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IMNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro ypOBHS IS
oOyuaromuxcst 10 —11 kmaccoB pazpaborana Ha ocHoBe DenepaabHOTO
rOCYJJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa CpPEeJAHEro olliero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX  TPEOOBAHWI, TPEABABIIEMBIX K
MaTeMaTH4eCKOMy OOpa3oBaHUI0, W TPaAUIUHA POCCUICKOr0 0O0pa3oBaHMUS.
Peanu3zanus mporpammbl 00ecriedrBaeT OBIA/ICHUE KITIOYEBBIMU KOMIIETEHIIUSMH,
COCTaBJISIONIMMH OCHOBY /ISl CaMOpa3BUTHS W HEMPEPHIBHOTO 0Opa3oBaHUs,
[EJIOCTHOCTh OOMIEKYIbTYpHOTO, JUYHOCTHOTO M II03HABATEIBHOTO PA3BUTHUSA
JUYHOCTH 00YJArOIITIXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Baxxnoctp yueGHOro Kypca TeOMETpHUM Ha YpPOBHE CpEIHEro oOIero
oOpa3oBaHMs OO0YCJIOBJIEHA MNPAKTHUYECKON 3HAYMMOCTBIO METANpPEIMETHBIX H
OPEIMETHBIX PE3yJIbTaTOB OOYYEHHsS] T€OMETPUM B HANpPaBICHUH JHMYHOCTHOTO
pa3BuTHs oOydaromuxcsi, ¢GopMupoBaHUs (DYHKIIMOHATIHLHON MaTeMaTHUYeCKOU
IPaMOTHOCTH, U3yUEHUS IPYIUX Y4eOHbIX AUCUUILINH. Pa3Butue y oOydarommxcs
IPABWIBHBIX IPEACTABICHUN O CYIIHOCTH M MPOUCXOKIEHUU T'€OMETPUYECKUX
abcTpakiuii, COOTHOLIEHUH PEaJbHOTO M WAEAJbHOI0, XapaKTepe OTpa)KeHUs
MAaTeMaTU4YeCKOW HAyKOW SBICHUM M MPOLECCOB pPEAIBbHOI0 MHPA, MECTE
Ir€OMETPUH B CUCTEME HAYK M POJIM MAaTEMaTHYECKOT0 MOJIEIUPOBAHNS B HAYYHOM
NO3HAaHUM U B MPAKTUKE COCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyalmxcsi, a TaKXe KayeCTB MbIIUICHUS, HEOOXOAMMBIX JUIsl ajanTaiud B
COBPEMEHHOM OOIIECTBE.

I'eomeTpus sBisgercs OAHUM M3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecledrBaeT BO3MOYKHOCTb H3YYEHHs Kak
JUCLUIUIMH €CTECTBEHHO-HAaY4YHON HAIIPaBJICHHOCTH, TaK U T'YMaHUTAPHOM.

Jlormueckoe MbllUIEHHE, (HOPMUPYEMOE MPU H3YYEHHUU OOYYarOIIUMUCS
NOHATUMHBIX OCHOB FT€OMETPHUH U ITOCTPOCHUH LIETIOYKU JIOTUYECKUX YTBEPKIACHUN
B XOJIe pEUIeHUS TeOMETPUYECKUX 3a/ay, YMEHHE BBbIJBUTATb U OMNPOBEPraTh
TMIIOTE3bl HEIOCPEACTBEHHO HCIIONB3YIOTCA NPU PEIICHUM 3aJa4 €CTECTBEHHO-
HAYYHOTO I[MKJIA, B YACTHOCTHU U3 Kypca (QU3HUKU.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYILIECTBEHHYIO POJIb BO
BCEX 00JIACTAX MAESITENIbHOCTU 4YenoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
IPOCTPAaHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAIbHOrO ObITHsA, (opma
OTPaXXEHUsI OKPY’KAIOIIETO MHUPA, YCIOBHUE YCHENIHOTO MO3HAHUS W AKTHUBHOTO
npeoOpa3oBaHusi  JEHUCTBUTEIBHOCTH. OmnepupoBaHUE  NPOCTPAHCTBEHHBIMHU
oOpazamMu O0OBEIMHSAET pa3Hble BHUAbl y4€OHON M TPYJIOBOM NEATEIBLHOCTH,
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SBJISIETCSI OJAHMM W3 TPO(ECCHOHATBHO BAXXHBIX KA4YE€CTB, MOITOMY aKTyallbHA
3amaya (opMUpOBaHUS y OOYYArONIUXCS MPOCTPAHCTBEHHOTO MBIIUICHHS Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBINUIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOMN JACSTEIPHOCTH 10 MHOTUM HAIPABJICHUSIM.

Lens ocBoenust mporpamMmbl yueOHoro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00y4deHus: — oOmieoOpazoBaTeIbHOE U OOUIEKYJIBTYPHOE pPa3BUTHE
oOydaromuxcss  4yepe3  OOecleYeHHe  BO3MOXXHOCTH  MpUOOpETeHUus U
UCIIOJIb30BAHUSI CUCTEMAaTUYECKUX T'C€OMETPUYECKUX 3HAHUM U JACUCTBU,
crenu@UUHBIX TEOMETPUH, BO3MOXKHOCTH YCIIEITHOTO MPOJIOJKEHUsST 00pa30BaHMUs
0 CTIEIMAIBHOCTSIM, HE CBA3aHHBIM C NMPHUKIIAIHBIM UCIIOIb30BAaHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha ©0a30BOM YpOBHE IIpeJHAa3HAdYeHa IS
00yJarommxcst CPEAHEH MIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPyTHEHUH
Ha YpOBHE OCHOBHOTO 00Iero oopazoBanusi. Takum oOpa3om, oOydarongecs: Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH OOIIME MATEeMATHMUYECKHUE YMEHHUS, CBSI3aHHBIC
co crnenupuKoi TreoMeTpud H HeoOXOaUMbIe s JKHU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3yYUTh T€OMETPHUIO Oojee
r1y00OKo, €clid B JallbHEWIIeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPHUYECKHX
3HAHUAX B MPOPECCHOHATHHON ACSITETFHOCTH.

JlocTm)keHne 1M OCBOCHHS MPOrPpaMMbl OOECTIEUMBAECTCS PpEHICHHEM
COOTBETCTBYIOIIMX  3amad. [lpuopureTHRIMM 3agadaMyd  OCBOCHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax gBiIsitoTCS:

e (opMupoBaHHE TPEACTABICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KYJIbTYPbI B OCO3HAHHE €€ B3aMMOCBSI3H C OKPYKAIOIINM MUPOM;

e (opMupoBaHHME TPENCTaBICHUS O MHOTOTPAHHMKAX W TellaX BpAIICHUS
KaK O BXHEHIINX MAaTEeMAaTUYECKUX MOJIEINAX, TO3BOJSIONINX OMUCHIBATDH
Y U3y4aTh pa3HbIe SBJICHHS OKPYKAIOLIETO MHUPA;

e (opMupoBaHME YyMEHHs pAaClO3HABaTh Ha 4YepTeXax, MOJENAX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAICHHUS,

e OBJIAJICHHUE METOJAMH PEIIEHHUs 337a4 Ha MOCTPOCHHS Ha H300paKEHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (QopmupoBaHue yMEHHS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPAaHHHUKAX ¥ TeJIaX BPAIEHUs U UX OCHOBHBIMHU CBONCTBAMU;

e OBJAJCHWE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  TWUIIOB  3a]ady;
dbopMupoBaHUE  yMEHHS  TPOBOJUTHL  HECJIOXKHBIE  JOKa3aTelIbHBIC
paccyk/IeHusT B XOJI¢ PEUICHHs] CTEPEOMETPUUYECKUX 3aJady U 3a7ad C
IPAKTUYECKUM COJICPKAaHUEM;

e pa3BUTHE  HUHTEUICKTyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOydJarommxcs, IMO3HABATEIbHOM  aKTUBHOCTH, HCCIEAOBATEIHCKUX
YMEHHM, KPUTHYHOCTH MBIILJICHUS;
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e (opmupoBanue (GYHKIIMOHATEHON IPAaMOTHOCTH, peJeBaHTHOM
FEOMETPUM: YMEHHME PpACIO3HABaThb IPOSABICHUS T'€OMETPUYECKUX
HNOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peajbHbIX >KU3HEHHBIX
CUTyallUsIX M MpPH U3YUYEHUHU IPYIMX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM U 3aKOHOMEpHOCTEH, (GOpMYIHpPOBATh WX Ha S3bIKE
T€OMETPUU U CO3/1aBaTh F€OMETPUUYECKHAE MOJIEIH, IPUMEHATh OCBOCHHBIN
r€OMETPUYECKUN ammapar Juisl pPeleHus IMPAKTHKO-OPUEHTUPOBAHHBIX
3a/1a4, MHTEPIIPETUPOBATh U OLIEHUBATH ITOJIyYEHHBIE PE3YJIbTaThl.

OTnuYuTenbHOM OCOOEHHOCTBIO MPOTPaMMBbl SIBISETCS BKJIIOUEHHUE B KYpC
CTEPEOMETPUM B HAdyaJle €ro M3y4eHHs 3a/1ay, pPEIIAeMbIX Ha YPOBHE
MHTYUTUBHOTO TIO3HAHMUS, U ONPENEIEHHBIM 00pa3oM opraHu3oBaHHasi paboTa HaJ
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO W IMPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTAMYJIMPYET NMPOTEKAHUE UHTYUTUBHBIX MPOLIECCOB, MOTHUBUPYET K
JAJIbHEHNIIEMY U3YUECHUIO IIPEAMETA.

[Ipeanoutenue oTaaéTcss HArJISHO-KOHCTPYKTUBHOMY METOJYy OOY4YEeHUSs, TO
€CTh TEOPETUYECKUE 3HAHMSI MMEIOT B CBOEM OCHOBE YUYBCTBEHHOCThb NPEIMETHO-
IIPAKTUYECKON JEeATEIIbHOCTU. Pa3BUTHE IPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yYalllUXCd B Kypce€ CTEPEOMETPHUH MPOBOAUTCSA 3a CUET pEIICHUs 3aJad Ha
CO3JaHME  NPOCTPAHCTBEHHbIX O00pa3oB M  3aJa4y Ha  ONEpUpPOBAHUE
IpoCTpaHCTBEHHbIMU oOpa3zamu. Co3gaHue oOpaza MNPOBOAUTCS C OMNOPOM Ha
HarJIAIHOCTh, @ OIIEpUpPOBaHUE O00pa3oM — B YCIOBUSAX OTBIEYEHUS OT
HaIJISIAHOCTH, MBICIICHHOTO U3MEHEHUS €70 UCXOIHOTO COINEPKAHNUS.

OcHOBHBIE cozaeprKaTellbHble TUHUH Kypca «l'eomerpunm» B 1011 kiaccax:
«MHuororpanHukmn», «lIpsMble U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOopbI U KOOpAMHATHI B IPOCTPaHCTBEY). DOPMUPOBAHHUE JTOTHUECKUX YMEHUI
pacrpenensercs HE TOJBKO MO COIEPXKATENbHBIM JHMHUAM, HO W II0 TOJaM
oOy4eHHs Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHusl.

Conepxanne 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacnopeneleéHHbIM IO TrojaaM OOy4eHHs,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJCHHE TI'E€OMETPUUYECCKHUMHU
NOHATHSAMHU Y HABBIKAMM OCYLIECTBIISIIOCH MOCIEI0BATEIBHO U MOCTYIIATENIBHO, C
cOOJIOICHUEM TIPUHIUIA TPEEeMCTBEHHOCTH, YTOObI HOBbIE 3HAHHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEJICTaBICHUNA OOydYaroluXcs, paclIupss u
yrinyounss e€, o0pa3ys MpoYyHble MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
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Ha u3yuenue reometpuu orBoautcs 2 yaca B Henento B 10 kimacce u 1 yac B
Hezenmo B 11 kiacce, Bcero 3a Ba rojia ooydenust - 102 yueOHbIX daca.
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COJEPKXAHHUE YYEBHOT O KYPCA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  TNOHATHS  cTepeoMmeTpun. Touka, TmpsAmas, IUIOCKOCTb,
npocTpaHcTBO. lloHsATHE 00 akcMoMaTHMYEeCKOM IOCTPOEHHM CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOE pacnosiaokeHWe IMpsIMBIX B IPOCTPAHCTBE: IEpECEKaroLIuecs,
napajjielbHble W CKpeluBaromuecs mnpsamele. [lapamuienbHOCTE OPSIMBIX U
IUIOCKOCTE B IPOCTPAHCTBE: MApaUIeNIbHbIE IPSMBIE B  IIPOCTPAHCTBE;
NapaJJIeNbHOCTh TPEX MPAMBIX; NAPAJLIEIBHOCTh NPSMON U IJIOCKOCTH. YTIUIBI C
COHAIIPaBJICHHBIMM CTOPOHAMH; YIOJI MEXIy TMpPSIMbIMH B HPOCTPAHCTBE.
[TapayuenbHOCTB IUIOCKOCTEH: IapajuiebHble  IIOCKOCTH; CBOMCTBA
napajiebHeIX IJIockoctei. [Ipocreifiine mnpocTpaHCTBEHHbIE (UIYyphl Ha
IUIOCKOCTHU: TETpa’ip, Ky0, napaieiaenunes; IoCTPOCHHE CEUCHU.

[lepneHIMKYJIAPHOCTD MPSAMON U TUNIOCKOCTH: NEPNEHAUKYJIISPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MPSAMBIE MMAPAJUIEIbHBIE W IEPIEHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK MEPHNEHAUKYISAPHOCTH MPSMOM M IUIOCKOCTH, TEOpeMa O NpsIMOM
NEPNEHINKYJISPHON IIOCKOCTH. YTIIBI B NMPOCTPAHCTBE: YrOJ MEXKIY NPSMOU U
IJIOCKOCTBIO;  JBYIPAHHBIA  Yroy, JIMHEWHBIM yroja JBYTPAaHHOTO  yTJIa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHUE
OT  OpsIMOM 1O  IUIOCKOCTH,  HOPOEKIUs  (GUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: TNPHU3HAK  IEPIECHIUKYJISAPHOCTH  JIBYX
1ockocTer. Teopema o TpEX NEePIEeHIUKYIAPaX.

