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IHOACHUTEJIBHASA 3AIINCKA

Pabouas nmporpamma yuebHOTro Kypca «I'eomerpus» 6a30Boro ypoBHs JUIsi 00yUJarOMIUXCS
10 —11 xmaccoB pa3paborana Ha ocHOBe DeAepaqbHOTO TOCYJAPCTBEHHOTO 00Pa30BaTEIHHOTO
CTaHJapTa CcpelHero odmero oOpa3oBaHHs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUIA,
MPEeIbIBISEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPAIUIMI POCCHICKOTO 00pa3oBaHUS.
Peanuzamust  mporpaMMbl  o0ecrieuMBaeT — OBJaJIeHHE  KIIOYEBBIMH  KOMIIETEHIUSIMU,
COCTaBJIAIOIIMMU OCHOBY JIA CaMOpPas3sBUTHUA W HCHIPCPBIBHOI'O O6pa30BaHI/ISI, OECI0CTHOCTh
OOIIEKYJIETYPHOT 0, TMYHOCTHOTO U TIO3HABATEILHOTO PA3BUTHUS JINYHOCTH O0YUAIOIINXCA.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTO Kypca Te€OMETpUM Ha YpPOBHE CPEIHETrOo OO0Iero oOpa3oBaHUS
00yCJIOBJ€HAa NPaKTHYECKOW 3HAYMMOCTBIO METAlPEIMETHBIX M NPEAMETHBIX pPe3yJbTaTOB
0o0y4yeHHs T€OMETPHM B HAlpaBJIEHUHM JMYHOCTHOIO Pa3BUTUS OOydYaromuxcs, (GOpMHPOBAHUS
(YHKIMOHAJIBHONH MaTeMaTW4ecKOW TPaMOTHOCTH, H3YyUYEHHs IPYTUX Y4eOHBIX JUCLMUIUIMH.
PazButne y oOydaromuxcsi MPaBUIBHBIX MPEJICTABICHUH O CYIIHOCTH U MPOUCXOXKACHUHU
reOMEeTPUYECKUX a0CTpaKIUi, COOTHOLIEHUH PEATBbHOTO M UACATBHOT0, XapaKTepe OTPaKEHUs
MaTE€MaTUYECKON HAayKOM SIBIICHUH U IIPOLIECCOB PEAIBHOIO MHUPA, MECTE TEOMETPUU B CUCTEME
HayK M pOJIM MaTeMaTHYeCKOro MOJEIUpPOBaHUS B HAYyYHOM IIO3HAaHUM U B IPaKTHKe
croco0cTByeT (OPMHUPOBAHMIO HAYYHOTO MHUPOBO33PEHUS Y4YallUXCS, a TaKKe KadecTB
MBILIEHHSI, HEOOXOAUMBIX JUISl afaNTallii B COBPEMEHHOM OOILIECTBE.

I'eomerpus sBisieTcsl OAHMM U3 0a30BBIX IMPEIMETOB HA YPOBHE CPEJHEro OOIIEro
o0pa3oBaHMs, TaK KaKk 0OeCleurBaeT BO3MOXKHOCTh M3yU€HHs KaK JUCIHIUIMH €CTECTBEHHO-
HAy4YHOW HAIIPaBJIIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MmblluIeHUE, (GopMHpyeMOe MpU H3YyYEHUH OOYyYaroIIMMHUCA HOHATUHHBIX
OCHOB TE€OMETPUHM U IOCTPOCHHUU LEMOYKH JIOTUYECKUX YTBEPKICHUM B XOJA€ pEIICHUs
reOMETPUUYECKUX 3aJlady, yYMEHHE BBIJBUIaTh U OINPOBEPraTh TUIOTE3bl HEMNOCPEICTBEHHO
UCIONIB3YIOTCSL TPU PEIICHHWH 33/a4 €CTECTBEHHO-HAayYHOro IUKJIA, B YaCTHOCTU M3 Kypca
bu3uKH.

YMeHue OpUEHTHPOBAThCS B MPOCTPAHCTBE HWIPACT CYIIECTBEHHYIO pPOJb BO BCEX
o0JacTsIX AeATeNbHOCTH uenoBeka. OpHeHTalysi 4yelloBeKa BO BPEMEHH U MPOCTPAHCTBE —
HEO0XO/IMMOE YCIIOBHE €ro COIMaJIbHOTO OBITHS, (hopMa OTpak€HHsl OKpPY)KAIOILIEro MUpa,
YCIIOBHUE  YCIENIHOIO [O3HAaHUSI M  AaKTMBHOIO  IpeoOpa3oBaHUs  JEHCTBUTEIBHOCTH.
OmnepupoBaHre TPOCTPAHCTBEHHBIMHU 00pazaMu 00BbETUHSIET pa3Hble BUAbI YIeOHON U TPYI0BOM
NESTeNbHOCTH, SIBISETCS OJHUM U3 MPO(ECCHOHAIBHO BaXKHBIX KayeCTB, MOITOMY aKTyallbHA
3ajaya (pOpMHUPOBAHUSA Yy OOYyYarOMIMXCS MPOCTPAHCTBEHHOTO MBIIUIEHUS KaK Pa3HOBUIAHOCTH
00pa3HOro MBINUICHUS — CYIIECTBEHHOI'O KOMIIOHEHTa B IIOATOTOBKE K MPAKTHYECKOU
JESTeIbHOCTU TI0 MHOI'MM HalpaBJICHUSIM.

Lenb ocBOeHMsI MporpaMMbl yueObHOro Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00yUEHHS
— o0mieobpa3oBarenbHOe U OOIIEKYJIBTYpHOE pa3BUTHE OOydalOIIMXCs yepe3 obecredeHue
BO3MOKHOCTH MPHOOPETEHUSI W UCIIOJIb30BAaHMS CUCTEMAaTHUYECKUX T'€OMETPHUECKUX 3HAHWHA U
NeNCcTBUM, crienu(UIHBIX TEOMETPUH, BO3MOKHOCTH YCIEIIHOTO MPOJAODKEHNS 00pa30BaHus 1o
CHELUAIBHOCTSM, HE CBSI3aHHBIM C ITPUKJIAJHBIM UCIIOIb30BAHUEM F€OMETPUH.

[IporpaMmma mo reomeTpur Ha 0a30BOM YypOBHE NpeIHA3HA4YeHA Jsi OO0yYaroIIUXcCs
CpeAHel WIKOJbl, HE HCIHBITHIBABIINX 3HAUUTENbHBIX 3aTPyIHEHHH Ha YpOBHE OCHOBHOTO



obmero obpazoBanusa. Takum oOpas3oMm, oOydaromuecs Ha 0a30BOM YPOBHE JIOJKHBI OCBOUTh
O6HII/I€ MAaTE€MaTUYCCKUEC YMCHUs, CBA3AHHBIC CO CHGHI/I(l)I/IKOfI reoMETpru U H€O6XOI[I/IMI)IC JIIA
JKU3HU B COBPCMCHHOM O6III€CTBC. KpOMe 9TOr0, OHU UMCIOT BO3BMOKHOCTb U3YUUTh I'COMCTPUTIO
6osee ri1yO0KO, €ciH B JalibHEHIIEM BO3HUKHET HEOOXOIMMOCTh B T€OMETPUUECKUX 3HAHUSAX B
npodeccuoHanbHOM e TEIbHOCTH.

JlocTukeHne el OCBOEHUS MPOrpaMMbl 00ECTIEUNBACTCS PEIICHHEM COOTBETCTBYIOIIUX
3aga4. [IpuoputeTHBIMU 3ajauaMu OCcBOeHHs Kypca «I'eomerpun» Ha 6a30BoM ypoBHE B 10—11
KJIaccax SIBJISFOTCS:

e (QopMHpOBaHUE TMPEICTABICHUS O TEOMETPHUH KaK YacTH MHUPOBOH KYyJIbTYypbl H

OCO3HAHUE €€ B3aUMOCBSI3U C OKPY’KaIOIUM MUPOM;

e (QopmupoBaHUE TPEACTABICHUS O MHOTOTPAHHUKAX M Telax BpaLICHUS Kak o
BaXKHEUIINX MaTeMaTHYECKUX MOZCIIAX, MO3BOJIAIOIINX OMUCBHIBATH U U3YYATh PA3HLIC
SIBJICHHS OKPYKAIOILIEro MUpPa;

e (QopmHupoBaHUE yMEHMs DPACIIO3HABATh Ha uYepTeX)ax, MOJENIAX U B PEaJbHOM MHpE
MHOTOIPAHHUKH U TeJla BPAILICHHUS,

e OBJAJICHHE METOJaMU pelIeHHs 33Jad Ha T[OCTPOCHHS Ha H300paMKeHHsIX
MPOCTPAHCTBEHHBIX (DUTYD;

e (QopmMHupoBaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHUSMU O MHOTOIpAaHHUKAX U
TeJax BPAILEHUS U UX OCHOBHBIMU CBOWCTBAMU;

® OBJIQJICHUE AJITOPUTMAMH PEIICHUS OCHOBHBIX THUIIOB 3ajay; (OpPMHUPOBAHHE yYMEHHUS
MPOBOJIUTh  HECJIOKHBIE  JIOKAa3aTelIbHbIE  PACCyXJIEHHUS B  XOJ€  peUICHUs
CTEpEOMETPUUECKHX 33Ja4 U 33]1a4 C IPAKTUUECKUM COJIEPKAHUEM;

® pa3BUTHE WHTEIUIGKTYalIbHBIX W  TBOPYECKHX CIOCOOHOCTEW  oOyuaromuxcs,
MMO3HABATEIILHOM AKTUBHOCTH, HCCIICAOBATCIbCKUX yMeHHﬁ, KPUTUYHOCTH MBIIIJICHUSA

e (QopmupoBanue (HYHKIIMOHATBLHOW TPAMOTHOCTH, PEJICBAHTHON TI'€OMETPHH: yMEHHE
pacrio3HaBaThb IMPOABJICHUA FrCOMETPHUICCKUX HOHSITI/II>'I, 00BEKTOB U SaKOHOMCpHOCTeﬁ B
pEaIbHBIX JKU3HEHHBIX CUTYallUAX W IMPU HU3YyUYEHUHU IPYTUX Y4EOHBIX MPEIMETOB,
MPOSIBJICHUS] 3aBHCHUMOCTEM M 3aKOHOMEpHOCTeW, (OopMyIHpoBaTh HUX Ha S3bIKE
reoMeTpUd M CcO37aBaThb T'€OMETPUYECKHE MOJENH, MPUMEHSATh OCBOCHHBIN
reOMETPUYECKUN ammapaT A pelIeHHs MPaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OIICHUBATD MOJYYCHHBIE PE3yJIbTATHI.

OTnuunTensHOH 0COOEHHOCTBIO MPOTPAaMMBI SIBJISETCS BKIIOUYEHHE B KypC CTEPEOMETPHU
B Hauaje €ro Hu3y4yeHus 3aJay, pellaeMblX Ha YPOBHE HHTYUTUBHOIO TIO3HAHUS, U
orpeneIEHHBIM 00pa3oM OpraHW30BaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYCCKOro " TMPOCTPAHCTBCHHOT'O MBINUICHUA, CTUMYJIUPYCT IMPOTCKAHUC HWHTYHUTHBHBIX
MIPOLIECCOB, MOTUBUPYET K JajbHEeHIIeMy U3yUEHHIO TIPEeIMETA.

HpennhoeHI/Ie OT}IaéTCH HariIi1IHO-KOHCTPYKTUBHOMY MCETOAY 06yquI/m, TO €CThb
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-MPAKTHUECKON
JesTenbHOCTH. PasBUTHE MPOCTPAHCTBEHHBIX TMPEJCTaBICHUNA y ydalluxcs B Kypce
CTEPEOMETPUH NMPOBOJUTCSA 3a CUET PELICHUS 33/1a4 Ha CO3JaHHE MPOCTPAHCTBEHHBIX 00pa3oB U
3ajjay Ha OIEpUPOBAaHUE MPOCTPAHCTBEHHBIMU oOpazamu. Co3manue oOpasza MPOBOIUTCS C
OTIOPOM Ha HATJISIIHOCTb, a ONIEpUPOBAHUE 00pPa30M — B YCIOBHSIX OTBJICYEHHUS OT HAIJIAIHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO COJIEPIKaHuUs.

OcHOBHBIE cozepkaTenbHble JuHUKA Kypca «['eomerpum» B 10-11 Kkiaccax:
«MHororpanHukny, «lIpsMble U MIOCKOCTH B MPOCTpaHCTBE», «Tena BpamieHus», «BekTopsl u
KOOPJMHATHI B IPOCTpaHCTBEY». DopMUpOBaHHE JOTHYECKUX YMEHUI pacipeensseTcss He TOJIbKO



M0 COJIEpPKATENbHBIM JUHUSAM, HO W IO ToJaM OOy4YeHHs Ha YpOBHE CPEIHEro OOIIero
o0Opa3oBaHws.

Conepxanne o00pa3oBaHHs, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yJbTaTaM OCBOCHHS
paboueii mporpamMMBbl, pactpeeIEHHBIM 0 ToAaM 00yYeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
4TOOBI OBJIAICHUC TCOMETPUICCKUMU IIOHATUAMHA )51 HaBBbIKaMU OCYIICCTBIIAIOCH
MOCJICIOBATEIBHO W IOCTYMATENIBHO, C COOJIFOJICHHMEM IPHHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKITIOYAJIMCH B OOIIYIO0 CUCTEMY F€OMETPUYECKUX MPEICTABICHUH 00yYatonixcs,
pacumpsis ¥ yrayouss e€, o0pasys IpOUHble MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reomerpun orBoauTtcs 2 yaca B Hegento B 10 kimacce u 1 yac B Henmento B 11
KJIacce, BCEro 3a JBa roja oOy4enwus - 102 yaeOHbIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

[IpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATHS cTepeoMeTpHuH. Touka, mpsmasi, MIOCKOCTh, TpocTpaHCcTBO. [loHATHE
00 aKCMOMAaTUYECKOM MOCTPOEHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUHU U CIEICTBUS U3 HUX.

B3auMHoe pacrnosioxkeHue MpsIMbIX B MPOCTPAHCTBE: MEPECEKAIOIIUECs, TapaljiebHbIe U
CKpenuBaromuecss npsmMbie. [lapaniaenbHOCTh MNPSAMBIX M IUIOCKOCTEM B IMPOCTPAHCTBE:
napajuleJibHble TpsIMblE B IPOCTPAHCTBE; MApaJUIENIbHOCTh TPEX MNPSAMBIX; MapalljeIbHOCTb
IpsIMOH M IUIOCKOCTH. YTJIBI C COHANpaBJIE€HHBIMUA CTOPOHAMM; YIOJ MEXIy MpSMBIMH B
npoctpaHcTBe.  [lapanmnenbHOCTh  TUIOCKOCTEW:  MapajulesibHblE  IJIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TuIockocTel. [Ipocreiiume nmpocTpaHcTBEHHbIE PUTYpPhI Ha MIIOCKOCTHU: TETPadap,
KyO, napajieenumnea; MoCTPOSCHHE CEUSHHIA.

