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HOACHUTEJBHASA 3AIIUCKA

['eomeTpusa Kak OAMH M3 OCHOBHBIX pa3/IeoOB IIKOJIBHOW MaTeMaTHUKH, UMEIOIIMI CBOEH Leibl0 00ecreuynuTh U3yYeHHE CBOICTB U pa3MepoB
¢buryp, ux OTHOIIECHUHA U B3aMMHOE PACIOJI0KEHUE, OMMMPACTCS HA JIOTUYECKYIO, JOKAa3aTeIbHYI0 TUHHIO. LIeHHOCTh M3ydeHHs TeOMETPUN Ha YPOBHE
OCHOBHOTO 00111ero o0pa3oBaHMs 3aKII0YaeTCsd B TOM, YTO OOYyYaroIIMiiCs YYUTCS MPOBOAUTH JOKa3aTelbHbIE PAcCYXIEHHUS, CTPOUTh JIOTHYECKHE
YMO3aK/IH4YEHHUs, 10Ka3bIBaTh UICTUHHBIE YTBEPKACHUS U CTPOUTH KOHTPIPUMEPHI K JIO)KHBIM, IPOBOAUTH PACCYKIAEHUS «OT IMPOTUBHOTO», OTJINYAThH
CBOMCTBA OT NMPU3HAKOB, (HOPMYJIUPOBATH OOPATHBIE YTBEPKACHHUS.

Bropoii nenpro n3ydeHus TeOMETPUU SIBIISIETCS. UCIIOJIb30BaHUE €€ KAK MHCTPYMEHTA MPU PEIICHUH KaK MaTEMaTHYECKUX, TaK U MPAKTUYECKUX
3a/1a4, BCTPEUAIONINXCA B pealibHOM *u3HU. OOydarommiics JOKEH HAYYHThCS ONMPEAEUTh TeOMETPUYECKYI0 (UTypy, OMHCaTh CIOBAaMHU JaHHBIN
4epTEK WM PUCYHOK, HANTH TUIOIIAAb 3€MEIBHOTO YYacTKa, PACCUYMTATh HEOOXOJMMYIO JUTHHY ONTOBOJIOKOHHOTO Ka0elsi Wi TpeOyeMble pa3Me pbl
rapaxa JJii aBTOMOOUJISl. DTOMY COOTBETCTBYET BTOpAasi, BBIYMCIUTENbHAS JIMHUA B WM3Y4eHUHU reomeTpuu. [Ipu pemieHUM 3aaay MpakTHYECKOTO
Xxapakrepa OOydarolUHCA Y4YUTCS CTPOUTh MaTEeMaTHMYECKHUE MOJENN PpEeAlbHbIX >KM3HEHHBIX CUTYalluid, MPOBOAMTH BBIUMCIEHHUS M OLIEHUBATh
aJIeKBATHOCTD MOJYYEHHOTO PE3yJIbTATA.

Kpaiine BaxHO mNOAUEPKUBATH CBSI3U TIEOMETPUM C JAPYTUMU Y4E€OHBIMM HpPEIMETaMHM, MOTHUBHPOBATh HCIOJIb30BaTh ONPEICIICHUS
TeOMETPUUYECKUX (PUTYp U MOHATHH, JEMOHCTPUPOBATH MPUMEHEHUE MOJYYCHHBIX YMEHHUM B (PU3HUKE U TEXHUKE. DTH CBSI3U Hauboliee SIpKO BUIHBI B
teMax «Bektopsl», « TpuroHomMeTpudeckue COOTHOMICHUs», «Meto koopauHat» u «Teopema [Tudaropay.

VYuebnsiii kypc «['€oMeTpus» BKIIOUYAET CIEIYIONIME OCHOBHBIE pa3zfenbl coaepkanus: «[ eomerpuueckue QUTYphl U UX CBOWCTBay,
«M3MepeHne TreoMeTpHUYecKUuX BEJINYMHY», «JleKapTOBbI KOOpIMHATHI Ha IUIOCKOCTH», «Bektopbl», «/IBmkeHus miockoctn», «lIpeoGpasoBanus
o100us».

Ha n3ydenue yueGHoro Kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B HEJIeNIO).

COJAEP)KAHUE YYEBHOI'O IPEAMETA «I'EOMETPUS»

Havanenele nonstusa reomerpun. Touka, npsimasi, OTpe30K, Jdyd. Yros. Bunasl yrnos. BeprukanbHele U CMEXHBIE yIiIbl. buccekrpuca yria.
Jlomanas, MmHOroyroybHUK. [lapauieIbHOCTD U IEPIIEHIUKYIAPHOCTD MIPSMBIX.

Cummerpuunble purypsl. OCHOBHBIE CBOMCTBA OCeBOM cuMMeTpuu. [IprMepsl ciMMETpUH B OKpYXKalOLIeM MUPE.

OCHOBHBIE TIOCTPOEHUS € TIOMOIIBIO IUPKYJIS U JInHEeiKku. TpeyroasHuk. BeicoTa, MennaHna, OuccekTpuca, UX CBOMCTBA.

PaBHOGeipeHHBIN 1 paBHOCTOPOHHUHN TpeyrojibHUKH. HepaBeHCTBO TpeyroiabHHUKA.

CBoiicTBa M IpU3HAKU paBHOOEIPEHHOTO TpeyroabHUKa. [IpU3Haku paBeHCTBa TPEYTrOJIbHUKOB.

CBolicTBa ¥ MPU3HAKY MapaJuIeNIbHBIX MPAMbIX. CyMMa YIJIOB TPEYroJIbHUKA. BHENTHUE yTIiibl TPEYTrOIbHUKA.

IIpssmoyronbHbIi TpeyrojibHUK. CBOWCTBO MEIUaHbl NMPSIMOYTOJIBHOTO TPEYroJbHUKA, NPOBEAEHHON K TMNoTeHy3e. lIpu3Hakm paBeHcTBa
MIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpAMOYTOIBHBIN TpEeyTroiabHUK ¢ yriaom B 30°.

HepaBeHncTBa B reoMeTpuu: HEpaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOH, TeopeMa O OOJbIIeM yriie U OONbIIeH CTOpOHE
TpeyrojabHuKa. lIepreHauKyIsap U HaKJIOHHAs.

I'eomerpuueckoe MecTo To4eK. bruccekTpuca yriia u CepeIrHHbIN NEPIEHANKYIIAP K OTPE3KY KaK FT€OMETPUYECKUE MECTA TOUEK.



OxpyXHOCTb M Kpyr, XOopJa WU JAMAMETp, UX CBOMcCTBAa. B3auMHOe pacmnosoxeHue OKpyx HocTu M npsmoi. KacarenpHas M cekymas K
OKpY>XHOCTH. OKpY>KHOCTb, BIMCaHHAs B yroJl. BniucanHas u onucaHHasi OKpY>KHOCTH TPEYTOJIbHUKA.

IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O ITIPEMETA «I'EOMETPHUS»
JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE Pe3yJabTAaThI OCBOCHHUS IIPOTrPaMMBbI y4eOHOTO Kypca «['eoMeTpusi» XapaKTepH3yOTCS:

1) maTpuoTHYECKOE BOCTIUTAHME:

NpPOSIBIICHUEM HHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHICKOW MaTeMaTHUKH, [CHHOCTHBIM OTHOLICHHEM K JOCTHXKCHHSM POCCHICKHX
MaTeMaTHKOB U POCCHICKON MaTeMaTHYECKOH IIKOJIbI, K UCTIOIb30BaHUIO 3TUX JOCTIKECHHH B APYrUX HayKaxX W MPUKIAIHBIX chepax;

2) rpasIaHCKoe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHCHHIO OOS3aHHOCTEH TpakJaHWHA M pealM3allMyd ero INpaB, IPEICTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX
(GYHKIIMOHUPOBAHHS PA3JIUYHBIX CTPYKTYp, SIBICHHW, NPOLEAYpP TPaXKIAaHCKOro oOmiecTBa (HAmpuMmep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K
0OCYXIICHUIO 3TUYECKHX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM NMPUMEHEHUEM JOCTH)KEHUI HayKH, OCO3HAHHEM Ba)KHOCTH MOPAIbHO-3TUYCCKUX
NPUHIIMIIOB B ICSTEIBHOCTH YUEHOTO;

3) TPy/10BO€ BOCTIUTAHUE:

YCTAHOBKOW Ha AaKTHBHOE Y4YacTHE B PpCIICHHMHM TNPAKTHYCCKUX 3aJlady MaTeMaTUYeCKOW HAINpaBICHHOCTH, OCO3HAHHEM BaKHOCTH
MaTeMaTH4ecKoro o0pa3oBaHus Ha MPOTSHKCHUU BCEW KHM3HU ISl YCIEUTHOW MPOpeCcCHOHABHON IeSTeTbHOCTH U Pa3BUTHEM HEOOXOMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U IOCTPOCHHUEM WHIMBHIYAIbHONH TPAaCKTOPHU OOpa30BaHMs M HKU3HEHHBIX IUTAHOB C Y4YETOM JIMYHBIX WHTEPECOB U
OO0IIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K DMOIIMOHAIBHOMY M ICTETHYECKOMY BOCIPHATHIO MaTeMaTHYECKUX OOBEKTOB, 3a]ad, PEUICHUH, pacCyKACHWH, YMEHUIO
BUJIETh MATEMaTHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE,

5) HeHHOCTH HAYYHOI0 MO3HAHMSA:

OpHMEHTAIlMeH B JICATENIHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4yHbBIX MPEICTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS 4YeJOBEKa,
npuposabl U OOIIECTBa, TOHMMAaHHEM MaTeMaTU4ecKOW HayKd KakK c(epbl 4eJIOBEUECKOW MEATENLHOCTH, ATANoB €€ pa3BUTHA W 3HAYUMOCTH IS
pa3BUTHUS I[MBUJIM3AIMH, OBJAJCHUEM SI3BIKOM MAaTEMAaTHKA W MAaTeMaTHYeCKON KyJIbTypod Kak CpeJACTBOM TMO3HAHHS MHUpA, OBJIAJICHUEM
NPOCTEHITMMU HaBBIKAMHU HCCIIEIOBATEIILCKON IS TEIbHOCTH;

6) puzuueckoe BocnuTaHue, HopMUPOBaHNE KYJIbTYPhI 3/I0POBbSI M SMOLHOHAJIBHOT0 0JIArOMOJTYYHs:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTHUYCCKHE 3HAHUS B MHTEPECAaX CBOETO 370POBbsI, BEACHHS 3I0POBOrO 00pa3a >KU3HU (30POBOE MHTAHHE,
cOalaHCHPOBaHHBIN PEKUM 3aHITUI M OTIBIXA, PETYIApHas (PU3NUECKast aKTUBHOCTB), COOPMHPOBAHHOCTHIO HaBBIKA PEQICKCHHU, IIPH3HAHUEM CBOETO
IpaBa Ha OIMOKY ¥ TaKOTO JKE TpaBa IPYroro YeIoBeKa;

7) 3K0JIOTHYECKOE BOCIUTAHUE:



OpHEHTAIel Ha MPUMEHEHHE MAaTeMAaTUYEeCKUX 3HAHWUU JJIS pelIeHHs 3a/1a4 B 00JacCTH COXPAHHOCTH OKpYKAaloIIeH Cpeibl, IJIaHUPOBAHUS
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX MOCIIEICTBUH ISl OKPYXKAIOIIEH Cpebl, 0CO3HAHUEM TTI00AIbHOTO XapaKTepa SKOJIOTHYECKUX MPoOiIeM U My Tei
UX pELICHNUS;

8) amanTanus K N3MEeHSIIOIUMCS YCJIOBHSIM CONMATBLHON 1 MPUPOJAHON Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSAM B YCIOBHSIX HEONPEAEIEHHOCTH, IIOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JESATENbHOCTD,
B TOM YHCJIE YMEHHUE YUUTHCS Y IPYTUX JII0JeH, IpuoOpeTaTh B COBMECTHOM A€ATEIIbHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIIETEHLIUU U3 OIIbITA IPYTHUX;

HE00X0AUMOCTBIO B (POPMHPOBAHNY HOBBIX 3HAHUH, B TOM 4HCIe (GOpMyTUpOBATh UJCH, TIOHATHS, TUIIOTE3bl 00 0OBEKTaX U ABJICHHSIX, B TOM
qlCJIe paHee HEU3BECTHBIX, 0CO3HABaTh 1e(UIUTHI COOCTBEHHBIX 3HAHUHM U KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHIMATEH CTPECCOBYIO CHTYAIIMIO KaK BBI30B, TPEOYIOUIH KOHTPMED, KOPPEKTUPOBATH
IIPUHUMAaeMble PeLIeHUs U AeHCTBU, (POPMYIMPOBATh U OLEHUBATh PUCKU U MOCIEACTBUSA, OPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe1bHbIE YHUBepcAJbHbIE YUeOHbIe el CTBUS

Ba3zoBble Jlornueckue AeiicTBUS:

° BBISIBJIATH U xapaKTemeBaTb CyHIeCTBCHHBIG HpI/ISHaKI/I MATEMATUYCCKUX O6’I>CKTOB, HOH?ITPII7[, OTHOIIIGHI/IfI MC)KI[y IIOHATHUAMU,
(bopMynHpoBaTh OMpEeICHUS MTOHITHIA, yCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIaccu(PUKaIK, OCHOBAHUS U1 0000IIIEHUs U CPAaBHEHUS,
KpUTEPHUH TTPOBOAMMOTO aHAIIN3A,

® BOCHPHHMMATbH, (POPMYNIHpPOBaTH U NPEOOPA3OBHIBATH CYXKICHUS: YTBEpAUTENbHbIE M OTpHUIATEIbHbIE, €IMHUYHBIE, YaCTHbIE U 0OIIue,
YCIIOBHEIE,

® BBISBISTH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOPEUHS B (paKTaX, JTAaHHBIX, HAOMIOICHUSX U YTBEPKACHUSX, MPEJIaraTh
KPUTEPUH JUIsl BBISIBICHUS] 3aKOHOMEPHOCTEMN U IPOTUBOPEUNI;

° J€JIaTh BBIBO/JIbI C HCIIOJIB30BAHHUEM 3aKOHOB JIOTHKU, I[CI[yKTI/IBHBIX N MTHAYKTUBHBIX YMOSaKJ'IIOLICHI/II\/JI, yMOSaKJ'IIOLICHI/II\/JI 10 aHaJI0T'uH,

L4 p336I/IpaTI) J0Ka3areJIibCTBA MATECMATHUYCCKUX YTBep)K)IeHI/Iﬁ (HpﬂMBIe n oT HpOTI/IBHOFO), HpOBO)II/ITB CaMOCTOSATCIIBHO HECIIOKXKHBIC
JI0Ka3aTebCcTBA MaTeMaTHYeCKUX (PaKTOB, BBICTpPAWBaTh AapryMEHTAllMI0, MPUBOAUTH MPUMEPhl W KOHTPIPHUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIC PACCYKICHUS;

e BBIOMpATH CIOCOO pelieHus y4yeOHOW 3amadyn (CpaBHUBATh HECKOJBKO BAPUAHTOB pEIICHHs, BBIOMpATh HanOoliee MOIXOISAIMIUNA ¢ YIETOM
CaMOCTOSITENIbHO BBIZICIEHHBIX KPUTEPUEB).

ba3oBble ucciienoBaTe/IbCKUE JeHCTBHS:

® CIIOJIB30BAaTh BOIPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT TIO3HAHHs, (OPMYIUPOBATH BOIPOCHL, (PUKCUPYIONINE MPOTHBOpPEUHE,
mpo0yieMy, CaMOCTOSITEIHPHO YCTaHABIMBATH HCKOMOE U JIaHHOE, (HOPMUPOBATH TUIOTE3Y, APTYMEHTHUPOBAThH CBOO MO3HIINI0, MHEHUE;

® TPOBOJIUTH IO CaMOCTOSITEIHHO COCTABJICHHOMY IIJIaHY HECIOXKHBIM JKCIEPUMEHT, HEOOJBIIOEC HCCICAOBAHNE IO YCTAaHOBJICHUIO
0COOEHHOCTEH MaTeMaTHIECKOTO 00BEKTa, 3aBUCUMOCTEN 0OBEKTOB MEX Ty COOOI;



®  CaMOCTOATENIBHO (QOpPMYyJIUpOBaTh OOOOIIEHMS W BBIBOJBI 110 pe3yJbTaTaM IPOBEAEHHOTO HAOJIIOAEHUS, MCCIEOBAHUSA, OLICHUBATh
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJAOB U 0000IICHUIA;

® [IPOTHO3MPOBATh BO3MOYKHOE Pa3BUTHUE MPOLIECCA, @ TAK)KE BbIIIBUTaTh MPENOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Padorta ¢ ungopmanueii:

®  BBIIBIISITH HEJOCTATOUYHOCTH M M30BITOYHOCTH MH(OPMAIIMH, TaHHBIX, HEOOXOIUMBIX JIsl pEIICHUS 3a]a4H;

e BbIOMpATH, AHAJIM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh HHPOPMALIMIO PA3JIMUHBIX BUJIOB U (POPM IIPEACTaBICHHUS;

e BbIOMpaTh GopMy IpeicTaBieHHs MHGOPMALMU M WUIIOCTPUPOBATh pELIaeMble 3aJjaud CXEMaMHM, JuarpaMMaMu, WHOW Tpapukod M uX
KOMOHHALIUSIMY;

® OIICHUBATH HANEKHOCTh HHPOPMALIUH 110 KPUTEPHSIM, IPEIOKEHHBIM YIUTEIEM HITH C(HOPMYITHPOBAHHBIM CAMOCTOSITEIILHO.

KoMmyHukaTHBHBIC yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

® BOCIPUHMMATh U (OPMYJIHUPOBATH CYKICHUS B COOTBETCTBUU C YCJIOBUSAMH U LEISAMM OOIIEHUS, ICHO, TOUHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3p€HUS B YCTHBIX U MMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 110 X0y PELIECHUs 3aJaul, KOMMEHTUPOBATh MOJIYyYEHHbIN pe3yibTar;

e B X0J€ 00CYKJIE€HHS 3a7]aBaTh BONPOCHI IO CYILIECTBY 00CYXAaeMOM TEMbI, IPOOJIEMBI, pellIaeMoi 3a/1a4u, BbICKAa3bIBATh UJIEU, HAllEJICHHbIEC HA
MIOMCK PEIIECHUs, COIIOCTABIATh CBOM CYXKICHUS C CY)KAECHUSIMHU JPYTUX YYaCTHUKOB JManora, OOHapyKUBaTh pa3jindle U CXOJCTBO MO3UILIUM,
B KOPPEKTHOH (popme popMyIHpoBaTh pa3HOIIACHS, CBOM BO3PAKEHUS;

® TIPEACTaBIATHh PE3YNbTAThl PEIICHUS 3aJaud, SKCIIEPUMEHTA, MCCIEJOBAaHMUs, MPOEKTA, CAMOCTOATEIBHO BBHIOMPATh (OPMAT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPe3eHTALMU U 0COOEHHOCTEHN ayIuTOpHH;

® [IOHUMAaTh U UCNOJIb30BATh MNPEUMYIIECTBA KOMAaHIHOW U MHIMBUyalbHONU pabOTHI IPU pELIEHUH YU€OHBIX MAaTEMAaTHYECKUX 3a]1a4;

® [IPpUHUMATH LI€Ib COBMECTHOM JIEATENbHOCTH, IIJIAHUPOBATh OPraHU3aI[MI0 COBMECTHOM padOThI, pacnpeaensaTh BUAbl padboT, JOroBapuBaThCS,
o0cyXIaTh Mpoliecc U pe3yibTaT padboTsl, 000011aTh MHEHHS HECKOJIBKUX JIOCH;

® y4acTBOBAaTh B IPYIIOBBIX Gopmax paboThl (00Cyk/IeHNs, 0OMEH MHEHUSMHU, MO3TOBbIE IITYPMbI U JIPYTHUE), BBINOIHITH CBOIO YacTh paOOTHI
U KOOPJIMHUPOBATh CBOU JEHCTBUS C JPYIrMMH YJIEHAMH KOMaHbl, OL[EHHBATh KAYECTBO CBOErO BKJAJa B OOLIMH MPOIYKT MO KPUTEPUSIM,
c(OpPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHUCTBHSL.

PerynsiTuBHbIE YHHBeEpCaIbHbIC y4eOHbIE e CTBHS

Camoopranusanus:
®  CaMOCTOSITEIBHO COCTaBJIATh IUIaH, AJITOPUTM PEIICHUs 3a/1auk (WM €ro 4acThb), BRIOMPATh CIIOCO0 pelIeHUs ¢ y4ETOM HUMEIOIIUXCSI pECYPCOB
1 COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PELICHHUH ¢ y4ETOM HOBOW MH(OPMAaLIUU.
CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJICKT:
® BJAJETh CIOCO0AMH CaMOITPOBEPKH, CAMOKOHTPOJIS MTpoIecca U pe3yibTaTa peleHsl MaTeMaTH4eCcKoil 3a1auu;
® IIpPEeABUJAETH TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IIPH PEIIECHUU 3aJa4d, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
0OCTOSITENLCTB, HAMIGHHBIX OIINOOK, BBISBICHHBIX TPYIHOCTEH;



® OLIEHUBATb COOTBETCTBUE PE3YJIbTaTA JESITEIbHOCTH ITOCTABICHHON LENIU U YCIOBUAM, OOBACHATH IPUUMHBI JOCTHKEHUS WM HEIOCTUKEHUS
LIeJI, HAXOJUTh OIIUOKY, TaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K konIty oOyueHus B 7 KJiacce 00yJaronHiics MOJIYIHUT CICTYIOIINE TPEIMETHBIC PE3YIbTaThI:

Pacmo3HaBaTh HW3ydeHHBIE TE€OMETpUUYECKHE (UTYpHI, OMPENSIsITh HUX B3aMUMHOE pPaCIOJIOKEHHE, H300pakaTh T'€OMETPUYECKHE (QUTYPBHI,
BBINIOJIHATh YEPTEXKU IO YCIOBUIO 3aJaud. M3MepATh JIMHENHbBIE U YIJIOBBIE BEJIMYMHBL. Pemare 3ajauu Ha BBIYMCIIEHUE JUIMH OTPE3KOB M BEJIIMYHMH
YIJIOB.

JlenaTte rpyOyr0 OLIEHKY JTMHEWHBIX U YIJIOBBIX BETUYHMH MPEIMETOB B peajbHON KM3HH, Pa3MEPOB MPUPOTHBIX 00bEKTOB. Pa3nuuaTe pazmepsl
3TUX 00BEKTOB TIO MOPSIKY BEIININHBIL.

CTpouTh 4epTEKU K TEOMETPUUECKUM 3aauaM.

[Tonp30oBaTbest MpU3HAKAMH PABEHCTBA TPEYTOJIbHUKOB, UCIIOIL30BATh MPU3HAKK U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJbHUKOB MPH PEIICHUU
3aj1a4.

[IpoBOIUTH TOTHYECKHUE PACCYKACHUS C UCIOJIb30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonp30BaTbCs NMpU3HAKAMU PABEHCTBA MPSIMOYTOJbHBIX TPEYTOJbHUKOB, CBOMCTBOM MEIHMaHbl, MPOBEAEHHOW K TMIOTEHY3€ MPSAMOYT OJIBHOIO
TPEYroJIbHUKA, B PELLICHUU TEOMETPUYECKUX 3a/1a4.

Ornpenenars MapauieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpbIe oOpa3zyeT ¢ HUMHU cekymias. OnpenensT NapauieIbHOCTh MPSIMBIX C
IIOMOIIBIO PAaBEHCTBA PACCTOSHUM OT TOYEK OJTHOM MPSAMOU 10 TOYEK APYrOr MPSMOM.

Pemate 3amaun Ha kieT4aToit Oymare.

[TpoBoANTH BBIYUCIIEHUS W HAXOJUTh YMCIOBHIE M OYKBEHHBIE 3HAUYECHUS YTJIOB B T€OMETPUUYECKUX 3aJadyax C HCIOJIb30BAaHHEM CYMMBI YTJIOB
TPEYrOJIbHUKOB ¥ MHOTOYT'OJIbHUKOB, CBOWCTB VIJIOB, OOpa30BaHHBIX NPH TMEPECEYCHUH [IBYX TMapajieIbHBIX NPSIMBIX CeKkymiel. Pemarts
MPAKTUYECKHUE 3a/1a41 Ha HAXOKJICHUE YTJIOB.

Brnagers moHsATHEM TeOMETPHUUECKOTO MecTa TOYeK. YMEeTh OMpeNensTh OUCCEKTPUCY YIia W CEepelWHHBIN MeprneHANKYIsp K OTPE3Ky Kak
F€OMETPUYECKUE MECTA TOYEK.

DopMyIIMPOBATH ONPEACICHUS OKPYKHOCTU U KPYra, XOpJbl U JUamMeTpa OKPY>KHOCTH, ITOJIb30BaThCA UX CBOMCTBAMHU. Y METh IMPUMEHSThH 3TH
CBOWCTBA MIPHU PEIICHUH 3a7a4.

Brnagets moHsATHEM OMKMCAHHON OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh HAXOAUTh e€ 1eHTp. [lomb30BaThCs hakTaMu 0 TOM, 9TO OUCCEKTPHUCHI
YIJIOB TPEYroJIbHUKA MEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO CEPEIMHHBIE MEPIEHIUKYISAPBI K CTOPOHAM TPEYroJIbHUKA MEPECEKAIOTCS B OJTHOU
TOUYKE.

Brnaners noHsTHEM KacaTelbHON K OKPY>KHOCTH, MOJB30BaTHCS TEOPEMON O MEPNEHANKYISIPHOCTH KacaTeIbHON M paanyca, MPOBEAEHHOTO K
TOYKE KacaHMUsl.

[Tonp30BaTbCs TPOCTENIIMMH F€OMETPUUECKUMH HEPABEHCTBAMHU, [IOHUMATh UX MPAKTUYECKUN CMBICI.

[IpoBOIUTH OCHOBHBIE TEOMETPUUECKHUE MIOCTPOEHHUS C TOMOIIBIO LIUPKYJIS U TUHEUKHU.