MHororpaHHuKHu

[IoHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTBl MHOTOI'PAHHUKA, BBITYKIIbIE
Y HEBBITYKJIblE MHOTOTPAaHHUKH; pa3BEPTKAa MHOTOrpaHHuka. [Ipusma: N-yronpHas
npu3Ma; TPAaHU U OCHOBAaHHUS MPHU3MBI; IpAMas M HAKIOHHAs MPHU3MBbI, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSAMOYTOJIBbHBIN
napajienenunen U ero cpoicrsa. Ilupamupa: N-yrosbHas nupamuaa, TpaHd U
OCHOBaHUE MUPaMUIbl; OOKOBAsl U MOJIHASI TOBEPXHOCTh MUPAMUbI; TPaBUIIbHAS U
yCeu€HHass MNHUpaMuja. OJEMEHTbl Npu3Mbl W nupamuiabl. [IpaBuibHbIE
MHOTOI'PaHHHUKH: TOHSTHE MPAaBUJIBHOIO MHOIOIPAHHMKA; MPABUJIbHAS MPU3Ma U
OpaBWIbHAs NUPaMHUAA; MPaBWIbHAS TPEyrojbHAs NUpaMuia W IPABUIbHBINA
TeTpa’ap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOIPAHHUKAx: OKTasp,
noJeka3ip u ukoca’ip. CedeHust Npu3Mbl U IUPAMHUIBI.

CuMmMeTprss B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IPSAMOIA,
IUIOCKOCTH.  ODJIEMEHTBl CHUMMETPUM B  NHPaMHJIAX, HapaJlIelenunenax,
IPABUJIBHBIX MHOTOI'PAHHHKAX.
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Boluucnenne 51€eMEHTOB MHOTOTPAHHHKOB: péOpa, WaroHaiv, YIJIbL.
[Tnomans OOKOBOW IMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TMPSIMOM TPHU3MBI,
IUIONaJh OCHOBaHWM, TeopeMa O OOKOBOM TOBEPXHOCTH MPSIMOU MPU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH TMPABUIBHON MHPAMUIBI,
TeopeMa O TMIomanau yceu€HHol nupamuasl. llonstue o6 o0bEme. OO0BEM
NUPaMU/IbI, IPU3MBI.

[logo6ubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAASIMHU
MOBEPXHOCTEH, 00bEMaMK MOI0OHBIX TEII.

11 KVIACC

TeJia BpaleHust

Hunuuapuyeckas MOBEPXHOCTh, obOpasyroriue AJTUHIPUYECKON
MOBEPXHOCTH, OCh LMJIMHIAPUYECKOW ToBepXxHOCTU. Llunuuap: ocHoBaHUS WU
OOKOBasi TMOBEPXHOCTh, OOpasywIlas M OCh;, IUIONAJhL OOKOBOM U TOJHOU
MTOBEPXHOCTH.

KoHnueckass moBEpXHOCTh, 00pa3yroIIue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM oBepXHOCTH. KOHYC: OCHOBaHKE M BEpIIMHA, 00Opa3yrolias
U OCb, IUIOMIaJb OOKOBOM U TIOJHON TOBEPXHOCTH. YCEUEHHBIM KOHYC:
00pa3yroIIre U BbICOTa; OCHOBAHMS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETP; IUIOLIAIb MOBEPXHOCTU CQEpHI.
B3aumnoe pacnonoxxenue chepbl U IIOCKOCTH; KacaTeslbHas MIIOCKOCTh K cdepe;
IJI01a/1b CEepHI.

N3o0paxeHue Te BpallleHus Ha TIOCKOCTH. Pa3BEépTka UIMHIpA U KOHYCA.

KomOunamuu Ten BpalleHuss W MHOTOTPAHHMKOB. MHOIOTpaHHUK,
OMUCaHHBIA OKOJIO cdephl; cdepa, BOUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpallEHUS.

[Tonsatue 06 00bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 006 00BEME
OpsIMOYTOJIBHOTO Tapajuielenunena u ciueActBus u3 He€. OO0OBEM UUIMHIIPA,
koHyca. O0BEM mrapa 1 miomaas chepsl.

[Togo6ubie Tenma B mpocTtpancTBe. COOTHOMIEHUS MEXAY IUIOMAISIMU
MOBEPXHOCTEH, 00bEMaMK MOTOOHBIX TETI.

Ceuenuss mwiMHApa (MapajuielbHO W MEPIEHIUKYJISIPHO OCH), CEYEHUs
KOHyca (mapaJieTbHOE OCHOBAHUIO U MPOXOJSIIEE Yepe3 BEPIIHHY), CEUCHHS
nrapa.

BekTOpbI U KOOPANHATHI B MPOCTPAHCTBE

Bekrop Ha miockocty U B mpocTpaHcTBe. ClI0KEHUE U BBIYMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. Pa3nokeHne BEKTopa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. IlpaBwiio mapauienenunena. Pemienue 3amay, CBSI3aHHBIX €
OPUMEHEHUEM TpaBUI JEUCTBUKA ¢ BekTopamu. IlpsMoyronbHas cucrema
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KoopauHat B ImpocrtpaHcTBe. Koopaumnatel BekTopa. Ilpocreiimme 3amaun B
KOOpAMHAaTaX. YTOJd MexIy BekTopamu. CKaJasipHOE MNPOU3BEACHUE BEKTOPOB.
Brruncnenue yrioB Mexay NpsAMbIMUA U INIOCKOCTAMU. KoopanHATHO-BEKTOPHBIN
METO/I ITPY PELICHUU F€OMETPUUECKUX 3a/1a4.
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IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHSA MPOrpaMMbl y4yeOHOro MpeaMeTa
«MaremaTuka» XapakTepU3yrTCs:

I'paxxnanckoe Bocnuranue:

c(hOpMHPOBAHHOCTHIO TPAKIAAHCKON MO3UIIMK 00YYAIOIErocs Kak akTHBHOTO
U OTBETCTBEHHOTO WJIE€HAa POCCHUHCKOro OOIlIecTBa, MPEACTaBICHUEM O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
npoLeayp TpakJIaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI W IIp.), YMEHHUEM
B3aMMOJICCTBOBAaTh C COLMAJIBHBIMU HMHCTUTYTaMU B COOTBETCTBUM C HX
GyHKIMSIMUA U HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BoCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKON IpakAaHCKOW UJIEHTUYHOCTH, YBOKECHHUS K
MPOLLJIOMY W HAaCTOSIIEMY POCCUMCKOW MAaTEMATUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUUYECKOU IIKOJIBI,
K MCTOJIb30BAaHUIO ATUX JOCTIKCHUN B JPYrUx Haykax, TEXHOJOTHUsX, cdepax

SKOHOMHUKH.
JlyXOBHO-HPaBCTBEHHOT'0 BOCIIUTAHMS:
OCO3HAaHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;

c(hOPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, OTHYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKH M JACSITEIbHOCTHIO
y4€HOTO; 0CO3HAHWEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOWYHNBOTO Oy AyIIETO.

JcTeTHYeCKoe BOCTIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKIIOYAs 3CTETUKY MaTEMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad4, peneHuu, paccyXIcHuM;
BOCIIPHMMYHUBOCTHIO K MATEMATHIECKUM ACTIEKTaM Pa3INIHBIX BUIOB HCKYCCTBA.

dusnyeckoe BOCMUTAHNE:

c(OPMHPOBAHHOCTHIO yMEHHS TPUMEHSATH MaTeMaTHYeCKUE 3HAHUS B
WHTEpECcax 370pOBOTO U O6e30macHOro oopasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOC MHUTaHWE, COAJTaHCUPOBAHHBIA PEKUM 3aHATHUA U

OTAbIXA, peryisipHas busnueckas AKTHUBHOCTH); busnaecKoro
COBEPIICHCTBOBAHUS, npu 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATEIBHOCTBIO.

TpynoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYdy, OCO3HAHWUEM IIEHHOCTU TPYAOIIOOUS; MHTEPECOM K
pasnuyHbiM  chepam  TpoPEeCCHOHATBHOW  ACSITENIBHOCTH, CBA3aHHBIM  C
MaTEeMaTUKOW M €€ TPWIOKEHUSMU, YMEHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymier npodeccud U pealn30BbIBaTh COOCTBEHHBIC >KM3HEHHBIE ILUIAHBI;
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TOTOBHOCTHIO W  CIOCOOHOCTBIO K  MaTEMaTHYECKOMY OOpa3oBaHHIO U
caMOOOpa30BaHUI0 Ha TPOTSKEHUU BCEH >KU3HHU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PELICHUH MMPAKTUYECKUX 3a7a4 MAaTEMATUYECKOU HAIIPABIECHHOCTH.

JKOJOrHYeCKoe BOCIUTAHUE:

c(hOpPMHPOBAHHOCTHIO HKOJIOTHYECKON KYyJIbTYypbl, MMOHWMAaHUEM BIUSHUS
COLUAIBHO-D)KOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIMATIBHOU
Cpenbl, OCO3HAaHHMEM TJIOOATBHOTO  XapakKTepa HSKOJOTMYECKHX Mpoldisem;
OpUEHTAllME HA NPUMEHEHUWE MAaTEMAaTHYECKHMX 3HAHWUM Ul pELIeHUs 3a1ay B
0o0JaCTH  OKpy)Karomiel cpeapl, IUIAHUPOBAHUS TMOCTYNKOB M OIEHKH HUX
BO3MOXHBIX ITOCJICICTBUH [l OKPYKAIOLIEH CPEbI.

LleHHOCTH HAYYHOI'0 IO3HAHUA:

c(hOpMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM U  OOIIECTBEHHOM  MPAKTUKH, IMOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak c@epbl YeIOBEUECKOW NeATEeTbHOCTH, JTAloOB €&
pPa3BUTUS W 3HAYMMOCTH ISl Pa3BUTHUS LIMBWIN3ALMU; OBJIAJACHUEM SI3BIKOM
MaTeéMaTUKA M MaTEMAaTHYECKON KYJIbTypOW KaK CPEIACTBOM IIO3HAHHUS MUDa;
TOTOBHOCTBIO OCYILECTBIATHh MPOEKTHYK) M HCCIEAOBATENBCKYIO JESITENBHOCTh
WH]JIUBUYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE Pe3yJbTaThl OCBOCHUS MPOTPAMMBI YIEOHOTO MpeaMeTa
«Marematukay XapaKTEPHUIYIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OCLCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUGHBLMU
OelicmeUusMU, YHUBEPCATbHLIMU PE2YAMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcarvnvie  noznasamenvHvle  Oeiicmsus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECcos 00yuaruwuxcs (oceoeHue
Memo0o8  NO3HAHUA ~ OKpyXcamowe20  Mupa,  npumeHenue  J102U4ecKux,
uccne008amenbCKux onepayutl, ymeHuti pabomams ¢ ungopmayueti).

ba3oBble j1ornueckue aAeiicTBU:

e BBIABIIATh U XapaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY TMOHATUAMH; (HOPMYITHPOBATH
OTIpENICNICHUs] ~ TOHSATWH; YCTAHABIMBATH CYIIECTBCHHBIM  MPHU3HAK
Kiaccu(uKanyu, OCHOBAaHWS JUIsi OOOOIIEHUS M CPAaBHEHHS, KPUTECPUU
MIPOBOJIUMOTO aHAIHN3A;

e BOCIpPUHUMATH, (opmynupoBaTh U  MNpPeoOpPa3OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €IUHUYHBIC, YaCTHbIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHUYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npotuBopeurs B ¢aKTax, JAaHHBIX, HAOMIOJACHHUSIX U YTBEPKICHUSX;
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npenjaratb ~ KpUTEpUM 7S BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNIL;

e JleNaTh BBIBOJBI C HCIIOJH30BAHUEM 3aKOHOB JIOTHKH, JCTYKTUBHBIX U
WHIYKTHUBHBIX YMO3aKIIOUCHU, YMO3aKIIOUCHU 110 aHATIOTHH;

e TPOBOJUTH CaMOCTOSTEIIbHO JI0Ka3aTelIbCTBa MaTEMaTUYECKUX
yTBEPKJEHUHN (MIPSIMbIE U OT MPOTHUBHOIO), BHICTPANBATh apryMEHTAIIUIO,
OPUBOJIUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIbL;

e BBIOMpaTh cnoco0 perieHUs y4dyeOHOM 3ajaud (CpaBHUBATh HECKOJBKO
BapUMAHTOB pEIICHMs, BHIOMPATh HauMOoJiee MOIXOIAIUNA C Yy4ETOM
CaMOCTOATENBLHO BBIICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBarenbckue qeMcTBUS:

e HCIOJIb30BaTh BOMPOCHI KaK MCCJIEAOBATEIHLCKUNH MHCTPYMEHT MO3HAHMS;
(dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIONIME MPOTUBOPEUHE, MpoOIeMy,
yCTaHABIMBaTh  UCKOMOE M  JaHHOe, (OpMHpPOBaTH  THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAaHUE TI0 YCTAHOBJEHUIO OCOOEHHOCTEH MAaTeMaTU4YeCKOro
o0BbeKTa, SBJIECHMS, TPOLECCA, BBISBICHUIO 3aBUCHUMOCTEH  MEXKIY
00BEKTaMH, SBIICHUSIMH, ITPOIICCCaAMU;

e  CaMOCTOSITEILHO (POPMYTUPOBATH 0OOOIIEHUS U BBIBOJIBI MO PE3ybTaTaM
MPOBENEHHOTO HAOIIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIEHUI;

e IPOTHO3MPOBATH BO3MOXKHOE pPa3BUTHE MPOLIECCA, a TAKKE BbIIBUIAThH
MIPEAMOI0KEHUS O €T0 PAa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nHpopmanmei:

e BBIABIATH AePUIIUTH WHPOPMAIIUU, TAHHBIX, HEOOXOAMMBIX JUISI OTBETA
Ha BOIIPOC U JJI pEUICHUS 33]1a4H;

e BBIOMpaTh WHOOPMAIMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHATN3WPOBAaTh, CHCTEMATH3UPOBATh U WHTEPIIPETUPOBATH WH(OpPMAIHIO
Pa3TUYHBIX BUJOB U (POPM IIPEICTABIICHNUS,

e CTPYKTYypUpPOBaTh WH(MOPMAIHIO, IPEICTABIATh €€ B Pa3TUYHBIX (HOpMax,
WJUTIOCTPUPOBATH TpadUUuecKy;

e OIICHUBATH HaJEKHOCTD uHbOpMaIIH o CaMOCTOSTEITHLHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnbie  KOMMyHUKamugHble  Oelicmeus, o0becnedugarom

copmMuUpo8aHHOCmMb COYUATLHBIX HABLIKOE 00Y4aArOUUXCHL.

