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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma 1o reomeTpuu pazpadoTaHa Ha OCHOBE:

— @egepabHOTO TOCYIAPCTBEHHOTO 00pa30BAaTENbHOTO CTaHAApPTa CPEAHEro  OOIIero
00pa3zoBaHMsl, yTBEP)KIECHHOTO MpukazoM MwuHoOpHayku Poccum ot 17.05.2012 Ne 413
(C UI3MEHEHUSIMH U JIOTIOJIHCHHSIMHU );

— @enepanbHON  00pa3oBaTENBHONW  NPOrpaMMbI  CpeIHEro  o0miero  oOpa3oBaHUs,
YTBEP)KJICHHOW Tpuka3zoM MuHnpocsemieHus Poccuu or 18.05.2023r. Ne 371
(C UI3MEHEHUSIMH U JIOTIOJIHCHHSIMHU );

— Tlonoxenuss «O paboueld mporpamMMe y4eOHOTO MpeaMeTa, Kypca TOCyJapCTBEHHOTO

Oro/keTHOrO 00IIe00pa3oBarenbHOr0 yupexkaeHus jumeir Ne 373 MocCKOBCKOro paiioHa
Cankr-IlerepOypra « JKOHOMUYECKHM TUIICI»

Hacrosias pabouast mporpamma sBJIsSIeTCs COCTaBHOM YacThI0 OCHOBHOM 00pa3oBaTesIbHOMN
nporpaMmel  cpenHero ooOmiero o6paszoBanuss ['BOY mumeir Ne 373 MockoBckoro paiiona
Cankr-IlerepOypra (conepkareiabHbIi pa3aen).

Pabouas nporpamma yue6Horo kypca «I'eomerpusi» 6a3oBoro ypoBHs [ijisi oOydatomuxcs 10
—11 xnaccoB pa3zpaboTaHa ¢ Y4ETOM COBPEMEHHBIX MMPOBBIX TPEeOOBAHUH, NMPEIBABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHMIO, M TPaJuLMH poccHiickoro oOpa3zoBaHus. Peanuzanus
IIPOrpaMMbl OOECIIEUNBAET OBJIA/IEHUE KIIOUEBBIMU KOMIIETEHIIUSIMHU, COCTaBIISIOLIMMUI OCHOBY IS
CaMOpa3BUTHSA U HENPEPHIBHOTO 00pa3oBaHUS, IEIOCTHOCTh OOLIEKYJIbTYpHOTO, JINYHOCTHOTO U
MIO3HABATEIBHOTO Pa3BUTHSI TMUYHOCTH 00YJaIOLIHXCS.

BaxxHocTh ydeOHOro Kypca TE€OMETpUM Ha YpPOBHE CpeJHero oomero oOpa3oBaHUs
00yCIIOBJIEHa MPaKTUYECKOW 3HAYUMOCTBIO METAlPEIMETHBIX W MPEIMETHBIX PpEe3yJIbTaToOB
o0ydeHHsT TeOMETpUM B HANpaBICHUM JIMYHOCTHOIO Pa3BUTHsS 00ydaroImuxcs, (GpopmMupoBaHUS
(GYHKIMOHAJIBHON MaTeMaTHYecKOW TIpaMOTHOCTH, M3Y4EHHUS JAPYrHMX Y4YeOHBIX JAMCLUIUIMH.
PazButne y oOyd4aromuxcs HOpaBUIbHBIX NPEJACTABICHUH O CYHIHOCTH M MPOUCXOXKIACHUU
F€OMETPUUECKUX aOCTpakUUi, COOTHOLIEHUH PEaTbHOrO0 M MJICANbHOIO, XapaKTepe OTpakKeHUs
MaTE€MaTU4YeCKOW HAYKOW SIBJICHUH U IPOILIECCOB PEaIbHOTO MHpa, MECTE€ '€OMETPUU B CUCTEME
HayK U pOJIM MaTeMaTUYeCKOro MOJIEIMPOBAHUS B HAYyYHOM MO3HAHUU U B IPAKTUKE CIOCOOCTBYET
(GOopMHPOBAHNIO HAYYHOTO MUPOBO33PEHHS YUAIIUXCs, @ TAK)KE KaUeCTB MBIIIJICHUS, HEOOXOIUMBIX
TSl QIaNTalliid B COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBHsSeTCs OAHUM U3 0a30BBIX MPEAMETOB Ha YPOBHE CpEIHEro oOIlero
o0pa3oBaHUs, TaKk Kak OO0ECleYMBaeT BO3MOXHOCTh M3YUYEHHs KaK JUCIMIUIMH €CTeCTBEHHO-
HAy4YHOW HaIIPaBJIIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe mbllieHue, GopMupyemMoe Npy U3y4eHUH 00y4arOIIUMHUCS MOHSATHIHBIX OCHOB
F€OMETPUH U MOCTPOSHUU LENOYKU JIOTHYECKUX YTBEPKACHHUI B XOJ€ PELICHUS T€OMETPUUYECKUX
3a7a4, yMEHHME BBIJBUIaTb W ONPOBEPraTh TUIIOTE3bl HENOCPEACTBEHHO HCIOJIBb3YIOTCS IIpU
pELICHUHU 33J]a4 €CTECTBEHHO-HAyYHOT'O I[MKJIA, B YaCTHOCTU U3 Kypca (PU3UKH.

YMeHue opueHTHUPOBATHCS B NMPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJIb BO BCeX 00JIACTAX
NeSITeIbHOCTH uesioBeka. OpHeHTalMs YeloBeKa BO BPEMEHHM U IPOCTPAHCTBE — HEOO0XOAUMOE
YCIIOBHE €T0 COIMAIBHOTrO OBITHS, (pOpMa OTPaKEHHUs OKPYXKAIOIIEro MHUPA, YCIOBHUE YCIIECUIHOTO
MO3HAHUS U aKTHUBHOTO MpeoOpa3oBaHus eHCTBUTENbHOCTU. OneprupoBaHie IPOCTPAHCTBEHHBIMU
o0Opa3amMu OOBEAMHSAET Pa3HbIC BUABI Y4EOHOM M TPYIOBOM JESITEIbHOCTH, SIBISETCS OJHUM M3
npo¢eCCHOHATBHO Ba)KHBIX KauecTB, IIOITOMY aKTyalbHa 3a7ada (OpMUPOBaHMS y 00y4arOIIUXCs
IPOCTPAHCTBEHHOI'O MBIIUICHUSI KaK Pa3sHOBUAHOCTH OOpPA3HOTO MBIIIJICHUS — CYIIECTBEHHOTO
KOMIIOHEHTA B IIOJIFOTOBKE K MTPAKTUYECKON AEATEIbHOCTU 110 MHOTUM HalpaBJICHUSIM.



Llens ocBoeHuUs: mporpaMMel yueOHOro Kypca «I'eomerpus» Ha 6a30BOM ypoBHE OOyueHHS —
o0mieo0pa3oBareIbHOC U OOMIEKYIBTYpPHOE pa3BUTHE OOy4arommxcs uepe3 obecreueHue
BO3MOXXHOCTH MPHOOPETEHUSI M HCIOJIb30BAHUSA CHCTEMAaTUYECKUX T'€OMETPUYECKUX 3HAHUHA U
neicTBUil, crienn@UYHBIX T€OMETPUHU, BO3MOXKHOCTU YCIIEUIHOTO MPOJOJDKEHUSI 00pa3oBaHUs 10
CHEUHATBHOCTSM, HE CBA3aHHBIM C MPHUKJIAIHBIM HCIIOIB30BAaHUEM T€OMETPUU.

[Tporpamma o reomMeTpur Ha 6a30BOM YpOBHE IpEAHA3HAYCHA Ui O0YJarOIUXCsl CpeaHei
IIKOJIbI, HE WCHBITHIBABIIMX 3HAUMTENbHBIX 3aTPYAHEHUH Ha YpPOBHE OCHOBHOTO OOIIEro
obpaszoBanusi. Takum oOpazom, oOydwaromuecs Ha 0a30BOM YpPOBHE IOJDKHBI OCBOWUTH OOIIHE
MaTeMaTUYeCKUe YMEHUS, CBSI3aHHBIE CO CIEeUU(PUKON TeOMETpUU U HEOOXOJUMbIE ISl KU3HHU B
coBpeMeHHOM oOmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXHOCTH H3YUUTh T€OMETPHUIO Ooiee
riyOOKo, eclnd B JajbHEWIIeM BO3HMKHET HEOOXOAMMOCTh B TE€OMETPHUYECKHX 3HAHUAX B
npohecCuOHaNBHOM NeSTeNbHOCTH.

JlocTuxkeHrne 1ear OCBOCHHs MPOrpaMMbl OOECIEUYMBAETCS PEIICHUEM COOTBETCTBYIOIIUX
3amad. [IpropureTHpIME 3amayamu OocBOoeHHs Kypca «I['eomerpum» Ha 6a3zoBoMm ypoBHe B 10—11
KJ1accax sIBIISTIOTCS:

— (QopMHpoOBaHUE TPEACTABICHUS O TE€OMETPUU KaK YaCTH MHUPOBOM KYJIbTYphl M OCO3HAHUE
e€ B3aMMOCBSI3U C OKPY>KAIOLIM MUPOM;

— (QopMHpOBaHUE TPEACTABICHUS O MHOTOTPAHHUKAX M TEJIaX BPALICHUS KaK O BAKHEUIIMX
MaTeMaTHYECKUX MOJETSAX, MO3BOJSIOMIMX OMUCHIBATh M H3y4aTh pasHbIe SBICHUS
OKPY’KaIOIIETo MUPA;

— (¢dopMUpOBaHME YyMEHHsI paclO3HaBaThb Ha YepTekKaxX, MOJCIAX M B pEaTbHOM MHpE
MHOTOTPAaHHHKH U TeJla BpaIlleHHS,

— OBJaJEHHE METOJlaMH  pEeLIeHHs 3aJad Ha  IOCTPOEHUS Ha  U300paKeHMSIX
IPOCTPAHCTBEHHBIX (UTYD;

— (QopMHpoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMU MOHATUSMH O MHOTOTPAaHHUKAX U TeJax
BpAIEHNUs U X OCHOBHBIMU CBOWCTBaMH;

— OBJAJICHWE AITOPUTMaMHU pEIIeHUS OCHOBHBIX THIOB 3ajad; (OPMHUPOBAHHWE YMEHUS
IPOBOJUTH HECJIOXKHBIE JJOKa3aTeIbHbIE PACCYKICHUS B XOJI€ PEILICHHs CTEPEOMETPUUYECKUX
3a]a4 ¥ 3a/1a4 ¢ MPAaKTUYECKHUM COZCp KaHUEM;

— pa3BUTHE  HUHTEJUICKTYaJIbHBIX WU TBOPYECKHX  CHOCOOHOCTEW  oOydaromiuxcs,
MO3HABATEJIbHOM aKTUBHOCTH, UCCIIEI0BATEILCKUX YMEHUHM, KpUTUYHOCTH MBIIIIICHUS;

— ¢QopmupoBaHue (QYHKIIMOHAIBHOW TPAaMOTHOCTH, PEJIEBAHTHOW TE€OMETPHH: YMEHHE
pacrio3HaBaTh MPOSBICHUS T€OMETPHUYECKUX IOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pearbHBIX JKM3HEHHBIX CHUTYyallUsX M TpPU HU3YYEHUH JPYruX Y4YeOHBIX NPEAMETOB,
NPOSIBJIICHUS] 3aBUCHMOCTEN M 3aKOHOMEPHOCTEH, (hOpMYIMPOBATh UX Ha A3BIKE T€OMETPUU
U CO3/1aBaTh T'€OMETPUUYECKUE MOJIENH, MPUMEHATh OCBOCHHBIM I'€OMETPHUUYECKUH ammapar
JUIs pelIeHHs MPaKTHUKO-OPUEHTUPOBAHHBIX 3aJad, HHTEPIPETHPOBATh U OLEHUBATh
TIOJTy9YCHHBIC PE3YIIbTATHI.

OTnuuuTeNnbHOM 0COOCHHOCTBIO MPOTPAMMBI SIBJISIETCS] BKIIIOUEHUE B KYpC CTEPEOMETPUU B
Hayaje ero M3y4eHHs 3a/lay, pelraeMblX Ha YPOBHE HMHTYHTHUBHOTO TIO3HAHUS, U ONpPEICIEHHBIM
o0pa3oM opraHu3oBaHHas paboOTa HaJA HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO H
[IPOCTPAHCTBEHHOI'O MBILIJIECHHS, CTUMYIUPYET IPOTEKAHNE UHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET
K JlaJbHEUIIEMY U3yUEHHUIO IPEIMETa.

[Mpeamourenue oOTHAETCS HATSAHO-KOHCTPYKTHBHOMY METOJy OOy4YeHHUs, TO eCTh
TEOPETUYCCKHE 3HAaHUS HMMEIOT B CBOCH OCHOBE UYYBCTBEHHOCTh MPEIMETHO-IPAKTHYECKON
JIeATEIbHOCTH. Pa3BUTHE NMPOCTPAHCTBEHHBIX NPEACTABICHUN y Y4alllUXCA B Kypce CTEPEOMETPUU



IPOBOJIUTCS 3a CUET pEIIeHUs 3a/Ja4 Ha CO3JaHHE MPOCTPAHCTBEHHBIX OOpa3oB M 3a1ady Ha
ONIEpUPOBAHUE NPOCTPAHCTBEHHBIMU oOOpazamu. Co3maHue oOpaza MPOBOIUTCS C ONOPOH Ha
HarJsIIHOCTh, a ONEPUPOBAaHUE 00pa30M — B YCIIOBHUSIX OTBJICUEHHS OT HAIJSAHOCTH, MBICIEHHOIO
WU3MEHEHUS €r0 UCXOJHOTO COACPKaHUS.

OcHoBHbIE  coaepxaTeinbHble JuHMM  Kypca «l'eomerpum» B 10-11  kiaccax:
«MHororpanHukmn», «lIpsiMble U INIOCKOCTH B IpocTpaHCcTBe», «Tema BpameHus», «BekTopsl u
KOOpAMHATHI B IIPOCTPAaHCTBE». POPMUPOBAHKE JIOTHUECKUX YMEHMM PaclpeneisieTcsi HE TOJIbKO
[0 COAEp)KATEJbHBIM JIMHUSAM, HO M IO rojaM oOOydeHUs Ha YpPOBHE CpPEIHEro o0ILero
o0OpazoBaHwUs.

Conepxannie 00pa3oBaHUs, COOTBETCTBYIOIIEE TMPEAMETHBIM pe3ylbTaTaM OCBOCHHS
paboueil mporpaMMsbl, pacipeAeaEHHbIM 0 rojaM 00ydeHHs], CTPYKTYpPUPOBAHO TaKUM 00pa3zoM,
4TOOBI OBJIA/IEHUE T€OMETPUUECKUMH MOHATUSAMHU U HAaBBIKAMU OCYLIECTBIISIIOCH IOCIEI0BATEIBHO
U TIOCTYNATEeJIbHO, C COONIOJEHUEM NPUHIMNA IPEEeMCTBEHHOCTH, 4YTOObI HOBBIE 3HAHUS
BKJTIOYAJIMCh B OOMIYIO CHCTEMY T€OMETPHYECKUX MPEACTABICHHNA OOYYarOIUXCS, PacIIupsis U
yriryomsisi e€, 00pasysi MpOYHbIE MHOKECTBEHHBIE CBS3H.

Ha uzydenue yueOHoro kypca «I'eomerpusi» Ha 6a30BOM ypOBHE OTBOJUTCS 2 Yaca B HEJEIIO
B 10 kmacce u 1 yac B Henento B 11 kiacce, Bcero 3a aBa roaa oOydenus - 102 yueOHBIX daca.

YYEBHO-METOJUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O [TPOLECCA
OBA3ATEJIBHBIE YYEEHBIE MATEPUAJIBI JIJIAA YUEHUKA

Maremaruka: anredpa 1 Hayajla MaTeMaTHYECKOro aHaiusa, reomerpus. ['eomerpus, 10-11
KJacchl: 6a30BbIil 1 yriy6a. yposau/ [JI.C. Atanacss u ap.] — M.: [IpocBenienue.

COIEPKAHUE OBYYEHUS
10 KJIACC

IIpsiMmble ¥ MJI0CKOCTH B IPOCTPAHCTBE.