TEMATHYECKOE INTAHUPOBAHHUE

KosmmuecTBo yacos DJIeKTPOHHbIE
. (uudposbie)
Ne ni/mm HaumeHoBaHue pa3ies0B U TeM NPOrpaMMbl Beero KOﬁHTpO.]IbHLIe HpﬁaKanecmle 06pA30BATEBHbIE
padoThI padoThI pecypeI
1 [Ipocreiimune reomerpuueckue GUrypsl U ux 14 Bbu6mmoteka [JOK
cBoiicTBa. M3MepeHne reoMeTpUYECKHX BEJTHYHUH. https://m.edsoo.ru/7f415e2e
bubnuoreka [{OK
2 Tpeyrombauiy. 22 1 https://m.edsoo.ru/7f415e2e
3 [TapamiensHbIe IpsIMBIE, CyMMa yTJIOB 14 1 bubmmoreka [JOK
TPEyroJbHUKA. https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U KpyT. [ eomeTpuueckue 14 1 bubmmoreka [JOK
OCTPOEHHS. https://m.edsoo.ru/7f415e2e
. bubmuoreka [JOK
5 [ToBTOpeHue, 006001IeHNE 3HAHUH. 4 1 https://m.eds00.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0

TEMATUYECKOE INIAHUPOBAHME, B TOM YUCJIE C YYETOM PABOYEN NPOI'PAMMBbI BOCITUTAHUS

C YKABAHUEM YACOB, OTBOJJUMBIX HA OCBOEHHUE KAXKJIOM TEMBI

Ne i/mt

KosmmuecTBo yacos JlaTa JJ1eKTpoHHbIe HH(POBbIE
Tema ypoka Beero Konrposbnbie | IIpakruyeckue | MPOBEAEH oGpasoBarebHbIE
paboThl padoThI nsl ypoka pecypcel
1 [Ipocreiimume reoMeTpuuecKie 0ObEKTHI: 1 bubmuoreka [JOK
TOYKA, IpsIMas, OTPE30K, JIy4, MIIOCKOCTb. 02.09.2024 https://m.edsoo0.ru/8866b724
2 MHOroyroiabHUK, JIOMaHasl. 1 bubmmorexa LIOK
’ 04.09.2024 https://m.edsoo.ru/8866ch6a
bubnmoreka [JOK
3 [Ipsimas. Otpe3ok. I3mMepeHne oTpe3KoB. 1 09.09.2024 https://m.edsg_([).ru/88660500
4 Pemenue 3anau no reme «M3mepenue 1 bubmmorexa IOK
https://m.edsoo.ru/8866¢7be
OTPE3KOBY. 11.09.2024
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CpaBHeHHE U U3MEpPEHUE OTPE3KOB.

but6mmoreka [IOK

5 Pemrenue 3amau. 16.09.2024 https://m.edsoo.ru/7f415e2e
6 JIyd. Yron. CpaBHEHUE U U3MEPEHUE bubmmoreka [JOK
YIJIOB. 18.09.2024 https://m.edsoo.ru/7f415e2e
y Buns! yrinos. Pemenue 3agad o reme Bbu6mmoteka [JOK
«M3mMepeHue yrioBy. 23.09.2024 https://m.edsoo.ru/7f415e2e
8 CpaBHeHue U U3MepeHue yrios. Pemenne bu6muoreka [IOK
3aj1a4. 25.09.2024 https://m.edsoo.ru/7f415e2e
9 CMexHbIe U BEPTUKAJIbHBIE YTJIbI. bubnuoreka [IOK
30.09.2024 https://m.edsoo.ru/7f415e2e
10 Pemenne 3aga4u Ha CMEXKHEIC U bubnunoreka LIOK
BEPTUKAIbHBIC YTJIBL. 02.10.2024 https://m.edsoo.ru/8866c3ea
11 Pemenue nmpaktrueckux 3ajad. bubmmoreka [JOK
07.10.2024 https://m.edsoo.ru/7f415e2e
12 CamocrosiTenbHas paboTa o TeMe bubnnorexa [JOK
«HauanpHble reOMETPUYECKUE CBEACHUS. 09.10.2024 https://m.edsoo.ru/7f415e2e
13 [Tepumerp u niomans Guryp, bubmuoreka [JOK
COCTABJICHHBIX U3 TPSAMOYTOJIbHUKOB. 14.10.2024 https://m.edsoo.ru/7f415e2e
14 Pemrenue 3aiay Ha miomanb U NEpUMETP. bu6anoreka LIOK
16.10.2024 https://m.edsoo.ru/7f415e2e
15 IToHsATHE O paBHBIX TPEYIOJIBHUKAX U bubmuoteka [IOK
MIEPBUYHBIC IPEICTABICHHS O PABHBIX https://m.edso0.ru/8866ce80
¢urypax. 21.10.2024
16 [Ipu3Haku paBeHCTBA TPEYTOJIbHUKOB. bubmuorexa [IOK
IepBblii MpU3HaK paBEHCTBA https://m.edsoo.ru/8866d1fa
TPEYTOJILHUKOB. 23.10.2024
17 Pemenue 3aga4 Ha MpUMEHEHHUE TIEPBOTO bubmuoreka [IOK
MPU3HAKA PABEHCTBA TPEYTOJIbHUKOB. 06.11.2024 https://m.edsoo.ru/8866d34e
18 Bropoii npusHak paBeHCTBa bubnmorexa LIOK
https://m.edsoo.ru/8866e01e
TPEYrOJIbHUKOB. 11.11.2024
19 Pemrenne 3aa4 Ha npUMEHEHUE BTOPOTO bubnmoreka [JOK
MPHU3HAKA PABEHCTBA TPEYTOJIbHUKOB. 13.11.2024 https://m.edsoo.ru/7f415e2e
20 Tpertwnii npu3HaK paBeHCTBA bubnmoreka [JOK
TPEYTOJIbHUKOB. 18.11.2024 https://m.edsoo.ru/7f415e2e
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Pemenne 3a1a4 Ha IPUMCHCHUC

bub6nmoreka [IOK

21 TPEThEro MPH3HAKA PAaBEHCTBA https://m.edsoo.ru/8866e88e
TPEYTrOJIbLHUKOB. 20.11.2024
99 [Ipu3Haku paBeHCTBa IPSIMOYTOJIBHBIX bubnmnoreka HOK
TPEYTOJIbHUKOB. 25.11.2024 https://m.edsoo.ru/7f415e2e
93 Pemenue 3a1a4, uCoib3ysi IpU3HAKU bubmuorexa [{OK
PaBEHCTBA MPSMOYTOJIbHBIX https://m.edsoo.ru/7f415e2e
TPEYTrOJIbHUKOB. 27.11.2024
M . i
24 Meezlﬂliﬁi 1T1p f{ilxlr(? Hboljilflc{aorcoBTOP;CTi?ILHHKa Bubmorexa LIOK
ol IpEMOYT peyr ’ https://m.edsoo.ru/8866e9ec
IIPOBEEHHON K TUIIOTEHY3E. 02.12.2024
CBoICTBO MeUaHBbI IPSIMOYTOJIBHOTO Bbu6mmoteka [JOK
25 TPEyroJbHUKA, TPOBEAEHHOM K https://m.edsoo.ru/7f415e2e
TUIOTEHY3E.
Pewmenne 3amau. 04.12.2024
26 PaBHOOeIpeHHBIE 1 PABHOCTOPOHHUE bubmmnoreka HOK
TPEYTrOJIbHUKH. 09.12.2024 https://m.edsoo.ru/8866d6fa
97 [Tpu3Haku 1 CBOMCTBAa paBHOOEIPEHHOTO bubmuoreka [IOK
TPeyroJbHUKA. 11.12.2024 https://m.edso0.ru/8866d880
28 Menuana, OuccekTprica U BbICOTa bubmnoreka IIOK
TPEYToJIbHUKA U UX CBOWCTBA. 16.12.2024 https://m.edso0.ru/8866d880
29 Menauana, 6uccekTpuca 1 BbICOTa bu6nmorexa LIOK
PaBHOOEIPEHHOTO TPEYTOJbHUKA U UX https://m.edsoo.ru/8866e26¢
CBOMCTBA. 18.12.2024
30 HepaseHnctBa B reomeTpuu. bubmuoreka [JOK
23.12.2024 https://m.edsoo.ru/7f415e2e
31 Teopema o 6ombIIel CTOPOHE U OOJIBIIEM bubmuoreka [JOK
yIJjie TPEyroJabHUKA. 25.12.2024 https://m.edsoo.ru/8866e3a2
32 Pemenue 3amay Ha HEPaBEHCTBO bubnunorexa LIOK
TPEYTrOJbHUKA. 13.01.2025 https://m.edsoo.ru/7f415e2e
33 Pemenue 3a1a4 Ha HEPaBEHCTBO bu6muoreka [JOK
TPEYTrOJbHUKA. 15.01.2025 https://m.edsoo.ru/7f415e2e
34 [IpssMOYTONBHBIN TPEYTOJILHHK C YTJIOM B bubmorexa LIOK
300 20.01.2025 https://m.edsoo.ru/7f415e2e
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[IpsiMOyTONBHBIN TPEYTOJIBHUK C YTIIOM B

but6mmoreka [IOK

35 30°. Pemienue 3aau. 22.01.2025 https://m.edsoo.ru/7f415e2e
bubnunorexa LIOK
36 KonrponsHas pabora no reme )
https://m.edsoo.ru/8866echc
"TpeyronbHUKH". 27.01.2025 D
37 [TapannenpHbIE NpsIMBIE, X CBOMCTBA. bubmmoreka [JOK
Ciy4an B3aMMHOT'O PaCIOI0XKCHHUS. 29.01.2025 https://m.edsoo.ru/8866ef64
38 [Tarerit nocrynar EBkiinpa. but6mmoreka [IOK
03.02.2025 https://m.edsoo.ru/7f415e2e
39 HakpecT nexaiiue, COOTBETCTBEHHBIE U bubnnorexa [JOK
OJTHOCTOPOHHHE YTJIbI, 00pa30BaHHBIC ITPU 05.02.2025 https://m.eds00.ru/8866f086
MEPECEUCHUU NTapaUICIbHBIX MPAMBIX bubmmoreka [JOK
CeKyIICH. 10.02.2025 https://m.edsoo.ru/7f415e2e
40 [Ipu3Haku napamieaIbHOCTU IPSMBIX. bubnuoreka [IOK
12.02.2025 https://m.edsoo.ru/7f415e2e
a1 Pemenue 3aau o reme «lIpusnaku bubnunoreka LIOK
MapauIeTbHOCTH MTPSIMBIX». 17.02.2025 https://m.edsoo.ru/7f415e2e
42 CaolicTBa MapajuieNbHbIX PSMBIX. bubmuoreka [JOK
19.02.2025 https://m.edsoo.ru/7f415e2e
13 Pemenune 3amad mo reme «CBolicTBa bu6nmorexa LIOK
MapaUIeITIbHOCTH MPSIMBIX». 24.02.2025 https://m.edso0.ru/8866f3b0
[Ipu3Hak napayenbHOCTH NPSIMBIX Yepe3 bubmuoreka [JOK
44 PaBEHCTBO PACCTOSIHUHN OT TOYEK OJTHOM https://m.edsoo.ru/7f415e2e
MPSAMOM 10 BTOPOH MPSMOM. 26.02.2025
45 Pemenne 3anau no teme «IlapamiensHbie bubmuoreka [JOK
TPSMBIE. 03.03.2025 https://m.edsoo.ru/7f415e2e
46 C bubmuoreka [{OK
YMMa YIITOB TpEYTONBHHIA. 05.03.2025 | https:/m.eds00.ru/8866f630
47 Pemmenne mpukIagHBIX U MPAKTUYECKUX bubmmoreka [JOK
3aga4 1o Teme «Cymma yriioB https://m.edsoo.ru/8866f8ba
TPEYTrOAbHUKAY. 10.03.2025
48 B bubmuorexa [{OK
HOIIHUE YIIIBL TPEYTOIBHIA. 12.03.2025 | https:/m.edsoo.ru/8866fa5e
49 Buemnue yrisl TpeyrosnbHuka. Pemenue bubmuoreka [IOK
3azay. 17.03.2025 https://m.edsoo.ru/7f415e2e
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KouTponbHas paboTa o reme

but6mmoreka [IOK

50 "[Mapannenbubie npsMbie. CymMMa yriioB https://m.edsoo.ru/8866fe6e
TpEeyroJbHHUKaA'. 19.03.2025
51 OKpY>XHOCTB, XOPJIbl U TUAMETP, UX ];36;1.1//1/;);&;1&2; 53(35/88670800
CBOWCTBA. 02.04.2025 . '
59 KacarenbHast k okpyxHOCTH. CBOICTBO Bu6muoteka [JOK
KacaTeIbHbIX. 07.04.2025 https://m.edsoo.ru/88670e9a
53 OKpy>XHOCTb, BIIMCAHHAS B YTOJI. bubnnoreka [JOK
09.04.2025 https://m.edsoo.ru/7f415e2e
54 OKpyXHOCTb, BIIMCaHHAs B yroJjl. Perenue bubmmoreka [JOK
3aja4. 14.04.2025 https://m.edsoo.ru/7f415e2e
bubnunoreka LIOK
55 [Tonsitue o 'MT, npumenenue B 3agavax. 16.04.2025 hitps://m.eds00.ru/8867013e
bubnuoreka [IOK
56 Pemenne mpakTH4eCKUX U MPUKIATHBIX https://m.eds00.ru/88670508
33]1a4. 21.04.2025
57 buccekrpuca u cepeIMHHBIN bubmuoteka [IOK
MEPIECHANKYIISAP KaK TeOMETPHUCCKHUE https://m.edsoo.ru/7f415e2e
MECTa TOYEK. 23.04.2025
58 OKpy>KHOCTB, OIUCAHHAS OKOJIO Bubnmorexa [IOK
’ https://m.edsoo.ru/7f415e2e
TpEYroJIbHUKA. 28.04.2025
59 OKpy>XHOCTb, OTTMCAaHHAs! OKOJIO bubnmnorexa [JOK
TpeyroibHuKa. Penienue 3a1a4. 30.04.2025 https://m.edso0.ru/88670a62
but6mmorekxa [IOK
60 OKpy>XHOCTb, BIIICAHHAS B TPEYTOJIbHUK. 05.05.2025 https://m.eds00.ru/7f415e2e
61 OKpY’KHOCTb, BIMCAHHAS B TPEYT OJIbHHUK. bubnuorexa [JOK
Pemenue 3anau. 07.05.2025 https://m.eds00.ru/8867103e
3anaun Ha noctpoenue. Ilocrpoenne bubmuoreka [IOK
62 yIJia, paBHOTO 1aHHOMY. [locTpoeHue https://m.edsoo.ru/7f415e2e
OMCCEKTPHUCHI yIIIa. 12.05.2025
63| copenmmiora neprenKyIDI & orpesKY Bubmiotexa LIOK
' https://m.edso0.ru/88671188
[Toctpoenue
TIEPIEHIUKYIISIPHBIX MPSIMBIX. 14.05.2025
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KonrtponbHas pabora o reme

64-65 "OKpyXHOCTb U KpyT. ['eoMmeTpruueckue ﬁtI/tI@T.I//I/OTCIéa HOK/886712d2
MoCTpoeHus". 19.05.2025 ps://m.edso0.ru
66 4 6 bubmuorexa [IOK
TOTODE ROMIDOTRIR PO 21.05.2025 https://m.edso0.ru/88671462
67-68 | . IloBropenue. [TapaiieibHbBIC IPSIMBIC. 422'05 202 ﬁgg;%’ﬁ?éii?lﬁi%mwm

Cymma yriioB TpeyrojibHuKa. OKpy>XKHOCTh
u Kpyr. TpeyronsHuKu

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68

68
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PaCCMOTpeHO Ha 3aCCAaHNN

MyHHAIMTIATPHOE aBTOHOMHOE 00111600 pa30BaTEbHOE YUPEKICHIE

«Cpenusist o01eoodpasoBareabHas mkosa No2y

IIegarornueckoro coeta MAOY COII Ne2

oT 29.08.2024, mpotokoit Nel

Pabouas nporpamma
y4eOHOro MpeaMeTa
«I'eomerpusa»

JUIs o0ydaromuxess 8  Kiacca
OCHOBHOTO 00111eTO 00pa3oBaHuUs
Ha 2024-2025 y4ueOHblii ro]1

Tob6ombck, 2024

YTBEpKIEHO MPUKA30M
MAOY COLI Ne2
ot 29.08.2024 Ne194

PaGouast mporpamma

Pa3paboTunk: UnctutyT cTpareruu
pa3BUTHsI 0OpPa30BAHUS
I'ox pazpabotku mporpammel: 2024 r.
Cpoxk peanu3anuu IporpaMMsl: 1 rof



HOACHUTEJBHASA 3AIIUCKA

['eomeTpus Kak OAMH M3 OCHOBHBIX Pa3/eNIOB IIKOJIHHOW MaTeMaTHKH, UMEIOIIMI CBOEH 1elbl0 00eCleunTh W3YYeHHE CBOMCTB U pa3MepoB
¢buryp, ux OTHOIIECHUHA U B3aMMHOE PACIOJIOXKEHHE, ONMPACTCA Ha JIOTUYECKYIO, TOKa3aTeIbHYIO JIMHUIO. L[eHHOCTh M3yUueHHsI TeOMETPHH Ha YPOBHE
OCHOBHOTr0 00111ero 00pa3oBaHMsl 3aKIIOYAeTCs B TOM, UYTO OOYYarOIIMKCA YYUTCS MPOBOJUTH JOKA3aTeIbHBIE PACCYKIEHUS, CTPOUTH JIOTHYECKHUE
YMO3aK/IH4YEHHUs, T0Ka3bIBaTh UICTUHHBIE YTBEPKICHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJAUTH PACCYKIEHUS «OT IPOTUBHOI0», OTJIMYATh
CBOMCTBA OT NMPU3HAKOB, (HOPMYJIMPOBATH OOpATHBIEC YTBEPKIACHUS.

Brtopoii nenpro n3ydeHus TeOMETpPUU SIBISIETCS UCIOJIb30BaHUE €€ KAK MHCTPYMEHTA MPU PEIICHUH KaK MaTEMaTUYECKHUX, TaK U MPAKTHYECKUX
3a/1a4, BCTPEUAIOMINXCSA B pealibHOM ku3HU. OO0ydaromuiics JOKEH HAYYHThCS ONPEAENUTh TeOMETPUUECKYI0 (UTypy, OMucaTh CIOBAMU JIAaHHBIH
4epTEK WM PUCYHOK, HANTH TUIOIIAAb 3€MEIBHOTO Y4acTKa, PACCYMTATh HEOOXOJMMYIO JUTHHY ONTOBOJIOKOHHOTO Ka0elnsi Wi TpeOyemble pa3zMephl
rapaxa JJjisi aBTOMOOWJIS. DTOMY COOTBETCTBYET BTOpAas, BBIYMCIWTENbHAS JIMHUSA B M3Y4eHUU reomeTpuu. [lpu pemenun 3agady mpakTUYECKOTO
Xxapakrepa OOydaroIUHCA YYUTCS CTPOUTh MAaTEMaTHMUECKHE MOJENIN PpEealbHbIX KU3HEHHBIX CUTYyallud, MPOBOJAUTH BBIUMCIEHHMS M OLIEHHUBATH
aJIeKBATHOCTD MOJYYEHHOTO PE3yJIbTATA.

Kpaiine BaxHO mNOAUEPKMBATH CBSI3U TIEOMETPUM C JAPYTMMH Y4eOHBIMM IpeaIMETaMHM, MOTHUBHUPOBATh MCIOJIb30BaTh OINpPEAEICHUS
reOMETPUUYECKUX (PUTYp U MOHATHHA, JEMOHCTPUPOBATH IPUMEHEHUE MOJTYYCHHBIX YMEHHUI B (U3HMKE U TEXHUKE. DTU CBS3U Haubosee sPKO BUIHBI B
teMax «Bektopsl», « TpuroHomMeTpudeckue COOTHOMICHUs», «Meto koopauHat» u «Teopema [Tudaropay.

VYuebnsiii kypc «['€oMeTpus» BKIIOUYAET CIEIYIONIME OCHOBHBIE pa3zfelibl coaepkanus: «[ eomerpuueckue QUTYPhl U UX CBOHCTBay,
«M3MepeHne TreoMeTpHYecKUX BEJIWYHMHY», «JleKapTOBbI KOOpAMHATHI Ha IUIOCKOCTH», «BekTopbl», «/IBmkeHus miockoctu», «lIpeobpazoBaHus
o100us».

Ha n3ydenue yueGHoro Kypca «I'eomerpusi» orBoautcs 204 yaca: B 8 kitacce — 68 yacoB (2 yaca B HeJIeNI0).

COJAEP)KAHUE YYEBHOI'O IPEAMETA «I'EOMETPUS»

YerbipéxyronpHuku. [Tapamienorpamm, ero npusHaku 1 cBoiicTBa. YacTHble ciiyyan napauieaorpaMMoB (IPSMOYTOJIbHUK, POMO, KBaApaT), UX
NpU3HAKK U cBOMCTBa. Tpaneuus, paBHoOOKas Tparnemnus, e€ CBONCTBa U Mpu3Haku. [IpsMoyroabHas Tpanemnus.

Merton yaBoenust Mmeauansl. LlenTpansHas cumMmerpus. Teopema Daneca v TeopeMa 0 NPONMOPIUOHATIBHBIX OTPE3Kax.

CpenHue TMHUM TPEYroibHUKA U Tpaneuuu. L{eHTp Macc TpeyroyipHuKa.

[Tonobue TpeyroiabHUKOB, ko3 duunent noaodus. [lpusHaku nogodus TpeyronbHUkoB. [IpuMenenne nonodus npy pereHn NPakTHYECKUX
3a1ad4.

CaoiicTBa momaaei reomerpuueckux Guryp. @opmynsl aias miomaan TpeyrojibHUKa, Mapaijenorpamma, pomba u Tpaneuuu. OTHOIIEHHE
Ioaael mof0OHBIX GUryp.

Brruncnenue miomanen TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJI€T4aTol Oymare.

Teopema [Mudaropa. [Ipumenenue Teopems! [Iugaropa npu permeHny NpakTUYECKUX 3a/1a4.

CuHyc, KOCHHYC, TAHT€HC OCTPOrO yIja MPSMOYTOJbHOIO TPEyroabHuKa. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. TpUTrOHOMETpUYECKUE
¢bynkuuu yrios B 30, 45 u 60°.



Brnucannbple U LEHTpanbHBIE YIVIBI, YIOJl MEKIY KAacaTeJbHOM M XOPAOH. YIUIBI MEXKIY XOpAaMu M CEKyIUMMH. BrucaHHble M ONMCaHHBIC
4eThIPEXYTroNbHUKHY. B3anMHoOe pacrionoskeHune IByx okpyxHocTeld. Kacanue okpyxkHocteit. O01ie kacaTenbHbIe K IBYM OKPYXHOCTSIM.

IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O ITIPEMETA «I'EOMETPHUS»
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE Pe3yJabTAaThI OCBOCHHUS IIPOTrPaMMBbI y4eOHOTO Kypca «['eoMeTpusi» XapaKTepH3yOTCS:

1) naTpuoTHYECKOe BOCIHUTAHHE:

NpPOSIBJICHUEM HHTEpeca K MPOIUIOMY U HACTOSIIEMY POCCHHCKOW MAaTeMAaTHKH, IICHHOCTHBIM OTHOIICHHEM K JOCTH)KCHHSIM POCCHUHCKHX
MaTEMaTHKOB U POCCHICKON MaTeMaTUYEeCKOH IIKOJIbI, K UCIIOJIb30BaHUIO 3TUX JOCTHKEHHI B APYrUX HAyKaxX W MPUKIAIHBIX chepax;

2) rpasIaHCKoe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHCHHIO OOS3aHHOCTEH TpakJaHWHA M pPEaIM3allid €ro IpaB, IPEJACTABICHUEM O MaTeMAaTHYECKUX OCHOBaX
(GYHKIIMOHUPOBAHHS PA3JIUYHBIX CTPYKTYp, SIBICHHW, NPOLEAYpP TPaXKIAaHCKOro oOmiecTBa (HAmpuMmep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYXIICHUIO 3TUYECKHX MPOOJIEM, CBSI3aHHBIX C MPAKTHYCCKUM NMPUMEHEHUEM JOCTH)KEHUI HayKH, OCO3HAHHEM BaKHOCTH MOPAJIbHO-3TUYCCKUX
NPUHIIMIIOB B ICATEIBHOCTH YUEHOTO;

3) TPy/10BO€ BOCIIUTAHUE:

YCTQHOBKOW Ha AaKTHBHOE Y4YacTHE B PEUICHUH MPAKTHYECKUX 3aJad MaTeMaTHYeCKOW HAampaBICHHOCTH, OCO3HAHHEM Ba)KHOCTH
MaTeMaTH4ecKoro o0pa3oBaHus Ha MPOTSHKEHUU BCEH YKU3HM JUISl YCTICITHOW MPO(ECCHOHATBHOM IESITENbHOCTH U Pa3BUTHEM HEOOXOIUMbIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM W TOCTPOCHHUEM HWHIUBHIYAIbHOW TPACKTOPHH OOpa30BaHHs U JKM3HCHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB H
OO0IIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIUTAHHE:

CIIOCOOHOCTBIO K AMOIIMOHAIBHOMY M ICTETHYECKOMY BOCIPHATHIO MaTeMaTH4eCKUX OOBEKTOB, 3ajay, PEHICHHH, pacCyXIeHHH, YMEHHIO
BUJIETh MATEMaTHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE,

5) HeHHOCTH HAYYHOI'0 MO3HAHMSA:

OpHMEHTAIlMeH B JCATEIILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyUYHbBIX MPEICTAaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHTHS YeJOBEKa,
npuposabl U OOIIECTBa, TOHMMAaHHEM MaTeMaTH4eCKOW HayKu Kak c(epbl YeIOBEYECKOW NEeSTENIbHOCTH, ITAloB € Pa3BUTHS M 3HAYUMOCTH JUIS
pa3BUTHUS I[MBUJIM3AIMH, OBJAJCHUEM SI3HIKOM MaTeMaTHKH W MaTeMaTHYeCKOW KyJIbTYpOoW Kak CpeJCTBOM TIO3HAHUS MHpa, OBIAJCHHEM
NPOCTEHITMMHU HaBBIKAMH HCCIIEIOBATEIILCKON IS TEIbHOCTH;

6) ¢puzuueckoe BocnuTaHue, HopMUPOBaHNE KYJIbTYPbI 310POBbS H IMOIHOHAJIBHOT0 0J1ATONOJTy YHsI:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTHUYCCKHE 3HAHUS B MHTEPECAaX CBOETO 370POBbsI, BEACHHS 3I0POBOTO 00pa3a KM3HHU (3I0POBOE MHUTaHHE,
cOalaHCHPOBAHHBIN PEXKHUM 3aHITUI U OTIBIXA, pETyJIsIpHast (PU3NUEcKasi aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO HAaBbIKa pe(IeKCHH, IPU3HAHHEM CBOETO
IpaBa Ha OIMOKY ¥ TaKOTO JKE TpaBa IPYroro YeIoBeKa;

7) 3K0JIOTHYECKOE BOCTIUTAHNUE:



OpHEHTAIel Ha MPUMEHEHHE MAaTeMAaTH4YeCKUX 3HAHWUU JJIs peIleHus 3a1ad B 00JacTH COXPAHHOCTH OKPYXKAIOLIEW Cpelbl, MIIaHHUPOBAHUS
IIOCTYIIKOB U OLIEHKH UX BO3MOKHBIX IOCJIEICTBUM Ui OKPYKAIOLIEH CpeJibl, 0OCO3HAHUEM IJI00aIbHOIO XapaKTepa SKOJIOIMUECKUX IPOOJIeM U IyTen
UX pELICHNUS;

8) amanTanus K N3MEeHSIIOIMUMCS YCJIOBHSIM CONMATBLHON ¥ MPUPOIHON Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSAM B YCIOBHSIX HEONPEAEIEHHOCTH, IIOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JESATENbHOCTD,
B TOM YHCJIE YMEHHUE YUUTHCS Y IPYTUX JIF0JeH, IpuoOpeTaTh B COBMECTHOM A€ATEIIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUU U3 OIIbITA IPYTHUX;

HE00X0AUMOCTBIO B (POPMHPOBAHNY HOBBIX 3HAHUH, B TOM 4HCIe (GOpMyTUpOBATh UJCH, TIOHATHS, TUIIOTE3bl 00 0OBEKTaX U ABJICHHSIX, B TOM
qucJIe paHee HEU3BECTHBIX, OCO3HABATh J1e(UIMTHI COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, IJIJAHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHIMATEH CTPECCOBYIO CHTYAIIMIO KaK BBI30B, TPEOYIOUIH KOHTPMED, KOPPEKTUPOBATH
IIPUHUMAaeMble PELICHUs U AeHCTBHS, (POPMYIMPOBATH U OLEHUBATH PUCKU U MOCIEACTBUSA, POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe1bHbIE YHUBepcAJbHbIE YUeOHbIe el CTBUS

Ba3zoBble Jlornueckue AeiicTBUS:

° BBISIBJIATH U xapaKTemeBaTb CyHIeCTBCHHBIG HpI/ISHaKI/I MATEMATUYCCKUX O6’I>CKTOB, HOH?ITPII7[, OTHOIIIGHI/IfI MC)KI[y IIOHATUAMU,
(bopMynHpoBaTh OMpeIeICHUs MOHITHIA, yCTaHABIUBAThH CYIIIECTBEHHBIN MPU3HAK Ki1accu(UKAIMKU, OCHOBAaHUS AJis1 0000IEHNUS 1 CpaBHEHUS,
KpUTEPHUH TTPOBOAMMOTO aHAIIN3A,

® BOCHPHHMMATbH, (HOPMYIHPOBATh M NPEOOPA3OBBIBATH CYXACHUS: YTBEPAUTEIbHBIE U OTpPULATENIbHbIE, €IWHUYHbIE, YaCTHbIE U 0O0IIueE,
YCIIOBHEIE,

® BBISBISTH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS B (paKTaX, JaHHBIX, HAOMIOJEHUSIX U YTBEPIKICHUAX, IPEAIaraTh
KPUTEPUH JUIsl BBISIBICHUS] 3aKOHOMEPHOCTEMN U IPOTUBOPEUNI;

° J€JIaTh BBIBO/JbI C HCIIOJIB30BAHHUEM 3aKOHOB JIOTHUKU, I[CI[yKTI/IBHBIX U MHAYKTHUBHBIX yMOS&KJ'IIO‘-ICHHfI, YMOSaKJ'IIO'-ICHI/Iﬁ I10 aHaJIOTruu,

L4 p336I/IpaTI) J0Ka3aTreJIbCTBA MATECMATHUYCCKUX YTBep)K)IeHI/Iﬁ (HpﬂMBIe n oT HpOTI/IBHOFO), HpOBO}II/ITL CaMOCTOSTCIBHO HECIIOXHBIC
JI0Ka3aTeNbcTBA MaTeMaTHMYeCKUX (PaKkTOB, BBICTpPAMBaTh AapryMEHTAllMI0, MPUBOAUTH MPHUMEPhl W KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIC PACCYKICHUS;

e BBIOMpATH CIMOCOO pelieHUs y4yeOHOW 3amadyu (CpaBHHUBATh HECKOIBKO BapUAHTOB DPELICHUS, BBIOMpaTh HanbOoliee MOAXOANINN C y4ETOM
CaMOCTOSITENIbHO BBIZICIEHHBIX KPUTEPUEB).

ba3oBble ucciienoBaTe/IbCKUE AeHCTBUS:

® CIIOJI30BAaTh BOIPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT TIO3HAHUSA, (OpPMYIHpOBaTh BOMPOCH, (UKCHPYIOIINE MPOTUBOPEUNE,
mpo0yieMy, CaMOCTOSITEIHPHO YCTaHABIMBATH HCKOMOE U JIaHHOE, (HOPMUPOBATH TUIOTE3Y, APTYMEHTHUPOBAThH CBOO MO3HIINI0, MHEHUE;

® TPOBOJUTH II0 CaMOCTOSITENIPHO COCTABJIICHHOMY IIJIaHY HECJIOXHBIM OKCIIEPUMEHT, HEOOJBIIOe WCCICIOBAHUE 110 YCTAaHOBJICHHIO
0COOEHHOCTEH MaTeMaTHIECKOTO 00BEKTa, 3aBUCUMOCTEN 0OBEKTOB MEX Ty COOOI;



® CaMOCTOATENBHO (QOpMYyJIUpOBaTh OOOOIIEHUS M BBIBOABI IO pe3yiabTaTaM IPOBEAEHHOIO HAONIOJCHMsS, HCCIEOBAHUSA, OLIEHUBATh
JOCTOBEPHOCTD MOJYYEHHBIX PE3YJIbTATOB, BBIBOJIOB M 0000IICHNUH;

® IIPOTHO3MPOBATh BO3MOYKHOE Pa3BUTHUE MPOIIECCA, @ TAKIKE BBIIBUraTh MPEANOI0KEHHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Padorta ¢ ungopmanueii:

®  BBIIBIISITH HEJOCTATOUYHOCTH M M30BITOYHOCTH HH(OPMAILINHY, TAaHHBIX, HEOOXOMMBIX JJISl pEIICHUS 3a0a4H;

e BbIOMpATh, AHAJIM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATh HHPOPMALIMIO PAa3IMUHBIX BUJIOB U (GOPM NpeICTaBICHUS;

e BbIOMpaTh GopMy IpelacTaBieHHs MHGOpPMALMU M WIIOCTPUPOBATh PELIaeMble 3a7ayd CXEMaMH, JuarpaMMamM, MHOH rpadukoil m ux
KOMOHHALIUSIMY;

® OIICHUBATH HANEKHOCTh HHPOPMALIUH 110 KPUTEPHSM, IPEIOKEHHBIM YUUTEIEM HITH C(HOPMYITHPOBAHHBIM CAMOCTOSITEIILHO.