OO0menue:
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e BOCIHpPUHUMATE U (OPMYIHPOBATH CYXKICHHUS B COOTBETCTBUU C
YCIIOBUSIMH M LIETISIMU OOIIEHMS; SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO
TOYKY 3PEHUSI B YCTHBIX M NMHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pEILICHUS 33/1aud, KOMMEHTHPOBATh MOJyYECHHBIN pe3yJIbTaT;

e B XO0/€ OOCYXJIEeHHUS 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoOJIeMbl, perraeMon 3aJaun, BRICKA3bIBATh UJICH, HAIICJICHHbIE Ha TIOUCK
pEUIEHUs; CONOCTABIATh CBOM CYXKIEHHUS C CYXKICHUSMU JIPYyTUX
YYaCTHUKOB JMAJIOTa, OOHAPYKMBATh Pa3IMYME U CXOJCTBO MO3UIUH; B
KOPpEKTHOU (hopme hopMyIMpoBaTh pa3HOIIIACHS, CBOU BO3PAKEHUS,

e TMPEACTABIATH  pPE3yJbTaThl  PEUIEHUA  3aJadd,  SKCIEPHUMEHTA,
UCCJIeIOBaHUs,  TPOEKTa;  CaMOCTOATEIbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS ¢ YYETOM 3aJ1a4 MPE3EHTAIMN U OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHn4ecTBo:

e IIOHMMAaThb W  UCHOJB30BaTh  NPEUMYILIECTBA  KOMAHIHOM U
UHAUBUAYAJIbHON paOOThI MPU PEIICHUH YYEOHBIX 3a/1a4; IPUHUMATh LEb
COBMECTHOM JAESTENbHOCTH, IUIAHUPOBATh OPraHU3alMi0 COBMECTHOMU
paboThI, pacrpeaensaTh BUAbl padoT, JOroBapUBaThCsA, 00CYKAATh MPOLECC
U pe3ysbTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

e Y4acTBOBaTh B IPyNHoBBIX (hopmax padboThl (00CyXAeHHs, OOMEH MHEHHUM,
«MO3TOBbI€ IITYPMbD» W HHBIE); BBINOJHATH CBOK 4YacTb palbOThl U
KOOPJIMHUPOBAaTh CBOM JIEUCTBUA C JPYTMMH YJ€HAMU KOMAaH/bI;
OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa B OOIIMI HPOIYKT MO KPUTEPHUSIM,
c(OpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUS.

3) Yuusepcanonvie  pezynamuenwvie  Oeiicmeus, obecneuusaiom
G opmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCHIU.
Camoopranuszauus:

e COCTaBIISITh IUIAH, AITOPUTM PEIICHUS 3a/1a4H, BHIOMPATh CIIOCO0 peleHus
C YU4€TOM UMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELIEHUN C YYETOM HOBOM
UH(pOpPMALIIH.

CaMOKOHTPOJIb:

e BJIAJAETh HaBbIKAMM IIO3HABATEJIIbHONM peQIeKCUM KaK OCO3HaHMs
COBEPILIACMBIX JIEUCTBUI U MBICIMUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJaJI€Th CIOCOOAMHM  CAMOIPOBEPKH, CAaMOKOHTpPOJIS Ipolecca U
pe3yabpTaTa peuleHrus MaTeEMaTUYECKOM 3a/1a4u;

e TMPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIpH PELICHHUH
3a1a4d, BHOCHTb KOPPEKTUBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISIBIEHHBIX TPYIHOCTEH;
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e OIICHWBATh COOTBETCTBHE peE3yJibTaTa IIEIM W YCIOBHUSIM, OOBICHSTH
IIPUYMHBI JTOCTHKEHUS WIM HENOCTHMIKECHUS PE3YyJIbTaTOB JEATEIbHOCTH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDBI

10 KIJIACC

OnepupoBath MOHATUSIMHU: TOYKA, TPSIMas, TIIOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPHHM M CIEACTBHS W3 HUX NPH PEIICHUU
TCOMETPUICCKUX 3a]1a4.

OnepupoBaTh MOHATHIMU: MMAPATUICTLHOCTh U MEPIICHINKYJISIPHOCTh MPSMBIX
Y IIJIOCKOCTEMN.

KnaccudummpoBate B3amMHOE pPACTONOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBaTh MOHATUSMH: JABYTPAHHBIA YTOJ, TPAaHU JBYTPAHHOTO YTIIa,
pedpo ABYrpaHHOTO yria; JUHEHHBIM YroJl JBYTPAHHOTO YTIJia; TrpaaycHas Mmepa
JIBYTPAaHHOTO yTJIa.

OnepupoBaTh MOHSATHUSMU: MHOTOTPAHHHK, BBIMYKIBIA ¥ HEBBITYKJIBIHI
MHOTOTPAaHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, IPAaBUIILHBIN MHOTOTPAHHUK.

Pacno3nHaBaTh OCHOBHBIE BHUJBI MHOTOIPAHHHKOB (MHpaMUa; TPHU3Ma,
PSIMOYTOJILHBIN Mapalijiesienune, Kyo).

KnaccudummpoBare ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBaHMS  JUIA
kinaccudukanuu  (BBIMYKJIBIE W HEBBIMYKJIBIE MHOTOTPAHHHUKHW; TPABWIbHbBIC
MHOTOTPAaHHUKH; TIPSIMBIE U HAKJIIOHHBIE MPU3MBbI, TapaJLICICTUIIC b ).

OnepupoBath MOHATUAMHU: CEKYIAs MJIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBSCHATH IPHUHIIUITBI TIOCTPOSHUS CEUCHUH, UCIIONIb3YsT METO/T CJICIOB.

Ctpoutb ceueHUs MHOTOTPAHHMKOB METOJOM  CJIEAOB, BBINOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUJ
CBEpPXY, COOKY, CHH3Y.

Pematp 3amaun Ha HaXOXKCHUE TEOMETPUICCKUX BEIMYMH 110 00pasiaM Hin
aNropuT™MaM, IPUMCHSSI HW3BECTHBIC AHAIUTUYCCKUE METOJbI TPU PEHICHUH
CTaHJIAPTHBIX MaTEMaTHYECKHUX 3a]la4 Ha BBIYMCICHUE PACCTOSHUN MEXIY TBYMsI
TOYKaMH, OT TOYKH JI0 TPSIMOHW, OT TOYKH JO TUIOCKOCTH, MEXIY
CKPENTUBAIOIIUMUCS TTPSIMBIMHU.

Pemrate 3a1a4n Ha HAXOXKJICHUE TEOMETPUICCKUX BEITUYMH 0 00pa3liaM WIH
aNropuT™MaM, IPUMCHSSI HW3BECTHBIC AHAJIMUTUYCCKUE METOIbI TPU PEIICHUU
CTaHJAPTHBIX MaTeMaTHMYECKUX 3aJad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPENIUBAIOMUMHUCS ~TPSIMBIMHA, MEXKIy TPIAMOM M IUIOCKOCTBIO, MEXIY
TTIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.
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Boruucisate 00bEMBI M IO TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamMuaa) ¢ TOpuMEeHeHHeM (GOpMYN; BBIUUCIATH COOTHOIICHHS MEXIY
TUTOMIASIMU TIOBEPXHOCTEM, 00bEMaMK MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHUMMETPUS B NPOCTPAHCTBE; ILEHTP, OCh H
IUIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TJIOCKOCTh CUMMETPUU (DUTYPHI.

W3Bnekath, mnpeoOpa3oBbIBaTh KM HWHTEPIPETUPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO HA YepTexax M
PUCYHKAX.

[Ipumensate reoMerpuueckue QakThl sl PEHICHUS CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOIarallinX HECKOJIBKO IAroB PELICHHUs], €CIIA YCIOBUS IPUMEHEHUS
3a/laHbl B SIBHOU (opMme.

[IpumeHaTs mOpocTeiilime NTpPOrpaMMHBIE  CpPEICTBA U JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TTPY PEILICHUU CTEPEOMETPUUYECKUX 3aad.

[IpuBOOMTH HpUMEpPBl MATEMATHUYECKUX 3aKOHOMEPHOCTEM B MNPHUPOAE H
YKW3HU, PACTIO3HABATh MIPOSIBJIEHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOTYyYEHHBIC 3HAHUSA Ha MPAKTUKE: AHAIU3UPOBATH PEAJIbHbBIC
CUTyallUM W TIPUMEHATh W3YUYECHHBIE TIOHSTUS B TMPOILECCE MOMCKA PEHICHUS
MaTeMaTH4YecKu CHOpPMYIUPOBAaHHOM MPOOJIEMbl, MOJEIUPOBATH peabHbIE
CUTyallud Ha A3bIKE TE€OMETPUHM, HCCIEAOBATh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATHI U TEOPEM, alrapara aareOpsl; pemarhb
IIPaKTUYECKHUE 3a1a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKNUX BEJINYMH.

11 KIIACC

OmnepupoBaTh MOHATHUSAMHU: HWIHHIPHYECKAs TOBEPXHOCTh, OOpa3yroIIne
[UIMHIPUYECKON ~ TMOBEPXHOCTH;  IWJIMHJADP;,  KOHUYECKass  IMOBEPXHOCTH,
oOpasyromnre KOHMIeCKOH TOBEPXHOCTH, KOHYC; cpeprudecKkasi HOBEPXHOCTb.

Pacnio3znaBaTh Tena BpaleHus (LWIMHAP, KOHYC, cdepa U map).

OOBACHATH CIOCOOBI IOTYYCHHS TEJ BPALCHUSI.

KnaccudunmpoaTs B3auMHOE pacnoioskeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBOM CETMEHT, OCHOBaHHE CErMEHTa, BbICOTA
CErMEHTA; IIapOBOM CIJIOM, OCHOBaHHE LIAPOBOTO CJIOS, BHICOTA LIAPOBOTO CIIOS;
IaPOBOM CEKTOP.

Boruncnsate  00bEMBI M IJIOMAQAM  TMOBEPXHOCTEH  Ted  BpaIICHHUS,
reOMETPUYECKUX TeJ C IPUMEHEHHEM (HOpMyI.

OnepupoBaTh MOHATUSMHM: MHOTOTPAaHHUK, BIOHUCAaHHBIK B cdepy H
OMUCaHHBIN OKOJIO cdephl; cdepa, BOUCAHHAE B MHOTOIPAHHUK WM TeEJO
BpalllEHUsI.

BbuncnsaTe COOTHOLIEHUS MEXy IUIOMAIASIMU MOBEPXHOCTEH M 0ObEMaMu
0JIOOHBIX TEJl.

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOW NMOAMMUCHIO
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N3o06paxarh u3yyaemble (PUIypbl OT PYKHM M C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IIOCKKE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
Guryp: BUI cBEpXy, COOKY, CHU3Y; CTPOUTh CEUECHHUsI TEJ BPALLCHHUS.

W3Bnekatb, WHTEpHpETHPOBaTH U MpeoOpa3oBbIBaTh HH(GOPMALUIO O
POCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO HA YepTexax M
PHUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BbInonHATh  IEHCTBUS  CIOXKEHUS BEKTOPOB, BBIYMTAHHMS BEKTOPOB U
YMHOKEHHUS BEKTOpPa Ha YUCJIO, OOBSICHATh, KAKUMU CBOMCTBAMU OHU 00J1a/1a0T.

[IpumensTH MpaBUIIO Mapaieenunesa.

OnepupoBaTh MOHSATUSMU: JEKAPTOBBI KOOPIAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOpa, Yrol MEXIy
BEKTOpaMH, CKAJIIPHOE MPOU3BEJACHUE BEKTOPOB, KOJJTMHEAPHBIE U KOMIIAHAPHBIE
BEKTOPHI.

Haxoauts cyMMy BEKTOPOB U MPOU3BEJCHUE BEKTOPA HA YUCIIO, YOI MEXIY
BEKTOpaMH, CKaJsIpHOE WPOW3BEIEHUE, pACKIAIbIBaTh BEKTOpP IO JBYM
HEKOJIJTMHEAPHBIM BEKTOPaM.

3amaBaTh MIIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT.

[IpumensaTs reomeTpudeckue (aKTbl IS PEUICHUS CTEPEOMETPUUECCKUX
3a]1a4, MPEANoIaralouX HECKOJIBKO MIAaroB PEUIeHHs, €CIIA YCIOBUS MPUMEHEHUS
3a/1aHbl B IBHOM (hopMe.

Pematp mpocreiinne reoMeTpruuecKue 3aJaud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemarp 3amaum Ha [0OKa3aTENbCTBO MAaTEMAaTHYECKHX OTHOLICHUN U
HaXO0XKJIEHUE TEOMETPUUYECKUX BEIMYUH M0 00pa3iiaM WK aaropuTMaM, IpUMEHSI
M3BECTHBIC METO/IbI TP PEIICHUH CTAaHAAPTHBIX MAaTEMAaTUYECKUX 3a/1a4.

[IppuMeHsaTP NpoCTEHIIME TNPOrPAMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMUOHHBIE CUCTEMBI TIPU PEIICHUU CTEPEOMETPHUUECKUX 3aau.