OcHoBHBIE MOHATHUS cTepeoMeTpur. Touka, mpsimasi, TNIOCKOCTh, TpocTpaHcTBo. [lonsTre 00
AKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHH: AKCUOMbI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3aumHoe pacnosoxkeHue NpsMbIX B IPOCTPAHCTBE: IEpeceKarolluecs, NapajulesbHble U
CKpeluBawmuecss npsamble. llapamnenbHOCTh MNPSMBIX W IUIOCKOCTEHW B MPOCTPAHCTBE:
napajuiejabHble MPSMbIE B IPOCTPAHCTBE; MAPAIETbHOCTh TPEX MPSAMBIX; MAPATIETbHOCTh MPSIMOU
U TUIOCKOCTH. YTJIBI C COHAIpPaBIE€HHBIMU CTOPOHAMM; YrOJ MEXAY NPSIMBIMU B NPOCTPAHCTBE.
[TapayienbHOCTh IJIIOCKOCTEW: MapajlIesIbHbIE INIOCKOCTH; CBOMCTBA MAapajUIENIbHBIX IIOCKOCTEM.
[Ipocreiiine mnpocTpaHCTBEHHbIE (UTYphl Ha IUIOCKOCTH: TETpa’ap, KyO, Mapaienenumnen;
MIOCTPOEHUE CEYEHHUI.

[lepneHAUKYISIPHOCTh MPSMOM U MIOCKOCTH: MEPHEHANKYIISPHBIE IPSIMbIE B IPOCTPAHCTBE,
MpsIMbIE TTapajuIeNIbHbIE W TEPIEeHIUKYISIPHbIE K TUIOCKOCTH, TPHU3HAK MEPHEHIUKYISIPHOCTH
IPSAMOM U IUIOCKOCTH, TEOPEMA O MPSMOM NEPIEHAUKYIIPHON TUIOCKOCTH. YTIIbI B IPOCTPAHCTBE:
Yroid MEeXAy OpsIMOM W IJIOCKOCTBIO; ABYTPaHHBIM Yroj, JUHEHHBIM Yrosl JBYTpaHHOTO yria.
[lepnenauKymsip U HAKJIOHHBIC: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 0
IUIOCKOCTH, MPOEKIus (UTyphl HAa IUIOCKOCTh. [lepneHAMKYISpPHOCTh IUIOCKOCTEH: MpHU3HAK
NEePNEHANKYIISIPHOCTH ABYX IIOCKOCTEN. Teopema o TpEX neprneHIuKymispax.

MHoOrorpaHHuKH.

[loHsiTHE MHOTOTPAHHKMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAHHHKA, BBITYKJIBIE U HEBBITYKJIbIE
MHOTOIPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipus3ma: N-yroyipHas npu3Ma; rpaHd U OCHOBAHUSA
OpU3MBlL, TpsiMasi W HAKJIOHHAs TMPU3MbI; OOKOBass M TOJHAS IOBEPXHOCTh TMPHU3MBI.



[Tapayuenenunesn, NpsAMOYrOJIbHBIA Iapajulesenune] U ero csoiicrBa. [Iupammpma: N-yroibHas
nupamMuia, TpaHd W OCHOBaHHME NHMpaMHIbl; OOKOBas M TMOJHAs MOBEPXHOCTh IMUPAMUJIBI;
IpaBWIbHAasg M YyCEUYE€HHas MHpaMuAa. OJIEMEHTbl MpU3Mbl M nupaMmuisl. [IpaBuibHbIE
MHOTOTPaHHMKU: IOHSTHE IPAaBWJIBHOIO MHOIOTPAaHHMKA; IPAaBWJIbHAs IpU3Ma M IPaBHIIbHAs
nUpamMy/Ia; IpaBUiIbHAS TPEyrojbHas MUPaMUAa U MPaBWIBHBIA TeTpasrap; kyO. [IpencraBnenue o
IIPABWJIbHBIX MHOTOTPaHHMKAX: OKTa’p, 10AeKa3Ap U ukocadap. CeueHus Ipu3Mbl U NUPAMUIbL.

CuMMeTpuss B INPOCTPAHCTBE: CUMMETPUS OTHOCHTEIBHO TOYKH, NPAMOH, IUIOCKOCTH.
DneMEHTBI CUMMETPUH B IIMpaMUJax, apauleenuIeax, IPaBUIbHBIX MHOTOTPAHHHKAX.

Bbluucnenue 351eMeHTOB MHOIOIpaHHMKOB: pEOpa, nuaroHanu, yribl. Ilnomans GokoBoit
MOBEPXHOCTHU U TIOJHOM MOBEPXHOCTH IMPSIMOM MPU3MBI, IO b OCHOBAHHIA, TeOpeMa 0 OOKOBOMU
MOBEPXHOCTH TpsAMOM mpu3Mbl. [lnomans OGOKOBOW MOBEPXHOCTH M IMOBEPXHOCTH IMPABUIBHOMN
NUpaMUJIbI, TeOpeMa O IUIoaau yceu€HHou nupamusl. [lonstue 06 06béMe. OOBEM MHUpaMubI,
IIPU3MBL.

[TonoGuble Tema B mpocTtpancTBe. COOTHOWMICHHS MEXIy IUIOMAIIMU ITOBEPXHOCTEH,
00BEMaMu TOTOOHBIX Tell.

11 KJIACC

Tena Bpamenus.

[unuuapuueckass MOBEPXHOCTb, OOpasyiolMe IMIIMHIAPUYECKON IMOBEPXHOCTHU, OCh
HWIMHIPUYECKON moBepxHOocTH. LlunmmHap: ocHOBaHMA U OOKOBasi MOBEPXHOCTh, OOpasyromas u
0Cb; IJIOMIab OOKOBOI M TOJTHOM MOBEPXHOCTH.

KoHnueckasi MOBEpXHOCTh, OOpa3yroIIMe KOHUYECKON TOBEPXHOCTH, OCh W BEpIIMHA
KOHUYecKol nmoBepxHocTH. KoHyc: ocHOBaHME M BepIliMHA, 00pa3yroliasi U OCh; IJIOLAaAb OOKOBOI
U TIOJTHOM TOBEPXHOCTH. YCEUEHHBIA KOHYC: OOpa3yrollue M BBICOTA; OCHOBAHHUS U OOKOBas
MTOBEPXHOCTb.

Chepa m map: UeHTp, paauyc, AWAMETp; IUIOIIAAL MOBEpXHOCTU cdepsl. B3aumuoe
pacnoJjiokeHue cepbl U MII0CKOCTH; KacaTellbHas IUIOCKOCTh K cdepe; miouanb chepsl.

N3o00paxenue Ten BpallleHus Ha TUIOCKOCTH. Pa3BEpTka IUIMHAPA U KOHYCA.

KoMmOuHammu ten BpaieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMMMCAHHBIA OKOJIO chephl;
ctepa, BMCcaHHAss B MHOTOTPAHHUK, UJTH TEJIO BPAICHUSI.

[Tonsitue 06 o0O0BEMe. OcHOBHBIE cBoWcTBa 00BEMOB Tein. Teopema 00 o0O0BEME
MPSIMOYTOJIBHOTO Tapauienenumnena u cieacTsus u3 ne€. O0vEM nunuHapa, konyca. O6béM mapa
U TUIOMIA b ChEPHI.

[TonoOGubie Tema B mpoctpaHcTBE. COOTHOMIEHWUS MEXIY IUIOMAIIMHA TMOBEPXHOCTEH,
00BEMaMHU TO00OHBIX TEJL.

Ceuenuss uwiMHapa (MapauieIbHO M TMEPHEHIUKYISIPHO OCH), CEYEHUsi KOHyca
(mapannenbHOe OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEPIINHY), CEUSHUS I1apa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE.

Bektop Ha mimockocTH U B npocTpaHcTBe. CIOKEHUE U BBIYUTAHHE BEKTOPOB. Y MHOXKEHHUE
BEKTOpa Ha uucio. Pa3znoxeHue BekTOpa Mo TpEM HEKOMIUIaHapHBIM BekTopam. lIpaBuio
napauienenunena. Pemenue 3anay, CBsI3aHHBIX ¢ NIPUMEHEHUEM MPABWII ACHUCTBUN C BEKTOPAMH.
[IpsamoyrosnbHas cucrema KoopAauHat B nmpoctpanctBe. Koopaunarsl BekTopa. [Ipocreitmme 3anaun
B KOOpJMHATaxX. YT0JI Mexay BekTopamu. CKallspHOE MPOU3BEACHNE BEKTOPOB. Brruncienue yrios
MEXAYy TpSAMBIMA M  TUIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIM  METOJ TMpPU  PEIICHUU
FeOMETPUUYECKHX 3a/1au.

ITNIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS YVYHEBHOI'O KYPCA «I'EOMETPHUS»
(FA30BbII YPOBEHB) HA YPOBHE CPEJIHEI'O OBII[ET'O OEPA30BAHUS



JUYHOCTHBIE PE3YJBbTATHBI

JIngHOCTHBIE PE3YNIBTaThl OCBOEHUS MPOTPpaMMbl ydeOHOTro ydeOHOro Kypca «I'eomerpusy»
XapaKTePU3YIOTCS:

I'paxxknanckoe BocnuTanue:

C()OPMUPOBAHHOCTHIO  TPAKIAHCKOM TMO3UIMH  OOydYalomerocs Kak AaKTUBHOTO U
OTBETCTBEHHOI'O0 4JI€HA POCCHHCKOrO OOIIECTBA, MPEJACTABICHUEM O MaTEeMaTHYECKHX OCHOBaX
(YHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBJIEHUW, TPOLEAYp TPakTaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHl M TIP.), YMEHHEM B3aMMOJICMCTBOBATh C COIMAIBHBIMA HWHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U HA3HAYCHHUEM.

IlaTpuoTHyeckoe BoCIMTaHUE:

c(hOpPMUPOBAHHOCTHIO POCCUHUCKON T'Pa)KAAHCKOW UIECHTHUYHOCTH, YBAXKECHHS K MPOILJIOMY U
HACTOSIIIEMY POCCUICKOM MaTe€MaTHUKH, LIEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHUSIM POCCUUCKUX
MaTeMaTUKOB M POCCHICKOM MaTEMaTUYE€CKOM WIKOJbI, K MCIIOJIb30BAHUIO 3TUX JTOCTUKECHHI B
JIPYrUuX HayKax, TEXHOJOTUSIX, c(hepax SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHMEM  JyXOBHBIX IIEHHOCTEH  poccHiickoro Hapoja;  c(hOPMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMS, 3TUYECKOrO IOBEJECHHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHUEM
JOCTHDKCHUN HAyKM U JACSITENBHOCTHIO YYEHOTO; OCO3HAHHEM JIMYHOTO BKJIAJa B IOCTPOCHHE
YCTOHYHBOTO OYyyIIETO.

JcTeTnUEeCKOe BOCIIUTAHHE:

ACTETUYECKUM OTHOIICHUEM K MUPY, BKJIIOYAsl ICTETUKY MaTEeMAaTUUECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, pPEHIeHUH, pacCyKIEeHUW; BOCIPUHUMYHMBOCTHIO K MAaTEeMAaTHYECKUM AacleKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA.

Pdusnveckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHSI TPUMEHSATh MaTeMaTUYECKHE 3HAHUS B UHTEpPEcax 370pOBOTO
u Oe3omnacHoro oOpa3a XU3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0pPOBBIO (310pOBOE
nuTaHue, cOAMaHCUPOBAHHBIM PEKUM 3aHATUN M OTHABIXA, peryispHas (usudeckas aKTUBHOCTB);
(bU3UYECKOTO COBEPILICHCTBOBAHUS, IPH 3aHATUSIX CIOPTUBHO-03/I0POBUTENBHOMN 1€ATEIHHOCTHIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYyNy, OCO3HAHUEM IIEHHOCTH TPYAOJIIOOUS; MHTEPECOM K Pa3THUYHBIM
chepam mpodecCHOHATHHONU NEATENHHOCTH, CBSI3aHHBIM C MAaTeMaTUKOW U €€ MPHIOKECHUSIMH,
YMEHHEM COBEpIlaTh OCO3HAHHBIN BhIOOp Oymymied mpodeccuu W peann3oBhIBaTh COOCTBEHHBIC
KU3HCHHBIC TIJIaHBI, TOTOBHOCTHIO W CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa30BaHUIO W
caM000pa30BaHMIO Ha MPOTKEHUU BCEH JKU3HU; TOTOBHOCTHIO K aKTUBHOMY YYAaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaIPaBICHHOCTH.

IKo0J0rHYecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTBIO JKOJIOTHUYECKOW KYJIbTYpbl, IMOHWMAaHHWEM BIUSHUS COIHAIHHO-
PKOHOMHYECKUX TMPOIECCOB HA COCTOSHHE TMPUPOTHON M COIMAIBHOW CpPEIbl, OCO3HAHHWEM
II00aTFHOTO XapaKTepa IKOJIOTUYECKUX MPoOieM; OpUeHTAIlMe Ha MPUMEHEHNE MaTeMaTHIYeCKUX
3HAHWN JJIs PEUICHHs 3a/1a4 B 00J1aCTU OKpPYKAIOIIEH Cpefibl, TNIAHUPOBAHUS TIOCTYIIKOB U OLIEHKH
WX BO3MOXXHBIX MOCIEICTBUH ISl OKPYKAIOIIEH CPEIbI.

I{leHHOCTH HAYYHOTO NTO3HAHUSA:

c(OPMUPOBAHHOCTHIO ~ MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKW, MOHMMAHUEM MAaTeMaTHYeCKOW HayKu Kak chepsl
YEJIOBEYECKON NIESITEIbHOCTH, 3TANOB €€ Pa3BUTUS M 3HAYMMOCTH Ui PAa3BUTUSA LMBWIN3ALMNY;
OBJIQJICHUEM SI3IKOM MAaT€MaTUKH M MAaTEMAaTHYECKOW KYJbTYpOH KaK CPEICTBOM IMO3HAHMS MUPA;



TOTOBHOCTBIO OCYLIECTBIIATH IPOCKTHYIO U UCCIEAOBATENILCKYIO AEATENBHOCTh HUHANBUYAIBHO U B
rpyIIe.

METANPEIMETHBIE PE3YJIbTATDI

MeramnpenMeTHble  pe3yabTaThl OCBOCHHS MPOTpaMMbl  y4eOHOro ydeOHOTO Kypca
«["eomeTpus» XapakTepu3ylOTCsl OBIAICHUEM YHUBEPCAIbHBIMUA HO3ZHAGAMENbHBIMU OeliCMBUAMU,
VHUBEPCANIbHLIMU ~— KOMMYHUKAMUBHLIMU — OCUCMBUAMU, — VHUBEPCANbHLIMU — pe2yiamueHbLMU
OelicmeusmMu.

1) Vuusepcanvnvle nosnasamenvuvle Ociicmsus, obecneuusaiom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYEecco8 00yuaruuxcsi (0ceoexue mMemooo8 NO3HAHUS OKPYICAIoWe20 Mupd;
NPUMEHEeHUe 102UYEeCKUX, UCCTe008AMEeNbCKUX ONepayull, YMeHull pabomams ¢ uH@opmayuet).

Bba3zoBble Jioruyeckue eiicTBUSA:

— BBUIBIATH M XapaKTEPH30BAaTh CYIIECTBEHHBIC TNPU3HAKM MATEMAaTHYECKUX OOBEKTOB,
MOHSTHUM, OTHOLICHUH MEXIy MNOHATHSIMH; (OPMYIUPOBATh OINPEACTCHUS TOHSITHIA,
yCTaHABIIMBATh CYIIECTBEHHBIN MpHU3HAK Ki1accu(UKAIMKU, OCHOBaHMS I O00OOIIEHUS U
CpPaBHEHHUS, KpUTEPUU TPOBOAUMOIO aHAIIN3a;

— BOCHpPUHUMATh, (OpMynIHpOBaTH U NPEOOPA3OBHIBATH CYKICHHUS: YTBEpPAUTEIbHBIE H
OTpHULaTeNIbHbIE, EANHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

— BBUIBJIATH MaTEeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M M IPOTHBOpEUYHUS B (aKTax,
JMaHHBIX, HAOMIOJEHUSIX ¢ YTBEPXKICHUSAX; IMpenjgaraTb KpUTEPUH JJs  BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

— Jlenath BBIBOJBI C HCIIOJNB30BAaHMEM 3aKOHOB JIOTUKH, JEIYKTHBHBIX W WHIYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEeHUH TI0 aHAJIOTHH;

— TIPOBOAMTH CAMOCTOSTEIBHO JI0KA3aTEIbCTBA MATEMAaTHYECKUX YTBEPKICHHUN (IIPSIMbIE U OT
NPOTHBHOTO), BBICTPaMBATh APTYMEHTAIMIO, TMPHUBOJUTH TNPUMEPHI W KOHTPIPHMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHS U BBIBOJIBI;

— BbIOMpaTh crocod perreHust yueOHoM 3aauM (CpaBHUBATh HECKOJIBKO BApMAHTOB PELLEHUS,
BBIOMpPATh HANOOJIEE OIXOASIIHIHA ¢ YIETOM CAMOCTOATEIBHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble uccienoBare/ibCKue AeiCTBUS:

— WCTOJB30BaTh BOIPOCHI KaK HMCCIEIOBATENbCKUI MHCTPYMEHT MO3HaHUS; (GOPMYyITHUPOBATH
BOIPOCHI, (DUKCUPYIOIIHE TPOTUBOPEYHE, MPOoOIeMy, YCTaHABIMBATh MCKOMOE U JaHHOE,
(GhopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TMO3UINIO, MHECHHE,

— TMPOBOJUTH  CAaMOCTOATEIBHO  CIUITAHUPOBAHHBIM  DKCIEPUMEHT, HCCJEIOBAHHE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTEMaTHUECKOTO 0OBEKTa, SIBICHHUS, MPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEHN MEX Iy 00BEKTaMH, SIBJICHUSMHU, TTPOLIECCAMU;

—  CaMoCTOSITeNEHO (OPMYITUPOBAaTH 000OIIEHUS U BBIBOJBI MO pe3yibTaTaM IMPOBEIEHHOTO
HAOMIO/IEHUsI, WCCIEOBAHUS, OIICHUBATh JJOCTOBEPHOCTH IMONYYEHHBIX pE3yIbTATOB,
BBIBOJIOB M O0OOIIICHUIA;

— TMPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, & TaKXKE BBIABUTATH MPEINOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ nnopmanmeii:
—  BBIABJATH Je(UIUTH UHPOPMALUH, TaHHBIX, HEOOXOAMMBIX Ul OTBETa HA BOMNPOC MU IS
peLlIeHus 3a1a4H;



— BBIOMpaTh HMH(POPMAIMIO W3 KHCTOYHUKOB  PA3IUYHBIX THUIOB, aHAIM3HPOBATH,
CHCTEMaTH3UpPOBATh M HMHTEPIPETUPOBATh WH(POPMALUIO PA3IMYHBIX BUAOB U (opMm
NPE/ICTaBIICHUS;

— CTPYKTypUPOBaTh HHPOPMAIIHIO, TPEICTABISTH €€ B PA3TUYHBIX (opMax, HILTIOCTPUPOBATH
rpauyecKu;

— OIICHMBAaTh HAAGKHOCTh HWHPOPMAIUM IO CaMOCTOSITEIBHO  CPOPMYTUPOBAHHBIM
KPUTEPHSIM.

