MYHULINTIAJIbBHOE ABTOHOMHOE
OBLLEOBPA3OBATEJIbHOE YHPEXAEHVE
F[OPOLA HOBOCUBKVPCKA

LEHTP OBPA3OBAHUA N2 82

«PA3BUTUE»

[Tpunoxenue k OOIT COO, yTBepx’aEHHON
npukazom aupekropa ot 01.09.2023 r. Ne3,
C U3MEHEHUSIMHU, BHECEHHBIMU TTPUKA30M
nupekTopa ot 27.08.2025 Ne 81 - on

PABOYASA ITPOTPAMMA
YYEBHOI'O KYPCA
«IIpakTHKYM 110 pelIeHUI0 MATEMATHYECKHUX 321a49»

(mnst oOyuaroruxcst 11 xaccoB)

HoBocubupck
2025



IHOACHUTEJBbHAA 3AIINCKA

[TpuopuTeTHBIMH 33JJauaMH Kypca SIBISIOTCS:

pacmMpeHue MpPEACTaBICHUS O TEOMETPUH KaK YacTH MHPOBOH KyIbTYpbl W (OpPMHUpOBAaHUE
OCO3HaHUSI B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIINM MHPOM;

(dbopMHUpoBaHNE NPEICTABICHUS O MPOCTPAHCTBEHHBIX (UTYpax Kak O BAXHEUIIMX MaTeMaTHYECKUX
MOZACIIAAX, IIO3BOJAIOMIUMX OIIMCBIBATH W H3Y4YaTb PA3HBIC SBJICHHUA OKpPYXKAOWICITO0O MHpaA, 3HAHHC
HNOHSATHHHOTO armnapara 1o paszaeny «CtepeoMeTpus» ydeOHOTro Kypca reOMEeTpHH;

¢dopMupoBaHHE YMEHHs BJIAJETh OCHOBHBIMH TOHSTHUSMH O IPOCTPAHCTBEHHBIX (urypax m ux
OCHOBHBIMH CBOMCTBAaMH, 3HaHUE TeOpeM, (OPMYJ U YMEHHUE UX MPUMEHATh, YMEHUS JJOKAa3bIBATh TEOPEMBI
Y HaXOJUTh HECTaHJAPTHBIE CIIOCOOBI peIIeHUs 3a/1a4;

(dbopMupoBaHHE YMEHHS PACIO3HABATh HA YEPTEKaxX, MOJEIAX U B PEalbHOM MUPE MHOTOTPaHHHUKH U
TeJla BpaleHUs, KOHCTPYHUPOBATh TEOMETPUUYECKUE MOJICIIH;

(bOpMI/IpOBaHI/Ie IMOHUMAaHH BO3MOKHOCTU aKCHUOMATHUYCCKOI'O MMOCTPOCHUA MAaTEMAaTUICCKUX TeOpI/H\/JI,
(dbopMHEpOBaHKE TOHUMAHUS POJIM AKCHOMATHKH MIPY IPOBEICHUH PACCYKICHUM;

dopMupoBaHHE yMEHHs BIIAAETh alreOpanvdecKuMH METOJAMH JIOKa3aTelbCTB W aJITrOPHTMOB
peuIeHusl, YMEHHUS HX IPUMEHATh, NPOBOAMTH JOKAa3aTENbHBIE PACCY)KICHUS B XOAE pPELICHUS
CTCPCOMCTPHUUYCCKUX U INIAHUMCTPHUYCCKUX 3aJiad M 3aJla4 C NPAKTUUCCKHUM COACPIKAHUCM, (I)OpMI/IpOBaHI/Ie
MPEJCTAaBICHUSA O HEOOXOAWMOCTH JIOKA3aTEeNbCTB MPH OOOCHOBAaHMM MAaTEMaTHYECKUX YTBEPKICHUU H
POJIM aKCHOMAaTHKH B TIPOBEACHUH JICTyKTUBHBIX PACCYKICHUI;

pa3BUTHE M COBEPLICHCTBOBAHWE HMHTEIUIEKTYAIBHBIX U TBOPYECKHUX CHOCOOHOCTEH OOydaromuxcs,
MMO3HaBaTEIbLHOU AKTUBHOCTH, MHCCIICO0OBATCIbCKUX YMGHI/II\/JI, KPUTUYHOCTH MBbIIIJICHHA, HWHTCPECA K
M3YYEHHUIO TEOMETPUH;

¢dopmupoBaHre (QYHKIIMOHAIBHOW TPAMOTHOCTH, PEJIEBAaHTHOW TEOMETPHH: YMEHHs PacloO3HaBaTh
MPOSIBJICHUS] TEOMETPUUECKUX MOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEN B peasibHBIX )KU3HEHHBIX CUTYalLUsAX
U TOpU M3YyYEHUH JPYruX Y4eOHBIX MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
MOACIINPOBAHUSA PCATTbHBIX CI/ITyaIII/II\/’I, HCCIICOOBAaHHA IMTOCTPOCHHBIX MO)ICJ'IGf/i, HUHTCPpHIpCTALIUN MOJTYUCHHBIX
pe3yJIbTaTOB.