[IpuBoauTH MpUMEpPHl MaTEMaTHMYECKUX 3aKOHOMEPHOCTEH B NpUpOJE U
’KU3HU, paClIO3HABaTh MPOSIBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHATh MONyYeHHbIE 3HAHUS Ha MPAKTHUKE: aHAIM3UPOBATH peasibHbIC
CUTyallud W TPUMEHSATh H3yUEHHBIC MOHATHUA B TPOIECCE MOHMCKA PEIICHUs
MaTeMaTU4YecKu CQHOpPMYIUPOBAHHON MpOOJIEMBbI, MOJECIUPOBATh peallbHbIC
CUTyalldM Ha S3bIKE T€OMETPHUM, HCCIEAOBaTh IMOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM I'€OMETPUUECKUX OHATHI U TEOPEM, alnapaTa ajareOpsbl; pelaThb
IPaKTUYECKUE 33a]]a4l, CBA3aHHbBIE C HAXOKJICHHUEM F€OMETPUUECKUX BEIIMYHUH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuvecTBo yacos
Ne HaumeHoBaHue pa3/ieioB U TeM daexkTpoHHbIe (LH(poBbHIE)
Konrpoiasnsie | IlpakTuyeckue
n/n NMPorpaMmbl Bcero o0pa3oBaTesIbHbIE pecypchl
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 10 1 https://m.edso00.ru/C503R7VIP
2 Hpsnsie H f1ockocTH B HpOCTpaHCTBe'V 12 1 https://m.edsoo.ru/WT7NSO14T
[TapannenbHOCTh MPSIMBIX U IJIOCKOCTEMN
3 HepneHz[mfynﬂp HOCTb HPAMBIX 1 12 1 https://m.edsoo.ru/V611APUCD
IUIOCKOCTEN
4 VYrael MeXAy NPAMBIMU U TIOCKOCTSIMU 10 https://m.edso00.ru/R38METBTQ
5 MHororpaHHuKu 11 https://m.edsoo.ru/XPW9USFB2
6 OOBEMBI MHOTOI'PaHHUKOB 9 https://m.edso00.ru/010FX2SJB
7 IToBTOpEHME: CEUEHUsI, pACCTOSIHUS U YIJIbI 4 1 https://m.edsoo.ru/L1AAMHO3D
OBUIEE KOJIMYECTBO YACOB I10 68 5 0
[TPOIT'PAMME

[IOKYMEHT MOAMUCAH 3JTEKTPOHHON NOANUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLLEOBPA3OBATE/IbHOE 17.09.26 10:13
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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 KIIACC

HaumeHoBaHue pa3iesioB U TeM

Koan4yecTBO 4acoB

daekTpoHHbIe (LM pPOBbHIE)

Ne i/ Konrpoasbubie | IIpakTnyeckue
NMporpaMMbl Bcero o0pa3oBaTeIbHbIE PeCypChl
padoThI padoThI
Tena BpameHus 12 https://m.edsoo.ru/HYOWQL5KQ
OO6bEMBI Ten 5 https://m.edsoo.ru/B9ORVIYC9
BeKTOpEI 1 KOOpMHATEI B 10 https://m.edso0.ru/ANCLAGOMF
MIPOCTPAHCTBE
IT
OBTOPEHHE, o6o6meije, 7 1 https://m.edsoo.ru/DORV3P725
CUcreMaTrunisalisa 3HaHUuUu
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOI'PAMME

[IOKYMEHT MOAMUCAH 3JTEKTPOHHON NOANUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLLEOBPA3OBATE/IbHOE
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https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725

IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJTACC

Ne
/o

Tema ypoka

KoaudecTBo 4acoB

KonrpoJuabubie
Bcero P
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3ydeHus

JIeKTPOHHBbIE U(PPOBbIE
o0pa3oBaTeJIbHbIE pecypchl

Huctpykrax no OT, UUb u I1b
ypokax reomerpuu. OCHOBHbIE

TIOHATHA CTCPCOMETPUUN: TOYUKA,

npsiMasi, III0CKOCTb,
npoctpaHcTBo. 1IpaBuna
M300pakeHHsI Ha PUCYHKAX:
M300paKeHHsI IIOCKOCTEH,
mapaJlJICJIbHBIX MIPAMBIX
(OTpe3KoB), cepeIMHbI OTpe3Ka

Ha

https://m.edsoo.ru/D3VCJ7UN4

ITonsTHA: nepecekaromuecs
IIJIOCKOCTH, NI€pECEKarOIIecs
psiMasi ¥ IJI0CKOCTh

https://m.edsoo.ru/NR6VJIYCGK

[TousTus: nepecexaronmecs
IIJIOCKOCTH, I€peceKaroImecs
npsiMasi U MI0CKOCTh

https://m.edsoo.ru/O6RNDFAMO

Bxonnas KOHTPOJIbHAaA pa60Ta

https://m.edsoo.ru/KMUQPILLO

HavanbsHbie cBeeHus 0 Kyoe u

MHpaMHKJIE, UX PA3BEPTKH U
moxnenu. Ceuennsa
MHOTOTPaHHHKOB

https://m.edsoo.ru/FPW2JNHCZ

HavanbsHbie cBeeHus o0 Kyoe u

NUpaMuzie, UX pa3BEPTKH U

https://m.edsoo.ru/AMQ3AJ3S5

[IOKYMEHT MOAMUCAH 3JTEKTPOHHON NOANUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLLEOBPA3OBATE/IbHOE
YYPEXXAEHUE "JIMLIEN N24 "MHOIOMPO®WUJIbHbIN", MnaTtoHoBa BaneHTnHa
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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

monenu. CeueHust
MHOT'OI'PaHHUKOB

IToHsTHE 00 AaKCHOMATHYECKOM

MOCTPOCHHUU CTEPEOMETPUU:
aKCUOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX

https://m.edsoo.ru/SLMI7R3BL

[ToHsiTHE 00 aKCHOMATHYECKOM

MIOCTPOEHHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

https://m.edsoo.ru/DUKAX7QE1

[ToHsiTHE 00 aKCHOMATHYECKOM

MOCTPOCHHUU CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUH H
CIICICTBUS U3 HUX

https://m.edsoo.ru/YPKS5MLJL

10

[TousiTHE 00 aKCHOMATHYECKOM

MIOCTPOEHUU CTEPEOMETPHUH:
aKCHOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX

https://m.edsoo.ru/13A98J6Z9

11

B3anmHoe pacnionoxenue
MPSIMBIX B POCTPAHCTBE:

NEpECCKAIMECH, MApaICIIBHBIC

" CKPCHIMBAOIINECCA ITPAMBIC

https://m.edsoo.ru/lUIW8KR50Q

12

[TapamiensHOCTb NPAMBIX U
IIJIOCKOCTEN B MPOCTPAHCTBE:
napaJielibHble IpsSMbIe B

IIPOCTPAHCTBE; NMAapaAJUICIIbHOCTD

TPEX MPSAMBIX

https://m.edsoo0.ru/CS9VLQLH6

13

[TapannenbHOCTD PAMBIX U
MJIOCKOCTEH B MPOCTPAHCTBE:

1

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

[TapamiensHOCTb NPSIMOU U
IIJIOCKOCTH

Vs ¢ COHaIIPpaBJICHHBIMU

14 1 https://m.edsoo.ru/LLJAVHVBW
CTOpOHAMH
\%

15 FOIL MEALY LIPAMBIMUL B 1 https://m.edsoo.ru/KGJM80EUK
MPOCTPAHCTBE
0%

16 PO MEILY TIDAMBIMIT B 1 https://m.edso0.ru/24LVWH9V8
MIPOCTPAaHCTBE
I1 i:

17 FPATITILHOCTE THIoCKOTTER 1 https://m.edso00.ru/BUSTQIHZT
napaJuleIbHbIe TTIOCKOCTH

18 CBoiicTBa napaIeibHeIX 1 https.//m.eds00.ru/0KQOK2ABA
TUTOCKOCTEH
[IpocTeiiye nmpocTpaHCTBEHHBIE

19 (GurypsI Ha MJIOCKOCTU: TETPAIP, 1 https://m.edsoo0.ru/MRT13XP79
KyO, mapaienenumnesn

20 IToctpoenue ceuennit https://m.edsoo.ru/DISAX05J8

21 [Toctpoenue ceuennit https://m.edsoo.ru/20GC3ZP9P
Kontponbnas pabora no reme
HH

22 PANIBIE 1 TLIOCKOCTH B 1 htps://m.edso0.ru/BI4O5QIER
npoctpanctse. [lapamiensHOCTh
MPSIMBIX U MJIOCKOCTEH"
[lepnieH UK YISIPHOCTD IPSIMOM U

23 IIJIOCKOCTH: IEPIIEHAUKYJIISIPHBIE 1 https://m.edsoo.ru/RN45YBOSR
IpsSIMBIC B TPOCTPAHCTBE
I1

24 PANIDIE THAPELIEILHEIE 1 1 https://m.eds00.ru/32MXRZDDL
NECPNCHAUKYIIAPHBIC K IIIIOCKOCTU
I1 € napasuie e

25 PAMBIE HapeUIcHRHRS 1 1 https://m.edso0.ru/JJPUOTOI3N

NCPpHNCHAUKYIIAPHBIC K IMIIOCKOCTU
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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

[Ipu3Hak nepneHANKYIIPHOCTH
NPSMON U MIIOCKOCTH

https://m.edsoo.ru/DC41W6K14

27

[Ipu3Hak nepneHIuKyJIIpHOCTH
MIPSIMOM U TUIOCKOCTH

https://m.edsoo.ru/HD3D63S5P

28

Kontponbnas pabora 3a 1
HOIYroiue

https://m.edsoo.ru/YOIQSMOH1

29

Teopema o npsimoit
NEPIEHIUKYIIIPHON MIJIOCKOCTH

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

30

Teopema o npsmoi
NEepIEeHANKYISAPHOIN MI0CKOCTH

https://m.edsoo.ru/HFKNPKZ7T

31

HepHeHI[I/IKYJ'Iﬂp 1 HAaKJIOHHBIC:
pacCToaHuEC OT TOYKU A0
IIJIOCKOCTH, PACCTOSIHUEC OT
HpﬂMOﬁ J0 IINIOCKOCTH

https://m.edso0.ru/638GKWY7V

32

[lepnieHauKynsip ¥ HAKIIOHHBIE:
paccTOAHUE OT TOYKH J0
IIJIOCKOCTH, PACCTOSIHUE OT
MPSAMOU 10 TIIIOCKOCTH

https://m.edsoo.ru/AD6RCACRA

33

[leprieHAUKYIISp U HAKIIOHHBIE:
paccTosiHue OT TOYKHU A0
IIJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 TUIOCKOCTH

https://m.edsoo.ru/VLLIQ7HXC

34

[leprieHAUKYISp U HAKIIOHHBIE:
paccTosiHuE OT TOYKHU A0
IIJIOCKOCTH, PACCTOSTHUE OT
MIPSIMOM 10 TUIOCKOCTH

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

35

VYIBl B IPOCTPAHCTBE: YOl
MEXIY IPSMOH U TUIOCKOCTBIO

https://m.edsoo.ru/PSFIXUALI
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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

36

JIByrpaHHbIi yroi, JUHEUHBINA
yroJI ABYIPAHHOTO yIila

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

37

JIByrpaHHbIil yro, JUHEHHBINA
YroJl IBYTPAHHOIO yIJia

https://m.edsoo.ru/ML0ZZYZC7

38

[leprieHIUKYISIPHOCTH
IIJIOCKOCTEW: PU3HAK
MIEPIEHIUKYJIIPHOCTH ABYX
IIJIOCKOCTEN

https://m.edsoo.ru/YRQDSM9NH

39

[TepnienauKyIIPHOCTH
IIJIOCKOCTEW: MPU3HAK
MEePIEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEN

https://m.edsoo.ru/DY2AF84T2

40

[lepneHIUKyIAPHOCTD
IIJIOCKOCTEW: MPU3HAK
MEePHIEHIUKYISIPHOCTH ABYX
IJIOCKOCTEH

https://m.edsoo.ru/TSSOAINH2

41

Teopema o Tpéx
MEePIEHIUKYIIAPAX

https://m.edsoo.ru/OW5LZ1RVZ

42

Teopema o Tpéx
IIEPIIEHINKYIIApax

https://m.edsoo.ru/OP44KE54N

43

Teopema o Tpéx
MEPIIEHINKYIIIpax

https://m.edsoo.ru/OWG81WDV3

44

KontponbHas padora no remam
"[leprieHAUKYIASIPHOCTD MPAMBIX U

miockocTei" u "YTIbel MeXIy
MPSIMBIMU U TJIOCKOCTAMU"

https://m.edsoo.ru/\VOXABPOPB

45

[ToHsiTHE MHOTOTpaHHUKA,
OCHOBHBIE DJIEMEHTHI

https://m.edsoo.ru/L5FTEZ8QX
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https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
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

MHOI'OI'PaHHUKA, BBIYKJIbIE U
HEBBIITYKJIbIE MHOI'OTPDaHHUKH;
pa3BEpPTKa MHOTOIrPaHHUKA

46

[Ipu3ma: n-yronpHas npusMma;
I'paHd U OCHOBAHUS MIPU3MBIL;
IpsiMasi 1 HaKJIOHHAsI IPU3MBbI; 1
OOKOBas U MOJHAs TOBEPXHOCTh
TIPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapamienenurnen,
IIPSIMOYT OJIBHBIN 1
MapasuiesienuIie]l U €ero CBOMCTBa

https://m.edsoo.ru/ITCOB1IWIO

48

[Tupamuga: n-yronbHas
IupaMua, TpaHud U OCHOBaHUE
MUpaMHJIbl; OOKOBAs U MOJTHAS
MTOBEPXHOCTh MUPAMU/IBL;
[IpaBUIbHASA U YCEUEHHAs
npamMua

https://m.edsoo.ru/ITOFX00PA

49

IIpaBUIbHBIE MHOTOTPAHHUKH:
HOHSITUE TIPABHIIBHOTO
MHOI'OrpaHHUKaA; ITpaBUJIbHAA
[IpU3Ma U [IPaBUIbHAS TUPAMULA; 1
NpaBHJIbHAS TPEYTOIbHAs
MMAPaMUJIA U TIPABUIIbHBIN
TeTpa’Ip; Kyo

https://m.edsoo.ru/LWNGFZTWE

50

IIpencrasnenue o npaBUIbHBIX
MHOT'OTpaHHHMKaX: OKTa’JIp, 1
JOAEKadAp U UKOCAIP.

https://m.edso0.ru/06SH02IDD

51

CumMeTpusi B IPOCTPAHCTBE:
CUMMETpPHSI OTHOCUTEIILHO TOYKH,

1

https://m.edsoo.ru/SWEUC9ENR
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MPSIMOM, TIIOCKOCTH. DJIEMEHThI
CUMMETPHUH B IUpaMUJaXx,
napajuiejenuneaax, mpaBuiIbHbIX
MHOTOTpaHHHKAX

BrIuunciienue 3j1eMeHTOB

52 MHOT'OI'PaHHHUKOB: pEOpa, 1 https://m.edsoo.ru/EUPAMNT760
JarOHAJ!, YTIIbI
[Tmomaas 60KOBOM MOBEPXHOCTH
U ITOJIHOM IIOBEPXHOCTH IIPSIMOU
53 MIPU3MBI, TJIOUIa1b OCHOBAHUM, 1 https://m.eds00.ru/SQY9XSIL6
Teopema 0 OOKOBOI MOBEPXHOCTH
HPSIMOM IIPU3MBI
[Tmomaas 60KOBOM MOBEPXHOCTH
Y TIOBEPXHOCTH MPABUIHLHON
54 MMUPaMUIBI, TEOPEMa O TIIOMIATN 1 https://m.edsoo.ru/R22FHBG60
OOKOBOI MOBEPXHOCTH
YCEYEHHOM NTUPAMMUIBI
95 Kontponbuas pabora no reme 1 https://m.edsoo.ru/VHYNJQMQD
"MHororpaHHuku"
56 [Tonsitue 06 00BEME 1 https://m.edsoo.ru/GM1LC394G
57 O0BEM UpaMuIbI 1 https://m.edso0.ru/B307PSWTC
58 O06BEM nupaMu bt 1 https://m.edsoo0.ru/PQZ9ED3YF
59 O0BEM TUpaMHUIBI 1 https://m.edsoo.ru/RZ8BITMU9
60 O0BEM TUpaMHUTBI 1 https://m.edsoo0.ru/OHRFO2LCT
61 O0BEM TTPU3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 O0BEM TTPU3MBI 1 https://m.edsoo.ru/B46EMRRGE
63 OO0BEM TTPU3MBI 1 https://m.edsoo.ru/FIMQWEKFT
64 O06o0maromuii ypok mo Teme 1
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"O6BEMBI MHOTOI'PaHHUKOB"

65

IToBTOpenue, o000IIEHNE
CHCTeMaTH3alusl 3HaHUH.
[TocTtpoenue ceuenunii B
MHOT'OI'paHHUKEC

https://m.edsoo.ru/KXTOCIOJG

66

[ToBTOpenue, 0600ImEeHNE
CHCTeMaTH3alus 3HAHUH.