2) VHhueepcanvhvlie KOMMYHUKaAmMueHwle Oelicmeus, o0Oecneuusaiom c@opmupo8aHHoCns
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.
Oo0wmenne:

— BOCHpUHUMATh U (POPMYJTUPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBHUAMHU U LEJISIMHU
o011eHus; CHO, TOYHO, IPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MHCbMEHHbIX
TEKCTaX, /JaBaThb IOSCHEHMs 110 XOAY peIIeHUs 33aJayd, KOMMEHTHPOBATh MOJIY4YEHHBIN
pe3yibTar;

— B XoJe 0OCYXJEHHUs 33JaBaTh BOIPOCHl IO CYIIECTBY OOCYXJaeMOW TeMbl, IpPOOIEMBI,
pelraeMoil 3ajauu, BbICKa3blBaTh MJCH, HALEJIEHHBbIE Ha MOMCK PELICHMS; CONOCTaBIAThH
CBOU CYXXJCHMS C CYXIEHHUSIMH JAPYIMX YYaCTHMKOB JIMAJIOra, oOHapyKUBaTh pa3iuuue U
CXOJICTBO ITO3UIIHIA; B KOPPEKTHOH hopme popMynHupoBaTh pa3HOTIACHS, CBOM BO3PaKEHHS,

— TMPEACTaBJIATh pe3yJbTaThl PELICHMs 3a7aud, SKCIEPUMEHTa, MWCCIIEIOBaHUs, IPOCKTa;
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS € Y4€TOM 3ajad NpPE3eHTalUd U
0COOEHHOCTEN ayAUTOPHH.

— CoTpyIHHMYECTBO:

— TIOHMMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMaHJHOW M WHAWBHUIYaJbHOM pabOTHI mpu
pelieH y4yeOHBIX 3a/a4; NPUHUMATh IIeJIb COBMECTHOW JesTEIbHOCTH, IUIAHUPOBATh
OpraHu3allMl0 COBMECTHOM paboThl, pacmpenensTb BHUIbl PabOT, J1OroBapUBaThCs,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 00001aTh MHEHHUS HECKOJIBKUX JIFOACH;

— y4yacTBOBaTh B TPYNINOBBIX (popmax paboThl (0OCYXKAeHHsS, OOMEH MHEHHH, «MO3TOBBIE
IITYPMBI» M MHBIE); BBINOJHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBUS C
JPYTUMH 4WIEHAaMH KOMaHJbl, OIIEHHBAaTh KAaueCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUS.

3) Vuueepcanvhvie pecynamuensie Oeticmsus, obecneuusaom GopmuposaHue cmvlCI08bIX
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIUL.
Camoopranusaunus:
— COCTaBJAThH IJIAH, AITOPUTM pEIICHUs 3aJauyd, BbIOUpaATh CIOCOO pEIIeHHs ¢ y4ETOM
UMEIOIIUXCS ~ PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpPOBATh M
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yu€TOM HOBOM MHOpMAIIMH.

CaMOKOHTPOJIb:

— BJIQJICTh HAaBbIKAMH TO3HABATEIBbHON peIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI U
MBICIIUTENIBHBIX TPOLECCOB, WX PE3YyJIbTaTOB; BIAAETh CIOCO0AMHM CaMOMPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTATa PEIICHU MaTEMaTHYECKOH 3a1a4u;

— IpeABUIETb TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb IIPH DELICHHH 3a7a4d, BHOCHUTH
KOPPEKTHBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HalJIECHHBIX
OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;



— OILIGHHUBATh COOTBETCTBUE pe3yJibTaTa LEIU U YCIOBUSAM, OOBACHATH NIPUYUHBI JOCTHKCHUS
WIM HEJOCTHXKEHUS Ppe3yJIbTaTOB JEeSATEIbHOCTH, HAXOAMTh OIIMOKY, JaBaTh OLEHKY
NpPUOOPETEHHOMY OIIBITY.

MNPEIMETHBIE PE3YJIBTATHBI

K konny 10 kiacca o0yyaromuiicss Hay4uTcs:

OIIEpPUPOBATH MOHATHAMHU: TOUKA, MIPSIMast, TNIOCKOCTD;

MPUMEHSTh aKCMOMBI CTEPEOMETPUHU U CIEJICTBUS U3 HHUX IPH PEUICHUH T'€OMETPUUYECKUX
3ajady;

OIIEPUPOBATH MOHATHAMU: NAPAIIICIEHOCTD U MEPIEHAUKYISIPHOCTD MPSIMBIX U TIIOCKOCTEH.

KJIaccu(UIUPOBATh B3aUMHOE PACIOI0KEHUE TIPSMBIX M TUIOCKOCTEH B TPOCTPAHCTBE;

OTEepUPOBATH MOHATUSMU: ABYTPAHHBIN yroil, rpaHy ABYTPAHHOTO Yria, pedpo JBYTpaHHOTO
yria; JMHEHHBINH yroll ABYTPAHHOTO YIIIa; FpaaycHas Mepa IBYTPaHHOIO yria;

OTIEpPHPOBATH TOHSATUSMHU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIbI MHOTOTPaHHHK,
AIIEMEHTHI MHOTOTPaHHUKA, IPABHILHBIA MHOTOTPAaHHUK;

pacro3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAHHUKOB (MUpaMHIa; MPU3MA, HPIMOYTOJIbHBIH
napasuienenunes, Kyo);

KJIaccu(UIMPOBaTh MHOTOTPAHHUKH, BBIOMpAsi OCHOBAHUS JUIA KiIacCH(PUKAIUU (BBITYKIIbIC
U HEBBINYKIIbIE MHOTOTPAaHHHUKH, MPaBUJIbHBIE MHOTOTPAHHHKH;, TPSMbIE M HAKIOHHBIC MPH3MBI,
napasuieNenumne/ibl);

OTIEepPUPOBATH MOHATHAMMU: CEKyIIast MJIOCKOCTh, CEUEHHE MHOTOI'PAaHHHUKOB;

OOBSICHATH TPUHIIHITBI IOCTPOSHUS CEYCHUH, UCTIOIB3YS METOJ CIIE/IOB;

CTPOHUTH CEYEHHS MHOTOTPAaHHHKOB METOJOM CJIE/IOB, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHHU3Y;

pelarh 337a4l Ha HAXOXJIEHUE T€OMETPUUECKUX BEJIUYMH MO 00pasliaM WM alrOpUTMaM,
NPUMEHSS I3BECTHBIE aHAIUTUYECKHAE METO/IBI TIPH PEHICHUH CTaHAAPTHBIX MAaTeMaTHYECKUX 3a/1a4
Ha BBIYHCIICHUE PACCTOSHUA MEXy ABYMSI TOYKAMH, OT TOYKH JI0 MPSIMO, OT TOYKH /IO IJIOCKOCTH,
MEXY CKPELIUBAOIUMHUCS MPSIMBIMHU;

pelarh 337a4l Ha HAXOXJIEHUE T'€OMETPUUYECKUX BEIUMYMH MO 00paslaMm WIN alropuTMam,
NPUMEHSS I3BECTHBIE aHAIUTUYECKHAE METO/IBI TIPH PEHICHUH CTaHAAPTHBIX MAaTeMaTHYECKUX 3a/1a4
Ha BBIYMCIICHUE YTJIOB MEXIY CKPEIIUBAIOIIMMUCS TPSMBIMH, MEXKIY MPSIMON M IUIOCKOCTBIO,
MEXy TUIOCKOCTSIMH, IBYTPAaHHBIX YTJIOB;

BBIYUCIIAT OOBEMBI M IUJIOLIAU TOBEPXHOCTEW MHOTOIPaHHMKOB (TpH3Ma, MUpaMuaa) ¢
npUMeHeHHeM (HOpMyIl; BBIUMCIATH COOTHOIICHUS MEXIY IUIOLIasIMU MOBEpXHOCTEH, 00BEMaMu
M0JOOHBIX MHOTOTPaHHHUKOB;

OTIePHPOBATH MOHATUSIMH: CHMMETPHS B TIPOCTPAHCTBE; IIEHTP, OCh M INIOCKOCTh CHMMETPHH;
LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPBI;

U3BJIEKaTh, MPeoOPa30BbIBATE M HMHTEPIPETUPOBATh MHGPOPMALMIO O MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTYpax, MPEeICTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

NPUMEHSATh  TeoMeTpudeckne (akThl JUIsl  pEelIeHHsT  CTepEeOMETPHYECKHX  3ajad,
NPENOIaraloIuX HECKOJIbKO IIIaroB pEHICHUs, €CIM YCJIOBUS NPUMEHEHUS 3a/JaHbl B SBHOH
dopme;

NPUMEHSTh MPOCTEHIlNe MPOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a/1ay;

IPUBOIUTH MPUMEPHI MATEMAaTHUECKUX 3aKOHOMEPHOCTEN B IPUPOJE U JKU3HHU, PACIIO3HABATD
IPOSIBJIICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE;



NPUMEHATHh TOJNyYEHHBbIC 3HAHHUS Ha MPaKTHKE: aHAJU3UPOBATh peallbHble CUTYyallUd U
IPUMEHATh  M3y4eHHBbIE TIOHATUS B  IpOLEcCE  IOMCKAa  PEIIEHHs  MaTeMaTU4eCKU
chopMyIMpPOBaHHON MPOOJIEMBbI, MOAETUPOBATH peajbHble CHUTYallMM Ha S3bIKE T'€OMETPUH,
UCCJIEIOBATh IOCTPOCHHBIE MOJENIU C HCIOJNb30BAaHHEM TI'€OMETPHUUYECKHX IOHATUH U TEOpeM,
ammapara anreOpbl, pemarb NPakKTUYeCKUe 3a/1a4M, CBS3aHHbBIE C HAXOXKJICHHEM T€OMETPUYECKHUX
BEJIMYMH.

K xoniy 11 kiacca o0yJaromuiicst HAyIuTCs:

OIEepUPOBATh MOHATUSAMU: LUIUHAPUYECKas MMOBEPXHOCTb, O00pa3yrolue HUIUHAPUIECKON
MOBEPXHOCTU; IWJIMHJIpP; KOHUYECKash MOBEPXHOCThb, 0Opasylollre KOHUYECKOW IMOBEPXHOCTH,
KOHYC; cpeprueckasi IOBEpXHOCTb;

pacro3HaBaTh Teia BpamieHus (WIMHIP, KOHYC, cdepa u map);

OO0BSACHATH CLIOCOOBI MOJTYYCHHUSI TEJ BpaICHHS;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIOJIOXKeHUE cephl U MIOCKOCTH;

OIEpUpPOBATh IOHATUSMHU: IIAPOBOM CErMEHT, OCHOBAHHME CETMEHTA, BBICOTA CErMEHTA;
IIApOBOM CJIOM, OCHOBaHHE 1IAPOBOT'O CJIOSI, BBICOTA LIAPOBOTO CJIOS; IAPOBOM CEKTOP;

BBIUUCIATH OOBEMBI W TUIOIIATU TOBEPXHOCTEHW TeNl BpAIlEHUS, F€OMETPHUUYECKUX Tel C
npuUMeHeHueM GopMyIT;

OTIEPHPOBATH MOHATUSIMHU: MHOTOTPAaHHHK, BOUCAHHBINA B C)epy M OMUCAHHBIA OKOJIO C(ephI;
cdepa, BliMCaHHAs B MHOTOTPAHHUK WUJIU TEJIO BPAIICHHUS;

BBIUUCIISATH COOTHOIICHHS MEXAY TUIOIIAIIMU TOBEPXHOCTEH M 00bEMaMU MOI0OHBIX Te,

n300paxarb u3ydyaeMmble (UTyppl OT PYKH M C NPUMEHEHHUEM IMPOCTHIX UYEPTEKHBIX
UHCTPYMEHTOB;

BBITMOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB HPOCTBHIX OOBEMHBIX (QUIyp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTh CEYEHHUS TeJl BPALLCHUS;

U3BJIEKaTh, MHTEPIPETUPOBATh M MpPeoOpa3oBbIBaTh MHGPOPMALMIO O HPOCTPAHCTBEHHBIX
reOMEeTpUUECKUX PUTYypax, MPEACTaBICHHYIO Ha YepTekaxX U pUCYHKaX;

OIIepUpPOBATh MOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITOJIHATD JIEHCTBUS CII0KEHHUS BEKTOPOB, BEIUUTAHUS BEKTOPOB U YMHOXXEHMsI BEKTOpa Ha
YHCII0, 00BACHATH, KAKMMHU CBOMCTBAMM OHU 00JI1aJIat0T;

MPUMEHSThH [TPaBUJIO NapajlieenuIea;

ONEepUpPOBaTh MOHATUSMHU: JEKapTOBBI KOOPJAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpPA, YIoJl MEXKIY BEKTOpaMH, CKaJIpHOE
IIPOU3BEICHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI;

HaXOJUTh CyMMY BEKTOPOB M MPOM3BEICHHE BEKTOpa HAa YUCIIO, YTroJl MEXIY BEKTOpaMU,
CKaJIIpHOE MPOM3BEIEHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJIMHEAPHBIM BEKTOPaM;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpMHAT;

OPUMEHATh  reoMeTpudeckue (akThl JUIsl  pEIIeHUs]  CTePeOMETPUYECKHMX  3a7ad,
MpEeoJiaralolliuX HECKOJbKO IIaroB pEIIEHUs, €CIM YCJIOBUS NPUMEHEHUs 3aJlaHbl B SIBHOM
dopme;

pelmaTe IpOCTEHIINE TE€OMETPUYECKUE 3a7aud Ha IPHUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METO/1a;

pemaTth 3aJayd  Ha JI0Ka3aTeIbCTBO MAaTEMaTHYECKMX OTHOUICHHMM M HaxOXXICHHE
FeOMETPUUECKUX BEJIWYUH MO o0Opa3laM WM alropuTMam, MPUMEHSS M3BECTHBIE METOJbI NPHU
PELICHUH CTaHJAPTHBIX MAaTEeMaTHUECKUX 3aa4;

IPUMEHSATh NPOCTEHMIINE MPOTrPpaMMHBIE CPENCTBA M AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a/1ay;

MPUBOJIUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HU, PACTIO3HABATH
IIPOSIBJIEHUE 3aKOHOB F€OMETPHUH B UCKYCCTBE;



NPUMEHSTh TIONyYCHHBIC 3HAHHWS Ha NPAKTHKE: aHAIM3UPOBATh PEANbHBIE CUTyallUd H
NPUMEHATh  U3Y4YCHHBbIE  TOHATUA B TpOLECcCe  TMOHMCKA  pElIeHUs  MaTeMaTUYECKU
chopMyIMpPOBaHHON MPOOJIEMBbl, MOAETUPOBATH pealbHbIE CHUTyallMM Ha S3bIKE T'€OMETPUH,
UCCJIEIOBATh IOCTPOCHHBIE MOJENIU C HCIOJNb30BAaHHEM TI'€OMETPHUUYECKHX IOHATUH U TEOpeM,
anmapara anreOpbl; pemaTh MPaKTUYECKUE 3a/la4M, CBS3aHHBIC C HAXOXKIECHUEM T€OMETPHUSCKUX
BEJTUYMH.