[lepneHUKyISIpHOCTE HPSAMOM M IUIOCKOCTH:  MEPHEHAUKYJSpHbIE TMpsIMbIE B
MPOCTPAHCTBE, TMpsIMbIE TMapajuieNibHbIE M MEPHEeHIUKYISPHbIE K IUJIOCKOCTH, MPU3HAK
NEePHNEHANKYISIPHOCTA TOPSIMOM M TUJIOCKOCTH, TEOpeMa O MpSAMOW NEPHeHAUKYJISIPHON
IUIOCKOCTH. YTJBl B NMPOCTPAHCTBE: Yrojl MEXAY MPSIMOM M IUIOCKOCTBIO; JABYTPAHHBIN Yrod,
JUHENHBINA yron AByrpaHHoro yria. [lepneHaukysasp M HakJIOHHbBIE: pPACCTOSHHUE OT TOYKH [0
IUIOCKOCTH, PAacCTOSIHUE OT MPSMOMl 10 TJIOCKOCTH, MPOEKIHs (QUIypbl Ha IUIOCKOCTbD.
[lepnieHAUKYISPHOCTD TUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH ABYX IJIocKkocTeil. Teopema
0 TPEX MEepHEeHIUKYIpax.

MHOrorpaHHUKH

[lonsiTMe MHOTOTrpaHHUKA, OCHOBHBIE DJJIEMEHTHl MHOTOIPAHHHMKA, BBITYKJIbIE U
HEBBIITYKJIbIe MHOTOIPAHHUKH; pa3BEPTKAa MHOTOrpaHHuKa. [Ipu3ma: n-yroiapHas npusma; rpaHu
Y OCHOBAHUS MPU3MBI; TIpsiMasi M HAKJIOHHAs! MPU3MbI, OOKOBAs U MOJIHAS IOBEPXHOCTh MPHU3MBI.
[Tapannenenumnen, NpsMOyroJibHbIN Napajuiesienunes U ero cpoiictea. [Iupamupa: n-yroiapHas
nUpaMuja, TpaHU U OCHOBAaHUE NUPaMHUJbl; OOKOBas W IOJIHAS IMOBEPXHOCTh IMHUPaMUJIBI;
nmpaBUibHAs W Yyceu€HHAs THpamMuia. OJIEMEHThl TPU3Mbl W mupaMujbl. [IpaBuiibHBIE
MHOTOTPAHHUKHU: TOHATHE NPABUJIBHOTO MHOTOIPAHHMKA; MPAaBWIbHAs NpHU3Ma U MpPaBUIbHAS
MUpaMK/a; MpaBUiIbHAs TPEyroibHasl MUpaMKIa U IPaBUIBHBINA TeTpadap; kyO. [IpencraBienue
O TMPaBUJIBHBIX MHOTOTPAaHHUKAX: OKTa’Ap, AOJAEKadIp u ukocadp. CedyeHHs NpU3MBI U
MUpaMU/IBbL.

CuMMeTpusi B NPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, MPSIMOW, IJIOCKOCTH.
DneMeHThl CUMMETPUH B MMpaMUAAX, MapajliesenuIieax, IpaBUIbHbIX MHOTOTpaHHHUKAX.

Brruucnenue 35eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lnomans 60koBoit
MOBEPXHOCTU M TIOJHOM MOBEPXHOCTH MPSAMOM MPHU3MBI, IUIONIA/b OCHOBAaHUM, Teopema o
OOKOBOI TMOBEPXHOCTU MPsAMOI mpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH
MPaBWJIbHON MUpaMHUIbI, TeopeMa o Iulomaau yceu€HHou mnupamupisl. [lonstue o6 oOnEMme.
O0BEM TUPaMUIBI, TPU3MBIL.

[TonoGHuble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAy IUIOMIASIMH IOBEPXHOCTEH,
00BEMaMH TOJOOHBIX TEIT.

11 KIIACC

Tena Bpamenus



[{uinHapuyeckass MOBEPXHOCTb, 00pa3yollue IMIMHAPHUYECKOW TOBEPXHOCTH, OCh
[WIMHAPUYECKON TIOBEpXHOCTH. L{MmrHIp: ocHOBaHUS W OOKOBasi MOBEPXHOCTh, OOpasyromas u
0Cb; IJIOMIa/1b OOKOBOW U MOJIHON MOBEPXHOCTH.

KoHnueckass moBepxHOCTh, 0Opa3ylolue KOHMYECKOM IMOBEPXHOCTH, OCh U BEpIIMHA
KOHUYeCcKol moBepxHOcTH. KoHyc: ocHOBaHuMe M BeplIMHA, OOpasyromias M OCh; IJIOLIAAb
OOKOBO M TOJIHOM MOBEPXHOCTU. YCEUEHHBIH KOHYC: 0Opa3ylollre MW BbICOTA; OCHOBaHHS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: ueHTp, pamuyc, IuUameTp; IUIOMIAAb MOBEPXHOCTH cdepsl. B3ammuoe
pacriosioskeHue cepbl U INIOCKOCTH; KacaTesbHas IIIOCKOCTh K cepe; miomas chepsl.

N300paxenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka nuIMHIpa U KOHyca.

KomOunammu Ten BpalieHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OIMMCAHHBIA OKOJIO
cdepsl; chepa, BIMCAaHHAS] B MHOTOIPAHHUK, WM TEJIO BPAILEHHS.

[Tonsitue 00 oO0BEMe. OcHOBHBIE CBoOHCTBA 00BEMOB Ten. Teopema 00 00BEME
IPSAMOYTOJIBHOTO Mapajuienenumneaa U ciaeactsus u3 He€. OO0bEM 1umuHIpa, KoHyca. O0BEM
11apa 1 Iiomaab chepsl.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAy IUIOMIAISIMH TOBEPXHOCTEH,
00bEMaMU MOT00HBIX TEJ.

Ceuenust uuiaMHApa (MapajulelbHO W NEPHIEHAUKYJISPHO OCH), CEYEHHs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIINHY ), CEUECHUS 11apa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocTu U B mpocTtpaHcTBe. CI0KEHNE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHUE
BEKTOpa Ha 4ucio. Pa3noxeHwe BeKTOpa MO TPEM HEKOMIUIAHApHBIM BekTopaM. llpaBuio
napajuienenunena. Penenne 3anad, CBI3aHHBIX ¢ IPUMEHEHUEM NIPABUII ACUCTBUN C BEKTOPAMH.
IIpsimoyronbHas cucreMa KoopaMHAT B mpocTpaHcTBe. Koopaunatel Bekropa. I[lpocreiimme
3aJaud B KOOpAMHATax. Yroia Mexay BekTopamu. CKalspHOE NPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB Mexay HpsIMBIMU M IUIOCKOCTSIMH. KOOpAHWHATHO-BEKTOPHBIM METOJ IpH
pEeLICHUN T€OMETPUYECKUX 3a1ad.



IIVTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JlngHOCTHBIE PE3yNbTaThl OCBOCHHUSI MPOrpaMMbl y4eOHOTO mpeamera «MaTtemaTuka»
XapaKTepU3yHTCs:

I'pa:xxnanckoe BocnuTaHue:

c(OPMUPOBAHHOCTBIO TPAXMTAHCKOW TMMO3UIUK OO0ydYaromerocs Kak AakKkTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHUHCKOTO OOIIECTBa, MPEICTaBICHUEM O MAaTeMaTHYECKHUX OCHOBAaX
(YHKITMOHUPOBAHUS PA3IUMIHBIX CTPYKTYp, SBICHHUH, TPOIEIyp TpaKIaHCKOTO oO0IecTBa
(BBIOOpPHI, OMPOCHI M Tp.), YMEHHUEM B3aUMOJCHCTBOBATH C COIMAIBHBIMM HMHCTUTYTaMU B
COOTBETCTBHUH C UX QYHKIMSIMH U Ha3HAYCHHEM.

IlaTpuoTHYeckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCHICKON TPaTaHCKOW UACHTUYHOCTH, YBAKEHUS K MPOILIOMY
M HACTOSIIEMY pPOCCHUHCKON MaTeMaTWKH, LEHHOCTHBIM OTHOLIEHHEM K JIOCTHKEHUSIM
POCCHUICKHMX MAaTeéMaTUKOB M POCCHUMCKOW MAaTEMAaTHYECKOM WIKOJbI, K HCIOJb30BAaHUIO ITHX
JTOCTHKEHUI B IPYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHMWEM JYXOBHBIX IICHHOCTEH pPOCCHICKOTO Hapona; Cc(HOPMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOrO MOBE/ICHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM
JTOCTIKCHUM HAYKU W JIEATEILHOCTHIO YUEHOTO; OCO3HAHWEM JIMYHOTO BKJIAaJla B TTOCTPOCHHUE
YCTOHYMBOTO Oy TyIIero.

JcTeTHYeCKOe BOCIMTAHME:

ACTETUYECKMM  OTHOLIEHWEM K  MHUPY, BKIIOYas JCTETHUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEIICHUH, pacCyk ACHUN; BOCIPUUMYUBOCTBIO K
MaTeMaTUYeCKUM acTieKTaM Pa3IuYHbIX BUIOB UCKYCCTBA.

Du3uvecKoe BOCIUTAHME:

chOpPMUPOBAHHOCTbIO yMEHHS TPUMEHATh MaTeMaTHYecKue 3HaHHMS B HHTepecax
310poBOro M 0e30MmacHOro 0o0pasza KXWU3HHW, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 37I0POBBIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBINA PEXUM 3aHATHH U OTIbIXa, peryisipHas (uznyeckas
aKTUBHOCTD); (DU3MUYECKOTO COBEPIICHCTBOBAHUS, MPHU 3aHATHUSIX CIOPTUBHO-03JOPOBUTEIHHOM
NS TENbHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IEHHOCTH TPYIOIIO0US; MHTEPECOM K Pa3IUYHBIM
chepam npodeCCHOHATBHON EATEIHHOCTH, CBSI3aHHBIM C MAaTEMATHKOW M €€ MPWIOKCHUSIMH,
YMEHHEM COBEPINATh OCO3HAHHBIM BBHIOOp Oyaymiel mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIC
KU3HCHHBIC IUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaT€MaTHUYECKOMY OOpa3oBaHUI0 M
caM000pa30BaHUIO0 Ha TMPOTSHKEHUH BCEW JKU3HU; TOTOBHOCTHIO K AaKTHBHOMY YYacTHIO B
pEIIeHNHU IPAKTUYECKUX 3314 MaTeMaTUYECKOM HalpaBICHHOCTH.

JKO0JIOTHYECKOEe BOCITUTAHME:

c(hOPMHUPOBAHHOCTHIO JKOJOTUYECKONW KYyJNbTYypbl, MOHHUMAaHHEM BIUSHHUS COIUAIBHO-
SKOHOMHUYECKUX TPOILIECCOB HA COCTOSHHE MPUPOJHONW U COIHMAIBHOW Cpeibl, OCO3ZHAHHEM
JIO0AJBHOTO  XapakTepa  OSKOJOTMYECKHX  MpoOJjeM; OpUeHTalued Ha  IpUMEHEHUE
MaTeMaTHUYeCKUX 3HAHUM Ui pelieHus 3aJad B 00JIaCTH OKpYXKarollel cpeibl, IUIaHWPOBAHUSA
MTOCTYTIKOB M OIICHKU WX BO3MOKHBIX TIOCIIEACTBUMN ISl OKPY KAIOIIEH CPEeIbl.

ILleHHOCTH HAYYHOT O MO3HAHMS:_



Cc(OPMHPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSL HAYKH U OOLIECTBEHHOM MPAKTUKH, TOHMMAaHUEM MaTeMaTUYECKON HayKu Kak chepsl
YEJIOBEUECKON JIEATEIIbHOCTH, ITAOB €€ Pa3sBUTUSA U 3HAYMMOCTH JUIS Pa3BUTHUS LIMBWIN3ALUY;
OBJIAZICHUEM SA3BIKOM MATEMAaTHKHM M MaTE€MaTHYECKOM KyJIbTypOM Kak CPEICTBOM IO3HAHUSA
MHpa; TOTOBHOCTBK) OCYLIECTBJISATh HPOEKTHYIHO W  HCCIEN0BATEIBCKYIO JIEATEIbHOCTh
WHJUBUIyaJIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

MertamnpeameTHbIe pe3yIbTaThl OCBOSHHS MPOrpaMMBbl y4eOHOTO npenMeTa «MaremaTuka
XapaKTepU3ylOTCsS  OBJAJCHHEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHLIMU  OelCmBUAMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMEUSAMU,  YHUBEPCAILHOIMU — PecyIsmUGHbIMU
oelicmseusmu.

1) Vuusepcanvuvie nosnasamensnuie oeiicmaus, obecneyusaiom gopmuposanue 6a308vix
KOZHUMUBHBIX NPOYECCO8 00VUaArOWUXCcsi (0CBOEHUE MemO008 NOZHAHUSL OKPYICAIOWE20 MUpA,
npUMeHeHUe 102UYeCKUX, UCCIe008aMeNbCKUX onepayull, ymeHul pabomams ¢ uHgopmayuetl).

ba3oBble JlornyecKue NeiCTBHA:

® BBIIBJAATH M XapaKTEPH30BaTh CYIICCTBCHHBIC MPHU3HAKH MATEMaTHUYECKUX OOBEKTOB,
MOHSATHM, OTHOUICHUH MEXIy IMOHATUSAMH; (HOPMYITUPOBATh OIpENCJICHUS] MOHATHUH;
yCTaHABJIMBAThH CYIIECTBEHHBINA MPU3HAK KJIACCH(HUKAIINN, OCHOBAHHSA /ISl 0000IIeHNUs
U CpaBHEHMUsI, KPUTEPUHU TIPOBOJMMOTO aHAIH3a;

e BOCIPUHMMATh, (HOpPMYyIUpPOBaTh U MPEOOPA3OBBIBATH CYKIEHHS: YTBEPAUTEIIbHBIE U
OTpHLIATEeNIbHBIE, €AUHUYHBIE, YACTHBIC U O0INE; YCIOBHBIE;

e  BBIIBJIATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEYHs B (aKTax,
JTaHHBIX, HAONIOJCHUAX M YTBEPXKICHUSX; MpeIJiaratb KPUTEPUU Ui BBISBICHUS
3aKOHOMEPHOCTE ¥ IPOTUBOPEUHIA;

e JenaTh BBIBOJBI C HMCIIOJIB30BAaHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKIIOYeHUH, YMO3AKIIOUCHHI TI0 aHAJIOTHH;

® IIPOBOJUTH CAMOCTOSITEIIHHO JIOKA3aTeIbCTBA MATEMAaTHUECKUX YTBEPKACHUH (TIpsMbIe
U OT TMPOTUBHOIO), BBICTpAMBATh aPTyMEHTALMIO, TIPUBOIUTH TPHMEPHl |
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS W BBIBOJIBI;

e BRIOMpaTh CrOCOO pemeHuss y4eOHOH 3anaun (CpaBHUBATh HECKOJIBKO BAapHAHTOB
peleHns, BEIOUpaTh HanboIee MOIXOMANIMNA C YIETOM CaMOCTOSITEIIEHO BBIICTICHHBIX
KpUTEPUEB).

