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MMOACHUTEJbHASA 3AIIMCKA

['eoMeTpus sBiseTCS OAHMM M3 0a30BbIX KypCOB HAa YPOBHE CPCIHETO
obuiero o6pa3oBaHus, TAK Kak 00eCreyrBaeT BO3MOKHOCTh H3YUCHUS THCLHILIMH
eCTECTBEHHO-HAYYHOH HANpPaBJIEHHOCTH W TNPEIMETOB TyMaHWTApHOTO UMK
[TockompKy  JIOTMYECKOE  MbIIUIEHHE,  (QopMHpyemMoe  TpU  U3YUCHHH
00Y4aIONMMHCS TIOHATHIHBIX OCHOB T€OMETPHHM, NPH J10KA3aTEIbCTBE TEOPEM H
MOCTPOEHHM 1IETOYKH JIOTHYCCKHX YTBEPHACHUH MPH PEIICHHH IeOMETPHYCCKNX
3aja4, YMEHHE BBIIBUraTh M ONPOBEPraTth TIHMIOTE3bl HENOCPCACTBCHHO
MCTOJIb3YIOTCSl TP PELICHUH 3a[a4 CCTCCTBCHHO-HAYYHOIO LMKIA, B HaCTHOCTH
(u3MYEeCKUX 3a/1a4.

[enb ocBOEHHS TIpOrpaMMbl yueGHOro Kypea «'eoMeTpus» Ha YriayOaEeHHOM
YPOBHE — pa3sBUTHE WHIAMBHIYANbHBIX CMOCOOHOCTEH OOYyHAIOIMXCA TPH
M3YYCHHN TEOMETPHH, KaK COCTABIIAIOMIECH MPEeIMETHOM obnacTi «MaremaTuka u
uadopmaTukay  uyepes  oOecredyeHne  BO3MOKHOCTH npuoOpeTeHuss  u
UCIIONB30BAHKS Oonee TIyOOKMX TeOMETPHYECKHX 3HAaHMA W JICHCTBHH,
crieHHIHBIX TEOMETPHH, H HEOOXOAHMBIX /IS YCTIENTHOTO NPO(ECCHOHAIBHOIO
oOpa3oBaHusi, CBA3aHHOTO C HCIMOJIb30BAHHEM MATEMATHKH.

[IpHOPUTETHBIMU 3aJa4aMH Kypca TEOMETpMH Ha yriyOn€HHOM YPOBHE,
PACIIMPAIOUIMMY ¥ YCUIMBAIOIIMMH Kypc 0a30BOr0 YpOBHSA, ABIAKOTCA!

paciIMpeHye MpeICTaBIeHNs 0 N'EOMETPHH KaK YacTH MHPOBOH KYIbTYphl H
(hOopMHpOBaHHE OCO3HAHHs B3AHMOCBSA3H TEOMETPHH C OKPYKAIOIHM MHPOM;

(bopMMpOBaHHE TPEICTABICHHS O MPOCTPAHCTBEHHBIX (HUrypax Kak o
BAXHEHUIIMX MATEMaTMYECKUX MOJC/IAX, [O3BOJIAIOUIMX ONMCHIBATH H H3y4aThb
pasHble SBJICHHUS OKPYKAIOIIET0 MUPA, 3HAHHE MOHATHHHOIO allnapara rno pasaeiny
«CrepeoMeTpus» ydeOHOro Kypca reOMeTpHH;

(GopmupoBaHHE  yMEHMs  BJaJieTh  OCHOBHBIMH  IOHATHAMH O
NPOCTPAaHCTBEHHBIX (PHIYpaX H HX OCHOBHLIMH CBOHCTBAMH, 3HAaHHME TEOPEM,
GopMys1 ¥ yMEHME WX NPUMEHATb, YMEHHs J10Ka3biBaTh TEOPEMbl H HAXOIHTh
HCCTaHAAapPTHBIC C11I0c00bl pelIeHHA 3aaad4;

(GopMHpOBaHHE YMEHHs Paclio3HaBaTh HA YEPTEKAX, MOAE/IAX U B PealbHOM
MHMpE MHOTOTPAHHMKH W Tejla BpAallleHHs, KOHCTPYMPOBaTb T'E€OMETPHYECKHE
MOJIEIH;

(hopMHpOBaHHE MOHUMAHUS BO3MOXXHOCTH AKCHOMATHYECKOIO IMOCTPOEHHS
MaTeMaTHYeCKuX Teopuid, (POpMUpPOBAHME MOHUMAHHUA POJH AKCHOMATHKH IPH
MIPOBEIEHHH PACCYKICHHUI;

(popMupOBaHHE yMEHHUS BIAJETh METOAAMH JI0KA3aTENbCTB M allOPUTMOB
pCLICHUA, YMCHUA MX MPHMEHATb, NMPOBOAHTL [AOKA3aTE/IbHLIC PACCYKACHHA B
X0Ie peUICHHA CTEPEOMETPHYECKHX 3aJa4d H 3aJa4d C INPaKTHYECKHM COJAEPXKaHHEM,
GbopMHpOBaHHE TIPEACTABIEHHMS O HEOOXOAMMOCTH  JIOKAa3aTeNIbCTB  IIPH



000CHOBaHHH MaTEMaTHYECKUX YTBEPXK/ACHHUH U POIIH AKCHOMATHKH B TIPOBE/ICHHH
JNENYKTHUBHBIX PaCCYyKICHUM;

pa3sBUTHE W COBEPUICHCTBOBAHWE MHTEIECKTYAIbHBIX M  TBOPYECKHX
CIOCOOHOCTEH 00Y4aroIUXCs, MO3HABATEIILHON aKTUBHOCTH, MCC/IE10BATEIbCKHX
YMEHUI, KPUTHYHOCTH MBILICHHSA, MHTEPECA K H3Y4CHUI0 TEOMETPHH,

GopmupoBanne (QYHKIHOHATBHOH I'DaMOTHOCTH, PENEBAHTHOH I€OMETPHH:
YMEHMsl PACTO3HABATH [POSIBJICHUS] T'€OMETPUYECKMX TIOHATHH, OOBEKTOB H
3aKOHOMEPHOCTEH B peallbHbIX JKH3HEHHBIX CHTYAlMsAX M INPH H3YYE€HHH IPYTHX
y4eOHBIX  IPEAMETOB, TPOABIECHHA 3aBUCHUMOCTEH M  3aKOHOMEPHOCTEH,
MOJIEJIMPOBAHMS PEabHBIX CHUTYalMi, HCCIEN0BaHHMA TMOCTPOEHHBIX MOJIEIIEH,
WHTEPNPETALNH TOJTYYEHHBIX Pe3y/IbTaTOB.

OCHOBHBIMH COJIEP/KATEIbHBIMU JUHUAMH y4eOHOro Kypca «l'eomerpus» B
10-11 wmaccax sBistorcsi:  «lIpsMble ¥ IUIOCKOCTH B IPOCTPAHCTBEY,
«MHororpanHuku», «Tena  BpaweHus», «Bekropel W KOOpDAMHATHI B
MPOCTPAHCTBEY, «/IBHAKEHHUA B IIPOCTPAHCTBEN.