®opmbl NpoBedeHMs 3aHATHMI. TpymnmnoBas pabora, pabora B mapax, Oecena, HcCCleIOBaHUE,
WH/MBU/yalIbHAs paboTa.

@®opma HTOrOBOTO KOHTPOJIS - 3aUeTHas padora.
[Tporpamma paccuntana Ha 34 4 (1ldac B HeJeI0).

I[env usyuenusn Kypca
* o0ecrieyeHHE BO3MOKHOCTH YCICHIHOTO TIPOJOJDKCHUS OO0pa3oBaHMs 1O CIECHUAIBHOCTSM,
CBSI3aHHBIM C OCYIIECTBJICHHEM HAYYHOM M UCCIIEA0BATEIILCKOM IEATEILHOCTH B 00JIaCTH MAaTEMAaTHKU U
CMCKHBIX HayK;
* pa3BUTHE YMCHHS HCIOJIH30BATh MOHITUS U METO/IbI MATEMATUKH JUIsl O0BbsSCHEHHS (haKTOB, SBJICHUMN

" IpOoUCCCOB B PA3JIMYHBIX MMPEAMCTHBIX o0J1acTsX.

JIMUHOCTHBIE PE3YJIBTATHI
1) rpamIaHCKOr0 BOCIUTAHMS:
c(hOPMHUPOBAHHOCTH TPAXKTAHCKON MO3HUIIMUA O0YUAIOIIETrocsl Kak aKTUBHOTO M OTBETCTBEHHOT'O UJICHA
poccuiickoro oOIIecTBa, MPEJCTaBIEHWE O MaTeMaTUYECKHX OCHOBAaX (YHKIIMOHHPOBAHUS PA3IUYHBIX
CTPYKTYp, SIBICHHH, MPOIEAYp TpaXTaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JIPyroe), yMEHHue
B3aMMO/ICIICTBOBATDH C COLIMATIBHBIMUA HHCTUTYTaMH B COOTBETCTBHUHU € UX (PYHKIMSMU U Ha3HAUYECHUEM;
2) NaTPHOTHYECKOT0 BOCIIUTAHMS:



c(hOPMHUPOBAHHOCTh POCCHUCKOM TPaXTAHCKONW HWICHTUYHOCTH, YBaXEHUS K TMPOILIOMY U
HAaCTOSIIEMY POCCUICKON MAaTEMAaTHUKH, [IEHHOCTHOE OTHOILEHUE K IOCTHKEHUSM POCCHUUCKUX MAaTEMaTUKOB
U POCCUMCKOM MaTEMaTUYECKOM IIKOJIBI, UCIIOJIb30BAHUE 3TUX JOCTHKEHUN B IPYTUX HAyKaX, TEXHOJIOTUX,
cdepax IKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH pOCCHICKOrO Hapoja, CPOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HaHMsI, 3TUYECKOTO0 IIOBEJIEHUS, CBA3AHHOIO C IMPAKTUYECKUM IPUMEHEHHEM JIOCTHIKEHUN HAyKu U
JESTeIbHOCTBIO YUEHOT'0, OCO3HAHUE JIMYHOTO BKJIAJ[a B TOCTPOCHHUE YCTOWYMBOTO OyIyILEro;

4) 3cTeTHYECKOr0 BOCIIUTAHMSL:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIOYAst SCTETUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/a4, pELIeHMH, pacCyKIEHWM, BOCIPUUMYMBOCTb K MaTEMATUYECKUM acleKTaM pa3jIUu4HbIX BHUJOB
UCKYCCTBa;

