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IlosicHuTeILHAS 3aMUCKA

[Iporpamma 1mo reoMeTpuy Ha YPOBHE CPEAHEro 0OIIero oOpa3oBaHMs MOATOTOBIICHA HA
ocHoBe ®I'OC COO, OOIlI COO, Konuenuuu mnpenojaaBaHusi matemMaTuku B Poccuiickoit
@enepauun  (yrBepxkaeHa pacnopsbkeHueM IlpaBurensctBa Poccuiickoit ®enepauuu  oT
24.12.2013 Ne 2506-p), ¢denepanbHOii paboueil mMporpaMMmbl BOCHHTAaHHUS, C YYETOM
pacnpe/ieieHHBIX 10 KjlaccaM MpPOBEPAEMbIX TPEOOBaHMM K pe3yJabTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTebHON IPOTPaMMBI CpeTHETO 001Iero 00pa3oBaHusI.

Mecto yueOHOro Kypca B yueOHOM ILIaHe
Ha u3yuyenne yuebHnoro kypca «I'eomerpusi» orBoautcst 102 gaca: B 10 xitacce — 68 yacoB
(2 gaca B Hepmenio), B 11 kiacce — 34 yaca (1 yac B HefeIio).

B3aumocBsI3b ¢ mporpaMMoii BOCIIMTAHUS

e llcrosib30BaHNe BOCTIMTATENFHBIX BOBMOKHOCTEH COIepKaHus yIeOHOTO MpenMeTa JUIs
dopmMupoBaHus |y OOydYalOIIMXCS  TPATUIMOHHBIX  JYXOBHO-HPABCTBEHHBIX H
COLIMOKYJIbTYPHBIX IIEHHOCTEW uepe3 MoA0Op COOTBETCTBYIOUIMX 3a/ad JUIsl PEUICHHUS,
MpOOJIEMHBIX CUTYallui ISl 0OCYKICHHUS B Kilacce;

e BBIOOp M UCIIOJIB30BaHUE HA YPOKaX METOJOB, METOINK, TEXHOJIOTHUH, OKa3bIBAOIIIHX;

® BOCIUTATEIBHOE BO3JIEHCTBUE HAa JMYHOCTH B COOTBETCTBHH C BOCIUTATECIHHBIM
UJeanom, LeJIbI0 U 3a7ja4aMu BOCTIUTAHUS;

® TPUBJICYCHHE BHUMAHHUS 00YJAIONINXCS K IICHHOCTHOMY aCIeKTy U3y4aeMbIX Ha YpOKax
SBJIEHUHM, OpPraHU3alyIi0 UX PadOTHI C MMOJIydaeMONl Ha YpPOKE COI[HAJIbHO 3HAYMMOMU
nHpopmanel — WHUIMHPOBAHUE €€ OOCYXKJEHMs, BbICKA3bIBaHUS OO0yYaroIIUMHUCS
CBOETO MHEHHS TI0 €€ MOBO/TY, BHIPAOOTKH CBOETO K HEH OTHOIIICHUS;

® JIEMOHCTpPALMIO 00YyJaIOUIMMCs IPUMEPOB OTBETCTBEHHOI'O, IPaX/IaHCKOTO TOBEJCHHUS,
MIPOSIBJICHUST YETIOBEKOIIO0US M JOOPOCEPACYHOCTH, Yepe3 MOoA00pP COOTBETCTBYIOIINX
TEKCTOB Ul YTEHUs, 3a/a4 Ui pelleHUs, IpoOJIEeMHBIX CUTyalluil [uisl 0OCYyKIEeHUs B

KJacce;
e IPUMEHEGHHE Ha YPOKaX HWHTEPAKTUBHBIX (GOpPM paboOThl C O0O0YyJarOIIUMUCS:
WHTCIUICKTYaJbHBIX ~ UTpP,  CTUMYJIHPYIONIUX  [O3HABATENBHYID  MOTHBAIIHIO

oOyuaroluxcs; JIUAaKTHYECKOro TeaTrpa, TI[e I[OJIyueHHble Ha YPOKE 3HAHUSA
OOBITPBIBAIOTCSI B TeaTpajbHBIX IOCTAHOBKAaX; JAMCKYCCHUH, KOTOpbIE JaioT
o0yyaronmmMcsi BO3MOKHOCTh MPHOOPECTH ONBIT BEACHUS KOHCTPYKTHUBHOTO JIMAJIOTa;
rpynmnoBoit paboThl WM paboOThl B Mapax, KOTOpble ydaT OOydaroluxcs KOMaHIHOM
paboTe ¥ B3aUMOJICHCTBUIO C APYTUMU 00yJarOIIMMUCS;

® VHUIMUPOBAHUE U TMOJAJCPKKY HCCIECIOBATENLCKON NEATEILHOCTH OOy4yaroumxcs B
pamMKax peanu3alil HMH HHIUBUIYAIbHBIX M TPYIIOBBIX HCCIEAOBATEIBCKUX
MPOEKTOB, UYTO  JacT  OOy4aromMMCs  BO3MOXHOCTh  NPUOOpPECTH  HAaBBIK
CaMOCTOSITEJIBHOTO PEIIeHUs TEOPETUYECKOW MpoOIeMbl, HABBIK T'€HEPUPOBAHUSA H
odopmiIeHHs] COOCTBEHHBIX UJCH, HABBIK YBOXKUTEIHLHOTO OTHOIICHUS K UY)KUM HIESIM,
0opOpMIIEHHBIM B paboTax APYrUX HCCIEeI0BaTeNeH, HaBbIK MyOIHMYHOTO BBICTYILICHUS
nepes ayIuTopuei, apryMeHTHPOBAHUS M OTCTAUBAHUS CBOCH TOUKU 3PEHUSI.

