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HHOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yaeOHOTO Kypca «I'eomeTpus» 6a30BOro ypoBHS IS
obyuarommxcst 10 —11 kmaccoB paspaboraHa Ha ocHoBe DenepanbHOrO
rocyJapcTBEHHOr0  00Opa3oBaTeIbHOTO  CTaHAapTa  CPEeAHEero  OOIIEro
oOpa3oBaHusl, C Y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUMN, MPEIBIBIICMBIX
K MaTeMaTU4eCKOMYy OOpa30BaHUIO, U TPAAMIIUN POCCUICKOrOo 00pa3oBaHMS.
Peanuzanus MIPOrpaMMBbI obecrieunBaeT OBJIAJICHUE KJIFOYEBBIMU
KOMITETEHIIUSMH, COCTABJISIONIMMU OCHOBY JIJISl CAMOPA3BUTHUS U HETIPEPHIBHOTO
oOpazoBaHusl, LEJIOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO u
M03HABATEJILHOTO PAa3BUTHS JIMYHOCTH O0yUAIOITUXCHL.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca I€OMETPUM Ha YpPOBHE CPEIHEro OOILEero
oOpa3oBaHMsl 0OYCIIOBJIEHA MPAKTUYECKON 3HAYUMOCTBIO METANpEIMETHBIX U
OPEIMETHBIX PE3ylbTaTOB OOYYEHHUsS T€OMETPUHU B HANPABICHUU JIUYHOCTHOIO
pa3BuTHs oOywaromuxcs, (opMUPOBaHUS (PYHKIHOHAIBHOM MaTEMaTUYECKON
IPAMOTHOCTH, HM3yY€HHUS JIpYyruX Y4YeOHBIX JAWCHMIUIMH. Pa3Butue vy
oOyyaroluxcsi TPaBUIbHBIX IMPEACTABIECHUI O CYHUIHOCTH M HPOUCXOXKIECHUU
reOMETPUUYECKUX a0CTpaKLUMW, COOTHOIIEHHWU pEealbHOrO0 U  HJIEaJIbHOrO,
XapakTepe OTPaXXCHHS MaTEeMAaTHYECKOM HAayKOM SBJIEHHW UM IIPOLECCOB
peanbHOro0 MHUpa, MECTE TEOMETPUU B CUCTEME HAYK M POJU MATEMaTUYECKOTO
MOJEIIMPOBAaHUS B HAyYHOM T[IO3HAHMM W B NPAKTUKE CIOCOOCTBYET
(OpMUPOBAHHIO HAyYHOTO MHPOBO33PEHUS Y4YalllUXCs, a TakKe KayecTB
MBILLUICHUS, HEOOXOIUMBIX JIJIs a/lanTallii B COBPEMEHHOM OOIIIECTBE.

I'eomeTtpus siBNsieTCS ONHUM M3 0A30BBIX MPEAMETOB Ha YPOBHE CPEIHETO
oOmero o0pa3oBaHMs, TaK Kak OOECHeuYMBAET BO3MOKHOCTb HM3Y4YEHHUSI Kak
JUCIUIUINH €CTECTBEHHO-HAYYHOM HANPaBIEHHOCTH, TaK U TyMaHUTapHOM.

Jlornueckoe MbIUieHHE, GOpMUPYEMOE IPU H3YyUYEHUH OO0YyHaroIIMMUCS
MOHATUMUHBIX OCHOB T€OMETPUM W TOCTPOEHUM LEMOYKH JIOTUYECKUX
YTBEPKJCHUN B XOJI€ PEILICHUS] TEOMETPUUYECKUX 3a/a4, YMEHUE BBbIIBUTATh U
OMPOBEPraTh TMIIOTE3bl HEMOCPEACTBEHHO MCIOJB3YIOTCS MPHU PEIICHUH 3a]ay
€CTECTBEHHO-HAYYHOI'O [IUKJIA, B YACTHOCTH U3 Kypca (PU3HUKH.

YMeHHne OpUEeHTHPOBATHCSA B MPOCTPAHCTBE UIPAET CYILIECTBEHHYIO POJIb
BO BCEX 00JIACTSIX IEATEIbHOCTH yesoBeka. OpueHTalMs YeJI0BeKa BO BpEMEHU
U MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €r0 COLUAIBHOrO ObITHS, (popMma
OTpPaXXEHUsI OKPYKAIOIIEr0 MUPA, YCIOBUE YCIEIIHOTO MO3HAHUS U aKTUBHOIO



npeoOpa3oBaHus JAercTBUTENbHOCTU. OmepupoBaHUE MNPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BUJBI YYEOHOW W TPYIOBOM NEATEIBLHOCTH,
SBJISICTCSI OAHUM W3 MPO(GECCHOHATHHO BaXKHBIX KAayeCTB, TOITOMY aKTyallbHa
3amaya (POPMUPOBAHMS Yy OOYUYAIOIMUXCS MPOCTPAHCTBEHHOTO MBIMUICHHUS KaK
Pa3HOBHUJIHOCTH OOPAa3HOTO MBIIUICHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON AEATEIHHOCTH 110 MHOTUM HaIlpaBJICHUSIM.
Ilens ocBoeHMs mporpaMmbl yueOHOTO Kypca «['eomerpus» Ha 0a30BOM
ypoBHE OO0yueHusi — oO0IIe00pa3oBaTeIbHOE M OOIIEKYJIbTYPHOE Pa3BUTHE
oOyuaromuxcst 4yepe3  oOecriedyeHHe BO3MOXXHOCTH  NMPUOOPETeHUS U
UCIIOJIb30BAHUSI CHCTEMATHYECKUX TE€OMETPUYECKUX 3HAHUM U JIeUCTBUA,
cnenu@UUHbIX ~ TeOMETPUM, BO3MOXKHOCTH  YCIICIIHOTO  IPOJIOJDKEHUS
oOpa3oBaHMsl TO CIECOHATBHOCTSIM, HE CBA3aHHBIM C  TPUKIATHBIM
HCITOJIh30BAaHUEM T€OMETPHH.
[Iporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE MpeIHA3HAUYCHA IS
oOydJaromuxcst CpelHeW IIKOJbI, HE UCHBITHIBABIIMX 3HAYUTEIIbHBIX
3aTpy/IHEHUM Ha YpPOBHE OCHOBHOTO 00IIero oOpazoBaHusi. Takum o0paszom,
oOyyaroriuecss Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MaTeMaTHYECKUE
YMEHUS, CBA3aHHBIC CO CHCIM(PUKON TEOMETPUN U HEOOXOIUMBIC JIJIS )KU3HU B
coBpeMeHHOM o0miecTBe. Kpome 3TOro, oHM HMEIOT BO3MOXHOCTh H3YYHUTh
reoOMETpHI0 0oJiee TTyO0KO, €CIM B JAJIbHEHIIIEM BO3ZHHMKHET HEOOXOAUMOCTh B
TCOMETPUYECKHUX 3HAHMSX B MPOPECCHOHAITBHON ACATEITHHOCTH.
JlocTiKkeHHWEe TEeNW OCBOSHHUS MPOTPAMMBI 00ECTICUMBACTCS PEIICHHEM
COOTBETCTBYIOIIMUX 3adad. [IpHOpUTETHBIMH 3a7adyaMu  OCBOCHHS Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kiaccax sBISFOTCS:
e (opMupoBaHuEe NpEACTABICHUS O TEOMETPUU KaK YacTH MHPOBOM
KYJbTYPhI K OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAFOIITUM MUPOM;

e (opMupoBanue MpeaCTaBICHUS O MHOTOTPAaHHHUKAX W TEJIax BPAIICHUS
KaKk O BaKHEUIIMX MATEMaTUYECKUX MOJENISIX, IO3BOJISIOIINX
OMHCHIBATH U U3yUYaTh PA3HBIC SIBJICHUS OKPYXKAIOIIETO MHUPA;

e (opMupoBaHue yMEHHsS paclio3HaBaTh Ha YEpPTEkKaxX, MOJETAX U B

peaTbHOM MHPE MHOTOTPAHHHUKH U TeJla BPaICHUS;

e OBJIAQJICHUE METOJAAMH PCIICHHWS 3aJad Ha TOCTPOCHHS Ha

M300paKEHUSIX TTPOCTPAHCTBEHHBIX (PUTYD;
e (QopMupoBaHuE YMEHHs ONEPUPOBATH OCHOBHBIMH TMOHSATHUSMH O
MHOTOTpaHHHUKAaX M TejJaX BPAIIEHUS U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJAJCHUEC AQITOPUTMAMH PEIICHWS OCHOBHBIX THUIIOB  3ajad;

dbopMHupOBaHWEe YMEHHS TPOBOJWTH HECJOKHBIC JIOKa3aTeJIbHBIC



paccy X IeHUs B XOJI€ PELICHUsI CTEPEOMETPUUECKUX 3a/lad U 3a70a4 C
MPAaKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE  UWHTEIUICKTYadbHBIX HW  TBOPYECKHX  CIIOCOOHOCTEH
oOy4Jaronuxcs, IO3HABATEIIbHOM AaKTUBHOCTH, HCCIEI0BATEIbCKUX
YMEHUM, KpUTUIHOCTH MBIILUICHHUS;

e (QopmupoBanue - (GyHKIMOHAIBHOW  TIPAMOTHOCTH,  PEJIEBAaHTHOMU
FEOMETPUU: YMEHUE pPaClO3HaBaTh IMPOSIBICHUS T€OMETPUUYECKUX
MOHATUM, OOBEKTOB U 3aKOHOMEPHOCTEHW B pPEaTbHBIX >KU3HEHHBIX
CUTYyalMsIX U MPU U3YYCHUH JPYTUX yU4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEHl W 3aKOHOMEpPHOCTEH, (POpMyIHMpOBaTh HUX Ha S3bIKE
reOMETPUM U CO3[laBaTh T'€OMETPUYECKHE MOJIENIA, MPUMEHSITh
OCBOCHHBI TEOMETPUUECKUM ammapar [Jisg pelieHUus MNPaKTHKO-
OpPUEHTUPOBAHHBIX  3aJa4, HUHTEPIPETUPOBATbH W  OILICHUBATH
MOJIyYEHHBIE PE3YIIbTATHI.

OTnruuTensHOM 0COOCHHOCTHIO TPOTPAMMBI SIBJISIETCS BKIIIOUEHHUE B KypC
CTEpEOMETPUU B Hayalle €ro H3y4eHUs 3aJad, pEUIaeMbIX Ha YpPOBHE
WHTYUTUBHOTO MO3HAHUSI, U ONpeJeIEHHBIM 00pa3oM OpraHu30BaHHasi padoTa
HaJl HUMHU, YTO CIIOCOOCTBYIOT Pa3BUTUIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET NTPOTEKAHNE UHTYUTUBHBIX MPOLECCOB, MOTUBUPYET
K JIaJIbHEUIIIEeMY U3yUYEHUIO MPEIMETA.

[Ipennourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs,
TO €CThb TEOPETUUECKHWE 3HAHUSI UMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTH
MPEIMETHO-TIPAKTUYECKON  JESITEIbHOCTH. Pa3BuTHE  IPOCTPAHCTBEHHBIX
NPEACTAaBICHUN Yy YyYalluxcsi B Kypc€ CTEPEOMETPUU MPOBOJIUTCS 3a CUET
pelieHusl 3ajad Ha CO3JaHUE MPOCTPAHCTBEHHBIX O0pa3oB W 3ajJady Ha
ONeprupoOBaHUE MPOCTPAHCTBEHHbIMU oOpa3zamu. Co3naHue oOpasa MpOBOAUTCS
C OMOPOM HA HATJISIIHOCTh, a OTIEPUPOBAHUE 00PA30M — B YCIOBUSIX OTBJICUCHHUS
OT HarJIAIHOCTH, MBICJIEHHOTO U3MEHEHUS €0 HCXOJHOTO COAECPIKAHUSL.

OcHoBHBIE coaepkaTenbHble JHHUM Kypca «l'eomerpum» B 10-11
Kkinaccax: « MHororpaHHukn», «IIpssMble U IIOCKOCTH B IPOCTPAHCTBEY, «Tena
BpanieHus», «BekTopel M KOOpAMHATHI B MpocTpaHcTBe». DopMupoBaHue
JIOTUYECKUX YMEHUU pacrpeiesieTcss He TOJIbKO MO COAEPKaTeIbHBIM JIMHUSIM,
HO | 110 ToJjaM OOy4eHHS Ha YPOBHE CPEHETr0 001Iero 00pa3oBaHusl.