5) puznveckoro BOCHIUMTAHUSA:

chOpPMUPOBAHHOCTh YMEHHsI TPHUMEHATh MaTeMaTU4YeCKHWe 3HaHHWs B HMHTEpecax 370pPOBOTO H
Oe3omacHOTO 00pa3a JKHW3HM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0pPOBBIO (3I0pOBOE TMHTaHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHH M OTHAbIXa, pEryjspHas (QHU3UYecKas aKTUBHOCTH), (U3NYECKOE
COBEPILIEHCTBOBAHUE MPU 3aHATUAX CIIOPTUBHO-03JOPOBUTEIBLHON JESTEIBHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAYy, OCO3HAaHHUE LEHHOCTH TPYJIOIIOOMs, HHTEpPEC K pa3Iu4yHbIM chepam
npoeCCHOHATFHON JESITEeIbHOCTH, CBS3aHHBIM C MAaTEMAaTUKON U €€ MPUIOKEHUSIMH, YMEHHUE COBEPIIATh
OCO3HaHHBIN BbIOOP Oyayiel nmpodeccun U pearn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHbI, TOTOBHOCTh
U CHOCOOHOCTh K MaTeMaTH4eCKOMY OOpa30BaHUIO U CaMOOOPa30BaHHUIO HA MPOTSKEHHHM BCEH >KHU3HH,
TFOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUU IPAKTUUECKUX 3a7ja4 MaTeMaTHUECKON HalpaBIeHHOCTH;

7) HEeHHOCTH HAYYHOI0 MO3HAHHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
OOIIIECTBEHHON MPAKTUKHU, TOHUMaHUE MAaTeMaTH4YeCKOW HayKH Kak cdepbl YeloBEYEeCKOW AesITeNbHOCTH,
9TanoB €€ pa3BUTHUA U 3HAUYMMOCTHM Ul DPAa3BUTHUS LMBUIM3ALMU, OBJAJECHUE SI3bIKOM MaTeMaTHKU U
MaTeMaTHYeCKON KyJIbTYpOW Kak CPEICTBOM MO3HAHUS MHpPA, TOTOBHOCTh OCYLIECTBIISITh NMPOEKTHYIO U
HCCIIEA0BATENbCKYIO A TENbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAIIPE/IMETHBIE PE3YJIbTATHI
IMo3naBaTebHBIE YHHBePCcAJbHbIE YUeOHbIE AeiCTBUS

ba3oBble JJornueckue geMcTBUA:

BBISIBJISITH U XapaKTEpHU30BaTh CYIIECTBEHHBIE MPU3HAKKM MaTEeMaTHUYeCKHX OOBEKTOB, MOHATHUH,
OTHOIICHUH MEXIy MOHATHAMH, (POpPMYIMpPOBATH ONpPENETICHUs MOHATHI, yCTaHABIMBATh CYIIECTBEHHBIN
MpHU3HAK KJIACCU(pUKALMU, OCHOBAHUS JIJIs1 0000IIEHUS U CPAaBHEHUSI, KpUTEPUU TPOBOAMMOIO aHAIIN3a;

BOCIIPUHUMATH, (POPMYIUPOBATH U MPEOOPA3OBBIBATE CYKIEHUS: YTBEPAUTEIbHBIC U OTPULIATEIBHEIE,
€IMHUYHBIC, YaCTHBIE U OOIIINE, YCIOBHBIE;

BBIABIISITH MAaTCMATHUYCCKUC 3aKOHOMepHOCTI/I, B3aUMOCBSI3HU U HpOTI/IBOpeLH/ISI B q)aKTaX, JaHHBIX,
H&6J’IIO)1€HI/I$IX 158 YTBep)KI[eHI/IHX, npe)maraTL KpI/ITepI/II/I JJIs1 BBISIBJICHUA SaKOHOMepHOCTeﬁ nu HpOTHBOpe‘IHfI;

Jenatb  BBIBOABI C  HCIOJB30BAHMEM 33aKOHOB JIOTMKH, JEAYKTHUBHBIX M  HMHAYKTHBHBIX
YMO3aKJIIOU€HHUM, YMO3aKJIFOUEHU 110 aHAJIOTUU;

MPOBOAUTH CaMOCTOSITENIbHO JIOKA3aTEeJIbCTBA MAaTeMAaTUYECKUX YTBEPXKACHUU (TpsMble U OT
MIPOTUBHOT0), BBICTPAaWBATh apPryMEHTALMIO, MPUBOAUTH IMPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOMpATh cIoco0 pelieHus yueOHOM 3a/1a4uu (CpaBHUBATH HECKOJIBKO BApUAHTOB PEIICHHUS, BEIOUPATh
Han0oJiee MOAXOIAIINI C YIETOM CaMOCTOSITEHHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejahLCcKue AeiicTBHA:



HCIIOJIb30BaTh BOIIPOCHI KaK HCCIEA0BATENbCKUN MHCTPYMEHT MO3HaHUA, (OPMyYIUpOBaTh BOIPOCHI,
¢bukcupymolme npoTuBOpeune, MpodieMy, yCTaHaBIMBAaTh HUCKOMOE M JaHHOe, (OpPMUPOBATH TUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UINIO, MHCHHCE;

MPOBOJIUTH CaMOCTOSITEJIBHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIICAOBAHHE IO YCTAaHOBJICHUIO
OCOOCHHOCTE MaTeMaTU4YecKoro oOOBEeKTa, SBJICHMS, MPOILECCa, BBIIBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMHU, SIBJICHUAMHU, TIPOLIECCAMU;

CaMOCTOSITENIbHO  (hopMynupoBaTh OO0OOWICHUST M BBIBOJABI IO pe3yiabTaTaM MpPOBEIEHHOTO
HAONIIOJICHUsI, WCCIEAOBAHUS, OIICHUBATh JOCTOBEPHOCTh TIOMYYEHHBIX pPE3YyJIbTaTOB, BBIBOJOB H
000011IeHMI;

MIPOTHO3HPOBATh BO3MOXKHOE pPa3BUTHE IMpOILIECcCa, a TaKKE BBIIBUraTh MPENAINOJIOKEHHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBIBJIATH AePUIUTHI HHGOPMAIMK, JAHHBIX, HEOOXOIUMBIX JUIs OTBETAa HA BOMPOC U AJI PEIICHUS
3a/1auu;

BBIOMpaTh MH()OPMAIMIO W3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATh, CHCTEMATHU3UPOBATh U
HHTEPIPETHPOBATH HHPOPMAIIHIO Pa3IMIHBIX BHIIOB B (POPM MpeICTaBICHUS;

CTPYKTYypUpOBaTh HHGOpPMAIUIO, MPEACTaBIATh €€ B pa3lIWyHbBIX (Qopmax, HUIIOCTPUPOBATH
rpau4ecKu;

OIICHUBATh HAAEKHOCTh MH(DOPMAIIMH IO CAMOCTOSATEIHHO CHOPMYIMPOBAHHBIM KPHTEPHUSIM.

KoMMmyHuKaTHBHBIE yHUBEpPcaAIbHbIE YUeOHbIE TeiCTBUA

OO0menne:

BOCIPUHUMATH U (OPMYIIUPOBATH CY>KJEHUS B COOTBETCTBUH C YCIIOBUSMH U IEJIIMU OOIIEHUS, SICHO,
TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PCHHUS B YCTHBIX M IMHCHMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS 10
XOJy PeIICHUs 3aja49i, KOMMEHTHUPOBATh TOJTYICHHBINA PE3yiIbTarT;

B X0JIe OOCYXJEeHHs 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMOW TeMbI, MPOOJIEMBI, peraeMoi
3aJla4uM, BHICKA3bIBATh UJICH, HAIIEJICHHBIE HAa TIOMCK PEIICHHUS, COTIOCTABIISITh CBOU CYKIEHUS C CYXKACHUSIMHU
JIPYTUX YYaCTHHKOB JHAJIOTa, OOHAPYXHMBATh Pa3UYMe W CXOACTBO TO3UIMKA, B KOPPEKTHOH (opme
(bopMyIHpOBATH Pa3HOTIIACHS, CBOM BO3PAKEHUS;

MPENCTaBIATh  Pe3yibTaThl  PEIICHUS  3aJadyd, OKCIEPUMEHTa, HCCIENOBAaHUS, IIPOEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (OpMaT BBICTYIJICHHS C YY€TOM 3ajad TMPE3eHTAlMd U OCOOEHHOCTeH
ayTUTOPHH.

PeryisiTuBHbIE YHHBEpPCAJbHBIE YUeOHBIE IeiiCTBUS

Camoopranmusanus:

COCTaBJIATh IUIaH, ATOPUTM pEIIeHHs 3a/1a4H, BBIOMPATh CIOCOO pElIeHUs C y4ETOM HMEIONUXCS
peCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh W KOPPEKTHPOBATh BAPUAHTHI PEIICHUU C
y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEIEKT:

BIIQJIETh HABBIKAMHU TIO3HABATENBHOW peQIeKCHMH KaK OCO3HAaHUs COBEpIIAEMBIX JEHCTBUI WU
MBICITHTEBHBIX MPOIECCOB, UX PE3YJIbTAaTOB, BIAJIETh CITOCOOAMHU CaMOITPOBEPKH, CAMOKOHTPOJIS TIpoIiecca
U pe3ysbTaTa penieHus MaTeMaTHIeCKOW 3a/1auu;

