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COAEPKAHME YYEBHOIO TNIPEIMETA «TEOMETPHUS» (BA3OBBIIl
YPOBEHD)

10 KJIACC

IIpsimble ¥ IIJIOCKOCTH B IPOCTPAHCTBE

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

B3anMHOe pacrionokeHue NnpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, TapaJUICIbHbIE U
CKpemuBampomuecss npsmsle. IlapainenbHOCTh NpsSMBIX M IJIOCKOCTEM B NPOCTPAHCTBE:
MapajuleIbHbIE IIPSAMBIE B NPOCTPAHCTBE; IAPAUICIBHOCTh TPEX NPSIMBIX; [APaJUIEIbHOCTh
IpSIMOM M IUIOCKOCTH. YTJIbI C COHANPABICHHBIMH CTOPOHAMM; YroJI MEXIYy NpPSIMBIMH B
npoctpanctBe.  [lapaimenbHOCTh  TJIOCKOCTEW: — MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX iockocTel. [Ipocreiinye npocTpaHCTBEHHbIE GUTYPBI HA MJIOCKOCTU: TETPAdP,
KyO, mapaJijiesienumne; NocTpoOeHNe CEYeHUH.

[lepneHUKYISIpHOCTE  NPSMOM M IJIOCKOCTH:  NEPIEHAMKYISPHBIE IPSAMBIE B
MIPOCTPAHCTBE, MpsIMbIE MApauUIeJIbHbIE M TEPHEHAUKYISIPHBIE K IIOCKOCTH, IPU3HAK
MEPHNEHIUKYIISIPHOCTA IPSAMOM M IUIOCKOCTH, TeOopeMa O MNpSIMOW IEepHeHAUKYIAPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YroJl MEXJy IHMPSAMOM 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.
[lepneHUKyISIPHOCTD MJIOCKOCTEN: MPU3HAK MEPIIEHANKYISIPHOCTH JIBYX IUIOCKOCTEH. Teopema
0 TPEX MEPIEHAUKYIISIPAX.

MHOrorpaHHMKH

[loHdATHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTbl MHOTOTPAaHHUKA, BBIMYKJIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKH; pa3BEPTKa MHOTOrpaHHMKA. [Ipu3ma: N-yronpHas npusma; rpaHu
Y OCHOBaHMSI IPU3MBL; MpsAMasi U HAKJIIOHHAs! IPU3MbL; OOKOBAs U MOJIHAS MOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsiMOYroJbHBIN NapajuieJenunes u ero cBoicrsa. [lupamuga: N-yroJsipbHas
nupaMuia, TpaHd W OCHOBaHWE MUpaMU[bl; OOKOBas W TMOJIHAS MOBEPXHOCTh MHUPAMUJIBI;
MpaBUJIbHAsT W YCEUYEHHas MupamMuja. OJEMEHTbl Npu3Mbl W Inupamuisl. [IpaBuibHbIE
MHOTOTPaHHUKH: MOHATHE MPaBUIBHOTO MHOTOIPAHHMKA; MpPaBWIbHAs MPU3Ma U IpaBUJIbHAs
MMpaMuia; NpaBuibHas TPEYrojbHas MUpamMuaa U MpaBMIbHBIN TeTpasap; kyO. [IpeacraBnenue
O MPaBWIbHBIX MHOTOTPAaHHUKAX: OKTadJp, JOJeKa’ap M uKocadap. CedeHUs NOpU3MBI U
MMAPaAMHU/JIBI.

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

Brrunicnenue 3eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribsl. [Inomans GoxoBoi
MOBEPXHOCTU U IOJHOW MOBEPXHOCTH MPSAMOM HPHU3MBI, IUIONIAJb OCHOBAHUM, Teopema O
OOKOBOHM TMOBEpPXHOCTU MpsMOi mnpusMbl. Ilnomangs OOKOBOI MOBEPXHOCTH U TOBEPXHOCTH
MPaBWIbHON MHpaMUIbl, TeopemMa O Iulomagy yceu€HHoil mupamuabl. [loHstue 06 00BEME.
OO0BEM UpaMuIbl, IPU3MBI.