Conepsxanue oOpa3oBaHUsI, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJIbTaTaM
OCBOEHHUS paboueld TporpaMMbl, pachnpeneaéHHbBIM 0 ToJlaM OO0y4YeHHs,
CTPYKTYpUPOBAaHO TaKuM o0Opa3oMm, 4YTOObI OBJIAJACHUE TEOMETPUUCCKUMU
MOHSATUSIMU U HABBIKAMU OCYIIECTBIISIIOCH MOCJIEIOBATEILHO U MTOCTYATEILHO,
C COONIOfCHWEM TMPHUHIMIIA TPEEMCTBEHHOCTH, 4YTOOBI HOBBIC 3HAHMS



BKJIIOYAJIUCh B OONIYI0  CHUCTEMY TE€OMETPUYECKHX  MpEeACTaBICHUIM
oOydJarouxcsi, paciupsisi U yrryossisi e€, o0pa3ysi IpoUYHble MHOKECTBEHHBIE
CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

Ha uzydenue reomerpun orBoauTcs 2 yaca B Heaento B 10 kinacce u 1 yac
B Heaemto B 11 kmacce, Bcero 3a jaBa roga oOydenus - 102 ydeOHBIX dYaca.



COIEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TMOHATUS CTEpeoMeTpuu. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATMYECKOM IMOCTPOCHHHM CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosiokeHHe NpsIMBIX B NPOCTPAHCTBE: IEPECEKAIOIIUECH,
MapajulesIbHble W CKpelMBaromuecss npsmeie. [lapammensHOCTE HpsAMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE: NApaJUICIbHBIE TMPAMBIE B IPOCTPAHCTBE;
[IapaJUIEIBbHOCTD TPEX NPSAMBIX; NAPAJIIEIBHOCTD MPSIMOM U ILIOCKOCTHU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YIOJ MEXAY MPSAMBIMH B IPOCTPAHCTBE.
[lapannenbHOCTP  IJIOCKOCTEW:  MApaJUIENbHBIE  IUIOCKOCTH;  CBOWCTBA
napajie’dbHbIX IUIOocKOocTel. [lpocrelilme NpoCTpaHCTBEHHbIE (QUIYpHl Ha
IJIOCKOCTH: TETPa’Ap, KyO, MapasuieNenume]]; HOCTPOEHUE CEUEHHI.

[lepnieHAIUKYIAPHOCTD NPSAMOU U IJIOCKOCTH: MEPIEHANUKYIISIPHBIE NTPAMBIE
B IIPOCTPAHCTBE, MPAMBIE NApaUIEIbHbIC U IEPIIEHAUKYJIPHBIE K IIJIOCKOCTH,
MIPU3HAK NEPHNEHAUKYJISIPHOCTA NPSIMOM M IUIOCKOCTH, TEOpeMa O MPSIMOU
MEPIICHIUKYJISIPHONW TIJIOCKOCTU. YTJIbI B MPOCTPAHCTBE: YTOJ MEXAY MPSIMOM U
IUIOCKOCTBIO; JABYI'PAHHBIA  yTOJI, JIMHEWHBIM Yroja JABYTPAHHOIO YyIJia.
IleprieHIMKYJISIp W HAKJIOHHBIE: PACCTOSHHUE OT TOYKM JO0 IUIOCKOCTH,
paccTosiHue OT MpPsIMOW 1O IJIOCKOCTH, MPOEKIHUS (UIYypbl Ha IUIOCKOCTb.
[leprieHINKYISIPHOCTh  IUIOCKOCTEM: NPU3HAK NEPHNEHAUKYJISIPHOCTU JBYX
rockocTer. Teopema o TpEX NEPHEHIUKYISPaXx.

MHororpaHHuKH

[loHsiTME MHOTrOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOI'OTPAaHHUKA,
BBIIIYKJIBIE W HEBBIIYKJIBIE MHOTOIPAaHHUKHM; Pa3BEPTKA MHOIOTPAHHHUKA.
[Ipu3ma: n-yronapHas mnpu3Ma; TpaHW W OCHOBAHMUS IIPU3MBI;, NpsMas H
HaKJIOHHasT  OpU3Mbl; OOKOBass W  TMOJIHAs  TOBEPXHOCTb  IPHU3MBI.
[Tapayutenenunien, MTPSAMOYTOJbHBIA MAapAJUICICNIUIE] W €ro CBOMCTBA.
[Mupamuga: n-yroiapHas mupamuaa, TpaH U OCHOBAaHUE MUPAMUIbI; OOKOBasi U
NOJIHAS TIOBEPXHOCTh NHUPAaMUJIbl; IPAaBWJIbHAS MW yCEUYEHHAs MHPAMHIA.
DJeMEeHThl TPU3Mbl UM nupamuibl. [IpaBuiIbHBIE MHOTOTPAHHUKH: ITOHSATHE
MPaBUJILHOTO MHOTOTPAHHUKA; NMPaBWJIbHASA MPU3MA U IIPABUIbHAS MUPaAMUJA;
MpaBuUjbHAsT TPEyroibHash MHUpaMuja W TPaBWIBHBIA  TETpadap; Kyo.
[IpencraBienne O MPABUIBHBIX MHOTOIPAHHHMKAX: OKTa’Ap, MIOJICKa’ap U
ukocasip. CeueHUss NpU3Mbl U MUPAMUIBI.



CumMeTpus B MPOCTPAHCTBE: CUMMETPHUSL OTHOCUTEIIBHO TOYKH, IIPSIMOM,
IJIOCKOCTU. DJIEMEHThl CHMMETPUM B MHUpPaMHUAAX, Mapajuielienunenax,
MPAaBUJIbHBIX MHOTOIPAHHUKAX.

Brlunciienre 371€MEHTOB MHOTOTPAHHHMKOB: pEOpa, AUaroHalld, YIJIbL.
[Inomans GOKOBOM MOBEPXHOCTH M TMOJHOW IMOBEPXHOCTU MPSMON TPHU3MBI,
IUIOLIAAh OCHOBAaHUM, TeopeMa O OOKOBOM IMOBEPXHOCTHU MPSIMON MPU3MBI.
[Tnomaas OOKOBOW MOBEPXHOCTH W MOBEPXHOCTU NPABUIBHOW MHUPaMU/IBI,
TeopemMa O Iuiomaau ycedéHHoW mnupamuabl. [lonstre 00 o00bEme. OOBEM
MUPAMUIBI, TPU3MBI.

[TogoOubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU TIOJIOOHBIX TElL.

11 KITACC

Tesa Bpamenus

Hunuuaapuueckass  MOBEPXHOCTb,  OOpasylolue  HJIAHIPUYECKOU
MOBEPXHOCTH, OCh IWIMHAPUYECKON MOBEPXHOCTU. LIMIMHApP: OCHOBaHUS H
OOKOBasi TOBEPXHOCTh, OOpasylolass M OCh; IUIOMAAh OOKOBOW M TIOJIHOU
TTOBEPXHOCTH.

Konunueckasi noBepXxHOCTh, 00pa3yroliiue KOHUMYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM mOBepxXxHOCTH. KOHyC: OCHOBaHWE U BEpILIHHA,
obOpasyroIas U OCh; IUIONIAAbr OOKOBOH W IOJHOM MOBEPXHOCTH. Y CEUCHHBIM
KOHYC: 00pa3yIolue U BLICOTa; OCHOBaHUS M OOKOBAsi TOBEPXHOCTb.

Cdepa u map: ueHTp, paanyc, AMameTp; MIonaab NOBEPXHOCTU ChEpHI.
B3anmHoe pacnonioxkeHue cdepbl M IMIIOCKOCTU;, KacaTelbHas IUIOCKOCTh K
cthepe; mromaas cheprl.

N3o0pakeHre Tena BpallleHWs Ha IUIOCKOCTH. Pa3BépTka nuIMHIpa U
KOHYCa.

KomOunanuu Tenm BpalleHHMss W MHOTOTPAHHMKOB. MHOTOTpaHHUK,
OMMUCaHHBIA OKOJIO cepsl; chepa, BOUCaHHAsT B MHOTOTPAHHUK, WU TEJO
BpAaILICHHUS.

[Tonsatue 06 o0wéme. OcHOBHBIC CBOMCTBA 00BEMOB Ten. Teopema 00
00bEME MPSIMOYTOJIBHOTO Tapajuienenunena W cieactBuss u3z He€. OO0bEM
HUIUHIpa, KoHyca. O0BEM 1m1apa 1 miomaab chepsol.

[TogoGubie Tenma B mpocTpancTBe. COOTHOMICHUS MEXKAY IUIOMIAASIMHU
MMOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TE.



Ceuenus mwimHApa (mapajuleIbHO U MEPHEHIUKYISIPHO OCH), CEUEHUS
KOHyca (IapaJijIeIbHOE OCHOBAHUIO U MPOXOJALIEE Yepe3 BEPILUHY), CEUCHUS
niapa.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

BekTtop Ha IUIOCKOCTM M B mpocTpaHcTBe. CII0KEHUE W BBIYMTAHME
BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3nokeHune BekTOpa IO TpEM
HEKOMIUIaHAapHbIM BekTopaM. [IpaBuno mnapauienenunena. Pemenwue 3anad,
CBSI3aHHBIX C NMPUMEHEHHWEM IPaBWJI JIEUCTBUM C BekTopamu. [IpssmMoyrosbHas
cucremMa KoopauHaT B mpocTtpaHcTBe. Koopmmuatel Bektopa. IIpocreiimme
3a/layd B KOOpJIMHATax. YIoj MexIy BekTopaMu. CKalsIpHOE IPOU3BEICHUE
BEKTOPOB. BpluncieHne yriaoB MeXAy NOpsIMBIMH U IJIOCKOCTSMM.
KoopanHaTHO-BEKTOpHBIM METOA TPU  PEIICHUM TE€OMETPUYECKHX 3a1ad.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS IPOrpamMMbl Y4eOHOIro IpeaMmeTa
«MaremaTHnka» XapakTepu3yrTCs:

I'pasknanckoe BocniuTanme:

c(OPMHUPOBAHHOCTHIO  TPAKIAHCKOW TMO3UIMH  OOYYalollerocss Kak
AKTUBHOTO U OTBETCTBEHHOTO WJIEHA POCCUUCKOro 00IeCcTBa, MPEACTABICHUEM
O MaTeMaTH4YeCKMX OCHOBaX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
ABJICHUM, NPOLEAYp TpakJaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI M TP.),
YMEHUEM B3aHMOJEHCTBOBATh C COLMAIBHBIMA HHCTUTYTAMHU B COOTBETCTBUHM C
X QyHKUIUSAMU U HA3HAYEHUEM.

IlaTpuoTHyeckoe BocIUTAHME:

C(hOPMUPOBAHHOCTHIO  POCCHUHCKOW  TIpaXJIaHCKOW  UJEHTUYHOCTH,
YBaXXEHUS K MPOIUIOMY U HACTOSLIEMY POCCUMCKON MaTEMAaTUKH, [IEHHOCTHBIM
OTHOLIEHUEM K JOCTHIKEHUSM POCCHUICKHX MAaTEMAaTHKOB M POCCHUCKOU
MAaTEMaTUYECKOM IIKOJbl, K HCIOJIb30BAHUIO0 3TUX JOCTHKEHHA B JIPYTUX
HayKax, TEXHOJIOTHUSX, c(hepax IKOHOMHKHU.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUSA, O3TUYECKOTO0 IIOBEJCHUS,
CBA3AHHOIO C NPAKTUYECKUM TNPUMEHEHUEM JOCTH)KEHMH HAyKu W
NEeSATEIbHOCThIO YYEHOT0; OCO3HAHMEM JIMYHOTO BKJI3Ja B IOCTPOEHUE
YCTOWYUBOTO OYyAYIIETO.

JcTeTHYeCKoe BOCIIUTAHHUE:

ACTETUYECKUM OTHOLIEHUEM K MHPY, BKJIFOYAs 3CTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ady, peLIeHnH, paccyXIEHUM;
BOCIIPUMMYHMBOCTbIO K MAaT€MAaTHMYECKHUM acleKTaM pas3iu4yHbIX BHUJIOB
UCKYCCTBA.