Coaepikanue yueOHOro Kypca

10 kaace

IIpsimble 1 mJjockocTH B mpocTpaHcTBe. OCHOBHBIE TIOHATHS CTEpEOMETpPUHU. Touka,
npsimMasi, TNIOCKOCTh, MPOCTPaHCTBO. [ToHATHE 00 aKCMOMAaTUYECKOM TIOCTPOCHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3aumHoe pacroioskeHue MpsSMBIX B MPOCTPAHCTBE: MEPECEKAIOINecs, mapauieTbHbIe ’
CKpelIuBawImuecs mnpsaMbie. [lapamiensHOCTh NPSIMBIX W IUIOCKOCTEH B MPOCTPAHCTBE:
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napajuleJibHble NpsSMbIE B IPOCTPAHCTBE; MAPAIIEIBHOCTh TPEX MNPSIMBIX; MapaIeIbHOCTh
OpsIMOM M IJIOCKOCTH. YTJIBI C COHANpPaBJICHHBIMU CTOPOHAMH; YroJl MEXIy NpPSIMBIMU B
npoctpanctBe.  [lapaymienbHOCTh  IJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajieNbHBIX m1ockocTei. [Ipocreiimue npocTpancTBEHHBIE (PUTYPHI HA TUIOCKOCTHU: TETPadp,
KyO, mapajienenure; IoCTPOCHNUE CEYCHUH.

[lepnieHqUKYISIpHOCTE  MPAMOW W IJIOCKOCTU:  NEPIEHIUKYJSIPHBIE — MpsSIMbIE B
MPOCTPAHCTBE, TMpPsIMbIE MMapajuIeibHbIe M TEPHEHIUKYISIPHBIE K IJIOCKOCTH, IPU3HAK
NEPIEHIUKYJIIPHOCTA IPSAMOM M INIOCKOCTH, TeOpeMa O MNPSIMOW INEpPHEHIAUKYJIAPHON
IUIOCKOCTU. YTJbl B IPOCTPAHCTBE: YroJl MEXIY NPSMON U IJIOCKOCTBIO; IBYTPaHHBIA Yro,
JIMHENHBIA Yroa JIByrpaHHoro yria. lleprneHaukyinsp U HakJIOHHBIE: PacCTOSHUE OT TOYKH IO
IUIOCKOCTH, PpAcCTOSIHUE OT NPSIMOM A0 IUIOCKOCTH, HpPOeKUus (QUIypbl Ha IJIOCKOCTb.
[lepnieHIUKyYIAPHOCTD TJIOCKOCTEH: MPU3HAK NMEPIEHANKYISIPHOCTH IBYX IIockocTeil. Teopema
0 TPEX MEPIECHAUKYIISIPAX.

Muororpaniuku. [loHsiTHE MHOTOTpaHHHWKA, OCHOBHBIE JJIEMEHTHl MHOTOTpPAHHHKA,
BBINTYKJIbIE M HEBBIMYKIJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHOTOrpaHHHKA. [Ipu3ama: N-yrombHas
Mpu3Ma; TpaHU W OCHOBAHMS TPU3MBI; NpsiMas W HAKJIOHHAs TPU3MbI; OOKOBask M TOJIHAS
MOBEPXHOCTh Mpu3Mbl. [lapamnenenunen, npsMOyroiabHbINA MapajjiesienuIe] U ero CBONCTBa.
[lupamupa: n-yronpHash TUpamMuga, TPaHW M OCHOBAHMWE TMHPAMHJIBI; OOKOBas W TOJHAs
MOBEPXHOCTh THPAMUIBI, TpaBUIbHAA W YyCeYEHHAs TUpaMuaa. OJIEMEHTHl TMPU3MBI U
nupamMuibl. [IpaBuIbHBIE MHOTOTPAHHUKHU: TIOHSATHE TTPABUILHOTO MHOTOTPaHHUKA; TIPABUIIbHAS
nmpu3Ma © TpaBUiibHAs THpaMUa; TPaBWIbHAS TPEYrojbHas MHpaMuIa ¥ TMPABHILHBIN
TeTpadap; KyO. [IpencraBieHue o mNpaBUIBHBIX MHOTOIPAaHHUKAX: OKTadAp, AOACKa’ap U
nkocadrp. CedeHuss TPU3MbI ¥ TUPAMH/IBI.

CummeTpusi B HPOCTPAHCTBE: CUMMETPHUS OTHOCUTENBHO TOYKH, MPSIMOW, IIOCKOCTH.
DNeMEHThl CHMMETPUM B IUpaMuAax, Napajienenuneaax, IpaBuibHbIX MHOTOTPDaHHUKAX.

Brruncienue sneMeHTOB MHOTOTPAaHHUKOB: péOpa, auaroHanu, yribl. [Imomane 60koBoOM
MOBEPXHOCTH M TIOJHOW MOBEPXHOCTH MPSAMOW MNPHU3MBI, IUIONIAJAb OCHOBAaHMI, Teopema o
OOKOBOM TIMOBEPXHOCTH MPsAMOM mNpu3Mbl. Ilnomaas OOKOBOW MOBEPXHOCTH W TOBEPXHOCTH
MpaBUWJILHONW TUpaMUbl, TEOpeMa O Iulomaan yced€éHHoM mmpamunabl. [lonstre o6 oOBnEMe.
O06BEM nupamMuibl, MPU3MBI.

