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(kK OCHOBHOI1 00pa30BaTeNbHON IMporpaMMe CpeJHEro o0IIero oopa3oBaHus, yYTBEPKICHHOU
mpuKa3zoM 110 1kojie ot 18.08.2023 Ne 156)
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Pabouas mporpamma pa3paboTaHa Ha OCHOBE:

denepanbHOTO TOCYAApPCTBEHHOTO 00pa3oBaTeNbHOTO CTaHAapTa oOmero  oOpa3oBaHMS,
YTBEPkKACHHOTO MprKkazoM MunoopHayku oT 17.05.2012 Ne 413 (neiicTByromias peaaxius);
denepanbHON 00pa30BaTEIBLHON MPOrPAMMOIl cpeHero o0mero ooOpa3oBaHusi, YTBEPKIACHHON
npukazoM Munnpocsemienus ot 18.05.2023 Ne 371( ¢ u3MeHEHUAMH).

Yuebuo-memoouueckui komnaexc:

I'eomerpus, 10—11: Yue6. mns obmieoOpaszosar. yupexaeauii/ JI.C. AranacsH, B.®. byry-
30B, C.b. Kagomues u np. — M.: [Ipocsenienue, 2021.

I'mazkxoB F0.A., IOnuna U.U., Byry3zoB B.®. Pabouas terpaap no reomerpun 1 10 kiacca.
— M.: IIpocBenienue.

3uB b.I'., Meitnep B.M. Jlunaktudeckue marepuansl mo reomerpuu maia 10 ki — M.:
[Ipoceemenue, 2019.

3uB b.I'., Meiinep B.M., baxanckuii A.Il. 3agaun no reomerpun st 7 — 11 kimaccos. — M.:
[TIpocemnenue.

Caaksan C.M., byry3oB B.®.. U3yuenue reomerpun B 10 — 11 kmaccax: Meronuueckue
pexomMeHaanuu K yueoHuky. Kuura nis yuutens. — M.: [Ipocenienue.

CamocTosTenbHble U KOHTPOJbHBIE paboThl Mo reomerpun uist 10 xmacca./Epmosa A.IL.
INomo6oponpko B.B. — M.: Unekca, 2019.

I'eomerpus. Kontposshbie pabotel. 10-11 kmaccel: yue0. mocobue misi oOrieoOpa3oBar.
opranuzaruii: 6a3oBsiii ypoBeHs/ M. A. Muenckas. — M.: IIpocBemenue, 2019.

OnexmponHvle 0bpazosamenvhvie pecypcyi:

DIeKTPOHHBIE 00pa3oBaTelbHBIE pecypehl K yueOHukaM B Exunoit koyuiekuun Www.school-
collection.edu.ru

http://mat.lseptember.ru MaTtematuka: eKeHEICIbHOE y4COHO-METOIUIECKOE MPHIOKCHHE
K razere «IlepBoe ceHTAOps».

http://www.uchportal.ru (yaurensckuii mopran);

www.edu.ru (caiitr MOuH P®);

www.school.edu.ru (Poccuiickuii 00111e00pa3oBaTeIbHbIH IOPTAN);

www. pedsovet.org (Bcepoccuiickuit MTHTEpHET-II€ICOBET);

www.fipi.ru (caiit ®eaepaabHOr0 HHCTUTYTA MEAArOTHUSCKUX H3MEPEHHN);
www.math.ru (MaTepHeT-moaaepKKa yauTeneid MaTeMaTHKH );

http:// festival.1september.ru (dectuBany mnemaroruyeckux wuaed «OTKPBITBIA  YPOK»
(«ITepBoe ceHTOP»));
WWWw.exponenta.ru (o6pazoBaTebHbBIN MAaTeMaTUYECKHI CalT);

www.math.ru/lib (snekrponHast MaTemaTHueckast ONOIHOTEKA);
https://resh.edu.ru/ Poccuiickast Dnexrponnas Illkomna
https://infourok.ru/
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PaGouass mporpamma coctaBieHa ¢ yu€tom PabGodeir mporpammbl Bocnmtanus MBOY
«UYepuononsckass CII» Bbemoropckoro paiiona Pecrmybnuku KpesiM (ypoBeHB cpemaHero o0Imero
oOpazoBanus) Ha 2021-2025 ronel, yrBepxaéHHON npukazoM oT 15.06.2021 Ne 143.

Ha uzyuenue reomerpuu orBoautcs 2 yaca B Hemento B 10 kimacce u 1 yac B Hemento B 11
KJIacce, BCEro 3a JBa rojia ooyuenus - 102 yueOHbIX yaca.

1. COAEP’) KAHUE YYEBHOI'O ITPEIMETA
10 xkuaacc

IIpsimble U MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE TOHSTHUSI cTepeoMeTpuu. Touka, MpsiMas, IJIOCKOCTb, HpocTpaHcTBO. I[loHsTHE 00
AKCHOMATHYECKOM IMOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.
B3aumHoe pacmnosiokeHue TNpSAMbIX B TPOCTPAHCTBE: IEPECEKAIOUINECs, MapajjiebHble U
cKpemuBampmuecss npsMbele. llapamienbHOCTP HpsAMBIX W IUIOCKOCTEH B IPOCTPAHCTBE:
NapajuieIbHbIE NMPSAMBIE B IPOCTPAHCTBE, MAPAJUIETBHOCTD TPEX MPAMBIX, TAPATUIEIBHOCTD IPSIMOU
M INIOCKOCTH. YTIHEHI C COHAIPAaBJICHHBIMU CTOpPOHAMH, Yroja MCEXAY HNpAMBIMU B IPOCTPAaHCTBE.
[TapannenbHOCTh MJIOCKOCTEW: MapasuieNbHbIE MIOCKOCTH, CBOMCTBA MapajuIebHBIX TMIOCKOCTEMH.
[IpocTeitmme mnpocTpaHCTBEHHBIE (GUTYPHI HA IUIOCKOCTH: TeTpadap, KyO, mapalienenunes,
MOCTPOCHUE CECUCHUH.

[lepnieHIUKYIAPHOCTh MPSAMON M IJIOCKOCTU: NEPIEHIUKYISPHbIE MpsIMble B IMPOCTPAHCTBE,
NpsiMble TapajuieJbHble M MEPHeHAUKYISpPHbIE K IJIOCKOCTH, MPHU3HAK MEPIEeHIUKYIIPHOCTH
NPAMOM M TUIOCKOCTH, TEOPEMA O MPSAMOM MEPHNEHIUKYIIPHON MIOCKOCTU. YTJIbl B MPOCTPAHCTBE:
YroJl MEXIy MpsSMON M IUIOCKOCTBIO, JABYTPAHHBIA Yroj, JUHEWHBIM yrojl ABYrpaHHOIO yIJia.
[lepnieHuKyNsAp U HAKIOHHBIE: PACCTOSIHUE OT TOUKM JO IUIOCKOCTH, PACCTOSIHUE OT MPSIMON /10
IUIOCKOCTH, MpOEKUUs (QUryphl Ha IUIOCKOCTb. [lepHneHAMKYISIpHOCTh IUIOCKOCTEH: NpU3HaK
MEPIEeHIUKYIIPHOCTH JBYX IIOCKOCTel. TeopeMa o TpEX meprneHanKyIspax.

MHoOrorpaHHMKH

[lonsiTHe MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOTPAHHMKA, BBIMYKIbIE W HEBBIMYKIIbIE
MHOTOTPaHHUKH, Pa3BEPTKAa MHOrOrpaHHUKA. [Ipu3ma: n-yrosibHas mpusMa, TpaHd U OCHOBAHUSA
NpU3MBI, TpsiMass W HAaKJIOHHAs MPU3MbI, OOKOBas U TOJMHAS TOBEPXHOCTh MPHU3MBL.
[Mapannenenunen, NpsSMOYroJIbHBIM Mapaivienenunen U ero cpoiictBa. Ilupammpa: n-yronbHas
nupaMua, TpaHH W OCHOBaHME MHUPaMHIbl, OOKOBasg U TOJHAs MOBEPXHOCTh MUPAMUIBL,
MpaBWJIbHAsT H Yyceu€HHas mNHupamMuia. OJIEMEHThl TMPU3MbI W mnupaMujibl. [IpaBunbHbIE
MHOTOTPaHHUKH: TIOHSATHE NPaBUIBLHOTO MHOTOIPAHHMKA, MpaBUJIbHAs MpU3Ma W MpaBHIIbHAA
nyMpaMuia, IpaBuibHAs TPEYroibHas MUpaMuia U MpaBUIBHBINA TeTpasap, ky0. [IpencraBnenue o
MPaBUIIbHBIX MHOTOTPaHHUKAX: OKTa3p, J0A€Ka3Ip U ukocarap. CeueHus nNpu3Mbl U TUPaMHIbL.
CummeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM, MIOCKOCTH. DJIEMEHTHI
CUMMETpHUHU B UpaMuUIax, napauieiaenuneaax, NpaBuiIbHbIX MHOITOTDaHHUKAX.



Beruncnenue 3IE€MEHTOB MHOTOTPAHHHMKOB: pE&Opa, auaroHanu, yriael. [lnomane OOKOBOM
MMOBEPXHOCTU U TMOJIHOM MOBEPXHOCTH MPSIMOM MPU3MBI, TUIOIIA(b OCHOBAHUM, TeOpeMa 0 OOKOBOU
MOBEPXHOCTU MHPsMOM mpu3Mmbl. Ilnomans GOKOBOW MOBEPXHOCTH M TOBEPXHOCTH IPABHIBLHOU
MUpaMU/JIbI, TEOPEMA O IJIoMAau yceu€HHOM nupamuabl. [lonstue 06 oobéme. OOBEM MUpaMUIBL,
MIPU3MBI.

[Tono6HBIe Tema B mpocTpancTBe. COOTHOMICHUS MEXAY IUIOMIQISIMH TIOBEPXHOCTEH, 00bEMaMu
[10I0OHBIX TEJI.

11 KUIIACC

Tena ppamenust

[unmuHapudeckass TOBEPXHOCTh, OOpa3ymolIue IHIUHIPUYECKOW TOBEPXHOCTH, OCh
WIMHAPUIECKOH moBepxHOCTH. LlmmmHap: ocHOBaHUS M OOKOBasi MOBEPXHOCTh, OOpasyromas u
OCb; IJIOIIab OOKOBOW U MOJHOW MOBEPXHOCTH.

Konunueckass MOBEpXHOCTh, 0OOpa3ylomMe KOHUYECKOH TMOBEPXHOCTH, OCh W BEpIIMHA
KOHHYeCcKo! noBepxHocTH. KoHyc: ocHOBaHMe U BeplliMHA, 00pa3yromiasi U OCh; IJIOaAb OOKOBOM
U TIOJHOW TMOBEPXHOCTH. YCEUEHHBIM KOHYC: O0Opa3yroliue M BBICOTAa; OCHOBAaHUS M OOKOBas
MTOBEPXHOCTb.

Cdhepa m map: ueHTp, paauyc, IuameTp; IUIOMAb MHOBEpXHOCTH cdepbl. Bianmuoe
pacnojio’keHue cepbl U MI0CKOCTH; KacaTelbHas INIOCKOCTh K cdepe; Iiomanb chepsl.

N300pakeHue Tes BpallleHHsl Ha IJIOCKOCTH. Pa3BépTka UIMHAPA U KOHYCA.

KomOuHamu ten BpalieHus: 1 MHOTOTpaHHUKOB. MHOTOIpaHHUK, OITMCAHHBINA OKOJIO C(ephl;
cdepa, BIMCaHHAsi B MHOTOI'PAaHHUK, UM TEJIO BPALLICHMSL.

[Tonsatue o006 o6véMe. OcHOBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 oO0BEME
IPSIMOYTOJIBHOTO Mapajulesenunesa u cieacTsus u3 He€. O0bEéM munuHapa, koHyca. O0bEM mapa
Y TJI0MAa6 Chephl.

IlonoOuble Tena B mpocTpaHcTBe. COOTHOIIEHMST MEXKIY IJIOLIAJAIMHU IOBEPXHOCTEH,
00BéMaMHu ITIOJOOHBIX TEI.

Ceuenns wwiMHApa (HmapajjielbHO M HEPHEHIUKYISIPHO OCH), CEUYEHHsA KOHyca
(mapasuiebHOE OCHOBAHUIO M ITPOXOASIIEE Yepe3 BEPIINHY), CEUEHUS Iapa.

