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AHHOTAIMSA

PaGouas nmporpamma cocTaBjieHa Ha OCHOBAaHUU CIIEAYIOIIUX HOPMATUBHBIX TOKYMEHTOB:
o  denepanbHbiii 3akoH «O0 006pazoBanuu B Poccuiickoit deneparun» ot 29.12.2012 roga Ne 273-
O3 (¢ UBMEHEHUSIMU U JTOTIOJTHEHUSIMH );
e @enepanbHbIi rOCyIapCTBEHHOTO 00Pa30BaTEIBHOIO CTAaHAAPTA CPEAHETO 00IIero 00pa3oBaHus
(yTBepxeH npukazoM MuHucTepcTBa oOpazoBanus U Hayku PO Ne 413 ot 17 mas 2012 rona);
e [lIpuka3 Munucrepcrsa nmpocseuienust Poccutickoit @enepaunn ot 12.08.2022 Ne 732 “O
BHECEHUU U3MEHEHUI B (pe/iepalibHbII rocyAapCTBEHHBIM 00pa30BaTENIbHbIN CTaHIAPT CPETHETO
o01m1ero 00pa3oBaHus, yTBEPKICHHBIN MPUKa30M MUHHCTEPCTBA 00Opa30BaAHUS U HAYKH
Poccuiickoit ®eneparuu ot 17 mast 2012 r. Ne 413” (3apeructpuposan 12.09.2022 Ne 70034)
OcHoBHast 06pa3zoBaTenbHas porpaMma cpensero odmiero oopazosanus MbOY CIII Ne 35;
PaGouas nporpamma Bocniutanuss MbOY CLL Ne35
Vueobnsbiii miman MBOY CIII Ne35;
®denepanbHas paboyas mporpaMma o yueOHomy npeamety «I eomeTpusi». yriayOneHHbIH YPOBEHb

Cpoxk peanu3aluy IporpaMMsl — J1Ba y4eOHBIX rojia
[To yue6nOoMy tutany MBOY CIL Ne35 na nzydenue yuebnoro npeamera B 10 kimacce orBoautes o 3 yaca
B Hexenro B 11 kimacce 3 yac B HeZeEro.

IHHOACHUTEJIBHAA 3AIIUCKA

I'eomeTpust ABIIsSIETCS OAHUM U3 6A30BBIX KYPCOB Ha YPOBHE CPEHEr0 001ero o0pa3oBaHus, Tak Kak
o0ecrieunBaeT BO3MOKHOCTD HU3YUCHUA JUCHUILIIUH CCTGCTBGHHO-HayT{HOfI HAITpaBJICHHOCTHU U IPECAMCTOB
ryMaHUTapHOro IMkiaa. IlocKonbKy JIOTMUecKOoe MbIIIIeHHe, (OopMUpyeMoe TpU  H3YYEHUH
O6y‘-IaIOHII/IMI/IC$I MOHATHHHBIX OCHOB TCOMETpHH, IIPU AOKA3ATCIBCTBE TCOPEM M IMOCTPOCHUHN LCIIOYKHU
JIOTUYECKUX YTBEP)KICHHUI NPU PEIICHUH I€OMETPUYECKHUX 3a]ad, YMEHHUE BBIIBUraThb U ONPOBEPraTh
TUIOTE3bl HCIIOCPEACTBCHHO HCIIOJB3YIOTCA IIpU PCHICHUH 3ada4 CCTCCTBCHHO-HAYYHOI'O 1IHKJIa, B
YaCTHOCTH (PU3MUECKUX 3ajau.

Ilenb ocBoeHUst mporpaMMbl yueOHOro Kypca «['eomeTpus» Ha yriyOJ€HHOM YpOBHE — pa3BUTHE
WH/MBUYAIBHBIX CIIOCOOHOCTEH OOydaromuxcsi NMpH M3YYEHUH TEOMETPUH, KaK COCTaBIISIOLICH
npenMeTHoM obOnactu «MaTtemaThka U HHPOpMaTHKa» yepe3 o0ecrieueHrne BO3MOKHOCTH MPUOOpPETEHUS
U UCMOJIb30BaHUs Oosiee IiTyOOKMX IeOMETPUYECKUX 3HAHUU W JeWCTBU, ClelU(pHUUHBIX T€OMETPUHU, U
HEOOXOAUMBIX JJIsl YCHEIIHOro INpOo(eCCHOHAIBHOIO 00pa30BaHMsA, CBA3aHHOIO C HCHOJIb30BAHUEM
MaTEMaTHKH.

[IpropuTeTHBIMU 3aJayaMy Kypca T€OMETpUM Ha YIIyOJEHHOM YpOBHE, PaCIIUpPSIOMIMMHU U
YCUJIMBAIOIUMH Kypc 6a30BOTO YPOBHSI, SBIISIOTCS:

paciidpeHe MpeICTaBiIeHUs] O TeOMETPUM KaK 4YacTH MHPOBOM KyIbTypbl M (hopMHpoOBaHHE
OCO3HAaHUs B3aMMOCBS3M F€OMETPUH C OKPYXKAIOIIUM MHPOM;

(hopMHpOBaHHE TIPEICTABIECHUS O IPOCTPAHCTBEHHBIX (PUTypax Kak O BaKHEHIINX MaTeMaTHYECKUX
MOJIENAX, TO3BOJISIIOIIMX ONMCHIBATH M M3ydaTb pa3HbIE SIBJIECHUS OKPYKAIOLIETO MHpa, 3HAHHE
MOHATUIHOTIO anmnapara 1o pasaeny «CtepeoMeTpus» yueOHOro Kypca reoMeTpHH;

¢dbopMHpOBaHHE YMEHHUS BIIAJIeTh OCHOBHBIMU IMOHATHUSMHU O HPOCTPAHCTBEHHBIX (UTypax M HX
OCHOBHBIMH CBOMCTBAaMH, 3HAaHHE TEOPEM, POPMYJI U YMEHHE X IPUMEHSTh, YMEHUS JOKA3bIBAaTh TEOPEMBI
Y HaXOJUTh HECTaHJAPTHBIE CIIOCOOBI peIlIeHUs 3a/1a4;

(dhopMupOBaHHE YMEHHI pacIIO3HABATh HA YEPTEKAX, MOJICTISAX U B PEATHHOM MHUPE MHOTOTPAHHUKH
U TeJla BpallleHUs, KOHCTPYUPOBATh FEOMETPUUECKHUE MOJIETIH;