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

11 KVIIACC

Tesna Bpamenus

[Hunuuapudeckass IMOBEPXHOCTb, 0Opa3yrollfe IWIMHAPUYECKON MOBEPXHOCTH, OCh
LHWIMHAPUYECKOH noBepxHocTH. LIMmuHap: ocHOBaHUs U OOKOBas MOBEPXHOCTb, 0Opasyomas u
0Cb; TUIOIA/b OOKOBO 1 MOTHOI MOBEPXHOCTH.

Konnueckass moBepxXHOCTb, 00Opa3yroline KOHMYECKON MOBEPXHOCTH, OChb M BepIIMHA
KOHMYECKOW mnoBepxHocTH. KoHyc: OCHOBaHME M BepIlIMHA, OOpa3ymomas U OCh; IUIOLIA/Ib



OOKOBOW W TOJHON TMOBEPXHOCTH. YCEUEHHBIH KOHYyC: 00pa3ylolle M BBICOTA; OCHOBAHUSA U
OOKOBasi OBEPXHOCTb.

Cdepa u map: umeHTp, paamyc, TUaMETp; IUIOIIAAb MOBEPXHOCTH cdephl. B3ammuoe
pacrionoxxenue chepbl 1 IIIOCKOCTH; KacaTeslbHask INIOCKOCTh K cdepe; IIonaas cepsl.

N3o0pakenue Ten BpaleHus Ha II0CKOCTH. Pa3BépTka MUIMHApPA U KOHYCA.

KomOuHammmu Ten BpalieHWs W MHOTOTPAHHUKOB. MHOTOTPaHHUK, ONHCAHHBIH OKOJO
cdepsr; cdepa, BOUCaHHAS B MHOTOTPAHHUK, WJIH TEJIO BPAIICHUSL.

[Tonsitne 06 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJILHOTO Tapajuieyenunena u ciueAactBus u3 He€. O0béM 1muinHApa, KoHyca. O0bEM
miapa M rioimap chepsl.

[lonoOusie Tema B mpoctpancTBe. COOTHOWICHHS MEKIY IUIOMAASIMU TOBEPXHOCTEH,
00bEMamMu MOJOOHBIX TEJ.

Ceuenust nunuHApa (MapajjieIbHO M MEPHEHIUKYISIPHO OCH), CEYEHUs KOHyca
(mapanyenbHOE OCHOBAHUIO U MPOXOsIIee Yepe3 BEPILNHY), CEUeHHUs 1Iapa.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

BexTop Ha muiockoctu U B npocTpaHcTBe. Cll0)KeHUE U BBIYUTAaHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. PasnoikeHue BekTOopa Mo TpEM HEKOMIUIaHApHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ IPUMEHEHHEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpssmoyronpHas cucrema KoopauHar B mpocTpaHcTBe. Koopaunatel Bekropa. IIpocreimue
3aJadyd B KOOpJAMHATax. Yrojl MexJy BekTopamu. CkalspHOEe NPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MeXIy OpSIMBIMU U IIOCKOCTSMU. KOOpAMHATHO-BEKTOPHBIN METOJ HpH
pELIeHUH TeOMETPUUECKUX 3a/1a4.



IINIAHUPYEMBIE PE3YJBTATbBI OCBOEHHUA YYEBHOI'O HNPEIMETA
«TEOMETPUSI» (BA3OBBII YPOBEHbL) HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUS»

JJMYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE PE3yJNbTAaThl OCBOCHHUSI MpOrpaMMbl ydueOHOro mnpeamera «MaremaTukay
XapaKTEepPU3YIOTCSL:

I'paxnanckoe Bocnutanue:

C(OPMHUPOBAHHOCTHIO TPAXKAAHCKOW TMO3UIMHM OOy4aromerocs Kak axkTHBHOTO U
OTBETCTBEHHOT'0 4YIEHAa POCCHUMCKOIrO OOIIECTBA, MPEACTABICHUEM O MaTEMaTHMUYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3NIMYHBIX CTPYKTYpP, SBICHHUH, MPOIEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOPBI, OMIPOCHI W Tp.), YMEHHUEM B3aMMOJIEHCTBOBATh C COIMAJIBHBIMA HMHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIMSIMU U HA3HAYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTBHIO POCCUICKON I'paKIAaHCKOW MAEHTUYHOCTH, YBAXKEHUSI K MPOLIJIOMY
U HACTOSAIIEMY POCCHUMCKON MaTEeMaTHWKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB W POCCHUMCKOM MaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUID ATHUX
JOCTIDKCHHM B IPYTrUX HayKaX, TEXHOJOTHIX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEM pOCCHIICKOro Hapoaa; CcHOPMUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO MOBEACHUS, CBI3AHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JNOCTHKEHUM HAayKd W JESTeNIbHOCThIO Y4EHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJa B MOCTPOEHHUE
YCTOMYHMBOTO OYIYIIETO.

JCcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pPEHICHUH, pacCyXICHUH; BOCIHPHUUMYHBOCTHIO K
MaTeMAaTHYECKUM acCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHHE:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310poBOro M Oe3omacHoro oOpas3a »KU3HU, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 370POBBIO
(3nopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTAbIXa, peryispHas (usnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSAX CIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYJIy, OCO3HAaHHUEM LEHHOCTU TPYAOJIIOOMS; MHTEPECOM K Pa3IMYHBIM
chepam mpodeccnoHaNbHOM JEeSITENFHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiel mpodeccuu u peaan3oBbIBaTb COOCTBEHHbBIE
KU3HEHHBIC IUIaHBl; TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTUYeCKOMY OOpa3oBaHUIO U
caMo00pa3oBaHUI0 Ha TMPOTSHDKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pEeLIeHUU TPAKTUYECKUX 3a]]a4 MaTeMaTUHYECKON HAaIPaBICHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHME:

c(OpPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYpPhl, TOHUMAHHEM BIHSIHHUS COIHAIILHO-
SKOHOMHUYECKHX IPOLIECCOB HA COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpelbl, OCO3HAHUEM
rII00aTbHOTO  XapakTepa  JKOJOTHUYECKUX MpoOieM; OpUeHTaluei Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU U pPelIeHUs 3ajad B 00JacTU OKpYXKAIOIIeH cpelpl, MIaHUpOBaHUS
MOCTYINKOB U OIIEHKU UX BO3MOKHBIX MOCIIEICTBUN JUIsl OKPY>KArOIIEH Cpeibl.

IleHHOCTH HAYYHOIO NO3HAHUA:

C(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTeMaTHYECKON HAayKH KakK cgepbl
YEJIOBEUECKOU eATEeIbHOCTH, 3TANOB €€ Pa3BUTHUS M 3HAYUMOCTH JJI Pa3BUTHUS LIMBUIA3ALUU;
OBJIQJICHUEM $SI3bIKOM MAaT€MaTHUKW W MAaTE€MaTUYeCKOW KyIbTYypOH KaK CPEICTBOM IO3HAHUS



MHpa; TOTOBHOCTBIO OCYHICCTBJIATH TMPOCKTHYO W  HUCCICAOBATCIBLCKYIO ACATCIBHOCTD
HHAUBUAYAJIBHO U B I'PYIIIIC.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeameTHbIe pe3yNbTaThl  OCBOGHHUS MPOTpamMMbl  y4eOHOrO  MpeaMera
«MareMaTHKa»  XapaKTEpU3YIOTCSI  OBJIQJICHUEM  YHHBEPCAIbHBIMU  HO3HABAMETbHbIMU
0elicmeusMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OeliCEUAMY,  YHUBEPCANbHbIMU
PeYNIAAMUBHBIMU OeUCBUSIMU.

1) Yuueepcanvnvie nosnasamenwvnsie oeticmaus, obecneyusarom Gopmuposanue 6a308bix
KOZHUMUBHBIX NPOYECco8 00yUarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYHCAIOWe20 MUpd,
npuMeHeHue 102U4eCKUX, UCCIe008amelbCKUX onepayuil, yMmeHui pabomams ¢ ungopmayueti).

