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INOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma yueb6HOTO Kypca «I'eomerpus» 6a30Boro ypoBHs s oOydatomuxcs 10
—11 knaccoB pa3paborana Ha ocHOBe DeepaabHOrO0 rocyJapCTBEHHOTO 00pa3oBaTeNbHOIO CTaH-
JapTa CpeTHero oo0Iero oopasoBanus, ¢ yu€TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, TPEIHSIBIIS-
€MBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPATUIUN POCCUUCKOTO OoOpa3zoBaHus. Peanm3arus
POrpaMMbl OOECTIEUNBAET OBJIA/ICHUE KIFOUYEBBIMU KOMIIETEHIIUSIMHU, COCTABIISIOUIMMHI OCHOBY IS
CaMOpa3BUTHSA M HENPEPHIBHOTO 00pa3oBaHUs, IEIOCTHOCTh OOLIEKYIbTYpHOTO, JIUYHOCTHOTO
IMMO3HABATCJIIbHOI'O pa3BUTHUSA JIMYHOCTU 06y11a10m1/1xc;1.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOT0 Kypca TeOMEeTpUr Ha YPOBHE CpeHero oliiero oopazoBaHus 00ycIoB-
JIeHa MPAKTHYECKOW 3HAYMMOCTBIO METANPEIMETHBIX U MPEIMETHBIX Pe3ylIbTaTOB OOy4YEHUS Ieo-
METPUU B HANPABICHUH JUYHOCTHOIO Pa3BUTHS 00ydaromuxcs, GopMUpoBaHUS (YHKIIMOHATBHON
MaTeMaTHUYeCKON rPaMOTHOCTHU, U3YyYCHHsI JPYTUX Y4eOHBIX NUCHUIUIMH. PazButue y oOyyaronmx-
Csl IPAaBUJIBHBIX MPEJCTABICHUIA O CYITHOCTH M MPOUCXOXKICHIH T€OMETPUIECKUX aOCTpaKIuid, Co-
OTHOIIEHHUH PEATBHOTO M UICATBHOTO, XapaKTepe OTPAKEHHsI MAaTEeMaTHUECKOW HAYKOW SIBICHUH U
MIPOLIECCOB peaIbHOr0 MHPa, MECTE TEOMETPUHU B CHCTEME HAyK U POJIM MaTEMaTHYECKOTO MOJCIH-
pOBaHMSI B HAyYHOM IO3HAHWU U B MPAKTHUKE CIOCOOCTBYET (POPMUPOBAHHIO HAYYHOT'O MHPOBO3-
3peHHsl y4Jaluxcs, a TAK)Ke KaueCTB MBIIUICHUS, HEOOXOIUMBIX Ui aalTallid B COBPEMEHHOM
oOuiecTse.

['eomeTpus siBisieTcs OJHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CpPEAHEro 00IIero oopa3opa-
HUS, TaK Kak OOECHeurMBaeT BO3MOXKHOCTh HM3y4YEHHUS KaK TUCIUIUIMH €CTeCTBEHHO-HAYyYHOU
HAIPaBIEHHOCTHU, TaK U TYMaHUTapHOM.

Jlornueckoe mpinieHne, GopMUpPyeMOe MPU U3YUCHUH 00yUYaIOIUMHUCS MOHSITHIHBIX OCHOB
TEOMETPHH ¥ TIOCTPOSHUM IETIOYKH JIOTHYECKUX YTBEPXKICHHUA B XOJC PEIICHHUS T€OMETPUICCKHIX
3a/1a4, yMEHHUE BBIIBUTATh U OMPOBEPraTh TMIIOTE3bl HETIOCPEICTBEHHO MCIOJB3YIOTCS MPH pellie-
HUU 3371a4 €CTECTBEHHO-HAYYHOT'O [IUKJIA, B YACTHOCTHU U3 Kypca (HU3HKH.

YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JaCTAX
NeSITeIbHOCTH 4enoBeka. OpHeHTaIHs YeloBeKa BO BPEMEHHM W MPOCTPAHCTBE — HEOOXOIUMOe
YCIIOBHE €r0 COLMAIBHOrO OBITHS, (pOpMa OTPaKEHHsI OKPYXKAIOIIEro MUPA, YCIOBHE YCHEIIHOIO
MO3HAHUS U aKTUBHOTO MpeoOpa3oBaHus AeicTBUTENbHOCTU. OnepupoBaHue MPOCTPAHCTBEHHBIMU
o0Opa3amMu OOBEIMHSET pa3HbIE BUABI y4eOHOW M TPYIOBOH IESITEIHHOCTH, SBISETCS OIHUM H3
poeCCHOHATBFHO BaXKHBIX KaueCTB, TIOATOMY aKTyajbHa 3a7ada (OpPMHUPOBAHUS Y 00YJaIOIINXCS
MPOCTPAHCTBEHHOTO MBIIIJICHHUSI KaK Pa3HOBUAHOCTH OOPa3HOTO MBIIIJICHUS — CYIIECTBEHHOTO
KOMITOHEHTa B TIOJIFOTOBKE K MPAKTHYECKON JAEITeIbHOCTH IO MHOTUM HampaBIeHUSIM.

[lens ocBoeHust mporpamMMmbl yueOHOTo Kypca «I'eoMeTpusi» Ha 6a30BOM ypOBHE OOYUECHHS —
00111€00pa3oBaTeIbHOE U OOIIEKYIBTYPHOE Pa3BUTHE OOYUYAIOIIMXCA Yyepe3 00eCTeueHne BO3MOXK-
HOCTU TPUOOPETEHHSI U WCIOJIb30BAHUS CHCTEMATUYECKUX T€OMETPUUYECKUX 3HAHWUN U JEeWCTBUH,
Crenu(pUIHBIX TEOMETPUH, BOZMOKHOCTH YCIIEITHOTO MPOI0JDKEHUS 00pa30BaHUs MO CHEIUAIBHO-
CTSIM, HE CBSI3aHHBIM C TIPUKJIaTHBIM MCIIOJIb30BAaHHEM T€OMETPHH.

[Tporpamma 1o reoMeTpur Ha 6a30BOM ypOBHE TpeAHA3HAYCHA JJISl OOYYAIONIMXCS CPEeIHEH
IIKOJIbI, HE MCTIBITHIBABIINX 3HAYUTENBHBIX 3aTPyIHEHUI HA YPOBHE OCHOBHOTO 0011eT0 00pa3zoBa-
Hus. Takum oOpa3om, oOydarolrecs Ha 0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaThuye-
CKHE YMEHUS, CBSI3aHHBIE CO CIEeNU(UKON TeOMETPHH U HEOOXOIMMBIE /ISl )KU3HH B COBPEMEHHOM
obmiectBe. KpoMe 3T0ro, oHM MMEIOT BO3MOKHOCTh U3YUUTh F€OMETPHIO Oojiee IIyOOKo, eciiu B
JAIbHENUIIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPUYECKUX 3HAHUSX B MpodeccHoHaNbHON aes-
TEJIbHOCTH.



JlocTrkeHue eI OCBOEHUS IIPOrpaMMbl 00ECIIEUNBACTCSl PEIIEHUEM COOTBETCTBYIOIINX 3a-
nad. IlpuoputeTHbiMM 3amauaMu ocBoeHHs! Kypca «['eomerpum» Ha 6azoBoM ypoBHe B 10—11
KJ1accax SIBJISIIOTCSA:

e (opMupoBaHHE MMPEICTABICHHUS O TEOMETPHH KaK 4aCTH MUPOBOM KyJIbTYPbl M OCO3HAHUE

e€ B3aUMOCBSI3U C OKPY>KAIOIUM MUPOM;

e (opMupoBaHHE MIPEACTABICHUS O MHOTOIPAaHHUKAX M TeJIaX BPALICHUS KaK O BKHEUIINX
MaTeMaTHUECKUX MOJIENISAX, MO3BOJISIOIINX OMUCHIBATh M U3Yy4aTh pa3HbIC SIBICHUS OKPY-
HKaroILero MUpa;

e (opMupOBaHME YMEHUS PACIO3HABaTh HA YepTeXKaX, MOJEISAX U B PEaIbHOM MUPE MHO-
TOIpaHHUKH U TeJla BpaIlleHus;

e OBJIQJICHUE METOAAMU PEILEHUs 3a7a4 Ha IOCTPOEHUS Ha N300paKEHUSIX NIPOCTPAHCTBEH-
HBIX Quryp;

e (opMupOBaHHE YMEHHUs ONEPUPOBATH OCHOBHBIMU IOHATHSMHM O MHOTOIpDAaHHHMKAaX U Te-
Jax BpPaIIEHUs U UX OCHOBHBIMU CBOMCTBAMU;

® OBJIQJICHUE AITOPUTMAMH PELIEHUS OCHOBHBIX THUIIOB 3a/1a4; (OpPMHUPOBAHUE YMEHUS MPO-
BOJUTH HECJIOXHBIE JJOKA3aTEIIbHBIE PACCYKICHHUS B XOJE PELICHUS] CTEPEOMETPUUECKUX
3a/1a4 U 3a/1a4 ¢ IPAKTUUYECKUM COJIEPKAHUEM;

® pa3BUTHUE MHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yyaroumxcs, Mo3HaBaTelb-
HOM aKTUBHOCTH, UCCJIEI0BATEIbCKUX YMEHUN, KpUTUUHOCTH MBIILIJICHHUS;

e (dopmupoBanue (PyHKIIMOHAIBHOW I'PAMOTHOCTH, PEJICBAHTHOW I€OMETPUHU: YMEHHUE pac-
[I03HABATh IPOSBIICHUSI FEOMETPUUECKUX MOHITHH, OOBEKTOB U 3aKOHOMEPHOCTEW B pe-
QJIbHBIX KU3HEHHBIX CUTYaLMsIX U MPU U3YYEHUH APYIMX Y4eOHBIX MPEAMETOB, MPOsBIIE-
HUS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpMyYIHpOBaTh X Ha A3bIKE T€OMETPUU U CO-
3/1aBaTh T€OMETPUUYECKUE MOJEIH, IPUMEHITh OCBOCHHBIM T€OMETpUYECKUI anmapaT JUIst
pelIeHNs MPAaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, UHTEPIPETUPOBATh U OLEHUBATh IOJyYEH-
HbI€ Pe3yJIbTaThl.

