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HHOACHUTEJBbHAA 3AIINCKA

["'eomeTpus siBIII€TCSI OJHUM M3 6a30BBIX KYpPCOB Ha YPOBHE CpPEeHEr0 0011ero oopa3oBaHus,
TaKk Kak o00ecrneuyumBaeT BO3MOXHOCTb HM3y4YEHMsS JUCLUUIUIMH  E€CTECTBEHHO-HAY4HOM
HAIPaBJIECHHOCTH U IPEIMETOB I'yMaHUTapHOTrO LuKiIa. IIOCKONBKY JIOTHYECKOE MBILNUIECHUE,
dopmupyeMoe TpH HM3YYCHUH OOYYAIOIIMMUCS TOHSATHWHBIX OCHOB TI'€OMETPUH, NpHU
JI0OKa3aTeJIbCTBE TEOPEM M IIOCTPOCHUM LEMOYKHM JIOTUYECKMX YTBEPKICHHUHU IIPU pELIECHUU
FEOMETPUYECKHUX 3a/ad, YMEHHE BBIABUIAaTb M OIPOBEPraTb THUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIBb3YIOTCS NIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAYYHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3a/1a4.

Llens ocBoeHus mporpammbl yueOHoro kypca «l'eomerpusi» Ha yriayOn€HHOM ypOBHE —
pasBUTHE WHAMBUIYAIBHBIX CIIOCOOHOCTEH, OOYYaroLMXCs IpU H3YYEHUHM T€OMETPHM, Kak
COCTaBJIAIOLICH mNpeaMmeTHOM obnactu «MaremaTuka W MH(QOpPMAaTHKa» dvepe3 obecreueHue
BO3MOXXHOCTH TPUOOpETEHHsI M HUCIOIb30BaHUSI 0ojiee TITyOOKHX T€OMETPHUECKUX 3HAHUU U
NeHCTBUH, CeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(eCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 33/1a4aMU Kypca F€OMETPUHN Ha YIiyOIEHHOM YPOBHE, PACIIUPSIOIIUMU U
YCUJIMBAIOIIMMU Kypc 6a30BOro ypOBHS, SIBJSIOTCS:

paciupeHue peICTaBIeHHs O FTEOMETPUU KaK YaCTH MUPOBOU KyJIbTYpbl U (POPMUPOBAHKE
OCO3HAHHUs B3aMMOCBSA3U I€OMETPUH C OKPYKAIOILIMM MHPOM;

dopMHUpoBaHUE MPEICTABICHUS O IPOCTPAHCTBEHHBIX (UIrypaXx Kak O BaXKHEUIIMX
MaTEMaTHYECKUX MOJIEIISIX, TO3BOJISIOIINX OIMCHIBATh U U3y4aTh Pa3HbIC SIBJICHUS OKPYKAKOLIETO
MUpa, 3HaHUE MOHATUHHOTO anmnapara o pasaeny «CtepeomMeTpus» yueOHOro Kypca reOMeTpHH;

(dbopmMHpoBaHUE YMEHMS BJIaIeTh OCHOBHBIMU HOHATHSMH O MPOCTPAHCTBEHHBIX (UTypax U
UX OCHOBHBIMH CBOWCTBaMH, 3HAaHUE TeopeM, (OpMyJl M yMEHHE HUX IPUMEHATh, YMEHHUs
JIOKa3bIBaTh TEOPEMbI M HaXOJIUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3aay;

(dbopMUpOBaHHE YMEHHS pPACIIO3HABATh Ha 4YepTeXkaxX, MOJAENSAX U B pEallbHOM MUDE
MHOT'OI'PAHHUKH U TeJa BPALLEHUs, KOHCTPYUPOBATh FT€OMETPUUECKUE MOJIEIIH;

¢dbopmupoBaHue [IOHUMaHUs BO3MOKHOCTHU AKCHOMAaTH4YECKOI0 IIOCTPOEHUs
MaTeMaTUYeCKUX TEeOpHuil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKH IPU IMPOBEIECHUU
pacCyXIEHUI;

dopmMHpoBaHHE yMEHHUS BIAJETh METOJaMM JI0Ka3aTeIbCTB M aJIrOPUTMOB pELICHHUS,
YMEHUs KX MPUMEHATb, IPOBOJUTH JIOKA3aTCIIbHBIE pPACCYKIAEHUS B XOAEC PpELICHUsd
CTEpEOMETPUYECKUX 33Jad U 3aJad C T[PaKTHUYECKUM cojepkKaHueM, (popMHupoBaHUE
IpEJCTaBICHUs O HEOOXOJUMOCTH JOKa3aTeNbCTB MpPU OOOCHOBAHMM MaTeMaTHYECKHX

YTBep)K,Z[eHI/Iﬁ " POJIM aKCUOMATUKU B IMTPOBCACHUU NCAYKTUBHBIX paCCY)KHCHHﬁ;



pa3sBUTHE U COBEPUICHCTBOBAHWE HHTEUICKTYalbHBIX M TBOPYECKUX CIIOCOOHOCTEH
0o0yyaroIuxcsi, MO3HABATEIILHOM AKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTHU
MBILIIEHHS], UHTEpEeCca K U3y4EHHUIO T€OMEeTpUH;

dopmupoBaHne (DYHKIMOHAIBHOM TI'PaMOTHOCTH, PEIEBAHTHOW TIE€OMETPUU: YMEHMS
pacrio3HaBaThb MPOSBICHHUS T€OMETPUUECKUX MOHATHI, 00bEKTOB M 3aKOHOMEPHOCTEH B peabHBIX
KU3HCHHBIX CHUTYallMsIX W TpPU HU3YYEHUH JPYTUX Y4eOHBIX TIPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, MOJEIUPOBaHMs pEalbHBIX CHUTyalUH, HCCIEIOBaHMS
HOCTPOCHHBIX MOJIeNell, UHTepIPETaluy OTYYEHHBIX pPe3yIbTaToB.

OCHOBHBIMH COZIEpPKaTEIbHBIMU JIMHUSAMHU YueOHOTO Kypca «I'eomerpus» B 10—11 kmaccax
aBisAoTCs: «lIpsiMble M IJIOCKOCTH B MPOCTpaHCTBE», «MHOrorpaHHuku», «Temna BpaiieHus»,
«BeKTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/BHIKEHHS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH HMOHATHUIMU,
peJeBaHTHBIMU T€OMETPUU Ha yrayOnéHHoMm ypoBHe oOyuenust B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJIepXKATEIbHBIM JIMHUSAM Yy4eOHOTO Kypca, a (OPMHpPOBAHHE JIOTHUECKUX YMEHHM
pacripeiesisieTcsi He TOJIBbKO M0 COJIepKaTeIbHbIM JIMHUAM, HO U 110 rofjaM o0ydenus. Copepikanue
00pa3oBaHusl, COOTBETCTBYIOLIEE NPEIMETHBIM pe3ysibTaTaM ocBoeHuss dexepanbHol paboueit
IIPOrpaMMBbl, pacipeIeIEHHBIM 10 ToJjaM 00y4eHusl, CTPYKTYPUPOBAHO TaKMM 00pa3oM, 4TOObI KO
BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCaM 00ydaronrecs o0pamaiich HEOJHOKPATHO. DTO
IO3BOJISIET ~ OpPraHU30BaTh  OBJIQJCHUE TEOMETPUUECKUMH  HOHATUSAMM M HaBBIKAMHU
[IOCJIEI0BATEIbHO M IOCTYNATENbHO, C COOJIOJEHUEM NPHUHIMIIA MPEEMCTBEHHOCTH, a HOBBIE
3HaHMS BKIIIOYATh B OOIIYI0 CHCTEMY T'€OMETPUUYECKUX MTPEICTaBICHUI 00yJaronuxcs, pacupsis
U yriyomsis e€, o0paszysi IpOoYHbIe MHOYKECTBEHHBIE CBS3H.

[Tepexon kK 3y4eHUIO T€OMETPUN Ha YrIIyOJIEHHOM YPOBHE MTO3BOJISET:

co3laTh YyCIoBHsS Uil AudQepeHnranu oOyueHUs, MOCTPOSHHs] WHIAMBHyalbHbBIX
oOpa3oBaTeNbHbIX  MporpamMM,  oOecHeuyuTh  YIIYyOJEHHOE  U3yuYe€HHE  TIeOMETPUU
KaK COCTaBJIsItolIel yueOHoro npeaMera «MaTemaTHKay;

HOJArOTOBUTH OOYYAIOUIMXCS K MPOJODKEHUI0 M3YYEHUs MaTeMaTHKH ¢ Y4€TOM BbIOOpa
Oyaymeit nmpodeccun, obecrednBas NMPEeeMCTBEHHOCTh MEXIY OOIIMM U MpodecCHOHATbHBIM
o0pa3zoBaHHEM.