[TogoGuble Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMIANSIMU IOBEPXHOCTEH,
00BéMaMHu ITOJOOHBIX TEl.

11 knacc

Tena Bpamenus. [luwmuHapuueckas TMOBEPXHOCTh, OOpPa3yIOIIKE IMIMHAPHYECKON
MOBEPXHOCTH, OCh IMJIMHAPUYECKOW TOBEepXHOCTH. LlwmmHap: ocHoOBaHus W OOKOBas
MOBEPXHOCTh, 00pa3yOIIas U OCh; IJIONIA (b OOKOBOH M MOJIHOM MMOBEPXHOCTH.

Konuueckasi TOBEpXHOCTh, 0OOpa3yrollre KOHUYECKOH MOBEPXHOCTH, OCh M BEpIIWHA
KOHUYECKOW TOoBepxXxHOCTH. KOHyC: OCHOBaHHME M BEpIIMHA, OOpasyromias W OCh; IUIONIAlbh
OOKOBOW W TIOJHOM TIOBEPXHOCTH. YCCUEHHBIH KOHYC: 0Opa3yrlue M BBICOTA; OCHOBAHUS U
OOKOBas MIOBEPXHOCTb.

Cdepa w map: UeHTp, paauyc, OUaMeTp; IUIOIIA]b MOBEPXHOCTH cdepbl. B3ammHoe
pacroiokenue chepbl ¥ MIOCKOCTH; KacaTellbHas TNIOCKOCTh K cdepe; iomnans cepsl.

N300paskenue Ten BpallleHusl Ha TIOCKOCTH. Pa3BépTka IMIMHIPA U KOHYCA.

KomOuHamuu Tenm BpaimieHHs: ¥ MHOTOIPaHHUKOB. MHOTOTpPaHHUK, OIHMCAaHHBIH OKOJIO
cdepsr; chepa, BIUCAHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitne 06 o00BEMe. OcHoOBHBIE cBOiicTBa 00BEMOB Ten. Teopema 00 o00BEMe
NPSIMOYTOJIBHOTO TapajuieNienunena U cieactBus u3 He€. O0béM nmimHIpa, KoHyca. O0BEM
1apa M mioiajp chepsl.



[Tonobusie Tenma B mpoctpaHcTBe. COOTHOUICHHS MEXIY IUIOMIAIAMH TOBEPXHOCTEH,
00BbEMaMu TOOOHBIX TEII.

Ceuenust 1mwinMHApa (HapauiebHO W NEPHEHAUKYISIPHO OCH), CEYEHHs KOHyca
(mapasienbHO€ OCHOBAHUIO U MPOXOJISIIEe Yepe3 BEPIUINHY), CEUSHUS 1apa.

BekTopbl 1 KOOpAMHATHI B NMPOCTPAaHCTBe. BEKTOp Ha MJIOCKOCTH U B IPOCTPAHCTBE.
CrnoxeHre U BbIUUTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4Mciio. PaznokeHue BeKTOpa Io
TpEM HEKOMIUIaHapHbIM BekTopaMm. IIpaBuno mapannenenunena. Pemenue 3amay, CBA3aHHBIX C
IIPUMEHEHHEM IIpaBWJI JEUCTBHN C BeKTopamu. IIpsmoyrosibHass cucrema KOOpAWMHAT B
npoctpanctee. Koopaumuarel BekTopa. lIpocreitiumne 3agaun B KOOpAMHATaX. YTOJI MEXIY
BekTOopamu. CKalsipHOE IMPOU3BEIACHUE BEKTOPOB. BbluMciieHHE YIIOB MEXIy HpSIMBIMH U
miockocTAMU. KoopirHaTHO-BEKTOPHBIN METO/] IPU PELIEHUH F€OMETPUUECKUX 3aau.

I[lnanupyemMble pe3y/bTaThl OCBOCHHSI YUeOHOI0 NpeaMeTa

JINYHOCTHBIE Pe3yJIbTATHI:

I'pasicoanckoe socnumanue:

e Cc(hHOpPMUPOBAHHOCTHIO TPAXKIAHCKON TMMO3ZUIIMM OOYYArOIIerocsi Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHHCKOIrO OOLIECTBa, MPEICTaBICHUEM O MAaTeMaTHYECKUX
OCHOBaX (PYHKIIMOHUPOBAHMSI PA3IUUHBIX CTPYKTYP, SIBJICHUM, TPOIIEAYP TPAKIAHCKOTO
obmectBa (BBIOOPHI, OMPOCHI M Tp.), YMEHHEM B3aWMOJICHCTBOBATh C COIIMAIBHBIMU
WHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIMAMU U HA3HAYECHUEM.

Ilampuomuueckoe gocnumanue:

e Cc(hHOpPMHUPOBAHHOCTHIO POCCHUHCKOW TpaKIaHCKOW HUIACHTUYHOCTH, VYBOXKEHUS K
MPOIIJIOMY M HACTOSIIEMY POCCHHCKOW MaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHHUSIM POCCHUMCKMX MAaT€MaTUKOB M POCCHMCKOM MaTeMaTHYECKOW IIKOJbI, K
WCIOJIb30BAHMIO ATHX JIOCTIDKEHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH.