MPEIBUIETh TPYIAHOCTH, KOTOPhIE MOTYT BOSHUKHYTH MPHU PEUICHUH 33/1a4l, BHOCUTh KOPPEKTUBHI B
NeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSTEIHCTB, JAHHBIX, HAWJICHHBIX OIMIMOOK, BBISBICHHBIX TPYIHOCTEIH;

OIICHWBATh COOTBETCTBHE PE3YJIbTAaTa IEIH WM YCIOBHSAM, OOBSICHITH MPUYUHBI JIOCTVDKCHUS HITH
HEJOCTHIKCHHSI PE3YJIbTATOB JICATEIIBHOCTH, HAXOIUTh OMIHOKY, 1aBaTh OIICHKY MTPHOOPETEHHOMY OIIBITY.

CoBMecTHAas1 1€ATEJBLHOCTD:

MOHUMATh U WCIOIB30BaTh MPEUMYIIECTBA KOMaHAHOW U WHAWBHIYaTbHOW pabOTHI MPH pEIICHUH
y4eOHBIX 3aj7ay, MPUHUMATh 1LI€Jbh COBMECTHOM NEATENbHOCTH, IMJIAHMPOBATh OPraHU3allMI0 COBMECTHOM
paboTHI, pactipenessaTh BUIALI PabOT, TOTOBApUBATHCS, 00CYKIAaTh MPOIIECC U pe3ynbTaT paboThl, 06001IaTh
MHEHUS HECKOJIbKHX JIIOJIECH;



y4acTBOBaTh B TPYNMIOBBIX (opmax paboThl (0OCYKIeHUS, OOMEH MHEHHUH, «MO3TOBBIE IITYPMBI» H
MHBIE), BBIMIOJIHATH CBOIO YacTh PabOThl U KOOPAUHUPOBATH CBOU JEUCTBUS C IPYTMMHU WIEHAMU KOMAaH[IBI,
OILICHUBATh KaYeCTBO CBOETO BKJIaJa B OOIIUI MPOMYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM yUYACTHUKAMU
B3aUMO/ICHCTBUS.

INPEJIMETHBIE OBPA30BATEJIBHBIE PE3YJIBTATDBI

W3Bnekarb, WHTEpPHpPEeTUpPOBATH U  MPeoOpa3oBbIBaTh HHMOPMALMIO O [POCTPAHCTBEHHBIX
reOMETPUUYECKUX PUTYpax, MPEACTABICHHYIO Ha YePTEKAX U PUCYHKAX;

CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B IIPOCTPAHCTBE U HA TUIOCKOCTH;

BBIIIOJIHATH ONEpallMy HaJl BEKTOPaMU;

3a/1aBaTh IUNIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJIAMHAT B IPOCTPAHCTBE;

3a7aBaTh NPSIMYIO0 U OKPYKHOCTh YPAaBHEHUEM B JEKAPTOBOM CUCTEME KOOPJIAMHAT HA MJIOCKOCTH;
pelarb TEOMETPUYECKHE 3a/Jaud Ha BBIYKCICHHUE VYIJOB MEXAY MPSAMBIMH M IUIOCKOCTSIMHU,
BBIYMCIICHHE PACCTOSHUI OT TOYKH JI0 INIOCKOCTU C IPUMEHEHHEM BEKTOPHO-KOOPJAMHATHOTO METOJA
[IpU PELLICHUY;

MPUMCHSITh TEOMETpHUYECKHE (aKThl IS PEIMICHUS TIeOMETPUYCCKHX 3a1ad, MPEANOIaraonux
HECKOJIBKO IIaroB PEUICHUs, €CITM YCIIOBUS IPUMECHCHUS 33JIaHbl B IBHON M HESIBHOU (hopMe;

pemaTh 3aJauyd Ha J0Ka3aTeIbCTBO MATEMATHUYECKUX OTHOLUEHUNW M HAXOXKIACHUE I€OMETPUUYECKHX
BEJINYUH;

MPUMEHATh MPOrPAMMHBIE CPEACTBA W AJIEKTPOHHO-KOMMYHHUKAIMOHHBIE CUCTEMbI IPU PEIICHUU
reOMETPUYECKUX 3a]1ay4;