Ha uzyuenue yueGHoro kypca «l'eomerpusi» Ha yriyoaéHHOM ypoBHe oTBoauTcs 204 yaca:

B 10 xmacce — 102 gaca (3 yaca B Henenio), B 11 kmacce — 102 yaca (3 yaca B Hezemio).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NIOHATHA cTepeoMeTpur. Touka, npsMas, II0CKOCTh, MPOCTpaHCTBO. [lonsaTHe
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anMHOe pacrionokeHue npsMbIX B NPOCTPAHCTBE: MEPECEKAIOIIUECS, MTapalICIbHbIE U
CKpelnBaroIuecs npsamele. [Ipu3Haku ckpemuBaomuxcs npsaMsix. [lapannensHOCTs IpSIMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: IapajuleibHbIE IPSMbIE B IIPOCTPAHCTBE, NApaUIEIbHOCTD TPEX
OPSMBIX, ApPAUICIBHOCTh NPAMOM M IUIOCKOCTH. [lapamiensHOe UM LEHTPAJIBHOE
POCKTHPOBaHUE, n3o0pakeHue ¢uryp. OCHOBHBIE CBOWCTBA MapauICIbHOTO MPOCKTUPOBAHUSL.
N300paxkenue ¢puryp B napamuiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXy IPSAMBIMU B IpocTpaHCTBeE. [lapamienbHOCTh MIOCKOCTEM: NapauleiabHbIE INIOCKOCTH,
CBOICTBa NapaienabHbIX II0cKocTel. [IpocTeiime npocTpaHcTBEHHbIE (UTYPbI Ha MJIOCKOCTH:
TETpa’aAp, NapaJICNIEeNUIE], TIOCTPOCHUE CEYEHU M.

[TeprnieHIUKYIAPHOCTD NPSMOM U IIJIOCKOCTU: NIEPIEHIUKYIISPHBIE IIPSAMBIE B IPOCTPAHCTBE,
IpsiMbIE TapajuIebHbIE M NEPHIEHAMKYISPHBIE K IUIOCKOCTH, IPHU3HAK NEPHEHAUKYISIPHOCTH
OpsIMOM U IJIOCKOCTH, TEOopeMa O MPsSMON NEepNeHIUKYISIpHOU IockocTu. OpTOroHanabHOE
IIpOoeKTUpOBaHUe. [lepneHAuKyNIssp M HAKJIOHHBIE: pACcCTOSTHUE OT TOYKH J0 IUIOCKOCTH,
paccTosiHUe OT MPSAMOMN JI0 MJIOCKOCTH, MPOEKIUs (PUTYphl HA MIIOCKOCTb. [lepneHuKyIsipHOCTh
IUIOCKOCTEM: INpHU3HAaK IMEPHEHIAUKYJIIPHOCTH JBYX IulockocTeil. Teopema o0  Tpéx
NEPIEHAUKYIISPAX.

VYrabl B IPOCTPAHCTBE: YTOJ MEKY MPSAMON U TIIOCKOCTBIO, IBYTPAHHBIN YTOJI, TUHEWHBIN
yroJl JBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX M JIBYTPAHHBIX YIJIOB TPEXTPaHHOrO yria. Teopemsl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buibl MHOTOIpaHHUKOB, pa3BEPTKAa MHOTOrpaHHuKa. [Ipu3ma: n-yroibHas npusma, npsamas
U HakJIOHHas Mpu3Mbl, OOKOBas U TOJHas TOBEpXHOCTh npusMel. [lapamienenunen,
NPSMOYTOJIBHBIA MapajuleJIeNIANel W ero cpoWcrBa. Kpardailume nyTH Ha IOBEPXHOCTH
MHOTOrpaHHuKa. Teopema Oiinepa. [IpoctpanctBennas teopema I[ludaropa. Ilupammma: n-
yrojipHasi NUpaMuia, IpaBuibHasg U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHel
IpaBWIbHON nupaMubl. [IpaBuibHBIE MHOTOTpaHHMKHU: IpaBWIbHAs NpPU3Ma WM IPaBUIIbHAs
NUpaMu/Jia, MpaBUIIbHAS TPEYTOJIbHAS TUPAMK/JIa U IPABUIIbHBIN TeTpasap, kyO. [IpeacraBnenue o

IMMPAaBUJIbHBIX MHOTI'OI'paHHUKAX: OKTadaAp, JOACKASAP U UKOCAdIP.



Brruncnenue 3m1eMeHTOB MHOTOTpaHHUKOB: p&Opa, nuaroHanu, yribsl. [lnomans O0KoBOM
IIOBEPXHOCTH U MOJHON NOBEPXHOCTHU MIPSIMOI IPU3MBI, 10113 Jb OCHOBaHUM, TEOpeMa 0 OOKOBOH
HOBEPXHOCTU NpsiMOi npu3Msbl. [Inomane 60KOBOI MOBEPXHOCTH M MOBEPXHOCTU IMPABUIBLHON
HNUPaMU/Ibl, TEOPEMA O IUIOIIAAN YCEYEHHOM MUpaMuUbl.

CuMmMeTpuss B NPOCTPAHCTBE. ODJEMEHTHl CHUMMETPUM IPABHIBHBIX MHOI'OI'PAaHHUKOB.
CuMmMerpuss B MNpaBUIBHOM MHOIOIPDAaHHUKE: CHMMETpHUS IapajulesIenuIena, CUMMETPHs
IPaBUIbHBIX IPU3M, CUMMETPUS IPABUIBHOM MUPAMUJIBI.

BekTopbl M KOOPAMHATHI B IIPOCTPAHCTBE

[ToHsiTHsI: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHANpPABICHHBbIE W IPOTUBOIIOJIOXKHO HAIPABICHHBIE BEKTOPBL. PaBeHCTBO
BEKTOpOB. JlelicTBUS C BEKTOpaMH: CJIOXKEHHE U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOKEHHE BEKTOpa Ha 4ynciio. CBOMCTBA CII0)KEeHUS! BEKTOPOB. CBOMCTBA YMHOXKEHHUS
BeKkTOpa Ha uncio. [lonsTre komiuianapHbie BEKTOPbI. [Ipu3Hak KoMIIaHapHOCTH TPEX BEKTOPOB.
[TpaBwiio mapamnenenunena. Teopema O pas3iokKEHUM BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaMm. [IpsmoyrosibHas cucrema KoopAMHAT B rpocTpaHcTBe. Koopaunarel BekTopa. CBs3b
MEXy KOOpJMHATaMH BEKTOpa U KOOPAMHATAMU TOYEK. YTOJI Mexay Bekropamu. CkaispHoe
IIPOU3BE/IEHUE BEKTOPOB.

11 KJIACC

Tesa BpameHust

[ToHATHSA: UMAMHOpPUYECKAas IIOBEPXHOCTh, KOHUYECKAas IOBEPXHOCTb, CQepuueckas
MOBEPXHOCTh, 00pa3yroNIne MoBepxHocTel. Tena BpaleHus: MUINHAP, KOHYC, YCEUEHHBINA KOHYC,
ctepa, map. Bzaumuoe pacnonoxkeHue chepsl ¥ TUIOCKOCTH, KacaTellbHas TUIOCKOCTh K cdepe.
N300pakeHue Tes BpallleHus Ha MII0cKocTH. Pa3BépTka nmnmuapa u konyca. Cummerpus chepbl
U 1apa.

O0béM. OcHoBHblE cBoOiicTBa 00bEMOB Tein. Teopema 00 00BEME NPSIMOYTOJBLHOTO
napajuienenunena u ciaeactsus u3 He€. OOBEM NpsIMONM M HAKJIOHHOM MPU3MBI, LMIUHAPA,
nupamuibl 1 KoHyca. O6bEM 1mapa 1 IapoBOro CerMeHTa.

