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HOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHOro kKypca «I'eomeTpus» 06a30BOro ypoBHS IS
obyuarommxcst 10 —11 kmaccoB paspabotaHa Ha ocHoBe DeaepaibHOTO
roCyJIapCTBEHHOTO 00Pa30BaTEILHOTO CTaHIapTa CpeIHEero 00111ero 00pa3oBaHusl, ¢
YYETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUM, MIPEBSABISIEMBIX K MATEMATUYECKOMY
0o0pa30BaHUI0, U TPAJUIUNA POCCUMCKOTO OOpa3oBaHus. Peanuzanus mporpammbl
o0OecIieynBaeT OBJIAJICHHUE KIIIOYEBBIMU KOMIETEHIUSMHU, COCTABISIOIMIMMHU OCHOBY
JUISL CAMOPA3BUTHS M HEMPEPHIBHOTO 00pa30BaHusl, HEIOCTHOCTh OOLIEKYIbTYPHOTO,
JUYHOCTHOTO Y MO3HABATEIBLHOIO PA3BUTHS JIMUHOCTH O0yYAIOLIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHoctp yueOHOro Kypca Te€OMETpUHM Ha YpPOBHE CpEIHEro oOIIero
oOpa3oBaHus OOYCJIOBJIEHA MPAKTHUYECKOW 3HAYUMOCTBIO METANpeIMETHbIX M
NPEIMETHBIX PE3yJbTaTOB OOYUYeHHS TEOMETPUM B HAMPaBICHUH JIMYHOCTHOTO
pa3BuTus oOydvaromuxcs, ¢GopMupoBaHus (YHKIIMOHAIHHONM MaTeMaTH4ecKOn
IPaMOTHOCTH, U3YYCHHS APYTUX YUEOHBIX AUCIUIUTHH. PazBuTHe y oOydaronimxcs
NPABWIBHBIX TPEJICTABICHUNA O CYIIHOCTH M TMPOUCXOKIACHUH T€OMETPHUECKUX
aOCTpaKIMii, COOTHOIIEHHH PEAIbHOIO0 M UACAIBHOIO, XapaKTepe OTPaKECHUS
MaTEMaTUYECKON HAyKOH SIBIICHUHU U MPOIIECCOB PEaIbHOTO MUPA, MECTE T€OMETPHUH
B CHCTEME HayK U POJIM MATEMaTHYECKOTO MOACIMPOBAHNS B HAYYHOM MTO3HAHHH U B
MIPaKTUKE CHOCOOCTBYET (POPMHPOBAHUIO HAYYHOT'O MHUPOBO33PEHUS YYAIUXCS, a
TaKK€ Ka4yeCTB MBINIJICHUS, HEOOXOAMMBIX IS aJanTallid B COBPEMEHHOM
0OI11ECTBE.

['eometpust siBigeTcss OJHUM M3 0a30BBIX NPEIMETOB HA YPOBHE CPEIHErO
obmiero oOpa3oBaHHs, TaK Kak O0OECIEeYMBACT BO3MOXKHOCTh HW3YYEHHS Kak
JTUCITUTUTHH €CTECTBEHHO-HAYYHOM HAMPaBIEHHOCTH, TaK M TYMaHUTAPHOM.

Jlornyeckoe MbIIUIeHHe, (QopMuUpyeMoe TMpu H3YUYEHUH OO0YyYarOIIUMHUCS
MOHSATHUHHBIX OCHOB T€OMETPHUH M IMTOCTPOSHUH IICTIOYKH JIOTUYECKUX YTBEPKIACHHUH B
XOJI€ PeIIeHUsI TeOMETPUIECKHX 3a7a4, YMEHUE BBIABUTATh M OTIPOBEPTaTh THIIOTE3bI
HEIOCPEJICTBEHHO HCIIOJIB3YIOTCSI NPH PELIEHWH 337a4 €CTECTBEHHO-HAYYHOTO
LMKJIa, B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHne OpHeHTHpPOBAThCSI B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX O00JIaCTAX JEeATEIbHOCTH 4YellioBeka. OpueHTalusi 4yejoBeKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOJUMOE YCJIOBHUE €ro CconuaabHOro ObiTus, ¢dopma
OTPAXXEHUSI OKPY’KAIOIIEr0 MHpA, YCIOBUE YCIEIIHOIO MO3HAHUS W AKTHBHOIO
npeoOpa3oBaHus  JEHCTBUTENHHOCTH.  OmepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpa3zamMu OOBbEAUHSET pa3HbIe BUbI YU€OHOUM U TPYIOBOM JAESITEIBHOCTH, SBISETCS
OJIHUM U3 MNpoeCcCHOHANTBHO BaXKHBIX KayecTB, IOATOMY aKTyajbHa 3ajada



dbopmMupoBaHUS Yy  OOYYalOmMXCS  MPOCTPAHCTBEHHOTO  MBIIUICHHS  Kak
Pa3HOBHUHOCTH OOpa3HOTO MBINUICHUS — CYIICCTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JESATETHHOCTH 110 MHOTUM HAINPABICHUSIM.

Lens ocBoeHuUs mporpaMmbl yueOHOro Kypca «I'eomerpusi» Ha 6a30BOM ypOBHE
o0yueHust — 061eo0pa3oBaTeIbHOE U OOIIEKYJIHTYPHOE PA3BUTHE OOYUAIOITUXCS
yepe3  oOecnedyeHrne  BO3MOXKHOCTH  NPUOOpPETEHHs] W HCIOJNb30BAHHS
CHUCTEMATUYCCKUX TEOMETPUICCKUX 3HAHUN U JIEHCTBUMA, CTICIIU(PUIHBIX TEOMETPHH,
BO3MOXXHOCTH YCIIEITHOTO MPOJOHKEHHUS OOpa3oBaHHs MO CHEIHAIBbHOCTSIM, HE
CBSI3aHHBIM C MPUKIIATHBIM UCTIOJIb30BAHHEM T'€OMETPHH.

[Iporpamma 1o reomeTpur Ha 0a30BOM YpOBHE IMpeJHA3HAUYeHa JUIs
00yJaroIuXxcsi CpeAHEH MKOJIbI, HE UCTIBITHIBABIINX 3HAYMTEIIBHBIX 3aTPYTHEHUH Ha
YpPOBHE OCHOBHOTO o0Omiero oOpa3zoBanms. Takum oOpazoMm, oOydarommecss Ha
0a30BOM yPOBHE JOJIKHBI OCBOUTH O0IIIME€ MAaTEMATUYECKUE YMEHHS, CBI3aHHBIE CO
cnenu@UKol reoMeTpUr U HEOOXOAUMBIE ISl )KM3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T1oro, oHu UMEIOT BO3MOXKHOCTb U3YUUTh T€OMETPHIO OoJiee riy0oKo, eciiu B
JTATbHEUIIIEM BO3HMKHET HEOOXOJUMOCTh B TC€OMETPUYECKUX 3HAHUSAX B
poecCHOHANTbHOM JESITEIbHOCTH.

JlocTikeHre 1ed OCBOGHHUS MPOrpaMMbl  OOECIEUYMBACTCS PEIICHHEM
COOTBETCTBYIOIIMX  3amad. [IpUopUTETHBIMU  3aJadyaMd  OCBOCHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBISIIOTCS:

e (opmupoBaHHE MpeACTaBICHUS O TEOMETPUHU KaK YaCTH MUPOBOU KYJIbTYPHI

Y OCO3HAHME €€ B3aMMOCBS3H C OKPYXKAIOLUM MUPOM;

e (opmupoBaHUE MpeACTABICHHUS 0 MHOTOTPAHHUKAX M TeJaX BpaIeHUsS Kak
0 BAKHEWIIMX MAaTeMaTHYEeCKUX MOJEIAX, MO3BOJIAIONIMX OMNHCHIBATH U
U3ydaTh pa3HbIC SBJICHHS OKPYKAIOMIETO MUPA;

e (opmupoBaHHE YyMEHHUS paCIO3HABATH HA YEPTEXKAX, MOJCIISIX U B peaTbHOM
MUpE MHOTOTPAHHUKH U TeJa BPAIlICHMUS,

e OBJAJCHHE METOJAaMM PEIIEHHUs 3a7ad Ha TMOCTPOCHUS Ha HU300paKEHUSX
IPOCTPAHCTBEHHBIX PUTyD;

e (opmupoBaHMEe yMEHUS OIEPUPOBATH OCHOBHBIMH  MOHSATHSMH O
MHOTOTpaHHHUKaX M TeJaX BPAIIECHUS U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJAJCHHE ATOPUTMAMHU PEIICHNS OCHOBHBIX THUIIOB 33/1a4; (HOPMUPOBAHHE
YMEHUSI TPOBOJUTH HECJIOXKHBIE OKA3aTeNbHbIE PACCYXKIACHUS B XOJC
pelIeHUs]  CTepEOMETPUUYECKHX 3aJady W 337ad C  [PaAKTHYECKUM
coJiepKaHUEM;

e Pa3BUTHE WHTCIUICKTYyAIBHBIX U TBOPUECKUX CIIOCOOHOCTEHW 00yUaromumxcs,
MO3HABATEILHON AKTUBHOCTH, MCCIEIOBATEIbCKUX YMEHUHN, KPUTUUHOCTU
MBIIILJICHUS;



e (opmupoBaHue PYHKIMOHAIBLHOW I'PAMOTHOCTH, PEIECBAHTHOU T'€OMETPHUU:
yMEHHUE PACIIO3HABAThH MPOSBICHUS T€OMETPUUYCCKUX TOHSITHI, 0OBEKTOB H
3aKOHOMEPHOCTEH B pEaTbHBIX JKU3HEHHBIX CUTYAlMSIX U MPU N3YYCHHUH
IPYrUX  y4eOHBIX  TPEIMETOB,  MPOSIBICHUS  3aBUCUMOCTEM U
3aKOHOMEpHOCTEH, (GOpPMYJIMPOBATh UX HA SI3bIKE TE€OMETPUU U CO3/1aBaTh
T€OMETPUYECKHUE MOJICIH, PUMEHSITh OCBOSHHBIN TEOMETPUUYECKHN amnmapaT
JUTSI PEIICHUS TPAKTUKO-OPUEHTUPOBAHHBIX 3a1a4, MHTEPIPETUPOBATH M
OIICHUBATH MOJIYYCHHBIC PE3YIHTATHI.

OTnUYUTEeN HONM OCOOCHHOCTHIO MPOTPAMMBI SBIISIETCSI BKJIIIOYEHHUE B KYypC
CTEpPEOMETPUH B Hayalle €ro M3y4yeHus 3ajay, pelaeMbIX Ha ypOBHE UHTYUTUBHOTO
MO3HAHUS, W ONpEeACIEHHBIM 00pa3oM OpraHuM3OBaHHas paboTa HaJ HUMH, 4YTO
CIIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO  MBIIUICHHS,
CTUMYJIUPYET NMPOTEKAHNWE UHTYUTHBHBIX MPOILIECCOB, MOTUBUPYET K JlaJIbHEHIIIEMY
U3YYEHUIO MTPEIMETA.

[Ipennourenue oTAAETCS HATISIAHO-KOHCTPYKTUBHOMY METOJy OOyYEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUSI UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTbH IMPEIMETHO-
MIPAKTUYECKOM JIeSTEIbHOCTH. Pa3BuUTHE NPOCTPAHCTBEHHBIX HPEACTABICHUNA Y
y4YallMXcsi B Kypce CTEepEOMETPUU MPOBOAMUTCS 3a CUET PellieHUs 3a]1a4 Ha CO3aHue
MPOCTPAHCTBEHHBIX O0pa30B W 3a/Jad Ha ONEPUPOBAHHE MPOCTPAHCTBEHHBIMHU
oOpazamu. Co3nanue o0pa3a MPOBOAMTCS C OMNOPOM HAa HAMISIAHOCTH, a
ornepupoBaHue 00pa3oM — B YCJIOBHUSIX OTBJICUCHMS] OT HATJISAIHOCTH, MBICJICHHOTO
M3MEHEHHUSI €r0 UCXOAHOTO COJICPIKAHMUS.

OcHoBHBIE cozeprkarelibHble JTUHUU Kypca «['eometpum» B 10—11 kiaccax:
«MHororpanHukuy», «IIpsiMble U MIOCKOCTH B MPOCTpAHCTBE», «Tena BpauieHus»,
«BeKTOpBl M KOOPAWHATHI B TIPOCTPAHCTBE». DOPMUpPOBAHUE JIOTHUECKUX YMCHHM
pacmpenemnseTcs He TOJIbKO MO COMIeP KaTeIbHBIM JTUHUSAM, HO U TI0 ToJaM 00ydeHUs
Ha ypOBHE CpPEeIHETO 0011Iero 00pa3oBaHMUs.

Copnepxanue o0pa3oBaHHUsA, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJbTaTam
OCBOGHHUS paboueil MporpaMMmbl, pachpeie€éHHbBIM IO ToJaM OO0ydYeHwUs,
CTPYKTYPHUPOBAHO TAaKUM 00pa3oM, UTOOBI OBJIaJCHUE T€OMETPUUESCKUMU TOHSATUSIMU
Y HaBBIKAMHU OCYIIECTBIISIIOCH MOCIEA0OBATEIBHO U TOCTYNATEIBHO, C COOTIOICHHEM
MPUHITUTIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIFOUAIIMCH B OOIIYIO CUCTEMY
TCOMETPUYECCKUX MPEACTABICHUM 00yJaroNTUXCsl, pPacIupsis U yriayomss e€, oopa3ys
IPOYHBIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha n3yuenue reomerpum orBoautcs 2 yaca B Heaento B 10 kiacce u 2 yaca B
Henento B 11 kimacce, Bcero 3a iBa roja ooyuenus - 136 yueOHbIX yaca



COAEPXKXAHME YYEBHOI'O KYPCA
10 KUIACC

IIpssMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHAITUS ~ cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMATHYECKOM TOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUU U CIICACTBUS U3 HUX.

B3anMHOE pacnosioKeHue TMpsSMBIX B IMPOCTPAHCTBE: IEPECEKAIOLINECs,
NapajyieJibHble M CKpeuuBaromuecs npsmbie. [lapamiensHOCT NOpsSMBIX U
IUDIOCKOCTEM B IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IPOCTPAHCTBE;
MApAJIIENBHOCTh TPEX MPSIMBIX; NAPAIUICIBHOCTh MPSIMOU M IUIOCKOCTHU. YTJIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YrOJd MEXAY NPSMBIMH B IPOCTPAHCTBE.
[TapaiuteTbHOCTD IIIOCKOCTEN: MapajuiesbHbIE INIOCKOCTH; CBOMCTBA MapajlIeIbHbIX
iockoctei. [IpocTeiime mpocTpaHCTBEHHbIE (DUTYpBI HA TUIOCKOCTH: TETPadp,
Ky0, mapasuiesienurie]; TOCTPOSHUE CEUCHHM.

IlepneHAUKYISAPHOCTD NPSIMOM U IUIOCKOCTU: NEPIECHANKYJIIIPHBIE MPSIMBIC B
MPOCTPAHCTBE, NPSAMBIE MapajuIebHBIE W TEPHECHAUKYJSIPHBbIE K IUIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpeMa O NpsSMOu
MEPIEHAUKYJSIPHON TUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIrOJI MEXIY IMPSIMOH U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YIOJ, JIMHEWHBIM yroJl  JBYTPAHHOTO  yIJia.
[leprieHAUKYISp ¥ HAKJIOHHBIE: PACCTOSTHUE OT TOYKH 10 TJIOCKOCTH, PACCTOSTHUE
OT MPSMOU JI0 MIIOCKOCTH, MTPOEKIMS (GPUTYPBI HA TNIOCKOCTh. [lepneHuKyIapHOCTh
IJIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o0 TpEx
MEPIIEHAUKYJISIpax.

MHoOrorpaHHuKHu

[ToHsiITHE MHOTOTPpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: N-yroyibHas
Mpu3Ma; TpaHd U OCHOBAHUS MPU3MBbI, IpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBas U
MOJIHAA IMOBEPXHOCTh MTPU3MBL. [Tapamtenenunen, PAMOYTOJIbHBIN
napajuiesienune]; U ero cpoucrsa. [lupamupa: N-yronpHas nupamuja, 'paHd U
OCHOBaHHUE MUPAMUJIbI; OOKOBAs U MOJIHASI TOBEPXHOCTHh MUPAMU/IbI; IPABUIIbHAS U
yCeu€HHasg MNUpaMuaa. ODJEMEHTbl TpuU3Mbl W nupamuibl. [IpaBunbHbIE
MHOTOIPaHHUKHU: TOHSATHE NPABWIBHOIO MHOIOTPAHHUWKA; MPABUJIbHAS IMPU3MA U
IpaBUWIbHAS IHUPAMUJA; [PaBWIbHAs TPEYTOJbHAsA NUPAMUIA W IPABUIIBHBIN
terpadip; KyO. IlpencraBiieHne O MpaBUIIBHBIX MHOIOTPaHHUKAX: OKTadIp,
noaekasap v ukocaxap. CeueHust Npu3Mbl U TUPAMU/IBL.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSAMOWM,
IJIOCKOCTU. DJEMEHTH CHMMETPHUH B MUpaMUAaX, HapaJuIeIeuIe1ax, MPaBUIbHbIX
MHOTOIrPaHHHKAX.



BblunciieHHe 3J€MEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHalv, YIJIbL.
[Tnomans OOKOBOWM TMOBEPXHOCTH W TIOJIHOW TOBEPXHOCTH TPSIMOU IPU3MBI,
TI0IIAh OCHOBaHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPsAMO# pu3Msbl. [Iomaas
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOW NHPAMUJIBI, TEOpeMa O
iowaan yceu€HHon nupamubl. [lonsitue 06 00béme. OObEM MUpamMuabl, MPU3MBI.

[longoOuble Tena B mpocTpaHcTBE. COOTHOIIEHUS MEXIY IUIOLIASIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJL.

11 KIIACC

Tesa BpaieHnus

[Hunuuapuyeckas MOBEPXHOCT, oOpasyroiue UIHMHAPUYECKON
MOBEPXHOCTH, OCh UWJIUHAPUYECKOW TMOBEpXHOCTU. [{unuHap: ocHOBaHUA U
OOKOBasi TOBEPXHOCTh, OOpasyroImas W OCh, IUIOMAJb OOKOBOM W TOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON nmoBepxHocTu. KoHyc: OCHOBaHME U BepIInHa, o0Opa3yroias
1 OCb; TIJIOIIA/Ib OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yrolme
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: 1eHTp, paguyc, AUAMETpP; IJIOMIAIb MOBEPXHOCTU C]Ephl.
B3aumHoe pacrnionoxenue chepbl U IIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
JI01aab Cephl.

N300pakeHne Ten BpallleHHs Ha INIOCKOCTH. Pa3BépTka LUIMH]Ipa U KOHYCA.

KomOunanuu ten BpalieHust ¥ MHOTOrPaHHUKOB. MHOTOTpaHHUK, ONTMCAHHBIN
okoJ1o cdepsl; chepa, BliMcaHHAsE B MHOTOTPAHHUK, UJTH TEJIO BPAIllCHMUS.

[Tonsatue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tell. Teopema 006 00béEME
NPsIMOYTOJIBHOTO Mapajuienienunena v cieactBuss U3 He€. OObEM LMIMHIpA,
KoHyca. O0BEM 11apa u 1ioaab cephl.

[Tono6Heie Tena B mpocTtpaHcTBEe. COOTHOHIEHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00hEMaMU TTOT0OHBIX TEJL.

Ceuenus Mz Ipa (MapajvieIbHO U MEPIICHIUKYIISIPHO OCH), CEUeHUSI KOHYCa
(mapasienbHOE OCHOBAHMIO M MPOXOISIIEE Yepe3 BEPILIUHY ), CEUEHUS 1Iapa.

