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IosicHUTEILHAA 3aIIUCKA

PaGouass mporpamma ydeOHOTO Kypca «['eomerpusi» 0a30BOro ypoOBHS st
oOyuaroruxcst 10-11-x xkmaccoB MAOY COI Ne35 um. A.Jl. be3kpoBHOro
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMHU:

o ®enepanpHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBaHUU B
Poccniickon @enepanum»;

o mpukaza MwunoOpnayku ot 17.05.2012 Ne 413 «O06 yTBepkIeHUU
(denepaibHOrO0  TOCYJIapCTBEHHOIO0  00pa30BaTEIbHOTO  CTaHJapTa
cpeaHero oOiero o00pa3oBaHus» (C HM3MEHEHUSIMH, BHECEHHBIMU
npukazoM MunmnpocsenieHus ot 12.08.2022 Ne 732);

o mpukaza MunmnpocsenieHus: ot 18.05.2023 Ne 371 «O06 yTBepxkIeHUn
denepanbHOM  00pa30BaTENbHONM HPOrpaMMbl  CPEJHET0  OOLIETo
o0Opa3oBaHUs;

o mpukaza MunnpocsenieHus: ot 22.03.2021 Ne 115 «O6 yTBepkaeHuu
[Topsinka opraHM3alMM W OCYIIECTBIEHHS  0Opa30BaTEIbHOMN
NEeSATEIbHOCTH IO OCHOBHBIM 00II€00pa3oBaTEIbHBIM IIPOrpaMMaM —
oOpa3oBaTeIbHBIM MpOrpaMMaM HAuyaJlbHOTO OOIIEro, OCHOBHOTO
o0111ero U cpeiHero o011ero o0pa3oBaHus;

o CII 2.4.3648-20 «CaHUTapHO-3MUJIEMHUOIOTHYECKUE TpeOOBaHUSA K
OpraHM3alMsIM BOCIUTAHUS W OOy4YEHUS, OTAbIXa M O3I0POBJICHHS
JneTeldl W MOJIOEKW», YTBEPKICHHBIX IMOCTAHOBJICHUEM TJIABHOTO
caHuTapHoro Bpada ot 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «I'urmeHuvyeckue HOPMATHUBBI U TPEeOOBAHUS K
oOecrieyeHnto 0e30MacHOCTH W (W) OE3BPEIHOCTH [JIsi YelloBeKa
dakTopoB cpenbl OOUTaHMSD), YTBEPAKACHHBIX IOCTAHOBJICHUEM
TJIABHOTO caHuTapHOro Bpaua ot 28.01.2021 Ne 2;

o KOHIICTIIMU Pa3BUTHsI MAaTeMaTH4YECKOro oOpa3oBaHUs, YTBEPKIACHHON
pacniopstkenueM [IpaButensctBa ot 24.12.2013 Ne 2506-p;

e y4eOHOro IUIaHa CpeaHero oOIIero oO0pa3oBaHUsA, YTBEPKIACHHOTO
npukazoM MAOY COIL Ne35 um. A.Jl. beskposuoro ot 01.09.2023 No
1 «0O06 yTBepKIEHUH OCHOBHON 00pa3oBaTeIbHOM MPOrpaMMBbI
CpeaHero 00111ero 0opa3oBaHuUs;

o (denepanbHOl paboyeit mporpamMmbl ydueOHOro kypca «I'eomeTpus»,
KOTOPBIN BXOJUT B COCTaB yueOHOro npeamera «MaTemaTukay.

PaGouass  mporpamma  opueHTHpOBaHa  Ha  IEJEBbIE  NPHOPHUTETHI,
chopmynupoBaHHbie B (emepanbHO pabodeil mporpamme BOCIHUTAHUS U B
paboueii nmporpamme Boctimtanusi MAQOY COIII Ne35 um. A.JI. beskpoBHOTrO.
PaGouass mporpamma ydeOHOTO Kypca «['eomerpusi» 0a30BOro ypoBHS st
obyuarommxcst 10-11-x kmaccoB paspaboraHa Ha ocHoBe DenepanbHOrO



rocyJapCTBEHHOr0  0Opa3oBaTEIbHOrO  CTaHAApTa  CPEeAHEro  oOWIEero
o0pa3oBaHMsl, C y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUMN, TPEIBIBIICMBIX
K MaTeMaTH4eCKOMY OOpa30BaHWIO, W TPATUIIUNA POCCHUCKOTO 00pa3oBaHUS.

Peanuzanus MIPOrpaMMBbl obecrieynBaeT OBJIAJICHUE KJIFOYEBBIMU
KOMITETEHIIUSMH, COCTABJISIONIMMU OCHOBY JIJISl CAMOPA3BUTHUS U HETIPEPHIBHOTO
oOpazoBaHus, [EJIOCTHOCTh OOLIEKYIbTYPHOTO, JMYHOCTHOTO U

IIO3HABATCIILHOI'O PA3BUTHA JIMYHOCTH 06yqaloumxc;1.

BaxknocTe y4ueOHOro Kypca TEOMETpHUM Ha YPOBHE CPEIHETO OOIIero
oOpa3oBaHusi 00YCIIOBJICHA MPAKTHUECKON 3HAYUMOCTBIO METANpPEIMETHBIX U
MPEAMETHBIX PE3yJIbTATOB 00yYEHUsS F€OMETPUM B HAIIPaBICHUU JTUYHOCTHOTO
pa3BuTHs oOywaromuxcs, (GopMuUpoBaHHs (YHKIHOHATIBHOM MaTEeMaTUYECKON
IPAMOTHOCTH, HM3yY€HHUS JIPYyruX Y4YeOHbIX JAUCHUIUIMH. Pa3Butue vy
oOyyaroluxcsi TPaBUWIBHBIX MPEACTABICHUN O CYIIHOCTH M IPOUCXOXKICHUU
r€OMETPUUYECKUX aOCTpaKLMW, COOTHOIIEHWU pEalbHOIO0 U  HJIEaJIbHOTO,
XapakTepe OTPaXCHUs MAaTeMaTH4YeCKOW HayKOW SBJIEHMH U IPOLECCOB
peanbHOr0 MHUpA, MECTE T€OMETPUU B CUCTEME HAayK M POJIM MAaTEMaTUYECKOTO
MOJICIMPOBAaHUSI B HAay4yHOM TIO3HAHMM M B NPAKTHKE CHOCOOCTBYET
(OpMUPOBAHHIO HAyYHOTO MHPOBO33PEHHUS Y4YalllUXCs, a TakKe KayecTB
MBIIUIEHUS, HEOOXOAUMBIX IS aJalTalliid B COBPEMEHHOM OOILIECTBE.

['eomeTpus siBnsieTCs OAHMM W3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETrO
oOmero o0pa3oBaHMs, TaK Kak OOECHeYMBAET BO3MOXKHOCTb HM3YYEHHUS Kak
JUCIMIUTAH €CTECTBEHHO-HAYYHON HAMPABICHHOCTH, TaK U TYMaHUTapPHOM.

Jlornyeckoe MbIuieHHe, QOpMUpPYyeMOe TMpPU HM3YYCHUH OOYYAOIIMMUCS
MOHSATUMHBIX OCHOB TE€OMETPUM M TOCTPOCHHM ILETMOYKH JIOTUYECKUX
YTBEPKACHUM B XOJAE PEIICHUS FT€OMETPUYECKUX 3a7ay, YMEHUE BbIJIBUTATh U
ONPOBEPraTh TMIIOTE3bl HEMOCPEACTBEHHO HCMOJIB3YIOTCA MPU PEIICHUH 3a1a4
€CTECTBEHHO-HAYYHOTO IIUKJIA, B YACTHOCTHU U3 Kypca (QDU3UKHU.