CbOpMI/IpOBaHI/Ie IMOHUMaHHsA BO3MOXHOCTHU AKCHOMATHYCCKOI'0 IIOCTPOCHUA MATCMATHYCCKUX
TeopHii, GopMUpOBaHNE TOHUMAHUS POJIM AKCUOMATHKH TPH MTPOBEACHUH PACCYKICHHIA;



(dbopMUpOBaHHE YMEHHUS BIaJE€Th METOJAMH JI0KA3aTEIbCTB U AJITOPUTMOB PEIICHUS, YMEHUS UX
IIPUMEHSITh, IPOBOIUTH JOKA3aTENIbHbIE PACCYKIEHUS B XO/I€ PELLICHUS CTEPEOMETPUUYECKUX 3a]1a4 U 3324
C MPAaKTHYECKUM CoJiep>KaHueM, (OpMUPOBAHUE MPEACTABICHUS O HEOOXOJUMOCTH OKA3aTeNbCTB MpHU
00OCHOBAaHMU MaTEeMAaTUYECKUX YTBEPXKICHUH M POJIM AKCMOMATHKH B TPOBEICHUU JIEAYKTHUBHBIX
pacCyXIEHHUI;

pa3BUTHE U COBEPLICHCTBOBAHNE WHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEW 00ydaromuxcs,
M03HABATEILHON AaKTHBHOCTH, HCCIIENOBATENbCKUX YMEHHH, KPUTHUHOCTH MBILIUICHUS, HHTEpeca K
U3Y4YEHUIO T€OMETPUH;

¢dbopMupoBanue (pyHKIHOHAIBHOM IPaMOTHOCTH, PEJIEBAHTHOW M€OMETPUU: YMEHHUS PaclO3HaBaTh
NPOSIBJICHUSI TEOMETPHUYECKUX TMOHATHUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEAIbHBIX JKU3HEHHBIX
CUTyallusiX Y TpU U3YYEHUU JPYrUX YUeOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEM, MOJEIMPOBAHUS pEAIbHbIX CUTYyallUi, HCCIIEIO0BAaHUS IIOCTPOECHHBIX MOJEIEH,
MHTEPIPETALMH [TOJIyY€HHBIX PEe3yJIbTaTOB.

OCHOBHBIMHU COJIEp)KATENbHBIMU JHHUAMU YydeOHoro kypca «l'eomerpusi» B 10-11 kimaccax
aBIAIOTCS: «[IpsMbIe U TUIOCKOCTH B IPOCTPaHCTBEY, «MHOTrOrpaHHUKNY, «Tena BpaiieHus», «BekTopsl u
KOOpPJMHATHI B IPOCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo DPI'OC COO TpeboBaHME «yMETh OIEPUPOBATH IOHATHIMUY,
pEJIeBaHTHBIMHM T€OMETPUHU Ha yriayOJ€HHOM ypoBHE oOydenus B 10—11 kmaccax, OTHOCHTCS KO BCEM
COJIEP>KaTENIbHBIM JIMHUSIM Y4eOHOTO Kypca, a (GopMHpOBaHUE JIOTHUECKUX YMEHUU pacrlpenenseTrcs He
TOJIBKO IO COJEpXATelIbHBIM JIMHUSAM, HO W 1O rojaMm oOydyenus. CoaepxaHue 0Opa30BaHHA,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3ylbTaTaM ocBoeHusi @DenepalbHON pabouell MpoOrpamMMBbl,
pacnpeneniéHHbIM 10 ToAaM OO0yueHus, CTPYKTYPUPOBAHO TakKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM,
MPUHIMITHATIBHBIM BOIPOCaM 00ydYaromrecss oopaiiainch HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh
OBJIaJICHUE TEOMETPUYECKUMHU TOHATHUAMU U HaBBIKAMU IIOCJIEJIOBATEIBHO M IOCTYNAaTENbHO, C
COONIOZICHUEM TMPUHIIMIIA [PEEMCTBEHHOCTH, a HOBBIE 3HAHHS BKJIOYAaTh B OOIIYI0 CHUCTEMY
TE€OMETPHUECKUX TMPEJCTABICHUH OOYyYalOUIMXCs, paclupss u yroyomss e€, oOpa3ys NpodYHbIE
MHO>KECTBEHHBIE CBS3H.

[lepexon k U3y4eHHIO T€OMETPUU HA YII1yOIEHHOM YPOBHE [TO3BOJISIET:

co3math  ycnoBus g guddepeHnManud  OOy4eHMs, TOCTPOSHHUS  WHIAWBUAYAIbHBIX
00pa3oBaTEeNbHBIX MTPOTpaMM, OOecreuuTh YriIyOJEHHOE H3yYeHHE TE€OMETPUU KaK COCTaBIISIONICH
yueOHoro npenmMera «MaTeMaTHKay;

[IOATOTOBUTH OOYYaIOUIMXCs K MPOJIOJDKEHUIO U3yYeHUsI MaTEMAaTUKHU ¢ Y4€TOM BbIOOpa Oyayliei
npodeccun, obecneurnBas IPeeMCTBEHHOCTh MEKY OOIINM U NMPO(heCCHOHAIBHBIM 00pa30BaHUEM.

Ha uzyuenue yuebHOro xypca «I'eomerpusi» Ha yriayonéHHom ypoBHe oTBoautcsa 204 vaca: B 10
knacce — 102 yaca (3 yaca B Hezento), B 11 kmacce — 102 yaca (3 daca B Hezenio).

COJEP/KAHUE OBYYEHUA

10 KJJACC

IIpsMbIe U MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE TOHATUA CTepeoMeTpuu. Touka, mpsiMasi, MIOCKOCTb, MpocTpaHcTBO. [loHsTHE 00
AKCMOMATUYECKOM MTOCTPOCHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHUU U CIIEACTBUS U3 HUX.

