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IHHOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma yue6HOTO Kypca «I'eomerpusiy» 6a30BOro ypoBHs ISl O0YYAFOIIHXCS
10 —11 kmaccoB pa3paborana Ha ocHOBe DenepanbHOTO TOCYIapCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHJapTa cpeiHero oouiero oOpa3oBaHMs, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpPeOOBaHUM,
MPEIbABIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHHUIO, M TPATUIMA POCCHIICKOTO OOpa30BaHMSL
Peanmaunﬂ porpaMmal oOecrieunBaeTr OBJIaJICHUEC KIITOYEBbIMH KOMIICTCHIIUSIMMU,
COCTaBJAIOIUMHA OCHOBY MJIA CaMOpasBUTUA M HCIPCPBIBHOI'O 06pa303aHI/151, OEJIOCTHOCTh
O6IIICKy.]'IBTypHOFO, JIMYHOCTHOT'O U ITO3HABATCIBHOI'O PA3BUTHA JIMYHOCTHU o6yqa101111/1xcs[.

HEJIX U3YUYEHUSA

BaxHocTh yueOHOTO Kypca T€OMETpUH Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PE3YJIbTaTOB
0OydYeHUsI TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO PA3BHUTHS OOYyJaromuxcs, GopMHUpOBaHUS
(YHKIIMOHATEHOW MAaTeMaTHYeCKOW TPaMOTHOCTH, WM3YYCHHUS JPYIHX YUEOHBIX JUCIUTUIHH.
PazButne y oOydarommxcs NpPaBHIBHBIX MPEACTABICHUNH O CYIIHOCTH W TPOUCXOXKJICHUU
TeOMETPUYECKUX a0CTPaKIIUi, COOTHOIICHUH PEATbHOTO W HICAIBLHOTO, XapaKTepe OTPaKCHHS
MaTeMaTHUYEeCKON HAyKOW SIBJEHUWU U MPOIECCOB PEaJbHOr0 MUPA, MECTE T€OMETPUU B CUCTEME
HAyK W pOJIM MATEeMaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
crocoOCTBYeT (OPMHPOBAHUIO HAyYHOTO MHPOBO33PCHHUS YYAIIUXCS, a TaKKe KadecTB
MBIIIUICHUS, HEOOXOMMBIX JUTSI aJanTallii B COBPEMEHHOM OOIIECTBE.

I'eomerpust siBisieTcss OMHUM K3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OOIIEero
o0Opa3oBaHUs, TaKk Kak OOECIeYMBAECT BO3MOXKHOCTh M3YUCHHsI KaK JUCIUILIUH €CTECTBEHHO-
HAay4YHOM HaNpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIIUIeHHE, (GopMuUpyeMoe MpH H3YyYCHUH OOYYaIOUIMMHCS TOHSTHIHBIX
OCHOB TEOMETPHM M TIOCTPOCHUH IIETIOYKH JIOTUYECKUX YTBEPXKICHUH B XOJE pEIICHUs
TCOMETPUYECKUX 3allad, YMCHHE BBIIBUTATh W OINPOBEPraTh THUIOTE3bl HEMOCPEJICTBEHHO
UCTIONB3YIOTCSl MPH PEHICHWU 3aJlad eCTECTBEHHO-HAYyYHOTO IMKJIA, B YaCTHOCTH W3 Kypca
bu3uKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsX AEATENbHOCTH 4YejoBeka. OpUeHTalusi YelioBeKa BO BPEMEHH M MPOCTPAHCTBE —
HE0O0XO/IMMOE YCIIOBHUE €ro COIMAbHOrO OBbITHS, (opMa OTpaKeHHs OKPYKAIOIIEro MHpa,
yCJIOBHE  YCICIIHOTO TO3HAHWUST M AKTHBHOTO IPEoOpa3oBaHUsl  JICHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEHHSET Pa3HbIC BUJIbI YUSOHOH U TPYIOBOM
NESTEINbHOCTH, SBISCTCS OJHUM M3 NMPO(MECCHOHAIBLHO BAXKHBIX KA4yeCTB, MOITOMY aKTyallbHA
3aaua (OPMUPOBAHUS y OOYUAIOIIUXCS MPOCTPAHCTBEHHOTO MBINUICHUS KaK Pa3HOBHIHOCTH
00pa3HOTO MBIIUICHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B TOJIrOTOBKE K MPAaKTUYECKOMN
JESTETBHOCTH 110 MHOTHM HAIPaBJICHUSIM.

Lenb ocBoeHus mporpaMMel yueOHOTO Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE OOy4EHUS
— oOmieoOpa3oBarenbHOE U OOIIEKYIBTYpPHOE pa3BUTHE OOYdYalOIIUXCS uepe3 oOecreueHue
BO3MO>KHOCTH NPHOOPETCHUST M MCIOJIb30BAHUS CUCTEMATHYECKUX T'€OMETPUYCCKUX 3HAHUHN U
JEUCTBUH, CIICU(PUYHBIX TEOMETPHUH, BO3MOXKHOCTH YCIIEIITHOTO TPOJIOJDKCHUST 00pa30BaHUS 110
CTMEIUAIBHOCTSIM, HE CBS3aHHBIM C MPUKJIAIHBIM HCIIOJB30BAaHHEM T€OMETPHUH.

[Iporpamma mo reoMeTpuu Ha 0a30BOM ypOBHE IMpeAHa3HaueHa i OO0yJaroIIUXcCs
CpeIHEH IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTEILHBIX 3aTPYIHCHH Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOyyaromuecs Ha 0a30BOM ypOBHE JIOJDKHBI OCBOUTH
oOmIue MaTreMaTu4ecKue yMEHUsl, CBS3aHHbBIE CO CHEU(PUKON T€OMETPUN U HEOOXOIUMBbIC IS
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KU3HU B COBpEMEHHOM o01iecTBe. Kpome 3T0ro, OHM UMEIOT BO3MOKHOCTh U3YUYUTh T€OMETPHIO
6osiee TIIyOOKO, €CIIM B JabHEHIIEM BO3HUKHET HEOOXOIUMOCTh B TEOMETPUUECKUX 3HAHUSIX B
npoheccuOHaTbHON 1A TELHOCTH.

JloCTIKeHHe 1eNT OCBOCHUS MPOrpaMMbl 00€CIICUNBACTCS PELICHUEM COOTBETCTBYIOIIUX
3agau. [IpuopurteTHRIMU 3aauaMu OCBOEHUA Kypca «I eomerpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

e (dopMupOBaHHE NPEACTABICHUS O TEOMETPHUH KaK YacTH MHPOBOH KyIbTYypHl U

OCO3HAHHE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

e (opMupOBaHHE TPEACTABICHUS O MHOTOTPAaHHUKAX M TelaX BpAIICHUS KaKk o
BAKHEHIINX MAaTEMaTUYECKUX MOJIENSIX, MO3BOJISIOMIMX ONUCHIBAaTh U U3y4aTh pa3HbIE
SIBIICHUS OKPY>KAIOILIEr0 MUpA;

e (opmupoBaHuEe yMEHHs paclO3HAaBATh HA uYepPTEXaxX, MOJENAX U B PEAJTbHOM MHpE
MHOTOTPAaHHUKH U TeJla BPalllEHUS;

® OBJAJCHHE METOJAAMM peUIeHUs 3a7ad Ha [OCTPOEHUS Ha H300paKeHHsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHuE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHSTHUSMU O MHOTOTPaHHUKAX M
TeJax BPALEHUsI U UX OCHOBHBIMH CBONCTBaMU;

® OBJIQJICHHE AITOPUTMAaMM PEIIECHUS OCHOBHBIX THUIOB 33/a4; (pOpMUpOBaHUE YMEHUS
MPOBOJUTH  HECJOXKHBIE  JOKa3aTeNIbHbIE  PAcCyXJEHHS B  XOJ€  pEelIeHUs
CTEepEOMETPUYECKUX 3a/1a4 U 3a]1a4 C MIPAKTHUYECKUM COJIepPKaHUEM;

® pa3BUTHE MHTEIUIEKTYalbHBIX W TBOPYECKHMX CIIOCOOHOCTEM  oOyuaromuxcs,
M03HABaTEIbHON aKTUBHOCTH, UCCIIEIOBATENLCKUX YMEHHUM, KPUTUYHOCTH MBIIICHUS;

e (opMupoBaHHE (QYHKIMOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHOM TIE€OMETpUU: yMEHHE
pacro3HaBaTh NPOSBIEHUS T€OMETPUUECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX JKU3HEHHBIX CUTYyalMsIX W IPU U3Yy4EHMM JPYrUX YYeOHBIX IPEIMETOB,
IPOSIBICHUS 3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, (OpMYyIMpOBaTh HX Ha A3bIKE
IreOMETPUM U  CO3/1aBaTh T'€OMETPUUYECKHE MOJENIH, TMPUMEHITh OCBOEHHBIN
TreOMETPUYECKUN ammapaT JUlsl peleHMs HNPaKTUKO-OPUEHTHPOBAHHBIX —3ajad,
UHTEPIPETUPOBATh U OLICHUBATH Oy4YEHHbIE PE3yJIbTATHI.

OTnu4uTebHOM 0COOEHHOCTBIO IPOrPAMMBI SIBJISIETCS BKIIIOUEHHE B KypC CTEPEOMETPHUU
B Hayaje €ero Mu3ydeHHs 3ajad, pEeLIaeMblX Ha YPOBHE MHTYUTHBHOIO IIO3HAaHUS, U
onpenenéHHbIM 00pa30M OpraHM30BaHHAs pabOTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO0 W TPOCTPAHCTBEHHOI'O MBIIIJICHUS, CTUMYIMPYET HPOTEKAHWE HHTYUTHBHBIX
IIPOLIECCOB, MOTUBUPYET K JaJIbHEHIIEMY U3YUEHHIO IpeIMeTa.

[Ipennourenne oOTHAETCs HArISAHO-KOHCTPYKTMBHOMY MeETOJy OOy4YeHMs, TO €cThb
TEOpETHUYECKHE 3HAHHUA HMEIOT B CBOEHl OCHOBE YYBCTBEHHOCTb IPEIMETHO-IPAKTUYECKOMN
NeATeNbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUH Yy Yydaluxcs B  Kypce
CTEPEOMETPUH MPOBOJUTCS 3a CUET peLICHMs 337a4 Ha CO3/IaHHe MPOCTPAHCTBEHHBIX 00pa3oB U
3aJjay Ha OIEPUPOBAHUE IPOCTPAHCTBEHHBIMU oOpa3zamu. Co3gaHue oOpa3a MPOBOAUTCS C
OIOPO Ha HAIIATHOCTh, @ ONIEPUPOBAHNE 00OPA30M — B YCIOBUSAX OTBJIEUEHHS OT HArJIAAHOCTH,
MBICJIEHHOTO U3MEHEHHsI €r0 UCXOJHOTO COJIepIKAHUSI.

OcHoBHBIE conepkaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kjaccax:
«MHororpanHuku», «IIpsMble U MIOCKOCTH B MpOCTpaHCTBe», «Tena BpameHus», «BekTopsl u
KOOpPJMHATHI B IPOCTPAaHCTBE». DOpPMHUpPOBaHNE JJOTUYECKUX YMEHUN PacIpENesieTCsl HE TOJIbKO
[0 COJEp)KATENbHBIM JIMHUSAM, HO W IO TojAaM OOydyeHHMs Ha YpPOBHE CpelHero oOIiero
oOpa3oBaHusl.