KomOuHammu Ten BpalleHuss M MHOrOrpaHHMKOB. [Ipu3ma, BhucaHHas B LMIMHID,
omnucaHHasg okosio IuMHApa. [lepeceuenne cdepsl U mapa c¢ miockocteio. Kacanue mapa u
cdepsl I0CKOCThIO. [IoHATHE MHOTOTpaHHKKA, OIMMCAHHOTO OKOJIO chephl, chepbl, BHUCAHHON B
MHOTOTPaHHMK WJIN TEJIO BPALLCHMUS.

[Tnomanb MOBEPXHOCTH LMIUHIpA, KOHYca, miomanb chepsl U e€ vacteir. [lomobue B
npoctpancTtBe. OTHomeHue 0O0BEMOB, IUIOIMIAZe MOBEpXHOCTEH MOMOOHBIX  (uryp.
[IpeobpazoBanue monodus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM

CTCPCOMECTPHUICCKUX MCTOIOB.



ITocTpoeHne ceuyeHnit MHOTOTpaHHUKOB U TEJ BPALLEHUS: CEYEHUSI IIMIINHAPA (TapajuIeIbHO
U MEPHEHAUKYISIPHO OCH), CeYeHMsI KOHYyca (MapajulesibHble OCHOBAHUIO U MPOXOASIIUE Yepes3
BEpILKHY), CEUYEHUS 1Iapa, METOAbl IMOCTPOCHUS CEYCHMI: METOJ| CIIEJ0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUSI, METO]T IEPEHOCA CEKYIIEeH MI0CKOCTH.

BekTopbl M KOOPAMHATHI B NPOCTPAHCTBE

BexTops! B npocTpancTBe. Onepanuu HaJl BEKTOpaMu. BeKTopHOE yMHOKEHUE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXeHHs. [IpsmMoyronpHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Paznoxenue Bekropa mno 6asucy. KoopanHaTHO-BEeKTOPHBIA METOA MpU
pEILIEHNU T€OMETPUYECKUX 3a1a4.

JIBH2KeHHSI B IPOCTPAHCTBE

JBuxenus npoctpanctBa. OtoOpaskenus. [IBuxenus 1 paBeHCTBO puryp. O61mue cBoiicTBa
IBUKEHUH. BUIbI NBIKEHUI: MapaiienbHblil epeHoc, IeHTpaibHas CUMMETpPHs, 3epKalibHas

CUMMETpHS, IOBOPOT BOKPYT npsimoii. [IpeoOpasoBanus mogoous. [psmas u chepa Diinepa.



INJIAHUPYEMBIE PE3YJIBTATDBI OCBOEHUA YYEBHOI'O KYPCA
(YIJIYBJEHHBIM YPOBEHB) HA YPOBHE CPEJTHET'O OBIIIEI'O OGPA3OBAHMS
JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHcKoe BOCIIUTAHUE:

Cc()OPMUPOBAHHOCTh  TPAKIAHCKON TO3WIMH OOydYaroIIerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOro OOIECTBa, MPEJICTABICHHE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, MpOIeayp TpakJaHCKOro oOuiecTBa
(BBIOOpBI, OIMPOCHI U JAPYroe), yMEHHWE B3aUMOJEWCTBOBATH C COIMAIbHBIMH WHCTHUTYTaMHU B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) NaTpUOTHYECKOe BOCIINTAHHE:

c(OpPMUPOBAHHOCTh POCCUMCKON T'Pa)IaHCKONW MACHTUYHOCTH, YBAXKECHHS K MPOILJIOMY U
HACTOALIEMY POCCHUICKON MaTeMaTHKH, LIEHHOCTHOE OTHOILICHHE K JOCTHUKEHHSIM POCCHMCKHUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  POCCHUHCKOTO  Hapoaa, chHOPMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, dTHUYECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH)KCHUN HAyKH U JCSTEIBHOCThIO YUYEHOTO, OCO3HAHWE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYHMBOTO OyIyIIEro;

4) 3cTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJITIOUYAsl ICTETUKY MaTeMaTHYECKHUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3aj7a4, PEIICHHH, PaCCyXIEHWUU, BOCIPUUMYUBOCTH K MATEMAaTHYECKUM aCIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) ¢pu3nyeckoe BocniuTaHue:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSTh MaTEMaTUUECKUE 3HAHUS B HHTEPECAX 370POBOTO
u 0e3ormacHoro o0pas3a >KHW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370pOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (pu3nuecKkas akTHBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON J€ATETbHOCTHIO;

6) Tpy10BO€ BOCIIUTAHHE:

TOTOBHOCTh K TPYZly, OCO3HAHUE IEHHOCTH TPYIOJIOOMS, HHTEPEC K Pa3IMUHBIM chepam
npo(hecCHOHANBLHOM JESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
coBepIIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peaTu3oBbIBATH COOCTBEHHBIE
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MATEMaTHYECKOMY OO0Opa3oBaHUIO U
caM000Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY yYaCTHIO B PEIICHUH

MPAKTUYCCKUX 3aaa1 MaTeMaTH4eCKOI HAITPaBJICHHOCTH,



7) 3K0JIOTHYECKO€e BOCTIMTAHUE:

Cc(OPMHUPOBAHHOCTb  HKOJOTUYECKOM KYJIbTypbl, IOHHMAaHHE BIUSIHHUS COLMAIBHO-
SKOHOMMYECKHUX IIPOLIECCOB HA COCTOSHUE IPUPOAHOM M COLMAIBHOW CpElbl, OCO3HAaHUE
17100aJIbHOTO XapaKTepa HKOJOTMUECKUX Mpo0sieM, OpUEHTALMs Ha IPUMEHEHUE MaTeMaTHYECKUX
3HAHUH 115 pelIeHus 3a1a4 B 00J1aCTH OKPYXKAFOIEH Cpe/ibl, IUTAaHUPOBAHKE TIOCTYIIKOB U OLIEHKH
MX BO3MOHBIX IOCIIEICTBUH JUIsl OKPYKAIOILLEH CPEJIbl;

8) HeHHOCTH HAYYHOT'O MIO3HAHMS:

C(OPMHPOBAHHOCTE  MHUPOBO33pPEHMs, COOTBETCTBYIOILIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH W OOILIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTHYECKONH HAayKH Kak chepsl
YeJI0BEUCCKOM JACATCIIbHOCTH, 3TAaIlOB eé Pa3BUTHA U 3HAYMMOCTHU IJI pa3BUTUA LUBHUIIN3AlHUU,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKON KyJIbTYPOH KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOEKTHYIO M UCCIIEN0BATEIbCKYIO IE€ATEIbHOCT UHIANBUYaIbHO U
B IpYyIIIIE.

METANPEAMETHBIE PE3YJIbTATHI
ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3zoBble Jloru4eckue AeiicTBUA:

BbIABJIATE W XApPAKTCPU30BATH CYHICCTBCHHBIC IPHU3HAKKW MATCMATHUYCCKUX O6”I)CKTOB,
NOHATUH, OTHOWICHHHA MEXAY TMOHATHAMH, (OPMYTUPOBATH ONPEACICHUS  TOHSATHH,
yCTaHaBJIMBATh CYLIECTBEHHBIH MpPHU3HAK KIACCU(PUKALMM, OCHOBAaHMS JUIsl OOOOLIEHUS WU
CPaBHEHHUs, KDUTEPUU IIPOBOJAUMOIO aHAJIN3A;

BOCIIPUHUMATh, (POpPMYIHpPOBaTH U NPEOOpPa3OBbIBaTh CYKICHHUS: YTBEPAWUTEIbHBIE U
OTpUIATCIIBHBIC, CIUNHUYHBIC, YACTHBIC U O6HII/IG, YCJIOBHBIC,

BBISBIISITh MaT€MaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHBOpEuMs B (hakTax,
JAHHBIX, HaOMIONEHUSIX W  YTBEPXKACHUAX, IMpeiaraTb KPUTEpUU s BBIABICHUA
3aKOHOMEPHOCTEH U TPOTUBOPEUUIL;

ACIaTb BBIBOABI C HCIIOJIB30BAHHMEM 3dKOHOB JIOTMKH, ACAYKTHBHBIX W HWHAYKTHUBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

HPOBOJUTH CAMOCTOSITEIILHO JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEP)KICHHH (TIPsIMbIE U OT
IPOTUBHOI0), BBICTpAaUBaTh AapryMEHTAlMIO, NPUBOJUTH MPUMEPHI U  KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIC CYKJICHHS U BBIBOJIBI;

BBIOMPATH CIIOCO0 pelieHns yueOHoM 3aauu (CpaBHUBATh HECKOJIBKO BAPMAHTOB PELICHHUS,