B3anmHOe pacronokeHue MNpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIIUECS, MapajulelIbHbIE U
CerHII/IBaIOHII/IeCSI HpSIMI)Ie. HpI/ISHaKI/I CKpGHII/IBaIOIIII/IXCSI prIMBIX. HapaJ'IJ'ICJ'II)HOCTB pr[MBIX nu
IJIOCKOCTEN B MPOCTPAHCTBE: MapajUIeiIbHbIE NPSAMbBIE B IIPOCTPAHCTBE, NAPALIEIBHOCTh TPEX NPSIMBIX,
MapajuIeIbHOCTh TPSAMON U MUIOCKOCTH. [lapamensHoe W MEHTpaabHOE MPOSKTUPOBAHKE, N300paKEHNE
¢uryp. OCHOBHBIE CBOMCTBa MapaslieIbHOTO MPOEKTHpOBaHUS. M300paxkeHue Guryp B mapamienbHOU
HpOGKHI/II/I. yFJIBI C COHaHpaBHeHHBIMI/I CTOpOHaMI/I, erJ'I MG)K}Iy HpﬂMI)IMI/I B HpOCTpaHCTBe.
[TapannenpHOCTh IUIOCKOCTEM: TNapajulesIbHbIE IUIOCKOCTH, CBOWCTBA NAPAJUICNIBHBIX ILIOCKOCTEM.
[Ipocreitmme mnpocTpaHCTBEHHBIE (DUTYpHl HAa TUIOCKOCTH: TETPadap, MapaUIeNICTIUIel, MOCTPOCHHE
CEUCHUM.

[lepneHMKyYIAPHOCTD IPSIMOM U IIIOCKOCTH: MTEPIEHUKYIISIPHBIE ITPSIMBIE B TPOCTPAHCTBE, IPSMBIE
MapajuieNbHbIE U NEPIEHAUKYIISPHBIE K INIOCKOCTH, IPU3HAK NEPIEHAUKYISIPHOCTH MPSIMOM U INIOCKOCTH,
TeopeMa O MPsIMON MePIeHIUKYIIpHOM mIockocT. OpToroHansHoOe MpoekTupoBanue. [lepnenaukynsp u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU [0 IUIOCKOCTH, PAaCCTOSHUE OT MPSAMOU 0 IUIOCKOCTH, MPOEKIUS



¢burypel Ha MIOCKOCTb. [lepneHAMKYISIPHOCTh IUIOCKOCTEH: NPU3HAK MEPHEeHAUKYISPHOCTH ABYX
mrockocreil. Teopema o TpEX MepreHANKYIsIpax.

VYriael B IPOCTPAHCTBE: Yo MEXKAY NPsIMOM M TJIOCKOCTBIO, IBYTPAHHBIA YroJi, JUHEUHBIA yroi
JBYTPAHHOIO yria. TpéXrpaHHbli 1 MHOTOTrpaHHbIE yriibl. CBOWCTBA INIOCKUX YIJIOB MHOI'OIPAHHOTO yTJa.
CBolicTBa INUIOCKMX U JABYI'PAHHBIX YIVIOB TPEXI'PAHHOIO yria. TeopeMbl KOCMHYCOB M CHHYCOB JUIS
TPEXTPAHHOTO yIJIA.

MHororpaHHMKH

Bunbl MHOrorpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: Nn-yronpHas mnpusma, npsMas u
HaKJIOHHasi HpU3MbI, OOKOBas W IOJHAas MOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsMOyroiabHbIN
napajuieJienune]] 1 ero cBoiicrea. Kparuaiiiive myTy Ha MOBEpXHOCTH MHOTOrpaHHuKa. Teopema Ditnepa.
ITpoctpanctBenHas teopema Iludaropa. [lupamuna: N-yronbHas nupamujia, MpaBUiIbHAs U ycedyEHHas
nupamubl. CBoiicTBa pédep M OOKOBBIX I'paHel MpaBMIIbHONW mUupamMusl. [IpaBuIbHBIE MHOTOTPAaHHUKY:
IIpaBWIbHAs NpU3Ma U IIpaBWIbHAs NHUpPaMHUAA, IPABWIbHAs TPEYrojbHAas NUPAMUJA W IPABHIIBHBIN
TeTpa’p, Kyo. IlpeacraBienne o mpaBUIBHBIX MHOTOIPAaHHUKAX: OKTAdIP, JOACKAdP U HKOCAIP.

Bbluuciienue 371€MEHTOB MHOIOTPaHHUKOB: pEOpa, auaroHanu, yriasl. [linomans OGokoBoit
MOBEPXHOCTU W TIOJHON MOBEPXHOCTH MPSAMOW MPHU3MBI, IUIONIAJb OCHOBaHMIA, TeopemMa O OOKOBOM
IIOBEPXHOCTHU MpsiMOH Npu3Msl. [1nomane 60K0BOI MOBEPXHOCTH M TOBEPXHOCTHU MPaBUIIbHONW TMPaAMU/IBL,
Teopema O IUIOLA U YCEUEHHON TUPaMU/bl.

CuMMeTpHs B IPOCTPAHCTBE. DJIEMEHTHl CHMMETPHUH ITPaBUIIBHBIX MHOTOTPaHHUKOB. CUMMETpHUS B
MIPAaBUJIBHOM MHOIOTPDAHHHMKE: CHMMETPHs NapAJUICNICNNIENd, CHMMETPHUS IPAaBUIbHBIX IPU3M,
CUMMETpUS IPABWIBHOM MUPaMUIBIL.

BekTopbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHsA: BEKTOpP B IHPOCTPAHCTBE, HYJIEBOM BEKTOp, AJMHA HEHYJIEBOTO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHAIPABJICHHBIE W IPOTHUBOIIOJIOXKHO HAIIPaBICHHBIE BEKTOPBL. PaBEHCTBO BEKTOPOB.
JIeHCcTBHSI C BEKTOpPAaMU: CJIOKEHUE U BBIUUTAHUE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOXCHHE
BeKTOpa Ha yucio. CBoicTBa cilokeHUs BeKTopoB. CBOICTBAa YMHOKEHHUS BekTopa Ha uucio. [lonsrtue
KOMIUIaHapHble BeKTOpbl. IIpu3Hak kommuiaHapHOCTHM TpEX BekTOpoB. IIpaBwiio mnapamienenumnesna.
TeopemMa 0 pas3nokXEHUH BEKTOPA IO TPEM HEKOMIUIAHApHBIM BekTopaM. IIpsMoyrosnbHas cucrema
koopauHat B npocTtpaHcTBe. KoopamHatel Bekropa. CBA3b MEXAY KOOPAMHATAMU BEKTOpa W
KOOpJAMHATaMM TOYEK. YTOJI MeXAy BekTopamu. CKalsipHOE IPOU3BEAECHUE BEKTOPOB.