OTnuuuTeNbHOM OCOOEHHOCTBIO MPOTPAMMBI SBJISETCS BKIIOUEHHE B KypC CTEpEOMETpUH B
Hayaje ero M3y4eHWs 3a/ay, pellaeMbIX HAa YPOBHE MHTYWTHUBHOI'O MO3HAHUS, U OIpENeIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HajJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOIO M MpO-
CTPaHCTBEHHOT'O MBILUICHHS, CTUMYJIUPYET NIPOTEKAHNE MHTYUTUBHBIX IIPOLIECCOB, MOTUBHUPYET K
JAIbHEUIIEMY U3YUYEHHIO NIPEAMETA.

[Ipenmourenue oTHAETCs HArISAHO-KOHCTPYKTUBHOMY METOJly OOy4Y€HHs, TO €CTh TEOpEeTH-
YECKUE 3HAHUS MUMEIOT B CBOEM OCHOBE UYBCTBEHHOCTb IMPEIMETHO-IIPAKTUUYECKON JESTEIbHOCTH.
Pa3BuTHE MPOCTPAHCTBEHHBIX NPEACTABICHNUN y y4JaIIUXCs B Kypce CTEPEOMETPUM ITPOBOJUTCS 3a
CuéT peleHus 3a/a4 Ha CO3JaHHe MPOCTPAHCTBEHHBIX 00pa3oB M 3ajady Ha ONEpUpOBaHUE MPO-
CTpaHCTBEHHBIMH oOpa3amu. Co3gaHue oOpas3a IPOBOAUTCS C ONMOPOM Ha HATJISAHOCTh, a OIEPUPO-
BaHUE 00pa30M — B YCJIOBUSX OTBJICYEHUS OT HAIJIITHOCTH, MBICIEHHOTO U3MEHEHUS €r0 UCXOJHO-
IO COZIEpIKaHU.

OcHoBHbIE cofepxkaTenbHble TMHUM Kypca «I'eomerpun» B 10-11 kiaccax: «MHororpassu-
kn», «[IpsiMble U TIIOCKOCTH B MpOCTpaHCTBe», «Tena BpaieHus», «BeKTopbl U KOOPAMHATHI B
npocTpaHcTBe». POpMUPOBAaHUE JIOTUYECKUX YMEHHUM pacIlpenesseTcs He TOJbKO MO CcolepKa-
TEJIbHBIM JIMHUSM, HO U TIO TO/1aM 00y4YeHHs Ha YPOBHE CpPEeTHEro 001Iero oopa3oBaHusI.

Copnepxanne o0pa3oBaHuUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylbTaTaM OCBOEHHs pabo-
4yeil mporpaMMbl, pacipeesIEHHBIM 10 rojilaM 00y4eHus, CTPYKTYpPUPOBAHO TaKUM 00pa3oM, YTOObI
OBJIaJICHUE T€OMETPUUYECKUMHU MOHATHUAMU U HAaBBIKAMU OCYIIECTBIISJIOCH MOCIEN0BATEIbHO U TIO-
CTyHaTeabHO, C COOMIOCHUEM MPUHIINIIA TPEEeMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKIIIOYAIUCH B
O0I1yI0 CHCTEMY F€OMETPUUECKUX MPEACTAaBICHUH 00yJaromuxcs, pacupsis 1 yriayounss e€, oopa-
3ysl IPOYHbIE MHOXKECTBEHHBIE CBSI3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzyudenue reomerpum orBoautcsa 2 yaca B Henento B 10 kiacce u 1 yac B Henento B 11
KJIacce, BCero 3a JiBa roga o0ydenus - 102 ydeOHbIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE NOHATUS CTEpEOMETpUH. TouKa, Ipsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHM U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECs, MTapaJICIIbHbIE U
CKpeluuBaroImuecs npsaMslie. [lapamienpbHOCTh NPSMBIX U IUNIOCKOCTEW B MPOCTPAHCTBE: Mapa-
JIeNIbHBIE MPAMBIEC B IPOCTPAHCTBE; MAPAILICIBHOCTh TPEX MPSAMBIX; MapAJUICIBHOCTD NPSAMON U
IJIOCKOCTHU. YTJbl C COHAIIPaBICHHBIMU CTOPOHAMM; YIOJ MEXAY INPSMBIMU B IIPOCTPAHCTBE.
[TapamienpHOCTB MIIOCKOCTEN: MapajllebHble TUIOCKOCTH; CBOMCTBA MapajlIEIbHbIX INIOCKOCTEH.
[Tpocreiimye npocTpaHCTBEHHbIE (YUTYPBI HA INIOCKOCTH: TETpa’Jip, KyO, napajuienenumnesn; mno-
CTPOEHUE CEYCHHUI.

[lepnenquKyISIPHOCTD MPSMOM M IUIOCKOCTH: NEPIEHIUKYISIPHBIE IIPSMBIE B IIPOCTPaH-
CTBE, NPsIMBbIE NApAJUIEIBHBIE U NEPIEHINKYJISIPHBIE K IUIOCKOCTH, IPU3HAK MEPIECHIUKYISPHO-
CTH NPAMOH M IUIOCKOCTH, TEOpEMa O IPSIMON NEPIEHIUKYJISIPHOW IJIOCKOCTU. YTJBI B IIPO-
CTPAHCTBE: YrOJ MEXAY IPSAMOM U INIOCKOCTBIO; JBYTPAHHBIN yroJl, JUHEHHBIN yroJl JBYTPaHHO-
ro yria. [IeprieHIUKyIsp U HAaKIIOHHBIE: PACCTOSIHUE OT TOYKHU JIO IUIOCKOCTH, PACCTOSTHUE OT
OpAMOM 10 MJIOCKOCTH, MPOEKIUs (UIrypbl Ha IUIOCKOCTh. [leprneHauKynspHOCTh IIOCKOCTEH:
IIPU3HAK NEPIEHIUKYIIPHOCTHU ABYX IUIocKocTel. TeopeMa o TpEX nmepneHuKyspax.

MHoOrorpaHHuKHu

IloHsAiTHE MHOTOIrPaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIITYKJIBIE U HEBBIITYK-
Jble MHOTOTPAHHMKH; pa3BEPTKa MHOrorpanHuka. Ilpusma: n-yrospHas npusma; rpaHd U OCHO-
BaHUs NPU3MBI; MpsiMasi U HaKJIOHHAs MPHU3Mbl; OOKOBas U IOJIHAs IOBEPXHOCTh Mpu3Mbl. [la-
pajuiesienuIie]l, TpsIMOYIOJIbHBIM NapajIesIeNunes U ero corcrea. [Iupamuna: N-yronpHas nu-
pamuza, rpaHd ¥ OCHOBAaHME MUPaMUIbl; OOKOBasl U MOJIHAsl MOBEPXHOCTh MUPAMUIbL; PABUIIb-
Hasi U yceu€HHas NMHUpaMuAa. DJIIEMEHTHl NpU3Mbl U nupamMuabl. [IpaBUiIbHbBIE MHOTOTPAHHUKH:
MOHSTHE MPAaBUIBLHOTO MHOTOTPAHHMKA; NMpPAaBWJIbHAsA NPU3Ma M IPAaBWIbHAsA NHUpaMUAaA; Ipa-
BUJIbHAS TPEYrojbHasi MUpaMuia U IPaBWIbHBIN TeTpasap; KyO6. [IpencraBieHue o mpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTa’dp, 10AeKadip U ukocayap. CedeHus Npu3Mbl U TUPAMU/IBL.

CuMMeTpuss B NIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, INPSAMOM, IIIOCKOCTH.
DNEeMEHTH CUMMETPUH B IMpaMuJax, apauieenuIe1ax, IpaBUIbHbIX MHOTOTPaHHUKAX.

Brruucnenue »eMeHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yribl. [lmomans 00koBoM
MOBEPXHOCTU U MOJHOW MOBEPXHOCTH MPSMOM MPU3MBI, IUIOIIAb OCHOBAHUM, TEOpeMa 0 OOKO-
BOM MOBEPXHOCTH MpsIMOM npu3Mbl. [1101mans 60K0BOM MOBEPXHOCTH U MOBEPXHOCTH IPABHUIIb-
HOW MUpaMH/Ibl, TEOpeMa o IUIomaau yceu€HHoi nupamuel. [lonsatue 06 o0béme. OOBEM nu-
paMHU/IbI, IPU3MBI.