Ba3oBble 1ornyeckue neicTBuUs:
® BBHIABJIATH W XapaKTepU30BaTh CYMICCTBCHHBIC NPH3HAKK MAaTEMaTHYCCKHUX OOBEKTOB,
MOHATHM, OTHOIICHUNW MEXIy TMOHATUSAMHU; (QOPMYIHPOBATH OINPEACICHUS  TOHSATHUH;
YCTaHABIIMBATh CYIIECTBEHHBIN TpPH3HAK KIACCU(UKAIIMK, OCHOBAaHUS JUIsI 000OMmIeHUS U
CPaBHCHHSI, KpUTEPHUH TTPOBOJAMMOTO aHAIN3A,
® BOCHpUHUMATh, (QOPMYITHPOBATH € MPEOOPA3OBBHIBATH CYXICHUS: YTBEPIUTCIBHBIC H
OTpHUIATENIbHBIC, SAMHIYHBIC, YaCTHBIC W OOIIHE; YCIOBHBIC,
® BBHISBJIATH MAaTEMAaTHYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U W TPOTHBOpeYHsl B (akrax,
JTAHHBIX, HAONIOJCHUAX W  YTBEPXKICHHSX; TMpeiaratb KPUTCPUU IS BBISIBICHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUMIL;

e JieNaTh BBIBOJBI C HCIIOJB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX WM WHIYKTHBHBIX
YMO3aKIIOYCHUH, YMO3aKITIOUCHUI TI0 aHAJIOTUH;

® IPOBOAMTH CAMOCTOSITEIBHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKICHUN (NIPSMBIE U OT
MPOTHBHOTO), BBICTPaWBaTh apryMEHTANMIO, TPHUBOJUTH MPUMEPHI W  KOHTPIPHMEPHI;
000CHOBBIBATh COOCTBEHHBIE CYXKICHUS M BHIBOJIBL;

e BBIOMpATH CrOCO0 pemieHus y4eOHOW 3amaun (CpaBHUBATh HECKOJBKO BAapHUAHTOB PEIICHUS,
BBIOMPATh HAHOOJIEE TOIXOAIINHI C YIETOM CaMOCTOSITETIHHO BBIZICTICHHBIX KPUTEPHEB).

Ba3oBble ucciaenoBarebCcKHe NeliCTBUA:
® JCIIOJIb30BaTh BOTIPOCHI KAaK MCCIIEOBATEIbCKUNA HHCTPYMEHT ITO3HaHUs; (OpMyIUpOBaTh
BOTIPOCHI, (PUKCHUPYIOIIHE MTPOTHBOPEUYUE, MPOOJIEeMYy, YCTaHABJIMBATh HCKOMOE M JAHHOE,
(bopMUpPOBATh THIIOTE3Y, APT'YMEHTHPOBATH CBOIO IMO3UIUI0, MHEHHE;
® MPOBOAWTH  CAMOCTOSATENBHO  CIUIAHUPOBAHHBIA  AKCIEPUMEHT,  HCCIEIOBaHHE IO
YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOrO OOBEKTa, SIBJICHHUS, IPOIECCa, BBISBICHHIO
3aBHCUMOCTEH MeXTy 00BEKTaMH, SBICHUSMH, IPOIECCAMMU;
® CaMOCTOSITENILHO (OPMYJIMPOBATh OOOOIIEHUS M BBIBOJBI IO Pe3ylIbTaTaM IMPOBEAEHHOTO
HaOJIFO/ICHUS, UCCIICIOBAHUS, OLICHUBATD JIOCTOBEPHOCTD IMOJIyYCHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000I11IeHMI;
® [IPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKKE BBIIBUTAThH MPEITIOI0KEHHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmeii:
® BBIABJIATH AeDUINTH MH(POpPMALMK, JAaHHBIX, HEOOXOIUMBIX Jii OTBETa HAa BOIMPOC U IS
pelIeHus 3a1a4H;

e BpIOMpaTh HMHPOpPMAIMIO W3  HMCTOYHMKOB  PA3IMYHBIX  THUMOB,  aHAJIH3UPOBATH,
CUCTEeMATU3UpPOBaTh W HMHTEPHPETUPOBATh HMHGMOPMALMIO PA3NIUYHBIX BHIOB U  (opm
MIpe/ICTaBJICHHS;

® CTPYKTYpUPOBaTh MH(OPMAIINIO, TIPEICTABIATh €€ B Pa3NMUYHbIX (opMax, HILTIOCTPUPOBATH
rpaduyuecKy;

® OIICHMBATH HAAEKHOCTHh MH(DOPMALIUU TIO CAMOCTOSTENILHO CHOPMYTUPOBAHHBIM KPUTEPHUSIM.