KoMMmyHukaTHBHBIC YHHBepcaJIbHbIe y4eOHbIe 1eiiCTBUS:

® BOCIPUHMMATh U (OPMYJIUPOBATH CYXKAEHUS B COOTBETCTBUHU C YCIOBHSAMM U LEISIMU OOILIEHMS, SICHO, TOYHO, PAMOTHO BBIpa)KaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 110 XO/y PELIeHUs 3a]jaul, KOMMEHTHUPOBATh OJIYYEHHbIN pe3yJIbTaT;

e B X0j1€ 00CYKJ€HUS 3aJ]aBaTh BOIPOCHI 110 CYILIECTBY 00CYX AaeMOM TEMbI, IPOOJIEMBI, peIlIaeMO 3a1a4u, BbICKa3bIBaTh UJIEU, HAllEJIEHHbIE Ha
MIOMCK PEIICHUS, COMOCTABIIATH CBOM CYXJIEHHS C CYXICHUSMH JAPYTHX YYaCTHHKOB JIHAJIOTa, OOHAPYKUBATh Pa3IMUUe U CXOACTBO MO3UIIHIA,
B KOPPEKTHOH (popme popMyIHpoBaTh pa3HOIIACHS, CBOM BO3PAKEHUS;

® TIPEICTaBIATH PE3YNIbTAThl PEIICHUS 3a]1a4d, SKCIIEPUMEHTA, MCCIEIOBAHMUs, MPOEKTA, CAMOCTOSATEILHO BBIOMPATh (POpPMAT BBICTYIUICHHS C
y4€TOM 3a/1a4 MPe3eHTALMU U 0COOEHHOCTEHN ayIuTOpHH;

® [IOHUMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIMBUyalbHON pabOThI IPU PEIIEHUH YU€OHBIX MAaTEMAaTUYECKUX 3a]1a4;

® [IPpUHUMATH LI€JIb COBMECTHOM JIEATENbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHON pabOThI, paclpeaesaTh BUIbI paboT, JOrOBapUBaThCH,
o0cyXIaTh Mpoliecc U pe3yibTar padboTsl, 00001IaTh MHEHHS HECKOJIBKUX JIFOEH;

® y4acTBOBAaTh B IPYNIOBBIX opMax paboThl (00CYkAEHUS, OOMEH MHEHUSIMU, MO3TOBbIE IITYPMbI U JIPYTHE), BHIIOIHATH CBOIO YaCTh paOOTHI
U KOOPJIMHUPOBATh CBOU JIEHCTBUS C JPYIrMMH WIEHAMH KOMaHbl, OL[EHHMBATh KAYECTBO CBOErO BKJAJa B OOMIMHM MPOAYKT MO KPUTEPHSIM,
c(OpPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHUCTBHSL.

PerynsiTuBHbIE YHHBeEpCaIbHbIC y4eOHbIE e CTBHS

Camoopranusanus:
® CaMOCTOSITENBHO COCTaBJIATh IUIaH, AITOPUTM PEIIeHUs 3a/1auM (WM €ro 4acTh), BBIOUPATh CIOCO0 pelIeHUs ¢ YYETOM UMEIOLIUXCS PECYpPCOB
1 COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PELICHHUH ¢ y4ETOM HOBOW MH(OPMAaLIUU.
CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJICKT:
® BJAJETh CIOCO0AMH CaMOITPOBEPKH, CAMOKOHTPOJIS MTpoIecca U pe3yibTaTa peleHsl MaTeMaTH4eCcKoil 3a1auu;
® IIpPEABUJAETH TPYAHOCTH, KOTOPbIE MOTIYT BO3HUKHYTh IPU DPEIIEHUHU 337aud, BHOCUTb KOPPEKTHUBBI B JAEATEIBLHOCTb HAa OCHOBE HOBBIX
00CTOSITENLCTB, HAIGHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;



® OLIEHUBATbh COOTBETCTBUE PE3YJIbTATA JAEATEIbHOCTH OCTABIEHHON 1IENIU U YCIOBUAM, OOBSACHATh IPUUNHBI JOCTHKEHUSI WM HELOCTUKEHUS
LIeJI, HAXOJUTh OIIUOKY, TaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K koHIy 00yueHus B 8 kj1acce 0Oyuaromuiics MOIy4UT CIEAYIONUE IPEAMETHbIEC Pe3yIbTaThl:

Pacrio3HaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, MI0JIb30BAaThCS UX CBOMCTBAMU IIPU PELICHUN M€OMETPUYECKHX 3a/1a4.

[IpuMeHsTH CBOMCTBA TOUKU NIEPECEUEHMSI MEIUAH TPEYroJIbHUKA (LIEHTpa Macc) B PELLICHUH 3a/1au.

Brnanets nmoHsTHEM CpeHEN TMHUU TPEYTOJIbHUKA U TpaleliMM, IPUMEHSTh UX CBOMCTBA IIPU PEIIEHUN reoMeTpruyeckux 3a1ad. [lonb3oBarbes
teopemoii daneca 1 TeOpeMOil O MPONOPLUOHATBHBIX OTPE3KaX, IPUMEHSTh UX JJIS pEIIeHUs IPaKTHUECKUX 3ajiau.

[TpuMeHATh TPU3HAKK TTOA0OHS TPEYTOIHHUKOB B PEIICHUHN F€OMETPHUECKUX 3a71ad.

ITonws3oBatbes Teopemoii [Tudaropa 11 penieHns reoMeTpUYecKiX M MpakTUYecKux 3a1a4. CTpOuTh MaTEMAaTHYECKYIO MOJIEIb B IPAKTUYECKUX
3aJ1a4ax, CaMOCTOATEIbHO JIEJIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JUIUHBI.

Brnaners MoHATHAMHU CHHYCA, KOCUHYCa M TaHI'€HCA OCTPOro yIja MPsSMOYTOJIBHOTO TpeyrojbHUKa. [1oap30BaTbcs 3TUMHU MOHSATUAMH JUIS
pelIeHUs PAKTUUYECKUX 3aj1au.

Bbruncnsate (paznuyHbIMU  cIOcO0aMM) IUIOIIAJb TPEYrOJbHUKA M IUIOIIAJM MHOIOYTOJbHBIX (QUIyp (HOJB3YSACh, TJe HEOO0XOAMMO,
KaJIbKYJIATOpOM). [IpuMEHATE MOIyYeHHBIE YMEHHUS B IPAKTUYECKUX 3aJa4ax.

Bnanerb MOHATHSAMHU BIUCAHHOTO U LEHTPAIBHOIO yIjla, UCIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX yINaxX, yIilax MEXIY XopJamMH (CEKYIIUMH) U
yriie MEeXAy KacaTelbHON U XOpJOU ITPH PELIEHUN T€OMETPUUYECKUX 3a/1a4.

Brnaznets noHsITHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, TPUMEHSITh CBOMCTBA OMMCAHHOTO YETHIPEXYTOIbHUKA ITPU PELICHUH 33/1a4.

[IpMeHsTh OIyYEHHBIE 3HaHUS HAa IPAKTUKE — CTPOUTh MAaTEMaTHUYECKHE MOAEIH IS 3a7ja4 PEaJIbHOM KU3HU U IPOBOJUTH COOTBETCTBYIOLINE
BBIUHCIICHUS C IPUMEHEHUEM T0100UsI U TPUTOHOMETPUH (TI0IB3YSICh, I/1€ HEOOX0IUMO, KAJIbKYIISITOPOM).

TEMATHUYECKOE INTAHUPOBAHHUE

KoumnuecTBo yacos DJICKTPOHHBIE
(uudgposbie)
Ne o/ HaumeHoBaHue pa3iesioB U TeM NPOrpaMMbl Beero KOﬁHTpOJ‘IBHbIe HpﬁaKaneCKne 0BPA30BATETBHBIE
padoThI padoTsbI pecypes

N bubnuotexa [JOK
1 HerpipexyrobnicH 12 1 https://m.edsoo.ru/7f417e18

5 Teopema ®aneca u Teopema o 15 1 bubnuorexa [JOK
MPOMOPLIHUOHALHBIX OTPe3Kax, MOA00HbIE https://m.edsoo.ru/7f417e18



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

TPEYroJIbHUKU
IImomrans. Haxoxaenue miomanei Butmmorexa LIOK
3 TPEYroJbHUKOB M MHOTOYTOJIBHBIX (pUTYD. 14 httos://m.edsoo.ru/7f417e18
[Tnomaau nogoOHbIX HUryp — '
b K
4 Teopema [Tudaropa u Hauana TPUTOHOMETPUHU 10 htPtIg;I'I//I/(r)TTZI(;E; g_([)(:u 7§417e18
;| S Bmemen amoame | Busorea 0K
PexyT ’ N https://m.edsoo.ru/7f417e18
okpyxHocTu. Kacanue okpyxxHocrteit
. bubmuorexa [IOK
6 IToBTOpEeHME, 0000IICHUE 3HAHUI 4 https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 0

TEMATHUYECKOE INIAHUPOBAHME, B TOM YHCJIE C YYETOM PABOYEN ITPOI'PAMMbI BOCIIMTAHUSI
C YKABAHUEM YACOB, OTBOAUMBIX HA OCBOEHHUE KAXKJAOU TEMbI

KoaunuyecrBo yacos Jlara DJIeKTPOHHbIE
Nen/m | Tema ypoka B Konrtpoabusl | IIpakrn MPOBeACHUA uudgposbie
Cero | o paGoThI YyecKHe ypoka odpa3oBaTejbHbIE
padoThI pecypcol

1 N . 1 bubnuotexa [JOK
ApaILTICTOTPAMM | €I0 CBOHCTBA 03.09.2024 https://m.eds00.ru/88671af2

5 o 1 bu6mmorexa [IOK
ApaILICTIOTPAMM, IO TpH3HAKH 04.09.2024 https://m.eds00.ru/88671ca0

3 I . 1 bubmuorexa [JOK
apajuieJIorpaMM, ero PU3HAKKU U CBOMCTBA 10.09.2024 https://m.eds00.ru/88671ca0

4 YacTHble ci1ydan mapajuieJorpaMMoB 1 bubnnoreka [JOK
(IpsAMOYTOJILHUK), €r0 MPU3HAKH U CBOHCTBA 11.09.2024 https://m.edsoo.ru/88671dea

5 YacTHble cllyyau napauiesorpaMmoB (pomo), 1 bubnuoreka [IOK
€ro MPHU3HAKU U CBOWCTBA 17.09.2024 https://m.edso0.ru/88671f20

6 YactHble cilyday NapajuieIorpaMMoB 1 bubnuorexa [IOK
(KBajpar), ero MpU3HaKU M CBOMCTBA 18.09.2024 https://m.edso0.ru/8867209c

5 T 1 bu6mmoreka [IOK
parneius 24.09.2024 https://m.eds00.ru/88672358
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bubmuorexa [JOK

8 PaBHOOOKAS U IPSIMOYTOJIBHAS TPATICIHH 25 09.2024 hitps:/m.eds00.ru/8867252e

9 PaBHOOOKAs M MPSAMOYTOJIbHAS TPATICIIHH. bubmuorexa [JOK
Pemenne 3amau 01.10.2024 https://m.edso0.ru/88672858

10 Merton yaABOEHUSI MEIMAHbI bubmorexa LIOK
02.10.2024 https://m.edso0.ru/88672b14

11 LleHTpanbpHasi CAMMETPHS bubmmorexa LIOK
08.10.2024 https://m.edso0.ru/88672b14

bubnnorexa [HOK
12 KOHTpOiH’Ha’I pabora o Teme https://m.edsc>L<I).ru/8867209a

"YeTpIpEXyroJbHUKH" 09.10.2024

13 Teopema Daneca u Teopema o bubnnoreka [JOK
HPONOPIMOHATIBHBIX OTPE3Kax 15.10.2024 https://m.edsoo.ru/8867337a

14 CpenHsisa nuHus TpeyroabHUKa bubmmorexa LIOK
16.10.2024 https://m.edso0.ru/88672e0c

15 Cpenssist TuHUS TpeyrojabHUKa. Pernienne 3anau BH6H,HOTeKa oK
22.10.2024 https://m.edso0.ru/88672f38

16 Tpanenus, e€ cpeaHsst TMHUS bubmorexa [IOK
’ 23.10.2024 https://m.eds00.ru/88672358

17 Tpaneuus, e€ cpennss nunus. Pemenue 3amaqu bubmorexa LIOK
’ 05.11.2024 https://m.eds00.ru/88673064

18 [TponopunoHanbHbIE OTPE3KU bubmorexa LIOK
06.11.2024 https://m.edso0.ru/88673794

19 [TponopimoHansHbIE OTPE3KH. Pemenne 3amau buommorexa [HOK
12.11.2024 https://m.edso0.ru/88673794

20 IlenTp Macc B TpEyroibHUKE bubmmorexa LIOK
13.11.2024 https://m.edso0.ru/886738fc

21 [TooOHBIE TPEYTrOIBHUKH Bubmiorexa LIOK
19.11.2024 https://m.edsoo.ru/88673a78

29 Tpu npusHaka nogo6Hs TPEYTrOIbHUKOB. bubnuorexa [IOK
[TepBbIii mpu3HaK 20.11.2024 https://m.edsoo.ru/88673bae

93 Tpu nmpu3Haka mogo00us TpeyroaIbHUKOB. bubmuorexa [JOK
Bropoii npusnak 26.11.2024 https://m.edso0.ru/88673d52

24 Tpu npusHaka nog00Hs TPEYTOIbHUKOB. bubnuorexa [IOK
TpeTuii npusHak 27.11.2024 https://m.edsoo0.ru/8867400e
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25 Tpu npuzHaka nogoous TpeyroJIbHUKOB bubmrorexa LIOK
03.12.2024 https://m.edsoo.ru/7f417e18
26 ITpumenenue noxo0Ous NpH pelieHUH bu6imorexa [IOK
NPAaKTUYCCKHX 3a/1a4 04.12.2024 https://m.edsoo.ru/7f417e18
97 Kontpoinbnas padora o reme "[lonoOHbIC bubmuorexa [JOK
TPEyroJbHUKHU" 10.12.2024 https://m.edso0.ru/8867445a
28 CBoiicTBa IUIOIIA/ICH TEOMETPUUECKHUX (UTyp bubmorexa [IOK
11.12.2024 https://m.edso0.ru/886745fe
29 @opMyJbl 1)1 IUIOUIAIA TPEYTOJIbHUKA bubmorexa LIOK
17.12.2024 https://m.edso0.ru/88674860
30 DopMmynbl AJis TUIOHIAIM NapaieiorpaMma bubmorexa LIOK
18.12.2024 https://m.edso0.ru/88674a22
31 DopmyJIbl 11 IUIOLIAIN TPEYTOJIbHUKA, bu6mmoreka [IOK
napajuiesiorpaMmma 24.12.2024 https://m.edsoo.ru/88674a22
32 ®opMyJbl 171 IUIOLIAIU TPEYTOJIbHUKA, bubnnorexa [HOK
napajenorpamMma. Pemenue 3aaau 25.12.2024 https://m.edso00.ru/88675288
33 DopMysl I IUIOLIAAA TPEYTOIbHUKA, bubnuoreka [IOK
napajiesiorpaMma. PeriieHue mpakTHUeCKuX https://m.edso0.ru/8867542c
3a1a4 14.01.2025
34 Boruncnenue niomaaen CioxHbIX GUryp budmmorexa [TOK
15.01.2025 https://m.edsoo.ru/88674e78
. bubnuotexa [JOK
35 Tnomam guryp na kieruaroit Gymare 21.01.2025 https://m.edsc%.ru/8867473e
36 [Tnomaan momoOHBIX Guryp bub6inorexa IIOK
22.01.2025 https://m.edsoo.ru/7f417e18
37 [Tnomanu nonoOHbIX uryp. Pemenue 3anau brbmorexa [IOK
28.01.2025 https://m.edsoo.ru/7f417e18
38 3amaun ¢ MPaKTUYECKUM COJIEpKAHUEM budmmorexa [TOK
29.01.2025 https://m.eds00.ru/88675558
39 Pemenue 3a1a4 ¢ mpakTHYECKUM COJICPKAHUEM bubmorexa LIOK
04.02.2025 https://m.edso0.ru/88675684
40 Pemenue 3aga4 ¢ moMoIp0 MeTo1a bubmuorexa [JOK
BCIIOMOTaTeJIbHOU 05.02.2025
TUTOLIA, 1 11.02.2025 https://m.edso0.ru/88674f90
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bubmuorexa [JOK

41 KonTponabnas padora no reme "[Inomane 12.02.2025 hitps://m.eds00.ru/8867579¢
bu6mmoreka [IOK
42 Teopema Iudaropa 18.02.2025 https:/m.eds00.ru/88675918
. bu6mmoreka [IOK
43 Teopema ITudaropa u e€ npumeHeHne 19.02.2025 https://m.eds00.ru/88675918
bu6mmoreka [IOK
44 Teopema ITudaropa u e€ npumeHeHue. httos:
dm. I {
Pemerie 32124 25.02.2005 ttps://m.eds00.ru/88675abc
45 Teopema [Iugaropa u e€ npumeHeHue. bub6nuorexa [IOK
Pernienne npakTHYECKUX 3a1a4 26.02.2025 https://m.edsoo.ru/7f417e18
46 Teopema ITugaropa u e€ nmpuMeHeHHE bubnnorexa [IOK
04.03.2025 https://m.edsoo.ru/7f417e18
Omnpenenenne TPUTOHOMETPUYECKHIX
47 GbYHKIHI OCTPOTO yriia IpsIMOYTOJILHOTO bubnuoreka [IOK
TPEYTrOJIbHUKA, TPUTOHOMETPUUCCKHUE https://m.edsoo0.ru/88675d32
COOTHOIIIEHUS B IPSMOYTOJIbHOM
TPEYTOJIbHUKE 05.03.2025
48 o bubmuorexa [JOK
CHOBHOE TPUTOHOMETPUIECKOE TOXKIIECTBO 11.03.2005 https://m.eds0o.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO. bu6nuorexa [IOK
VYupoiieHue BhIpakeHU | 12.03.2025 https://m.edsoo.ru/7f417e18
50 OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO. bubnunorexka [JOK
Perrenue 3amau 18.03.2025 https://m.edsoo.ru/7f417e18
51 KonTponbhas padora o teme "Teopema bubnnoreka [JOK
[Tudaropa u Hayama TPUTOHOMETPUH" 19.03.2025 https://m.edsoo.ru/8a1407e8
52 B bubnmoreka [JOK
MHCAHHBIC U [[CHTPAIbHBIC YIJIbL. 01.04.2025 https://m.edso0.ru/8a1415b2
53 v . . bubnmoreka [JOK
PO MOILY KACATEILHON H XOPHOH 02.04.2025 https://m.edso0.ru/8a141940
54 BrnrcanHble U IEHTpabHBIE YTJIbI, YTOJI MEXIY bubnnorexka [JOK
KacaTeJIbHON M XOpI0ii 08.04.2025 https://m.edsoo.ru/8a141b34
55 VYTIIbI MKy XOPIaMH U CEKYIITUMHU bubmoreka [IOK
09.04.2025 https://m.edsoo.ru/7f417e18
56 YTIbI MEXKIY XOpJaMH U CeKyIuMmu. Pernenre 15.04.2025 bubmorexa [IOK
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3a1aq https://m.edsoo.ru/7f417e18
57 Brnucannbie 4eThIPEXYTOJIbHUKH, UX IPU3HAKU 1 bubmuorexa [JOK
1 CBOWCTBA 16.04.2025 https://m.edsoo.ru/8a140f86
58 OnucaHHbIe YETHIPEXYTOJIBHUKH, UX TIPU3HAKU 1 bubmumoreka [IOK
¥ CBOICTBa 22.04.2025 https://m.edsoo.ru/8a1416d4
59 BriucanHble 1 ONIMCaHHBIE YETBIPEXYTOJIbHUKY, 1 bubmumorexa [IOK
WX [IPHU3HAKH U CBOHCTBA 23.04.2025 https://m.edsoo.ru/8a1416d4
[IprMeHeHne CBOMCTB BIIMCAHHBIX bubinoreka LIOK
60 YETBIPEXYTONLHUKOB [IPH PEIIEHHUH 1 https://m.edsoo.ru/7f417e18
reOMETPUUYECKHX 3a1a4 29.04.2025
[IprMeHeHne CBOMCTB ONTMCAHHBIX bubinoreka LIOK
61 YETBIPEXYTONILHUKOB [IPH PEIIEHHUH 1 https://m.edsoo.ru/7f417e18
T€OMETPUUYECKUX 3a1a4 30.04.2025
62 B3auMHoOe pacrosioxkeHue IByX OKpYyKHOCTEH, 1 bubnuorexa [IOK
o0mine KacareabHbIe 06.05.2025 https://m.edsoo.ru/8a1410a8
. bubnmoreka [IOK
63 Kacarme oxpyxroctei 1 07.05.2025 https://m.eds00.ru/8a1410a8
64 KonrtponbHas pabota o reme "Yribl B 1 bubnuoreka [IOK
OKpYXXHOCTH. BrincanHbIe 1 OITUCaHHBIE https://m.edsoo.ru/8a141c88
4EThIPEXYTOJbHUKH" 13.05.2025
65-66 IToBTOpEHNE OCHOBHBIX IIOHATUI U METOI0B 1 bubnuoreka [IOK
KypcoB 7 u 8 KaccoB, 00001ICHHE 3HAHUI 14.05.2025 https://m.edsoo.ru/8al41ddc
bubnnorexka [JOK
66 Wrorosast kKoHTposbHas paboTa 1 20 05.2025 hitps://m.eds OL(I)J,U /8a141efe
67 IToBTOpEHNE OCHOBHBIX IIOHATUI U METOI0B 1 bubnuoreka [IOK
KypcoB 7 1 8 Ki1accoB, 00001IeHIe 3HAaHUI 21.05.2025 https://m.edsoo.ru/8a142368
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOACHUTEJBHASA 3AIIUCKA

['eomeTpusa Kak OAMH U3 OCHOBHBIX pa3/IeOB IIKOJIbHOW MaTeMaTHUKH, UMEIOIIMI CBOEH Leibl0 00ecleuynTh U3y4eHHE CBOICTB U pa3MepoB
¢buryp, ux OTHOIIECHUHA U B3aMMHOE PACIOJI0KEHUE, OMMMPACTCS HA JIOTUYECKYIO, JOKAa3aTeIbHYI0 TUHHIO. LIeHHOCTh M3ydeHHs TeOMETPUN Ha YPOBHE
OCHOBHOTO 00111ero 00pa3oBaHMs 3aKJI0YaeTCsd B TOM, YTO OOYyYaroIIMiiCs Y4UTCS MPOBOAUTH JOKa3aTelbHbIE PAcCYXKIEHHUS, CTPOUTH JIOTHYECKHE
YMO3aK/IH4YEHHUs, 10Ka3bIBaTh UICTUHHBIE YTBEPKACHUS U CTPOUTh KOHTPIPUMEPHI K JIO)KHBIM, IPOBOAUTH PACCYKIAEHUS «OT IMPOTUBHOTO», OTJINYAThH
CBOMCTBA OT NMPU3HAKOB, (HOPMYIUPOBATH OOPATHBIE YTBEPKACHHUS.

Bropoii nenpro n3ydeHus TeOMETPUU SIBIISIETCS. UCIIOJIb30BaHUE €€ KAK MHCTPYMEHTA MPU PEIICHUH KaK MaTEMaTHYECKUX, TaK U MPAKTUYECKUX
3a/1a4, BCTPEUAIOMINXCSA B pealibHOM *u3HU. OOydaromuiics JOKEH HAYYHThCS ONMPEAENUTh TeOMETPUUECKYI0 (UTypy, OMHCaTh CIOBAaMH JaHHBIN
4epTEK WM PUCYHOK, HANTH TUIOIIAAb 3€MEIBHOTO YYacTKa, PACCUYMTATh HEOOXOJMMYIO JUTHHY ONTOBOJIOKOHHOTO Ka0elsi Wi TpeOyeMble pa3Me pbl
rapaxa JJii aBTOMOOUJISl. DTOMY COOTBETCTBYET BTOpAasi, BBIYMCIMTENbHAS JIMHUA B WM3Yy4eHUHM reomeTpuu. [Ipu pemieHun 3amay MpakTHUYECKOTO
Xxapakrepa OOydarolUHCA Y4YUTCS CTPOUTh MaTEeMaTHMYECKHUE MOJENN PpEeAlbHbIX >KM3HEHHBIX CUTYalluid, MPOBOAMTH BBIUMCIEHHUS M OLIEHUBATh
aJIeKBATHOCTD MOJYYEHHOTO PE3yJIbTATA.

Kpaiine BaxHO mNOJUEPKMBATH CBSI3W TIEOMETPUM C JAPYTUMU Y4E€OHBIMM HpPEeIMETaMHM, MOTHUBHPOBATh HCIOJIb30BaTh ONPEICIICHUS
TeOMETPUUYECKUX (PUTYp U MOHATHH, JEMOHCTPUPOBATH MPUMEHEHUE MOJYYCHHBIX YMEHHUM B (PU3HUKE U TEXHUKE. DTH CBSI3U Hauboliee SIpKO BUIHBI B
teMax «Bektopsl», « TpuroHomMeTpudeckue COOTHOMICHUs», «Meto koopauHat» u «Teopema [Tudaropay.