[TonoGubIe Tena B mpocTpaHcTBe. COOTHOMICHHS MEXKIY TUIOMIAASIMHU MIOBEPXHOCTEH, 00h-
éMaMu OJJOOHBIX Tell.

11 KJIACC

Tesa BpaleHus



[{unuaapuyeckas MOBEPXHOCTh, 00pa3yromue MIIMHAPUYECKON MOBEPXHOCTH, OCh IIH-
JUHIPUYECKON MOBepXHOCTH. L{unmHap: ocHOBaHUS M OOKOBasi MOBEPXHOCTh, OOpasyrolias u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckas moBepXxHOCTh, 00pa3yroline KOHUYECKOW MOBEPXHOCTH, OCh U BEpILKHA KO-
HU4eckol noBepxHocTH. KoHyc: ocHOBaHUE U BeplllMHA, 00pa3yrolas U 0Ch; IIOMaab OOKOBOM
U TIOJTHOW MOBEPXHOCTU. Y CEUEHHBII KOHYC: 00pa3yIolfe U BhICOTa; OCHOBAHHUS U OOKOBas IMo-
BEPXHOCTb.

Cdepa u map: ueHTp, paauyc, 1uaMeTp; IIomaas HoBepXxHocTu cdepsl. B3anmuoe pac-
MOJIO’KEeHHE cephl U IITOCKOCTH; KacaTelbHas MJIOCKOCTh K cdepe; mIomaab chepsl.

N3o00pakeHue e BpalieHus: Ha II0CKocTU. Pa3BEépTka LUIMHIpA U KOHYCA.

KomOuHanuu Tten BpalieHWs ¥ MHOTOTPaHHMKOB. MHOIOIpaHHUK, OINHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUsI.

[Tonsitue 06 00béMe. OCHOBHBIE CBOICTBA 00BEMOB Tei. Teopema 00 00BEME MpsIMO-
YrOJIBHOTO TMapaiienienumneaa u cieactsus uz He€. O0bEM mumHapa, konyca. O0BEM 1Iapa u
1ok chepsl.

[Tono6ubie Tena B mpocTpancTBe. COOTHOLICHHS MEXY IUIOIMIAIIMU IOBEPXHOCTEH, 00b-
éMaMu MOJJOOHBIX TEJl.

Ceuenus muMHApa (MapajuleIbHO U MEPHEHAMKYISIPHO OCH), CEUEHHUs KOHyca (mapas-
JIeIbHOE OCHOBAHUIO U MPOXO/IAIIEE YEPE3 BEPILINHY), CEUEHUS 111apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MI0CKOCTH U B IpocTpaHcTBe. CII0XKEHNE U BBIYMUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha yucio. Pa3noxkeHue BeKkTopa Mo TpEM HEKOMILIaHapHbIM BekTopam. IIpaBuio ma-
pamnenenunena. Pemenue 3a1a4, CBA3aHHBIX C MPUMEHEHUEM IPAaBUJI JEHCTBUI C BEKTOpPaMH.
[IpssMmoyronbHas cucteMa KOOpAuHAT B npocTpancTBe. Koopaunatel Bekropa. [Ipocreitmue 3a-
Jlayl B KOOpJIMHATAX. YTOJ MeXay BekTopamu. CKajasipHOe MPOU3BEIECHNE BEKTOPOB. Boruncie-
HUE YIJIOB MEXAY NPSMBIMH U IUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIM METOJ MpHU pEILICHUU
reOMETPUUECKUX 3aj1au.

IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS MPOrpaMMBbl yuyeOHOro npeamera «MaTemMaTuka» xa-
PaKTEpU3YIOTCS:

I'paxxnanckoe BocnUTaHHe:

Cc(OPMHUPOBAHHOCTBIO TPAXKAAHCKOM MO3MLMU OOyYaroIIerocss Kak aKTUBHOTO M OTBET-
CTBEHHOTO WJIeHa POCCHIMCKOro 0o0lIecTBa, MPEACTABICHUEM O MaTeMaTHYeCKUX OCHOBaX (pyHK-
LIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYP T'PakIaHCKOro obiiecTBa (BbIOOPSI,
OTIPOCHI U Tp.), YMEHHUEM B3aUMOJIEHCTBOBATh C COLIMATBLHBIMU UHCTUTYTaMH B COOTBETCTBUU C
uX (PYHKIMAMHU U Ha3HAYEHUEM.

IIarpuornyeckoe BoCIUTaHUE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON IpaKAaHCKOW MAEHTUYHOCTH, YBa)KEHUS K MPOLLIOMY
Y HACTOSLIEMY POCCHHMCKOM MaTEMaTHUKH, IEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHUSM POCCUM-
CKMX MaT€MaTHKOB U POCCUMCKOM MAaT€MaTUYECKOM IIKOJIBI, K UCIOJIIB30BAHUIO OTUX JOCTHXKE-
HUH B JPyruX HayKax, TEXHOJIOTHUSX, chepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:



OCO3HAHWEM JIYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapona; cCHOPMHPOBAHHOCTHIO HPaB-
CTBCHHOI'O CO3HAaHHsA, 3THYCCKOI'O IOBCACHHA, CBA3aHHOI'O C HpaKTI/I‘-IeCKI/IM HpI/IMeHeHI/IeM 0-
CTHKEHUU HAYKH W JESITEIIbHOCTBIO YYEHOr0; OCO3HAHHMEM JIMYHOTO BKJaJa B MOCTPOEHUE
YCTOMYHUBOTO OYayIIEro.

JcTeTnUecKoe BOCIIUTAHHE:

3CTCTUYCCKHUM OTHOLIICHUEM K MI/Ipy, BKJIFO4Yas 3CTCTI/IKy MaTeMaTHU4YCCKUX 3aKOHOMepHO-
CTei, 0OBEKTOB, 3a/1a4, PEIICHUN, PACCYKIACHHI, BOCOPUUMYUBOCTHI0 K MAaTEMaTUYECKUM ac-
MEeKTaM pa3IMYHbIX BUJOB UCKYCCTBA.

duznyeckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS MPUMEHATh MaTeMaTUYeCKUe 3HAHUS B MHTEpEcax 370po-
BOTO M 0€301acHOro 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3I0POBBIO (3710pOBOE
NYMTaHue, COATAaHCUPOBAHHBIA PEXKUM 3aHATUH U OTABIXA, PETYJIsIpHas GU3NYecKas aKTUBHOCTH);
(U3UYECKOTO COBEPIICHCTBOBAHUS, IPH 3aHATHSAX CIIOPTHBHO-O03J0POBUTEIBHON ACSITEIBHO-
CTBIO.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYIOTIOOUS; MUHTEPECOM K pPa3InYHBbIM
chepaM npodeccHOHATBLHON NIEeITEIbHOCTH, CBA3aHHBIM C MATEMATHKON M €€ MPHIIOKCHHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oymymiei mpodeccun u peaan3oBbIBaTh COOCTBECHHBIC
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHIeCKOMY 00pa30BaHUIO U CaMO-
00pa30BaHUIO HA MPOTSHKEHUM BCEH JKM3HU; TOTOBHOCTHIO K aKTUBHOMY YYAaCTHUIO B PELICHUU
MPaKTUYECKUX 3a7]a4 MAaTEMAaTUYECKOW HAIIPaBJIECHHOCTH.

IKo0rnYecKoe BOCIUTAHNE:

C(l)OpMHpOBaHHOCTI)IO BKOHOFH‘IGCKOﬁ KYJH)TypI)I, IIOHUMAHHUECM BIJIMAHHUA COIIUAJIBHO-
SKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOTHONM U COLMAIBHON Cpe/ibl, OCOZHAHUEM IJ10-
0aJIbHOTO XapakKTepa dKOJOTHYECKUX MPoOJIeM; OpUCHTAIIMEH Ha TPUMEHEHHE MAaTeMaTHUCCKUX
3HaHMUM JUIsl pelIeHMsl 3a1a4 B 00J1aCTH OKPY Karollel Cpe/ibl, JIaHUPOBAHUS IOCTYIIKOB U OLIEH-
KM UX BO3MOKHBIX TTOCHEACTBUN I OKPYXKAKOIIEH CPEAbL.

LleHHOCTH HAYYHOI0 MO3HAHHUA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3-
BUTHSI HAYKH M OOIIIECTBEHHOM MPAKTUKH, TOHUMaHUEM MaTeMaTHYECKON HayKu Kak chephl ye-
J'IOBCLIGCKOI\/JI JACATCIIbHOCTH, DTAIlOB eé paSBI/ITI/Iﬂ U 3HAYUMOCTU IJIA pa3131/1T1/151 OUBHUJIN3allNH,
OBJIQJICHHEM SI3BIKOM MAaT€MAaTUKU U MAaTEMaTUYECKON KyJIbTypOl Kak CpPeJCTBOM MO3HAHUS MU-
pa; TOTOBHOCTBIO OCYHIECTBJISATH NPOEKTHYIO U MCCIENOBATENbCKYIO JIEATEIbHOCTh UHAUBUIY-
QJIBHO U B IPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MerTanpeaMeTHbIE Pe3yIbTaThl OCBOSHUS MPOTrPaMMBbl yueOHOTO mpeaMeTa «MaremaTHKa
XapaKTePU3YIOTCS OBJAJICHUEM YHHBEPCATbHBIMU HO3HAGAMEbHBIMU OCUCMEUIMU, VHUGED-
CANbHBIMU KOMMYHUKAMUBHBIMU OCUICTNBUAMU, YHUBEPCATIbHBIMU PeYIAMUBHBIMU OeliCMBUSMU.