BexTopsl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha miockoctu u B npoctpaHcTBe. ClOKE€HHE U BBIYMTAHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pa3noxkeHue BekTopa HO TpEM HEKOMIUIaHApHBIM BekTopaM. IIpaBuio
napaenenunena. Pemenue 3agay, cBA3aHHBIX C NPUMEHEHUEM MpaBUIl JEHCTBUH C BEKTOpPaMH.
[IpsimoyromnbHast cuctemMa KOOpJAuHAT B rpocTpaHcTBe. Koopaunate! Bekropa. Ilpocreiimue 3agaun
B KOOpAMHATaX. YTroji Mexay BekropaMmu. CKasspHOE IpoU3BeIeHHE BEKTOPOB. Brruncienue yrios
MEXJy HOpAMBIMH UM  IJIOCKOCTAMHU. KoOOpAMHAaTHO-BEKTOPHBIH  METOJl TpU  pEIIEHHH
reOMEeTPUYECKUX 3aj1ay.

2. INTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATbBI



M3ydyeHne MaTeMaTHKH Ha ypOBHE CPEIHEro oOmero oOpa3oBaHUS HAINlPaBIEHO HA JOCTH)KCHUE
OGy‘-IaIOH_[I/IMI/ICSI JIMYHOCTHBIX, METAIPCIMCTHBIX W IPECAMCTHBIX O6pa3OBaT€JIBHBIX PE3yIbTaTOB
OCBOEHHSA y4eOHOTO MpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI

B pe3ynbTare uzydyeHuss MaTeMaTUKH Ha YPOBHE CPEAHEro 00IIero o0pa3oBaHus y 00y4aromerocs
OyayT chOPMHUPOBAHBI CIICAYIONTUE IMYHOCTHBIC PE3YyIbTATHI:

1) rpa:k1aHCKOro BOCIMTAHUSA:

c(OPMUPOBAHHOCTh TPAXAAHCKOW TMO3MLUU OO0y4Yarollerocs Kak akTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHICKOro oOIIecTBa, MPEACTABICHNE O MaTeMAaTUYECKUX OCHOBaxX (DYHKIMOHHPOBAHUS
Pa3INYHbIX CTPYKTYp, SBJIEHUH, MPOLEAYp I'PaXAaHCKOro oOuiecTBa (BbIOOPHI, ONPOCH! U APYroe),
yMEHHE B3aUMOJICHCTBOBATh C COIIMAJIBHBIMU MHCTUTYTAMH B COOTBETCTBHUHU C MX (YHKIUSAMH H
Ha3HAYCHHUEM;

2) NIaTPHMOTHYECKOI0 BOCIIMTAHMS:

c(OPMUPOBAHHOCTh POCCUHCKON TpaKTAHCKOW WAEHTUYHOCTH, YBAXKEHUS K TMPOLUIOMY U
HACTOSIIIEMY POCCHUUCKONW MATEMAaTHKH, IIEHHOCTHOE OTHOIICHUE K JOCTHKEHHUSIM POCCHICKUX
MAaTEMaTUKOB U POCCUMCKON MaTEMATHUYECKOM MIKOJIbI, UCITOJIB30BaHUE ATUX JTOCTUKEHUMN B IPYrUX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHE JyXOBHBIX IIEHHOCTEH pPOCCHUHCKOTO Hapoja, CPOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUSI, 3TUYECKOTO MOBEICHHUS], CBA3AHHOIO C MPAKTUYECKUM IMPUMEHEHHUEM JTIOCTUKEHUN HAyKU
U JESITEeIbHOCThIO YUEHOTO, 0CO3HAHHUE JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUMBOTO OYIYIIETo;

4) 3cTeTMYECKOr0 BOCIIUTAHMS:

JCTETUYECKOE OTHOIIEHHE K MHUpPY, BKIIOYas 3CTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/lay, pELIECHUM, pacCyXIEeHUH, BOCHPUUMYUBOCTH K MaTEMaTHUYECKUM acleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

cOpMUPOBAHHOCTh YMEHUSI MPUMEHSITh MaTeMaTH4ecKhe 3HAaHUS B HMHTEpecax 3J0pOBOTO U
0e30macHoOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO (3J0POBOE MUTAHUE,
cOamaHCHUPOBaHHBIN PEXKUM 3aHSATHI U OTIbIXa, peryispHas pusndeckas akTUBHOCTD), (pru3nueckoe
COBEPILEHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-03JOPOBUTEIIBHOMN JESATENBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K TPYyIy, OCO3HAHHME IIEHHOCTH TPYAOJIOOMs, HHTEpeC K pazIudHbIM chepam
npodeccuoHaAbHON AeATeIbHOCTH, CBA3AHHBIM C MAaTEMaTHUKOW M e€ MNpPUIIOKEHUSMH, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyaylieil npodeccun U peaan3oBbIBaTh COOCTBEHHBIC KU3HEHHbIE
IJIaHBI, TOTOBHOCTh M CHOCOOHOCTh K MaTeMaTHYecKoMy OOpa3oBaHUIO M CaMOOOpPa30BaHUIO Ha
MPOTSHKEHUU BCEU KU3HHU, TOTOBHOCTh K AKTMBHOMY YYAaCTHIO B PEIICHHUU MPAKTHUECKUX 3a4ad
MaTeMaTH4e€CKOW HAMpPaBI€HHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTH SKOJOTHUECKON KYIbTYpPhI, TOHUMAHUE BIUSHUS COIMATBHO-DKOHOMUYECKIX
MPOIIECCOB Ha COCTOSHUE NMPUPOJHON M COIMATIBHON Cpejibl, OCO3HAHUE III0OATBHOTO XapakTepa



9KOJIOTHYECKUX MpoOIeM, OpUEHTAlUsS Ha MPUMEHEHHWE MAaTeMaTUYeCKUX 3HAHUU JUIS PEIIeHUS
3ama4 B 00JIACTH OKPYXKAIONICH Cpelpl, IUIAHUPOBAHHE TIOCTYIKOB W OIICHKHM WX BO3MOXKHBIX
MOCJIEICTBUM ISl OKPYXKAKOIIEN CPEBI;

8) HeHHOCTH HAYYHOI 0 MO3HAHMUSL:

c(hOPMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
MU OOIIECTBEHHOW NPAKTHKW, NMOHMMAaHWE MAaTEMaTHYeCKOW HAyKH Kak chepbl UYeIoBEUECKOM
JESITEIILHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYUMOCTH IS PA3BUTHS [IUBUIIU3AIUH, OBIIQJICHUAC S3BIKOM
MaTeMaTUKd W MaTEeMAaTHYECKOW KyJIbTypOW Kak CpEICTBOM TIO3HAHHWS MHpPa, TOTOBHOCTH
OCYILECTBIISTh IPOSKTHYIO H UCCIIEIOBATEIBCKYIO NESITSILHOCTh HHIUBUYAIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIbTATHI

B pe3ynbpTare 0cBOEGHUS MPOrpaMMBbI IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO 001Iero 00pa3oBaHus y
oOyuaronierocss OyayT CQOpPMHUPOBAHBI MeETallpeIMETHBIE pPE3YIbTAaThl, XapaKTePU3YIOLIHECs
OBJIaICHUEM YHUBCPCAJIbHBIMHU II03HaBaTCJIIbHBIMHU HeﬁCTBHHMH, YHUBCpPCAJIbHBIMU
KOMMYHHUKATHBHBIMUA JlefICTBI/IHMH 1 YHUBCPCAJIbHBIMU PETYIIITUBHBIMU )IeﬁCTBPISIMH.

IMo3naBaTebHBbIE YHHBeEpPCAJbHbIE YueOHbIE JeHCTBUS

ba3oBble Jornveckue aelcTBUSA:

BBISBJSITh M XapaKTEpU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEeMaTHYECKUX OOBEKTOB, TMOHATHM,
OTHOIIEHUH MEXKIy TMOHATHAMH, GOPMYJIHPOBATH OMNpPEACICHUsS TOHATHM, YCTaHABIMBATH
CYIIIECTBCHHBIM TMPHU3HAK KJIacCCHU(UKAIMKM, OCHOBAHUS /Jisi O0OOOIICHHUS W CpaBHEHUS, KPUTCPUH
MIPOBOIMMOTO aHAJIN3A;

BOCTIpUHUMATh, (OPMYJIHUPOBATh W  MPE0Opa3OBBIBATh  CYKIEHHUSA: YTBEPAUTCIbHBIE W
OTpHIIATEIIbHbIE, CIMHUYHBIE, YaCTHBIE U O0IIUE, YCIOBHBIC,

BBISIBJISITh MAaTEMaTHYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3W W MPOTUBOPEYHs B (pakTax, JNaHHBIX,
HaOMIOACHUAX W YTBEPKICHUSX, IMpeIaraTb KPUTEPHUH JJIs BBISBICHUS 3aKOHOMEPHOCTEH W
MPOTHUBOPECUHIA;

JIeNaTh BBIBOJBI C  HCIOJB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHMBHBIX ¥ HWHIYKTHBHBIX
YMO3aKJITFOYCHHH, YMO3AKITIOUCHHUH 110 aHAJIOTHH;

MPOBOJUTHh CAMOCTOSITENIFHO JOKAa3aTelIbCTBA MAaTEMaTHYECKUX YTBEPXKACHUU (IpsIMblE U OT
MPOTUBHOTO), BBICTPAMBAaTh APrYMEHTALIMIO, MPUBOAWTH MPUMEPHI U  KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXJACHHS U BHIBOJIbI;

BBIOMpATh CMOCO0 pemnieHuss y4yeOHOW 3agaud (CpaBHUBATh HECKOJIBKO BAapUAaHTOB pEIICHUS,
BBIOMpATH HanboJIee MOXOSIMINUN ¢ YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3zoBble nuccieanoBarebckue 1eCTBUS.

WCIIOJIb30BAaTh BOIPOCHI KaK MCCIEAOBATEIbCKUH WHCTPYMEHT TMO3HaHUs, (HOpMyIUpOBaTh
BOMNPOCHL, (DUKCHpYIOIIME MPOTUBOpEYHE, MpoOJieMy, YCTaHABIMBATh MCKOMOE W JIAaHHOE,
(dbopMHUpOBATh TUTIOTE3Y, APTYMEHTHUPOBAThH CBOIO MO3UIINIO0, MHEHHE,
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IIPOBOJUTH CAMOCTOSATEIBHO CIUIAHMPOBAHHBIN AKCIIEPUMEHT, MCCIEN0BAHUE IO YCTAHOBJICHHIO
0COOEHHOCTEH MaTEeMaTHYEeCKOT0 00BEKTa, SBICHUS, MPOIECCa, BBISBICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMU, SIBJICHUSMH, ITPOIIECCAMH,

CaMOCTOSTENIbHO  (POPMYJIMPOBATh OOOOLIEHHSI M BBIBOJBI IO pe3yjibTaTaM MPOBEAEHHOTO
HaOJIOIEHUs, MCCIIEOBAHMS, OICHUBATH JOCTOBEPHOCTH MOJIYYEHHBIX pPE3yIbTAaTOB, BBIBOJAOB U
0000I1IeHHI;

IIPOrHO3UPOBAaTh BO3MOKHOE Pa3BUTHE IPOLECCA, a TAKXKE BBIIBUraTh MPEIMNOJOXKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISBJISITh JEeUIIUTHI HH(DOPMAIIUH, TAHHBIX, HEOOXOAMUMBIX ISl OTBETA HAa BOMIPOC U JJIs PEIICHUS
3aJ1auy;

BBIOMpaTh WH(POPMAIHIO U3 HCTOYHUKOB PA3JIMYHBIX TUIIOB, AHAIU3UPOBATh, CUCTEMATU3UPOBATh U
WHTEPIPETUPOBATh MHPOPMAIIUIO PA3IMYHBIX BUIOB U (hOPM MPE/ICTABIICHNUS,

CTPYKTYpPUpPOBaTh HWH(OpMAIMIO, TPEACTaBIATh €€ B Pa3IMUHbIX (opMax, HIUTFOCTPUPOBATH
rpaduuecku;

OIIEHUBATh HAAEKHOCTh HWH(OpPMAIMK IO CaMOCTOSTEIBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM,
c(OpMYyIUPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

BOCIIPUHUMATH U (OPMYIUPOBATH CYXJICHUS B COOTBETCTBUHU C YCIOBHSIMH M IIEJISIMU OOIICHUS,
SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M IMHChMEHHBIX TEKCTaX, JIaBaTh
MOSICHEHUSI 110 X0y PEIICHHUS 3a]]a9i, KOMMEHTUPOBATh MOJTyYCHHBIH PE3yIIbTaT;

B X0JI¢ OOCYXJCHHS 33a/1aBaTh BOTIPOCHI IO CYIIECTBY O0OCYXKIaeMOUW TeMbI, TPOOIEMBI, PEeIIacMOn
3aJauu, BHICKA3bIBaTh WJICH, HAIICJICHHBIC Ha IOWCK PEIICHUS, COMOCTaBISTH CBOM CYXKICHHS C
CYKICHHSIMH JIPYTUX YYaCTHHUKOB JUAJIOTa, OOHAPYXKHBATh pa3jiMyde M CXOJICTBO TO3WIMUH, B
KOPPEKTHOH (opme (hopMyITHpOBaTh Pa3HOTIIACHS, CBOU BO3PAXKCHUS;

NPEJCTaBIATh  PE3YJNbTaThl PEUICHHS  3alla4d, OJKCIIEPUMEHTA, HWCCICAOBaHUs, IPOEKTa,
CaMOCTOSITEIIEHO BBHIOMPATh (POpMaT BBICTYIUICHHS C YU4ETOM 3a/1a4 MPE3CHTAIUH U OCOOCHHOCTEH
ayJUTOPHUH.