11 KJIACC

Tena Bpamenus

[ToHsATHS: IIMHAPHYECKAsT TTOBEPXHOCTh, KOHUYECKAsl MMOBEPXHOCTh, chepudecKasi IOBEPXHOCTD,
oOpasyromue mnoBepxHocTed. Tenma BpalleHMs: IMIMHAP, KOHYC, YCEU€HHBIH KOHYC, cdepa, ImIap.
B3anMHoe pacronokeHue cdepsl W IJIOCKOCTH, KacaTelbHasl TUIOCKOCTh K chepe. M3o0pakeHue Ten
BpallleHHs Ha MII0CKOCTH. Pa3BépTka nunuHapa u koHyca. CuMmeTpus cdepsl U mapa.

0O6BEM. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00BEME NMPSAMOYTOIBHOTO MapasuieNenuena
u caencTBus u3 He€. OObEM NpsAMON M HAKIIOHHOHN MPU3MBI, LIMIIMH/Ipa, TMpaMuIbl 1 KoHyca. O0BEM mapa
Y IIapOBOTO CETMEHTA.

KomOuHnanuu Ten BpaleHus 1 MHOrorpaHHukoB. [Ipru3ma, BiucaHHas B UIMHAP, ONMCaHHAs OKOJIO
mwmHApa. [lepeceuenne cdepsl u mapa ¢ iockocteio. Kacanue mapa u cdepsl miockoctsio. [orsTue
MHOT'OI'paHHHKa, OTIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAHHONH B MHOTOTPAHHUK WM TEJIO BpAILlEHUS.

[Tnomaas TOBEpXHOCTH IIMIIMH/IPA, KOHYCa, TUToImaab cepsl u e€ gacteil. [logodue B mpocTpaHCTBE.
OtHomenne o00bEMOB, MIoLaneil mNoBepxHocTed moAoOHbIX ¢uryp. IIpeobpazoBanue mo00us,
romoteTHsl. Perrenue 3a1a4 Ha MIIOCKOCTH € MCIIOJE30BAaHHEM CTEPEOMETPUIESCKUX METO/IOB.

[TocTpoeHne ceyeHMid MHOTOTPAHHHUKOB M TeJ BpALlCHHs: CeUeHHs IWIMHApa (HapayjieNbHO U
MEPIIEHINKYIISIPHO OCH), CEYCHHUsI KOHYca (MapajielbHbIe OCHOBAHHUIO M MPOXOSIIUE Yepe3 BEPIINHY),
CEUeHMs Iapa, METOIbl MOCTPOEHUS CEUEHH: METOJ CJe/l0B, METOJ BHYTPEHHEro NMPOEKTHPOBAHUS,
METOJI TTePEeHOCa CEKYIIEeH MIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrops! B mpocTpancTBe. Oniepanyu HaJl BEKTOpaMu. BekTopHoe yMHOKeHHE BEKTOpOoB. CBOHCTBA
BEKTOPHOT0 YMHOXKeHUs. [IpsMoyrosibHas cucreMa KOOpJIMHAT B MmpocTpaHcTBe. KoopAanHATHI BEKTOPA.
Paznoxenne BexTopa 1mo 6a3ucy. KoopmHaTHO-BEKTOPHBIA METO/I IPU PEIICHUU TeOMETPUICCKHX 3a/1a4.

JBHKEHHS B IPOCTPAHCTBE



JBwxenus mpoctpancTBa. OtoOpaxkeHus. JIBukeHus u paBeHCTBO ¢uryp. OOmme CBOMCTBa
JBYKEHUN. BBl ABMKEHUN: IApaJUIeIIbHBIN IEPEHOC, LIEHTPpaIbHAsl CUMMETPHUS, 3epKaJIbHasi CHMMETPHS,
MMOBOPOT BOKPYT Tipsimoii. [IpeoOpazosanus nmogodus. [Ipsmas u chepa Ditnepa.

IVNIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSI YUYEBHOI'O KYPCA «I'EOMETPUS
(YIJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJTHET'O OBIIIEIO OBPA3OBAHMSI

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskaaHcKoe BOCIHTAHHE:

c(hOPMUPOBAHHOCTh TPAXKIAHCKON TO3UIMH OOYYArOMIEToCcs KaK aKTHBHOTO M OTBETCTBEHHOIO
YJIeHa POCCHUMCKOTO OOIIeCcTBa, MPEACTABICHHE O MAaTeMAaTHYeCKHMX OCHOBaX (YHKIIMOHHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SIBJICHUH, TIPOIEAYP IPAKIAHCKOTO 001IecTBa (BEIOOPHI, ONIPOCHI M APYTOE), YMEHUE
B3aUMOJICHCTBOBATH C COIIMAIIBHBIMA HMHCTUTYTaMH B COOTBETCTBUU C UX (PYHKITUSIMU U Ha3HAYCHHEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOPMHUPOBAHHOCTh POCCHUUCKOM TPaXTAHCKOH MJICHTUYHOCTH, YBXKCHHS K IMPOILIOMY |
HACTOSIEMY POCCUHMCKOM MATEMATHUKH, LIEHHOCTHOE OTHOLICHHE K JIOCTHKEHUSM POCCUHUCKUX
MAaTeMaTUKOB W POCCHUMCKOM MAaTEeMaTUYECKON IIKOJbI, MCIOJb30BaHUE ATHUX JIOCTHIXKEHHH B JIPYTHX
HayKaX, TEXHOJIOTHSIX, chepax SIKOHOMHKHY;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAaHHE JYXOBHBIX ILIEHHOCTEM PpOCCHHWCKOIO Hapoja, CPOPMUPOBAHHOCTb HPABCTBEHHOIO
CO3HAHHUs, 3TUYECKOI'O IMOBEJCHUSA, CBSI3aHHOIO C MPAKTUUYECKUM IPUMEHEHUEM JOCTH)KCHUI HayKu U
JEeSATEIILHOCThIO YIEHOT0, OCO3HAHUE JIMYHOTO BKJIAJ[a B IIOCTPOSCHUE YCTOMYUBOTO OYIYIIETo;