1) Vhusepcanvhvle noznasamenvusle oeticmeust, obecnevusaiom Gopmuposarue 6a308blx
KOZHUMUBHBIX NPOYECco8 00yYawmuxcs (0ceoeHue Memooo8 NOZHAHUSL OKPYICAIOujeco Mupa;
NPUMEHEHUE JI02UYEeCKUX, UCCIe008AMEeNbCKUX ONepayull, YMeHull pabomams ¢ ungopmayuetl).

ba3zoBble Jlornyeckue 1ecTBUA:

e BBIIBIIATH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH MATEMAaTHYECKUX OOBEKTOB,

MOHSATHUI, OTHOLICHUH MEXIy MOHATUAMH; (DOPMYTHUPOBATH OINPEICIICHUS MOHSITHH;



yCTaHaBIIMBATh CYIIECTBEHHBIN MPHU3HAK KJIacCU(PUKAIIMN, OCHOBAHUS ISl 00001eHus
Y CpPaBHEHUS, KPUTEPUU TPOBOJMMOI0 aHAJIU3A;

BOCIPUHUMATh, (OPMYIUPOBATh U MPeoOpa3oBBIBATH CYXKIACHUS: YTBEpAUTEIbHBIC U
OTpUIATENIbHbIC, EANHIUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

BBISBJISITH MATEMaTHIECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEYHsI B (paKTax,
JAHHBIX, HAOTIOJACHUSIX U YTBEPKICHUX; TIPeJIaraTh KPUTSPUU ISl BBISIBICHUS 3aKO-
HOMEPHOCTEHW Y IPOTUBOPEUHUIA;

JiefaTh BBIBOJIBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U WHIYKTHUBHBIX
YMO3aKIIOUeHUN, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOAMTH CAMOCTOATEIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKJIECHUH (IIpsIMbIe
U OT MPOTHUBHOIO), BBICTpAaUBaTh apryMEHTALIMIO, TPUBOJUTH MPUMEPHl U KOHTPIPHU-
Mepbl; 000CHOBBIBATh COOCTBEHHBIE CYXICHUS U BBIBO/IBI,

BbIOMpaTh CHOCO0 perieHus yueOHON 3aiauu (CpaBHUBATh HECKOJIBKO BapUaHTOB pe-
HIeHUs, BBIOMpaTh HanboJjiee MOAXOAAUIMHA C Y4ETOM CaMOCTOSITEIBHO BBIICICHHBIX
KpUTEPUEB).

Ba3oBble ucciie10BaTeJIbCKHE AeHCTBHUA:

UCIIOJIb30BaTh BOIPOCH! KaK MCCIIEIOBATEIILCKUI HHCTPYMEHT MTO3HAHUS; (OPMYITUPO-
BaTh BOIPOCHI, (PMKCUPYIOIIUE MTPOTHBOPEUHUE, MPOOJIEMY, YCTAaHABIUBATH UCKOMOE U
naHHOE, (HOPMUPOBATH THIIOTE3Y, APT'YMEHTUPOBATh CBOO IMO3UIIHI0, MHEHHE;
IPOBOJIUTH CAMOCTOSTENIBHO CIIAHWPOBAHHBIN SKCIIEPUMEHT, UCCIICAOBAHKE 10 yCTa-
HOBJICHHUIO OCOOEHHOCTEH MaTeMaTHYECKOTO O0BEKTA, SIBIICHUS, TIPOIECCA, BBISIBICHUIO
3aBUCHUMOCTEH MKy 00bEKTaMH, SIBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSITEIILHO (HOPMYITHPOBATH 00OOIIECHUS U BBIBOJBI 110 pE3yiIbTaTaM MPOBEIEH-
HOTO HAOJIFOJICHUS, UCCIICIOBAHUS, OIICHHBATh JOCTOBEPHOCTh MOJNYUYEHHBIX PE3yJIbTa-
TOB, BBIBOJIOB U 000OIIECHMIL;

MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKIKE BBIIBUTATH MPEATIONOKEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISBJISTH AePUIMTHI HHPOPMAINH, TaHHBIX, HEOOXOAUMBIX JIJIsi OTBETa Ha BOMPOC U
JUISL pellieHUs 3a1a4u;

BbIOMpaTh MH(OPMALIHIO U3 UCTOYHUKOB Pa3IMYHBIX THUIOB, AaHAIM3UPOBATh, CUCTEMA-
TU3UPOBATHh U UHTEPHPETUPOBATH HHGOPMAIIHIO PA3JIMUYHBIX BHIOB U (OPM IPEICTaB-
JICHUS;

CTPYKTYpPUPOBaTh WH(OpMaIUIO, MPEACTABIATh €€ B pa3IMUHBIX (HOpMax, UILTFOCTPHU-
poBaTh rpaduuecku;

OIICHUBATh HAIEKHOCTh MH(OPMAIIUU 110 CAMOCTOSITENIHHO C(OPMYITHMPOBAHHBIM KPH-
TEPUSIM.

2) VHueepcanvHbie KOMMYHUKAMUGHBIE Oelicmeus, 00ecneyusaom cQopmuposaHHoCmb
COYUANLHBIX HABLIKOG 00YUAIOUUXCAL.
Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CY)KJIEHHSI B COOTBETCTBUH C YCIOBUSIMH U LEISMHU
oO1IeHus; CHO, TOYHO, IPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX U MHCh-
MEHHBIX TEKCTaX, 1aBaTh MOACHEHUS IO XOAYy PELIEHUs 3aJaud, KOMMEHTUPOBATh I10-
JTY4YECHHBIH pe3ynbTaT;



B X0/ 00CYKJIEHHs 331aBaTh BOIPOCHI 0 CYLIECTBY 00CYKIaeMOii TeMBI, IPOOJIEMBI,
perraeMoi 3a1adu, BBICKA3bIBATh WJCH, HAICJICHHBIC HA TOMCK PEUICHUs; COIOCTaB-
JSTh CBOM CYXICHHS C CYKICHHUSMHU JIPYTMX YYAaCTHHMKOB JMANOra, OOHapyXKUBaTh
pas3yIn4me U CXOJACTBO MO3UIHIA; B KOPPEKTHOU (hopMe (OpPMYIHPOBATH PA3HOTIACHS,
CBOM BO3PaKCHUS;

NPECTABIATh PE3yIbTAaThl PEIICHHS 3a]1au, SKCIIEPUMEHTA, UCCIIEIOBAaHUs, MPOCKTA;
CaMOCTOSATENIFHO BBIOMpPATh ()OPMAT BBICTYIUICHHUS C y4ETOM 3a/1ad NPE3CHTAlUd U
0COOCHHOCTEH ayUTOPHH.

CoTpyanunuecTBo:

INOHMMAaTh M HCIOJIB30BaTh MPEUMYILIECTBA KOMAHJHOW W WHIUBHIYAILHOW PabOTHI
NpY PEeIICHUH Y4eOHbIX 33a[a4; MPUHUMATh 1IeJIb COBMECTHOM EATENbHOCTH, INIAHUPO-
BaTh OPraHU3AIMI0 COBMECTHOU pabOTHI, pacipenaensiTh BUIbl paboT, T0roBapuBaThCs,
00CyXIaTh MpoLecC U Pe3ysbTaT paboThl; 0000IIaTh MHEHUST HECKOIBKHX JIFO/ICH;
y4acTBOBAaTh B IPYMIOBBIX (hopmax paboThl (00CyKaeHUsI, 0OMEH MHEHUH, «MO3TOBBIC
IITYPMBI» M WHBIC); BBINOJIHATH CBOIO YacTh PabOTBHl M KOOPIWHHUPOBATH CBOM JICH-
CTBHSI C JAPYTUMH WICHAMH KOMaHIbI; OIICHWBAaTh Ka4eCTBO CBOETO BKJIAJa B OOIIUIT
IPOAYKT IO KPUTEPHUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHSI.

3) Vuueepcanvnoie pecynamuenuvie oeticmaus, 06ecneuusaronm Gopmuposanue CMviClo8blx

YCmMAaHOB0K U JHCU3HEHHbIX HABLIKOB JIUYHOCNIU.
Camoopranusauus:

COCTaBJIATH IJIaH, ITOPUTM PELICHUS 3aJjauH, BBIOUPATh CIIOCO0 pelIeHus ¢ y4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEK-
TUPOBATh BAPHAHTHI PEHICHUHN C YIETOM HOBOM MH(OpPMAIIHH.

CaMOKOHTPOJIb:

BJIaJI€Th HaBBIKAMHU IO3HABaTENIbHOW pedeKCHM KaK OCO3HaHMs COBEPILAEMbIX ACH-
CTBUH U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB; BIAJAETh CIOCOOAMU CaMOIIPO-
BEPKHU, CAMOKOHTPOJISI IIPOLIECCa U PE3yNbTaTa PELIEHUS MaTEMAaTUYECKON 3a/1auH;
IPEBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PEIIEHUU 3a]la4l, BHOCUTH
KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JAaHHBIX, HalJCHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBHME PE3yJbTaTa LEIH U YCIOBHUSIM, OOBSICHATH MPUYHHBI TOCTH-
KEHHUS WIN HEJOCTH)KEHHUS Pe3yibTaToOB JESATEIbHOCTH, HaXOMUTh OLIMOKY, JaBaTb
OLICHKY TPUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

OHCpI/IpOBaTL IMOHATHUAMUA: TOYKA, IIpsAMast, IMIOCKOCTb.
HpI/IMeHHTL AKCUOMBI CTCPCOMETPUHN U CICACTBUA U3 HUX IIPU PCIICHUU IT'COMETPUUCCKUX

3a1ad.