Brruucnenue paccTosHUN: MEXIY

ABYMA TOYKaMH, OT TOYKHU 0O

HpﬂMOﬁ, OT TOYKH OO0 IMIIOCKOCTH,

MCKAY CKPECIIUBAOIIUMHCA
IpsAMBIMHA

https://m.edsoo.ru/HKP613JUC

67

l'omoBast koHTpONBHAS paboTa

https://m.edsoo.ru/KB3EK0OA9U

68

[ToBTOpeHue, 0000IIEHNE
cucTeMaTu3alus 3HaHUH.
Beruncienue yrioB: Mexay
CKpCIINBAIOIMIUMUCA IPAMBIMUA

MEXIY IPSMOH U TUIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YIJI0B MEXIY

TIIIOCKOCTAMH

, 1

https://m.edsoo.ru/X7CJU5LO0

OBIIEE KOJIMYECTBO YACOB I10

[NPOI'PAMME

68 6
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11 KIIACC

Ne
/o

Tema ypoka

KoanuyecTBo 4acoB

KonrpoJuanubie
Bcero P
padoThI

IIpakTHyeckue
padoTbI

JlaTa
U3ydeHusl

JIeKTPOHHbIE U(PPOBbIE
o0pa3oBaTeJIbHbIE pecypchl

HNuctpykrax no OT, b u I1b
Ha ypokax reomerpun. Chepa u
map: IeHTp, paauyc, THaMeTp;
IUTOIIA/h TOBEPXHOCTH Cepbl

https://m.edsoo.ru/TW8Z59CHJ

Bzanmuoe PacCImoIOKECHNEC

cdepsl U MITI0CKOCTH;

KacaTCjabHas IJIOCKOCTb K

cdepe; iomaab chepol.

N3ob6paxenne chepsl, mapa Ha
wiockoctd. CeueHus 1apa

https://m.edsoo.ru/YCMWC4M3I

Bxoanas koHTposibHas pabora 1 1

https://m.edsoo.ru/QDCF8UGXE

Hunuuapudeckas TOBEPXHOCTD,
00pa3ymolre UIHHIPHIECKOMN

MTOBEPXHOCTH, OCh

IIHJIHHZ[pPI‘-IGCKOfI MMOBEPXHOCTHU

https://m.edso0.ru/8516BBEO7

[unuaap: ocHOBaHUS U OOKOBasI
MIOBEPXHOCTH, 0Opa3yromas u

0Ch; IJIOIIAagL OOKOBOH U
ITOJIHOM TTOBEPXHOCTH

https://m.edsoo.ru/W0JR979V9

N3006paxeHne nuauHapa Ha

mockocty. Pazséprka

mHapa. CedeHus NUIMHApa
(MIIOCKOCThIO, MTapalIebHON

https://m.edsoo.ru/OY MSPW10Z

[IOKYMEHT MOAMUCAH 3JTEKTPOHHON NOANUCHIO
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WM TIEPIICHAUKYIISIPHONU OCH
UAJTUHIPA)

Konnueckas ITOBCPXHOCTD,

6 .
OPPA3YIOHIHE KOHIHECCKOH 1 https://m.edsoo.ru/H64QF3E6R

MMOBCPXHOCTHU, OCh U BCPIINHA
KOHHYECKOH IIOBCPXHOCTH

KOHYCZ OCHOBAHHUC U BCPIINHA,

6 .
ODPA3YIOIIA 1 OCD, IO 1 https://m.edsoo.ru/Q4EUBB6GT

OOKOBOM M HOJHOMI
MOBEPXHOCTHU

Y ced€HHBIN KOHYC:
0o0pa3yrolue U BhICOTA;

1 https://m.edso0.ru/80VNITU20
OCHOBaHUSA 1 OOKOBAas

MMOBCPXHOCTH

N300pakeHre KoOHyca Ha
wiockocTH. Pa3BépTka koHyca.

C
CHCHMT KOHYCA (ILIOCKOCTEIO, 1 https://m.edsoo.ru/0PVOCKUY U

[apaJuIeJIbHOW OCHOBAHHUIO, U
IJIOCKOCTBIO, POXOAALIEH
yepes3 BEPILNHY)

Kom0
OMOUHALH TEJI BpAILCHHA 1 1 https://m.edsoo.ru/4VHGTY X8F

MHOT'OI'PaHHUKOB

MHororpaHHuK, ONMCAHHBIN
okoJio cepsl; chepa,
BIIMCAaHHAsl B MHOTOI'PAHHUK WU

1 https://m.edsoo0.ru/RMYY1STLP

B TEJIO BPALICHUS

I1 0 00BéMe. O
OIUITHE 0 0DBEME. LICHOBHDIE 1 https://m.edso00.ru/ACENHGLOZ

CBOWCTBA 00BEMOB TEI
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https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ

14

O0BEM LMIMHIpa, KOHYCa

https://m.edsoo.ru/\W8TGN5Z799

15

O06bEM mapa u riomaab chepbl

https://m.edso0.ru/G7TAYCMOTT

16

[TogoOHbIE TENA B
npocTpancTBe. COOTHOMIECHUS
MEX]Ty TLTOIATMHU
MOBEPXHOCTEH, 00bEMaMu
MMOJOOHBIX Tl

https://m.edsoo.ru/4ANO4FY UUX

17

Kontponbnas pabora no remam
KonTtponbhas pabora 3a 1
TIOJTYT OJTHE

https://m.edsoo.ru/KCOMHJI5SWW

18

Bekrop Ha mmockoctu U B
MIPOCTPAHCTBE

https://m.edsoo.ru/AQ405SB7C

19

CroxxeHue 1 BEIYUTAHNE
BEKTOPOB

https://m.edsoo.ru/PMNHTUK7G

20

YMHOXKEHHE BCKTOpa Ha 9YUCJIO

https://m.edsoo.ru/4H7PLGBI1

21

Pasnoxenue BekTopa 1o Tpém
HEKOMIUIaHAPHBIM BEKTOPaM.
[IpaBuio mapaienenumnena

https://m.edsoo.ru/NZSOLFWN1

22

Pemenne 3amad, cBI3aHHBIX C
IIPUMEHEHUEM IIPaBUII JCUCTBUI
C BEKTOpamMHu

https://m.edsoo.ru/73F23EPU5

23

KoopanHaTHO-BEKTOPHBIN
METOJ] PU PELICHUN
reOMEeTPUYECKUX 3a1a4

https://m.edsoo.ru/BBI139Z7U

24

IIpssMoyronbHas cucrema
KOOpAMHAT B IIPOCTPAHCTBE.
Koopaunatsl BekTopa.
[Ipocreiimue 3agaun B

https://m.edsoo.ru/X9TSDNSQ3
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https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3

KOOpJAuHaTax

25

VYromn Mexay BEKTOpaMHu.
CkansipHO€e IpoU3BeIeHUE 1
BEKTOPOB

https://m.edsoo.ru/RPAQMBCDO

26

Brruucnenue yriios Mexy
IIPSMBIMH U TUIOCKOCTSMHU

https://m.edsoo.ru/EGRV3NF84

27

O06o0maronuii ypok 1o reme
"BeKTOopbl 1 KOOPAWHATHI B 1
MpOCTpaHCTBE"

28

[ToBTOpEHME, 0000IICHHE 1
CHCTEMAaTH3allNs 3HAaHUH.
OcHoBHBIE QUTYPBI, (PAKTHI,
TEOpEMBI Kypca IJIaHUMETPUU

https://m.edsoo0.ru/16 ASE1TYU

29

[ToBTOpEHME, 000OIICHHE U
CHCTEMAaTH3alINs 3HAHUH.
OcHoBHBIE QUTYPHI, (PAKTHI,
TEOpEMBI Kypca MIaHUMETPUU

https://m.edsoo.ru/VEMVY73YE

30

[ToBTOpeHue, 0000IIEeHNE U
CUCTEMaTU3aLIMs 3HAHUM.
321,113.'—11/1 IIAaHUMETPUHN 1 METOAbI
UX PEIICHHS

https://m.edsoo.ru/UF02M943T

31

[ToBTOpenue, 0600IICHNE U
CHCTEMATH3aIUs] 3HAHHIA.
3aauu IIaHUMETPUH H METOIbI
UX pelIeHUs

https://m.edsoo.ru/FG4PJN2IF

32

[ToBTOpenwue, 0600IICHNE U
CHCTEMaTH3aIUs] 3HAHHI. 1

OcHoBHbIE QUTypHI, (HAKTBHI,

https://m.edsoo.ru/ZY6BYLY7W
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TEOpEMBI Kypca CTepeoMeTpUH
33 ['onoBast KoHTpoNbHAs paboTa 1 1 https://m.edsoo.ru/VP8CXOC4C
34 Hostopertne, 0606meHIfe " 1 https://m.eds00.ru/70QSTDCAP
cHCTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I1O 34 3 0
IMPOI'PAMME
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOI'PAMMOBI

10 KUIACC
Kon .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 00pa3oBaHusi
pe3yJabTaTa
7 I'eomerpus
7.1 OnepupoBath MOHATHSIMH: TOUKA, MPsMas, IITOCKOCTh
25 [TpuMeHSITh aKCHOMBI CTEPEOMETPHUH U CJICJICTBUS U3 HUX MPH PEIICHUH
' reOMEeTPUUYECKUX 33134
23 OnepupoBarh MNOHATHSMM: MAPALIENbHOCTh M HEPHEHAUKYIIPHOCTh
' NPSAMBIX U IUIOCKOCTEHN
-4 KnaccugunupoBars B3auMHOE PacroioKEHHE NMPSAMBIX U IUIOCKOCTEH B
' MIPOCTPAHCTBE
OmnepupoBarh MOHATHSAME: ABYIPAaHHBIA Yrojl, TPaHU JIBYTPAHHOTO YIJia,
7.5 peOpo ABYrpaHHOIO yIiia, TMHEHHBIN yrojl ABYTPAHHOTO YIJIa, TpaxycHast
Mepa JBYTPaHHOro yria
-6 OnepupoBarh MOHATHUSAMHU: MHOTOTPAHHHK, BBIMYKIBIA W HEBBITYKJIBII
' MHOTOTPaHHHK, 3JIEMEHTHI MHOT'OI'PaHHUKA, IPABUJIbHBIM MHOTOTpaHHHUK
24 PacnioznaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MHpaMuja, MpHU3Ma,
' MPSIMOYTOJIBHBIN TTapayienenunesa, Kyo)
KnaccudumnupoBaTh  MHOTOTpaHHUKH, BbIOMpass OCHOBaHHS IS
-8 KIacCHpUKauu  (BBINYKJIBICE W HEBBIIYKJIBIE  MHOTOTPAaHHUKH,
' MpaBWJIbHbIE MHOTOIPAHHUKH, TPSAMBbIE W  HAKJIOHHBIE IPU3MBL,
napasuieNenune/bl)
- OmnepupoBatb MOHSATHUSMU: CeKy1as IJIOCKOCTb, CeueHUe
' MHOTOTPAaHHHKOB
210 OOBSCHATh TPHHIHUIBI  TOCTPOCHUS  CCUECHUH  MHOTOTPAaHHUKOB,
' HCIOJIB3YS METOJ] CIIE0B
CrpouTh C€YE€HHS MHOTOIPAaHHUKOB METOJOM CJIE€JOB, BBIIOIHATh
7.11 (BBIHOCHBIE) TIJIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BU/I CBEPXY, COOKY, CHU3Y
7.12 Pemate 3amaum Ha HAXOXKACHHE T'E€OMETPUUECKUX BEJIIMYMH IO 00pas3iam

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOW NMOAMMUCHIO
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WK aJIrOpUTMaM, MNPUMCHAA HU3BCCTHBLIC AHAIIUTHYCCKUC MCTOAbI IIPU
peliCHUKU CTAHAAPTHBIX MATCMATHUYCCKUX 3aJlad Ha  BbIYUCICHUC
paCCTOSIHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOYKHU OO0 priMOﬁ, OT TOYKH IO

IUIOCKOCTH, MCIKAY CKPCIINBAOIUMUCS ITPAMBbIMHA

Pemrate 3a1aun Ha HAXOXKJICHHE TEOMETPUUYECKUX BEJIWYHH MO 00pasiam
WY alrOpUTMaM, IMPUMEHSAS U3BECTHBIE aHAJIMTHYECKHUE METOABI IPH
7.13 pELICHUU CTaHIApPTHBIX MAaTEMAaTHYECKUX 3a1ad HAa BBIYUCIICHUE YIJIOB
MEXY CKPEIIUBAIOIUMUCA MPSIMBIMUA, MEXKIY IPSIMOM U IJIOCKOCTBIO,

MCKAY IIJIOCKOCTAMU, ABYT'PAHHBIX YTJIOB

Bbruucnare 00bEMBI M IUIOLIAJM IOBEPXHOCTEH MHOIOIPaHHUKOB
214 (mpu3ma, mupamMua) ¢ IpuMeHeHHneM (pOpMyII, BEIYUCIATH COOTHOIICHUS
MEXIY IIJIOIIAIIMA ITOBEPXHOCTEH, o0BbEMamMu MOI00HBIX

MHOT'OI'PaHHHUKOB

215 OnepupoBarh MOHATUSIMHU: CUMMETpPUS B IMPOCTPAHCTBE, LEHTP, OCh U
IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U MIOCKOCTh CHMMETPUH (PUTYpPbI

W3BnekaTth, MpeoOpa3oOBBIBATE M HWHTEPIPETHPOBATH HH(POPMAIMIO O
7.16 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeAcTaBICHHYIO Ha

YepTekax U pUCYHKax

[IpumensTh reomerpuueckre (akThl A PELIEHHUs] CTEPEOMETPUUYECKUX
7.17 3a/1a4, MPEINOoJIaralolliX HECKOIBKO IIaroB pEIICHHS, €CIH YCIOBHUS

IMPUMCHCHUS 3a/IaHbI B SIBHOH (bopMe

- 18 [IpumeHsaTh TpoCTEHIINE MTPOrpaMMHBIE CpPEICTBA U BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPHUIECKUX 3a1a4

219 [IpuBOAUTE MpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B MPHUPOJAE U
YKU3HH, PACIIO3HABATh IIPOSBICHUE 3aKOHOB '€OMETPUU B UCKYCCTBE