CoopmynupoBannoe Bo ®I'OC COO TtpeboBaHHE «yMETh ONEPHPOBATH
MOHATHAMHY, PEICBAHTHBIMH FCOMETPHH Ha YIJ1yONEHHOM ypoBHE OOy4E€HHA B
10—-11 kiaccax, OTHOCHTCS KO BCEM COAEPIKATEIbHBIM JIMHUAM Y4eOHOro Kypca, a
(opMUpOBAHHE  JIOTMYECKMX  YMEHHMH  paclpelensercs He  TOIbKO 110
cozieprKaTeIbHbIM JIMHHAM, HO W 110 Toam oOyuenusi. Conepkanue oOpa3oBaHus,
COOTBETCTBYIOIIEE TPEIMETHBIM pe3ysbTaTaM OcBoeHMs PenepanbHOi paboucii
NpOrpaMMbl, pPacnpenacnéHHbIM M0 rogam 00yudeHHs, CTPYKTYPHPOBAHO TaKUM
00pa3oM, 4yToObl KO BCEM OCHOBHBIM, MPUHLMITHATBHBIM BOIPOCaM oOydaroruecs
oOpamiajiuch HEOAHOKPAaTHO. ITO  I03BOJISET  OPraHM30BaTh  OBJIAJICHHUE
reOMETPUYECKUMH TTOHATUAMHU U HABBIKAMH TOCJIEA0BATENBHO U IIOCTYATEIBHO, C
co0oIeHHeM MPUHLIUMIA NPEeeMCTBEHHOCTH, @ HOBBIC 3HAHHUS BKJIKOYATL B O0I1YIO
CUCTEMY I'€OMEeTPUUYECKUX MPEACTABJICHUN O0y4YaKOLIUXCS, paciuupss U yrayoumss
e€, odpa3ys Npo4YHbIE MHOXECTBEHHbIE CBA3H.

Ilepexon k u3yueHu0 reOMeTpHUH Ha yriiyOJ€HHOM YPOBHE 1O3BOJISET:

co3aarb  ycnoBua A ad@depeHnuanud  00y4eHHs,  MOCTPOCHHSA
MHIUBHUYAJIbHBIX  00pa3oBaTe/IbHLIX IpOrpaMM, olecrnedyuts yriyoiaéHHoe
H3y4Y€HHE IeOMETPHH KaK COCTaBAIONIeH yueOHoro npeamera «Marematukay,

MOATOTOBUTh OOYYaIONIMXCA K TPOJIO/DKEHHIO HM3YYEHHS MATEMaTHKH C
yuéroM BbIOOpa Oyaymieil mpodeccun, obecreumBas NMPEeMCTBEHHOCTh MEKIY
o0wuM 1 npodeccuoHabHBIM 0GPa30BAHUEM.

Ha wusyudenne yueOHoro kypca «l'eomerpusi» Ha yriiyONEHHOM YpPOBHE
oreoautcs 204 yaca: B 10 knacce — 102 yaca (3 yaca B Heemo), B 11 kimacce — 102
vaca (3 4aca B HEJICIIO).



COJIEP KAHUE OBYYEHHA
10 KJIACC

IIpsiMbie H IIOCKOCTH B POCTPAHCTBE

OcCHOBHbIE  TOHATHA  cTepeoMerpuu. Touka, [MpsMas, [JIOCKOCTb,
npoctpancTBo. [loHsTHE 00 aKCMOMATHYECKOM IIOCTPOCHHH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHH H CIIEACTBHA U3 HHUX.

B3ayMHOE pAcCMoOIOXkKEHHE MpPAMBIX B MPOCTPAHCTBE: TepeceKarolinect,
napajieibHble M CKpeluBaromuecs npsambic. [Ipu3HakM CKpeLIHBaIOMIMXCA
npAMbIX. [1apaiiebHOCTh MPAMBIX M IIIOCKOCTEH B MPOCTPAHCTBE: MapajlielibHble
MPSMBIE B TIPOCTPAHCTBE, MAPAICTLHOCTD TPEX MPAMBIX, TTAPAILIETBHOCTD MPIMON
M TulockocTH. IlapaiuielbHO€ M IICHTPAIbHOE IMPOCKTHPOBAHHE, H300paKeHHE
duryp. OcHOBHbIE CBOMCTBA HapasIeIbHOrO NpoekTHpoBaHus. H3oOpaxeHue
¢uryp B mapamienbHOW MPOEKIMH. YTIIbl ¢ COHAMPABICHHBIMU CTOPOHAMH, YTO
MEX/y NPSMBIMK B MPOCTpaHcTBE. [lapamuienbHOCTh MIOCKOCTEH: MapauIeIbHbIC
[UIOCKOCTH, CBOMCTBA napasuieNbHbIX [UIOCKOCTEH. [IpocTeitue
MPOCTPAHCTBEHHbIE (UIyppl HA IUIOCKOCTH: TETPaj’ap, MNapajlieenumnes,
[OCTPOCHHUE CEUEHHH.

[leprieHAMKYIAPHOCTD NMPAMOKM W IUIOCKOCTH: MEPICHANKY/IAPHBIC NPAMBIE B
MPOCTPAHCTBE, IPSMBbIE TapaiIelbHbie W MEPNCHAUKYIAPHBIE K TUIOCKOCTH,
MPU3HAK TEPNEHIUKYISIPHOCTH TIPAMOH M IUIOCKOCTH, TeopemMa O NpsAMOH
NepreHANKYIAPHON TUIOCKOCTH. OpTtoroHanbHoOe NPOCKTUPOBAHHUE.
HOPHCII,E[HKYJIHP H HAKJIOHHEIC! PACCTOAHHS OT TOYUKH 4O INVIOCKOCTH, pacc’ro.que
OT MOpAMOM 10  IUIOCKOCTH,  IPOEKUUS  (Urypsl  Ha  IUIOCKOCTb.
[lepneHAMKyIAPHOCTL  TUIOCKOCTEH: TMPU3HAK — MEpPreHIHKYIAPHOCTH  JBYX
miockocrei. Teopema o TpEx nepreHauKyspax.

Yribl B MPOCTPAHCTBE: yroa MEXIy MPSMOH H IUIOCKOCTHIO, JBYTPAHHBI
Yroil, JIAHEHHBIH yrosi ABYrpaHHOro yrna. TpEXrpaHHbIii 1 MHOrOrpaHHbie YTJIBL.
CoiicTBa TIUIOCKHX YIJIOB MHOTOIPaHHOrO yrna. CROMCTBA IUIOCKHX U
ABYTPaHHBIX YITIOB TPEXrpaHHOro yria. Teopembl KOCHHYCOB u CHHYCOB /U1
TPEXTPAHHOTO yria.

MHororpanHHHKH

Buibl MHOrOrpaHHMKOB, Pa3BEPTKA MHOTOFPAHHMKA. [Ipusma: n-yronwuas
pH3Ma, MpAMasi i HAKIOHHAsA NMPHU3MBI, OOKOBas M MOJHAS MOBEPXHOCTH MPU3MBL.
[apawienenunen, npsAMOyronbHbI  mapamnenenunes © = ero  CBONCTBA.
Kparyaiiiune myTd Ha MOBEPXHOCTM MHOTrOrPAaHHHKA. Teopema Diinepa.
IIpoctpancrennas teopema Iludaropa. [Mupamuza: N-yrojibHas NHUpaMuja,
NpasuibHas W yceyCHHAas MUPaMUABL CBOHCTBA pEOEp M OOKOBBIX TrpaHeit
NPaBUILHONW Nupamu/ibl. TIpaBuibHBIE MHOTOTPAHHMKM: MpaBHIIbHAS npusma u



MpaBWIbHAS THPAMHIA, NpPaBHJIbHAA TPEYroidbHAs IMPaMHIAa W TPABH/IbHBIMN
TeTpas’ap, KyO. IlpencraBnenne o0 NpaBHIBHBIX MHONOrPAHHHMKAaX: OKTadp,
JOJICKAdAP U UKOCAIP.

Bbruuciienue 91€MEHTOB MHOrOTPAaHHUKOB: DEOpa, /AMArOHAIH, YIJIBL.
IInomazns OOKOBOH MOBEPXHOCTH M MOJHOH MOBEPXHOCTH MPAMON IIPU3MbI,
IJI0IIa/Ib  OCHOBAaHHH, Teopema O OOKOBOH IOBEPXHOCTH HPSIMOH MPH3MBI,
[Tnomaas GOKOBOM TIOBEPXHOCTH M TIOBEPXHOCTH TPABHILHOH TTHPAMMIbL,
TEOpEMa O TUIONIAAH YCEYEHHOM MUPAMUJIBI.