Ba3oBbie ncciienoBaTeIbcKkue 1eiCTBHA:

® WCIOJB30BAaTh  BOMPOCHl  KAaK  HCCIEAOBATENBCKUH  WHCTPYMEHT  TO3HAHUS;
(bopMyIHpPOBaTH BOMPOCH, (PUKCUPYIOIIHE MPOTHBOPEUYHUE, MPOOJIEMY, YCTaHABINBATh
HUCKOMOE M JaHHO€, (OPMHPOBATH THIIOTE3Y, APTyMEHTHPOBATH CBOIO ITO3UIIHIO,
MHEHHE;

® I[IPOBOJUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIA AKCIEPUMEHT, HCCIEIOBAaHUE TI0
YCTQHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKOoro oObeKTa, SBJICHHs, Ipolecca,
BBISIBIICHUIO 3aBICUMOCTEH MEXIYy 00bEKTaMU, SIBICHUSIMH, IIPOLIECCAMU;

® CaMOCTOATENIbHO  (hopMynupoBaTh O0OOOIIEHHMS M BBIBOABI 10  pe3yJbTaTam
MPOBEAEHHOTO HAOIIOJCHHUS, UCCIIEAOBAHMS, OIEHUBATH JJOCTOBEPHOCTH TOIYYEHHBIX
pe3yabTaTOB, BHIBOJIOB U 0000IICHMIA;



IMPOTrHO3UPOBATh BO3MOKHOC PAa3BUTUC ITPOLCCCA, 4 TAKIKC BbIABUI'aTb IIPCAIIOJIOKCHUS
O €I'0 Pa3BUTHHU B HOBLIX YCJIOBUSX.

Pabora ¢ unopmanmeii:

BBIBIIATH Ae(DUIMTH MH(OpMANNK, TaHHBIX, HEOOXOJUMBIX JUIS OTBETa HA BOIPOC U
ISl peLIeHus 3a1a4H;

BBIOMpaTh MHQGOPMAIMIO U3 HCTOYHUKOB PA3IMYHBIX THIIOB, AaHAIW3UPOBATH,
CHCTEMaTU3UPOBATh U MHTEPIPETHPOBATH MHPOPMALIMIO Pa3IUYHBIX BHJIOB M (POpM
NPEJICTaBIICHHUS;

CTPYKTYypUpOBaTh HMH(OpMaIMio, MpeaCTaBIsATh €€ B  pPa3lIMuHbIX (opmax,
WILTIOCTPUPOBATH TpadUUecKy;

OLIEHMBATh HAAEKHOCTh HH(GOpPMAIMKA MO CAMOCTOSATENBHO C(HOPMYITUPOBAHHBIM
KPUTEPHSM.

2) VHusepcanvbHvle KOMMYHUKAMUBHbBIE Oelicmsus, 0becnedusaom coopmuposaHnocms
COYUATILHBIX HABLIKOB 00YYAIOUJUXCAL.
Oo0umenne:

BOCIIpUHHUMATh U q)OpMyJII/IpOBaTB CYKIACHUA B COOTBETCTBHUU C YCIOBHAMHU U LECIAMU
OOIIeHUS; SICHO, TOYHO, I'PAaMOTHO BBIPa)KaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX U
NHCHMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHUS IO X0y PEIICHHUS 3a/1a4d, KOMMEHTHPOBATh
HOJTy4YCHHBIH Pe3yJIbTar;

B X0JIe 0OCYKJCHUS 3a]]aBaTh BOIIPOCKI I10 CYIIECTBY 00CYKJaeMOil TeMbl, IPOOJICMBL,
pelmaeMoil  3aqa4yM, BBICKa3blBaTh HJACH, HAICJICHHbIE HA [OUCK pCIICHUS;
COMOCTAaBJIAThL CBOU CYXIACHHA C CYXICHUAMHU [JpYyrux Y4YaCTHHUKOB Jualiora,
OOHapy>KUBaTh Pa3lIMuMe M CXOACTBO MO3HIHI; B KOPPEKTHOH PopMe POpMyITHpPOBATH
pa3HOTJIACHS], CBOM BO3PaXKCHHUS;

NPE/ICTaBIATh PE3YJIbTaThl PEUICHUsS 3a]auH, YIKCIIEPUMEHTA, UCCIICIOBAHUS, MTPOCKTA;
CaMOCTOATECIILHO BI)I6I/IpaTB (1)0pMaT BBICTYIIJICHUA C y‘IéTOM 3aaa4 MIpe3CHTauuu U
0CcOOEHHOCTEW ayTUTOPHUH.

CoTpyaHuuecTBo:

MOHMMATh W WCIIOIH30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIAMBHIYyAIbHON PabOTHI
IpU pelleHud Y4YeOHbIX 3ajJad; MPUHUMATh 1€1b COBMECTHOM JeATeIbHOCTH,
IJJAHUPOBATh OPTaHU3AIMIO COBMECTHOW paboOTHI, pacmpenemsiTh BHUIBI padoT,
JIOTOBapUBaThCS, OOCYXKIaTh MPOLECC W pe3yldbTaT paboThl; 0000mAaTh MHEHHS
HECKOJIbKHUX JTIOJCH;

y4acTBOBATh B TPYNIOBBIX opMax paboThl (00cykaeHHs, 0OMEH MHEHUN, «MO3TOBBIC
HITYPMb» W WHBIC); BBHIMOJHIATH CBOIO YacTb pabOThl UM KOOPAMHHUPOBATH CBOU
JEUCTBHSI ¢ IPYTMMHU YWICHAMHU KOMaH/Ibl; OLIEHUBATh KA4eCTBO CBOETO BKJI/Ia B OOt
MPOIYKT MO KPUTEPHSIM, CPOPMYTUPOBAHHBIM YIaCTHUKAMU B3aMMOCHCTBHSL.

3) Vnusepcanvhvie pezynamuensle delicmsus, obecneyusaom GopmuposaHue CMulCl08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCIU.
Camoopranuzamnus:

COCTaBJIATH IJIaH, AJITOPUTM PEIIECHUS 3aJ]aui, BEIOUpaTh CIIOCO0 pPEeLIEHHsI C yUETOM
MMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apTyMEHTUPOBAThH U
KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ y4E€TOM HOBOW MH(pOPMALINH.

CaMOKOHTPOJIb:



e BJaJeThb HAaBbIKAMM I[IO3HABATEIbHOW pE(IEKCMM KaK OCO3HAaHHMS COBEPIIAEMBIX
JIEUCTBUI W MBICIUTENBHBIX MPOIECCOB, HX pPE3yJIbTAaTOB; BIAJIETh CHOCOOAMH
CaMOIIPOBEPKH, CaMOKOHTPOJIS IIpolecca M pe3ylibTaTa PElICHUS MaTeMaTH4EeCKON
3a/1auy;

® IPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPU PEIICHUM 3a]a4d, BHOCUTH
KOPPEKTUBHI B JIEATEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, AAHHBIX, HAlHJACHHBIX
OIMOOK, BBISIBICHHBIX TPYAHOCTEH;

® OIICHUBaTb COOTBETCTBHE pe3ylbTaTa LEIM U YCIOBUSAM, OOBSACHATH IPUYMHBI
JIOCTIDKEHHUST WM HEJOCTH)KEHUS PE3yJIbTaTOB JESATEIBLHOCTH, HAXOAWTH OIIUOKY,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

OmnepupoBaTh NOHATHIMH: TOUYKA, MPSMast, TNIOCKOCTb.

[TpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIICICTBUS M3 HUX MPH PEIICHUH TCOMETPHUSCKUX
3ajad.

OnepupoBaTh TOHATHSAMH: [MAPALICIBHOCTh W MEPHCHIUKYISIPHOCTh TPSIMBIX U
IJIOCKOCTEM.

KnaccuduimpoBaTs B3aMMHOE paclo0KEeHUE MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.

OnepupoBaTh TOHSATUSMHU: JBYTPaHHBIA yTOJN, TpaHH JABYTPAHHOTO yria, pedpo
JBYTPAHHOTO YyTJIa; TUHEHHBIN YToJl ABYTPAHHOTO YTIIa; TpaayCcHas Mepa JIBYTPAHHOTO yIiia.

OnepupoBarh MOHATHSIMH: MHOTOTPAHHUK, BBITYKJIBIH ¥ HEBBITYKJIBIH MHOTOTPAHHHK,
3JIEMEHTHI MHOTOTPAaHHUKA, TIPABUILHBI MHOTOTPAHHHK.

PacrioznaBaTh OCHOBHBIE BUbI MHOTOTPAaHHHMKOB (MHMpaMuAa; MpU3Ma, MPSMOYTOJIbHBIN
napajuiesenumnes, Kyo).

KnaccudunmpoBaTh MHOTOTpaHHHKH, BbIOMpass OCHOBaHHMA s KiacCUUKALUU
(BBIMTyKJIbIE ¥ HEBBIMYKJbIlE MHOTOTPAHHHUKH; TPABUIbHBIE MHOTOTPAaHHUKH; TIPSIMbIE H
HAKJIOHHBIE PU3MBI, TAPATIICIICITUTIC/IBI ).

OnepupoBath MOHITHSIMH: CEKYIIasl TNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBACHATH MPUHLIMIIBI IOCTPOEHUS CEUEHUI, UCIIOJIb3Ysl METOJI CIIEJIOB.

Ctpouth ceuyeHHss MHOTOIPAaHHUKOB METOJIOM CJIEJIOB, BBITIOJHATH (BBIHOCHBIE) TUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHU3Y.

Pemrate 3amaum Ha HaXOXICHHE TEOMETPUYCCKAX BEIWYMH 10 00pa3maM WM
aIrOpUTMaM, TPHUMEHsSI HM3BECTHbIE AHAIUTUYECKHUE METOAbl TpPHU PEIIeHUU CTaHJAPTHBIX
MaTeMaTHYeCKUX 3a7lad Ha BBIUMCICHHE PACCTOSHUN MEXIy IBYMS TOYKaMH, OT TOYKH [0
MPSIMOM, OT TOYKHU J0 TUIOCKOCTH, MEXIY CKPEIINBAIOIIUMUCS TIPSIMBIMHU.

Pemarp 3amaun Ha HaAXO0XKJCHHWE TEOMETPUYECKHX BEJIMYMH MO oOpasuam WU
QITOpUTMaM, TPUMEHSSI W3BECTHBIC AHAIUTUYCCKUE METOABl TPH PEIICHUU CTaHIAPTHBIX
MaTeMaTHYECKUX 3aj7lad Ha BBIYHCIICHHUE YTJIOB MEXIY CKPEUIMBAOIIUMHUCS MPSIMBIMH, MEXIY
MPSIMOM U TIOCKOCTBIO, MEXAY TUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Bbrauciate 00bEMBI U TUTOIIAAM TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpH3Ma, MUPaMUIa) C
MpUMEeHEeHHEeM (OpPMYJI; BBIUUCIATH COOTHOIIEGHUS MEXIy IUJIOMAASIMH TOBEPXHOCTEH,
00BEMaMK MOAOOHBIX MHOTOTPAaHHUKOB.



OnepupoBaTh TOHATUSMHU: CHMMETPHUS B TIPOCTPAHCTBE; IIEHTP, OCb M IUIOCKOCTH
CUMMETPHH; IISHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

W3Briekatp, nmpeoOpa3oBbIBaTh W MHTEPIPETUPOBATH MHPOPMAIHIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEeKaX U PUCYHKAX.

[IpumensaTh reoMerpuueckne (AKTBl I PEHICHHWS CTEPEOMETPHUYSCKHX — 3ajad,
MPE/IIOIArarolluX HECKOJIBKO IIaroB PEIICHUs, €CIU YCIOBUS NMPUMEHEHHs 3allaHbl B SIBHOM
dhopwme.

[TpuMeHsTh TPOCTEHINE MPOTPAMMHEIE CPEIICTBA M DIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI TIPU PEUICHUH CTePEOMETPUUECKUX 3a/1a4.

[TpuBomUTE TpUMEpPHl MAaTEMATHYECKHX 3aKOHOMEPHOCTEH B TMPHUPOAEC H IKU3HH,
pacro3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUU B UICKYCCTBE.

[TpuMeHATh TONMyYEeHHBIC 3HAHWS HA TMPAKTHKE: aHAJIM3UPOBATH pPEANbHBIC CUTYallud U
MPUMCHATh  W3yYCHHBIC TIOHATHS B  TPOIECCE IMOWCKAa  PEIICHUS  MaTeMaTHYCCKU
cOpMyITHPOBaHHOW TMPOOJIEMBI, MOJCIMPOBATH pEAbHBIC CUTYallMM Ha S3bIKE T€OMETPUH,
UCCIIEIOBATh TIOCTPOCHHBIC MOJICNIA C WCIIOJIb30BAHHEM T€OMETPUYCCKUX TIOHSATHH U TEOPEM,
amnmapara aireOpsbl; pelaTh MPaKTHUECKHUE 3a/1a49H, CBsI3aHHBIC C HAX0XKIEHUEM T€OMETPUICCKUX
BETTUYMH.

11 KJIACC

OmnepupoBatb TIOHSTUSIMH: HMIHHIpUYECKast MOBEPXHOCTb, oOpasyroiue
WIMHIPUYECKON OBEPXHOCTH; IIHIMHAP; KOHUYECKasi TOBEPXHOCTh, 00pa3yIolue KOHHUECKOH
MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (UIUHAP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI MOTYUYSHUS TEJl BPALLICHHUS.

KrnaccudummpoBaTh B3aUMHOE pacoiOKeHUE CPephl U MIIOCKOCTH.

OnepupoBaTh MOHATHSAMH: IIAPOBOM CETMEHT, OCHOBAaHME CETMEHTA, BBICOTA CETMEHTA;
IApOBOM CJIOM, OCHOBaHUE IAPOBOT0O CJIOS, BBICOTA MIAPOBOTO CIIOS; MIAPOBOM CEKTOP.

Boruncnsate 00bEMBI U TUIOIIAAN MOBEPXHOCTEH Ted BpALICHMs, T€OMETPUUECKUX Tell C
MpUMEHEeHuEM (HOpMYIL.

OnepupoBaTh MOHATHSIMH: MHOTOTPAHHUK, BIHMCAHHBIM B cepy U OMUCAHHBIA OKOJIO
cdepsr; chepa, BIUCaHHASE B MHOTOTPAaHHHUK MITH TEJIO BpPAIICHUS.

BBIUNCIIATE COOTHOLICHUS MEXIY IUIOMAASMU TOBEPXHOCTEH M 00bEMaMH MOJTOOHBIX
Tel.

N300paxkaTh n3ydaemble (GUTYpbl OT PYKH M C TPUMEHEHHEM IMPOCTBHIX YEPTEKHBIX
MHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) IIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00OBEMHBIX (PpUTYp: BHUI
CBEpXY, COOKY, CHH3Y; CTPOUTH CEUEHUS TEJl BPAIICHUS.

W3Bnekatb, MHTEPIPETUPOBATH U MPeoOPa30BBIBATh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTeKaxX U PUCYHKAX.

OnepupoBaTh NOHATHEM BEKTOP B IIPOCTPAHCTBE.

BEITONTHATE TEHCTBHS CIIOKEHUS BEKTOPOB, BEIUNTAHUS BEKTOPOB U YMHOXKEHHUSI BEKTOPA
Ha YUCI0, OOBACHATH, KAKUMU CBOMCTBAMU OHM 00JIaatoT.

[IpuMeHsTh MpaBuIIo Napasieienunea.



OmnepupoBaTh MOHATUSAMH: JICKaPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOJYJIb
BCKTOpAa, PaBCHCTBO BEKTOPOB, KOOPAWHATBI BEKTOpPA, YTOJ MEKAY BCKTOpaMH, CKAJIAPHOC
MPOU3BCACHUC BCKTOPOB, KOJINIMHCAPHBIC 1 KOMILIAHAPHBIC BEKTOPLI.

Haxoauts cyMMy BEKTOPOB M MPOU3BEICHHE BEKTOpA HA YUCIIO, YTOJI MEKIY BEKTOPaAMH,
CKaJIIpHOC IMPOU3BEACHUEC, PACKIaAbIBATh BEKTOP 110 JIBYM HECKOJUIMHCAPHBIM BEKTOPAaM.