OHepI/IPOBaTI) MOHATHUAMU: MAPATJICIIBHOCTE U NECPICHAUKYIAPHOCTD MPAMBIX U IIJIOCKO-

CTEN.

KﬂaCCI/I(bHHHpOBaTB B3aUMHOC paCIIOJIOKCHUC NTPAMBIX U IUIOCKOCTEM B IpOCTPAHCTBE.



OnepupoBaTh MOHATUSAMU: JIBYTPAHHBINA yroj, IPaHU JBYTPAHHOIO yIia, pedpo JBYrpaH-
HOTO yIJIa; JIMHEHHBIN YToJI ABYTPAaHHOTO YIJia; TpajycHas Mepa IBYTpaHHOTrO yria.

OnepupoBaTh MOHATHUSMH: MHOTOTPAaHHHUK, BBIYKJIBIA M HEBBITYKJIBIH MHOTOTPAaHHUK,
3JIEMEHTHl MHOTOTPAHHUKA, IPaBUJIbHBI MHOT'OIPaHHHUK.

Pacrnio3HaBaTh OCHOBHBIE BMJIbl MHOTOTPAaHHUKOB (IIMPaMUAQ; MPHU3Ma, MPSIMOYIOJIbHBIHI
napajuienienumnes, Kyo).

KnaccugpunupoBarb MHOTOTpaHHUKH, BHIOMpast OCHOBAHUS JJIsl KIIACCU(PHUKAIMH (BBITYK-
Jble ¥ HEBBIIYKJIble MHOIOIPDaHHMKH; INPaBHJIbHbIE MHOIOIPDAaHHMKM; IpPSIMbIE M HAKIOHHBIE
IPU3MBI, TapajlIeIenuIe Ibl).

OnepupoBaTh MOHATUAMH: CEKYIAs TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB.

OOBSICHATH IPUHIMIIBI IOCTPOEHUS CEUEHUH, UCIIONb3Yys METO/L CIIEI0B.

CrpouTh ceueHHs MHOTOI'PAaHHUKOB METOAOM CJIEJO0B, BBIIOJIHATH (BBIHOCHBIE) IIIOCKUE
YepTEKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (DUTYDP: BUJ] CBEPXY, COOKY, CHHU3Y.

Pemate 3amaun Ha HAXOXJIEHUE T€OMETPUYECKUX BEIHYMH MO 00paslam WM ajlropuT-
MaM, MPUMEHSS W3BECTHBIC aHAJTMTHYECKHE METOJIBI NP PEIICHUHN CTaHAAPTHBIX MaTeMaTH4de-
CKHUX 3a/1a4 Ha BBIYMCICHUE PACCTOSHUN MEXAY ABYMS TOUKaMHM, OT TOUKH /10 MPSAMOMN, OT TOUKH
JI0 TUIOCKOCTH, MEX]y CKPEIIUBAOIIUMUCS MPSMBIMHU.

Pematp 3a1aun Ha HaxOXJAEHHE T'€OMETPUUECKUX BEJIMYUH MO oOpa3uam WM ajlropuT-
MaM, MPUMEHSS W3BECTHBIC aHAJTMTHYECKHE METOJIBI NP PEIICHUHN CTaHAAPTHBIX MaTeMaTH4de-
CKUX 3a/lad Ha BBIUMCIIEHHE YIJIOB MEXIY CKPELIMBAIOIIUMUCS MPSAMBIMH, MEXIY NPsIMON U
IUIOCKOCTBIO, MEXY IJIOCKOCTSIMHU, IBYTPAHHBIX YIJIOB.

Boruncnate 00bEMBI U IIJIOLIAAN TOBEPXHOCTEW MHOTOTPAaHHUKOB (IIpU3Ma, MUpaMuja) ¢
npUMeHeHHEM (OPMYIT; BBIUUCIIATH COOTHOIICHHUS MEXY TUIOIMAASIMUA TTOBEpXHOCTEH, 00BbEMa-
MM 110/100HBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MOHATUAMU: CUMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMET-
pUH; LIEHTP, OCh U TUIOCKOCTh CHMMETPUHN (UTYPHI.

W3Bnekarp, npeoOpa3oBbIBATh U MHTEPIPETUPOBATH HHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpruuecKux (purypax, npecTaBICHHYIO Ha YepTeKaxX U pUCYHKaX.

[TpumeHsTH TeOMETpUUYECKHE (aKThI Ul pEIIEHUs] CTEPEOMETPUUECKUX 3a/1ay, peAarnoia-
rarolIMX HECKOJIBKO I1aroB peIIeHHUs, €ClId YCIOBUS IPUMEHEHUS 3aJjaHbl B IBHOU Qopme.

[IpuMeHsTh TpoCTeHIIne MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPY PELIEHUHU CTEPEOMETPUUECKUX 3a]ad.

[TprBOANTE IpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPO/IE U KHU3HH, PACIO3HA-
BaTh IPOSIBJIEHUE 3aKOHOB F'€OMETPUU B HUCKYCCTBE.

[TpyuMeHsTh MOSyYyeHHbIE 3HAHWS Ha MPAKTUKE: aHATU3UPOBaTh pEajbHbIE CUTyallMH U
IOPUMEHATh W3yYEHHBbIE MOHATHUSA B MPOLECCe MOKMCKA PELIeHUs MaTeMaTH4ecKu chopMylIupo-
BaHHOH NMPOOJIeMbl, MOJIEIMPOBATH peallbHbIE CUTYallMU Ha sI3bIKE T€OMETPUH, UCCIIEA0BATh M0-
CTPOEHHBIE MOJIEJH C UCIIOJIb30BAaHUEM I€OMETPUUECKUX TOHATUI U TEOpEM, anmnapara anreopsl;
pelaTh NpaKTUUECKHUE 3aJa4l, CBA3aHHbIE C HAXOXKICHHEM F€OMETPHUUECKUX BEIHUUH.

11 KUIIACC

OHepI/IPOBaTI) MOHATHUAMU: HOUIHMHAPUYCCKAs IMOBCPXHOCTD, o6pasy}onme MUJIMHAPHUYC-
CKOM MOBEPXHOCTH; IIMIMHJIP; KOHUYECKasi IIOBEPXHOCTh, 00pa3yrolre KOHMUECKOW MOBEPXHO-
CTH, KOHYC; cheprueckasi IOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (LUIUHAP, KOHYC, cdepa u map).



OOBSCHATH CITOCOOBI TTOJTyYCHHSI TEJT BpaIICHUSI.

KnaccudunupoBats B3auMHOE pacioioKeHue cepbl U MI0CKOCTH.

OnepupoBaTh MOHATHUSMU: IMAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CETMEHTA;
IIaPOBOM CJIOHM, OCHOBAHKE IIIAPOBOTO CJIO0sI, BBICOTA IIAPOBOTO CJIOS; MAPOBOW CEKTOP.

Bbrauciate 00bEMBI U TUIOMIAAN TIOBEPXHOCTEH TEN BpallleHHs, TEOMETPUYCCKUX TEl C
npuUMEeHEHUEM (HOPMYIL.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHWK, BIUCAHHBIA B c(hepy W OMHCAHHBIN OKOJO
cdepsr; chepa, BIEcaHHAs B MHOTOTPaHHUK HITH TEJIO BPAIICHUSI.

BBIUUCIIATE COOTHOMICHUS MEXIY TUIOIIAASMUA TOBEPXHOCTEH W 00BbEMaMH IMOJTOOHBIX
Te.

N300paxarh n3ydaembie QUTYpbl OT PYKH U C MPUMEHEHHEM IMPOCTBIX YEPTEKHBIX HH-
CTPYMEHTOB.

BBINMONHATE (BBIHOCHBIC) TUIOCKUE YEPTEKH M3 PUCYHKOB IMPOCTHIX 00BEMHBIX (DUTYP: BUI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUSI TEJ BPAIICHHSI.

W3BiiekaTh, HHTEPIPETUPOBATL U MPEOOPA30BBHIBATE MHPOPMAITUIO O MPOCTPAHCTBEHHBIX
TreOMETPUYCCKUX (PUTYpax, MPEICTABICHHYIO Ha YEPTEIKAX U PUCYHKAX.

OnepupoBath MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BEITIONHATE AEWCTBHS CIOXKEHHS BEKTOPOB, BEIYUTAHUS BEKTOPOB M YMHOXKEHHUS BEKTOPA
Ha YHCJI0, OOBICHATH, KAKUMU CBOMCTBAMM OHH 00JI1a/1af0T.

[TpuMeHSTH MPaBUIIO NapaJLICIICHIITe .

OnepupoBath MOHITUSMU: JIEKAPTOBBI KOOPAMHATHI B TIPOCTPAHCTBE, BEKTOP, MOYJIb BEK-
TOpa, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA, YTOJI MKy BEKTOPAMH, CKASIPHOE TIPOU3BE-
JICHUE BEKTOPOB, KOJUTMHEAPHBIE M KOMITJIAHAPHBIC BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPa HA YUCIIO, YTOJI MEXKIY BEKTOpaMH,
CKaJIIPHOE TIPOU3BE/ICHUE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJJTMHEAPHBIM BEKTOPaM.