PDu3nyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHUSI TNPUMEHATh MaTeMaTUYECKUE 3HAHHS B
UHTEpecax 30pOBOTO M 0Oe3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOIO
OTHOLIEHUSI K CBOEMY 3JI0POBBIO (30pOBOE MUTaHHUE, COATTAHCUPOBAHHBIM
PEXUM 3aHIATUM U OTIbIXA, PETYJspHas pU3ndecKkass akTUBHOCTD); (PU3NUECKOTr0o
COBEPILIEHCTBOBAHMS, npu 3AHATHAX CIIOPTUBHO-030POBUTEIBHOM
JEeATEIbHOCTBIO.

TpynoBoe BocniuTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTH TPYJIOJIIO0US; HHTEPECOM K
paznuyHbiM  chepaM  TpodecCHOHaTbHON  JAESTENbHOCTH, CBS3aHHBIM C
MaTeMaTUKOU U e€ MPUJIOKEHUSIMU, YMEHUEM COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymelr mpodeccnn W peann30BBIBATH COOCTBEHHBIC KU3HCHHBIC ILJIAHBI,
FOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTH4eCKOMY OO0pa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH >KM3HU; TOTOBHOCTBIO K aKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUYECKUX 3a/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

JKOJIOTHYeCKOe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTHYECKOW KYJIBTYPhI, IOHUMAHUEM BIIUSHUS
COIIMAJIbHO-DKOHOMUYECKUX TMPOLIECCOB HA COCTOSIHUE MPUPOJHON H
COIIMAJIBHOM CpEeJbl, OCO3HAHHEM TIJIO0AJIBHOTO XapaKTepa H3KOJIOTMYECKUX
npoOJjieM; OpHEHTallMe Ha MPUMEHEHHE MaTeMATUYeCKUX 3HAHUU s
pelieHust 3a1ad B 00J1aCTU OKPYXaIoIIeH cpejibl, TIIaHUPOBAHUS MOCTYIKOB U
OIIEHKH MX BO3MOXHBIX MMOCIEACTBUN 111 OKPY>KAIOIIEH CPEJIbI.

I{leHHOCTH HAYYHOTO MO3HAHUA:

c(hOpMHPOBAHHOCTHIO MHPOBO33PEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY VYpPOBHIO pa3BUTHUS HAyKd W OOIIECTBEHHOM MPAKTHUKH,
MMOHMMAaHUEM MaTeMaTUYECKON HayKH Kak c(pepbl 4eTOBEUECKOU e TEILHOCTH,
ATANoB €€ Pa3BUTHUS U 3HAUMMOCTH [JIs1 PA3BUTHUS [IUBWIN3ALMU; OBJIAJCHUEM
SA3bIKOM MAaTEMAaTUKU U MAaTEMaTUYECKON KyJIbTYypOH KakK CPEICTBOM MO3HAHUS
MHpA; TOTOBHOCTBHIO OCYIIECTBJISITh TPOCKTHYIO U  HCCIEIO0BATEIBCKYIO
NEeATEeIbHOCTh UHANBUYaIbHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yabTaThl OCBOSHHUS MPOTPAMMBI yUeOHOTO TIpeMeTa
«MaremaTuka» XapaKTEePU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHOIMU — KOMMYHUKAMUBHBIMU
0eliCmBUAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU OeUCTNEUAMUL.

1) Vuusepcanvnvie noznasamenvHuwvle Oeticmsus, o0becnedusarOm
Gopmuposanue 6a308bIX KOCHUMUBHBIX Npoyeccos odyuarowuxcsi (oceoeHue
Memo008  NO3HAHUSA  OKPYICAIOWe20  Mupa, HnpuMeHeHue  J10SUYEeCKUX,
ucciedo8amenbCcKux onepayuii, ymenutl pabomams ¢ ungopmayueti).

ba3oBble Jiornueckue aeiicTBUA:

e BBISBISTH u XapaKTepU30BaTh CYIIIECTBCHHBIC PU3HAKH

MaTeMaTU4eCKnX 0OBEKTOB, MMOHSATHH, OTHOIICHUA MEXKIY MOHSATUSIMU;
dbopmynrpoBaTh OTIpeICICHUS TTOHSITUH; yCTaHaBJINBAThH



CYILIECTBEHHBIN MPU3HAK KJacCU(PUKAIIMK, OCHOBaHUS I 0000IeHus
U CpaBHEHUS, KPUTEPUU MTPOBOJIMMOIO aHAJIN3a;

BOCIPUHUMATh, (QOPMYJIHPOBATH M MPEOOpPa3OBHIBATH CYKICHUS:
YTBEpUTENbHbIE U OTpUIATENIbHbIC, €IUHUYHbBIC, YaCTHBIE U OOIINE;
YCIIOBHBIE;

BBISIBIISITh ~ MaTEMaTUYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
NpoTUBOpeuHs B (pakTax, MaHHBIX, HAOIIOACHUSX U YTBEPKICHHSIX;
mpenjaraTb  KpUTEpUM  JJIs  BBIIBJICHHMS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEYMH;

JIeN1aTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JETyKTUBHBIX U
MHAYKTUBHBIX YMO3aK/IIOUEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;
OPOBOAWTH  CAaMOCTOSITENILHO  JOKa3aTelbCTBA  MAaTEMaTHYECKUX
yTBepXKAeHU  (MpssMble ©  OT  TNPOTHBHOIO),  BBICTPAWBATH
apryMEHTaIlMl0,  MPUBOJUTH  TPUMEPHl U KOHTPIPUMEPHL;
00OCHOBBIBAaTh COOCTBEHHBIE CYXJACHUSI U BBIBOJIBI,

BBIOMpATH CIOCOO pellieHus yd4eOHOH 3a7aun (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEUICHUs, BBHIOMpPATh HauMOOJee MNOAXOMAIMMI C y4ETOM
CaMOCTOSITENTEHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBnlIe ucciieqoBareLCKHue J1eCTBUA:

UCIIOIb30BaTh  BOMPOCHI  KaK  MCCJICAOBATEIBCKUN  HHCTPYMEHT
MMO3HaHUS, (HOPMYJIUPOBATH BOIPOCH], (PHUKCHUPYIOIIKE MPOTUBOPEUHE,
po0JeMy, yCTaHABIUBATh HCKOMOE U JaHHOE, (DOPMHUPOBATH TUITOTE3Y,
apTyMEHTHUPOBATh CBOIO TIO3UITUIO, MHEHUE;

IPOBOJHUTh  CAMOCTOSITEILHO  CIUIAHMPOBAHHBIM  DKCIIEPHMEHT,
UCCIICIOBAHUE TI0 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYEeCKOIO
00BeKTa, SBIEHUSA, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BeKTaMHU, SIBJICHUSAMHU, TIPOIECCAMU;

CaMOCTOSITeIbHO  ()OPMYJIUPOBAaTh OOOOIIEHWS ©  BBIBOJBI  TIO
pe3ynbTaTaMm MPOBEAEHHOTO HAOIOJCHUS, MCCICIOBAHUS, OICHUBATH
JI0OCTOBEPHOCTH MOJYUYCHHBIX PE3yIbTaTOB, BHIBOJIOB U 0000IIEHNUI;
IIPOTHO3UPOBATh BO3MOYKHOE Pa3BHTHE IPOIlecca, a TaKKe BBIJIBUTATH
IIPEITOI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmueii:

BBISBJIATH 1e(ULINTHI HH(DOPMALIMU, JAaHHBIX, HEOOXOIUMBIX JJIsl OTBETA
Ha BOIIPOC U JJIsI pELLICHHUS 3a]1a4u;

BbIOMpaTh HMHGMOpPMAIMI0O W3 HUCTOYHUKOB  PA3IMYHbIX  THIIOB,
aHAJIU3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIIPETUPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (HOPM MpeICTaBICHHUS;



CTPYKTYpPUpPOBaTh HH(POpPMAIMIO, MPEACTABIATH €€ B Pa3IUYHBIX
dbopmax, WILTIOCTPUPOBATH TpadUUIECKH;

OLICHMBATh  HAAEKHOCTH  HMH(OpPMALIMM MO  CaMOCTOSTEIHHO
c(hOpMYITUPOBAHHBIM KPUTCPHUSIM.

2) VuusepcanvHvie KOMMYHUKamueHwvle Oelicmeus, 0becnedusarom

CcHOPpMUPOBAHHOCMB COYUATLHBIX HABLIKOB 00VUATOUWUXCSL.
Oomenue:

BOCIPUHUMATh U (OPMYITUPOBATH CYXKACHHUS B COOTBETCTBUU C
YCIOBUSIMU U IIeNIAIMU OOUIEHHS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTb
CBOIO TOYKY 3pEHHUS B YCTHBIX M IIMCBMEHHBIX TEKCTaX, J1aBaTh
NOSICHEHHUS 10 XOJy PElICHHUs 3a7aud, KOMMEHTUPOBATH MOJIYUYEHHBIN
pe3ynbTar;

B XOJ€ 0OCYKIEeHUsl 3a7aBaTh BOMNPOCHI MO CYIIECTBY OOCYKIaeMOu
TEMBI, IPOOJIEMBI, pelIaeMoi 3a/1aul, BbICKa3bIBaTh UJCH, HallCJICHHbIE
Ha MOMCK PEIICHHUS; COIMOCTABJIATH CBOU CYXACHHUS C CYXKICHUSMU
APYTUX YYaCTHUKOB Auaiiora, oOHapyXUBaTh Pa3IMYUE U CXOICTBO
MO3ULIUKA; B KOPPeKTHOU (opme (GopMysHpoBaTh pa3HOTrIacHs, CBOU
BO3PaKCHUS;

OPEICTaBISITh ~ pe3yJbTaThl  PELIEHUS  3a/Jayd, OSKCIEPUMEHTA,
UCCJICIOBAHUSI, TPOEKTA; CaMOCTOSTENIBHO  BBIOMpAaTh  (popmar
BBICTYIUICHHSI C YYE€TOM 3agad MPE3CeHTAlMd W O0COOEHHOCTEH
ayJTUTOPHH.

CotpyaHuyecTBo:

3)

NOHUMAaTh M  MCIOJIb30BaTh  MPEUMYIIECTBA  KOMAaHIHOW U
WHAMBUYaTbHON paOOThl MPU PEIIeHUH y4eOHBIX 3a/1ad; MPUHUMATh
IIeJb  COBMECTHOW  JICSITCIIBHOCTH, IUIAHUPOBATh  OPTAaHU3AIUIO
COBMECTHOM pabOThl, pacmpeacsisiTh BUILI pabOT, I0TOBapHUBATHCS,
o0CyXXIaTh TMpollecC M pe3ylbraT paboThl; 0000mAaTh MHEHUS
HECKOJIbKHX JIIOJICH;
y4acTBOBaTh B TPYMNMOBBIX (opMax paboTsl (0OCykIeHus, oOMeH
MHEHUH, «MO3TOBBIC INTYPMbI» M WHBIC); BBIMOJHATH CBOK YacTh
paboThl W KOOPJIWHUPOBATh CBOW JCHCTBUSA C JPYTUMH 4YJICHAMHU
KOMaH/IbI; OLIEHUBAaTh Ka4€CTBO CBOETO BKJIaJa B OOIMIMN MPOIYKT TIO
KpUTepusiM, ChOPMYITUPOBAHHBIM YUaCTHUKAMU B3aMOICHCTBHSI.
Vuueepcanonvie  pecynamuenvie  Oeticmsus, — obecneyugarom

Gdopmuposarue cMblCLO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:



e COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 3a7a91, BRIOUPATH CIIOCO0
pemIeHus ¢ Y4ETOM UMEIOIITUXCSI PeCYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, ApryMEHTUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI
penieHuit ¢ y4éToM HOBOM MHMOPMAIIUH.

CaMOKOHTPOJIb:

e BIJIAJICTh HAaBBIKAMH TI03HABATEILHON peQIIEKCUU KaK OCO3HAHUS
COBEpUIAEMBIX  JEHCTBUM W  MBICIHUTEIBHBIX  MPOLECCOB, HUX
pe3yNbTaToOB; BJIAAETh CHOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOJIS
IIPOLIECCA U PE3YJIbTAaTa PELICHUS MATEMAaTUYECKON 3a1a4H;

e TPEABUAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH NPU PEUICHUU
3a7]a4d, BHOCUTH KOPPEKTUBBI B JIESATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENICTB,  JAHHBIX, HANJEHHBIX  OIIMOOK,  BBISBICHHBIX
TPYAHOCTEN;

e OIICHMBATh COOTBETCTBHE pE3yjibTaTa IEJIH U YCIOBUAM, OOBICHSTH
MIPUYHHBI JOCTUKEHUS WA HEJOCTUKEHUS PE3YyIbTATOB AEATEIBHOCTH,
HAXOJUTh OIMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDI
10 KITACC

OnepupoBaTh NOHATUSIMU: TOUKA, IPSIMasi, IIIOCKOCTb.