BekTopbl 1 KOOPANHATHI B POCTPAHCTBE

BekTop Ha m1ockocTH U B mpocTpaHcTBe. Cl0KEeHUE U BBIYUTAHUE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha yucio. Pa3noxxkeHue BeKTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuno mapamtenenunena. Pemienue 3amad, CBA3aHHBIX C
IIPUMEHEHUEM IIpaBWJI JEHUCTBHMM C BekTtopamu. I[IpsMoyrosbHas cucrema
KoopauHaTt B npoctpaHcTBe. Koopamnatel BekTopa. IIpocreimme 3amaum B
KOOpAMHATaX. YToll Mexay BekropamMu. CKalSipHOE MNPOU3BEICHHUE BEKTOPOB.



Brluncnenne yrioB Mexay MPSMBIMU U INIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUN T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMSI MpOrpamMMbl y4eOHOro MpeaMera
«MaremaTuka» XapakTepU3yTCS:

I'pa:knanckoe Bocnuranme:

c(OPMHUPOBAHHOCTHIO TPAKAAHCKON MO3UIIMK 00YUaIOIIErocsi Kak akTUBHOTO
U OTBETCTBEHHOI'O WIEHA POCCHUHCKOro OOIIeCTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI M TIP.), YMEHUEM
B3aMMOJICCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMHU B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXTaHCKON UICHTUYHOCTH, YBAXKEHUS K
IIPOLIJIOMY M HACTOSIIEMY POCCUMCKOW MAaT€MATUKH, [IEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTHUYECKOM MIKOJIbI,
K HCIOJBb30BAHUIO 3TUX JOCTHKEHUW B JPYrUX HayKaX, TEXHOJOTHUSX, cepax
DKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHHEM JTyXOBHBIX LHEHHOCTEN POCCHUICKOTO Hapo/a;
c(OpPMHUPOBAHHOCTBIO ~ HPABCTBEHHOTO  CO3HAHMS, OTUYECKOIO  IOBEICHUS,
CBA3aHHOI'O C ITPAKTUYECKUM ITPUMEHEHUEM JTOCTMKEHUM HAYKHU U JEATEIBHOCTHIO
y4€HOT0; OCO3HAHUEM JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyaAyIIEro.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAs ICTETUKY MATEMATUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3314, PEIICHU, PACCyKICHHI; BOCIPUUMYHBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IM4YHbIX BUJIOB HCKYCCTBA.

Pu3nyeckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATH MaTeMaTHYEeCKUE 3HAHUS B
MHTEpecax 3/J0pOBOro M 0€30MacHOro o0pasa KU3HU, OTBETCTBEHHOI'O OTHOILIEHUS
K CBOEMY 30pOBBIO (3/I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIA PEKUM 3aHITHN U
OTIbIXa, peryJisipHas pu3nyeckas akTUBHOCTh); (PU3UUYECKOI0 COBEPIIICHCTBOBAHUS,
IIPHU 3aHATUAX CIIOPTUBHO-0310POBUTEINBHOMN AEATEIBHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHHMEM ILIEHHOCTU TPYAOIIO0US; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATIBHOM  JACSATENBHOCTH, CBA3aHHBIM  C
MaTeMaTHUKOW M €€ NPUIOKEHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBHIOOP
Oyayuieit mnpodeccuu u peanu3oBbIBATH COOCTBEHHBbIE JKU3HEHHBIC IUIAHBI;
TOTOBHOCTBIO ¥  CIIOCOOHOCTBIO K  MaTeMaTHYecKoMy oOOpa3oBaHHIO U



caMOOOpa30BaHUIO0 HA TMPOTSHKEHUM BCEW JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTHYECKUX 3a]1a4 MATEMATUYECKON HAIPABIEHHOCTH.

IKOJOTHYECKOe BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, TMOHUMAHHEM BIIASHHUS
COLMAJIBHO-?)KOHOMHYECKHUX TMPOILIECCOB HAa COCTOSIHUE MPUPOAHON M COLMATBHOU
Cpembl, OCO3HaHWEM TJ00ATBHOTO XapakTepa HSKOJOTHYECKHX MpoOseMm;
OpPHEHTALIMEN HA MPUMECHEHWE MATEMATUYECKUX 3HAHWUW 11 PELICHUs 3a7ad B
00J1aCTH OKpY>KaroIEl Cpe/ibl, INIAHUPOBAHUS TOCTYIKOB U OLIEHKU UX BO3MOKHBIX
IIOCJICICTBUUN JIJIL OKPYKAIOIIEH CPEbI.

[leHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OOIIECTBEHHOW MPAKTUKH, [MOHUMaHUEM
MaTEeMaTU4YeCKOM HayKH Kak c¢epbl UYeTOBEYECKOM JEeSTENbHOCTH, STaroB €€
pa3BUTUA WM 3HAYMMOCTH I Pa3BUTHUS IMBWIN3ALWH; OBJIAJACHUEM S3bIKOM
MAaTEMAaTUKH W MaTE€MaTUYECKON KyJIbTypOM KakK CpEJICTBOM MO3HAHUSA MUPA;
TFOTOBHOCTBIO OCYILECTBJISATh NPOCKTHYK) W HCCIEAOBATEIBCKYI JEATEIbHOCTD
VHJIMBUIYaJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS MPOTPaMMBbI Y4eOHOTO TMpeaMeTa
«MatemaTHKa XapaKTepU3yITCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY,  YHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU
0elCcmBUAMU, YHUBEPCATIbHBIMU Pe2YIIMUSHBIMU OCiCMEUAMU.

1)  VYuueepcanvnvie = nosmasamenvuwvie  Oevicmeus, — 0Oecneuusarom
dopmuposanue 6a308bIX KOSHUMUBHLIX HNPOYECCO8 00YUAOWUXcsi (0c8oeHue
Memoo0o8  NO3HAHUSL  OKpYXCalowe2o  Mupa,  NnpuMeHeHue  J102UYeCcKUux,
uccie008amenbCKux onepayuii, ymeHul pabomams ¢ ungopmayueti).

ba3oBrble 1oruyeckue 1eicTBUA:

e BBIBIIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMaTUIECKHUX
OOBEKTOB, TMOHATUN, OTHOLICHUH MEXIY MOHATUAMU, (OPMYIUPOBATH
ONpEeNCHUS  TOHATUN; YCTaHABJIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(PUKaluuy, OCHOBAaHMS JUisi OOOOUIEHUS M CpPAaBHEHHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (QopMyIHpOBaTH W  NPeoOpPa3OBHIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC W OTPHUIATEIbHBIC, CIMHWYHBIC, YacCTHBIC W OOIIHE,
YCIIOBHBIE;

e BBIABIATh  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX U YTBEPKIACHUSIX;
npeiaraTh KPUTEPUH JIJISl BBISIBJIICHHS 3aKOHOMEPHOCTEHN W TPOTUBOPEUHIA,



e JIeNaTh BBIBOJABI C HCIIONB30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
WHYKTUBHBIX YMO3AKITIOUCHHM, YMO3aKITIOUCHHH 110 aHATIOTHH;

e IPOBOAMTH CaMOCTOSITENIbHO JI0Ka3aTeIhCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpSIMbIE U OT MPOTUBHOI0), BHICTPANBATh apTyMEHTALIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIBI;

e BbIOMpaTh CcHOCOO pemeHus y4eOHOM 3anayu (CpaBHUBATh HECKOJBKO
BapHAHTOB peIIeHMs, BBIOMpAaTh Hauboyee MOAXOASIIIUNA C YUYETOM
CaMOCTOATEILHO BBIICTICHHBIX KPUTEPHUEB).

Bba3oBble uccie0BaTe1bCKHe AelicTBUSA:

e HCIOJB30BaTh BOMPOCH KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCH], (UKCUPYIONIME MPOTHBOpEUUE, MpolIemy,
yCTaHaBIMBAaTh HCKOMOE€ W  JaHHOe, (OpMUPOBATH  THIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

e TIPOBOAWTH CaMOCTOSITENTEHO CIUTaHWPOBAHHBIH AKCIIEPUMEHT,
UCCIIEIOBAHNE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4YEeCKOTrO
00BbEeKTa, SIBJICHHSA, NPOLECCa, BBIABICHUIO 3aBUCUMOCTEH  MEXIY
00BEKTaMH, SABJICHUSIMU, MPOIECCAMU;

e CaMOCTOSITENIBHO (hOPMYITUPOBATH OOOOIICHHUS W BBIBOJBI MO pe3yjIbTaTaM
POBEIEHHOTIO HAOIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YIbTAaTOB, BHIBOJIOB U 000OIIEHUI;

e TMPOTHO3HPOBATh BO3MOXHOE Pa3BUTHE MpOIECCa, a TAaKKe BBIIBUTAThH
MIPEANOJIOKEHUS O €T0 PAa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ unpopmaumeii:

e BBIABJIATH NepUIUTHI HH(DOPMAITUH, TAHHBIX, HEOOXOIUMBIX JIsI OTBETA HA
BOMPOC U JIs pEIICHUS 3a/1a4H;

e BbIOMpaTh UWH(OPMAIMIO W3  HUCTOYHHUKOB  PA3JIUYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OpMAIUIO
pa3IMYHBIX BUAOB U (HOPM IPEICTABICHHUS,

e CTPYKTYypHUpOBaTh MH()OPMAINIO, IPEACTABIATH €€ B Pa3IHMUHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHMBATH HaJAEKHOCTD uHbOopMaIuu 1o CaMOCTOSITETTLHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvuvie KOMMYHUKAmMUGHble  Oclicmeus, 0becnedusaom

chopMUpo8aHHOCMb COYUATLHBIX HABLIKOG 00VUAIOUWUXCSL.

OO0menue:

e BOCIPUHUMATH U (GOPMYIUPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBHIMU
U LIeTISIMU OOIIEHUS; SICHO, TOYHO, FPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHHUS



B YCTHBIX U NMMCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PELICHUS
3a/1a4d, KOMMEHTHPOBATH MOJIYYEHHBIN PEe3yIbTaT;

B X0/ 00CY’KJIE€HUS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
npo0sieMbl, perraeMoi 3aJjauu, BHICKA3bIBaTh UJIEH, HAIICJICHHBIE HA MOUCK
pEILICHUSI; COMOCTAaBJISITh CBOM CYXKACHUA C CYXICHUSMH JPYTHX
YY4aCTHUKOB JHaiora, OOHApyXUBaTh Pa3U4Me U CXOJCTBO TMO3UILIUN; B
KOPPEKTHOU GopMe (hopMyIMpoBaTh pa3HOrIacHsi, CBOM BO3PAKEHHUS;
IIPEACTABIATh  PEe3yJbTaTbl  PEIICHMS  3aJa4d,  OJKCIEPUMEHTA,
MCCJIeI0BAHMSI, IPOEKTA; CAMOCTOATEILHO BHIOMPATh (POPMAT BBICTYIIIICHUS
¢ Yu€TOM 3ajlayu MPE3eHTALNU U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHu4ecTBo:

MMOHUMATh M UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHANBUIY ATEHON
paboThl TpU penieHuH Y4YeOHBIX 3a/lay; MPUHUMATH I€1h COBMECTHOM
JCSITeNbHOCTH, IUIAHUPOBATh  OpPTaHW3aIlMI0 COBMECTHOH  paboTHI,
pacmpenensiTh BHIb pabOT, JOrOBApUBATHCS, OOCYXKIaTh MPOIECC H
pe3ynbTaT paboThl; 06001IaTh MHEHHS HECKOIBKUX JIFOICH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboThl (00CYXIeHUSI, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMBD» W WHBIC); BBIMOIHITH CBOIO 4YacTh pabOTHI U
KOOPJIMHUPOBATH CBOU JIEUCTBHUSI C PYTUMU WICHAMH KOMaH/IbI; OLICHUBATh
Ka4yecTBO CBOETO BKJIaJa B OOMMIA MPOAYKT TIO KPUTEPHSM,
c(hOpMyTUPOBAHHBIM YYACTHHKAMHU B3aUMOJICHCTBHS.

3) Vuusepcanvuvie pecynamugnsle oeticmausi, 0becneuugarom popmuposanue
CMBICIIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPaTh CIIOCO0 pelieHus
C Y4€TOM MMEIONTUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUIA C yUETOM HOBOM
uHopManmm.

CaMOKOHTPOJIb:

BIIQJICTh HAaBBIKAMU TIO3HABAaTEIbHOM pediekcur Kak OCO3HAHUS
COBEPIIAEMBIX JIEHMCTBUM M MBICIUTENBHBIX IPOLECCOB, UX PE3yJIbTATOB;
BJIAJIETh CITIOCOOAMHU CaMONPOBEPKU, CAMOKOHTPOJIA MPOLECCa U pe3yJibTaTa
pELICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPU PEILICHUU 3a1a4H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
JTAHHBIX, HANJCHHBIX OITMOOK, BBISBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa IEJIU W YCIOBHUSIM, OOBICHSITH
MIPUYUHBI JTIOCTHXKEHUSI WM HEJIOCTHXKEHUS PE3yJbTaTOB JAECATEIbHOCTH,
HAXOJUTh OIIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBath MOHATUAMHU: TOUKA, IPsIMasi, TNIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPHM M CIEACTBHS W3 HHUX MPU PEUICHUU
reOMETPUYECKUX 3a]a4.

OnepupoBaTh NOHATHIMU: NAPALIETBHOCTD U MEPIEHIUKYISIPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccudunupoBaTe B3aUMHOE pacCIlOIOKEHHE NPSAMBIX U IIJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JBYTPaHHBIA yroj, IpaHd ABYTPAHHOrO Yrija,
peOpo IBYrpaHHOrO yria; JUHEWHBIN Yrojl ABYTPaHHOIO yTja; TpajycHas Mmepa
JIByTPaHHOIO yrJja.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBIMYKJIbIA M HEBBITYKJIIBIH
MHOTOI'PaHHHUK, 3JIEMEHThl MHOTOTPaHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHMKOB (IMMpaMUJa; NpHU3Ma,
IpSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccuduumpoBarb ~ MHOTOrpaHHUKH,  BBIOMpas ~ OCHOBaHMS  JUIS
KJacCU(pUKaluy (BBINYKJIbIE W HEBBIIYKJIbIE MHOIOTPAHHUKH; HpPaBUJIbHBIC
MHOTOI'PaHHUKH; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, NTapajlieIeIUIeabl).

OnepupoBath MOHATUSAMHU: CEKYIIasA MJIOCKOCTh, CEYEHNE MHOTOIPAHHHUKOB.

OOBSACHATH IPUHLIUIIBI IOCTPOCHUS CEYEHU, NCIIONIb3YSl METO/]I CJIEIOB.

CtpouTh ceyeHMs] MHOTOIPAaHHUKOB METOJOM  CJIEAOB,  BBIIOJIHATH
(BBIHOCHBIE) MIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (GUTYp: BUI
CBEpXY, COOKY, CHUY.

Pemars 3a1aun Ha HaxOXKACHUE T€OMETPUUECKUX BEJIMYMH MO 00pasiam Win
aJITOpUTMaM, TPUMEHSS U3BECTHbIE AHATUTHUUECKHE METOAbl NPU PEIIEHUU
CTaH/JAPTHBIX MAaTEeMaTHUYECKUX 3a7a4 Ha BBIYUCIICHUE PACCTOSHUN MEXIY JABYMsI
TOYKaMH, OT TOYKH JO MNOPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIIUMHUCS MPSIMBIMHU.

PemaTp 3a1aun Ha HAXOXAEHUE T€OMETPUUYECKHUX BEJIMYMH 110 00pa3lam uiu
QITOPUTMAM, IPUMEHSS W3BECTHBIE AHAIUTUYECKHE METOJAbl NPHU PELICHUU
CTaHJApPTHBIX ~MaTE€MaTHYECKMX 3aJad Ha  BBIYMCIEHUE YIJIOB  MEXAY
CKPELIMBAIOIIMMHUCS MPAMBIMHU, MEXIYy NPSIMOA M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Bbraucnsate 00bEMBI M IJIOLIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma,
NUpaMKJIa) C IPUMEHEHUEM (HOPMYIT; BEIUUCIISIT COOTHOLIEHHS MEXTy TUIOIIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TOT0OHBIX MHOTOI'PAHHUKOB.



OnepupoBaTh TMOHATUAMHU: CHUMMETPUS B MPOCTPAHCTBE; LEHTP, OCbhb H
MJIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekats, mpeoOpa3oBbIBaTh W HWHTEPIPETUPOBATH HHPOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPeACTaBICHHYIO HAa YepTexax U
PUCYHKaX.

[IpuMensTh reoMmeTpruyeckue (HaKThl sl pEIICHUS CTEPEOMETPUUECKUX 3a/1aY,
MPEINOIAraloMX HECKOJIBKO IArOB PELICHUS, €CII YCIOBUS TPUMEHEHHUS 3a]1aHbI
B sIBHOU (hopme.

[IpumeHaTr OpocTEHIIME IPOTPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOANTE HpUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE H
’KA3HH, PACTIO3HABATH POSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMeHATh TMOJyYEHHbIC 3HAHUS HA IPAKTHUKE: aHAJIW3UPOBATH DPEaJIbHbBIC
CUTyallud W TPUMEHATh HU3YYEHHBIE TOHATUS B IPOLECCE ITOMCKA PELICHUS
MaTeMaTU4ecku CHOpPMYIUPOBAHHON MpoOJeMbl, MOJEIUPOBATh pealibHbIC
CUTyallud Ha $3bIKE TE€OMETPHHM, MCCIEA0BATh NOCTPOEHHBIE MOJIEIHA C
MCIOJIb30BAHUEM T€OMETPUUYECKUX TTOHATUHN U TEOpEM, ammapara aareopbl; pemarh
MIPAaKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOK/ICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KJIACC

OnepupoBaTh MNOHATHSAMHU: LMUIMHIAPUYECKAs MOBEPXHOCTh, 0OO0pa3yrolue
HMIMHAPUYECKOM MOBEPXHOCTH; LIWJIMH]IP; KOHUYECKAsi TOBEPXHOCTh, 00pa3yrolue
KOHHYECKON MOBEPXHOCTH, KOHYC; ChepuyecKasi HOBEPXHOCTb.

Pacrio3naBath Tena BpanieHus (LHUJIXHIP, KOHYC, cdepa U map).

OOBACHATH CTIOCOOBI TTOJTYUEHHUSI TEJT BPAILICHHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBath MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTa, BBHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHHWE LIAPOBOIrO CIIOS, BHICOTA IIAPOBOIO CJOS;
IapOBOU CEKTOP.

Boruncnare  00bEMBI M IJIOMIQM  TOBEPXHOCTEH  TeNl  BpamieHwus,
reOMETPUYECKUX Tell C IpUMEeHEHUEM (HOpMyI.

OnepupoBaTh NOHATUSIMU: MHOTOT'PAHHUK, BIUCAHHBIN B CPEPY U ONTUCAHHBIH
okoJ1o cdepsl; chepa, BMcaHHASE B MHOTOTPAHHUK WITH TEJIO BPAIICHHUS.

BbIYMCISATh COOTHOIICHUSI MEXY IUIOMIAASMU MOBEPXHOCTEH U 00bEMaMU
MOJOOHBIX TEII.

N3o0paxare u3ydaeMble (PUTYpbl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BhITIONTHATH (BBIHOCHBIC) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTb CEUCHHSI TEJ BPALCHHUS.



W3Bnekath, UHTEPNPETUPOBATH U MPEOOpPa30OBBIBATH HH(OpPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPECTABICHHYIO HAa YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BpINONHATE JIEUCTBHUS CHOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB W
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBSCHATH, KAKUMH CBOMCTBAMH OHU 00JIaIaIOT.

[IpuMeHATH TPaBUIIO NTApaJUICIICIIUIIEAA.

OnepupoBaTh MOHATHSMHU: JIEKAPTOBBI KOOPJIWHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOpA, YIroJd MEXIY
BEKTOpPaMHM, CKaJISIpHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxoauts cymMmy BEKTOPOB M MPOU3BEAECHHUE BEKTOPA HA YHUCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJISIPHOEC NPOU3BEACHHUE, pPAaCKIaJbIBaTb BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOpPaM.

3agaBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpuMeHsTh reoMeTpruyeckue (PaKThl sl pEIICHUS CTEPEOMETPUYECKUX 3a/1aY,
MPEANOoIaralouX HECKOJIBKO IIar0B PEIICHUs, €CIIA YCJIOBUS TPUMEHECHUS 33/ 1aHbI
B SIBHOU (hopme.

Pemars mpocreime reoMeTpuYecKue 3aJaud Ha MPHUMEHEHHUE BEKTOPHO-
KOOPJMHATHOTO METOAA.

Pemate 3amaum Ha JOKAa3aTeILCTBO MATEMATHUECKHX OTHOIIEHHUU W
HaXO0XJICHUE MeOMETPUUYECKUX BEJIMYMH MO 00pa3liaM Wi aaropuTMaM, IpUMEHsS
W3BECTHBIE METObI ITPU PEIIEHUHN CTAHJAPTHBIX MATEMATUUECKHUX 3a/1a4.

[IpumeHaTh OpoCTEHIME TPOrPAMMHBIE  CpPEICTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [PU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpyBOINTE NpPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE U
JKM3HH, PACO3HABaTh MPOSBJIEHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHsTh MOJyYEHHbIC 3HAHUSA Ha MPAKTUKE: aHAJIW3UPOBATH PEabHbBIC
CUTyallud W TPUMEHATh HW3YUYECHHBIE TOHATUS B MPOILECCE IMOKUCKA PEIICHUS
MaTteMaTU4ecku CHOpPMYJIUPOBAHHON MpOOJEeMbl, MOJEIUPOBATh pealbHbIC
CUTyallud Ha S3bIKE TEOMETPHUM, MCCIEA0BATh TOCTPOEHHBIE MOJIEIH C
HCII0JIb30BaHHNEM T€OMETPHUUYECKUX MOHATHHM M TEOpEM, armapara aareOpsl; peniarth
MPAKTUYECKHUE 33/1a4H, CBA3aHHBIC C HAXO0XKJICHUEM F€OMETPUUECCKUX BEIIMYMH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KUIIACC
HaumenoBanue paznena  [KomuuecTBo OcHOBHOE cofiepKaHue OCHOBHBIE BU/IbI IEATEIBHOCTH
(Tembl) Kypca 4acoB oOyyJaromuxcs
BBeneHne B crepeomMeTpuo 10 OCHOBHBIE NIOHATHUS CTEPEOMETPHUN: AKTYaJaIu3upoOBaTh (HaKThl

TOYKa, MpsMasi, TIIOCKOCTh,
npocTpaHcTBO. [IpaBuna n300pakeHus
Ha PUCYHKaX: U300paKeHUS
TJIOCKOCTEH, MapajlIeTbHBIX MPSIMBIX
(0Tpe3KoB), cepeMHbI OTPE3Ka.
[TonsTus: nepecekaromuecs
IUIOCKOCTH, TTEPECEKAIOIINECs psiMast
U TUIOCKOCTb.

3HAKOMCTBO C MHOTOIPAHHUKAMMU,
n300paxXxeHne MHOTOIPAaHHUKOB

Ha PUCYHKaX, Ha TPOEKIIMOHHBIX
yeprexkax. HauansHble cBeieHUS

0 KyOe 1 mupamMujie, uX pa3BepTKu

u Mozenu. Ce4eHus MHOTOTPaHHHUKOB.
[TonsaTre 00 akCMOMaTUYECKOM
MIOCTPOCHUU CTEPEOMETPHH: aKCUOMBI
CTEPEOMETPHUH U CIICJICTBUS U3 HUX

Y METO/Ibl TUTAHUMETPHH,
peJIeBaHTHBIE TEME.

Iosyyars npeacraBieHus

O MPOCTPAHCTBEHHBIX

durypax, pazouparpb

MPOCTEUIITNE MTpaBUiIa U300PAKEHUS
ATUX QUryp.

N300paxkaTh NpsSMYIO U INIOCKOCTh
Ha PUCYHKE.

PacnosnaBaTh MHOTOIpaHHUKY,
nupaMmuay, Ky0, Ha3bIBaTh UX
AJIEMEHTHI.

JeaaTh pUCyHOK Ky0a, mUpaMu/ibl,
HaXOJUTh OMMUOKU B HEBEPHBIX
HU300pKECHUSIX.

3HAKOMHUTBLCHA C CCUCHUAIMMU,
C METOAOM CJICOO0B, UCIIOJIB30BAaTh

I IIOCTPOCHUA CCUCHUA MCTO
CJICAOB, KPATKO 3allMChIBATDL IIaru
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MOCTPOEHUS CEUCHUSI.
Pacno3naBath BuJI ceueHuUs

¥ OTHOIICHUH, B KOTOPBIX CEUCHUE
JenuT pedpa ky0a, HaXOIUTh IJIOIIAIb
CCUCHHSI.

HUcnoan3oBarth noxodue

MIPY PEIICHUH 33714 Ha IIOCTPOCHUE
CEUYCHUM.

3HAKOMHUTBCSI C aAKCHOMATHIECKUM
MOCTPOEHUEM CTEPEOMETPHH,

C aKCHOMaMH CTEPEOMETPHH

U CIICJICTBUSIMH U3 HUX.
NimocTpupoBaTh aKCUOMBI
PUCYHKAaMHU U TIPUMEPAMHU

U3 OKpYKarolier 00CTaHOBKHU

[IpsiMbIe 1 IIOCKOCTH

B IIPOCTPAHCTBE.
[TapayuiebHOCTD NPSAMBIX
Y IJIOCKOCTEN

12

B3auMHOe pacnonoxeHue npsmbIx
B [IPOCTPAHCTBE: MEPECEKAIOITUECS,
NapajuiesIbHbIE U CKPEIINBAOIINECS
psiMBbIE.

[TapannenbHOCTH NPSIMBIX

Y TJIOCKOCTEU B IIPOCTPAHCTBE:
napajuielibHbIE MPSIMbIC

B IPOCTPAHCTBE; MapaJlIeIbHOCTh
TpEX MPSAMBIX; NAPATUIETbHOCTD
PSAMOM Y IJIOCKOCTHU. Y TJIBI

AKTYaJau3upoBaTh (PaKThl U METObI
IUIAHUMETPHH, PEIIEBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTUH.

Ilepe4yuncasiTb BO3MOXKHBIE CLIOCOOBI
PacoJIOKEHUS ABYX IIPSIMBIX

B IPOCTPAHCTBE, WILUTFOCTPUPOBATH UX
Ha IpUMEpax.

/laBaTh onpejaejieHue
CKPEIIMBAIOIIUXCS MPSMBIX,
dbopmMynMpoBaTh MPU3HAK
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C COHAIPABIICHHBIMU CTOPOHAMU; YTOJI
MEXKY TIPSIMBIMHU B IPOCTPAHCTBE.
[TapannenbHOCTh TIIIOCKOCTEM:
napayieIbHbIE TIIIOCKOCTH; CBOMCTBA
MapajyIeIbHbIX TIOCKOCTEN.
[Ipocreimme npoCcTpaHCTBEHHBIE
burypsl Ha IJIOCKOCTU: TETpa’Ap, KyO,
MapAJUIECJIENUIIE]T;, TOCTPOCHUE
CEUYCHUU

CKPEIIMBAOIINUXCS MPSAMBIX
Y IPUMEHSTH €0 MPU PEIICHUN
3aza4.

Pacno3naBath nnpu3my, Ha3bpIBaTh €€
JJIEMEHTBI.

CTpouThb ceueHus TPU3MBI

Ha I'OTOBBIX YEPTEkKAX.
IlepeuncasiTb BO3MOXKHBIE CIOCOOBI
B3aMMHOTO PACMOJIOKEHUS PAMOU
Y IJIOCKOCTHU B POCTPAHCTBE,
IIPUBOJIUTH COOTBETCTBYIOIINE
IIPUMEPHI U3 PEATIbHON KU3HU.
JlaBaTh onpeneieHue
NapaJUIEIbHOCTH ITPAMOMN

Y IIJIOCKOCTH.

DopMyIMPOBATH IPU3HAK
MapaJuIEIbHOCTH MPSAMOU

Y IUNIOCKOCTH, YTBEPKICHUE O IIPAMOU
[epecedeHus IByX IIOCKOCTEM,
MPOXOSAIIUX YEPE3 MapajliesIbHbIE
MIpsIMBIE.

Pemars nmpakTrdeckue 3agauu

Ha IOCTPOCHUE CEUCHUH
MHOT'OTPaHHHKA.

OO0BSCHATH CITy4an B3aUMHOTO
PAaCIOJIOKEHUS TIIOCKOCTEN.

17



JlaBaTh onpeaesieHHe MapajuieIbHbIX
IJI0OCKOCTEW; MPUBOJUTH IPUMEPHI
U3 PEATBHOU KU3HU U OKPYKAKOLIECH
00CTaHOBKH, WJUTKOCTPUPYIOLLIKE
[IapajuIeIbBHOCTh TNIOCKOCTEM.
Hcnoab3oBaTh NpU3HAK
IIapaJuIeIbBHOCTH IBYX INIOCKOCTEM,
CBOWCTBA NAapaJUIEIbHbIX INIOCKOCTEN
IIPU PEIICHUU 33/1a4 Ha MOCTPOEHUE.
OOBACHATD, YTO HAa3LIBACTCS
napasuiesIbHbIM IPOEKTUPOBAHUEM

Y KakK BBITIOJIHSIETCS IPOCKTUPOBAHKE
(Guryp Ha IIOCKOCTb.

M300paxkaTh B napaJuieaIbHON
MPOEKIUU PA3TUYHbIE
reoMeTpudecKkue (GUrypsl.
MopaeanpoBaTh peajibHbIE CUTYallUH
Ha S13bIKE T€OMETPHH, UCCIIEA0BATH
IIOCTPOEHHBIE MOJEIH

C UCII0JIb30BAHUEM F€OMETPUYECKHUX
TIOHSITUU.

Hcnoab3oBaTh NpH pellieHnH 3a1a4
HA IOCTPOCHUE CEYEHUH TTOHATHE
MapajuIeIbHOCTH, IPU3HAKU

Y CBOICTBA MapaJUIEIbHbBIX TPSIMbIX
Ha IUIOCKOCTH
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[leprieHTUKYISIPHOCTH MPSIMBIX
U TUIOCKOCTEN

12

[lepneHIMKyIAPHOCTh OPSIMOU

Y TIJIOCKOCTH: MEPIIECHINKYISIPHBIE
IPSIMBIE B IPOCTPAHCTBE, NMPAMbIC
NapajijIeIbHbIC U EPIEHNKY IS PHBIE
K IUIOCKOCTH, IPU3HAK
NEPIEHINKYJIIPHOCTU MPSAMOU

Y IIJIOCKOCTH, TEOpEMa O IPSIMOMN
NEPIEHINKYJISIPHON TIJIOCKOCTH
[leprieHMKyISp U HAKJIOHHBIE:
pPacCTOSHAE OT TOYKHU 10 MIOCKOCTH,
PacCTOSIHUE OT IIPSIMOU 10 INIOCKOCTH

AKTYaJIu3upoBaTh (HaKThl U METOIbI
IJIAHUMETPHUH, PEJICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUU.

OO0BbsICHATH, KAKOH YroJl Ha3bIBAECTCS
YIJIOM MEX]y MEPECEKAIOMINMUCS
MPSMBIMH, CKPEIINBAIOIIUMUCS
MPSMBIMU B IPOCTPAHCTBE.

JlaBaThb onpenesieHue
MEPIECHIUKYJISIPHBIX TPSMBIX

Y IPSAMOM, IEPIICHAUKYIIAPHON

K IUIOCKOCTH.

HaxoauTthb yriiel MeXIy
CKPENIMBAIOIIUMUCS TIPSIMBIMU B KyOe
U IMpaMu/ie.

IIpuBoauTH NPpUMeEPHI U3 PEATTBHOMN
’KU3HU U OKpYXkarolei 00CTaHOBKH,
WJUTFOCTPUPYIOIINE
MEPIEHAUKYISIPHOCTD MPSAMBIX

B IIPOCTPAHCTBE

Y IEPIEHIUKYIISIPHOCTD IPSAMOMU

K IUIOCKOCTH.

DopMyaMpoBaTh IPU3HAK
MEPIEHIUKYISIPHOCTH MPSAMOM

Y TJIOCKOCTH, IPUMEHSITH €r0 Ha
MPAKTUKE: OOBSACHSIThH
MePIICHIUKYJISIPHOCTH pebpa Kyba

Y IMarOHaJIv €ro TPaHu, KOTOpas €ro
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HE COJICPKUT, HAXOIUTH JJINHY
JMaroHaiu Kyoa.

BoI4ucasiTh BBICOTY IPABUIIBHOM
TPEYTrOJIbHOM U MPABUIIBHOU
YETBIPEXYTOJIBHOU MUPAMU/I 110
JUTHHAM pedep.

PemiaTp 3a1aun Ha BBIYKUCIICHUS,
CBSI3aHHBIE C IEPIICHAUKYJIIPHOCTHIO
MPSMOM U TIJIOCKOCTH,

C UCIIOJIb30BaHUEM TP PELIEHUN
MJIAHUMETPUUECKUX (aKTOB

U METOJIOB.

OO0BACHATH, YTO HA3BIBAIOT
MEPIIEHAUKYJISIPOM U HaKJIOHHOU

Y3 TOYKH K IUIOCKOCTH; ITPOCKLMEN
HAKJIOHHOM Ha IJIOCKOCTb.
OOBACHATD, YTO HAa3hIBACTCS
PACCTOSITHUEM: OT TOUKH JI0 IIJIOCKOCTH;
MEKTy NapajuieIbHBIMU INTOCKOCTSIMU;
MEXy NPSIMOM U MAPAIUICIIBHON €1
IJIOCKOCTBIO; MEKIY
CKPEILMBAIOIIUMUCS MIPSIMBIMH.
Haxoauthb 311 paccTossHUs

B MIPOCTHIX Clydasix B KyOe,
MUpaAMUJIE, IPU3ME.

MoaeanpoBaThb peaIbHbIE CUTYAIUN
Ha SI3bIKE TEOMETPUH, UCCIET0BATH
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MTOCTPOECHHBIE MOJAEIIN
C UCTO0JIb30BAaHUEM F€OMETPUUECKHUX
MTOHATUM.

HUcnonb30BaTh 1py pelICHUH 3a71a4
Ha MOCTPOCHUE CEUCHUN TEOPEMY
[Mudaropa, cBoiicTBa MPSIMOYTOJILHBIX
TPEYTOJbHUKOB

Y IIIBbI MEXAY IPSIMBIMU
Y TJIOCKOCTSIMH

10

VYTIBl B IPOCTPAHCTBE: YOI MEXKIY
IIPSIMOM U TVIOCKOCTBIO; IBYTPAHHBIN
YIOJI, INHENHBINA YTOJI IBYTPAHHOTO
yrja.

[lepnieHIUKYASIPHOCTD MIIOCKOCTEM:
MPU3HAK EPIICHIUKYISIPHOCTHU IBYX
TIockocter. TeopemMa o Tpex
MEPIICHIUKYJISIpax

AKTYaIu3upoBaTh (HaKThl U METOJIbI
IUIAHUMETPHH, PEJICBAaHTHBIEC TEME,
IPOBOJUTH aHAJIOTUH.

JlaBaTh onpeae/ieHue yria Mexay
IPSIMOU U IIJIOCKOCTHIO,
(bopMyIupOBaTh TEOPEMY O TPEX
NEPHEHANKYJISIpax U OOpaTHYIO K HEW.
Haxoauth yron mexay npsmon

Y IUNIOCKOCTBIO B MHOTOTPAHHUKE,
paccTostHUE OT TOYKH A0 NPSIMOU

Ha INIOCKOCTH, UCTIOJIB3YsI TEOPEMY

0 TpeX NEPIEHINKYIISPAX.
IIpoBoauTH Ha yepTeEKE
MIEPIICHANKYJISP: U3 TOYKH

Ha NpSIMYI0; U3 TOYKH Ha INIOCKOCTb.
JaBaThb onpeaeneHue JByrpaHHOro
yIJIa U €T0 JJIEMEHTOB.

OO0BSICHATH PaBEHCTBO BCEX
JIMHEWHBIX YIJIOB IBYTPAHHOTO yTJIA.

21



Haxoauth Ha yepTeKe ABYTPaHHBIN
yroJl Ipu pedpe NUpaMuibl, MPU3MBI,
napasuieJIenunea.

/{aBaThb onpeae/ieHue yriia Mex1y
IIJIOCKOCTSIMM.

laBaTh onpeneseHue

1 (pOpMYJIHPOBATH NMPU3HAK
B3aUMHO MEPHEHIUKYISPHBIX
IJIOCKOCTEH.

HaxoauTtsb yribl MEXIy MIIOCKOCTSIMHU
B KyOe U nmupamue.

Hcnoab3oBaTh Ipy pelICHUN 3a/1a4
OCHOBHBIE TEOPEMBI U METO/IbI
TJITAHUMETPUH.

MopaeanpoBaTh peajabHbIC CUTyallnU
Ha SI3bIKE TEOMETPUH, HCCIAEA0BATH
IIOCTPOECHHBIE MOJIEIIN

C UCIIOJIb30BaHNEM T'€OMETPUUECKUX
IIOHSATHM.

Hcnoab30BaTh Ipy peUICHNHN 33124
Ha [MOCTPOEHUE CEYEHN
COOTHOUIEHHUSI B IPSAMOYTOJIbHOM
TPEYTOJIbHUKE

MHOTrorpaHHUKH

11

[TonsiTe MHOrOTpaHHUKA,
OCHOBHBIE AJIEMEHTHl MHOTOIPAHHHUKA,
BBIITYKJIbIE U HEBBIMTYKJIBIC

AKTYaJTu3upoBaTh (HaKThl U METOJIbI
IJIAHUMETPUH, pEJIEBAaHTHBIE TEME,
NMPOBOUTH AHAJIOTHUH.
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MHOTI'OTPAaHHUKU; pa3BEpTKa
MHOT'OIPAHHUKA.

[Ipu3ma: n-yronbHas npusma; rpaHu
Y OCHOBAHHUSI IPU3MBI; ITpsIMast

Y HAKJIOHHAs IPU3Mbl; OOKOBas

Y [10JIHAS HIOBEPXHOCTh ITPU3MBL.
[Tapamtenenunen, npsAMOYTrOJIbHBIN
napajuleIeIMIIE] U €70 CBOKCTBA.
[Inpamua: N-yrojapHass nupamMua,
IPaHU U OCHOBAHWE NMUPAMU/IBL;
OOKOBas U MOJIHAs TOBEPXHOCTh
MMPaMHU/Ibl; IPABUIIbHAS U yCEUEHHAs
nupamuza.

DJIEMEHTBI IPU3MBI U TUPAMHUIBI.
[IpaBunbHBIE MHOTOTPAHHUKMU:
MOHSATHE NMPABUIBHOTO
MHOT'OTPaHHHKA; IPABUIIbHAS IPU3MA
Y [IpaBWJIbHAs MUPAMUA; PaBUIIbHAS
TpEeyroyibHasi nupaMuaa

U MPAaBWIbHBIN TETpasap; KyO.
[IpencraBienne o npaBUIbHBIX
MHOT'OTPaHHUKAX: OKTA3IP, JOIEKAdIP
U UKOCA3IP.

CummMmeTpus B IpOCTPAHCTBE:
CUMMETPHS OTHOCUTEIBHO TOYKH,
NPSIMOM, TIJIOCKOCTU. DIIEMEHTHI

JlaBaTh onpeneieHue
napasuielienunea, pacmo3HaBaTh €ro
BUJIbl U U3y4YaTh CBOMCTBA.

JlaBaTh orpeaeneHue nupaMu/ibl,
pacno3HaBaTh BUJIbI TUPAMMU]I,
(¢hopmyaupoBaTh CBOICTBa pedep,
I'PAaHEN U BBICOTHI IPABUIIBHOM
MUPaMU/IBI.