YMeHue OpHEeHTHPOBATHCA B MPOCTPAHCTBE UIPACT CYIIECTBEHHYIO POJIb BO
BCEX 00JIaCTAX NEATENbHOCTH uenoBeka. OpreHTalis YeJoBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJIMMOE YCJIOBHE €r0 COLMAIBLHOTO ObITHA, (hopma
OTpPaXEHUS OKPY’KAIOLIET0 MHUPA, YCIOBUE YCIEUIHOTO MO3HAHUS U aKTUBHOTO
npeoOpa3oBaHus JeHCTBUTENBHOCTH. OneprupoBaHHe NPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BHUJIbI YYEOHOW W TPYIOBOM N1€ATEIBLHOCTH,
ABIISICTCS OJHUM W3 MPO(ECCHOHATHFHO BaXXHBIX KAueCTB, MOATOMY aKTyallbHa
3a7a4a (GOPMUPOBAHUS Y OOYUYAIONIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJAHOCTH OOpPA3HOTO MBIIUICHUST — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJIFOTOBKE K NMPAKTUUYECKON JAESTEIbHOCTH [0 MHOTMM HaIPaBIICHHUSM.

[lesb ocBOGHUS pOrpaMMbl yaeOHOTO Kypea «I eoMeTpusdy Ha 6a30BOM ypOBHE
oOyueHuss —  oOmeoOpa3oBaTebHOE U OOUIEKYJIbTypHOE  pa3BHUTHE



oOyuaromuxcst 4yepe3  oOecliedyeHHe BO3MOXKHOCTH  NPUOOPETEHUA U
WCMOJIb30BaHUSI CUCTEMATUYECKUX TE€OMETPUYECKMX 3HAHUM W JICMCTBUH,
cnenuUUHbIX ~ TEOMETPHUHM, BO3MOXKHOCTH  YCHCIIHOTO  MPOJODKCHHS
o0pa3oBaHUsI 1O CHEUUAIBHOCTAM, HE CBS3aHHBIM C  MPHUKIAJIHBIM
HCIIOJ30BaHUEM T'€OMETPHHU.

[IporpaMmma 10 TreoMeTpud Ha 0a30BOM YpOBHE IMpeIHAa3HAuYCHA IS
oOydarolmuxcst CpeAHed  IIKOJbl, HE HCIBITHIBABIIUX  3HAYUTEIHHBIX
3aTpyJHEHUI Ha ypOBHE OCHOBHOTO oOmIero obpa3zoBaHus. TakuM 00paszoMm,
oOyyaromirecss Ha 0a30BOM YpOBHE JOJIKHBI OCBOUTH OOIIME MaTeMaTHYECKHUE
YMEHHsI, CBSI3aHHBIC CO CHEIM(PUKON TeOMETPUH U HEOOXOAUMBIE TS )KU3HU B
coBpeMeHHOM obmmecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTH H3yUUTh
reoMeTpuio 0oJiee rIy0OKO, €CIM B TaJIbHEHIIIEM BO3ZHUKHET HEOOXOJIUMOCTh B
reOMETPUUYECKUX 3HAHUSIX B MPO(ecCHOHATBEHOMN e TENbHOCTH.

JlocTikeHrWe 1ed  OCBOEHHUSI MPOrpaMMbl  OOECIIEYMBACTCA  pEUICHUEM
COOTBETCTBYIOIIMX 3aj1ady. [IpUOpUTETHBIMH 3aJadyaMH OCBOEHHUS Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11-X Kkitaccax sBISIOTCS:

o (GOpMHpPOBAHHE TIPEACTABICHHUS O TEOMETPUU KaK YacTH MHPOBOU
KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

o (opMHUpPOBaHUE MPEACTABICHUS O MHOTOIPAHHHUKAX M TEJlaX BPAIllCHUS
KaK O BaXHEHUIIMX MAaTeMaTHUYEeCKUX MOJENSAX, IO3BOJISIOIMINX
OTMCHIBATh U U3Y4YaTh PA3HBIC SIBJICHUS OKPYKAIOIIET0 MUPA,;

o (GopMHpOBaHME YMEHHUS paAClO3HaBaTh Ha UYEpTEkKax, MOJACIIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

o OBIAJCHME METOJAAMH pEUICHHWs 3aJad Ha TOCTPOSHUS Ha
N300pKEHUSIX TTPOCTPAHCTBEHHBIX (PUTYD;

o (OpPMHpPOBaHHE YMEHHUS OIEPHPOBATH OCHOBHBIMH TIOHATHSIMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

o OBJIAJICHWC aJITOPUTMAMH pCIICHWS OCHOBHBIX THWIIOB  3a/1ady;
dbopMHpOBaHWE YMEHHS TIPOBOIAUTH HECIOXKHBIE JOKa3aTelIbHbBIC
pacCyXKJIeHUsI B XOJIe PEIICHHs] CTEPEOMETPUUECKHUX 3a/ad M 3a7ad C
MIPAKTUYECKUM COJICP’KaHUEM;

e pPa3BUTHE  MHTCIJICKTYAIbHBIX U  TBOPYECKHX  CIIOCOOHOCTEH
OoOy4Jaronuxcsi, TMO3HABATEILHON aAKTHUBHOCTH, WCCIIEIOBATEIBCKUX
YMEHUH, KpUTUIHOCTH MBITIICHUS,

o (¢dopmupoBaHHe  (PYHKIIMOHAIHHOW  TPAaMOTHOCTH,  PEJICBAHTHOU
TEOMETPUU: YMEHHE pACIO3HABATh TMPOSBICHUS TE€OMETPUUECKHUX
MOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pPCANbHBIX JKU3HCHHBIX
CUTYaIUsX U TIPHU U3yUYEHUU JPYTUX YIEOHBIX MPEIMETOB, POSBICHHUS
3aBHCHUMOCTEH ¥ 3aKOHOMEpPHOCTEH, (OpMyIMpOBaTh HMX Ha S3bIKE
T€OMETPUA H CO3/1aBaTh T'E€OMETPUYECKHE MOJIENH, TMPUMEHSITH



OCBOCHHBIM TE€OMETPUYECKUM anmapar [ pEUIeHUs IPAKTUKO-
OpPUEHTUPOBAHHBIX  3aJad, HHTEPIPETHPOBATH U  OLICHHUBATh
IIOJIyYEHHBIE PE3YIIbTATHI.

OTIMYuTENLHOM OCOOCHHOCTBIO IMporpaMmsbl  ABJIICTCA BKIIIOUCHUC B KYpC
CTCPCOMCTPHUHN B HaA4aJIC Cro M3YyUYCHHUA 3aaad, pCIIaCMbIX Ha YPOBHC
HHTYUTHUBHOI'O IIO3HAHUA, U OIIPCACICHHBIM 06pa30M OpraHu30BaHHAA pa60Ta
HaJ HHUMH, YTO CHOCO6CTByeT Pa3BUTHUIO JIOTHYCCKOTO W IPOCTPAHCTBCHHOIO
MBIIJICHHUA, CTUMYJIUPYCT IMMPOTCKAHUC MHTYUTUBHBIX ITPOLIECCCOB, MOTUBHUPYCT
K I[&J'II)HGI\(JIHIGMY N3Yy4CHUIO IIpCAMCTA.