Copnepxxanne 00pa3oBaHMs, COOTBETCTBYIOLEE MPEIMETHBIM pe3yibTaTaM OCBOEHHS
paboueii mporpaMMsl, pacipeAeaEHHbIM 0 roJjaM 00y4YeHHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
4TOObl  OBJIQJICHME TIEOMETPUYECKHMHU  MOHATHSIMM W HaBBIKAMH  OCYIIECTBISIIOCH
MOCIIEIOBATEIbHO U TOCTYNATENBbHO, C COOJIOJEHUEM MPUHIUIA MPEEeMCTBEHHOCTH, UYTOOBI
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HOBBIC 3HAHMSI BKITFOYATICH B OOIIYIO0 CHCTEMY F€OMETPUIECKHUX MPEICTABICHUNA 00YJarOIInXCs,
pacmupsisi U yrayosis e€, 00pasys MpOYHbIE MHOXKECTBCHHBIE CBSI3H.

B yue6HOM mmane MOY «HoBokpbIMcKasi IIKOJIa» Ha U3YYCHHE YYEOHOTO TpeaMmeTa
«["eometpus» Ha 6a30BOM ypoBHE OTBOAWTCS 2 yaca B Hezxenmo B 10 kiacce u 1 yac B Hezieno B
11 kiacce, Bcero 3a aBa roja oOyuenus - 102 yueOHbIX yaca.



COJAEPKAHME YYEBHOTI'O ITIPE/IMETA
10 KJIACC

IIpsimble ¥ IIJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHUS CTEpeoMeTpuu. Touka, mpsiMasi, III0CKOCTh, pocTpaHcTBO. [loHATHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX.

B3anMHOe pacrionokeHue NnpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, TapaJUICIbHbIE U
CKpemuBampomuecss npsmsle. IlapainenbHOCTh NpsSMBIX M IJIOCKOCTEM B NPOCTPAHCTBE:
MapaJuleIbHbIE IIPSAMBbIE B IMPOCTPAHCTBE; IMAPAUIEIBHOCTh TPEX NPSIMBIX; IAPALIEIBHOCTh
IpsIMOM M IUIOCKOCTH. YTIIBI C COHANPABICHHBIMH CTOPOHAMM; YroJI MEXIy NpPSIMBIMU B
npoctpanctBe.  [lapaimenbHOCTh  TJIOCKOCTEW: — MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX iockocTel. [Ipocreiinye npocTpaHCTBEHHbIE GUTYPBI HA MJIOCKOCTU: TETPAdP,
KyO, mapaJijiesienumne; NoCTpOeHUE CEYEHUH.

[lepneHUKYISIpHOCTE  HPSIMOM M IJIOCKOCTH:  NEPIEHAMKYISPHBIE IPSMBIE B
MIPOCTPAHCTBE, MpsIMbIE MApauUIeJIbHbIE M TEPHEHAUKYISIPHBIE K IIOCKOCTH, IPU3HAK
MEPHNEHIUKYIISIPHOCTA IPSAMOM M IUIOCKOCTH, TeOopeMa O MNpSIMOW IEepHeHAUKYIAPHON
IJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YrOJ MEXKIY NPSIMOM M IUIOCKOCTBIO; JABYTPaHHBIM yroul,
JIMHEWHBIN YroJl ABYIrpaHHOro yria. IlepneHaukyissp M HakJIOHHBIEC: PACCTOSIHME OT TOYKH J0
IUIOCKOCTH, PpAcCTOSIHHE OT NPSIMOM A0 IUIOCKOCTH, HpPOeKUus (GUrypbl Ha IJIOCKOCTb.
[lepneHMKyYISIPHOCTD MIJIOCKOCTEN: MPU3HAK MEPIIEHIUKYIISIPHOCTH JBYX IUIOCKOCTEN. Teopema
0 TPEX MEPIEHAUKYIISIPAX.

MHOrorpaHHMKH

[loHdATHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTbl MHOTOTPAaHHUKA, BBIMYKJIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKH; pa3BEPTKa MHOTOrpaHHMKA. [Ipu3ma: N-yronpHas npusma; rpaHu
Y OCHOBaHMSI IPU3MBL; TIpsAIMasi U HaKJIOHHAsI IPU3MbL; OOKOBAs U MOJIHAS MIOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsiMOYroJbHBIN NapajuieJenunes u ero cBoicrsa. [lupamuga: N-yroJsipbHas
nupaMuia, TpaHd W OCHOBAaHWE NUPAMU[bI;, OOKOBas W TOJHAS MOBEPXHOCTh MHUPAMUJIbL;
MpaBUJIbHAsT W YyCEUYEHHas NupamMuja. OJEMEHThl MNpu3Mbl W nupamuiabl. [IpaBuiibHbIE
MHOTOTPaHHUKH: MOHATHE MPaBUIBHOTO MHOTOIPAHHMKA; MpPaBWIbHAs MPU3Ma U IpaBUJIbHAs
MMpaMuia; NpaBuibHas TPEYrojbHas MUpamMuaa U MpaBMIbHBIN TeTpasap; kyO. [IpeacraBnenue
O MPaBWIbHBIX MHOTOTPAaHHUKAaX: OKTa3Jp, JoAeKa’ap u ukocayap. CeueHus NpusMbl U
MMAPaAMHU/JIBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOM, IJIOCKOCTH.
DNIeMEHThl CHMMETPUM B IUpamMuAax, napajienenuneaax, IpaBuibHbIX MHOTOTPaHHUKAX.

Brruncnenue >neMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribl. [lnomans GoxoBoi
MOBEPXHOCTU U IOJHOW MOBEPXHOCTH MPSAMOM HPHU3MBI, IUIONIAJb OCHOBAHUM, Teopema O
OOKOBOHM TMOBEpPXHOCTU MpsMOi mnpusMbl. Ilnomangs OOKOBOI MOBEPXHOCTH U TOBEPXHOCTH
MPaBWIbHON MHpaMUIbl, TEOpeMa O IUIOMAAu yceu€HHoM mupamuiabl. [loHstue 06 oOBEME.
OO0BEM UpaMuIbl, IPU3MBI.

[TogoGuble Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAIIMU TOBEPXHOCTEH,
00BbEMaMuU MOJOOHBIX TEII.

11 KJIACC

Tesna Bpamenus

Hunuuapudeckass MOBEPXHOCTb, 0Opa3yrollye WINHAPUYECKOH TMOBEPXHOCTH, OCh
HWIMHAPUYECKOH noBepxHoCTH. LlunuHap: ocHOBaHUS M GOKOBasi IOBEPXHOCTh, 0Opasyromas 1
0Cb; TUIOIA/b OOKOBOH 1 MOTHOM MOBEPXHOCTH.



Konnueckass moBepXHOCTh, 00pa3yroliMe KOHMYECKOM IOBEPXHOCTH, OCb W BEpIIMHA
KOHMYECKOW moBepxHOCTH. KOHyC: OCHOBaHHME M BepIIMHA, OOpasyromas W OCh; IUIOIMAIb
OOKOBOW W TOJHON TMOBEPXHOCTH. YCEUEHHBIH KOHYyC: 00pa3ylolle M BBICOTA; OCHOBAHUS U
OOKOBasi IOBEPXHOCTb.

Cdepa u map: meHTp, paamyc, TUaMeTp; IUIOIIAAb IMOBEPXHOCTH cdephl. B3ammnoe
pacrionoxxenue chepsl ¥ IIIOCKOCTH; KacaTesIbHas TNIOCKOCTh K cepe; uiomaas chepsl.

N300pakenue Ten BpameHust Ha MII0CKOCTH. Pa3BépTka UIMHApa U KOHYCA.

KomOunamuu Ten BpalieHWs W MHOTOTPAHHUKOB. MHOTOTPaHHUK, ONHCAHHBIH OKOJO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, WM TEJIO BPAIICHUSL.

[Tonsitne 06 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapajuiesenunena u ciueAactBus u3 He€. O0béM 1muinHApa, KoHyca. O0bEM
miapa ¥ rioimasp chepsl.

[lono6Hble Tena B mpocTtpaHcTBe. COOTHOLIEHMS MEXAY IUIOMIAIIMU TOBEPXHOCTEM,
o0béMamMu MOJOOHBIX TEJ.

Ceuenust umauHApa (MapajUieIbHO M NEPHEHJUKYISIPHO OCH), CEYEHUs KOHyca
(mapanyenbHOE OCHOBAHUIO U MPOXOSIEe Yepe3 BEPILNHY), CEUeHHUs 1Iapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocTH U B TpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha 4yMcio. PasnokeHue BekTOopa Mo TPEM HEKOMIUIaHApHBIM BekTopaM. llpaBuio
napajuienenunesaa. Pemenue 3aaa4, CBA3aHHBIX ¢ IPUMEHEHHEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpssmoyronpHas cucrema KoopauHar B mpocTpaHcTBe. Koopaunatel Bektopa. IIpocreimue
3aJauyd B KOOpAMHATax. Yroil Mexay BekTopamu. CKalspHOE NpPOH3BEIECHUE BEKTOPOB.
Boruncnenue yrioB MeXIy OpSIMBIMU U IIOCKOCTSMU. KOOpAMHATHO-BEKTOPHBIN METOJ HpH
peLIeHNH T€OMETPUUECKUX 3a/au.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITIPEJIMETA
JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE PE3yJAbTAaThl OCBOCHHUS NPOrpaMmbl ydeOHOro mpeamera «MaremaTuka»
XapaKTEepPU3YIOTCSL:

I'paxnanckoe Bocnutanue:

C(OPMHUPOBAHHOCTBIO TPAKAAHCKOW MO3UIMHM OOy4alomerocs Kak akTHBHOTO U
OTBETCTBEHHOI'0 4IEHAa POCCUMCKOIrO OOIIEeCTBa, MPEACTABICHUEM O MaTEMaTHMYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TPakIaHCKOTO OOIIecTBa
(BBIOOpBI, OTIPOCHI W TIP.), YMEHHEM B3aUMOJICHCTBOBATh C CONHMAILHBIMA WHCTHTYTAMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IMaTpuoTnyeckoe BOCNIUTAHUE:

c(OPMUPOBAHHOCTHIO POCCUICKON Ipa’KJaHCKOW UACHTUYHOCTH, YBAXKEHHS K MPOLLIOMY
U HACTOSAIIEMY POCCHUMCKON MaTEeMaTHWKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUMCKOM MaTEMAaTHYECKOW IIKOJbI, K HCIOJb30BAHUIO ITUX
JTOCTIKCHHM B IPYTrUX HayKaX, TEXHOJOTHX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEM pOCCHIICKOro Hapoda; CHOPMHUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTHKEHUM HayKd W JesTeIbHOCThIO Y4EHOTO; OCO3HAHHWEM JIMYHOTO BKJIAJa B MOCTPOEHHUE
YCTOWMYHMBOTO OYIYIIETO.

JCTeTHYECKOe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PEIICHUH, pPaCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaTeMAaTHYECKUM acClEeKTaM Pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHHE:

chOpMUPOBAHHOCTHIO YMEHMSI TPUMEHSTh MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax
310pOBOro M Oe3omacHoro oOpas3a *U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTAbIXa, peryispHas (usnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPHU 3aHITUAX CIIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHUEM LEHHOCTU TPYAOIIOOUS; MHTEPECOM K Pa3IMYHBIM
chepam npodeccnoHaNbHONM JESITENbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U e€ MPUIIOKEHUSIMHU,
YMEHHEM COBepIIaTh OCO3HAHHBII BbIOOP Oyayiiel nmpodeccuu u peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHBIC IUIAHBbI; TOTOBHOCTHIO M CHOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caMo00pa3oBaHUI0 HAa TMPOTSHDKEHWU BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
peLIeHUN TPAKTUYECKUX 3a7]a4 MAaTEMaTH4YE€CKO HAalpaBIE€HHOCTH.