2) Vuusepcanvhvlie KOMMYHUKAMUBHBIE Oelicmels, 00ecneuugarom c@hopmuposanHoCcmy
COYUANBLHBIX HABLIKOB 00YUAIOUWUXCHL.

Oo0menne:
e BOCIPUHUMATh U (OPMYIHUPOBATH CYXKIEHUS B COOTBETCTBHHM C YCIOBHUAMHU M IIEISIMH
oOIIeHus; SCHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M NMHCHMEHHBIX
TEKCTax, JlaBaTh IOACHEHUS IO XOAY peUICHHsI 3aJayd, KOMMEHTUPOBATh IOJYYEHHBIN
pe3yibTarT;
e B Xx0J¢ OOCYXIEHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKITaeMOH TeMbl, IpoOIEeMBI,
pelaeMoi 3ajauu, BbICKAa3bIBaTh WJEH, HALIEJICHHbIE HA MOMCK PELIEHUS; CONOCTABIIATH CBOU
CYXJEHHUS C CY)KICHMSIMHU JPYTUX YYaCTHUKOB Jauajora, oOHapyKMBaTh pa3jMuue U CXOJICTBO
MIO3UIIMIA; B KOPPEKTHOU popMe popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,
® NPEICTABIATH pE3yJAbTaThl pPEIICHUs 3a/lauyd, HKCIHEPUMEHTAa, HCCIEIOBaHMs, IPOEKTa;
CaMOCTOSITEJIbHO  BbIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3aJad [pPE3eHTAluu U
0COOEHHOCTEH ayAUTOPUH.

CoTpyaHunuecTso:
® [IOHMMAaTh W HCIIOJIb30BATh MPEUMYIIECTBAa KOMAHIHOM W HHAMBUAYAJIbHON pPabOTHI IpH
pelmieHnyd y4eOHbIX 3a/ad; MPUHHUMATh 1elNb COBMECTHOM JESTEeNbHOCTH, IUIaHUPOBATh
OpraHU3aIMI0 COBMECTHOW PabOTHI, pacmpenensaTh BHABI pabOT, TOTOBapUBATHCS, 0OCYXIATh
MPOIIECC B pe3yibTaT pabOThl; 0000IaTh MHEHUS HECKOJBKUX JIIOJIEH;
® y4yacTBOBaTb B TPYNIOBBIX (opMax paboThl (0OCYXIeHUs, OOMEH MHEHHH, «MO3rOoBbIE
HITYPMb» M HHBIE); BBIIOJHATH CBOIO 4YacThb pabOThl M KOOPAWHUPOBATH CBOU ACWUCTBUS C
JPYTMMH YI€HaMU KOMAaHJbI; OILIEHMBATh KAayeCTBO CBOEro BKJIaJa B OOMMNA MPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMH B3aMOICHCTBUSI.

3) Vuusepcanvnoie pecynamuensvie oeticmaus, obecneuusaronm Gopmuposanue CMblCil06blX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuszanms:
® COCTaBISITh IUIAH, aJrOPUTM pEHIeHHs 3aJaud, BBIOMpATh CHOCOO pelleHUus C Y4ETOM
HUMEIOLIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaThb M KOPPEKTUPOBATH
BAapUAHTHI PEIICHUH ¢ y4ETOM HOBOM MHGPOPMAITUH.

CaMOKOHTPOJIb:
® BJAJIETh HAaBBIKAMHU [MO3HABATEIBHON peQUIeKCHH KaK OCO3HAHUSI COBEpPLIAEMbBIX JCUCTBUN U
MBICIIUTEIbHBIX ~ MPOILIECCOB, WX  pe3yJdbTaToOB; BJIaJeTh CHOCOOAMH  CaMOIPOBEPKHU,
CaMOKOHTPOJISl IIPOIIecca U pe3ysbTaTa PeleHusl MaTeMaTUYeCcKoi 3a/1a4i;
® NpPEIBUICTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IPH pEHICHUM 3a/la4d, BHOCHTD
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJACHHBIX ONIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;
® OIICHMBATh COOTBETCTBHE pe3yabTaTa LEIH U YCIOBUSM, OOBSICHATH MPUUUHBI JOCTUKCHUS
WIN HEAOCTI)KEHUS Pe3yJIbTaTOB JIEATEIBHOCTH, HAaXOAWUTh OIIMOKY, JaBaTh OIIEHKY
MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

10 KJJIACC

OnepupoBaTh NOHATHAMU: TOUKA, MPAMAs], IJIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX IIPU PELICHUH I'€OMETPUUECKUX
3ajJa4.