Haxoauts miomanb moJHON

1 OOKOBOM MOBEPXHOCTH MUPAMHUIBI.
JlaBaTh onpeaeseHue yCEYEHHOU
MMPaMHUJIbl, HA3bIBATh €€ AJIEMEHTHI.
DopMyIHPOBATH TEOPEMY

O IJIOIIA M OOKOBOM MOBEPXHOCTHU
IIPaBUJIbHOW YCEYEHHOU TUPAMUBL.
Pemathb 3a1a4un Ha BBIYHUCIICHHUE,
CBS3aHHBIE C TIMPAMHUIAMHU, a TAKKE
3a71a4M Ha MMOCTPOCHUE CEUYCHU M.
JlaBaTh onpeneeHue IpU3Msl,
Pacmo3HaBaTh BUJIbI [IPU3M,
U300paxkaTh NPU3MbI Ha UEPTEKE.
Haxoaurs miiomaas moJaIHoON WiIN
OOKOBOW MOBEPXHOCTU IPU3MBI.
N3yuaTh cooTHONIEHUS Diliepa
JUTst yrcna pedep, rpaHeil u BEpIIUH
MHOT'OTPaHHUKA.
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CHUMMETPHUH B TUPAMUAX,
napajuieenuneax, MpaBUiIbHbIX
MHOTOTPaHHHKAX.

Brruuciienue 351eMeHTOB
MHOT'OTPAaHHUKOB: pedpa, TuaroHau,
yribl. [1nomaas 60KkoBO MOBEPXHOCTH
Y TIOJIHOW MOBEPXHOCTH MPAMOU
IIPU3MBI, IJIOIIA/Ib OCHOBAHMI, TEOpEMA
0 OOKOBOM MOBEPXHOCTH MPSIMOM
npusMmsl. [Lnomaas 6okoBoM
ITOBEPXHOCTH U MTOBEPXHOCTHU
MIPaBUJILHOW MMUPaMHUJIbI, TEOPEMA

0 TUIOIIA/ I OOKOBOM MOBEPXHOCTHU
YCEUYEHHOU ITUPAMHUJIBI

N3yuaTh BUABI NPABUIBHBIX
MHOT'OIPaHHUKOB, UX Ha3BAHUSA

Y KOJIMYECTBO I'PAHEN.

HN3yuyath cumMeTpUIo
MHOTOTPaHHUKOB.

OO0BACHATDH, KAKHE TOYKHU
HAa3bIBAKOTCSI CHMMETPUYHBIMU
OTHOCHUTEJIbHO JAHHOW TOYKH, TPSIMOUN
WJIY TUIOCKOCTH, YTO HA3bIBAIOT
LEHTPOM, OCBIO WJIN INIOCKOCTHIO
CUMMETPHUH (PUTYPBHI.

IIpuBoauTH IpUMeEPHI
CUMMETPUUYHBIX (DUTYP B apXUTEKTYPE,
TEXHHUKE, IPUPOJIE.

MoaeaupoBaTh peajabHbIE CUTyalun
Ha SI3bIKE TEOMETPUH, UCCIIEN0BATh
ITOCTPOEHHBIE MOJIENN

C UCIIOJIb30BAaHNEM I'€OMETPUUECKUX
MOHSTUH, UCTIOJB30BaTh 1MOJ001E
MHOTOTPaHHUKOB

O06beMbl MHOTOTPAaHHUKOB

IToustue 06 00beMe. OOBEM
MAPaMHUJIBI, TIPU3MBI

AKTYaJIu3upoBaTh (HaKThl U METOJIbI
IJIAHUMETPHUH, PEJICBAHTHBIE TEME.
O0BACHATDH, KaK U3MEPSIOTCS
00bEMBI T€JI, MPOBO/IS AHATIOTHIO

C U3MEPEHUEM IUIOMIAIEH
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MHOT'OYT'OJIbHUKOB.
DopMyJIHPOBATH OCHOBHBIE
CBOICTBa 00BEMOB.

N3yyarts, BBIBOAUTH (P OPMYJIbI
o0beMa MPsIMOYTOJIBHOTO
napajuieienuneaa, npu3Mbl

Y TUPAMM/IBI.

Boruncasats 00beM Npu3Mbl

U TUPaMUbI IO UX AJIEMEHTaM.
IpumeHATH 00BEM ISl pellICHUS
CTEpPEOMETPUUECKHUX 3a]1a4

Y JIJIS1 HAXOKJEHUSI TEOMETPHUECKUX
BEJIMYHH.

MoaeanpoBaTh peaabHbIC CUTyallnU
Ha S13bIKE TEOMETPHUH, HCCIAEAOBATH
NOCTPOECHHBIE MOJIEN

C UCITIOJIb30BAaHUEM F€OMETPUYECKHUX
MTOHSTHI

[loBTOpEHME: ceueHus,
PACCTOSIHUS U YTJIbI

[TocTpoeHnue ceuenuni

B MHOTOTPaHHUKE.

Brruncnenne paccTosHUM: MEXIY
JBYMSI TOYKAMH, OT TOYKH JI0 TIPSIMOM,
OT TOYKH JI0 TJIOCKOCTH; MEXKIY
CKPEIIMBAIOIINMUCS MPSMBIMHU.
Brruncnenne yriioB: MexIy

CTpoutsb ceueHre MHOTOTPaHHUKA
METOJIOM CJIE/IOB.

JlaBaThb onpe/ejieHue pacCTOSHUS
Mexay purypamu.

HaxoauTthb paccTosiHuE MEXTy
napaieTbHBIMH TUIOCKOCTSIMH,
MEXKTy TIOCKOCTBIO U TIapaJljIeIbHON
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CKPELIUBAIOIIMMUCS IPSAMBIMU,
MEXKY NPSIMOM U IIIOCKOCTBIO,
IBYTPAaHHBIX YIJIOB, yIJIOB MEXKIY
IIJIOCKOCTSAMU

el IPSAMOU, MEXKITY
CKPELIMBAIOIIUMHUCS MPSIMBIMHU.
CTpouTh NTUHENHHBIN yroi
JBYT'PAHHOTI'O yTJIa HA YEPTEXKE
MHOT'OI'PaHHHKA U HAXOJUTh €ro
BEJIMYHHY .

HaxoauTs yrisl MEXy IIIOCKOCTSMU
B MHOTOIPAHHHUKAX

OBLIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

68
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11 KJIACC

JMaMeTp; TIIOMIAa/Ib OBEPXHOCTH
cdeprl. B3auMHoe pacrosoxeHue
chepsl U MIIOCKOCTH; KacaTeabHas
IJIOCKOCTH K cdepe; TIoaab
cdepsl. M300paxenue chepsl, mapa
Ha rockoctu. CedeHwus mapa

Haumenosanue paznena  |[KoamuectBo OcHOBHOE coziepKaHuE OcHOBHBIE BUJIBI ACATEIBHOCTH
(Tembl) Kypca 4acoB 00y4aromuXCsl
Tena Bpamienus 20 Cdepa u map: ueHTp, paguyc, AKTYyaJIu3upoBaTh (PAKThI U METO/IbI

IJIAHUMETPUH, PEJICBAHTHBIC TEME,
NMPOBOAMTH AHAJIOTHHU.

JlaBaTh onpeneseHusi chepsl U mapa,
WX LIEHTpa, pajnyca, JuaMeTpa.
Omnpeneasats chepy Kak Gurypy
BpaIleHUs OKPY>KHOCTH.
HccaenoBaTb B3aMMHOE
pacIioioxeHue cheprl U IMIOCKOCTH,
IBYX c(hep, WITICTPUPOBATH TO

Ha yepTeKax U pUCYHKaX.
@®opMyJTUPOBATH ONIPEACICHUE
KacaTeIbHOM INTIOCKOCTH K cdepe,
CBOMCTBO U IIPU3HAK KACATEIbHOMN
IIJIOCKOCTH.

3HAKOMUTBCS C T€0JIC3NICCKUMHU
JUHUSIMU Ha cepe

Hunuaapuydeckas MOBEPXHOCTb,
o0pazyrolye HUWINHIPUYECKOM
MOBEPXHOCTH, OCh IIMITUHAPUIECKON
noBepxHocTy. Llunuuap: ocHoBaHUS
1 OOKOBasi MIOBEPXHOCTb,

OOBACHATD, YTO HA3LIBAIOT
LUJIMHIPOM, Ha3bIBaTh €0 AJIEMEHTHI.
N3yyarh, 00BICHATH, KaK MOJTYYUTh
HWJIMHAP MyTEM BpallleHUS
MPSIMOYTOJIbHUKA.
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oOpasyrolias U 0Ch; IJIOMIAdb
OOKOBOW M TIOJTHOM TTOBEPXHOCTH.
N3o6paxkenue mumHapa

Ha TIockocTH. Pa3BepTka nuiuHapa.

Cedenus quiIuHIpa
(TUTOCKOCTBIO, MapaJlIeIbHON
WM TIEPTICHIUKYIISIPHONU OCH
HUATUHAPA)

BbiBOAUTH, HCI0JIB30BATH (POPMYJIIBI
JUTSI BBIYMCIICHUS IO OOKOBOM
MMOBEPXHOCTU HWJIMHAPA.

N3y4yars, pacno3HaBaTh pa3BepPTKy
LUJIMH]IPA.

MN300paxkaTh HWIMHAD U €T0 CEUYCHUS
IJIOCKOCTBIO, TPOXOIAIIEH YEPE3 €TO
OCb, ITApAJIICIIBHOU WU
NEPIECHAUKYJISIPHON OCH.

HaxoauThb mIomaay 3TUX CEUSHUH.
MopaeaunpoBaTh peajabHbIE CUTYaluU
HA SI3bIKE TEOMETPHUH, UCCJIeI0BATH
MMOCTPOCHHBIE MOJETU

C HCTOJIb30BaHUEM F€OMETPUUECKUX
TMOHSATUH

Konunueckas noBepxHOCTb,
o0Opazyrolue KOHUIEeCKOM
MIOBEPXHOCTH, OCh M BEPILLINHA
KOHUYECKON MTOBEPXHOCTH.
Konyc: ocHOBaHuE 1 BepllInHA,
oOpazyrolias U oCh; IIoNaab
OOKOBOI M OJTHOM TOBEPXHOCTH.
VY ceueHHslit KOHYC: 0Opa3yromire
Y BbICOTA; OCHOBaHUs U OOKOBast
MTOBEPXHOCTb.

N300pakenne KOHyca Ha MIIOCKOCTH.

OO0BACHATH, KAKOE TEJIO HA3bIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €ro
DJIEMEHTBI.

N3y4arh, 00bACHATH, KaK IOTYYUTh
KOHYC ITyTEM BpaIllCHHUSI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
MN300paxkaTh KOHYC U €r0 CEUYCHUS
IJIOCKOCTBIO, TPOXOSIIEN Uepe3 OCh,
Y IUIOCKOCTBIO, TEPIIEHANKYJISIPHOMN
K OCH.

N3yuarth, pacno3HaBaTh pa3BEepPTKY
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Pa3Beprka koHyca.

Ceuenust KoHyca (IJIOCKOCTHIO,
napasuleIbHOW OCHOBAHUIO,

Y TUIOCKOCTBIO, POXOASAIIEH
Yyepe3 BEPILHHY)

KOHYca.

BbIBoAMTH, HCIIOJIB30BATH (POPMYJIBI
JUUIS. BEIYMCIICHUS TIIOIIA N OOKOBOM
MMOBEPXHOCTHU KOHYCA.

HaxoauTsb riomnaau CEUeHUM,
MPOXOISIIUX YEepPE3 BEPUIMHY KOHYCa
WJIN IEPIEHIUKYISPHBIX €r0 OCH.
OO0BACHATH, KAKOE TEJI0 HA3hIBACTCS
YCEUEHHBIM KOHYCOM.

N3yuathb, 00bSACHATH, KaK €T0
MOJIYYUTh ITyTEM BpAICHUS
MPSAMOYTOJIBHOU TpaneLuuH.
BoIBoAMTH, NPUMEHATH POPMYITy
71T BEIYUCJICHHS TIOIIaau OOKOBOM
MMOBEPXHOCTH YCEYEHHOT 0 KOHYCa

KomOuHamus Tl BpameHusI

¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHCaHHBIN 0K0JI0 chepsl; chepa,
BITMCAHHAs B MHOTOT'PaHHUK WM

B TEJIO BpAIICHUS

AKTyaJau3upoBaTh (PAKThl U METO/IbI
IJJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.

Pemate crepeomeTpuueckue 3aady,
CBsI3aHHBIE C TEIaMH BpalllCHHUS],
ITIOCTPOCHUEM CEUEHUH TEJI BPAILLICHMUS,
C KOMOMHAIUSIMU TeJl BpallleHUs

Y MHOTOI'PAHHUKOB Ha HAXO0XKIEHUE
F€OMETPUYECKUX BEJIMYHH.
Hcnoab3oBaTh Ipy pelieHNN
CTEPEOMETPUYECKUX 3a1a4
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IIaHUMETpUUeCcKue PaKkThl 1 METOIbI
3aJa41 Ha BHIYMCIICHHE

1 JI0Ka3aTEIbCTBO.

MoaeanpoBaTh peajibHbIC CUTyalMU
Ha A3bIKE TEOMETPHUHU, UCCIAEA0BATH
MMOCTPOCHHBIE MOJEITU

C HCITOJIb30BAHUEM T€OMETPUUYECKUX
MTOHSITHH

O0BeMBI TEN

13

[Tonsatue 00 00beMe. OCHOBHEIC
CBOICTBA 00BEMOB TEII.

O06BeM nuIMHIpa, KOHYyCA.
O06bem mapa ¥ mIomass chepbl

AKTYaJau3upoBaTh PaKThl © METOIbI
TUTAHUMETPHH, PEJIEBAaHTHBIC TEME,
POBOJIUTH AHAJIOTHH.

BbIBOAMTH, HCNIOJIH30BATH
(GhopMyITBI 00BEMOB: TIPU3MBI,
IIMHIPA, TUPAMUIBI, KOHYCa;
YCCUCHHOU MUPAMUJIBI U YCEYCHHOTO
KOHYCa.

Pemath crepeoMeTpuiecKue
3aJ1a4M, CBSI3aHHBIC C BBIYUCIICHUEM
00BEMOB.

@ opMyJIMPOBATH OIPE/ICIICHUEC
IIIapOBOTO CETMEHTA, MAPOBOTO CIIOA,
IIIApOBOTO CEKTOPA.

I[pumensaTs GpopmyIibr

JUTS HAXOXKJICHHSI 00BEMOB

IIIapOBOT'0 CETMEHTA, IIIaPOBOTO
CEKTOpa
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ITomo0OHBIC TENIAa B MPOCTPAHCTBE.
COOTHOIICHUS MEXAY TIOMIA MU
MOBEPXHOCTEH, 00beMaMH MO TI0OHBIX
TeIN

Pemartsb crepeoMeTprueckue 3a1a4u,
CBSI3aHHBIE C 00BEMOM IIapa

U TJI0MIAbIO Cephl.
MoaeanpoBaTh peajibHbIC CUTyallMU
Ha SI3bIKE TEOMETPHUH, UCCIIEI0BATh
MMOCTPOCHHBIE MOJIETN

C UCIIOJIb30BaHUEM T€OMETPUUECKUX
MTOHATHUH.

AKTYaJIu3upoBaTh (GaKThl U METOIbI
IJIAHUMETPUH, PEJIEBAHTHBIE TEME,
MPOBOJAUTH aHAJIOTUH.

Pemath cTepeoMeTpudecKue 3a1a4u,
CBSI3aHHBIE C COOTHOIIIEHUEM 00HEMOB
Y TTIOBEPXHOCTEN MOJOOHBIX TE

B IIPOCTPAHCTBE.

MoaenupoBaTh peajibHbIe CUTYaIlUU
Ha S3bIKE€ TE€OMETPUU, UCCIEN0BATh
MIOCTPOCHHBIE MOJIENN

C UCIIOJIb30BaHUEM T€OMETPUUECKUX
MTOHATUI

BekTopbl 1 KOOpAUHATEI
B [IPOCTPAHCTBE

18

Bexrtop Ha mmockoctu

U B rpocTpaHcTBe. ClloKeHne

Y BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pasznoxenue
BEKTOPA MO TPEM HEKOMILJIAHAPHBIM
BekTopam. [IpaBuio

AKTYaau3upoBaTh (HaKThl U METOJIbI
IUIAHUMETPUH, PEIICBAHTHBIEC TEME,
[IPOBOJIMTH aHAJIOTHH.
OnepupoBarb NOHATHEM BEKTOP

B [IPOCTPAHCTBE.

DopMyJIHPOBATH IIPABUIIO
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napajuieJIenunea.

Pemenue 3a1a4, cBI3aHHBIX

C IPUMEHEHUEM MTPABUJI JIEUCTBUI

C BEKTOpaMH.

[IpssmoyrosibHas cucTemMa KOOpAUHAT
B npocTtpancTBe. KoopauHatel
BekTOpa. [Ipocrenmme 3anaun

B KOOpAMHATAaX. Y TOJ MEXKIY
BekTOpamu. CkanspHoe
IIPOU3BEJICHUE BEKTOPOB.
Brruucnenue yriioB MexXay NpsiMbIMU
Y TTIOCKOCTSIMM.
KoopanHaTHO-BEKTOPHBIN METOJ
IIPU PELIEHUH T€OMETPUYECKUX 3a/1a4

NapajuIeIeune1a Npy CJI0KEHUN
BEKTOPOB.

CriaabiBaTh, BBIYUTATH BEKTOPHI,
YMHOKATh BEKTOP Ha YUCJIO.
MN3y4yaTh OCHOBHBIE CBOMCTBA dTUX
onepanui.

JaBath onpenesieHue npsiMoyrojibHON
CHUCTEMBI KOOPAMHAT B MTPOCTPAHCTRBE.
Bbipa3urh KOOpAUHATHI BEKTOPA
yepe3 KOOPAUHATHI €r0 KOHIOB.
BbIBOAUTD, HCIIOJIB30BATH (POPMYTY
JUIMHBI BEKTOPA U PACCTOSTHUS MEKILY
TOYKAMH.

Boipakath CKaJISIpHOE TPOU3BEICHUE
BEKTOPOB U€pe3 UX KOOPAUHATHI,
BBIUUCIISITH YTOJI MEXKIY ABYMS
BEKTOpPaMH, ABYMsI IPSIMBbIMH.
Haxoauthb yrois Mexay npsaMoun

Y TUIOCKOCTBI0, YTOJI MEXKAY ABYMS
IJTIOCKOCTSIMU aHAJIUTUYECKUMHU
METOIAMH.

BbiBOAUTE, HCIOJIBL30BATH (hOPMYTY
pacCTOSsIHUS OT TOYKH J10 TIOCKOCTH

[ToBTOpEeHME, 0600IICHIE
Y CHCTEMaTH3allus 3HAHU !

17

OcHoBHBIE (HUTYPHI, (HAKTHI, TEOPEMBI
Kypca IUIaHUMETPHUH. 3a1a49u
TUTAHUMETPHUH U METOBI UX

Pemars npocreiimme 3agadu
Ha HaXOXJICHUE JJIMH U YTJIOB
B TEOMETPUYECKUX (QUTYpax,
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pEIICHUS.

OcHoBHBIE GUTYPBI, GAKTHI, TEOPEMBI
Kypca CTepeoMeTpru. 3a1aun
CTEpEOMETPHUH U METOJIBI UX PEIICHHS

npuMeHsTh Teopemy [ludaropa,
TEOPEMBbI CHHYCOB U KOCHYCOB.

HaXOI[I/ITb IJIiomaab MHOT'OYT'OJIbHUKA,

Kpyra.
Pacno3naBath no100HbIE UTYDBI,

HaxOJWUTh OTHOILLICHUS JJINH

Y IJIOIIAJIEN.