[IpuMeHsTh NoNy4YeHHbIE 3HaHUS Ha IPAKTHKE: aHAIU3UPOBATh pealbHbIe
CUTyallUH W TPUMEHATh M3Y4YEHHBbIE IOHATHA B Ipolecce IOHCKa
peLeHus MaTeMaTH4eCcKU copMyIHpOBaHHON po0IeMsl,
7.20 MOJIEIIMPOBaTh PEAIbHbIE CUTYallMM Ha SI3bIKE T€OMETPUHU, HCCIEN0BATh
MIOCTPOEHHBIE MOJENIN C HCIOJIb30BAaHUEM T€OMETPUYECKUX MOHSITUH U
TEopeM, amnmnapara ajareopsl, pelaTh IPaKTUYECKUE 3aaull, CBSI3aHHbBIE C

HaXO0XIACHUEM I'COMCTPHUUCCKUX BCIINYHNH

11 KIJACC
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Kon IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepPsIeMOro .
00pa3oBaTe/IbHON MPOrPaMMBbI CpPeTHEro 001ero 06pa3oBaHus
pe3yJbTaTa
6 I'eomerpus
OnepupoBaTh NOHATUAMU: LIMJIMHIPUYECKasl MOBEPXHOCTh, 00pa3yrolue
6.1 WIMHIPUYECKON MOBEPXHOCTH, UUJIMHAP, KOHWYECKas MOBEPXHOCTH,
' oOpasylomMe  KOHMYECKOW  IOBEpXHOCTH, KOHYC, cdepuueckas
MTOBEPXHOCTh
6.2 PacnioznaBaTh Tena BpauieHus (IIIMHAP, KOHYC, chepa u map)
6.3 OOBACHATDH CITOCOOBI MOJTYYCHHSI TEJT BpaIlCHUS
6.4 KnaccudunupoBaTh B3aMMHOE pactoiokeHue chepbl i MI0CKOCTH
OnepupoBaTh TOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAaHHUE CErMEHTa,
6.5 BBICOTAa CETMEHTA, LIAapOBOM CJIOW, OCHOBAaHHE IIAPOBOTO CJIOS, BBHICOTA
[IapOBOTO CJI0S, MAPOBOW CEKTOP
6.6 Boruncnsate 00bEMBI W IUIOMAAW TOBEPXHOCTEH Tel BpallleHUs,
' TEOMETPHUYECKUX TEJ C MPUMEHEHHEM (DOPMYIT
OnepupoBarh TOHATUSIMU: MHOTOTPAHHHK, BIHCAaHHBIA B cdepy u
6.7 OINMUCaHHBINA OKOJIO chepsl, chepa, BIMCAaHHAS B MHOTOTPAaHHUK HITU TEJIO
BpAIICHUS
6.8 BBIYHCIATE COOTHONICHUS MEXIY IUIOMIQJSMH [OBEPXHOCTEH W
' 00BEMaMu MOJOOHBIX TEI
6.9 N3o0paxath n3ydaemble QUTYPHl OT PYKH M C TMPUMEHEHUEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BrInonHATh (BBIHOCHBIC) TUIOCKHE YEPTEk U U3 PUCYHKOB IMPOCTHIX
6.10 00BEMHBIX (UTYpP: BHJ CBEpXY, COOKY, CHH3Y, CTPOUTH CEUYCHHS TEJ
BpAIICHUS
N3Bnekarb, MHTEPIPETUPOBATH M MPEOOpPa3OBBIBATH HH(OPMAIIUIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (UIypax, MpPEICTaBICHHYIO Ha
YyepTekax U pUCyHKax
[TpumensaTh TeOMETpUUYECKUE (PAKTHI IS PEIICHUS CTEPEOMETPHUICCKHIX
6.12 3a/1a4, MPENOJAaraloluX HECKOIbKO INAroB PEIICHHs, €CJIM YCIOBUS
IPUMEHEHUS 33JIaHbl B IBHOU Qopme
6.13 OmnepupoBath MOHITHEM: BEKTOP B MPOCTPAHCTBE
6.14 BBIMONMHATE JEHCTBUSI CIOXKEHUS BEKTOPOB, BHIYMTAHHUS BEKTOPOB H
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YMHOXCHHA BCKTOpPAa Ha 4YHUCIIO, O6’BHCHHTL, KakMMH CBOMCTBaMU OHHU

00J1a1a10T

6.15 [IpumensTh NpaBUiIO Napasuieenunea mpy CI0KEHUH BEKTOPOB

OnepupoBarh MOHATHSAMH: JIE€KApTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
6.16 BEKTOpP, MOJYJb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yrojll MEXIy BEKTOpaMH, CKaSIPHOE IIPOM3BEIEHUE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLIL

Haxoguth cymMMy BEKTOpOB W IPOW3BENECHUE BEKTOPA HA YHUCIO, Yroi
6.17 MEX]ly BEKTOpaMH, CKaJIIpHOE MPOU3BEICHUE, PACKIAIbIBaTh BEKTOP I10

JIBYM HEKOJUJIMHEAPHBIM BEKTOpaM

6.18 3a/1aBaTh IOCKOCTh YPABHEHHEM B ICKAPTOBOM CHCTEME KOOPUHAT

6.19 Pemate mpocteiiime reoMeTpUYEcKHE 3aJaud  Ha  IPUMEHEHUE

BCKTOPHO-KOOPJAWHATHOIO METOJa

Pemrats 3aJa4d Ha O0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHONIICHUU U
6.20 HaXO0XKIACHUC I'COMCTPUUCCKHUX BCIUYHUH I10 o6pa3uaM HJIN aJITOpUTMaM,

IPpUMCHSA HU3BCCTHBIC METOAbI npu peiCHUN CTaHAAaPTHBIX

MaTEMAaTHYCCKHUX 3ada4

6.21 [IpumensaTs mnpocTeiiliie NporpaMMHbBIE CPEICTBA U 3JIEKTPOHHO-

KOMMYHHUKAIIMOHHBIC CUCTEMBI IIPpH PEIICHHUU CTECPECOMECTPUICCKUX 3a1a4

6.22 HpI/IBOI[I/ITB INpUMEPBI MAaTEMATUYICCKUX 3aKOHOMCpHOCTeﬁ B IIpHUpoac u

JKU3HHU, paCllO3HABATh MPOSABJICHUC 3aKOHOB I'COMCTPUH B UCKYCCTBC

[IpumMeHSATh TONYYCHHBIE 3HAHWUS Ha MPAKTHKE: aHAIM3UPOBATH
peaJIbHBIC CUTYallMM W TPHMEHSATh HW3yYCHHBbIC IOHATHS B IIPOIECCEe
MOWCKA peHIeHHs] MaTeMaTU4ecKu CHOpMYIHUPOBAHHOW MPOOIEMBI,
6.23 MOJIETUPOBAaTh pEalbHbIE CUTYAllMH HA SI3bIKE T€OMETPHUU, HCCIIE0BATh
MIOCTPOCHHBIC MOJEIN C HCIIOJIb30BAHHEM T'€OMETPUYECCKHX TMOHATHU U
TeopeM, arrmapara aireOpbl, permarh MPaKTHYECKUE 33Iaud, CBSI3aHHBIC C

HaXO0XACHHUEM I'€COMCTPUICCKUX BCIIMIUH
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

K IIpoBepsieMblii 3JIEMEHT COlePKAHUSA
o

7 I'eomerpus

OcHOBHbBIE TMOHATHS cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, IMPOCTPAHCTBO.
7.1 [lonsiTue 00  aKCMOMATUYECKOM  IOCTPOEHUM  CTEPEOMETPUHU:  AKCHOMBI

CTEPEOMETPHHU U CICACTBUA U3 HUX

B3anMmHOE  pacnosnokeHue INpsMBIX B NPOCTPAHCTBE:  IMEpeceKaroluecs,
NapajuleJIbHble W CKpeIlMBaroImuecs mpsmele. [lapamienpHOCTs NpSAMBIX U
IUDIOCKOCTEM B TPOCTPAHCTBE: NapajulejbHbIE MpsMbIE B IPOCTPAHCTBE,
20 MapaJUIEIIbHOCTh TPEX IPSAMBIX, MAPAUIEIBHOCTh IPSAMOM M IUIOCKOCTU. YIUIBL €
' COHAIPABJIIEHHBIMM CTOPOHAaMH, Yrojl MeXAYy MpsMBIMA B IPOCTPaHCTBE.
[TapannenbHOCTH MIOCKOCTEN: MapayiebHble MIIOCKOCTH, CBOMCTBA MapalIeIbHbBIX
wiockoctei. Ilpocreiiimne npocTpaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TETpa’Jp,

KyO, apaJjuieNienumne, IOCTPOCHUE CeUeHU I

[lepneHIUKYIApHOCTE NPSAMOM M IUIOCKOCTH: IEPHEHAUKYISPHBIE MpSMBbIE B
IIPOCTPAHCTBE, MPSMBIE NTApAJIIEIbHbBIE U IEPIIEHANKYIISIPHBIE K INIOCKOCTH, IIPU3HAK
MEPIEHIUKYIIIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O MPSIMOU MEPIIEHIUKYIISPHON
IUIOCKOCTH. YTJIBI B TPOCTPAHCTBE: Yroil MEXIy IMpsSMOA U MJIOCKOCTBIO,
7.3 JIBYTPaHHBIA yroji, JHWHEWHBIA Yroil JByrpaHHoro yria. llepneHaukynsp u
HAKJIOHHBIE: PAcCTOSHHUE OT TOYKHM [0 IUIOCKOCTH, PACCTOSIHME OT MpAMOH 10
TUTOCKOCTH, MPOEKIHS (PUTyphl Ha IMIIOCKOCTh. [lepmeHauKyIsIpHOCTh TIOCKOCTEN:
NpU3HAK  MEPIEHIUKYISIPHOCTH  ABYX  Iulockocted. Teopema o  Tpéx

MepIeHIUKYIIApax

[lonsiTue MHOrOrpaHHHMKAa, OCHOBHBIE 3JIEMEHThl MHOIOTPaHHMKA, BBIMYKIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipmsma: Nn-yronpHas
Mpu3Ma, TPaHU M OCHOBAHMS TMPU3MBI, IpsMas U HAKJIOHHAs MPHU3MbI, OOKOBas U
7.4 II0JIHAs [TOBEPXHOCTH NMpu3Msbl. lapamienenunen, npsMOyroJbHbIN apauIeaenue
u ero ceoiictBa. [lupamuna: N-yroapHas nupamuaa, FpaHu U OCHOBaHHE MUPaMUJIbI,
OOKOBasi M MOJIHASI MOBEPXHOCTh MUPAMUJbI, IPaBUJIbHAS U yceu€HHas MUpaMHa.

OeMEHTHI INpu3Mbl W IIHUpAMHABI. HpaBI/IHLHHe MHOT'OIrpaHHHUKH: ITIOHATHUC
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IIPaBWJIBHOIO MHOI'OIPAHHMKA, IpaBWJIbHAs IpU3Ma W NpaBWIbHAsg MNHUPaMHIA,
MpaBUJIbHAS TPEYTOJIbHAS MUPAMU/Ia U MPABHIIBHBINA TeTpasip, KyO. [IpeacraBnenue
O TPaBWJIbHBIX MHOIOIPAaHHUKAX: OKTa’Jp, AojAeKa’ap U ukocadapyrue CeueHus

MMPU3MbI U THPpAMUIbI

CumMeTpusi B IPOCTPAHCTBE: CHUMMETPUS OTHOCHTEIBHO TOYKH, MNPSMOH,
7.5 IJIOCKOCTH. DJIEMEHTBI CUMMETPHUH B NMHUPAMHUJIAX, MTapajuieJenuIe ax, MpaBuibHbIX

MHOT'Or'paHHHUKax

Bbruuciienue 351€MEHTOB MHOTOTPaHHUKOB: pEéOpa, auaroHanu, yrisl. [linomans
OOKOBOI TOBEPXHOCTHM M TIOJHOM TOBEPXHOCTH MPSAMOM NPU3MBI, IJIOMIA/b
7.6 OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMOi mpu3Mbl. Ilnomaas 60xoBoi
IIOBEPXHOCTU U IOBEPXHOCTH IIPABUIIBHOM NHMpPaMUIbl, TeOpeMa O IUIOLIAIN

yceuénHoi nupamubl. [TonsTie 06 06b€Me. OOBEM MUpaMuIbl, TPUIMBI

[TonoGHbIe Tena B mpocTpancTBe. COOTHOMIEHHUS MEX/TY IIJIOIAIIMH TIOBEPXHOCTEH,

[ 00BEéMaMU OAOOHBIX TEN
11 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

6 ['eomerpust
Hunmuaapudeckas MOBEPXHOCTh, 00pa3yIoNue MUJINHIPUIECKONW MMOBEPXHOCTH, OCh

6.1 HUWIMHAPUYECKON moBepXHOCTH. L{ummHap: ocHoBaHUS M OOKOBasi MOBEPXHOCTD,
o0pa3yrolas U 0Ch, TUIOIMIalb OOKOBOM U MOIHOI MOBEPXHOCTH
Konnueckas moBepXHOCTh, 00pa3yrolme KOHNIECKON MMOBEPXHOCTH, OCh U BEpIITNHA

6.2 KOHHYECKOM moBepxHOocTH. KOHyc: OCHOBaHME M BeplIMHA, 0o0pas3yromas U OcCh,

' mionaab OOKOBOW M TIOJHOM TOBEPXHOCTH. Y CEUYEHHBINM KOHYC: oOpasyromue u

BBICOTa, OCHOBAaHHUA U OOKOBasi MOBEPXHOCTh
Cdepa u map: ueHtp, paguyc, AMaMeTp, TUIOMIalb TOBEPXHOCTH chephl. B3anmuoe

6.3 pacrnonoxeHue cdepbl U MIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIOMaab
cepsl

6.4 N300pakeHne Ten BpalieHus Ha TUIOCKOCTH. Pa3BépTka muiIMHIpa U KOHyca

6.5 KomOuHanmmu Tenm BpamieHus ¥ MHOTOTPAHHUKOB. MHOTOTpaHHHK, OINMWCAHHBIN

. okoy10 chepsl, chepa, BIMcaHHAs B MHOTOT'PAHHUK, WM TEJIO BpPaIlleHUs

[Tonsitue 06 o0bEéMe. OcHOBHBIE cBOMcTBa 00BEMOB Ten. Teopema 00 00BEME

6.6 IpsIMOYTOJILHOTO Tapajuienenunena u ciueactBus u3 He€. OO0bEM IMIMHIpA,
koHyca. O0BEM 1mapa u momaib chepbl
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6.7 HOI[O6HBI€ TCIa B IIPOCTPAHCTBC. CooTHOLICHUS MCKOY IomaigsaMu

MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TeEl

6.8 Ceuenuss nwivMHapa (MapauieNbHO W TEPIEHIUKYISIPHO OCH), CEYEHHUs KOHyca

(mapanienbHOE OCHOBAHHIO U MPOXO/AIIEE Yepe3 BEPILKHY), CEUCHUs 11apa

BeKTop Ha IINIOCKOCTH U B HPOCTPAaHCTBC. CnoxeHne W BBIUMTAHUE BCKTOPOB.
6.9 YMHOXKEHUE BCKTOpa Ha 4YHCJIO. Paznoxenue BCKTOpa 110 TpéM HCKOMIIJIAaHApHBIM

BCKTOpaMm. HpaBI/IJ'IO mapajICaCrumIicaa. Pemenue 3aJa4y, CBA3aHHBIX C

IMPUMCHCHUECM IIPpaBUJI HeﬁCTBHﬁ C BCKTOpaMu

[IpsimoyronbHass cucTeMa KOOpAMHAT B NpocTpaHcTBe. KoopauHaTel BEKTOpA.
6.10 [Ipocreiimue 3agaun B KOOpAMHATaX. Yrol Mexay Bekropamu. CkaispHoe

IMPOU3BCACHNUEC BCKTOPOB. Brmuncaenue YIJIOB MEXKAY HNPpAMBIMHA U IIIOCKOCTSMH.