NNEPEYEHDb (KOAUPUKATOP) PACIIPEJAEJIEHHBIX 110 KJIACCAM
MMPOBEPSIEMBIX TPEBOBAHHUM K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJHEI'O OBIIIET'O OGPA3OBAHUA U
SJIEMEHTOB COAEPKAHUS 110 MATEMATHUKE

B denepanbHbIX U perHOHANBHBIX MPOIEIypax OLEHKU KauecTBa 00pa30BaHUS UCIIOJIb3YyeTCs
nepedueHb (KOAUGPUKATOP) paCIPEACIICHHBIX 10 Kjaccam IMpoBEpsieMbIX TpeOOBaHUM K
pe3ylbTaTaM OCBOEHHUSI OCHOBHOW 00pa3oBaTeIbHON MPOrPaMMBI CPETHETO 0011ero oopa3oBaHus U
AJIEMEHTOB COJEPKAHMS 110 MATEMATHKE.

Kon [TpoBepsiemble TpeIMETHBIE PE3yIbTAaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTebHON MPOrpaMMBbl CPEHETr0 00111er0 00pa3oBaHUs
pe3ynbTarta
1 UYucna v BBIYUCIICHUS
11 OnepupoBaTh MNOHATHAMU: PALUOHAIBHOE M JACHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAsI U JIECITUYHAs APOOb, TPOLEHTHI
19 BemonHATe  apudmernyeckue  omepanu  C  PAalMOHANBHBIMH |
' JeCTBUTENIbHBIMU YHCIIAMHU
13 BbimonHATe  mpUONMKEHHBIE  BBIUMCIIEHUS,  MCIONB3Ys — MpaBUiIa
' OKpYTJICHUS, IENIaTh MPUKUIKY U OIICHKY pe3yJIbTaTa BEIYUCICHHH
OmnepupoBaTh NOHSATHSAMH: CTETIEHb C IEJBIM TOKa3aTeseM, CTaHIapTHas
14 ¢dopma 3ammcu JeMCTBUTENBHOTO YHCIA, KOPEHb HATypalbHOW CTENEHH;

MCIOJIb30BaTh MOJIXOAANIIYI0 (GOpMY 3alUCH ACUCTBUTEIBHBIX YUCEN AJIs
pelIeHus IPaKTUYECKUX 3a/1a4 U IIPEICTABICHUs TaHHbBIX

OnepupoBarh MOHATUSMHU: CHUHYC, KOCHHYC M TaHT€HC MPOU3BOJIHHOTO
1.5 yIjla; WCIOJIb30BaTh 3alliCh IPOHM3BOJBHOTO yIJla dYepe3 O0OpaTHbIE
TPUTOHOMETpHUECKUE (HYHKIIUU

2 VYpaBHEHUS U HEPABEHCTBA

OnepupoBaTh MOHATUSMHU: TOXKIECTBO, YpaBHEHHE, HEPAaBEHCTBO, IIEJIOE,
2.1 panroHaIbHOE, HppalMOHAIBHOE YpaBHEHHUE, HEPABEHCTBO,
TPUTOHOMETPUUYECKOE YPAaBHEHUE

BoinmonHATe mpeoOpa3oBaHus TPUTOHOMETPUUECKUX BhIPAXKEHHUH U peliaTh
TPUTOHOMETPUUECKNE YPAaBHEHUS

2.2

BeimonuaTe mpeoOpa3oBaHus LENbIX, PAMOHANBHBIX U UPPAlMOHAIBHBIX
2.3 BBIDAKCHUM W pEIlaTh OCHOBHBIE THIIBI LEJBIX, PALMOHAIBHBIX H
UPpaLMOHATILHBIX YPaBHEHUI U HEPABEHCTB




[IpumeHsTh ypaBHEHHsS M HEpAaBEHCTBA I PEIICHHUS MaTeMaTHYEeCKHX

2.4 . .
3a7a4 ¥ 3a/1a4 U3 Pa3IM4HbIX 00JIaCTel HAyKU M peabHON KU3HU
MogenupoBaTh peajbHbIE CHTYyallMd Ha S3bIKE aiureOpbl, COCTaBIATH
2.5 BBIPQ)XEHUS, YPAaBHEHUs, HEPABEHCTBA 110 YCJIOBMIO 3aJjaud, MCCIEeI0BaTh
MOCTPOSHHBIE MOJIENIH C MCIIOJIb30BAaHUEM arlrapara anreopsbl
3 OyHKIIMU U Tpaduku
OnepupoBaTh NOHATUAMU: QYHKIUS, CIOCOOBI 3a1aHusl PYHKIMH, 001aCTh
3.1 OTIpeNIeICHUs W MHOMKECTBO 3HAYeHWH (QYHKUUH, Tpaduk QYHKIUH,
B3aUMHO OOpaTHbIC PYHKITUN
32 OnepupoBaTh NOHATHSAMU: UYETHOCTb M HEYETHOCTh (YHKIMH, HYIU
(GyHKINHU, TPOMEKYTKH 3HAKOITOCTOSTHCTBA
3.3 Hcnonp3oBate rpaduky GyHKIMHA U1 peLICHNsT ypaBHEHUH
34 Ctpoutp ¥ uHTaTh TpadUKHd JHUHEWHOW (QYHKIUH, KBaIPATUIHOM
' (GyHKIMH, CTENeHHON (PYHKIMH € 1IeJIbIM IIOKa3aTeIeM
Hcnonb3oBarte rpapuku (QyHKOMM JUIs HCCIEIOBaHMS MPOLECCOB H
35 3aBHCUMOCTEH MpH PEUICHWH 3a7ad U3 JIPYTuX Y4eOHBIX MHpPEAMETOB U
' peanbHOM  JKU3HHM, BbIpaXaThb (opMylaMH  3aBUCUMOCTH  MEXIY
BEIIMYMHAMU
4 Hauana maTemMaTiaeckoro aHaimsa
41 OnepupoBaTh MOHATHSAMHU: TOCJIEAOBATENBHOCTh, apudMeTHuecKas u
' reOMETPHYECKas IIPOTPECCHH
OnepupoBaTh MNOHATHSAMH: OECKOHEYHO YOBIBAIOIIas TI€OMeTpUyecKas
4.2 mporpeccusi, cymMma  OECKOHEUHO  yOBIBAalOLIEH  IreoMeTpHuYecKOoi
poTrpeccuu
4.3 3aiaBaTh OCIEOBATEILHOCTH PA3JIMYHBIMU CIIOCOOAMU
44 Hcnons30BaTh CBOMCTBA NOCIEIOBATEIBHOCTEM W IPOTPECCHM IS
' peleHusl peaabHbIX 33a4 MPUKIIaJHOTO XapaKTepa
5 MHoxecTBa 1 JIOTHKa
5.1 OnepupoBaTh MOHATUSMH: MHOKECTBO, ONEPAIIUH HAJ MHOKECTBAMU
Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapaT Jjis  ONHCaHMA
5.2 peabHBIX MPOIECCOB U SIBIICHUH, TPH PEIICHUHN 3334 U3 IPYTUX YICOHBIX
IPEeIMETOB
53 OnepupoBaTh  MOHATHAMU:  ONpEAETICHHE, TEOpeMa,  CIEICTBHE,
' JI0Ka3aTeJIbCTBO
6 Teopust BeposiTHOCTEN M CTAaTUCTHKA
6.1 UuTarh U CTPOUTH TAOJHUIIBI U JUATPAMMBI
6.2 OnepupoBaTb NOHATUSAMH:  CpeqHee  apudMeTHUecKoe, MeIuaHa,




Han60nbmee, HAaNMMCHBIICC 3HAUYCHHUEC, pa3MaxX MaCCUBa YHUCJIOBBIX JaHHBIX

6.3

OnepupoBaTh MOHATUSIMH: CIYIalHBIA IKCIIEPUMEHT (OIIBIT) U CITydaiiHOE
COOBITHE, 3JEMEHTapHOE COOBITHE (PJIIEMEHTAPHBI HCXOH) CIIy4aitHOTrO
OMbITa; HAXOIUTh BEPOATHOCTH B ONBITaX C PABHOBO3MOXXHBIMU
CIIy9aiiHBIMHU COOBITHSIMH, HAXOJAUTh ¥ CPABHUBATH BEPOSTHOCTH COOBITHI
B M3YYEHHBIX CIY4YalHbBIX SKCIIEPUMEHTAX

6.4

Haxomutes u QopmynupoBaTh cOOBITHS: TEpecedyeHHue U OObeAMHEHHE
TaHHBIX COOBITHI, COOBITHE, MPOTHBOIOJIOKHOE JaHHOMY COOBITHIO;
MONIb30BaTbCs  JMarpaMMamMu  Diepa ¥ GOPMYNIOH  CIOXKCHHS
BEPOSITHOCTEH MPH PELICHUHU 33734

6.5

OHepI/IpOBaTB IIOHATHUAMM YyCJIOBHasd BCPOATHOCTD, HC3aBUCHUMBIC
CO6I)ITI/I$I; HaxXOoJuThb BCPOATHOCTH C IMOMOLIBIO ITpaBWjla YMHOXCHUSA, C
IIOMOIIBIO ACPEBaA CHy‘l&ﬁHOFO OIIbITa

6.6

HpI/IMeHHTB KOM6I/IHaT0pHOG MMpaBUJIO YMHOKCHHUS I1IPU PCHICHUU 3a1a4

6.7

OnepupoBaTh NOHATUAMM: HCIIBITAHWE, HE3aBUCUMBIE WCIBITAaHUSA, CEpUs
UCIBITaHUH, yCIleX M HeyAauya; HaXOJUTh BEPOSATHOCTU COOBITHI B cepuu
HE3aBHCHMBIX MCIIBITAHUNA [O IEPBOr0O yclieXa, HAaXOIUThb BEPOSTHOCTH
COOBITHI B cepuu HcTbITaHui bepHymn

6.8

OnepupoBaTh MNOHATUSMM:  CilydailHass BEJIMYMHA, pacHpeleseHue
BEPOATHOCTEM, 1UarpaMmma paclpenencHus

I'eomerpus

7.1

OHepI/IpOBaTB MOHATHUAMU: TOYKaA, IIpAMast, IIOCKOCTb

7.2

[IpuMeHATh aKCMOMBI CTEPEOMETPUMU U CIEACTBUS W3 HUX IPHU PEIICHUU
F€OMETPUYECKHX 3a1a4

7.3

OnepupoBaTh NOHATUSAMHU: MAPAJUIEIBHOCT M INEPIEHIUKYJISIPHOCTH
MPSIMBIX U IJIOCKOCTEN

7.4

KrnaccuunupoBaTe B3auMHOE pPACIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUSAMH: JIBYTPAHHBIA yroj, 'paHU JBYTPAHHOTO YIJa,
peOpo ABYrpaHHOIO yrila, JMHEWHBIH yroj JBYTPaHHOIO yrja, 'pajycHas
Mepa JBYTPaHHOIO yria

7.6

OHepI/IpOBaTB IMOHATHUAMHA: MHOI'OI'PAaHHUK, BLII'IyKJ'IBIfI n HCBBIHYKHBIﬁ
MHOTI'OIrpaHHUK, 3JIECMCHTBI MHOT'OI'paHHHKA, HpaBHHBHI)Iﬁ MHOT'OI'paHHUK

7.7

Pacrio3naBaTh OCHOBHBIE BHUbl MHOTOIPAaHHUKOB (IUpaMuja, Npu3Ma,
IPSIMOYTOJIBHBIN Mapasuienenunes, Kyo)

7.8

KnaccuunupoBatb ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHHS  JUIA
KJ1accupUKaluu (BBITYKJIbIe U HEBBITYKIIbIE MHOTOIPAaHHUKH, ITPaBUIIbHbBIE
MHOT'OTPaHHUKH, NIPSMbIE U HAKJIOHHBIE IPU3MBI, TapaljIesICIUIIE bl )

7.9

OHepI/IpOBaTB IMOHATHUAMU: CECKYyIIas IMIOCKOCTh, CCHCHNEC MHOT'OI'PAaHHHUKOB




7.10

OOBACHATD NPUHIUIIBI TIOCTPOCHUS CEYEHUI MHOTOTPAHHUKOB, UCIIOJIb3YS
METO/I CJIEJIOB

7.11

CTpOI/ITB CCUCHUSA MHOI'OIpaHHUKOB MCTOAOM  CJICAOB, BBIIIOJHATDH
(BBIHOCHBIC) IJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (QUTYp:
BUJ] CBEPXY, COOKY, CHU3Y

7.12

Pemare 3amaun Ha HAaXOX/IEHUE I'€OMETPUUECKUX BEJIMYMH 10 OoOpas3lam
WY aIroOpuTMaM, IIPUMEHS W3BECTHBIC AHAIUTUYECKHE METOIbI IIPU
pelIcHUU  CTaHAAPTHBIX MAaTeMaTHYECKUX 3aJa4 Ha  BBIYUCIICHUE
pacCTOSIHUM MEXIY IBYMsI TOYKaMH, OT TOYKH JO IIPSIMOM, OT TOYKHU JI0
IIJIOCKOCTH, MEXK1y CKPEIIMBAIOIIUMHUCS IPSIMBIMU

7.13

Pemiare 3aaun Ha HAXOX/IEHUE T'€OMETPHUUECKUX BEJIMYMH 1O OoOpaslam
WY aIrOpuTMaM, IIPUMEHSS WM3BECTHBIC AHAINUTUYECKHE METOIBI IIPU
pEeLICHUU CTaHJApPTHBIX MAaTeMaTHYECKUX 3a]a4y Ha BBIYMCIICHHE YIJIOB
MEXIy CKPEIIMBAIOIIMMHUCA NPAMBIMH, MEXKIAY IPSIMOM M IUIOCKOCTHIO,
MEXy INIOCKOCTSMH, JBYTPAHHBIX YIJIOB

7.14

Beruucnsate 00beMBI W TUIOIIAJAM TOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, nupamua) ¢ IpUMEHEHHEM (HOPMYII, BBIYHCIATH COOTHOIICHUS
MEXKIY IUIOIIAISIMH MOBEPXHOCTEM, o0beMaMu MMOTOOHBIX
MHOT'OTPaHHUKOB

7.15

OnepupoBaTh NOHSTHUSAMU: CUMMETpPHUSI B IMPOCTPAHCTBE, LIEHTP, OCb U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUHU (PUTYPBI

7.16

W3BnekaTh, mnpeoOpa3oBbIBaTh M HHTEPIPETUPOBATh HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T'E€OMETPUYECKHX (urypax, MpeAcTaBICHHYIO Ha
4yepTeKax U pUCyHKax

7.17

HpI/IMeHHTB reoOMCTPHUICCKUC q)aKTBI AJid peHICHUA CTCPCOMETPHUYCCKUX
3aaa4, Mpeanojararomux HECKOJbKO MaroB pemicHusd, CCIU YCIOBHA
IMPUMCHCHUS 3aJIaHbI B SIBHOM (1)opMe

7.18

HpI/IMCHHTB HpOCTeﬁLHPIC nporpaMMHBIC CpE€ACTBA U  JSJICKTPOHHO-
KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PECHICHUN CTCPEOMCTPUUICCKUX 3aJa4

7.19

[IpuBOIUTE MpHMEpPHl MAaT€MAaTHYECKHX 3aKOHOMEPHOCTEM B IPUPOJE H
’KU3HH, PACIIO3HABAThH IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

[IpuMeHATH MOTyYEHHBIE 3HAHMS HAa MPAKTHKE: aHAJIM3UPOBATH pEabHBIC
CUTYallMU U IPUMEHATH U3yYEHHBIE NIOHATHUS B IIPOLECCE ITOUCKA PELIECHUs
MaTeMaTH4ecKu cHopMyIHpOBaHHON MPOOIEMbI, MOAECTUPOBATH PEATIbHBIC
CUTyallUM Ha S3BIKE I'€OMETPHUM, MCCIECNOBATh IIOCTPOCHHBIE MOJIEIH C
MCIOJIb30BAaHUEM IF€OMETPUUECKUX MOHIATUN U TeOpeM, amnmapara anreopsl,
pemiatb  MpPaKTHYECKUE  3aJayd,  CBS3aHHbIE C  HAXO0XICHUEM
reOMETPUYECKUX BEIUYUH




IIpoBepsiemble 3j1eMeHThI conep:kanus (10 kiaacc)