Hcnoab3oBaTh Ipu peLLICHUU
CTEPEOMETPUYECKHUX 3a1a4
(akThl U METO/Ibl IJITAHUMETPUU

OBIIEE KOJIMYECTBO
YACOBIIO
[TPOI'PAMME

68
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmmyecTBo yacos
Ne HaumeHoBaHMe pa3/iejioB U TeM duekTpoHHbIe (LM poBbLIE)
Kontpoasnusie IIpakTnuyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTejbHbIE pecypcChl
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 10 https://m.edso00.ru/C503R7VIP
IT .
2 PAMBIC 1 ILIOCKOCTH B HPOCTPATCTBE . 12 1 https://m.eds00.ru/WT7NSO14T
[TapannenbHOCTh MPSMBIX B TUIOCKOCTEH
IT
3 epHeHHHIinHpHOCTB HpAMBIX 12 https://m.edsoo.ru/\VV611APUCD
TUIOCKOCTEH
4 VYTrasl M@Ky NPSMBIMU U TUIOCKOCTSIMHU 10 https://m.edso00.ru/R38METBTQ
5) MHororpaHHuKu 11 https://m.edsoo.ru/XPW9US5FB2
6 OO6BEMBI MHOTOI'PaHHUKOB 9 https://m.eds00.ru/010FX2SJB
I1 :
7 OBTOPEHIE: CCHCHIA, PacCTOMI 1 4 1 https://m.eds00.ru/L1IAAMHO3D
YTITBI
OBIEE KOJIMYECTBO YACOB I10 68 5 0

ITPOTPAMME
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https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KITACC

HaumeHoBaHue pa3iesioB U TeM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (ppPOBbIE)

Ne ni/m
nporpamMmMsl Bcero Konrposbubie  IIpakTuueckue  00paz’oBaTebHbIE peCypehbl
padoThI padoThI
Tena BpameHus 20 2 https://m.edsoo.ru/HYOWQL5KQ
2 OO6BbEMBI TEN 13 1 https://m.edsoo.ru/B9ORVIYC9
B
3 CICTOPSL 1 KOODAMHATEL B 18 1 https://m.edsoo.ru/4ANCLAGOMF
IIPOCTPAHCTBE
IT
4 OBTOpCHIE, 0000weHHC, 17 1 https://m.eds00.r/DORV3P725
cucreMarui3anuda 3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

ITPOTPAMME
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https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725

IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KoauuyecTBO 4acoB
Ne Tema vpoka K n Jlara DJIeKTpPOHHbIE N (POBBIE
n/n yp Bcero OHTPO.ILHBIE PaKTHYECKHE U3ydeHusi oOpa3zoBaTe/ibHBIE pecypchl
padoThbI padoThI

OCHOBHEBIE TOHATHUA

CTepEOMETPUH: TOUKA, IPsSMasi,

IJIOCKOCTb, MPOCTPAHCTBO.

1 Ipapuia nsobpaxenns Ha 1 https://m.eds00.ru/D3VCJ7UN4

PUCYHKAX: U300paKCHHS
IUIOCKOCTEH, MapaieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

[TonsTus: mepecekaronuecs

2 IJIOCKOCTH, ITEPECEKAIOIITNECS 1
npsiMasi ¥ MI0CKOCTh
[TonsTs: nepecexaronmecs

3 IJIOCKOCTH, NTEPECEKAIOLTHECS 1
npsiMasi ¥ MI0CKOCTh

https://m.edsoo0.ru/NR6VJYCGK

https://m.edso0.ru/O6RNDFAMO

3HAKOMCTBO C
MHOTI'OrpaHHUKaMU,

4 M300pakeHNEe MHOTOTPAHHUKOB 1
Ha pUCYHKaX, Ha MPOECKIIHOHHBIX
yepTexax

HauanbHble cBefieHus 0 KyOe u
NUpaMue, UX Pa3BEPTKU U

1
monaenu. CeueHus
MHOTI'OT" paHHI/IKOB
HavansHbie cBeneHus 0 Kyoe u 1

MIAPAMUJIE, UX PA3BEPTKU U

https://m.edsoo.ru/KMUQPILLO

https://m.edsoo.ru/FPW2JNHCZ

https://m.edsoo.ru/IMQ3AJ3S5
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https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/1MQ3AJ3S5

10

monenu. CeueHus
MHOTOTPAaHHUKOB

IlousiTe 06 aKCHOMAaTHYECKOM
MMOCTPOEHUHN CTEPEOMETPHHU:
aKCHOMBI CTEPEOMETPUU U
CIEICTBUS U3 HUX

[TonsATHE 00 AKCMOMATHYECKOM
HOCTPOCHUU CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

ITousTe 06 aKCHOMAaTUYECKOM
MMOCTPOEHUHN CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUU U
CIEICTBUS U3 HUX

ITonsatre 00 akCHOMAaTHYECKOM
MOCTPOCHUHU CTEPEOMETPHUU:
aAKCHOMBI CTEPEOMETPHU H
CJICOCTBUS N3 HUX

https://m.edsoo.ru/SLMI7R3BL

https://m.edsoo.ru/DUKAX7QE1

https://m.edsoo.ru/YPKS5MLJL

https://m.edsoo.ru/13A98J679

11

12

13

B3auMHoe pacnonoxeHnue
IPSIMBIX B IPOCTPAHCTBE:
IepPECEKaroIIMecs,
IapaJuIeJIbHbIEC U
CKpELIMBAIOIIKECS NIPSIMbIE

[TapamienbHOCTB IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
[apajuleIbHbIC NPSAMbIC B
IIPOCTPAHCTBE; MapAJIICIbHOCTD
TPEX MPSAMBIX

[TapamiensHOCT IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
[TapamiensHOCTh IPSIMOU U
IUIOCKOCTH

https://m.edsoo.ru/lUIW8KR5Q

https://m.eds00.ru/CS9VLQOLH6

https://m.edsoo.ru/PO5J6D23U
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https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/PO5J6D23U

14

15

16

17

VYTl ¢ cCOHaNpaBIeHHBIMU
CTOPOHaMU

VYros Mexay NIpsMBIMU B
IIPOCTPAHCTBE

VYron Mexay NpsMbIMU B
IIPOCTPAHCTBE
[TapamienbHOCTh INIOCKOCTEN:
napajJiesIbHble INIOCKOCTH

https://m.edsoo.ru/LLJAVHVBW

https://m.edsoo.ru/KGIMS8OEUK

https://m.edsoo.ru/24LVWH9V8

https://m.edsoo.ru/BUSTQIHZT

18

19

20

21

22

23

24

25

CBolicTBa napauiesIbHbIX
IIJIOCKOCTEN

IIpocreiimue
IIPOCTPAHCTBEHHbIE (PUTYpHI HA
IUIOCKOCTH: TE€TPasip, KyoO,
napauieJIeIune

[Toctpoenue ceueHuit

[Toctpoenue ceuenuit
Iloozomoska Kk KOHMPOALHOL
pabome

KonTpoubnas padora Nel 1o
teme "lIpsiMble U TIJIOCKOCTH B
npoctpanctse. [lapamiensHocTh
MPSAMBIX U IJIOCKOCTEH"

Ananuz KOHmMpoabHOU pabomwl
IlepneHUKYISAPHOCTD NPSMOM U
IUIOCKOCTH: MIEPIEHANKYIISIPHbBIE
IpsIMbIE€ B IPOCTPAHCTBE

[IpsiMble napasensHble U
NEPIEHIUKYIIPHBIE K
IJIOCKOCTH

[IpsiMble napaensHble U

MEePIEeHIUKYISIPHBIE K
MIJIOCKOCTH

https://m.edso0.ru/O0KQOQK2ABA

https://m.edso0.ru/MRT13XP79

https://m.edso0.ru/DISAX05J8

https://m.edsoo.ru/20GC3ZP9P

https://m.edsoo.ru/BI1405QJEB

https://m.edsoo.ru/RN45YBO8R

https://m.edsoo.ru/32MXRZDDL

https://m.edsoo0.ru/JPUOTOI3N
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https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N

26

27

28

29

[Ipu3Hak nepneHauKyIIpHOCTH
IIPSIMOM U IUTIOCKOCTH

[Ipu3Hak nepneHauKyIApHOCTH
MPSIMOM M TNIOCKOCTH

Teopema o mpsimMoi
MEPIECHINKYISIPHON TIIOCKOCTH
Teopema o nipsimoit
MEPIEHANKYISIPHON IIIIOCKOCTH

https://m.edsoo.ru/DC41W6K14

https://m.edsoo.ru/HD3D63S5P

https://m.edsoo.ru/YOIQSMOH1

https://m.edsoo.ru/81R5KU5RJ

30

31

32

33

34

35

36

37

Teopema o npsimoit
NEePIEHAUKYIISIPHON IIJIOCKOCTU

[lepnenquKynsip U HAKIOHHBIE!
pPAcCTOSTHUE OT TOYKH 0
MIJIOCKOCTH, PACCTOSTHUE OT
MPSAMOM J10 TIJIOCKOCTH

[lepnieHquKysp ¥ HAKIOHHBIE!
paccTostHUE OT TOYKH 0
IUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 INIOCKOCTH

IlepnieHqUKyIsAp U HAKIIOHHBIE!
pPacCTOsIHUE OT TOYKH J0
IIJIOCKOCTH, PACCTOSTHUE OT
MIPSIMOM J10 INIOCKOCTH

IlepnieHquKyIsp U HAKIOHHBIE!
paccTostHUE OT TOYKH 10
IUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 INIOCKOCTH

VYTIIbl B IPOCTPAHCTBE: YTOJ
MEXKIy NPSIMOM U IUIOCKOCTBIO
JIByTpaHHBIN yroJl, TMHEHHBINA
YTOJI JBYTPaHHOI'O yTia
JIByrpaHHbIN yroJ, JMHEHHbBIN
YToJI JBYTPaHHOIO yria

https://m.edsoo.ru/HFKNPKZ7T

https://m.eds00.ru/638GKWY7V

https://m.edsoo.ru/AD6RCACRA

https://m.edsoo.ru/VLLIQ7HXC

https://m.edso0.ru/6P5BVV34R

https://m.edsoo.ru/PSEFIXUA1I

https://m.edsoo.ru/6R4A0EOMD

https://m.edsoo.ru/ML0ZZYZC7
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https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7

38

39

40

41

42

[lepnenAuMKyISPHOCTH
IIJIOCKOCTEN: MPU3HAK
NEePIEHANKYISIPHOCTH ABYX
IIJIOCKOCTEMN
[lepneHAUKYISIPHOCTD
IJIOCKOCTEM: MpU3HAK
NEPIEHIUKYJISPHOCTH ABYX
IJIOCKOCTEMN
[lepneHAUKyISPHOCTH
IJIOCKOCTEM: MPU3HAK
MEePIEHANKYISIPHOCTH ABYX
IIJIOCKOCTEN

Teopema o Tpéx
MEPIEHANKYIISIPAX
Teopema o Tpéx
NepHEHANKYISIpax

https://m.edsoo.ru/YRQDSM9NH

https://m.edso0.ru/DY2AF84T2

https://m.edsoo.ru/TS8OAINH2

https://m.edsoo.ru/OW5LZ1RVZ

https://m.edsoo.ru/OP44KE54N

43

44

45

46

Teopema o Tpéx
nepneHaukyispax Iloocomoexa
K KOHMPONbHOU pabome

KonTtpoJuabsHnas padora Ne2 o
temaM "[lepneHIuKyIsIpHOCTD
IPSIMBIX U II0cKOcTeN" 1 " Y TIIbI
MEX/1y MPSMBIMH U
IJIOCKOCTSIMU"

AHanuz KoHmponvLHOU pabomvl
[TonsiTMEe MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTHI
MHOTOTPaHHHKA, BBITYKJIbIE U
HEBBIMYKJIbIE MHOTOTPAaHHUKU;
pa3BEpPTKa MHOTOTPaHHUKA

IIpu3ma: n-yronsHas npusMma;
IPaHU U OCHOBAHUS IIPU3MBI;
IpsiMasi ¥ HaKJIOHHAs TPU3MBI;

https://m.eds00.ru/OWG81WDV3

https://m.edsoo.ru/VOXABPOPB

https://m.edsoo.ru/L5FTEZ80QX

https://m.edsoo.ru/ZAL6DKFQL
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https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL

47

48

49

50

O0KOBast ¥ MOJIHAsA TOBEPXHOCTh
IIPU3MBI

[Tapannenenunen,
MPSAMOYTOJIbHBIN
napajuleJienunesl U ero CBOMcTBa

IInpamupa: N-yroapHas
nUpamMuia, FpaHu U OCHOBaHHE
MUpaMU/Ibl; OOKOBask M MOJTHAS
MOBEPXHOCTh MMUPAMM/IBL;
NpaBWIbHAS U yCeuEHHAS
nupammuzia

ITpaBuUIBHBIE MHOTOTPAHHHUKHU:
MOHSATHE MTPABUIBHOTO
MHOTI'OI'paHHMKA; TPaBUJIbHAS
npy3Ma U MpaBUIIbHAS
NUpaMuia; IpaBUIIbHAS
TpeyroJibHas MUpaMuIa U
IIPaBUJIbHBIN TeTpasrap; KyO
[IpencraBnenue o MpaBUIbHBIX
MHOTOTpaHHHUKaX: OKTadp,
JOJEKadIp U UKOCAdIP.

https://m.edsoo.ru/ITCOB1WIO

https://m.edsoo.ru/ITOFX00PA

https://m.edsoo.ru/LWNGFZTWE

https://m.edso00.ru/06SH02IDD

51

52

53

CummMeTpust B TpOCTPAHCTBE:
CUMMCTpPUA OTHOCUTCIIBHO
TOYKH, OPSIMOH, TIIIOCKOCTH.
ONEeMEHTBI CUMMCTPUU B
UpaMujiax, napajiesenuneaax,
IMPpaBUJIbHBIX MHOT'OI'PaHHUKAX

Brrunciienue 3nemMeHToB
MHOTOT'PAaHHHUKOB: pEOpa,
JIMaroHasiu, yribl

[Tnomaaps 60KOBOM MOBEPXHOCTH
Y TIOJIHOW TOBEPXHOCTHU MPSIMOM
MPU3MBI, TUIOLIAb OCHOBAHUMN,

https://m.edsoo.ru/SWEUC9ENR

https://m.edsoo.ru/EUP4AMN760

https://m.edso0.ru/SQY9XSIL6
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Teopema 0 OOKOBOM
MTOBEPXHOCTHU NPSIMON IPU3MBI

[Tnomaas 60K0BOM MOBEPXHOCTU

Y TTIOBEPXHOCTH MTPaBUILHOM
MMPaMUIbI, TEOPEMa O TIIOMIATN

54 OOKOBOI MMOBEPXHOCTH 1 https://m.edso0.ru/R22FHBG60
YCEUEHHOW MUPAMUIBI
Iloo2omoska Kk KOHMPOILHOLUL
pabome
55 KOHTP OJIbHAsH paﬁoTa‘.‘N‘93 fo 1 https://m.edsoo.ru/VHYNJQMQD
teMe "MHOTOrpaHHUKH
56 Ananus koumporsHoli pagomo! 1 https:/m.eds00.ru/GM1LC394G
[Tonsitrie 06 00BEME
57 OO0BEM TUPaMHUTBI 1 https://m.edso0.ru/B307P8WTC
58 OO0BEM TUpaMHUTBI 1 https://m.edsoo.ru/PQZ9ED3YF
59 OO0BEM TUpaMHUIBI 1 https://m.edsoo.ru/RZ8BITMU9
60 O0BEM TUpaMHUIBI 1 https://m.edsoo.ru/O0HRFO2LCT
61 OO6BEM TPU3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 O0BEM IPHU3MBI 1 https://m.edsoo.ru/B46EMRRGE
63 Owém pusmp [TodzomosKa 1 https://m.eds00.ru/FIMQWEKET
KOHMPOIbHOU pabome
KonTtpouabsnas pa6ora Ne4 o
64 teme "OOBEMBI 1 https://m.edso00.ru/23S50180N
MHOTOTPaHHHUKOB"
AHanuz KOHmMpoIbLHOU pabomol
[ToBTOpeHme, 0600IIEHNE
65 CUCTeMAaTH3alNs 3HAHUH. 1 https://m.eds00.ru/KXTOCIOJG
[Toctpoenue ceueHuii B
MHOTOTPaHHHKE
[ToBTOpenue, o6o0IIEeHNE
66 CHCTEMATH3AINs 3HAHUM. 1 https://m.edsoo.ru/HKP613JUC

Brrunciienue paccTosHui:
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67

68

MCKAY ABYMA TOUKaMHU, OT
TOYKH O0 pr[MOfI, OT TOYKH J0
IJIOCKOCTH, MECIKIY
CKpCHIMBAIOIIUMUCA ITPAMBIMHA

HTorosasi KOHTPOJIbLHAS
padora

[ToBTOpEeHME, 0000IIEHNE
CHCTEMaTH3aIs 3HAaHUH.
Brruucnenue yrios: Mexmay
CKPEIIMBAIOIIUMUCS TIPSIMBIMH,
MEXTy MPSMOH U TUIOCKOCTHIO,
JIBYTPAHHBIX YTJIOB, YTJIOB
MEXY IIIOCKOCTIMU

OBILEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

https://m.edsoo.ru/KB3EKOA9U

https://m.edso0.ru/X7CJU5LO0
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11 KIIACC

KoanuecTBo yacos JJIeKTPOHHBIE
Ne Hara undgposbie
Tema ypoka Kontposabubie | IIpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTeibHbIE
padoThI padoThI
pecypchl
1 [MoBropenue 3a xkypc 10 kinacca 1 https://www.yaklass.ru
2 I1 10 1
OBTOpEHiE 38 Kype T ftacea https://m.edso00.ru/0341bc2b
3 [ToBTOpenwue 3a kypc 10 knacca 1 https://www.yaklass.ru
4 [ToBTOpEeHME 10 1
BTOpEHHE 38 Kype 11 kacea https://m.edso0.ru/0341bc2b
5 [ToaroToBka K KOHTPOJIBHOMN paboTe. 1 https://www.yaklass.ru
B 0
6 XOAHAT KOHTPOILHAN pavoTa 1 1 https://www.yaklass.ru
Nel
AHaM3 KOHTPOJIBHOM PabOTHI.
Cdepa u map: meHTp, paguyc,
7 Qep P: LEHIP, pariy https://www.yaklass.ru
JTUaMETp; TUIOMIA/lb IIOBEPXHOCTH
cdepbl
Bsaumnoe pacnonoxenue chepsl u
3 MJIOCKOCTH; KacaTeabHas 1
IUIOCKOCTh K cdepe; Miouaib https://m.edsoo.ru/bed12a43
cepsl
N3ob6paxenue chepsl, mapa Ha
9 1 https://m.edsoo.ru/bc15f7f2
miockoct. CedeHus mapa
10 Hunuaapuueckas MOBEPXHOCTb, 1

o0pa3yrolye WIMHIPHIECKON

https://m.edso0.ru/6054b8cl



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1

MMOBEPXHOCTH, OCb
HHHHHHPHHCCKOﬁ IMOBCPXHOCTHU

11

unwHIp: ocHOBaHMS B OOKOBas
MOBEPXHOCTh, 00pa3yoIas 1 OCh;
IUIOIIAAs OOKOBOM M ITOJIHOM
MMOBEPXHOCTH

https://m.edsoo.ru/188f6216

12

N3o0pakenue muwmHapa Ha
IJI0CKOCTH. Pa3BépTka nununapa.
Ceuenus nunuHApa (MIIOCKOCTHIO,
napajuieIbHON WIn
NEPIEHAUKYISIPHON OCU
LHWIHH]IPA)

https://m.edsoo.ru/016e25eb

13

KoHnunueckas moBepxXHOCTb,
o0Opa3yrolire KOHUIeCKOU
MIOBEPXHOCTH, OCh U BEpIINHA
KOHHYECKOU MTOBEPXHOCTU

https://m.edsoo.ru/c94ba09b

14

Konyc: ocHOBaHMe M BepIIHHA,
o0pa3yrolas U 0Ch; IJIOIAIb
OOKOBOH M MMOJIHOW TOBEPXHOCTH

https://m.edsoo.ru/897dd3b2

15

YceuéHHblil KoHyc: oOpasyronye u
BBICOTA; OCHOBaHUS M OOKOBas
IIOBEPXHOCTh

https://m.edsoo.ru/1468bab3

16

N3o0pakeHne KoHyca Ha
mrockoctu. Pa3BépTka KoHyca.
Ceuenust kKoHyca (IIOCKOCTBIO,
MapajuieIbHON OCHOBAHHMIO, U
IJTIOCKOCTBIO, MTPOXOIAIICH uepe3
BEPIINHY)

https://m.edsoo.ru/Obdelbe8
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KOM6I/IHaI_[I/I$I TCJI BpallICHUS 1