3amaBaTh TUIOCKOCTh YPABHCHHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[TpumeHsTh TeOMeTpruYecKue (DaKTHI IS PEIICHUST CTEPEOMETPUUYCCKUX 3aj1ad, MPeroia-
TaroIMX HECKOJIBKO IIaroB PEIICHUs, €CIIU YCIOBUS IPUMEHEHUS 3aJ]aHbl B IBHOM opme.

Pemarp mpocrteiiime reoMeTpudeckue 3a/1a4il Ha MPUMEHEHUE BEKTOPHO-KOOPINHATHOTO
METO/Ia.

Pemath 3amaun Ha TOKA3aTEIhCTBO MATEMATHICCKUX OTHOIICHUH U HAXOXICHHE TEOMET-
pPUYECKHX BEJMYUH MO 00pa3iiaM WU aIrOpUTMaM, IPUMEHSST U3BECTHBIE METO/IbI TIPU PEIICHUN
CTaHJapPTHBIX MAaTEMaTUYECKHUX 3a]1a4.

[TpuMeHSTh TPOCTEHININE MPOTPAMMHEIC CPEJICTBA H JIIEKTPOHHO-KOMMYHHUKAIIHOHHBIC
CUCTEMBI IIPH PEIICHUU CTEPEOMETPUICCKHX 3a]1ad.

[TpuBOIUTE IPUMEPHI MaTEMATHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KU3HH, PACIIO3Ha-
BaTh MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS Ha MPAKTUKE: aHATU3UPOBATH PEaJbHBIC CHTYAIlMH U
MPUMEHSTh W3YYCHHBIC IMOHSATHSA B TPOIECCE MOMCKA PEHICHUS MaTeMAaTHYECKH CHOPMYITUPO-
BaHHOU MPOOJIEMBI, MOJIETTUPOBATh PEANbHBIE CUTYAllMH Ha S3BIKE TEOMETPHUH, UCCIEA0BAThH TO-
CTPOEHHBIE MOJIEJH C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TIOHATHUH U TeOpeM, amnmnapara ainreopsi,
pelIaTh NPAaKTHYSCKHUE 33]Ja9H, CBA3aHHBIC ¢ HAXOXKICHHEM I'€OMETPHUYSCKIX BEITHYMH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
1 BBenenue B ctepeoMeTpuio 10 bubmmorexa LIOK
A P P https://m.edso0.ru/1c209e37
[Ipsimble ¥ MIIOCKOCTH B TPOCTPAHCTBE. bubnnorexka HOK
2 . 12 1
[MapamienbHOCTh MPSIMBIX M TIOCKOCTEH https://m.edso0.ru/1c209e37
3 [leprieHAMKYIAPHOCTD NPAMBIX U 12 bubnnoreka HOK
IUIOCKOCTEN https://m.edso0.ru/1c209e37
4 VYTl MeXAy NPSIMBIMHU U TITIOCKOCTSIMU 10 1 bubmmorexa LIOK
ORAY TP oeKoe https://m.edso0.ru/1c209e37
bu6mmoteka [IOK
M 11 1
> HOTOTPAHHIIE https://m.edso0.ru/1c209e37
bu6nuoreka [IOK
N 1
0 OObEMbI MHOTOTPaHHHIOB o https://m.edso0.ru/1c209e37
7 [ToBTOpEHME: CCUCHHMS, PACCTOSHUS U YIJIbI 4 1 bubmiorexa LIOK
OBTOPCHHE: CCHEHITL, paceto a https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
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11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Kourpoubusie IIpakruueckue
NMPOrpaMMblI Beero odpa3oBaTe/bHbIE
padoThI padoThbI
pecypchbl
1 Tena BpalteHust 12 bubmorexa HOK
patt https://m.edsoo.ru/1c209e37
bubmuoreka [JOK
2 O0né 5 1
PEMBLTEN https://m.edsoo0.ru/1c209e37
3 BekTopsl 1 KOOPAUHATEI B IPOCTPAHCTBE 10 1 bubmorexa HOK
P PA poCTP https://m.edsoo.ru/1c209e37
4 [ToBTOpEHHE, 0000IICHUE, 7 1 bu6mmoreka [JOK
CHCTEMATU3aLMs 3HAHUI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAM- 34 3 0

ME



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

10 KJIACC
N Kosaun4vecTBo 4acoB Jlara DJIeKTPOHHBbIE HU(POBHIE
u/n Tema ypoka Beero Kourpoubnble IIpakTHyeckue wayenus o0pasoBaTe/bHbIE
padoTbI padoThbI pecypcbl
OcCHOBHBIE IOHATHUS CTEPEOMETPHUU:
TOYKa, IpsiMasi, JI0OCKOCTh, IPO-
1 ctpancTBo. [IpaBuiia uzo0paxxeHus 1 bubnuorexa [HOK
Ha PUCYHKaX: U300pa)KeHUsI II0C- https://m.edsoo.ru/aecc77cd
KOCTEH, MapajijiesIbHbIX MPSIMbIX
(OTpe3KOB), cepeaAHBI OTPE3Ka
[TonsATHS: nepecekaromuecs MI0c-
2 KOCTH, nepecixaronmeca npsimasi v 1 bubnuorexa LOK
https://m.edso00.ru/2d8a9c99
IJIOCKOCTh
[TonsiThst: nepecekaronyecs Mniaoc-
3 KOCTH nepecixafomnziﬂ npsMas u 1 bubmorexa LIOK
’ https://m.edsoo.ru/db685e73
IJI0CKOCTh
3HaKOMCTBO C MHOTOI'paHHHKAMHU,
4 n300pa’keHre MHOTOIPaHHUKOB Ha 1 bubmuoreka [JOK
pPHCYHKaxX, Ha IPOEKIIMOHHBIX Yep- https://m.edso0.ru/a63959%d
Texax
HauanbHble cBesieHHs 0 KyOe U 1H-
5 pamuze, ux pa3§épTKI/I u 131/0;[6111/1. 1 bubmmorexa LIOK
’ https://m.edsoo.ru/b30dff38
CeueHnst MHOTOIPaHHUKOB
HauanbHbie CBeJI"eHI/ISI 0 KyOe U nu- BuGnmorexa LOK
6 pamune, uX pa3BEPTKU U MOJICIIH. 1

CeueHnst MHOIOTPAaHHUKOB

https://m.edsoo.ru/3d8ffd32
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ITousiTue 00 aKCHOMATHYECKOM I10-

7 CTPOECHHUH CTEPEOMETPUH: AKCUOMBI bubmmorera LIOK
https://m.edso0.ru/Occ5c4fe
CTEPEOMETPUU U CIEACTBUS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM TI0-
8 CTPOCHUH CTEPEOMETPUH: AKCUOMBI Brbmmorexa LIOK
https://m.edso00.ru/239c8ch4
CTEPEOMETPHUHU U CIECACTBUS U3 HUX
[TonsiTrie 06 akCHOMaTHYECKOM T10-
9 CTPOCHUU CTEPEOMETPHH: aKCHOMBI bubmmorexa LIOK
https://m.eds00.ru/65c6b106
CTEPEOMETPHUHU U CIECACTBUS U3 HUX
[TonsiTrie 06 akCHOMaTHYECKOM I10-
10 CTPOECHUH CTEPEOMETPUH: AKCUOMBI bubmmorexa LIOK
https://m.edso0.ru/258fc245
CTEPEOMETPUH U CIEACTBUS U3 HUX
B3anmHOe pacnonioxkeHue npsiMbIX
1 B [IPOCTPAHCTBE: MEepPECeKaroIunecs, bubnmnoreka [JOK
napajuielibHbIe U CKPEIINBAIOIIHECS https://m.edso0.ru/1a2520f6
npsiMbIe
[TapannenbHOCTh NPSIMBIX U IJIOC-
12 KOCTEH B IIPOCTPAHCTBE: Mapail- bubmuoreka [JOK
JeTbHBIE TPSMbIE B IPOCTPAHCTBE; https://m.eds00.ru/93ad36b3
NapajyIeIbHOCTh TPEX MPSIMBIX
[TapannensHOCTD MPSIMBIX U THIOC-
13 KofTeﬁ B HpOCTpaHiTBei [Tapan- bubmmoreia HOK
. https://m.edsoo.ru/ee1d19b9
JeNbHOCTh MPSAMOU U MIIOCKOCTH
14 VYrael ¢ coHanpaBIE€HHBIMU bubnuoteka [JOK
CTOpPOHAMH https://m.eds00.ru/9f4071b9
15 Yron mexay NpssMbIMU B IIPOCTPaH- bubnmoreka [JOK
CTBE https://m.edsoo.ru/fe733862
16 Yron Mexay NpsSMBIMU B IPOCTPAH- bubnuotexa [JOK



https://m.edsoo.ru/0cc5c4fe
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CTBC