PeryasiTuBHbBIe yHHBepcaJbHble Y4eOHbIe JeiicTBHSA

Camoopranuszanmsi:

COCTaBJIATh IUIAH, AJITOPUTM PELIEHUs 3ajaud, BEIOUpPATh CIOCOO peleHus ¢ y4€TOM UMEIOLIUXCS
pecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBaTh U KOPPEKTUPOBATb BapUAHTHI
peleHui ¢ yaéToM HOBOH MH(POPMALIUH.

CaMOKOHTPOJIb, JMOLIMOHAJIbHBIH HHTEJIEKT:

BJIaJIeTh HaBbIKAMU [I03HABATEJIbHOM pe(IeKCHMM KaK OCO3HAHUS COBEPIIAEMBIX ACUCTBUI U
MBICIMTEIBHBIX MPOLIECCOB, UX PE3YJIbTAaTOB, BIAJETh CIOCO0AMHM CAMONIPOBEPKH, CAMOKOHTPOIIS
Ipolecca U pe3ynbTaTa pelleHus MaTeMaTUYeCKON 3a1auH;



npeaABUACTb TPYAHOCTH, KOTOPBIC MOT'YT BOSHHUKHYTD IIPU PCIICHUU 3ada4i, BHOCUTHb KOPPCKTHBLI B
ACATCIBHOCTh Ha OCHOBEC HOBBIX O6CTO$IT€JIBCTB, JaHHBbIX, HaﬁHeHHbIX OH_II/I6OK, BBIABJICHHBIX
TPYIHOCTEN;

OLCHUBATb COOTBCTCTBHUC PE3YJIbTaTa LCIIW H YCJIOBUAM, 00BACHATH MNPUYUHBI JOCTHXKCHUA HIIN
HEIOCTIKEHHS PEe3yJIbTaTOB JESATEIBHOCTH, HAXOAUTh OIIMOKY, JaBaTh OICHKY MPHOOPETEHHOMY
OIIBITY.

CoBMecTHas1 1eATeIbHOCTD:

MMOHUMATh U UCIOJH30BaTh MPEUMYIIECTBA KOMAHTHOW W WHAMBHIYaIbHOW pabOTHI IPH PEIICHUU
y4eOHBIX 3a7a4, MNPUHUMATh I€Jb COBMECTHOW JI€ATETBbHOCTH, IUIAHHUPOBATH OPTaHHU3AIUIO
COBMECTHOM pabOThI, pacmpenesisTh BUIAbI padOT, JOroBapuUBaThCS, OOCYXKIaTh TIpoliecC U
pe3ynbTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOICH;

y4acTBOBAThH B TPYMIOBBIX (popMax paboThl (00CykIeHUsI, 0OMEH MHEHHH, «MO3TOBBIE IITYPMBD) U
WHBIC), BBINIOJHATH CBOKO YacTh pPabOTHl M KOOPAWHUPOBATH CBOM JCUCTBHS C JPYTHMMH WICHAMHU
KOMaH/bl, OIIEHWBATh Ka4yeCTBO CBOETO BKJIaJa B OOMIMH TPOAYKT MO KPUTEPHSM,
chopMyIUPOBAaHHBIM YYACTHUKAMU B3aUMO/ICHCTBHUS.

IMPEIMETHBIE PE3YJBbTATBI
10 kaacc

K xonity o6yuenus B 10 kiacce oOydarOmuiicss MOJIYIUT CIASAYIOIMIHNE MPEIMETHBIE PEe3yIbTaThI:
OTIEPUPOBATH TIOHATHIMHU: TOYKA, MIPSIMasi, TNIOCKOCTb;

MIPUMEHSTh aKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX MPH PEIICHUN TEOMETPHUYECKHX 33134,
OTIEPHPOBATH TOHATHIMHU: TAPAILICIEHOCTD M MEPIECHANKYISIPHOCTD MPSIMBIX U TUIOCKOCTEIH;
KJIaccu(UIMPOBATh B3AUMHOE PACIIONIOKEHHE TPSMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;
OTIEPUPOBATH MOHSATHIMU: JBYTPAHHBINA YroJj, TPaHH ABYTPAHHOTO yIiia, peOpo JBYIPaHHOTO yrja,
JMHEWHBINA yroJl IByrPaHHOTO yIJia, TpalycHasl Mepa JBYIPaHHOIO yIiia;

OTIEPUPOBATH TOHSATHSIMU: MHOTOTPAaHHHK, BBITYKJIBI M HEBBIMYKIBI MHOTOTPAaHHHK, JJIEMEHTHI
MHOTOT'paHHHKA, TPABUIIBHBI MHOTOTPaHHUK;

pacro3HaBaTh OCHOBHBIC BHUJbl MHOTOTPAaHHUKOB (MUpaMua, NpU3Ma, TMPSIMOYrOJbHBIN
napajuienenumnesn, Kyo);

KJIaccu(UIMPOBaTh MHOTOTPAaHHHMKH, BbIOMpas OCHOBAaHUS Uil KiacCU(UKAIMK (BBITYKIbIC U
HEBBIMYKIIBIC MHOTOTPAaHHUKH, MPAaBUIbHBIC MHOTOIPAaHHHKH, TPSMbIC M HAKJIOHHBIC MPHU3MBI,
napauieJIeUIIe Ib);

OTIEPUPOBATH TOHATHIMHU: CEKYIIask IUIOCKOCTh, CCYCHHE MHOTOT'PaHHHUKOB;

OOBSICHATH MPUHIIMIIBI TOCTPOEHHSI CEUEHUH, UCIIOIb3Ysl METO/ CIIE/IOB;

CTPOMTH CEUEHHsI MHOTOI'PAaHHUKOB METO/IOM CJIEIOB, BBHITIOJIHATD (BBIHOCHBIE) IJIOCKHE YEPTEKH U3
PHUCYHKOB MPOCTBIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y;

pemaTh 3a7aydl Ha HaXOXKICHHWE T€OMETPUYECKUX BEJIMYMH MO o0paslamM WIH aIropuTMaM,
MIPUMEHSS U3BECTHBIE AaHATUTUYECKUE METO/IbI IIPU PEIICHNN CTaHIAPTHBIX MAaTEMAaTUYECKUX 3a/1a4
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Ha BBIYUCIICHUE PACCTOSHUN MEXIY ABYMS TOUKaMHM, OT TOYKH 10 NPAMOU, OT TOYKHU JI0 INIOCKOCTH,
MEK/y CKPEIUBAIOIIUMUCS PSMBIMU;

pemaTh 3a7aydl Ha HAXOXKIACHHWE T'€OMETPHUYECKMX BEIMYMH MO o0pasuamM WIHd ajJroOpuTMaM,
IIPUMEHSIS] U3BECTHBIC AHAIMTUYECKUE METOIbI IIPA PELICHUN CTaHJAPTHBIX MaTEMAaTUYECKHUX 3a/1a4
Ha BBIYUCIICHUE YIJIOB MEXAY CKPEUIMBAIOIIMMUCS IPSAMBIMH, MEXAY IPSIMON U IUIOCKOCTHIO,
MEXKYy INIOCKOCTSIMH, JBYTPaHHBIX YIJIOB;

BBIYMCIATE OOBEMBI W IUIOLIAJM IIOBEPXHOCTEW MHOIOIPAHHUKOB (IIpU3Ma, MNUpaMKia) ¢
IIpUMEHEHHEM (OPMYJ, BBIYUCISATH COOTHOLIECHUS MEXIY IJIOLIAsIMHU MOBEpPXHOCTEH, 00bEMaMU
10I00HBIX MHOTOTPAHHHUKOB;

ONIEPUPOBATh MOHATHAMHU: CUMMETPHUsSI B NPOCTPAHCTBE, LEHTP, OChb M IUIOCKOCTb CHUMMETPHH,
LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPHI;

U3BJIEKaTh, NpeoOpa3oBbIBaTh U HHTEPHPETUPOBATH HMH(OpPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX QUrypax, MpeACTaBIEHHYIO Ha YePTEKaxX U PUCYHKAX;

MPUMEHAITh F€OMETpUUECKre (akThl Ui PELIEHUS CTEPEOMETPHUUECKUX 3a/ad, Mpearoarariumx
HECKOJIbKO IIaroB pelIeHus], €CJIU YCIOBUS IPUMEHEHUS 3a/IaHbl B IBHON GopMe;

MIPUMEHATh MPOCTEHIINE MPOrPaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI
IIPU PELICHUH CTEPEOMETPUYECKHX 3a/1a4;

MIPUBOJUTH TPUMEPHl MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEM B NPHUPOAEC M JKW3HHM, PACIO3HABaTh
MIPOSIBJIEHUE 3aKOHOB F€OMETPHUH B HCKYCCTBE;

IIPUMEHATH MOJYyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAJIU3UPOBATh PEAIbHBIE CUTyallud U MPUMEHATH
U3yYeHHbIE TMOHATUS B IIpoliecce IOMCKA pelIeHHs MaTeMaTHYecKH CQPOpPMYIUPOBAHHON
po0eMBbl, MOJEIUPOBATh PEATIbHBIC CUTYAllUH HA S3bIKE T€OMETPHM, UCCIIEI0BAaTh MOCTPOCHHbIE
MOJIEIM C HCHOJb30BAHMEM TEOMETPUUYECKMX IOHATHI M TeopeM, ammapara aareOpbl, periarh
IIPAKTUYECKHE 3a/1a4H, CBSI3aHHBIC C HAXOKICHUEM T'€OMETPUYECKUX BEIMYHH.

11 KUIIACC

OnepupoBaTh MOHATUSAMU: HUWIMHIPUYECKAS MOBEPXHOCTh, 00pasyoliue HUIMHAPHIECKON
MOBEPXHOCTH; UWIMHJP, KOHHUYECKAsh IOBEPXHOCTh, OOpa3ylolye KOHMYECKOH IOBEPXHOCTH,
KOHYC; cheprueckasi IOBEpPXHOCTb.

PacnioznaBatk Tena BpaiieHus (LHUJIMHAP, KOHYC, cepa u map).

OOBACHATH CIIOCOOBI MOTYYSHHSI T BpallleHUsI.

Knaccuduimpoars B3auMHOE pacrolioskeHue chepbl U MI0CKOCTH.

OnepupoBarTh MOHATUSMHU: HIAPOBONM CETMEHT, OCHOBAHHWE CErMEHTa, BHICOTA CETMEHTA;
IapOBOM CIIOi, OCHOBAHHUE IIAPOBOT0 CJI0S, BBICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI M MJIOLIAAM TIOBEPXHOCTEH TeNl BpalleHHs, TeOMETPUYECKHUX Tel C
pUMEHEeHHEeM (HOpMYIL.

OnepupoBaTh MOHATUSIMHU: MHOTOI'paHHMK, BIIMCAHHBIN B cepy U OMUCAHHBIN OKOJIO Cephl;
cdepa, BIMCaHHAsi B MHOTOI'PaHHUK MJTH TEJIO BpAIlEHUs.

BbIuncnare cOOTHOMIEHHS MEXTy TUIOIIASIMK TOBEpXHOCTEH 1 00BbEMaMHU MOJOOHBIX TEIl.

N300paxxaTe u3yyaemble GUIypsl OT PYKH M C TPUMEHEHHEM IPOCTBIX YepPTEKHBIX
UHCTPYMEHTOB.
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BrImoyHATE (BBIHOCHBIE) MJIOCKHE YEPTEXKH U3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUJ
CBEpXyY, COOKY, CHU3Y; CTPOUThH CEUCHHUS TEJI BPAIICHUS.

W3Biekath, MHTEPIPETUPOBATh M MPEOOpPa3OBhIBATh MH(YOPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPHYECKUX (PUTypax, MPEJACTABICHHYIO HA YePTEIKAX U PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B IIPOCTPAHCTRBE.