Jlyxoeno-upaecmeennoe gocnumanue:

® OCO3HAHMEM JYXOBHBIX IIEHHOCTEH poccHiicKoro Hapona; c(hOpMHPOBAHHOCTHIO
HPAaBCTBEHHOTO CO3HAHMS, 3TUYECKOrO IIOBEIACHUS, CBA3AHHOIO C MPAKTHYECKUM
IIPUMEHEHHEM JIOCTHKEHUI HAYKH M JESITEIIbHOCTBIO YYEHOrO; OCO3HAHUEM JIMYHOTO
BKJIaJ]a B TIOCTPOEHUE YCTOMUMBOTO OyayILEero.

Ocmemuyeckoe eocnumanue:

® OCTETMYECKMM OTHOLIEHWEM K MHUpPY, BKIIOUYas OCTETUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJay, PEUICHHUH, pacCyK/IeHUM; BOCIPUUMYHBOCTBIO K
MaTeMaTHYE€CKUM acCleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

Quzuueckoe gocnumanue:

e chOpPMUPOBAHHOCTHIO YMEHHUS TMPUMEHATH MAaTeMaTHYeCKHe 3HAHUS B HHTepecax
3I0pOBOr0 M 0Oe30macHoro obpa3a >KM3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY
3I0pOBbIO  (3I0pOBOE TUTaHHE, COAJTAaHCHUPOBAHHBIA PEXKUM 3aHATHH U OTIbIXA,
perynspHas ¢u3MyecKas aKTUBHOCTh); (DU3MUECKOTO COBEpIICHCTBOBAHUA, MU
3aHATUSAX CIOPTUBHO-03J0POBUTEIBHON AESITEIBHOCTHIO.

Tpyoosoe 6ocnumanue:

® TOTOBHOCTBHIO K TPYAY, OCOBHAHHEM IIEHHOCTH TPYI0JIIO0MS; UHTEPECOM K Pa3IMuHBbIM
chepam mpodecCHOHATbHONH JEATENbHOCTH, CBSI3aHHBIM C MaTeMaTHKOW U eé
MPUJIOKEHUSIMU, YMEHHEM COBepIIaTh OCO3HAHHBIA BBIOOp Oymymieil mpodeccun u
pean30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IUIAHBI; TOTOBHOCTBHIO U CIIOCOOHOCTBIO K
MaTeMaTH4eCKOMY OOpa30BaHHUIO M CaMO0Opa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HH,
TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]]a4 MaTeMaTHYECKOM
HaIpaBJIEHHOCTH.

Oxonoeuueckoe socnumanue:



C(bOpMI/IpOBaHHOCTBIO 9KOJIOTHUYECKOM KYyJIbTYypbl, IOHUMAaHUEM BJIMAHUA COLHAJIBHO-
SKOHOMUYECKHUX TMPOIECCOB HA COCTOSHHE NPUPOJHOM M COLMAIBHOW Cpeibl,
OCO3HAHMEM TIJIOOAIBHOTO XapakTepa OHKOJIOTWUYECKUX MpoOieM; opueHTauued Ha
MPUMEHCHHE MAaTEMaTHYECKUX 3HAHWHU JJIs pelieHHs 3aJa4 B 00JacTH OKpYKaroIlien
CpCabl, IUIAHUPOBAHHA TIOCTYIIKOB W OLOCHKHW HX BO3MOXHBIX HOCJIGIICTBPIP'I JJIA
OKpYKaroIlEel Cpeibl.

UeHHOCWlu HAY4YHO20 NO3HAHUAL:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH U OOLIECTBEHHON MPAKTUKHU, IOHUMAaHUEM MaTEMAaTUYECKON HayKu Kak
cdeprl 4eIT0BEYECKOM NEesITeIbHOCTH, 3TAloOB €€ pa3BUTHS U 3HAYMMOCTH /ISl Pa3BUTHSA
LABWIN3ALMU; OBJIAJCHUEM SI3BIKOM MAaTEMaTUKH M MAaTEMAaTHYECKOW KyJIbTypOW Kak
CPEICTBOM  IIO3HAHMS  MHpPA; TOTOBHOCTBIO  OCYIIECTBIIATH  IPOEKTHYKO H
HCCIEA0BATENbCKYIO ACSITENIBHOCTh MHANBUAYAIBHO U B TPYIIIIE.

MeTanpeaMeTHblIe pe3yabTaThl:
Ilo3nasamenvhbvie yHugepcaibHvle yueoHvie 0elicmaus
Basoswvie nocuueckue oeticmeusi:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBbIC MPU3HAKH MaTEMAaTUYECKUX OOBEKTOB,
TOHSATHN, OTHOIICHHH MEXIYy TMOHATHAMH; (DOPMYIHPOBATH OMpPEACICHUS TOHSITHI;
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(PUKAIIUHA, OCHOBAHUS JJIsI 000O0IICHUS
Y CPaBHEHHSI, KPUTEPUHU TTPOBOIMMOTO aHAJN3a;

BOCTIPUHUMATH, (HOPMYITHPOBATh U TPEOOPA3OBHIBATH CYXKIACHHS: yTBEPAUTEIBHBIC U
OTpHIIATENbHBIE, CIMHIUYHBIE, YaCTHBIE U OOIIUE; YCIOBHBIE;