MIPUMEHATH MOJIyYCHHbIC 3HAHUS Ha MPAKTUKE: CPAaBHUBATh, aHAJIU3UPOBATh U OLICHUBATh pEabHBIC
CUTYyalluM, NPUMEHATh W3yYEHHbIE IOHSTHUS, TEOPEMbI, CBOMCTBA B IPOLIECCE IOUCKA PEIICHUS
MaTeMaTHYeCKH CHOPMYITUPOBAHHON MPOOIEMBI, MOJCIUPOBATh PEAIBbHBIC CUTYallUd Ha S3BIKE
F€OMETPUHU, HUCCIEAOBATh IMOCTPOCHHBIE MOJEIM C HCMHOJBb30BAHHEM TIE€OMETPUYECKUX MOHATUH M
TeopeM, ammapara aireOpbl, pemiath MpPaKTHYECKHWe 3a/ladd, CBS3aHHBIE C HAXOXICHHEM
reOMETPUUYECKUX BEINYMH;

HMMETh TIPEICTABJICHHUS 00 OCHOBHBIX ATarax pPa3BUTHUs T€OMETPUM KaK COCTAaBHOW YacTu (QyHAaMEeHTa
Pa3BUTHS TEXHOJIOTHMA.

Cooeporcanue Kypca

TpeyroabHUK U OKPYKHOCTH, YETHIPEXYTOJIbHUKHU (BBIMYKJIIbIE, HEBBIMYKJIbIE), BIUCAHHBIE U
ONMCaHHbIE MHOTOYTOJIbHHUKH.

BekTopbl Ha INIOCKOCTH U B IIPOCTPAHCTBE. BEKTOPHOE U CMELIaHHOE IPOU3BEACHUS, UX
reoMeTpUYEeCKUil CMbICT. Anredpanyeckre CBOMCTBA CMEIIAaHHOTO U BEKTOPHOTO MPOU3BEICHUIA.
IIpousBeneHus B 1eKapTOBbIX KOOpAUHaATaX. HekoTopeie reoMeTpruecKue MPUIIOKEHHUS IIPOU3BEICHUN
BEKTOPOB. BEKTOpPHBII METO/I HA MJIOCKOCTH M B IPOCTPAHCTBE.

JlokazaTenbcTBa U3BECTHBIX TEOPEM U 3a/a4 dJIEMEHTApHOM reoMeTpuu (Teopemsl YeBbl, MeHenas,
TeopeMa Diiiepa JJisl YeTHIPEXYToJIbHUKA U T.11.) BEKTOPHBIM METO/I0M.

BBenenue cucrteMbl KOOpAUHAT. Y paBHEHUS IIPSIMOM, OKPYKHOCTH, INIOCKOCTH HA INIOCKOCTH U B
IIPOCTPAHCTBE.

ITocTpoeHune ceueHnii B MHOTOTpaHHMKaX U KpyrJIbIX Tenax. CeueHnus MpoCTPaHCTBEHHBIX TEIN
KOOPJMHATHBIM METOJOM.

I'eomeTprueckue 3aaun Ha IOCTpOeHUE. AKCHOMBI KOHCTPYKTUBHOW F€OMETPUH, OCHOBHBIE
(a;meMeHTapHbIe) MocTpoeHus. MeTo sl pereHus 3aaad Ha mocrpoerue (I'MT, ciipsmiienus,
reoMeTpHUecKuX Mpeodpa3oBanuii).Metoas! pemenus 3a1a4 Ha noctpoenue (I'MT, cnpsamienus,
T€OMETPUUYECKUX TTPeoOpa30BaHUl).

Anrebpanueckuil MeTO/| peleHus 3a/1a4 Ha ocTpoeHue. Kpurtepuit pazpemmmocTy 3a1a4d Ha
IIOCTPOCHHE LIUPKYJIEM U JHMHEeHKoH. Kiaccuueckue 3ajaun Ha mocTpoeHue (TPUCEKIMHU YIila, KBaJpaTypsl
Kpyra, CIpsIMJIEHHE OKPY’KHOCTH, IOCTPOEHUE IPABUIILHOTO CEMUYTOJIBHUKA).