BBITIOJIHATE TEHCTBUS CIIOKEHUS BEKTOPOB, BHIYUTAHUS BEKTOPOB M YMHOXEHUS BEKTOpa Ha
YUCJI0, OOBSICHATH, KAKUMU CBOMCTBAMH OHHM 00J1aJaioT.

[IpuMeHATH MpaBWIIO NapAIIEIICIIUIIEA.

OnepupoBaTh TOHATUSMHU: JICKAPTOBBI KOOPJAHMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PABCHCTBO BEKTOPOB, KOOPJWHATHI BEKTOPA, YroJl MEXKIYy BEKTOPAMH, CKAISIPHOE
MPOU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

Haxomute cymMMy BEKTOPOB WM NPOW3BEJICHUE BEKTOpPA HAa YHCIIO, YTOJ MEXKIY BEKTOPAMH,
CKaJSIPHOE TIPOU3BEICHHE, PACKJIABIBATH BEKTOP IO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3a/aBath MIOCKOCTh YPABHCHHUEM B JIEKAPTOBON CHCTEME KOOPIMHAT.

[MpumensaTs reoMmerpudeckue (GakThl UL PENICHUS  CTEPEOMETPUYECKHX  3ajad,
MIPEJITOJIATAONINX HECKOJBKO IIIarOB PEIICHUsS, €CIU YCJIOBHS NPUMCHCHHS 3aJlaHbl B SIBHOMN
dbopwme.

Pematp mpocreme reoMeTpuYecKHe 3aJaud Ha TPUMEHEHHE BEKTOPHO-KOOPJAWHATHOTO
MeTo/1a.

Pemate 3amauM Ha J0KA3aTe€IbCTBO MAaTEMAaTHUYECKMX OTHOIICHHMH W  HaxOXXJICHHUE
TCOMETPHYCCKHUX BEJIIMYUH 10 oOpas3laM WM aJlropuTMaM, MPUMEHSS H3BECTHBIC METOJBI MPHU
PEIICHUH CTaHIAPTHBIX MaTeMaTHICCKUX 3a]1ad.

[IpuMeHSATh TPOCTEHIIHME TPOTPAMMHBIC CPEJICTBA W DIIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTEMBI IIPH PEIICHUU CTEPECOMETPHUCCKUX 3a/1a4.

[IpuBOoMTH, TpHUMEpPHl MaTEMAaTHYCCKUX 3aKOHOMEPHOCTEH B TIPHPOJEC U JKW3HH,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHSTh TOJYYCHHBIC 3HAHHUS HA IPAKTUKE: aHAIM3UPOBATH pPealibHbIC CHUTYyalldd W
MPUMCHATh  W3yYCHHBIC  TIOHATHSA B IpOIECCe  IIOMCKA  PEIICHHS  MaTeMaTHYCCKU
chOpMYIUPOBAHHON MPOOJIEMBI, MOJCIUPOBATh pEAIbHBIC CHUTYalldd Ha S3bIKE TEOMETPHH,
HCCIICIOBATh IMOCTPOCHHBIC MOJICIM C HCIOJb30BAHUEM T'€OMETPHYCCKHX IOHATHH W TEOPEM,
arnmapata anreOpbl; perarh MPaKTHYECKUE 3a]a4d, CBSI3aHHBIC C HAXOXKICHHEM I'€OMETPHYCCKUX
BEJINYHH.

3. TEMATUYECKOE IINTAHUPOBAHUE

10 kacc
Ne | Ha3Banme pasnerna WM TeMbI Konuye | DnekTpoHHO-00pa3oBaTe/ibHbIC
/i CTBO pecypchbl
4acoB/
KP
BBenenne. AKCHOMBI CTEPEOMETPHH H HX 5 www.school.edu.ru
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CICACTBUA.

http://school-collection.edu.ru
https://resh.edu.ru
http://www.uchportal.ru
www.fipi.ru

www.nsportal.ru
www.infourok.ru

[TapamienpHOCTE IPSAMBIX U IIJIOCKOCTEM.

19/2

www.school.edu.ru
http://school-collection.edu.ru
https://resh.edu.ru
http://www.uchportal.ru
www.fipi.ru

www.nsportal.ru
www.infourok.ru

[lepneHMKYISIPHOCTD NPSMBIX U INIOCKOCTEH.

20/2

www.school.edu.ru
http://school-collection.edu.ru
https://resh.edu.ru
http://www.uchportal.ru
www.fipi.ru

www.nsportal.ru
www.infourok.ru

MHoOrOorpaHHHUKH.

16/1

www.school.edu.ru
http://school-collection.edu.ru
https://resh.edu.ru
http://www.uchportal.ru
www.fipi.ru

www.nsportal.ru
www.infourok.ru

[ToBTOpEeHUE

8/1

www.school.edu.ru
http://school-collection.edu.ru
https://resh.edu.ru
http://www.uchportal.ru
www.fipi.ru

www.nsportal.ru
www.infourok.ru

UTOIo

68/6

11 KIIACC

Ne
n/

HaumenoBanu
€ pa3iesioB u
TeM
NPOrpamMmmbl

Koan4yecTBO 4acoB

DJIEKTPOHHBIE

Bcer | KoHTpoJsbHBI
o e padoThI

IIpakTH4eckn
e paboThI

(uudgposbIe)
o0pa3oBaTte/ibHbIE

pecypcbl



http://school-collection.edu.ru/
https://resh.edu.ru/
http://www.uchportal.ru/
http://www.nsportal.ru/
http://www.infourok.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://www.uchportal.ru/
http://www.nsportal.ru/
http://www.infourok.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://www.uchportal.ru/
http://www.nsportal.ru/
http://www.infourok.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://www.uchportal.ru/
http://www.nsportal.ru/
http://www.infourok.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://www.uchportal.ru/
http://www.nsportal.ru/
http://www.infourok.ru/
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Tena bubnuoreka [IOK
12 https://m.edsoo.ru/1c209e
BpaImicHus
37
bu6mmoreka [{OK
OOBEMEI Te 5 1 https://m.edsoo.ru/1c209e
37
BexTops! u bubnuorexa [JOK
KOOPJIMHATHI B 10 1 https://m.edsoo.ru/1c209e
MIPOCTPAHCTBE 37
gg:gslzij;e’ bubGmuorexa IIOK
’ 7 1 https://m.edsoo0.ru/1c209e
CI/ICTeMa\:FI/I?)aHI/I 3_7
A 3HAHUN
OBIIEE
KOJIMYECTBO
YACOBIIO 34 3 0
ITPOT'PAMME

4. KajieniapHo-TeMaTH4eCcKoOe NJIAHNPOBaHHE

10 kaacc

Ne Koa- JlaTa npoBeneHust
n/n Tema ypoka BO
4acoB | mo IaHy | mo ¢gakry
BBenenue B crepeomerpuio - 10 yacos
1. OCHOBHBIE TIOHATHS CTEPEOMETPUHU: TOUKA, 1
IpsiMasi, IJIOCKOCTh, IPOCTPAHCTBO 03.09
2. [IpaBuna n3o6paskeHust Ha PUCYHKaX: 1
1300pakeHMs MJI0CKOCTEH, MapajuleIbHbIX
psIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka. 07.09
3. Cmapmosas ouaznocmuueckasn paboma 1 10.09
4. [onsiTus: NepeceKkaromuecs mI0CKOCTH, 1
IIepeCceKaroIIMecs NpsiMas U INI0CKOCTh 14.09



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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3HaKOMCTBO ¢ MHOTOI'PaHHUKaMU

o. N300paskeHre MHOTOTPaHHUKOB Ha PUCYHKaX 1 17.09
6. N300paskeHre MHOTOTPaHHUKOB Ha 1

MIPOEKIIMOHHBIX YepTexax 21.09
1. Ky6, ero pa3sépTtku u Mmoaenu 1 24,09
8. [Mupamuna, e€ pa3BEPTKU U MOACITH 1 98.09
9. CeueHust MHOTOIPAaHHHUKOB 1 01.10
10. Perenne 3amau 1 05.10

IIpsAMble U MIOCKOCTH B MPOCTPAHCTBE.
IMapaniebHOCTH NPSIMBIX M MJI0CKOCTEd - 12 yacoB
11. B3aumHoe pacnosoxeHue npsMbIX B 1
POCTPAHCTBE 08.10

12. [TapamienpHbIe TPsIMBIE B IPOCTPAHCTBE 1 12.10
13. [TapamrensHOCTE TPEX MPSIMBIX 1 15.10
14. [TapamienpHOCTE TPAMOM U TUNIOCKOCTH 1 19.10
15. VY11l ¢ coHanpaBiIeHHBIMU CTOPOHAMU 1 99 10
16. YT0J1 MeXIy IPSAMBIMHU B IPOCTPAHCTBE 1 05.11
17. [TapanensHbIE TUIOCKOCTH, UX CBOMCTBA 1 09.11
18. Tetpasap 1 12.11
19. Ky0 1 16.11
20. [Tapannenenunen 1 10.11
21. [TocTpoenue ceuenuit 1 93.11
22. Koumponvnas paooma Nel no meme: 1

Ilpamele u nnockocmu 6 npocmpancmee.

IHapannenvnocms npamvix u naocKocmeil 26.11

IlepneHAUKYJAPHOCTH NPAMBIX M ILIOCKOCTENH - 12 yacoB

23. [lepnieniuKkynspHbIE MPSMBIEC B IPOCTPAHCTBE 1 30.11
24, [IpsimMble, mapaiebHbIC IIIOCKOCTH 1 03.12
25. [Ipsimele, nepHeHIUKYISIPHBIE K ITIOCKOCTH 1 07.12
26. [Ipu3Hak NepneHuKyJIIpHOCTH MPSIMON 1 1 10.12

IJIOCKOCTH
217. Teopema o npsAMo, EpIEHAUKYISIPHON 1 14.12

IJIOCKOCTH
28. [lepnieHIuKyIIIp 1 HAKJIIOHHBIE 1 17.12
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29. Paccrosinue OT TOUKH /10 MIIOCKOCTH 1 21.12
30. Paccrosinue oT mpsiMoii 10 IMIIOCKOCTH 1 94.12
31. HaxoxnaeHue yrioB MexIy 1

CKPEILMBAIOIUMHUCS IPSIMBIMU B Ky0Oe 28.12
32. HaxoxpaeHue yrioB Mexay 1

CKpEUIMBAIOIIMMUCS IPSIMBIMU B TUPAMHUJIE 11.01
33. Pemenue 3amau 1 14.01
34. Pemenue 3amau 1 18.01

Yriibl MeK1y NPSIMBIMH M IJI0CKOCTAMH - 10 yacoB

35. Yroa mexay npsaMoi U MI0CKOCThIO 1 2101
36. JIByrpaHHBIN yrou 1 9501
37. JInHeWHbIN yroa ABYrpaHHOTO yria 1 28.01
38. [NeprieHANKYIAPHOCTH MIIOCKOCTEH 1 01.02
39. [Tpu3HaK MepreHauKYISIPHOCTH TBYX 1

IJI0CKOCTEHN 04.02
40. HaxosxaeHne yriioB MexIy MIIOCKOCTSIMH B 1

KyOe 08.02
41. Haxosxnenne yriioB Mexy IiI0CKOCTSMHU B 1

MUPaAMHUJIC 11.02
42. Teopema o Tpéx mepreHIuKyIsIpax 1 15.02
43. Pemenue 3amau 1 18.02
44, Koumponvnas paooma No2 no meme: 1

Ilepnenoukynapnocmos npamlx u

njaockocmeii. Yol mexcoy npamvimu u

NJ10CKOCIMAMU 22.02

MHuororpanauku - 11 yacos

45. [TonsaTe MHOTOTrpaHHUKA 1 95 02
46. [Ipusma: npsimast ¥ HaKJIOHHAs 1 01.03
47. BoxoBas 1 moJIHas MOBEPXHOCTh MPU3MBI 1 04.03
48. [IpssMoyronbpHBIN NapasuieNenune u ero 1

CBOICTBa 11.03
49, [Mupamuaa 1 15.03
50. [TonHas MOBEPXHOCTH MUPAMMU/IBI 1 22 03
51. [IpaBunbHas U yced€HHAs MUpaMUABI 1 2503
52. [IpaBunbHBIE MHOTOTPAHHUKH 1 01.04
53. CruMMeTpHs B IPOCTPAHCTBE: OTHOCUTEIBHO 1

05.04
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TOYKH, NPSIMOH, TIIOCKOCTH

54.