17 https://m.edsoo.ru/3cefl10e5

MHOFOFpaHHI/IKOB

MHOrorpaHHuK, OIMKUCAHHBIN OKOJIO

cdepsl; chepa, BIMcaHHAs B
18 MHOTOTPAHHMIC M B TENO https://m.eds00.ru/0b136158

BpauieHus. [lonroroska k

KOHTPOJILHOM paboTe.
19 KonTtposbHasi paGora Ne2 mo

Teme «Tesa Bpamenus»
20 AHanu3 KOHTPOJILHOM PabOTHI
21 IToustue 06 00BéMe. OCHOBHEIE

CBOICTBa 00HLEMOB TeEJI https://m.edsoo0.ru/26a03fb7
22 ¢

Onem AP https://m.edso0.ru/26a03fb7
23 OObEM i pa https://m.edsoo.ru/26a03fb7
24 O6bEM i pa https://m.edsoo.ru/26a03fb7
25 Obnem komyca https://m.edso0.ru/5513d87b
26 O6BEM KoHYCa https://www.yaklass.ru
27 O0BEéM KoHyCa https://www.yaklass.ru
28 O61Eém mapa u noma: chepr! https://m.edsoo.ru/d189bde2
29 O61Eém mapa u nioma chepet https://m.edsoo.ru/d189bde2
30 O6béM 11apa u miomaab cepsl

https://m.edsoo.ru/d189bde2
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ITonoGHBIE TENa B IPOCTPAHCTBE.
CooTHoIIEHNs MEX Ty IUIOIAIMU

31 MOBEPXHOCTEH, 00bEMAMHU 1 https://m.edsoo.ru/810cfleb
noo0HbIX Teu. [loaroroBka x
KOHTPOJIbHOM paboTe
KonTpoubHnasi pabora Ne3 mo
32 I%?;;;?;ﬁpameﬂm" " L https://m.edsoo.ru/4a33a8ab
33 AHaJIN3 KOHTPOJIbHOM padoThl. 1
34 Bekrop Ha miockocTH i & 1 https://m.edsoo.ru/5caefclb
MIPOCTPAHCTBE
35 5;5::5;1;1001{0”“ e 1 https://www.yaklass.ru
36 CrnosxeHue ¥ BBIYUTaHHE BEKTOPOB 1 https://www.yaklass.ru
37 CrnoxeHne ¥ BBIUNTaHUE BEKTOPOB 1 https://www.yaklass.ru
38 YMHOKEHHE BEKTOpa HA YUCIIO 1 https://www.yaklass.ru
39 YMHOXKEHHE BEKTOPA Ha YUCIIO 1 https://www.yaklass.ru
Pa3noxxeHue BekTopa 1o Tpém
40 HEKOMIUJIAaHAPHBIM BEKTOPaM. 1 https://m.edsoo.ru/5caefclb
[IpaBuno napannenenumnena
Paznoxxenue BexkTopa 1o tpém
41 HEKOMILUTAHAPHBIM BEKTOPaM. 1 https://m.edsoo.ru/5caefclb
[IpaBuno napannenenunena
Pemenwne 3a7a4, CBSI3aHHBIX C
42 IIPUMEHEHNEM TPaBUJI ACHCTBUM C 1 https://m.edsoo.ru/5caefclb

BekTopamu (potoTtunsl EI'D)
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43

Pemenuie 3anay, cBSI3aHHBIX C
IIPUMEHEHUEM IPaBUIl ACUCTBUH C
BekTopamu (mpototunsl EI'D)

https://m.edsoo.ru/23f4f089

44

Pemenue 3aa4, CBI3aHHBIX C
IIPUMEHEHUEM IIPaBUIl ACUCTBUM C
BekTopamu (mpototunsl EI'D)

https://m.edsoo.ru/dee379eb

45

Pemenne 3a7a4, CBSI3aHHBIX C
IIPUMEHEHUEM TIPaBUIl ACUCTBUH C
BekTopamu (ripototunsl EI'D)

https://m.edsoo.ru/a28fd74e

46

KoopanHaTHO-BEKTOPHBIN METO
IIPY PELLIEHNU T€OMETPUYECKUX
3a1a4

https://m.edsoo.ru/5a827900

47

[IpssMoyronbHas cucreMa
KOOPJMHAT B MMPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimue 3ana4uu B
KOOpJHUHATax

https://m.edsoo.ru/d3alfe30

48

VYTroa MeXIy BEKTOpaMH.
CkansipHoe pOU3BEICHUE
BEKTOPOB

https://m.edsoo.ru/48db7058

49

Brruucnenue yriioB Mexmy
MPSIMBIMU U TUIOCKOCTSIMH.
[ToaroToBka K KOHTPOJIBLHOM
pa0ore.

https://m.edsoo.ru/725effc4

50

KonTpoasnas padora Ne4 mo
TeMe "'BeKTOpbI M KOOPAMHATHI B
npocrpancrse'

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

51

AHanmM3 KOHTPOJIBHOH paboThI

https://m.edsoo.ru/77c22fc5
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52

[ToBTOpeHue, 06001IeHNE U
CUCTEMaTU3alus 3HAHUM.
OcHoBHbIE (UTYpPHI, HAKTHI,
TEOpPEMBI Kypca
mIaHuMeTpun.(nmpototursl EID)

https://www.yaklass.ru

53

[ToBTOpeHue, 06001IeHNE U
CUCTEMaTU3aLMs 3HAHUM.
OcHoBHbIE QUTYpBI, PaKTHI,
TEOpEeMBbI Kypca

wiaHuMeTpun. (mporotunsl EI'D)

https://www.yaklass.ru

54

[ToBTOpEeHME, 006001IICHUE 1
CHCTEMAaTH3aINs 3HAaHUH.
OcHoBHbIE QUTYpBI, PaKTHI,
TEOpEMBbI Kypca IJIaHUMETPUN

https://m.edsoo.ru/1780ba5d

55

[ToBTOpeHue, 0600IIEHNE U
CUCTEMAaTU3aLMs 3HAHUM.
OcHoBHbIE GUTYpBI, PaKTHI,
TEOpEMBbI Kypca IIIaHUMETPUN

https://m.edsoo.ru/1780ba5d

56

[ToBTOpeHue, 06001IeHUE 1
CUCTEMaTHU3alMs 3HaHUW. 3a/1auu
TUTAHUMETPHUH U METOJIbI UX
pemienus. (mporotunsl EI'D)

https://www.yaklass.ru

57

[ToBTOpeHME, 0600IICHUE 1
cUCTEMAaTH3aIMs 3HAHUN. 3a1auyn
TUTAHAMETPUH U METOJIBI HX
pemenus. (mpototurnsl EID)

https://m.edsoo.ru/1780ba5d

58

[ToBTOpeHME, 00600IIECHUE 1
cUCTEMAaTH3alus 3HaHWH. 3agadu

https://www.yaklass.ru
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IJIAHUMETPUHU U METOJbI UX
peleHus

59

[ToBTOpEeHME, 0000IIEHNE U
cHUCTEMATH3aIUs 3HAaHUN. 3a1aun
TUTAHUMETPUH U METOJIBI X
peuieHus

https://m.edsoo.ru/1780ba5d

60

[ToBTOpEeHME, 0000IIICHNE U
CUCTeMAaTH3allNs 3HAHUH.
OcHoBHBIE GUTYPBI, (PAKTHI,
TEOpEMBI Kypca CTepeOMEeTPHH

https://m.edsoo.ru/1780ba5d

61

[ToBTOpEHME, 0000IICHNE U
CHCTEMaTHu3aIus 3HAaHUH.
OcHoBHbIE GUTYpHI, HaKTHI,
TEOPEMBI Kypca CTepeOMEeTPHH

https://www.yaklass.ru

62

[ToBTOpeHue, 06001IeHUE U
CHCTEeMaTH3aLHs 3HAHUH.
OcHoBHbIE GUTYpHI, HaKTHI,
TEOpPEMBI Kypca CTEpEOMETPUH
(mporotunst EI'D)

https://m.edsoo.ru/1780ba5d

63

[ToBTOpEHME, 0000IICHUE U
CHCTeMaTH3alus 3HaHUH.
OcHoBHbIE GUTYpHI, HaKTHI,
TEOPEMBI Kypca CTepeOMETPHH
(mporotuns! ET'D)

https://m.edso0.ru/078cd184

64

[ToBTOpeHue, 06001IeHUE U
cHCTeMaTH3alus 3HaHUM.
OcHoBHBIE GUTYPBI, HAKTHI,
TEOPEMBI Kypca CTEPEOMETPUH
(mporotunst ET'D)

https://m.edsoo.ru/7491efe0
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[ToBTOpeHue, 06001IeHNE U
CHCTEeMaTH3aIus 3HAaHUH.
OcHoBHbIE (UTYpPHI, HAKTHI,

65 1 https://m.edsoo.ru/4dffda97
TEOPEMBI Kypca CTePEOMETPHH.
[ToaroToBka K KOHTPOJIBLHOM
pabore.
66 Hrorosasi koHTpoOJIbHaAsI padoTa 1
NeS https://m.edsoo.ru/74b2ad91
67 Mrorosast KoHTpoIbHas padora 1 https://m.edsoo.ru/ec24dfc2
Nes5
[ToBTOpEHME, 0000IICHNE U
68 . 1
cucTeMaTu3alus 3HaHuHU https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJbHOM NPOI'PAMMBI

10 KJIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpPeIHEro 001ero od0pa3oBanusi

7
7.1

7.2

7.3

7.4

7.5

7.6

I'eomerpus
OnepupoBaTh NOHATUAMU: TOUKA, IPsMasi, INIOCKOCTb

HpI/IMCHHTL AKCHOMBI CTCPCOMCTPUHN U CIICACTBUA U3 HUX IIPpU PCUHICHUN
TCOMCTPHUICCKUX 3ada1

OnepupoBaTh NOHATHUSAMHU: MAPALIEIBHOCTE WU IEPHEHAMKYIAPHOCTD
HPSIMBIX U IJIOCKOCTEMN

KnaccuumpoBats B3anMHOE pacroioKeHHe MPSIMBIX U TUIOCKOCTEH B
IIPOCTPAHCTBE

OmnepupoBaTh MOHATUAMU: ABYTPaHHBIN yroJl, TpaHH JBYTPAaHHOTO yIJa,
pedpo ABYTrpaHHOTrO yrila, TMHEHHBIH yro IByrpaHHOTO yIia, TpajaycHas
Mepa ABYTPaHHOTO yria

OnepupoBaTh MOHATHUSAMH: MHOTOTPAHHUK, BBIMYKIJIBI M HEBBITYKJIBIN
MHOT'OTPaHHUK, 3JIEMEHTBI MHOTOTpaHHUKA, TPaBUJIbHBII MHOTOTpaHHUK

7.7

7.8

7.9

7.10

7.11

7.12

PacriozHaBaTh OCHOBHBIE BMJIbI MHOI'OI'PaHHUKOB (IIMpaMuja, Npu3Ma,
MIPSIMOYTOJIBHBIN MapajuieNenume;, Kyo)

KnaccupunupoBaTe MHOTOrpaHHUKH, BbIOMpas OCHOBaHMS  JJIs
Kinaccuukauuy  (BBIMYKJIblE M HEBBINYKJIbIE  MHOTOTPAaHHHKH,
MIPAaBUJIBHBIE MHOTOIPDAHHHMKHM, INIPSIMbIE UM HAKIOHHBIE IPU3MBI,
napasJiesenune bl)

OHepI/IpOBaTB ITOHATHUAMU: CCKyliasa IIJIOCKOCTD, CCUCHUC
MHOT'OrpaHHUKOB

OOBSCHATP NPUHIUIBI [OCTPOCHUS CEYEHHUM MHOTOIPAaHHUKOB,
HCIIOJIb3Ysl METOJ CIIE0B

CtpouTh ce4eHHs] MHOTOIPAHHMKOB METOJOM CJIEAO0B, BBINOJIHATh
(BBIHOCHBIE) TTOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD:
BU/I CBEPXY, COOKY, CHH3Y

Pemate 3a1aun Ha HaXOXK/IEHHUE TEOMETPUUYECKHUX BEITMYMH 110 00pa3iam
WU ajNropuTMaM, MPUMEHSS W3BECTHBIC aHAIMTUYECKUE METOMbl MpHU
pEelICHUU CTAaHIAPTHBIX MaTEMaTHYECKMX 3ajad Ha BBIYHCICHHUC
pacCTOSTHUN MEXy IBYMsI TOUYKAMH, OT TOUKH JO0 MPSIMOM, OT TOYKH 10
TJIOCKOCTH, MEXKTY CKPEIIMBAIOIIUMHUCS MPSIMBIMH

7.13

Pemate 3a1aun Ha HAXOXKAEHUE N'€OMETPUUYECKHUX BEJIIMYMH IO 00pa3uam
WM aNropuTMaM, IPUMEHss U3BECTHBIC AHAIMTUYECKUE METOMBI IIpU
pelICHUU CTaHJAapPTHBIX MATEMATHUYECKUX 3aJay Ha BBIUYMCICHUE YIJIOB
MEXKIy CKPEIIMBAIOIIMMHUCS IPSIMBIMHU, MEXAY MPSMON U INIOCKOCTBIO,
MEX1Y INIOCKOCTSAMH, JBYTPAHHBIX YIJIOB



7.14

7.15

7.16

7.17

Beruucnsate 00bEMBI M TUIOIIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3mMa, mupamuia) ¢ MpUMEHEHHEM GOPMYJT, BRIYUCISATH COOTHOIIECHUS
MEXTY TUIOIIASIMHU TOBEPXHOCTEM, 00BEMaMHU MOTOOHBIX
MHOTOTPaHHUKOB

OnepupoBaTh MOHATHUSAMHU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (QUTypBI

W3Bnekarb, mpeoOpa3oBeIBaTh W HMHTEPHPETUPOBATH HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKHX (DUTYpax, TMpenCTaBICHHYIO Ha
YyepTekax U pUCyHKaX

[IpumensTs reomerpuueckue GakThbl ISl PEIICHUSI CTEPEOMETPHUIECKUX
3a/1a4, MPEIIOoJaraloliuX HECKOJIbKO IIAroB PELIEHUs, €CIU YCIOBUS
MIPUMEHEHHUS 33JIaHbl B IBHOU opMme

7.18

7.19

7.20

11 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

[IpumenaTh mpoCTEHIlIME NTPOTPaMMHBIE CpPEICTBA U JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIC CUCTCMBI ITPU PCUHICHUH CTCPCOMETPUICCKUX 3aaaY

HpI/IBOI[I/ITB NPpUMEPBI MATEMATUYICCKUX 3aKOHOMepHOCTeI>'I B IpUpoAC U
JKU3HU, PACIIO3HABATH IMTPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBC

[IpuMeHATH TONIydEeHHBIE 3HAHMS HAa NPAKTUKE: AHAJIU3UPOBATH
peanbHBIE CUTyallUM M IPUMEHATh HM3YyYEHHBIC IOHATUSA B IIpoLecce
MOMCKAa pELIEHUS MaTeMaTHYecKd CQOpPMYIUPOBAHHOW MPOOIEMBI,
MOJICJIMPOBATh PEAJIbHBIE CUTYAllMU HA A3BIKE T€OMETPHUU, UCCIIEL0BATh
ITIOCTPOEHHBIE MOJEIIM C UCIOJIb30BAHUEM I€OMETPUYECKUX NMOHATHH U
TEOpeM, arnrnapara ajareopbl, peraTh NPaKTHYECKUe 3a/1a4H, CB3aHHbBIE C
HAaxO0KJICHUEM reOMETPUYECKUX BEJINYNH

IIpoBepsiemble npeaMeTHbIE Pe3yabTATHI 0CBOEHUS] OCHOBHOM
00pa3oBaTeJIbHOW NMPOrPaMMBbl CPeJHEro 001ero od0pa3oBanusi

6

6.1

6.2
6.3
6.4

6.5

6.6

6.7

I'eomerpus

OnepupoBatb TOHSITUSIMU: [WIHHIPUYECKast MOBEPXHOCTb,
oOpa3zyromye IUINHAPUYECKONW MOBEPXHOCTH, LWIMHIAP, KOHUYECKAs
MOBEPXHOCTh, O00Opasylolye KOHUYECKOW TOBEPXHOCTH, KOHYC,
chepuyeckas MmoBepXHOCTh

PacnioznaBate Tena Bpamenus (MUIUHIP, KOHYC, cdepa u map)
OOBSCHATH CIIOCOOBI OJTYUEHUS TeJl BpallleHUs

KnaccudumupoBaTs B3aUMHOE pacIoNiosKeHUE CPephl U IIIOCKOCTH
OnepupoBaTh MOHITHSIMH: IIAPOBOW CETMEHT, OCHOBAHHE CETMECHTA,
BBICOTA CErMEHTAa, IIapOBOM CJIOH, OCHOBAHHE IIAPOBOTO CJIOSI, BBICOTA
IIAPOBOTO CJI0s1, IIAPOBOM CEKTOP

Beruucasate 00bEMBI U IJIOIMIAJM TOBEPXHOCTEW TEN BpalleHHUS,
FeOMETPUUECKUX TeJl C MPUMEHEHHEM (popMy

OnepupoBaTh MOHATHUSMHU: MHOTOTPAHHUK, BIIMCAaHHBIM B cdepy Hu
OMHMCAaHHBIA OKOJO cdepbl, cdepa, BIHCAHHAS B MHOTOTPAHHHUK WIIH
TEJIO BpallleHUs



6.8

6.9

BBIYHCIATE COOTHOIICHHS MEXAY IUIOIAAIMH ITOBEPXHOCTEH U
00BEMaMH NTOJIOOHBIX TEJI

N3o6paxaTs n3ydaemble GUTyphl OT PYKH M C IPUMEHEHHEM MTPOCTHIX
YEepTEIKHBIX UHCTPYMEHTOB

6.10

6.11

6.12

6.13

6.14

6.15

6.16

6.17

6.18

BBIMONMHATE (BBIHOCHBIC) IJIOCKHE YEPTEKHM M3 PHUCYHKOB HPOCTHIX
00BEMHBIX (UTyp: BHI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tel
BpAIICHUS

M3BnekaTh, MHTEPIPETUPOBATH U MPE0OPa30OBBIBATh MH(POPMAIHIO O
POCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypax, MPEICTaBICHHYIO Ha
4epTekax U pUCYHKax

[TpuMeHSTh TeoMeTprYeCKUe (PAKTHI IS PEIICHHS CTEPEOMETPUICCKUX
3aJa4, Hpeﬂnonara}omux HCCKOJIBKO IIIaroB peI_HeHI/ISI, cClin yCHOBI/Iﬂ
PUMEHEHUS 3aJIaHbl B SBHOW (hopMe

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

BI)IHOJ'IH?[TL HeﬁCTBHﬂ CIIOXKCHUA BeKTOpOB, BBIUUTAHUA BeKTOpOB nu
YMHOXEHHSI BEKTOpa Ha YMCIO, OOBSICHITh, KAKUMU CBOWCTBAMHU OHU
001a7a10T

[TpuMeHsITh MpaBUIIO NTapaJUICIICTIHIIE A TIPU CII0KCHHH BEKTOPOB
OHCpI/IpOBaTB IIOHATUAMMN . I[eKapTOBI)I KOOpIII/IHaTI)I B HpOCTpaHCTBe,
BEKTOP, MOJIYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJIUHATHI BEKTOPA,
yroJl MEXKIy BEKTOpaMH, CKaIPHOE TMPOM3BEACHHE BEKTOPOB,
KOJUTMHEApHbIC ¥ KOMILJIAHAPHBIC BEKTOPHI