KooparHaTHO-BEKTOPHBIN METOJI IIPU PELICHUHA I€OMETPUUYECKHUX 3a1a4
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
INPOTPAMMBI CPEJHEI'O OBILIEI'O OBPA3OBAHUSI

Kon IIpoBepsiemble TpeGoOBaHNsI K MPEJIMETHBIM Pe3y/JIbTaTaM 0CBOCHHS
MpoBePsIeMOro OCHOBHO# 00pa30BaTe/IbHOM NMPOrpaMMbl CpeIHero 001ero
TpeGoBaHus o0pa3oBaHus

Bnanenne meromamm A0Ka3aTeNbCTB, AJITOPUTMAMHU DELICHUs 3a/ad;
yMeHue (opMynupoBaTh M OINEPUPOBATH IOHATHSAMU: ONpeEeICHHUE,
aKCMOMa, TEOpEMa, CJIEACTBHUE, CBOMCTBO, MPHU3HAK, [OKa3aTEJIbCTBO,
paBHOCHIIbHBIE ()OPMYITHPOBKH; IPUMEHATh UX; YMEHHE (POpMYyTHpPOBAThH
o0paTHOE U IMPOTHBOIOJIOXKHOE YTBEP)KICHHUE, IIPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCHOIB30BATH METOJ MaTeMaTHMYecKoW WHIYKLUY;
IPOBOJUTH  JOKA3aTEJIbHBIE PACCYXAECHHUS TIpU pPELIEHUU 3ajady,
1 OLIEHMBATh  JIOTMYECKYI0  IPaBWJIBHOCTb  PACCyKICHWM;  yMeHHUe
OIEepUPOBaTh MOHATHUSAMH: MHOXKECTBO, IOJMHOXKECTBO, OIEpallUy HaJ
MHO)KECTBAMH; YMEHME HCIOJIb30BaTh TEOPETHKO-MHOMXECTBEHHBIN
anmnapar JJIs OIMCAaHMsI pEeaJIbHbIX MIPOLIECCOB U SIBJIEHUI U IIPU PELICHUU
3aJady, B TOM 4HCIE W3 JPYrUX YYeOHBIX MPEIMETOB; YMEHHE
OIepUpPOBaTh MOHATUIMHU: Ipad, CBSI3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTb M ONMCHIBaTh TIpadbl pa3IMUYHBIMU

crioco0aMu; UCTIONb30BaTh rpadbl MPHU peIIeHUH 3a1au

YMeHue ornepupoBaTh MOHATHUSIMH: HATYPAJIBHOE YMCIIO, LEIO0E YHUCIIO,
CTENEHb C LIEJIBIM IOKa3aTeIeM, KOPEHb HaTypaJbHOU CTEIEHU, CTENEHb
C paluOHAJbHBIM  IIOKa3aTeleM, CTENeHb C  JACHCTBUTEIbHBIM
mokaszareneM, JIOrapuM Yuclia, CHHYC, KOCHHYC W  TaHTEHC
IIPOM3BOJIBHOIO YMCJIA, OCTATOK IO MOAYJIO, PAlMOHAIBHOE YHUCIIO,
UPpPALMOHAIBHOE  YHMCIO,  MHOXECTBAa  HATypPaJIbHBIX,  LEJBIX,
2 palMOHANbHBIX, JECHCTBUTENIBHBIX UHCEN; YMEHHE MHCIIOJIb30BaTh
IPU3HAKU JIETMMOCTH, HAaUMEHbIIUN OOIIMN NEIUTEeNh U HauMEHbIIee
of1iee kpaTHoe, anroput™ EBkiuaa mpu pelieHuu 3aaay; 3HaKOMCTBO C
pa3IUYHBIMM  [O3WLMOHHBIMM  CHUCTEMaMH  CYUHCIICHHS;  yYMEHUE
BBITOJTHATH BBIYUCICHHE 3HAYCHWH M MpeoOpa3oBaHUs BHIPAXKEHHUH CO
CTETIeHsIMH M Jiorapupmamu, mpeoOpa3oBaHuss APOOHO-pPALMOHATIBHBIX

BBIPDAKECHUM; YMEHHE OIEpUPOBaTh IMOHATHUSIMM: I10CIEN0BATEIBHOCTD,
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apupmeTnyeckas nporpeccus, reoMeTpuydecKas nporpeccus,
OeckOHEUHO yOBIBalOIIAsi TEOMETpPHUYECKas MPOrPeccHs; yMEHHE
3aJlaBaTh NOCIEA0BATEIbHOCTH, B TOM UHCIIE C TIOMOIIbIO PEKYPPEHTHBIX
¢dbopMyn; yMEHHE ONepUpOBaTh IOHATUSAMHU: KOMIUIEKCHOE 4YHCIIO,
COIPSKEHHBIE KOMITJIEKCHBIE YHCIIa, MOAYJIb U ApI'YMEHT KOMILJIEKCHOIO
yrcna, ¢GopMa 3amucHd  KOMIUIEKCHBIX 4ucenl (TeoMeTpuyeckas,
TPUTOHOMETpUYECKass M  aireOpamyeckas); yMeTb IPOU3BOAUTH
apupMeTHyecKkre AEUCTBUS € KOMIUIEKCHBIMM YHCIaMH; HPUBOAUTH
IpUMEpPbl  UCIOJIb30BAaHUSA  KOMIUIEKCHBIX  4YMCE;  ONEpPUpPOBaTh
HNOHATHUAMHU: MaTpuua 2x2 u  3%3, onpeneiauTenb  MaTpULbL,

FGOMeTpI/I‘-IGCKI/Iﬁ CMBICJI OIIPECACIIUTEIIA

YMeHHEe oIepupoBaTh IMOHATUAMU: palMOHAIbHBIC, UPpPALUOHAIbHBIC,
NIOKa3aTeNbHbIe, CTENEHHBIC, JIorapu(@MUIecKue, TPUTOHOMETPUIECKUE
YpaBHEHUSI W HEPABEHCTBA, HMX CHCTEMBI; YMEHHE OINEPHUpPOBATh
HOHATHAMU: TOXIECTBO, TOXJIECTBEHHOE NpeoOpa3oBaHME, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YPAaBHEHMN U HEPABEHCTB, DPABHOCHIBHOCTH
YpaBHEHUM, HEpPAaBEHCTB WU CHUCTEM; YMEHHE peEllaTh YypPaBHEHWS,
HEpPAaBEHCTBA M CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX NPUEMOB; pelIaTh
YpaBHCHUS, HEPABEHCTBA M CHUCTEMBI C IIApaMETPOM; IPUMEHATH
YPaBHEHUS, HEPABEHCTBA, UX CHUCTEMbI JUIS PEIICHUS MaTeMaTU4YeCKHUX

3a]1a4 U 3aJ1a4 U3 pa3IMyHbIX 00JacTel HayKu U peabHOM KU3HU

YMeHue onepupoBaTh MOHATHSAMHU: (QYHKIUS, YETHOCTH (QyHKIMH,
NEePUOJUYHOCTh (YHKIIMH, OTPAHUYCHHOCTh (YHKIIMH, MOHOTOHHOCTH
(GbyHKIWHU, SKCTpeMyM (YHKINHU, HAHOONbIIee M HANMEHbIIIEE 3HAUYCHUS
(byHKIMHM HA POMEXYTKE, HEMPEPhIBHAS (YHKIIHS, aCHMITTOTHI Tpaduka
(¢yHKLMY, TIepBasi U BTOpasi MPOU3BOIHAS (PYHKIIUU, TE€OMETPUUECKUN U
¢u3nyeckuif CMBICT TPOU3BOJHOM, NepBOOOpa3Has, ONpeaeaEHHBIN
MHTETpal, YMEHHE HAXOIWTh ACHUMITOTHI rpaduka (QyHKIHH; yMmMeHUE
4 BBIUUCIISAT  TIPOM3BOAHBIC CYMMBI, TIPOW3BEINCHHS, YacTHOIO U
KOMITO3UIIMM (DYHKIMH, HAXOAUTh ypaBHEHHE KacaTelbHOM K Ipaduky
(yHKLIMU; yMEHUE HaXOJUThb IMPOU3BOAHBIC 3JEMEHTApHBIX (YHKLUH;
YMEHHUE UCIONIb30BaTh IPOM3BOMHYIO JUISI HCCIENOBaHUS (DYHKIIHIA,
HAXOIUTh HAWOONBIINE W HAWMEHBIIWE 3HA4YCHUS (YHKIUH; CTPOUTH
rpad)MKd MHOT'OYJICHOB C WCIOJIb30BAHUEM arapaTa MaTeMaTHu4ecKoro
aHaiu3a; TMPUMEHATh TPOU3BOAHYIO JUIS HAXOXKJICHHUS HAMIY4Ilero

peliCHUd B IMPUKIAJIHBIX, B TOM YHCJIC COLUAIbHO-3KOHOMHUYCCKUX H
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(I)I/I3I/ILICCKI/IX 3aJadax; HaXOJWTh ILIoIaiau u 00BEMBI (I)I/Il“y C MIOMOIIBIO
HHTCrpajia;, NpuBOAUTL MPHUMEPBI MATCMATHYCCKOro MOICIMPOBAHHUA C

NOMOIIIbIO T epeHnanbHbIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATUSAMHU: TpaduKk (yHKIHHM, oOpaTHas
GyHKOMSA, KOMIO3UIMS (QYHKUWH, JTUHEHHas (YHKIHS, KBaJpaTHIHAS
byHKIHS, paroHaIbHas byHKIHS, CTerneHHas byHKIHS,
TPUTOHOMETpUYECKAe (YHKIMH, OOpaTHbIE TPUTOHOMETPUYECKUE
¢yHKUIMHK, TOKa3aTenbHas M Jiorapudmuyeckas ¢GyHKIUU; yMEHUE
CTPOUTH TpapuKH HM3YyYCHHBIX (YHKIWH, BBIIOIHITH IMPeoOpa3oBaHUS
5 rpaguKoB (PyHKIIUNA, KCTIOIB30BaTh TPpadUKH ISl U3YUSHUS MPOIIECCOB U
3aBHCUMOCTEH, TIPU PEIICHUM 3aJau M3 IPYruX y4eOHBIX MPEIMETOB H
3aJa4 U3 peabHOM JKU3HU; BBIpaXKaTh (JOPMYIaMu 3aBUCUMOCTH MEXTY
BEIMYMHAMH; HCIIONB30BaTh CBOWCTBA H rpaduku (YyHKOHH 7S
peleHusl ypaBHEHH, HEPAaBEHCTB U 3a/1a4 C IMapaMeTpaMu; H300paxarh
Ha KOODPJMHATHOW IUJIOCKOCTH MHOXECTBA PEIICHHH YpaBHCHHI,

HCPABCHCTB U UX CUCTCM

YMeHue pemiath TEKCTOBBIE 33/ayM pa3HbIX THUIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, I0JIM M YacTH, Ha JBM)KEHUE, paboTy, CTOUMOCTh TOBApOB U
yCIIYT, HAJIOTH, 3a/1a4i U3 00JIaCTH yIpaBlICHHs JINYHBIMU U CEMEUHBIMU
(mHAHCAMM); COCTABJIATH BBIPAKEHHsSI, YPAaBHEHHs, HEPAaBEHCTBA M HX
CUCTEMBI 110 YCIOBHMIO 3aJa4M, HMCCIEAOBATh IOJNYYCHHOE pEUICHUE U
OLIEHMBATh IPaBJIONOAOOHOCTh pPE3YyJIbTaTOB;, YMEHHE MOJEIUPOBATH
peanbHbIE CUTyallUM Ha $3BIKE MATEMAaTUKH; COCTABIIATH BBIPAKCHMS,
YpaBHEHHUS, HEPABEHCTBA W MX CHCTEMBI II0 YCIOBHUIO 3a/ayH,
UCCIIEN0BATh IIOCTPOCHHBIE MOJEIM C MCIOIb30BAHMEM  alllapara

anreOpbl, UHTEPIPETUPOBATH MOTYUESHHBINH pe3yIbTaT

YMeHue onepupoBaTh MOHATHAMU: CpeJHEE apuMeTHIecKoe, MeIaHa,
HauOonpIlee W  HaWMEHbIEe 3HAYCHMS, pa3Max, JHUCHEpPCHS,
CTaHJApTHOE OTKJIIOHEHHWE 4YHCIOBOro Habopa; yMEHHE H3BJIEKaTh,
UHTEPIPETHPOBATh WH(GOPMALMIO, TPEJICTABICHHYIO B Talnmuax, Ha
IMarpammax, rpadukax, oTpakaronlyro CBOWCTBA pealbHBIX MPOIECCOB H
SIBJICHUI1; IPEICTABIATH HH(POPMALIHIO C TOMOIIBIO TAOIHII U JHATPAMM;
UCCIIeIOBaTh CTAaTHCTUYECKUE JaHHbIC, B TOM YHCIE C MPUMEHEHHEM
rpadU4ecKuX METOIOB M  DIIEKTPOHHBIX  CPEJACTB; TpadUuecKu
WCCIIeIOBAaTh COBMECTHBIC HAONIONEHUS C TOMOINBI0  JHarpaMm

paccerBaHUs U JIMHEHHON pErpeccuu
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YMeHue ornepupoBaTh NOHATHUSIMHU: CIIYYaWHBIM OINBIT M CIyYalHOE
COOBITHE, BEPOSTHOCTh CIy4aHOrO COOBITHS; YMEHHE BBIYHUCIIATH
BEPOSITHOCTh C HCIOJIb30BaHUEM TpadUuecKuX METOJIOB; MPUMEHSTh
(hopMyJIBl CIIOKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (HOpMYJTy TOIHOM
BeposTHOCTH, (popmyny bepnynnu, komOuHaTopHble (HaKThl U HOPMYIIHI;
OLICHUBATh BEPOATHOCTH PEATBbHBIX COOBITHI; yMEHHUE ONEpUpPOBAThH
MOHATHUSIMU: CIIy4allHasT BEJIWYMHA, PACIPEICIICHUE BEPOATHOCTEM,
MaTeMaTU4YeCKoe OXXHUIaHWEe, NUCHEPCUsT M CTAaHAApPTHOE OTKIOHEHUE
CIIy4allHOM BENWYMHBI, (YHKIUH pacrupeAeNeHrs] W IUIOTHOCTU
8 PaBHOMEPHOrO, TMOKA3aTEIbHOIO W HOPMAJIbHOIO PaCIpEICICHUM;
YMEHHE HCHOJb30BAaTh CBOMCTBA W3YYECHHBIX pPacOpeAciieHund Uit
pelieHust 3ajad; 3HaKOMCTBO C TOHSTHSAMH: 3aKOH OOJBIINX YHCEN,
METOJIbl BBIOOPOYHBIX HCCIIEIOBAaHHM; YMEHHE MPHUBOIUTH MPUMEPHI
MPOSIBIICHHUS 3aKOHA OOJBIIMX YUCEN B MPHPOTHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONEPUPOBATH MOHATUSIMH: COYETAHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWW, YMCIO TMEepecTaHOBOK; OwmHOM HpioTOHA; yMmeHue
MPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYXKACHUS IS PEIICHUS 3a/1aY;
OLICHHUBATh BEPOSATHOCTHU peanbHbIX COOBITHIA; COCTaBJIATh