BBISIBJISITH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTUBOPEUNs B aKTax,
JAHHBIX, HAOMIONEHUSAX U YTBEPXKICHUSX; MpeiaraTb KPUTEPUU [UISl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

JieNiaTh BBIBOJBI C HCIIOJb30BAaHHEM 3aKOHOB JIOTUKU, NEAYKTUBHBIX U WHIYKTUBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUEHUI TI0 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MAaTEMaTHUECKUX YTBEPXKIEHUH (TpsMble
U OT TMPOTHBHOIO), BBICTPaMBATh apPryMEHTAllMIO, MPUBOAUTH MPHUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHbIE CY)K/ICHHUS U BBIBOJIBI;

BBIOMpATh CMoco0 pelieHus y4yeOHOH 3amauu (CpaBHHUBATh HECKOJBKO BapUaHTOB
pelieHus, BIOUpaTh HanboJee MOAXOMAUINI C YUETOM CaMOCTOSITENIbHO BBIIACIECHHBIX
KpUTEPHUEB).

Basosvie ucciedosamenvckue oeticmeust.

WCIIOJIb30BAaTh  BOMPOCHI  KAaK  HCCIIENOBAaTENbCKUA  MHCTPYMEHT  IIO3HAHUS;
(dbopMynupoBaTh BOIMPOCHI, (PUKCHpYIOIUME MPOTUBOPEUHE, MPOOIeMy, YCTaHABIUBAThH
HUCKOMOE M JaHHOoe, (OpMHpOBATH TUIIOTE3y, APTYMEHTUPOBATh CBOKO TO3HIIMIO,
MHEHUE;

MIPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, HCCIEeI0BaHUE TIO
YCTaHOBJICHHIO OCOOCHHOCTE MaTeMaTH4ecKoro oOBeKTa, SBJIEHHS, Ipoliecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEX 1y 0ObEKTaMH, SIBICHUSMU, IPOIIECCAMU;
CaMoOCTOSITENIBHO  (popMynupoBaTh 0000IIEHHUS ¥  BBIBOJBI MO  pe3yabTaTaMm
MPOBEIEHHOTO HAOIIOCHHUS, UCCIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTh MOTYYEHHBIX
pE3yNbTaTOB, BHIBOJOB U 0000IIEHU;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOILIECCA, a TAKKE BbIABUTATh MPEANOI0KEHHS
0 €ro Pa3BUTHUU B HOBBIX YCIOBUSIX.

Paboma c ungopmayueri:

BBIABJIATH I[e(I)I/ILII/ITLI HH(bOpMaHHH, JaHHBIX, HCOGXOI{I/IMLIX IJIsL OTBCTAa Ha BOIIPOC U
JUIA pCIICHUSA 3a1avu;



e BpIOMpaTh WHGOPMAIMIO W3 HCTOYHUKOB PA3UYHBIX THUIIOB, AaHAIU3UPOBATH,
CUCTEeMATHU3UPOBATh M WHTEPIPETUPOBATH MH(YOPMAIMIO Pa3IUYHBIX BUIOB U (hopm
MIPE/ICTaBIICHUS;

® CTPYKTYpUpOBaTh WHPOPMAIMIO, TPEACTABIATH €€ B  pasNUYHBIX  (dopMmax,
WUTIOCTPUPOBATH TPadUICCKH;

® OIICHMBATh HAAGKHOCTh HH(GOPMAIMKA TIO CAMOCTOSITENILHO CHOPMYIHPOBAHHBIM
KPUTEPHSIM.

Kommynuxamusnvle ynusepcanvuvie oeiicmsust
Obwenue:

® BOCHpPUHUMATH U (GOPMYIUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBHUSIMHU U ICIISIMH
OOIIeHus; SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHUS B YCTHBIX U
MMACbMEHHBIX TEKCTaX, JIaBaTh MOSICHEHUS TI0 XOJy pelIeHUs 3a7add, KOMMEHTHPOBATh
MIOJTY4EHHBIN pe3ynbTar;

e B X0Jie 00CYX/IEHHUS 33/aBaTh BOMPOCHI IO CYHIECTBY 0OCYKIa€MOI TEMBI, IPOOIIEMBI,
penraeMo¥ 3aaun, BRICKa3bIBATh UJICH, HAIICJICHHBIC HA ITOMCK PEIICHUS; COTIOCTABIIATh
CBOM CYXJICHHS C CYXXICHHUSIMH JAPYTUX YIACTHUKOB JHAIIOTA, OOHAPYKUBAThH Pa3IHINe
M CXOJICTBO TIO3WIIMI,; B KOPPEKTHOW ¢dopMe (HOpMYITHpPOBATH PA3HOIIIACHS, CBOHU
BO3PAXKCHHS,;

® TIPEJCTABJIATH PE3yIbTAaThl PEIICHHS 33Jla4d, SKCIICPUMEHTA, UCCIICIOBAHMS, TTPOCKTA;
CaMOCTOSITSIIBHO BBIOMpATh (opMaT BBICTYILICHUS C yIETOM 3aJad MPe3CHTAIMHA |
0COOEHHOCTEHN ayAUTOPHH.