https://m.edso0.ru/2935a9a0

17 [TapanienbHOCTh IIIOCKOCTEM: bubmuorexa [JOK
napaJuiebHbIC ITIOCKOCTH https://m.edso0.ru/2e18f255
18 CBolicTBa napauiesIbHbIX bubmuorexa [JOK
IJIOCKOCTEN https://m.edso00.ru/e504d656
[Ipocreiiime NpoCTpaHCTBEHHBIE
19 (’pirypm Ha nnoixocin: TETpa’ap bubamorexa [OK
’ https://m.edso0.ru/4a28dc02
KyO, nmapasuiesnenumnes
20 [Moctpoenue ceuenunit Bubmmorexa IOK
https://m.edso0.ru/1d434d0f
21 [TocTpoenue ceueHuit bubmmorexa LIOK
https://m.edsoo.ru/ec26fe5d
KonTtponpsHas pabora o Teme
99 "ITpstMble ¥ MJIOCKOCTH B MPOCTPaH- bubnmnoreka HOK
crBe. [lapannensHOCTh NPSMBIX U https://m.edsoo.ru/9a0a9e56
10cKocTen"
[lepnieHAMKYASAPHOCTD MPAMOUN U
23 HJ'I(I))CKO(fFI/II}l"leppHeH)II/IKyIJ)If[pHBIe bubmmorexa LIOK
https://m.edsoo.ru/b19f6a5d
NpsSIMbIE B TIPOCTPAHCTBE
24 [Ipsimble mapasuienbHbIE U EpIIeH- bubnmnorexka HOK
JIMKYJISPHBIC K TUIOCKOCTH https://m.edsoo.ru/0ac11c95
IIpsimMble napasenbHble U EpIEH- bubmmoreka [JOK
25
JTUKYJISIPHBIE K TUIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHuKyIIpHOCTH bubnmnorexka HOK
HPSMOH ¥ TUIOCKOCTH https://m.edsoo0.ru/f85bfc46
97 [Ipu3Hak nepnesauKyJIsSpHOCTH bubmuoreka [JOK
PSIMO# U TUTOCKOCTH https://m.eds00.ru/79165d15
28 Teopema o psiMOii MepIIEHIUKY- bubnmoreka [JOK
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JIIPHOM TIIOCKOCTH

https://m.edso0.ru/635c5087

29 Teopema o mpsIMOM MEPICHANKY- bubmuorexa [JOK
JSIPHOH TUIOCKOCTH https://m.edso0.ru/bd3745f8
30 Teopema o mpsIMON MEPICHANKY- bubmuorexa [JOK
JISIPHOM TLIOCKOCTH https://m.edsoo.ru/7d18834b
IlepnenquKysip ¥ HAKJIOHHBIE: pac-
31 CTOSIHHE OT TOYKH JIO INTIOCKOCTH, bu6mmoreka [IOK
paccTosIHUE OT MPSAMOM 0 ILIOCKO- https://m.edsoo.ru/33c477d3
CTH
IlepnenquKyssip 1 HAKJIOHHBIE: pac-
CTOSIHHE OT TOYKH JIO INIOCKOCTH, bubnnoreka IIOK
32 .
paccTostHue OT MPSAMOM 70 TIOCKO- https://m.edsoo.ru/66fefadd
CTH
IlepnenquKymsip ¥ HAKJIOHHBIE: pac-
CTOSIHHE OT TOYKH JIO TNTIOCKOCTH, bubmmoreka [IOK
33 .
paccTostHue OT MPSAMOM 70 TUIOCKO- https://m.edsoo.ru/a5b7b8e3
CTH
[leprieHAUKYNAp M HAKIOHHBIE: pac-
34 CTOSTHUE OT TOYKH JI0 IJIOCKOCTH, bubmuotexa [JOK
paccTostHue OT MPSAMOM 70 TUIOCKO- https://m.edsoo.ru/dbee22bc
CTH
35 VYTrael B IPOCTPAHCTBE: YTOJI MEXIY bubnmoreka [JOK
IPSMOM U TIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj bubmmoreka [JOK
JIBYTPaHHOTO yIiia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroj, TUHEHHBINA yroi bu6muoreka [JOK
JBYTPaHHOTO yIiia https://m.edsoo.ru/c7c777ed
38 [lepnieHIUKYASIPHOCTD IJIOCKOCTEH: bubnmoreka [JOK



https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed

MPU3HAK NEPICHAUKYISIPHOCTH
JIBYX TIJIOCKOCTEH

https://m.edsoo.ru/ec3e2da3

[IepnieHAUKYIAPHOCTD INIOCKOCTEN:

Bbu6nuoreka [IOK

39 HPHHALK HepHer[HKyMpHOCTH https://m.edsoo.ru/ed9e2a8e
JIBYX IJTOCKOCTEH
[lepneHAuKyISIPHOCTD MIJIOCKOCTEM:
40 HpIESHaI(H HG;IHGEI[I/IKyJI}IpHOCTI/I bubnmorexa LIOK
” https://m.edsoo.ru/ba75dc57
JIBYX IJTOCKOCTEH
41 Teopema o Tpéx meprneHANKYIIpax bubnmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o0 TpEx mepHeHANKYIISIPAx bubnuoreia LOK
https://m.edso0.ru/52188a7d
43 Teopema o0 TpEX NepHEHAUKYIApaAX bubmmorexa LIOK
https://m.eds00.ru/9f246736
KonTponbhas pabota nmo remam
44 "IlepnieHIUKYJIPHOCTD MPSIMBIX U bubmuoreka [JOK
tockoctei" u " YTIBl MeX Iy Tpsi- https://m.edsoo.ru/5b971ef3
MBIMH U TUIOCKOCTAMHU"
[ToHATHE MHOTOTpaHHUKA, OCHOB-
HbIE 3JIEMEHTHI MHOTOT'PaHHHKA,
45 BBIMYKIIbIE U HeBHnyKnile MHOTO- Bubmmorexa LIOK
- https://m.edso0.ru/2d24e873
TPaHHUKHU; pa3BEPTKA MHOTOIPaH-
HUKa
[Ipu3ma: n-yronpHas npu3Ma; rpaHu
46 Y OCHOBaHUS IPU3MBbI; TIpsiMasi U bubnmoreka [JOK
HaKJIOHHAs MIPU3MBbI; OOKOBast U https://m.edsoo.ru/b4ad63ad
MOJIHASI TOBEPXHOCTH MPU3MBbI
47 [Tapannenenunes, MpsMOYTOTbHBIN but6mmoreka [IOK
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napauiCJICIMIICI U €ro CBOMCTBA

https://m.edso0.ru/8a7be683

[Tupamuna: N-yroipHas nupamua,
rpaHU ¥ OCHOBAHUE MTUPAMUJIBL; 00-

48 KOBasl ¥ MOJIHAsl TOBEPXHOCTH M- Brbmmorexa LIOK
B https://m.edsoo.ru/fblcd0a5
paMuU/Ibl; IpaBUIIbHAS U yCeUEHHAs
nupamuja
[IpaBuIBHBIE MHOTOTPAHHUKH: TI0-
HATHUE MPABUILHOTO MHOTOT'PaHHU-
Ka; IPaBWIbHAS IPU3Ma U IIPABUIIb- bubnnorexka HOK

49
Has MUpaMK/Ia; IpaBUIIbHAS Tpe- https://m.eds00.ru/074c8865
yroJbHas MUpaMUIa U IPABUIbHBIN
TeTpa’ap; Kyo
IIpencraBienue o mpaBUIbLHBIX

50 MII;OFOFpaHHI/IKaXZ OiTaBle, J0J1eKa- bubnuorexa LOK

https://m.edsoo.ru/a0fdd5bf
5P Y UKOCAdIP.
CummeTpusi B IPOCTPAHCTBE: CUM-
METpHSI OTHOCUTEIBHO TOYKH, MPsi-

51 MO, TJTIOCKOCTH. DJIEMEHTHI bu6mmoteka [IOK
CUMMETPHHU B IIHPaAMHJIAX, https://m.edsoo.ru/b9e777d9
napajuiejenuneaax, npaBUiIbHbIX
MHOTOTPaHHHUKAX
Brruncnenue 3;1eMEHTOB MHOTO-

52 IPaHHUKOB: pEOpa, TuaroHauu, yr- bubmmorexa LIOK

’ https://m.edsoo.ru/6cdbecef
JIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
MOJIHOW MTOBEPXHOCTHU anMOI:I Bumiorexa [IOK
53 MIPU3MBI, TUTOIIAh OCHOBAaHUM, TEO-

pema o 60KOBOI MOBEPXHOCTH Mps-
MOM MPU3MBI

https://m.edsoo.ru/37d84157
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[Tnomans 60KOBOI MOBEPXHOCTH U
HOBEPXHOCTH MPABUIILHOW ITHPAMH-

bu6nmoreka [IOK

>4 JIbI, TEOpEMa O ILIOIIa 1 OOKOBOM https://m.edso0.ru/5603e30b
MOBEPXHOCTH YCCYEHHON MTUPAMUIBI
55 KonTpomnpHas paboTa mo Teme bubnmoreka [JOK
"MHOrorpaHHuKu" https://m.edso0.ru/a95f5c04
N bubmuorexa [JOK
5 Houstre 06 obpiue https://m.edsoo.ru/7ad0020b
57 O0BEM TUpaMu bl bubmorexa [IOK
https://m.edso00.ru/235171b3
58 O0BEM upamMuIbI bubnuoreia LOK
https://m.edsoo.ru/f47dfefd
59 O0BEM TUpaMHUIBI bubmorexa [IOK
https://m.edso00.ru/79¢10312
60 O0BEM TUpaMUIBI bubmorexa [IOK
https://m.edsoo.ru/2faadc3f
N bubmnoreka IJOK
o1 OOBEM mpH3MEI https://m.edscIJlo.ru/79853608
n bubmorexa [JOK
62 O0bEM npH3MEL https://m.edso00.ru/1e053890
N bu6nuoreka [IOK
63 OObEM mpu3Mb https://m.edsclalo.ru/482d3f51
64 KoHnTtponbhas paborta mo teme bubmorexa [JOK
"O0BEMBI MHOTOIPaHHHUKOB" https://m.edso00.ru/28a6573c
55 | movegessnmet, Hoompoenmeone Brmaorera LIOK
veHI B MHOTOPAHHIKE https://m.edsoo.ru/098bedad
66 [ToBTOpeHue, 06001IeHNE CHCTeMA- bubnmoreka [JOK
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TU3alus 3HaHUM. Beruucnenue pac-
CTOSTHUI: MEXIYy JBYMSI TOUKaMHU,
OT TOYKH JI0 PSIMOM, OT TOYKH J0
IIJIOCKOCTH, ME¥K/ly CKPEIINBAIOIIN-
MUCS IPSMBIMU