3amaBaTh MIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIAMHAT.

[MpuMeHATh TeoMeTpuueckhe (akThl JJIsI pEIICHHS CTEPEOMETPUUECKHX  3ajad,
npeamnojgararomux HECKOJIbKO MaroB pPCIICHHA, C€CJIW YCJIOBUA NPUMCHCHUA 3aJlaHbl B SIBHOM
dopme.

Pemrate HpOCTefIHIHC TCOMCTPHUYCCKHUEC 3aaa4u Ha NPUMCHCHHUEC BCKTOPHO-KOOPANHATHOI'O
METoJIa.

Pemath 3amaun Ha JOKa3aTeIbCTBO MATEMATUYECKUX OTHOIICHHH W HaXOXKICHHUE
rCOMECTPUICCKUX BCIWYHH I10 o6pa3uaM WK ajiropuTtMaM, NMpUMEHAA U3BCCTHBIC MCETOALI IPHU
pELIeHUH CTAHAAPTHBIX MATEMAaTHYECKUX 3a71ad.

[TpuMeHATh TPOCTEUIINE MPOTrPaMMHBIE CPEACTBA U 3JICKTPOHHO-KOMMYHHKAITHOHHBIC
CHCTEMBI TIPU PEIICHUU CTEPEOMETPHUECKUX 3aj1au.

[TpuBoAMTH TpPUMEpPHI MATEMaTHUYCCKUX 3aKOHOMEPHOCTEH B TIPUPOJAEC U IKU3HH,
pacro3HaBath MPOSBJICHNE 3aKOHOB FT€OMETPUHU B HCKYCCTBE.

[IpuMeHATh NOJIydeHHBIE 3HAHMS HAa IPAKTUKE: AHAJIU3UPOBATH PEANBHBIE CUTyallUd M
OPUMEHATh  M3YYCHHbIE TMOHATHS B  MPOIECCe TMOWCKA  PEIICHHS  MaTeMaTHUECKH
chopMyITUpPOBAaHHOW MPOOJIEMBbI, MOJEIUPOBATH PEATbHBIC CUTyallMd Ha SI3bIKE TEOMETPHH,
UCCIIeI0BAaTh MMOCTPOCHHBIE MOJEIH C HMCIOJb30BAHHEM T'€OMETPHUYCCKHMX TOHATHH U TEOpeMm,
anmapaTa anreOpbl; pelaTh MPaKTUHICCKUE 3a]a4H, CBI3aHHBIC C HAXOXKICHHUEM T€OMETPHUUECKIX
BCIIMYHNH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Konn4yectBo 4yacos DJICKTPOHHBIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NpOrpamMmbl Bcero Konrponbneie | - lpaxtirecke o0pa3oBaTe/IbHbIE
padoThI padoThI pecypesI
1 BBenenue B ctepeoMeTpuro 10 bubmmorexa LIOK
https://m.edsoo.ru/1¢209¢e37
) [Ipsimble ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 | bubnnorexa [JOK
[TapanienbHOCTb MPSMBIX U IJIOCKOCTEHN https://m.edsoo.ru/1¢209¢e37
3 [TepnieHAMKYISAPHOCTD NPSIMBIX U 12 bubnuorexa [JOK
TUIOCKOCTEH https://m.edsoo.ru/1¢209¢37
4 VYTl MeXAy NPSIMBIMU U TTIOCKOCTSIMU 10 1 bubmiorexa OK
https://m.edsoo.ru/1¢209¢37
bu6nmoreka [JOK
. Muororpantitici i 1 https://m.edsoo.ru/1¢209e37
6 OO0BbEMBI MHOTOI'PaHHUKOB 9 1 bubmiorexa LIOK
https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CEUEHMUSI, pACCTOSIHUS U YTJIbI 4 1 bubmiorexa LIOK
’ https://m.edsoo.ru/1¢209¢37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KUIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3ie/ioB U TeM (uu¢posbIe)
Ne i/m KonTpobHbI IIpakTH4eckue
NMporpamMmbl Bcero o0pa3oBaTejibHbIE
e padoThI padoTbI
pecypcsl
1 Tema BpanieHus 12 bubmmorexa [TOK
patt https://m.edsoo.ru/1¢209¢37
bubmnoreka 1JOK
2 O0Be 5 1
DEMPLTEN https://m.edsoo.ru/1¢209¢37
3 BekTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1 Bubmmorexa LIOK
P pA pOCIp https://m.edsoo.ru/1¢209¢37
4 [ToBTOpenue, 060061IeHNE, 7 | bu6mmoreka [JOK
cHUCTeMaTHu3alus 3HaHUI https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0
ITPOI'PAMME
INOYPOUHOE IINIAHUPOBAHHUE
10 KJIACC
No KoaunuyecrBo yacos Jara JIeKTPOHHBIE IH(POBbIE
, Tema ypoxa KoHTpobHBI IIpakTHyeckue oGpasoBaTejbHbIE
n/n Bcero U3yYeHHs
e padoThl padoThI pecypchl
1 OCHOBHBIE TIOHATUS CTEPEOMETPHUU: 1 bubmumoreka [IOK

TOYKa, MPsIMast, TNIOCKOCTb,
npoctpaHcTBo. 1IpaBuna
U300paKEHNS HA PUCYHKAX:
M300paKEeHMsI TUIOCKOCTEH,

https://m.edsoo.ru/aecc77cd




napasuieTbHBIX MPSAMBIX (OTPE3KOB),
CepeIuHbl OTpe3Ka

[TonsTHA: nepecekarommecs
IUIOCKOCTH, ITEPECEKAIOIIHNECS
npsiMasi ¥ INI0CKOCTh

bubmnoreka 1IOK
https://m.edsoo0.ru/2d8a9¢99

[TonsaTHA: nepecekaromuecs
IUIOCKOCTH, ITEPECEKAIOIIHECS
npsiMasi ¥ INI0CKOCTh

Bbu6mmorexa [JOK
https://m.edsoo.ru/db685e73

3HaKOMCTBO C MHOTOI'paHHUKaMH,
n300pakeHNEe MHOTOTPaHHUKOB Ha
PUCYHKAX, Ha MPOCKIIMOHHBIX
gepTeKax

bubmnoreka 1IOK
https://m.edsoo.ru/a63959¢ed

HavanbHbie cBeieHus 0 Kyoe u

UPaMUJE, UX Pa3BEPTKU U MOJIEIH.

CeueHust MHOTOI'PaHHUKOB

bu6mmoreka [JOK
https://m.edsoo.ru/b30dff38

HavanbHbie cBeieHus 0 Kyoe u

MUPaMUJIE, UX Pa3BEPTKU U MOJICIH.

CeueHHS MHOTOT PaHHHUKOB

bubmuoreka [{OK
https://m.edsoo.ru/3d8ffd32

[ToHsiTHE 00 AKCHOMATHYECKOM
MIOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U
CJICZICTBUS U3 HUX

bu6mmoreka [IOK
https://m.edsoo.ru/Occ5cdfe

IlousitTe 06 aKCHOMAaTUYECKOM
MOCTPOEHUU CTEPEOMETPHHU:
AKCHOMBI CTEPEOMETPUH U
CIIEICTBUS U3 HUX

bu6mmoreka [JOK
https://m.edso0.ru/239c&cb4

[MoaaTHE 00 aKCMOMATUYECKOM
MOCTPOEHUU CTEPEOMETPHUHU:

bu6moreka [IOK
https://m.edsoo.ru/65¢6b106




AKCHOMBI CTCPCOMETPUHU U
CJIICACTBHUS U3 HUX

TToustre 00 aKCHOMATHUYECKOM
MOCTPOEHUU CTEPEOMETPHH:

bu6mmoreka [IOK

10 AKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/258fc245
CJICZICTBUS U3 HUX
B3anMHOe pacnionoxeHue npsMbIX
1 B IIPOCTPAHCTBE: NIEpECEKaroInecs, bubnnorexa [JOK
napayieIbHbIC U CKPEIINBAIOIITHECS https://m.edsoo.ru/1a2520f6
npsIMbIC
[MapannenbHOCTh NPSAMBIX U
TUTOCKOCTEH B IPOCTPAHCTBE:!
12 napasuieJbHble Epm\Tfile B brbmiorexa LIOK
https://m.edsoo0.ru/93ad36b3
POCTPAHCTBE; MAPAIIICTLHOCTD
TPEX MPSIMBIX
[TapannenbHOCTh NPSAMBIX U
13 IJIOCKOCTEN B IPOCTPAHCTBE: bubnnorexa [JOK
[MTapannenbHOCTh TPSAMOI 1 https://m.edsoo.ru/ee1d19b9
TUTOCKOCTH
14 VYrael ¢ cOHanpaBJIEHHBIMU bubnmoreka [JOK
CTOPOHaMU https://m.eds00.ru/9f4071b9
15 Yron Mexay npsMbIMU B bubmuorexa [{OK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npsMbIMU B bubmuorexa [{OK
MIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTh INIOCKOCTEN: bubnnorexa [JOK
napasuieJIbHbIe IOCKOCTH https://m.edsoo.ru/2e18{255
18 CaoiicTBa napamieabHbIX bubnnorexa [JOK




IUIOCKOCTEN

https://m.edsoo.ru/e504d656

[Ipocreiimye MpoCTpaHCTBEHHBIC

bu6mmoreka [JOK

19 (UIyPEI Ha [IOCKOCTH: TETPA AP, https://m.edsoo.ru/4a28dc02
KyO, mapasuiesenure;t
20 [TocTpoenue ceuenunit bubmmorexa OK
https://m.edsoo.ru/1d434d0f
21 [TocTpoenue ceuenunit bubmmorexa LIOK
https://m.edsoo.ru/ec26fe5d
Konrponbnas pabora no teme
” "[IpsiMbIe ¥ TIIIOCKOCTH B bubmuoreka [JOK
npoctpancTse. [lapamienbHOCTb https://m.edsoo0.ru/9a0a9%e56
NPsIMBIX U IJIOCKOCTEH"
[lepneHaAMKYISIPHOCTD MPSAMOMN 1
23 HJI(I?CKOCHTI/IZ};'IeppHeH,HI/IKyIJ)IHprIe Bubmiorexa LIOK
https://m.edsoo.ru/b19f6asd
IpsIMbIE€ B IPOCTPAHCTBE
24 [Ipsimble napasuienbHbIe U bubnnoreka [JOK
NEPICHANKYJISIPHBIE K TTIOCKOCTH https://m.edsoo.ru/0ac11c95
25 [Ipsimble napasuienbHbIe U bubnnoreka [JOK
NEPIEHIUKYJIIPHBIE K IJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHAuKyJISpHOCTH bubnuoreka LIOK
HpSIMOM U TIOCKOCTH https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak nepneHauKyJISpHOCTH bubnuoreka LIOK
IpSIMOH U TIIOCKOCTH https://m.eds00.ru/79165d15
)3 Teopema o mpsimoii bubmuorexa [JOK
NEPIEeHINKYISIPHON TIOCKOCTH https://m.eds00.ru/635¢5087
29 Teopema o mpsimoii bubmuorexa [JOK

MEPIECHIUKYJISIPHOM TIIOCKOCTH

https://m.edsoo.ru/bd374518




Teopema o psimMoi

bu6mmoreka [JOK

30 NEPHEHANKYJIIPHON TUIOCKOCTH https://m.edsoo.ru/7d18834b
[eprienuKyIAp ¥ HAKITOHHBIE:

31 paccTosiHUE OT TOYKH J0 bu6mmoreka [IOK
IUIOCKOCTH, PACCTOSTHUE OT MPSMOI https://m.edsoo.ru/33c¢477d3
710 TUIOCKOCTH
[eprienuKyIAp ¥ HAKITOHHBIE:

1 paccTOsIHUE OT TOYKH J0 bubnuotexa [IOK
IUIOCKOCTH, PAaCCTOSTHUE OT MPSAMO https://m.edsoo.ru/66fefadd
JI0 TJIOCKOCTH
[leprienuKynAp ¥ HAKIOHHBIE:
paccTOsIHUE OT TOYKH 10 bubnuorexa [IOK

33 .
IUIOCKOCTH, PACCTOSIHUE OT MPSIMOU https://m.edsoo.ru/a5b7b8e3
JI0 IJIIOCKOCTH
[leprienauKynAp ¥ HAKIOHHBIE:
paccTostHie OT TOYKH JI0 bubnuoreka LIOK

34 .
IUIOCKOCTH, PACCTOSTHUE OT MPSMOI https://m.edsoo.ru/dbee22bc
710 TUTOCKOCTH

35 VYIubl B IPOCTPAHCTBE: YIOJI MEXIY bub6nuoreka LIOK
OPSIMOM U TITIOCKOCTBIO https://m.edsoo0.ru/6b61b2b4

36 JIByrpaHHbIN yroJ, JUHEHHBINA YOl bub6nuoreka LIOK
JIBYTPAHHOTO yTJia https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbIil yroj, TUHEHHbBIN yros bubnnoreka [IOK
JIBYTPAHHOTO yTJia https://m.edsoo.ru/c7c777ed
[leprieH UKy ISAPHOCTB MJIOCKOCTEM:

38 HpI/II)3HaKII negnemeKynstHOCTH bubmiorexa LIOK

o https://m.edsoo.ru/ec3e2da3

JIBYX TIJIOCKOCTEH

39 [leprieH UKy ASIPHOCTD MJIOCKOCTEH: bubnuorexa [IOK




MPU3HAK TEPIICHIUKYISIPHOCTH
JIBYX TIJIOCKOCTEH

https://m.edsoo.ru/ed9e2a8e

[lepnieHqUKyIAPHOCTD MJIOCKOCTEM:

40 MPU3HAK NEPHEHIUKYIIPHOCTH brbsmorexa HOK
g https://m.edsoo.ru/ba75dc57
JIBYX TUTOCKOCTEH
41 Teopema 0 TpEX MeprHeHANKYIAPAX buommorexa LIOK
https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TpEX NEPHEHAUKYIIApAX Bubmmorexa LOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX neprneHANKYIApax bubmmorexa LIOK
https://m.eds00.1u/9f246736
KonTtponbHas paboTa no remam
44 "l[lepieHANKYISAPHOCTD MPSIMBIX U bubmuorexa [JOK
miockocte" u "Yriabsl MeXIY https://m.edsoo.ru/5b971ef3
MPSMBIMH U TUIOCKOCTSIMH"
[TonsiTHE MHOTOTpAaHHUKA,
OCHOBHBI€ 3JIEMEHTHI
45 MHOTI'OTPAaHHMKA, BBIITYKIIbIE U Bubmiorexa LIOK
’ https://m.edsoo.ru/2d24e873
HEBBIMTYKIIbIE MHOTOTPAHHUKH;
pa3BEpTKa MHOTOTPaHHUKA
[Ipusma: n-yronpHasi mpu3Ma; rpaHu
46 Y OCHOBAHMS MIPU3MBI; TIpsiMast U bubmuorexa [JOK
HaKJIOHHAs PU3MbIL; OOKOBas U https://m.edsoo.ru/b4ad63ad
MOJTHAS] TIOBEPXHOCTH MPU3MBI
[Tapannenenumnen, NpsMOyTroJIbHBII bubnuorexa [IOK
47 .
napasuleJIenuIe]] U ero CBOWCTBa https://m.edsoo.ru/8a7be683
48 [Iupamupa: n-yroapHas nupamua, bubmuoreka [JOK