Pemienune reomeTpudeckux 3a1a4 Ha MOCTPOECHUE ANTeOpandeckKuM METO/IOM.
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http://www.ege.edu.ru/ru/
http://teacher.fio.ru
alexlarin.net
geogebra.org

Pemenue 3anay nmiuaHuMeTpuu no Teme "TpeyronbHUK

U OKpY>KHOCTH",

http://www.ege.edu.ru/ru/
http://teacher.fio.ru
alexlarin.net
geogebra.org

Pemenue 3anauy miuaHuMeTpuu no Teme "TpeyronbHHUK

U OKpY>KHOCTH"

http://www.ege.edu.ru/ru/
http://teacher.fio.ru
alexlarin.net
geogebra.org

Pemienue 3a1au mi1aHUMETPUU IO TEME
"YeTplpeXyroabHUKU" (BBIIYKJIbIE, HEBBITYKJIIBIE)

http://www.ege.edu.ru/ru/
http://teacher.fio.ru
alexlarin.net
geogebra.org

Pemenue 3ana4 niaHuMeTpuu 1o teme "BriucaHHble
Y ONKMCaHHbIE MHOTOYT'OJIbHUKHU".

http://www.ege.edu.ru/ru/
http://teacher.fio.ru
alexlarin.net
geogebra.org

BGKTOpHOG U CMCIIAHHOC NIPOU3BEACHM, NX
FeOMeTpI/I‘IeCKI/Iﬁ CMBICII.

http://www.ege.edu.ru/ru/
http://teacher.fio.ru
alexlarin.net
geogebra.org

Anrebpanyeckue CBOMCTBA CMEIIAHHOTO U
BEKTOPHOT'O MTPOU3BEICHUH.

http://www.ege.edu.ru/ru/
http://teacher.fio.ru
alexlarin.net
geogebra.org

IIponsBenenus B 1€KapTOBBIX KOOpAUHATAX.
HexoTopble reomeTpruyecKue mpuaoKeHus
MPOU3BEICHUI BEKTOPOB.

http://www.ege.edu.ru/ru/
http://teacher.fio.ru
alexlarin.net
geogebra.org

Jloka3arenbcTBa U3BECTHBIX TEOPEM U 3a]a4
3JIeMeHTapHoi reomeTpuu (Teopemsl UeBbl, MeHenas,
Teopema Dilepa Ui YeThIpeXyroJibHUKa U T.11.)

http://www.ege.edu.ru/ru/
http://teacher.fio.ru
alexlarin.net
geogebra.org

10.

Pemenne reoMeTpuuecKkux 3aa4d Ha INIOCKOCTH U B
IIPOCTPAHCTBE BEKTOPHBIM METOJIOM.

http://www.ege.edu.ru/ru/
http://teacher.fio.ru
alexlarin.net
geogebra.org

11.

BBenenue cuctembr KOOpAWHAT.

http://www.ege.edu.ru/ru/
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http://teacher.fio.ru
alexlarin.net
geogebra.org

YpaBHEHUS IPSMOM, OKPYKHOCTH, IJIOCKOCTH Ha

http://www.ege.edu.ru/ru/
http://teacher.fio.ru

12. IUTOCKOCTH ¥ B TIPOCTPAHCTBE. alexlarin.net
geogebra.org
http://www.ege.edu.ru/ru/
13 | Hoctpoenne ceueHuii B MHOrOrPaHHMKAX M KPYIJIBIX http://teacher.fio.ru
TeJax. alexlarin.net
geogebra.org
http://www.ege.edu.ru/ru/
14, | Pemenue 3ana4 no reme "CeucHus http://teacher.fio.ru
IPOCTPAHCTBEHHBIX TN KOOPAWHATHBIM METOIOM. alexlarin.net
geogebra.org
http://www.ege.edu.ru/ru/
http://teacher.fio.ru
15. | T'eomerpuueckue 3a1aun Ha IOCTPOCHHUE i
alexlarin.net
geogebra.org
AKCHOMBI KOHCTPYKTUBHOM I'€OMETPUH, OCHOBHBIE http://www.ege.edu.ru/ru/
16, | (97eMeHTapHbIe) I0CTPOCHHs. MeTobI pelieH s http://teacher.fio.ru
3aga4 Ha noctpoenue (I'MT, cipsimiieHus, alexlarin.net
FCOMETPHUCCKUX MTPEOOpa30OBaHuUN). geogebra.org
http://www.ege.edu.ru/ru/
17. | Merozet pemenus 3aa4 na nocrpoerue (IMT, http://teacher.fio.ru
CIIPSMIICHHSI, TEOMETPUYCCKUX MTPE0Opa30OBaHmii). alexlarin.net
geogebra.org
http://www.ege.edu.ru/ru/
18 | AJrebpamiecKkuii METO/ PeIICHHs 3a/1a4 Ha http://teacher.fio.ru
HOCTPOCHHE. alexlarin.net
geogebra.org
Kpurepwuii PA3pENIMMOCTH 337121 Ha TOCTPOCHHE http://www.ege.edu.ru/ru/
HUPKYJIEM U JuHelkol. Kiaccnueckue 3aiaun Ha http://teacher-fio.ru
19. | nocrpoenwue (Tpucekuuu yria, KBaaparypsl Kpyra, alexlarin.net
CIIPAMIIEHHE OKPYKHOCTH, TIOCTPOEHHUE TIPABHIBHOTO TS
CEeMHYTOJIbHUKA). geogebra.org
http://www.ege.edu.ru/ru/
00, | Peluenne reomeTpueckux 3a1a4 Ha IOCTPOCHHE http://teacher.fio.ru
areOpandecKuM METOIOM. alexlarin.net
geogebra.org
http://www.ege.edu.ru/ru/
o1 | Obobmaromee TOBTOpEHKE Kypca dIIeMEHTapHOI http://teacher.fio.ru
TEOMETPHH. alexlarin.net
geogebra.org
http://www.ege.edu.ru/ru/
oo | Pemenne sanad naHumeTpun no Teme "TpeyronbHuK http://teacher.fio.ru
U OKPYXXKHOCTH", alexlarin.net
geogebra.org
o3 | Pellenne 3aj1a4 ruianumeTpun no Teme "TpeyronbHik http://www.ege.edu.ru/ru/