OnepupoBaTh MOHATUAMH: MAPAUIETBHOCTh M MEPHEHIAUKYISIPHOCTH NPSIMBIX H
MIOCKOCTEH.

KnaccuduimpoBars B3auMHOE pacIoyioKeHNE MPSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE.

OnepupoBaTh TOHSTUSMU: JABYTPAaHHBIM Yroj, TpaHU MABYIPaHHOTO Vyria, pedpo
JIBYTPAHHOTO YIJIA; JIMHEMHBIN YTOJI IBYTPAaHHOIO YIJIa; TpajyCHas Mepa ABYTPAHHOIO yrJa.



OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIH W HEBBIMYKJIBIH MHOTOTPAaHHUK,
3JIEMEHTHI MHOTOTPaHHUKA, PaBUJIbHBIA MHOTOT PAHHUK.

Pacrnio3HaBate OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MHMpaMU[a; MPH3Ma, MPSMOYrOJbHBIN
napajuiesienumnes, Kyo).

KnaccudummpoBare MHOTOTpaHHUKH, BBIOMpas OCHOBaHHMS i1 KJIacCH(UKALUU
(BBIMMyKJIBIE W HEBBIMYKIBIC MHOTOTPAHHWKH; TIPAaBUJIbHBIC MHOTOTPAHHUKH, TWPSIMBIC H
HAKJIOHHBIE TIPU3MBI, TTAPAJIICIICTIUIICb! ).

OmnepupoBaTh MOHATUSAMH: CEKYIAs TNIOCKOCTh, CEYEHUE MHOTOTPAHHHUKOB.

OOBACHATH MPUHLMIIBI IOCTPOEHUS CEUEHUH, UCTI0Nb3Ysl METO/I CIIEJI0B.

CtpouTh ceueHUs] MHOTOTPaHHUKOB METOJOM CIIEAOB, BBIIOJIHATH (BHIHOCHBIE) TUIOCKHE
YEePTEIKU U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemrate 3amaum Ha HaxOoXIEHHE TEOMETPUYECKHX BEIMYMH TIO oOpasnam Win
QTOPUTMaM, TPHUMEHsS HM3BECTHBIC AHAIMTHYECKHE METOJbl TIpPU PEIICHWH CTaHAAPTHBIX
MaTeMaTHYeCKUX 3a1ad Ha BBIYHCICHHE DPACCTOSHUN MEXTy IBYMs TOYKaMH, OT TOYKH JIO
MPSIMOH, OT TOYKH JIO TJIOCKOCTH, MEX/IY CKPEIINBAIOIIMMHUCS IPSIMBIMHU.

Pemrate 3amaum Ha HaxOXKIEHHE TEOMETPHYECKHX BEIMYMH TI0 o0pasnmam Win
QTOPUTMaM, TPHUMEHsS HM3BECTHBIC AHAIMTHYECKHE METOJbl TNpPU PEIICHWH CTaHJapPTHBIX
MaTeMaTHYeCKUX 3a7ad Ha BBIYMCICHHE YIIIOB MEXIY CKPEUIMBAIOIIUMUCS MPSIMBIMH, MEXKIY
MPSIMOH U TUTOCKOCTBIO, MEXK/Ty TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boraucniars 00bEMBI B TIJIOMIAN TOBEPXHOCTEH MHOTOTPAaHHHUKOB (TIpU3Ma, MUPaMua) ¢
npUMeHeHHeM (OPMYI; BBIYHCISTH COOTHOIIEHHS MEXIy IUIOMAAsIMU TOBEPXHOCTEH,
00BEMaMH TIOAOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHSATHSIMH: CHMMETPHUSI B TPOCTPAHCTBE;, IIEHTP, OCh M IIIOCKOCTH
CUMMETPUH; HEHTP, OCh U TUIOCKOCTh CUMMETPHUH (DUTYPBHI.