JK0JI0rH4ecKoe BOCIIUTAHME:

c(OpPMUPOBAHHOCTHIO JKOJIOTUYECKON KYNbTYpbl, TMOHUMAHHUEM BIUSHUSA COLUAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HA COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpefbl, OCO3HAHUEM
rII00aTbHOTO  XapakTepa  JKOJOTHMYECKWX MTpoOsieM; OpueHTalued Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU U pPelIeHus 3aad B 00JacTU OKpYXKAIoIIeH cpelbl, MIaHupOBaHUS
MOCTYNKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUMN ISl OKPYKAIOIIEH CpeJibl.

IleHHOCTH HAYYHOIO NO3HAHHUA:

C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTeMaTHYECKON HayKH Kak cgepbl
YEJIOBEUECKOU eATeNbHOCTH, ITANOB €€ Pa3BUTHUA U 3HAYUMOCTH JJI Pa3BUTHUS LIMBWINA3ALUY;
OBJIQJICHUEM $SI3bIKOM MAaT€MaTHUKW W MAaTE€MaTUYECKOW KyIbTypOH KaK CPEICTBOM IO3HAHUS
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MHpa; TOTOBHOCTBIO OCYHICCTBJIIATH IPOCKTHYHO W  HUCCICAOBATCIBCKYIO OCATCIBbHOCTDH
HHAUBUAYAJIBHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHbI€ pe3yIbTaThl OCBOCHHS IPOTPaMMbl yueOHOTO npeameTa «MaremaTuka
XapaKTEpU3yIOTCSl  OBJIAQJCHUEM  YHUBEPCAJIBHBIMU  HO3HAGAMENbHLIMU  OeliCEUAMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  YHUBEPCATbHLIMU — Pe2YIAMUEHbIMU
oelcmeusmu.

1) Yuueepcanvnvie nosnasamenwvnsie oeticmaus, obecneyusarom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoenue mMemooos NO3HAHUS OKPYIHCAIOWe20 Mupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueii).

Bba3oBble jornueckue aelcTBUS:

® BBISBISATH U XapaKTEPU30BaATh CYIIECTBEHHBIE MPHU3HAKKM MATEMAaTHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHUH MEXKIY TMOHITHIMH, (DOPMYIHPOBATH OMPEICIICHUS TOHSITHM;
YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIaCCU(PUKAIIMKI, OCHOBAHUS 751 0000IIEeHUS
Y CPaBHEHMUSI, KPUTEPUHU TTPOBOIMMOTO aHAJN3a;

® BOCHPHHUMATh, (OPMYIUPOBATH M MPEOOPA30OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIE, CIMHIUYHBIE, YaCTHBIE U OOIIUE; YCIOBHBIE;

® BBISBIIATH MATEMATHUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEYHS B (haKTax,
JAHHBIX, HAONIOJCHUSX W YTBEPXKICHUAX; NpeIUlaraTh KPUTEPHUH JUTSl BBISBJICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JleNaTh BBIBOJIBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3AKIIOUCHHI IO aHAJIOTHH;

® MPOBOJUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUN (TIpSMBbIE
U OT TPOTHBHOIO), BBICTpaNBaTh AapryMEHTAIMIO, NPUBOIUTH TMPUMEPHl U
KOHTPHIpUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHUS U BBIBOJIBI;

e BEIOMpaTh crmocod pemieHuss y4eOHOW 3ajaun (CpaBHHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BpIOUpaTh HanboJiee MOIXOASIMUN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBHA:

® CIOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKMM  HMHCTPYMEHT  IO3HAHUS;
(dbopMynupoBaTh BOMPOCHI, (GPUKCUPYIOIINE MTPOTUBOPEUHUE, MPOOIeMy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OpMHUPOBATh TUIIOTE3y, APryMEHTUPOBATH CBOIO IO3UIIHUIO,
MHEHUE;

® T[POBOJUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIA OSKCIIEPUMEHT, HCCIEJOBaHHE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHU4ecKoro oObeKTa, SBIEHHS, Mpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEX 1y 0ObEKTaMH, SIBICHUSMU, MPOIIECCAMU;

® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHMS U BBIBOJABI IO  pe3ylibTaTaM
MPOBEIEHHOTO HAOIIOJCHUSI, UCCIICIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yNbTaToOB, BBIBOJOB U 0000IIECHU;

® [IPOrHO3MPOBATh BO3MOYKHOE PA3BUTHUE MPOLIECCA, & TAKXKE BBIIBUTATH MPEINOJIOKEHUS
0 €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

® BBIABIATH JehUIUTHI WH(OPMAIIUHU, JAHHBIX, HEOOXOAUMBIX JIJIsl OTBETa HA BOIPOC U
JUIS PEIICHUS 3a/1a4H;

e BbIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NIMYHBIX THIIOB, aHAJIU3UPOBATH,
CUCTeMATHU3UPOBATh U HUHTEPIPETHPOBATH WH(OOPMAIUIO PA3TUYHBIX BUAOB U (POpM
MIpe/ICTaBJICHHUS;



2)

CTPYKTYpUpPOBaTh HMH(POPMALMIO, TMPEACTaBIAT, €€ B  pa3iuyHbIX (opmax,
WLTIOCTPUPOBATH IPahuuecKu;

OILICHUBATh HAAEKHOCTh HMH(POPMAIMM 10 CaMOCTOSITEIBHO CHOPMYIHUPOBAHHBIM
KPUTEPHUSIM.

Vuusepcanvhvie KOMMyHuUKamugHule Oelicmausi, obecneyusaom cgopmuposanHocmy

COYUANBLHBIX HABLIKOS 00YUAIOUWUXCAL.
Oo0menue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXJIECHUS B COOTBETCTBUU C YCIOBUAMU U LIEIAMU
OOIIeHHUsA; SICHO, TOYHO, T'PAMOTHO BBIPAaXXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 0 XOJy PEILIeHMs 3ajaul, KOMMEHTHPOBATh
MIOJTY4EHHBIN pe3ynbTar;

B X0J1e 00CYX/IeHHsI 337]aBaTh BOIIPOCHI MO CYIIECTBY OOCYXKAaeMOM TEMBI, IPOOIIEMBI,
pemiaeMoi  3ajaud, BbBICKA3bIBaTh UJEH, HAICJIEHHbIE Ha TIIOUMCK pPEIlEHUs;
COMOCTABJATh CBOU CYXKICHHUS C CYXKJIEGHUSMU JPYTMX YYacTHMKOB JMajora,
0OHapyXMBaTh pa3IMuue U CXOJCTBO MO3UIIMIA; B KOPPEKTHOH hopme popMynnpoBaTh
pa3HoIJIacusi, CBOM BO3paKEHMUS,;

MIPE/ICTaBIATh PE3y/bTaThl PEHICHUs 3a7auu, IKCIEPUMEHTA, UCCIeA0BaHUs, TPOEKTa;
CaMOCTOSITENIBHO BBIOMpATh (opMaT BBICTYIUIEHHMSI ¢ YYETOM 3ajady Hpe3eHTAlUd U
0COOEHHOCTEHN ayAUTOPHH.

Corpyanunuecrno:

IIOHUMATh W HUCIOJb30BATh NPCUMYHICCTBA KOM&H}IHOI)i u HHJIHBH}IyaHLHOﬁ pa6OTI)I
P pelIeHuH Yy4eOHbIX 3aj]ad; MNpPUHUMATh LEJdb COBMECTHOW JesITeNbHOCTH,
IJIAHUPOBATh OPTraHU3AIMI0O COBMECTHOM palbOThI, pacmpeaensaTb BHUIBI PpadoT,
JIOTOBApUBATHCs, OOCYXKIaTh TpoIlecc M pe3ynbTar paboTel; 0000IIaTh MHEHUS
HECKOIBKHUX JIIOJIEH;

y4acTBOBATh B TPYMIOBKIX GopMax padboTel (00CykaeHHs, 0OMEH MHEHUMN, «MO3TOBBIC
HITYPMb» M HHBIE); BBIIOJHATH CBOIO YacTh pPabOThl M KOOPAUHUPOBATH CBOU
NEeUCTBUS C IPYTMMH YWIEHAMHU KOMaH/bl; OLIEHUBATh KAYECTBO CBOET0 BKJIaJa B 00U
MPOJIYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMHU B3aUMO/ICHCTBUSI.

3) Vuueepcanvnvle pecynamuensle oeticmsus, 0becneuusaiom Gopmuposanue CMblClo8blX
VCMAHOBOK U HCUBHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuszanms:

COCTaBIIATH IUIaH, AITOPUTM PEIICHUS 3a/1a4M, BEIOUPATh CIoco0 perieHus ¢ yuéTom
HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTUPOBATh BapUaHTHI PEeLICHUH ¢ y4€TOM HOBOM MH(OpMALIHH.

CaMOKOHTPOJIb:

BJIaJIeTh HAaBbIKAMHM I[O3HABATEIbHOM peQUEeKCUM KaK OCO3HAHUS COBEpLIAeMbIX
JNEUCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yibTaToB; BIJAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipoliecca M pe3ylbTaTa pPELIeHHs MaTeMaTH4ecKOon
3aJauy;

NPEIBUAETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTbH IIPH PEIICHUH 3a7a4yl, BHOCUTb
KOPPEKTHUBBI B JIEITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWICHHBIX
OLINOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBAThb COOTBETCTBHE pe3yJabTaTa LEJIW U YCIOBUSAM, OOBSICHATH NPUYMHBI
JOCTMDKEHUSI WJIM HEJIOCTH)KEHUSI Pe3YNIbTaTOB JIEATENbHOCTH, HAaXOIUTh OIINOKY,
J1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.



HNPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh NOHATHSAMU: TOUKA, MPAMAast, IJIOCKOCTb.

[IpuMeHsSTh aKCHOMBI CTEPEOMETPUU U CJICICTBHS U3 HUX MPU PEIICHUH T€OMETPUUYECKUX
3azad.

OnepupoBaTh TMOHATUSMHU: MMAPAJUICIBHOCTh M MEPHEHIUKYISIPHOCTh TPSMBIX |
IIJIOCKOCTEM.

KrnaccuduimpoBars B3anMHOE PacCIioJIOKEHUE PSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE.

OnepupoBaTh TMOHATUSMH: JBYTPAHHBIA YroJi, TpaHU JBYTpaHHOTO Yyria, pedpo
JIBYTPAHHOTIO YIJIa; JTUHEHHBIN YroJl ABYTPaHHOTO YIJIa; IpaJycHas Mepa JBYTPaHHOIO yIia.

OnepupoBaTh TOHSATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIM M HEBBIMTYKJIBIA MHOTOTPAHHUK,
AJIEMEHTHI MHOTOTpaHHUKA, TPABUIILHBIN MHOTOTPaHHUK.

Pacmio3naBath OCHOBHBIE BHJIbI MHOTOTPAHHHUKOB (MUpaMU/a; MPU3Ma, MPSIMOYTOJIbHBII
napasuiesienure, Kyo).

KnaccudumupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBaHUS Ui KJjacCU(UKAIIU
(BBIIYKJIBIE W HEBBIMYKJIBIE MHOTOTPAHHHWKHW; TIPaBUJIbHBIE MHOTOTPAHHUKH, TMpsSMbBIE |
HAaKJIOHHBIE TIPU3MBI, TTAPAJIICTICITUTIC B ).