BLI6I/IpaTL HanOoJee MOAXOASIIMHI C y‘{éTOM CaMOCTOATCIBbHO BBIACICHHBIX KpI/ITCpI/ICB).



ba3zoBble ucciienoBare/ibCKue 1eMCTBUA:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIIEJOBATEIbCKUNA MHCTPYMEHT MO3HaHU, (POPMYIHpPOBAThH
BONPOCHL, (UKCHUPYIOIIUE MPOTUBOpEUYHe, MpoljeMy, ycTaHaBIMBaTh HCKOMOE U JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIINIO0, MHEHUE;

IIPOBOAMTH  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIM  AKCIIEPUMEHT, HCCIEIOBAHHUE IIO
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SBJICHHS, MPOLECCA, BBIIBICHHIO
3aBHCUMOCTEH MeXIy 00BEKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMoCTOSTEeNbHO (OPMYJIUPOBATh O0OOIIEHNS U BBIBOJABI MO Pe3ylbTaTaM MPOBEAEHHOTO
HAOJII0JIEHUS, UCCIIEI0BAaHUS, OLICHUBATh JOCTOBEPHOCTD MTOJIYUEHHBIX PE3YJIbTaTOB, BHIBOJAOB U
000011IEHHI;

MIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE IMPOLECCA, a4 TAKKE BbIABUIATh IPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBIISITH Je(UIIUTHI HHPOPMAIUH, TAHHBIX, HEOOXOIUMBIX JJII OTBETA HA BOMPOC M IS
pelIeHus 3a1a4H;

BbIOUpaTh MH(OpPMALMIO W3 HUCTOYHUKOB PA3IUYHBIX  THUIOB, aHAIU3HPOBATH,
CUCTEeMAaTH3UPOBAaTh W HMHTEPIPETUPOBATh HMH(DOPMAIMIO pPA3IMYHBIX BHJIOB ©  (QOpM
IIPEJICTaBICHMUS;

CTPYKTYypUPOBaTh HHGOPMAIUIO, IPEACTABIATE €€ B pa3IM4HbIX (opMax, WITIOCTPUPOBATD
rpauyecKu;

OLICHMBATh HAAE&XKHOCTh MHPOpPMAIMM IO CAMOCTOATEIBHO CPOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMmyHHnKaTHBHBIE yHUBepPCAJIbHbIC Y4eOHbIE /1eliCTBUSA

Oo0wmenne:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKJICHHUS B COOTBETCTBUM C YCIOBUAMH U IEISIMU
0011IeHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHS] B YCTHBIX U MHUCHbMEHHBIX
TEKCTaxX, 1aBaTh MOSICHEHHUS 110 X0y PEIICHHs 3a/1a4i, KOMMEHTHUPOBATh OJIYY€HHBIA PE3yJIbTaT;

B XOJIe OOCYXXIEeHMs 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYX/IaeMOW TeMbl, MPOOIEMBI,
peraeMoil 3ajauu, BBICKa3blBaTh WJEM, HAlLlEJICHHbIE HA MOMCK PELICHMs], COMOCTaBIsATh CBOU
CYXKICHHS C CY)KJIEHUSIMU JIPYTMX YYaCTHHUKOB AMaiiora, OOHAapyKUBaTh paziIudHMe U CXOACTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyTUPOBATH Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

MPEACTABISATh PE3YJAbTAThl PEIICHUs 3aJaud, SKCIEPUMEHTA, HCCIEAOBaHUS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (popMaT BBICTYIICHHS ¢ YYETOM 3ajad MPe3eHTAllMU U 0COOEHHOCTEN

ayJIUTOPHUH.



PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTaBJIATh IUIaH, AJTOPUTM pELICHUs 3aJjaud, BBIOMpATh CIIOCOO peleHHs ¢ y4EToM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOW MH(pOPMALIUH.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJIaJICTh HaBbIKAMU [103HABATEIbHON peduIeKCHU KaK OCO3HAHUS COBEPIIAEMBbIX 1eHCTBUI U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3yJbTaTOB, BIA/I€Th CIOCOOAMHU CAMOIIPOBEPKU, CAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelleHHsl MaTeMaTH4YeCKON 3a/1auH;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IPHM PELIEHMM 33Jayd, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJIU U YCIOBUAM, OOBACHATh IPUUUHBI JOCTUKECHUS
WIM HENOCTH)KEHHUS pEe3yJbTaTOB JAESATEIbHOCTH, HAaxXOAUTh OIIMOKY, JlaBaTh OLEHKY
IpUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSAITEIBHOCTD:

MIOHMMATh M HCIOJIb30BAaTh MPEUMYILECTBA KOMAHIHOW M MHIUBUIYaIbHONH pabOThHI IpH
pemieHnr y4eOHBIX 3ahay, MPUHAMATh LENb COBMECTHOM JIeATENIbHOCTH, IUIAHUPOBAThH
OpraHu3alMl0 COBMECTHOM pPabOThI, paclpeleniaTbh BUIbl padoT, JOrOBapHBAThCs, OOCYXIaTh
Ipolece U pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYIIOBBIX (Qopmax paboThl (00CyxkneHUs, OOMEH MHEHHUH, «MO3TOBBIE
LITYPMBI» U UHBIE), BBIIIOJIHSTH CBOIO YaCTh pa00OThI U KOOPIMHUPOBATH CBOU JEHCTBHS C APYTUMU
YJIeHAMU KOMaH/bl, OLIEHWBAaTh KAayeCTBO CBOEr0 BKJaja B OOLIMH MPOIYKT MO KPHUTEPHSIM,
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

MNPEIMETHBIE PE3YJIBTATHBI

K xoniy 10 kiaacca o0ydaromuiicss HAyquTCs:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMHU IMOHSTUSMHU CTEPEOMETPUHU NPH PELICHUU 3a/ad U
IIPOBEJEHUHN MAaTEMaTUYECKUX PACCYKIEHUM;

e TPUMEHATh AKCHOMBI CTEPEOMETPUU U CIEJCTBUS U3 HUX IPU PEIICHUN F€OMETPUUECKUX
3ajady;

e KJaccu(UUUpPOBaTh B3aMMHOE PACIOJIOXKEHHE NMPAMBIX B MPOCTPAHCTBE, MIOCKOCTEH B
IIPOCTPAHCTBE, NPSAMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE;

e CBOOOJHO OMEpPUPOBATH MOHATHUSMHU, CBSI3aHHBIMHU C YIJIaMH B IMPOCTPAHCTBE: MEXIY
IPSIMBIMU B IPOCTPAHCTBE, MEXKY MPSIMON U TIIOCKOCTbHIO;

° CBO60I[HO ONeprupoOBaTh NOHATUAMHA, CBSI3aAHHBIMU C MHOTOTPAHHUKAMU,



e CcBOOOJHO pacrmo3HaBaTh OCHOBHBIC BHJBl MHOTOTPAaHHUKOB (MpH3Ma, MHpaMH[a,
MPSIMOYTOJIBHBIN TTapajuieenumnes, Kyo);

e KJaccu(uUUpPOBaTh MHOI'OI'PAaHHUKH, BEIOMPAs OCHOBAHUSA AJIS KIaCCU(PHUKALIUH;

e CBOOOJHO ONEPUPOBATH MOHATUSAMHU, CBA3AHHBIMM C CEYEHHEM MHOIOIPAaHHHUKOB
IUIOCKOCTBIO;

e BBINOJHATH MAapajUIeNbHOE, EHTPATHHOE U OPTOTOHAIBHOE MPOEKTHpPOBaHUE (HUTYp HA
IUIOCKOCTb, BBIIOJIHATh N300paXkeHUs (PUryp Ha MJIOCKOCTH;

e CTPOMTH CEYEHHUS] MHOTOTPAHHUKOB Pa3JIMYHBIMH METOJAMH, BBINOJIHATH (BBIHOCHBIE)
IUIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHHU3Y;

e BBIUMCIIATH IUIOMIAJM  TOBEPXHOCTEH  MHOTOTPAaHHMKOB (IpU3Ma, MUPaMUAA),
reOMETPUUECKUX TeJl C IPUMEHEHUEM (HopMy;

e cBOOOJIHO ONIEPUPOBATH HOHATUAMH: CHMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U INIOCKOCTb
CUMMETpPHH, IIEHTP, OCh U IJIOCKOCTh CAMMETPHH (UTYPHI;