CuMMeTpust B NIPOCTPAHCTBE. DIIEMEHTHl CHMMMETPHH  MNPaBHIIBbHBIX
MHOTOTPaHHHKOB. CHMMETPHS B NPaBHILHOM MHOTOTPaHHHKE: CHMMETPHSA
napajienenunena, CHMMETPUS TNPABHIBHBIX TPU3M, CHMMETPHS [IPaBHIILHOM
UPaMHU/IBI.

BeKTOpbI H KOOPAHHATHI B IPOCTPAHCTBE

IToHsTHsA: BEeKTOp B NpOCTPAHCTBE, HYJIEBOH BEKTOp, JJIMHA HEHYJICBOTO
BEKTOpA, BEKTOPbl KOIJIHHEAPHBIC, COHANPABICHHBIE W  MPOTHUBOMOIOKHO
HaIpaB/ICHHbIC BEKTOPBI. PABEHCTBO BEKTOPOB. JIEHCTBUS C BEKTOPAMU: CIIOKEHHE
M BBIYUTAHHE BEKTOPOB, CyMMa HECKOIBKHX BEKTOPOB, YMHOXEHHWE BEKTOpa Ha
uncno. CBoiicTBa cnoxenus BeKTopoB. CBOHCTBA YMHOMKEHHS BEKTOPA HA YHCIIO.
[Tonsitne xommiaHapHsie BekTOphbl. IIPU3HAK KOMILUIAHADHOCTH TPEX BEKTOPOB.
[lpaBuno napamnenenunena. Teopema O pasloKEeHHM BEKTOpa MO TpéM
HEKOMIUIaHApHBIM ~ BekTopaM.  IIpsAMoyronbHas  cucTemMa  KOOPAMHAT B
npoctpancTe. Koopanuatel BekTopa. CBA3h MeXIy KOOPAMHATAMH BEKTOpa H
KOOpJIMHATAMM TOYeK. Yroj Mexay BekTopamu. CKalspHOe MpOU3BeIeHHE
BEKTOPOB.

11 KNIACC

Tena Bpamenusn

[TousTHA: UMIMHADHYECKAS IIOBEPXHOCTb, KOHUYECKAS IOBEPXHOCTS,
chepudeckas IOBEPXHOCTb, 00pa3ykoIIHe nosepxHocrei. Tena BpauieHus:
IMIMHIP, KOHYC, yCeu€HHbIH KOHyc, cdepa, map. Bsaumuoe pacmnonoxkenue
cepbl M IUIOCKOCTH, KacaTenbHas IUIOCKOCTb K cdepe. H3obpakenne Ten
BPALICHHA Ha IUIOCKOCTH. Pa3BéprTka mmiMuapa u koHyca. Cummerpus chepsl u
mapa.

O6béM. OcHoBHble cBoiictBa 00bEMOB Ten. Teopema 06 o0ObéEme
NPAMOYTOJIBHOTO MapajieNienunena u ciaeacTsus u3 Heé. OOBEM mnpamolt u
HAKJIOHHOH NMPH3MBI, LHIHHAPA, TUPAMAIBI H KoHyca. OGBEM mapa W mapoBoOro
CErMEHTa.

KoMOunHallii Ten BpalleHHA M MHOrOrpaHHuKoB. IIpu3ma, BrucaHHas B
UHIHHApP, ONHCaHHas oOKono wuumuHApa. I[lepecedenne cdepsl M mapa c
miockocThio. Kacanne mapa u chepsr miuockoctsio. IloHsTHE MHOrOrpaHHHKa,



OMMCaHHOTO OKomo cdepsl, chepbl, BNMCAHHOW B MHOTOTPAHHMK WM TEIO
BpALLEHHS.

[Tomanp MOBEPXHOCTH LMIMHIAPA, KOHYCA, TUIOMAAb chepsl U e€ JacTeu.
[Monobue B mpoctpancTe. OTHoOmIEHHE O00BEMOB, IoIaAeil MOBEPXHOCTEH
nonoOubiXx ¢uryp. IIpeoOpasoBanue nojo0us, romoreTus. PeumieHue 3ajad Ha
[TOCKOCTH C HCIIOIB30BAHHEM CTEPEOMETPHYECKHX METO/I0B.

TMocTpoeHue cedeHnii MHOTOTPAHHKMKOB H TEJI BPALICHHS: CCUCHHA LWJIMH/PA
(MapamienbHo M MEPNEHJMKYJIAPHO OCH), CEHCHHA KOHYyca (mapanienbHbIe
OCHOBAHWIO ¥ MPOXO/IAILIAE YePe3 BEPIUHHY), CeUCHHUs 1apa, METO/IbI OCTPOCHHA
CeueHMIT: METOJ CIE/I0B, METOJ BHYTPEHHEro MpOeKTHPOBAHHUSA, METO/ NEPEHOCA
CEeKyIIeH MIOCKOCTH.

BeKTOpbI M KOOPIAHHATHI B MPOCTPAHCTBE

Bekrops B mpoctpancte. Omnepauuy Hal BEKTOPaMH. BektopHoe
yMHOKEHHE BEKTOpOB. CBOHCTBA BEKTOPHOrO yMHOXKCHHUA. [IpsiMoyroJibHast
CHCTEMa KOODJMHAT B mpocTpaHcTBe. KoopaHHATbI BEKTOPA. PaznoxeHue BEKTOpa
no Gasucy. KoopAMHATHO-BEKTOPHBIA METOX TIPH DPEICHHH TIEOMETPHICCKHX
3ajJad.

JIBH:KeHHS B MPOCTPAHCTBE

JlBwxenns npocrpanctsa. Otobpaxenns. JIBUKEHHS ¥ PaBEHCTBO uryp.
O6umue CBOWCTBA MIBWKEHHM. BHIbl JIBHKEHHH! napajieJbHbIi  EPEHOC,
IEHTpaTbHAs CHMMETpPHS, 3epKaibHas CHUMMETDHs, TOBOPOT BOKPYT [PAMOH.
TTpeoGpasosanus noaobus. IIpamas u chepa diinepa.



[VIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS YYEBHOI'O KYPCA
«'EOMETPUSI» (YIJIYBJIEHHBIH YPOBEHbL) HA YPOBHE
CPEJHEI'O OBHIEI'O ObPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpakaanckoe BOCIHTAHHE!

c(hopMHUPOBAHHOCTD TPAXKIAHCKOH MO3ULIMK 00YyYarOLIErocs Kak akTHBHOTO H
OTBETCTBEHHOr0  4jeHa  poccHiickoro — ofuiecTBa,  IpEACTaBJIEHHE O
MATEMaTHYECKMX OCHOBAaX ()YHKLIMOHUPOBAHUS PA3MYHBIX CTPYKTYP, ABJICHWI,
MPOLEAYp TpakAaHCKOro oOuiectBa (BbIOOpBI, OMPOCHI H JPYroe), yMeHHe
B33HMOJ16ﬁCTBOBaTL ¢ COHUANBHBIMU MWHCTUTYTAMU B COOTBETCTBHA C WX
(YHKUUAMHU U HA3HAYCHHUEM,

2) NnaTPHOTHYECKOE BOCITHTAHHE:

c(hOPMHUPOBAHHOCTH POCCUMCKON I'PaK1aHCKOM MIEHTUYHOCTH, YBAXKEHHS K
IPOILIOMY M HACTOAMIEMY POCCHMCKOH MaTeMaTHKH, LIEHHOCTHOE OTHOLICHHE K
JNOCTHKEHHAM POCCHHUCKHX MaTEeMAaTHKOB M POCCHMCKOW MaTeMaTUYECKOM LIKOJIB,
MCIIOJIb30BAHME 3THX JOCTH)KEHHI B JIPYrHX HaykaX, TEXHOJIOrHMsX, cgepax
IKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

