-
collection.edu.ru

66

[ToBTOpenue, 0600IICHNE
CHCTeMaTHu3allus 3HaHUH.
MHororpaHHUKH

http://school-
collection.edu.ru

67

IToBTOpHBIN 3aueT

http://school-
collection.edu.ru

68

KoHTponbHOo-01IeHOYHAas
nporeaypa B paMmKax
IPOMEXKYTOYHOM aTTecTalluu

http://school-
collection.edu.ru

OBIIEE KOJIMYECTBO

YACOB IO IPOI'PAMME

68

IIOYPOYHOE IINIAHUPOBAHME 11 kinacc

paanyc, 1MaMceTp,

KonunuectBo yacon DIeKTpOH
No Hara P
[TpakTn 1udpoBbIe
n/ | Tema ypoxka Kontp u3zyue
Bcero YeCKHUe oOpazoBaten
I paboTHI HUS
paboThl pecypcbl
IToBTOpEHUME
IToBTOpEHUE
3 Bxonnast koHTpobHAs 1 1
pabota
Cents0p
Tesa Bpamenust 11 —
4 Cdepa u map: eHTp, 1 https://resh.edu.r

u/



https://resh.edu.ru/
https://resh.edu.ru/

TUTOIIA (b TIOBEPXHOCTH
chepsl

B3aumnoe pacnonoxenue
chepbl U IO0CKOCTH;
KacaTesbHas III0CKOCTh K

cdepe; iomaab chepbl

https://resh.edu.r
u/

N3o6paxenue chepsl,
11apa Ha IJIOCKOCTH.
Ceuenus mapa

https://resh.edu.r
u/

[Munmunapuyeckas
MTOBEPXHOCTH,
oOpazyroriue
WTHHPAYECKOM
MOBEPXHOCTH, OCh
[WTHHIPUYECKOM
TIOBEPXHOCTH
[{uuHIp: OCHOBAHHS U
OOKOBasi MTOBEPXHOCTb,
oOpazyroIas u och;
[UIOIIa1h OOKOBOH U
IIOJTHOM TOBEPXHOCTH

https://www.yak
lass.ru

N306paxkenne nuiauHIpa
Ha IJI0CKOCTH. Pa3BépTka
nunuHApa. CeueHus
IIHH]IPA (TIOCKOCTHIO,
napajuieJIbHON WU
NEePIEHANKYJISIPHOU OCU
HWJIAHAPA)

https://www.yak
lass.ru

Konunueckast noBepXHOCTb,
o0Opa3yroIue KOHHYECKOM
MTOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU
ITOBEPXHOCTHU

https://www.yak
lass.ru

10

Konyc: ocHoBanue n
BEpIIMHA, 00pa3yoIIas u
OCb; ILIOIIAab OOKOBOH U
MTOJIHOM MMOBEPXHOCTHU

VY cedu€HHBIN KOHYC:
o0Opa3yroIye 1 BBICOTa;
OCHOBaHMS U OOKOBas
MMOBEPXHOCTh

https://www.yak
lass.ru

11

N3o0paxenue koHyca Ha
mIocKocTH. Pa3BépTka
KoHyca. CeueHus KoHyca
(TJIOCKOCTBIO,
napajyyieIbHOU
OCHOBaHMIO, U

https://resh.edu.r
u/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
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IUIOCKOCTBIO, TPOXOASAIIEH
yepe3 BEPIINHY)

KomOunams ten

https://resh.edu.r

12 | Bpamienus u 1 u/
MHOTOTPAaHHUKOB
MHororpasHUK,
OMUCAHHBIN OKOJIO cephl; https://resh.edu.r
13 | cdepa, Boucanunas B 1 u/
MHOT'OTPAaHHUK UJIU B TEJO
BpaleHUsI
3auget Nel
14 «Tena BpareHus. 1
[Imomaae MOBEPXHOCTH
OO0BLEMBI TET 5
ITousitue 06 00BEME. https://resh.edu.r
15 | OcHoBHBIE CBOIICTBA 1 u/
00BEMOB Tel
.. https://resh.edu.r
16 | OO6BEM numuHIpa, KOHyCa 1 U /D
17 O0BEM mapa u TIoMAIb 1 https://resh.edu.r
cdepsl u/
[ToxgoOHEBIE TEena B
IIPOCTPAHCTBE.
Cp P https://resh.edu.r
18 OOTHOIICHUS MEXITY 1 u/
ILIOIAISIMHA
MMOBEPXHOCTEH, 00BEMaMuU
MOJXOOHBIX TEII
KonrtponsHas pabota Koner https://resh.edu.r
19 "Tena BpamieHus. 1 u/
; JeKkaops
O0BEMBI TEI
[ToBTOpHBI 3a4eT 1
BekTOpbI 1 KOOPAUHATHI B 10
NMPOCTPAHCTBE
20 BexkTop Ha muiockocTy U B 1 —— https://resh.edu.r
IIPOCTPAHCTBE u/
CrokeHHe U BBIYUTAaHUE https://resh.edu.r
21 | BEKTOpOB. YMHOX€EHHE 1 u/
BEKTOpa HA YHUCJIO
Pasznosxenue BekTopa mo
. p https://resh.edu.r
99 TPEM HEKOMILTaHAPHBIM 1 u/
BekTopam. lIpaBuio a
napasesenunesaa
Pemenue 3amau,
5 https://resh.edu.r
93 CBSI3aHHBIX C 1 u/