Compyonuyecmeo:

® TIOHMMATh U UCMOJIH30BaTh MPEUMYILECTBA KOMAHAHON ¥ UHINBUYaTbHOU pabOTHI IIpH
pelieHny yueOHBIX 3aa4; IPUHUMATh 1I€Jh COBMECTHOM JEsTeNbHOCTH, MJIaHUPOBATh
OpraHM3aIMI0 COBMECTHOM paboThl, pachpenensTh BHIbI paboOT, JOTOBapUBAaThCS,
00CYX1aTh MPOIECC U Pe3yabTaT paboThl; 00001IaTh MHEHHS HECKOJIBKHX JTIOJICH;

® yYacTBOBAaTh B IPYMIOBBIX hopMax paboThl (00CYX ACHHUS, 0OMEH MHEHUM, «MO3TOBBIC
LITYPMbI» U UHBIE); BBIOJIHATH CBOIO YacTh pabOThl U KOOPAWHUPOBATH CBOU JEHCTBUS
C IpYrMMH 4WICHaMU KOMaHJbl; OLECHUBATh KAUeCTBO CBOET0 BKJIaJa B OOIMIUNA MPOAYKT
10 KPUTEPUSIM, CPOPMYITHUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHSL.

Pecynamusnvle ynusepcanvhvle deticmeaus
Camoopeanuzayusi:

® COCTaBIIATH IUIaH, AITOPUTM PEIICHHUS 3a]laul, BEIOUpaTh crioco0 peuieHus ¢ yuéTom
HMMEIOILIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BapUaHThI PELICHUN ¢ yu€TOM HOBOI HH(OPMALIHH.

Camoxkoumponb:

e BJAJIETh HaBBIKAMHM TO3HABATENIbHON peduieKcud KaK OCO3HAHUS COBEPIIAeMbIX
JNEUCTBUI W MBICIUTENBHBIX MPOIECCOB, HX PE3ylbTaTOB; BIAJETh CIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIS Mpolecca U pe3ylbTaTa peHIeHHs MaTeMaTHuYecKOin
3a/1a4u;

® TpPEIBUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH NPHU PEIICHUH 3a]aud, BHOCUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWIECHHBIX
OIIMOOK, BBISIBICHHBIX TPYTHOCTEH;

® OIICHMBATh COOTBETCTBHE pe3yibTaTa I€Nd M YCIOBUSAM, OOBSICHATH MPUYUHBI
JNOCTYIKEHHS] WM HEJOCTIIKEHUS DPE3YylbTaTOB JEATEIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

IIpenmeTHble pe3yabTaThI:
10 kace
OmnepupoBaTh MOHATUSAME: TOUKA, MPSAMasi, TNIOCKOCTb.



[IpuMeHATh aKCMOMBI CTEPEOMETPUN U CIEACTBUS U3 HUX IPU PELIEHUH ME€OMETPUUECKUX
3azad.

OnepupoBaTb MNOHATUSMM: MAPAJUIEIBHOCTh M MEPHEHAUKYISIPHOCTb MPSAMBIX U
IIJIOCKOCTEM.

KnaccugunuposaTs B3aMMHOE PacIoIOKEHHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh TOHSATHSIMH: JBYTPaHHBIA yroJl, TpaHU ABYTPAHHOTO yria, pedpo
JBYTPAHHOIO yIJIa; JUHEHHBIN YroJl ABYTPaHHOTO yIia; TpajdycHasl Mepa ABYIPaHHOTIO yIJia.

OnepupoBaTh MOHSATUSMH: MHOTOTPAHHUK, BBIMTYKJIBIA M HEBBITYKJIBIH MHOTOTPAHHHUK,
3JIEMEHThHl MHOTOI'PaHHUKA, IPAaBUJIbHBIM MHOTOTPaHHHUK.

PacriozHaBaTh OCHOBHBIE BHJ/IbI MHOTOTPaHHHMKOB (IMpaMuja; Mpu3Ma, HMPsIMOYTOJIbHBIN
napajuiesienumne, Kyo).

KnaccuduiupoBaTh MHOTOTpaHHUKH, BBIOMpass OCHOBaHHS sl KiaccH(PUKaIUU
(BBIMYKJIBIE W HEBBIMYKJIbIE MHOTOTPAHHHWKHW; TIPaBUJIbHBIE MHOTOTPAHHUKH; TMpSMbIE |
HAKJIOHHbIE TIPU3MBI, TApaJJICIIEIUIIE bl ).

OnepupoBaTh NOHATUAMU: CEKYIIas MIIOCKOCTh, CE4EHNE MHOTOTPAHHHUKOB.

OOBACHATH MPUHLMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ysl METO/I CIIE/I0B.

Crpouth cedyeHHs MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE) IJIOCKHE
YepTeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemath 3a7aun Ha HaX0XKJIEHUE TEOMETPUUYECKUX BETUYMH 10 00pa3iiaM WK alropuTMam,
MIPUMEHSS] U3BECTHbIE AHAIWTUYECKHE METOJIbl MPHU PEIICHWH CTAaHAAPTHBIX MaTeMaTHYEeCKHX
3a/la4y Ha BBIYMCIIEHUE PACCTOSHUN MEXIy IBYMsI TOYKaMH, OT TOYKH 10 MPSIMOM, OT TOUKH JI0
MJI0CKOCTH, MEXKIY CKPEIINBAIOIIUMUCS TPSIMBIMU.