VYuebnsiii kypc «['€oMeTpus» BKIIOUYAET CIEIYIONIME OCHOBHBIE pa3zfelibl coaepkanus: «[ eomerpuueckue QUTYPhl U UX CBOHCTBay,
«M3MepeHne TreoMeTpHYecKUX BEJIWYHMHY», «JleKapTOBbI KOOpAMHATHI Ha IUIOCKOCTH», «BekTopbl», «/IBmkeHus miockoctu», «lIpeobpazoBaHus
o100us».

Ha n3ydenue yueGHoro Kypca «I'eomerpusi» orBoautcs 204 yaca: B 9 kinacce — 68 yacoB (2 yaca B HeJIeNI0).

COJAEP)KAHUE YYEBHOI'O IPEAMETA «I'EOMETPUS»

Cunyc, xocunyc, TaareHc yrioB ot 0 7o 180°. OCHOBHOE TPUTOHOMETPHUIECKOE TOXKIeCTBO. DOPMYIIBI IPUBEICHUSI.

Pemenue TpeyronbHUKoB. TeopemMa KOCHHYCOB M TEOpEMa CUHYCOB. PelieHne mpakTH4ecKUX 3a7ad ¢ UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U
TEOPEMBI CHHYCOB.

[IpeobpaszoBanue mogodus. [logo6ue COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema o0 pou3BEACHUH OTPE3KOB XOP, TEOPEMBI O MPOU3BEACHUN OTPE3KOB CEKYIIHX, TEOPEMa O KBaJipaTe KacaTeIbHOM.

Bekrop, anmuHa (MOIydb) BEKTOpa, COHANPABICHHBIE BEKTOPBI, MPOTHBOIOJIOKHO HANpPAaBICHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpalMM HaJl BeKTopamu. PasznoxeHue BekTopa MO JIBYM HEKOJIMHeapHbIM BekTopam. KoopnumuaTthl BekTopa. CkansipHoe
IIPOU3BE/ICHNE BEKTOPOB, IPUMEHEHUE NIl HAXOXKIEHUS JIJIUH U YIJIOB.

JlexapToBBl KOOPJMHATHI HA IJIOCKOCTH. Y PAaBHEHUS NPSIMOM M OKPYKHOCTH B KOOPJMHATAaX, IEPECECUEHUE OKPYKHOCTEH M MpsAMbIX. Meron
KOOpJMHAT U €ro IPUMEHEHHUE.

[IpaBuibHBIE MHOTOYTOJIBHHUKHU. [[TMHA OKpY>KHOCTH. ['pamycHas W paaviaHHas Mepa yriia, BBIUMCIICHUE JJIMH Iyr OoKpy:kHocTed. [lmomans
Kpyra, CeKTopa, CErMEHTA.



JIBI>KEHMSI TIJIOCKOCTH M BHYTPEHHUE CUMMETPUH (HUryp (31eMeHTapHbie npeacrasienus). [lapannensusiii nepenoc. [1oBopoT.
IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPEMETA «I'EOMETPUS»
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUS IIPOrpaMMbl yueOHOro Kypca «I'eoMeTpus» XapakTepu3yrTCs:

1) naTpuoTHYECKOE BOCTIUTAHHE:

IPOSIBJICHUEM MHTEpeca K IMPOLUIOMY M HACTOSILEMY POCCHUMCKONW MaTeMaTHKH, LEHHOCTHBIM OTHOIIEHHUEM K JOCTHIKEHHSIM POCCHUHCKHX
MaTEMaTHKOB U POCCHICKON MaTeMaTHYECKOM IIKOJIBI, K UCTIOIb30BaHUIO 3TUX AOCTIDKEHHH B APYrUX HAyKaxX W MPUKIAIHBIX chepax;

2) rpaskIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH TpakIaHMHA ¥ peaju3alld ero MpaB, IPEACTaBICHHEM O MaTeMaTHYEeCKUX OCHOBAaX
(YHKIMOHMPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHUH, MNpoLeayp TIpa)JIaHCKOro oOIecTBa (HampuMep, BbIOOpPBI, ONPOCHI), TOTOBHOCTBIO K
0OCYXIIEHUIO 3TUYECKHX IMPOOJIEM, CBS3aHHBIX C NMPAKTHYECKUM NPUMEHEHHEM JIOCTHKCHUN HAYyKH, OCO3HAHHUEM BaXHOCTH MOPAIBbHO-3TUYECKUX
IPUHIUIIOB B IEATEIILHOCTH YUEHOTO;

3) Tpy/i0BO€ BOCIIUTAHHE:

YCTaHOBKOM Ha AaKTHUBHOE Y4YacTHE B PEIICHWH NPAKTHUYECKUX 3a7ad MaTEMaTHMYECKOM HalpaBIE€HHOCTH, OCO3HAHUEM Ba)KHOCTH
MaTeMaTHYeCKOro 00pa30BaHus Ha MPOTSXKEHUU BCEH MKU3HU IS YCIEIIHON MPOPECCUOHANBHOM AESITETbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHUH,
OCO3HaHHBIM BBIOOPOM U TOCTPOCHHEM WHIMBHIYaJIbHONH TPAeKTOPUM OOpa30BaHMs W SKU3HEHHBIX IIJIAHOB C Y4YETOM JIMYHBIX HHTEPECOB MU
OOIIECTBEHHBIX NTOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIOCOOHOCTBIO K AMOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCIHPHAITHIO MAaT€MaTHYeCKUX OOBEKTOB, 3a/ay, PEIICHUN, pacCyKICHHH, YMEHMIO
BHUJIETh MATEMAaTUYECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEHHOCTH HAYYHOT'0 TIO3HAHMSI:

OpHEHTAIeld B JIEATENPHOCTH HAa COBPEMEHHYIO CHCTEMY HAyUHBIX IPEICTABICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHs YEJIOBEKa,
MPUPOABI U OOIeCTBa, TOHUMAaHUEM MaTeMaTHYeCKOM HayKu Kak c(hepbl UelOBEYECKON AESITeNbHOCTH, STAloB €€ pa3BUTUS U 3HAUMMOCTH JIJIS
pa3BUTHA LMBWIN3ALMK, OBJIAJECHUEM S3BIKOM MAaTEMaTUKM M MaTEeMAaTHUYECKOM KyJbTypoH KaK CpeICTBOM IIO3HAHUS MHpa, OBJAJACHHUEM
MIPOCTEUIIMMH HABBIKAMU UCCIIEI0BATEIBCKON JEATEIbHOCTH;

6) puzuueckoe BocnuTaHue, GOPMUPOBAHNE KYJIbTYPbI 3/I0POBbS U IMOLHOHAJIBHOI0 0JIArOMOJTYYHsI:

TOTOBHOCTBIO NPHMEHATh MAaTeMaTUUYECKHE 3HAHUS B MHTEPECAaxX CBOETrO 3/10POBbs, BEACHUS 30POBOTO 00pa3a KM3HM (30pOBOE NMHUTAHHE,
cOamaHCUPOBAaHHBINA PEXKUM 3aHATHI U OT/AbIXA, PETYIspHasl pU3NYecKasi akTUBHOCTb), C(POPMUPOBAHHOCTHIO HaBbIKA peQIeKCHH, TPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOT'0 K€ MpaBa JIPyroro 4eiaoBeKa;

7) 9K0JIOTHYECKOE BOCTTUTAHHUE:



OpHEHTAIel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHWHU JUIs PelIeHHs 3aJad B OOJIACTH COXPAHHOCTU OKPYXAOIIEH cpenbl, TIaHuPOBAHHS
MOCTYIIKOB M OLIEHKU WX BO3MOXKHBIX MTOCIIEICTBUH ISl OKPYXKArOIEeH cpeibl, 0CO3HAHUEM TI00ATBHOTO XapaKTepa 3KOJIOIMYECKHX MPOOIeM U IyTen
UX pELICHNUS;

8) amanTanus K N3MEeHSIIOIUMCS YCJIOBHSIM CONMATBLHON ¥ MPUPOJIHON Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSAM B YCIOBHSIX HEONPEAEIEHHOCTH, IIOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JESATENbHOCTD,
B TOM YHCJIE YMEHHUE YUUTHCS Y IPYTUX JII0JeH, IpuoOpeTaTh B COBMECTHOM A€ATEIbHOCTH HOBbIE 3HAHMS, HABBIKM U KOMIIETEHLIUU U3 OIbITA IPYTUX;

HE00X0AMMOCTBIO B (POPMHUPOBAHNY HOBBIX 3HAHUU, B TOM 4YHCIe POPMYIUPOBATH UICH, IOHSATHS, THIIOTE3b 00 00OBEKTaX U SIBICHUSIX, B TOM
qucJie paHee HEU3BECTHBIX, 0CO3HABATh JI€(UIMTHI COOCTBEHHBIX 3HAaHUH U KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHIMATEH CTPECCOBYIO CHTYAIIMIO KaK BBI30B, TPEOYIOUIH KOHTPMED, KOPPEKTUPOBATH
IIPUHUMAaEMble PELICHUS U AeHCTBU, HOPMYIMPOBATh U OLEHUBATh PUCKU U MOCIEACTBUS, (OPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe1bHbIE YHUBepcAJbHbIE YUeOHbIe el CTBUS

Ba3zoBble Jlornueckue AeiicTBUS:

° BBISIBJIATH U xapaKTemeBaTb CyHIeCTBCHHBIG HpI/ISHaKI/I MATEMATUYCCKUX O6’I>CKTOB, HOHS[TI/IfI, OTHOIIIGHI/IfI Me)KI[y IIOHATUAMU,
(bopMynHpoBaTh OMpEeICHUS MTOHITHIA, yCTaHABIUBAThH CYIIIECTBEHHBIN MPU3HAK Kiaccu(UKAIMKU, OCHOBAHUS AJisi 0000IIEeHNS U CpaBHEHUS,
KpUTEPHUH TTPOBOAMMOTO aHAIIN3A,

® BOCHPHHMMATbH, (POPMYNIHpPOBaTH U NPEOOPA3OBHIBATH CYXKICHUS: YTBEpAUTENbHbIE M OTpHUIATEIbHbIE, €IMHUYHBIE, YaCTHbIE U 0OIIue,
YCIIOBHEIE,

® BBISBISTH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS B (paKTaX, JaHHBIX, HAOMIOJEHUSIX U YTBEPIKICHUAX, IPEAIaraTh
KPUTEPUH JUIsl BBISIBICHUS] 3aKOHOMEPHOCTEMN U IPOTUBOPEUNI;

° J€JIaTh BBIBO/JbI C HCIIOJIB30BAHHUEM 3aKOHOB JIOTHUKU, I[CI[yKTI/IBHBIX N MHAYKTHBHBIX yMOS&KJ'IIO‘-ICHHfI, YMOSaKJ'IIO'-ICHI/Iﬁ I10 aHaJIOTruu,

L4 p336I/IpaTI) J0Ka3areJbCTBA MATEMATUYCCKUX YTBep)KJIeHI/Iﬁ (HpSIMI)Ie nu OT HpOTI/IBHOFO), HpOBO}II/ITL CaMOCTOSTCIIBHO HCECIIOKHBIC
JI0Ka3aTesbcTBA MaTeMaTHYecKUX (aKkTOB, BBICTPAWBATh AapryMEHTAlMI0, MIPUBOJUTH MPUMEPbl U KOHTPIPUMEPHI, O0OOCHOBHIBATH
COOCTBEHHBIC PACCYKICHUS;

e BBIOMpATH CIOCOO pelieHus y4yeOHOW 3amadyn (CpaBHUBATh HECKOJBKO BAPUAHTOB pEIICHHs, BBIOMpATh HanOoliee MOIXOISAIMIUNA ¢ YIETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciienoBaTe/IbCKUE AeHCTBUS:

® CIIOJI30BAaTh BOIPOCHI Kak MCCIEA0BATEIbCKUNA HWHCTPYMEHT IO3HAHUA, (OopMynupoBaTh BOMNPOCH, (UKCHPYIOIIUE MPOTUBOPEUNE,
mpo0yieMy, CaMOCTOSITETHFHO YCTaHABIUBATh KICKOMOE U JIaHHOE, (DOPMHUPOBATh TUTIOTE3Y, ApTYMEHTHPOBATH CBOIO MTO3UIUIO, MHEHHE;

® TPOBOJIUTH II0 CaMOCTOSITEIHPHO COCTABJICHHOMY IUIaHY HECJIOXHBIM OKCIIEPUMEHT, HEOOJBIIOE WCCICIOBAaHNE 110 YCTAaHOBJICHHUIO
0COOEHHOCTEH MaTeMaTHIECKOTO 00BEKTa, 3aBUCUMOCTEN 0OBEKTOB MEX Ty COOOI;



® CaMOCTOATENBHO (QOpMyJIUpOBaTh OOOOIIEHUS U BBIBOJBI 110 pe3yJbTaTaM IPOBEAEHHOTO HAOIIONEHUs, MCCIIEJOBaHUs, OLIEHUBATh
JOCTOBEPHOCTD MOJYYEHHBIX PE3YJIbTATOB, BBIBOJIOB M 0000IICHNUH;

® [IPOTHO3MPOBATh BO3MOYKHOE Pa3BUTHUE MPOLIECCA, @ TAK)KE BbIIIBUTaTh MPENOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Padorta ¢ ungopmanueii:

®  BBIIBIISITH HEJOCTATOUYHOCTH M M30BITOYHOCTH HH(OPMAIINHU, TaHHBIX, HEOOXOJMMBIX JJISl pEIICHUS 3a1a4H;

e BbIOMpATH, AHAJIM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh HHPOPMALIMIO PA3JIMUHBIX BUJIOB U (POPM IIPEACTaBICHHUS;

e BbIOMpaTh GopMy IpeiacTaBieHHs MHGOpPMALMK M WILIIOCTPUPOBATh pELIaeMble 3a7ayd CXeMaMu, JuarpaMMamMu, MHOM rpadukod M ux
KOMOHHALIUSIMY;

® OIICHUBATH HANEKHOCTh HHPOPMALIUH 110 KPUTEPHSM, IPEIOKEHHBIM YUUTEIEM HITH C(HOPMYITHPOBAHHBIM CAMOCTOSITEIILHO.

KoMMmyHukaTHBHBIC yHHBepcaJIbHbIe y4eOHbIe 1eiiCTBUS:

® BOCIPUHMMATh U (OPMYJIHUPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSIMHM U LEISIMM OOIIEHUS, SICHO, TOYHO, IPAMOTHO BBIPAXXaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 110 XO/y PELIeHUs 3a]jaul, KOMMEHTHUPOBATh OJIYYEHHbIN pe3yJIbTaT;

e B X0J€ 00CYKJIE€HUS 3a]]aBaTh BOIPOCHI 10 CYLIECTBY 00CYk/1aeMOI TeMbI, IPOOJIEMBI, PEIIaeMO 3a/1auM, BbICKA3bIBATh UJEH, HALIEJICHHbIE HA
MIOUCK PEIICHUS], COMOCTABIATH CBOM CYXKJIEHHS C CYXICHUSIMH JPYTHX YUaCTHHKOB JTHANIOTa, OOHAPYKUBATH PA3IMYUe U CXOJCTBO MO3MIIHH,
B KOPPEKTHOH (popme popMyIHpoBaTh pa3HOIIACHS, CBOM BO3PAKEHUS;

® TIPEICTaBIATH PE3YNIbTAThl PEIICHUS 3a]1a4d, SKCIIEPUMEHTA, MCCIEIOBAHMUs, MPOEKTA, CAMOCTOSATEILHO BBIOMPATh (POpPMAT BBICTYIUICHHS C
y4€TOM 3a/1a4 MPe3eHTALMU U 0COOEHHOCTEHN ayIuTOpHH;

® [IOHUMAaTh U UCNOJIb30BATh MPEUMYILIECTBA KOMAaHHOW U UH/IMBUYaJIbHOU paOOTHI MPU PEIICHUH YU€OHBIX MAaTEMAaTUYECKUX 3a]1a4;

® [IPpUHUMATH LI€JIb COBMECTHOM JIEATENbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHON pabOThI, paclpeaesaTh BUIbI paboT, JOrOBapUBaThCH,
o0cyXIaTh Mpoliecc U pe3yibTar padboTsl, 00001IaTh MHEHHS HECKOJIBKUX JIFOEH;

® y4acTBOBAaTh B IPYNIOBBIX popmax paboThl (00CyXAeHNS, 0OOMEH MHEHHUSIMH, MO3TOBBIE IITYPMBI U APYTHE), BBIMOIHIATH CBOO YacTh pabOThI
U KOOPJIMHUPOBATh CBOU JEHCTBUS C JPYIMMH 4J€HAMH KOMaHIbl, OIIEHMBATh KayeCTBO CBOErO BKJAaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
c(OpPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHUCTBHSL.

PerynsiTuBHbIE YHHBeEpCaIbHbIC y4eOHbIE e CTBHS

Camoopranusanus:
® CaMOCTOSITENBHO COCTaBJIATh IUIaH, AITOPUTM PEIIeHUs 3a/1auM (WM €ro 4acTh), BBIOUPATh CIOCO0 pelIeHUs ¢ YYETOM UMEIOLIUXCS PECYpPCOB
1 COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PELICHHUH ¢ y4ETOM HOBOW MH(OPMAaLIUU.
CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJICKT:
® BJAJETh CIOCO0AMH CaMOITPOBEPKH, CAMOKOHTPOJIS MTpoIecca U pe3yibTaTa peleHsl MaTeMaTH4eCcKoil 3a1auu;
® IIpPEABUJAETH TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IIPH PEIICHUU 3aJa4d, BHOCUTb KOPPEKTUBBI B J€ATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENLCTB, HAIGHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;



® OLIEHUBATbh COOTBETCTBUE PE3YJIbTATA JAEATEIbHOCTH OCTABIEHHON 1IENIU U YCIOBUAM, OOBSACHATh IPUUNHBI JOCTHKEHUSI WM HELOCTUKEHUS
LIeJI, HAXOJUTh OIIUOKY, TaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K xonmy oOyuenus B 9 kjiacce 00y4yaromuics MOJIyYUT CIAETYIOIIUE TPEIMETHBIC PE3YIIbTaThI:

3HaTh TPUTOHOMETpUYECKHE (DYHKIMM OCTPBIX YIVIOB, HAXOAUTb C MX IOMOIIBI0 DPA3JIMYHBIE 3JIEMEHTHl HPSIMOYIOJBHOIO TpPEyrojbHHUKaA
(«perieHne MpsIMOYTOJIbHBIX TPEYTOJILHUKOBY). HaxoauTh (C MOMOIIBIO KaIbKYISATOPA) [UTMHBI U YTJIBI JUI HETAOIWYHBIX 3HAYECHUH.

[Tonb3oBatbes ¢GopMyliaMu TNPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM [UISl HAXOXACHHUS COOTHOLIECHUM MEXIy
TPUTOHOMETPUUYECKUMH BEITUYMHAMU.

Hcnonb30BaTh TEOpEeMbl CHHYCOB U KOCHHYCOB JUISl HAXOXJEHUS pa3IUYHbIX 3JEMEHTOB TPEYrOJbHUKA («PEIICHHE TPEYrOJbHUKOBY),
IPUMEHSATh UX NIPHU PELICHUH T'€OMETPHUECKUX 3ajiau.

Brnanerr moHsATHSMEH TIpeoOpazoBaHHsS MOAOOHSA, COOTBETCTBEHHBIX 3JIEMEHTOB NOAO0OHBIX (uryp. I[lomb30BaThCcsi CBOWCTBaAMH IMOA0OMS
IIPOU3BOJIBHBIX (UTYp, YMETh BBIYUCIATH JAJUHBI U HAXOAUTH YIJIbl y NMOA0OHBIX (uryp. [IpuMeHsaTs cBoiicTBa MOJO0MS B MPAKTUYECKUX 3aJayax.
YMeTb NpUBOAUTH MPUMEPHI TOJOOHBIX (DPUTYDP B OKPY’KAIOIIEM MUpE.

[Tonp30BaTbes TEOPEMaMU O IPOU3BEJCHUN OTPE3KOB XOPJ, O IPOU3BEJCHUH OTPE3KOB CEKYIUX, O KBAJApaTe KacaTeJIbHOM.

[Tonp30BaThbcs BEKTOpaMH, MOHUMATh MX T€OMETPUUYECKUM U (DPU3HYECKHI CMBICH, TPUMEHSATh UX B PEIIEHUU T€OMETPUUYECKHX U (PU3NYECKHX
3aja4. [IpuMeHsTh ckasipHOE MPOU3BEIEHNE BEKTOPOB AJIsi HAX0XKAECHUS JUIMH U YIJIOB.

ITosnp30BaTbCAa METOJOM KOOPAMHAT HA INIOCKOCTH, IIPUMEHSTD €r0 B PEILIEHUN T€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

Bnagers NoHATUSIMM NPAaBUJIBHOTO MHOIOYTOJIBHUKA, JJUHBI OKPY)KHOCTH, JUIMHBI JyTM OKPYKHOCTH W paJUaHHOM Mephl yria, yMEThb
BBIUHCIIATH IUIOIIAAb Kpyra U ero yacrei. IIpuMeHsTh nosyueHHbIe YMEHHS B IPAKTUYECKUX 3a1a4ax.

HaxoauTh ocu (MM LEHTpPbI) CUMMETpUN (QUTYD, TPUMEHATH IBUKEHUS IIJIOCKOCTU B MPOCTEHUIINX CIIydasiX.

[IpyMeHsTh MONY4YEeHHBIE 3HaHUS HA MPAKTUKE — CTPOUTh MAaTEMAaTUYECKUE MOJENHN ISl 3a1a4 PEaJIbHON KU3HU U IIPOBOJUTH COOTBETCTBYIOIINE
BBIUHCIICHUS C TPUMEHEHUEM MT0100MsI U TPUTOHOMETPUUYECKUX PYHKINN (TIOTIB3YSCh, II€ HEOOXOAUMO, KAJIbKYJISITOPOM).

TEMATHYECKOE INTAHUPOBAHUE

KounvecTBO 9acoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Ne n/m
NMPOrpamMmbl Bceero Kontposbhele | Ipakruieckue oOpa3oBarte/ibHbIE
padoThI padoThI pecypebi
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubmuotexa [JOK
CHHYCOB. PelieHne TpeyroisHIUKOB https://m.edsoo.ru/7f41al2c



https://m.edsoo.ru/7f41a12c

2 [IpeobpazoBanue mogoous. Merpuieckue 10 1 bubmuorexa [IOK
COOTHOIIICHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bubnunorexa LIOK
3 Beicroper 12 1 https://m.edsoo.ru/7f41al2c
4 9 1 bubnunorexa LIOK
JlexapTOBBI KOOPAMHATHI HA TUIOCKOCTH hitps:/m.eds00.ru/7f41a12¢
5 A — 5 BuGamoraxa LIOK
PYIHOE tHany Kpyra. https://m.edsoo.ru/7f41al2c
rIoaaen
5 5 bubmuoreka [{OK
JBIKCHHS ILI0CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 0000IIICHNE, CHCTEMAaTH3AIUS 7 2 bubmuoreka [{OK
3HAHUI https://m.edsoo.ru/7f41al2c
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 6 0
TEMATHYECKOE INIAHUPOBAHHME, B TOM YHCJIE C YYETOM PABOYEHN INPOI'PAMMBbI BOCIIUTAHUSL
C YKASAHUEM YACOB, OTBOANUMbIX HA OCBOEHHME KAKJIOU TEMbI
KosinvecTBo uacos Hara DJIEKTPOHHBIE I (POBBIE
Nen/m | Tema ypoka B Konrposnbn | IlpakTuueck| NPOBeeH o0pa3oBare/ibHbIE
Cero 1 Lie padoThI ue padoThbl U YPOKa pecypcbl
1 OnpeneneHre TPUroHOMETPUYECKHUX 1 bubnuoteka [JOK
¢byuknui yriaos ot 0° go 180° 02.09.2024 https://m.edsoo.ru/8al424bc
2 DopMyJbl IPUBEICHUS 1 bub6iorexa IIOK
04.09.2024 https://m.edsoo.ru/8al424bc
3 T 1 bubmuoreka [{OK
copeMa KOCHHYCOB 09.09.2024 https://m.edsoo.ru/8a14336¢
4 Pemrenne 3a1a4 Ha IPUMEHEHUE TEOPEMBI 1 bu6mmoreka [IOK
KOCHHYCOB 11.09.2024 https://m.edsoo.ru/7f41al2c
5 Pemenue 3amau mo teme: «Teopema 1 bubmorexa LIOK
KOCHIYCOBY 16.09.2024 https://m.edsoo.ru/8a142d5e
6 Teopema cunycoB 1 bubnuoteka
18.09.2024 1TOKhttps://m.edsoo.ru/8al142
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eda

7 Pewenne 3a1a4 Ha IPUMEHEHUE TEOPEMBI butmmoreka [IOK
CHHYCOB 23.09.2024 https://m.edsoo.ru/7f41al2c
8 Pemenue 3anau o Teme: «Teopema CHHYCOBY butmmorexa [IOK
25.09.2024 https://m.edsoo.ru/7f41al2c
9 HaxosaeHue 1iuH CTOPOH U BETMYMH YIJIOB Bu6muoteka [JOK
TPEYroJIbHUKOB 30.09.2024 https://m.edsoo.ru/8a1430b0
10 Pemenue TpeyroibHUKOB bubmmorexa [IOK
02.10.2024 https://m.edsoo.ru/8al42ac0
Pemenue 3anay no teme: «Pemenue
11 TpGYFOJIBHI/If(IOB» C IPUMEHEHHUEM T€OPEMBI E H6H_I/’I/0Teléa HOK/
CHHYCOB 07 10.2024 ttps://m.edsoo.ru/8al42ac0
Pemenue 3anau no teme «Pemenue
12 TpGYFOJIBHI/If(IOB» C IPUMEHEHHUEM T€OPEMBI EH@I_I//I/OTG? HOK/S 1424c0
KOCHHYCOB 09 10.2024 ttps://m.edsoo.ru/8a ac
13 Pemenne 3amad mo teMe «Pemenne bubmnoreka IIOK
TPEYTOJBLHUKOBY 14.10.2024 https://m.edsoo.ru/8al42ac0
14 [TpakTHYecKkoe NPUMEHEHUE TEOPEMBI bubmorexa LOK
https://m.edsoo.ru/8al42c3c
KOCHHYCOB 16.10.2024
15 IIpakTHueckoe IPUMEHEHUE TEOPEMBI CUHYCOB butmorexa [JOK
21.10.2024 https://m.edsoo.ru/7f41al2c
16 KonTponbnas pabota o reme "Pemenue bubmmnorexka HOK
TPEyroJIbHUKOB" 23.10.2024 https://m.edsoo.ru/8a14392a
17 [Tonsarue o npeobpazoBaHUK OAOOUS bubmorexa LOK
06.11.2024 https://m.edsoo.ru/8al43ab0
18 CoOTBeTCTBEHHBIE 3JIEMEHTHI TOJOOHBIX QUTYD bubmorexa LOK
11.11.2024 https://m.edsoo.ru/8al43de4
19 Pemenue 3amau mo teme: «CoOOTBETCTBEHHEIE buomuorexa [JOK
3JIEMEHTHI MTOA00HBIX QUTYD» 13.11.2024 https://m.edsoo.ru/7f41al2c
20 Teopema o MpoOU3BEACHUN OTPE3KOB XOP bubmorexa HOK
18.11.2024 https://m.edsoo.ru/8al4406e
but6mmoreka [IOK
21 Teopema o0 MPOU3BEICHUH OTPE3KOB CEKYITUX

20.11.2024

https://m.edsoo.ru/8al441a4
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but6mmoreka [IOK