OCO3HaHHWE AYXOBHBIX HIEHHOCTEH POCCHHCKOro Hapoaa, c()OpMHPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHHS, ITHYECKOr0 NOBEJEHHS, CBA3aHHOIO C NPAKTHYECKHM
MPUMEHEHHEM JOCTHIKCHWH HAyKH M JIeATECABHOCTHIO Y4Y&HOro, OCO3HAHHE
JTMYHOTO BKJIa/1a B MOCTPOEHHE YCTOHYHMBOTO OYyayIIero;

4) scTeTH4ecKoe BOCITHTAHME:

OCTECTHYCCKOE OTHOIIEHHE K MHpY, BKIIOYAs ICTETHKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3314y, PEICHUH, PacCyK/IeHHUH, BOCIIPUUMUHBOCTD
K MareMaTH4eCKHM acleKTaM pa3IM4YHbIX BHIOB HCKYCCTBA;

S) pusuueckoe BocnuTanue:

ChOPMHPOBAHHOCTE YMEHHMSI TPUMEHSTH MATEeMATHYECKHEe 2HAHUS B
HHTEpecax 310pOBOro H 0e30nacHOro 00pasa JKU3HH, OTBETCTBEHHOE OTHOILIECHHE K
CBOEMY 3/I0POBBIO (370pPOBO€ IMTaHHe, COAAHCHPOBAHHBIN PEKHM 3aHSATHH M
OTABIXa, peryisipHas (usuyeckas aKTHBHOCTb), (DU3HYECKOE COBEPLICHCTBOBAHHME
MPH 3aHATHAX CIIOPTHBHO-0310POBUTEIBHON AEATENBHOCTHIO,

6) Tpy10BOE BOCIIHTAHHE:

FOTOBHOCTb K TPYAy, OCO3HAHME IIEHHOCTH TPYAONIOOHMs, MHTEPEC K
pasiuuHbIM  cepam  mpOeCCHOHATLHON  JEATENTbHOCTH, CBA3AHHBIM  C
MATCMAaTHKOH M ¢ NPHIOKCHHAMH, yMEHHE COBEPLIATh OCO3HAHHBI BHIGOP
Oyaymwed npopeccHd W peanru3OBBIBAT COOCTBEHHbBIEC KM3HCHHbIC TUTAHBI,
FOTOBHOCTL M CNOCOOHOCT K MareMaTH4eckoMy  0Opa3oBaHMI0 W



caMOO0Pa30BAHMI0 HA TIPOTSKEHANM BCEH JKM3HH, TOTOBHOCTR K aKTHBHOMY
YYaCTHIO B PEIICHHH MPAKTHYECKUX 3a1a4 MaTeMaTH4YeCKOW HANpaBJIeHHOCTH;

7) 3K0JI0THYECKOE BOCTIHTAHHE:

chOPMHUPOBAHHOCT ~ IKOJIOTMYECKOH  KY/IbTYpbl, [OHHMAHHC  BIIMAHHA
COLIMAIBHO-?)KOHOMHYECKHX MPOLIECCOB Ha COCTOAHHE MPUPOHOM U COLMAJILHOM
cpesibl, OCO3HAHHE II00aIbHOr0 XapakTepa SKOIOTHHECKHX pobJieM, OpHEHTALIHA
HA TIPUMEHEHWE MAaTEeMAaTHYECKMX 3HAHWH /Ui pEmeHHs 3ajad B obnacTH
OKpYKAIOIIEH Cpe/ibl, IUIAHUPOBAHWE MOCTYNKOB H OLCHKH HX BO3SMOXKHBIX
[10CJIEACTBUM /ISt OKPYXKAIOIIEH CPEIbI,

8) IEHHOCTH HAYYHOI'0 NO3HAHMSHA:

c(hOPMHPOBAHHOCTh MHPOBO33PEHHMS, COOTBETCTBYIOIIEr0 COBPEMEHHOMY
YPOBHIO  Pa3sBHTHS HAaykH M OOLIECTBCHHOH  MPAaKTHKW,  TOHMMAaHHME
MATEMATHYECKOH HAYKH Kak cdepbl 4enoBEYECKOH NEATENbHOCTH, JTaroB eé
pasBUTHA M 3HAYAMOCTH JUIS DPA3BUTHS LMBWIM3ALMH, OBIA/JCHHC A3BIKOM
MATEMATHKH M MaTeMaTH4YeCKOH KyJIbTypOM Kak CpeICTBOM I[IO3HAHUS MHPA,
FOTOBHOCTb OCYIIECTBJIATH TPOEKTHYHD M MCCIIE0BATENBCKYI0 ACATCIBHOCTD
HHIMBHyaJbHO H B IPYyNIIC.

METAIIPEJMETHBIE PE3YJIbTATHI

[Mo3HaBaTebHbIe YHHBEPCAIbHbIE Y4eOHbIE 1eHCTBHA

ba3oBbie TOrHYeCKHEe 1eHCTBHS:

BBIAB/IATH M XapakTepu30BaTh CYLICCTBCHHbIC MPU3HAKM MAaTeMAaTHYCCKHX
00BLEKTOB, [OHATHI, OTHOWICHWH MEXIy TMOHATHAMH, (QOPMYIHPOBATH
OIpeie/ieHHs IOHATHI, YCTAHABIMBATh CYIICCTBEHHBIH NPHU3HAK K1accu(uKanuy,
OCHOBAHHSA /151 0000IIEH s U CPABHEHMsA, KPUTEPHUHU TIPOBOAUMOr0 aHaIn3a;

BOCTIDMHMMATh,  (OPMYJIMPOBaTh W NpeoOPa3OBBIBATE  CYKACHHA:
yTBEpIHTEIBHBIE U OTPULIATEIBHBIC, CIMHUYHBIE, YACTHBIC U O0LLIHME, YCIIOBHBIE;

BBISIBJIATh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M W NIPOTHBOPCH A
B (hakTax, JaHHBIX, HAOMIONEHUAX M YTBEPXKIACHHUSAX, NpelaraTb KpUTCPUH A5
BBISIBJICHHS 3aKOHOMEPHOCTEH M MPOTUBOPEYHIA;

NenaTh BbBIBOJBI C MCMOJIb30BAHMEM 3aKOHOB JIOIMKH, [ACAYKTHBHBIX U
MHIYKTHBHBIX YMO3aK/IFOUEHHH, YMO3aKIIOYCHHH 110 aHAJIOTHH,

NPOBOJIMTH CAMOCTOSTEIBHO A0Ka3aTeIbCTBA MATEMATHYECKHUX YTBCPKICHHH
(mpsiIMBIE U OT MPOTUBHOrO), BBICTPAMBAThH APTYMEHTALHIO, IPUBOIUTH IPUMEPBL U
KOHTPIPUMEpPbI, 000CHOBBIBATL COOCTBEHHBIE CYXK/IEHUA U BBIBOJIBL;

BBIOMpaTh Criocol pemieHus ydeOHOW 3ajaun (CpaBHMBATH HECKOJIBKO
BADHAHTOB  pelleHWs, BbIOWpaTh Haubonee  MOAXOMAUIMH ¢ y4CTOM
CaMOCTOSATENBHO BbIJICIIEHHBIX KDHTEPHEB).

ba3oBbie HCCIEI0BATEIbCKHE NEHCTBHA:



MCII0JIb30BaTh BOMPOCHI KaK MCCJIEI0BATENbCKHI MHCTPYMEHT MO3HAHMA,
dopMynupoBaTe  BOMPOCHI,  (QUKCUPYIOLIHME  NPOTHBOpPEYUE,  [podIeMy,
YCTaHABIIMBATE MCKOMOE M JaHHOE, (hOPMHPOBATH T'MIIOTE3Yy, aPryMEHTHPOBATh
CBOIO MO3HULIUIO, MHCHHE;

[IPOBO/AMTH CAMOCTOSATENBHO CILIAHHPOBAHHbBIH IKCIIEPUMEHT, HCCIICIOBAHUE
110 YCTAHOBJIEHHIO 0COOEHHOCTEH MaTeMaTH4ecKoro 00beKTa, ABJIEHHS, MPOLIeCCa,
BBISIBJICHHIO 3aBHCHMOCTEH MEX /1y 00beKTaMu, SIBICHUSIMH, TIPOLIECCAMM;

CaMOCTOSTENbHO (OPMYIHpPOBaTh 00OOIIEHWS] M BBIBOABI MO pe3yJibTaTam
NPOBENEHHOIO0  HAOMIOAEGHWS, WCCICAOBAHUS,  OLICHUBATH  JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJbTaTOB, BHIBOIOB ¥ 0000ICHHH;

MPOrHO3UPOBATH BO3MOXHOE Ppa3BUTHE Tpollecca, a TakkKe BbIABHIaTh
MPEANOIOKEHHUS O €Er0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undgopmaumeii:

BBISBJIATH JSPHUIMTH UH(POPMALIUK, JAHHBIX, HEOOXOAMMBIX /IS OTBETA HA
BOTIPOC ¥ [1715 pEILEHHs 3a1a4H;

BLIOMpPATh HH(OPMALIMIO M3 UCTOYHHKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMATH3UPOBATh M MHTEPIPETUPOBATH MH(OPMALMIO DPA3IHYHBIX BHIOB H
(hop™m npeCTaBIEHHS;

CTPYKTYPHPOBaTh MH(OPMALIMIO, TIPEACTABIATh €€ B pa3IH4YHBIX (popmax,
HJUTFOCTPHPOBATH IpadHuecKu;

OLICHHBATh HaIEKHOCTD nHbopmaluu no CaAMOCTOATENILHO
chOpMYITHPOBAHHBIM KPHUTEPHSIM.

KoMMyHHKAaTHBHbIE YHHBepPCaIbHbIE YieOHbIe 1eiCTBHA

Obwmenne:

BOCTIPMHUMATh ¥ (POPMYIMPOBATH CYXKJAEHHUS B COOTBETCTBUM C YCIOBUSIMH U
uensMu OOIIEHMs, $ACHO, TOYHO, T'PaMOTHO BbIPaXKaTh CBOK) TOYKY 3pPCHHUS B
YCTHBIX M TIMCBbMEHHBIX TEKCTaX, JaBaTh MOACHEHHUsS MO XONY pEIICHHs 3a1ayu,
KOMMEHTHPOBATb MOJIY4ECHHBIH Pe3y/bTar;

B XO0J/le OOCYXJeHHs 23/1aBATh BOMPOCHI M0 CYIIECTBY 00CYXk/1aeMOW TeMbl,
npobaempl, pelmaeMoN 3a/Ja4yd, BBICKA3biBaThb HIECH, HALIEJICHHBIC HA IIOMCK
pELIeHHUs,, COMOCTaBIATh CBOM CYXKICHHMS C CYKICHMAMH IPYIMX YYaCTHHKOB
nuanora, oOHapyKHBaTh Pa3IMYUE W CXOACTBO MO3MIMH, B KOPPEKTHOH Gdopme
(OpMyJIUPOBATH PA3HOIJIACHS, CBOH BO3PAXKEHHS,

MPEACTABJIATh PE3Y/NbTAaThl PELICHHUS 3a]a4H, SKCIIEPUMEHTA, UCCIIEeI0BaHu,
MPOEKTa, CAMOCTOATENILHO BbIOMpaTh (opMar BBICTYIUIEHHS € Y4E€TOM 3ajad
Mpe3eHTalMU U OCOOEHHOCTEN ayAUTOPUH.

PeryasaTuBHble YyHHBepCcaAIbHbIE YueOHbIe 1eiCTBHUS
Camoopranu3auus:



COCTABJIATH IAH, AIrOPUTM pElieHHs 3a1a4ui, BRIOUPATh Crnocod pemeHus ¢
y4ETOM MMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
M KOPPEKTUPOBATh BAPHAHTBI PEIICHHH ¢ Y4&TOM HOBOH HHpOpPMALIHH.

CaMOKOHTPOJIb, JMOUHOHAJIBLHBIH HHTE/VIEKT:

B/IaZieTh  HaBbIKAMM  TIO3HABATEIbHOW  peiekCHM  KaKk  OCO3HAHMA
COBEpUIAEMBIX JIEHCTBHH H MBICITHTEIBHBIX MPOLECCOB, HX PE3YJIbTATOB, BJIA/IETh
crocob0aMH CaMOTIPOBEPKH, CAMOKOHTPOJIS IIpoLecca W pe3yibTara pelIeHHUs
MaTeMaTHYECKOH 3a/1a4H;

NpeIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh NPH PEIICHUH 3a/1a4H,
BHOCHTh KOPPEKTHBBI B JICATEIbHOCTh Ha OCHOBE HOBLIX OOCTOATENIBLCTB, TaHHBIX,
HalIeHHBIX OLIMOOK, BBISABJIEHHBIX TPYIHOCTEMH;

OLIEHUBATH COOTBETCTBHE PE3Y/IbTaTa LEIu H YCIOBUAM, O0BACHATE IPUYHHBI
JOCTHXKEHHUS MM HEJOCTHIKEHHUS Pe3y/IbTATOB JAEATENbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

CoBmecTHasi 1eITE/IbHOCTD:

MOHUMATh M MCIIOJIB30BATH MPEHMYIIECTBA KOMAHAHOW M MHAMBHAYAJIbHOM
paGoTBl TMpH pemieHHH Yy4eOHBIX 3aaad, NPHHHMATh 1LEIb COBMECTHOH
JEATENBHOCTH, IUIAHUPOBATh OPraHM3alMI0 COBMECTHOH palOThI, pacrnpenensith
BHIbl paboOT, JOroBapHBaThCd, OOCYXJaTh MPOUECC W pe3yiasTar padoThi,
000011aTh MHEHHA HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B IPYNNOBBIX (opmax pabotsl (00CyxaeHus, 0OMEH MHEHHH,
«MO3TOBBIE IITYPMBI» M  HHBIE), BBHIMOMHATL CBOK 4acTh paboTel M
KOOPJAMHHUPOBATh CBOM [JCHCTBHA C JAPYTMMH YJI€HAMHM KOMAaH/Ibl, OLICHHBATh
KaYeCTBO CBOEro BKIajaa B OOIIHH MPOAYKT MO KPUTEPUAM, CHOPMYTHPOBAHHBIM
YYaCTHUKAMH B3aHUMOICHCTBHUA.