[IpuMeHSTh aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX MPHU PEIICHUU
reOMEeTPUUYECKUX 3aa4.

OnepupoBaTh MOHATHAMH: TapaIeIbHOCT, W TEPHEHIUKYISIPHOCTD
MPSMBIX U TIJIOCKOCTEN.

KnaccudunupoBaTe B3aMMHOE pacHoOJIOKEHUE MPSIMBIX U IJIOCKOCTEH B
IPOCTPAHCTRBE.

OmnepupoBaTh MOHITHSIMH: JBYTPaHHBIA YTrOJ, TPaHU JABYTPAHHOTO YTJa,
pebpo ABYTpaHHOTO yria; IMHEWHBIN yroJl IBYTPAHHOTO yTiia; TpaaycHas mMepa
JIBYTPAHHOTO YTJIA.

OnepupoBaTh MOHATHSMHU: MHOTOTPAHHUK, BBIMYKJIBIH M HEBBITYKJIBIN
MHOTOTPaHHHK, 3JIEMEHTbl MHOIOTPAHHUKA, TPABHIIbHBII MHOTOIpaHHUK.

Pacrio3naBaTh OCHOBHBIE BHIIBI MHOTOTPAaHHUKOB (THpaMuia; MpU3MA,
IPsIMOYTOJIbHBIN Mapajuiesienumen, Kyo).

KnaccupunupoBate  MHOTOTpaHHHMKH, BbIOMpas  OCHOBaHUS  JUIA
KJaccupuKauuy (BBINYKJIbIE W HEBBIMYKJIBIE MHOTOTPAaHHHUKH; TPaBUIbHBIC
MHOTOTPaHHHUKH; MPSAMbIE U HAKJIOHHBIE TPU3MBbI, TAPAJICICTIUIICIbI).



Onepuposatb HNOHATUSAMU: ceKy1as IJIOCKOCTB, CCUYCHUE
MHOTOI'PaHHHKOB.

OOBACHATD IPUHIIUIIBI TIOCTPOEHUS CEUYEHUH, UCIIONB3Ys METOJI CIIEIOB.

CtpouTh cCe4eHHs] MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBINOJHATH
(BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (UIYp: BUA
CBEPXY, COOKY, CHU3Y.

Pematp 3amaun Ha HaXOXKJIEHUE TEOMETPUUYECKUX BEIMYMH MO 0oOpasiam
WJIM aJaropuTMaM, MPUMEHS U3BECTHbIE aHAIUTUYECKHE METO/IbI IPU PELICHUU
CTaHAAPTHBIX MAaTEMaTHYECKHUX 3a/Jad HA BBIYHMCIECHUE PACCTOSHUM MEXIy
IBYMS TOYKaMH, OT TOYKH JO HPSIMOW, OT TOYKH JO IIOCKOCTH, MEXKIY
CKPELIMBAIOIIAMHUCS MPSIMBIMHU.

Pemate 3a7aun Ha HaXOXKJE€HUE I'€OMETPUUYECKUX BEIUYHMH MO o0pasiam
WJIM aJropuTMaM, MPUMEHSIS U3BECTHbIE AaHAIUTUYECKHE METO/IbI IPU PEUICHUU
CTaHAAPTHBIX MAaTeMAaTHUYECKUX 3aJa4 Ha BBIYUCICHHE YIVIOB MEXKIY
CKPEUIMBAIOIIMMHUCS MNPAMBIMHA, MEXIY MpPsAMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.

Boruucnsate 00bEMBI M IUIOMIAAM TMOBEPXHOCTEH MHOTOIPAHHHUKOB
(npu3ma, mUpamuaa) ¢ MpUMEHEHUEeM (OpPMYJ; BBIYUCIATH COOTHOILICHHS
MEXy IUTOIIAASIMU IOBEPXHOCTEHN, 00bEMaMU OJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHAMHU: CUMMETPHSI B NPOCTPAHCTBE; LIEHTP, OChb U
MJIOCKOCTh CHMMETPUH;, LIEHTP, OCh U MJIOCKOCTh CHMMETPHUH (PUTYPBHI.

N3Bnekath, mnpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HH(MOpPMALUIO O
MIPOCTPAHCTBEHHBIX '€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTexkKax
U PUCYHKAX.

[TpumensTh reoMerpuueckue (akThl JUIsl PEIIEHUs CTEPEOMETPUUYECKHUX
3ajay, MPEeANoJiaraloluMX HECKOJbKO IaroB pEelIeHUs, €clid YCIOBUS
MIPUMEHEHUS 3a/1aHbl B IBHOU (hopMme.

[IpumeHsaTs TpOCTEUIIME NPOTrPaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IPU PEILIEHUH CTEPEOMETPUYECKHX 3a]1a4.

[IpuBoANTE IMPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
KU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MONy4eHHbIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh peajbHbIe
CUTyallUM W NPUMEHITh M3YYECHHBIC IMOHATUS B IPOLECCE MOMCKA PEIICHHUS
MaTeMaTH4eCcKu CGOPMYJIMPOBAHHON MPOOJIEeMbl, MOAEIUPOBATH pealbHbIC
CUTYyallUM Ha S3bIKE€ TE€OMETPUHU, HCCIEAOBATh IOCTPOEHHBIE MOJACIU C
UCIIOJIb30BAHUEM T'€OMETPUYECKUX TOHITHM M TeopeMm, ammapara anreOphl;
pemaTh MPakTUYECKHE 3a/layd, CBSI3aHHBIE C HAXOXJACHUEM TI€OMETPUYECKHX
BEJINYMH.



11 KJIACC

OrnepupoBaTh MOHATUSMH: ITUIUHIPUYECKAsT TOBEPXHOCTh, 00pa3yroIue
[MAJTUHAPUYECKOW  TMOBEPXHOCTH, IWIMHAP;, KOHUYECKas TOBEPXHOCTH,
oOpa3yroire KOHMYECKOH TOBEPXHOCTH, KOHYC; cheprueckasi TOBEpXHOCTh.

Pacno3naBath Tena BpaieHus (MUIMHIP, KOHYC, cdepa U map).

OOBSACHATH CITIOCOOBI TTOJTYYEHHUS TEJT BPAILICHHUS.

KnaccudunupopaTh B3auMHOE paciosiokeHue chepbl U IIOCKOCTH.

OnepupoBaTh TMOHSATHSMH: IMAPOBOW CETMEHT, OCHOBAaHHWE CETMCHTA,
BBICOTA CETMEHTA;, IIIApOBOW CJIOH, OCHOBAHHE IIIAPOBOTO CJIOS, BBICOTA
IIIAPOBOTO CJIOS; IIIAPOBOU CEKTOP.

Beruucnare o0BEMBI M IUIOIIAAM TTOBEPXHOCTEH Tea  BpallcHUs,
TCOMETPUUYECKUX TEN ¢ IPUMEHEHUEM (HOpMYII.

OnepupoBaTh TMOHATHUSMU: MHOTOTPAHHHMK, BIHCAaHHBIA B cdepy u
OMHCaHHBIA OKOJO cdepbl; chepa, BIUCAHHAS B MHOTOTPAHHUK WA TEJIO
BpaIeHHUs.

BeIaucnsaTs COOTHOIIEHUS MEXTY TIIONIAISIMU TTOBEPXHOCTEH U 00bEMaMU
MOJOOHEIX TEIl.

N3o0pakath m3ydaemble (DUTYpBl OT PYKH M C TPUMEHEHHEM IMPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BoimonHaTe  (BBIHOCHBIE) IIIOCKME YEPTEKH W3 PHUCYHKOB ITPOCTHIX
00BEMHBIX (PUTYP: BHJT CBEPXY, COOKY, CHU3Y; CTPOUThH CEUSHHUS TEJl BPAILICHHMS.

N3BnekaTs, WHTEpNpPETHpPOBaTH M MPeoOpa3oBBIBaTh WH(MOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTekKax
U PUCYHKaX.

OrnepupoBaTh MOHITHEM BEKTOP B IIPOCTPAHCTRBE.

BBITTOMHATE JOEHCTBUSA CIIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKCHHSI BEKTOpa Ha 4YHCJIO, OOBSCHATh, KAKHMH CBONCTBAMH OHHU
00J1a1aroT.

[IprMeHATH MpaBHIIO TIapajuIelICUIeAA.

OnepupoBaTh NOHSATHSIMH: JICKAPTOBHI KOOPAWHATHI B IIPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOPA, yTOJ
MEXIY BEKTOpPaMH, CKaJIIPHOC IPOU3BEICHUE BEKTOPOB, KOJTMHEAPHBIC H
KOMILTaHAPHBIC BEKTOPBI.

Haxomuth cymMMy BEKTOPOB M TPOM3BEACHHE BEKTOpA HA YHUCIO, YTOJ
MEXy BEKTOpaMH, CKaJsipHOE MPOU3BEICHHE, PACKIIAIBIBATH BEKTOP MO JIBYM
HEKOJIJTMHEAPHBIM BEKTOpPaM.



3ajaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPMHAT.

[IpumensaTy reomerpuyeckue (HakThl ISl PEHICHUS CTEPEOMETPUUYECKUX
3a1a4, IMPEANOJIATaloIIMX HECKOJBKO IIaroB pEUIEHUs, €CIU YCIIOBHS
MPUMEHEHHUS 3aJIaHbl B IBHOUM opMe.

Pematp npocreiiime reoMeTpuiecKue 3a1a4yd Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOA.

Pemare 3amaum Ha JOKa3aTENbCTBO MATEMATHUYECKUX OTHOIICHWW U
HAXO0XJICHWE TEOMETPUUECKUX BEJIMYMH M0 o0pa3lamM WId aJrOpUTMaM,
IIPUMEHSSI U3BECTHBIE METOJBI NP PELICHUH CTAHAAPTHBIX MATEMAaTHUYECKUX
3a1ad4.

IIpuMeHATs npOCTEUIIME IPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 33/1a4.

[IpuBOoaNTH IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B INPUPOAE U
YKU3HH, PACIIO3HABATh IIPOSIBJICHNE 3aKOHOB I€OMETPUU B UCKYCCTBE.