22 Teopema 0 kBajipaTe KacaTeJIbHOMI b5 11.2024 https://m.edso0.ru/8a1442da
23 [IpuMeHeHne TeOpeMBI O POU3BENCHUUN Bu6muoteka [JOK
OTpPE3KOB XOPJI B PEIICHUU T€OMETPUICCKUX https://m.edsoo.ru/8a143f06
3a1a4 27.11.2024
24 [IpumeHeHue TeopeMbl O MPOU3BEICHUT bubnuotexa [JOK
OTPE3KOB CEKYILUX B PEIICHUN https://m.edsoo.ru/8a1443fc
TeOMETPUYECKUX 3a1a4 02.12.2024
o5 [IpuMeHeHne TeopeMsbl 0 KBapaTe Bbu6motreka [JOK
KacaTeJIbHOW B PEIICHUHM T€OMETPUICCKUX https://m.edsoo.ru/8a144578
3a/1a4 04.12.2024
26 'I'cr([’H:(I:g HZ:(?BﬂaII){EIl/IiO;?) H(?GifﬂMT\/IeT WYECKHE bubmorexa LIOK
peobp A ' P https://m.edsoo.ru/8al447a8
COOTHOIIICHUS B
OKpykHOCTH" 09.12.2024
97 Ornpenenenne BeKTOpoB. PU3HUECKUI U bubnuotexa [JOK
TrEOMETPUYECKHUIT CMBICIT BEKTOPOB 11.12.2024 https://m.edsoo.ru/8a144960
08 C bubmuoreka [{OK
JTOFCHHE BEKTOPOB 16.12.2024 https://m.edsoo.ru/8al44a8c
29 B bubanoreka LIOK
PIHUTARHE BEKTOPOB 18.12.2024 https://m.edsoo.ru/8a144d52
30 YMHOKEHHE BEKTOPa Ha YHCIIO bubmnorexa IIOK
23.12.2024 https://m.edsoo.ru/7f41al2c
31 Pa3noxenue Bekropa o Jsym bubnunorexka [JOK
HEKOJUTHHEAPHBIM BEKTOpaM 05.12.2024 https://m.edsoo.ru/7f41al2c
39 K bubmuoreka [{OK
OOP/IMHATHL BEKTOPpA 13.01.2025 https://m.edsoo.ru/8al44fbe
33 C but6mmoreka [IOK
KAIBIPHOE MPOM3BEICHHIE BEKTOPOB 15.01.2025 https://m.edsoo.ru/8a14539¢c
34 IIpuMeHeHne CKansipHOrO IPOU3BEAEHUE bu6muoreka [JOK
BEKTOPOB JUTS HAXOXKICHHS UTHH U YTJIOB 20.01.2025 https://m.edsoo.ru/8a14550e
35 P bubmuorexa [{OK
CHICHUE 3a71a1 € TIOMOTIBIO BEKTOPOB 22.01.2025 https://m.edsoo.ru/8al44c3a
bub6 OK
36 Pemienue 3a1a4 ¢ mOMOIIBI0 BEKTOPOB nommorexa L1

27.01.2025

https://m.edso0.ru/8a1458c4
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37 [IprMeHeHre BEKTOPOB ISl PEIICHUS 3a/1a4 bubinorexa LIOK
pusuku 29.01.2025 https://m.edsoo.ru/7f41al2c
bubnmnoreka HOK
38 KoHnTtponbHas pabora o reme "BekTopsr” 03.02.2025 hitps://m.e ds;(l).ru /82145b08
39 JlexapToBBI KOOPIMHATHI TOUEK HA TIOCKOCTH 05.02.2025
40 YpaBHeHue IpsIMOi BH6H_HOTeKa HOK
10.02.2025 https://m.edsoo.ru/8al45c48
a1 Pewrenne 3a1a4 Ha coCTaBIIEHUE YPABHEHUS bub6nmorexa [IOK
IPSAMOiA 12.02.2025 https://m.edsoo.ru/7f41al2c
42 VYpaBHEHHE OKPYKHOCTU BH6H_HOTeKa HOK
17.02.2025 https://m.edsoo.ru/8a14635a
43 KoopauHatsl Touek nepecedeHust OKpyKHOCTH bubnnorexa [JOK
U IIPSIMOI 19.02.2025 https://m.edsoo.ru/8a146620
m Meroa KOOpAMHAT IIPU PELLICHUH bub6nuorexa [IOK
reOMETPUYECKUX 3a/1a4 24.02.2025 https://m.edsoo.ru/7f41al2c
45 Meroza KOOpAMHAT IIPU PELIECHUN bubnunorexka [JOK
NPAKTHYECKHX 33124 26.02.2025 https://m.edsoo.ru/7f41al2c
16 Meroa KOOpAMHAT IPH PEILICHUH bu6nuorexa [IOK
reOMEeTPUYECKHX 3a/1a4, IPAKTHYECKUX 3a/1a4 03.03.2025 https://m.edsoo.ru/7f41al2c
47 KonTposabHas pabota o reme "JlekapToBbI bubnmnoreka HOK
KOODPJIMHATHI Ha MJI0CKOCTH" 05.03.2025 https://m.edsoo.ru/8a146e0e
48 [IpaBuIBHBIE MHOTOYTOJIbHUKH, BEIUUCIICHUE bubnnorexa [JOK
UX JIEMEHTOB 10.03.2025 https://m.edsoo.ru/8al46fda
bubnuoteka [JOK
49 YHucro . 12.03.2025 https://m.edsoLcIJ.ru/8a1472c8
50 JlinHa OKpy’>KHOCTH BH6H_HOTeKa HOK
17.03.2025 https://m.edsoo.ru/8al4714c
51 Pemenue 3a1a4 Ha BBIYMCIIEHUE 1YTH bubnmoreka [IOK
OKPYXKHOCTH 19.03.2025 https://m.edsoo.ru/7f41al2c
52 Pannannas mepa yria BH6H_HOTeKa HOK
02.04.2025 https://m.edsoo.ru/8al4714c
53 TLiomas Kpyra but6mmoreka [IOK

07.04.2025

https://m.edso00.ru/8al147426
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bubnunorexa LIOK

>4 Hnomans cexropa 1 09.04.2025 https:/m.eds00.ru/8a147750
bubnunorexa LIOK
% Ilnowans cermenta 1 14.04.2025 https://m.edsoo.ru/8a147750
56 [NousTHE O ABMKEHUHN IUIOCKOCTH 1 16.04.2025 bu6mmoteka LIOK
21.04.2025 https://m.edsoo.ru/8a147c82
57 I . 1 bu6nmoreka [IOK
APAJIICIILHDIH HIEPEHOC 23.04.2025 https://m.edsoo.ru/8a147f16
bubnuoreka [{OK
58 ToBopot 1 )8.04.2025 https://m.edsoo.ru/8al4716
59 [MapaiienbHbIi IEPEHOC, TOBOPOT 1 buonnorexa LIOK
30.04.2025 https://m.edsoo.ru/7f41al2c
60 Pewmenne 3anay o reme : «IlapamienbHbii 1 bub6nuorexa [IOK
IIEPEHOC, IIOBOPOT» 05.05.2025 https://m.edsoo.ru/7f41al2c
. bu6mmoreka [JOK
61 [TpuMeHeHne NBMKEHUH NIPU PELICHUM 3aa4 1 07 05.2025 https://m.edsoo.ru/7f41a12¢
KontponbHas padora o remam "[IpaBunbHbie bubnnoreka [JOK
62 MHOTOYTOJIHUKH. OKPY>KHOCTb. JIBIKEHHS 1 https://m.edsoo.ru/7f41al2c
TJI0CKOCTH" 12.05.2025
6365 | s Havepenne reoverpsconnt s 3 bu6morexa LIOK
) ' https://m.edsoo.ru/8a148524
Tpeyronsauku. [lapannensusie u
MEPICHIUKYIIIpHBIC TIpsiMbIe. OKPY>KHOCTD U
Kpyr. [ eomeTpudeckue mocTpoeHus. YIIIbl B
OKPY>XHOCTHU 14.05.2025
o Hrorosas koHTpoNbHAs paboTa . BuGmiorexa [IOK
10.05.2025 https://m.edsoo.ru/8a148650
[ToBTOpeHnue, 06001IeHNE, CUCTEeMaTH3aIlUs buomuoreka [JOK
6667-68 | 3HaHuii. BiicaHHbIE M OIMCAHHEBIE 2 https://m.edsoo.ru/7f41al2c
OKPYKHOCTH MHOTOYTOJTEHUKOB. 21.05.2025
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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Cpok peanu3zaiy IporpaMMmsl: 1 rof



HOACHUTEJBHASA 3AIIUCKA

PaGouas mporpamma ydeGHOro kypca «l'eomerpusi» 6azoBoro ypoBHS s oOywarommxcsi 10 —11 krjaccoB pa3paboTaHa Ha OCHOBE
denepanbHOr0 rocyIapcTBEHHOIO 00pa30BaTENbHOIO CTaHJApTa CPEeIHEro oOmero oopa3oBaHus, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHHIA,
MpeIbsABISEMBIX K MaTeMaTH4eckoMy oOpa3oBaHUIO, W Tpaaului poccuiickoro oOpa3oBaHus. Peanusanusi mporpammbl 0OecriedMBaeT OBIIAZCHHE
KITFOUEBBIMH KOMIICTCHIIUSMHU, COCTABIIIOIIMMU OCHOBY JUIS CAaMOPA3BUTHS WM HEMPEPHIBHOTO OOpa3oBaHMs, IIEIIOCTHOCTh OOMIEKYIbTYpPHOTO,
JUYHOCTHOTO U TIO3HABATENILHOTO Pa3BUTHSI TUYHOCTH O0YYArOIINXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TeOMETPHUU Ha YPOBHE CPEAHEro o0miero o0pa3oBaHusi 00yCIOBICHA MPAKTUYECKONH 3HAYUMOCTHIO METANPEIMETHBIX
U TIPEJIMETHBIX PE3yNbTAaTOB OOy4YCHHS T€OMETPHHM B HANpPaBICHUH JMYHOCTHOTO DPAa3BHTHs OOydarommxcs, (GpopMupoBaHUS (DYHKIHOHAIBHON
MaTeMaTHYECKOW TPaMOTHOCTH, M3Y4YCHHUs APYTrUX YUEOHBIX AMCHUIUIMH. Pa3BuTHE y 00ydYaromIMXCsl MPaBHIBHBIX MPEICTABICHUH O CYIIHOCTH U
MIPOUCXOXKACHUU T€OMETPHUYECKUX aOCTPaKIMi, COOTHOIIEHUH PEATbHOTO U UICAJIHHOT0, XapaKTepe OTPAKECHUSI MaTEeMAaTUIECKON HAYKOH SBICHUN U
MPOIECCOB PEAIbHOTO MHUPA, MECTE TEOMETPHH B CHUCTEME HAyK W POJIA MAaTEMaTHYECKOTO MOJICIMPOBAHWS B HAYYHOM IO3HAHMHM U B TPAKTUKE
CTIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHUPOBO33PECHHUS YUAIIUXCS, a TaK)KE Ka4eCTB MBIIUICHUS, HEOOXOAUMBIX ISl afanTallid B COBPEMEHHOM
o01ecTse.

I'eomeTpust sBIsSETCS OAHUM U3 0a30BBIX IPEIMETOB Ha YPOBHE CpelHEro o0IIero oopa3oBaHus, Tak Kak 00ecreunBaeT BO3MOKHOCTb U3Y4YEeHU s
KaK JUCLUIUIMH €CTeCTBEHHO-HAYUYHOW HANpaBIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbIIUIEHUE, GOPMHUPYEMOE MPH M3YYCHUH OO0YUYArOIIMMUCS TOHSTHHHBIX OCHOB T€OMETPHH M ITOCTPOSHHUH IIETTOYKU JIOTHYECKUX
YTBEP)KICHUN B X0JI€ PELICHUsI TEOMETPUUECKUX 3a/1a4, YMEHUE BBIIBUTATh U ONPOBEPraTh TUIIOTE3bl HETIOCPEACTBEHHO UCIOIb3YIOTCS IPU eIl eHUN
3a]]a4 €CTeCTBEHHO-HAYYHOTO [IUKJIA, B YACTHOCTH U3 Kypca (PH3UKH.

YMeHre OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX O0JIACTSX JEATEIBHOCTH YeroBeka. OpHeHTalMs 4eloBeKa BO
BPEMEHU M TIPOCTPAHCTBE — HEOOXOIUMOE YCJIOBHE €r0 COIMABbHOTO OBITHS, (opMa OTpakeHUs OKPYKAIOMIETO MHpPA, YCIOBHE YCIIEIIHOTO
MO3HAHUS U aKTUBHOTO IpeoOpa3oBaHUs AEUCTBUTEIbHOCTH. OnepupoBaHUe MPOCTPAHCTBEHHBIMU 00pa3aMu OOBEIMHSET pa3Hble BUIBI y4eOHOW U
TPYAOBOH NESATETBHOCTH, SBISICTCS OJHUM W3 NMPO(ECCHOHATBFHO BAXKHBIX KAueCTB, IMOITOMY aKTyalbHa 3aj7a4a (OPMHPOBAHUS y OOYJAIOUIHXCS
MPOCTPAHCTBEHHOTO MBIIUICHUS] KaK Pa3HOBUIHOCTH OOPAa3HOrO MBIIUIEHHUS — CYIIECTBEHHOTO KOMIIOHEHTa B IOATOTOBKE K IPaKTHYECKON
JESITeTPHOCTH TT0 MHOTHM HaTPaBJICHUSIM.

ens ocBoeHuMs mporpammbl ydeOHOro Kypca «l'eomerpusi» Ha 0a30BOM ypoBHE 00ydeHHs — 00IIeoOpa3oBaTeIbHOE U OOIIEKYJIbTYPHOE
pa3BUTHE 00YUaIOIIUXCs Yepe3 obecreyeHne BO3MOKHOCTH IPHOOPETEHUS U UCTIOIb30BaHUS CUCTEMATHYECKUX T€OMETPUUYECKUX 3HAaHUM U NeCcTBUH,
Cenu(UIHBIX TEOMETPUH, BO3MOXXKHOCTH YCIICUTHOTO MPOJOJDKEHHSI OOpa3oBaHHsS MO CIEIHATBHOCTSM, HE CBS3aHHBIM C TPUKIAIHBIM
UCIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM YpOBHE IpeaHA3HAueHa Ui OOYYAIONIMXCS CPEIHEH IIKOJIbI, HE HCIBITHIBABIINX 3HAYHTEITBHBIX
3aTpy[IHEHU Ha YpOBHE OCHOBHOro oOmiero oOpasoBanusi. Takum oOpa3zom, oOydaronecs Ha 0a30BOM YpPOBHE JOJIKHBI OCBOMTH OOIIHE
MaTeMaTHYECKUEe YMEHHUS, CBSI3aHHBIE CO CIEIM(PUKON TeOMETPUN U HEOOXOAUMBIE /IS )KU3HU B COBPEMEHHOM o0mecTBe. Kpome 3Toro, oHu UMEroT



BO3MOXKHOCTh M3YYUTh TIeOMETpHI0 Oonee TiIyOOKO, €cid B JajbHEHIIEM BO3HMKHET HEOOXOJMMOCTh B TEOMETPHUECKHX 3HAHUSIX B
npoecCHOHATLHOM IS TEIILHOCTH.

JlocTuKeHue e OCBOCHUSI MPOrpaMMbl OOECIIEUNBAETCSl PEIICHUEM COOTBETCTBYIOUIUX 3a/ay. [IpuopuTeTHRIMU 3a7jauaMu OCBOEHHUS Kypca
«["'eometpun» Ha 6a30BoM ypoBHE B 10—11 kaccax siBISIOTCS:

e (opmupoBaHuE NPEACTABICHUS O TEOMETPUHN KaK YaCTU MUPOBOM KYJIBTYphI U OCO3HAHUE €€ B3aMMOCBS3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHUE MPEICTABICHUS O MHOTOTPAaHHHKAX W TellaX BPAIICHHS KaK O BaKHEMIIUX MAaTEMaTHUYECKUX MOJEINSX, MO3BOJSIOIINX
OIMCHIBATh U U3y4aTh Pa3HbIC SIBICHUS OKPYXKAIOIIETO MUPA;

(dbopMUpOBaHHE YMEHHUS PACIIO3HABATH HA YEePTEKaxX, MOJIETSAX U B pealbHOM MUpPE MHOTOTPAHHUKH U TEJIa BPALCHHUS;

OBJIa/ICHUE METOJAAMHU PEIICHUS 33/1a4 HA IIOCTPOCHUS Ha M300paKEHUSX IPOCTPAHCTBEHHBIX (PUTYD;

(dbopMHEpOBaHKE YMEHHS OTIEPHPOBATH OCHOBHBIMH MOHSATHUSMH O MHOTOTPAaHHUKAX U TEJIaX BPAIIEHHUS U X OCHOBHBIMH CBOHCTBaMH;
OBJIA/ICHUE aJITOPUTMAMH PEIICHHUsI OCHOBHBIX THIIOB 3a/1a4; (JOpMUpOBaHNE YMEHHUS MTPOBOIUTH HECTIOKHBIE I0KA3aTeIIbHBIC PACCYKICHUS B
XO/JIe pelIeHHs CTePEOMETPUUECKUX 3a/1a4 U 33/1a4 C MPAKTUYECKUM COJEP>KaHUEM;

® Da3BUTHE HMHTEIUICKTYAIbHBIX M TBOPUYECKHX CIIOCOOHOCTEW OOYYarOUIMXCs, MO3HABATEIBHON aKTHBHOCTH, HCCIEIOBATEIbCKUX YMEHUH,
KPUTHYHOCTH MBIIUICHUS;

e (opmupoBanue (HyHKIMOHAIBHON T'PAMOTHOCTH, PEJIEBAHTHON T'€OMETPUU: YMEHHUE PACIIO3HABATH MPOSBICHUS F€OMETPUUECKUX MOHSITUH,
O0OBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX CUTYyallUIX M MPH H3YYCHUHU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCUMOCTEN M 3aKOHOMEPHOCTEH, (POPMYITHPOBATH UX HA SI3bIKE TEOMETPUH M CO3/1aBaTh T€OMETPHUECKUE MOJICIH, TPUMEHSITh OCBOCHHBIN
reOMETPHUECKUH arnmapart sl pelieHus IPaKTUKO-OPUEHTUPOBAHHBIX 3aJ]au, MHTEPIIPETUPOBATh U OLIEHUBATh MOJyYEHHbIE PE3yIIbTATHI.

OTnUYUTENBEHOM 0COOEHHOCTHIO IPOTPAMMBI SIBJISIETCSI BKIIFOUEHHE B KYpC CTEPEOMETPHH B Havaje ero M3ydeHHs 3ajad, pelraeMbiX Ha YpOBHE
MHTYUTHBHOTO TIO3HAaHUS, M ONpeAeNEHHBIM 00pa3oM OpraHu30BaHHas paboTa HaJ HUMH, 4YTO CIIOCOOCTBYIOT pa3BUTHIO JIOTHUECKOTO U
MPOCTPAHCTBEHHOTO MBIIUICHHS, CTUMYJIUPYET MPOTEKaHHE WHTYUTHBHBIX MIPOIIECCOB, MOTUBUPYET K JAbHEHIIIEMY H3yUSHHIO MTPEIMETA.

[Ipennourenue oTHaéTcss HArIAAHO-KOHCTPYKTMBHOMY METOJy OOY4YeHHs, TO €CTh TEOpeTHMYECKHe 3HaHHs HMEIT B CBOEH OCHOBE
YYBCTBEHHOCTh IPEIMETHO-TIPAKTHYECKON NeATETbHOCTH. Pa3BUTHE NpPOCTPAHCTBEHHBIX IPEJICTABICHUH Yy ydalluXcs B Kypce CTEpPEeOMETpHU
MIPOBOJIUTCS 3a CUET peleHus 3a7ay Ha CO3/1aHue MPOCTPAHCTBEHHBIX 00pa30B M 3a/1a4 Ha ONEpHUPOBAHUE MPOCTPAaHCTBEHHBIMU oOpa3amu. CozniaHue
o0pasa MPOBOIUTCS C OMOPOH HA HATJISATHOCTH, & ONIEPUPOBAHUE 00PA30M — B YCIOBHUSX OTBIICYECHUS OT HATJISITHOCTH, MBICICHHOTO W3MEHEHHS €ro
HCXOJ/IHOTO COJICPKAHMUS.

OcHoBHBIE cojiepxkaTelbHble TUHUU Kypca «['eomerpum» B 10-11 kmaccax: «MHOrorpaHHUKN», «IIpsMble B IIOCKOCTH B MPOCTPAHCTBEY,
«Tena BpameHus», «BekToppl W KOOpPAWHATHI B TMPOCTpaHCTBe». @DOpMHUpOBaHME JIOTHUECKUX YMEHHUH pacmpenenseTcs He TOJbKO 10
COJIEp>KaTENIbHBIM JIMHUSAM, HO U TI0 ToJjaM 00y4YeHHs Ha YpOBHE CPEHETO 00IIero 0Opa3oBaHusl.

Conepxanue 00pa30BaHHUS, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yjbTaTaM OCBOCHHs pabouyeil mporpammbl, pacHpeAeiEHHBIM 10 Trojam
00y4YeHHs, CTPYKTYPUPOBAHO TaKUM OOpa3oM, YTOOBI OBJaJIEHHE F€OMETPUICCKUMHU MOHATUSMH M HaBBIKAMH OCYIIECTBIISIIOCH TIOCIEIOBATENBHO H
MOCTYIATENbHO, C COOJIIOJICHMEM TMPHHLIMIA HPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAaHUS BKIIOYATUCh B OOLIYI0 CHCTEMY TIE€OMETPUYECKHX
Mpe/ICTaBICHUIM 00yJaroIMXCsl, paclIupss U yriryonsis e€, 00pa3ysi IpOYHbIE MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE



B y4ueOHOM 1u1aHe Ha n3yueHue yueOHoro kypca «['eomerpus» B 10 kitacce otBoautcst 68 yacos (2 yaca B Hezelo).

COJAEPKAHUE YYEBHOI'O IPEAMETA «I'EOMETPUS»

IIpsimble ¥ IOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TOHATHSA CTepeoMeTpHH. Touka, mpsMasi, INIOCKOCTh, MPOCTpaHCTBO. [loHsATHE 00 aKCMOMATUYECKOM MOCTPOSHHH CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPHUH U CIECACTBUS U3 HUX.

B3anMHOe pacriosoxkeHue NnpsiMbIX B IIPOCTPAHCTBE: IIEPECEKAOLINECS, [TapaJlIEIbHbIE U CKpeIIUBarouecs npsMslie. [lapamienbHOCTh NPAMBIX
U IUIOCKOCTEH B IPOCTPAHCTBE: MMAPAJIJICIIBHBIE NPSMBIE B IPOCTPAHCTBE; MAPAJLIEIbHOCTD TPEX MPSAMBIX; MapAJUIEIbHOCTD NPSAMON U MIIOCKOCTH. Y TJIbI
C COHAIPABICHHBIMA CTOPOHAMH; YroJl MEXAYy NPAMBIMA B IPOCTpPaHCTBE. llapayenbHOCTh IUIOCKOCTEH: IapajulelIbHBIE IUIOCKOCTH; CBOMCTBA
napajiesIbHbIX 1ockocTe. [Ipocreiimue npoctpancTBeHHbIE (PUTYPBI HAa INIOCKOCTH: TETPadAp, KyO, napaiesienune/l; IOCTPOSHUE CEYCHU.

[lepneHuKyYISPHOCTD NPSIMOM M IUIOCKOCTH: MEPIEHINUKYJSPHBIE IPSIMbIE B IIPOCTPAHCTBE, MPSAMBIC MMApaJUICIbHbIE U NEPIEHANKYIISPHBIE K
IJIOCKOCTH, NPU3HAK MEPIEHANKYISIPHOCTH IPSIMON U IUIOCKOCTH, TEOpEMa O MPSMOM MEPIEHIUKYISIPHON IIIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJ
MEXIy NPSMOM M IUIOCKOCTBIO; JABYIPAHHBIM YroOJ, JIMHEWHBIA YroJl ABYTPAaHHOIO yria. [IepneHauKyinsp U HAKJIOHHBIC: PACCTOSHHME OT TOYKH JI0
IUIOCKOCTH, PAacCTOSHUE OT MpsIMOM A0 IUIOCKOCTH, HPOeKIHs QUrypsl Ha IUIOCKOCTh. IlepneHAuMKyIspHOCTh IUIOCKOCTEH: MpHU3HAaK
MEPIEHANKYISIPHOCTH ABYX IUNIOCKOCTEN. Teopema 0 TpEX nepHneHauKyIspax.

MHOrorpaHHUKHU

IlonsATHE MHOrOrpaHHUKa, OCHOBHBIE 3JIEMEHTbl MHOIOIPDAHHMKA, BBIMYKIIBIE W HEBBINYK/IbIE MHOTOIDAHHMKH; Pa3BEPTKa MHOIOTPaHHHUKA.
[Ipu3zma: n-yronpHas npu3Ma; TIpaHW W OCHOBAHMS MPU3MBI; MpsMas W HAKJIOHHAs NpPU3MbI; OOKOBask W TOJIHAS IOBEPXHOCTb IMPU3MBI.
[Tapannenenunen, NpsMOYroJibHBIN NMapajienenunesn U ero coicra. [lupamuna: N-yroiapHas nupamuia, rpaHd 1 OCHOBaHUE MUPaMU/Ibl; OOKOBas U
MI0JIHAsl TIOBEPXHOCTh NMHUPAMU/bI; MpaBUIbHAs U yCEUEHHAsl MUpamMuaa. JJIEMEHThl MPU3Mbl U IUpaMuibl. [IpaBuIbHBIE MHOTOTPAHHUKH: TOHSTHE
MPaBUIBHOIO MHOTOTPAaHHMKA; MPaBUJIbHASA MPU3Ma U MpaBHJIbHAs MUpaMHJA; MpaBUJIbHAs TPEyrojbHas MUpaMHUIa U MPaBUIbHBIN TeTpa’ap; KyoO.
[IpencraBienue o NpaBUIbHBIX MHOIOTPAHHUKAX: OKTa3/Ip, JoAeKadAp U ukocasap. CedeHus Mpu3Mbl U MUPaAMUJIbL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, MPSAMOM, INIOCKOCTU. DJIEMEHTH CAMMETPUH B MUPaMHIax, apajulesIenunenax,
MIPaBUJIBHBIX MHOIOTPaHHUKAX.

Bbluuciienue 371eMEHTOB MHOTOTPAHHUKOB: pEOpa, nuaroHanu, yriabl. Ilnomanbs OOKOBON MOBEPXHOCTH M IOJHOW IMOBEPXHOCTHU MPSIMOM
MPU3MBI, IJIONIAJb OCHOBAHUHN, TeopeMa O OOKOBOM MOBEPXHOCTH NpsSMOM Mpu3Mebl. [lnomans 60koBOW MOBEPXHOCTH U MOBEPXHOCTU MPAaBHIBHOM
MUPaMU/Ibl, TEOPEMa O IO yceu€HHOM nmupamuabl. [lorsatue 06 06béme. OOBEM nUpaMuIbl, MIPU3MBIL.

[Tono6uble Tena B npoctpaHcTBe. COOTHOMICHUS MEXTY IIJIOMIAASIMU TOBEPXHOCTEH, 00BEMaMH MOJOOHBIX TEL.

INNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O NTPEAMETA «'EOMETPUS»
JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yNbTaThl OCBOCHUS MPOrpaMMBbl yueOHOTo rpeaMera «MaTteMaTHKa» XapakTepU3yIOTCs:



I'paxxnanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTBIO T'PAXKIAHCKOW TO3UIMM OOYYAIOIIETrocss KakK aKTMBHOTO M OTBETCTBEHHOT'O WIE€HAa POCCHMCKOTrO OOIIEeCTBa,
MPEJICTABJICHHEM O MaTEMaTHYEeCKHX OCHOBaX (DYHKIIMOHHPOBAHWS PAa3IMYHBIX CTPYKTYp, SBICHUH, MPOLEIYp TPAKIAHCKOTO 00IIecTBa (BBIOOPHI,
OTIPOCHI U TIP.), YMEHHUEM B3aUMOJCHCTBOBATh C COIIMAIBHBIMA HHCTUTYTaMHU B COOTBETCTBUU C UX (PYHKITUSIMU U Ha3HAYCHH M.