T'paHu 1 OCHOBAHUC IMUPAMUIBI;

https://m.edsoo.ru/fblcd0as




OOKOBast U MOJIHASI TOBEPXHOCTh
UpaMUJIbL; IPABUIIbHAS U
yceuéHHas mupamuia

[TpaBusIbHBIE MHOTOTPAaHHUKHU:
MOHATHE TIPABMWIHHOTO
MHOTOTpaHHMKA; MPaBUIIbHAS

bu6mmoreka [JOK

e npu3Ma U MpaBWIbHAs MUPAMU/IA; https://m.eds00.1u/074c8865
NpaBUJIbHAS TPEYTOJIbHAS TUPAMUIA
W TIPaBWILHBIN TETPadaAp; KyO
[IpencraBnenue 0 mpaBUIIbHBIX

50 MgororpaHHI/IKax: olzTaaz[p, bubmmorexa LIOK

https://m.edsoo.ru/a0fdd5bf
JOJICKAdIP U HKOCADIP.
CumMMeTpust B IPOCTPAHCTBE:
CUMMETpPHSI OTHOCHUTEIILHO TOYKH,

51 MPSIMOM, TTIOCKOCTH. DIEMEHThI bubmnoreka IIOK
CUMMETpUH B IUpaMuUax, https://m.edsoo0.ru/b9e777d9
napaieNenuneax, MpaBUIbHBIX
MHOTOTpaHHHUKAX
Brrunciienue 31eMeHToB

52 MHOTOTPaHHUKOB: pEOpa, brbmiorexa LIOK

https://m.edsoo.ru/6¢cdbecef
JIMarOHAH, YTIIbI
[Tnomans G0KOBO MOBEPXHOCTH U

. HOJHOM MOBEPXHOCTH HpHMOI:I BuGmmorexa LLOK
HPH3MBL, HHOmaﬂBVOCHOBaHHH’ https://m.edsoo.ru/37d84157
TeopeMa 0 GOKOBOI OBEPXHOCTH
IPSIMOM PU3MBI

54 [Tnomaabe 60KOBOM TOBEPXHOCTH U bubnmoreka [JOK

MOBEPXHOCTHU NIPABUIILHOM
nUpamMubl, TEOpeMa O TUIOMIAIN

https://m.eds00.ru/5603e30b




OOKOBOM IMMOBEPXHOCTH YCECUEHHOM

MUPAMU/IBI
55 KonTponbhas padota no teme bubnnorexa [JOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
N bu6mmoreka [JOK
36 Honsrue 05 0bbeme https://m.edsoo.ru/7ad0020b
57 O0BEM TUpaMHuIBI Buommorexa LIOK
pavui https://m.eds00.1ru/235171b3
53 O6me bubmuoreka [IOK
PEM THPAMIAR https://m.edsoo.ru/fA7dfefd
N bubmuorexa [JOK
> OObEM npavi b https://m.edsoo.ru/79¢10312
N bubmuorexa [JOK
60 OObEM npavi b https://m.edsoo.ru/2faadc3f
61 OB LEM DML Bbu6mmorexa [JOK
SM TIpHS https://m.eds00.1u/79853608
n bubmuoreka [JOK
62 OObEM MpHMEI https://m.edsoo.ru/1¢053890
. bu6mmoreka [JOK
03 OObEM MpHIMEI https://m.edsoo.ru/482d3f51
64 KoHnTponbHas pabora 1o Teme bubmuoreka [JOK
"OO0BEMBI MHOTOTPAHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpenue, o6odIIEHKE
65 cHUCTeMaTu3aIus 3HaHUM. bubnuorexa [JOK
[TocTpoenue ceuenuii B https://m.edsoo.ru/098bedad
MHOTOTpaHHHUKE
66 [ToBTOpenue, o6odIIEHNE bubnuorexa [IOK




CUCTEeMAaTH3allNs 3HAHUM.
Brrunciienne paccTosHUN: MEXKITY
JIBYMsI TOUKaMH, OT TOUKH J10
psIMOM, OT TOYKHU J0 TUIOCKOCTH,
MEXIY CKPELMBAIOIIMMUCS
IPSIMBIMU

https://m.edsoo.ru/f7792ba9

67 Hrtorosasa xouTposibHas padora 1 bubmmorexa TIOK
TOrOBas KOHTPOJIbHAS T
P P https://m.eds00.ru/b9146bc0
[ToBTOpEeHMe, 0000IIICHNE
cUCTEMATH3aLUA 3HAHUH.
Brruncnenue yriioB: Mex
d Ay Bu6moreka [IOK
68 CKPEIIHUBAOIIUMUCS TIPSIMBIMH, 1

MEXy PSIMOM U IJIOCKOCTBIO,
JBYTPAaHHBIX YIJIOB, YTJIOB MEXIY
IJIOCKOCTAMH

https://m.edsoo.ru/56765e8b

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




11 KUIACC

KoandyecTBO 4acoB

JIEKTPOHHBIEC IH(POBbIE

N Tema Ypoka KOHTpOJ‘[],]—[],] HpaKTuquKHe I[aTa 06pa3OBaTe.}1]>HLIe
n/n Bcero U3yYeHUs
e padoThbI padoThbI pecypcol
Cdepa u map: ueHrp, paauyc,
1 JIMaMEeTp; TUIOIAb IIOBEPXHOCTH 1 bubmorexa HOK
’ https://m.eds00.ru/0341bc2b
cepsl
B3aumnoe pacnonoxenue chepsl

5 M IIJIOCKOCTH; KacaTellbHas | Bbu6mmorexa [JOK
IJIOCKOCTH K cdepe; MmiIoaib https://m.edsoo.ru/bed12a43
cepsl

3 N3o6paxenue chepsl, mapa Ha | bubnunorexa [JOK
miockoct. CedeHus mapa https://m.edsoo.ru/bc1 572
Huuaapudeckas MOBEPXHOCTD,

4 o0Opasyroimue MUITHHIPHISCKON 1 bubmuoreka [JOK
MMOBEPXHOCTH, OCh https://m.edsoo.ru/6054b8c1
WIHHIPUYECKON TOBEPXHOCTH
Hununnap: ocHoBaHMs U G0OKOBast

5 MMOBEPXHOCTh, 00pa3yroImas 1 oCh; | bubnuorexa [IOK
IUTIOIAa b OOKOBOM U IOJIHOMI https://m.edsoo.ru/188f6216
MTOBEPXHOCTH
N3o0pakenne nmimHapa Ha
miockocT. Pa3BépTka mumuHapa.

6 Ceuenus nunuHApa (MIIOCKOCTHIO, | bubnuorexa [IOK

MapayieIbHON UIn
MEPIEHAUKYISIPHON OCH
UIMHAPA)

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




KoHnueckasi TOBEpXHOCTb,
oOpa3syroine KOHMIeCKOu

bu6mmoreka [IOK

! MOBEPXHOCTH, OCh U BEpIINHA https://m.edsoo.ru/c94ba09b
KOHHYECKOW TIOBEPXHOCTH
Konyc: ocHoBaHMe 1 BEpIINHA,

8 o6pa?;y}omaﬂ U OCB; HJ'IOpH_[aI[B bubmiorexa LIOK

N L https:/m.edso0.ru/897dd3b2
OOKOBOW U MOJTHOW MMOBEPXHOCTH
Y ceu€HHbII KOHYC: 00pa3yromine

9 M BBICOTA,; OCHOB};HI/IS{ E 6§K011:1a51 brbmorexa LIOK
’ https://m.edsoo.ru/1468bab3

MTOBEPXHOCTH
N3o0pakeHne KoHyca Ha
IocKocTh. Pa3BépTka KoHyca.

10 CeueHus koHyca (IIOCKOCTHIO, bubmuoreka [JOK
napajuieIbHOM OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
TUTOCKOCTBIO, IPOXOJISAIIEH uepe3
BEpIINHY)

1 KomMb6unanus ten BpaiieHus u bubnnorexa [JOK
MHOTOT'PaHHHKOB https://m.edsoo.ru/3cefl10e5
MHoOrorpaHHuK, ONUCaHHbIN

12 okoJo chepsr; chepa, BiricaHHAs B bubnmoreka [JOK
MHOT'OTPaHHMK WIH B TEJIO https://m.eds00.ru/0b136158
BpaIleHus

13 [Toustue 06 00béMe. OCHOBHEIC bu6mmoreka [JOK
CBOIcTBa 0OBEMOB Tel https://m.eds00.1u/26a03{b7

N bubnuorexa [JOK
14 OObEM wmiHzpa, KORyca https://m.edso0o.ru/5513d87b
15 O06bEM mrapa u wiomaas chepsl Bubnuorexa LIOK

https://m.edsoo.ru/d189bde2




[Tono6HbIe Tena B MPOCTPAHCTBE.
CooTHoIIeHUsT MeX1y TUTOIAIsIMI

bu6mmoreka [IOK

16 MOBEpXHOCTEHN, 00bEMaMu https://m.edsoo.ru/810cfleb
IMOJOOHBIX TEN
KonTponbhas pabota no temam
17 "Tenf BpameHI:Iﬂ" u "O0BeMBI bubmmorexa [TOK
" https://m.edsoo.ru/4a33a8ab
TeN
13 Bekrop Ha mI10CKOCTH U B bubnnorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnoxeHue 1 BBIYUTaHNE BEKTOPOB brbmiorexa LIOK
https://m.edso0.ru/23{4£f089
20 YMHOXEHUE BEKTOpa Ha YUCIIO bubmmorexa LIOK
https://m.edsoo.ru/dee379¢eb
Paznoxenue BexTopa 1o tpém
21 HEKOMILJIaHAPHBIM ECKTOI;[:M. bubmmorexa LIOK
https://m.edsoo.ru/a28fd74e
[IpaBuno napannenenumnena
Pemenue 3amay, cBsI3aHHBIX C
22 HpHMeHeHI/IeHM 1;paBI/m NEUCTBUH C Bubmiorexa LIOK
https://m.edso0.ru/5a827900
BEKTOpaMU
KoopanHatHO-BEKTOPHBIN METO
23 HpI/III))JZHIeHI/II/I FGOMepr/ItIGCKI/IX " bubmorexa LIOK
https://m.edsoo.ru/d3alfe30
3a1aqy
[IpssMmoyronbHas cucrema
KOOPJMHAT B MPOCTPAHCTBE.
24 KOOI:)I;[I/IHaTBI BI;KTOf)a. Bubmmorexa OK
B https://m.edsoo.ru/48db7058
[Ipocreiimue 3amauu B
KOOpJIMHATAX
25 Yron mexay BEKTOpaMH. bubnuorexa [IOK




CkansipHOe POU3BEICHUE
BEKTOPOB

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

Beruucnenue yrioB Mexnay

bubmnoreka 1JOK

26 MPSIMBIMHU ¥ TUIOCKOCTSIMH https://m.edsoo.ru/8efbe78e
KonTponbras pabora mo teme

27 "Belcfopbl u Kcl))op,uHHaTH B brbmiorexa LIOK

. https://m.edsoo.ru/77¢22fc5

MIPOCTPAHCTBE
[ToBTOpeHue, 0600IIeHNE 1

23 CHUCTEMAaTH3aIUsl 3HAHUM. bubmuoreka [JOK
OcHoBHBIE HUTYPHI, (HAKTHI, https://m.edsoo.ru/1780basd
TEOpPEMBI Kypca IJIaHUMETPUU
[ToBTOpeHnue, 06061IeHNE 1

29 cUCTEMAaTH3alUsl 3HAHUM. bubmuoreka [{OK
OcHoBHbIE GUTypHl, HaKTH, https://m.edso0.ru/078cd184
TEOpPEMBI Kypca IJIaHUMETPUU
[ToBTOpeHnue, 06061mIeHNE 1

30 cucTeMaTu3alus 3HaHui. 3agaqu bu6mmoreka [JOK
TUTAHUMETPUH U METOJBI UX https://m.edsoo.ru/7491efe0
peleHus
[ToBTOpeHue, 0600mEeHNe 1

31 cUCTEMAaTHU3aIys 3HAaHUH. 3amaun bu6mmoreka [JOK
TUTAHUMETPHUH ¥ METOJIBI UX https://m.edsoo.ru/4dffda97
peleHus
[ToBTOpEeHME, 0600IIEHNE 1

1 CcHUCTeMaTu3aIus 3HaHUM. bubnuorexa [JOK
OcHoBHBbIE GUTYPHI, (PAKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTepEOMETPUH

33 Hrorosas koHTponbpHas pabota bubnuorexa [IOK




https://m.edsoo.ru/ec24dfc2

34

[ToBTOpEeHMe, 0600IICHIE 1
CUCTEMAaTH3aIns 3HaHUH

bu6mmoreka [IOK
https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB ITO
[NPOT'PAMME

34




MIPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJBLHOM ITPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOM
npoBepsieMor .
o0pa3oBaTe/IbHOI NPOrpaMMbl CpeHero o01ero 06pa3oBaHuA
0 pe3yJabTarTa
7 I'eomerpus
7.1 OneprpoBath NOHATUAMM: TOUKA, IPsIMAs, INIOCKOCTh
75 ITpyMeHATh aKCMOMBI CTEPEOMETPUM U CIEACTBUSA U3 HUX IIPU PEIICHUU
' reoOMEeTPUUECKUX 3a1a4
73 OnepupoBaTh NOHATHAMM: MApaIEIBHOCTh U MEPHEHIUKYIISIPHOCTh
' IPSIMBIX U IJIOCKOCTEH
74 KnaccugunupoBars B3auMHOE pacroyiOKEHHE MPSAMBIX U IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMM: JIBYTPAHHBIA yroJl, TPpaHu ABYI'PAHHOI'O YIIa,
7.5 peOpo ABYTpaHHOTO yIiia, JMHEHHBIN yroil ABYTPAaHHOTO yIJa, TpajycHas
Mepa JBYTPaHHOIo yria
p OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKJIbIN
' MHOT'OTPaHHHMK, 3JIEMEHTHI MHOIOTPAHHUKA, TPABUJIBHBII MHOTOIPaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BUbl MHOTOIPAaHHMKOB (IMpaMuja, MNpU3Ma,
' MPSIMOYTOJIBHBIN TTapayieenunea, Kyo)
KnaccupunupoBare  MHOrOrpaHHUKH, BBIOMpass  OCHOBaHMS  JUis
. Kj1accupukanuy  (BBIMYKJIbIE WM HEBBINYKJIbIE  MHOTOIPaHHMKH,
' [PaBWIbHbIE MHOTOIPAHHUKH, TMPSIMBIE U  HAKJIOHHBIE IPHU3MBL,
napasJiesIenune/bl)
79 Onepuposatb HOHATUSMU: ceKylIas IJIOCKOCTB, CEUEHUe
' MHOTOTPaHHHUKOB
710 OOBACHATP  NPUHLUIBI  MOCTPOEHHUS  CEUYEHUH  MHOTOIPAHHUKOB,
' UCTIONB3Ysl METOJ CIIEIOB
CrpouTp ce4yeHHs MHOTOIDAaHHUKOB METOJIOM CJIEJOB, BBIIOJHATH
7.11 (BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHU3Y
7.12 Pemiate 3a1aun Ha HaXO0XJEHHE T€OMETPUUYECKUX BEJIMYMH MO 0Opasnam