[IprMeHTh MOMy4YeHHBIC 3HAHKS Ha MPAKTUKE: aHAIU3UPOBATh PEAJIbHBIE
CUTyallud U NPUMEHATh U3YYCHHBIC IIOHATHUS B IIPOLECCE MOUCKA PELICHUS
MaTeMaTUYeCKH C(HOPMYIUPOBAHHON MPOOJIEMBI, MOJEIUPOBATH pPEAIbHbBIE
CUTyallnd Ha S3bIKE TE€OMETPHUH, HCCIENOBATh ITOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM TE€OMETPUYECKUX MOHATUH W TEOpeM, ammapara aireopsl;
pelmarb NpakTUYEeCKUE 3a/laud, CBA3AHHBIC C HAXO0XKICHUEM I'€OMETPUYECKUX
BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoasnsie | Ilpakruyeckue
n/n MPOrpaMMbI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubmnoreka IIOK
1 B 10
BEACHIE B CTCPEOMETPHIO https://m.edsoo.ru/1c209e37
) [IpsiMBIE U TIIOCKOCTH B POCTPAHCTBE. 12 | bubnuorexa [IOK
[TapannenbHOCTH NPSIMBIX Y NIOCKOCTEM https://m.edsoo.ru/1c209e37
3 [lepneHUKyYISIPHOCTD MPSAMBIX U 12 bubnmnorexka HOK
IJIOCKOCTEM https://m.edsoo.ru/1c209e37
bubanoreka LIOK
4 1 1
VYTIubl MeXAy MPSAMBIMHU U TUIOCKOCTSMH 0 https://m.edsoo.ru/1¢209e37
bub6anoreka LIOK
> Mrororpariici i ! https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
1
6 SRLEE MHOTOTPAHHKOB ? https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSHUS U YIJIbI 4 1 bubmmorexa [IOK
P ) P yr https://m.edsoo.ru/1¢209e37
OBULIEE KOJIMYECTBO YACOB I10 63 5 0

[TPOI'PAMME




11 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM undposbie
Ne ni/m P Konrpoasbnsie | Ilpakruyeckue (upp )
NPOrpamMmMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubmnoreka IIOK
1 T 12
©1a Bpatiert https://m.edsoo.ru/1c209e37
b K
2 OO6bEMBI TEN 5 1 uoamorexa O
https://m.edsoo.ru/1c209e37
3 BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 bubmorexa HOK
https://m.edsoo.ru/1c209e37
4 [ToBTOpeHME, 0000MIIECHNE, 7 | bubnmnoreka [HOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/1¢209e37
OBHLIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME




MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM [TIPOT'PAMMOBI

10 KJIACC
Kon "
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
MPOBEPAEMOro .
o0pa3oBaTe/IbHOM NPOrPaMMbI CpelHero o01ero 00pa3oBaHus
pe3yjabrara
7 I'eomeTpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, MpsiMasi, INIIOCKOCTh
75 [IpuMeHATh aKCHOMBI CTEPEOMETPUM W CIEICTBHUS W3 HUX IpU
' pPELIEHUH T€OMETPUYECKUX 3a/1a4
- OrnepupoBaTh MOHATUSMU: NAPATIICIBHOCTh M MEPICHAUKYISIPHOCTH
' MPSIMBIX U MJIOCKOCTEHN
74 KnaccuduupoBaTs B3auMHOE PaCIOIOKEHHUE MPSAMBIX U MJIOCKOCTEH
' B POCTPAHCTBE
OrnepupoBaTh MOHATUSIMH: JIBYTPAHHBIA YyTroJl, TPAaHU ABYTPAaHHOTO
7.5 yriaa, peOpo IBYIpaHHOTO yTiia, JTMHEHHBIM Yroil JBYTPaHHOIO YIJia,
rpaaycHas Mepa JABYTpaHHOTO yIia
OrnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIMTYKJIBIA U HEBBITYKJIIBII
7.6 MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOI'PaHHHKA, MpaBUJIbHBIN
MHOTOTPaHHUK
~7 Pacno3naBaTh OCHOBHBIE BU/IbI MHOTOTPAHHUKOB (TTUPaMUIa, PU3Ma,
' MPSIMOYTOJIBHBIN Tapaienenue, Kyo)
KnaccuduinupoBat MHOTOTpaHHHWKH, BBIOMpas OCHOBAHHS IS
. kinaccuukanmuu  (BBITYKIIBIE W HEBBIMYKJIBIE MHOTOTPAHHHKH,
' MpaBUJIbHBIE MHOTOTPAHHHUKH, TMpPSAMbIE W HAKJIOHHBIE MPHU3MBI,
napauieIeTuneIbl)
- OnepupoBaTh  MOHATHUAMH:  CEKyllas  IUIOCKOCTb,  CEYECHHE
' MHOT'OIPAaHHUKOB
7.10 OOBSICHIATh TPHUHIMIIBI TOCTPOSHUS CEYEHH MHOTOTPAaHHUKOB,




HCIIOJIB3Ys MCTO/ CJIICIOB

7.11

CTpouTh ceYeHUsi MHOTOTPAHHUKOB METOJIOM CJE/IOB, BBINOIHSTH
(BBIHOCHBIE) IJIOCKHE YEepPTEXH U3 PUCYHKOB MPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y

Pemiats 3aa4i Ha HaXO0XKIACHUC TCOMCTPHUYCCKUX BCIUYHUH II0
06pa3uaM UKW aJilrOpUuTMaM, INPUMCHASA H3BCCTHBIC AHAIIUTHYCCKUC
MCTOAbI NpHU PCHICHUHU CTAHAAPTHBIX MATCMATHUYCCKUX 3aJad Ha
BBIYHCJICHUC paCCTOHHI/Iﬁ MCXKAY JABYMs TOYKaMH, OT TOYKH OO
HpﬂMOﬁ, OT TOYKHM OO0 IINIOCKOCTH, MCKAY CKPCHIMBAOIIUMUCIT

MIpsAMbIMHA

7.13

Pematsn 3aladd Ha HAXO0XACHUC TI'COMCTPHUUYCCKUX BCIWYUH IIO
06pa3uaM UK aJirOpuTMaM, NPUMCHAA H3BCCTHLIC AHAJMTHUYCCKUC
MCTOJAbI IIPpH PCEIICHUMW CTAHAAPTHBIX MATCMATHYCCKHUX 3aJdda4d Ha
BBIYUCJICHUC YIJIOB MCXKAY CKPCHIUMBAOIIMMUCA MPAMBIMU, MCKIY

HpHMOfI U IJIOCKOCTBhIO, MCIKAY INIOCKOCTAMMU, ABYI'PAHHBIX YIJIOB

Bbruucnate 00bEMBI M IUIOLIAJM MOBEPXHOCTEH MHOIOIPaHHHUKOB
(mpu3ma, mnMpampAa) C OpUMEHEHHeM (GOopMys,  BBIUUCISTH
COOTHOIIEHUS MEXAYy IUIOIAAsIMU TOBEpXHOCTeH, o00BbEMaMu

HOI[O6HI)IX MHOI'OI'paHHHUKOB

OnepupoBaTh MOHATUAMH: CUMMETPUSI B IPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTb CUMMCTPUU, HEHTP, OCh U IIJIIOCKOCTh CUMMCTPUHN (le"ypH

W3Bnekath, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATh MHPOPMALIUIO O
IIPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (UTYypax, MPEICTaBICHHYIO Ha

yepTexkax U pUCyHKax

HpI/IMeHHTL reoOMCTPpHUICCKUC (I)aKTLI JJIs peuicHuAd
CTECPCOMETPHUUCCKUX 3aaad, IMIpeaAnojararomux HECKOJbKO MIaros

peumicHus, €CJIN YCJIOBUA NPUMCHCHHUA 3a/IaHbI B SIBHOM (I)OpMC

HpI/IMeHHTL HpOCTefIIHI/IC OporpaMMHBIC CPEACTBA U JJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMBI IIPU PCHICHUN CTCPCOMECTPUUCCKHUX

3aga4

7.19

HpI/IBO)II/ITB MMPUMCPLI MAaTCMATUYCCKUX 3aKOHOMepHOCTCﬁ B IpHUpoOAC

H )KHU3HHU, paCllIO3HABATH IIPOABJICHUC 3aKOHOB I'€COMETPUN B HCKYCCTBC

7.20

[IpuMeHsTh TONydyeHHBbIE 3HAHUS Ha TMPAKTHUKE: aHAIU3UPOBATh




peasibHbIE CUTYallUM U IPUMEHATh U3YyYEHHBIE MOHATHS B IIpoliecce
MOKCKA PpEeUIeHHs] MaTeMaTH4eCKH COpPMYIUPOBAHHOW MPOOIEMBbI,
MOJIEJIMPOBaTh  PEaJbHBIE CHUTyallUM Ha  SI3bIKE T'€OMETPUH,
HCCJIE10BATh IIOCTPOEHHBIE  MOJEIHU c HCII0JIb30BAHUEM
TreOMETPUYECKUX IOHATUH M TEOpeM, ammapara ainreOpbl, pemarb
MIPAKTUYECKHUE 33/7a4l, CBA3AHHBIE C HAXOXKJICHUEM T'€OMETPUUYECKUX

BCJIMYHUH

11 KJIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIEMOr0 .
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeHero o01ero 00pa3oBaHus
pe3yJabTara
6 ['eomeTpus
OnepupoBaTb  MOHATUAMHU:  IWIMHAPUYECKAss  IOBEPXHOCTH,
61 o0pasyronye MIMHAPHIECKON MOBEPXHOCTH, UIHHIP, KOHUYECKAas
' MOBEPXHOCTh, O0pa3ylolllue KOHUYECKOH IOBEPXHOCTH, KOHYC,
chepuyeckas MoBepxXHOCTh
6.2 Pacnio3naBaTh Tena BpaleHus (LUINHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MOJTyYEHUS TeJl BpallleHus
6.4 KnaccudumupoBars B3auMHOE pacmloioKeHHe CPephl U TTIOCKOCTH
OnepupoBaTh MOHSATHIMH: IIAPOBOH CETMEHT, OCHOBAaHHE CErMEHTa,
6.5 BBICOTa CETMEHTa, IIapOBOI CJIOM, OCHOBaHWE IIAPOBOTO CIIOS,
BBICOTA MIAPOBOTO CJIOS, IAPOBOM CEKTOP
6.6 Bbraucnate 00bEMBI W TUIOMAJAM TIOBEPXHOCTEH Ten BpalleHus,
' reOMETPUYECKUX TeJl C MPUMEHEHUEM (HOpMYIT
OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHMK, BIIMCAHHBIM B chepy H
6.7 OMMCAaHHBIN 0KO0JIO cdepsl, chepa, BIUCaHHAS B MHOTOTPAHHUK HIIU
TEJIO BpAIleHUs
63 BBIUUCIIATE COOTHOIIEHUST MEXIY IUIOIAASMU TOBEPXHOCTEH WU
' 00BbEMaMH TOJOOHEIX TEI
6.9 N3o0paxarh wu3ydaemble GUIYpbl OT PYKM MU € NpPUMEHEHUEM




IIPOCTHIX YEPTEKHBIX HHCTPYMEHTOB

6.10

BbIONMHATE (BBIHOCHBIE) IUIOCKUE YEPTEKU M3 PUCYHKOB ITPOCTBIX
00BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS Tell

BpAaILCHUS

6.11

W3BnekaTh, MHTEPIIPETUPOBATh M NPe0oOpa30BbIBaTh MH(POPMAIHIO O
MIPOCTPAHCTBEHHBIX T'€OMETpUYECKUX (Urypax, MpeAcTaBICHHYIO Ha

YepTeKax U pUCYHKax

6.12

IIpumeHnATH Ir€OMETPUYECKHE (bakThI JUIS peuieHus
CTEPEOMETPUYECKUX 3aJay, IPEAIOJIaraloluX HECKOJIBKO IIaroB

peucHus, €CJIn YCJIOBUA NPUMCHCHUS 3a/IaHbI B SIBHOU (bopMe

6.13

OHepI/IPOBaTL MMOHATHEM: BCKTOP B IIPOCTPAHCTBC

6.14

BrInonHATE AEUCTBUS CIOXKEHUS BCKTOPOB, BbIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpAa HA YUCIIO, O6T>$ICH$ITB, KaKHMH CBOMCTBAaMH OHH

o0amaoT

6.15

HpI/IMeHHTL IIpaBUJIO IIapaJuICIICIIUIICAA TP CII0KCHUHN BCKTOPOB

6.16

OHepI/IpOBaTL MOHATHUAMU: ACKAPTOBBI KOOPAHWHATBI B IIPOCTPAHCTBCE,
BCKTOpP, MOAYJIb BEKTOPA, PAaBECHCTBO BEKTOPOB, KOOPAHWHATEI BEKTOPA,
yroia MeExay BCKTOpaMH, CKaJIAPHOC TIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

HaxoauTts cyMMy BEKTOPOB M MPOU3BECHUE BEKTOPA HA YUCIIO, YroJl
MEXy BEKTOpaMH, CKaJIIPHOE IIPOU3BENCHUE, PACKIIAAbIBATh BEKTOP

MO0 IBYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

38.IlaBaTB IIJIOCKOCTh YPABHCHUEM B I[eKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Peniate HpOCTGﬁIHHC reOMCTPHUYCCKUC 3aladd Ha MNPHUMCHCHUC

BCKTOPHO-KOOPAUHATHOT'O METOda

6.20

Pemiate 3aJa4d Ha O0Ka3aTCJIIbCTBO MAaTCMAaTHMYCCKUX OTHOIIICHUH U
HaXO0XJICHUC TreoOMCTPHUICCKUX BCIIMYHH 10 o6pa3uaM nin
aJIropurMam, IMPpUMCHAA  MU3BECTHBIC MCETOJAbI IIpH  PCIICHHUUN

CTaHJAPTHBIX MATEMATHYCCKUX 3aaa4

6.21

[IpuMeHATh mpocTedIMe NPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CHCTEMBI IPU PEHIEHUH CTEPEOMETPUUYECKUX