MPEMETHBIE PE3YJIBTATDI

K xonmy 10 kinacea o0yyaromuics HayquTCs:

e CBOOOMHO OMEPUPOBATH OCHOBHBIMH TIOHATHAMH CTEPEOMETPHH TIPH
PEILICHMH 3a/1a4 ¥ NPOBEACHUM MAaTEMaTHUYECKHX PacCyKIAECHHH;

¢ [PHUMEHATH AKCHOMbI CTCPEOMETPHH M CIICACTBHA W3 HHUX IMPH PEUICHHH
reOMETPUUECKUX 3a/1aY;

o  KIACCU(UIMPOBATH B3aWMHOC PACTIONOKCHUC NPAMBIX B MPOCTPAHCTBE,
MUTOCKOCTEH B MPOCTPAHCTBE, MPAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE,

e CBODOJHO OMEPUPOBATH TMOHATHSMH, CBA3aHHBIMM C YrJIaMH B
MPOCTPAHCTBE: MEXAY TNPAMBIMH B MPOCTPAHCTBE, MEKAY INPAMOH H
MIOCKOCTBIO;

e CBOOOHO OMEPUPOBATE MOHSITHAMH, CBS3aHHBIMH C MHOTOIPAHHUKAMH;



o+ CBOGOJHO pAcMO3HABATH OCHOBHBIC BMbI MHOIOIPAHHMKOB (TPU3MA,
MUpaMua, MPAMOYTOJIbHBIH mapaienenunes, kyo);

e KiaccMPUUUPOBATH  MHOTOTPAaHHMKM,  BbIOMpas  OCHOBaHWA  JUIA
Kinaccu(UKALMH,

e CBOOOJHO ONEPHPOBATb MOHATHSAMH, CBA3AHHBIMH C  CCUCHHEM
MHOTOI'PAHHHKOB ILJIOCKOCTBHO,

e BBIMNOJIHATH napajjiciibHOE, LEHTPaJIbHOC H OpTOTOHAJIBHOC
npoeKTHpoBaHue (Uryp Ha IUIOCKOCTh, BBITIONHATH W300paxeHHs QUryp
Ha IJIOCKOCTH;

e CTPOMTH CEYCHHA MHOI'OI'PaHHHUKOB Pa3/IMYHbBIMH METOJaMH, BBIITOJIHATE
(BBIHOCHBIE) TUTOCKHE YEPTEXH H3 PUCYHKOB NPOCTHIX 00BEMHBIX (QHTYD:
BHU]l CBEPXY, COOKY, CHHU3Y,

e BBIUMCJIATH IUIOMIAAM  IOBEPXHOCTEH  MHOTOrPaHHMKOB  (TpH3Ma,
MUPaMHU/Ia), FEOMETPHYECKUX TeJl C PUMEHEHUEM HOpMYIL;

e CBOOOHO ONEPHPOBATH MOHATHAMH: CUMMETPUS B MPOCTPAHCTBE, LECHTP,
OCh M IUIOCKOCTH CHMMETpPHH, IEHTP, OCb M TIUIOCKOCTh CHMMETPHH
burypsl;

e CBOOOJHO ONEPHPOBATH IOHATHAMH, COOTBETCTBYIOUIMMM BEKTOpaM H
KOOpPJMHATAaM B MPOCTPAHCTBE,

e BBITIOJIHATH JICMCTBUA HAJl BEKTOPaMH;

e pemarh 3aJayd Ha [0Ka3aTeIbCTBO MATEMaTHYECKMX OTHOLICHHWH H
HAXO0X/IEHHE TEOMETPUYECKUX BEIHYHMH, NPUMEHSS H3BECTHBIC METO/IbI
MpH PElIeHHH MaTeMaTHYECKUX 3a1a4 MOBBIIIEHHOTO0 M BHICOKOrO yPOBHS
CITOHOCTH;

e INPHMEHATH NPOCTEHIIME [POrpaMMHBIC CPECACTBA W 3JICKTPOHHO-
KOMMYHHKaITHOHHBIC CHCTEMBI IIPH PEILICHHH CTGpﬁOMCTpH‘-IeCKHX 3aJa4,

e WU3BIEKaTh, MPeoOPa30BbIBATH M HHTEPIPETUPOBATH HH(POPMALUI O
MPOCTPAHCTBEHHBIX TEOMETPHYECKUX (Urypax, NpEICTaBICHHYIO Ha
YepTexax U pucyHkax;

* IPHMCHATD MO Y*1CHIIbIC 3Hannn Ha NNPaKTHKC, CpaBHnBaTb H
AHAJIM3UPOBATh PCAJIbHBIC CHUTYallMH, INPUMCHATD M3YYCHHBIC INOHATHA B
Mpolecce TOMCKA  PELIeHHs  MAaTeMaTHYeCKH  CHOpMYJIMPOBaHHOM
npo0JIeMBl, MOJEIMPOBATh pealbHble CHUTYAllMM Ha A3BIKE T'€OMETPHH,
MCCJIEN0BATh MIOCTPOEHHbIE MOAEIU C UCIOIB30BAHUEM I'€OMETPUUYECKHX
MOHATHH W TEOpEeM, amnapara ajredpel, peuiath MPaKTHYECKHUE 3aJauH,
CBSI3aHHBIE C HAXOXKIEHUEM F€OMETPHYECKUX BEITMYHH;

e HMETh TMpEACTaBIEHHUA 00 OCHOBHBIX ITarax pa3BUTHUS TEOMETPHH Kak
COCTaBHOH 4acTH ()yHJaMEHTa Pa3BUTHS TEXHOJIOTUH.

K xoHny 11 knacea o6ydaronmiics HayYuTCs:



cBOOOZIHO OMEPUPOBATH MOHATUAMH, CBA3AHHBIMH C LIMJIHHAPHYCCKOM,
KOHHUYECKOH M Cchepuueckoil IMOBEPXHOCTAMH, OOBACHATH CrOCOOBI
MOJIy4EHHU,

OIIEPHPOBATH IMOHITHAMH, CBSA3AHHBIMH C TEaMHU BPAIICHUS: [IUITHHIPOM,
KOHYCOM, C(EpOii H LIapoM,

pacrosHaBaTh Tejla BpalleHHA (UHIHHApP, KOHYC, chepa H wap) H
00BSCHATH CII0COOBI MOITY4YEHHUS TEJ BPALLIECHUS,

KJIaCCH(HUIIMPOBATH B3aUMHOE PacmoioKeHHe chephl U II0CKOCTH,
BBIYKMC/IATH BEJMUMHBI SJIEMEHTOB MHOTOTPAHHHMKOB M Te€N BpallleHus,
00BEMBI M TUIOIIAAM MOBEPXHOCTEH MHOIOrpaHHUKOB W TENl BpalleHus,
reOMEeTPUYECKUX TEJl C TPUMEHEHHEM (HOPMYJI;

cBOOOIHO OMEPHPOBATH MOHATHAMH, CBA3AHHBIMH ¢ KOMOHHALMAMH Tel
BpAIllEHHs U MHOTOTPaHHMKOB: MHOTOIDaHHHK, BIHMCaHHBIA B cdepy H
OIUCaHHBIH 0K0I0 cepsl, cepa, BIUCAHHAS B MHOTOTPAHHHUK HIIH TEIIO
BpAILCHHSA;

BBIYMCIIATH COOTHOLICHHSI MEXIY IUIOMIAAMH MTOBEPXHOCTEH M 00bEMaMH
10J00HBIX TEI;

n300pakaTb H3ydacMmble (UIYpbl, BbBINOJHATL (BBIHOCHBIE) IIOCKHE
uyepTeXXKH W3 PUCYHKOB NMPOCTBIX OOBEMHBIX (UIyp: BMJ cBepxy, cOOKy,
CHM3Y, CTPOUTH CEYECHHMS TEJ BPALICHHS;

M3BJIEKaTh, MHTEPIPETUPOBATL M TPeoOpa30BLIBATH HHPOPMALHUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHYECKHX (PUrypax, NpPEACTaBACHHYIO Ha
YepTeXKax U PUCYHKAX;

cBOOOHO OTIEPUPOBATH MOHATHEM BEKTOP B IIPOCTPAHCTBE,

BBITIOJIHATH ONEPALMH HAJl BEKTOPaMH,

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKaPTOBON CUCTEME KOOP/IMHAT,
pelaTh reoMeTpuYecKue 3aaud Ha BBIYMCIEHHE YITIOB MEX/1y TNPAMBIMH
M IUIOCKOCTSIMM, BBIYMCIIEHHME PACCTOSHUHM OT TOYKHM JIO TUIOCKOCTH, B
11€JI0M, Ha MPUMEHEHHE BEKTOPHO-KOOPIMHATHOIO METO/1A TPH PELICHUH,
CBOOO/LHO OIEPUPOBATL IOHATHAMH, CBS3aHHBIMM C JIBUKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHUH;