4) >cTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYas JCTETHKY MaTEMaTUYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ad, PEeLICHUH, pacCcyKIeHUl, BOCOPUUMUYUBOCTh K MATEMAaTHUECKHUM aCIEeKTaM Pa3iIHnuHbIX
BHJIOB UCKYCCTBA;

5) pu3znyeckoe BocIUTAHUE:

c(OPMUPOBAHHOCTh YMEHHUS MPHUMCHATh MaTeMaTHYCCKHE 3HAHWS B HMHTEpPEcax 3J0pPOBOTO U
Oe3omacHOro oOpasa KH3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3JI0pPOBBIO (310pOBOE IHUTAHUE,
cOamaHCUpPOBAaHHBIA PEXHUM 3aHATUHA WM OTIbIXa, PEryjsipHas (U3HUYECKas aKTUBHOCTB), (pu3mUeckoe
COBEPIIEHCTBOBAHUE MPU 3aHITUAX CIIOPTUBHO-0310POBUTEIILHON JAEATEILHOCTHIO;

6) TpynoBOe BocnuTaHME:

TOTOBHOCTh K TPYAy, OCO3HAHUE IIEHHOCTU TPYIOMIOOUS, WHTEpeC K pa3iIudHbIM cdepam
MpoeCCUOHAIBHON JIEATETLHOCTH, CBI3aHHBIM C MAaTEMATUKON U €€ MPUJIOKEHUSIMU, YMEHHE COBEPIIAThH
OCO3HaHHBIH BEIOOp OyayIiel nmpodeccuu 1 pearn3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIIaHbI, TOTOBHOCTD
U CIOCOOHOCTh K MAaT€MAaTHUYE€CKOMY OOpa30BaHUIO M CaMOOOPA30BAHMIO HA MPOTSHDKCHUHM BCEHM KU3HH,
TOTOBHOCTb K AKTUBHOMY YYacCTHIO B PEIIEHUHU MPAKTUYECKUX 33]1a4 MaTEMaTHYECKOI HAPaBIEHHOCTH;

7) 3K0JI0rMYecKoe BOCIIUTAHME:

c(OPMHUPOBAHHOCTH IKOJIOTUYECKON KYIbTYphI, IOHUMAHUE BIMSHHS COLUATBHO-DPKOHOMUYECKUX
MPOIIECCOB Ha COCTOSIHHE TMPUPOJHON M COIMAIBHOM Cpejbl, OCO3HaHUE TI00aIbHOTO XapakTepa
HKOJIOTMUECKUX MPoOIeM, OpHEeHTallMs Ha TPUMEHEHWE MaTeMaTUYECKUX 3HAHUM A7 peuieHus 3a7ad B
00JIaCTH OKpYXKarloleh Cpelibl, MJIaHUPOBAHUE MOCTYIMKOB M OIEHKH WX BO3MOXXHBIX TMOCIEACTBUU IS
OKpY’Karollleu cpesl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 00IIECTBEHHOM MPAKTUKH, TOHUMAHUE MAaTEMaTHIECKON HAYKH KaK Cephl UeTTOBEYECKOM AeATEIHHOCTH,
9TanoB €€ pa3BUTHS M 3HAUYMMOCTH I PA3BUTHUS LUBWIM3AIMU, OBIAJCHUE SI3bIKOM MaTeMaTHUKU WU
MaTeMaTUYeCKOW KYJIbTYPOH KaK CPEeICTBOM TO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIISITH NMPOCKTHYIO U
HCCIIEA0BATENbCKYIO ACSITENbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe AeiCTBUS
Ba3oBble J1ornyeckue aeiicTBUA:



BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKK MAaTeMaTHYECKUX OOBEKTOB, MOHSATHUH,
OTHONICHUN MEXIYy NOHATUSIMH, (POPMYITHPOBATH ONPEACIICHUS TOHITHIA, YCTAHABIUBATh CYIIECTBEHHBIN
MpU3HAK KJIAacCU(pUKALMU, OCHOBAHUS 1151 0000IIEHUS U CPAaBHEHUSI, KpUTEPUHU ITPOBOAMMOIO aHAIIN34;

BOCIPUHUMATh, (OPMYITUPOBAaTH W  TPEOOpPa3OBBIBATH  CYXKACHUS:  YTBEPAUTEIBHBIE |
OoTpHUIaTeNIbHbIE, AMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3H U MPOTUBOpEUUs B (DaKkTax, JaHHBIX,
HAONIO/ICHUSAX W  YTBEPXKACHMSX, IMpeajaratb KPUTEPUU JUIS BBISIBICHUS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYU;

JenaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKHM, JEAYKTHMBHBIX M HMHIYKTHBHBIX
YMO3aK/IYEHUH, YMO3aKIIFOUEHUH 10 aHAJIOTUH;

MIPOBOAUTH CaMOCTOSITEIBHO JIOKA3aTebCTBA MAaTEMaTHYECKUX YTBEPXKACHWM (IpSAMbIE U OT
MPOTUBHOTO), BBICTPAMBaTh APTYMEHTAIIMIO, MPUBOJUTH MPUMEPbl U KOHTPHPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMpATh croco0® pemeHUs y4eOHOM 3amayM (CpaBHMBATh HECKOJIBKO BapHUaHTOB peEIICHUS,
BbIOMpaTh HanboJiee MOAXOSAIINN ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBarejbckue 1eHCTBUA:

HCIIOJIb30BaTh BOIIPOCHI KaK UCCIIEI0BATENIbCKUIM MHCTPYMEHT IMO3HAHUS, (POPMYIUPOBATH BOIIPOCHI,
¢buKcupyomue NpoTUBOpeUre, MpodIeMy, yCTaHaBINBAaTh HCKOMOE U JIaHHOEe, (OPMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBaTh CBOIO MTO3UIIMI0, MHEHUE;

IIPOBOJUTH CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, UCCIIEOBAHUE IO YCTAHOBJICHUIO
O0COOCHHOCTEN MaTeMaTHYeCKOro OOBEKTa, SIBICHMS, IMPOIECcCa, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

CaMoCTOSITeNNbHO (hOpMyIHpOBaTh 000OIIEHUST ¥ BBIBOJIBI IO pe3ylbTaTaM MPOBEIEHHOTO
HAOJIOACHUS, WCCICIOBAHUSA, OLIEHUBATh JIOCTOBEPHOCTh TIOJYYEHHBIX pE3yJIbTaToOB, BBIBOJOB U
000011IeHMI;