3aga4

6.22

[IpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE

U JKU3HHU, PpacClloO3HaBaTb TIIPOABJICHUC 3aKOHOB TCOMCTpHUU B




HCKYCCTBE

6.23

[TpuMeHSATh TOJIyYEHHBIE 3HAHHWS HaA TPAKTUKE: aHAIU3UPOBATH
peanbHbIe CUTyallud ¥ NPUMEHSATh U3y4EeHHBIC HOHSTHS B IpOLECcCe
MOUCKA pEIIeHUs] MaTeMaTHYecKH C(HOPMYIHUPOBAHHON HpPOOIEMBI,
MOJICTTMPOBaTh ~ peajbHble CHUTyallud Ha S3bIKE TI'COMETPHH,
UCCIENOBaTh  IOCTPOEHHBIE  MOJENM  C  HCIOJIb30BAaHHEM
reOMETPUYCCKUX IOHATHH M TEOpeM, ammapara aireOpbl, peniath
NPaKTUYECKHE 3a/1a4d, CBSI3aHHBIC C HAXOXKICHUEM T'€OMETPHUECKUX

BCINYHNH




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

['eomeTpus

7.1

OcHoBHbIE NOHATHS cTepeoMeTpuu. Touka, mpsimMasi, INIOCKOCTh, IPOCTPAHCTBO.
[TonsatTne 00 aKCMOMAaTHYECKOM IOCTPOSHUH CTEPEOMETPUU: aAKCHOMBI

CTCPCOMECTPHUU U CICACTBUSA U3 HUX

7.2

B3aumHoe pacmonoxeHue NPSMBIX B MPOCTPAHCTBE: IEepeceKaroIuecs,
NapaJuleJbHble M CKpeUMBaroIuecs mpsMble. [lapamuienbHOCTE NPSAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: TNapajuieJbHble TMpsMble B MPOCTPAHCTBE,
MapauIeNIbHOCTh TPEX MPAMBIX, MAPAIETBHOCTh NPSAMON M MJIOCKOCTU. YTJIbI C
COHAIPABJICHHBIMH CTOPOHAMH, Yroll MEXIy TMPSMBIMH B MPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEW:  MapajyiebHbIE  TUIOCKOCTH,  CBOMCTBA
napajulenbHBIX 1ockocteil. [lpocreiiimme mpocTpaHCTBEHHBIE QUIYpHI Ha

IUIOCKOCTH: T€TPadIp, KyO, apauieNieuie/1, TOCTPOSHHE CEYCHU

7.3

[TeprieHAMKYASIPHOCTh MPSAMOM M IUIOCKOCTH: TNEPNEHIUKYJISIPHBIE TMPSAMbIE B
IIPOCTPAHCTBE, IpPSAMbIC MApajUIeNIbHbIE W NEPHEHAUKYISPHBIE K IUIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTH MPAMOM W IUIOCKOCTH, TE€OpeMa O MpSIMOil
MEPIECHANKYISIPHON TIIOCKOCTH. YTUIBI B IMPOCTPAHCTBE: YIOJI MEXAY NPSAMOU U
IJIOCKOCTBIO, JABYTPAHHBIM  YroJl, JIMHEWHBIA yrojd JBYTPAHHOTO yrIJa.
IleprieHAUKYSAP U HAKIOHHBIE: PACCTOSIHUE OT TOUKH 10 TUIOCKOCTH, PACCTOSHUE
OT TpsAMOH /O  TUIOCKOCTH, MpoeKnus  (Gurypsl Ha  IJIOCKOCTb.
IleprieHAMKYIAPHOCTD  IUIOCKOCTEW: NPU3HAK MEPHEHAUKYISIPHOCTH  JABYX

mockoctel. Teopema 0 TpEX MepneHaUuKYIsIpax

7.4

IloHsiTHE MHOTOrpaHHUKA, OCHOBHBIE JIEMEHTHl MHOIOTPaHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOIOTPaHHUKH, pa3BEPTKAa MHOrOrpaHHukKa. IIpusma: n-yronsHas
pu3Ma, IpaHu U OCHOBAHUS MPU3MBI, IIpsiMasi U HaKJIOHHAs MPU3MBI, OOKOBas U
[IOJIHAsE ~ IIOBEPXHOCTb  IPU3MBL. [Tapayutenenunen,  NpsMOYTOJIbHBIN

napajuiejenunes; 1 ero cpoicrsa. Ilupamuaa: n-yroiapHas nupamuja, TpaHd U




OCHOBaHUE NUpaMu/ibl, 00KOBas U MOJIHASI IOBEPXHOCTh MTUPaMU/Ibl, IPaBUIbHAS
W yCeu€HHas NUpaMHuAa. OJIEMEHTbl HpuU3Mbl W nupamuibl. [lpaBunbHbIe
MHOTOTPaHHUKU: TOHSATUE MTPaBUIBHOIO MHOIOTPAaHHUKA, [TpaBUWIbHAs IIpU3Ma U
NpaBUJIbHAs NUpaMua, MPAaBUIbHAs TPEYroJibHAas MUPAMHUAA WU IPaBUIIbHBIN
TteTpasap, KyO. IlpencraBieHne o mNpaBUIIbHBIX MHOIOIPAHHUKAX: OKTadp,

A0JC€Kad’Ap U UKOCAaApyrue Ceuenus IMPU3MBbI U ITUPaAMHU/JIbI

7.5

CI/IMMCTpI/IX B IIPOCTPAaHCTBE: CHUMMECTPHA OTHOCHUTCIBHO TOYKH, HpﬂMOfI,
IUDIOCKOCTH.  DJICMEHTHI CUMMCTpUMU B IHpaAMHAX, HapaJUICICIIUIICAAX,

IMpaBUJIbHBIX MHOI'OI'PaHHHUKAaxX

7.6

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yriel. [Lnomans
OOKOBOM MOBEPXHOCTU U IOJHOM IOBEPXHOCTH MPSAMOM NPU3MBI, IUIOIIAIb
OCHOBaHHWH, TeopemMa O OOKOBOW TMOBEPXHOCTH MpsSMOH mpusMbl. Ilnomanas
OOKOBO TIOBEPXHOCTH U IOBEPXHOCTU MPABWILHON MUPAMHUIBI, TeOpemMa o
wiomanan yceu€HHoil mupamuasl. [lonsitue 06 o6béme. OOBEM MNHpPaMUIBL,

IIPU3MBI

7.7

[Tomobupie Tema B mpocTpaHcTBe. COOTHOMICHHS MEXIY —IUIOIAISIMU

MOBEPXHOCTEH, 00bEMaMK MOTIOOHBIX TEIT

11 KITACC

Kon

HpOBepﬂeM bIi 3JIEeMEHT coacpkaHus

6

I'eomerpus

6.1

Hunuuaapudeckas MOBEPXHOCTh, 00pa3yIONINE UIUHIAPUUECKOW MOBEPXHOCTH,
OCh IWIMHAPUYECKOW mMOBepXHOCTH. Llumuuap: ocHoBaHust U OOKOBas

MMOBEPXHOCTEL, 00Pa3yIoIast U OCh, IJI0IIAAL OOKOBOI U MOJHON ITOBEPXHOCTH
2

6.2

Konnueckasi moBepXHOCTh, OOpa3yrolnue KOHHYECKON TOBEPXHOCTH, OCh U
BEpUIMHA KOHMYECKOM moBepXHOCTH. KOHyC: oOcCHOBaHME U BepIIMHA,
oOpa3ymolas U 0Cbh, MIOIMIAAs, OOKOBOW M TIOJHOW TOBEPXHOCTH. Y CEUEHHBIH

KOHYC: 00pa3ylolie 1 BbICOTa, OCHOBaHUS 1 OOKOBasi IOBEPXHOCTh

6.3

Chepa m map: meHtp, paauyc, AMAMETP, IUIOMAAb TMOBEPXHOCTH CQephl.
B3aumHoe pacnonokenue cdepbl M IIJIOCKOCTH, KacaTelbHas IUIOCKOCTh K

cdepe, ioniaab chepsbl

6.4

N3006paxeHue Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka IMIMHIpa U KOHYCa




6.5

KomOuHnanmu Ten BpamieHus U MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OMHMCAHHBIN

okoJio chepsl, chepa, BliMcaHHAsI B MHOTOTPAHHUK, WM TEJIO0 BpallleHus

6.6

[Tonstre 06 06véMe. OcHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
pSIMOYTOJIBHOTO TMapajvienenunena u ciefActBus u3 He€. OO0bEM HWIMHIPA,

koHnyca. O0bEM mapa u miomaab chepol

6.7

I[TogoOubie Tena B mpocTpaHcTBe. COOTHONMIGHHUS MEXAY IUIOMIAISIMHU

MMOBEPXHOCTEH, 00bEMaMHK MOJOOHBIX TEI

6.8

Ceuenust uunuHapa (MapajuieIbHO U MEPHEHAUKYISIPHO OCH), CEUEHUs KOHYca

(mapannenbHOE OCHOBAHUIO U MPOXO/sIee Yepe3 BEepIINHY), CeUeHuUs 11apa

6.9

Bekrop Ha muiockoctd U B npoctpaHcTBe. Cl0XKeHHE M BbIUMTAaHHE BEKTOPOB.
VYMHOXKEHHe BeKTopa Ha uucio. PasnoxeHue BekTtopa 1o  TpéM
HEKOMILIaHApHbIM BekTopaM. IIpaBwio mnapamienenunena. Pemenue 3anad,

CBA3aHHBIX C IPUMEHEHUEM IIPABUJI ACUCTBUM C BEKTOpaMU

6.10

[IpssMoyronbHas cucrema KOOpAMHAT B INPOCTpaHCTBe. KoopaMHATHI BEKTOpA.
[Ipocreiimue 3amaun B KOOpAMHATaX. YTojl MexIy Bekropamu. CkaisipHOe
IIPOU3BE/ICHNE BEKTOPOB. BpIunCiIeHNE YITIOB MEXAY IMPSIMBIMU U TUIOCKOCTSMH.

KOOp,I[I/IHaTHO-BCKTOpHLIﬁ MCTO/J IIPU pCIICHUU I'COMCTPHUYCCKUX 3a/lav




HHPOBEPSAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTam
0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMBbI CpeIHEro
0011ero o6pa3oBaHus

Bnanenue merogamMu J10Ka3aTenbCTB, alrOPUTMaMU pEIICHUs 3a7ad;
yMmeHue (GpopMyIupoBaTh U ONEPUPOBATH MOHATUSIMH: OIPE/ICICHNUE,
aKcuoma, Teopema, CIelICTBHE, CBOMCTBO, MPU3HAK, J0KA3aTEeIbCTBO,
paBHOCHIIbHEIE (bopMyupoBKH; IIPUMEHSATH HX; YMEHUE
dbopMynupoBath 00paTHOE U MPOTUBOIOJIOXKHOE YTBEPXKIEHUE,
NpUBOIUTE IIPUMEPHI U KOHTPIIPUMEPBI, HKCIIOIB30BATH METOJ
MaTeMaTH4eCKOn UHAYKLUY; MIPOBOUTH J0Ka3aTeNbHbIE
pacCyxacuousd 1pu pCHICHUM  3aaad, OLCHUBATh JIOTMYCCKYIO
MPaBWIBHOCTh PACCYXKICHHM;, YMEHHE OINEpPUpPOBATh MOHATUSIMHU:
MHOXCECTBO, ITOAMHOKCCTBO, OIICpallMK HaJ MHOXCCTBaAMH; YMCHHUC
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM amnmnapar Uisi ONHCaHUs
peaNbHBIX MPOLECCOB U SIBICHUMN U IIPU PELICHUH 3a/1a4, B TOM YHCIIE
U3 JIpYTUX y4eOHBIX MPEIMETOB; YMEHHUE ONEPHPOBATh MOHATUSMHU:
rpad, cBs3HBINA Tpad, AepeBo, IUKI, Tpad Ha TUIOCKOCTH, YMEHHUE
3aJaBaTh W OMNHCBHIBaTh  Ipadbl  Pa3IUYHBIMU  CIIOCOOAMU;