MIPUMEHEHHUEM MPABUIT
JNEUCTBUN C BEKTOpAMU
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IIpsamoyronbHas cucrema
KOOpAMHAT B

https://www.yak
o4 | TIPOCTPAHCTBE. 1 lass.ru
Koopaunate! BekTopa.
[Ipocrenmme 3agaun B
KOOpJIMHATaX
Yroa Mexay BEKTOPAMHU. https://www.yak
25 | CxanspHOE NPOU3BENCHUE 1 lass.ru
BEKTOPOB
26 Breruncnenue yrioB Mexay 1 https://www.yak
IPSIMBIMHU | TTIOCKOCTSIMU lass.ru
KoopannaTHO-BEKTOPHBIN https://www.yak
27 | MeToJ IpU pPEeLIECHUH 1 lass.ru
reOMETPUYECKUX 3a1a4
3auet No2
28 «BekTopbl U KOOPANHATHI 1
B IIPOCTPaHCTBE"
KonTponbshas pabora mo
29 TeMe "BekTopsl u 1
KOOpJIMHATHI B
npocTpaHcTBe"
IToemopenue S
[ToBTOpEeHnue, o600IICHNE
U cUCTeMaTH3alsl 3HaHUI.
OcHoBHBIE PUTYPHI, 20 http://school-
30 | dakTbl, TEOPEMBI Kypca 1 anpens collec-
IUTAHUMETPHH. 3a1a4u tion.edu.ru
IUTAHUMETPUH U METOIbI
UX peleHus
[ToBTOpEeHnue, 0600IICHNE
U CUCTEMAaTH3allus 3HAHUI. http://school-
31 | OcHoBHBIE (UTYPHI, 1 collec-
(axThI, TEOPEMBI Kypca tion.edu.ru
CTEPEOMETPHUH
[ToBTOpEHue, 00001IEHNE
M CUCTEMAaTH3al1s 3HAHUIL. http://school-
32 | OcHoBHBIE (HUTYPHI, 1 collec-
(akThl, TEOpEMBI Kypca tion.edu.ru
CTEPEOMETPHUH
33 | [ToBTOpHBI 3a4eT 1
KonTponbHO-o11€HOUHAS http://school-
34 | TPOLENYpa B paMKax 1 collec-
IIPOMEKYTOYHOU tion.edu.ru
aTTecTaluu
OBHIEE KOJIMYECTBO 34

YACOB 110 IPOI'PAMME



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

1. MaremaTuka: anrebpa 1 Hayajla MAaTEMaTUYECKOTO aHAIN3a, TEOMETPHSL.
I'eometpus 10-11 knacc/ YueOnuk .bazoBbliiil 1 yriryOaeHHBIN ypOBEHb /
Aranacsu JI.C., byry3oB B.®., Kagomues C.b. u ap.; AKuuoHepHoe
Ob6mectBo «M3aatenbcTBo «IIpocBemenre»

2. I'eomertpus. Aunaktuueckue matepuainsl 10 kinacc. ba3oBblit u
npodunsHbiil ypoBHu / b.B.3uB; Akimonepuoe O61iecTBo
«M3parensctBO «IIpocBemenne»

3. T'eometpus. qunaktuyeckue marepuansl 11 kiacc. ba3zoBsiii u
npodunsHbiil ypoBHu / b.B.3uB; Axnmonepuoe O61miecTBo
«M3parensctBO «IIpocBemenne»

4.

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

1. Meronuueckoe mocobue K MpeaMETHON JUHUH 110 TeOMETPUH /
Aranacsn JI.C., bByry3oB B.®., Kagomues C.b. u np.;

2. Maremaruka: anreOpa v Hayajia MaTeMaTHYeCKOro aHaau3a, FTEOMETPHSI.
I'eomeTpus 10-11 knacce/ YueOnuk .ba3oBelil v yriryOaeHHBIN ypOBEHB /
Aranacss JI.C., bBytry3oB B.®., Kagomues C.b. u ap.; AKuroHnepHoe
O6mectBo «M3narenbeTBo «IIpocBenieHuey

3. T'eometpus. Junaktudyeckue matepuainsl 10 kimacc. ba3zoBsiii u
npoduneHbiil ypoBuu / b.B.3uB; Akiimoneproe O061iecTBo
«M3parenscTBO «lIpocBemenue»

4. T'eometpus. Junaktuyeckue matepuansl 11 kinacc. bazoBelil u
npoduneHbiil ypoBHU / b.B.3uB; Akiimoneproe OO61iecTBo
«M3parenscTBO «lIpocBemenue

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI
N PECYPCBI CETU UHTEPHET

1. https://resh.edu.ru /

2. https://www.yaklass.ru

3. https://eqge.sdamgia.ru
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4. http://school-collection.edu.ru