OmnepupoBaTh MOHIATHAMU: CEKYIIIas TUIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBICHATH MPUHITUATIB TOCTPOSHUS CEYCHUH, HCTIONB3YS METOJ CIICOB.

CtpouTh CeUeHHs] MHOTOTPAHHUKOB METOJIOM CJIE/IOB, BBHITIOJNHSATH (BBIHOCHBIC) TUIOCKHE
YepTeKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemars 3amaun Ha HaxXOXKIEHHE TE€OMETPUYECKHMX BEIMYMH MO oOpasnam Hiu
QNropuT™MaM, NPUMEHSS H3BECTHBIE AHAIMTHYECKHE METOJAbl IPH PEIIEHWH CTaHIAPTHBIX
MaTeMAaTHYECKUX 3a7a4 Ha BBIYMCICHUE PACCTOSIHUM MEXIY JIBYMS TOYKaMH, OT TOYKH IO
MPSAMOM, OT TOYKH J0 MJIOCKOCTH, MEXKY CKPEIIMBAOIIUMUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaxOXKICHHE TEOMETPUUYECKMX BEIMYMH MO o0pa3laM WiH
aNropuT™MaM, NPUMEHSS H3BECTHBIE AHAIMTHUYECKHE METOJAbl IMPH PEIIEHWH CTaHIAPTHBIX
MAaTeMaTHUYECKUX 33/1a4 HAa BBIUYMCICHUE YIJIOB MEXIY CKpPELIMBAIOUIMMHUCS MPSAMBIMHU, MEXIY
MPSIMOM M TJIOCKOCTBEO, MEX/1Y INIOCKOCTSIMM, IBYTPaHHBIX YTJIOB.

Boruncnsate 00bEMBI U MJIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpU3Ma, MUpaMua) ¢
npUMeHeHHeM (OpMyI; BBIUMCIATH COOTHOIIEGHUS MEXIy IUIOMAASMH IOBEPXHOCTEH,
00bEMamMu MOJOOHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh MNOHATHUSIMHU: CHUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh M ILIOCKOCTh
CUMMETPUHU; LEHTP, OCh U TUIOCKOCTh CUMMETPHH (DUTYPBHI.

N3Bnekarb, mpeoOpa3oBeIBaTh U UHTEPIPETUPOBATH MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUrypax, MPEeACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

[IpumensaTs reomerpuueckue (akTbl Ui pEUICHUS CTePEeOMETPHUYECKHUX 3ajad,
MPEANOJIararlliX HECKOJBKO IIAroB PEHICHUs, €CIM YCIOBHUS NPUMEHEHHUs 3aJlaHbl B SIBHOU
dbopwme.

[IpuMeHsTh NpocCTeillline NMPOrpaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHHKAlIMOHHbIE
CUCTEMBI IIPU PELIEHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTE, mNpUMEpPHl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B TMpUPOJE U KHU3HU,
pacro3HaBaTh IPOSIBIIEHUE 3aKOHOB T€OMETPUH B UICKYCCTBE.

[IpuMeHsATh MONy4YeHHBbIE 3HAHUS HA MPAKTUKE: aHAJU3MpPOBATH PEAJIbHbIE CUTyallud M
NPUMEHATh  W3y4YEHHBIE TOHATUS B  TMpoOIlecCe IMOUCKAa pEUIeHUsT MaTeMaTUYeCKU
chopMynupOBaHHON MpOOIEeMBbl, MOJECIUPOBATH pPEaJbHBIE CUTyallMd Ha S3BIKE TCOMETPHH,
HCCIEeA0BaTh MOCTPOECHHBIE MOJENIN C MCHOJIb30BAHUEM TE€OMETPUUECKHUX MOHATUM M TEOpEM,
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arrapara aJIFe6pr; pemaTh NPAKTUYCCKUC 3aJa4u, CBA3aHHbBIC C HAXOKACHUCM I'COMETPHUICCKUX
BCJIIMYHMH.

11 KJIACC

OnepupoBatb TOHSATHSIMH: [VUTAHIPAYECKAsT MOBEPXHOCTH, oOpazyromue
MWIMHAPUIECKOH MOBEPXHOCTH; WIMHAP; KOHUYECKask IOBEPXHOCTh, 00pa3yroIne KOHMYECKOU
MOBEPXHOCTH, KOHYC; ChepruecKasi IOBEpXHOCTb.

PacriosznaBars Tena BpamieHus (IIIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MMOJTYYSHHUS TEJl BPAILICHHS.

KrnaccuduimpoBars B3auMHOE pacioioskeHne cephl U MI0CKOCTH.

OmnepupoBaTh MOHATHAMHU: MIAPOBOIM CETMEHT, OCHOBAaHWE CETMEHTA, BHICOTA CErMEHTA,
IapOBOM CJI0M, OCHOBAHUE IIAPOBOTO CJIOSA, BBICOTA IAPOBOTO CJIOS; IAPOBOU CEKTOP.

Bbraucnare 00bEMBI M TUTOIAAM TOBEPXHOCTEH TN BpalleHHUs, TEOMETPUIECKUX TEN C
MpUMEHEHUEM (POPMYIL.

OmnepupoBaTh MOHATHUSMH: MHOTOTPAHHUK, BIUCAHHBIA B cdepy W OIMHMCAHHBIH OKOJIO
cdepsr; chepa, BIHCaHHAS B MHOTOTPAHHHK HITH TEJIO BPAIICHUS.

BBUUCIATE COOTHOIIEHHST MEXKIy TUIOIIAASMH TIOBEPXHOCTEH M 0OBbEMaMH MOIOOHBIX
TeNl.

N3o0paxars m3ydaembie (UTYpBI OT PYKH M C TPUMEHEHHEM TIPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BoInosHATh (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYpP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeIl BPAIICHUSI.

W3Bnekarb, HHTEPIPETUPOBATh U MpeoOpa3oBbIBaTh WH(GOPMAIUIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX QUrypax, MPeACTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATh A€WCTBUA CIOXKEHHSI BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOKEHHUSI BEKTOPA
Ha 4YHUCJI0, OOBSICHATH, KAKUMU CBOMCTBAMHM OHH 00J1aJafoT.

[IpumeHsTh npaBUiIO Mapajuieaenuneaa.

OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEKIY BEKTOPaMH, CKaJspHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHbIE U KOMIUIAHAPHBIE BEKTOPBHI.

Haxoauth cymMMy BEKTOPOB U MPOU3BEICHUE BEKTOPA Ha YHUCIIO, YIOJl MEXKIY BEKTOPaMHU,
CKaJISIpHOE TPOU3BEICHIE, PACKIIaIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YpaBHEHHUEM B JIEKaPTOBOM cucTeMe KOOpHHAT.

[IpumensTs reomerpuueckue (akThl Ui PELICHUS CTEPEOMETPUUYECKHX  3ajad,
MIPEIOIAaraloIMX HECKOJbKO IIaroB PELICHUs, €ClU YCIOBUS MPUMEHEHHUS 3aJaHbl B SBHOM
dbopwme.

Pemats mpocreiiime reomeTpuueckue 3aa4i Ha NPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
MeTO/1a.

Pemarp 3amauM Ha [0Ka3aTeNbCTBO MAaTEMATHUECKUX OTHOUICHHH U HaXO0XJIECHUE
reOMETPUYECKHUX BETHYHMH O 00pas3liaM WM alrOpuTMaMm, IPUMEHsS U3BECTHBIE METOIbI MpPHU
pElIeHNH CTaHAAPTHBIX MaTeMaTHYEeCKHX 3a7ay.

[IpuMeHsATH HpoOCTEHIINE MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI [IPU PELICHUH CTEPEOMETPHUECKHIX 3ajay.

[IpuBoauTh mpHUMEpPbl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B TpUPOAE U IKHU3HHU,
pacrio3HaBaTh NPOSBJICHNE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh TONydYeHHBIC 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh peallbHbIC CUTYaIlMH U
OPUMEHATh  M3y4YeHHBIE TOHATHA B  TpOLIECCe IOMCKA  pPEUIeHUs  MaTeMaTHYeCKH
cOpMyYIMPOBaHHONW MPOOIEMBl, MOJIETUPOBATh pPEATbHbIE CHUTYyallMd Ha SI3bIKE T'€OMETPHH,
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HCCICA0BAaTh MOCTPOCHHBIC MOACINU C HMCIOJB30BAHUEM TI'€OMCTPHUYCCKUX MMOHATUHN U TCOPEM,
arrapara aJIFe6pr; pelmaTh NPAKTUYICCKUEC 3a4a4u, CBA3aHHBIC C HAXOKIACHUCM I'COMETPUICCKUX
BCJIIMYHMH.

12



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumenoBanue
o/ e S—— Koutpoas | IpakTuu (uudposbie)
I NporpaMmel Bcero HBbBIE ecCKue Oﬁpa3OBaTeJII)HI)Ie
padoTsI padoThbI pecypchl
Baeiene B bu6mmoreka [IOK
1 CTepeOMeTpHIO 10 https://m.edsoo.ru/1c2
09e37
[IpsimbIe ¥ IIOCKOCTH BuGmmotexa LIOK
2 8 MPOCTPAHCTBE. 12 1 https://m.edsoo.ru/1c2
[TapannensHOCTH
. 09e37
MPSIMBIX U TIOCKOCTEHN
[TepieHAMKYISAPHOCTH bubmorexa HOK
3 HPAMEIX | TIHOCKOCTeH 12 https://m.edsoo.ru/1c2
09e37
Yrael Mexay bubnuotexa [JOK
4 OPSIMBIMHU | 10 1 https://m.edsoo.ru/1c2
IUIOCKOCTSIMM 09e37
bu6moreka [IOK
5 MHOTOrpaHHHKH 11 1 https://m.edsoo.ru/1c2
09e37
N bu6moreka [IOK
6 I\CA)SZ’::;?I’IWHHKOB 9 1 https://m.edsoo.ru/1c2
P 09e37
[ToBTOpEHUE: ceueHus bubmorexa [IOK
7 NS ——— ’ 4 1 https://m.edsoo.ru/1c2
09e37
OBIIEE KOJIMYECTBO 68 5 0
YACOB I10 ITPOT'PAMME
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11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHnoBanue
Konutposan | Ilpakruyec | (uudposbie)
n/ pa3aeyioB U TeM
Bcero | HbIe KHe o0pa3oBaTte/ibHbIE
n NPOrpaMmblI
padoTsI padoThbI pecypchl
bu6mmoreka [IOK
Tena BparieHus 12 https://m.edsoo.ru/1c20
9e37
bu6mmorexa [IOK
OO0OBEMBI TEN 5 1 https://m.edsoo.ru/1c20
9e37
BexTops! u bubnuoreka [IOK
KOOPJIUHATHI B 10 1 https://m.edsoo.ru/1c20
MPOCTPAHCTBE 9e37
Hng"peH“e’ Bu6miorexa [IOK
ODODIIICHHC, 7 1 https://m.eds00.ru/1¢20
CUucreMatTu3sanus
N 9e37
3HAHUU
OBIIEE KOJIMYECTBO
YACOB IIO 34 3 0
I[TPOI'PAMME
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IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeILHOI MPOrPaMMBbI CPeTHET0 001IIer0 00pa30BaHuUs

7

I'eomerpus

7.1

OHGpI/IpOBaTI) IOHATUAMMU: TOYKaA, IIpAMas, MIOCKOCTb

7.2

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IIPU PELICHUH
r€OMETPUUYECKHX 3a/1a4