WIN ajJropuTMaM, MPUMEHSS HW3BECTHBIC AHAIMTHYCCKHUE METOAbI TPH
pEeIIeHUN CTaHJApTHBIX MAaTeMAaTHMYEeCKUX 3a7ad Ha BBIYUCIICHHE
PACCTOSTHUIN MEXIY MBYMS TOYKaMH, OT TOYKH JI0 TPSIMOM, OT TOYKH JIO

IJIOCKOCTHU, MCIKAY CKPCHINUBAOIMUMUCH ITPAMBIMU

7.13

Pemarn 3aa4i Ha HAXOXKACHHUC I'COMCTPUUCCKUX BCIWYUH I10 06pa3uaM
HIIN aJirTOpuTMaM, MNPUMCHAA HW3BCCTHBIC AHAIUTHYCCKUC MCTOABLI IIPU
pCeIICHUN CTAHAAPTHBIX MATCMATUYCCKUX 3aJda4d Ha BbBIYUCIICHUC YIJIOB
MCXKAY CKPCHIMBAOIIMMUCA MPAMBIMH, MCKIY HpSIMOﬁ N IINIOCKOCTBIO,

MCKAY INIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

Bobruncnsate 00BEMBI M TUIOMIAAU TOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3Ma, nmupamuia) ¢ MPUMEHEHHEM (OPMYJI, BEIYUCIISATH COOTHOIICHUS
MEXTY IUIOIIAISIMU MMOBEPXHOCTEH, 00BéMaMu MOJOOHBIX

MHOT'OI'paHHHUKOB

7.15

OnepupoBaTh MOHATUSAMM: CUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCh U

IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (PUTYPbI

7.16

W3Bnekatb, mpeoOpazoBbIBaTh M HHTEPIPETHPOBATh HH(OpPMALHUIO O
NPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTYypax, MPEJCTaBICHHYIO Ha

YepTekKax U pUCYHKAX

7.17

[TpumensaTy reomerpuueckue (HakThl A PEUICHHUs] CTEPEOMETPUUECKUX
3a/1ay, MOPEIONAralliuX HECKOJIbKO IIaroB pEIICHMs, €CIU YCIOBUS

MIpUMEHEHUS 3a/1aHbI B ABHOU (popme

7.18

[IpumeHsATs npocTEHIIME NPOrpaMMHBIE CpPEICTBA M JJIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTCMBI ITPU PCHICHUN CTCPCOMCTPUICCKUX 3a/1av

7.19

HpI/IBO,Z[I/ITB IMPUMCPLI MAaTEMAaTUYICCKUX 3aKOHOMepHOCTef/'I B IIpUpOJAC U

JKHM3HU, PACIIO3HABATDH ITPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBC

7.20

[TpuMeHSTh MOTyYeHHbIE 3HAHHUS Ha MIPAKTUKE: aHATM3UPOBATh pealbHBIC
CUTyalluh U TPUMEHATh M3YUYCHHBbIE IOHATHA B IIpoLecce IOUCKa
pemeHus MaTeMaTHYECKU copMyTHpOBaHHON poOIEMBI,
MOJICIMPOBATh PeaibHbIE CUTYaIlMH Ha SI3bIKE TEOMETPHHU, MCCIIECOBAThH
MIOCTPOCHHBIE MOJETH C HCIIOJIB30BAaHUEM TI'€OMETPHUYECKUX TMOHATHN U
TEOpeM, armapara ajareOpsl, pelaTh MPaKTHYECKUE 3a7adu, CBI3aHHBIC C

HaXOXKACHUEM I'COMCTPHUYICCKUX BCINYNH

11 KJIACC




Kon

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOM

NpoBepsieMOro .
0o0pa3oBaTe/ILHOI MPOrpaMMbl CpeiHero 001ero 00pazoBaHus
pe3yJabTarta
6 ['eomeTpus
OnepupoBaTh NOHATUSAMU: IHIMHAPUYECKas: IOBEPXHOCTh, 00pa3yromne
6.1 LWIMHIPUYECKON MOBEPXHOCTH, LMIMHIAP, KOHMYECKAs IOBEPXHOCTb,
' oOpasyronue  KOHHUYECKOW  TOBEPXHOCTH, KOHYC, Cdepudeckas
HOBEPXHOCTh
6.2 Pacnio3naBaTh Tena BpaieHus (IUIMHID, KOHYC, chepa u map)
6.3 OOBACHATH CLIOCOOBI MOTYYSHUS TEJ BPALICHUS
6.4 Knaccugumupopats B3auMHOE pacloiokeHne cepsl U MI0CKOCTH
OnepupoBaTb NOHATHUSMHU: IIAPOBONM CETMEHT, OCHOBAaHUE CEIMEHTA,
6.5 BBICOTA CETMEHTA, IIapOBOM CJIOM, OCHOBAHHWE IIAPOBOTO CJIOS, BHICOTA
1apOBOTO CJI0s, IIIAPOBON CEKTOP
6.6 Bbruucnare 006bEMBI M MIJIOLIAAM TMOBEPXHOCTEH TeNl  BpalleHUs,
' FEOMETPUUYECKUX TeJl C IPUMEHEHHEM POpMYJI
OnepupoBaTh MNOHSTUAMU: MHOTOTPAHHUK, BIIMCAaHHBIA B cdepy u
6.7 OIMCaHHBIN OKOJIO cdepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK WM TEJI0
BpallleHus
63 BbruucasTe COOTHOIIEHUS MEXIy IUIOMIAJIMU TOBEPXHOCTEH U
’ 00BpEMaMU ITOTOOHBIX TENT
6.9 N300paxkaTh u3yuyaemble (UTYpbl OT PyKH M C MPUMEHEHHEM IMPOCTHIX
' YepTEXKHBIX UHCTPYMEHTOB
BbInonHATh (BBIHOCHBIE) IUIOCKHME YEPTEXKHU M3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTyp: BUA CBEpXY, COOKY, CHHU3Y; CTPOUTb CEUEHHUS Tel
BpallleHus
W3Bnekarb, MHTEPIPETUPOBATH M TNPEOOPa3OBBIBATH HWH(POPMAIHIO O
6.11 HNPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (DUTypax, TNPEACTaBIECHHYIO Ha
YepTeKax U pUCYHKaxX
[TpumeHsTH TeoMeTpuyeckre (akThl JUISI PEHICHUS CTEPEOMETPUUYECKIX
6.12 3a7ay, MPENOoNaraloliuX HECKOJIbKO IIaroB pELICHUs, €ClId YCIOBHS
IIPUMEHEHUS 3aJ]aHbl B IBHOM (opme
6.13 OnepupoBaTh NOHATHEM: BEKTOP B IIPOCTPAHCTBE
6.14 BbINONMHATE JEHUCTBHUS CIOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB H




YMHOX>XCHHUA BCKTOPAa Ha 4YHUCIIO, O6’b$[CHHTB, KakMMH CBOMCTBaMU OHM

o0JrazaroT

6.15 [TpuMeHATh MpaBWIIO Napaslieienunena Npy CI0KeHUH BEKTOPOB

OnepupoBaTh MOHATUSAMH: AEKAapTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
6.16 BEKTOp, MOZYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA,
Yrojl MEXKIy BEKTOpaMH, CKaJspHOE IIPOU3BEICHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIUIAHAPHBIC BEKTOPLI

Haxoauts cymMMy BEKTOPOB U IpPOM3BEJIEHHUE BEKTOpa Ha YHUCIIO, YrOJ
6.17 MEXJly BEKTOpaMH, CKaJIIPHOE IPOU3BEICHHUE, PACKIIaAbIBaTh BEKTOP 110

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18 3aHaBaTB IIJIOCKOCTh YPAaBHCHUEM B I[eKapTOBOﬁ CUCTCME KOOPpAUHAT

6.19 Pemate npocreiimme TeOMETPUYECKHME 3aJadyd  Ha IPUMEHEHHE
BEKTOPHO-KOOPAUHATHOI'O METO1a

Pemrats 3aJa4yyd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOIICHUH H
6.20 HaXO0XACHUEC IT'COMCTPUUCCKHUX BCIUYHH I10 06pa311aM HJIN aJIrOpUTMam,
IMPUMCHSISL HU3BCCTHBIC MCTOABI npu peHieHNun CTaHAAPpTHBIX

MaTEMaTHYCCKHX 3aaa4

621 IIpumeHsATs mpocCTEHIIME NPOrpPAMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTCMBI IIPU PCIICHUN CTCPCOMCTPUICCKUX 3aaa4d

602 IIpuBoAUTH MPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H

JKHU3HH, pACIIO3HABATDH IPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

[IpuMeHATH MONy4YEHHBIE 3HAHUSA HA MPAKTHKE: aHAIU3UPOBATh
pealbHbBIE CUTyallUd W INPUMEHATb HM3Yy4YCHHBIC IIOHATUSA B IIpoliecce
MOMCKAa pELIEHUs] MaTeMaTH4ecKd COPMYIUPOBAHHOW MPOOIEMBL,
6.23 MOJEJINPOBATh PEaIbHbIE CUTYallMU HA SA3BIKE T€OMETPUU, MCCIIECA0BATh
IIOCTPOEHHBIE MOJEIN C HCIOJIB30BAHUEM I€OMETPUUYECKUX IOHATUH U
TEopeM, armnapaTa ajreOpbl, pelaTh MPaKTUYECKUE 3a/1a4l, CBSI3aHHBIE C

HaXOKACHUEM I'COMCTPHUYICCKUX BCIINYUH

IMPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Kon
7 I'eomerpus
7.1 OcHOBHbBIE TOHATUS CTepeOMeTpuM. Touka, HpsiMas, IJIOCKOCTb, IPOCTPAHCTBO.

[lorstne 00  aKCHMOMAaTHYECKOM  TOCTPOSHHHM  CTEPEOMETPUHU:  aKCHOMBI




CTCPpEOMETPUHU U CIICACTBHA U3 HUX

7.2

B3aumHOoe  pacnosnokeHuMe TOpAMBIX B IPOCTPAHCTBE:  IEPECEKAIOIIHECH,
napajuielbHble M CKpelmuBaromuecs npsmele. llapamnensHoCcTs NOpsAMBIX U
IUIOCKOCTEM B  INPOCTPAHCTBE: IapajUICIbHbIE IpPsAMbIE B  IIPOCTPAHCTBE,
NapaJUIeIbHOCTh TPEX MPSAMBIX, MAPAJUICIBHOCTh IPSMOM U IUIOCKOCTH. YTIJIBI C
COHANPABJICHHBIMA CTOPOHAMH, YyTOJd MEXAY NpSIMbIMH B TMPOCTPAHCTBE.
[TapamienbHOCTD IIIOCKOCTEH: MapallIesIbHbIE IINIOCKOCTH, CBOMCTBA NapalleIbHbIX
tockoctei. Ilpocreiimme mpocTpaHCTBEHHBIE (UTYpHI Ha IUIOCKOCTH: TETpadp,

KY6, mapauiCiaCnuIca, moCTpoOCHUC CceueHHI

7.3

[lepneHIUKyYISIPHOCTh NPSAMOM M IUIOCKOCTH: TEPHEHAUKYJISIPHBIE TIPSMBIE B
IIPOCTPAHCTBE, IIPSIMBIE MAPAJUIEIIbHBIC U NIEPIICHAUKYJIIPHBIE K INIOCKOCTH, TPU3HAK
NEPIEHIUKYJIIPHOCTU IPSAMOM U INIOCKOCTH, TEOPEMA O MPSAMOH NEPIEHANKYIIIPHON
IUIOCKOCTH. YTIJBl B IIPOCTPAHCTBE: YIrOJd MEXAY MPAMOA U ILIOCKOCTBIO,
JBYI'PAaHHBIA YroOJI, JMHEHHBIM yroja JAByrpaHHoro ymia. Ilepnenguxkynsap u
HAKJIOHHBIC: PACCTOSHUE OT TOYKM [0 IUIOCKOCTH, PacCTOSHUE OT MPSAMOU 10
TUTOCKOCTH, TIPOEKIHs (PUTYpBI Ha TUIOCKOCTh. [leprneHanKyIapHOCTh MIIOCKOCTEH:
IPU3HAK  TEPHEHIUKYJISIPHOCTH  JBYX  IUIOoCKocTed. Teopema o0  Tpéx

NEPIECHANKYIIApax

7.4

[lonsiTue MHOrorpaHHMKa, OCHOBHBIE AJIEMEHThl MHOIOTPaHHMKA, BBIMYKIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. I[lpusma: n-yrospHas
npu3Ma, TPaHW U OCHOBAHUS NPU3MBI, MpsMas W HAKJIOHHAs MPU3MbI, OOKOBas U
MOJTHAS TOBEPXHOCTH Mpu3MeIL. [lapannenenurmnes, NpaMOYyToJbHbIN Hapaienenumnes
u ero ceoicTsa. [Tupamuna: n-yroiapHas nupamujia, rpaHd U OCHOBAHHUE NMUPaMUJIBbI,
OOKOBas M IOJIHAS MOBEPXHOCTh MUPAMMJIbI, IPAaBUIbHAS U YCEUEHHAs] MUPAMMJIA.
OneMeHTbl Tpu3Mbl W nupamuabl. [IpaBUIBHBIE MHOTOTPAaHHUKHU: IOHSITHE
IPAaBWJIBHOTO MHOI'OIPAaHHUKA, IpaBWiIbHAs IpU3Ma U IIpaBWIbHAsg MUPaMHJA,
IpaBWIbHAs TPEYroJibHAS MUpaMKIa U NPaBUIBHBIN TeTpa’ap, Kyo. [Ipencrasienue
O IPAaBWIBHBIX MHOIOTPAaHHUKAX: OKTadJp, AOACKa’aAp U uKocadapyrue CeueHus

IMPU3MBbI U ITMPAMHJIbL

7.5

CumMeTpusi B TNPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIIBHO TOYKH, MPSIMOM,
IJIOCKOCTU. DJIEMEHThl CUMMETPUH B NMUpaMuUJax, napaienenuneaax, IpaBuibHbIX

MHOTI'OrpaHHHUKax

7.6

Brruucnenue 371eMEHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yriel. [lmomans
OOKOBOIl TIOBEPXHOCTHM U TIOJIHOM TIOBEPXHOCTH MPSIMOW MPHU3MBL, ILIOMIAIb

OCHOBAHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOi mpu3Mebl. [lnomanps 6okoBoOH




IOBCPXHOCTH H ITOBCPXHOCTHU HpaBHHBHOﬁ nupamMubl, TCOpEMa O IIIOIAAn

yceuénnoi nupamuabl. [lorsarue 06 06béme. OOBEM UpaMuIbl, IPU3MBI

7.7

[Tono6uble Tena B mpoctpancTBe. COOTHOIIEHNS MEXKAY IUIOLIAIIMU IOBEPXHOCTEH,

00BEMaMHU ITIOTOOHBIX TEN

11 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHUS

6

['eomeTpus

6.1

[{unuHapuyeckas MOBEPXHOCTh, 00pa3yroliyue HUIHHIPHUECKON TOBEPXHOCTH, OCh
WIMHIPUYECKON ToBepXHOCTH. LunmHap: ocHOBaHUS M OOKOBasi MOBEPXHOCTH,

oOpa3syrolas u 0Ch, TUIONaah OOKOBOW 1 MOJTHOW MTOBEPXHOCTH

6.2

Konnueckast moBepXxHOCTb, 00pa3yroie KOHUYECKON ITOBEPXHOCTH, OCh U BEpLIMHA
KOHWYECKOM moBepxHOCTH. KOHycC: OCHOBaHME W BepIIMHA, 0Opa3yromias U OcCh,
IUIOIAAb OOKOBOM M TIOJHOM MOBEPXHOCTH. YCEU€HHBI KOHYC: oOpasyrolue u