e CcBOOOIHO OMEPUPOBATH MOHATUSMH, COOTBETCTBYIOIIUMH BEKTOpPaM M KOOpPIHHATAM B
IPOCTPAHCTBE;

e  BBINOJIHATH JAECHCTBUS HaJl BEKTOPaMH;

e pemarh 3aJa4d Ha JIOKA3aTENbCTBO MATEMAaTHYECKUX OTHOIICHWA M HaXOXICHHUE
TeOMETPUYECKUX BEJINYHH, IPHUMEHSISI N3BECTHBIC METOBI ITPH PEHICHUH MAaTEeMaTHUECKUX
3aj1ay MOBBILIEHHOTO U BEICOKOTO YPOBHSI CII0XKHOCTH;

e [PUMEHATh NPOCTEHUIIME MPOTrPaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHbIE
CHCTEMBI IIPU PEUICHUN CTEPEOMETPHUYECKUX 3a]1aY;

e  U3BIEKaTh, IPEOOPA30BHIBATE M HHTEPIIPETUPOBATH WH(POPMAIIHIO O TPOCTPAHCTBEHHBIX
reoMeTpruecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

e IPUMEHSATH MOJIyYCHHbIC 3HAHUS Ha MPaKTHKE: CPABHUBATh M AHAIM3UPOBAThH pealIbHbIE
CUTYaIlUH, TPUMEHSATH U3Y4YECHHBIC TIOHATHS B IIPOLIECCE TIOMCKA PEIICHUS] MaTeMATHIECKH
chopMynUpOBaHHON TPOOJSIEMBI, MOJCIUPOBATh pEATbHBIE CHUTYallMd Ha S3bIKE
Te€OMETPHH, HCCIIEAO0BAaTh MOCTPOCHHBIE MOJEIU C MCIOJb30BAaHHUEM I'€OMETPHUECKUX
NOHATUI M TeopeM, ammapaTa aureOpbl, pelaTth MpakTHYECKUe 3ajayd, CBSI3aHHBIE C
HAXOXKJICHUEM T'€OMETPUIECKUX BEIINIHH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX dTarax pa3BUTHs F€OMETPUH KaK COCTAaBHOW YacCTH
byHaaMeHTa pa3BUTHsI TEXHOJIOTHIA.

K xonmy 11 ki1acca o0yyaromuiicss HAyYUTCS:
e CcBOOOJIHO OIEPUPOBATH MOHATHUSMH, CBSI3AHHBIMH C IFJIMHAPHYECKONW, KOHUYECKOH H

chepryecKkoi TOBEPXHOCTAMHU, OOBSICHATH CITOCOOBI MTOTyUEHNS,



OTIEpUPOBATH TOHSATHSIMH, CBS3aHHBIMH C TEJIaMU BpAIICHUS: IMIIMHIPOM, KOHYCOM,
chepoit u mapowm;

pacmo3HaBaTh Teja BpalieHus (IHIMHIpP, KOHYC, cdhepa U 1map) u OOBSICHATH CIIOCOOBI
MOJTyYEHUS Tell BpallleHus;

KJIaccu(UIUPOBATh B3aUMHOE PACHOJIOKEHHE CHEPhI U TUNIOCKOCTH;

BBIUMCIISTH BETUYMHBI 3JIEMEHTOB MHOTOTPaHHUKOB H TEJI BPAIEHUS, 00BEMBI U IIOMIAIH
MOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJl BPAIICHHsI, TEOMETPUUECKHUX TeJl C IPUMEHEHUEM
(opmyu;

CBOOOJTHO ONEpUPOBATh MOHSATHIMH, CBA3aHHBIMU C KOMOWHAIMSIMHM TE€J BpAIICHUS U
MHOTOT'PAaHHHKOB: MHOTOTPaHHMK, BIHCAaHHBIA B C(epy M OMHCAHHBIA OKOJIO Chepsl,
cdepa, BliMcaHHAsi B MHOTOTPAHHUK WUJTU TEJIO BPAIICHHUS;

BBIUMCIISTH COOTHOILICHUS] MEX Y IJIOMIAAsIMHU TOBEPXHOCTEN U 00bEMaMU MOJOOHBIX TE;
n300pakaTh H3y4aeMble (UTYPHI, BBEIOIHATH (BBIHOCHBIE) TUIOCKHE YEPTEIKU U3 PUCYHKOB
IPOCTHIX 00BEMHBIX (PUTYp: BHI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHS TEJ BpAILlCHHS,
U3BJIEKATh, HHTEPIIPETUPOBATH U MPeoOpa30BhIBaTh HH(OOPMALIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpeAcTaBIeHHYIO Ha YepTekKaxX U PUCYHKAX;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B IIPOCTPAHCTBE;

BBITOJIHATH ONEPAIH HA/l BEKTOPAMH;

3aJaBaTh IIOCKOCTh YPaBHEHHUEM B JICKAPTOBOI cUcTeMe KOOPAMHAT;

peliaTh reOMEeTpHUYECKHEe 3a]]a41 Ha BEIYMCIICHHUE YTIIOB MEXAY MPSAMBIMH U IJIOCKOCTSIMH,
BBIYUCIICHHE PACCTOSHUN OT TOYKH JO IUIOCKOCTH, B IIEJIOM, Ha IPUMEHEHNE BEKTOPHO-
KOOPAWHATHOTO METOJIa MPH PEIICHHH;

CBOOOJHO OMEPUPOBATH MOHATUAMHU, CBS3aHHBIMHU C JBUKEHHEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JIBMXKCHUM;

BBIMTOJIHATh M300paKEHHWsI MHOTOTPAHHWKOB W TeNl BpalleHHWs TpU NapauieIbHOM
nepeHoce, INeHTPATbHOW CHMMETPHUH, 3€pPKAIbHOW CHMMETPHUH, TPU MOBOPOTE BOKPYT
npsMOii, mpeoOpa3oBaHus MOA00US;

CTPOUTH CEUEHUSI MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHHS IUIUHAPA (MTapaieNbHO U
NEePIEHANKYIISIPHO OCH), CEYeHHsS KOHyca (mapajuiellbHble OCHOBAaHHIO M TPOXOJISIINE
yepes BepIIMHY), CEYSHHUS 11apa;

UCIOJIb30BaTh METO/bl TOCTPOEHUS] CEYEHHMH: METOJA CJIEeOB, METOJ BHYTPEHHETO
POEKTHPOBAHUS, METO]I TIEPEHOCA CEeKYILEeH MIIOCKOCTH;

JOKa3bIBAaThb TCOMETPUUCCKHUEC YTBCPIKACHUSA,



NPUMEHSTh TeoMeTpudeckre (akThl I PEIICHUS CTePEOMETPHYECKHUX —3ajad,
MPEOJIaralolliuX HECKOJIKO IIIaroB PEUICHHs, €CU YCIIOBUS MPUMEHEHHs 3aJaHbl B
SIBHOW M HESIBHOU (opMe;

pemiate 3aJayd Ha J0Ka3aTelbCTBO MAaTeMaTUYECKUX OTHOIICHWH M HaXOXKJECHUE
r€OMETPUUYECKHUX BEJINYUH;

MPUMEHSTH MPOTPaMMHBIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI MPHU
pEeIlIeHUU CTePEOMETPUUECKHX 3a/1aY;

MIPUMEHSTD MOJYYCHHbIC 3HAHUS HA MPAKTUKE: CPaBHUBATh, aHATIM3UPOBAThH U OLICHUBATH
peaibHbIe CUTYyalluM, TPUMEHSITh U3yYEHHBIC MOHSATHUS, TEOPEMBbI, CBOMCTBA B Ipoliecce
MOWCKA PEIICHUS MaTeMaTH4eCKH CQHOPMYIUPOBAHHON MPOOJIEMBI, MOJEITHPOBATH
pealibHble CUTyallUM Ha S3bIKE T€OMETPUHU, HCCIEAOBATh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM TE€OMETPUUYECKUX TOHATUH M Teopem, afmapara aiareOpbl, periarb
MPaKTUYECKHE 3a7a4i, CBSI3aHHBIE C HAXO0XKJICHHUEM T'€OMETPUUECKUX BEIUYUH;

MMETh TPEACTABJICHUS 00 OCHOBHBIX 3Talax Pa3BUTHUS T'€OMETPHUH KaK COCTaBHOM 4acTH

q)YHI[aMeHTa Pa3BUTHA TEXHOJIOTHH.