MCII0JIb30BaTh Tpadbl PHU PEIICHUHN 33a4

YMeHne omnepupoBaTh TOHSATHUSMU: HATypaJbHOE YHCIIO, IIEJI0e
YHUCJIO, CTENEeHb C LEIbIM I[I0KAa3aTeleM, KOpPEHb HaTypajJbHOUI
CTENEHU, CTENEHb C palMOHAIbHBIM IIOKa3aTeJeM, CTENeHb C
JIEHCTBUTEIIBHBIM TTOKa3aTesieM, JorapudmM 4ducia, CHHYC, KOCUHYC U
TAHI€HC MPOU3BOJILHOTO YKCIIA, OCTATOK MO MOAYIIO, PalldOHAIBHOE
YUCJI0, UPPAMOHATIFHOE YHCIIO, MHOXKECTBA HATYPAIbHBIX, IIEJIBIX,
palMOHANbHBIX, JIEUCTBUTENIbHBIX YHCEI; YMEHHE HCIOIb30BaTh
MIPU3HAKY JCIIUMOCTH, HANMEHBIIINNA OO IETTUTENh U HANMEHBITIEE
obmiee KparHoe, anropuT™M EBkIuaa mnpu  pemieHUH  3aiad;
3HAKOMCTBO C Pa3JIUYHBIMU TMO3WUIIMOHHBIMH CHCTEMaMH CUUCIICHUS;

YMCHHUC BBIIIOJHATH BBIYHUCJICHUC 3HAUCHUH U Hp606pa3OBaHI/I}I




BBIDQKEHUI CO CTemeHsAMH U JiorapudmMamu, Mpeodpa3oBaHUS
JpOOHO-pallMOHATIBHBIX ~ BBIPAKEHHMH;  yMEHHE  ONEepUpPOBaTh
HNOHATUSMH: TIOCJIEZOBATEIbHOCTh, apu(MeTHYecKass MPOrpeccHs,
reoMeTpuuecKas nporpeccus, OECKOHEYHO yObIBaro1as
reoMeTpHUYecKast IIporpeccusi; yYMEHHE 3aJaBaThb
II0CJIEI0BATEIBHOCTH, B TOM 4YHCJIE C IOMOUIbIO PEKYPPEHTHBIX
dopMyr; yMEHHE ONEepUpOBaTh TMOHATHUAMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE  KOMIUIEKCHBIE — YMCIa, MOAYJIb M  apryMeHT
KOMIUIEKCHOTO  4ucia, (opMa 3amucd  KOMIUICKCHBIX — YHCEIN
(reomeTpuyeckas, TPUrOHOMETpPHUYECKass U airedpamdeckas); yMeTb
NPOM3BOIUTH  apUPMETHYECKHE JCHCTBUS C  KOMIUICKCHBIMH
YHCIaMU; IPUBOAUTH PUMEPHI UCTIOIb30BAHUS KOMIUIEKCHBIX YHCEIT;
ONEepUpOBaTh MNOHATUAMU: MaTpuua 2x2 u 3X3, omnpeneauTeb

MaTpulbI, FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHue OIICPUPOBATDH IIOHATHUAMMU: panroOHaJIbHBIC,
HppauOHAJIBHBIC, IMOKAa3aTCJIbHBIC, CTCIICHHBLIC, JIOI“apI/ICbMI/ILIGCKI/IG,
TPUTOHOMCTPHUYCCKUC YPABHCHUA U HCPABCHCTBA, HX CUCTCMBbI;
YMCHHUEC OICPHUPOBATH TMOHATUAMH: TOXIACCTBO, TOXICCTBCHHOC
Hpeo6pa3013aHI/Ie, YpPaBHCHUEC, HEPABCHCTBO, CHUCTCMaA ypaBHCHI/Iﬁ n
HCPABCHCTB, PAaBHOCHUJIIBHOCTb ypaBHeHHﬁ, HCPAaBCHCTB U CUCTEM;
YMCHHUEC pCIIaTh YpAaBHCHHA, HCPABCHCTBA U CHCTCMbI C IIOMOMIBIO
Pa3IUYHBIX HpI/IéMOB; peuiaTth YpaBHCHUA, HCPABCHCTBA U CUCTEMBI C
napamMeTpoM; NpUMCHATL YpPaBHCHH, HCPABCHCTBA, UX CUCTEMbI JIS
pEeIICHUA MAaTEMAaTUYCCKUX 3a/la4 W 3aJlad U3 Pa3IMYHbIX obOnacreit

HAYKU U peasibHON KU3HU

YMeHue onepupoBaTh MOHATUSAMH: (DYHKIMS, YETHOCTHh (YHKIIHH,
NePUOANYHOCTD byHKIUY, OTpaHUYEHHOCTh byHKIMH,
MOHOTOHHOCTh (DYHKIIMM, O3KCTpeMyM (YHKUUH, HaubOoJipliee |
HauMeHbIllee 3HaYeHHs (QYHKIUU Ha TPOMEXKYTKE, HENpepbIBHAs
¢GyHKLMsA, acUMOTOTHI Tpaduka (QYHKIUHM, TepBas U BTOpas
Mpou3BOJgHAs (YHKIUU, TEOMETPUYECKHUH U (U3HUECKUH CMBICI
NPOM3BOJIHON, MEpBOOOpa3Has, ONpeNeNEHHBIH WHTErpajl; yMeHHe
HaXOJUTh AaCUMNTOTHl rpaduka (YHKIUU; YMEHHE BBIYUCIATH

MNPOU3BOJAHBIC CYMMbI, MPOU3BCACHUA, YACTHOIO W KOMIIO3HUIIUH




(GyHKUINH, HAXOAUTh YpaBHEHUE KacaTeNbHOW K TpauKy (yHKIHU;
yMEHHE HaXOIUTh MPOU3BOJHBIC 3JIEMEHTApHBIX (YHKIHH; yMEHHE
UCTIOJIB30BaTh MPOU3BOAHYIO JJISl UCCIIEN0BaHUs (DYHKIUI, HAXOTUTD
HauOOJbIINE U HAMMEHBIINE 3HAYeHUs (QYHKIHH; CTPOUTH TpaduKu
MHOTOWJIEHOB C HCIOJb30BAHHWEM ammnapaTa MaTeMaTH4eCKOro
aHaJIM3a; MPUMEHSATHh HPOU3BOAHYIO JUIS HAXOXICHHS HAWIYYILIETo
pelIeHHs B MPUKIATHBIX, B TOM YHCJIE COLUAIBHO-IKOHOMUYECKUX U
¢u3nyeckux 3ajadax; HAXOMUTh IUTOMAAM U OOBEMBI Uy C
NOMOILBI0 MHTErpaia; MPUBOAUTH TNPUMEPHl MaTEMaTHUECKOTO

MOJIEJTMPOBAHUS C MOMOIIBI0 MU (DHepeHIINATBEHBIX YPaBHEHHH

YMeHue omnepupoBaTh MOHATUSAMU: Tpaduk QGyHKIMH, OOpaTHas
GyHKIHS, KOMIO3HUIHS QYHKIMMA, TUHEHHAST (QYHKITHS, KBaIpaTHIHAS
byHKIMSA,  pauMoHanbHas — (QyHKuMs, ~ creneHHas — (QyHKIuS,
TPUTOHOMETPUYCCKHE (DYHKIMH, OOpaTHbICE TPUTOHOMETPHYCCKHE
GyHKIMU, TOKa3aTeiabHas M Jorapudmuyeckas (yHKIHUU; YMCHHE
CTPOUTH TpadUKH U3YICHHBIX (PYHKIIHA, BRITIOIHATH TPEOOPa30BaHUS
rpaduKoB  (YHKIUH, WCIOJIB30BaTh TpapUKU Ui U3YyYCHHUS
MIPOIIECCOB M 3aBUCHMOCTEH, PU PEIICHUH 3a/1a4 U3 JAPYTUX YIeOHBIX
MpeIMeTOB W 3aJad M3 pEeallbHOM JKU3HU; BBIpaXaTb GopMylaMu
3aBUCHMOCTH MEXJYy BEJIWYHMHAMH, WCIOIL30BaTh CBOWCTBA U
rpaduky GYHKIMA A7 pelieHus] ypaBHEHUH, HEPABEHCTB U 3ajad ¢
napaMeTpamu; u300paxarh Ha KOOPJMHATHOHN TIOCKOCTH MHOXKECTBA

peIJ_IeHI/Iﬁ ypaBHeHHﬁ, HEPAaBCHCTB U UX CUCTCM

VYMeHue pemath TeKCTOBBIE 33/1a4M Pa3HBIX THIOB (B TOM YMCIe Ha
MIPOLIEHTHI, TOJIM U YacTH, Ha JBH)KEHUE, paboTy, CTOMMOCTh TOBapOB
U yCIOyr, HAJOTH, 33Jaydl U3 OO0JacTH YNpPaBICHUSA JMYHBIMU H
ceMeiHbIMU (PMHAHCAMH); COCTaBIATH BBIPAKEHUS, YpaBHEHUS,
HEPaBEHCTBA M HUX CHUCTEMBI II0 YCIOBHUIO 3aJa4M, HCCIEHOBATh
MIOJIy4EHHOE pEIlIeHHE U OLIEHUBATh IPaBON0I00HOCTh PE3YIIbTATOB;
YMEHHME MOJEIUPOBATh PEAIbHbIE CUTyallUM Ha SI3bIKE MAaTEMaTHUKH;
COCTABJISITh BBIPAKECHMSI, YPABHEHMSI, HEPABEHCTBA U MX CHCTEMBI 110
YCIOBUIO  3aJaud, HUCCIEAOBATb  IIOCTPOCHHBIE  MOJEIU €
MCIIOJIb30BaHNEM anmapara anreopsl, WHTEPIPETUPOBATH

HOJ'Iy‘IGHHLIfI pe3yiabTaTt




YMeHue omnepupoBaTh TOHATHUSMHU: CpefaHee apudmeruyeckoe,
MeraHa, HauboJIbIliee U HAMMEHbBIIIeE 3HAYCHUS, pa3Max, JUCIICPCHS,
CTaHJapTHOE OTKJIOHEHHE YHCJIOBOIO HaOopa, yMEHHE H3BICKATh,
UHTEPIPETHPOBATh MH(YOPMALIUIO, TIPEICTABICHHYIO B TaOJHIIaX, Ha
auarpaMmax, —Tpadukax, OTPaKAIOIIyId CBOMCTBA  peabHbBIX
IPOILIECCOB M SIBJICHHM; TMPEACTABIATh HH(OOPMALHUIO € TOMOIIBIO
TaOJUI U JUarpaMM; HCCJICIOBAaTh CTATUCTHYCCKUE JaHHBIC, B TOM
YUCiie € TPUMEHEHHEM TpadUYecKuX METOJO0B M IJIEKTPOHHBIX
CpencTB; TpadUYecKH HCCIeNOBAaTh COBMECTHBIC HAOMIONCHUS C

IMOMOIIbBIO JUArpaMM paCCCUBAHUA U JIMHEHHOM perpeccuun

VYMeHue onepupoBaTh MOHATUSAMHU: CIIydalHBIM ONBIT U CIy4YailHOE
coObITHE, BEPOSTHOCTH CIIy4alHOTO COOBITHS; YMEHHUE BBIYHMCIATH
BEPOSITHOCTb C MCIIOJIb30BaHUEM IpauyecKUX METO/I0B; IPUMEHSThH
(bOpMYIBI CIOXKEHUS ¥ YMHOKEHUSI BEPOATHOCTEH, (hOPMYITY TOIHOM
BEpOSATHOCTH, (opmyny bepHynnu, xomOuHatopHble (akTbl H
(GopMyJibl; OLIEHUBATh BEPOSTHOCTU pEAIbHBIX COOBITUN; YyMEHHE
OIICPUPOBATh IOHATUSAMHU: CIllydalHas BEIIMYUHA, DPACIPENEICHUE
BEPOSITHOCTEM,  MaTeMaTU4eCKOE  OKMJAHWE,  JUCHEpCUs |
CTaHJApTHOE  OTKJIOHEHHME CIy4yailHOH  BeIMYUHBI, (DYHKIHUH
pacupeneneHuss M IUIOTHOCTM PaBHOMEPHOrO, IOKAa3aTelIbHOTO H
HOPMAJIBHOT'O  pacCIpelelIeHU; YMEHHE HCIIOIb30BaTh CBOMCTBA
W3Y4YEHHBIX pacHpeleNeHnid JUisl pelleHus 3aaad; 3HaKOMCTBO C
HNOHATUSAMM:  3aKOH  OOJNBIIMX YHMCENI, METOAbl BBIOOPOUYHBIX
WCCJIE0OBAHUM; YMEHHE IPUBOAWTH IMPUMEPHI IPOSBICHUS 3aKOHA
OONBLIMX YMCEN B NPUPOAHBIX U OOLIECTBEHHBIX SIBICHUSAX; YMEHHE
ONEpPUpPOBATh  MOHATHSAMH: COYETAaHHWE, IIEPECTaHOBKA, YHCIIO
COYeTaHUl, 4YHCIO TNEePecTaHoBOK;, OWHOM HbloTOHA; yMeHHe
MPUMEHSITh KOMOMHATOPHbIE (DAKTBI M PACCYXACHUS JUISl pelIeHUs
3ajjay; OLCHMBATh BEPOSITHOCTU PEAIbHBIX COOBITUH; COCTaBIATH
BEPOSITHOCTHYIO  MOJEJIb W  HMHTEPIPETUPOBATh  IOJTYYEHHBIN

pe3ynbTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKA, HpsiMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YIJa, IUIOCKUH yroi,