[IpeanouTenue OTHAETCS HATJIAIHO-KOHCTPYKTHBHOMY METOAY OOYy4eHHS, TO
€CThb TEOPETUYECKHE 3HAHUS HMEIOT B CBOE OCHOBE YYBCTBEHHOCTH
IPEAMETHO-TIPAKTUYECKON  NIeITENbHOCTH. Pa3BUTHME  MOpPOCTPAHCTBEHHBIX
NPEACTAaBICHUN Yy YYalluxcsi B Kypc€ CTEPEOMETPUU MPOBOJIUTCS 3a CUET
pelieHusl 3ajlad Ha CO3JjaHue MPOCTPAHCTBEHHBIX OO0Opa3oB W 3ajady Ha
ONepUpOBaHUE NPOCTPAHCTBEHHbIMU 0oOpa3zamu. Co3naHue oOpasa MpOBOAUTCS
C ONOPOM Ha HATJISITHOCTh, a OTMIEPUPOBAHUE 00PA30M — B YCIOBUSX OTBJICUCHUS
OT HarJIAIHOCTH, MBICJIEHHOT'O U3MEHEHUS €0 HCXOJHOTO COAECPIKAHUSL.

OcHoBHBIE cojepkarenbHbie TuHUU Kypca «['eomerpum» B 10-11-x kmaccax:
«MHuororpannukm», «lIpssMple W TUIOCKOCTH B MpPOCTpPaHCTBe», «Tena
BpaleHus», «BekTopel M KOOpAMHATBI B mpocTpaHcTBe». DopMupoBaHue
JOTUYECKUX YMEHUI pacrpeensieTcss He TOJIbKO MO COAepKaTeIbHbIM JINHUSM,
HO U TI0 rojilaM 00y4YeHHUsI Ha YPOBHE CpeIHEro o0IIero oopa3oBaHusl.

Conepxxanne 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM pe3yJbTaTaM
OCBOCHMsI paboyeil MporpamMMmbl, paclpeiesieHHbIM MO0 TrojAaM OOy4eHHs,
CTPYKTYpUPOBAaHO TakuM o00pa3oM, YTOObI OBJIAJICHHUE TE€OMETPUUECKUMHU
HNOHATHUSMHU U HaBBIKAMU OCYILECTBIISUIOCH MOCIEA0BATEIBHO U MOCTYIATENbHO,
C CcoOJIoJeHHeM NpPUHLHMIA TPEEMCTBEHHOCTH, 4YTOObI HOBBIE 3HAHUS
BKJIIOYAIUCh B OOLIyI0  CHUCTEMY T€OMETPUUECKUX  MPEACTaBICHUIN
oOyJaroluxcsi, pacupsis U yriyomnsisi ee, o0pasysi MPOYHbIE MHOXKECTBEHHbBIE
CBSI3H.

Ha u3yuenne reomerpum orBoaurcs 2 yaca B Henenro B 10-M kimacce u 1 yac B
Hezento B 11-M kiacce, Bcero 3a aBa roga ooyuenust — 102 yueGHBIX yaca.

JUis  peanu3anuyd  TpOrpaMMBbl  HUCIIOJIB3YIOTCS yUCOHHWKH, JOMYyIIEHHBIC K
WCIIOJIb30BAaHUIO TIPY PeATH3AIMK UMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTAIHIO
00pa30BaTeNLHBIX MPOrpaMM HAYaJlbHOTO OOIIEro, OCHOBHOTO 0OIIero,
cpemHero  obmero  00pa3oBaHWS —~ OpraHU3AIUSAMHU,  OCYIICCTBIISIOIINMHI

o0pa3oBaTeIbHYIO ACATEIbHOCTh, puKkazoM Munnpocelienus ot 21.09.2022
Ne 858:



o Maremaruka. ['eomerpus, 10 xmacc/Mep3msaxk A.I'., HommpoBckuit
J.A., llononckuii B.b., Axup M.C.; nox pexn. [logonsckoro B.E., OOO
«M3narensckuii nentp "BEHTAHA-TPA®"»; AO «U3paTenscTBO
"I[IpocBenieHue"»;

o Marematuka. I['eomerpus, 11 xmacc/Mep3nsak A.I'., HomupoBckuii
H.A., ITononckuit B.b., Axkup M.C.; nox pexn. [Togonsckoro B.E., OOO
«3narenvckuili neHTp "BEHTAHA-TPA®"»; AO «M3paTenbCcTBO
"IIpocBemieHue" »;

DJIEKTPOHHBIE 00pa30BaTENIbHBIC PECYypChl, JTOMYIICHHBIE K HCIIOJIb30BaHUIO
npu peanuzaiuu UMECIOITUX rOCyJapCTBEHHYIO aKKpEeIUTAIHIO
00pa3oBaTEIbHBIX MpPOrpaMM HAuyalbHOTO OOIIEro, OCHOBHOTO OOIIEro,

cpeaHero ooOuero oopazoanus npukazoM Munmnpocsenienus ot 02.08.2022 Ne
653:

OnexkTpoHHBIM  oOpa3oBaTenbHBIl  pecypc «JlomamHue 3amaHus.
Cpennee ofmiee oOpazoBanme. ['eomerpus», 10-11 kmacc, AO
«3narensctBO "IIpocBeiieHue' »;

Tpenaxep «O6mako 3Hanuii». Maremaruka. 10 kimace, OO0 «DPu3uKoH
JIaby;

Tpenaxep «O6mako 3Hanuit». Maremartuka. 11 kimace, OO0 «DPu3nkoH
JIab»;

DOnexkTpoHHBIA 00pa3oBaTenbHBI pecypc: Poccuiickas 3yeKTpoHHas
mikoua https://resh.edu.ru/subject/17/10/

DOnexkTpoHHBIA 00Opa3oBaTenbHBI pecypc: Poccuiickas 3JeKTpoHHas

wkoJia https://resh.edu.ru/subject/17/11/

IInanupyemMble pe3yJibTaThbl 0CBOEHUsI y4eOHOI0 Kypca
JIM4HOCTHBIE pe3yJIbTaThI

JImdHOCTHBIE pPe3yJIbTaThl OCBOCHHS MTPOrpaMMbl yaeOHOTo Kypca «I'eomeTpus»
XapaKTEepU3yrTCA:

I'paknanckoe BocnuMTaHue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3HUITMN 00YYaIOMErocss Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHUUCKOTO  OOIIECTBA, MPEACTABICHHEM O
MaTeMaTUYeCKNX OCHOBaX (PYHKITMOHHPOBAHUS PA3IMYHBIX CTPYKTYD, SIBJICHUH,
MpoIeyp TPaXTAaHCKOTO oOImecTBa (BBIOOPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJICCTBOBATh C COIMAIBHBIMA WHCTUTYTAMHU B COOTBETCTBHH C UX
(GYHKIUSIMHU 1 HAa3HAYCHUEM.


https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/11/

HanI/IOTI/I‘IeCKOG BOCIIMTAHHE:

c(hOPMHUPOBAHHOCTHIO POCCUNUCKON TPAKJAHCKOW HUJEHTUYHOCTH, YBAXKEHUS K
OpOLUUIOMY W HACTOSIIEMY  POCCHMCKOM  MaTeMaTUKH, LIEHHOCTHBIM
OTHOLIEHUEM K JOCTHUKEHHUSM POCCUHCKUX MAaTEMAaTUKOB U POCCHUUCKOM
MaTEMaTUYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATUX JOCTIKEHUUA B JIPYTUX
HayKaX, TEXHOJIOTHUSX, chepax SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