ITaTpuoTHYEeCKOE BOCIIUTAHME:

c(hOPMHUPOBAHHOCTBIO POCCHUUCKOM T'PaKIAHCKOM WJICHTUYHOCTH, YBaKEHHUS K NPOLNUIOMY M HACTOSIIEMY POCCHMCKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHHUEM K JOCTHUKEHHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUMCKONM MAaTEMATHYECKOW IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHUKEHUM
B JIpYTUX HayKaX, TEXHOJOTHIX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSA

OCO3HAaHUEM JTyXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoja; COPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMUS, STUICCKOTO TIOBEJCHUS, CBA3aHHOTO
C MPAKTUYECKUM IPUMEHEHUEM JTOCTHKEHUN HAYKH U JESTEIIbHOCThIO YIEHOT0; OCO3HAHMEM JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOTO OYAYIIETO.

cTeTnYecKoe BOCIIUTAHNE:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKIIOUash ICTETUKY MaTEeMaTHUYeCKHX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, PEUICHHM, pacCyXIEHUM;
BOCIIPUMMYHUBOCTBIO K MATEMATHYECKUM ACIIEKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHUS MPUMEHAThH MaTEMaTUYCCKUE 3HAHHS B MHTEpEcax 3J0POBOro W Oe3omacHoro obOpasza >KW3HH, OTBETCTBEHHOTO
OTHOIIEHHUS K CBOEMY 3/I0POBBIO (30pOBOE MHUTaHWE, COANAHCHPOBAHHBIA PEXHUM 3aHATUH M OTIbIXA, peryispHas (usudeckas aKTUBHOCTH);
(bM3UYECKOTO COBEPILICHCTBOBAHUS, TIPU 3aHSATUSX CIIOPTUBHO-03/I0POBUTEILHON JESITEIBHOCTHIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPY/y, OCO3HAaHHEM IIECHHOCTH TPYI0IIO0HS; HHTEPECOM K pa3InyHbIM cdepam npodecCHOHATbHON NesTeTbHOCTH, CBI3aHHBIM C
MaTEeMaTHKOW U €€ MPUIIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOP Oynymied mpodeccuu W peaan3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIE
MJIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa30BaHUI0O U CaMOOOPA30BAHMIO Ha MPOTSHKEHUU BCEW JKM3HHU; TOTOBHOCTHIO K
AKTUBHOMY YYaCTHIO B PEIICHUHU IPAKTUYECKUX 3a]1a4 MaTEMaTUYECKOW HAIIPaBJIECHHOCTH.

IK0JIOrHYecKoe BOCIINTAHHE:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKON KYJIbTYpPHI, IOHUMAHUEM BIUSHHS COIMAIBHO-YKOHOMHUYECKHUX TPOIECCOB Ha COCTOSIHHE TMPHUPOIHOU U
COLIMATILHOW Cpelibl, OCO3HAHMEM TJI00ATBHOTO XapaKTepa KOJOTHYECKHX MpoOJIeM; OpHeHTalueld Ha MPUMEHEHHWE MaTeMaTHYeCKUX 3HAHUU s
pereHus 3a1a4 B 00J1aCTH OKPYXKAIOIIeH CpeIbl, TUNTAHUPOBAHMS MIOCTYIKOB U OIIEHKH WX BO3MOYKHBIX MTOCJIEICTBHM JIJISl OKPYXKAIOMIEH CPEJIbl.

I{eHHOCTH HAYYHOTO NTO3HAHUSA:

c(hOpMUPOBAHHOCTHI0 MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTHUKUA, TOHUMAHHEM
MaTEeMaTHYeCKONH HAyKH Kak cgepbl 4eTOBEUeCKON AesITeNbHOCTH, JTAloOB €€ pa3BUTHUS M 3HAYMMOCTH JJIs Pa3BUTHS IMBUIM3AIMU; OBIIAJCHUEM
SI3BIKOM MAaT€MaTUKU U MAaT€MAaTHYECKOW KyJIbTYpPOUl Kak CPeJACTBOM MO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBIIATH MPOEKTHYIO M UCCIE0BATEIbCKYIO
JEATEIIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI



MeTtanpeaMeTHbIe Pe3yNIbTaThl OCBOCHUS MPOrpaMMbl yueOHOro mpenMera «MaTeMaTHKay) XapakTEepHU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU OCUCMBUIMU, VHUBEPCANbHBIMU KOMMYHUKAMUBHBIMU OCLCNEUIMU, YHUBEPCATIbHBIMU Pe2YISIMUSHLIMU OetCMBUAMU.

1) Vhusepcanvnvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6A306biX KOZHUMUSHBIX NPOYECCO8 00YUatowuxcs (0c8oeHuUe
Memo008 NO3HAHUSL OKPYIHCAOWe20 MUPA,; NPUMEeHeHUe JI02UYeCKUX, UCCIe008amelbCKUX Onepayuil, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble JJornueckue JaeiicTBus:

BBISIBJIATh M XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKM MaTeMaTHYECKUX OOBEKTOB, IOHATHH, OTHOLIEHHH MEXAYy IOHATUIMU;
(GbopMyIHpOBaTH OIpENEeNeHUs] TOHATHI;, YCTaHABIMBATH CYIIECTBEHHBIH NpPU3HAK KIacCU(UKAIMK, OCHOBaHHS [Uis O00OOIIeHUS U
CPaBHEHUs, KPUTEPUU IIPOBOJUMOIO aHAJIN3A;

BOCIPUHUMATh, (POPMYJIUPOBaTh U NPeoOpa3oBbIBATH CYXKICHMS: YTBEPAWUTEIbHBbIE M OTPULIATENIbHBIC, €IMHUYHbIE, YaCTHbIE U OOLIUE;
YCIIOBHBIE;

BBISIBJISITh MaTE€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W NPOTHBOpeYUs B (akTax, AAHHBIX, HAOMIOAEHMSIX M YTBEPKACHUSX;
IpesiaraTb KpUTEpUU AJIS BBISIBIICHNS 3aKOHOMEPHOCTEN U TPOTUBOPEYUI;

JIeJ1aTh BBIBOJbI C MCIIOJIBb30BAHUEM 3aKOHOB JIOTUKH, J€AYKTUBHBIX U UHIYKTUBHBIX YMO3AKIFOYCHUHN, YMO3AKIFOYEHUH 110 aHAJIOTHH;
IIPOBOJIUTh CAMOCTOSITENIBHO JIOKA3aTelIbCTBA MATEMATUYECKUX YTBEPXKIEHUH (IpsMble M OT IPOTUBHOTO), BBICTPAUBATh apryMEHTALUIO,
MIPUBOANTH PUMEPBI U KOHTPIIPHUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYXKJICHHUS U BHIBOJIBI,

BBIOMpATH CIIOCOO perreHust yaeOHOH 3amaun (CpaBHUBATh HECKOJBKO BAapHUAHTOB pEIICHUS, BHIOMpATh Hanboiee MOIXOAALINA C y4ETOM
CaMOCTOSITENIbHO BBIJIEJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTeabCcKue JeHCTBUA:

UCMOJIb30BAaTh BONPOCHI KAaK HCCIEN0BATEIbCKUI HMHCTPYMEHT MO3HaHUS; (POpPMyIUpOBaTh BONPOCHL, (PUKCHPYIOLIHE HPOTHBOPEUHE,
po0bsieMy, yCTaHaBJIMBATh HCKOMOE U JJaHHOE, (JOPMUPOBATH THIIOTE3Y, apTYMEHTUPOBATh CBOIO MMO3ULIMIO, MHEHHUE;

IIPOBOJIUTH CAMOCTOATENBHO CIIJIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIE0BAHHE IO YCTAHOBICHUIO OCOOEHHOCTEN MaTEMaTHYECKOr0 O0BEKTA,
SIBJIGHUS, TIPOLIECCA, BBISIBJICHHUIO 3aBUCUMOCTEN MEX]ly 00bEKTaMHU, SIBICHUSIMU, POLIECCAMU;

CaMOCTOSITENIbHO (HOPMYIHPOBaTh OOOOIIEHHS M BBIBOJBI MO pe3yJbTaTaM IPOBEIEHHOTO HAOJIO/EHUS, MCCIEI0BaHUs, OLEHUBATh
JIOCTOBEPHOCTbH MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OLICHMI;

MIPOrHO3UPOBATh BO3MOXKHOE PA3BUTHUE MPOLIECCA, a TAKXKE BBIABUTATH MPEANOIOKEHHS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHSX.

PabGora ¢ undpopmanmeii:

BBISIBJISATH JI€(UIIMTHI HH(POPMAIIUH, TaHHBIX, HEOOXOIUMBIX JJIs OTBETAa Ha BOIPOC U JUISl PELICHUS 3a1a4H;

BbIOMpPATh MH(OPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIW3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH WH(POPMALIUIO
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;

CTPYKTYpUPOBATh HH(OPMALIHIO, IPEACTABIATH €€ B Pa3TUUHBIX (OpPMaX, WITIOCTPUPOBATH IpapUUECKH;

OLIEHUBATh HaJI&KHOCTh MH(POPMALIMH 10 CAMOCTOATENBHO C(HOPMYITHUPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanvhvie KOMMyHUKamugHvle Oelicmeusi, 0becneuusaom c@opmMupoSaHHOCHb COYUATbHBIX HABLIKOG 00VUAIOUUXCSL.
Oo01menue:

BOCIIpUHUMATL U q)OpMy.HI/IpOBaTL CYKACHUA B COOTBCTCTBUHU C YCIIOBUAMHU U LCISAMU O6IJ.[€HI/ISI; SICHO, TOUYHO, I'PaMOTHO BbIpaXaTb CBOIO
TOYKY 3pCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX, aBATh IMOACHCHUS 110 X0y PCHICHHUA 3aa4i, KOMMCHTUPOBATDH HOJIy‘-IGHHBIﬁ pE3yibTar;



e B xoJle 00CyXIeHHUs 337aBaTh BOIPOCHI MO CYIIECTBY 00CYXk/1aeMOoil TeMbl, MPOOJIEMBbl, perIaeMoi 3a/1a4u, BHICKA3bIBAaTh UJICH, HAIlCJIEHHBIC
Ha IMOUCK PCHICHUA; COIIOCTABJIATHL CBOU CYXIACHHUA C CYXICHHUAMH JAPYIrUX YYAaCTHUKOB Auajiora, 06Hapy)KI/IBaTB pasiimune u CXOICTBO
MO3UITUH; B KOPPEKTHOU (hopme (HOpMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS;

® [PEACTaBIATH PE3YJAbTaThl PEIICHUS 3a/1ayM, SKCIIEPUMEHTA, UCCIeI0BAaHUs, IPOEKTA; CAMOCTOSTENIbHO BbIOUpaTh (popMaT BBICTYILICHUS C
y4€TOM 3a/1a4 MPE3eHTAUN U 0COOEHHOCTEH ay TUTOPHH.

CoTpyaHu4ecTBo:

¢ [IOHMMAaTh M HCIOJH30BATh NPEUMYIIECTBA KOMAHIHOH M WHAMBHUIYAIbHOW pabOTHI MpH pelmeHHH y4eOHBIX 3a1a4; NMPUHUMAThH IIEJb
COBMECTHOH NesTENIbHOCTH, IUIAHUPOBATh OPTraHU3AlUI0 COBMECTHOM pabOThl, pacupeneNsTh BUIbI paboOT, TOroBapUBAaThCs, OOCYXKIATh
MIPOLIECC M PE3YJIbTAT pabOTHI; 0000IaTh MHEHUS HECKOJIBKUX JTFOICH;

® Yy4acTBOBAaTh B IPYNMIOBBIX Gopmax paboTsl (00CYKIeHHS, 0OMEH MHEHUH, «MO3TOBBIE IITYPMBI» U UHBIE); BHIMOIHITH CBOIO YaCTh paOOTHI U
KOOPJIUHUPOBATh CBOU JCUCTBUS C APYTMMH YJICHAMHU KOMAH[IbI, OIICHMBATh KaYeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUAM,
c(hOpMYyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvhvie pecynisamuenvie oelicmsusi, 0b6ecneduaiom opmuposanue CMulCLo8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHILL.

Camoopranmsanus:

®  COCTaBJIATH IUIAH, AITOPUTM PEUICHHUS 33a4M, BEIOMPATh CIIOCO0 PELICHHS C YIETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEHICHUI ¢ y4ETOM HOBOI MH(OPMALIUU.

CaMOKOHTPOJIb:

® BJIAJACTh HABBIKaMHU O3HaBaTEILHOU pe(l)J'ICKCI/II/I KaK OCO3HaHHA COBCPIIACMBIX I[CI\;ICTBPII;'I N MBICJIIMTCIIBHBIX IMPOHCCCOB, UX PE3YJILTATOB,
BIIQ/IETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MIPOIIecca M pe3ysbTara pelieH!sl MaTeMaTHIeCcKOU 3a/1a4H;

® TMPpCABUACTb TPYAHOCTHU, KOTOPBIC MOI'YT BO3HUKHYTH IPU PCIICHHUU 3adadyd, BHOCHTb KOPPCKTHBBLI B ACATCIBHOCTH Ha OCHOBC HOBBIX
00CTOSITENTLCTB, IaHHBIX, HAMIEHHBIX OIINOOK, BEISIBICHHBIX TPYAHOCTEN;

L OICHUBATH COOTBCTCTBUEC PE3YyJIbTaTa LEJIN U YCIIOBUAM, 0OBSICHITH MPHUYUHBI JOCTHIKCHUSA W HCAOCTHIKCHUSA PE3YJIbTATOB ACATCIBHOCTH,
HaXOJUTh OMIMOKY, 1aBaTh OIICHKY MPHUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

OnepupoBaTh NOHATHSIMU: TOUKA, IPSIMasi, INIOCKOCTb.

IIpMeHSTh aKCHOMBI CTEPEOMETPHUU U CIEICTBUSA U3 HUX TP PEILIEHUN N'€OMETPUUECKUX 3a1a4.

OnepupoBaTh NOHATHAMU: APAILIEINBHOCTD U MEPIEHAUKYIISIPHOCTD MPSAMBIX U TUIOCKOCTEH.

KnaccudunupoBars B3auMHOE pacroiokeHHe MPSIMBIX U IJIOCKOCTEN B POCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JIBYTPAHHBIA yrojl, TpaHU JABYTPAHHOTO Yria, peOpo JABYIPaHHOTO Yyrja;, JUHEWHBIH yroj ABYTPaHHOIO YIJa;
rpajycHas Mepa JBYTPaHHOIO yria.

OnepupoBarh NOHATUSIMHU: MHOTOI'PAHHUK, BBIITYKJIbIN M HEBBIMYKJIBII MHOTOIPAaHHUK, 3JIEMEHTHI MHOIOTPAHHUKA, IPABWJIBHBIN MHOTOTpaHHUK.

Pacrnio3HaBaTh OCHOBHBIE BUIbI MHOTOTPAHHUKOB (ITUPaMUAa; IPU3Ma, PSMOYTOJbHBIN MapajlieNenunes, Kyo).



KHaCCI/ICI)I/II_[I/IPOBaTB MHOTI'OI'paHHUKH, BBI6I/IpaSI OCHOBAHUA OJIA KJIaCCI/I(bI/IKaI_[I/II/I (BBIHyKJIBIe N HCBBIITYKJIBIC MHOTOTpPAaHHHKHU, ITPaBHUJILHBIC
MHOT'OIpaHHUKH,; IPAMBIC 1 HAKJIOHHBIC IIPHU3MBI, HapaHHeHeHI/IHeI[BI).

OmnepupoBaTh NOHATHIMH: CEKYIIask IUIOCKOCTh, CEYCHUE MHOTOIPAHHUKOB.

OOBSACHATH MPUHITUIIBI TIOCTPOCHUS CEYCHUM, UCTIONB3YSI METO CIIE/IOB.

CTpouTh CEYECHHUS] MHOTOIPAHHUKOB METOJIOM CJI€JIOB, BBIMIOJIHATh (BBIHOCHBIC) IJIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX DUTYP: BHT
CBEpXY, COOKY, CHH3Y.

Permath 3aaun Ha HaXOXKICHHE TEOMETPHUCCKHUX BEIMYHH MO0 00pasIiaM WM alrOpUTMaM, IPUMEHSS W3BECTHBIC aHATUTHYECKUE METO/IbI TPH
peICHUN CTAHAAPTHBIX MATCMATUUCCKUX 3a/la4 Ha BBIYHMCIICHHUC paCCTOSIHI/Iﬁ MCXKAY ABYMA TOYKaMH, OT TOYKHU O HpHMOﬁ, OT TOYKH OO IINIIOCKOCTH,
MEKIY CKPEUIMBAIOIIMMHUCS MIPSIMBIMH.

Permath 3a1aun Ha HAXOXKJICHHE TEOMETPHUYCCKUX BEJIMYMH MO 00pa3iaM WK aJrOpuTMaMm, MPUMEHsSI H3BECTHBIC aHATMTHYECKHE METOIbI ITPU
PEIICHUH CTAaHIAPTHBIX MATEMATHYECKUX 33]a4 Ha BHIYMCICHHUE YIIIOB MEXK/Y CKPEIIMBAIOIIMMUCS MPSIMBIMU, MEXTY MPSIMOM U MIIOCKOCTHIO, MEXKIY
IIOCKOCTAMU, ABYTI'PAHHBIX YIJIOB.

Boruncssite 00bEMBI U IJIOIMIAAN TIOBEPXHOCTEH MHOTOTPAHHHUKOB (IpU3Ma, MUpaMHIa) ¢ MPUMEHEHHEM (OPMYJI;, BBIYHCIIATH COOTHOIICHHUS
MEXTy TUIOIIAIMHU TIOBEPXHOCTEH, 00bEMaMU TI0JTOOHBIX MHOTOTPAHHHKOB.

OnepupoBaTh MOHATUSIMH: CAMMETPHSI B IPOCTPAHCTBE; IIEHTP, OCh M INIOCKOCTh CHMMETPHUH; LIEHTP, OCh U TNIOCKOCTh CAMMETPHH (DUTYPBHI.

W3BnekaTh, mpeoOpa3oBbIBaTh W WHTEPIPETHPOBATH WH(POPMAIHMIO O MPOCTPAHCTBEHHBIX TI'€OMETPHUYECKUX (UTypax, MPEICTABICHHYIO Ha
YepTeKax U pUCYHKaX.

[TpumMensTh reoMeTpuyeckre (GakThl I PEHICHUS CTEPEOMETPUUYCCKHUX 3ajad, MPEoIaraoliX HECKOJIbKO IIaroB PEIICHHs], €CTH YCIOBHSI
MPUMEHEHHS 33JIaHbI B SIBHOH (opme.

HpI/IMeHﬂTB HpOCTefIHIHe IMpOorpaMMHBIC CpCACTBA U JJICKTPOHHO-KOMMYHHUKAIITMOHHBIC CHUCTCMbI IIpHU PCIICHHUU CTCPCOMECTPUUCCKHUX 3aaad.

[TpuBOAKUTE PUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B TIPUPOJIC U J)KU3HU, PACIIO3HABATD MPOSIBIICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

HpI/IMeHﬂTB IMOJIYYCHHBIC 3HAHHWA Ha MPAKTUKC: aHAJIU3HUPOBATH PCAJIBHBIC CUTyallUWM W NPUMCHATH H3YUCHHBLIC IMOHATHUA B IMPOLECCE IMMOUCKA
peleHus] MaTeMaTu4ecku cHopMyTUpOBaHHON TPOOJIEMbI, MOJICIMPOBATh PEaJbHBIC CUTYallMUd Ha SI3bIKE T€OMETPUH, MCCIIEOBATh MOCTPOCHHBIC
MOZCIIN C HUCIOJB30BaAHUEM T'COMETPUUCCKHUX HOHATHH U TCOpPEM, arrmapara anre6pm; peiaTth MPAKTUYCCKHUE 3aaa4M, CBA3AHHBIC C HAXOKIACHHUCM
TCOMETPHUCCKUX BEITMUHUH.

TEMATHYECKOE INTAHUPOBAHHUE

KosnunuyectBo yacos DJICKTPOHHBIE
Ne HaumeHoBaHue pa3/ie/10B U TeM NPOrpaMMbl K IT (wipposre)
w/n p porp Beero oﬁnTpo.m,m,le pﬁaKanecKne 0GpazoBaTEIBHbIE
padoThI padoThI pecypebi
1 BBenenue B crepeomMeTpuio 10 bubmorexa [IOK

https://m.edsoo.ru/7f41a12
c
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[TpsiMble ¥ IIIOCKOCTH B IPOCTPAHCTBE.
[TapamienbHOCTD NPSAMBIX U IIIOCKOCTEN

12

bubnunorexa LIOK
https://m.edsoo.ru/7f41al12
c

[IepnieHAUKYIAPHOCTD NPSAMBIX U IIJIOCKOCTEN

12

_BI/I6JII/IOT€Ka 1HOK
https://m.edsoo.ru/7f41al2
c

Vsl MECXKAY IIPAMBIMU U INIOCKOCTAMU

10

Bubnuorexa LHOK
https://m.edsoo.ru/7f41al2
C

MHororpaHHuKu

11

_Bn6nn0TeKa 1HOK
https://m.edsoo.ru/7f41al12
c

OO0BbEMBI MHOTOTPAHHUKOB

BuGnnoreka HOK
https://m.edsoo.ru/7f41al2
C

[ToBTOpEHUE: CeueHus1, pacCTOSHUS U YIJIbI

_Bn6nn0TeKa 1HOK
https://m.edsoo.ru/7f41al12
c

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

5

0

TEMATHUYECKOE INTAHUPOBAHHME, B TOM YHCJIE C YYETOM PABOYEN ITPOT'PAMMBI BOCIIMUTAHUS
C YKABAHUEM YACOB, OTBOJIJUMBIX HA OCBOEHUE KAXKJIOM TEMBI

Kosaun4vecTBo yacoB Jlara DJIeKTPOHHbIE
Ne NpOBeACHUA ugposbIe
/i Tema ypoka Beero Konrtponbnbie [[IpakTnyeck y[I)) oK aIl 36[(}2; OBATEIbHEIE
padoThI e padoThbl pecypeb
OCHOBHBIE IOHATHUS CTEPEOMETPUU: TOUKA, MpsMas, bu6muorexa [IOK
IUIOCKOCTh, IPOCTPaHCTBO. [IpaBuia n3o0paxeHus https://m.edsoo.ru/7f41a
1 Ha pUCYHKaX: U300paKeHUs TIIOCKOCTEH, 1 12¢
NapajuIeIbHBIX IPSIMBIX (OTPE3KOB), CEPEANHbI
OTpE3Ka 02.09.2024
2 [ToHATHS: Iepecekaromuecs MIOCKOCTH 1 butmmorexa [IOK
https://m.edsoo.ru/7f41a
04.09.2024 12c
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IlonsaTus: MEepeCCKaronmmeca rmIoCKOoCTu,

but6mmorexa [IOK

3 HIepPeCeKAaOIINeCs MPSIMasi U MIIOCKOCTh https://m.edsoo.ru/7f41a
09.09.2024 12c
3HAaKOMCTBO C MHOTOTpaHHUKaMH, H300paxeHue bubnroreka [LIOK
4 MHOTOIPaHHMKOB Ha PUCYHKaX, Ha https://m.edsoo.ru/7f41a
HPOCKIMOHHBIX YEPTEIKAX 11.09.2024 12c
HauanbHble cBeieHus 0 KyOe U nupamue, ux bubmmoreka [IOK
5 . _
pa3BépTku 1 Mojienu. CedeHuss MHOTOTpaHHUKOB https://m.edsoo.ru/7f41a
16.09.2024 12c
HavanbsHbie cBeficHNS 0 KyOe U TUpaMHUJIE, UX bubmuorexa [JOK
6 . }
pa3BépTku U Mojear. CedeHnss MHOTOIPaHHHUKOB. https://m.edsoo.ru/7f41a
Pewenue 3anau 18.09.2024 12¢
7 [TonsiTHe 00 aKCHOMAaTHYECKOM MTOCTPOCHUH bubnnorexa [IOK
CTEpEOMETPUH https://m.edsoo.ru/7f41a
23.09.2024 12c
8 ITonsTHE 00 aKCMOMATHYECKOM OCTPOCHUH bubmorexka LIOK
CTEPEOMETPUU: aKCHOMBI CTEPEOMETPHH https://m.edsoo.ru/7f41a
05.09.2024 12¢
[TonsiTHE 06 aKCOMaTUYECKOM IOCTPOECHUHU bu6muorexa [IOK
9 CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/7f41a
CIIE/ICTBHSI M3 HUX 30.09.2024 12c
[ToHsiTHE 00 AKCHOMAaTUYECKOM ITOCTPOCHUU bubnoreka [IOK
10 CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/7f41a
CIICICTBUS U3 12c
Hux. Pemenue 3axau 02.10.2024
B3anMHOe pacnonoxeHue npsMbIx B bubmmorexa [IOK
11 NPOCTPAHCTBE: TEPECEKAIOIINECS, TApaLICIbHBIC U https://m.edsoo.ru/7f41a
CKpEIIMBAIOIIUECS PSIMbIC 07.10.2024 12c
[TapamienbHOCT MpSMBIX M IIJIOCKOCTEW B bubnnorexka [JOK
12 NPOCTPAHCTBE:  MapajuleJbHbIE  MPSIMBIE B https://m.edsoo.ru/7f41a
IPOCTPAHCTBE; MapaJUIEIBHOCT TPEX MPSIMBIX 09.10.2024 12c
13 [TapamienbHOCTD NPAMBIX U INIOCKOCTEH B bubnnorexka [JOK
npoctpaHcTse: [lapaniensHOCTh MPSAMON | https://m.edsoo.ru/7f41a
IIJIOCKOCTH 14.10.2024 12¢
14 VTIIBI C COHANPABIECHHEIMI CTOPOHAMH bubaurorexa [IOK
16.10.2024 https://m.edsoo.ru/7f41a
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12c

15 VYToa Mex 1y NpsIMbIMH B TIPOCTPAHCTBE bubnuorexa [JOK
https://m.edsoo.ru/7f41a
21.10.2024 12c
16 VYroa Mex1y NpsAMBIMH B IpocTpaHcTBe. Pernenne bubamrorexa [IOK
3a1aq https://m.edsoo.ru/7f41a
23.10.2024 12c
17 [MapannenbHOCTD INIOCKOCTEH: apasuieIbHbIe bubnunorexa [IOK
IIOCKOCTH https://m.edsoo.ru/7f41a
06.11.2024 12c
18 CBolicTBa mapaJyieIbHbIX TIOCKOCTEH bubnunoreka [JOK
https://m.edsoo.ru/7f41a
11.11.2024 12c
19 [Ipocreiinme npocTpaHCTBEHHBIE (PUTYPBI HA bubnorexa LIOK
IUIOCKOCTH: TE€TPadIp, KyO, Mapaslie/ IS/ https://m.edsoo.ru/7f41a
13.11.2024 12c
20 [TocTpoenue ceuenuit bu6muorexa [IOK
https://m.edsoo.ru/7f41a
18.11.2024 12c
21 [TocTpoeHne cedeHmii MHOrOIrpaHHUKOB bubmmoreka [IOK
https://m.edsoo.ru/7f41a
20.11.2024 12c
KontponbHas padota o teme "lIpsimbie u bubnnorexka [JOK
22 }
IUIOCKOCTH B mpocTpancTe. [lapamiensHoCcTh https://m.edsoo.ru/7f41a
MIPSIMBIX U TJIOCKOCTEH" 25.11.2024 12c
23 [TepneHAUKyYISIPHOCTE IPSIMOM M TNTOCKOCTH: bubmuorexa [IOK
NEPIICHIUKYIISIPHBIC MTPSIMBIC B IPOCTPAHCTBE https://m.edsoo.ru/7f41a
27.11.2024 12c
24 [psiMble mapanienbHbIe K ITIOCKOCTH bubnnorexa [IOK
https://m.edsoo.ru/7f41a
02.12.2024 12c
25 IIpsiMble mapasienbHbIC U MEPICHANKYIISPHbIC K bubnmorexa [IOK
IIOCKOCTH https://m.edsoo.ru/7f41a
04.12.2024 12c
26 [Tpu3HAK MEPHIEHIUKYISIPHOCTH IPSIMOH 1 bubmorexka [IOK