7.3

OnepupoBaTh MOHATHUSMHU: NapalIeIbHOCTh W MEPHEHAUKYISIPHOCTH
MPSIMBIX U INIOCKOCTEN

1.4

Knaccuduimposars B3aMMHOE pacrlojOXKeHHE MPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUSMU: JBYTPAHHBIN YroJl, TPaHU JBYI'PAHHOTO YTJa,
peOpo IBYrpaHHOTO yria, JUHEHHBIN yroJl JByrpaHHOIO yIJia, rpagycHas
Mepa ABYTPaHHOIO yria

7.6

OnepupoBaTh MOHATHUAMU: MHOTOTPAHHUK, BBIMYKJIBIH M HEBBITYKJIbII
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPAaHHHKA, TPABUJIbHBI MHOTOTPAaHHUK

7.7

Pacnio3HaBaTth OCHOBHBIC BHUJBI MHOTOTPAHHUKOB (TIHpamuia, MpU3Ma,
MIPSIMOYTOJIFHBIN MMapajuiesienuIie1, Kyo)

7.8

Knaccupummpoare  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUSA  JUId
Kiaccupukanuu  (BBIIYKJIBIE U HEBBIIYKJIblE  MHOTOI'PAHHUKH,
IpaBWIbHbIE MHOTOTPAHHUKH, TMPSIMbIE U  HAKIOHHBIE IPHU3MBL,
napasuiesIenuIe bl

7.9

OHepI/IpOBaTB IIOHATHUAMMU: CeKylasd IIJIIOCKOCTbD, CECUCHUC
MHOT'OI'PaAHHUKOB

7.10

OOBACHATE IIPUHIUIIbLI IMOCTPOCHUMA CceuyeHH i MHOT'OI'PaHHHUKOB,
HCIIOJIB3Yys ME€TO CJICI0B

7.11

Ctpouth ceyeHHs] MHOTOTPAHHHUKOB METOJIOM CIIEJOB, BBIMIOJHSATH
(BBIHOCHBIE) IJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BUJ] CBEPXY, COOKY, CHU3Y

7.12

Pemare 3a7aun Ha HAXOXICHUE TCOMCTPUUCCKUX BCIMYUH I10 o6pa3uaM
I aJITOpUuTMaM, IPUMCHAA H3BCCTHBIC AHAJIMTHYCCKHUC MCTO/bI ITpHU
pPeIICHUM CTAHAAPTHBIX MATCMAaTHYCCKUX 3aJla4 Ha BbIYMCICHUC
paCCTOSIHI/Iﬁ MCXKAY ABYMS TOYKAMH, OT TOYKHU IO HpHMOﬁ, OT TOYKH A0
IIJIOCKOCTH, MCKAY CKPCIIUBAOMIUMHUCH ITPAMBIMU

7.13

Pemate 3agaun Ha HaXOXXJICHUE TCOMETPHUICCKUX BCIUYHH I10 o6pa3uaM
Wi ajroputMaM, IMPUMCHAA HU3BCCTHLIC AHAIUTHUYCCKHUEC MCTOJbI IIPpU
pCHICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJa4 Ha BBIYUCIICHUC YTJIOB
MCXKAY CKPCHIMBAIOUIUMUCA HPAMBIMHU, MCKIAY HpHMOﬁ 1 TIJIIOCKOCTBIO,
MCKAY IIIOCKOCTSAMM, NIBYI'PDAHHBIX YI'JIOB

7.14

Borumcnsate 00bEMBI U Iiomaau HOBCpXHOCTeﬁ MHOTOI'PAHHHUKOB
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(mpu3ma, mupamMuaa) ¢ mpuMeHeHHeM (GOPMYJ, BEIYUCIATH COOTHOMICHUS
MEXIY IUIOIIAAMHU MIOBEPXHOCTEM, 00bEMaMu 0T00HBIX
MHOTOI'PAHHUKOB

7.15

OnepupoBaTh NMOHATUSAMHU: CUMMETPHUSl B NPOCTPAHCTBE, LIEHTP, OCb U
IUIOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPEI

7.16

W3BnekaTh, mpeoOpa3oBBIBaTh W HMHTEPIPETUPOBATH HHPOPMALHUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
YEpTEKaAX U PUCYHKAX

7.17

[IpumensaTs reomerpudeckue (QaxkTbl Ui PEIICHUS CTEPEOMETPUUYECKHX
3a/1a4, MPEIIIONAararoliuX HECKOJIbKO IIAaroB pPELICHMs, €CIU YCIOBUS
MIPUMEHEHMs 3a/1aHbl B SIBHOU (hopMme

7.18

[IpuMeHATh mpocTEHIIME NPOrpaAMMHBIE CPEACTBA U AIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PELICHUN CTEPEOMETPUUYECKHX 3a]1a4

7.19

[IpuBOIUTE IpUMEPHI MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPHUPOJAE H
JKW3HH, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

[IpuMeHsTh NOTy4YeHHbIE 3HAHUS Ha IPAKTHKE: aHAJIM3UPOBATh PeasIbHbIE
CUTyalldd M TMPHUMEHSTh H3YyYEHHBbIE MOHSATHS B IpOLECCe IMOMCKa
peuieHus MaTEeMaTHYECKU chopMyIHPOBAHHOM npo0JieMbl,
MOJIETUPOBATh peajbHble CUTyallMM Ha S3bIKE T€OMETPUH, HCCIEI0BAThH
MIOCTPOCHHbIE MOJIEJIN C UCIOJB30BAaHUEM TI'€OMETPUUYECKUX TMOHITHHA U
TeopeM, amnrnapara aiaredopbl, pelmaTh NpakTUYeCKUe 3a/1a4uk, CBA3aHHbIE C
HAaX0XJICHUEM IT'€OMETPUUYECKUX BEJTMYHH

11 KJIACC

Kon
NpoBepPsieMOro
pe3yJibTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTe/IbHOM MPOrPaMMBbl CpeIHEro 001ero o0pa3oBaHus

6

I'eomerpust

6.1

OnepupoBaTh NOHITUSIMU: IMIMHIPUYECKAsI IOBEPXHOCTb, 00pa3yronue
WIMHIPUYECKON TOBEPXHOCTH, LUIUHAP, KOHUYECKAs MOBEPXHOCTb,
oOpa3ymomue KOHMYECKOH  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTH

6.2

Pacnio3znaBats Tena BpaiieHus (HUIMHAP, KOHYC, chepa u map)

6.3

OOBACHATH CIIOCOOBI IMOJIYUYCHHUS TCJI BpalllCHUS

6.4

Krnaccuduimposars B3auMHOE pacroioskeHue chepbl U MI0CKOCTH

6.5

OmnepupoBaTh MOHATHSAMHU: IIAPOBOM CErMEHT, OCHOBAHUE CETMEHTA,
BBICOTA CETMEHTA, IIapOBOM CJIOW, OCHOBAaHHUE IIAPOBOIO CIIOS, BHICOTA
IIAPOBOTO CJI0sl, IIAPOBOW CEKTOP

6.6

Borumcnsate  00bEMBI M iomaaun HOBCpXHOCTCﬁ TCJI BpallCHU:,
TCOMETPUUCCKUX TCII C IPUMCHCHUECM (bOpMy.TI

6.7

OnepupoBaTh NOHATHSMM: MHOTOTPAHHUK, BIMCaHHbII B chepy u
ONMCaHHBIN OKOJIO cdepsl, chepa, BIUCAaHHAS B MHOTOTPAHHUK WUJIM TEJIO0
BpalleHus

6.8

BeIUMCIATE COOTHOIIEHUS MCKAY IUIOIaIsaIMU HOBCpXHOCTCﬁ 151
00BEMaMH HO,Z[O6HLIX TCII
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6.9

N3o6paxaTs n3ydaembie QUTYpHl OT PYKH U C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB

6.10

BbInosHATE  (BBIHOCHBIE) IIOCKME YEPTEXKU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (HUTyp: BUA CBEpXY, COOKY, CHU3Y; CTPOMUTH CEUCHHS Tel
BpallCHUs

6.11

W3BnekaTh, MHTEPIPETUPOBATH U MpPeoOpa3oBbIBaTH HH(MOPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PUrypax, NpeICTaBICHHYIO Ha
YEpTE)KaAX U PUCYHKAX

6.12

[TpumensTh reomMeTprueckue (HakThl Al PEHICHHUS CTEPEOMETPHUECKUX
3a/1a4, MPEINOJIArarluX HECKOJIBKO IIaroB pPEIIEHHUs, €CIH YCIOBUS
MIPUMEHEHMs 3a/1aHbI B sIBHOU (hopMme

6.13

OnepupoBaTh MOHSATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJ'IH?ITI) HeﬁCTBHﬂ CJIOKCHUA BeKTOPOB, BBIYUTAHUA BCKTOpOB %1
YMHO)KCHI/ISI BeKTOpa Ha YHuCIIO, 06”I)$ICH$ITI), KaKuMH CBOI\/JICTBaMI/I OHHU
oOmazmaroT

6.15

[IpuMeHsTh npaBUJIO NapajuieIenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh NOHATHSAMHU: JI€KAPTOBBI KOOPJIMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJyJIb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YroJd MEXJIy BEKTOpaMH, CKaJSIPHOE IPOM3BEIACHUE BEKTOPOB,
KOJIJIMHEAPHBIE ¥ KOMIUIAHAPHBIE BEKTOPBI

6.17

Haxomuth cymMMy BEKTOpPOB M NMPOU3BEIACHHE BEKTOpa Ha YMCIO, YroJ
MEeXAYy BEKTOPaMH, CKaJISIpHOE MPOU3BEACHUE, PAaCKIaIbIBaTh BEKTOP MO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3amaBaTh IIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CHCTEME KOOPAMHAT

6.19

Pemate mpocteiiimue reoMeTpuuYecKHMEe 3aJaud  Ha [PUMEHEHHUE
BEKTOPHO-KOOPJIMHATHOTO METOJIa

6.20

Pemate 3aa4d Ha JA0Ka3aTCIbCTBO MaATEMaTHYCCKUX OTHOIIICHUM H
HaX0XIACHUEC I'COMCTPUUCCKHUX BCIWYHH I10 06pasuaM Wi aJIrOpuTMam,
IIPUMCEHAA HU3BCCTHBIC METObI Ipu PEUICHUA CTaHAAPTHBIX
MaTEMaTHYCCKHUX 3aaa4

6.21

[IpumensaTh mnpocTelue MnporpaMMHbBIE CpPEACTBA M DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4

6.22

[IpuBOIUTE MpUMEpPHI MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MpPHUpOJIEe U
YKU3HHU, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

6.23

[IpuMeHsTh TONYYeHHbIE 3HAHHUS Ha MPAKTUKE: AaHaJIU3UPOBATH
pealbHble CUTYallud M MPUMEHSATh HM3YYCHHbIE IMOHATUS B IpoIllecce
MONCKA pELICHUsT MaTeMaTH4eCKH CPOPMYIUPOBAHHON MPOOIEMBI,
MOJIETTUPOBATh pPEalIbHbIE CUTYAIllUU Ha SI3bIKE T€OMETPHH, MCCIEA0BATh
MOCTPOEHHBIE MOJIENN C HCIOJIB30BAHUEM T€OMETPUUYECKHX MOHATUU U
TeopeM, armnapara anreOpsl, pemarh NpakTUYeCKHe 3aauu, CBSI3aHHBIE C
HAX0KJIEHUEM I'€OMETPUUYECKUX BETUYNH
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHbIE TIOHATUS CTEpeoMeTpuu. Touka, HpsMasi, IIOCKOCTb, NPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATUYECKOM  TOCTPOEHHUM  CTEPEOMETPHUH:  aKCHOMBI
CTEPEOMETPHH U CIEACTBUS U3 HUX