Kon [IpoBepsieMbIil AJIEMEHT COJIEPAKAHUS
1 Yucna u BIYUCICHUSA
Panmonanbhple uncia. OOBIKHOBEHHBIE W JI€CSATUYHBIC JpOOU, IPOLEHTHI,
OEeCKOHEUHBIE TMEpPHOAMYECKHEe JpoOu. ApudMeTHdecKkue Onepauuud C
1.1 pallMOHANBHBIMU ~ YHUCIAMM,  IpeoOpa3oBaHUS  YUCIOBBIX  BBIPAXKECHUH.
[Ipumenenne napoOeli M NPOLEHTOB JUIsl pEIIEHUS NPUKIATHBIX 3a1a4 U3
Pa3IMYHBIX OTpacieil 3HaHUW U peabHON KU3HU
JlelicTBUTENbHBIE  yMcla. PalMoHalbHBIE W MPpAlMOHAIbHBIE  YHUCIIA.
12 Apudmernueckue omnepanuu C ACUCTBUTEIBHBIMH YHciIamu. [IpuOIrmKkeHHBIE
' BBIUMCIICHUS, TIpaBUIa OKpYIJIEHUs, NPUKHUIKA W OLEHKa pe3yjbTara
BBIYMCIICHU I
Crenenb ¢ nenbM nokasateneMm. CtanmapTHas ¢opma 3alucH JeHCTBUTEILHOTO
1.3 yucna. Mcnonb3oBanue noaxonsiied (opmbl 3alMCH ACHCTBUTEIbHBIX YHCENT
JUIS PEIlIeHUs] IPAKTUUECKUX 3aa4u U MPECTABICHUS JaHHbBIX
14 Apudmernaeckuit KOpEHb HaTypaJIbHOU CTEIICHHU. Jencreus c
' apu(pMeTUYECKUMH KOPHIMHU HATypaJIbHOM CTETEHU
15 CuHyC, KOCMHYC M TaHI'€HC 4YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOI'O apryMEeHTa
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 ToxaecTBa U TOXKAECTBEHHBIE MPe0oOpa3oBaHUs
29 ITpeoOpa3oBanue TPUTOHOMETPUYECKHUX BBIpa)KEHUII. OcHOBHBIE
' TPUTOHOMETPUYECKHE (HOPMYIIbI
23 VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBAa. Meron
' MHTEpBAJIOB
2.4 Pemienue nenpx U 1poOHO-pAIMOHAIBHBIX YPaBHEHUH U HEPABEHCTB
2.5 Pemrenne nppaiimoHaIbHBIX YpPaBHEHUH U HEPABEHCTB
2.6 Pemenne TpUroHoMeTpUUeCKUX ypaBHEHUIN
57 [IpumeneHne ypaBHEHUN U HEPAaBEHCTB K PEIICHHUIO MaTeMaTHYECKHX 3ajad U
' 3aJa4u U3 pa3IMUHBIX 00JacTel HAYKU M peabHON JKU3HU
3 OyHKIMH U TpaduKh
31 Oynkius, crnocods! 3ananus Gyskuuu. ['paduk QyHkiuu. BzaumHo oOpaTHble
' byHKIAHA
39 OO6mactp ompeneneHUuss U MHOXKeCTBO 3HadueHWM (ynkmuu. Hymu QyHKIuu.
' [TpomMexyTKH 3HAKOMOCTOSHCTBA. YeTHBIE U HeYeTHbIC (PYHKIIUU
33 CrenenHass (yHKIMS C HAaTypaJbHBIM M II€TIBIM TMoOKa3aTeneMm. Ee cBoiicTBa u

rpaduk. CBoiicTBa U TpadUK KOPHS N-0i CTETICHU




TpuroHnomerpuyeckass  OKpPY)XKHOCTb,  OIpeAEJeHHE  TPUTOHOMETPHUUECKHX

3.4 .
(GYHKLIMN 9MCIOBOTO apryMEeHTa
4 Hauana maremaTn4eckoro aHanusa
41 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHMs MOCIENI0BATENbHOCTE. MOHOTOHHBIE
' I10CJIEI0BATEIBHOCTH
Apudmerndeckass ¥ TEOMETPHUYECKas MPOTPecCHH. beckoHeuHO yObIBaromias
492 reoMeTrpuueckas nporpeccus. CyMMa 6€CKOHEUHO yOBIBarOIIeH reOMeTpUIeCKOn
' nporpeccuu. Gopmysia CIOXKHBIX IIPOLIEHTOB. MCIlonb30BaHUE IIPOrPECCUM IS
pelIeHus pealibHbIX 3a]a4 IIPUKIIATHOIO XapaKkTepa
5 MHoXxecTBa U JIOTHUKA
MHoxecTBO, omepanuu HajJ MHOXecTBamH. J[luarpammbl Ditnepa - Benna.
5.1 [IpumeHeHne TEeOpPEeTUKO-MHOKECTBEHHOTO armapara JJis ONHUCAHUS PEabHBIX
MIPOLIECCOB U ABJICHUH, MPU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB
5.2 Onpenenenue, Teopema, CIeACTBUE, J0KA3aTEIbCTBO
6 Teopus BEpOATHOCTEN U CTATUCTHKA
[IpencraBinenre MAaHHBIX C TOMOLIbI0 Tabmuin U guarpamm. Cpennee
6.1 apudMeTHyecKoe, MeanaHa, HauOoJbIIee W HAaWMEHbIIee 3HAYEHHUS, pa3Max,
JUCTIEpCHUs M CTAaHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CrnydaiiHple SKCIEPUMEHTHI (OMBITHI) U CIy4YalWHbIE COOBITHS. DJIEMEHTapHBIE
coOBITUS (UCXOJbI). BeposITHOCTh CiTy4ailHOro coOBITHS. BAM30CTh YacTOTHI U
6.2 BEpOSTHOCTH  coObITui.  CrydaiiHble  ONBITBI  C  PABHOBO3MOKHBIMU
AJIEMEHTApPHBIMU ~ COOBITUAMH. BepoATHOCTH  COOBITHMII B  ONBITax C
PaBHOBO3MO>KHBIMU AJIEMEHTAPHBIMU COOBITUSMHU
63 Omneparuu Hajg COOBITHUSIMU: TIEpeceYeHUE, OOBEIUHEHHE, MPOTUBOIIOJIOKHBIE
' coObITHs. [lnarpammsl Ditnepa. @opmyiia CloKeHUs] BEpOSITHOCTEH
6.4 VYcioBHas BEPOATHOCTb. YMHOKEHHE BEpOATHOCTEH. JlepeBo ciydallHOTO
' skcniepuMmenTa. @opmyra mosiHo#H BeposiTHOCTH. HezaBrucruMbie COOBITHS
6.5 Komb6unaropaoe npasuno ymHoxenus. IlepecranoBku u ¢akropuan. Yucio
' coueranuil. Tpeyronsuuk Ilackans. @opmyna 6unoma HeloTona
bunapHblli ciny4ailHblil ONBIT (MCHBITAaHUE), yclex M Heynada. HesaBucumble
6.6 ucnbiTanus. Cepus HE3aBUCHMBIX HCIBITaHUN 10 mepBoro ycmexa. Cepust
HE3aBUCUMBIX HcTbITaHul bepHymim
Cnyuaiinas BEJIUYMHA. Pacnipenenenue BEPOSTHOCTEM. Jnarpamma
6.7 pacnpenenenusd. llpumepsl pacnpeneneHuil, B TOM 4YHUCIIE T€OMETPUYECKOE U
OMHOMHUATBHOE
7 I'eomerpus
OcHOBHbBIE MTOHATUA CTepeoMeTpuu. Touka, mpsiMasi, INIOCKOCTh, MPOCTPAHCTBO.
7.1 [TonsTHe 00 AaKCMOMATUYECKOM TIOCTPOCHUU CTEPEOMETPUU:  AKCHOMBI

CTCPCOMCETPHHU U CIICACTBUA U3 HUX




7.2

B3aumHoe pacmosioxkeHue TOpSMBIX B IPOCTPAHCTBE: MEpeCceKaroIuecs,
NapajuleJIbHbIE M CKpeluBaroIuecs InpsMble. llapamienbHOCTs MNpsAMBIX H
IUIOCKOCTEHl B MPOCTPAHCTBE: MapajulelibHble IMpsIMble B IPOCTPAHCTBE,
MMApaAJUIENBHOCTD TPEX MPSMBIX, HAPALICITBHOCTh NPSAMONW U IIJIOCKOCTH. YTJIBI €
COHAIIPABJIICHHBIMH CTOPOHAMH, VYroll MEXIy TMpSMBIMH B IPOCTPAHCTBE.
[TapannenpHOCTh  IUIOCKOCTEW:  MapajulesibHbIE  IIOCKOCTH,  CBOMCTBA
napajuienbHbIX miIockocted. [lpocreiinmire mnpocTpaHCTBEHHbIE (QUIYphl Ha
IUTOCKOCTH: TETPadp, KyO, mapajiesienurne i, IOCTPOSHUE CeUeHUI

7.3

IlepneHUKYIAPHOCTE IPSAMOM M INIOCKOCTH: IEPIEHAMKYISPHBIE IIPSMbIE B
IIPOCTPAHCTBE, MpPSAMBIC IAPAJJICIBHBIE M MNEPIEHIUKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHIUKYJSIPHOCTH IPSAMOM M IUIOCKOCTH, TEOpeMa O IpsSMOH
NIEPIEHIUKYJIAPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YroJ MEXAY IPSIMOU U
IJIOCKOCTBIO, JIBYIPAHHBIM  yroJl, JIMHEWHBIA YroJl JABYTPaHHOTO  yIJIa.
[lepnieHIUKYNSAp U HAKIIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT TpsMOH O  IUIOCKOCTH, TpPOEKHUs  (GUrypsl HA  IUIOCKOCTb.
[lepneHIUKYNIAPHOCTh  IUIOCKOCTEH: MPHU3HAK MEPHEHIUKYIAPHOCTH  JBYX
mockocteil. Teopema o Tpex MepreHIuKyIspax

7.4

[lonsiTHE MHOrOrpaHHMKA, OCHOBHBIE JIEMEHTHI MHOI'OTPaHHUKA, BBIINYKJIbIE U
HEBBINYKJIbIE MHOTOI'PAaHHUKH, Pa3BepTKa MHOrorpaHHuka. IIpusma: n-yronbHas
[IpU3Ma, IPaHU U OCHOBAHUS MPU3MBI, NIPsAMasi U HAKJIOHHAs MPU3MbI, OOKOBas U
IIOJIHAs ~ TOBEPXHOCTb  npusMbl.  [lapamnenenunen, — npsMOYroJIbHBIN
napajuiesenumne] u ero cBoicrta. Ilupamuaa: n-yronpHas nupamuja, TpaHd U
OCHOBaHUE MUPaMUIbI, OOKOBAs U MOJHAS MOBEPXHOCTb MUPAMU/IbI, TPABUIIbHAS
U yCeYeHHas MNupamMuaa. OJEMEHTbl Npu3Mbl U nupaMuibl. llpaBunbHbIe
MHOT'OTPaHHUKH: MOHATUE IIPABUIBHOIO MHOIOTPaHHUKA, [IPAaBUJIbHAS IIPU3MaA U
NpaBUJIbHAsA TNHpaMUJa, NPAaBWIbHAS TPEYrojbHas INMHUpaMUa U NPABHIBHBIN
TeTpa’p, KyO. IlpeacraBieHue O MNpaBMWIBHBIX MHOTOTPAHHUKAX: OKTAdIp,
nojexasap u ukocas CedeHus MpU3Mbl U TUPAMU/IBI

7.5

CummeTpusi B TPOCTPAHCTBE: CHUMMETPHS OTHOCHTEIIBHO TOYKH, TMPSIMOH,
IJIOCKOCTH. JJEMEHThl CHUMMETPUM B MUpamMuAax, Mapaielenunenax,
MPaBUJIbHBIX MHOTOTPaHHUKAX

7.6

Bbruucrienue 31€MEHTOB MHOTOIpaHHMKOB: pebpa, n1uaroHaiu, yrisl. [lnomans
OOKOBOIl TIOBEPXHOCTH U IOJHOM TMOBEPXHOCTH MPSMOM MNPU3MBI, IUIOIIATh
OCHOBaHUH, TeopeMa O OOKOBOW IMOBEPXHOCTH MpsMON mnpu3Mbl. Ilmomans
OOKOBOIl TIOBEPXHOCTH M TIOBEPXHOCTH NPAaBUIBLHOM NHUpaMHUAbI, TEOpeMa O
wiomaan yceueHHo nupamunabl. [lonstue o0 oObeme. OObeM NUpPaMUIBI,
MIPU3MBI

7.7

[TogoOubie Tema B mpocTtpancTBe. COOTHOMIGHUS MEXAY TUIOMIAASIMU
MOBEPXHOCTEH, 00beMaMH MOAOOHBIX TET

IIpoBepsiemble TPeOOBaHUS K pe3yJIbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBarteibHOI mporpammal (11 kiacc)

Kon

IIpoBepsiemble IPEAMETHBIE PE3YyIbTaThl OCBOCHUS OCHOBHOMN

MIPOBEPSIEMOTO 00pa3zoBaTeNbHON MPOTrpaMMBbl CPETHET0 001Ier0 00pa30BaHUS

pe3yJbrara




Yucia ¥ BEIYUCICHUS

OHepI/IpOBaTB IOHATHUAMU: HATYPAJIbHOC, LECJI0C YHUCIO0; HCII0Jb30BaTh

11 MPU3HAKU JETMMOCTH LEIbIX YHCEN, PA3J0KEHUE YKCIA Ha IPOCTHIE
MHOHTENH Ul PEeLIeHUs 3a1a4
1.2 OnepupoBatrh OHATHEM: CTEIIEHD C PALlUOHAIBLHBIM I1OKA3aTEIEM
13 OmnepupoBarh NOHATHAMHU: JIOTapu(PM YKCIa, TECATHUHBIC U HATypaJIbHbIC
' sorapudmpl
2 VYpaBHEHUS U HEPAaBEHCTBA
IIpuMeHsATH CBOMCTBA CTENEHM Uil MpeoOpa3oBaHUsl BbIPAKEHUI,
2.1 OIIEpUPOBATh TMOHATUSAMHU: II0KA3aTEIbHOE YpPAaBHEHHWE M HEPABEHCTBO;
pelaTb OCHOBHBIE THUIIbI [TOKa3aTeIbHbIX YPAaBHEHUI U HEPABEHCTB
BeinmonuATe npeoOpazoBaHMs BBIPAKEHHUM, COAEp)KalMX JiorapuMsl;
2.2 OIIEPUPOBATH MOHATUSAMH: JIOTAPUPMHUECKOE YpaBHEHUE U HEPAaBEHCTBO;
pelaTb OCHOBHBIE THUIIbI JJOrapU(MHUUECKUX YPaBHEHUN U HEPABEHCTB
2.3 HaxoauTs perieHust npocTeHInX TPUroHOMETPUIECKUX HEPABEHCTB
OnepupoBaTh HOHATHAMU: CHCTEMa JIMHEHHBIX YPAaBHEHUN U €€ pEelICHuE;
2.4 UCTOJNB30BAaTh  CHCTEMY  JIMHEWHBIX  ypaBHEHWH  JUISI  PEIICHHS
MPAKTUYECKHX 3a/1a4
25 Haxomute  pemieHuMss  mpoCTEHIIMX  CHCTEM U COBOKYIHOCTEW
' palMoHabHBIX YPaBHEHUI U HEPABEHCTB
MogenupoBaTh peajibHble CHTyallud Ha sI3bIKe aireOpbl, COCTaBIAThH
2.6 BBIPQKEHUS, YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBI IO YCJIOBHIO 3aJauH,
HCCIIeI0BaTh MOCTPOEHHBIE MOJIENH C MCIIOJIb30BAaHUEM armapara ajireopbl
3 OyHKIUH U TpapUKH
OnepupoBaTh TOHATHAMU: TepUOAMUECKass (DYHKIHS, MPOMEKYTKU
31 MOHOTOHHOCTH (DYHKLMH, TOUYKH 3KCTpeMyMa (YHKIHMH, HauOousbliee U
' HauMEHblIIee 3HaUeHUs] (PYHKIMU Ha MPOMEXYTKE; MCIIOIb30BaTh MX JUIS
uccienoBaHus QyHKINH, 3aJaHHOU rpadukoM
OnepupoBarh NOHIATUSAMHU: TpadUKHU MOKA3aTENbHOM, JorapuMuyecKoil u
3.2 TPUTOHOMETPUUYECKUX (PYHKIUH; H300pakaTh UX Ha KOOPAWHATHOM
IJIOCKOCTH U UCIIOJIb30BATh IS PEIlIEHUs] ypaBHEHUI 1 HEPaBEHCTB
N300paxaTh Ha KOOPAMHATHON IUIOCKOCTH TpaQUKd  JTHUHEHHBIX
3.3 YpaBHEHMH M UCHOJNb30BaTh HX JJIs pEIIEHUs] CUCTEMbl JIMHEHHBIX
YpaBHEHUU
34 Hcnonb3oBare rpaduku (QyHKOMA [UId HUCCIEIOBaHMS IPOLECCOB H
' 3aBUCUMOCTEH 13 JPYruxX y4eOHBIX TUCIHUILIHNH
4 Hauana maTremMaTueckoro aHaimsa
41 OmnepupoBaTh TMOHATHAMHU: HENpepbIBHAs  (YHKLIMSA, I[POU3BOAHASA