IIJIOCKOCTH

09.12.2024

https://m.edsoo.ru/7f41a

12¢
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[Ipu3Hak neprneHMKyIIpHOCTH IPSIMO U

but6mmorexa [IOK

21 IJIOCKOCTH. Pemenue 3anau https://m.edsoo.ru/7f41a
11.12.2024 12c
28 Teopema 0 IPSIMOI EPIICHMKYIISIPHOI IIIOCKOCTH butimorexa LIOK
https://m.edsoo.ru/7f41a
16.12.2024 12c
29 Teopema o mpsiMOI IEPIIEH UK YJISIPHOM bubnuorexa [JOK
IUIOCKOCTH. Perenue 3anau https://m.edsoo.ru/7f41a
18.12.2024 12c
30 TeopeMa o psiMOii IEPIEHANKYJIAPHON bubnuotexa [JOK
IUIOCKOCTH. PerieHne npakTHYecKux 3a1a4y https://m.edsoo.ru/7f41a
23.12.2024 12c
31 [leprieHquKyNAp U HAKJIOHHBIE bubmorexa LHOK
https://m.edsoo.ru/7f41a
25.12.2024 12c
39 [leprieHquKyNIAp U HAKJIOHHBIE: PACCTOSTHUE OT bubmmorexa [IOK
TOYKH JI0 THIOCKOCTH https://m.edsoo.ru/7f41a
13.01.2025 12c
33 IlepnienauKymsip 1 HAKIIOHHBIE: PACCTOSTHUE OT bubnnoreka [JOK
TOYKH J0 IJIOCKOCTH, PACCTOSIHUE OT MPSMOH J10 https://m.edsoo.ru/7f41a
TIIOCKOCTH 15.01.2025 12¢
[TeprieHAUKYIISAP U HAKJIOHHBIC: PACCTOSTHUE OT buonuorexa [IOK
34 | TOYKM 10 MIIOCKOCTH, PACCTOSIHHE OT MPSIMOH JI0 https://m.edsoo.ru/7f41a
IJIOCKOCTH. 12c
Pemrenue 3amgau 20.01.2025
35 VTIIIBI B IPOCTPAHCTBE: YrOI MEXIY IPSMON U bubnnoreka [IOK
IIOCKOCTBIO https://m.edsoo.ru/7f41a
22.01.2025 12c
36 JIByrpaHHbIii yro, JIMHENHBIN yroJl IBYTPAaHHOIO bubmrorexa [IOK
yria https://m.edsoo.ru/7f41a
27.01.2025 12c
37 JIByrpaHHbIN yroJ, IMHERHBIA YroJl JBYTPAHHOIO bu6mmoreka [IOK
yria. Pemenue 3amau https://m.edsoo.ru/7f41a
29.01.2025 12c
38 ITepreHAuKyYIAPHOCTD IIOCKOCTEH butnmorexa [IOK

03.02.2025

https://m.edsoo.ru/7f41a

12¢
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[lepnenquKyYyIIPHOCTD IIOCKOCTEN: TPU3HAK

but6mmorexa [IOK

3 NEePICHIUKYIISIPHOCTH JIBYX TIOCKOCTEH https://m.edsoo.ru/7f41a
05.02.2025 12c
40 [eprieHAUKYIIPHOCTH MIIOCKOCTEH: MPU3HAK bubnuorexa LIOK
NEPIEHINKYIIPHOCTH JABYX IUIOCKOCTEH. Perrenne https://m.edsoo.ru/7f41a
3a1a4 10.02.2025 12¢
41 Teopema o TpEX NEpIEHIUKYISIPAX butimorexa LIOK
https://m.edsoo.ru/7f41a
12.02.2025 12c
42 Teopema o Tpéx nepreHaukyisipax. Pemenue 3amau bubnmoreka [IOK
https://m.edsoo.ru/7f41a
17.02.2025 12c
43 Teopema o Tp€x neprneHauKysipax. Pemenue bubnuorexa [JOK
NPaKTUYECKHX 3a/1a https://m.edsoo.ru/7f41a
19.02.2025 12c
KoHTposbHas paboTa 1mo remam bubnnoreka [JOK
44 "TleprneHANKYIAPHOCTD NMPSIMBIX M TUIOCKOCTEH" 1 https://m.edsoo.ru/7f41a
"V Tibl MeXAy NPSAMBIMHU U TUIOCKOCTSIMU" 24.02.2025 12c
[ToHsATHE MHOTOIpaHHUKA, OCHOBHBIE JIEMEHTBI bubmmoreka [IOK
45 MHOTOTPaHHHKA, BBITYKJIBIC U HEBBITYKJIIbIC https://m.edsoo.ru/7f41a
MHOTOTPaHHHKH; pa3BEPTKA MHOTOIPAaHHUKA 26.02.2025 12¢
[Tpusma: N-yronpHas Mpu3Ma; TpaHU U OCHOBAHUS bubmmoreka [IOK
46 TPU3MBL; IPSIMAasi M HAKJIOHHAS IPU3MBL; OOKOBas 1 https://m.edsoo.ru/7f41a
MOJTHAsI TOBEPXHOCTh MPU3MBbI 03.03.2025 12c
[Tapannenenunen, IpsMOYTOJIbHBIA bubnnorexka [JOK
47 . .
napasuleNIenuIe] 1 €ro CBONCTBa https://m.edsoo.ru/7f41a
05.03.2025 12c
[Inpamupa: N-yroapHas NUpaMua, TpaHd U bubmuorexa [IOK
48 OCHOBaHHe TPaMU/Ibl; OOKOBAs H ITOJTHAS https://m.edsoo.ru/7f41a
MIOBEPXHOCTh MIUPAMHU/IBL; TIPABUIIbHAS M YCEUEHHAS 12¢
nmupaMuja 10.03.2025
IIpaBuiIbHBIE MHOTOTPAaHHUKH: TIOHATHE bubnunorexka [JOK
49 IPaBUIILHOTO MHOTOIPAHHUKA; PABHIIbHAS TPH3Ma https://m.edsoo.ru/7f41a
U MpaBWJIbHAS MMUPAMU/IA; TPABUIIbHAS 12¢c
TpeyrojibHas MUPaMuIa U PaBUIBHBIN TETPadIp;
KyO 12.03.2025
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HpeI[CTaBJIeHI/Ie O IMPpaBHUJIbHBIX MHOI'OI'PaHHUKAX:

but6mmorexa [IOK

50 OKTasIp, TOJEKAdIP U UKOCADIP. https://m.edsoo.ru/7f41a
17.03.2025 12c
CuMMeTpus B IPOCTPAHCTBE: CUMMETPHUS bubnmoreka [JOK
51 OTHOCHTEJIHO TOYKH, MPSMOM, MJIOCKOCTH. https://m.edsoo.ru/7f41a
DNEMEHTHl CHMMETPUH B TUPaMUIaX, 12c
napasuiesienune1ax, NpaBUIbHbBIX MHOTOTPAHHUKAX 19.03.2025
59 Brruncienue 31eMeHTOB MHOTOTPAaHHUKOB: pE0pa, bubnunorexka [JOK
JIMaroOHaJIH, YIiIbl https://m.edsoo.ru/7f41a
02.04.2025 12c
[Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM bubnuorexa [JOK
53 IIOBEPXHOCTH MPSAMOM IPU3MBI, ILJIOIIA/Ih https://m.edsoo.ru/7f41a
OCHOBaHHH, TEOpeMa 0 OOKOBOH MMOBEPXHOCTH 12c
MIPSIMOM MPU3MBbI 07.04.2025
[Tnomane 60KOBON MOBEPXHOCTH U MOBEPXHOCTHU bubmmorexa [IOK
54 NPaBUIILHON MUPaAMHU/IbI, TEOPEMA O TIOIIAIN https://m.edsoo.ru/7f41a
OOKOBOI MOBEPXHOCTH YCCUEHHON MUPAMMU/IBL. 12c
Pemenne 3amau 09.04.2025
55 KontponbHas pabota no reme "MHororpanHuku" bubmmoreka [IOK
https://m.edsoo.ru/7f41a
14.04.2025 12c
56 [Tonsarue 06 06bEMe bubnuotexa [JOK
https://m.edsoo.ru/7f41a
16.04.2025 12c
57 O0BEM TpaMUIbI bu6nmmorexa [JOK
https://m.edsoo.ru/7f41a
21.04.2025 12c
58 O0béM TupaMuasl. Perienue 3anaq bu6mmoreka [JOK
https://m.edsoo.ru/7f41a
23.04.2025 12c
59 O0BEM mupamuibl. OObEM YCCUSHHOMN MUPAMUIBL. bubmuorexa [IOK
https://m.edsoo.ru/7f41a
28.04.2025 12c
60 O0BéM nupamuel O0beM yceueHHON MUpaMUIBbL. bu6nmoreka [IOK
Pemenue 3anau https://m.edsoo.ru/7f41a
30.04.2025 12c
61 O0BEM pU3MBI 05.05.2025 bu6nmoreka [IOK
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https://m.edsoo.ru/7f41a

12¢

62 O0béM ipu3MbL. Pemienue 3amaq bubnnoreka [IOK
https://m.edsoo.ru/7f41a
07.05.2025 12c
63 O0béM pu3MBL. Pernienue npakTiaeckux 3aaad butimorexa LIOK
https://m.edsoo.ru/7f41a
12.05.2025 12c
64 KonTponbnas padota o teme "OO0bEMBI bubinoreka LIOK
MHOTOTPaHHHKOB" https://m.edsoo.ru/7f41a
14.05.2025 12c
[ToBTOpEHUE, 0600IICHHE CUCTEMATH3AIHS 3HAHHA. bubnnorexa [IOK
65 IT 7 https://m.edsoo.ru/7f41a
OCTPOCHHE CCUCHUI B MHOTOI'PaHHHKE :
19.05.2025 12c
[ToBTOpeHuE, 000OIIEHNE CUCTEMATH3AIIMS 3HAHHIA. bubarorexa [IOK
66. | DBPIUHMCICHHE PACCTOAHMIL MEXKIY ABYMA TOUKAMH, https://m.edsoo.ru/7f41a
67 OT TOYKH /IO IPSIMOM, OT TOYKH JI0 THIOCKOCTH, 12¢
MEKY CKPEITHBAIOIIIUMHUCS MTPSIMBIMH.
Brranciienue yriioB: Mex 1y CKpeIIHBaOITUMHUCS
PSIMBIMH, MY MPSMON U TUIOCKOCTHIO,
JBYTPAHHBIX YIJIOB, YIJIOB MEXKAY INIOCKOCTSIMU 21.05.2025
68 HToroBast KOHTpoJIbHAs paboTa butmorexa [IOK

https://m.edsoo.ru/7f41a

12¢

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

MyHHAIMTIATPHOE aBTOHOMHOE 00111600 pa30BaTEbHOE YUPEKICHIE

PaccmoTpeno Ha 3acenanuu
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HOACHUTEJBHASA 3AIIUCKA

PaGouas mporpamma ydeGHOro kypca «l'eomerpusi» 6azoBoro ypoBHS s oOywarommxcsi 10 —11 krjaccoB pa3paboTaHa Ha OCHOBE
denepanbHOr0 rocyIapcTBEHHOIO 00pa30BaTENLHOIO CTaHAApTa CPeIHEro oOmero oopa3zoBaHus, ¢ YyUETOM COBPEMEHHBIX MHPOBBIX TPeOOBaHHIA,
MpeIbsABISEMBIX K MaTeMaTHYecKoMy OOpa3oBaHUIO, U Tpaauluil poccuiickoro oOpa3oBaHus. Peanusanus mporpammbl 00ecriedrBacT OBJIAJCHHE
KITFOUEBBIMH KOMIICTCHIIUSIMH, COCTABJISIFOIIMMU OCHOBY JUIsl CaMOPa3BHTHUS W HEMPEPBHIBHOTO 00pa3oBaHUSs, IEIOCTHOCTh OOIIEKYIBTYPHOTO,
JTUYHOCTHOTO U TIO3HABATEILHOTO PA3BUTUS JTJMYHOCTH 00YUAIOIIHUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TeOMETPHUU Ha YPOBHE CPEAHEro o01iero o0pa3oBaHusi 00yciIOBICHA MPAKTUYECKONH 3HAYMMOCTBIO METANPEIMETHBIX
U TIPEJIMETHBIX pPE3YyJNbTAaTOB OOYYCHHsSI T€OMETPHH B HANpaBICHUH JMYHOCTHOTO pa3BUTHS oOydaroummxcs, (GopmupoBaHus (yHKIHOHAIEHON
MaTeMaTHYECKOW TPaMOTHOCTH, M3Y4YCHHUs APYrUX yYeOHBIX AMCIUIUIMH. Pa3BuTHEe y 0OydYarolmIMXCsi MPABWIIBHBIX MPEACTABICHUN O CYNIHOCTH U
MPOUCXOXKACHUU T€OMETPUYECKUX a0CTPaKINi, COOTHOIICHUH PEaTbHOTO U UJCaTbHOT0, XapaKkTepe OTPaKEHUs] MAaTEMaTHUECKOW HAYKOW SBICHUU U
MPOIIECCOB PEAIbHOTO MHUPA, MECTE TEOMETPHHM B CHUCTEME HAyK W POJIM MAaTEMaTHYECKOTO MOJCIHPOBAHMS B HAYYHOM IIO3HAHWUM U B MPAKTHUKE
CTIOCOOCTBYET (POPMHPOBAHUIO HAYYHOT'O MHUPOBO33PEHHUS YUAIIUXCS, 8 TAK)KE KA4eCTB MBIIUICHUS, HEOOXOIUMBIX JUIsl aIaliTallid B COBPEMEHHOM
o01ecTse.

I'eomeTpust sBIsSETCS OAHUM U3 0a30BBIX MIPEIMETOB Ha YPOBHE CpelHEro o0Iero o0pa3oBaHus, Tak Kak 00ecredrBaeT BO3SMOXKHOCTh U3yUEeHUS
KaK JUCLUIUIMH €CTeCTBEHHO-HAYUYHOW HANpaBIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbIIUIEHUE, GOPMHUPYEMOE MPH M3YYCHUH OO0YUYArOIIMMUCS TOHSTHHHBIX OCHOB T€OMETPHH M ITOCTPOSHHUH IIETTOYKU JIOTHYECKUX
YTBEP)KICHUN B X0JI€ PELICHUs] TeOMETPHUUECKUX 3a/1a4, YMEHUE BBIIBUTATh U ONPOBEPraTh TMIIOTE3bl HEITOCPEICTBEHHO UCIOIb3YIOTCS IPU PELICHUN
3a]]a4 €CTeCTBEHHO-HAYYHOTO [IUKJIA, B YACTHOCTH U3 Kypca (PH3UKH.

YMeHre OpUeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO BCEX 00JIACTAX AEATENLHOCTH 4enoBeka. OpHeHTaIus 4eJI0BeKa BO
BPEMEHU M TIPOCTPAHCTBE — HEOOXOIUMOE YCJIOBHE €ro COIMAIbHOTO OBITHS, (opMa OTpakeHHs] OKPYXKAIOIIErO MHpA, YCIOBHE YCIEITHOTO
MO3HAHUS U aKTUBHOTO IpeoOpa3oBaHUs ACUCTBUTEIHHOCTH. OnepupoBaHHe MPOCTPAHCTBEHHBIMU O0pa3aMu OObEIUHSIET pa3Hble BUAbI YUeOHOH U
TPYAOBOH NEATETBHOCTH, SBISETCS OJHUM W3 MPO(ECCHOHAIFHO BAXKHBIX KAYeCTB, IMOITOMY aKTyajbHA 3amada (OpMUPOBaHUS y OOyUYArOIIUXCS
MPOCTPAHCTBEHHOTO MBIIUICHUSI KaK Pa3sHOBUIHOCTH OOPAa3HOrO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B MOJATOTOBKE K MPAaKTUYECKOi
JESITeTPHOCTH TT0 MHOTHM HaTPaBJICHUSIM.

ens ocBoeHuUst mporpammbl ydeOHOTOo Kypca «l'eomerpusi» Ha 0a30BOM ypoBHE OOydeHHsT — 0011e00pa3oBaTeIbHOE U OOIIEKYJIbTYPHOE
pa3BUTHE 00YUaIOIIMXCS Yepe3 oOecredeHrne BO3SMOKHOCTH MIPHOOPETEHUS U UCTIOIb30BAHUS CUCTEMaTUYECKHX T€OMETPHUECKUX 3HAHUH U JIeHCTBUH,
CenNU(UIHBIX TEOMETPUH, BO3MOXKHOCTH YCIIEITHOTO MPOAOJDKEHHsI OOpa3oBaHHs TI0 CHEIHAIbHOCTSIM, HE CBS3aHHBIM C TIPUKIATHBIM
UCIOJIb30BAHUEM T€OMETPUH.

[Iporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE IpeaHa3HAueHa JUIsl OOYYAIOUIMXCS CPEJHEH INKOJBI, HE WCIBITHIBABIINX 3HAYUTEIHHBIX
3aTpy[IHEHU Ha YpOBHE OCHOBHOro oOmiero oOpasoBanus. Takum oOpa3om, oOyuarommecs Ha 0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIMe
MaTeMaTHYECKUEe YMEHHUS, CBSI3aHHBIE CO CIEIM(PUKON TeOMETPUN U HEOOXOAUMBIE /IS )KU3HU B COBPEMEHHOM o0mecTBe. Kpome 3Toro, oHu UMEroT



BO3MOXKHOCTh M3YYUTh TIeOMETpHI0 Oonee TiIyOOKO, €cid B JajbHEHIIEM BO3HMKHET HEOOXOJMMOCTh B TEOMETPHUECKHX 3HAHUSIX B
npoecCHOHATLHOM IS TEIILHOCTH.

JlocTuKeHue e OCBOCHUSI MPOrpaMMbl OOECIIEUNBAETCSl PEIICHUEM COOTBETCTBYIOUIUX 3a/ay. [IpuopuTeTHRIMU 3a7jauaMu OCBOEHHUS Kypca
«["'eometpun» Ha 6a30BoM ypoBHE B 10—11 kaccax siBISIOTCS:

e (opmupoBaHuE NPEACTABICHUS O TEOMETPUHN KaK YaCTU MUPOBOM KYJIBTYphI U OCO3HAHUE €€ B3aMMOCBS3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHUE MPEICTABICHUS O MHOTOTPAaHHHKAX W TellaX BPAIICHHS KaK O BaKHEMIIUX MAaTEMaTHUYECKUX MOJEINSX, MO3BOJSIOIINX
OIMCHIBATh U U3y4aTh Pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

(dbopMUpOBaHHE YMEHHUS PACIIO3HABATH HA YEPTEKaxX, MOJIETISAX U B pealbHOM MUpPE MHOTOTPAHHUKH U TEJIa BPALCHHUS;

OBJIa/ICHUE METOJAAMHU PEIICHUS 33/1a4 HA IIOCTPOCHUS Ha M300paKEHUSX IPOCTPAHCTBEHHBIX (PUTYD;

(dbopMHEpOBaHKE YMEHHS OTIEPHPOBATH OCHOBHBIMH MOHSATHUSMH O MHOTOTPAaHHUKAX U TEJIaX BPAIIEHHUS U X OCHOBHBIMH CBOHCTBaMH;
OBJIA/ICHUE aJITOPUTMAMH PEIICHHsI OCHOBHBIX THIIOB 33/1a4; (JOPMHUPOBAHUE YMEHHS ITPOBOJINUTH HECTIOKHBIE IOKA3aTeIIbHBIEC PACCYKICHUS B
XO/JIe pelIeHHs CTePEOMETPUUECKUX 3aa4 U 3aa4 C MPAKTUYECKUM COJIEP>KaHUEM;

® Da3BUTHE HMHTEIUICKTYAIBHBIX M TBOPUYECKUX CIIOCOOHOCTEH OOYYarOUIMXCS, MO3HABATEIHbHOW AKTHBHOCTH, HCCIIEIOBATEIBCKUX YMEHHIA,
KPUTHYHOCTH MBIIUICHUS;

e (opmupoBanue (QyHKIMOHAIBHON T'PAMOTHOCTH, PEJIEBAHTHON I'€OMETPUU: YMEHHUE PACIIO3HABATH MPOSBICHUS T€OMETPUUYECKUX MOHSATHH,
O0OBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX CUTYyallUAX M MPH H3YYCHUHU APYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBHCUMOCTEN M 3aKOHOMEPHOCTEH, (POPMYITHPOBATH UX HA SI3bIKE TEOMETPUH M CO3/1aBaTh T€OMETPHUECKUE MOJICIH, TPUMEHSITh OCBOCHHBIN
reOMETPHUECKHU armapart sl peleHus IPakKTUKO-OPUEHTUPOBAHHBIX 3ajlayu, UHTEPIIPETUPOBATh U OLIEHUBATh MOJYyYEHHbIE PE3YIbTATHI.

OTnUYUTENBEHOM 0COOEHHOCTHIO IPOTPAMMBI SIBJISIETCSI BKIIFOUEHHE B KYpC CTEPEOMETPHH B Havaje ero M3ydeHHs 3ajad, pelraeMbiX Ha YpOBHE
MHTYUTHBHOTO TIO3HaHUs, M ONpeAelEHHbIM 00pa3oM OpraHu3oBaHHas paboTa HaJ HHUMH, 4YTO CIIOCOOCTBYIOT PAa3BUTHIO JIOTMYECKOIO U
MPOCTPAHCTBEHHOTO MBIIIUICHUS, CTUMYJIUPYET MPOTEKAaHHE WHTYUTHBHBIX MIPOIIECCOB, MOTUBUPYET K JAIbHEHIIEMY H3yUSHHIO MTPEIMETA.

[Ipennourenue oTHaéTcss HArMAAHO-KOHCTPYKTMBHOMY METOJy OOY4YeHHs, TO €CTh TEOpeTHMYECKHe 3HaHHMs HMEIT B CBOEH OCHOBE
YYBCTBEHHOCTh IPEIMETHO-TIPAKTHYECKON NeATeNbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX TPEJICTABICHUN Yy ydalIUXcs B Kypce CTEpPEOMETPHHU
MIPOBOJIUTCS 3a CUET pelIeHHs 3a7ay Ha CO3/1aHue IMPOCTPAHCTBEHHBIX 00Pa30B U 3a]lau Ha ONEepUpOBaHHE MPOCTPAHCTBEHHBIMH oOpazaMu. Co3naHue
o0pasa MPOBOIUTCS C OMOPOH HA HATJISTHOCTh, a OTMIEPHPOBAHUE 00Pa30M — B YCIOBHUSIX OTBJICYCHUS OT HATJISTHOCTH, MBICICHHOTO W3MEHEHHS €ro
HCXOJ/IHOTO COJICPKAHMUS.

OcHoBHBIE cojiepxkaTelbHble TUHUU Kypca «['eomerpum» B 10-11 kmaccax: «MHOrorpaHHUKN», «IIpsMble B IIOCKOCTH B MPOCTPAHCTBEY,
«Tena BpameHus», «BekTopel M KOOpAMHATHI B TMPOCTpaHCTBe». DOpPMHUpPOBAHUE JIOTHUYECKUX YMEHHUH paclpenensercs He TOJbKO 10
COJIEp>KaTENIbHBIM JIMHUSAM, HO U TI0 TOJ]aM 00y4YeHHs Ha YPOBHE CpeAHEro oo1iero oopa3oBaHusl.

Conepxanne o0Opa3oBaHUS, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yjibTaTaM OCBOCHHs paboueill MporpaMMsbl, pacmpeneNéHHBIM IO TojAaM
00y4YeHHs, CTPYKTYPUPOBAHO TaKHM 00pa3oM, YTOOBI OBJaJIEHHE T€OMETPUICCKHUMHU MOHATUSMHI M HAaBBIKAMH OCYIIECTBIISUIOCH MOCIIEAOBATEIFHO U
MOCTYIATENbHO, C COOJIIOJJCHHMEM MPHUHIMIA PEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJIUCh B OOIIYI0 CHUCTEMY TI'€OMETPUYECKHX
Mpe/ICTaBICHUIM 00yJaroIMXCsl, paclIupss U yriryonsis e€, 00pa3ysi IpOYHbIE MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE



B y4ueOHOM 1u1ane Ha uzyueHue yueoHoro kypca «I'eomerpus» B 11 kiacce otBoautcs 34 daca (1 yac B Hezento).

COJAEPKAHUE YYEBHOI'O IPEAMETA «I'EOMETPUS»

Tesna Bpamenus

[unuHapuyeckas NOBEPXHOCTh, 00pa3yroUIe LHUIMHAPUYECKON MMOBEPXHOCTH, OCh IMJIMHAPUYECKON MOBEpXHOCTU. L{MnuHap: ocHOBaHMS U
O0KOBast MOBEPXHOCTb, 00pa3yroIlas U OCh; IJIOLIA (b OOKOBOM M IOJIHOW NOBEPXHOCTH.

KoHnunyeckas NoBepXHOCTb, 00pa3yrolIe KOHUYECKOM MOBEPXHOCTH, OCh 1 BEPILIMHA KOHUYECKON OBEpXHOCTH. KOHyc: 0OCHOBaHME U BEpILUHA,
o0pasyro1as ¥ OCh; IJI0LIa b OOKOBON U MOJIHONM MOBEPXHOCTH. Y CeUEHHBIN KOHYC: 00pa3yIolIHe U BbICOTA; OCHOBAHUS U OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHTp, paamyc, AUAMETp; IUIOMIAIb MOBEPXHOCTH cdepbl. B3ammHoe pacnonoxeHune cepbl W IUIOCKOCTH; KacaTelbHas
IUIOCKOCTB K cpepe; mIoua b chepsl.

N300pakeHue Ten BpalleHus Ha TNIOCKOCTH. Pa3BépTka nmunmHapa v KoHyca.

KomOuHanuu ten BpalieHuss 1 MHOIOIPaHHUKOB. MHOTOTpaHHUK, ONUCAHHbIN OKOJIO cdepsl; cdepa, BIUCAaHHAS B MHOTOTPAaHHUK, WU TEJO
BpAILICHNUS.

[Tonstre 06 06bpéMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 06 00bEMe MPAMOYTOIBHOTO MapajuieNienunena u ciecTBus u3 He€. O0bEM
IAHIpa, KoHyca. O0bEM mapa U miIomaas cepeol.

ITonoGHbIe Tena B mpocTpancTBe. COOTHOMIECHHS MEXY IUIOLIAIIMU TIOBEPXHOCTEH, 00BbEMaMU MO0OHBIX TEl.

Ceuenust nmMHIpa (MapasienbHO U MEPIEHAUKYISIPHO OCH), CEUEHUsl KOHyca (MapaieIbHOE OCHOBAHHMIO U MPOXOJSIIEe Yepe3 BEpILUHY),
CEYEHM 11apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu U B mpocTpaHcTBe. ClokeHue M BIYUTaHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha 4ucio. PasnoxeHue BekTopa Mo TpéM
HEKOMIUIaHApHBIM BekTopaM. lIpaBuno mnapamnenenunena. Pemenue 3amad, CBA3aHHBIX C IPUMEHEHUEM IIpaBUI JEHCTBUM C BEKTOPAMH.
[IpssmMoyronbHas cucremMa KoopauHarT B IpoctpaHcTBe. Koopaunatel Bektopa. lIpocreiimme 3agadun B KOOpAMHATAaX. YTOJI MEXKIY BEKTOPAaMH.
CkansipHOE€ TIPOM3BENEHUE BEKTOPOB. BbluMcieHME YIIOB MEXAy NPSIMBIMH M IIOCKOCTAMHU. KOOpAMHAaTHO-BEKTOPHBIM METOJX NIPHU PELIECHUHU
F€OMETPUYECKHX 3a/1a4.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPEIMETA «I'EOMETPUS»
JIMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHSI TPOrPaMMBbI YU€OHOT0 npeiMeTa «MaTeMaTuKay XapaKTepu3yroTcs:

I'paxnanckoe BocnuTaHue:

c(OPMUPOBAHHOCTBIO TPAXKIAHCKOM TO3MIMH OOy4yaroUmlerocsi Kak aKTHUBHOIO M OTBETCTBEHHOTO WJ€HA POCCHUHCKOro o0O0IlecTBa,
MPEJCTaBICHUEM O MAaTEMaTHUYECKHX OCHOBAaX (DYHKIIMOHMPOBAHMS PA3TUYHBIX CTPYKTYp, SBJICHUHU, MPOLEAYpP TPaKAAHCKOTO oOmiecTBa (BBHIOOPHI,
OTIPOCHI U TIP.), yMEHHEM B3alMOJICHCTBOBAThH C COLIMATBHBIMUA MHCTUTYTaMHU B COOTBETCTBUHU € UX (PYHKUMSAMU U HA3HAUECHUEM.



ITaTpuoTHYeCKOEe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTBIO POCCHUUCKOM T'PaKIAHCKOM HJICHTUYHOCTH, YBaXKEHHUS K TNPOLNUIOMY M HACTOSIIEMY POCCHMCKON MaTeMaTHKH,
LIECHHOCTHBIM OTHOLIEHHUEM K JOCTHUKEHHSAM POCCHIUCKUX MAaT€MaTUKOB U POCCHUMCKOW MAaTEMAaTUYECKOM IIKOJIbI, K UCIIOJIb30BAaHUIO 3THX JOCTHKECHUHN
B JIpYyTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKH.

JAyX0BHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUEM JIYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa; ChOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, STUYECKOTO MOBECHHUS, CBI3aHHOTO
C MPAKTUYECKUM IPUMEHEHUEM JIOCTIKCHUN HAYKH U JIEATeIbHOCThIO YIEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/1a B IOCTPOCHUE YCTOMYHUBOTO OYAyIIEro.

IcTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKIIOUYash ICTETHKY MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEUICHHM, pacCyXIEeHU;
BOCIIPUMMYHUBOCTBIO K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJAOB UCKYCCTBA.

du3nyecKkoe BOCMUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHUS NMPUMEHSATh MAaTEMaTUYECCKHE 3HAHHUS B MHTEpPECaxX 3J0POBOr0 M Oe30MacHOro odpasa >KM3HH, OTBETCTBEHHOTO
OTHOIICHUS K CBOEMY 3JI0pPOBbIO (340pPOBOE MUTaHWE, COANIAHCHPOBAHHBIM PEKUM 3aHATHH U OTAbIXA, peryisipHas ¢uznyeckas aKTHBHOCTB);
(U3HYECKOTO COBEPIIICHCTBOBAHUS, IIPH 3aHSATHUSAX CIIOPTUBHO-03I0POBUTEIBHOMN JACSITEILHOCTHIO.

TpyaoBoe BociuTanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM IICHHOCTH TPYI0JIFOOUS; HHTEPECOM K Pa3IMdHbIM cepam mpodhecCHOHATBLHOM IeATEIIBHOCTH, CBI3aHHBIM C
MaTEeMaTHKOW M e€ MPHUIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBHIOOp OyayIiei mpodeccuu U pealn30BBIBATh COOCTBEHHBIC KU3HEHHBIE
MIJIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MAaTEMaTHYECKOMY OOpa30oBaHUIO M CaMOOOpPA30BaHHUIO HA MPOTSHKEHWU BCEU KU3HHU, TOTOBHOCTHIO K
AKTUBHOMY YYaCTHIO B PEIIEHUHU IPAKTUYECKUX 3a]1a4 MaTEeMaTUYECKON HAIIPaBIECHHOCTH.

IK0JIOrHYeCcKoe BOCIIMTAHHE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTHUECKON KYIbTYPhl, TOHUMAHUEM BIIMSHHS COLMATHHO-IYKOHOMUYECKUX MPOIECCOB HA COCTOSIHHE MPUPOTHOU H
COIMAIBHON Cpejibl, OCO3HAHUEM TJI00aJFHOTO XapakTepa SKOJIOTHYECKUX MPOoOJIeM; OpUEHTAIMe Ha MPUMEHEHHWE MaTeMaTUYeCKHX 3HAHUU IS
pelIeHus 3a/1a4 B 00JIaCTH OKPY>KaIoIel cpeibl, TUIAHUPOBAHUSI TOCTYIKOB U OLIEHKHU WX BO3MOYKHBIX IMOCIEICTBUM ISl OKPYKAIOIIEH CPeIbl.

I{leHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKU, TOHUMAHHEM
MaTeMaTUYeCKOW HayKH KakK cQepbl YeIOBEUECKOW ACSITEIBPHOCTH, ATAloOB €€ pa3BUTHSA W 3HAYUMOCTH JUISI PA3BUTHS ITUBUIIU3AINH, OBJIAJICHUEM
SI3IKOM MAaT€MaTUKU U MAaT€MAaTHYECKOW KYyJIbTYPOU Kak CPEACTBOM MO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIATH MPOEKTHYIO U UCCIEA0BATEIBCKYIO
JEATEeIIbHOCTh UHJIUBUAYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS MPOTPAMMBI ydeOHOTo npeamera «MaremaThkay XapaKTEepPU3YIOTCS OBJIAJICHHEM YHUBEPCATbHBIMHU
NO3HABAMENbHBIMU OCUCMBUAMU, YHUBEPCAbHLIMU KOMMYHUKAMUBHBIMU OeUCMBUAMU, YHUBEPCAIbHBIMU Pe2YIAMUBHBIMU OetiCTNEUAMU.

1) Vuueepcanvnoie noznasamenshsle oelicmsus, obecneuusaiom gopmuposanue 6A306vlX KOCHUMUBHBIX NPOYECCO8 00YUAIOWUXCSL (0C80EHUE
Memo008 NO3HAHUS OKPYIHCAIOUe20 MUpA, NPpUMEHEeHUe T02UEeCKUX, UCCIe008ameNbCKUX onepayull, yMeHul pabomams ¢ uHgopmayuet).



Ba3oBble JJornyeckue qelcTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKA MaTEeMAaTHUYECKUX OOBEKTOB, MOHSITHM, OTHONICHUH MEXAYy MOHATUIMU;
(GbopMyIHpOBaTH OIpENEeNeHUs] TOHSATHIA; YCTAaHABJIMBATh CYIIECTBEHHBIM MNPHU3HAK KIACCU(PHUKAIMKM, OCHOBAaHHS JUIs 00O0OIIeHUS U
CPaBHEHUs1, KPUTEPUU IPOBOJUMOTO aHAIN3A;

BOCIPUHUMATh, (OPMYIUPOBATH M IMPEOOPA30BBIBATH CYXACHUS: YTBEPAUTENbHBIE U OTpPUIATENbHBIC, €IUHUYHBbIC, YAaCTHbIE U OOIIHE;
YCIIOBHBIE;

BBISIBJISITh MaTE€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W MNpPOTHUBOpeuMsi B (akTax, NaHHBIX, HAOJIOJNEHUSX U YTBEP)KICHUSX;
MpeaiaraTb KpUTEPUU JJIs BBISIBIICHUS 3aKOHOMEPHOCTEH U POTUBOPEUUI;

JIeJIaTh BBIBOJIbI C MUCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, NE€AYKTUBHBIX U MHIYKTUBHBIX YMO3AKJIFOUEHUHN, YMO3AKIFOUEHUH 110 aHAJIOTHH;
MIPOBOANTH CaMOCTOSITENIBHO JI0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKACHUU (TMPsSMbIe U OT MPOTHUBHOTO), BHICTpaUBaTh apryMEHTAIIHIO,
MPUBOANTH PUMEPHI U KOHTPIIPHUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CY)KJCHHUS U BHIBOJIBI,

BBIOMpATh CIIOCOO pelieHus yuyeOHOU 3afauu (CpaBHUBATh HECKOJBKO BApUAHTOB PEILICHUS, BHIOMpATh Hanbojee MOAXOISANINA ¢ y4€TOM
CaMOCTOSITEJIbHO BBIJIEJIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBaTebCKue TeiiCTBUA:

HCII0JIb30BaTh BOIPOCHI KaK MCCIEI0BAaTENbCKUII MHCTPYMEHT IO3HaHUS; (OPMYJIUpPOBATH BOINPOCH], (PUKCHUPYIOIIME HPOTUBOpPEUHE,
pobJeMy, yCTaHaBIMBATh UCKOMOE U JaHHOE, (JOPMHUPOBATH TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIIMIO0, MHEHUE;

IIPOBOJIUTH CAMOCTOATENBHO CIIJIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEA0BAaHKE [0 YCTAHOBICHUIO OCOOEHHOCTEN MaTeMaTUYeCKOro 0ObEKTa,
SIBJIGHUS, TIPOLIECCA, BBISIBJICHUIO 3aBUCUMOCTEN MKy 0ObEKTaMHU, SBJICHUSMH, IIPOIIECCAMU;

CaMOCTOATENbHO (OPMYIUPOBATh OOOOIIEHUS W BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHOTO HAOJIOIEHHUS, HUCCIICIOBAaHMs, OIEHWBATH
JIOCTOBEPHOCTH TTOJIYYCHHBIX PE3YJbTaTOB, BEIBOJOB M 0000IIEHUI;

IMPOTHO3UPOBATH BO3MOKHOC PA3BUTHUC MTPOLECCA, 4 TAKIKEC BBIABUIATH MPCAITIOJIOXKCHUA O €0 Pa3BUTHHU B HOBBIX YCIIOBUAX.

Pa6ora ¢ undopmanmeii:

BBISIBJIATH JIe(UIIMTHI HH(POPMAILIUH, TaHHBIX, HEOOXOIUMBIX JJIs OTBETAa Ha BOIPOC U JUISl PELLIeHUs 3a1a4H;

BbIOMpPaTh MH(OPMAIMIO U3 MCTOYHUKOB Pa3JIMYHBIX THUIIOB, aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh MHPOPMALIUIO
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;

CTPYKTYpUPOBaTh HHPOPMAIUIO, IPECTABIATH €€ B Pa3IMUHBIX (hopMax, WILTIOCTPUPOBATh rpaduyecKy;

OLIEHUBATh HAJI&KHOCTh MH(POPMALIMH 110 CAMOCTOATENBHO CHOPMYTUPOBAHHBIM KPUTEPUSIM.

2) Vuusepcanvhvie KOMMyHUKamMugHbvle Oelicmeus, 0Oecneuusaom c@opmMupoSaHHOCb COUUAIBHBIX HABLIKOS 00VYAIOUUXCSL.
Oo01menue:

BOCIIPUHUMATH U (POPMYITMPOBATH CYXJCHUS B COOTBETCTBUHU C YCIOBUSIMH M IEISMH OOIIEHHUS;, SICHO, TOYHO, PAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pC€HUA B YCTHBIX U TMCbMCHHBIX TCKCTAX, JaBATh IIOACHCHUS 110 XOAY PCHICHUA 3aJ]Ja4, KOMMCHTHUPOBATH HOJ'Iy"IeHHI)II\/'I PE3YIbTAT,

B X0Ji¢ 00CYX/ICHUS 3a]IaBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TeMbI, POOJIEMbI, peIIacMOM 3a/1aui, BHICKa3bIBaTh UJCH, HAICIICHHBIC
Ha IOUCK PCIICHUA, CONOCTABJIATHL CBOU CYXIACHUA C CYXICHUAMH APYIrux Y4YaCTHUKOB JuUaJIora, OGHap}OKI/IBaTL pas3iniue U CXOACTBO
MO3UIIHI; B KOPPEKTHOH (hopme POpMyITMpOBaTh pa3HOTIIACHUS, CBOM BO3PAKEHIS,



® [IPEICTABIATH PE3YJbTAThl PEILICHHs 3a/1a4H, SKCIIEPUMEHTA, UCCIIEI0BaHMs, IPOEKTA; CAMOCTOATEIbHO BBIOMPATh (POPMAT BBICTYILICHUS C
y4€TOM 3a/1a4 PE3eHTALUU U 0COOEHHOCTEN ay TUTOPUH.

CoTpyaHuyecTBo:

® [IOHMMaTh M HUCIOJb30BaTh MPEUMYIIECTBA KOMaHAHONM M WHAMBHUIYAIbHOM paOOTHI NpH pelIeHHH YYeOHBbIX 3a7ay; NPUHUMAThH IEJb
COBMECTHOH JESITEeIbHOCTH, IJIAHUPOBATH OPTaHMU3ALMI0 COBMECTHOM pabOThI, paclpelesiaTh BHIBI pabOT, JOTOBapUBATHCS, OOCYXKIATh
Ipolece U pe3ybTaT paboThl; 00001IIaTh MHEHUS HECKOIBKUX JIIOIEH;

® y4YacTBOBAaTh B IPYNIOBLIX (hopMax paboThl (00CYkAeHUS,, 0OMEH MHEHUH, «MO3TOBBIC IITYPMBI» U UHBIC); BBIIIOJIHATH CBOIO YacTh paObOTHI U
KOOPAUHHUPOBATH CBOU I[GflCTBHSI C ApYIruMHU YJICHAMH KOMAHIbI; OLUCHHWBATL KAa4YC€CTBO CBOCI'O BKJIaJda B O6IJ_[I/H>'I MMPOAYKT IO KPHUTCPUIM,
c(OpMyYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBHSL.

3) YHueepcaﬂbele pezyisimueHble deﬁcmeuﬂ, obecneyusarom qbopMupoeaHue CMbLCII0BbIX YCMAHOBOK U HCUZHEHHbBIX HABLIKO6 JIUYHOCMU.

Camoopranm3anus:

®  COCTaBJIATH IUIAH, AJITOPUTM PELICHHUS 337a4H, BEIOUPATh CIIOCO0 PEeLIeHHs ¢ yUETOM UMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ y4€TOM HOBOM HH(pOpMAaILIUH.

CaMOKOHTPOJIb:

® BJIaACTh HAaBbIKaMH MMO3HABATEIILHON pe(bJICKCI/II/I KaK OCO3HaHHA COBCPIIACMBIX I[CflCTBI/IfI N MBICJIIMTCIIBHBIX ITPOLCCCOB, UX PC3YJILTATOB,
BJIAJIETh CIIOCOOAMU CaMONPOBEPKU, CAMOKOHTPOJIS IIpoIiecca U pe3yibTaTa peleHsl MaTeMaTHYeCKOH 3a/1a4H;

® [pEeIBUAETH TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPHM PELICHHWHU 33a/1a4M, BHOCUTb KOPPEKTHBBI B JESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSTEIBCTB, JAaHHBIX, HAJCHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIICHHBATh COOTBETCTBHE PE3YJIbTaTa LIEIH U YCIOBUSAM, OOBSACHITH IPUUMHBI JOCTHXKEHUS I HEAOCTHKEHHSI pe3yJIbTaToOB JIEATEIIbHOCTH,
HaXOJUTh OIIMOKY, 1aBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATHI

OHCpI/IpOBaTI) MOHATHUAMU: HUJIIMHAPUYCCKAs IMOBCPXHOCTD, 06p33yTOIlII/I€ HHHHHI{pH‘IGCKOﬁ MOBEPXHOCTHU; HUJIIMHAP, KOHNYCCKasd IMOBCPXHOCTD,
o0pa3yrolire KOHUYECKOW MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacmo3naBate Tena BpameHus (UIMHIP, KOHYC, cepa u map).

OOBACHATH CIIOCOOBI TOMYYEHUS T BPAICHUSI.

KiaccudumupoBats B3auMHOE pacrosiokeHne chepbl U MITOCKOCTH.

OnepupoBarh MOHATHUSMHU: IIAPOBON CETMEHT, OCHOBAaHWE CETMEHTA, BHICOTA CErMEHTa; IIapOBOW CIIOM, OCHOBAHUE IIAPOBOTO CJIOS, BBHICOTA
IIIAPOBOTO CJIOST; IIIAPOBOM CEKTOP.

Brerancnsate 00bEMBI U MIJIOMIAIM TOBEPXHOCTEH Tel BpaIlleHHs], TEOMETPHUECKUX Tell C MPUMEHEHHEM (HopMyIL.

OnepupoBaTh NOHATHUSIMU: MHOTOTPAHHUK, BIUCAHHBIA B cepy M ONMUCAHHBIA OKOJIO cepsl; chepa, BIMCaHHAS B MHOTOTPAaHHUK WJIM TEJIO
BpallCHUS.

BBIUUCIIATE COOTHOMIEHHSI MEXTY TUTOIIASIMH ITOBEPXHOCTEH M 00bEMaMU TTOJJOOHBIX TEII.

N300pakaTh n3ydaemble GUTypbl OT PyKH U ¢ IPUMEHEHUEM POCTHIX YePTEKHBIX HHCTPYMEHTOB.



BbIMONHATE (BBIHOCHBIE) TUIOCKHE YEPTEKM M3 PHCYHKOB MPOCTBIX OOBEMHBIX (PHUTYp: BHJ CBEpXY, COOKY, CHHM3Y; CTPOUTH CEUCHHUS TEl
BpAILICHU.

W3BnekaTh, UHTEPIPETUPOBATh U MPe0oOPa30BbIBaTh MHPOPMALUMIO O MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (Urypax, NPeICTaBICHHYIO Ha
4YepTekKax U pUCYHKAX.

OnepupoBarh NOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBIMONHATE AEHCTBHS CIOKEHUS BEKTOPOB, BHIYMTAHHS BEKTOPOB W YMHOXEHHS BEKTOpa Ha YUCIO, OOBSICHATh, KAKUMHU CBOWCTBAMHM OHHU
00J1a1a10T.

[IpuMeHATH paBUIIO MapalIe/ICIUIIeA.

OnepupoBarh MOHATUSIMH: JEKAPTOBbI KOOPAUHATHI B IIPOCTPAHCTBE, BEKTOP, MOJYJb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAHWHATHI BEKTOPA,
YTOJI MEXAY BEKTOPAMHU, CKAJIIPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

HaxonuTts cymmMy BEKTOPOB U IIPOU3BEIEHNE BEKTOPA HA YNCIIO, YIOJ MEXKy BEKTOpPAaMH, CKAJIIPHOE ITPOU3BEACHUE, PACKIIAIBIBATE BEKTOP 110
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3azaBaTh INIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTh reoMeTprudeckre (HaKThI Ui PELICHUS CTEPEOMETPHUYECKUX 3a/1a4, TPEATOJIAraloNNX HECKOIBKO MIaroB PEUICHHUS, €CITU YCIOBHUS
IIPUMEHEHHMS 33aJJaHbl B IBHOH (opme.

Pemate npocreiimme reoMeTpu4YeCKre 3a/1a4i Ha IPUMEHEHHNE BEKTOPHO-KOOPIMHATHOI'O METO/1A.

Pemiate 3aaun Ha JOKa3aTelbCTBO MaTeMaTHUECKUX OTHOLIEHUH M HaXOXKJEHHE MeOMETPUYECKHX BEJIMYMH MO oOpa3laMm WM alropuTMam,
IIPUMEHSISI U3BECTHBIE METO/IBI IIPU PELIEHUH CTaHAAPTHBIX MATEMAaTUYECKUX 3a7a4.

IIpuMeHATH pOCTENIINE IPOrPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKUX 3a/1ad.

[IpuBOAUTE IPUMEPHI MATEMAaTUYECKUX 3AKOHOMEPHOCTEN B IPUPOE U )KU3HU, PACTIO3HABATH MTPOSIBJICHUE 3aKOHOB F€OMETPUH B HCKYCCTBE.

IIpuMeHATH MOTY4YEHHBbIE 3HAHUS HaA IPAKTUKE: aHAIU3UPOBATH PEAIbHBIC CUTYALlMU U IPUMEHATH U3Yy4YEHHBIC IOHATHS B IPOLECCE IOUCKA
pelIeHns MaTeMaTH4eCKH CPOpPMYIUPOBAHHON MpoOJIEMbl, MOAECIUPOBATh pEAIbHbIE CUTYal[Md Ha SA3bIKE T'€OMETPUH, UCCIIEOBATH MOCTPOCHHBIE
MOJIEJIN C HCHOJIb30BAHUEM T€OMETPUYECKHX MOHSATHH M TeopeM, ammapaTa aiareOphl; pelath NpakTUYeCKHe 3a7ayM, CBA3aHHBIE C HAaXOXJIEHHEM
F€OMETPUYECKHUX BEJINYMH.

TEMATHYECKOE INTAHUPOBAHUE

KoauuecTBO 4acoB DJIeKTPOHHBbIE
. HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne n/m IpOrpaMMBI Beero KOﬁHTpOJ‘IBHbIe H%aRanecxue 0Gpa3OBATEIBHBIE
padoTsbI padoThI pecypebi

1 Tena BpamieHus 12 bubnuorexa LIOK
https://m.edsoo.ru/7f41al2c

2 O0BEMBI TEN 5 1 bubnnorexa LIOK
https://m.edsoo.ru/7f41al2c



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

3 BekTopbl ¥ KOOpAUHATHI B IPOCTPAHCTBE 10 1 bubmorexa [IOK
https://m.edsoo.ru/7f41al2c
4 [ToBTOpEeHUE, 0000IICHHE, CUCTEMATH3AITUS 7 1 but6mmoreka [IOK
3HaHUI https://m.edsoo.ru/7f41al2c
OBHIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 34 3 0

C YKABAHUEM YACOB, OTBOJIUMBIX HA OCBOEHHUE KAXKJIOM TEMBI

TEMATHUYECKOE INIAHUPOBAHHME, B TOM YHCJIE C YYETOM PABOYEN ITPOT'PAMMBbI BOCIIMTAHUS

Kosun4yecTBo yacos DJIeKTPOHHBbIE
U
Nem/m | Tema ypoka Beero Konrpoabusie | Ilpakruyeckue gﬁ;?;l;zf’.];fenbnme
padoTsI padoTbI pecypebi
Cdepa u map: ueHTp, paguyc, 1naMeTp; Ioaib 1 bubmuorexa [JOK
MIOBEPXHOCTHU CPepbl https://m.edsoo.ru/7f41
02.09.2024 al2c
B3aumMHoe pacnonoxenue cepsl U MIOCKOCTH; bubmuorexa [IOK
KacareJbHasl INIOCKOCTb K cepe; momab chepbl 1 https://m.edsoo.ru/7f41
09.09.2024 al2c
N3obpaxenue chepsl, mapa Ha miockoctu. CeueHus bubnmoreka [JOK
1rapa 1 https://m.edsoo.ru/7f41
16.09.2024 al2c
[Munnuapudeckas MOBEPXHOCTh, 00pa3yroLye bu6auorexa [IOK
LWIAHAPUYECKOMN MMOBEPXHOCTH, OCh LIJIMHIPUYECKOMN 1 https://m.edsoo.ru/7f41
MTOBEPXHOCTH 23.09.2024 al2c
Hunuaap: ocHOBaHUS 1 OOKOBasi IOBEPXHOCT, bubnuotexa [JOK
o0Opasyromas 1 0ch; IIIOMA(s OOKOBOI M MOITHOMN 1 https://m.edsoo.ru/7f41
IIOBEPXHOCTH 30.09.2024 al2c
N300paskeHue UIMHAPa Ha MIIOCKOCTH. Pa3BépTKa but6mmoreka [IOK
mumHApa. CedeHus numMHapa (II0CKOCTEIO, 1 https://m.edsoo.ru/7f41
NapaJuIeIbHOM WK NEPIEHANKYIISIPHON OCH HUINHIpA) 07.10.2024 al2c
Konunyeckas noBepXHOCTh, 00pa3yromre KOHNYECKOM bu6mmoteka [JOK
HOBEPXHOCTHU, OCh ¥ BEPIIMHA KOHNYECKOH TOBEPXHOCTH 1 https://m.edsoo.ru/7f41
14.10.2024 al2c
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Konyc: ocHOBaHUE 1 BepIIMHA, 00pa3yromias 1 oCb;

butmmorexa [IOK

8 Iom@a (b OOKOBOM ¥ MOJIHOM MOBEPXHOCTH https://m.edsoo.ru/7f41
21.10.2024 al2c
9 VYceu€HHbIN KOHYC: 00pa3yIoIue U BRICOTA; OCHOBAHUSI U bubanoreka LOK
https://m.edsoo.ru/7f41
11.11.2024 al2c
OOKOBast MOBEPXHOCTh bubmuoreka [IOK
https://m.edsoo.ru/7f41
18.11.2024 al2c
N3o06paxkenne koHyca Ha INIOCKOCTH. Pa3BépTka KoHyca. bu6mmoteka [JOK
10 Ceuenus KoHyca (IUIOCKOCTHIO, TTAPAIIEIEHON https://m.edsoo.ru/7f41
OCHOBAHUIO, U IJIOCKOCTBIO, IPOXO/AIIEH yepes al2c
BEPILUHY) 25.11.2024
11 KomOuHarwst Tesr BpalieHuss 1 MHOTOIPAaHHUKOB bubmuoreka [{OK
https://m.edsoo.ru/7f41
02.12.2024 al2c
12 MHororpaHHuK, OIMCaHHBIN 0KOJI0 cepsl; chepa, bu6mnorexa [IOK
BIHCaHHAsi B MHOTOTPAaHHUK WJIM B TEJIO BPAILICHUS https://m.edsoo.ru/7f41
09.12.2024 al2c
13 ITonsarue 06 00bEMe. OcHOBHBIE CBOIICTBA 0OBEMOB Tell bubarnorexa LOK
https://m.edsoo.ru/7f41
16.12.2024 al2c
14 O6BEM IITHH P, KOHYCA brbimoreka [IOK
https://m.edsoo.ru/7f41
23.12.2024 al2c
15 OO0BEM 1mapa u maomaab chepbl bu6motexa LIOK
https://m.edsoo.ru/7f41
13.01.2025 al2c
16 [TogoOHebIe Tena B mpocTpancTBe. COOTHOIICHUS MEXIY bubnunorexa LIOK
IUTOIASIMH [TOBEPXHOCTEH, 00BEMaMU TTOJOOHBIX TEIT https://m.edsoo.ru/7f41
20.01.2025 al2c
17 KontposnpHas pabota no remam "Tena BpameHus" u bu6auorexa [IOK
"O6beMsl Ten" https://m.edsoo.ru/7f41
27.01.2025 al2c
18 BekTop Ha II0CKOCTH U B IPOCTPAHCTBE bu6mmrorexa [IOK

03.02.2025

https://m.edsoo.ru/7f41

al2c
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19 CnoxeHue ¥ BEIMUTaHUE BEKTOPOB bubmnoreka LIOK
https://m.edsoo.ru/7f41
10.02.2025 al2c
20 YMHOXKEHHE BEKTOPA HA YHCIIO bu6mmrorexa [IOK
https://m.edsoo.ru/7f41
17.02.2025 al2c
21 PasnoxxeHne BekTopa 1o TpéM HEKOMILIAHAPHBIM bubmuoreka [IOK
BekTopam. [IpaBuiio napaiienenumnena https://m.edsoo.ru/7f41
24.02.2025 al2c
29 Pemienue 3aay, CBA3aHHBIX ¢ IPUMEHEHUEM IIPABUIT bu6mmoteka [JOK
JEHCTBHIA C BEKTOpaAMHU https://m.edsoo.ru/7f41
03.03.2025 al2c
[IpssMoyronbHas cucremMa KOOPAUHAT B IPOCTPAHCTBE. bu6nuoreka [IOK
23 Koopaunars! Bextopa. [Ipocreiiiue 3anaun B https://m.edsoo.ru/7f41
KOOpAMHATaX 10.03.2025 al2c
o VYron mexny Bekropamu. CKalsipHOE IPOU3BEACHHE bubnuoreka [IOK
BEKTOPOB https://m.edsoo.ru/7f41
17.03.2025 al2c
25 Beruncnenue yrioB Mexy NPsAMBIMU U INIOCKOCTSMU br6mmoreka [IOK
https://m.edsoo.ru/7f41
07.04.2025 al2c
26 KoopanHaTHO-BEKTOPHBIN METO IIPU PELLIEHUH bu6muoreka [IOK
TEOMETPHUECKUX 33]1a4 https://m.edsoo.ru/7f41
14.04.2025 al2c
97 KonTponbHas pabota o Teme "BeKkTopbl 1 KOOPAUHATHI B bubmuoreka [JOK
npocTpaHcTBe" https://m.edsoo.ru/7f41
21.04.2025 al2c
28 [ToBTOpeHme, 06001IeHNE U CHUCTEMATH3AIUS 3HAHUH. but6mmoreka [IOK
OcHoBHbIE (PUTYPBI, (haKThL, TEOPEMBI Kypca INTaHUMETPUN https://m.edsoo.ru/7f41
28.04.2025 al2c
29 [ToBTOpeHue, 0000IIEHNE U CUCTEMATU3AIINS 3HAHUM. bubnunorexa LIOK
OcHoBHbIe (PUTYPBI, PAKThI, TEOPEMBI Kypca IIAHUMETPUH https://m.edsoo.ru/7f41
05.05.2025 al2c
30 [ToBTOpeHME, 0000IICHNE U CHCTEMAaTH3aIlUsI 3HAHHH. bubnuotexa [JOK

3anatm IIAaHUMETPHUH U METOABI UX PCIICHUA

12.05.2025

https://m.edsoo.ru/7f41

al2c
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[ToBTOpenue, 06001IeHNE U CUCTEMATU3AIMs] 3HAHUI.

butmmorexa [IOK

31 3aaun NIAHUMETPUH U METOJIbI UX PCIICHHSI https://m.edsoo.ru/7f41
19.05.2025 al2c
IToBTOpenue, 0000IIEHIE ¥ CHCTEMATH3aIKs 3HAHHT. bu6mmoteka [JOK
32 OcHoBHbIE GUTYpBI, GaKThI, TEOPEMBI Kypca https://m.edsoo.ru/7f41
CTePEOMETPUH al2c
33 HrtoroBast KOHTpOJIbHAs paboTa bu6mmrorexa [IOK
https://m.edsoo.ru/7f41
al2c
34 [ToBTOpEHME, 000OIICHUE M CUCTEMATH3aIs 3HAHUIA bu6morexa [IOK
https://m.edsoo.ru/7f41
al2c
OBILIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 34 0
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