Pemenue 3anau 08.04

95. Koumponvnaa paooma Ne3 no meme: 1

Mmnozozpannuku 12.04

O0BbEMBI MHOTOTPAHHHUKOB - O YacoB

56. [Tonsitrie 06 00BEME 1 15.04
o7. OcHoOBHBIE CBOMCTBA 00BEMOB 19.04
58. O0BEéM mapaurenenumnena 1 99 04
59. OO0BEM THpaMHUTBI 1 26.04
60. O0BEM TPU3MBI 1 99.04
61. Brruucnenue o0bEMOB TeN 1 06.05
62. Perenue 3amau 1 13.05
63. Permenwne 3amau 1 17 05
64. Konmponvnaa paooma Ned no meme: 1

O00véMbl MHO202DAHHUKOG 20.05

IloBTOpeHue - 4 yacon

65. [TocTpoenue ceueHnii B MHOTOTpaHHUKE 1 94,05
606. Brruncienue paccTossHUN MEXTy TBYMS 1

TOYKaMH, OT TOUYKHU J0 NpsIMOM. Beruucnenne

PACCTOSIHUM: OT TOYKH /10 TIJIOCKOCTH, MEXKTY

CKPEIIMBAIOIIMMUCS MPSIMBIMU
67. Hmozosasn konmponavnas paooma 1
68. HtoroBslii ypok 1
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Ka.ﬂe}mapﬂo-TeMaanecxoe IJIAHUPOBAHHE

11kmacc

[aTa npoBeneHust

Ne
Tema ypoka KoJu-Bo
n/n no no
4acoB
iaHy | ¢gakry
BeKkTopbl H KOOPAUHATHI B IpocTpancTe — 10 v

BekTop Ha IJI0CKOCTH ¥ B IPOCTPAHCTBE 1 07.09
C0KEHWE U BBIYUTAHUE BEKTOPOB 1 14.09
VMHOKEHHE BEKTOpPA HA YKCIIO 1 21.09
Pasznoxenne BexTopa 1o Tpém

4 HEKOMIUTaHAPHBIM BekTopaM. [IpaBuiio 1 28.09
napajuiesienuresia

5 Penrenue 3aj1a4, CBSI3aHHBIX C TIPUMEHEHHEM 1 05.10
MIPaBUJI JEMCTBUM C BEKTOpaMU '
[IpssMOYroJIbHAS CHCTEMA KOOPJMHAT B

6 npoctpancTe. Koopauuarsl BekTopa. 1 12.10
[Ipocreiimue 3a1aun B KOOpAUHATAX

7 Yron mexay Bekropamu. CKasipHOE 1 19.10
NPOU3BEIEHUE BEKTOPOB '
BblunciieHre yrioB MEXIy IPSIMbIMH 1

8 yr Ay TP 1 09.11
IIOCKOCTAMHU

9 KoopaAnHATHO-BEKTOPHBINA METOJI IIPH 1 16.11
PEIIEHUH T€OMETPUYECKHX 3a/a4 '
Koumponvnasa paooma Nel no meme

10 "Bekmopvl u Koopounamoi 6 1 23.11
npocmpancmee'’

Tena ppamennsi — 12 4

11 Cdepa u map: 1eHTp, paauyc, JUaMerp; 1 30.11
IUIOMIA/Ib TOBEPXHOCTH Chephl
BsaumHoe pacrosioskenue cdepbl U

12 | mockocTH; KacatenbHas MIOCKOCTh K chepe; 1 07.12
ionaab chepsl

13 N3o6paxenue chepsl, mapa Ha MIOCKOCTH. 1 14.12
Ceuenus mapa '
[unuHIpHYecKas MOBEPXHOCTh, 00pa3yroIne

14 | uunuHIpUYECKON TOBEPXHOCTH, OCh 1 21.12

LIHJ'IPIH,Z[pPI‘-ICCKOfI MMOBCPXHOCTHU
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15

Hunmuuap: ocHoBaHUs M OOKOBast
HOBEPXHOCTb, 00pa3ykomas 1 0Ch; IIOMIAb
OOKOBOI M TOJIHOM MOBEPXHOCTH

28.12

16

N306pakenne NMIMHAPA HA TUIOCKOCTH.
Pa3Béprka uununapa. CeyeHus UuInMHapa
(TUIO0CKOCTHIO, MapATIICIHHON UITH
NEPIEeHIUKYJIIPHON OCH IIWJIMHAPA)

11.01

17

Konnueckas noBepXHOCTh, 00pa3yromnue
KOHHUYECKOW NMOBEPXHOCTH, OCh U BEPILLINHA
KOHMYECKOW MOBEPXHOCTH

18.01

18

KoHyc: ocHOBaHWe 1 BepIInHA, 00pa3yromias
M OCb; IIONIA b OOKOBOM U MOJIHOM
IIOBEPXHOCTH

25.01

19

YceuéHHbIN KOHYC: 00pa3yrolue 1 BbICOTa,
OCHOBaHUS U OOKOBasi IOBEPXHOCTh. Pemienue
3ajad.

01.02

20

N300paxkenue koHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHust KoHyca
(TJI0CKOCTHI0, MapalIeNIbHOM OCHOBAHUIO, U
TUTOCKOCTBIO, TIPOXOISITIIEH Yepe3 BepIInHY)

08.02

21

KomMOunarus ten BpaiieHus u
MHOT'OIPaHHUKOB

15.02

22

MHororpaHHuK, OTIMCAaHHBIN 0KOJIO c(ephl;
cdepa, BUcaHHAasi B MHOTOTPAaHHUK WJIU B
TEJIO BpallleHus

22.02

O0BEMEI TEJI —5 4

23

ITousarue 00 00péme. OCHOBHEIE CBOMCTBA
00BEMOB Ten

01.03

24

O06bEM IUIMHApPaA, KOHYCa

15.038

25

O06bEM 11apa 1 wiomaas chepsbl

22.03

26

[TomoOHbIE TENa B MPOCTPAHCTBE.
CooTHOIIEHUS MEXTY IJIOMIASIMU
MMOBEPXHOCTEH, 00bEMAMU TI0TI0OHBIX TEJT

05.04

27

Konmponvnasa paboma Ne2 no memam
"Tena épawenun’ u "Oovemor men'

12.04

IHoBTOpEeHue, 06001IeHNE, CHCTEMATH3AMA 3HAHUI 110 TeOMEeTPHUH —

74

28

IToBTOpeHue, 0000IIeHNE U CUCTEMAaTU3ALHS
3HaHui. OCHOBHBIE HUTYPHI, (HAKTHI, TEOPEMBI
Kypca IJIaHUMETPUHU

19.04

29

IToBTOpeHue, 0000IIeHNE U CUCTEMAaTU3ALHS
3HaHui. OCHOBHBIE (DUTYPBI, (PAKTHI, TEOPEMBI
Kypca IJIaHUMETPUHU

26.04
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[ToBTOpEHue, 0600IICHNE U CHCTEMAaTU3AIIUS

30 3HaHMi. 32124y IJTAHUMETPUM M METOIbI HX 17.05
peleHus
[ToBTOpEHUe, 0600IICHNE U CHCTEMAaTU3AIIUS

31 3HAHWH. 33144 IUTAHUMETPUH M METOIbI UX 24.05
peleHus

32 Hmozoseaa konmponvnaa paboma no
2eomempuu
[ToBTOpEnHe, 0600LIEHUE M CUCTEMATH3ALMS

33 | sganmit. OCHOBHBIE QUTYPBI, HAKTHI, TEOPEMBI
Kypca CTEPEOMETPUH

34 [ToBTOpEeHME, 0600IIIEHNE U CUCTEMATU3AIIHS

3HAHUI
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5. MPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIBbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT PAMMBI

10 KJIACC

Kon IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
0o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEero 041ero 06pa3oBaHus
pe3yJabTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
25 [TpuMeHsATh aKCHOMBI CTEPEOMETPUH U CIICICTBHUS U3 HUX MPH PEIICHUH
' TeOMETPUIECKUX 33124
23 OnepupoBaTh MOHATHUSMH: MAPAJUIETBHOCTh W TEPICHIUKYISIPHOCTH
' MPSIMBIX U ITIOCKOCTEN
24 KnaccupummpoBaTh B3aMMHOE pacroIOXKEHHE MPSIMBIX M TUIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh NOHATUAMU: ABYTPAHHBIN yroJ, rpaHd JBYIPaHHOIO YIJIa,
7.5 pedpo IBYrpaHHOTO yrija, TUMHEHHBIN yroJl IBYrPaHHOTO YyIJia, TpaayCcHas
Mepa ABYIPaHHOIO yria
_ OnepupoBaTh MOHATHAMU: MHOTOIPAaHHMK, BBIMYKJIbI M HEBBITYKIBII
' MHOT'OI'PaHHMK, 3JIEMEHTHI MHOTOTPAHHUKA, TPABUJIbHBI MHOTOTPAaHHUK
24 Pacnio3HaBaTe OCHOBHBIE BHUJbI MHOTOTPAaHHUKOB (IHMpamMujla, MPU3MA,
' PSMOYTOJIBHBIN Mapajuieenume;, Kyo)
KnaccupunupoBaTb ~ MHOIOIpaHHMKHM, BbIOMpass  OCHOBaHUS  JUId
- K1accupuKauy  (BBIOIYKJIbIE U HEBBINYKJIbIE  MHOIOI'DaHHMKH,
' NpaBUIbHbIE MHOTOTPAHHUKH, TMPsIMbIE M  HAKJIOHHBIE IPU3MBI,
napasiesienune /bl)
- g OnepupoBaTtb HOHATHSAMMU: ceKyIas IUIOCKOCT, ceueHue
. MHOT'OI'paHHHMKOB
210 OOBSACHATH  NPUHIMIBI  TOCTPOCHHUS  CEYEHUH  MHOTOI'PAaHHHUKOB,
' UCTIOJIb3YS] METOJ CIIEJIOB
CTpouTh Cce4YeHHs MHOTOTPAaHHUKOB METOJOM CJIEJO0B, BBIMOJIHATh
7.11 (BBIHOCHBI€) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX UTYp:

BU/J] CBEpXY, COOKY, CHU3Y
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7.12

Pemrate 3ala4i Ha HAXO0XKXACHUC IrCOMCTPUYCCKUX BCIWYHH I10 06pa3uaM
W aJiropyurMaMm, IMNPpUMCHAA HM3BCCTHBLIC aAHAJIUTUYCCKUC MCETOJbI IIpH
peIICHUU CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha  BbIYMCIICHHC
paCCTOﬂHI/Iﬁ MCXKIAY ABYMS TOYKaMH, OT TOYKHU OO0 HpﬂMOI\/JI, OT TOYKH 10

IIJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IPAMBIMU

7.13

Pemath 3a1aun Ha HAX0XJICHUE TEOMETPUUYCCKUX BEIUYHH MO 00pasiam
WIM aJrOpUTMaM, IMPUMEHSS W3BECTHBIC AHAIMTUYECKHE METOIbl TpU
pelIeHNN CTaHAAPTHBIX MaTeMaTHYECKUX 3a/lad Ha BBIYHMCIICHUE YTJIOB
MEX/Iy CKPEIIMBAIOIIUMHUCS TPSMBIMHU, MEXAY MPSMON U TUIOCKOCTHIO,

MCKAY MIIOCKOCTAMH, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IJIOIIAAM TOBEPXHOCTEH MHOTOI'PAaHHUKOB
(mpu3ma, mupamMuaa) ¢ npuMeHeHreM (GopMyJ, BEIUUCIATH COOTHOLLIEHUS
MeXAy  IUIOLIalsMHU MOBEPXHOCTEH, o0bEMamu M0TI00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh NOHATHSAMHU: CHUMMETpPHUS B IPOCTPAHCTBE, LIEHTP, OChb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPHPETHPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, MNpeJCTaBICHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumensaTs reomerpudeckue (PaxkTbl I PEIICHUS CTEPEOMETPUUECKHUX
3a/1a4, MPEeIoJiaraloiuX HECKOJbKO IIAaroB pPEIIEeHUsl, €ClIU YCIOBUSA

IPUMEHEHHUS 33JIaHbl B ABHOHM (opme

7.18

[IpumensaTs mpocTeiiliie MNporpaMMHBIE CPEICTBA M AIIEKTPOHHO-

KOMMYHUKaIIMOHHBIC CUCTEMBI ITPU PEHICHUN CTCPECOMETPHUICCKUX 3ada4d

7.19

HpI/IBOI[I/ITL MNpUMEPbI MAaTCMATHUUCCKUX 3aKOHOMepHOCTCI>'I B IIPHUPOJIC U

JKHU3HH, paCIIO3HABATDH IPOSBIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHATh MoTyYyeHHbIE 3HAaHUS Ha IPAKTUKE: aHAJTM3UPOBAThH PeabHbIe
CUTyallUd M NPUMEHATh M3y4YEHHbIE IOHATHS B IpoOLEcce IOMCKa
peleHus MaTeMaTHYECKH copMyTUpOBaHHOMN npo0OsIeMsl,
MOJIETIMPOBATh PEAJIbHbIE CUTYallUH Ha S3bIKE T€OMETPUH, HCCIENOBATh
IIOCTPOECHHBIE MOJIEJIA C HMCIOJIb30BAHUEM T'€OMETPUUYECKUX IOHATUH U
TeopeM, arnrnapara ajareOpsl, pelarh NpaKTHUECKUe 3aJaul, CBA3aHHBIE C