HaxomuTh cyMMy BEKTOPOB M MPOM3BEIACHHE BEKTOpA HA YHUCIIO, YIOJ
MEXJIy BEKTOpaMH, CKAISPHOE MPOU3BEICHUE, PACKIAIbIBATH BEKTOP
10 IBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh INIOCKOCTh YPAaBHEHHEM B JIEKapTOBOM crcTeMe KOOpAUHAT

6.19

6.20

6.21

6.22

6.23

Pemate mpocTeliine reoMeTpuyecKue 3aJayd  Ha IPUMEHEHHUE
BEKTOPHO-KOOPAMHATHOTO METO/1a

Pemate 3agaun Ha AOKa3aTelIhCTBO MAaTEMAaTHYECKHX OTHOIICHUM U
HaXO0XIACHUEC TCOMCTPUICCKUX BEJINYNH 1O o6pa3uaM HJIN aJITOpUTMaMm,
ITPUMCHS L HN3BCCTHBIC MCTOABI npu peuicHnun CTaHJAapTHBIX
MaTeMaTHYCCKHUX 3aaa4

[IpuMeHATH mpocCTEHIIME ITPOTrpaMMHBIE CPENCTBA M AJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHUCTEMBI IIPH PELICHUU CTEPEOMETPUUYECKUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U
JKU3HM, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[IpuMeHsATh MONyYEeHHBbIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATH
peaJibHbIE CUTYyallud U NPUMEHSATh HW3YUYEHHbIE IMOHATHS B Ipoliecce
IIOMCKA peIIeHUs] MaTeMaTH4ecKH C(HOPMYIUPOBAHHON MpoOIEMBl,
MOJIEJIMPOBATh pealbHbIE CUTYaI[MH Ha S3bIKE FEOMETPHUH, UCCIIEI0BATD
MOCTPOEHHBIE MOJEH C UCIOJIb30BAaHUEM I€OMETPUYECKUX MOHATUI U
TEopeM, anmapara ajredpsl, pemarh NpakTUYECKUe 3a7auu, CBI3aHHbIE
C HaXx0XJIeHHEM I'€OMETPHUECKUX BEIUYNH



HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUSA

7.1

7.2

7.3

7.4

I'eomerpus

OCHOBHBIE HOHATHUS CTepeOMETpUH. Touka, MpsMasi, MIOCKOCTb, MPOCTPAHCTBO.
[lonatne 00 aKCMOMATUYECKOM TIOCTPOCHHU  CTEPEOMETPUH:  AKCHOMBI

CTEPCOMETPHHU U CICACTBUA U3 HUX

B3anMHOe pacronoxkeHne INOpsAMBIX B IIPOCTPAHCTBE:  IEPECEKAOIIHECH,
napajuleJIbHble W CKpelMBaroIuecs mpsMble. [lapamienbHOCTh NPSIMBIX U
IUVIOCKOCTEH B INPOCTPAHCTBE: MapajulelbHbIE NpPSIMbIE B IPOCTPAHCTBE,
MApaJIENBHOCTD TPEX MPSAMBIX, MAPAJUICIBHOCTh NPSIMOM M IUIOCKOCTH. YTJIbI C
COHAIIPABJIICHHBIMM CTOPOHAMM, YTOJ MEXIy HpSIMBIMA B IPOCTPAHCTBE.
ITapamiensHOCTD IIJIOCKOCTEM: rapajie/ibHble IJIOCKOCTH, CBOMCTBA
napajulenbHeIX miockocted. [Ipocreiimine mpocTpaHCTBEHHblE (UTYpHl Ha

TUIOCKOCTH: TETPadIp, KyO, mapajuielienuIe, TOCTPOSHHE CCUCHUI

[leprieHIUKYIAPHOCTh MPSAMOM M IIJIOCKOCTH: IIEPIECHIUKYISIPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, MPSMbIE MApPAJUICIbHBIE WM IEPIEHAMUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK NEPHCHAMKYJIAPHOCTH IPSAMOM M IUIOCKOCTH, TEOpeMa O MpsMOH
NEPNEHAUKYISIPHON IIJIOCKOCTH. YTJbI B MPOCTPAHCTBE: YO MEXIY HPSIMOU H
IJIOCKOCTBIO,  JIBYIPAHHBIA  YroJl, JIMHEWHBIA Yrojdl JBYI'PAaHHOIO  yrja.
IlepnieHIUKyNSp M HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH A0 IUIOCKOCTH, PACCTOSIHHUE
OT MPSIMOH 10 TNIOCKOCTH, MPOEKLUs (PUTYpHI Ha IIOCKOCTh. [leprnenanKyIsipHOCTh
IJIOCKOCTEM: MPU3HAK NEPHEHIUKYIISIPHOCTH JIBYX IUIOCKOCTEH. Teopema o Tpéx
NEPIEHIUKYIIApax

[loHsiTHE MHOTOrpaHHMKA, OCHOBHBIE 2JEMEHTHl MHOTOTPAHHMKA, BBIIYKIBIE U
HEBBIIYKJIbIE MHOTOI'DaHHUKH, Pa3BEPTKa MHororpaHHuka. IIpmsma: n-yronpHas
NpuU3Ma, TPaHU U OCHOBAHMS MPHU3MBI, MpsAMas U HAKJIOHHAS MPU3MBbI, OOKOBas U
TOJTHAS ITOBEPXHOCTH IIPU3MBL. [Tapamtenenunen, MIPSMOYTOJIbHBIN
napajulejienunen U ero cpoicrsa. [Iupammpa: N-yronpHas nupamuzna, TpaHd U
OCHOBaHUE NHUpaMubl, 00KOBas U MOJIHAS OBEPXHOCTh MUPAMUbl, IPAaBUIbHAS U

yceuéHHas NupaMuaa. OJIEMEHTbl Mpu3Mbl M nupaMuisl. [IpaBunbHbIE



7.5

MHOTOTPaHHUKU: MOHSATUE MPaBUJIBHOIO MHOIOTPAHHUKA, IPaBUJIbHAS MpPU3Ma U
MpaBUjbHAs MHpaMUJa, MPAaBWIbHAS TPEYroibHas NUPAMUAA WU IPaBUIIbHBIN
TeTpasap, KyO. IIperncraBmeHue O NpPaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noJexa’ap 1 ukocasapyrue CeueHust IpU3Mbl U TMPaMUIbI

CummeTpusi B MPOCTPAHCTBE: CHUMMETPUSI OTHOCUTEIBHO TOYKH, HPSIMO,

IIJIOCKOCTH. OIEMEHTHI CUMMCTPHUHU B nmupamMuiax, napajjicjicnmicaax,

IIpaBHUJIbHBIX MHOT'OI'PaHHHUKaX

7.6

7.7

Brruucnenue sneMeHTOB MHOTOTPAaHHUKOB: péOpa, AuaroHaidu, yrisl. [Liomanb
OOKOBOIl TMOBEPXHOCTH M TIONHOM IMOBEPXHOCTH MPSIMOW MPHU3MBI, IUIOMIAlb
OCHOBaHMi, TeopeMa 0 OOKOBOM MTOBEPXHOCTH MPSAMO¥H Mpu3Mbl. [Litommans 60KoBo#M
MOBEPXHOCTU M TMOBEPXHOCTU NPABWIBHOM MUpaMuUIbl, TEOpeMa O IUIOLIAIU

yceu€HHou nupamusl. [lonsarue 06 00bEMe. OObEM NMUpaMuIbI, TPU3MBI

[TogoOubie Tema B mpoctpaHcTBe. (COOTHOIIEHUS MEXAY  IUIONMIAISIMHU

MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TN

11 KUIACC

Kon
6

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

I'eomerpus

6.1

6.2

6.3

[unuaapudeckas MOBEPXHOCTh, 00pa3yrollue IMIMHIPUYECKON MOBEPXHOCTH,
OCh UIWIMHAPUYECKOW MOBEpXHOCTH. IluamHAp: oOCHOBaHMS W  OOKOBas
MMOBEPXHOCTh, 00Pa3yroIIas U 0Ch, TUIOMIAIb OOKOBOH U IMOJTHON TTOBEPXHOCTH

Konuueckass MmoBEepXHOCTh, OOpa3yloINUe KOHHYECKON TIMOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MOBEpXHOCTH. KOHYC: OCHOBaHWE M BEpIIMHA, 00pa3yroIias
U OCh, IUIOIMIaJb OOKOBOW M TIOJIHOW TIOBEPXHOCTH. YCEUEHHBIH KOHYC:

o0pa3yromiye 1 BEICOTa, OCHOBaHHS U OOKOBasI MOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, AMaMeTp, IUIOMIalb TOBEPXHOCTH chephl. Bzanmuoe

pacrionioskeHre chepsl U IIIOCKOCTH, KacaTelabHas TUIOCKOCTh K cdepe, TUIomaib

cdepsl

6.4

6.5

6.6

N300paskeHue Tes BpalleHus Ha IIOCKOCTU. Pa3BEpTka mumuHapa u KoHyca

KomOuHnammu Ten BpalleHuss ¥ MHOTOI'PAaHHHKOB. MHOTOTpaHHUK, ONHCAHHBIN
0Ko0JI0 cepsl, cepa, BIUCaHHASA B MHOTOI'PAaHHUK, WM TEJIO BPaILlEHHS

[Tonstre 06 06vEMe. OcHOBHBIE cBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapajuienenunena u ciueactsus u3 He€. OO0bEM IMIMHpA,

konyca. O0bEM mapa u rionaab cGepol



6.7

6.8

6.9

6.10

[TogoOubie Tenma B mpoctpaHcTBe. COOTHOIICHHS MEXAY  IUIOIIAISIMHU

MMOBEPXHOCTEH, 00bEMaMH TIOIOOHBIX TEIT

Ceuenus umiuHApa (MapauieibHO W MEPHEHAMKYISPHO OCH), CEYEHHUs KOHYyca

(napanneanoe OCHOBAHUIO U ITPOXOAAIIEC YCPE3 BepH_II/IHy'), CCUCHHUA IIapa

Bekrop Ha mimockoctd U B mpocTpaHcTBe. ClIOKEHUE W BBIYMTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha yucio. Pa3noxkeHne BeKTopa 1o TpéM HEKOMILIAHAPHBIM
BektopaM. lIpaBwio mnapawienenunena. Pemenue 3amad, CBSI3aHHBIX C

IIPUMEHEHNEM IIPABUJI ACUCTBUM C BEKTOPaMU

[IpsimoyronpHasg cucrema KOOpAMHAT B MpocTpaHcTBe. KoopawHaThl BEKTOpA.
[Ipocreitmue 3amaun B KOOpJAMHATaX. Yroil Mexay Bekropamu. CkalspHOe
MIPOU3BEJCHUE BEKTOPOB. BhIUKCIIEHHE YIIIOB MEXAY NPSAMBIMHU U ILIOCKOCTSMHU.

KoopauHaTHO-BEKTOPHBIN METO MPH PEIICHUH T€OMETPUYECKUX 3314



IPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJbTATaAM O0CBOCHUS
NPOBEPSIEeMOr0  OCHOBHOI 00pa3oBaTeIbHOI IPOrpaMMbl CpeHero oo1ero
TpeOOBaHUSA o0pa3oBaHus

Brnanenne meromamMu J0Ka3aTeNbCTB, AITOPUTMAaMHU DPEIICHHS 3a/1ad,
yMeHue (opMynupoBaThb W ONEPUPOBATh MOHATHUSAMM: OIPE/EICHUE,
aKcHoMa, Teopema, CIIEJICTBHE, CBONCTBO, NPHU3HAK, JOKa3aTENbCTBO,
PaBHOCHJIbHBIE (OopMyIHPOBKH; PUMEHSTh ux; yMeHue
dbopmynupoBaTh 00paTHOE ¥ MPOTHBOIOJOXKHOE  YTBEPIKICHHE,
NPUBOAUTH HPUMEPbl M  KOHTPIPHUMEPHI, HCIOIb30BaTh METO]
MaTeMaTHYECKOW WHIYKIIMW; MMPOBOAUTH JOKa3aTeNbHbBIC PACCYKICHUS

1 OpU  pelIeHHH 3a/1ad, OICHHWBATh JIOTMYECKYIO IPABUIBHOCTb
pacCyXIeHHH; YMEHHE ONEpUpOBaTh IOHATHUSMH: MHOMECTBO,
MOJIMHOKECTBO, OTIEPAIlM HaJ MHOXECTBAMH; YMEHHE HCIIOJIB30BATh
TEOPETUKO-MHOKECTBEHHBIM  ammapaT s  OINUCaHHUsA  peajibHBIX
MPOLIECCOB | SBJICHUI M NMPHU PEIICHUH 33134, B TOM YHUCIE U3 JPYTHX
y4eOHBIX TPEAMETOB; YMEHHE ONIEPUPOBATH MOHATUSAMU: Tpad, CBAZHBIH
rpad, nepeBo, IMKI, Tpad Ha MIOCKOCTH; YMEHHE 3a1aBaTh U OMHICHIBATH
rpadbl pa3IMYHBIMU CIIOCOOAMU; HMCIIONB30BaTh rpadbl MPH pEIICHUH
3amaq

VYMeHue onepupoBaTh NOHATHAMM: HATypalbHOE YHCIIO, LEJI0E YUCIIO,
CTEINEHb C LIEJIBbIM [10Ka3aTeIeM, KOPEHb HATYPAJIbHOM CTENEHH, CTENIEHb
C palMOHAIBHBIM  IIOKa3aTeleM, CTENEeHb C  JIEHCTBUTEIbHBIM
mokaszarejaeM, JiorapudM UHClla, CHHYC, KOCHHYC M TaHI'EHC
IIPOM3BOJILHOIO YHUCJIA, OCTaTOK IO MOJYJI0, PALMOHAIBHOE YHCIIO,
UPpPALMOHAJIBHOE  YUCJIO, MHOYKECTBA  HATypaJbHBIX,  LEJbIX,
pallMOHANBHBIX, JACHCTBUTEIBHBIX YHCEI; YMEHHME HCIOJIb30BaTh
IIPU3HAKU JE€IUMOCTH, HAUMEHBIIUN OOIIMN NEIUTENh U HauMEHbIIEe
of1ee KpaTtHoe, aropuT™ EBKiMa npu perieHny 3a1ad; 3HaKOMCTBO ¢
pa3IMYHBIMM  TO3UIMOHHBIMM  CHCTEMaMU  CUYHMCIIEHUS; YMEHUE
BBINOJIHATh BBIYMUCIICHUE 3HAYEHUH U MpeoOpa30BaHUs BBIPAXKEHUH €O

2 CTENEHAMH U norapupmamu, npeoOpa3oBaHus IPOOHO-PATMOHATBHBIX
BBIPAQ)KEHUI; YMEHHUE OINEpPUPOBaTh HMOHATUSAMM: IOCIIEIOBATEIBHOCTD,
apupMeTHyecKasi ~ MPOrpeccus, reoMeTpHuuecKas nporpeccus,
OeCKOHEUHO yObIBaroIlasi TIeOMETpUYEecKass IPOrpeccusi; yMeHHe
3aJ1aBaTh [10CJIEI0BATEILHOCTH, B TOM YHUCJIE C IOMOLIbIO PEKYPPEHTHBIX
¢dbopMys1; yMEHHE OIEpUPOBaTh IOHATUAMHU: KOMILIEKCHOE YHCIIO,
COTPSKEHHBIE KOMIIEKCHBIE YMCIIAa, MOJYJIb U apTyMEHT KOMIUIEKCHOIO
yuciaa, (¢GopmMa 3alMCH  KOMIUIEKCHBIX 4Hceldl (reoMeTpuuecKas,
TPUTOHOMETpUYECKass M  airedOpaudeckas); yMeTb IMPOU3BOAUTH
apupMeTHyecKue IeHCTBUS C KOMIUIEKCHBIMU YHCIIaMH; NPUBOIUTH
IIPUMEpPbl  UCIOJB30BAaHUS  KOMIUIEKCHBIX  4YMCEJ;  ONEPUpOBATh
MOHATUSAMU: MaTtpura 2x2 u  3X3, OnpeneauTesib MaTpUIIbl,
re€OMETPUUYECKUN CMBICT ONPENETUTENS



YMeHue onepupoBaTh MOHATHAMM: PallMOHAIBHBIE, UPPALMOHAJIBHEIE,
noKas3areJbHbIe, CTEeIIEHHbIE, JIorapu(MUIecKre, TPUTOHOMETPHUYECKHUE
YpPaBHEHHs M HEPABEHCTBA, MX CUCTEMBI; YMEHHE OIEPUPOBATh
MOHSTUSMM: TOXKJIECTBO, TOXKAECTBEHHOE NpPeoOpa3oBaHUE, YypaBHEHHE,
HEPABEHCTBO, CHCTEMa YpPaBHEHUH M HEPABEHCTB, PaBHOCHIBHOCTH
YpPaBHEHU, HEPABEHCTB M CHCTEM; YMEHHE pellaTh ypaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILIBIO Pa3IUYHBIX NPUEMOB; PEIIATH
YpaBHCHUA, HCPABCHCTBA U CHUCTCMbI C IMapaMCTpPOM; IMNPHUMCHIATH
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI U PEIICHUS MaTeMaTHYECKUX
3a7a4 ¥ 3a]1a4 U3 PA3IMIHBIX 00JIacTel HAYKU U peaslbHOU KU3HU

YMeHue onepupoBaTh NOHATHAMH: (YHKIHS, YETHOCTH (PYHKIWH,
NEePUOANYHOCTh (YHKIMH, OTPAaHWMYCHHOCTh (DYHKINH, MOHOTOHHOCTH
GbyHKINHU, SKCTpEeMyM (PYHKIIUH, HANOOJIbIlIee ¥ HANMEHBIIIEE 3HAUYCHHS
(bYHKIIMH Ha IPOMEKYTKE, HETIPEPbIBHAS (DYHKIIHS, ACUMIITOTHI rpaduka
GbyHKIMHU, IepBasi U BTOpasi MPOU3BOIHAS (PYHKIIHH, TEOMETPUIECKUNA U
¢bu3MyecKkuii CMBICT TPOU3BOJIHOHW, IEpBOOOpasHas, OIpeAeIEHHBIN
MHTETpal,; YMEHHE HAaXOAHWTh ACUMITOTHI Tpaduka (yHKIUU; yMEHHUE
BBIYHCIISATE TPOU3BOJHBIC CYMMBI, TIPOM3BEACHUS, YAaCTHOTO U
KOMIO3UIIMN (YHKIUN, HAXOIUTh ypaBHEHHE KAacaTEIbHOW K TpaduKy
(GYHKINU; YMEHUE HAXOJIUTh MPOU3BOIHBIC 3JIEMEHTApHBIX (DYHKIIMIA;
YMEHHE WCIOJIb30BATh IMPOU3BOJHYIO IS HWCCIIEAOBaHUS (YHKINH,
HaXO/IUTh HAWOOJBIINE W HAaUMEHbIINE 3HAUYeHUs (YHKIMHA; CTPOUTH
rpadMKu MHOTOWICHOB C MCIIOJB30BAHUEM aIlllapaTa MaTeMaTHIeCKOTO
aHajau3a; MPUMEHATh NPOU3BOIHYIO JJS HAXOXKJIEHHS HAWIydlIero
pelieHnsi B MPHUKIATHBIX, B TOM YHCIE COIMAaIbHO-DKOHOMHYECKUX M
¢bu3nueckux 3agavax; HaXOAUTh MJIOMIATU U 00BEMBI (PUTY C MOMOILBIO
WHTETpaja; MPUBOIUTH MPUMEPHI MAaTEMaTHUYECKOTO MOJCITUPOBAHHS C
NOMOIIBIO AU depeHInaNbHBIX YpaBHEHUI