IIPOrHO3UPOBATh BO3MOKHOE PAa3BUTHE IPOLIECCA, a TAKXKE BBIABUTATh MPEAMNOJIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH AePUIMTHI HHPOPMAIUH, TaHHBIX, HEOOXOJUMBIX JJIsi OTBETAa HA BOIIPOC U JUTS PELICHHS
3aJ1a4y;

BbIOMpaATh UHGOPMAIUIO U3 UCTOUHUKOB PA3JIMYHBIX TUIIOB, AaHAJTU3UPOBATH, CUCTEMATU3UPOBATH U
WHTEPIPETHPOBATH HHPOPMAIIHIO PA3IMUHBIX BUIOB U (HOPM MPEICTABIICHNUS,

CTPYKTYypUpOBaTh HWHGOpMAIMIO, MPEICTaBIATh €€ B pa3iuuHbIX (opMax, HIUTFOCTPUPOBATH
rpaduyecku;

OILICHUBATh HAAEKHOCTh HH(DOPMAIIMH IO CAMOCTOSATEIHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIE yHUBepcaibHble YueOHbIe 1elicTBUS

Oo0menue:

BOCIPUHUMATH U (HOPMYIHUPOBATH CYXACHUS B COOTBETCTBUU C YCIOBHSMH U LIETSIMU OOIIEHUS,
SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTB CBOIO TO‘-IKy 3p€HI/I${ B YCTHI)IX N IIMCBMCHHBIX TEKCTaX, JaBaTb
MOSICHEHHUSI 110 XO/1y PelIeHHs 33/1a4i, KOMMEHTHPOBATh MOJIYYeHHBIH pe3yNnbTarT;

B XOJIc 00CYKJIEHHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBbI, IPOOJIEMBI, peIIaeMOi
3a/lauM, BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha TIOUCK pEIIEeHHUs, COIMOCTABIATH CBOU CYXICHHS C
CYXJACHUSIMU JIPYTHX YYACTHUKOB JIMAOra, 0OHapyKUBaTh pa3IN4ne U CXOJCTBO MMO3ULIUNA, B KOPPEKTHON
dbopMe hopMynTHpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

Hpe)ICTaBJ'ISITB peSYJ'II)TaTI)I peIHeHI/IH 3a1a4u, 3KCHepI/IMeHTa, HUCCIICJOBAaHNs, HpO@KTa,
CaMOCTOSITENTLHO BBIOMpPATh (opMaT BBICTYIJICHUS C YYETOM 3ajad TMPE3CHTAllMd U OCOOCHHOCTEH
ayTUTOPHH.

PeryasiTuBHble yHUBEpPCAJIbHbIC Y4eOHbIE 1efiCTBUA

Camoopranmu3anus:

COCTaBJIATH IUIAH, aJITOPUTM PELIEHUS 33/a4H, BHIOMPATh CIOCO0 peleHus] ¢ yUETOM UMEIOLIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH BAPHAHTHI PEILICHUN C
y4€TOM HOBOUM MH(pOpMaIuy.

CaMOKOHTPOJIb, JMOIHOHAJIBLHBIH HHTEJICKT:



BJIa/IETh HaBBIKAMM TIO3HABATEIBHOM pe(diekcun Kak OCO3HaHMsI COBEpUIaeMbIX JACUCTBUMA H
MBICITUTENIBHBIX TIPOIIECCOB, WX PE3yabTaTOB, BIAJAETh CIHOCOOAMH CAMOIPOBEPKU, CAMOKOHTPOJIS
IpolLecca 1 pe3yJsibTaTa pelieHusi MaTeMaTH4eCKON 3a1auH;

MPEBUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPHU PEIICHUN 33]]a49l, BHOCUTh KOPPEKTHUBHI B
JesITeNIbHOCTh HA OCHOBE HOBBIX 00CTOSITENIbCTB, IaHHBIX, HAWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OIICHUBATh COOTBETCTBUE pPE3ybTaTa LEIH U YCIOBHUSAM, OOBSICHITH MPUYHHBI JOCTHIKCHUS WIIH
HEJOCTHKEHUSI PE3yJIbTATOB JIEATEIbHOCTH, HAXOUTh OLIMOKY, 1aBaTh OLIEHKY IPHOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eATEJIBHOCTD:

MMOHUMATh U HUCIIOJIb30BAaTh MPEUMYILECTBA KOMAHAHON U MHAWBUIYaTbHOU pabOTHI MPHU pelIeHUuN
y4eOHBIX 3aj]la4, MPUHUMATH 1IeJIb COBMECTHOU NIEATEIHHOCTH, TUIAHUPOBATh OPTraHU3aIUI0 COBMECTHOM
paboTHI, pacpeesaTh BUABI pa0d0T, TOTOBAPUBATHCS, 00CYKIaTh MPOIIECC U pe3yIbTaT paboThl, 000011aTh
MHEHHS HECKOJIbKUX JIIOACH;

y4acTBOBAaTh B IPYMNIOBBIX opMax paboThl (00Cy)aeHUS, 0OMEH MHEHH, «MO3TOBBIE IITYPMBD) U
WHBIC), BBITIOJIHATH CBOKO YacTh PabOTHI M KOOPIUHUPOBATH CBOU JICUCTBHS C IPYTHMH WICHAMHU KOMAH/IbI,
OLIEHHUBATh Ka4€CTBO CBOETO BKJIA/1a B OOIIUI MPOIYKT 110 KPUTEPHSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU
B3aWMO/ICVCTBUS.