HaXO0XXJACHUCM I'COMETPUUCCKUX BCINYNH
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11 KJIACC

Kon IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 041ero 06pa3oBaHus
pe3yJbTaTa
6 I'eomerpust
OnepupoBaTh NOHATHAMHU: [HJIHHIPUYECKAs TIOBEPXHOCTH, 00pa3yromue
6.1 MWIMHAPUYECKON TTOBEPXHOCTH, IMJIMHJAP, KOHHYECKAs TTOBEPXHOCTD,
' oOpa3ymomiyue KOHMYECKOH  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenus (HUJIMHIP, KOHYC, cdepa U map)
6.3 OOBSCHATH CIIOCOOBI MOJTYYSHHUS TEN BPALICHHSI
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh MOHATHSIMH: I[IAPOBOM CEIrMEHT, OCHOBAaHWE CETMEHTA,
6.5 BBICOTA CErMEHTa, IIapOBOW CIIOH, OCHOBaHME IIAPOBOTO CIIOS, BHICOTA
IIAPOBOTO CIIOS, IIIAPOBOM CEKTOP
6.5 Bbruncnare 006bEMBI M IIIOIIAAM IIOBEPXHOCTEH TeNl BpalleHHs,
' reOMETPUYECKUX TeJl C MPUMEHEHUEM (popMyI
OnepupoBaTh NOHATHSMM: MHOTOTPAaHHUK, BIUMCaHHbII B cdepy u
6.7 OTIMCaHHBIN 0K0JIO cephl, chepa, BHMCaHHAST B MHOTOTPAHHUK WJTH TEJIO
BpALLCHUS
6.8 BbluucnaTre  COOTHOLIEHHMS MEXAYy IUIOIAASMHU TOBEPXHOCTEH W
' 00BEMaMHU ITOJOOHBIX TENT
6.9 N306paxxaTs n3ydaemble QUIypbl OT PYKH U C IPUMEHEHUEM IPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKME YEpPTEKU U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTYp: BUA CBEpXY, COOKY, CHHU3Y; CTPOUTH CEUEHHUS Tel
BpALCHUS
W3BnekaTb, MHTEPNPETUPOBATH U MNpPeoOpa3oBbIBaTH HH(MOPMAIHIO O
6.11 IPOCTPAaHCTBEHHBIX TE€OMETPUYECKHX (UTypaxX, TIpPeICTaBIECHHYIO Ha
YyepTekax U pUCcyHKax
[TpumensTh reomerpuueckue (HakThl Al PELICHUsS CTEPEOMETPHUECKUX
6.12

3ala4, IMpcAnojararolmmux HECKOJbKO IIaroB peIICHHA, €CIIU YCIOBUA

NPpHUMCHCHUS 3a/IaHbI B SIBHOH (I)OpMC
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6.13

OnepupoBaTh NOHATUEM: BEKTOP B IIPOCTPAHCTBE

6.14

BremonaaTs Z[CﬁCTBHSI CJIOKCHHA BCKTOPOB, BBLIYMTAHHA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha 4YHCJIO, O6'b$ICHSITL, KakKMMH CBOMCTBAMHU OHHU

oOmazaroT

6.15

[IpumeHsaTh npaBUiIO Napauleaenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTb MOHATUSAMU: JEKAPTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYyJb BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YroJd MEXJIy BEKTOpaMM, CKaSIPHOE IIPOU3BEIACHUE BEKTOPOB,

KOJIJIMHCAPHBIC 1 KOMITIJIAHAPHBIC BEKTOPLI

6.17

Haxomuts cyMMy BEKTOpPOB M NMPOU3BEACHHE BEKTOpAa Ha YMCIO, YroJl
MEXAYy BEKTOPaMH, CKaJISIpHOE MPOU3BEACHUE, pAaCKiIaIbIBaTh BEKTOP MO

JABYM HCKOJUIMHCAPHBIM BCKTOpPaM

6.18

3a)IaBaTB IIJIIOCKOCTh YPAaBHCHUEM B ﬂeKapTOBOfI CUCTEME KOOpAHAT

6.19

Pemrate mpocreiimne reoMeTpUYECKHE 3aJadyd  Ha  [PUMEHEHHE

BCKTOPHO-KOOPAWMHATHOI'O METOAa

6.20

Pemate 3agaum Ha J0Ka3aTCJIbCTBO MAaTEMAaTHYCCKHX OTHOIIICHUM U
HaXO0XICHUC TCOMCTPUICCKHUX BCINYHH I10 06pa3uaM WK aJIrOpUuTMam,
IIPpUMCHSA HU3BECTHBIC METObI opu PEUHICHUA CTaHIapTHBIX

MaT€MaTUYCCKUX 3a1a4

6.21

[IpumensTh mnpocTelue MnporpaMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PEHICHUU CTCPECOMETPHUICCKUX 3ada4

6.22

[IpuBOIUTE MpUMEpPHl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MpHUpOJIEe U

KU3HH, paCliO3HABaATh IIPOABJIICHUE 3aKOHOB I'COMETPUHN B HCKYCCTBEC

6.23

[IpuMmeHsTh TOJMY4YEHHbIE 3HAHHUSA Ha MPAKTUKE: AaHAJIU3UPOBATH
pealibHbIE CUTyallUd U TPUMEHSATh U3y4EHHbIE MOHSTHUS B IIpoOIEcce
MOKWCKA pELICHUS MaTeMaTH4eCKu CQPOPMYIUPOBAHHON MPOOIEMBI,
MOJIETTUPOBATh pEalIbHbIC CUTYAIlUU Ha SI3bIKE T€OMETPHH, HCCIEA0BATh
MOCTPOCHHBIE MOJIENIM C HCHOJIh30BAHUEM T€OMETPUYECKHUX MOHSTUH U
TeopeM, armapara anreOpbl, pemarh NPakTUYECKUe 3a7auu, CBSI3aHHBIE C

HaXO0XKIACHUEM I'€OMCTPHUICCKUX BCIINYUH
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INPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHbIE TIOHATUSL CTepeoMeTpuu. Touka, HpsMas, IIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATUYECKOM  TIOCTPOEHUM  CTEPEOMETPHUH:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

7.2

B3aumHoe  pacrnosokeHue OpAMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
MapajuleJIbHbIE W CKpEIIMBAKOIIMECs IpsMble. [lapajienbHOCT NPSAMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: TapajjiebHBIE TPSAMBIE B  MPOCTPAHCTBE,
MapaJIETBHOCTh TPEX MPSIMBIX, MApPaLICIbHOCTh NPSAMOW M TUIOCKOCTH. YTJbI C
COHallpaBJICHHBIMU CTOPOHAMH, VYIrojl MEXAY MNpAMBIMU B IMPOCTPAHCTBE.
[TapanienbHOCTh MIOCKOCTEN: MapajuieNbHbIe MJIOCKOCTH, CBOWCTBA MapauIeIbHBIX
mockocTeit. [IpocTelimme mpocTpaHCTBEHHBIE (DUTYPHI Ha TIJIOCKOCTH: TETPadap,

KyO, mapaJijiesienumne, oCTPOeHne CeUeHnun

7.3

[lepneHuKynApHOCTh MPSAMON M IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpSMbBIE B
MIPOCTPAHCTBE, MPsIMbIE MapasliebHble U MEePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEePIEeHIUKYIIPHOCTH MPSMON U IIIOCKOCTH, TEOpEMa O MPSIMOM MEPIEeHANKYIIPHON
IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: Yrojl MEXAYy TMpsSMOH U IUIOCKOCTHIO,
JBYIPaHHBIA yroJ, JMHEWHBIA YroJ JByrpaHHoro yria. llepnenaukynsap u
HaKJIOHHBIE: PACCTOSHHME OT TOYKU A0 IUIOCKOCTH, PAcCTOSHUE OT MpsIMOU J0
IJIOCKOCTH, MPOEKIUsS (PUTyphl HA IMJIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:
MpU3HAK  MEePHEHAMKYISIPHOCTH  ABYX  Iuiockocted. Teopema o  Tpéx

NEepICHAUKYJIApax

7.4

ITonsaTue MHOI'OIpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OI'PAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOTI'OI'paHHUKH, pa3BépTKa MHOTI'OI'paHHHKaA. HpmMa: N-yrojabHas
npu3Ma, rpaHu U OCHOBAHUS IPHU3MBbI, IPSAMAsAd U HAKIIOHHAA IPU3MBI, OokoBas u
IIO0JIHaA MOBEPXHOCTDH IMPU3MBIL. Hapannenenﬂnezl, HpHMOYFOHBHLIﬁ apaJiieJICIIrIICq
H €ro CBOMCTBA. HI/IpaMI/II[aZ N-yrojabHas NMApaMuaa, TpaHu U OCHOBAaHUC IMUPaAMUJIbI,
OOKOBas W IOJIHAS MOBCPXHOCTH MUPAMUIBI, TpaBHUJIbHAA U yceqéHHa;I nupamuyja.
ONEeMEHTHI nNpu3Mbl WU HOHAPAMHIBI. HpaBI/IHBHLIe MHOTOTpAaHHHUKU: TIOHATUC

NpaBHJIIbHOTO MHOTOTI'paHHUWKA, IpaBUJIbHAA TIpuU3Ma W IIPpaBUJIbHAA MHUpaMUla,
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NpaBUJIbHAS TPEYTOJIbHAS MMUPaMUa M TPAaBWIbHBIA TeTpasap, KyO. IlpeacraBienue
O IpaBWIbHBIX MHOTIOTPaHHMKAX: OKTadJp, AoAeka’ap U uxocadapyrue CeueHus

MIPHU3MbI U ITUPAMHUABI

7.5

CI/IMMeTpI/Iﬂ B IMPOCTpAHCTBE: CHUMMCTPUA OTHOCHUTCIIbHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJIEMEHTBI CUMMCTPUHN B IIMpaMUax, MmapajuiCjICriuicaax, nmpaBuJIbHbBIX

MHOTI'OrpaHHUKax

7.6

Bbrunicnenue »1€MEHTOB MHOTOTPAaHHUKOB: pé&Opa, auaroHanu, yriasl. Ilnomane
OOKOBOM TMOBEPXHOCTH M TMOJHOW MOBEPXHOCTU MPSAMOM NPU3MBI, IUIOIIA/b
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMON mpu3Msbl. [Inomaas 60koBoM
MIOBEPXHOCTH M IMOBEPXHOCTH MPABHIBHOM NHMPAMHABI, TEOpeMa O IUIOIIAIH

yceu€HHo# nupamupl. [lonstue 06 06béme. OObEM MUPaMUIbI, TPU3MBI

1.7

[Tomo6HnbIe Tena B mpocTpancTBe. COOTHOMICHUST MEXY TIIOMIAIIMH TIOBEPXHOCTEH,

00BEMaMHU TI0JTOOHBIX TET

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yroliie HUINHAPUIECKONW MOBEPXHOCTH, OCh
UWIMHAPUYECKOH MOBepXHOCTU. LlunuHap: ocHOBaHMS M OOKOBasl MOBEPXHOCTD,

oOpa3yrolias 1 0Cb, IJIO0MIa/1b OOKOBOH U MOJIHOMN MOBEPXHOCTH

6.2

Konunyeckas HoBepXHOCTh, 00pa3yrolire KOHMYECKOM MOBEPXHOCTH, OCh U BEPIIMHA
KOHUYecKoi moBepxHocTU. KoHyc: ocHOBaHME W BeplIMHa, oOpasyolas U OcCbh,
IJI0IIa b OOKOBOW M TIOJTHOM TMOBEPXHOCTH. Y CEUEHHBIH KOHYC: OOpa3ywollue H

BBICOTA, OCHOBAHHA U OoxoBas IMOBCPXHOCTH

6.3

Cdepa u map: uentp, paauyc, AMaMeTp, IO MOBEepXHOCTH ceprl. B3anmuoe

PACIIOJIOKCHHUEC C(bepbl Hn IINIOCKOCTH, KaCaTCliIbHas IIJIOCKOCTb K C(bepe, IjIomaab

chepsl

6.4

I/I306pa)KGHI/Ie TCJI BpalllICHUS Ha MJIOCKOCTH. PaSBépTKa OUIMHAPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpallCHUA W MHOI'OI'PaHHUKOB. MHOFOFpaHHI/IK, ONMCaHHBIN

OKOJIO C(bepLI, C(bepa, BIIMCAHHAasA B MHOTOTPAaHHUK, UJIA TEJIO BPAIlICHUA

6.6

[Tonsitne 060 o6béme. OcHOBHBIE cBOlicTBa 00BEMOB Ten. Teopema 00 00BEMe
MPSIMOYTOJIBHOTO Tapajiefenunea W ciaeactBust w3 He€. OOBEM IMIMHIpA,

KoHyca. O0BEM 1apa u mIonmaab chepsl

6.7

Ilomo OHbIC TCJ1a B MMPpOCTPAHCTBC. CooTHoIICHUS MCKOAY miomaaaMHu
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MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ

6.8

Ceuenus umiauHapa (MapauieNbHO M MEPIEHAMKYISIPHO OCH), CEUYECHHS KOHYcCa

(mapanienbHOE OCHOBAHUIO U IIPOXOJSIILEE YepE3 BEPILNHY), CEUEHHUS LIapa

6.9

BGKTOp Ha IINIOCKOCTM M B HNPOCTPAHCTBC. CnosxeHre u BBIYMTAHUE BCKTOPOB.
YMHOXeHHe BeKTopa Ha uuciio. Paznoxenue BekTopa 1mo TpéM HEKOMIUIaHAPHBIM
BekropaMm. IIpaBuno mapamnenenunena. Pemenue  3amay,  CBSI3aHHBIX  C

IIPUMEHEHHUEM IIPAaBUJI JCHUCTBUN C BEKTOpaMU

6.10

[IpssMoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopawHaTel BeKTOpA.
[Ipocreiimme 3amaun B KOOpAMHATax. YToa Mexay BekTopamu. CkansipHoe
MIPOU3BEACHNE BEKTOPOB. BbluMciIeHHE YIIIOB MEXIY MNPSIMBIMU U IIOCKOCTSMHU.