OCO3HAHUCM AYXOBHBIX HGHHOCTGIZ pOCCHﬁCKOFO HapoJa, C(bOpMPIpOBaHHOCTI)IO
HPaBCTBCHHOI'O CO3HaHUs, OTHYCCKOI'O IIOBCOCHMS, CBs3aHHOI'O C
IMPAKTUYCCKUM IIPHUMCHCHUCM I[OCTI/I}KGHI/Iﬁ HaYKHN U ACATCIIbHOCTBIO YUCHOI'O,
OCO3HAHHUCM JIMYHOI'O BKJIaJa B IIOCTPOCHHUC YCTOI‘/JILII/IBOFO 6y,£[y1uer0.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHWEM K MHPY, BKJIIOYasl 3CTETUKY MaTEMATHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj]ad4, pEIIEHU, paCCyXICHUN;
BOCHIPUMMYMBOCTBIO K MAaT€MaTHUYECKHUM AaCIEKTaM pPa3jInYHbIX BHUOB
HCKYCCTBA.

duznueckoe BOCIIUTAHUE:

COPMUPOBAHHOCTBIO YMEHHUS MNPUMEHSTh MaTeMaTUYeCKUe 3HaHHUS B
UHTEepecax 370poBoro M 0Oe3omacHOro oOpas3a KHU3HH, OTBETCTBEHHOI'O
OTHOIIEHUS K CBOEMY 3JI0POBBIO (310pOBOE NHUTAHHE, COATAHCHUPOBAHHBIN
PEXHUM 3aHITHI U OTIBIXA, PEryJsipHas pu3nyecKasi akTUBHOCTD); (PU3NYECKOTO
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHIOPTUBHO-03/J0POBUTEIBHOM
NEeSATEIBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHUEM IICHHOCTH TPYIOIIOOMSI; WHTEPECOM K
pasnmuyHbIM  chepaM  TPO(PECCHOHATBHON  ACATEIBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUJIOKESHUSIMH, YMCHHEM COBEPINATh OCO3HAHHBIA BHIOOD
Oynymieit npodeccun W peaau3oBBIBAaTh COOCTBEHHBIC >KU3HEHHBIC IIJIAHBI;
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTUYeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKHUX 33J1a4 MaTEMaTHICCKON HApaBJICHHOCTH.

IK0JIOrHYecKoe BOCIIUTAHHUE:



c(hOPMHUPOBAHHOCTHIO IKOJOTHYECKON KYJIBTYphl, TOHUMAHUEM BIIMSHUS
COLMAIBHO-D)KOHOMUYECKUX  IPOLUECCOB HA COCTOSIHHUE IMPUPOJHOM H
COLIMAJIBHOM CpEelibl, OCO3HAHUEM TIJI00ATBHOIO XapakTepa HKOJIOTUYECKUX
npoOJjieM; OpHUEHTAllMe Ha TMPUMEHEHWE MATEeMATHUYECKUX 3HAHUM IS
penieHus 3a1a4d B 00JaCTU OKPY’KAIOIIEH cpesibl, MIIaHUPOBAHUS MOCTYNKOB U
OLICHKM UX BO3MOJKHBIX IMOCIICICTBUN I OKPYKAIOIIEH CPEBI.

HCHHOCTI/I HAYYHOI'0O NO3HAHUSA:

C(OPMUPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSl HAyKH M OOIIECTBEHHOW MpPAKTHKH, MOHUMaHHEM
MaTeMaTHYeCKOM HAayKu Kak cQepbl YeIOBEUYECKOH NeATEIbHOCTH, ITAIlOB €€
pPa3BUTHSI U 3HAYMMOCTH Ui PAa3BUTHUS IUBWIN3ALWHU; OBJIAICHHEM SI3BIKOM
MaTeMaTHUKHd U MaTeMaTHYeCKOH KyJbTYpOH Kak CpEICTBOM IO3HAHHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M MCCIIEIOBATENBCKYIO JACSITEIbHOCTD
WH/IUBUyaTbHO U B TPYIIIIC.

MeranpeaMeTHble pe3yJbTaThI

MertanpeameTHble  pe3yJabTaTbl OCBOCHHMS IPOrpaMMbl  yuyeOHOro Kypca
«I"'eomerpus» XapaKTepU3yrTCs OBJIaICHUEM YHUBEPCAIBHBIMU
NMO3HABATEJIBLHBbIMU JICUCTBUAMHU, YHUBEPCAIBHBIMH KOMMYHUKATHBHBIMU
NENCTBUSMH, YHUBEPCAIBHBIMHU PETYISATUBHBIMU ACHCTBUSIMU.

1) YHuBEpCanbHbIE NO3HABATE/ILHbIEC JEUCTBUA, 00ecreynBaT
dbopmupoBaHre 0a30BBIX KOTHUTHBHBIX MPOIECCOB OOydaromuxcs (OCBOCHUE
METO/ZIOB  TO3HAHUS  OKPYXKAIOIIEr0 MHpa; MPUMEHEHHUE JIOTUYECKHUX,
MCCJIEI0BATENbCKUX ONepalil, yMeHui padboTtaTh ¢ HHpOpMaIHeil).

Ba3oBble Jiornyeckue 1eicTBUA:

e BBISBJISATH u XapaKTEepPU30BaTh CYIIECTBEHHbBIC MPU3HAKU
MaTeMaTUYECKUX 0ObEKTOB, MOHATUN, OTHOIIEHUNH MEXY MOHITHUSIMU,
dbopMyIMpOBaThH OIpEICIICHUS TIOHSITUH; YCTaHaBJIUBATh

CYIIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIIMK, OCHOBAHUS JJIT 0000IICHUS
Y CpaBHEHUS, KPUTEPHUH MMPOBOJIUMOTO aHAIN3A;

e BOCHPHHHMATh, (GOPMYIUPOBATh H MPEOOPa3OBBIBATH CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATEIbHBIC, CIUHUYHbBIE, YaCTHBIC U 00IIHne;
YCIIOBHBIE;

e BBISBISATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3U U
npoTtuBopeurss B (pakTax, JaHHBIX, HAOJIOJCHUSAX U YTBEPKICHUSAX;
npemjiaraTh  KpUTEPUM IS BBISIBJICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;



e JICNIaTh BBIBOJABI C HMCIOJIH30BAHMEM 3aKOHOB JIOTWKH, JCTYKTUBHBIX H
WHIYKTUBHBIX YMO3aKITIOUCHHH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

e TIPOBOOUTH  CAaMOCTOSITEIBHO  JOKA3aTeIhCTBA  MaTEeMaTHYECCKUX
yTBEpXKICeHU  (TpssMble W OT  TPOTUBHOTO),  BBICTpaWBaTh
apryMEHTAaIlMI0,  MPUBOJAWTH  TPUMEPHl W KOHTPIPHUMEPHI,
00OCHOBBIBaTh COOCTBCHHBIE CYXJICHHUSI U BHIBOIBI,

e BBIOMpaATh CIOCOO pelIeHus y4eOHOM 3amayu (CpaBHUBATh HECKOJBKO
BapHAHTOB pEIICHHUs, BHIOMpaTh HamOoOJiee MOAXOIANINA C Y4ETOM
CaMOCTOSTEILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBrlIe ucciieqoBareLCKHe J1eiCTBUA:

e HCIIONB30BaTh BOINPOCHI KaK HCCIENOBATEIbCKHUI  MHCTPYMEHT
MO3HaHUA;, (OPMYJIHPOBATH BOMPOCHI, (PUKCUPYIOIINE MPOTUBOPEUNE,
npoOieMy, yCTaHAaBIMBATh KMCKOMOE U JaHHOE, (OpPMHUPOBATh
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

e TMPOBOAUTH  CAMOCTOATEIIBHO  CIUIAHUPOBAHHBIA  AKCIEPUMEHT,
UCCJIEIOBAHUE [0 YCTAHOBJIEHUIO OCOOEHHOCTENM MaTEeMaTUYECKOIO
00bEKTa, SBJICHUS, MPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00bEeKTaMHU, SIBJICHUSIMH, MPOIIECCAMU;

e CaMOCTOATENIBHO  (opMynaupoBaTh O00O0OIIEHUS] ¥  BBIBOABI IO
pe3yibTaTaM IMPOBEACHHOIO HAOJIIO/IEHUs, MCCIIEOBAaHUS, OLEHUBATH
JIOCTOBEPHOCTH MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUIA;