TemaTn4eckoe IJIAHUPOBAHHE

10 xaxace

KoaunuecTBO 4acoB

Ne dyeKkTpoHHbIe (LM POBbLIE)
HanmeHnoBaHue pa3je/ioB 1 TeM POrpaMMbl
n/n Beero KoHnTpoJbHbIE IpakTuyeckue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 BBejeHre B CTEPEOMETPHUIO 23 1 o [11]
2 ||B3anMHOe pacnosioKeHHUe NpsIMBbIX B 6 1 — M
MIPOCTPAHCTBE
3 ||[lapamienbHOCTH NPSAMBIX U IJIOCKOCTEN B 8 — — 0]
MIPOCTPAHCTBE
4 |IlepneHIUKYIAPHOCTD IPSAMBIX U INIOCKOCTEH B 25 — — il
IPOCTPAHCTBE
> yrmmu pacCTOsHUS 16 1 o [
6 MHOrorpaHHuKH ! 1 o 11
! BeKTOpbI B IPOCTPAHCTBE 12 o o [M]
8 |IloBTOpenue, 0000IIEHNE U CUCTEMATH3AITUS 5 2 — 0]
3HAHUU
OBIIEE KOJIMYECTBO YACOB IO IIPOrPAMME| 102 6 0




Kaﬂe}u]apno TEMATHIECCKOEC IJIAHUPOBAHUE

10 kaace
KosmuecTBo yacos DJIEeKTPOHHbIE
Ne ara u@poBbie
Tema ypoka A i pp
n/n B Kontpousbnsbie || [IpakTuyeckue || u3yuyeHus o0pa3oBaTe/ibHbIE
cero
padoThbI padoTbl pecypchl
05.09.
1 |[[[OcHoBHBIC IpaBmIIa N300paKEHUS HA PUCYHKE TUIOCKOCTH, 1 — — [
NapajuIeNbHBIX IPSIMbIX (OTPE3KOB), CEpEANHBI OTpe3Ka]| 2023 r.
[[[TonsiTus cTepeoMeTpUn: TOUKa, IpsiMasi, I0CKOCTb,
2 |mpocTtpancTBO. OCHOBHBIE MTPaBUIIa U300paXKEHHS Ha PUCYHKE 1 — — 06.09. il
IJIOCKOCTH, MapaJlIeNIbHBIX MPSIMBIX (OTPE3KOB), CEPEINHbI
oTpe3kal]|
3 |[[[[TonsiTHA: IEpeceKaroINecs TUIOCKOCTH, MEPECEKAIOIINECS 1 — — 07.09. il
npsiMas U MI0CKOCTh; OJYIPOCTPAHCTBO] |
4 |([[TIonsATHS: epeceKaronuecs MI0CKOCTH, ePeCceKarouecs 1 — — 12.09. [
npsiMas U MI0CKOCTh; OJYIPOCTPAHCTBO] |
5 |[[[MHOTOTpaHHHUKH, U300paKEHUE MTPOCTEUIIINX 1 — — 13.09. [l
MPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX 00BEKTORB]]
6 |[[[MHOrorpaHHuku, H300paxeHne MPOCTEHIINX 1 — — 14.09. il
MPOCTPAHCTBEHHBIX (UTYP, HECYIIECTBYIOMNX 00BEKTOB] |
7 1 — — 19.09.
[[AKCMOMBI CTEPEOMETPHUH U TIEPBBIE CIEACTBUS U3 HUX]| [[1]
8 1 — — 20.09.

[[AKCHOMBI CTEPEOMETPHUH U TIEPBBIEC CIEACTBUS U3 HUX] |

[0]




Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoThI

Jara
U3yYEeHUS

DJIEeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

[[AKCHOMBI CTEPEOMETPUU U NEPBBIE CIEACTBUS U3 HUX.
CriocoOblI 3a/1aHus IPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE.
O0603HaYeHUS TPSIMBIX U TUIOCKOCTEH] |

21.09.

[0]

10

[[300paxenne ceyeHnii MUpaMuIbl, KyOa U IPU3MbI, KOTOpPbIE
IpOXoAAT uepe3 ux péodpa. M3zo0pakeHue nepecedyeHus
IIOJIyYEHHBIX IIJIOCKOCTEN. PackpammBanue NOCTPOEHHBIX
CEUYEHUM pa3HbIMU LIBETAMH | |

26.09.

(0]

11

[[300paxenne ceyeHnii MUpaMuIbl, KyOa U MPU3MbI, KOTOpPBIE
POXOAAT uyepe3 ux péodpa. MzoOpakeHue nepeceyeHus
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammmBaHue NOCTPOEHHBIX
CEUYEHMI pa3HBIMU LIBETaMHU ||

27.09.

[[1]

12

[[M300paxeHne ceueHnii MupamMuIbl, Kyoa U PU3Mbl, KOTOPBIE
MPOXOAAT uepes ux péopa. Mzobpakenue nepecedeHus
MOJIYYEHHBIX TUIOCKOCTeH. PackpamnBanue mocTpoeHHbBIX
CEUYCHHI pa3HBIMH IIBETaMHU | |

28.09.

0]

13

[[M300paxeHne cedeHni mupamMuibl, Kyoa U pU3Mbl, KOTOpBIE
MPOXOJAT uepe3 ux péopa. M3o0parkeHue nepeceyeHus
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue NOCTPOEHHBIX
CEUYEeHMI pa3HBIMU IIBETaMHU | |

03.10.

[0]

14

[[Merox creoB ajisi MOCTPOEHUS CEUEHUH | |

04.10.

[0]

15

[[Meroa cnenoB ais nocTpoeHus ceueHuid. CBoiicTBa
MEePECEUCHH I TPSIMBIX U TUIOCKOCTEH ||

05.10.

[0]

16

[[Meron crnenoB aiist mocTpoeHus ceueHuid. CBoicTBa
MepeceyeHn il MPSMBIX U TIOCKOCTEH ||

10.10.

[




KoaunuecTBO 4acoB

DJIEeKTPOHHbIE

Ne Tema vpoka Hara uugposbie
n/n P B Konrtpousbnsbie || [IpakTuyeckue || u3yuyeHus o0pa3oBaTe/ibHbIE
cero
padoThI padoThI pecypcsl
17 [[ITocTpoeHune ceueHuii B nupaMue, Kyoe 1o TpéM ToOUKaM Ha 1 11.10
péopax. Co3maHre BEHIHOCHBIX YEPTEIKEH U 3aIlTUCh [1aroB =
MOCTpOEHUs | |
18 [[[TocTpoeHue ceueHuit B nupaMue, Kyoe 1o TpéM ToUKaM Ha 1 12.10
peébpax. Cozanue BHIHOCHBIX YEPTEkKEH U 3aIKCh 1IaroB 1]
MOCTpOEHUs | |
19 [[[TocTpoeHue ceuenuit B mupaMue, Kyoe no TpéM ToukaM Ha 1 1710
pébpax. Co3raHne BHIHOCHBIX YEPTEKEH U 3alUCh LIaroB 1]
MOCTpOEeHUs | |
20 [[TTocTpoeHue ceuenuii B mupamuie, Kyoe o TpéM ToYKam Ha 1 18.10
péOpax. Co3/laHre BHIHOCHBIX YEPTEXKEN U 3aIUCh IaroB o o S T
MOCTPOEHUs| |
21 |[[[IToBTOpeHue nnanuMeTpuu: TeopeMa 0 MPONOPLHOHATBHBIX 1 — — 19.10. il
otpeskax. [lomobue TpeyroabHUKOB] |
29 [[[ToBTOpenne nmnanumerpun: Teopema Menenas. Pacuetsl B 1 2410
CEUSHMSIX Ha BEIHOCHBIX YepTexkax. Mcropus pa3BuTus o o 1]
IUTAHUMETPUU U CTEPEOMETPUN | ]
23 [[KonTponbHas paboTa "Akcuomsl ctepeomerpun. Ceuenus']] 1 1 o 25.10. [[1]
24 [[B3anMHOE pacmoioKeHHE MPSMBIX B TPOCTPAHCTBE. 1 96.10
CkpenuBatoniecs npsmele. IIpusHakn ckpemmBaromumxcs o o ' (1
npsmbix. [lapannenbHble npsMble B IPOCTPaHCTBE] |
[[Teopema o CyiecCTBOBAaHMH M €IUHCTBEHHOCTH MPSMOM
25 ||[mapajuteapHON NJAHHOU MIPSAMOM, IPOXOAIIEN Yepe3 TOUKY 1 — — 07.11. [