Pemath 3a7aun Ha HaX0XKJIEHUE TEOMETPUUYECKUX BEITUYMH 110 00pa3iiaM WK alropuTMam,
MIPUMEHSISI U3BECTHbIE aHAJIMTUYECKHE METOJbI MPHU PEIICHWH CTAaHAAPTHBIX MaTEMaTHUYECKUX
3a/lad Ha BBIUMCJICHHE YIJOB MEXAY CKPEUIMBAIOIIMMUCA MPSAMBIMHU, MEXAYy NPAMONH U
MJI0CKOCTBIO, MEXTY MJIOCKOCTAMU, ABYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI M TIIOIIAN TOBEPXHOCTEH MHOTOTPAHHUKOB (MIpH3Ma, MHUpaMua) C
NpUMeHeHHeM (OpMyJ; BBIUMCIATH COOTHOIIEHUS MEXAy IUIOMAASMH [OBEPXHOCTEH,
00BbEéMaMu IOJIOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh MOHATHSAMH: CHMMETPHUSI B HPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTb
CUMMETPUHU; HEHTP, OCh U TUNIOCKOCTh CUMMETPHUH (DUTYPBHI.

W3Bnekarb, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATh MHGOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX (Urypax, MpeACTaBICHHYIO Ha YepTexkaxX U pUCYHKaX.

[IpumensaTs reomeTpuyeckue (akTbl s pelIeHUusT CTEePeoOMETPUYECKUX  3ajad,
MIPEIOIaraloMX HECKOJbKO IIaroB PELICHUs, €CU YCIOBUS MPUMEHEHHUS 3aJaHbl B SBHOM
dbopwme.

[IpumeHsaTh MpoCTElIINe MPOrpaMMHBIE CPEACTBA W DIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBbI IIPU PEIICHUU CTEPEOMETPHUCCKUX 3a/1a4.

[IpyBOUTE MpUMEpPHl MaTEeMATUYECKUX 3aKOHOMEpPHOCTEH B TPUPOJE U KHU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpuMeHsTh MOJyueHHBIE 3HAHMUS Ha IMPAKTUKE: aHAIW3UPOBATh PEANIbHbIE CUTYAIllUH U
IPUMEHATh  W3YYEHHBIE IIOHATHS B Ipollecce€ IOMCKA  pPEUICHUS  MaTeMaTHYECKU
c(OpMyYIMPOBaHHOW MPOOIEMBl, MOJETUPOBATh pPEAIbHbIE CHUTYyallMd Ha SI3bIKE T'€OMETPHH,
HCCIIEI0BaTh NOCTPOEHHBIE MOJENN C HCIOJIb30BAHUEM TI'€OMETPUYECKHUX IOHATHH U TEOpEM,
anmapara anredpsl; perarb IpakTHYEeCKUe 3aauil, CBSI3aHHbIE C HAX0XKICHUEM T€OMETPUUYECKUX
BEITUYHH.

11 knace

OnepupoBaTh MOHSTHSIMHU: LWIMHPUYECKas IIOBEPXHOCTb, oOpazytomue
LHWIMHAPUYECKOH MOBEPXHOCTH; WINHAP; KOHUYECKask OBEPXHOCTb, 00pa3yrolne KOHUYECKOn
MOBEPXHOCTHU, KOHYC; ChepruuecKasi HOBEPXHOCTb.



Pacnio3znaBars Tena BpamieHus (IIIMHAP, KOHYC, cdepa u map).

OOBSACHATH CIIOCOOBI MOJTYYSHHUS TEJl BPALLICHHSL.

KnaccugumnupoBaTs B3auMHOE pacoyioxkeHne chepsl U MIIOCKOCTH.

OnepupoBaTh NOHSTHUAMMU: IIAPOBON CErMEHT, OCHOBAaHME CETMEHTA, BHICOTA CErMEHTa;
LIapOBOM CJIOM, OCHOBAHHUE IIAPOBOI0 CJI0s1, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boraucnare 00bEMBI M TUIONIAIN TIOBEPXHOCTEH TEJ BpAIIEHUS, TEOMETPUUYECKUX TNl C
MIPpUMEHEHUEM (POPMYIL.

OmnepupoBaTh MOHATHAMH: MHOTOTPAaHHHK, BIIMCAHHBIM B C(epy W OMHCAHHBIA OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK WM TEJIO BPALCHHSL.

BbIauciaTe COOTHOMIEHHS MEXKTy TUTOIIA SIMH MTOBEPXHOCTEH 1 00BEMaMU TTOJ0OHBIX TEIl.

N3o0paxats u3y4aemble (UTYpbl OT PYKH W C TPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
MHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) MJIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTBIX 0OBEMHBIX (PUTYp: BU]L
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUECHHUS TEJ BPAIICHUS.

W3Bnekarb, MHTEPIpETUPOBaTh U MpPeoOpa3oBbIBaTh MHGOPMAILUIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX QUrypax, MPeJICTaBICHHYIO Ha YEPTEKaxX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BEIMONHATE ASHCTBUS CIIOXKEHHUS BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOKEHHS BEKTOPA
Ha 4YMCII0, OOBSICHATH, KAKUMU CBOMCTBAMU OHM 00J1a/1a10T.

[IpuMeHATH MpaBWIIO NapAIIIENIEUIEAA.

OnepupoBaTh HOHATHUSIMHU: JEKAPTOBBI KOOPAWHATHI B IMPOCTPAHCTBE, BEKTOpP, MOAYJb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YroJl MEXJy BEKTOpamH, CKallsipHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTe cyMMy BEKTOPOB M IPOM3BEIECHHE BEKTOpPA HA YUCIIO, YIOJ MEX]y BEKTOPaMH,
CKaJIIPHOE IPOU3BEICHHE, PACKIIAIBIBATE BEKTOP 110 IBYM HEKOJIJIMHEAPHBIM BEKTOPaM.