HNPEIMETHBIE PE3YJIbTATbBI

K konmy 10 kiaacca 00ydaronuiicss HAyIUTCS:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHM IIOHATHUSMHU CTEPEOMETPUM MpPU PEIIEHUU 3a1ad U
IIPOBE/IEHUU MaTEMaTUYECKUX PacCyKJICHHIH;

® [IPUMEHSTh aKCUOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX IIPU PELICHUN T€OMETPUUYECKHX 3a]a4;

e Kjaccu(UUIUpPOBaTh B3aMMHOE pPACIOJIOKEHUE TMPSAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, MPSAMBIX U IUNIOCKOCTEH B IPOCTPAHCTBE;

e CcBOOOJIHO OIIEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C YIJIaMH B IPOCTPAHCTBE: MEX/Y NPSMBIMU B
IIPOCTPAHCTBE, MEX]Y NMPSAMON U MIOCKOCTBIO;

e CcBOOOJHO ONEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOT'OIPaHHUKAMU;

e CBOOOJHO paclo3HaBaTh OCHOBHBIE BHUJABl MHOTOIPDAaHHUKOB  (IIpU3Ma, MUPaMUJA,
IPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo);

e KJjaccu(uIUpPOBaTh MHOIOIPAaHHUKH, BEIOUpPAsi OCHOBAHUS IS KJIaCCU(PUKALIUU;

e CcBOOOJIHO ONEPUPOBATH MOHATHIMM, CBI3aHHBIMHU C CEUEHHEM MHOI'OI'PAaHHUKOB IIOCKOCTBIO;

® BBINOJHATH MapajulelbHOE, IEHTPAJbHOE M OPTOrOHAJIBHOE MPOEKTHpPOBaHUE (UTYp Ha
IUIOCKOCTD, BBIOJHATH N300pakeHust (pUryp Ha MIOCKOCTH;

® CTPOWUTbH CEUEHHs] MHOTOTPAHHUKOB Pa3IMYHBIMH METOJAMHU, BBIOJHATH (BBIHOCHBIE) MIIOCKUE
YepTeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD: BUJI CBEPXY, COOKY, CHU3Y;

® BBIYMCIATH IUIOIIAAN MOBEPXHOCTEH MHOIOIPAaHHUKOB (IIpU3Ma, MHUpaMKia), TeOMETPUUECKUX
TeJ ¢ MpUMEeHeHueM (Gopmyi;

e CcBOOOJHO OINEPUPOBATH MOHATUSAMHU: CUMMETPHsS B NPOCTPAHCTBE, IIEHTP, OChb M IUIOCKOCTh
CUMMETPUH, LIEHTP, OCh U IIIOCKOCTh CUMMETPUHU (PUTYPBI;

e CBOOOJHO OINEpPUpPOBaTh MOHATHUSAMHU, COOTBETCTBYIOIIMMH BEKTOpaM U KOOpAUHATaM B
IIPOCTPAHCTBE;

®  BBINOJIHATH JIEHCTBUS HA/l BEKTOPaMH;

e pemare 3aJaud  Ha  JIOKA3aTeNbCTBO MAaTEMATUYECKMX OTHOLIEHMM UM HaXO0XKIEHHUE
reOMETPUUYECKUX BEJTMYMH, TPUMEHSISI U3BECTHBIE METO/IbI TP PEIICHUH MaTeMAaTUYECKUX 3a/1a4
MOBBIIIEHHOTO U BBICOKOTI'O YPOBHS CIIOKHOCTH;

® IIPUMEHATH NPOCTENUIINE IPOTPAMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI
IIPU PELIEHNUN CTEPEOMETPUUECKHX 3a/1a4;

® U3BJEKaTh, NPEOOPa3OBBIBATE M HWHTEPHPETHPOBATH HMH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYEeCKUX PUrypax, NpeACTaBIeHHYIO Ha YEPTEKaX U PUCYHKAX;

® TIPUMEHATH I[OJIyYEHHbIE 3HAHMUS Ha MPAKTUKE: CPaBHUBAThb U AaHAJIU3UPOBATh peasibHbIE
CUTyalluu, NPUMEHATH HU3yYEHHBIE IOHATHS B IPOILECCE IOUCKA PEUIEHUS MaTeMaTHYECKU
chopMyIUPOBAHHON MPOOJIEMBI, MOJAEIUPOBATH PEAIbHbIE CUTYallMd Ha SI3bIKE T'€OMETPHH,
HCCIIEI0BAaTh NTOCTPOCHHBIE MOJEIN C HUCIIOJIB30BAHUEM TI'€OMETPUUYECKUX IMOHATHH U TEOPEM,



anmnapara ajnreopsl, pelaTh NPaKTHUECKUE 3a]jauH, CBA3aHHbIE C HAXOKJICHUEM F€OMETPUYECKUX
BEJIMYNH;

® UMEThb MpPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPUM KaK COCTaBHOM YacTH
(GbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

K konmy 11 knacca o0yyaromuiicss HAy9uTCs:

e CBOOOJHO ONEPUPOBATH NOHATHUAMM, CBS3AHHBIMM C IWIMHIPUYECKOM, KOHUYECKOW U
ceprueckoil MOBEpXHOCTAMHU, OOBACHATH CIIOCOOBI MOTYUCHHS,

® OIEpPHUPOBATH MOHATHIMHU, CBSI3aHHBIMH C TEJIaMHU BpAIICHUS: [HJIUHIPOM, KOHYCOM, cepoit u
1apom;

® DPACHO3HABATh TeJa BpaleH!s (LUIMHIP, KOHYC, cepa U map) U 00bSICHATH CIIOCOOBI ITOJTyYESHHSI
TEJ BpAIllCHMUS],;

e KJaccu(UIMPOBATh B3aUMHOE PACIOJIOKEHHUE CPEPhI U TIIOCKOCTH;

® BBHIYUCIATH BEIUYMHBI AJIEMEHTOB MHOTOTPAHHUKOB M TeNl BpaIIeHUs, OOBEMBI M IUIOIIAIH
IIOBEPXHOCTE MHOTOTPAaHHMKOB U TEJI BPAIICHHs, I€OMETPUYECKHX TEJI C IPUMEHEHHEM
opmyu;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBS3aHHBIMH C KOMOMHAIMAMHU TeNl BpALICHUS U
MHOTI'OI'PaHHUKOB: MHOTOI'DAaHHMK, BIIMCAaHHBIN B cepy M OmMcaHHBIA OKolo cdepsl, chepa,
BIIMCAaHHAsl B MHOTOTPaHHUK WJIU TEJIO BPAICHMUS;

®  BBIYMCIATH COOTHOLIEHHS MEXKY IUIOLIaIIMU [TOBEPXHOCTEN U 00bEMAMHU MTOT00HBIX TE;

e u300pakaTh HM3y4aeMble (UTYpHI, BBHIMOIHATH (BHIHOCHBIC) IUIOCKHME YEPTENKH W3 PHCYHKOB
MPOCTHIX 00BEMHBIX (UTYpP: BHI CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHUS TEJl BPAIICHUS;