MPOCTPAHCTBA U HE JIeKallel Ha JaHHOU npsaMoil. Jlemma o
NIEPECEUEHUH NMapaJUIEIbHbBIX MPSIMBIX INIOCKOCTHIO] ]




n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoThI

Jara
U3yYEeHUS

DJIEeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

26

[[[TapamienpHOCTH TpEX NpAMbIX. Teopema o TpEx
napajJiesIbHBIX NpsAMbIX. Teopema 0 CKkpelmBaomuxcs
psSIMBIX | |

[0]

27

[[[TapamnensHOE poekTHpoBaHue. OCHOBHbBIE CBOWCTBA
napajJieNIbHOro MPOeKTUpoBaHus. M300paxeHne pa3HbIX GUryp
B [IapaJUIENIbHOM MPOeKIH] |

(0]

28

[[LlenTpanbHas NpoeKIus. YTOI C COHAIIPaBICHHBIMU
CTOpOHAMU. YTOJ MEXIY IPSIMBIMH ||

[[1]

29

[[3amaum Ha AOKA3aTEIBCTBO U UCCIIEI0BAaHUE, CBSI3aHHBIE C
Pacro0KEHUEM MPSMBIX B IPOCTPAHCTBE] |

0]

30

[[[ToHsiTHA: TapaIeTbHOCTh MPSIMOM U IJIOCKOCTH B
npoctpancTie. [Ipu3Hak napainenbHOCTH MPSAMON U TIIOCKOCTH.
CBoiicTBa mapajIeIbHOCTU MPSMOM U TUIOCKOCTH ||

[0]

31

[[TeomeTpuyeckue 3a1aun Ha BEIYUCICHUE U JOKA3aTEIbCTBO,
CBSA3aHHBIE C NMAPAIETBHOCTHIO MPSAMBIX U INTIOCKOCTEHN B
IpoCTpaHCcTBE] |

[0]

32

[[[TocTpoeHue cedeHus1, MPOXOASAIIETO Yepe3 JaHHYIO MPSIMY0
Ha 4epTeKe U NapajljIeIbHOTO APYrou npsamoit. Pacuér
OTHOIIEHUH] |

[

33

[[[TapamienpHas NpoeKLus, IPUMEHEHHUE [ IOCTPOCHUS
ceueHuit kyOa u napauienenunena. CBoicTBa napauienenunena
Y TIPU3MBI ||

[0]

34

[[[TapamnensHble muiockocTU. [Tpu3Haku napanienbHOCTH JBYX
TTOCKOCTEH | |

[




KoaunuecTBO 4acoB

DJIEeKTPOHHbIE

Ne T Hara uudposbie
eMa ypoka
n/n P B Kontpoubnsbie | [IpakTnyeckue || u3ydeHus o0pa3oBaTe/bHbIE
cero
padoThI padoThI pecypcsl
35 [[Teopema 0 mapajiebHOCTU U €UHCTBEHHOCTH TIJIOCKOCTH, 1
MIPOXOISIICH Yepe3 TOUKY, He MIPHHAIICKAIIYIO JaHHOM (]
IJTIOCKOCTH | CJICCTBUS U3 Heé] |
36 [[CBoiicTBa mapayyIebHBIX IIOCKOCTEH: O apaJIeIbHOCTH 1
IPSIMBIX IIEpEeCeUeHUs IIPU NePeceueHUH ABYX NMapauleabHbIX (1
TIJIOCKOCTEH TpeThei] |
[[CBoiicTBa mapamienabHbIX MIIOCKOCTENH: 00 OTpe3Kax
37 |[mapamienbHbIX MPSAMBIX, 3aKIIOYEHHBIX MEXKY apaJuIeIbHBIMU 1 — — 0]
IUIOCKOCTSIMH; O IIEPECEUCHUH IPSAMOM ¢ ABYMsI apajuieIbHbIMU
TIJIOCKOCTSIMU | |
38 ) 1 — —
[[[ToBTOpenue: Teopema [Mudaropa Ha mmockocTu]] [[1]
39 |[[[IoBTOpEHUE: TPUTOHOMETPUS IPAMOYTOJIBHOTO 1 — — il
TpEeYroJbHUKa||
40 . 1 — —
[[CBoiicTBa Kyba 1 MPSIMOYTOJIBHOTO Mapajuienenumnenal] (11
41 |[[Beruucnenue JUIMH OTPE3KOB B KyOe U MPsIMOYTOJIbHOM 1 — — 0]
napayuienenumnesne ||
42 |[[TIepneHAUKYASIPHOCTH NPSAMOIL U MIocKkocTH. [Ipu3Hak 1 — — 0]
MEPIEHIUKYJIAPHOCTH MPSIMON U IJIOCKOCTH] |
43 |[[TIepneHAUKYASIPHOCTH NPAMOIL U MI0cKkocTH. [Ipu3Hak 1 — — i
NEPIEHIUKYJIAPHOCTH MIPSIMON U TUNIOCKOCTH] |
44 [[Teopema o Cyl1eCTBOBAaHMH U €IMHCTBEHHOCTH MIPSIMOH, 1
MPOXOJAIIEeH Yyepe3 TOUKYy MPOCTPAHCTBA U NEPIICHIUKYISIPHOU K [[1]

MIJIOCKOCTH ] |




KoaunuecTBO 4acoB

DJIEeKTPOHHbIE

Ne Tema vpoka Hara uugposbie
n/n P Beero Kontpoubnsbie | [IpakTnyeckue || u3ydeHus o0pa3oBaTe/bHbIE
padoThI padoThI pecypcsl
45 |[[TInockocTu U nepneHANKYISIPHBIE UM IIPSIMBIE B 1 — —
MHOTOTIpaHHUKaX | | L01]
46 ||[[ITnockocT U nepHeHAUKYIAPHbIE UM MPsIMbIE B 1 — — I
MHOTOTpaHHUKaX ]| ]
47 ||[[[TTepnennukynsp u HaksIoHHAA. [locTpoeHne nepneHuKysspa 1 — — 0]
W3 TOYKU Ha MPSIMYIO] |
48 |[[ITepnenaukynsip 1 HakiIOHHAsA. [locTpoeHne nepneHANKYIIsIpa 1 — —
13 TOYKU Ha NpsAMYH0] | L01]
49 [[Teopema o Tpéx mepnenauKyspax (nmpsmas u oopaTHas)]] 1 o o [
50 .. 1 - _
[[Teopema o Tpéx mepneHauKysipax (mpsmas u oopaTHasi)]| (11
o1 1 — —
[[Yron Mex 1y CKpeIrBatOIUMHCS IPSIMBIMH | | (11
52 |[[TTonck neprneHauKyAIpHBIX MPSMBIX C TOMOIIBIO 1 — —
NIEPIEHIUKYJIAPHBIX TUIOCKOCTEN] | [0}
53 [[OpToroHaibHOE POEKTHPOBaHKE] | 1 o o [
54 |[[[TocTpoenue ceueHuii Kyda, mpu3Mbl, IPaBUIBHON MupamMuabl cf| 1 — — 0]
MOMOIIbIO OPTOTOHATIBHON MPOEKIINH | ]
55 |[[[TocTpoenue ceuenuii kyda, mpu3Mbl, IPaBUIBHON mupamMuasl cf| 1 — — i
MIOMOIIIbI0 OPTOTOHATIBHON MPOEKIHH] |
56 |[[[CummeTpus B IPOCTPAHCTBE OTHOCUTEIBHO MJIOCKOCTH. 1 — — il