3a7aBaTh IVIOCKOCTh YPaBHEHUEM B IEKapTOBOM CUCTEME KOOPAMHAT.

[IpumensaTh reoMmerpuyeckue (akTel Ui pELIEHHUs CTEPEeOMETPUYECKHX —3ajad,
IPEINOoJarallliX HECKOJIBKO LIaroB pEIICHUs, €CIM YCIOBUS NPUMEHEHMs 3a/laHbl B SIBHOM
dbopwme.

Pemare npocreiiimme reoMeTpuyecKre 3a1aund Ha MIPUMEHEHHE BEKTOPHO-KOOPAWHATHOTO
MeToJa.

Pemate 3amaum Ha J0Ka3aTeNbCTBO MATEMaTUYECKMX OTHOLIEHMM M HaxOXJICHHE
reOMETPUYECKUX BEJIMYMH M0 00pas3laM WM alropuTMaMm, IPUMEHssT U3BECTHbIE METOJbl IIpU
pelLIeHNH CTaHAAPTHBIX MaTeMAaTUYECKUX 3a/1ay.

[IpuMeHnsaTh mpocTeiilre NporpaMMHbIE CPEACTBA M NIEKTPOHHO-KOMMYHMKALIMOHHbBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUECKUX 3aay.

[IpuBoauTh mpHUMEpbl MaTEMaTHMYECKMX 3aKOHOMEPHOCTEH B MPHUPOJE M KHU3HH,
pacrio3HaBaTh MPOSIBJICHNUE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh MOJydeHHBbIE 3HAHUS HAa IPAKTUKE: aHAJIU3UPOBATh pEajbHblEe CUTYyallUUd U
IPUMEHATh M3y4YE€HHBbIE IOHATUA B  IpollecCe IIOMCKAa pELIeHHs  MaTeMaTHYeCKU
c(OpMyJIMPOBaHHONW MPOOIEMBl, MOJIEIUPOBATh pPEAlbHbIE CUTyallMd Ha SI3bIKE T'€OMETPHH,
UCCIIeI0BaTh MOCTPOCHHBIE MOJIENM C HCIOJIb30BAaHHMEM T€OMETPHUYECKUX MOHATHUH M Teopem,
anmapara anredpsl; perars IpakTHYeCKUe 3a7auk, CBSI3aHHbIE C HAXOXKAEHUEM IeOMETPUUYECKUX
BEJIMYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 kaace

Ne HaumenoBanue KoauvecTBO yacon JyekTpoHHbIe (LM(PPOBHIE)
B pa3aesioB U TeM B Koutp IpakT o0pa3oBaTe/ibHbIE PeCypPChI
NPOrpamMmal cero PadoThI padoThI
. BBencHuE B 10 2;[335://resh .edu.ru/subject/lesson/4756/st
CTCPCOMCTPUIO https://m.eds00.ru/1c209e37
IIpsiMbIe ¥ TIITOCKOCTH https://m.edsoo.ru/1c209e37
) B IIPOCTPAHCTBE. 12 1 https://resh.edu.ru/subject/lesson/6065/st
[TapannensHOCTH art/125651/
HPSIMBIX U IJIOCKOCTEN
https://resh.edu.ru/subject/lesson/4724/st
g | [MHepmemmmkymsprocts |, art/20411/
IPAMBIX H IUIOCKOCTCH https:/m.edso0.ru/1c209e37
Vel MexIy https://resh.edu.ru/subject/lesson/6063/st
4 MPSIMBIMU U 10 1 art/21120/
[UIOCKO CTSIMHE https://m.edsoo.ru/1c209e37
https://resh.edu.ru/subject/lesson/6018/st
5 MHororpaHHUKH 11 1 art/221550/
https://m.edsoo.ru/1¢209e37
. https://m.edsoo.ru/1c209e37
6 O6nEMT 9 1 https://resh.edu.ru/subject/lesson/4904/st
MHOTOTPaHHUKOB art/
IToBTOpEHUE: https:/m.eds00.ru/1c209e37
7 CEYECHHUS, PaCCTOSHUS 4 1 https://resh.edu.ru/subject/lesson/4911/st
¥ YIJIBI art/23300/
HTroro 68 5 0
TEMATHYECKOE IIVIAHUPOBAHUE
11 kaacc
No HaumeHnoBanue KoJsnvecTBo 4acon DyekTpoHHbIE (LM(PPOBLIE)
- pa3/iesioB U TeM B Koutp IpakT o0pa3oBaTe/ibHBIE Ppecypchl
NporpamMmal cero padoThI padoThI
https://m.edsoo.ru/1c209e37
1 Tena Bpamenus 12 https://resh.edu.ru/subject/lesson/6300/st
art/22490/
https://resh.edu.ru/subject/lesson/5629/st
2 OO0BEMEI Ten 5 1 art/23082/
https://m.edsoo.ru/1c209e37
BekTopbl ¥ KOOpAUHATHI https://resh.edu.ru/subject/lesson/5724/st
3 10 1
B POCTPAHCTBE art/21892/
https://m.edsoo.ru/1c209e37
[ToBTOpEHUE, https://resh.edu.ru/subject/lesson/4903/st
4 00001eHuE, 7 1 art/22646/
CUCTEMATH3alUs 3HAHUNI https://m.edsoo.ru/1c209e37
HToro 34 3 0
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