1 OKpYXHOCTH"

http://teacher.fio.ru
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alexlarin.net
geogebra.org

24,

Pemienue 3a1au 1IaHUMETPUH 110 TEME
"YeTbIpeXyroJbHUKHU" (BBITYKJIbIC, HEBBITYKIIBIC)

http://www.ege.edu.ru/ru/
http://teacher.fio.ru
alexlarin.net
geogebra.org

25.

Pemenue 3anau nuanumerpuu no teme "BrncaHHble
Y ONMCAHHBIE MHOTOYTOJIbHUKH'".

http://www.ege.edu.ru/ru/
http://teacher.fio.ru
alexlarin.net
geogebra.org

26.

BGKTOpHOC U CMCIIAHHOC NPOU3BCACHU, UX
FCOMeTpI/I‘IGCKI/Iﬁ CMBICIJI.

http://www.ege.edu.ru/ru/
http://teacher.fio.ru
alexlarin.net
geogebra.org

27.

AnreOpanyecKkre CBOMCTBA CMEIIAHHOTO U
BEKTOPHOT'O ITPOU3BEICHUM.

http://www.ege.edu.ru/ru/
http://teacher.fio.ru
alexlarin.net
geogebra.org

28.

[IpousBenenus B A€KapTOBBIX KOOPANHATAX.
HexoTopsle reoMeTpuyecKre IpUII0KEHUS
IIPOU3BEICHUN BEKTOPOB.

http://www.ege.edu.ru/ru/
http://teacher.fio.ru
alexlarin.net
geogebra.org

29.

Jloka3aTenbCcTBa U3BECTHBIX TEOPEM U 3a]a4
3JIeMEHTapHOM reoMeTpun (Teopemsl UeBsl, MuHenas,
TeopeMa Diepa s YEThIPEXyroJbHUKA U T.I1.)

http://www.ege.edu.ru/ru/
http://teacher.fio.ru
alexlarin.net
geogebra.org

30.

Pemenne TCOMETPHUICCKUX 3aa4d Ha IJIOCKOCTH U B
MMPOCTPAHCTBE BEKTOPHBIM MCTOIOM.

http://www.ege.edu.ru/ru/
http://teacher.fio.ru
alexlarin.net
geogebra.org

31.

Beenenue cuctemal KOOpAUHaAT.

http://www.ege.edu.ru/ru/
http://teacher.fio.ru
alexlarin.net
geogebra.org

32.

YpaBHEHUS MPSAMOU, OKPYKHOCTH, TUIOCKOCTH Ha
IUTOCKOCTH ¥ B TIPOCTPAHCTBE.

http://www.ege.edu.ru/ru/
http://teacher.fio.ru
alexlarin.net
geogebra.org

33.

[TocTpoenue ceueHnii B MHOTOIpaHHUKAX U KPYTJIBIX
TeJax.

http://www.ege.edu.ru/ru/
http://teacher.fio.ru
alexlarin.net
geogebra.org

34.

Pemenue 3anau no teme "Ceuenus
IIPOCTPAHCTBEHHBIX TeJI'" KOOPJANHATHBIM METOJIOM.

http://www.ege.edu.ru/ru/
http://teacher.fio.ru
alexlarin.net
geogebra.org

Hroro

34
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