[TnockocTi cMMMETpHil B MHOTOIpaHHUKAX ||




KoaunuecTBO 4acoB

DJIEeKTPOHHbIE

Ne T Hara uugposbie
eMa ypoka
n/n P B Kontpoubnsbie | [IpakTnyeckue || u3ydeHus o0pa3oBaTe/bHbIE
cero
padoThI padoThI pecypcsl
57 |[[[IIpn3HaKk nepneHuKyJISIpHOCTH MPSIMON U TNIOCKOCTH KaK 1 — — 01
CJIEACTBUE CUMMETPHUH ||
58 ||[[IIpaBunbHbIE MHOrOIpaHHUKH. Pacd4€r paccTossHUM OT TOUKU 1 — — [0
JI0 TTOCKOCTH ||
59 |[[IIpaBunbHbIE MHOIOIpaHHUKH. Pacdy€r paccTossHUM OT TOUKU 1 — — [0
JI0 TTOCKOCTH ||
60 |[[CriocoObI OMYCTUT TEPIEHIUKYISAPBI: CHMMETPHS, CIIBUT 1 — — [0
TOYKH 10 MapaJIeIbHOU MPSIMOit | |
61 . . . 1 — —
[[CaBur Mo HemapauIeNbHOM MPSIMO, N3MEHEHHE PACCTOSHUH] | (]
62 |[[KonTponbHas paborta "B3aumMHoe pacronoxeHue NpsMbIX U 1 1 — il
IIJIOCKOCTEN B mpocTpaHcTBE" ||
63 [[[ToBTOpEHHME: yroy Mexay NpSIMbIMHU Ha IJIOCKOCTH, 1
TPUTOHOMETPHS B IPOU3BOJIEHOM TPEYTOJIBHUKE, TEOPEMA (]
KOCHHYCOB] |
64 |[[[IoBTOpeHuE: Yyron MKy CKpEIIUBAIOIIUMHUCS IPSIMBIMU B 1 — — [
IIPOCTPAHCTBE] |
65 ||[[['eomeTpruueckne METOIbI BBIYUCIEHUS YIJIa MEXY NPSIMBIMU 1 — — [
B MHOTOTpaHHUKaX]| |
66 |[[[[IByrpaHHbIi yroa. CBONCTBO JIMHEHHBIX YIJIOB ABYTPAaHHOIO 1 — — [0
yria]]
67 |[[[IepnennukynsipHble maockocTu. CBOICTBA B3aUMHO 1 — — [0

NEPIEHIUKYJIPHBIX TUIOCKOCTEN] |




KoaunuecTBO 4acoB

DJIEeKTPOHHbIE

Ne T Hara uudposbie
eMa ypoka
n/n P B Konrtpousbnsbie || [IpakTuyeckue || u3yuyeHus o0pa3oBaTe/ibHbIE
cero
padoThI padoThI pecypcsl
68 [[[Tpu3HaK nepreHuKyIIpHOCTH IUIOCKOCTEH; TeopeMa o 1
MPSIMOM MepeceyeH sl IByX MJI0CKOCTEN MepreHANKYIIPHBIX (1]
TpEThel MII0CKOCTH] |
69 |[[IIpsMoyronpHBIN TapaiIeNenuIe]; Ky0;, n3MepeHns, CBOUCTBa || 1 — — 0]
MPSIMOYTOJIBHOTO TIapajuiesenunenal ]
70 |[[[Teopema o nuaroHaii NPsSIMOYTOJILHOTO MapasuieieuIeia u 1 — — 0]
CIeACTBUE U3 HEE]]
71 |[[CtepeomeTpHrueckue U MPUKIATHBIC 3a]Ja4l, CBI3aHHBIE CO 1 — — 0]
B3aMMHBIM PACIIOJI0KEHUEM MPSIMBIX U TUIOCKOCTH] |
72 |[[[TToBTOpEHUE: CKPEIIUBAIOIITUECS TIPSIMBIE, MTapajliebHbIE 1 — — i
MJIOCKOCTH B CTaHJAPTHBIX MHOTOTPaHHHKAX ||
73 [[[Tapa mapanienbHBIX TUIOCKOCTEH Ha CKPEUTUBAIOIINXCS 1
MPSIMBIX, PACCTOSIHUAE MEX]TYy CKPEIIHBAIOIIIMMHUCS MPSMBIMH B (11
MPOCTHIX CUTYAIUSX] |
74 |[[[PaccTostHuE OT TOYKH O TJIOCKOCTH, PACCTOSTHUE OT MPSMOUN 1 — — i
J10 TJIOCKOCTH |
75 ||[[Bbrurciienne pacCTOSIHUN MEXAY CKPEUIUBAIOIIMMUCS 1 — — i
MPSIMBIMU C TIOMOIIBIO MEPIEHAUKYIISIPHOMN TIOCKOCTH] |
76 [[TpéxrpaHHBIi yroJ, HEpaBEHCTBA TS TPEXTPaHHBIX YTIIOB. 1
Teopema [Tudaropa, TeopeMbl KOCHHYCOB W CHHYCOB JJISI (]
TPEXTPAHHOTO yrial]
77 |[[[DmeMeHTHI cheprueckoii reOMEeTpUH: Te0Ae3NUeCKHe TUHUH Ha || 1 — — 0]
3emiel]]
78 " " 1 1 —
[[KonTpomnbHas pabota "Yriibl u paccTosHuUs"] | [[1]




KoaunuecTBO 4acoB

DJIEeKTPOHHbIE

Ne Hara uugposbie
Tema ypoka
n/n Beero Kontpoubnsbie | [IpakTnyeckue || u3ydeHus o0pa3oBaTe/bHbIE
padoThbI padoTbI pecypcbl
79 O T] " 1 - -
[[CuctemaTu3anys 3HaHUu "MHOTOrpaHHUK U €0 JIEMEHTHI " || (]
80 1 - _
[[TTupamuga. Buasl nupamu. IIpaBuibHas mupamua) ] (]
81 1 — —
[[TTpu3ma. [Ipsimast u HakiIOHHAs IpU3MBI. [IpaBusIbHAs iprU3Mal | [[1]
82 |[[TIpsiMoii mapaienenue]], MpsIMOYroJIbHBIH MapauieIenumneI, 1 — — 0]
Ky0]]
83 o 1 — —
[[Beimykiibie MHOTOTpanHuKH. Teopema Ditnepal] (1]
84 |[[Beinmykisbie MHOrorpaHHuku. Teopema Oinepa. [IpaBunbHble 1 1 — — [
MOJTYTIPaBUIILHBIE MHOTOTPAHHUKH ||
85 [[KonTpombHas pabora "MHuororpanauku"]] 1 1 o 1
86 1 — —
[[TTonsiTHe BeKTOpa Ha INIOCKOCTH M B IPOCTPAHCTBE] ] [[1]
87 [[Cymma BekTOpOB]] 1 o o [
88 [[Pa3HOCTH BEKTOPOB]] 1 o o (1
89 1 — —
[[TIpaBuio mapasienenumenal] (]
90 1 — —
[[YMHOXeHHE BeKTOpa Ha YHCIIO] ] (1
01 |[[[Pa3nokeHHE BEKTOpa MO Oa3ucy TpEX BEKTOPOB, HE JIGKaNuX B 1 — — [

OJIHOM TIJIIOCKOCTH] |




KoaunuecTBO 4acoB

DJIEeKTPOHHbIE

Ne Hara uugposbie
Tema ypoka
n/n Beero Kontpoubnsbie | [IpakTnyeckue || u3ydeHus o0pa3oBaTe/bHbIE
padoThI padoThI pecypcsl
92 1 — —
[[CkassipHOe ipou3BeieHue] | [[1]
93 1 — —
[[Beluucnenue yriia MexJ1y BEKTOpaMu B IPOCTPAHCTBE] | (]
94 . 1 — —
[[IIpocreiimme 3a1a4n ¢ BEKTOpaMu | | (1]
95 N 1 — —
[[TIpocreiimme 3amaun ¢ BEKTOpaMu] ] (]
96 N 1 - —
[[IIpocreiimme 3a1a4n ¢ BEKTOpaMu | | (1]
97 . 1 — —
[[TIpocreiimme 3a1a4un ¢ BEKTOPaMH | | (11
98 . 1 — —
[[O600menne u cucremaTu3anys 3HaHUH] | (1
99 . 1 — —
[[O6o6menne u cucTeMaTH3aLus 3HaHUH] | (11
100 [[MToroBast KoHTposbHas pabora]] 1 1 o [
101 [[MToroBast kKoHTpoIbHas paboTa]] 1 1 o [[1]
102 . 1 — —
[[O600menre u cucTeMaTu3anus 3HaHUH] | (1
102 6 0

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME




OneHo4YHBIC MATEPHAJIBI

Tun oueHouyHou

Ne Tema npouenypsl (k/p,
n/n npoBepo4Has padora,
TeCT U T.J.)
1 Axcuombl crepeoMeTpur. CeueHus. KoHTposnbHas padora.
B3aumHoe pacrionoxeHue NpsMbIX U IUIOCKOCTEW B
2 KonTtponpHas pabora.
MIPOCTPAHCTBE.
3 VYTIIbI B pacCTOSHUSL. KonTponpHas padora.
4 [IpomexyTouHas UTOroBast arrecTanusl. Kontponpnas padora