¢ IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCca, a TAKKE BBIIBUTATh
MPEATNOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora c nndopmanueii:

e BBIABIIATH MeUIUTH MHPOpPMAIUH, JaHHBIX, HEOOXOIUMBIX IS OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

o BBIOMpaTh HMHPOPMAIUIO W3 HCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHAJM3UPOBATh, CHUCTEMaTHU3UPOBATH u WHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHUS,

e CTPYKTYpPUpPOBaTh HH(POPMAIIUIO, TPEJACTABIATh €€ B Pa3IUYHBIX
dbopmax, WILTIOCTPUPOBATH TpahUIECKH;

o OIICHWBATh  HAJEKHOCTHh  HWH(POpPMAIIMM 1O  CAMOCTOSITEIHHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VYHuBepcaJbHblE =~ KOMMYHUKATHBHBbIE€  JCHCTBUA, 0OeCHeuynBaIOT
c(hOpMHUPOBAHHOCTD COIMAIBHBIX HABBIKOB OOYYAIOIIUXCS.

Oo0menue:



e BOCHPHHMMAaTh M (POPMYJIHpPOBaTH CYKIEHUS B COOTBETCTBUHU C
YCIIOBUSIMU M LEJSIMH OOILEHHS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh
CBOIO TOYKY 3pEHUS B YCTHBIX M IIMCBMEHHBIX TEKCTax, JaBaTh
NOSICHEHUS 10 XOJAY PEUIeHMs 3a/a4yd, KOMMEHTHPOBATh MOJYyYEHHBIN
pe3yJbTarT;

e B XO0JI¢ OOCYXIEHMs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAacMOM
TEMBI, IPOOJIEMBI, PEILIAEMOM 3a7auu, BEICKA3bIBATh U/, HAIIEJICHHBIE
Ha IOMCK pEIIEHUsS; CONOCTaBIATh CBOU CYKICHHUS C CYXJICHUSIMU
JOPYTUX Y4YaCTHUKOB JMajora, OOHAapy>KHMBaTh pa3jiMuue U CXOJCTBO
NO3UIMI; B KOPPEKTHOM (popme (opMysMpoBaTh pa3HOIIACUsS, CBOM
BO3PAXKECHUS;

o NPEACTABIATH  pE3yJbTaThl  pELICHUSA  3aJauyd, OSKCIEPUMEHTA,
UCCJIEIOBAHMS, IIPOEKTA; CaMOCTOATEIBHO  BbIOMpaTh  Qopmar
BBICTYIUIEHHS C YYE€TOM 3a/Jad IMpe3eHTaluh U OCOOEHHOCTEH
ayJIUTOPHH.

CorpyaHuvecTtBo:

e TMOHMMATh M  MCIHOJB30BaTh  NPEUMYIIECTBA  KOMAHIHOW U
WHIUBUTYyAIbHON paOOThI TP PEIICHUN YYCOHBIX 3a7ad; MPUHUMATh
1eJb COBMECTHOW JESATENbHOCTH, IUIAHUPOBATh  OpraHU3aIUio
COBMECTHOM pPabOThI, pachpenessiTb BUIbI padOT, JAOTOBApUBATHCA,
oOCyXJaTh TMpoOIEeCcC W pe3ydbTaT paboThl; 00001IaTh MHEHUS
HECKOJIbKUX JIFOJCH;

e Y4YacTBOBAaTh B TPYyNmoBbIX ¢opmax paboTel (0OCyx)aeHUs, OOMEH
MHEHHUN, MO3TOBBIE IITYPMbI U UHBIE); BBIOIHATH CBOIO YaCTh pabOThI
U KOOPJAMHHMPOBATH CBOM JECUCTBHUS C JIPYTMMU YJICHAMU KOMAaHJbI;
OIICHMBATh KAYECTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

3) VHuBepcaibHbIe peryJsiTUBHbIE JICUCTBUSA, 00€CIeUNBAOT (HOPMUPOBAHUE
CMBICJIOBBIX YCTAHOBOK M KM3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranusamnus:

e COCTaBJIITh IUIAH, AJITOPUTM pEIICHUs 3ajadd, BLIOMpPATh CIOCOO
pelieHusT C Y4eTOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, AapryMEHTUPOBATh M KOPPEKTHPOBATH BAapPHUAHTHI
pEIICHHI ¢ y4eTOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIBb:

e BJIAaJCTh HaBbIKaMU II03HABATEILHOU pe(l)HeKCI/II/I KaK OCO3HaHUui
COBCpIIACMBbIX HeﬁCTBHﬁ 141 MBICJINTCIIBHBIX IMponeCCoOB, 1%0,¢



pEe3yNbTAaTOB; BIAJNETh CHOCO0AMHU CaMOIPOBEPKH, CAMOKOHTPOJISA
IIPOIIECCA U PE3YNIbTATa PEUICHUS MATEMATUYECKON 3a1a4H;

o TMPEABUJECTb TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPHU PEIICHUU
3a7]a4i, BHOCHUTb KOPPEKTHBBI B JCSATEIBHOCTh HA OCHOBE HOBBIX
OOCTOSITENIbCTB,  JIAHHBIX, HAWJEHHBIX  OIIMOOK,  BBISIBICHHBIX
TPYJIHOCTEW;

o OIICHMBATh COOTBETCTBUE pe3yjbTaTa LEIU U YCIOBUSM, OOBICHATH
MIPUYUHBI OOCTHKEHUS W HEJOCTUKEHUS  PE3YyJbTAaTOB
NeSATEeIbHOCTH, HAaXOJUTh OMIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY
OTIBITY.

IIpenMeTHbIe pe3yabTaThl
10-i kiacce

OHGpI/IpOBaTB IMOHATHUAMMU: TOYKA, IIPsAMasd, IJIOCKOCTD.

HpI/IMGHHTB AKCHUOMBI CTCPCOMCTPHHN H CIACACTBHUA HN3 HHUX IIpU PCHICHUHU
IrCOMCTPHUICCKUX 3a/iay.

OrnepupoBatTh MOHATUSIMU: NAPATUICIIBHOCTh U NIEPIEHIUKYISIPHOCTD MPSMbBIX U
IIJIOCKOCTEM.

KnaccuduimpoBaTe B3aMMHOE pACHOJOKEHUE TMPSIMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh NOHATUAMU: ABYTPAHHBIN yTOJ, TPaHU JBYTPaHHOIO yIJa, pedpo
NBYI'PAHHOTO YTJIa; JIMHEWHBIM YroJ JBYTPAaHHOIO YIUIA; TpajgyCcHas Mepa
IBYI'PAHHOTO yTJIA.

OHCpI/IpOBaTB INOHATHAMMA: MHOI'OTPpAaHHHUK, BBIHYKHBIﬁ u HeBBIHYKHBIﬁ
MHOTOI'PaHHUK, 3JICMCHTBI MHOI'OI'paHHHKA, HpaBHHBHBIﬁ MHOT'OI'PaHHHUK.

Pacno3naBaTh OCHOBHBIC BHJbl MHOTOTPAHHUKOB (MHpaMuia; MpU3Ma,
MPSIMOYTOJIBHBIN TTapaJIJIeNIeHIe], Ky0).