® U3BJICKaTh, HMHTEPIPETUPOBATH W TPEOOPa3OBbIBATH HMHGOPMAIMIO O MPOCTPAHCTBEHHBIX

reoMeTpHUECKUX (PUrypax, MpeJCTaBICHHYIO Ha YepTexkaxX U pUCYHKaX;

CBOOO/THO OIIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONlEpallM HaJl BEKTOpaMU;

3a/1aBaTh IVIOCKOCTh YPABHEHUEM B IEKapTOBOM CHCTEME KOOpPAMHAT;

pelars TeOMETPUYECKUE 3aJaYd HAa BBIYHUCICHHE YIJIOB MEXAY NPSMBIMH MU IUIOCKOCTSIMY,

BBIUHCIICHUE PACCTOSHUNH OT TOYKM JO IUIOCKOCTH, B IL€JOM, Ha NPUMEHEHHE BEKTOPHO-

KOOPJMHATHOI'O METOJIA IIPU PELLIECHUM;

e CcBOOOJIHO OIIEpUPOBATH NOHATUAMH, CBI3aHHBIMU C JIBUKEHHUEM B [IPOCTPAHCTBE, 3HATh CBOUCTBA
JIBHOKCHHH;

® BBINOJHATh M300pa’K€HHsI MHOTOTPAHHUKOB W TeJl BpAllleHUs NpPU MapauielbHOM MEpeHocCe,
LEHTPAIbHOM CHUMMETPHM, 3€PKaJbHOM CHUMMETPHHM, IPH IOBOPOTE€ BOKPYI IPSIMOM,
npeoOpa3oBaHus MOA00HUS;

® CTpOWUTH CEYEHHUS MHOTOIPAaHHHMKOB M TeNl BpAILlEHMS: CEUYECHUs IWIMHApa (MapauielbHO U
MEPIEeHIUKYJIIPHO OCH), CEUEHHUsl KOHyca (MapajielibHble OCHOBAHUIO M MPOXOJSIIME uYepe3
BEpILNHY), CEYECHNUS 11apa;

® HCIOJIB30BATh METOABI IOCTPOCHMSI CEUYEHUH: METOJA CIEAOB, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYIEN IIIIOCKOCTH;

® JI0OKa3bIBaTh T€OMETPUUYECKHUE YTBEPKICHUS;

® [IPUMEHATH FeOMeTpUYeCcKre (PaKThI JUIsl pELICHUS CTEPEOMETPUUECKUX 3aad, TPeIoIaralomnx
HECKOJIbKO 1I1aroB peIeHH s, €CJIM YCJIOBUS IPUMEHEHUS 3a/1aHbl B IBHOW U HEABHOM (hopme;

e pemare 3aJa4d  Ha  JIOKA3aTelIbCTBO MAaTEMATHYECKUX OTHOLIEHWM W HaXxOXKJIEHUE
TFE€OMETPUUYECKUX BEJINYUH;

® IIPUMEHATH IPOIPaMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHHUKAI[MOHHBIE CUCTEMBI IIPU PELLIEHUN
CTEPEOMETPUYECKHX 33]1a4;

® TIPUMEHATH IOJTYYEHHbIE 3HAHUS Ha MpPaKTHUKE: CpaBHMUBATh, AaHAIU3UPOBATh U OICHUBAThH
pealIbHbIE CUTYalluu, IPUMEHITh N3YUYEHHBIE NIOHSTHSI, TEOPEMBI, CBOICTBA B MPOLIECCE TIOUCKA
pellIeHns MaTeMaTuyecku chopMyIMpoBaHHONW MPOOJIEMbI, MOJEIUPOBATh PealibHbIE CUTYalluU
HAa SI3bIKE TEOMETPHUH, UCCIEA0BATh IOCTPOEHHBIE MOJENIN C UCIIOJIBb30BAHUEM I'€OMETPUUECKUX
MOHATUM W TeopeM, ammapara aireOpbl, peliaTh MpPaKTUYECKHWEe 3a7aud, CBSI3aHHBIE C
HaXO0XJAECHUEM T'€OMETPUUYECKUX BEJINYMH;

® UMeTh MpPEJACTaBICHUs 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUM KaK COCTAaBHOW YacTH
(dbyH1aMeHTa pa3BUTHSI TEXHOJIOTHH.

TEMATHYECKOE INTAHUPOBAHHUE



10 KUIIACC

KoJsn4yecTBO 4acoB DJIeKTPOHHbBIE
Ne  HamMmeHoBaHMe pa3jeioB (uudgposrbie)
/N | ¥ TeM NPOrpamMmbl Bcero Kontponnubie  IpakTuieckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesr
1 BBenenue B ctepeoMeTpuio 23 1
2 B3auMHoe pacnosnoxxeHue 6 1
MPSIMBIX B POCTPAHCTBE
[TapayeabHOCTh MPSIMBIX U
3 IIJIOCKOCTEH B 8
MIPOCTPAHCTBE
[TepneHAUMKYISIPHOCTH
4 NPSMBIX U IJIOCKOCTEH B 25
MIPOCTPAHCTBE
5 VYTIIBI ¥ pacCcTOSTHUS 16 1
6 MHOTOrpaHHUKH 7 1
7 BekTopbl B IpocTpaHCTBE 12
5 [ToBTOpEHHME, 0000IICHUE 1 5 5
CHCTEMAaTU3alMs 3HaHUI
OBIIEE KOJIMYECTBO 102 6 0
YJACOB I10 ITPOI'PAMME
11 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmenoBanmue
Ne (uudpossbie)
w/n f[a3lleJ10B U TeEM Beero Kontposbubie IIpakTnueckue 06pA30BATETBHBIE
porpamMmmsl padoThI padoThI pecypebi
1 AHanuTHueckas 15 1
T€OMETpUS
IToBTOpEHME,
2 00001IeHHE U 15 1
CHCTEeMAaTH3aIUs 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17 1
4 Tena BpaieHus 24 1
5 [1nomaam noBepxHOCTH 9 1
1 00BEMBI KPYTIIBIX TEJ
6 JBr>xeHus 5 1
IToBTOpEHME,
7 00001IeHHE U 17 2
CHCTEeMAaTH3aIus 3HaHUH
OBHIEE KOJIMYECTBO 102 8 0
YACOB I10 ITPO'PAMME
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