BBIMOJIHATE M300pak€HHsT MHOIOIPAHHHMKOB M Tl BpAlLlEHHs TIpH
napajuieJibHOM — TIEpeHOce, LEHTPAIbHOM CHUMMETPHH, 3€PKaJIbHOM
CUMMETPHH, TIPH ITOBOPOTE BOKPYT MPSIMOii, peodpa3oBaHus Mog00us,
CTPOMTH CEYECHHS MHOTOMPAaHHUKOB W TE€J BpAILUEHHA: CEYECHHs LMIMHApPA
(napauiesbHO ¥ MEPreHAMKYIAPHO OCH), CEUEHHUS KOHYCA (IapaliebHble
OCHOBAHHIO U MPOXOIALIME YEPE3 BEPILIUHY ), CEUCHHS LI1aPa,;
UCITOJIB30BAaTh METOABI TOCTPOCHHMS CEYEHHMH: METOJ CIIEA0B, METOJ
BHYTPEHHETr0 MMPOCKTHPOBAHHA, METO IIEPEHOCA CEKYILEH MI0CKOCTH;



JIOKa3bIBaTh MF€OMETPUYECKHE YTBEPIKACHHMS;

MPUMCHATh TCOMCTPHUCCKHE (AKTBI IJIA PEUICHHS CTEPEOMETPHUECKHX
3aja4, TPEANONararolMX HECKOJbKO I[IAroB PELICHHA, €CIH YCIO0BHUA
NPUMEHEHHS 3a/1aHbl B ABHOW M HEABHOH (popme;

pewiath 3aJa4yd Ha JI0KA3aTENbCTBO MATEMATHYECKUX OTHOIICHUA M
HaX 0’KJIEHHE MreOMETPHYECKUX BEITHYHH,

IIPUMEHATH TIPOrPAMMHBIE CPEICTBA M IEKTPOHHO-KOMMYHHKAIIHOHHbBIC
CHCTEMBI IIPH PelIeHHH CTePEeOMETPUIECKHX 3a/1ad,

NPUMEHSTh  MOJYy4YEHHbIE  3HAHMA  HA  NPAKTHKE:  CPaBHHUBATb,
aHAIIM3UPOBATh M OIIEHWBATH PEAIbHbIE CUTYAlUH, IPUMEHATh U3yUCHHbIC
MOHATHS, TEOPEMbl, CBOWCTBA B IIPOLECCE IIOMCKA  PEIICHUA
MareMaTuueckd  copMyIMpOBaHHOH  mpoOiembl,  MOJEIMPOBATH
peanbHbIE CHTYallMd Ha S3bIKE FEOMETPUM, MCCIIENO0BATH IOCTPOCHHbBIE
MOJICIA C HCMOJIb30BAHHEM TIEOMETPHYECKHX [OHATHH M TEOPEM,
anmapata anredpel, pemarh MNPaKTHYECKHE 3a]ayM, CBs3aHHbIE C
HAXO)KICHHEM MeOMETPUUECKUX BEIHUMH;

MMETh TPEACTaBieHHss 00 OCHOBHBIX 3Tarax pa3BHTHA TE€OMETPHH Kak
COCTaBHOM 4acTH yHIAMEHTA PAa3BUTHS TEXHOIOTHH.
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MNOYPOYHOE INIAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoxa

OcHoBHBIC NTpaBHIa H300pakeHHs Ha
PHCYHKE IUIOCKOCTH, MapaiieTbHbIX
MpsMbIX (OTPE3KOB), Cepe/InHbI OTpe3Ka
IlonsTus cTepeomMeTpHH: TOUKA, psAMas,
ILI0CKOCTb, IpocTpaHcTBo. OCHOBHbIE
rpaBHIa H300paXkeHHs Ha PUCYHKE
ILIOCKOCTH, Napaijie/ibHbIX NpAMbIX

(oTpe3KoB), cepeiMHbI OTpe3Ka

IloHaTHA: nepecekatommecs MIOCKOCTH,
repecekaioninecs npamas M IIoCKOCTb;
TMOJIYTIPOCTPAHCTBO

Tloustus: lnepeceKaromumecs nJI0CKOCTH,

repeceKarolHecs npaMas U MIoCKOCTh;
IMOTYTPOCTPAHCTBO
MHororpanHHKH, H300paxxeHne
TPOCTEHIIMX IPOCTPAHCTBEHHBIX QUTYP,
HECYLIECTBYIOILHUX 00BEKTOB

FIPOCTEHIINX MPOCTPAHCTBEHHbBIX UTYP,
HeCyIIECTBYIOILHX 00bEKTOB

AKCHOMBI CTEPCOMETPHH H IEPBLIC

Koan4yecTBo 9yacos

KonrpoasHubie
paborhi

IlpakTu4eckne
paborbi

JlaTa
H3Y4YEeHHHA

DlIeKTPOHHbIE
undpossie
obpa3oBaTelibHbie

pecypcebi

25.09.2023 |

26.09.2023

Mmuororpannuku, nzobpaxenne A ” |

27.09.2023

28.09.2023

29.09.2023

29.09.2023




AKCHOMBI nqnwmozs.v:: U :o?:u_o
CJeNICTBHS U3 HUX

OHGHOA&EN Sw HHX

AKCHOMBI CTEPEOMETPHH H :mvwm._m
caencteus w3 HUX. CriocoObl 3a/1aHKs
TIPAMBIX H TIIOCKOCTEHN B IPOCTPAHCTBE.
O60o3HauYeHHs NPAMBIX M IIOCKOCTEH

130.09.2023

30.09. 2023 |

02.10.2023

10

Bl

W306paxkenne ceueHHi THPaMHIbL, Kyda 1
TIPA3MBI, KOTOPbIE IPOXOAT Y€pes uX
pébpa. U3obpaxkenune nepeceveHus
MOJTY4EHHBIX MJIOCKOCTEM.
PacKpalMBaH#e OCTPOSHHbIX CeYeHUH
PasHBIMH IBETAMHA

H3obpaxeHnne ceyeHHH ::vm_s:nz _c&m H
IPU3MBI, KOTOPbIE NIPOXO/IAT YEpe3 UX
pébpa. U3obpaxeHue mnepecedeHUs
T0J1y4EHHBIX TIIOCKOCTEH.
PackpalnBaHHe TOCTPOCHHBIX CEYeHHI
pa3HbIMHU LIBETAMH

12

13

PasHBIMH IBETaMK

03.10.2023

04.10.2023

MizobpaskeHne cedenuil mpaMubl, Kyba u
NPH3MBbI, KOTOPBIE MPOXO/AT Yepe3 uX
pébpa. Uzobpaxenne repeceveHus
1OTYYEHHBIX [IOCKOCTEH.
PackpalnBaHue NOCTPOSHHbIX CeYeHUH

Wzobpaxenue ceueHHUit ::vmz_xnz _.Qmm "
TIPU3MBI, KOTOPBIE IIPOXOJST Yepes HX
pébpa. U3o6pakenue repeceueHus
TOJTY4eHHBIX T TUIOCKOCTEH.

05.10.2023

06.10.2023




vmnmﬁmESwmmxw [IOCTPOEHHBIX CEYCHHI
Pa3HBIMH LIBETAMH

14

15

16

Meton cne1oB 1S IOCTPOEHHSA CEUEHHH.