YMeHue onepupoBaTh MOHATHAMU: Trpaduk (QyHKUIUH, oOpaTHas
byHKIMsA, KOMIO3UIUsS (YHKIWN, JTUHEHHAss (QYHKIUSA, KBagpaTHYHAs
GyHKUMS,  palMOHaJIbHAs  (YHKLUS, cTereHHass  (yHKIHMA,
TPUTOHOMETpPHYECKHE (YHKIMH, OOpaTHbIE TPUTOHOMETPHUECKUE
GbyHKUMH, MOKa3aTelbHass M Jorapupmuueckas (yHKIUHM; yMEHHE
CTPOUTh TpaUKH W3YYEHHBIX (DYHKIMH, BBIIOJIHATH IMPEeoOpa3oBaHUA
rpaduKoB (PYHKIMH, UCTIOIB30BaTh TpaGUKH AJIs U3YUEHHUs IPOLIECCOB U
3aBUCHMOCTEH, MPU PELIEeHUH 3a7ayd U3 JPYruX y4eOHBIX MPEIMETOB U
3aJ]a4u U3 peajbHOM JKU3HU; BhIpakaTh (OPMYJIaMU 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU; HCIIOJIb30BATh CBOWCTBA U rpaduku (yHKUMN Ui
peleHus ypaBHEHUH, HEpaBEHCTB U 33/1a4 C IMapaMeTpaMu; n300pakaTh
Ha KOOpPAMHATHOM IIJIOCKOCTM MHOXECTBA pEIICHWN YpPaBHEHMI,
HEPABEHCTB U UX CUCTEM

YMeHue pemaTbh TEKCTOBBIC 3aJla4W PA3HBIX THIIOB (B TOM YHCJIC Ha
IMPOUCHTHI, J0JIM U 4aCTH, HA ABUXXCHUC, pa60Ty, CTOUMOCTBH TOBApoOB U
YyCJyr, HaJIOTru, 3a1a4y U3 obnactu YHpaBJICHUA JINYHBIMHU U CEMEUHBIMU
(bI/IHchaMI/I); COCTAaBJIAThb BbIPAKCHHA, YPABHCHHUA, HCPABCHCTBA U HX
CHUCTCMBI M0 YCJIOBHIO 3ada4du, MCCJICOAOBATH IOJTYYCHHOC PCIICHHUEC U
OLICHNBATDH HpaB,Z[OHOI[O6HOCTL pE3yjIbTaTOB; YMCHHC MOACINPOBATH
pCAJIbHBIC CUTyallMH HA A3BIKEC MATCMATUKH, COCTABJIATH BBIPAXKCHUA,
YpaBHCHHA, HCPABCHCTBA MW HUX CUCTEMbI 110 YCJIIOBUIO 3aJa4vu,
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HCCIEA0BAaTh ITOCTPOEHHBIE MOJEIHM C HCIOJB30BAHUEM ammapara
anreOppl, UHTEPIIPETUPOBATH MOITYUEHHBIN pe3yIbTaT

YMeHue onepupoBarh NOHATUIMU: CpeHEE apu(PMETUUECKOE, METUaHa,
HauOoJplllee M  HauMEHblee 3HAa4yeHWs, pasMax, JAUcHepcus,
CTaHIAPTHOE OTKJIOHEHUE 4YHCIOBOIO HA0Opa; yMEHHE U3BICKaTh,
UHTEPNPETHPOBaTh MH(OPMAIMIO, MPEACTaBICHHYIO B TabiuIax, Ha
auarpamMmax, rpaukax, OTpa)karollylo CBOMCTBAa peasibHbIX IIPOLECCOB
U SIBJICHUH; NpPEeACTaBIATh HHPOPMALMIO C MOMOILBIO TaOIUL H
auarpamMm; HCCICA0BAaTb CTATUCTHYCCKUC OaHHBIC, B TOM YHCIC C
IpPUMEHEHHEM TIpadUYecKux MEeTOJOB U JJIEKTPOHHBIX CPEICTB;
rpaMuecKd UCCIEA0BaTb COBMECTHBIE HAONIOAEHHUS C IIOMOIIBIO
JMarpaMM paccerBaHus U JIMHEHHON perpeccuu

YMeHue onepupoBaTh MOHITHUSMH: CIy4YalHBIA OMNBIT M CIydailHOE
COOBITHE, BEPOSTHOCTh CIIY9alHOTO COOBITHS; YMEHHE BBIYUCIIATH
BEPOSITHOCTh C HCIOJB30BaHUEM TIpaUUECKUX METOJOB; NMPUMEHSATH
(OpMYIIBI CIIOKCHHSI U YMHOXCHHSI BEPOSITHOCTEH, (popMyny MOTHON
BepOSTHOCTH, hopmyny bepHyiiu, komOuHaTOpHBIE (HaKTHI U HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH PEATbHBIX COOBITHH; yMEHHE OIepUPOBATH
MOHATUSMHM: CIIy4ailHas BeJIMYMHA, paclpeiesieHue BepOsITHOCTEH,
MaTeMaTUYeCKOe OXKUJAHUE, JUCIEPCUS U CTAHJIAPTHOE OTKJIOHEHHE
CIIly4aifHON BeNUYMHBI, (YHKUMU pacnpenesieHus ¢ IUJIOTHOCTU
PaBHOMEPHOTO, TIOKa3aTeIbHOTO W HOPMAJIBHOTO PAaCIpPEICIICHHIA;
YMEHHE HCIOJNb30BaTh CBOMCTBA M3YUEHHBIX pacHpelesieHud Juis
pelieHust 3aja4; 3HaKOMCTBO C TOHSTHUSMH: 3aKOH OOJBIIMX YHCET,
METOJIbI BBIOOPOYHBIX HCCIEAOBAHUN; YMEHHE NPUBOAUTH MPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBIIMX YHCET B MPHUPOJIHBIX W OOMICCTBCHHBIX
SIBJICHUSX; YMEHHE OTIEpUPOBATh OHATUSMHU: COYETaHHE, TIePEeCTaHOBKA,
YUCJIO COYETAHUM, YHUCIIO TEepecTaHOBOK; OwmHOM HproToHa; ymeHwue
MPUMEHSTh KOMOUHATOPHBIE (PaKThI M PACCYKICHUS LI pELICHHs 337124,
OIICHMBAaTh  BEPOSITHOCTH  PEAIbHBIX  COOBITHIA; COCTaBJISITh
BEPOSITHOCTHYIO MOJIENTb M1 HHTEPIPETUPOBATH OTYyUYEHHBIA Pe3yabTaT

YMeHue omnepupoBaTh IMOHATHUAMHU: TOYKA, HpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEIMYMHA YIJa, IUIOCKUHA Yrodi,
JBYIPAaHHBIN Yroj, TPEXTPaHHBIM YroJs, CKpELIMBArOIIUECs MpsMbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISIPHOCTh NPSIMBIX M IIOCKOCTEN, yroJ
MEXJy NPSAMBIMH, YTOJ MEXAYy HPSIMOM M IJIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU, PACCTOSTHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE MEXTY
IPSIMBIMH, PACCTOSIHUE MEX Y IUIOCKOCTSAMH; YMEHHE UCIIOIb30BaTh MPU
peleHnH 3a/1a4 U3y4YeHHBIe (DAKThl M TEOPEMBI IJIAHUMETPUH; YMEHUE
OLIEHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIET0 MHpA; CTPOMUTH
MaTeMaTHYECKUE MOJETH C TOMOIIbI0 T€OMETPUYECKHUX TOHIATUN H
BEJIMYMH, PELIaTh CBA3aHHbIE C HUMH MTPAKTHYECKUE 3a]1aun

YMeHue onepupoBaTh MOHATHIMU: IUIOMAIs QHUTYPhI, 00BEM (uUTypHI,
MHOTOTPaHHHK, TPABUIBHBI MHOTOTPAHHUK, CEYEHHE MHOTOTPAHHUKA,
Ky0, Tmapaiienenuie]), Mmpu3Ma, NHpamuna, (Gurypa u MOBEPXHOCTH
BpalleHUs, HIMHAP, KOHYC, map, cdepa, miomanb cdepsl, MIomans
MOBEPXHOCTH THUPAMUIBI, NMPHU3MBI, KOHycCa, IWIMHApA, 00bEM KyOa,
NPSIMOYTOJIBHOTO TNapaulesenuneaa, MUPaMuabl, TPU3MbI, HWINHIPA,
KOHYycCa, Imapa, pa3BépTKa MOBEPXHOCTH, CEUCHHUS KOHYCa W IWIMHApA,
napajjielibHble OCH WJIM OCHOBAHHIO, CEYEHHME Ilapa, IUIOCKOCTb,



Kacaromascs cgepsl, IWINHAPA, KOHYCa; YMEHHE CTPOMTh CEUeHHE
MHOTOTpaHHHKA, H300pakaTh MHOTOTPAHHUKH, QUTYPHI U TIOBEPXHOCTH
BpAILICHUS, UX CEYEHHS, B TOM UHUCIIE C TOMOLIBIO JIEKTPOHHBIX CPEACTB;
yMEHHE MPUMEHSTh CBOICTBA T€OMETPUUECKUX (PUTYp, CAMOCTOSITENILHO
(bopMyIMpOBATH OIpEIeNeHUs U3ydaeMbIX (PUTYp, BbIABUTATh THIIOTE3bI
O CBOIICTBax M NMPHU3HAKAX I€OMETPUYECKUX (Uryp, 000CHOBBIBATH WU
orpoBepraTb HUX; YMEHHE HpPOBOJUTH Kiaccupukanuio ¢uryp mno
pa3IMyYHBIM TpPU3HAKAM, BBINOIHITH HEOOXOAMMBIE JOIMOJIHUTEIbHbBIE
IIOCTPOEHUS
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YMeHue omnepupoBaTh MOHATUSAMH: JBIJKEHHE B TPOCTPAHCTBE,
napajuieIbHBIA IEPEHOC, CHMMETPUS Ha IUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00US, MMOAO0OHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHBIC U MMOJOOHBIE (PUTYPHI, B TOM YHWCIIE B MPHUPOJE,
UCKYCCTBE, apXUTEKType; HCIOJIb30BaTh N'€OMETPUYECKHE OTHOIICHUS
NpU PElIeHUH 3ajlad; HaXOJIUTh T€OMETPUYECKHE BEIMYUHBI (JUIMHA,
yroi, IUIOMIaab, O0OBEM) MpH pEIIeHWH 3a7ad U3 JPYruX Y4eOHBIX
MIPEIMETOB U U3 PEaTbHOM )KU3HU; YMEHUE BBIUYUCIISATH TEOMETPHUECKHUE
BEeJMYMHBI (UIMHA, YTroJl, IJIOIIaab, 00bEM, IUIONIA/lb MOBEPXHOCTH),
UCTIONB3Yysl M3y4eHHBIE (OPMYIBI M METOJBI, B TOM YHCJE: TUIOUIA]b
MOBEPXHOCTHU MUPAMUJIBL, TPU3MBI, KOHYCA, [IWIMHAPA, IJI0MAab Chepsl;
00bEM Ky0a, MPSMOYTOJIBHOTO Mapajulelenunesa, MMpaMubl, IpU3MBI,
IWINHIpPA, KOHYca, IIapa; yMEHHE HaXOJUTh OTHOIIEHHE OO0BEMOB
10J1I00HBIX QUryp

YMeHue onepupoBaTh HOHATHIMHE: IPIMOYTOJIbHAS CHCTEMAa KOO/ IMHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTODOB,
MPOM3BEICHNE BEKTOpa Ha YHCJIO, pa3jioKEHUE BEKTOpa Mo 0Oasucy,
CKaJIIIPHOE TIPOM3BE/ICHUE, BEKTOPHOE MPOU3BEACHUE, YTOJI MEXKIY
BEKTOpaMH;, YMEHHUE UCIIOJIb30BaTh BEKTOPHBINA U KOOPAMHATHBIA METO/
JUIL pEIICHUs] TEOMETPUYECKUX 3a7ad M 3aJad JAPYruX Y4eOHBIX
IPEIMETOB

YMmeHue BbIOMpaTh TMOAXOMAIIMN METOJ IS pEIIeHHs 3a/1a4H,
IIOHMMAHHE 3HAYMMOCTM MATEMaTUKH B U3YYEHUU IPUPOIHBIX H
OOIIECTBEHHBIX MPOIECCOB M SIBICHUH; yMEHHE paclo3HaBaTh
IIPOSIBJIEHUE 3aKOHOB MAaTEMaTHKU B MCKYCCTBE, YMEHHE IPHUBOAUTH
IIPUMEPBl  MAaTEMAaTUYECKMX OTKPBITUA POCCUHCKOM W  MHUPOBOU
MaTEMaTHYECKON HaAYKH



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA EI'D
IHO MATEMATHUKE

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUA

Koxa
1 Uucna v BBIYUCIICHUS
1.1 Hatypanbnble u nemnsie yncina. [Ipu3Haku 1eTMMOCTH LETBIX YUCEeT
19 Panmonaneupie umncia. OOBIKHOBEHHBIE U JECSITUYHBIE JIPOOH, TMPOICHTHI,
OeCcKOHEUYHbIE EPHUOUUECKUE TpooU
13 Apudmernueckuit KOpCHE HATypaJbHOM cTeneHu. J{eHcTBUs ¢ apupMEeTHIECKUMU
KOPHSIMHM HaTypajibHOU CTENIEHU
14 Crenens ¢ 1enbM nokasaresnaeMm. CTeneHb ¢ pallMoOHAIbHBIM Noka3aTesneM. CBoiicTBa
CTETICHH
15 CuHyc, KOCMHYC M TaHI€HC YMCJIOBOTO apryMmeHTa. ApKCHHYC, apKKOCHHYC,
apKTAaHTE€HC YUCIIOBOTO apryMEeHTa
1.6 Jlorapudm yucna. [lecsTHyHbIe U HATYpaJIbHBIE JOTapUPMBI
JleiictButenpHbie 4ucia. ApuQMETHUECKHE ONepaluud C JICHCTBUTCIBHBIMU
1.7 yucnamu. [IpubnuxEHHbIC BRIYUCICHUS, IPABUIIA OKPYTJIICHHUS, TPUKUAKA U OIICHKA
pe3yabTaTa BEIYUCICHUN
1.8 [TpeoOpa3oBaHue BBIPAKCHUMA
1.9 KommekcHsie yucna
2 VYpaBHEHUs U HEPABEHCTBA
2.1 Llenble U 1pOOHO-paAIIIOHANIEHBIE YPaBHEHHUS
2.2 HppanmoHanpHble ypaBHEHHUS
2.3 TpuronomeTpuyeckue ypaBHEHHS
2.4 [TokazaTenpHBIC U JOTAPUPMUUECKUE YPABHEHUS
2.5 I{enpie 1 1poOHO-palMOHATILHBIE HEPABEHCTBA
2.6 WppanmonanbHble HEpaBeHCTBA
2.7 [TokazaTenbHBIC U JOTapUPMUUECKIE HEPABCHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucTtemMbl U COBOKYITHOCTH YPaBHEHUI 1 HEPABEHCTB
2.10 VYpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Matpuiia cucTeMsl JIMHEHHBIX ypaBHEHUH. OnpeenuTellb MaTPHILIbI
3 @OyHK1H U rpaduku
31 Oynkiys, cnocoOsl 3amanus Gynkimuu. I'padux ¢ynkmuu. B3zaumao obpatHbie
¢byukun. YétHple u Heu€THbIe QyHKIMU. [leproauueckue GpyHkuuu
OO6mactp ompeneneHuss W MHOXKECTBO 3HadueHWid ¢GyHkumu. Hymu ¢yHKINAN.
39 [TpomMexxyTKH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIMH.
Maxkcumymbl ¥ MUHHUMYMBI (yHKIuH. HanOospiiee W HauMeHbIlee 3HAYCHUE
(GYHKIIHMU Ha TPOMEKYTKE
33 CrenenHas (yHKIMS C HaTypaJlbHbIM M LeNbIM ToOKa3zateneM. EE cBoiicTBa u
rpaduk. CoiicTBa 1 rpaduk KOpHsI N-0il CTETICHN
3.4 Tpuronomerpuueckue GyHKIHUU, UX CBOMCTBA U TpadUKu




3.5

[TokazarenbHast u Jorapudmuyeckas GyHKINH, X CBOMCTBA U TpaduKu

Toukm paspeiBa. AcumnTorhl TpadukoB ¢GyHkmmidi. CsolicTBa  (DyHKIHH,

36 HEIPEPBIBHBIX HA OTPE3KE
3.7 ITocienoBaTeabHOCTH, CIOCOOBI 3a1aHUsl ITOCIIEIOBATENLHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpuueckas nporpeccui. @opmyia CI0XKHBIX MPOLIEHTOB
4 Hauana maTeMaTH4ecKkoro aHaiusa
4.1 [TpousBonHas GpyHkiun. [Tpon3BoaHbIE 3IeMEHTAPHBIX (HYHKIUN
[IpuMeHeHHe NPOU3BOJHOM K HCCIEAO0BaHHIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHrne HauOonbliero 1 HaMMEHbUIETo 3HaueHus (QyHKUIUU Ha
OTpe3Ke
4.3 ITepBooOpasnas. MuaTerpan
5 MHokecTBa 1 JOrMKa
5.1 MHokecTBO, onepanuu Haj MHOXecTBaMu. [luarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposITHOCTh 1 cTaTUCTHKA
6.1 OnwucarenpHasi CTAaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 IIpsimble U TNIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tesa u MOBEPXHOCTH BPaLICHUSI
7.5 KoopauHatel 1 BEKTOPBI



YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISI YYEHUKA

* Maremaruka: anreOpa v Hadajga MaTeMaTHIECKOTO aHAIN3a, TEOMETPHS.
Anrebpa u Hauana matematudeckoro ananusa. 10-11 kmacc. Anumos 11LA.,
Konsrun FO.M., TkaueBa M.B. u np. AkunonepHoe oomectBo «31aTenbeTBo
«IIpocBemienne»

* Maremaruka: anredpa U Hayajaa MaTeMaTH4eCKOro aHajlu3a, FeOMETPHSL.
I'eomerpus. 10-11 kmacc. Atanacsn JI.C., byty3oB B.®., Kagomues C.b. u ap.
AxnmonepHoe odmectBo «M3aatenscTBo «lIpocBenienue»

e H}popMalMOHHO-METOIUYECKOE MMUCHMO 00 0COOEHHOCTSIX
npenoiaBanus yueoHoro npeamera «Maremarukay» B 2025/2026
yaeOHOM roxy https://edsoo.ru/wp-
content/uploads/2025/08/matematika_.pdf

e MeToanueckne peKOMEHIANHU TI0 CO3TAHMIO KIaCCOB
TEXHOJIOTMYECKOTO ¥ €CTECTBEHHO-HAy4YHOT0 PO UIIel 1 KIaccoB ¢
yriyOJIeHHBIM U3yUYeHUEeM MaTeMaTUKH, (GU3UKH, XUMUHU, OUOJIOTUH B
0011e00pa30BaTeIbHBIX OPraHU3aNMIX C HCTIOJIb30BAHHEM
UHQPACTPYKTYPHI, CO3IaHHOM B paMKax HAIIMOHAIBHOTO IIPOEKTa
«O0pazoBanue» (KBantopuymsl, IT-ky0sl, Touku pocta u ap.) (2025 r.)
https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.p
df

® C60pHI/IK TUITOBBIX SaﬂaHI/Iﬁ I TCKYIICTO OICHHUBAHUA 110 yqe6HI>IM
npeameram «Marematukay u «Muapopmatukay. (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank_zadanij_matematika_informatika 2024.p
df

® MGTOIII/I‘IGCKI/IG PCKOMCHOAINU. CHeHapI/II/I KOMIIJICKTOB yq€6HBIX
3a/laHU-KOHTEKCTHBIX 3a]1a4 K yueOHOMY Kypcy «BeposiTHOCTb 1
cratuctukay. 7 kaacc (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/mr_veroyatnost_i_statistika komplekty ucheb
nyh zadanij 2024.pdf

e Meroauueckue pekoMeHaanuu. CucteMa OleHKH JOCTUKECHUIN
IJIAaHUPYEMBIX MPEAMETHBIX PE3YyJIbTaTOB OCBOCHHS YU€OHOTO MpeameTa
«Marematukay. 10-11 kmaccsr (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/so_soo _matematika 2024.pdf
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HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

® «Mos mkona» https://academy-content.apkpro.ru/
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