7.2

B3auMHOEe  pacrosiokeHHMEe OpSMBIX B IPOCTPAHCTBE:  IEpPECEKAIOLIUecs,
napajulefibHble M CKpeuiuBaroiiuecss mnpsaMble. [lapannenbHOCTh NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: MapajyiebHble MpsiMble B  MPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPSAMBIX, MapalIeIbHOCTh MPSAMON M IUIOCKOCTHU. YTIIBI C
COHAINpPABJICHHBIMH CTOPOHAMH, YroJl MEXKIy TMpSMbBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapauleabHble MIIOCKOCTH, CBOWCTBA MapajuleIbHbIX
miockocteit. [Ipocreiiimne nmpocTpaHCcTBEHHBIE (UIYphl Ha IUIOCKOCTH: TETPadp,
KyO, napajjiesenue];, IOCTPOeHUE CeUeHHM

7.3

HepHeHHI/IKy.]'IﬂpHOCTI) pr[MOfI N TIUUIOCKOCTU: TMNCPICHIAUKYIIAAPHBIC IMPSAMBIC B
IMPOCTPAHCTBE, NPAMBIC TAPAJUICITIBHBIC U IIEPIICHAUKYIIAPHBIC K IJIOCKOCTH, IIPHU3HAK
MEePIEHANKYIISIPHOCTH MPSIMOU U TJIIOCKOCTH, TEOPEMa O MPSAMOM MEPIEeHIUKYIISIPHOMN
IUIOCKOCTU. YTJbl B TPOCTPAHCTBE: Yrojl MeXAy MpsSIMOM U IUIOCKOCTBIO,
JIBYTPaHHBIA YTOJI, JUHEWHBIA YroJs JAByrpaHHoro yriua. llepneHaukynsap u
HaKJIOHHbIE: PACCTOSHHME OT TOYKU A0 IUIOCKOCTH, PAcCTOSHUE OT MpsMOU J0
IJIOCKOCTH, MPOEKIHUs (UTYyphl HA IMIOCKOCTh. [lepneHAnKyIsIpHOCTh MIIOCKOCTEH:
MpU3HAK  MEPHEHAUKYISIPHOCTH  ABYX  mockocteil. Teopema o  Tpéx
MIEePIEeHIUKYIIsIpax

7.4

[lonsiTHE MHOrOTpaHHHKA, OCHOBHBIC 3JIEMEHTHI MHOTOTPAHHHKA, BBIMYKIBIE U
HEBBINYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yrombHas
Mpu3Ma, TpaHU U OCHOBAHMS IPU3MBI, IpsiMas U HAaKJIOHHas MpU3MbI, OOKOBas U
TOJIHAsl OBEPXHOCTH Npu3Msbl. [lapamienenunen, npsiMOYroJIbHBIN Mapauieenue
u ero cpoiictBa. [Iupamuzaa: N-yronbHas nupaMuja, TpaHd U1 OCHOBAHUE MUPAMMU/IBI,
OOKOBas M MOJIHAS MOBEPXHOCTh MUPAMUJbI, MIPABUIIbHAA U yceUEHHAs MUpaMHA.
DOneMeHTbl TpuU3Mbl W TOHUpamMuzbl. [lpaBUlbHBIE MHOTOTPAaHHUKHU: TIOHSATHE
MPaBWJIBHOTO MHOTOTpPaHHHKA, MpaBUiIbHAs MpU3Ma U MpaBWIbHAS MUPaMHJA,
MpaBWJIbHAS TPEYroJibHAsA MUpaMUAa U MPaBWIbHBIN TeTpasrap, ky0. [IpeacraBnenue
O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTadp, NOAeKa’dap U uxocadapyrue CedeHus
MIPU3MBI U THPAMHU/IBI

7.5

CI/IMMeTpI/IH B IMPOCTpPAaHCTBEC: CHUMMCTPUA OTHOCUTCIIBHO TOYKH, HpHMOI\/’I,
IUIOCKOCTH. DJIEMEHTBI CUMMCTPUHA B IMMpaMUAX, IMapaJUICIICTINIICAAX, ITPAaBUIIbHBIX
MHOT'OI'paHHUKAX

7.6

Bbluncnenue 31eMEHTOB MHOTOTPAaHHMKOB: p&Opa, auaroHanu, yrisl. Ilmomanb
OOKOBOW TMOBEPXHOCTH U TOJHOM TIOBEPXHOCTH NPSMONW MNPU3MBI, IUIOIIAIb
OCHOBaHHUH, TeopemMa 0 OOKOBOI MOBEpXHOCTHU MpsAMoil mpu3Mel. Ilnomaas 6okoBoit
IIOBEPXHOCTH M IIOBEPXHOCTU IMPABUIBHOM NMPAMHUIABI, TEOpEeMa O IUIOLIANU
yceu€HHOo# nupamupl. [Torstue 06 00béMe. O0BEM nmupaMuipl, IPU3MBI
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1.7

[TooOHbIe Tena B pocTpancTBe. COOTHOIICHUS MY TUIOMIAASIMU TOBEPXHOCTEH,
00BEMaMHU IO AOOHBIX TENT

11 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMECHT COACPKAHUA

6

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yroliie HUINHAPUYECKONW TOBEPXHOCTH, OCh
III/IJII/IHZ[I)I/I‘ICCKOﬁ IMOBCPXHOCTH. HI/IJ'II/IHI[pI OCHOBAaHHusA Hu 6OKOBa$I IMOBCPXHOCTD,
o0Opasytoias 1 0Ch, TIONIAAh OOKOBOW U MOJIHON TOBEPXHOCTH

6.2

Konnueckas HoBepXHOCTh, 00pa3yrolirie KOHUYECKON MOBEPXHOCTH, OCh U BEPIIMHA
KOHHYECKOM MoBepXHOCTU. KOHyc: OCHOBaHME W BEpIIMHA, 00pa3yromas u OCh,
IJI0MIa b OOKOBOW M TIOJIHOM TOBEPXHOCTH. Y CEUEHHBINH KOHYC: 00pa3yrolue u
BBICOTA, OCHOBAHUA U OoKoBas IMOBEPXHOCTH

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, MJIOLaab HOBEpPXHOCTH cdeprl. Banmuoe
pacnofiokenue chepbl U MIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IMIIouaab

cdepbl

6.4

N300pakenue Ten BpalieHus Ha MII0CKoCTU. Pa3BépTka nMIuHApa U KOHyca

6.5

KoMOunamuu Ten BpaiieHuss ¥ MHOTOTPAHHUKOB. MHOTOIpaHHUK, OINUCAaHHBIN
okoJ10 chepsl, cepa, BiMcaHHAST B MHOTOTPAHHHK, WJIA TEJIO BPAIICHHUS

6.6

[Tonsatue 06 oOwvEMe. OCHOBHBIC CBOWMCTBA 00BEMOB Tel. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapajuienienunena W ciaeactsust w3 He€. OOBEM IMIMHIpA,
koHyca. O0béM mapa u riomaab chepsl

6.7

[TogoOHble Tema B mpocTtpaHcTBe. COOTHOIIGHUS MKy  IUIOIIAIAMHU
MMOBEPXHOCTEH, 00bEMaMU TIOTOOHBIX TEIT

6.8

Ceuenust nunuHApa (MapajuieibHO U TMEPIEHIUKYISIPHO OCH), CEUYEHHs KOHyca
(mapanienbHOE OCHOBAHUIO U MPOXOsIliee Yepe3 BEPIIUHY), CEUCHHUS [1apa

6.9

Bextop Ha mnockoctu u B mpocTpaHcTBe. Cl0KEHHE M BBIUMTAHUE BEKTOPOB.
YMHOXEHHEe BeKTopa Ha uucio. PaznokeHue BekTOopa Mo TPEM HEKOMIUIAHAPHBIM
BekTopam. [lpaBuno mapamnenenunena. PemeHue 3amay, CBSI3aHHBIX C
MIPUMEHEHHEM IPaBIJI JCHCTBUI ¢ BEKTOpaMHU

6.10

[IpsmoyronpHas cucreMa KOOpAMHAT B TMpocTpaHcTBe. KoopauHatel BekTopa.
[Ipocreiiiue 3amaun B KOOpAMHATaX. YToa Mexay BekTopamu. CkansipHoe
MIPOU3BEACHUE BEKTOPOB. BbIUMCIIEHHE YIIIOB MEXKIY NPSIMBIMU M TUIOCKOCTSIMH.
KoopuHaTHO-BEKTOPHBIN METO/ P PEIICHUH T€OMETPUUYECKUX 3a/1a4
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IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon
NMpoBepPsieMOro
TpeOOBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM pPe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbLHON NPOrpaMMbl CpeIHero oduero
o0pa3zoBaHus

Bilanenue meromamMu JOKa3aTeNbCTB, AITOPUTMAMM pEUICHUS 3a71ad;
yMmeHue (GopMynupoBaTh W ONEPUPOBATH TMOHSATHAMHU: OIpEIeSICHHE,
aKCHOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, [0KAa3aTeNIbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (OPMYIUpOBaTh
o0paTHOE U TPOTHBOIIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIB30BaTh METOJ MAaTE€MAaTUYeCKOW WHIYKIUU;
MIPOBOJUTH  JOKA3aTEIbHBIE PACCYXICHUS IPH pEIICHUH 3aj1ad,
OLICHUBATh  JIOTMYECKYID  IPABUIBHOCTb  PACCYKACHUH;  yMEHHUE
ONIEPUPOBATh MOHATHUSAMHU: MHOKECTBO, IIOJMHOKECTBO, ONEpPALHA Hal
MHOXXECTBAMH; YMEHHME HCIIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
anmapar JJIs ONHCAHMS PEATIbHBIX MPOLECCOB U SIBICHUI U IIPU PEIICHUH
3aja4, B TOM 4YHCI€ U3 JPYrux Y4eOHbIX MpEIMETOB; YyMEHHE
OTIepUpOBaTh MOHATUIAMU: rpad, CBA3HBIN Tpad, AepeBo, UMK, rpad Ha
IUIOCKOCTH; yYMEHHE 3aJaBaTb U ONUCHIBATh rpadbl pa3IMYHBIMU
crocobaMHu; UCI0JIb30BATh I'padbl IpU PELICHUH 3a/1a4