(GYHKLIMU; HCIONB30BaTh T'€OMETPUYECKUH M (U3NYECKUH  CMBICI




MIPOM3BOTHOM JIJISI PEIICHUS 33124

HaXO,I[I/ITB ITPOU3BOAHBIC OJIEMCHTApPHBIX q)YHKHHfI, BBIYUCIIATH

4.2 o
MIPOU3BOIHBIE CYMMBI, IPOU3BENICHHS, YACTHOTO (PYHKIIUI
Hcnonb3oBaTe  NPOU3BOAHYIO A HCCIENOBaHUSA  (QyHKIMM  Ha
4.3 MOHOTOHHOCTb M IKCTPEMYMBI, IPUMEHSTh PE3YyIbTaThl UCCIEIOBAHUS K
MOCTPOSHUIO IrpahuKOB
44 Vcnonb30BaTh NPOU3BOIHYIO Ul HAaXOXKJICHHMS HAWIY4IIEero pELIeHUs B
' MPUKIIAJHBIX, B TOM YHCJIE COLMATbHO-3KOHOMUYECKHX, 3aauax
45 OnepupoBarh NOHATHAMU: TI€pBOOOpa3Hasi W MHTErpaj; IOHHUMATh
' reoOMeTpHUECKUi U (PU3NYECKUI CMBICI HHTETpaja
46 HaxoauTs nepBooOpa3Hble 3J1eMEHTApPHbBIX QYHKLUUN, BBIYUCISITH HHTETpal
' o Gopmyne HoroToHa - JleitOHuma
4.7 Pemates npukitagHpie 3a71a4u, B TOM YHCIE COIHMATBLHO-IPKOHOMHYECKOTO H
' (bu3n4ecKoro xapakrepa, CpeicTBaMi MaTeMaTHYeCKOro aHajIu3a
5 Teopus BeposTHOCTEN U CTAaTUCTUKA
51 CpaBHMBaTh  BEpOATHOCTM 3HAYEHUH  CIy4yallHOM  BEJIMYUHBI IO
' pacripeieIeHUIO MM C TOMOIIBIO AHarpaMm
OnepupoBaTb MOHATHEM MAaTEMAaTUYECKOTO OXHJIAHUS, MPUBOAUTH
59 MPUMEPHI TOTO, KaK MPUMEHSETCS] MAaTEMaTHIEeCKOe OKUAAHNE CIYyIaliHOM
' BEIMYMHBI, HAXOAUTh MaTeMaTHYeCKOE€ OXHJaHUE IO JaHHOMY
pacIpeeIeHUuI0
5.3 NmeTs npencTaBiieHne o 3aK0HE OOJIBIINX YHCe
5.4 Nmets npencraBineHne 0 HOpMaIbHOM PacpeAcIICHHN
6 I'eomerpust
OmnepupoBarh MOHATHSMU: IMIIMHAPHYECKAsT TTOBEPXHOCTh, 00pa3yromne
6.1 HWINHAPUYECKOM MOBEPXHOCTH, LWIMHAP, KOHUYECKash IOBEPXHOCTH,
' oOpa3yoliye  KOHHYECKOM  TMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpamieHus (IMIIMHAP, KOHYC, cepa u map)
6.3 OOBACHATH CIOCOOBI MOTyYEeHHUS TeJl BpPALLleHUs
6.4 KinaccudumupoBats B3auMHOE pacmofiokeHHe CPephl U TIIOCKOCTH
OmnepupoBaTh MNOHATUSMM: ULIAPOBOM CErMEHT, OCHOBaHHE CETMEHTa,
6.5 BBICOTa CETMEHTA, IAPOBOW CIIOM, OCHOBAHME IIAPOBOTO CIIOS, BBICOTA
IIAPOBOTO CJI0s, IAPOBOH CEKTOP
6.6 Bbruucnate 00beMBl M IUIOIIAAM TOBEPXHOCTEH Tel  BpalleHMs,
' TeOMETPHUECKUX TEJI C IPUMEHEHUEM (HopMyIT
6.7 OmnepupoBaTh TOHATHSAMHM: MHOTOIPAaHHMK, BIHCAHHBIH B cdepy u




ONMCaHHBIN OKOJIO0 cdepsl, chepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJIO
BpalieHus

6.8

BBIYHCISATE COOTHOMIEHUS MEX Ty TUIOMIAISIMHU TTOBEPXHOCTEN 1 00beMaMu
MOIOOHBIX Te

6.9

N300paxkaTh m3ydaemble (UTYpBI OT PYKH U C HIPUMEHEHHEM MPOCTHIX
YEPTEIKHBIX HUHCTPYMEHTOB

6.10

BoinonHATe  (BBIHOCHBIE) IIJIOCKHE YEPTEKUM M3 PHCYHKOB IPOCTHIX
00BEMHBIX (HUTyp: BHI CBEPXY, COOKY, CHH3Y; CTPOUTH CEUYCHHS Tell
BpalICHUs

6.11

W3Bnekatb, WHTEPIPETHPOBATH MU MPEOOPa3OBHIBATH HHQPOPMAIUIO O
IIPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (uUrypax, MpeACTaBICHHYIO Ha
YyepTekax U pUCyHKax

6.12

[IpumensTh reomerpuueckre (BakThl Ui PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJAaralolliiX HECKOJIbKO IIaroB pEIIeHUs, €CIU YCIOBUS
MIPUMEHEHHUSI 3a/1aHbl B SBHOU (hopme

6.13

OHepI/IpOBaTB IIOHATHUCM: BCKTOP B IIPOCTPAHCTBEC

6.14

BBIMONMHATE  JCHCTBHS CIIOKEHHS BEKTOPOB, BBIYMTAHHS BEKTOPOB M
YMHO)KGHI/HI BeKTOpa Ha 4Yucio, 06’B$[CH$ITI), KaKNUMH CBOfICTBaMPI OHHU
00J1a1ar0T

6.15

HpI/IMeHHTB IMpaBUJIO ITapaJlICJICIIUIICAa ITPH CIIOKECHUHN BEKTOPOB

6.16

OHepI/IpOBaTI) MOHATUAMU: ACKAPTOBLI KOOPAHWHATBI B MPOCTPAHCTBE,
BCKTOpP, MOAYJIb BCKTOPA, PABCHCTBO BCKTOPOB, KOOPAWHATBI BEKTOPA4,
yroia MCXKIOY BCKTOpaMH, CKaJIIpHOC IMPOU3BCACHUC BCEKTOPOB,
KOJUIMHCApHBIC 1 KOMIIJIAHAPHBIC BEKTOPbI

6.17

HaXO,I[I/ITB CYMMY BCKTOPOB H HNPOU3BCIACHHUEC BCKTOpa Ha YHCIO, YIroJ
MCKAY BCKTOpaMH, CKAJIIAPHOC IPOU3BCACHUEC, pACKIIaAblBaTb BCKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPaAM

6.18

3a,Z[aBaTL IJIOCKOCTh YPABHCHHUEM B HCKapTOBOﬁ CUCTCMEC KOOPpANHAT

6.19

Pemate HpOCTeI\/'II_HI/IC rCOMCTPUYICCKHUC 3aa4Yu Ha NMPUMCHCHUC BCKTOPHO-
KOOPAWHATHOTI'O ME€TO1a

6.20

Pemate 3agauM Ha [OOKa3aTEILCTBO MATEMAaTHUYECKHX OTHOLIEHHH U
HaXOXJICHUE TeOMETPUYECKHX BEIWYUH MO O0pas3lamM WM aJrOpUTMam,
MPUMEHSSI ~ W3BECTHBIE  METOABl  TPH  PEIICHWH  CTaHJAPTHBIX
MaTeMaTHYECKHX 3a1a4

6.21

IIpuMeHATH HpoCTEUIIME IPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-
KOMMYHHKAI[UOHHBIE CHCTEMBI ITPH PEILICHUN CTEPEOMETPUUECKHX 3a1a4

6.22

[IpuBoIuTE MpUMEpPHl MaTEMaTHUECKUX 3aKOHOMEPHOCTEH B MpUpoJe U
YKU3HH, PACIIO3HABATH MPOSBIICHNE 3aKOHOB T€OMETPUHU B UCKYCCTBE

6.23

[IpuMeHsTHh MONMy4YeHHbIE 3HAHUS HAa MPAKTHUKE: aHAJIU3UPOBATH pPealibHbIC




CUTyallM! U IIPUMEHATH U3YYEHHBIE IIOHATUSA B IIPOLIECCE NTOMCKA PELIECHUS
MaTeMaTH4eCKU C(OPMYITHPOBAHHON MPOOIEMBI, MOJICTTMPOBAThH PEAbHbIC
CUTyallUM Ha S3bIKE I'€OMETPUH, HCCIENOBATh IIOCTPOCHHBIE MOJEIH C
MCTIOJIb30BAHUEM T€OMETPUYECKHUX MOHATUI U TeOpeM, armapaTa ajureopsl,
pelarb  MPaKTUYECKWE  3aJayd, CBSI3aHHBIE C  HAaxXOXICHUEM
r€OMETPUYECKUX BEJINYUH

IIpoBepsiemblie 3y1eMeHTHI coaep:xkanus (11 kiaacc)

Kon [IpoBepsieMblil JIEMEHT COACPKAHUS
1 UYucna ¥ BBIYUCIICHUS
1.1 Harypanbuble u nensie yncina. [Ipu3Haku 1eIMMOCTH 1ENbIX YHCEeT
1.2 CreneHns ¢ paluoHaIbHBIM MTOKa3zareneM. CBOWCTBA CTEIEHH
1.3 Jlorapudm yucna. JlecaTuyHble U HaTypaibHbIE JOrapu(MbI
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 IIpeoOpa3oBaHue BBIPAXKEHHUH, COACPIKALIMX JIOTApU(MBI
29 [IpeoOpa3oBanne BBIpAKEHHUN, COACPIKAINIMX CTENEHH C PalMOHAIBHBIM
nokasaresem
2.3 [TpumMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3zaTenbHblE YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuuecke ypaBHEHHs 1 HEpaBEeHCTBA
26 Cuctemsl HHHSﬁHBIX ypaBHeHuI/HZ. Pemenne mpuKIAAHBIX 3a/a4 C MOMOILBIO
CHCTEMBI JINHEHHBIX ypaBHECHHUI
2.7 CucTeMbl 1 COBOKYITHOCTH PAIMOHATBHBIX YPABHEHUH 1 HEPABEHCTB
28 [IpumeHeHne ypaBHEHHH, CHCTEM M HEPABEHCTB K PEUICHUIO MaTEeMaTHYECKUX
3a]a4 ¥ 3a/1a4 U3 Pa3IMUHbIX 00JIacTel HAyKU U peabHON KU3HU
3 OyHKIMH U TpaduKu
Oynknusa. [lepuonnueckue QyHkuu. [IpoMexyTkn MOHOTOHHOCTH (DYHKIIUU.
3.1 MaxkcuMyMbl 1 MUHUMYMBI QyHKuuu. HaunOomnbiiee M HaMMeHblIee 3HaUCHHE
(GyHKIIMH Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U TpaduKu
3.3 [TokazaTenpHas u orapudmudeckas PyHKIIUH, ©X CBOWCTBA U TpaduKu




Hcnons3zoBanne rpadukoB (YHKIHMA I pEIICHUS ypPaBHEHWH M JIMHEHHBIX

3.4
CUCTEM
Ucnons3oBanue rpadukoB (GYHKIUNA s HWCCIEAOBAHUS MPOLECCOB H
3.5 3aBUCUMOCTEH, KOTOPbIE BO3HUKAIOT NPHU PEIIEHUM 33Ja4 U3 APYIHX Y4eOHBIX
IIPEAMETOB U peaIbHOM )KU3HU
4 Hagana maTemMaTnyeckoro aHaausa
4.1 HenpepsiBHble pyHKIIMU. MeTOA HHTEPBAIOB /JIs pEIIEHUs] HEPABEHCTB
4.2 [TpousBognas pyukmuu. ['eomeTpuueckuii 1 GU3NUECKUI CMBICT TPOU3BOIHON
43 IIpousBosHble 37eMeHTapHbIX (GYHKUUN. DOpMysbl HAXOXKAEHUS MPOU3BOAHOM
' CYMMBI, TIPOU3BEIEHUS U YaCTHOTO (yHKIIUN
[IpumeHeHne NPOU3BOAHOM K HCCIEIOBAaHUI (PYHKIMH Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. HaxokaeHne HanOoJbIlIero U HauMEHBIIEro 3HAueHUs (YHKIUH
Ha OTpPE3Ke
[IpumeneHue mNpPOM3BOMHON MJIi HAxOXKIACHUS HAWJIy4ylIero pelIeHUs B
4.5 IPUKIAJHBIX 3ajadax, [UIsl ONpEAENIEHUs CKOpPOCTU IIpolLiecca, 3aJaHHOIrOo
dbopmyItoit wiu rpaduKoM
4.6 [lepBoobOpaznas. Tabnuia nepBooOpasHbIX
47 WuTterpan, ero reomerpuueckuii 1 ¢pu3nveckuil cMbica. Beluncienue nHTerpaita
' o Gpopmyne HotoToHa - JleitOHuma
5 Teopus BEpOsSTHOCTEN U CTATHCTHKA
YucnoBble XapaKTEPUCTUKHU CIy4alHBIX BEJIMYUH: MaTeMaTUYECKOE OKHJIaHUE,
Jucrepcuss M CTaHJapTHOE  OTKIOHeHue.  [Ipumepbl  nmpuMeHEHHs
51 MaTEeMaTHYeCKOro OKUIaHMs, B TOM YUCIIE B 3a/la4aX U3 MOBCEJIHEBHOM >KHU3HH.
' MaremaTHueckoe OXuaHue OMHApHOH cilyyailHOM BelW4YMHBI. MaTemMaTtuieckoe
OXKUJAHHE CYMMBI CIIy4allHbIX BEJWYMH. MareMaTH4ecKoe OXHJaHue |
JMCTIEPCUsl TEOMETPUUYECKOT0 U OMHOMHUAIBHOTO PacIpeieeHHH
59 3aKkoH OOJBIIMX YUCEN U €ro posib B HayKe, IpUpojie 1 odmecTse. BeiOopouHbIit
' METOJI UCCIIENOBAaHNH
[IpuMepsl HENpepbIBHBIX CIIy4allHBIX BeaWM4MH. IloHATHME O MIOTHOCTH
5.3 pacnpeneneHus. 3afaud, MPUBOASIIME K HOPMAJIbHOMY pacCHpPEIEIICHHUIO.
[ToHsiTHE 0 HOPMAJILHOM pacHpeesIeHuN
6 I'eomerpust
[Munuuapuyeckas MOBEPXHOCTb, 00pa3yrolUe WIMHAPUYECKON IOBEPXHOCTH,
6.1 OCh LWIMHAPWYECKOH moBepxHOCcTU. LlwmmHap: ocHoBaHus U OOKOBas
MIOBEPXHOCTh, 00pa3yroIas 1 0Ch, IUIOIIAAb OOKOBOM U MOJIHOHN MOBEPXHOCTH
Konnueckass MOBEpXHOCTb, 00pa3yrollye KOHHYECKOW IOBEPXHOCTH, OCh H
6.2 BEpIIMHA KOHMYECKOM noBepxHOCTH. KoHyc: OCHOBaHME W BEpIIMHA,

oOpa3ymomas ¥ OCh, IJIOMAJAb OOKOBOW W TOJHON MOBEPXHOCTH. Y CEUCHHBIN
KOHYC: 00pa3ylolie U BbICOTa, OCHOBaHUS U OOKOBasi IOBEPXHOCTh




Chepa m map: UeHTp, paauyc, AUAMETP, IUIOMIAAbL ITOBEPXHOCTU CQEPHI.
6.3 B3aumHoe pacnonoxenne chepsl U MIOCKOCTH, KacaTeabHas TUIOCKOCTh K cdepe,
IJI01a b Chephl

6.4 N3006paxeHue Ten BpalieHus Ha MII0CKOCTH. Pa3BepTka nuinuHapa U KOHyca

KomOuHnanmu Ten BpalieHuss ¥ MHOTOTPAHHUKOB. MHOTOTPaHHUK, ONHCAHHBIHN

6.5
okoJio chepsl, chepa, BliMcaHHAs B MHOTOTPAHHUK, WM TEJIO0 BpallleHus

[Tonsitue 06 o6veme. OcHOBHBIE CBOMCTBA 00beMOB Tell. Teopema 00 oObeme
6.6 NPSIMOYTOJIBHOTO TapaiieNienunena u cieActBus u3 Hee. OO0beM IWIMHApA,
koHyca. O0beM mapa u mionaab chepol