BbBICOTA, OCHOBAHUS U OokxoBas IMOBEPXHOCTH

6.3

Cdepa u map: ueHtp, paguyc, IuaMmeTp, IIOLab MOBEPXHOCTH cdepbl. BzaumHoe

PpacIroIoXKEHUE C(bepBI Hn IINIOCKOCTH, KaCaTClIbHasA IIJIOCKOCTb K C(bepe, IJ1omaab

cdepsl

6.4

N3o0paskeHne Ten BpalieHus Ha TUIOCKOoCTH. Pa3BépTka nummHapa U KOHyca

6.5

KOM6I/IHaLII/II/I TCJI BpallCHUA W MHOI'OI'PpaHHHUKOB. MHOI‘OFpaHHI/IK, OIMMCaHHBIN

okoJio cepsl, chepa, BiMcaHHasi B MHOTOTPAHHUK, WM TEJIO0 BpallleHus

6.6

[Tonsitue 00 00BEMe. OcHOBHBIE cBOiCTBa 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIBHOTO Tapajuieienumena u cienctBus u3 He€. OOBEM mMIMHIpA,

koHyca. O0béM mapa u miomaab chepol

6.7

[Tomobubie Tema B mpocrtpancTBe. COOTHOMIGHUS  MEXKIY  IUIOIIAISIMU

MOBEPXHOCTEH, 00BbEMaMH MOJOOHBIX TEI

6.8

Ceuenust uunuHzapa (MapajjieibHO U NEPIEHIUKYJISIPHO OCH), CEUEHHUS KOHyca

(HapaJ'IJ]eJ'ILHOC OCHOBAHUIO U MMPOXOAAIICC UCPE3 BCpIJ_II/IHy'), CCUCHUA 1Iapa

6.9

Bextop Ha miockocT W B mpocTpaHcTBe. CloKeHHWE U BBIYMTAHHE BEKTOPOB.
YMHOKeHUE BEKTOpa Ha uucio. PasnoxeHne BeKkTopa 1Mo TpEM HEKOMIUIAHAPHBIM
BekTopaMm. [lpaBunmo mapamnenenunena. Pemmenuwe 3amad, CBSA3aHHBIX  C

IIPUMEHEHUEM NIPABUJI ACUCTBUI C BEKTOPaMU

6.10

HpHMoyFOHBHa}I CUCTCMaAa KOOpAHWHAT B IIPOCTPAHCTBE. KOOp,[[I/IHaTBI BCKTOpA.

IIpocrelimve 3amadyn B KOOpAMHATaxX. Yroa Mexay Bekrtopamu. CKasipHOE




IMPOU3BCIACHHUEC BCKTOPOB. Breruucnenue YIJIOB MCXKAY MPAMBIMH H IINIOCKOCTAMM.

KoopanHaTHO-BEKTOPHBIN METOJI IIPU PELIEHUU T€OMETPUUIECKUX 3a]1a4

ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJIBHOM ITPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepseMoOro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHUA K NPEIMETHBIM Pe3yJIbTAaTAM OCBOCHHS
OCHOBHOW 00pa30BaTeJIbHOM NMPOrPpaMMbl CPeJHEro 00ero
oOpa3oBaHus

Brnagenne meromamu J0Ka3aTeNbCTB, aJrOpUTMaMU peLICHHs 3ajady;
yMeHHe (HOpMyIHpOBaThH U ONEPUPOBATH TMOHATUSIMU: OIpe/eeHHE,
aKcuoma, TEOpeMa, CJIEACTBHE, CBOMCTBO, IPU3HAK, J10KA3aTEIbCTBO,
paBHOCUJIbHBIE (DOPMYITHPOBKYU; IPUMEHSITH UX; YMEHHE (POPMYITUPOBATH
o0paTHOE W MPOTHUBOIOIOKHOE YTBEPXKACHUE, MPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHYeCKOW HWHIYKLUY;
MPOBOAMTH JIOKA3aTelbHBIE PACCYXKACHUS TPU pPElIeHUH 3ajad,
OLICHMBATh  JIOTUYECKYIO  IPaBWIBHOCTh  PACCYXKJIEHUH; yMEHHE
ONEpUPOBATH MOHSATHUSAMH: MHOXECTBO, MOJMHOXECTBO, OINEpaluy HaJ
MHOXECTBAMHU; YMEHHE UCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN
anmapar Ui OMUCaHMsI pealbHbIX MPOLIECCOB U SBJICHUI U MPU pelIeHUU
3ala4, B TOM 4YHCIE W3 JAPYruX Y4eOHBIX MPEIMETOB; YMEHHE
OTIepHPOBATH MOHATHAMH: Tpad, CBA3HBINA rpad, AepeBo, MUK, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTb W OIHUCHIBaTh rpadbl pa3sTuYHBIMU

croco0amu; UCIOIB30BATh Tpadbl IPU PEHICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHSAMH: HaTypaJbHOE YHCIIO, IIEJI0€ YHCIIO,
CTEIEHb C LIEJIBIM T0Ka3aTeaeM, KOPeHb HATypPaJIbHOW CTENEHU, CTENEHb
C pauuoOHaJbHBIM  IIOKa3aTeleM, CTENeHb C  JACWCTBUTEIbHBIM
nokasaTeyieM, JiorapupMm 4YHuClla, CHHYC, KOCHHYC M  TaHIEHC
IIPOM3BOJIBHOIO YHCJA, OCTAaTOK II0 MOJIYJIIO, PAlUOHAJIbHOE YHUCIIO,
UppallMOHAJIbHOE  YHMCJIO,  MHOXKECTBA  HATypajbHBIX,  IIEJIBIX,
palMOHAIBHBIX, JEHCTBUTEIBHBIX YHCENI; YMEHHE HCIIOIb30BAThH
IpU3HAKU JIEIMMOCTH, HAaUMEHbIINN OOIIMN NEIUTENb U HauMEHbLIEe
oOuiee kpaTHoe, anroput™ EBKina mpu pemieHuu 3aaad; 3HaKOMCTBO C
pa3IMYHBIMM  TO3ULIMOHHBIMM  CHUCTEMaMH  CUHCJICHHS; yMEHHE

BBITIOJTHATh BBIYHCIICHHWE 3HAYCHUM W HpCO6p330BaHI/I$I BI)Ipa)KeHHI\/’I CO




CTENEeHsIMH M Jiorapupmamu, MpeoOpa3oBaHus APOOHO-PALMOHAIBHBIX
BBIPQXCHUM; yMEHHE OIEPUPOBATH IMOHATHSAMU: I10CIIEI0BATEIbHOCTD,
apugpmeTHyecKast nporpeccus, reoMeTpuyecKas nporpeccus,
OecKOHeUHO yObIBalOIIass TIeOMETpUYecKass IpOrpeccus; yMEHHE
3a/1aBaTh MOCJIEJI0BATEILHOCTH, B TOM YHCJIE C IOMOIIbIO PEKYPPEHTHBIX
dopMyn1; yMeHHE ONepupoBaTh MOHATUSAMH: KOMIUIEKCHOE YHCIIO,
COMNpsIKEHHBIE KOMIUIEKCHBIE YKCIIA, MOAYJIb U apTYMEHT KOMIUIEKCHOTO
yucnaa, ((opmMa 3aluCUd  KOMIUIEKCHBIX 4ucesl  (reoMeTpudeckas,
TpUrOHOMETpUYecKass U  anreOpandeckas); yMeTb  IPOMU3BOJHUTH
apudmeTnyeckue MAEUCTBUA C KOMIUIEKCHBIMH UHWCIAMM; IMPUBOJIUTH
IPUMEpPbl  UCIOJB30BAaHUSA  KOMIUIEKCHBIX  YHCEN;  OIEpUpPOBATh
HNOHATUAMU: MaTpuuma 2x2 u  3X3, omnpeneiauTenb  MaTpULBL,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh MOHATUSAMU: PalMOHAIbHBIE, WPPALMOHAIBHBIE,
NOKa3aTeNbHbIe, CTETeHHBIE, JorapudMuyeckue, TPUTOHOMETPUIECKUE
YPaBHEHHs W HEPAaBEHCTBA, HMX CHUCTEMBI; YMEHHE OIIEpUPOBATH
HOHATHSMU: TOXJECTBO, TOXIECTBEHHOE NpeoOpa3oBaHHE, ypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YpPAaBHEHUH M HEPABEHCTB, PABHOCHIBHOCTH
YPaBHEHHUI, HEPABEHCTB M CHCTEM; YMEHUE pEIIaTh YpaBHEHHS,
HEPaBEHCTBA M CHUCTEMBI C IIOMOINBIO PA3JIMYHBIX IPUEMOB; pEIIATh
YPaBHEHHUs, HEPABEHCTBA M CHCTEMBI C IApPaMETPOM; IIPUMEHSATh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI I PEUICHUS MaTeMaTHYECKUX

3a]a4 U 3a]]a4 U3 pa3iIuHbIX o0JacTel HayKH U peaslbHOM JKU3HU

VYMeHue onepupoBaTh MOHATHAMHU: (QYHKUUS, YETHOCTh (DyHKIMH,
NEepUOIUYHOCTh (DYHKIIMHM, OTPAaHWUYCHHOCTh (PYHKIIMHM, MOHOTOHHOCTh
byHKIMM, 3KCTpeMyM (QYHKIMH, HauOoJbllee U HaMEHbIIee 3HaYCHUS
(GYHKLIMU HAa IPOMEXYTKEe, HenpepbIBHAs (YHKLUSA, aCUMIITOTHI Tpaduka
¢GyHKIMH, TIepBas U BTOpasi MPOU3BOIHAS (PYHKIIUH, TEOMETPUICCKUAN U
¢u3nueckuil CMBICT TPOMU3BOJHOM, NEepBOOOpa3Has, OIpenesIEHHBIN
UHTETpaJl; YMEHHE HAaXOIUTh AaCUMNTOTHI Tpaduka (GyHKIMH;, yMeHHE
BBIUUCIIATh TNPOU3BOJHBIE CYMMBI, IPOM3BEIEHMs, YAacTHOIO U
KOMITO3UIIMHM (PYHKIUI, HaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GYHKIMM; YMEHHE HaxXOOUTh IPOU3BOJHBIE 3JIEMEHTApHbIX (QYHKIH;
YMEHHE UCMOIb30BaTh MNPOM3BOJIHYIO sl HCCIeOoBaHUSA (DYyHKIMHA,
HAXOJIUTh HAWOOJBIINE M HAWMEHBIINE 3HAUYCHHsS (QYHKUUH; CTPOUTH

Fpa(bI/IKI/I MHOI'OYJICHOB C MCIIOJB30BAaHUCM alllapara MaTéMaTHu4€CKOI'o




aHaJIM3a; TMPUMCHATh TPOM3BOJHYIO JUIS HAXOXJICHUS HAWITYYIIETro
peL[IeHI/IH B HpI/IKJIaI[HBIX, B TOM YHUCJIE COLOUAJIBHO-DKOHOMHUYCCKUX H
bu3MYeCcKUX 3a7a4ax; HaXOJUTh TUIOMIAAN U 00BEMBI (PUTY C TTOMOIIBIO
WHTETpalia; MPUBOAUTH MPUMEPHl MATEMaTHYECKOTO MOJEIUPOBAHUS C

MOMOIIBI0 T(depeHITNATBHBIX YPaBHEHHUI

YMenue onepupoBaTh NOHATUAMHU: Tpaduk GyHKIUH, oOpaTHas
GyHKUMSA, KOMIO3UIMS (QYHKUUH, TuHeWHas (yHKUMS, KBaJpaTHUHAs
byHKIMS, paroHaibHast byHKIHA, CTETIeHHAS byHKIWS,
TpUrOHOMEeTpUYeckre  (QyHKIMM, OOpaTHblE TPUTOHOMETPUYECKHE
¢yHKUIMHM, TOKa3aTenbHas H JiorapudmMuueckas (QYHKUUH; yMEHUE
CTpouTh rpaduKu W3YYEHHBIX (DYHKIHH, BBITOJHATH MpPeoOpa3oBaHUS
rpaduKoB (GYHKIMH, UCTIONB30BaTh TPaQUKH A U3yUEHHs MPOLIECCOB U
3aBHCUMOCTEH, IpU PELICHUH 3a/ad U3 JPYruX Y4YeOHbIX IPEIMETOB U
3aa4 U3 pealbHON JKU3HU; BBIPAXKaTh (OpMyJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMH; HCIIONIb30BaTh CBOicTBa W rpaduku (yHKIMHA 115
pelleHNs ypaBHEHUH, HEPABEHCTB M 3aJay C MapaMeTpaMu; U300paxarhb
Ha KOOPAMHATHOM IUIOCKOCTM MHOXECTBA pEUICHUN YpPaBHEHHUH,

HEPABCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3a/ladydl Pa3HBIX TUIOB (B TOM YHCIE Ha
NPOIIEHTHI, J0JIM U YacTH, Ha JBM)KEHHUE, paboTy, CTOUMOCTh TOBApOB U
yCIIyT, HaJIOTH, 33J]a4i U3 00JIaCTH yNpaBJICHUS JIUUYHBIMU U CEMEHHBIMU
¢dbuHaHCAMM); COCTaBISATH BBIPAKEHHS, YPaBHEHHS, HEPABEHCTBA M UX
CUCTEMBI IO YCJIOBHIO 3a/lauM, MCCJIENI0BaTh IOJYUYEHHOE pEIICHHE U
OLICHHUBATh MPaBJONOAOOHOCTh pPE3yJbTaTOB; YMEHHE MOJEIHPOBAThH
pealibHble CUTyallUM Ha SI3bIKE MaTEMAaTUKH; COCTaBIISITh BBIPA)KEHUS,
YpaBHEHHUS, HEpPaBEHCTBA M HX CHCTEMBl [0 YCIOBUIO 3aJayd,
UCCIIE0BATh IIOCTPOEHHBIE MOJEIM C HCIOJb30BAaHUEM ammapara

anredpbl, UHTEPIIPETUPOBATH MOTYUEHHBIN pe3yabTaT

YMeHue onepupoBaTh NOHATHAMU: CpeAHEe apuPpMeTUYECKoe, MeIHaHa,
HauOonblllee W  HaWMEHbIee 3HA4YeHWs, pa3Max, JIUCHepCus,
CTaH/apTHOE OTKJIOHEHHWE YHCIOBOrOo Ha0Opa; yMEHHME U3BIEKaTh,
UHTEpIpPEeTUpOBaTh MHGOpPMALMIO, MPEACTaBIECHHYIO B TalOiuiax, Ha
quarpammax, rpaukax, OTpaskarollyr0 CBOMCTBA PeallbHBIX MPOIECCOB H
SBJICHUH; MPEICTaBIATh HH(OPMALIMIO C TOMOIIbIO TAOJUIl U THarpaMm;
UCCJIE0BATh CTAaTUCTHUYECKUE JaHHbIE, B TOM YHUCIE C MPUMEHEHUEM

rpadMYecKUX  METOJOB W AJEKTPOHHBIX  CPeACTB; rpaduyecku




Hccjca0oBaTb COBMCCTHBLIC Ha6J'II-OI[eHI/IH C IIOMOIObIO AWarpamMmm

pacceuBaHus U JIMHEWHON PErpeccuu

YMeHHe OonepupoBaTh IOHATHSAMU: CIy4alHBIA OIBIT M CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIYYalHOIO COOBITHS; YMEHHUE BBIUUCIATH
BEPOSITHOCTh C HCIOJB30BAHUEM TpapUUECKUX METOJOB; INPHUMEHSTh
bopMyIbl CIIOXKEHHUS U YMHOXKEHHUS BEPOSTHOCTEH, (POpMyiy MOIHOMN
BEpOSATHOCTH, hopmyny bepuysuin, komOuHaTopHble (PaKkThl U HOPMYIIHI;
OLICHUBATh BEPOSTHOCTH pEabHBIX COOBITHH; YMEHHE OIEepPHPOBATH
NOHATHUSAMHU: ClIy4aiiHas BEIWYMHA, PpAaCHpEIeICHUEe BEPOSITHOCTEH,
MaTeMaTU4YeCcKoe OXUAAHUE, AUCIEPCHs W CTaHJApPTHOE OTKJIOHEHUE
CllyyallHOM BEJIMYMHBI, (QYHKIHMU paCHpeleseHHs] U  IUIOTHOCTU
PaBHOMEPHOI'0, IIOKA3aTE€JIbHOIO W HOPMAJIbHOIO  paCIpEIe/ICHUN;
YMEHHE MHCHOJb30BaTh CBOWMCTBA M3YYECHHBIX pACHpPEACIICHUA I
peleHns 3ajady; 3HAKOMCTBO C TOHSATHAMHU: 3aKOH OOJBIIMX YHCE,
METO/Ibl BBIOOPOYHBIX HCCIEIOBaHUM; yMEHHE MPHUBOJIUTH INPUMEPHI
HPOSIBJIEHUS] 3aKOHA OOJIBIIMX YMCEN B MPUPOAHBIX U OOIIECTBEHHBIX
ABJICHUSIX; YMEHUE ONIEpUPOBATh IOHATUAMU: COYETAHUE, IEPECTAHOBKA,
YHUCIIO COYETaHWH, YHCIO MepecTaHOoBOK; OuHOM HploToHa; ymeHue
OPUMEHATh KOMOMHATOPHbIE (PAKTHI M pacCyKICHUS JUIs PELICHUs 3ajay;
OLICHUBATh BEPOSITHOCTH peanbHBIX COOBITHI; COCTAaBJISITh