JBYIPaHHBIA yroj, TPEXTPaHHBIN YTOJ, CKpEUIMBAIOIIMECs IMpsMbIE,




MapajuyIeIbHOCTh W TMEPHEHIUKYISIPHOCTh NPSIMBIX M TUIOCKOCTEH,
YroJl MEXIYy NPSMBIMH, YIOJ MEXIY MPSAMOM U IUIOCKOCTBIO, yroll
MEXIYy IUIOCKOCTSIMHU, pAaCCTOSSHUE OT TOYKH [0 TUIOCKOCTH,
paccTosiHue MEXIy NPSIMbIMHU, PACCTOSIHHME MEXIY IJIOCKOCTSAMU;
YMEHHE WCIOJIb30BaTh IMPH PEIICHUU 3aJad WU3YYCHHBIE (DAKTHI H
TEOpEMbl ITUIAHUMETPHUM; YMEHUE OICHUBATh pa3Mepbl OOBEKTOB
OKPY’KaIOIIIETO MHUPA; CTPOUTh MATEMATHUUYECKUE MOJIEIN C MTOMOILBIO
reOMETPUYECKUX TMOHITHM M BEJIUYMH, pellaTh CBSI3aHHbIE C HUMU

MPAKTUYCCKUC 3aJa4r

10

YMeHue OomnepupoBaTh IMOHATHUSAMHU: IUIOHANb (UTYPBl, OO0BEM
(Gurypel, MHOTOIpaHHMK, IPAaBUJIbHBII MHOTOTPAHHUK, CEUYCHHE
MHOTOTpaHHHKa, KyO, Mapajulejenunesa, npusMa, nupaMmuaa, Gurypa
U MOBEPXHOCTh BpAalLeHUs, LMIMHIpP, KOHYC, wmap, chepa, miomanb
cepsl, IUIOMAAb TMOBEPXHOCTH MHPaMHIbI, IPU3MBI, KOHYcCa,
WIMHApa, O00BbEM Ky0a, NPSAMOYIOJIBHOTO —HNapajJielienunesa,
NApaMuIbl, TPU3MBI, LWIAHIpPA, KOHyca, Imapa, pa3BEpTKa
IIOBEPXHOCTHU, CEYCHHS KOHYCA U LIMIIMHJIPA, [TapalIeIbHbIE OCH WU
OCHOBaHHWIO, CEYEHUe Ilapa, IJIOCKOCTh, Kacawomasics cdepsl,
LUIUHAPA, KOHYCa; YMEHUE CTPOUTb CEUYEHHE MHOIOI'PaHHUKA,
n300paxxaTb MHOTOTPaHHUKH, (PUTYPBI U TTOBEPXHOCTH BpAIIECHHUS, UX
CEYCHUS, B TOM YHUCIIE C MOMOILUBIO JIEKTPOHHBIX CPEACTB; YMEHHUE
NPUMEHSTh CBOMCTBA TIE€OMETPUYECKHX (UTYp, CaMOCTOSATEIbHO
dopMynupoBaTh ONpeNeNeHHs] H3ydaeMblX (Uryp, BBIIBUIATh
TUIOTE3bl O CBOMCTBAX W TMPU3HAKaX TI€OMETpUUYECKUX ¢uryp,
00OCHOBBIBaTH ~ WJIM  ONpOBEpraTb MUX; yMEHHE MPOBOJIUTH
KJaccupukanuoo ¢GUryp MO pa3IuyHbIM IPU3HAKaM, BBIOJIHATH

HCO6XOI[I/IMLIC AOMNOJIHUTCIBHBIC ITIOCTPOCHUA

11

YMeHue onepupoBarh MOHATHSAMH: JABM)KEHHE B IIPOCTPAHCTBE,
napajuleNIbHBIM  MEepeHoc, CHUMMETpPUSi Ha IUIOCKOCTM U B
IPOCTPaHCTBE, IOBOPOT, INpeoOpa3oBaHUe TMOAO0OHs, TMOAOOHbIE
burypsl; yMeHue pacrno3HaBaTh paBHbIE U MOJO0HBIE GUTYPHI, B TOM
qucie B INPUPOAE, HCKYCCTBE, AapXUTEKType; HCII0JIb30BaTh
reOMeTpPUYECKHE OTHOUIEHMs] TpH pEeUIeHHH 3a/Jay; HaXOAWUTh

TCOMCTPHUUYCCKUC BCIUYUHBL (I[J'II/IHa, yroJ, mjiomanb, 06’béM) npu




pelIeHNH 33734 U3 JAPYIHX YYeOHBIX TNPEJAMETOB M U3 PEaTbHOM
JKU3HU; YMEHHE BBIYMCIATH TIE€OMETPUUECKHE BEIUYMHBI (JIJIMHA,
yrojia, IUIomaab, OOBEM, IUIOMIAJb MOBEPXHOCTH), MCHOIB3YS
M3YYEHHbIE (POPMYJIIBI U METO/IbI, B TOM YHCJIE: IJIOIIA/lb TOBEPXHOCTH
OUpaMUIbl, TPU3MBL, KOHYCa, IMIMHIpPA, IUIOmanb chepsl; oObEM
Ky0a, MpsSMOYrojJbHOIO NapajUleNienunea, NTUPaMHUAbL, TPU3MBI,
IWIMHIPA, KOHYyCa, [Iapa; yMEHHE HAXOIUTh OTHOIIEHHE OO0BEMOB

MoTI00HBIX (pHUryp

12

YMeHHue OomepupoBaTh IMOHATHSAMHU: MPSIMOYTOJbHAas  CHUCTEMa
KOOpJAWHAT, BCKTOP, KOOPAWHATHI TOYKH, KOOPAWMHATBI BCKTOPA,
CyMMa BEKTOPOB, IMPOU3BEICHHE BEKTOpa Ha YHCIO, Pa3JIOKCHUE
BEKTOpa 1O 0a3ucy, CKaJSIPHOC MPOM3BEICHHUE, BEKTOPHOE
NPOU3BEACHUE, Yrojl MEXAy BEKTOpaMHU; YMCHHE HCIIOJIb30BaTh
BCKTOpHI)If/'I u KOOpZ[HHaTHI:Iﬁ MCTOJ HJIA PCIICHUSA T'COMETPUUCCKHUX

3a[a4 U 3a7a4 JPYTuX y4eOHbIX MPEAMETOB

13

YMeHue BbIOMpaTh MOAXOMSIIMI MeTOJ Ul pELIeHUs 3a1a4H;
IIOHUMAaHNE 3HAYMMOCTH MATEMATHKH B WM3YYCHHM NPUPOIHBIX U
OOIIECTBEHHBIX MPOLECCOB M SIBJIEHUI; YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTHUKH B UCKYCCTBE, YMEHHE IIPUBOAUTH
IpUMEPBl MATEMAaTUYECKUX OTKPBITUH POCCUHUCKOM M MHPOBOH

MaTE€MaTU4YeCKON HayKu




HHEPEYEHb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
EI'S 10 MATEMATHUKE

HpOBepﬂeMLIﬁ IJIEMEHT COAECPKaHUSA

Kon

1 Hucna u BIYUCICHUS

1.1 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOCTH HEIbIX YUCEl

- Pammonanbueie  uucna. OOBIKHOBEHHBIE M JECATHYHBIC JPOOH, IPOLIEHTHI,
' OeCKOHEeUHbIE IEPUOUUECKUE IpoOH

13 Apudmernueckuit KOpPEHb HaTypajabHOMN CTETICHHU. HevictBus c
' apu(METHYECKUMH KOPHSIMHU HATYpPAIbHOU CTETICHU

14 Crenenp ¢ nenbiM mokazareneM. CTeneHb € palUMOHAIBHBIM IOKA3aTEJIEM.
' CBolicTBa CTENEHU

s CuHyC, KOCUHYC M TaHIE€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YMCIOBOIO apryMeHTa

1.6 Jlorapudm umcna. JlecaTuuHbIe U HATypaJIbHbIE JTOrapH(pMbI

JlelicTBUTENbHBIE 4nCia. ApupMeTHUECKHEe ONepaluu C JIeHCTBUTEIbHBIMU
1.7 yucnamu. [lpubGnuxEéHHble BBIYMCIEHUS, NpPaBUia OKPYIJIEHUS, NPUKHUIKA U
OLICHKA pe3yJIbTaTa BBIYUCIICHNUN

1.8 ITpeoOpa3oBanue BoIpaXKeHUH

1.9 KomriekcHele yncna
2 VYpaBHEHMSI U HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS

2.2 HppaumnoHnanbHble ypaBHEHUS

2.3 Tpuronomerpruueckue ypaBHEHUS

24 [Toka3zaTenbHbIE U JOrapuPMUUECKUE YPAaBHEHHS

2.5 Lenbie u 1poOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 HppaunoHaibHpie HEpaBEHCTBA

2.7 [Toka3zaTenbHbIE U JOrapuPMHUUECKUE HEPABEHCTBA

2.8 TpuronomeTpruyeckue HepaBeHCTBA

2.9 CucreMpl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB




2.10

ypaBHeHI/ISI, HCPAaBCHCTBA U CUCTCMbI C IapaMCTpaMn

2.11 Matpuia cucTeMbl JIMHEWHBIX ypaBHEHUI. OnpeaenuTellb MaTPULIbL
3 OyHKIMH U TpaPuKH
31 OyHKIms, crocodsl 3amanus GyHkuuu. I'paduk ¢ynkuuu. BzaumHo oOpatHbie
' ¢dbyakuun. YErHbie 1 Heu€THBIC QyHKIMU. [leprognieckue GyHKIMH
OOnacte ompeneneHuss ¥ MHOXXECTBO 3HaueHUH QyHkumu. Hymu ¢yHkimu.
39 [IpoMexXyTKH 3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH ()YHKIIHH.
' MaxkcumyMbl 1 MUHUMYMBI QyHKIMH. HanGosbliee M HauMeHbllee 3HAYEHUE
(GyHKINN Ha TPOMEXKYTKE
33 CrenenHasi (yHKIMS C HAaTypaJbHBIM W LEJNBIM TOKa3areneM. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS n-Oi CTENIEHH
34 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku
3.5 IToka3zarenbHas u sorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspsiBa. AcuMnToTel rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIHMH,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUSI TOCIIEI0BATEILHOCTEN
38 Apudmernueckass W reoMerpuyeckas mnporpeccun. DopMmyna  CI0XKHBIX
' IIPOLIEHTOB
4 Havana maTemaTtnyeckoro aHanusa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 3IeMEHTApHBIX (QYHKIUN
[IpuMeHeHHe NPOU3BOAHOM K HCCIeAOBaHHIO (YHKIMH HAa MOHOTOHHOCTh WU
4.2 sKkcTpeMyMbl. HaxoxaeHrne HanOosbIIero ¥ HaMMEHBIIEr0 3HaueHUsl QyHKIUH
Ha OTpE3Ke
4.3 [lepBooGpasnas. MuTterpain
5 MHosxecTBa U JIOTHKa
5.1 MHo3ecTBO, oniepanuu HaJl MHOKecTBaMu. J{narpammel Oitniepa — BenHa
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus




7.1

@urypsl Ha IIJIOCKOCTH

7.2 IIpsiMBbIE U TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu

7.4 Tena v NOBEPXHOCTH BpallCHUS

7.5 KoopauHnaTsl 1 BEKTOPHI
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