HO,Z[O6HI>I€ TCJIa B  IIPOCTPAHCTBC. CooTHONIEHUS MCXKAY IUIOIIAaAsIMU

6.7 o
MMOBEPXHOCTEH, 00beMaMH MOJOOHBIX TEJ
6.8 Ceuenus nwivHapa (MapauiebHO U MEPHEHANKYISIPHO OCH), CEYCHHUsI KOHyca
' (mapannenbHOE OCHOBAHUIO U MPOXO/SIEe Yepe3 BEePIINHY), CeUeHHUs 1apa
BekTop Ha miockocty u B npocTtpaHcTBe. CIOKEHHE U BBIYUTAHUE BEKTOPOB.
6.9 YMHO)K€eHHEe BEKTOpa Ha 4ncio. PasnokeHue BeKTopa o TpeM HEKOMILIaHAPHBIM
' BekTopaM. [lpaBuno mnapamienenunena. Pemienue 3agad, CBS3aHHBIX €
IIPUMEHEHHEM IIPAaBUJI ACUCTBUI C BEKTOPaAMU
[IpsimoyronbHast cucremMa KOOpPAMHAT B IpocTpaHcTBe. KoopanHaTel BeKTOpa.
6.10 IIpocreiimme 3amaun B KOOpAMHATAaX. YTOJI Mexay Bekropamu. CkaispHoe

IMPONU3BCACHUC BEKTOPOB. Brrancnenue YIJIOB MEXKAY MPAMBIMU W IIJIOCKOCTAMM.
KOOp,I[I/IHaTHO'BeKTOpHHﬁ MCETO IIpHU PCIICHHUU I'COMCTPUYICCKHUX 3a1a1

MHNEPEYEHD (KOJU®UKATOP) MPOBEPSEMBIX TPEFOBAHUH K
PE3YJIBTATAM OCBOEHHSI OCHOBHOM OBFPA30OBATEJBHOM ITPOT'PAMMBI
CPEJHEI'O OBIIEI'O OBPA3OBAHUA U DQJIEMEHTOB COJAEPKAHUS 110
MATEMATHUKE

Jlst mpoBeieHHsI €MHOTO TOCYAapCTBEHHOTO dK3aMeHa 1mo marematuke (manee - EI'D mo
MaTeMaTHKe) UCIOJIb3yeTCsl epedeHb (Koaudukarop) mpoBepseMblx TpeOOBaHUN K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 00pa3oBaTelbHOW MPOrpaMMbl CPEeIHEro OO0IIero oOpa3oBaHUs U 3JIEMEHTOB
conepxanus. [Ipu nposenernnu EI'D o maremaTrke 6a30BOro ypoBHs U3 MepeuHs (Koaudukaropa)
BBIOMPAIOTCSl TIO3UIIMH, COOTBETCTBYIONHE (eaepalbHON pabodell mporpaMme MO MaTeMaTHKe
(6a30BBIIl YPOBEHB)

IIposepsiembie Ha EI'D no matemaTuke Tpe6oBaHuUsA
K pe3yJIbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHON NMPOrpaMMbl
cpeaHero o01ero o0pazoBaHus

Kon [TpoBepsiemMble TpeOOBAHUS K IPEAMETHBIM PE3yJIbTaTaM OCBOCHUS
IPOBEPSEMOTr0 | OCHOBHOM 00pa30BaTeNbHON MPOTrPaMMBbI CpeHero o0mero 00pa3oBaHus
TpeOOBaHMS

1 Brnanenne Meromamu J0Ka3aTeNnbCTB, alrOPUTMaMU PEIICHUS 3aj1ay;
yMeHHe (QOpMYyIUPOBaTh W OMNEPUPOBATH MOHATHSMH: OIpeAeTeHHeE,
aKkcMOMa, TEeopeMa, CIEACTBUE, CBOMCTBO, MpPHU3HAK, JJA0Ka3aTeIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKHU; MPUMEHATh UX; YMEHHE (HOPMYIUPOBATH




o0OpaTHOE W TPOTHBOMOJIOXXHOE YTBEPXKICHHE, MPUBOJWTH IMPUMEPHl U
KOHTPIPUMEPBI, HCIOIB30BaTh METOJl MaTeMaTHYeCKOW HMHIIYKIIUH;
MPOBOANTH JI0OKa3aTeIbHbIC PACCY)KICHUS NPU PEIICHUH 33J1a4, OLICHUBATh
JIOTHYECKYI0  MPAaBHIBHOCTh  PACCY)KICHH; yMEHHE ONEepUpOBaThH
HNOHSATHAMHU: MHOXKECTBO, ITOJMHOXKECTBO, ONEpAalMU HaJ MHOXKECTBAMH;
YMEHHE  HCIIOJIb30BaTh TEOPETHKO-MHOXXECTBEHHBIH  ammapar  Juis
OITMCAHUS PEATbHBIX MPOLIECCOB U SIBICHUN M IPU PEUICHUH 337ad, B TOM
qHcie U3 IpYruX y4eOHBIX MPEIMETOB; YMEHUE ONIEPUPOBATh OHATHIMMU:
rpad, cBA3HBIN rpad, 1epeBo, MK, rpad Ha IUIOCKOCTH; YMEHHE 33/1aBaTh
U OIHUCHIBAThH TPpadbl Pa3IUYHBIMU CHOCO0AMH; HCIOIB30BaTh Ipadbl MpH
pelIeHny 3a1a4

YMeHue onepupoBaTh MOHATUSAMHU: HATYPAJIbHOE YHCIIO, LIEJIOE€ YHCIIO,
CTENEHb C LIEIBbIM IOKa3aTesIeM, KOPEHb HAaTypalbHOW CTENEHH, CTENEHb C
palMoHaIBHBIM 1OKa3aTelieM, CTEeNEHb C JeHCTBUTENIBHBIM IOKa3aTeleM,
jJorapu@m uucia, CUHYC, KOCHHYC M TaHI€HC IMPOU3BOJILHOIO 4HCIIA,
OCTaTOK I0 MOJYJI0, PAlHMOHAIBHOE YHCIO, HUPPALHMOHAIBHOE YHUCIIO,
MHO>KECTBA HATypallbHbIX, LEJbIX, PALUOHAIbHBIX, JEHCTBUTEIbHBIX
quCcell; YMEHHE UCIOIb30BaTh MPU3HAKU ACITMMOCTH, HAUMEHbBIINH 001uii
JeNUTeNb W HauMeHbllee ofliee KpatHoe, airoput™M EBkimpa npu
pelIeHNH 3a/1a4; 3HAKOMCTBO C Pa3JIUYHBIMU MO3UIMOHHBIMU CHCTEMaMH
CUMCJICHHS]; YMEHUE BBINOIHATH BBIYMCIIEHUE 3HAUEHUN U TPeoOpa3oBaHus
BBIPQ)KEHUI CO CTeleHsAIMH U Jorapupmamu, npeoOpa3oBaHUs IPOOHO-
palMOHAJbHBIX  BBIPDAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATHIMMU:
MOCJIeI0BAaTeNbHOCTh, apu(dMeTHuecKkass Nporpeccusi, reoMeTpudeckas
nporpeccusi, OECKOHEYHO YOBbIBAaroIlass TIeOMETpHUYEcKas MpOrpeccus;
YMEHHE 3a/aBaThb IIOCIEAOBATEIBHOCTH, B TOM YHCIE C IOMOILBIO
PEKYPPEHTHBIX (OPMYJ; YMEHUE ONEPUPOBATH MOHATUSIMH: KOMIUIEKCHOE
YHCJIO, CONPSUKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb W apryMeHT
KOMIUIEKCHOTO ~ 4ucia, QopmMa  3aluCh  KOMIUIEKCHBIX  YHUCel
(reomeTpuyeckas, TpUTOHOMETpUYecKas W ainreOpandeckas); yMeThb
MPOU3BOJIUTh apUPMETHUECKUE JEHCTBUS C KOMIUIEKCHBIMHU UHCIaMH;
IIPUBOJUTH IPUMEPBI UCIIOJIB30BAHNS KOMIUIEKCHBIX YHMCENl; OIIEpUPOBATH
NOHATHSIMM: MaTpuna 2 X 2 u 3 x 3, omnpenenurenb MaTpULbl,
TEOMETPUUYECKUIN CMBICT ONPENETUTENS

YMeHue omnepupoBaTh MOHATHUAMH: palMOHAIBHBIE, HPPALMOHAIBHBIE,
IIOKa3aTCIbHBIC, CTCIICHHBIC, J'IOl"apI/ICbMI/I'-IeCKI/Ie, TPUTOHOMETPHYCCKUC
YpaBHEHUsT M HEPABEHCTBA, HUX CUCTEMbl; YMEHUE ONEpPUpPOBATH
MOHSATHUSAMH: TOXKJIECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHHE, ypaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YpPAaBHEHUH W HEPABEHCTB, PaBHOCHJIbHOCTD
YpPaBHEHU, HEPABEHCTB M CHCTEM; YMEHHE pellaTh ypaBHEHMUS,
HEPAaBEHCTBA U CHUCTEMBI C IIOMOIIBIO PA3IMYHBIX IPUEMOB; pEIIATh
YpaBHCHHUA, HEPAaBECHCTBA W CHCTEMblI C IIapaME€TpOM; TMPUMCHATH
YpaBHCHH, HCPABCHCTBA, UX CUCTCMbI JIA PCHICHUA MATCMATHYCCKUX
3a/1a4 W 3a]1a4 U3 Pa3IuvIHbIX 00JacTell HAyKH U peabHOM KU3HU

VYMeHue omnepupoBaTh IMOHATHUSAMH: (QYHKIHS, UYETHOCTh (yHKIHH,
NEPUOMYHOCTD (DYHKIIMHM, OTPAHUYEHHOCTh (YHKIHH, MOHOTOHHOCTb
GbyHKIMH, KCTpeMyM (YHKIIMH, HauOoOJbIlIee M HAaWMEHbBIIEEC 3HAYCHUS
(GyHKIMK Ha MPOMEXYTKE, HEeTpepblBHAsA (YHKLHUSA, aCUMIITOTHI Tpaduka
GbyHKIMH, TIepBasg W BTOpas MPOW3BOAHAs (PYHKINHU, T€OMETPUYECKUH U
¢u3nvyeckuif CMBICI TMPOU3BOAHOHM, MEepBOOOpa3HasA, ONpeNeTCHHBIN




WHTETPaJ;, YMEHHE HAXOJHWTh AaCHUMITOTHI Tpaduka (QYHKIUH; YMCHHE
BBIUUCIIAT  NPOU3BOAHBIE  CYMMBI, MPOHU3BEACHHUS, YAaCTHOIO H
KOMIIO3UIIMU (YHKIIMH, HAXOIUTh ypaBHEHHE KacaTeIIbHOW K Tpaduky
(GyHKIMK; YMEHHE HaXOJUTh MPOHU3BOIHBIC 3IIEMEHTAPHBIX (YHKINN;
YMEHHE HCIIOJB30BaTh MPOW3BOJIHYIO IS HCCICIOBAaHUS (YHKIUH,
HaXOAWTh HauOONbIIME W HAUMEHbIINE 3HAueHHs (QYHKUUN; CTPOUTH
rpadMKd MHOTOWICHOB C HCIOJB30BAaHHMEM arllapara MaTeMaTHYeCKOTO
aHauM3a; NPUMEHSTH MPOU3BOAHYIO JJIsI HAXOXKICHUS HAMIYYIIEro
pelieHusl B TPUKIAJHBIX, B TOM YHCIIEC COIUAIBLHO-)KOHOMHUYECKUX U
(bu3MUecCKUX 3a7avax; HAXOIUTh IUIOMATN U 00BEMBI (PUTYp C MOMOIIBIO
WHTETpaja; MPHUBOAMTH MPUMEPHl MATEMATHUYECKOTO MOJICIUPOBAHUS C
MOMOIIBIO AU(PepeHInaTbHBIX YPaBHEHUH

YMeHue oneprupoBaTh MOHATUSAMHA: TpaduK (YHKIHMH, OOpaTHAst (QyHKIIHS,
KOMIO3uusl (DyHKIMA, JTuHEWHas (QyHKIUS, KBajpaTHuHas (YHKIIHS,
paroHanbHas (YHKIUS, CTCICHHAs (QYHKIWS, TPUTOHOMETPUYCCKHEC
GyHKIIMK, OOpaTHBIE TPUTOHOMETPHYCCKUE (PYHKIIUH, MOKa3aTelbHAS H
norapudmudeckas (QYHKIWH, YMEHUE CTPOUTh TpaduKH H3YICHHBIX
GyHKIUH,  BBIOJNHATH  MpeoOpa3oBaHus  rpadukoB  QYHKIHIA,
WCIOJIb30BaTh TpadUKH ISl U3YUYCHHS MPOIECCOB M 3aBUCUMOCTEH, TpU
pelieHrH 33734 W3 JIPYTMX YYeOHBIX NMPEJAMETOB M 3ajad U3 PealbHOM
KU3HU; BBIpaAXaTh (QOpMyJIaMH 3aBHCHMOCTH MEXIY BEIUYHHAMU;
WCIIOJIb30BaTh CBOMCTBA W Tpaduku QYHKIMNA IS PEIICHUS YpaBHEHHIA,
HEPAaBCHCTB W 3a7ad C MapaMmeTpamH; HW300pakaTb HAa KOOPAWHATHOU
MJIOCKOCTH MHOXKECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB M UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM YHCIE HA
MIPOLIEHTHI, AOJIM W 4YacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTb TOBApOB U
yCIyT, HaJOTH, 3aJlaud U3 O0JIACTH YHPABJICHUS JUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBIISITh BBIPAKEHHUS, YpaBHEHHS, HEpPABEHCTBA M HX
CUCTEMBI IO YCJIOBHUIO 3aJa4M, MCCIIEJOBaTh IIOJYYEHHOE PELICHUE HU
OLIEHUBAaTh IPABJONONOOHOCTb PpE3yJIbTaTOB; YMEHHE MOJEIUPOBAThH
peanbHBIE CUTyallMM Ha s3bIKE MAaTEMaTUKH; COCTABJIATH BBIPAXKCHMUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33Ja4H, HCCIEA0BAaTh
MOCTPOCHHBIE  MOJIEIM C  HCIOJb30BAHMEM ammapara  aiureopsl,
MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATHAMH: CpeqHee apudmMeTrnyeckoe, MeauaHa,
HauOoJplllee U HaMMEHbILIee 3HAUEHUs, pa3Max, JUCIepCHsl, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOTO Habopa; yMEHHE HU3BIIEKaThb, UHTEPIPETUPOBATDH
nH(pOpMaIINIO, MPEACTABICHHYIO0 B Ta0NHIIaX, HA AUAarpaMMax, rpapukax,
OTPaXXAIOIIYI0 CBOMCTBA peasibHbIX MPOILIECCOB U SIBICHUM; MPEACTABIATH
uHbOpMALMIO C TOMOIIbIO TabMMII W  JUarpaMM; HccieloBaTh
CTaTUCTUYECKUE JaHHbIe, B TOM 4YHCII€ C MPUMEHEHHEM TrpapuuecKux
METOJIOB U 3JIEKTPOHHBIX CPEACTB; ITpapuUecKu UCCIIE0BATh COBMECTHBIE
HaOJI0/IEHUs C TIOMOIIBIO TUarpaMM pacCceUBaHUs U JIMHEHHOW perpeccun

YMeHue onepupoBaTh IOHATUAMM: CIy4YaWHBIM ONBIT Y CIIy4ailHOE
COOBITHE, BEPOSTHOCTh CIY4allHOTO COOBITHS; YMEHHME BBIYUCIATH
BEPOATHOCTh C HCIOJB30BaHUEM TIpapUUecKUX METOAOB; MPUMEHSThH
(bopMyJBl CIOXKEHUS M YMHOXEHHSI BEpOSTHOCTEH, (OpMyITy HOTHON
BeposTHOCTH, hopmyny beprymm, koMOuHaTOpHBIE (aKThl U (HOPMYJIBI;
OLICHUBATh BEPOSTHOCTU pEAJbHBIX COOBITUH; yMEHHE OIEepPUPOBATH




MOHATHSAMM:  Cly4aiiHas BeJIMYMHA, paclpeesieHue BEpOSITHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUE, JUCHEPCUS W CTaHAApPTHOE OTKJIOHEHHE
CIly4aiilHOM  BeNMYUHBL, (YHKIUU paclpelneieHuss U  IJIOTHOCTU
PaBHOMEPHOI0, IOKA3aTEIbHOIO0 M HOPMAJIbHOTO PACIIPENEICHU; YMEHHE
UCIOJIb30BaTh CBOMCTBA M3yYEHHBIX PACHpEeICHUN Ul pelIeHUs 3a/1ay;
3HAaKOMCTBO C MOHSATHUSIMH: 3aKOH OOJBIINX YHCEIl, METOABI BHIOOPOYHBIX
UCCIIEIOBAaHHM; yYMEHUE TMPUBOAUTH MPUMEPHI MPOSIBICHUS 3aKOHA
OONBIINX 4YHCET B TMPHPOJHBIX M OOIIECTBEHHBIX SBICHHIX; YMEHUE
OIEpUPOBATh MOHATHSAMH: COUYETaHUE, MEPEeCcTaHOBKA, YHMCIIO COYETAHUI,
YHCIO  NEepecTaHoBOK, OumHOM  HpIOTOHa; yMeHHE  TIPUMEHSTH
KOMOMHATOpHbIE (DAaKThl U PACCYXKICHUS ISl PELIeHUs 3a/lay; OLICHHUBATh
BEPOSITHOCTH PEAIBbHBIX COOBITHII; COCTABISATh BEPOSTHOCTHYIO MOJIENb U
UHTEPIPETUPOBATH MOTYUCHHBIN pe3yIbTaT