KoopanHaTHO-BEKTOPHBINA METOJI IIPH PEIIEHUH F€OMETPUYECKUX 3aa
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7. MIPOBEPSAEMBIE HA EI'D 1O MATEMATUKE TPEBOBAHMUSA K
PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJIbHOM ITPOTPAMMBI
CPEJHEI'O OBILIEI'O OBPA30OBAHMUA

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Brnagenne meromamMu J0Ka3aTeNbCTB, ANTOPUTMaMU PEIICHHS 3ajad;
yMeHue (OpMyIHpOBaTh U OINEPUPOBATH TMOHATHUSMHU: OIpeeTeHUE,
aKCHoMa, TeopeMa, CIIEJCTBHUE, CBOMCTBO, NpPU3HAK, JO0Ka3aTeNbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (POPMYIUPOBATh
o0paTHOE U MPOTHUBOIIOJIOKHOE YTBEPXKAECHUE, NMPUBOAUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHYEeCKOU WHAYKIHUU,
IIpOBOAUTH JA0Ka3aTCJIbHBIC PACCYXICHUA npu  pCUICHUA 3aaad,
OLICHUBATH JIOTUYCCKYIO MMPpaBHUIIBHOCTH paccy>1<)1eHI/H71; YMCHHC
ONICpUPOBATH TMOHATHUAMU: MHOXKECTBO, IMOAMHOXECTBO, OIICpalll Hal
MHO)KECTBAMH; YMEHHE HCIOJbh30BaTh TEOPETUKO-MHOKECTBCHHBIN
anmapar Ui OTIMCaHUs PeaTbHBIX MPOIIECCOB U SIBICHUH U MPH PEIICHUH
3ama4, B TOM 4YHCIE W3 JPYrUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATH MOHATUSAMH: Tpad, CBA3HBIN rpad, AepeBo, HUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W OIKUCHIBaTh TIpadbl PA3ITUYHBIMU

CHOCO6aMI/I; HUCIIOJIB30BAaTh Fpa(bbl IIpyu pCIICHUUN 3aaa4

VYmenune OIICpHUPOBATh IOHATUAMM: HATypalbHOE YHCJIO, LEJIOC 4YHCIIO,
CTCIICHb C LCJIBIM ITOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C panruoOHaJIbHbBIM II0Ka3aTcjieM, CTCIICHb C I[GP'ICTBI/ITGHBHBIM
IIOKAa3aTcCJICM, norapn(bM qucijia, CHUHYC, KOCHUHYC n TaHI'CHC
IIPOU3BOJIBHOI'O YHCJA, OCTATOK II0 MOAYIIIO, pPAalMOHAJIBHOC 4YHCIIO,
HPppallMOHAJIbHOC YqHucCJio, MHOXCCTBa HAaTypaJIbHBIX, O CIbIX,
palliOHaJIbHBIX, JNEUCTBUTEIIBHBIX YHCCII, YMCHHC HCIIOJIb30BAaTh
IMPU3HAKU OCIUMOCTH, HaMeEHbBIINH O6II.[PII>'I JACIUTC]Ib U HAUMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna I[Ipu pCHICHUHN 3a1a4; 3HAKOMCTBO C
pa3JInIYHbIMHU MNO3MIMMOHHBIMHA CUCTEMaMU CUHCJICHHA, YMCHUC
BBINIOJIHATh BBIYMCJICHHE 3HAUCHUU M Hp606pa3OBaHI/I$I BLIpa)KeHI/Iﬁ Cco
CTCIICHAMHAU H JlOFapI/I(I)MaMI/I, Hp606p8.30BaHI/ISI )IpOGHO-paI_II/IOHaJ'IBHBIX

BLIpa)KeHHfI; YMCHUC OICPUPOBATH IMNMOHATHAMH: IOCICAOBATCIBHOCTD,
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apupmeTHyecKas nporpeccus, reoMeTpuyecKas nporpeccus,
OecKOHEYHO yOBIBAlOIIAs TE€OMETpUYEcKas MpPOTpeccHs; yMeHHE
3a/1aBaTh M0CJIEI0BATEIBLHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
dbopMynn; yMEHHE OINEpPHpPOBATH MOHATHSIMHU: KOMILIEKCHOE YHCIIO,
CONPsHKEHHBIE KOMIUIEKCHBIE YMCIIAa, MOJY/Ib U apr'yMEHT KOMIUIEKCHOTO
gyrcna, (opMa 3amMCH  KOMIUIGKCHBIX 4mcen  (TeoMeTpuyeckas,
TPUTOHOMETpHUYECKass ¥  anreOpaWyeckas); yMeTb IMPOU3BOJIUTH
apudmeTnyeckue NEHCTBUS C KOMIUIEKCHBIMU YHCIIAMM; HPHUBOJIUTH
MpUMEpPbl  WCIIOJIb30BAHHUS  KOMIUIEKCHBIX  YHCENl;  ONEepUpOBaTh
MOHATHAMM:  MaTpuma 2x2 u  3X3, omnpenenurenb MaTpUIBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: PAlUOHAIBHBIE, HWPPALUOHAIBHBIE,
MoKa3aTejabHble, CTENEeHHbIE, JIoTapu(pMUUYECKHe, TPUTOHOMETPUUECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMbl; YMEHHE OINEpPHUpPOBATH
MOHATHSMH: TOKJECTBO, TOKJIECTBEHHOE NpeoOpa3oBaHHe, YpaBHEHHUE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPaBEHCTB, PaBHOCHIIBLHOCTH
YpaBHEHUM, HEPAaBEHCTB W CHUCTEM; YMEHHE pelaTh YpaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMBI C IOMOINBI PA3IUYHBIX MPUEMOB; PEIIATH
YpaBHEHUS, HEPaBEHCTBA M CHCTEMBl C TAPAMETPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, UX CHCTEMBI Il PEUICHUS MATEMAaTHYECKUX

3a/lav U 3aJia4 U3 pa3JINIHbIX o0Onacreit HAaYKHN U peanLHoﬁ KHU3HU

YMenue onepupoBarh MOHATUSIMU: (YHKIUS, YETHOCTh (YHKIIUU,
HNEPUOJUYHOCTh (YHKIMH, OIrPAHUYEHHOCTh (PYHKIHMH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (GYHKIMH, HauOoJblllee U HaMMEHbIlIee 3HAYCHUS
(yHKIIMY HA IPOMEXKYTKe, HenpepblBHAS (QYHKIIMS, aCUMITOTHI rpaduka
(GyHKIMH, TIepBast ¥ BTOpasi MPOU3BOAHAS (PYHKIIMU, TEOMETPUUECKUN U
(bu3nueckuif CMBICT TPOU3BOJHON, TEPBOOOpa3Hasi, OINpeaAeIEHHbIN
UHTETpall; YMEHHE HaXOJIUTh AaCUMNOTOTHI rpaduka (yHKIHH; YMEHHUE
BBIUUCIIATh MPOU3BOJHBIE CYMMBI, [POU3BENEHUS, YAacCTHOTO U
KOMITIO3UIMH (DYHKIIMI, HAXOJWUTh ypaBHEHUE KacaTelbHOW K rpaduky
(GYHKIMHM; yMEHHE HaxXOIUTh MPOW3BOJHBIE SJEMEHTAPHBIX (YHKIIHIA;
YMEHHE WCIONIb30BaTh MPOU3ZBOJIHYIO JJS HCCIEAOBAaHUA (PYHKIIUH,
HaXOJWTh HAWOOJBIINE M HAUMEHbIIWME 3HaueHUs (YHKIUI; CTPOUTH
rpauKy MHOTOYJIEHOB C HCIOJB30BAaHHEM ammapaTa MaTeMaTH4eCcKOTO

aHaJIn34a; MNPHUMCHATH MPOU3ZBOJHYIO [JII HAXOXICHUA HAWITYJIICTO
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pelIeHHUs B TPHUKIATHBIX, B TOM YHCJIE COIMAILHO-3KOHOMHUYECKHX H
(u3nuecKkux 3aJa4ax; HAXOUTh TUIOMIAAN U 00BEMBI (PUTY C TTOMOIIBIO
WHTETpana; MPUBOIUTh MPUMEPhl MAaTEMATUYECKOTO MOJCIHPOBAHUS C

IOMOITBIO Au(GepeHIINATHHBIX YPaBHCHUN

YMeHue omnepupoBaTh MOHATHSIMHU: Trpaduk QYHKIUH, oOpaTHAs
GbyHKIus, KOMOO3ULUs (YHKUWH, JWHEWHas (QyHKIHS, KBaapaTHYHAS
¢byHKIMS, paroHaibHas GyHKIMS, CTETIEHHAas byHKIMS,
TPUTOHOMETPUUECKHE  (QYHKUMH, OOpaTHblE TPUTOHOMETPUUYECKHE
(GyHKIMM, TOKa3aTenbHas U Jiorapupmuyeckas (QyHKIUU; YMEHUE
CTpOUTh TpadUKU H3YYEHHBIX (DYHKLMH, BBIIOJIHATH MpeoOpa3oBaHUS
rpadukoB (yHKIHHI, UCTIOIB30BaTh TpaUKU 1715 U3YUYEHHUS MPOIIECCOB U
3aBUCHUMOCTEH, MPHU PEIICHUHU 3a7ad U3 JPYruX y4eOHBIX IMPEIMETOB U
3a/la4 U3 peasIbHOM KU3HU; BbIpaXaTh (OPMYIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMM; HCIIOJIb30BATh CBOMCTBA M rpapuku GYHKIMH U1
pelleHns ypaBHEHUH, HEPAaBEHCTB U 33/a4 C MapamMeTpaMu; U300paxarb
Ha KOOpPJIMHATHOM IUIOCKOCTM MHOXECTBA PpEIIEHWHA YypaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBBIE 33Jayd Pa3HBIX TUIIOB (B TOM 4HCIE Ha
MPOLIEHTHI, JOJU U YacTH, Ha JIBWKEHHE, paboTy, CTOMMOCTh TOBApOB U
yCIyT, HAJIOTH, 3a/1a4y U3 00JIACTH YIpaBJICHUs JUUYHBIMH U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA U MX
CUCTEMbI IO YCIIOBHUIO 3aJlaud, HCCIIEJIOBATH IOJIyYEHHOE pEeUICHHE U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, yMEHHE MOJAEIUPOBATH
pealibHbIE CUTYallMM Ha $3bIKE MaTEMAaTHKH; COCTaBISITh BBIPAKEHUS,
yYpaBHEHHUs, HEPaBEHCTBA M MX CHUCTEMbl [0 YCIOBUIO 3aJayH,
UCCIIEJIOBaTh TMOCTPOEHHBIE MOJENU C HCIOJb30BAaHUEM allapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3ylIbTaT