BEPOSITHOCTHYIO MOJIENIb U MHTEPIIPETUPOBATH ITOJIYYECHHBIN PE3YJIbTAT

YMeHue onepupoBaTh IMOHATHSAMHU: TOYKa, IHpsiMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA yIrjia, IUIOCKUH yrod,
NBYTPAHHBIN yroj, TPEXTPaHHBIA YroJ, CKpEIIUBAIOIIMECs MpsMBbIE,
NapaJyIeIbHOCTh U MEPHEHIUKYISIPHOCTh MPSIMBIX U IJIOCKOCTEH, Yroi
MEXy NPSMBIMH, YrOJI MEXAY NPAMOH M INIOCKOCTBIO, YrOJl MEXIy
9 IUIOCKOCTSIMM, PACCTOSIHUE OT TOYKH /10 IUIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMHU, PAaCCTOSTHUE MEXY TUIOCKOCTSIMHM; YMEHHE HCIONb30BaTh MPHU
pelIeHrr 3aJa4 KU3y4deHHbIe (AaKThl U TEOPEMbl ILNTAHUMETPUU; YMEHHE
OLIEHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOUIEr0 MHpa; CTPOUTh
MaTeMaTUYECKUE MOJEIN C IIOMOIIBI0 T'€OMETPUUYECKUX IOHATHH U

BCJIIMYWH, pCIIaTbh CBA3aHHBIC C HUMHU IMPAKTHYCCKUEC 3aaa9u

YMeHue onepupoBaTh MOHATHAMHU: IUIOMAAL (GUTYpBl, 00bEM (UTYPHI,
MHOT'OI'pPaHHHK, MPAaBUJIBHBI MHOTOIPaHHUK, CEYCHHE MHOTOTPAHHUKA,
10 Ky0, TapajuleNenuIesa, Mpu3Ma, NupaMuaa, ¢urypa M MOBEPXHOCTH
BpallleHNs], WIMHAP, KOHYC, map, cdepa, miomanb chepsl, Miomaib
MOBEPXHOCTH TMHPAMHJIBI, TPU3MBI, KOHYyCa, IMJIMHIpA, 00BEM Kyoda,

MMPAMOYTOJIBHOI'O TIapajuICICUIICaa, MMUpPpaMU/bl, MIPHU3MbI, HOWJIWHIApPA,
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KOHycCa, I1apa, pa3BEPTKa MOBEPXHOCTU, CEYEHUSI KOHYCAa W LUIIMHIpA,
napajuleJbHble OCH WJIM OCHOBAaHUIO, CEUYEHHE Il1apa, IIIOCKOCTb,
Kacaroujasicsi cgepbl, LUIUHApPA, KOHYCA; YMEHHE CTPOUTh CEUYEHHE
MHOTI'OTpaHHMKA, H300pakaTh MHOTOTPAaHHUKH, QUTYpPHl U TTOBEPXHOCTH
BpalIEHUs], UX CEUYECHMS], B TOM YUCJIE C TOMOUIBIO 3JIEKTPOHHBIX CPE/CTB;
yYMEHHUE MPUMEHATh CBOWCTBA T€OMETPUUYECKUX (UTYP, CAMOCTOATEIHHO
(hopMyITUpOBATH OMpEJCIICHUsT N3ydaeMbIX (DUTYpP, BBIIBUTATH TUIIOTE3HI
O CBOICTBax W MpHU3HAKaX reOMETpUUECKUX (puryp, oOOCHOBBIBATH WU
ONpOBeprarh MX; YMEHHE NPOBOJAUTH KiIaccu(UKaAMO QUryp 1o
Pa3MYHBIM TPU3HAKAM, BBITIOTHATH HEOOXOJIMMBIC JOTOTHHUTEIbHBIC

MOCTPOCHUS

YMeHue onepupoBaTh IMOHSATHSIMHU: JBH)KEHHE B IPOCTPAHCTBE,
napayieNbHBIA TIEPEeHOC, CHMMETPHUsI Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue moA00UsA, MONOOHBIE QUIYpbI; YMEHUE
pacro3HaBaTh paBHBIE U MONOOHBIE (UTYpHl, B TOM YHCIE B HPUPOIE,
UCKYCCTBE, apXMTEKType; MCIIOIb30BaThb I'€OMETPUUYECKUE OTHOIIECHUS
NOpU pEHICeHWH 3a/1a4; HAXOAUTh T€OMETPUYECKHE BEIWYHHBI (JITMHA,
1 yroi, miomaab, o0bEM) NpPU pEUIeHHHM 3aJad M3 JIPYTHX Y4eOHBIX
IPEZIMETOB U M3 PEATbHOW JKU3HU; YMEHHE BBIYHCIISATH TE€OMETPHUCCKHE
BEJIMYMHBI (IJIMHA, YTOJ, IJIOUaab, O0BEM, IUIOIIAAb IHOBEPXHOCTH),
UCTIONIB3YSl M3YydeHHbIE (OPMYIBI U METOABI, B TOM 4YHCIE: IUIOMIAIb
MTOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCA, IMJIMHIPA, IUIOMAab chepsr,
00BEM Ky0a, MPSMOYrONBHOTO MapauleNenuIea, MUPaMUabl, TTPU3MBI,

nuwirH/Apa, KOHYCa, Mapa, YMCHHC HaXOAUTh OTHOIICHUC 00BEMOB

NOJ0OHBIX GUTYp

YMeHue onepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CHCTEMa KOOpIUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPAUHATHI BEKTOpa, CyMMa BEKTOpPOB,
NpOM3BEICHNE BEKTOpa Ha YHCIO, pa3jIoKeHHWE BEKTOpa Mo Oaswucy,
12 CKaJISIpHOE TIPOM3BEACHUE, BEKTOPHOE NPOU3BEICHUE, YTONI MEXKIY
BEKTOpaMHU; YMEHHE UCIOIb30BaTh BEKTOPHBIN U KOOPIUHATHBIA METOJ
JUIL peLIeHUs TeOMETPUYECKHMX 3ahad M 3adad JpYyrux Yy4eOHbBIX

MPEIMETOB

YMenue BBI6I/IpaTL HOI[XOII}IIJ_II/Iﬁ MCTOH Jid PpCHICHUSA  3ala4u,
13 INIOHMMAHUEC 3HAYUMOCTH MATCMATHUKKW B MU3YYCHHU MPUPOAHBIX H
O6H.[€CTB€HHI)IX IMpoLIecCCOB n SIBJ'IGHI/II\/’I; YMCHHUEC  pacClio3HaBaThb

INPOABJIICHUC 3dKOHOB MATCMATHMKH B HMCKYCCTBC, YMCHHC IIPHUBOJIMTH
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MaTeMaTUYECKON HayKu

OpUMEPBl  MATCMATHYCCKUX

OTKPBITUA  POCCUMCKOM UM  MHPOBOH
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INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbIX HA ET'D

IO MATEMATUKE
IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
Kon
1 Uwucna v BBIYUCIECHUS
11 Harypanbnble u uensie uncia. [Ipu3Haku JenMMOCTH LIETBbIX YHCe
19 Pammonansubie  umcma. OOBIKHOBEHHBIE €W JECATUYHBIC APOOHM, TIPOIICHTHI,
' OCCKOHEUHBIC TIEPUOIUYECKHE TPOOH
13 ApudmeTnueckuii KOpeHb HAaTypalbHOW cTerneHu. [leiicTBus ¢ apudmMeTrnuecKumu
' KOpHSIMH HaTypaJbHON CTETICHH
14 Crenens ¢ nenbvM nokaszareneM. CTeneHb ¢ palluOHaJIbHBIM NoKa3zaTeneM. CBOMCTBa
' CTETICHH
15 CuHyc, KOCHMHYC W TaHTE€HC YHCIOBOIO aprymMeHra. ApKCHHYC, apKKOCHHYC,
' apKTaHTEHC YUCIIOBOT'O apryMeHTa
1.6 Jlorapudm uncna. JlecaTUuHbIC U HATYypaJIbHBIE JIOTapHPMbI
JlefictButenbHble  4ucia. ApudMeTHdyecKkue omnepanud ¢ JACHCTBUTEIHHBIMH
1.7 yuciaamu. [IpuOamkEéHHbIe BEIYUCIEHUS, TIPAaBUIIa OKPYIJIEHUS, IPUKU/IKA U OLEHKA
pe3yJbTara BBIYMCIEHUN
1.8 IIpeoOpa3oBanue BeIpaKeHUH
1.9 KomnekcHsle uncna
2 VYpaBHEHMS U HEpaBEHCTBA
2.1 Lenbie u 1poOHO-pallOHATIbHBIE YPABHEHUS
2.2 WppannonansHble ypaBHEHUS
2.3 Tpuronomerpuueckue ypaBHEHUs
24 [Toka3arenbHble U TOrapuMUUEcKie ypaBHEHUS
2.5 Lenbie u 1poOHO-pallMOHATBLHBIC HEPABEHCTBA
2.6 WppannonaneHble HepaBeHCTBA
2.7 [TokazarenbHble U TorapupMUIEecKre HEpaBEeHCTBA
2.8 Tpuronomerpuuecke HepaBeHCTBA
2.9 Cucrembl U COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Matpuiia cUCTeMbI IMHEHHBIX ypaBHeHHH. OnpeeauTens MaTpUIlbl
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3 OyHKIMU U TpadUKH
31 OyHKIMA, cnocoObl 3amanus Gyaknuu. ['paduk dyHkumm. B3zanMHOo oOparHBIE
' ¢byukun. YétHele u HeuétHble pynkuuu. [leproanueckue GyHKIMN
OGmactp ompeneneHuss W MHOXKECTBO 3HadeHUW QyHkiuu. Hymm dyHKmmm.
3 [IpoMexyTkH  3HAKOMOCTOSHCTBA. [IpOMEXYTKH  MOHOTOHHOCTH  (YHKIUH.
' MakcuMymbpl U MUHUMYMBI (pyHkuuu. HauOonbiiee M HauMeHbIEe 3HAUYCHHE
(GyHKINU HAa TPOMEKYTKE
33 CreneHHass (QyHKUUS C HaTypajJbHBIM M LEJbIM TOKa3zareneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHs N-0i CTENEHH
3.4 Tpuronomerpudeckue QyHKINH, UX CBOMCTBA U rpauKu
3.5 [TokazarenbHas u gorapupmuyeckas GyHKIUH, UX CBOWCTBA U TpaduKu
36 Touku paspeiBa. AcumnTorsl rpadukoB ¢(ynkuuit. CoiicTBa  (QYyHKIHH,
' HETPEPHIBHBIX HA OTpe3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS T1OCIIEA0BATEILHOCTEN
3.8 Apudmernueckas u reomeTpudeckas nporpeccu. opmyia CI0XKHbBIX IPOLIEHTOB
4 Hauana maremarnueckoro anaimsa
4.1 [IpousBonHast Gpynkiuu. [Ipon3BoHbIE 2IEMEHTAPHBIX (HYHKIUH
[IpuMeHeHne TPOM3BOAHONW K HCCIAEAOBaHHWIO (YHKIMA HAa MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxoxaeHne HauOONIbIIero U HauMEHbIIEro 3HaueHus (YHKLIUU Ha
OTpe3Ke
4.3 [TepBoobpaznas. MuTerpan
5 MHOXecTBa ¥ JIOTHKa
5.1 MHoxecTBO, onepaiuu Haj MHOXecTBaMu. [{uarpammsl Ditniepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposTHOCTB
6.3 KomobunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [psiMbIe 1 TUTOCKOCTH B TTPOCTPAHCTBE
7.3 MHororpaHHuKN
7.4 Tena v MOBEPXHOCTH BpaICHUS
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7.5 KoopauHatel 1 BEKTOpPHI
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

1. MaremaTuka: anreOpa u Hayajga MaTEMAaTHYECKOr0 aHAJIN3a, TEOMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacsas JI.C., byty3oB B.®., Kagomies C.b. u

npyrue, AkimonepHoe oomectBo «M3aarensctBo «IIpocBemenne

METOAUYECKHUE MATEPUAJIBI 1JIA YUUTEJA

1. Maremaruka: anredpa U Hayajla MaTeMaTUYECKOr0 aHAJIU3a, TEOMETPHUS.
I'eomerpus, 10-11 knaccel/ Atanacsa JI.C., byty3os B.®., Kagomues C.b. u
apyrue, AxkimonepHoe obmiectBo «M3natensctBo «IlpocBenienne»

2. T'eomerpust. Qunaktuueckue Mmatepuainnl. 10 kinacc / b.I'. 3uB- 10-e uzn. -
M.: IIpocenienue, 2021.

3. 'eomerpus. unaktruueckue matepuainsl. 11 knace / b.I'. 3uB- 14-e uzn. -

M.: IIpocsemienue, 2021

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
NUHTEPHET
1. Pecypcnt Enunoit komnekuuu udpoBbIX 00pa30BaTelIbHBIX PECYPCOB

(http://school-collection.edu.ru )

2. Poccwuiickas anexkrponnas mkona (https://resh.edu.ru/)
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