YMeHne omepupoBaTh MOHATHSIMHU: HATYPAJTbHOE YHCIIO, IEJ0€ YHCIIO,
CTEMNEHb C IEJIBIM TMTOKa3aTesieM, KOPEeHb HaTypaJIbHOM CTETICHH, CTENEHb
C pamMOHAIBHBIM  TIOKa3aTelieM, CTeneHb C  JACHCTBUTEIHHBIM
rokaszatesneMm, JiorapudM YuCIa, CHHYC, KOCHHYC M  TaHTEHC
MPOM3BOJLHOTO YHCJIA, OCTATOK IO MOJYJI0, PAIMOHAIBHOE YHCIIO,
HppaIlMOHAIBHOE  YHCIIO, MHOXECTBA  HaTyPaJIbHBIX, LIENBIX,
pallMOHAIBHBIX, JICWCTBUTEIBHBIX YHCENI, YMEHHE HCIOJb30BaTh
MPU3HAKU JICTUMOCTH, HaWUMCHBIIMA OOIIMK ACTUTEIh W HaUMCHBIIICE
o01iee KkpaTHOE, anrOpuT™M EBKIIMA MpH pelIeHnH 3a1a4; 3HAKOMCTBO C
pa3IMYHBIMU ~ TO3UIIMOHHBIMM ~ CHCTEMaMHM  CYHCIICHHS;  yYMCHHE
BBITIOJTHATh BBIYMCIICHHE 3HAYCHHH W MPeoOpa3oBaHMsS BBIPAKEHUN CO
CTENEeHsSAMH W Jorapudmamu, mpeoOpa3oBaHus IPOOHO-PATMOHAIBHBIX
BBIPQKEHUI; YMEHHUE OINEpPUPOBATH MOHSATUSMU: IOCIEI0BATEIBLHOCTD,
apudMeTnyecKas nporpeccus, reoOMeTpUYEeCKast nporpeccus,
OeCKOHEYHO YObIBaOIIas TeOMETpUYecKass [MpOrpeccus; yMEHUue
3a/1aBaTh MOCJIEI0BATENILHOCTH, B TOM YHCIIE C TOMOUIBIO PEKYPPEHTHBIX
dbopMmyn; yMmMeHHE ONepHpoBaTh MOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
CONpshKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYJb U apryMEHT KOMIUIEKCHOTO
gyucna, (¢GopMa 3amucH KOMIUIEKCHBIX 4ucen (TeoMeTphyYecKas,
TpUTOHOMETpHUUECKass U  anreOpanyeckas); YMeTb MPOU3BOAMTH
apudmeTnyecKkue AEUCTBUSA C KOMIUIEKCHBIMH UHWCIAMH; TPHUBOIUTH
OpUMEPbl  UCMOJb30BAHMUS  KOMIUIEKCHBIX  YHCEJN;  ONEepUpOBaTh
NOHATUSAMU: MaTpuma 2x2 wu  3x3,  omnpenenuTenb  MaTPUIBL,
T€OMETPUUECKHUI CMBICIT OTIPEIETUTENS

YmMmenue ONCpUPOBATH TIOHATUAMU: PALUMOHAJIBHBIC, WPpPAlIHUOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(I)MI/I‘{CCKI/IC, TPUTOHOMCTPUYICCKHUC
YpaBHCHHA W HCPABCHCTBA, HX CHCTCMbI, YMCHHUC OIICpUPOBATH
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MOHATUAMM: TOKJECTBO, TOKJIECTBEHHOE NpeoOpa3oBaHUE, YpaBHEHHUE,
HCpPaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PAaBHOCUJIIBHOCTH
YpaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHE pellaTh YPaBHEHUs,
HCpaBCHCTBA U CHUCTCMbI C MOMOIIBIKO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHA, HCPABCHCTBA MW CHCTCMbI C IIapaMCTPOM; IIPHUMCHATH
YpaBHCHHA, HCPABCHCTBA, UX CUCTCMbI JIA PCHICHUA MATCMATHYCCKHUX
3a/1a4 U 3a/1a4 U3 pa3IM4HbIX 00JacTell HayKu U pealbHON KU3HU

YMeHue onepupoBaTh MNOHATHAMH: (QYHKIUS, YETHOCTH (YHKIIHH,
NEePUOUYHOCTD (PYHKIIMH, OTPAHMYCHHOCTH (PYHKIIMH, MOHOTOHHOCTH
GbyHKIMH, SKCTpeMyM (YHKINH, HanOoJIbIlIee M HAUMEHbIIIee 3HAYCHUS
(YHKIIMM Ha MPOMEXKYTKE, HETpepbIBHAsA (QYHKLMSI, aCUMITOTHI Ipadurka
(GyHKIMM, TIepBast U BTOpasi MPOU3BOIHAS (PYHKIUU, TEOMETPUUYECKUN U
¢u3nueckuil CMbICT TPOM3BOJHON, TEpBOOOpa3Hasi, OINpeneIEHHbIN
MHTErpai;, yMEHHE HaXOJUTh aCUMOTOTHI rpapuka (yHKIUH; yYMEHHE
BBIYKCIATh MPOU3BOJHBIE CYMMBI, IPOU3BEAEHHUS, YACTHOIO U
KOMIIO3UILIMU (DYHKIUI, HAXOAUTh YpaBHEHHE KacaTelbHON K rpaduky
(YHKIMYM; YMEHHE HaxOOUTh MPOU3BOJHBIE 3JEMEHTApPHBIX (YHKIIHIA;
YMEHHME HCMOJb30BaTh MPOU3BOJHYIO JJISI HCCIEA0BAHUA (QYHKIUH,
HaxoJUTh HAuOOJbIIME W HAaWMEHbIIME 3HAuYeHUs (PYHKUUN; CTPOUTH
rpauky MHOTOWJIEHOB C HCIIOJb30BaHHEM ammapaTa MaTeMaTUu4ecKoro
aHaJlM3a; TMPUMEHATh MPOU3BOJHYIO ISl HAXOXJIECHUS HaWIydlIero
pelIeHNs. B MPHUKIAIHBIX, B TOM YHCJIE COIMATIbHO-3KOHOMHYECKUX H
(dbu3uYecKuX 3aavax; HAXOAUTh TUIOMATH U O0BEMBI QUTY C TTOMOIIBIO
UHTErpaja; MPUBOAUTH IMPUMEpPbl MaTeMaTHUECKOTO MOJAEIUPOBAHMS C
noMo1IbIo quddepeHInaaTbHbIX YpaBHECHUH

YMeHne omnepupoBaTh MOHATHUSAMHU: Tpaduk GyHKIUH, oOpaTHas
dbyHKIMS, KOMIO3HUIUSA (QYHKIMA, JTHHEHHas (QyHKIMS, KBaapaTHIHAs
byHKIHS, parnoHanbHas byHKIUA, CTeTICHHAs GbyHKIHA,
TPUTOHOMETPHUYECKHE  (QYHKIMH, OOpaTHbIE TPHUTOHOMETPHUYECKHUE
GyHKIMHU, TOKa3aTenbHas W Jorapugmuyeckas QYHKIUH; yMEHHUE
CTPOHTH TpPapUKH H3YYCHHBIX (YHKIUH, BBIIOJIHATH MpPeoOpa3oBaHUs
rpa¢ukoB (HYHKIUH, UCTIONB30BaTh TPAPUKH ISl U3yUSHHS TIPOIIECCOB U
3aBHCUMOCTEH, NIPU PEIICHUH 33a1ad u3 JPYruX Y4eOHBIX MPEIMETOB U
3aJa4 M3 pealibHOW JKU3HU; BBIpXKATh (POPMYIaMu 3aBUCUMOCTH MEXITY
BEJIMYMHAMU; HCIIOJIb30BaTh CBOMCTBAa W rpaduku GyHKOMH s
pelleHHs ypaBHEHHI, HEPABSHCTB U 3aJlad C MapaMeTpaMu; U300pakaTh
Ha KOOPJIMHATHOW IUIOCKOCTM MHOXECTBA PCIICHUH YpaBHEHHIA,
HEPABEHCTB M UX CUCTEM

YMeHue pemiath TEKCTOBbIE 3aJaydl pa3HbIX TUIOB (B TOM YHUCIE Ha
HPOLIEHTHI, J0JIM U YacTH, Ha JIBUKEHUE, paboTy, CTOUMOCTb TOBAPOB U
yCIyT, HaJIOTH, 3a7a4i U3 00JacTH yIpaBlIeHUs TUYHBIMU U CEMEMHBIMU
(uHaHCAMM); COCTaBIATh BBIPAXKECHUS, YPaBHEHMs, HEPAaBEHCTBA U HX
CHUCTEMBI II0 YCIIOBHIO 3a/ayM, MCCIEAOBaTh IOJYYEHHOE PEIICHHE U
OILICHUBATh MpPaBAONOJA00HOCTh pE3yIbTaTOB; YMEHHE MOJAEIMPOBAThH
peasbHbIE CUTYallMd Ha s3bIKE MATEMAaTHUKH; COCTABIISATH BBIPaKEHUS,
YPaBHEHHUs, HEPAaBEHCTBA W MX CHCTEMBl 10 YCIOBUIO 3aJayH,
UCCIIEIOBaTh TIOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM  armapara
ayreOpbl, MHTEPIPETUPOBATH MOJYYSHHBIN pe3ynbTaT

YmMmenue OINCPpHUPOBATH MMOHATUAMUA: CPECAHCC apI/I(i)MeTI/I‘-IeCKOe, MCIHaHa,
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HauOoJbIllee W  HaWMEHBIIEe 3HAYCHUS, pa3Max, JUCHEPCHUs,
CTaHJAPTHOE OTKJIOHCHHE YHUCIOBOrO HabOpa; YMEHHME M3BIEKaTh,
MHTEPIPETUPOBaTh HMH(OPMAIMIO, TPEACTaBICHHYI0 B Tabnuuax, Ha
ararpaMmmax, rpadukax, OTpa)karolryto CBOMCTBA pealbHbIX MPOIECCOB U
SIBJICHUH; TIPEJCTABIATh HHPOPMAIIMIO C TTIOMOIIBIO TaOIUIl U JUATPaMM;
HCCICA0BATh CTATUCTHUYCCKHUEC OAHHBIC, B TOM YHCJIC C INPHUMCHCHUCM
rpadUYecKuX METOJOB W  JJEKTPOHHBIX  CPEICTB; TpadUuecKu
UCCIIEJIOBaTh COBMECTHbIE HAOJIOACHHS C IOMOINBIO JHUarpaMm
paccenBaHys U JINHEWHON perpeccuu

YMeHHe OInepupoBaTh IOHATUSAMH: CIydalHBIA ONBIT WM CIIy4alHOE
coObITHE, BEPOSTHOCTH CIIyYallHOTO COOBITHS; YMEHHE BBIYHMCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TIpapUyecKux METOJ0B; IPHUMEHATH
(opMyIbl CIIOXKEHHUSI U YMHOXKEHUS BEpOSITHOCTEH, (OpMyily MOJHON
BEPOSITHOCTH, popMyiny bepHynnu, koMOuHaTopHbIE (DaKThl U POPMYIIBI;
OIICHMBAaTh BEPOSITHOCTU pEalIbHBIX COOBITUI; YMEHHE OIEepUpOBaTh
MOHATHUAMM: CllydaiiHas BEJIWYMHA, paCIpEACICHHEe BEpPOSTHOCTEM,
MaTeMaTH4eCKOE OYKHUJAHWE, TUCIEPCUS W CTAHJAPTHOE OTKJIOHEHHE
CllydailHOM BeNWYMHBI, (YHKIUM pacrnpeieneHuss U  IUIOTHOCTH
PaBHOMEpPHOTO, IIOKA3aTEIbHOTO M HOPMAJIBHOTO PACIPEIEIICHMI;
YMEHUE HCIOJb30BaTh CBOMCTBA W3YYEHHBIX pACIPENCIICHUN Ui
pelleHns 3a/1ady; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METO/Ibl BBIOOPOUHBIX MCCIEIOBAHUMN; YMEHHE NPUBOAUTH IPHUMEPHI
MPOSIBJIEHUST 3aKOHA OOJIBIIUX YHMCENT B NMPUPOIHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHHE OIEPUPOBATh MOHATUSAMU: COYECTAHUE, IEPECTAHOBKA,
YUCJIO COYETAHHMH, YHCIIO TIEPECTaHOBOK; OWHOM HblOoTOHA; yMeHme
MPUMEHATh KOMOMHATOPHBIE (PaKThl M PACCYKICHUS TSl peLLICHHs 3a1a4;
OILICHUBATh BEPOSTHOCTH pEalIbHBIX COOBITHIA; COCTaBIIATh
BEPOSITHOCTHYIO MOJIEIIb U MHTEPIIPETUPOBATH MOJYYCHHBIN PE3yIbTAT