BEPOATHOCTHYIO MOJIETIb M UHTEPIIPETUPOBATH OTYyUYEHHBINA Pe3yabTaT

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKA, NpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA yIJa, IUIOCKUH yroJl,
JIBYTPaHHbIA YTroOJI, TPEXTPaHHBIA YTOJ, CKPEIIMBAIOIIMECS IPSMBIC,
[apauIeIbHOCTh U NEPNEHIUKYJISAPHOCTh MPSMBIX M IUIOCKOCTEH, YTroj
MEXy MPSAMBIMH, YTOJI MEXAy MNPSAMON M IJIOCKOCTBIO, YToJl MEXIy
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMH, PACCTOSIHUE MEX]y TUIOCKOCTSIMH; YMEHHUE HUCII0JIb30BATh MPU
pelIeHnH 3a7ay M3y4yeHHble (DaKThl U TEOPEMBl IUIAHUMETPUM; YMEHHE
OLICHUBATh  pa3Mepbl OOBEKTOB OKPY)KAIOLIET0 MHpa; CTPOUTH
MaTEMaTHYECKUE MOJENH C IOMOIIBI0 T€OMETPUYECKUX IOHATHH U

BCJIMYMH, pCIIaTh CBA3aHHBIC C HUMHW IPAKTUYCCKHUC 3a/1a1U
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YMeHue onepupoBaTh MOHATHSIMHU: IUIOMAAL (QUTYpBI, 00BbEM (GUTYpHI,
MHOTOTPaHHHK, MPAaBUJIBHBI MHOTOTPAHHUK, CEYCHHE MHOTOTPaHHHKA,
Ky0, mapajuienenumnen, npusMma, nupamuaa, (urypa M HOBEPXHOCTh

BpallleHus, MWINHAP, KOHYC, mmap, cdhepa, mwiomans chepsl, mionamn




MOBEPXHOCTU NHUPAMUIBI, MPU3MBI, KOHycCa, IMIMHApPA, 00BEM KyOa,
IPSIMOYTOJIBHOTO NapajuleNienues a, MUpaMHUIbl, HPU3Mbl, LWIMHIPA,
KOHYyCa, Il1apa, pa3BEPTKA MOBEPXHOCTH, CEYEHHUs KOHYyCa W LUJIUHAPA,
napajuleJbHble OCH WM OCHOBAHMIO, CEYEHHE 11apa, IUIOCKOCTb,
Kacaromasicss cgepbl, LUIMHApPA, KOHYCAa; YMEHHE CTPOUTh CEueHHue
MHOTOTpPaHHMKA, N300pakaTh MHOTOTPAaHHUKHU, (PUTYpHI U TTOBEPXHOCTH
BpalllEHUs, UX CEYEHUsI, B TOM YHCJIE C IIOMOIIBIO FIEKTPOHHBIX CPE/CTB;
yMEHHE MPUMEHATh CBOMCTBA T€OMETPUUECKUX (UTYDP, CAMOCTOATEIHHO
(dbopMyIHpoBaThH ONpeeNeH s U3y4aeMbIX (PUTYp, BBIIBUraTh TMIIOTE3bI
O CBOMCTBax M MPHU3HAKAX F€OMETPHUUYECKUX (pUryp, 000OCHOBBIBATH WU
omnpoBepraTb HUX; YMEHHE IPOBOAUTH Kiaccupukamuio ¢uryp 1o
Pa3IMYHBIM IIPU3HAKaM, BBINOJHATH HEOOXOIUMBIE JIONOJHUTEIbHBIC

IMOCTPOCHUA
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YMeHue omnepupoBaTh MOHITUSAMH: JBIDKEHHE B  IPOCTPAHCTBE,
napaieNbHbIi ePeHOC, CUMMETpPHUsI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, IIpeoOpa3zoBaHue Moao0us, Moa00HBIe (UTYpBI; YMEHHE
pacro3HaBaTh paBHbIC W MOJNO00HBIE (PUTYpHI, B TOM YHUCIIE B MPHUPOJE,
UCKYCCTBE, apXUTEKType; HCIIOJIb30BaTh T€OMETPUYECKHE OTHOIICHHUS
OpU pEIIeHUWU 3a7a4; HAXOJUTh TEOMETPUYECKHE BEIWYHMHBI (JJIMHA,
yroi, miomaab, o0OBbEM) NpU pELIeHHH 3a7ad M3 JIPYruX Yy4deOHBIX
NPEMETOB M U3 PEaTbHOMN KU3HH, YMCHHE BBIYHCISATH TEOMETPUICCKUE
BEJIMYMHBI (JJIMHA, YTOJ, IUIOL[a/lb, OOBEM, IUIOIIAAb MOBEPXHOCTH),
UCTIONB3Ysl W3ydYeHHbIe (OPMYJBI M METOJABI, B TOM YHCIE: IUIOMIAh
MOBEPXHOCTH MUPAMUBI, TPU3MBI, KOHYyCa, IIWIMHAPA, TIOMAab chepsl;
00BEM Ky0a, TPSIMOYTOJIBHOTO Tapajulesienune a, MUPaMUIbl, TTPU3MBI,
IWUTMHIPA, KOHYyCa, Ilapa; YMEHUE HaXOJUTh OTHOIIECHHE OOBEMOB

noA00HBIX (uryp
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YMeHue oneprupoBaTh MOHATHSAMU: MPSIMOYTOJIbHAS CUCTEMa KOOPIUHAT,
BEKTOpP, KOOPIWHATHl TOYKH, KOOPJIWHATHI BEKTOpPa, CyMMa BEKTODOB,
NpPOM3BEICHUE BEKTOpPAa Ha YHUCIO, DPA3JIOKEHHE BeKTopa 1o 0asucy,
CKaJSIpHOE TPOMU3BEJECHUE, BEKTOPHOE TMPOU3BEIACHHUE, YTON MEXKIY
BEKTOPAMHU; YMEHHUE UCIOIb30BaTh BEKTOPHBIN U KOOPJIMHATHBIN METO
JUISL peUICHHs] TEOMETPHYSCKUX 3amad M 3a]ad  JPYTruX Y4eOHBIX

npeamMeToOB
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YMenue BBI6I/IpaTL NOAXOASAIIMH MeTod A peuicHuA 3ala4vu,

IMOHMMAHUEC 3HAYUMOCTH MATCMATHKHW B HW3YYCHHMU TIPUPOAHBIX U




OOLIECTBEHHBIX MPOIECCOB U  SBJICHUH; YMEHHE pacrno3HaBaTh
IMMPOABJICHUC 3dKOHOB MATCMATHKU B HCKYCCTBC, YMCHHC IIPUBOIAUTH
MPUMEpPbl  MaTeMaTHYECKUX OTKPBITHM POCCHUICKOW H  MHUPOBOM

MaTeMaTH4eCKOM HAayKHn




INEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMbBIX HA EI'D 110 MATEMATHKE

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

Kon

1 Yucna u BBIYMCICHUS

1.1 Hatypanbhble u nensie uncia. [IpusHaku AeTMMOCTH LENbIX YHCe

1.2 Panmonanbehble uncina. OObBIKHOBEHHBIE U JIECATUYHBIE JPOOU, MPOLIEHTHI, 0ECKOHEUHBIE NIEPUOINIECKUE APOOH

1.3 Apudmernueckuii KOpeHb HaTypaJbHOM cTeneHu. JeidcTBus ¢ apupMEeTHYECKUMH KOPHSIMHU HATypaJIbHOW CTETIEHU

1.4 Crenens ¢ nenslM nokasareneM. CTeneHs ¢ palluoHaIbHBIM NT0Ka3zareneM. CBOWCTBA CTENEHU

1.5 CuHyc, KOCUHYC U TaHT'€HC YHUCIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT'€HC YMCIOBOTO apryMeHTa

1.6 Jlorapudm yncna. JlecaTHUHBIC U HATYpaJIbHBIC JOTAPU(MBEI

|7 JleiicTBuTenbHble 4Yncaa. ApUPMETHYECKHUE Olepaluu ¢ JAeUCTBUTENIbHBIMU yuciaMu. [lpuGmmkéHHble BBIUMCIEHHUS, MpaBuia
' OKpYTJIEHUS, IPUKHUJIKA U OLIEHKA pe3yJibTaTa BEIYUCICHUN

1.8 [Ipeobpa3oBaHre BbIpaKEHHI

1.9 KomruiekcHble yncna
2 YpaBHEHUs U HEpPAaBEHCTBA

2.1 Lenbie u 1poOGHO-paIIOHANIbHBIE YPaBHEHUS

2.2 HppauuoHanbHble ypaBHEHUS

23 Tpuronomerpuyeckue ypaBHEHHUS

24 [TokazarenbHble U TorapuPMUUECKUe ypaBHEHUS

2.5 Lensie 1 1poOHO-palMOHATILHBIE HEPABCHCTBA




2.6

WppanmonansHble HepaBEeHCTBA

2.7 Iloka3zarenbHble U JOrapupMUUIecKre HEpaBEHCTBA

2.8 Tpuronomerpuueckue HepaBeHCTBA

2.9 Cucrembl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB

2.1
0 VYpaBHEeHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

2.1
| Matpuna cucTeMbl JINHEHHBIX ypaBHEHUH. ONpenenuTens MaTpULb
3 OyHKIMH U TpapuKH

11 @OyuHkiys, crnocodbl 3amaHus ¢yHkuuu. I'padpuk ¢ynknuu. B3aummuo oOpatheie ¢yHKIuH. YETHbIE W HE4ETHBIE (YHKIHU.
. [lepuoanueckue GpyHkuUN

32 OOGmactp ompenenaeHUss W MHOXKECTBO 3HaueHmid GyHkmmu. Hymm dysknmmn. TIpoMexyTkn 3HaKOMOCTOSHCTBA. [IpomMexyTku
' MOHOTOHHOCTH (pyHKIIMH. MakcuMyMbl 1 MUHUMYMBI GyHKIMU. Hanbonpiiee 1 HauMeHbIlee 3HaueHNe (PyHKIIMH HA TIPOMEXKYTKE

33 Crenennas GyHKUUS C HATYpaJbHBIM M LIeNbIM roka3aTteneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHS 1-0i cTeneHn

34 Tpuronomerpuueckne GyHKINH, UX CBOMCTBA U rpaduku

3.5 [okazarenbHas u orapudmMudeckas GyHKIMA, KX CBOHCTBA U TPaPUKH

3.6 Toukwu pa3peiBa. AcuMnToThl rpadukoB GyHKIui. CBONHCTBa (PYHKIHIA, HETIPEPHIBHBIX HA OTPE3Ke

3.7 IlocnenoBaTeabHOCTH, CIIOCOOBI 3aaHUs [TOCIIEA0BATEILHOCTEN

3.8 Apudmernueckas U reomeTpudeckas nporpeccu. opmMyiia CI0KHBIX MPOLIEHTOB
4 Havana maTemMaTn4eckoro aHamusa

4.1 [TpousBonas pyukmuu. [Ipon3BoHbIE 2IeMEHTAPHBIX (PYHKITHI




HpI/IMeHeHI/Ie HpOPIBBOI[HOﬁ K UCCIICAO0OBAaHHIO (bYHKI_[I/Iﬁ Ha MOHOTOHHOCTb U SKCTPCMYMBI. HaXO)KI[eHI/Ie HauOOJIBIIEr0 U HANMEHBIIIETO

42 3Ha4YeHus GYHKIUU HAa OTPE3Ke
4.3 [TepBooOpaznas. Murerpan
5 MHoOXecTBa U JIOTHKA
5.1 MHoxecTBO, onepary HaJ MHOKecTBaMHu. [{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTatnCcTHKA
6.1 OnwucarenpHas CTATHCTUKA
6.2 BepositHocTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble ¥ TIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena ¥ MOBEPXHOCTH BpaILEHUS
7.5 KoopanHats! 1 BEKTOPBI




YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

1. Maremarnka: anreObpa W Hadajga MaTeMaTH4YeCKOro aHAIM3a, TI'€OMETPHSL.
I'eomerpus, yueOnuk, 10-11-e knacesl, Atanacsas JI.C., Byty3os B.®., Kagomnes C.b. u apyrue,
[Ipocsemenue 2023.

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

1.  T'eomerpus. [Toypounsie pazpadotku. 10—11 kmaccer: yued. mocodue s
obmieoOpasosar. opranu 3auuit / C. M. Caaksn, B. ®@. By Ty308B.

2. Maremaruka: anreOpa 1 Hayajla MaTEMaTHYECKOTO aHAIIN3a, TEOMETPHSI.
I'eometpus, 10-11 xnacchl, 6a30BbIM U yTiIyOIeHHBIN YPOBHU: METOMYECKHE PEKOMEHIAIINH K
yuebnuky AtanacsH JI.C., byty3os B.®., Kagomues C.b. u apyrue

IMUPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
https://resh.edu.ru/subject/17/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHE
OBPA3OBATEJIBHOI'O NTIPOLHECCA

YUYEBHOE OBOPYJIOBAHUE
NudbopmaninoHHO-HATTISAHBIE MaTEPHAIIBL: TUIAKATHI; KAPTOUKH, yaeOHas U CpaBOYHAs
JTUTEpaTypa; HarJISAIHbIE TTIOCOOUS; pa3JaTOYHbIE MaTEPHAIIBI


https://resh.edu.ru/subject/17/