KnaccudummpoBats MHOTOTpaHHUKH, BRIOMpPAst OCHOBAHUS JIJIS1 KJIacCU(UKAITUN
(BBIMYKJIBIE W HEBBIMYKJIbIE MHOTOTPAHHHWKHW; MPaBUIbHBIE MHOTOTPAaHHUKH,
NPSIMBbIC ¥ HAKJIOHHBIC MIPU3MBI, TTapaJUICICITUIICIBI ).

OHepI/IpOBaTB MOHATUAMU: CCKYIIAsA IJNIOCKOCTb, CCHCHNC MHOT'OI'PAHHHUKOB.

OOBACHATH IIPHUHIOUIIBI ITIOCTPOCHUA CC‘ICHHIZ, HCIIOJIB3YyA METO CICOO0B.



CtpouTh Ce4eHHs] MHOTOTPAHHUKOB METOAOM CJIEJO0B, BBIIOIHATH (BBIHOCHBIE)
MJIOCKHUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (GUTYD: BUI CBEPXY, COOKY,
CHHU3Y.

Pemars 3aa9 Ha HaAXOXKIACHHUC I'COMCTPHYCCKHUX BCIIMYHH IIO 06pa3uaM NN
alIropurtMamM, IPHUMCHAA HN3BCCTHBIC AHAIIUTHYCCKHC MCTOIbI IIpU PCIICHUUN
CTaHIAPTHBIX MATCMATHUYCCKUX 3add4 Ha BBIYHUCIICHUC paCCTOSIHI/Iﬁ MCIKIOY
ABYMs TOYKaMH, OT TOYKH [0 HpHMOﬁ, OT TOYKH [0 IINIOCKOCTH, MCKAY
CKPCIIUBAIOIUMUCH ITPAMBIMH.

Pemars 3aa4d Ha HaXOXIACHHC I'COMCTPHUYCCKHUX BCIIMYHMH IIO o6pa3uaM niIn
alIropurMamM, IIPHUMCHAA HN3BCCTHBIC AHAJIUTHYCCKHC MCTOAbI IIpU PCIICHHUHN
CTaHIAPTHBIX MATCMATHYCCKUX 3a/lda4 Had BbBIYHCICHHC VYIJIOB MCKOY
CKPCIIUBAIOIUMHUCA IIPAMBIMH, MCKIY HpﬂMOﬁ H IINIOCKOCTBbIO, MCXKIY
INIOCKOCTAMM, ABYI'PAHHBIX YIJIOB.

Bbruucnsate 00beMBbl M IUIOMIAIA TOBEPXHOCTEH MHOTOTPaHHUKOB (MpU3Ma,
nupamujia) ¢ MOpPUMEHEHHUEM (QOpMyJ; BBIYHCIATH COOTHOLIEHUS MEXIY
IUIOIIAIIMU TOBEPXHOCTEHN, 00beMaMU NOJJOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBarh MOHATUSMH: CHMMETPHsS B INPOCTPAHCTBE; UEHTP, OCh U
MJIOCKOCTh CHMMETPHUH; LIEHTP, OCh U MJIOCKOCTh CHMMETPUHU (PUTYPHI.

W3Bnekath, mnpeoOpa3oBbIBaTh W UHTEPHPETUPOBATH HMHPOPMALHIO O
MIPOCTPAHCTBEHHBIX N€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YEpTekKax
U PUCYHKAaX.

[TpumeHsaTh, reoMeTpuyeckue (HaKThI IS PEIICHUST CTEPEOMETPUUYSCKUX 3aj1ad,
IPEATNOJIaraloIIMX HECKOJBKO IaroB pPEIICHUs, €CIU YCIOBHS MPUMEHEHHUS
3a/1aHbI B IBHOU (popMme.

[IpumeHsaTs  mpocTedIIMe  NPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKALIMOHHBIE CUCTEMBI [IPU PELICHUU CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOAUTE TPUMEPHI MATEMATUYECKUX 3AKOHOMEPHOCTEN B IPUPOJE U KU3HH,
pacrno3HaBaTh NPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TNONMY4YEHHBIE 3HAHWA HAa MPAKTUKE: AHAJU3UPOBATh pPEAbHBIC
CUTyallud W NPUMEHATh W3YYEHHBIC IOHATHUS B IPOLIECCE MOMCKA PELICHHUS
MaTeMaTH4eCcKu CGHOPMYIUPOBAHHON MPOOJIEMBbl, MOJEIMPOBATH pPEaJbHbIC
CUTyallun Ha $A3bIKE TE€OMETPHUH, HCCIEHOBATh ITIOCTPOCHHBIE MOJEIU C
HCIIOJIb30BaHUEM TE€OMETPUYECKUX MMOHATHI M TEopeM, ammapaTta ainreOpbl;
pemarb NpPakTUYECKUE 3a/1add, CBA3AHHBIC C HAXOXKICHUEM I'€OMETPUYECKHUX
BEJINYMH.



11-i kiaace

OnepupoBaTh MNOHATHSAMH: MWIMHAPUYECKAs IIOBEPXHOCTh, OOpasyrolue
WINHAPUYECKON  TOBEPXHOCTH; LWIMHAP, KOHMYECKAas IOBEPXHOCTH,
o0pa3yromye KOHMYECKOH MOBEPXHOCTH, KOHYC; chepryecKasi IOBEPXHOCTb.

Pacno3naBats Tena BpamieHus (LMIMHAP, KOHYC, cdepa U map).
OOBACHATH CIIOCOOBI TIOTYUYEHUS TEJ BpalllCHUSI.
KnaccuduiupoBaTh B3aMHOE pacroiokeHue cepsl U MI0CKOCTH.

OnepupoBarh MOHATUSMH: IIAPOBOM CErMEHT, OCHOBAaHUE CErMEHTa, BBICOTA
CErMeHTa; IapOBOM CJIOM, OCHOBAHHE IIAPOBOTO CJIOSI, BBICOTA ILIAPOBOIO CJOS;
IaPOBOM CEKTOP.

Beuucnars  oObeMbl W IUJIOMIQAM  TOBEPXHOCTEM  TEJl  BpallleHUS,
rCOMETPUYECKHUX TeJI C IPUMEHEHHEM (hOPMYIIL.

OnepupoBarh MOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B cPepy U OMUCAHHBIM
oKoJ10 cpepsl; cepa, BMCaHHAsT B MHOTOTPAHHUK WJTU TEJI0 BpallleHUSI.

BBIYUCIATE COOTHOMICHWS MEXIY IUIOMIAASIMH TIOBEPXHOCTEH M 0O0beMaMu
MOI00HBIX TEIL.

N300paxarh u3yuyaemble (UIypbl OT pPyKH M C HOPUMEHEHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIC) TUIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX
duryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUS.

W3BnekaTh, MHTEPIPETUPOBATH W  MNPeoOpa3oBbIBaTh HUHMOpPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax
Y PUCYHKAX.

OnepupoBatTh MOHITUEM BEKTOP B IPOCTPAHCTRBE.

BBITOMHATE  MEHCTBUS  CIOXKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXXCHHSI BEKTOpa Ha 4YHCIO, OOBICHITh, KAaKUMU CBOWCTBAMH OHU
00J1a1aroT.

[IpuMeHATh NpaBUJIO MapajuIeIeIUIEa.

OnepupoBarh NOHATHAMM: JAEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOPAa, PABEHCTBO BEKTOPOB, KOOPAHWHATBHI BEKTOPA, YIOJ MEKIY



BCKTOpaMH, CKaJISIpHOC IMPOU3BCIACHUC BCKTOPOB, KOJIUIMHCAPHBIC u
KOMILIAHAPHBIC BECKTOPHI.