YMeHue onepupoBaTh MOHATUAMU: cpeiHee apudmMeTnueckoe, MeuaHa,
HauOoJplllee M  HAuWMEHblIee 3HAYeHUs, pa3Max, JUCIepcHs,
CTaHJAPTHOE OTKJIOHEHHE YHCIOBOIO Habopa; yMEHHME U3BJIEKaTh,
UHTEPNpeTHpOBaTh HMH(GOpPMAIMIO, TMPEACTABICHHYI0 B TalOnuuax, Ha
JMarpaMmmax, rpagukax, OTpaXxarollyto CBONCTBa pealbHbIX IPOLECCOB U
SIBJICHUI; MPEICTABIATh HH(OPMAIIMIO C IOMOIIBIO TaOIHUIl U THarpaMmM;
HCCIIEI0OBaTh CTAaTHUCTUYECKHE JIaHHBIE, B TOM YHUCIIE C NPUMEHEHHEM

rpa(bnqecxnx METOA0B n 9JICKTPOHHBIX  CPCICTB, rpa(pnqecxn
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ucciacagoBartb COBMECCTHBIC Ha6JIIOI[CHI/I$I C I[oOMOIIbKO  JUarpamMm

paccenBaHys U JIMHEWHOU perpeccuu

YMeHue OonepupoBaTh IOHATUSAMHU: CIydalHBIA OIBIT WM CIIy4alHOE
cOOBbITHE, BEPOSATHOCTb CIIy4allHOTO COOBITHS; YMEHHE BBIYHMCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHHEM TIpadUuecKuX METOJIOB; MPUMEHSATH
(GOopMyNBI CIIOKEHUS M YMHOXEHHS BEPOSTHOCTEH, (HOpMYITy MOJTHON
BepOsATHOCTH, (popmyny bepHyimu, komOuHaTOpHBIE (GaKTHl U HOPMYITHL;
OIICHMBAaTh BEPOSITHOCTU pealbHBIX COOBITUI; YMEHHE OIEepUpOBaTh
MOHATHAMM: CclydailHas BeJWYHMHA, paclpeiesieHue BEpOSITHOCTEH,
MaTeMaTH4eCKOe OKHMJIaHUE, IUCIEpPCHUs M CTaHJapTHOE OTKIOHEHHE
ClIydallHOM BeNWYMHbBI, (YHKIUM pacrnpeaeneHuss M  IUIOTHOCTH
PaBHOMEpPHOTO, IIOKA3aTEIbHOTO M HOPMAJIBHOIO  PACIPEICIICHMI;
YMEHHME HCIOJb30BaTh CBOMCTBA M3YyYEHHBIX paclpeaeneHuil ams
pelleHns 3a1ady; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/Ibl BBIOOPOUHBIX MCCIEIOBAHUMN; YMEHHE NPUBOAUTH IPUMEPHI
MPOSIBJIEHUST 3aKOHA OOJIBIIMX YHMCENT B NMPUPOIHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHHE OIEPUPOBAThH MOHATUSAMU: COYECTAHUE, IEPECTAHOBKA,
YUCJIO COYETAHHWM, YHCJIO TEPECTaHOBOK; OWHOM HbIoTOHA; yMeHwme
MPUMEHATh KOMOMHATOPHBIE (PaKThl M PACCYKICHMS ISl peLLICHHs 3a1a4;
OLICHUBATh BEPOSTHOCTH pEalIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJIETTb M HHTEPIPETUPOBATH MOJTYUECHHBIN pe3ynbTat

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, MpsiMasi, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YIJa, IUIOCKUNA  Yroi,
JIBYTPaHHBIA yroJl, TPEXTPAHHBIA Yroy, CKpEIIMBAIOIIMECS IPsSMBbIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEH, yroll
MEXIY MPSMBIMH, YrOJ MEXAY MNPSAMONW U TUIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMU, PACCTOSIHME OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMHU, PACCTOSTHUE MEXTY TUIOCKOCTSIMU; YMEHUE HCIIOIb30BaTh MpU
pellleHnU 3a]a4 M3y4eHHbIE (aKThl U TEOPEMbl IJIAHUMETPUU; YMEHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOMIETO MHpa; CTPOUTH
MaT€MaTUYECKHE MOJIEIU C IOMOIIBI0 T€OMETPUUYECKUX MOHATHI H

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMHW IMTPAKTUYCCKUC 3a/]a9n

10

YMeHue onepupoBaTh MOHATHUSAMM: IJIOMIAAL (GUIYpbl, 00bEM (UTYpHI,
MHOTOI'PaHHUK, NMPaBWJIbHBIH MHOTOTPAaHHUK, CEYCHHE MHOTOI'paHHHKA,

KyO, mapajuleNenuresl, Npu3Ma, NuUpaMuia, ¢urypa M IOBEPXHOCTb
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BpalleHUs, IWIMHAP, KOHYC, Imap, cdepa, miomans cdepsl, MIOMAab
MOBEPXHOCTH MNHUPAaMHJBI, NPU3MBI, KOHYyCa, LWIMHApA, 00BEM Kyoa,
NPSMOYTOJIBHOTO TapajUielienuneia, MUpaMHuIbl, TPU3MBbI, WIHHIPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CCYCHUS KOHYCa W IMJIMHIPA,
napajuleibHble OCH WM OCHOBaHHIO, CCUCHHME IIapa, IUIOCKOCTh,
Kacaromasicsi cephl, MWIMHAPA, KOHYCa; YMEHHE CTPOMTh CEYCHUC
MHOTOTpaHHHKA, W300pakaTh MHOTOI'PAHHUKH, (PUTYPBI U TTOBEPXHOCTH
BPAIICHUS, UX CCUCHHUSI, B TOM YHCJIE C IOMOIIBIO AIEKTPOHHBIX CPEJICTB;
yMEHHE TIPUMEHSTh CBOWCTBA F€OMETPUUYECCKUX (UTYP, CAMOCTOSTEIBHO
(bopMyIHpOBaTh ONpEICICHNs N3y4aeMbIX (DUTYpP, BBIIBUTATh THITOTE3bI
0 CBOICTBaxX M MpPU3HAKAX TE€OMETPUYECKUX (HUTYp, 0OOCHOBBIBATH HIIH
ONpOBEpraTth MX; YMEHHE TWPOBOAUTH Kiaccudukamuo ¢uryp 1o
pa3UYHBIM TPU3HAKAM, BBINOJIHATE HEOOXOJUMbBIC JIOTOJHUTEIbHBIC

MTOCTPOCHUS

11

VYMmenne ONICpHUpOBaAThH TIIOHATHUAMU. JOBUXKCHUEC B IIPOCTPAHCTBE,
MapajuIeNIbHBIN MMePeHOC, CHMMETPHsI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHWe TOMO00MSA, TOMOOHBIE QUTYPHI, YMEHHE
pacrio3HaBaTh paBHbIC M MOJNOOHBIE (HUTYpHI, B TOM YHUCIE B MPHPOIE,
WCKYCCTBE, apXUTEKTYpPE; HCIIOIH30BATh T€OMETPUYECKAE OTHOIICHHS
NpH PEUNICHWH 3a7ad; HAaXOJWUTh TEOMETPUYECKHE BEIWYMHBI (JITHHA,
yroj, IUIOIAAb, OOBEM) TpU pEUICHHH 3a1ad M3 APYIHX Y4eOHBIX
NPEMETOB M U3 PEalbHOM KU3HU; YMCHHE BBIYUCISTH T€OMETPUICCKHE
BEJIMYMHBI (JTMHA, YTOJ, IUIOMAab, OOBEM, IUIOMAAb TOBEPXHOCTH),
UCTIOJIB3YSl M3YyYeHHbIE (OPMYJBl M METOJBI, B TOM YHCJE: IUIOIIAIb
MIOBEPXHOCTH TMHPAMHUIBI, TIPU3MBI, KOHYCA, MWIMHAPA, TUIOMAAb CHEpHI;
00bEéM Ky0a, MPSIMOYTOJIBHOTO TMapasuIelieNuIe/ia, MUPaMUIbl, TTPU3MBI,
IWINHIPA, KOHyCa, Iapa; YMEHHUE HAXOJUTh OTHOIICHHE OOBEMOB

1oI00HBIX QuUryp

12

YMeHue ONICpUPOBATH NOHATUAMU: IPAMOYI'OJIbHAA CUCTEMA KOOpPJAUHAT,
BCKTOP, KOOpPAWHATBI TOYKH, KOOPAWHATBI BCEKTOP4, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpPAa Ha YHCJIO, PA3JIOKCHHUEC BCKTOpPaA IIO 6a31/10y,
CKaJIIpHOC TPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YI'OJ MCKIAY
BCKTOpPAaMHU; YMCHUC HCIIOJIB30BATh BGKTOpHHﬁ )51 KOOpI[I/IHaTHHﬁ MCTOJ
L pCHICHUSA TCOMCTPUYUCCKHUX 3aJad W 3a4a4 JpYrux y‘-IC6HLIX

npeaAMCETOB
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13

YMmenue BbIOMpaTh TMOIXOAALIMM METOA [UIs peIIeHHs 3a7ayd;
IIOHMMAaHHUE 3HAYMMOCTM MATEMaTUKHM B HW3YYCHUU I[PUPOJHBIX H
OOIIECTBEHHBIX  MPOIECCOB M  SIBJICHHWH; YMEHHE pPAaClO3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, YMEHHUE IIPUBOJUTH
IpUMEPBl MAaTEMaTUYECKUX OTKPBITUM POCCUHCKOM W MHUPOBOHU

MaTE€MaTUYECKON HAyKU




8. HEPEYEHbD 3JIEMEHTOB COJAEPXAHUS, TIPOBEPAEMBIX HA EI'D 11O
MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

Kon
1 Yucna v BIYKCICHUS
1.1 HarypaneHblie u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
19 Pammonaneupie  uyuciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPpOOW, TPOICHTHI,
' OECKOHEUYHBIC TTEPHOMICCKHUE TPOOH
13 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JlelicTBus ¢ apudmMeTnyecKuMu
' KOPHSIMH HATYPATbHOU CTETICHH
14 Crenens c 1enpiM nokaszareneM. CTeneHb ¢ palluoHaIbHBIM MokazarenaeM. CBoiicTBa
' CTCTICHH
L5 CuHyC, KOCHHYC W TaHT'CHC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTECHC YHCJIOBOTO apryMEHTa
1.6 Jlorapudwm uncna. JlecaTuunbie U HaTypaJbHBIC JOTapHUPMBbI
JlefictButenbHple  uyuciaa. ApudMETHYECKHE OTNepald C JeHCTBUTEILHBIMU
1.7 yrcnamu. [IpubnnxEHnble BHIYUCIICHUS, PaBUiIa OKPYIJIEHUS, IPUKUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBaHue BeIpaKeHUN
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 WppanmonansHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U JOrapuMUIECKHe YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonaibHble HEpaBEHCTBA
2.7 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpuiia CUCTeMbI TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH
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Oynkius, cnocoObl 3amanus ¢yHkuuu. I'paduk Qynkium. BzanmHO oOpaTHbIE

3 ¢bynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GyHKIIHA
OOnacte ompesneneHuss W MHOXKECTBO 3HaueHWi QyHkumu. Hymm QyHKIuH.
3 [IpoMexxyTKH  3HAKOTOCTOSHCTBA.  [IpOMEXKYTKM  MOHOTOHHOCTH  (DyHKIWH.
' Makcumymbl 1 MHHAMYMBI (GyHKOuu. Haumbousbliee u HauMeHbIee 3HAYCHUE
(GYHKIMU Ha TPOMEXKYTKE
33 Crenennasi (yHKUOMS C HATypaJbHBIM W IIeNbIM TOKa3areneM. EE€ cBoiicTBa
' rpaduk. CBoiicTBa u rpaduk KOpHsS N-0if cTeneHn
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. Acumnrotsl TpadukoB ¢yHkuuil. CsoiicTBa  (QyHKIMH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocneqoBaTenbHOCTH, CIOCOOBI 3aIaHUsT IOCIEI0BATENLHOCTEN
3.8 ApupmeTrrueckas ¥ reoMeTpudeckas mporpeccu. @opmyiia CII0KHBIX MPOIIEHTOB
4 Hauana matemaTnyeckoro aHanmsa
4.1 [TpousBomnas Gpynkuuu. [IponsBoaHbIC 2IEMEHTAPHBIX (PYHKITHI
[IpuMeHeHre TNPOM3BOTHOW K HWCCICIOBAaHWIO (YHKIMI HAa MOHOTOHHOCTH U
4.2 aKkcTpeMyMbl. HaxoskneHne HanOobIIero U HaUMEHBIIETO 3HAYCHUS (YHKIIUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoxecTBa U JIOTUKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Diiiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KombOunatopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u MOBEpXHOCTH BpaIllCHUS
7.5 KoopauHaTsl 1 BEKTOPBI
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