YMenue onepupoBaTh MOHATUSMU: TOYKA, MpsMas, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YIJa, IUIOCKUNA  Yroi,
JIBYTPaHHBIA yroJl, TPEXTPAHHBIA Yroy, CKpEIIMBAIOIIMECS IMpPsSMBbIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEH, yroll
MEXIy MPSMBIMH, YrOJ MEXAY MNPSAMONH U IUIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMU, PAaCCTOSIHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMHU, PACCTOSIHUE MEXY TUIOCKOCTSIMHU; YMEHUE HCIIOIb30BaTh MpU
pellleHUU 3aJa4 M3y4eHHbIE (aKThl U TEOPEMbl IJIAHUMETPUU; YMEHUE
OIICHUBATh  pa3Mepbl OOBEKTOB OKPYXKAIOIIErO0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEH C TOMOIIBI0 T€OMETPUYECKUX MOHATHH U
BEJIMYMH, pelIiaTh CBsI3aHHbIC C HUMH MTPAKTUYECKHUE 3a/1a4H

10

YMeHue onepupoBaTh HNOHATUAMM: IJIOMIAAL (GUIypbl, 00bEM (UTYpHL,
MHOTOI'pPaHHMK, MPABUIbHBIII MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHMKA,
KyO, mapajuienenumesa, npu3Ma, OUpamuaa, (urypa M MNOBEPXHOCTh
BpallleHHs], LUMIMHJP, KOHYC, map, cdepa, Iomanab cdepsl, IIOLIaIb
MOBEPXHOCTU NHpaMM[Ibl, NMPU3MBI, KOHYyca, IWIUHApa, 00BEM KyoOa,
HOpSMOYTOJIBHOTO TapajjieNienunea, MUPaMuabl, NPU3MBbL, IWIMHIPA,
KOHYcCa, Il1apa, pa3BEPTKA MOBEPXHOCTH, CEUYECHUs KOHYCa M LWINHIPA,
napajuleJbHble OCH WM OCHOBAHMIO, CEYEHHE I1apa, IUIOCKOCTb,
Kacatomasicsi cepsl, IUIUHIPA, KOHYCa; yMEHHE CTPOHUTb CeueHHe
MHOTOI'paHHHUKA, M300pakaTh MHOTOTPAHHUKH, (PUTYPHl U MOBEPXHOCTU
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BpAILLEHUs, UX CEYECHM], B TOM YHCJIE C [IOMOLIBIO AIIEKTPOHHBIX CPENCTB;
YMEHHUE MPUMEHSTh CBOWCTBA T€OMETPUUYECKUX (UTYP, CAMOCTOSATEIHHO
(hopMyTHpOBaTh OTNpeNeICHUs] U3y9aeMbIX (PUTYp, BBIABUIATh THIIOTE3bI
O CBOWCTBax M MPHU3HAKaX IeOMETPUUECKUX (GHUTyp, 0OOCHOBBIBATH WU
OTpOBEpraTh MX; YMEHHE MPOBOAWUTH KIacCHPUKANUI0 QHUTYyp IO
pa3IMYHbIM IIPU3HAKaM, BBIIOJHATH HEOOXOJUMBIE JIOMOJHUTEIbHBIC
IIOCTPOECHUS

11

YMeHue omepupoBaTh TMOHSATHSAMH: JBIDKEHHE B  IPOCTPAHCTBE,
napaieNbHBIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH W B NPOCTPAHCTBE,
IIOBOPOT, TmpeoOpa3oBaHue 1oa00us, TMMOAOOHBIE (UTYpPBI; yMEHHE
pacrio3HaBaTh paBHbIE M MOJOOHBIE (PUTYPHI, B TOM YHCIE B MPHPO/IE,
WCKYCCTBE, apXUTEKTYpE; HCIIOIH30BATh TEOMETPUYECKHE OTHOIICHHS
MpH pElmIeHWH 337ad; HAXOJWUTh TEOMETPUUYECKHE BEIWYMHBI (JIHHA,
yroj, IUiomaas, o0bEM) MpU pelIeHUH 3a7ad W3 JIPYTHX yueOHBIX
MPEIMETOB U U3 PEaTbHOMN JKM3HU; YMEHHE BBIYUCISTH T€OMETPUIECKHE
BEJIMYUHBI (JUTMHA, YTOJ, IUIONIaJb, OOBEM, TUIONIA[h TOBEPXHOCTH),
WCTIONB3Yysl M3y4YeHHBIE (POPMYITBI M METOIBI, B TOM YHCIE: TUIONIA]h
MOBEPXHOCTH MUPAMHUJIBI, IPU3MBI, KOHYCA, IMIMHAPA, IIOMaab chepsr;
00bEM Ky0a, IpSIMOYTOJIBHOTO Mapajulesienumnesa, MUpaMuibl, MPU3MBL,
OWIMHAPA, KOHYCa, Iapa; YMEHHWE HaxOJUTh OTHOIICHHE OOBEMOB
10I00HBIX (UTYD

12

YMeHue oneprupoBaTh MOHATHAMU: MPSAMOYTOJIbHAsT CHCTEMa KOOPWHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPAWHATHI BEKTOpa, CyMMa BEKTODOB,
MPOU3BEACHUE BEKTOpa HA 4YHCIIO, pasjoKEHUE BEKTopa Mo Oaswucy,
CKaJs[pHOE MPOU3BE/ICHUE, BEKTOPHOE TMPOU3BEACHUE, YroJl MEXKIY
BEKTOpaMH; YMEHHUE HCIIOJIb30BaTh BEKTOPHBIA M KOOPAWHATHBIA METOA
JUIS  peuIeHUs] TeOMEeTpPUYeCKUX 3ajad M 3a7ad JApYyrux y4eOHbIX
MIpeIMETOB

13

YMenue BbIOMpaTh MOAXOMAIIMM METON Ui peHIeHHs] 3aJauu;
NOHMMAaHHWE 3HAYMMOCTH MAaTEeMaTHKd B U3YYEHUU TMPUPOIAHBIX U
OOILIECTBEHHBIX MPOIECCOB U  SIBICHUN; YyMEHHE paclo3HaBaTh
IPOSBIICHUE 3aKOHOB MAaTeMaTHKH B HCKYCCTBE, yMEHHE MPHUBOJIUTH
MPUMEPbl MAaTEeMaTUYECKUX OTKPBITUM  POCCHUICKOM W  MHUPOBOM
MaTeMaTHYeCKON HayKu
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HEPEYEHD 2JIEMEHTOB COAEP/KAHUS, IPOBEPAEMbBIX HA EI'D I1O

MATEMATHKE
Ko IIpoBepsieMblii 3JIeMeHT coiepKaHUA
1 Yucna v BIYMCICHUS
1.1 HarypanbHble u nensie yncina. [Ipu3Haky JeMMOCTH HEIIbIX YUCEI
12 Pannonanbupie umucia. OOBIKHOBEHHBbIE M JECSITUYHBIE JpOOU, IPOLIEHTHI,
0eCKOHEUHBIC IEPHUOTNIECKUE IPOOH
13 Apudmernueckuit KOpPEHb HaTypaJlbHON CTEIICHHU. Jencreus c
apu(PMEeTHIECKUMU KOPHSIMH HATypaJIbHON CTETICHN
14 Crenenp ¢ 1ensiM mokazatenieM. CTENeHb C palMOHAIBHBIM TI0Ka3aTeseM.
CBoiicTBa cTENEeHU
15 CuHyc, KOCMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHTEHC YMCIIOBOTO apTryMEHTa
1.6 Jlorapudm uyucina. [lecaTHIHbIE U HATYypaJIbHBIC JTOTapH(PMBI
JlelictButenbHble 4HucIa. ApudMeTHdecKue ornepanuud ¢ JACUCTBUTEIbHBIMU
1.7 gucinaMu. [IpuOMMmKEHHBIC BBIYUCIICHUS, TPaBWIA OKPYIJICHUS, MPHKUAKA M
OIICHKA PE3yJIbTaTa BHIYUCICHUN
1.8 [IpeoOpazoBaHue BhIpaKEHU
1.9 KommnekcHsie yncna
2 YpaBHEHUs 1 HEPABCHCTBA
2.1 Ienpie 1 npoOHO-paITMOHATILHBIC YPAaBHEHHUSI
2.2 HppanmonanbHble ypaBHEHHS
2.3 TpuronomeTprdeckue ypaBHECHUS
2.4 [Toka3zarenbHbIC U JIOTapu(OMHUIECCKIE YPABHEHUS
2.5 Lenbie 1 1poOHO-paIIOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEPABEHCTBA
2.7 [Toka3zarenbHbIC 1 JIOTapu(DMHUUIESCKHE HEPABEHCTBA
2.8 TpuronomeTpuueckre HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 YpaBHeHHsI, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
211 Martpuiia cucTeMbl JJMHEWHBIX ypaBHeHHH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpadUKH
31 Oynkuus, cnocodsl 3aganus pynkuuu. ['padux dyHkuun. B3anmuo oOpaTHbie
¢byskiun. Yetaple 1 Heu€THbIe GhyHkuuu. [leproanueckue GyHKIMN
OO6nacTe ompeneneHuss U MHOXKECTBO 3HaueHui ¢GyHkiuu. Hymu QyHKUIMU.
39 [IpomexyTkn 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIMH.
MakcuMymbl 1 MUHUMYMBI (GyHKIMH. Haubonbpllee u HauMeHbIlee 3HAYCHHE
(YHKIIMH HAa IPOMEXKYTKE
33 Crenennas (yHKIUS ¢ HAaTypaJdbHBIM M IENbIM TOKa3zareneMm. EE cBoiicTBa u
rpaduk. CoiicTBa u rpaduk KOpHS N-0if cTENeHN
3.4 Tpuronomerpuyeckue GyHKINHU, UX CBONCTBA U rpaduku
3.5 [Toka3zaTenbHas u norapudmudeckas GyHKINU, UX CBOWCTBA U TpaQUKH




Touku paspsiBa. AcumnToTel rpadukoB ¢yHkuui. CpoiicTBa (QYHKIHH,

3.6 HEINIPEPBIBHBIX HA OTpPE3Ke
3.7 ITocnemoBaTeILHOCTH, CIIOCOOBI 3aJaHUs IOCIEN0BATEILHOCTEH
38 Apudpmernueckass W TeoMerpuueckas mporpeccun. Dopmyna  CIOXKHBIX
IIPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [TpousBoanas ¢yHkuu. [Ipon3BoaHbIE SIeMEHTAPHBIX HYHKIUH
[IpumeneHne mMPOM3BOAHON K HCCIENOBaHUIO (DYHKIMH Ha MOHOTOHHOCTH M
4.2 sKkcTpeMyMbl. HaxoxaeHne HanOoJbIIero ¥ HauMEHBIIEro 3HaueHus: QyHKUUU
Ha OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHOXecTBa 1 JIOTHKA
5.1 MHO0xecTBO, oriepanuu HajJ MHOKecTBaMu. Jlnarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposSTHOCTB M cTaTHCTHKA
6.1 OnwucarenpHasi CTaTUCTHKA
6.2 BepositHocTh
6.3 KombOunaTopuka
7 I'eomeTpus
7.1 durypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe ¥ TJIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHUKA
7.4 Tena v MOBEPXHOCTH BpalleHUS
7.5 KoopauHaTsl 1 BEKTOPBI

25