HaXOILI/ITB CYMMY BCKTOPOB U IIPOU3BCIACHHUC BCKTOPA HA YHCJIO, YIOJI MCKIY
BCKTOpaMH, CKaJIIPHOC IIPOU3BCACHHUC, PACKIAAbIBATL BCKTOp II0 JABYM
HCKOJUIMHCAPHBIM BEKTOPAM.

3a,Z[aBaTI> IIJIOCKOCTh YPABHCHUCM B I[GK&pTOBOﬁ CUCTEMC KOOpAHHAT.

[IpumeHsTh reoMeTpuUecKre (akThl JUIsl PELICHHUs] CTEPEOMETPUUECKHX 3a]ad,
IPEANONAraloIliuX HECKOJIBKO IIAroB PEIICHMs, €CIU YCIOBUS NPHUMEHEHHS
3a/1aHbl B IBHOM (hopMme.

Pemarn HpOCTGfIHIPIG ICOMCTPHUUCCKUC 3aaa4d Ha IMPHUMCHCHHUC BCKTOPHO-
KOOpANHATHOI'O MCTOA.

Pemrate 3amauM Ha JOKa3aTEJIbLCTBO MATEMAaTUYECKMX OTHOIICHUH WU
HAaxXOXXJICHUE T'E€OMETPUYCCKHX BEIWYHMH MO oOpas3laM WIM aJropuTMaMm,
IPUMEHSISI M3BECTHBIE METOJbI IPH PEIICHWHM CTaHJIAPTHBIX MaTeMaTHYECKHUX
3a7ad4.

[IpumensaTs  mpocTeWIIME  NPOTpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOAUTE TPUMEPHI MATEMATUUECKUX 3AKOHOMEPHOCTEN B IPUPOJIE U KU3HH,
pacno3HaBaTh NPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpumeHSITh MOMy4YEHHBIE 3HAHUS HA NPAKTUKE: AaHAIM3HPOBATh pPEATbHBIC
CUTyalluld U TPUMEHSTh W3YYCHHBIE TMOHATHUA B MPOLECCE MOUCKA PEIICHUS
MaTeMaTU4YeCKu CHOPMYITUPOBAHHOM MPOOJIEMBbI, MOJACIUPOBATH PpPEaTbHBIC
CUTyallul Ha SA3bIKE TIE€OMETPUM, HCCIEI0BaTh IIOCTPOCHHBIE MOJEIHU C
WCIIOJIb30BAHUEM T'E€OMETPUUYECKUX TOHSATHUH W TeopeM, ammapara aireOopbl;
pelarh NpakTUYECKUE 3a/a4M, CBSI3AHHBIE C HAXOXKICHHEM T'€OMETPUUYECKUX
BEJIMYMH.

Conep:xanue yueOHOro Kypca

10-i kiace

IIpsiMble ¥ MVIOCKOCTH B MPOCTPAHCTBE



OcHOBHBIE IOHATHUS cTepeoMeTpun. Touka, mpsiMasi, INTOCKOCTh, TPOCTPAHCTBO.
[lonsiTHe 00 AKCMOMATUYECKOM IIOCTPOEHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPHUH U CIICACTBUS U3 HUX.

B3anmHoe pacnonokeHne NpsMBIX B IMPOCTPAHCTBE: IEpPECEKarOIIHeEcs,
napajuielibHble M CKpelluBaromuecss npsmele. [lapamnensHOCTs HpsSMBIX H
IJIOCKOCTEW B IPOCTPAHCTBE: MapaJUICIbHBIE TMpPSAMBIE B IPOCTPAHCTBE;
MapajuIeIbHOCTh TPEX MPSAMBIX; NAPAILIEIBHOCTh IPSIMOM U MJIOCKOCTH. YTJIBI C
COHANPABICHHBIMUA CTOPOHAMH; YroJl MEXAYy HpSAMBIMH B MPOCTPAHCTBE.
[lapamienbHOCTh  IUIOCKOCTEH:  MapajuleNbHbIE  IUIOCKOCTH;  CBOICTBa
napajuieldbHbIX IUIOCKOCTe. I[lpocrelime NpoCTpaHCTBEHHbIE (QUIYpPHl Ha
IUIOCKOCTH: TE€TPadap, KyO, napajuiesenumne; NOCTPOCHUE CEUEHUH.

IleprieHIUKYJISAPHOCTh NMPSMON M INIOCKOCTH: IEPIICHAMKYJISIPHBIE IPSMBIE B
IIPOCTPAHCTBE, IPAMbBIE IapajuIeIbHbIE U IEPIECHIUKYJIAPHbIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU MPAMOM M IUIOCKOCTH, TeOpemMa O IpPAMOU
MIEPIICHIUKYJISIPHON TIJIOCKOCTH. YTJIbI B IIPOCTPAHCTBE: YOI MEXAY IPSIMOM U
IUIOCKOCTBIO; JABYIPAaHHBIM yroJl, JMHEWMHBIA yrojdl JABYTPAaHHOIO YrJja.
[leprieHAMKYNISIp W HAKIOHHBIE: PACCTOSHHE OT TOYKHA JO IUIOCKOCTH,
paccTosiHUE OT MPSAMOM A0 IUIOCKOCTH, MPOEKUUS (PUTYphl HA IIOCKOCTb.
[leprieHINKYISPHOCTh IUIOCKOCTEM: NPU3HAK NEPHNEHAUKYJISAPHOCTA JBYX
IJIOCKOCTEN. Teopema 0 TpexX NEePHEeHIUKYIspax.

MHOrorpaHHUKH

[loHATHE MHOTOTrpaHHHKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHMKA, BBIIYKIIBIE U
HEBBIIYKJIBIE MHOTOTPAaHHUKH; pa3BepTKa MHOrorpanHuka. llpusma: n-
YTOJIbHAS NPU3Ma; TPaHU U OCHOBAHUS MPU3MBI; NPsIMasi M HAKJIOHHAS IPU3MBI;
OOKOBasi W MOJHAs MOBEPXHOCTh Mpu3Mbl. [lapannenenunen, npsiMOYTroOJbHBIMI
napajuiesIelvIes]; U ero ceorcraa. Ilupamuaa: N-yrosbHas nupamMuaa, rpaHd U
OCHOBaHME MNHpaMuAbl; OOKOBas U TMOJHAas TOBEPXHOCTb MUPaMUIBbI;
NpaBUJIbHAs M YCEYEHHAas NUPAMHUAA. OJEMEHThl MNPU3MBl W MHPAMHJIBIL.
IIpaBuiibHBIE MHOTOIPaHHUKH: IIOHATHE INPABUIBHOIO MHOTOI'DAHHHUKA,
NpaBUjbHAs NpU3Ma W MNpPaBWIbHASA IHUPAMUIA; IPABUIbHAS TPEYrOJIbHAS
nupaMujia W TpaBWIbHBIA TeTpasap; KyO. [IpeacraBieHume o MNpaBUIBHBIX
MHOTOTPAHHHMKAX: OKTa’Ap, JIoAeKa’Ap M ukocayap. CedeHHs OpU3MBI U
MMUPAMUIBI.

CI/IMMeTpI/IH B IIPOCTPAHCTBC. CUMMCTPHA OTHOCHUTCIBHO TOYKH, HpHMOﬁ,
IUIOCKOCTH.  DJIEMEHTBI CUMMCTPHUHM B IIMPpaMHAAX, IIapaJlJICIICIIMIICAaX,
IMPpaBHUJIbBHBIX MHOT'OT'PAHHUKAX.