YMeHue omnepupoBarb IOHATHSAMHU: TOYKa, IpsAMas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUYMHA YIJIA, IUIOCKUI yroJl, ABYTrPaHHBIN
yroJl, TPEXT'PAaHHBIA YroJl, CKpelMBalOIIMecs NpsMble, NapaJUIeIbHOCTD U
NEPpHNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCTCﬁ, yrojia MExAay HIpsAMbIMH,
yrojl MeXIy IMpsAMOM M IUIOCKOCTBIO, YIOJ MEXKIY IUIOCKOCTSIMY,
paccTostHue OT TOYKM 10 IIOCKOCTH, PACCTOSIHUE MEXKIAY IPSAMBIMU,
paccTosiHue MEXAY IUIOCKOCTSAMHU; YMEHHE HUCIOJb30BaTh MPU PELICHUU
3aaa4 U3Yy4YCHHBIC (baKTI)I U TCOPCMbI INIAHUMCETPHUH, YMCHHEC OLCHHBATH
pa3Mepbl OOBEKTOB OKPYXKAIOIIErO0 MHUPA; CTPOUTh MaTeMaTHYecKue
MOACIN C IIOMOHIBIO TCOMETPHUUYCCKUX MOHATHH W BCJIIMYMH, pPCIIAaTb
CBA3aHHBIC C HUMU IPAKTUYECKUE 3a1a4U
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YMeHue omnepupoBaTh MOHATHAMH: IUIOMIANb (Urypel, 00beM (Urypsl,
MHOTI'OrpaHHUK, HpaBI/IJ'IBHblf/'I MHOI'OrpaHHUK, CCYCHUC MHOI'OI'paHHHKA,
KyO, mapajuienenumnesn, nOpu3Ma, nupamuga, Gurypa u IMOBEPXHOCTb
BpalieHus, MWIMHIP, KOHYC, map, cdepa, tuiomanas cdepsl, MIONIAIb
MOBEPXHOCTH MUPAMHIbI, MPU3MBI, KOHYCa, IWIMHApa, 00BeM Kyoa,
IIPSIMOYIOJIBHOI'O MapaJuIeNICIAIEa, IUPAMUIbI, IIPU3MBI, LWIHH]IpPA,
KOHyca, I1apa, pa3BepTKa MOBEPXHOCTH, CEYCHHUS KOHyca M LUIUHJPA,
napajyielbHble OCHM  WJIM OCHOBAaHHWIO, CEYEeHHWE IIapa, IJIOCKOCTD,
Kacaromiasics cdeppl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHHUKa, U300pa’kaTh MHOTOIPAaHHUKH, (GUTYPBl M MOBEPXHOCTH
BpAIlICHUs, X CEYCHHUS, B TOM YHCIIE C MOMOIIBIO ANEKTPOHHBIX CPEJICTB;
yYMEHHE NPHUMEHSATHh CBOMCTBA T'€OMETPUYECKUX (UTYpP, CAMOCTOSITEIHHO
(dhopMynupoBaTh ONpeAeNeHus] H3y4yaeMbIX (pUTyp, BBIABUTATH TUIIOTE3BI O
CBOMCTBaX W MpPHU3HAKAX TeOMETpUYECKUX (GUryp, oOOCHOBBIBATH WIIU
OMpoBepraTh HX; YMEHHE TMPOBOJIUTH Kiaccudukanuio Quryp 1o
Pa3IMUHBIM IIpU3HAKaM, BBIIIOJHATH H606XO)II/IMBIG JOIIOJTHUTCIIBHBIC
MMOCTPOCHUS
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YMeHue omnepupoBaTh TOHITUSIMH: JBUKEHHE B  IMPOCTPAHCTBE,
napajuieNIbHbIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue TOM00Ms, TMOAOOHBIE (UTYpBI, yMEHHE
pacrio3HaBaTh paBHBIC W IMOJ0OHBIE (UTYpPHI, B TOM YHCJIEC B TPUPOJE,
UCKYCCTBE, aQpXUTEKTYypE; UCIIOJIH30BATh TEOMETPUUICCKUE OTHOIICHHSI TIPU
pelIeHUH 3aJad; HaXOIUTh TCOMETPUYECKHE BEIWYHMHBI (JTMHA, YTOI,
IUI0IAb, 00BEM) IPU PELICHUH 33/1a4 U3 JPYTUX YU4eOHBIX MPEIMETOB U
U3 peaqbHOW KM3HH, YMCHHE BBIUYUCISATH TEOMETPHUCCKUE BEITUYHUHBI
(nmuHA, yrom, IIIOmMAAb, OOBEM, IJIOMAAbh MOBEPXHOCTU), HCIOJB3Ys




M3ydeHHbIE (OPMYIBI U METOJbI, B TOM YHCIIE: IJIONIah MOBEPXHOCTH
MUPaMUIbl, PU3MBI, KOHYCa, HWIMHIpPA, TUIOmMans cdepsl; 00beM Kyoa,
MPSIMOYTOJIBHOTO  MMapaJuleyIeluIea, HMHUPaMHIbL, TPU3MBI, WIMHApA,
KOHYca, I1apa; yMEHUE HAXOJAUTh OTHOIICHHE 00EMOB MOAOOHBIX GUTYD
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VYMmenune ONCpUPOBAThH MOHATUAMU: NPAMOYTOJIbHAA CUCTEMa KOOpAWHAT,
BEKTOp, KOOPIWHATHI TOYKH, KOOPJHMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJCHUE BEKTOpa Ha YHCIO, PA3JIOKCHHUE BEKTOpa MO 0asucy,
CKIIPHOE MPOU3BEACHUE, BEKTOPHOE MPOU3BEACHUE, Yrojd MEXIY
BCKTOpaMH; YMCHUC HCIIOJb30BaATh BeKTOpHLIﬁ nu KOOpHHHaTHBIﬁ METO/
IUTSL PEIICHUs] TeOMETPUUYESCKHX 3a/1a4 U 33]1a4 JIPYTHX y4eOHBIX MMPEIMETOB
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YMmenue BbIOUpaTh MOIXOIAIIMM METO Ui PEIIeHUs 3a]]a4i; TOHUMaHUe
3HAYUMOCTH MATEMATHKU B H3YYCHHHM MPHUPOAHBIX U OOIICCTBEHHBIX
MPOLIECCOB W SIBJICHUN; YMEHHE paclo3HaBaTh MPOSBICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE MPUBOIUTH MPUMEPbI MATEMAaTHUYECKUX
OTKPBITUNA POCCUIICKON M MUPOBOM MaT€MaTUYECKOW HAYKH

Ilepeuyens 31eMeHTOB cofepkaHusi, IpoBepsieMbIX Ha EI'D
0 MaTeMaTHKe

Kon

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

Yucina ¥ BEIUMCIIEHUS
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Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE

1.2

Pannonanphpie ymcna. OOBIKHOBEHHBIE M JIECATUYHBIE JIPOOH, MPOIEHTHI,
OeCcKOHEeUHbIe EPUOIUUECKUE IpooH

1.3

Apudmernueckuit KOpPEHb HaTypallbHOU CTEIICHHU. Hencreus c
apu(pMeTHYEeCKUMHU KOPHAMHU HaTypaJIbHOM CTETIEHU
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Crenenb ¢ uensiM mnokazareiaeM. CTeNneHb C palMOHAJIBHBIM IOKa3aTeJeM.
CBolicTBa CTEIIEHA

1.5

CuHyC, KOCMHYC W TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
APKTAHT€HC YUCIOBOTO apryMEHTa

1.6

Jlorapudm uncna. JlecaTUUHbIE U HATYpaJIbHBIE JTOTapH(PMbI

1.7

I[CﬁCTBHTeHBHBIC qucia. ApI/I(bMeTI/I‘-ICCKI/IC ornepanuunu ¢ ﬂeﬁCTBHTCHLHBIMH
YHUCIIaMMU. HpI/I6J'H/I)KeHHI)Ie BBIYUCIICHUSA, IIpaBUJIa OKPYIJICHUA, HNPUKHIKA H
OIICHKA pE3yJibTaTa BBIUMCIICHU N

1.8

[Ipeobpa3oBaHue BbIpaKeHUI

1.9

KomMmruiekcusie yucia

YpaBHEHHUs U HEPABEHCTBA

2.1

Lenble u TpoOHO-pallMOHANTbHBIEC YPaBHEHUS

2.2

HppannoHaibHble ypaBHEHUS




2.3

Tpuronomerpruyeckue ypaBHEHUS

24 [TokazaTenbHbIC U JOTapU(OMUUECKHUE YPABHEHUS
2.5 Lenbie u 1poOHO-paAIIOHAIBHBIE HEPABEHCTBA
2.6 WpparnmonanbHble HEpaBeHCTBA
2.7 [Toka3zaTenbHbIE U JOrapuPMHUECKUE HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucreMspl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 | YpaBHeHHs, HEPABEHCTBA M CUCTEMBI C TapaMeTpaMu
2.11 |Marpuua cucteMsl JIMHEHHbIX ypaBHEHUH. OnpeenTellb MaTpHUILIbI
3 OyHKIMK U TpaduKu
3.1 Oyukuwms, cnocodsl 3ananus ynkuuu. I'paduk Gynkuuu. Bzaumuo obpatHbie
¢ynkuuu. Yetnsie u HeueTHbIe GyHKIMU. [lepuoamueckue GpyHKIuM
3.2 OOnacte ompeneneHuss U MHOXKECTBO 3HaueHWid (yHkmmn. Hymm QyHKIum.
[IpomMexxyTku 3HAKONOCTOSHCTBA. [IPpOMEXYTKM MOHOTOHHOCTU (YHKLUH.
MaxkcumMymMbl 1 MUHUMYMBI QyHKIMU. HamOomnbliee W HaMMEHbIIEe 3HAUYCHHE
(GYHKIHMN Ha TPOMEXYTKE
3.3 CrenenHas (pyHKIMS C HaTypalbHbIM M IIeNbIM IoOKa3aTeneMm. Ee cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHs N-0i CTENEHU
3.4 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U TpapUKu
35 [TokazarenbHas u norapudmuueckas GyHKINU, X CBOMCTBA U IrpaduKH
3.6 Touku paspeiBa. AcuMnToTel rpaduxoB ¢QyHkimil. CpoiicTBa (QyHKUUH,
HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmerndeckass u reomerpmueckas Tmporpeccuu. Dopmyna  CIIOKHBIX
MIPOIICHTOB
4 Hauana maTemMaTueckoro aHaimsa
4.1 [TpouzBonnas ¢pyHkuuu. [Ipon3BoaHbIe AIeMEHTAPHBIX (DYHKIMNA
4.2 [IpuMeHeHHe NPOU3BOAHON K MCCIENOBAHUIO (DYHKIMH Ha MOHOTOHHOCTb H
sKcTpeMyMbl. HaxokaeHrne HanOosbIIero U HaMMEHBIIEro 3HA4YeHUs (PYHKIUH
Ha OTpe3Ke
4.3 [lepBooOpasnas. Murerpain
5 MHoxecTBa 1 JOrMKa
5.1 MHoOkecTBO, ONepaly HaJl MHOKeCTBaMHU. J{lnarpammsl Diisepa - Benna




5.2 Jloruka
6 BepOﬂTHOCTb "N CTaTUCTHUKA
6.1 OmucarenpHas CTATUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpaICHUS
7.5 KoopauHatel 1 BEKTOPBI
TEMATHYECKOE IINTAHUPOBAHMUE
10 KJIACC
Ne KoaundecTBoO 4acoB
HaumenoBanue
n/ DJIeKTpOoHHbIe (HH(ppoBbIE)
pa3jaeioB H TeM KonrpoJibHueie
n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
IporpaMmmabl paﬁDTI)I
Beenenue B crepeomerpuro
https://www.yaklass.ru/p/geometria/
10-klass/osnovnye-poniatiia-
stereometrii-10438/aksiomy-
stereometrii-i-ikh-prosteishie-
Brexerme B sledstviia-9252/re-c0090990-dec8-
g 10 4417-8427-26130c2d5cfd
CTEPEOMETPHUIO
AKCI/IOMBI CTCpCOMCTpI/II/I
https://www.yaklass.ru/p/geometria/
10-klass/osnovnye-poniatiia-
stereometrii-10438/aksiomy-
stereometrii-i-ikh-prosteishie-
sledstviia-9252
[IpsimMble 1 B3auMHOe pacnonoxeHue NnpsMbIX B
IIJIOCKOCTHU B HpOCTpaHCTBC
IPOCTPAHCTBE. 12 1 https://www.yaklass.ru/p/geometria/
[MapanaensHOCTh 10-klass/parallelnost-v-prostranstve-
IPSIMBIX | 10435/opredelenie-i-svoistva-
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KoaunuecTBO 4acoB

HaumenoBanue
n/ JuaexkTpoHHbIe (HU(pPOBbHIE)
1 PAIJIEIOn M TEM Bcero Konrpoanmbie o0pa3oBaTesibHbIE pecypchbl
IpOorpaMmmabl paﬁoT],I
IJIOCKOCTEHN skreshchivaiushchikhsia-priamykh-
ugol-mezhdu-priam_-11302/re-
a224bc37-6¢cce-4611-b28c-
1d8214149f6f
[TapanienbHOCTh B MPOCTPAHCTBE
https://www.yaklass.ru/p/geometria/
10-klass/parallelnost-v-prostranstve-
10435
[leprieHAMKYIAPHOCTE B
[IepnenqukynsipHOCT IIPOCTPAHCTBE
b MPSIMBIX U 12 https://www.yaklass.ru/p/geometria/
IJIOCKOCTEH 10-klass/perpendikuliarnost-v-
prostranstve-10441
IlonsiTHE NBYTpAaHHOIO yriia
https://www.yaklass.ru/p/geometria/
YTisl MEKIY 10-klass/perpendikuliarnost-v-
HPSMBIMH U 10 1 prostranstve-10441/poniatie-
IIJIOCKOCTSIMU dvugrannogo-ugla-priznak-
perpendikuliarnosti-ploskostei-
11035
[Tapannenenunen, npusma,
nupamua. O6beMbl
MHOT'OT'PAaHHUKOB
MHoOTrOorpaHHHKH 11 1 https://www.yaklass.ru/p/geometria/
10-klass/parallelepiped-prizma-
piramida-obemy-mnogogrannikov-
11037
[Tapayenenunen, npusma,
nupamua. O6beMbI
065 MHOT'OT'PpaHHUKOB
DEMET 9 1 https://www.yaklass.ru/p/geometria/
MHOFOFpaHHI/IKOB . .
10-klass/parallelepiped-prizma-
piramida-obemy-mnogogrannikov-
11037
IToBTOpEHME:!
CEUYCHMUSI, PACCTOSTHUS 4 1
U YIJIBI
OBIIEE KOJIMYECTBO
YACOBIIO 68 5
ITPOI'PAMME
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11 KJIACC

Ne i/

HaumenoBanue pa3jaeiioB
U TeM NPOrpamMMmbl

KoanyecTBo 4acoB

Bcero

KonTpoiibu
ble paboThI

JJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl

Temna Bpamienus

12

Ypok 6. Telia BpallleHusl.
mmmaap - [eomerpus -

11 xnacc - Poccuiickas

OJICKTPOHHAJ IIKOJIa

(resh.edu.ru)

Ypok 7. KOHYC -

I'eomerpus - 11 xiacc -
Poccuiickas dbaeKTpoHHAas
mkoua (resh.edu.ru)
Vpoxk 8. chepa u miap -

T'eomerpus - 11 kiacc -

Pocculickas diaekTpoHHas
mkouia (resh.edu.ru)

OO0BEMBI TET

IlmmmHap, KOHYC, map —

ypok. Equneii
rOCYAapCTBEHHBIN

sk3ameH 11 kiacc,
Maremaruka. (vaklass.ru)

BexTops! 1 KoopAMHATHI B
IIPOCTPAHCTBE

10

Bexrops! B
npocTpaHcTBe. JlercTBrs
C BEKTOpaMH
https://www.yaklass.ru/p/
geometria/11-
klass/vektory-v-
prostranstve-deistviia-s-
vektorami-9248

[ToBTOpenwme, 0600IIEHNE,
CHCTEMAaTH3aLMs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10
[TPO'PAMME
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