https://m.edsoo.ru/f7792ba9

67 Hrorosast KoHTpOJIbHAS paboTa 1 bubmmorexa LOK
https://m.edso00.ru/b9146bc0
[ToBTrOopenue, 0600IIEHNE crCTEMa-
THU3aUus 3HaHWW. Beruucienue yr-
JIOB: MEXY CKPEIIMBAIOIIUMHUCS bubmuorexa [HOK
68 . 1
HPSMBIMH, MKy TIPSIMOU H TIOC- https://m.eds00.ru/56765e8b
KOCTBIO, IBYTPAHHBIX YIJIOB, YIJIOB
MEXAY MIIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpa3zoBaTejbHbIE
n/n Bceero U3YyYeHUS
padoTbI padoThbI pecypchl
Cdepa u map: ueHTp, paauyc,
1 WaMeTp; IJI0MIAIb TOBEPXHOCTH 1 bubnmorexa LIOK
A b oA P https://m.edsoo.ru/0341bc2b
cdepbl
B
, | P |
’ https://m.edsoo.ru/bed12a43
KOCTb K cepe; miomanb chepbl
3 N3o6paxkenune chepsl, mapa Ha 1 bubmuorexa [HOK
wiockoctu. CeueHus mapa https://m.edsoo.ru/bc15f7{2
[unuaapudeckas MIOBEPXHOCTD,
00pa3yromue MUJINHIPUIECKOM bubmuorexa [JOK
4 1
MOBEPXHOCTH, OCh IIHJIHHIpPUYC- https://m.edso00.ru/6054b8c1
CKOM MOBEPXHOCTH
[unuaap: ocHOBaHUS U OOKOBast
5 MOBEPXHOCTh, 00pa3yrolas 1 oCh; 1 bubnmnorexka HOK
[UIOIIA1b OOKOBOM U MOJHOU MO- https://m.edso0.ru/188f6216
BEPXHOCTH
N300pakenne nuIuHApa Ha MII0C-
. Pa3Bé . Ce-
;| et e |
P ’ https://m.edso0.ru/016e25eb
napauIeIbHOW HITH TIEPIICH/THKY-
JSIPHOM OCH ITUITMHAPA)
7 Konnueckast moBepxHocTh, 00pa- 1 bubmmoreka [JOK

3YIOIIUC KOHHYECKOM ITOBCPXHO-

https://m.edsoo.ru/c94ba09b
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CTH, OChb U BEPIINHA KOHUYECKOU
IIOBEPXHOCTHU

Konyc: ocHOBaHue u BepiMHa,

Bbu6nuoreka [IOK

8 06paiy10ma51 u f)CB; iomanap 0o- https://m.eds00.ru/897dd3b2
KOBOM W MOJIHOHM MTOBEPXHOCTH

0 | mescoms comommmnt Gorontn Bnmorera 1IOK

’ https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
N300paxeHne KoHyca Ha MI0CKO-
ctu. Pa3BépTka konyca. CeueHust
10 KOHYca (HJfOCKOCTbI}(]) rapaiesb- bubmmorexa LIOK

. ’ https://m.edsoo.ru/Obdelbe8
HOI OCHOBAHMIO, Y TNIOCKOCTBIO,
IPOXOJAIIEH Yepe3 BEPIINHY)

11 KomOunanus ten BparieHus u bubnuoreka [IOK
MHOTOTPaHHHKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, OIMCaHHBIN OKO-

12 70 cepsr; chepa, BIUCAHHAS B bubmuotexa [JOK
MHOTOTPaHHHK WJIM B TEJIO Bpalie- https://m.eds00.ru/0b136158
HUS

13 [ToursTue 06 06bEMe. OCHOBHEIS but6mmoreka [IOK
CBOMCTBAa 0OBEMOB TEI https://m.edso00.ru/26a03fb7

14 O0béM UIMHIpa, KOHYCA bubmorexa HOK

’ https://m.eds00.ru/5513d87b
N bubmmorexa [JOK

15 ObEm mapa u mowmas chept https://m.edsoo.ru/d189bde2
[TogoOHBIE TENa B MPOCTPAHCTBE. BuGnmorexa LOK

16 COOTHOIIICHUS] MEXKTY TUIOIIAISIMHU

MMOBEPXHOCTEH, 00bEMaMH 1O100-

https://m.edsoo.ru/810cfleb
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HBIX TCJI

KonTponbhas pabota no remam

17 "Tena Bpamenus" u "OObeMbI bubmorexa HOK
. https://m.edsoo.ru/4a33a8ab
TeN
18 BekTop Ha MJI0CKOCTH U B TIPO- bubmuorexa [JOK
CTpaHCTBE https://m.edsoo.ru/5caefclb
19 CroxeHue ¥ BRIUMTAHUE BEKTOPOB bubnuoreia LOK
https://m.edso0.ru/23f4f089
20 YMHOKEHHE BEKTOpa Ha YUCII0 bubmmorexa LIOK
https://m.edsoo.ru/dee379eb
Paznoxenue Bekropa 1o Tpém He-
21 KOMILJIaHAPHBIM BeIIzTopaMl.p bubnmorexa LIOK
https://m.edsoo.ru/a28fd74e
[TpaBuiio mapannenenunena
Pemenne 3ama4, CBSI3aHHBIX C
22 HpI/IMeHeHI/I:M IIpaBWJI JEUCTBUH € bubmmorexa LIOK
https://m.eds00.ru/5a827900
BEKTOpaMHU
KoopnnHaTHO-BEKTOPHBINA METO
23 npniimeﬁun reOMefpnqecm/Ix " bubmmorexa LIOK
https://m.edsoo0.ru/d3alfe30
3a/1a4y
[IpssMoyrosibHas cucTEMa KOOPIU-
24 HaT B ITpocTpaHcTBe. KoopanHaThl bubnmnorexka HOK
BekTopa. [Ipocreiiiue 3aqa4un B https://m.edsoo.ru/48db7058
KOOpJIMHATAX
VYron mexay Bektopamu. Ckasp- bubnmoreka [JOK
25
HOE MPOU3BEICHHE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yrios Mexay nps- bubmmoreka [JOK
MBIMH ¥ TIOCKOCTSIMHU https://m.edsoo.ru/8efbe78e
27 KoHnTtponbHas pabota 1o Teme bubmmoreka [JOK
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"BeKTopbl 1 KOOPAMHATHI B IPO-
crpaHctse"

https://m.edsoo.ru/77c22fc5

[ToBTOpenue, o6o0IIEHNE U CH-

28 creMmaru3anus 3HaHu. OCHOBHBIS 1 bubmuorexa [JOK
¢Gurypsl, hakThl, TCOPEMBbI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPHUH
[ToBTOpEHME, 000OIIICHUE U CH-
29 creMmaru3anus 3HaHu. OCHOBHBIS 1 bu6mmoteka [IOK
¢urypsl, hakThl, TCOPEMBbI Kypca https://m.edso00.ru/078cd184
TUTAHUMETPHH
[ToBTOpEHME, 000OIIICHUE U CH-
cTeMaTu3alysa 3HaHuH. 3agaun bu6nuoreka [IOK
30 1
IUIAHUMETPUH U METOJIbI UX peliie- https://m.edsoo.ru/7491efe0
HUS
[ToBTOpenue, o6o0IIEHNE U CH-
31 cTeMaTu3alus 3HaHuM. 3agauu 1 bubmorexa [JOK
TUTAHUMETPHH ¥ METOBI UX perlie- https://m.edsoo.ru/4dffda97
HUS
[ToBTOpenue, o6o0IIEHUE U CH-
32 creMatu3anus 3HaHui. OCHOBHBIE 1 bubmorexa [JOK
¢burypsl, GpaxTsl, TEOpEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEeOMETPUHN
33 Wrorosast kKoHTpoJbHASA paboTa 1 bubmmorexa LIOK
https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 006001IeHNE U CU- 1 bu6muoreka [JOK
CTeMaTH3aIlHsI 3HAHUI https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* MaTtematuka: anrebpa 1 Hayajla MaTeMaTHYeCKOro aHaiausa, reomerpus. ['eomerpust, 10-11

kiaccel/ Atanacsia JI.C., byry3zos B.®., Kagomues C.b. u npyrue, AkunonepHoe o01miectBo «3-
natenbcTBO «IIpocBenienue

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

I'eomerpusa YMK JI. C. Aranacss, B. ®@. byry3os, C. b. Kagomues 10-11 knaccsl

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
but6mmoreka [JOK
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