Bbluucienue 31eMeHTOB MHOTOTPaHHUKOB: pedpa, nuaroHaiu, yrisl. [lnomans
OOKOBOM TMOBEPXHOCTH U TMOJHOW TMOBEPXHOCTU MPSIMOW MPU3MBI, MIIOHIAb



OCHOBaHM, TeopemMa O OOKOBOHl IMOBEPXHOCTH HOpsiMOM mpu3Mbl. [Lmomanb
OOKOBOIl TOBEPXHOCTH U TMOBEPXHOCTH MPABWIBHON MUPAMUIBI, TEOpEeMa O
Iomaan ycedeHHo mnupamuapl. [lonstre 006 obbeme. OObeM THpaMUIIBL,
IPU3MBI.

[lonobuble Tema B npocTpaHcTBe. COOTHOLIEHHMST MEXIy IUIOIAIIMU
MOBEPXHOCTEH, 00BbEMaMU MOJOOHBIX TEN.

11-i1 knace
Tesa Bpamenus

Hunuaapuyeckas TOBEPXHOCTh, 00pa3yrolue TUIMHAPUYECKON MTOBEPXHOCTH,
OChb LWJIMHAPUYECKOW TMOBEpXHOCTU. LlunmmHnap: ocHoBaHus u  OOKOBas
IOBEPXHOCTh, 00pa3yrolas U OCh; IJIOUIalb OOKOBOM U MOJIHON MOBEPXHOCTH.

Konudeckass moBepXHOCTh, 00pa3yrolue KOHHYECKOW IMOBEPXHOCTH, OCh H
BEpIIMHA KOHMYECKOM moBepxXxHOCTH. KOHyC: OCHOBaHME MW BEpIlMHA,
oOpasyroIas U OCh; IUIONAAb OOKOBOW W ITOJHOM MOBEPXHOCTU. Y CEUCHHBIN
KOHYC: 00pa3yIollie 1 BbICOTa; OCHOBAHUS U OOKOBasi TOBEPXHOCT.

Chepa u map: HeHTp, paauyc, AUaMeTp; IUIONIAJb IMOBEPXHOCTU Chephl.
B3anumHoe pacnonioxkenue cdepbl U IIIOCKOCTH;, KacaTelibHas IJIOCKOCTh K
cthepe; mIomaas chepsl.

N300pakeHue Tes BpalleHUs Ha MIIOCKOCTU. Pa3BepTka WIMH]Ipa U KOHYCA.

KomOunHanuu ten BpalieHuss ¥ MHOTOTPAHHUKOB. MHOTOrpaHHUK, ONKCAaHHbBIN
okoJi0 chepsl; chepa, BMcaHHAs B MHOTOTPaHHUK, UJTH TEJIO BPAIICHHUS.

ITonsatue 06 o6beme. OCHOBHBIC CBOMCTBA 00BeMOB Teil. Teopema 00 obobeme
MPSIMOYTOJIBHOTO Tapajuie/ienuIea U cIeACTBUS n3 Hee. O0ObeM IWIMHIPA,
KoHyca. O0BbeM 1apa u miomajab cQepsol.

[Tonobnsie Tena B mpoctpaHcTBe. COOTHOUIGHUS MEXKIY —IUIOHIATSIMHU
MTOBEPXHOCTEH, 00beMaMu TTOA0OHBIX TEI.

Ceuenust nuivHapa (mapamuielibHO U NEPHEHIUKYISPHO OCH), CEYEHUs] KOHyca
(mapanienbHOE OCHOBAHUIO U MIPOXO/SIee Yepe3 BEPILUHY), CEUCHHUS 1apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha miockocty u B npoctpaHcTBe. ClIOKEHHE U BBIUUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uciao. PasioxkeHue BeKTOopa IO  TpeEM



HEKOMIUIaHAapHBIM BekTopaM. [IpaBuno mnapautenenunena. Pemenwne 3anad,
CBSI3aHHBIX C MPUMEHEHHUEM ITPAaBWJ JIEUCTBUM C BeKTOpamu. [IpsMoyronbHas
cucremMa KoopauHaT B mpoctpaHcTse. Koopamuatel Bektopa. lIpocreiimme
3a/layd B KOOpJAMHATax. YToJl MEXIy BekTopaMu. CKalsIpHOE NPOU3BEICHUE
BEKTOpPOB. BblunMClIeHME yIVIOB MEXAy HpPSIMBIMH UM IUIOCKOCTSIMM.
KoopanHaTHO-BEKTOPHBINM METOJI IIPU PELIEHUN TEOMETPUYECKHX 3a4a4.

TemaTu4eckoe NJIAHUPOBaAHUE

10-i1 k1ace
KosuuecTBo yacoB DJIeKTPOHHBIE
Ne | HammeHoBaHMe
n/ | pasaenos u TeM | Bee | KOHTPOIL | TIpakTite (Iél/l(l)pOBLle)
1 |mporpammbr o [mbre CKHe o0pa3oBaTeJIbHbIE
padoTnl | pabGoTHI PeCypebl
DNEeKTPOHHBIN
oOpa3oBaTeIbHBIN
pecypc «JlomamHue
Bpeere 5 3amanusi. CpenHee oOliee
1 CTEPEOMETPHIO 10 oOpa3oBaHue.
I'eomeTtpus», 10-11
KJacc, AO
«3maTenscTBO
"IIpocBemienune"»
[Ipsimble u
MIJIOCKOCTH B Tpenaxep «Obnako
MIPOCTPAHCTBE. 3HaHUW». MaremaTuka.
2 12 |1
[TapannensHOCT 10 KJ1acc, 000
b TPAMBIX U «Duzukon Jlad»
TIOCKOCTEN
[MeprienauKysip https://resh.edu.ru/subje
3 |HOCTB IPSIMBIX 1 |12 ct/17/10/
IIOCKOCTEN
Yol  Mexay https://resh.edu.ru/subje
4 | mpsIMBIMHU u(1l0 |1 ct/17/10/
IUIOCKOCTAMHU



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

IV S— https://resh.edu.ru/subje
5 | p 11 |1 ct/17/10/
OO0BeMBI https://resh.edu.ru/subje
6 |mHOTOrpaHHUKO |9 1 ct/17/10/
B
i‘f{z{olf:}me: https://resh.edu.ru/subje
7 ’ 4 1 ct/17/10/
paccTossHUS | E—
YIJIBI
OBIIEE
KOJMYECTBO
YACOB I10 68 15 0
[TPOTPAMME
11-i kiaacce
HaumenoBa | KoanuecTBo 4acoB D IeKTDOHHLLE
Ne | Hue P
(uu¢posrbie)
n/ | pasaenoB | Beer | KontpossH | [Ipakruuec 0Gpa3oBaTeIbHbIE
I | Tem 0 bie padoThI | KHe padoThI pecypebi
NMporpaMmmal
DJIEKTPOHHBIN
00pa3oBaTeIbHBIN pecypc
«Jlomarraue 3aJlaHusl.
Cpennee oOrtee
oOpa3oBaHuUe.
1 Tena 12 ['eomeTpus», 10-11
BpaIeHus KJacc, AO
«3narenpCcTBO
"IIpocBemienue »;
https://resh.edu.ru/subject/
17/11/
Tpenaxep «Obmako
2 | O0bembl Ten |5 1 3HaHuiy. MareMarHka.
11 xmacc, 000



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

«Duzukon JIady;

https://resh.edu.ru/subject/
17/11/

Bekropel wu
KOOPJAUHATHI
B
MIPOCTPAHCTB
e

10

https://resh.edu.ru/subject/
17/11/

[loBTOpEHME,
00001enue,
CHCTEMaTH3a
U 3HAaHUHN

https://resh.edu.ru/subject/
17/11/

OBILIEE
KOJIMYECTBO
YACOB  TIO
[TPOTPAMME

34



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
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