W3Bnekarb, npeoOpa3oBeIBaTh U UHTEPIPETUPOBATh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX QUrypax, MPeJACTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX.

[IpumensTs reomerpuueckue (akTbl JUIs pELIEHUS CTEPEOMETPUUYECKUX 3ajad,
MIPENIOaraloMX HECKOJbKO IIaroB PELICHUs, €CU YCIOBUSA MPUMEHEHHUS 3aJaHbl B SBHOM
dbopwme.

[IpumeHsTh MpocTEHINe MPOorpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBbI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a/1a4.

[IpyBoauTE mpHUMEpPhl MAaTEMaTHYECKHMX 3aKOHOMEPHOCTEH B TpUPOJIE U KHU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpuMeHsTh MOJydeHHBbIE 3HAHUS Ha MPAKTUKE: aHAJIM3HPOBATh pealibHble CUTYallMH U
MPUMEHATh U3YYEHHBbIE TIOHSATUA B  TMpOLIECCE I[OUCKA  pEHICHHs MaTeMaTU4YecKU
chopMynupoBaHHON MPOOIEMBbl, MOJEIUPOBATh pEalbHbIE CUTYallMd HA S3bIKE T€OMETPUHU,
UCCIIEIOBaTh MOCTPOCHHBIE MOJEIU C HCIOJIb30BaHHEM TI'€OMETPHUUYECKUX TMOHATUN U TEOopeM,
anmapara anreOphbl; perarh MPaKTUYeCKUe 3a1a4H, CBSI3aHHBIE C HAX0XKJICHUEM IeOMETPUUECKUX
BEITUYHH.

11 KJIACC

OmnepupoBaTtb HOHSATHSMHU: LWIAHIpHYECKAs MIOBEPXHOCTb, oOpazyromue
LHWIMHAPUYECKOHN MOBEPXHOCTH; WINHAP; KOHUYECKas OBEPXHOCTb, 00pazyrolne KOHUYECKOn
MOBEPXHOCTHU, KOHYC; ChepruuecKasi HOBEPXHOCTb.

Pacnio3naBate Tena BpaieHus (LUIMHAP, KOHYC, chepa u map).

OOBACHATH CIOCOOBI MOJTYYEHHUS TEJl BPALLICHHSL.

KnaccugumnupoBaTb B3auMHOE pacioyioxkeHue chepsl U MI0CKOCTH.

OnepupoBaTh NOHATUSMHU: IIAPOBON CETMEHT, OCHOBAHME CETMEHTA, BBICOTA CETMEHTA;
LIapOBOM CJIOH, OCHOBAHHUE IIAPOBOT0 CJIOS, BBICOTA IAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbruucnare 00bEMBI M TUIOIIAM MMOBEPXHOCTEN TeJ BpAIIEHUs, T€OMETPUUYECKUX TeNl C
pUMeHEeHHEeM (HOpMYIL.



OmnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIUCAHHBIA B cdepy W OMHMCAHHBIH OKOJIO
cdepsr; cdepa, BOUCaHHAS B MHOTOTPAHHHK HITH TEJIO BPAIICHUS.

Bbraucnare COOTHOMIEHHS MEXKIy IUIOMAASIMU TOBEPXHOCTEH M 00BbEMaMU 1MOJA0OHBIX
TelL

N3o0paxkaTe u3ydaemble (GUTYpbl OT PYKH M C TPUMEHEHHEM IPOCTBHIX YEePTEKHBIX
UHCTPYMEHTOB.

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

W3BnekaTh, HHTEPIPETHPOBATH U MPEe0OPa30BhIBaTh HH(OPMAIHIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTEkKaX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbInosHATE A€WCTBUS CIOXKEHHSI BEKTOPOB, BHIYMTAHUSI BEKTOPOB M YMHOKEHHUSI BEKTOPA
Ha 4YMCII0, OOBSACHAThH, KAKUMU CBOMCTBAMU OHM 00J1a/1a10T.

[IpuMeHATH MpaBWIIO NapAIIIENIECIUIIEAA.

OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYINb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEXKIYy BEKTOPAMHM, CKaJspHOE
MIPOU3BEICHNE BEKTOPOB, KOJIMHEAPHbIE U KOMIUTAHAPHBIE BEKTOPBI.

Haxomuth cymMMy BEKTOPOB U MPOU3BEIEHUE BEKTOPA Ha YHMCIIO, YIOJl MEXIY BEKTOPaMH,
CKaJISIpHOE TPOU3BEICHIE, PACKJIaIbIBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh IVIOCKOCTh YpaBHEHHEM B JIEKapTOBOI cucTeMe KOOp/HHAT.

[IpumensTs reomerpuueckue (akTbl Ui pELIEHUS CTEpPEeOMETPHYECKHUX 3ajad,
MIPENIOIaraloINX HECKOJbKO IIaroB PELIEeHUs, €CU YCIOBUS NMPUMEHEHHUS 3aJaHbl B SBHOM
dbopwme.

Pemate npocreiiime reomeTpuyeckue 3aaun Ha MPUMEHEHNE BEKTOPHO-KOOPIUHATHOTO
MeToJa.

Pemare 3amaum Ha [JOKa3aTeIbCTBO MAaTEMaTHMUYECKHMX OTHOIIEHUM M HaXOXKJICHHE
reOMETPUYECKUX BEJIMYMH MO0 00pa3laM MM alropuTMaM, IMPUMEHssl U3BECTHbIE METOMbl IpU
pELIEHNH CTaHAAPTHBIX MaTEMaTUYECKUX 3a/1ay.

[IpuMeHsATh HpOCTEHIINE MPOrpaMMHBIE CPEACTBA U IJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUECKUX 3aa4.

[IpuBoauTh npHUMEpPbl MaTEMATUYECKUX 3aKOHOMEPHOCTEM B NPUPOAE U IKHU3HH,
pacro3HaBaTh [POSIBJICHNE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh NOJyYEHHBbIE 3HAHWUSA Ha NPaKTHKE: aHAJIU3UPOBATh PEaJIbHbIE CUTYallUH U
IPUMEHATh  M3y4YEHHblE TMOHATHS B  IpOLECCE TOMUCKA  PELICHMs  MaTeMaTH4ecKd
c(OpMyJIMPOBaHHONW MPOOIEMBl, MOJIEIUPOBATh pPEAJbHbIE CUTyallMd Ha SI3bIKE T'€OMETPHH,
UCCIIeIOBaTh MOCTPOECHHBIE MOJIENH C HCHOJIb30BAaHUEM I€OMETPUYECKHX MOHATHH U Teopem,
anmapara anredpsl; perarb IpakTHYeCKUe 3ajauil, CBSI3aHHbBIE C HAX0XKICHUEM I'e€OMETPHUECKUX
BEJIMYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n MPOrpaMMblI Bcero 5 p o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
bubnnorexa [JOK
! Beezettiie B crepeomeTpiio 10 https://m.edsc%.ru/lc209e37
2 [IpsiMbIe 1 TJIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[MapamienbHOCTh MPSIMBIX U TUIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NPSAMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEH https://m.edsoo.ru/1c209e37
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1 ﬁggg?/(;:i}%ziorﬁﬂCZOQw?
bu6mmoreka [IOK
> MuororpauiH 11 1 https://m.edsoo.ru/1c209e37
. bubnuorexa [IOK
6 OO0BEMBI MHOTOI'PaHHUKOB 9 1 https://m.e dsé::).ru 11c209e37
bu6mmoreka [JOK
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 https://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
o HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0GpazoBaTEIbHbIE
padoTsI padoThbI pecypesI
bubmmoreka [{OK
! Tena BpattieHus 12 https://m.edsoo.ru/1c209e37
N bubnuorexa [JOK
2 OOBEMEL TEN ° ! https://m.edsoo.ru/1c209e37
bubmmoreka [{OK
3 BexTopsl 1 KOOpAMHATHI B MPOCTPAHCTBE 10 1 https://m.eds00.ru/1c209e37
4 [ToBTOpeHnue, 06o0IICHNE, 7 1 bu6moreka [IOK
CHCTEMaTH3aIHsI 3HAHUI https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME
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