Merto cie/1oB Ui NOCTPOEHUS CEYEHU I

CBolicTBa nepeceyeHuii NpAMbIX U
ILIOCKOCTEH

106.10.2023

07.10.2023

MerTon ciie1oB 1S TOCTPOSHHUSA CeUEHMH.

CgolicTBa nepecedeHni NpAMBIX U
[LIOCKOCTEH

07.10.2023

17

|

IocTpoenue cevennii B nupamuae, Kybe
o TpéM To4kaM Ha pébpax. Co3nanne
BBIHOCHBIX YepTexei U 3alich aros
IOCTPOSHHS

18

IlocTpoenue cevennii B nupamue, kybe
no Tpém ToukaM Ha pébpax. Cosanue
BBIHOCHBIX YEPTEKeH 1 3aMCh 11aros
IOCTPOEHUS!

IlocTpoenue cevenuii B nupamune, Kkybe
1o TpéM Toukam Ha pébpax. Co3nanne
BbBIHOCHBIX YepTeKeH M 3aluCh 1Iaros
ITOCTPOEHMSI

09.10.2023 |

10.10.2023

11.10.2023

IocTpoenue ceuenuii B nupamMuae, Kyoe
ro TpéM ToukaM Ha pébpax. Coznanue
BbIHOCHBIX YepTeiel U 3alMCh 11aroB
ITOCTPOCHHS

Ilosropenne mianumerpun: Teopema o
IpornopLUxHoHanbHbiX oTpeskax. [lonobue

12.10.2023

13.10.2023




| 22

23

TPeYrolbHHKOB
IToBropenue rwianumeTpuu: Teopema
Menenas. PacyeTbl B ceueHHUsAX Ha
BBLIHOCHBIX YepTexax. McTopus pasBUTHs
TUIAHUMETPHH H CTEPEOMETPHH

KonrposnbsHas pabora "AKCHOMBI
ctepeometpun. Ceuenus"

13.10.2023

14.10.2023

24

B3auMHOe pacroio)KeHHe NpsiMbIX B
ripocTpatcTee. CKkpelrBaommecs
ripsimblie. [Ipu3naky ckpemuBaromuxcs
npsambix. [lapaniensHbie npsMbic B
MPOCTPaHCTBE
Teopema o cyniecTBOBaHHH H
€/IMHCTBEHHOCTH MPAMOii rapaie/ibHON
JIaHHOM NPSAMOH, NPOXO/ALICH Yepes
TOYKY NPOCTPAHCTBA M HE JIekKalleH Ha
naHHOMH npsaMoil. Jlemma o nepeceyeHHH

rapajjiejibHbIX MpAMbIX MIOCKOCTbIO

ITapasienbHOCTh TpeX npsaMbIX. Teopema
O TpéX mapaluielibHbIX NpAMbIX. Teopema o
CKpellIHBAIOLIMXCs NPAMBIX
I'MapaniensHoe NPOEKTUPOBAHHE.
OcHOBHbI€ CBOHCTBA MapauiebHOro
ripoekTHpoBaHus. M300paxeHHe pasHbIX
duryp B napauieIbHOH NMPOCKIMH
IlenTpaibHas MpoeKIHsA. YTol ¢
COHAIpaBieHHbIMH CTOPOHAMH. YTOII

MeXK Y NPAMBIMH

27.10.2023

27.10.2023

07.11.2023 |

08.11.2023

09.11.2023 m




3a/1la4M Ha I0KA3aTeIbCTBO U
HCCIIEN0BAHUE, CBA3AHHBIC C
Pacro/IOKEeHHEM IIpAMBIX B [TPOCTPAHCTBE

10.11.2023

30

TlouaTHs: napamlenbHOCTb NPAMOH H
TLIOCKOCTH B npocTpaHcTBe. Ilpu3nak
IapasiieNbHOCTH MPAMOH M ILIOCKOCTH.
CaoiicTBa napajuleibHOCTH NPAMON H
ILIOCKOCTH

31

I'eoMeTprYeckHe 3a1a9M HA BHIYHCIICHHE
Y I0Ka3aTesIbCTBO, CBA3aHHbIE C

IapasuiefbHOCTBIO MPSIMBIX H TUIOCKOCTEH
B [IPOCTpaHCTBE

By

| 33

34

INocTpoenue ceyeHns, NPOXOAAIIEro Yepes
JIAHHYIO NIPSIMYIO Ha YepTexe
riapasuienbHoro Apyroii npsamoi. Pacuér
OTHOILIEHUH

INapannenvHas MpoekiMs, MPUMEHEHHE
J11s1 IOCTPOEHHs cevyeHmi Kyda U
napajuienenunena. CBokcTBa
rnapaJuiesienurie/1a 1 NpU3Mbl

Iapannenshbie niaockocty. [pusHaku
napajiielbHOCTH JABYX MJIOCKOCTEMH

'35

Teopema o mapajuiebHOCTH U
€IMHCTBEHHOCTH ILUIOCKOCTH, poxXoasuiei
qepe3 TOYKY, He NPUHAUICKAIILYIO TaHHOH

36

IJIOCKOCTH H CHEICTBUA M3 Heé

CBoHcTBa Napaule/bHbIX TUIOCKOCTEH: 0
rapajuielbHOCTH NPAMBIX TepecedyeHus

TIpH MEPECEYECHHH JIBYX TapaiyieJIbHbIX

10.11.2023

11.11.2023

11.11.2023

13.11.2023

14.11.2023 |

15.11.2023

16.11.2023




|37

TUIOCKOCTEH TpeTheit

CaolicTBa NapasieNbHLIX [UI0CKOCTEH: 00
OTpe3Kax napaluie/IbHbIX NpAMbIX,
3aKTIOYEHHBIX MEKY NapaieTbHbIMU
TUIOCKOCTAMH; O NEepecedeHuH MpSIMOi ¢

JABYMHA NMapaijie/ibHbIMH TIJIOCKOCTAMMH

38

39

[losTopenue: Teopema [udaropa na
IUIOCKOCTH

I'loBTOpenHe: TpuroHOMeTpHs
MPAMOYT0JILHOTO TPEYroJibHHKa

| 40

41

CaoiicTBa Kyba ¥ IPSAMOYIoJILHOIO
napasenenunesa

BeIuucienne JJIMH 0Tpe3KkoB B Kybe u
MPAMOYIOJIbHOM Napasijiesienunese

17.11.2023

(17.11.2023 |

18.11.2023

42

IlepnenmKynspHOCTS npAMON U
ruockocty. [pusHak
TePNEHAHKY/ISPHOCTH NPAMOH U
IUIOCKOCTH

43

IlepnenaukynspHOCTb NPAMOI 1
ruiockocTH. [Ipu3Hak
MEPHEHAHKYIAPHOCTH NMPAMOH 1
ILIOCKOCTH

18.11.2023

20.11.2023 |

21.11.2023

22.11.2023

Teopema o cyniecTBOBaHHH H
€JIMHCTBEHHOCTH NPAMOH, MPOXOAAIICH
4epe3 TOYKY MPOCTPAHCTBA U
NEePIEHANKYIAPHOM K TUIOCKOCTH

23.11.2023 |

IlnockocTH ¥ NepreHAUKYISAPHbIE UM

IIpsIMBIE B MHOT'OIpaHHHKax

24.11203




| IDiockocTn 1 :%:o:h:x@iv:wﬁ MM _
MpAMbie B MHOTOTpaHHHKaX B | 24.11.2023

e

46

IleprnienaAuKyIap U HaKJIOHHAaS. |
47 [NocTpoenne neprneHAHKYIApa U3 TOYKH 1

Ha NPAMYIO
B B A — | N

[epnieHaANKYIAp ¥ HAKIOHHAA. |
48 IocTpoenue nepneHAUKyISPa U3 TOYKH 1 |

25.11.2023

25.11.2023

Ha NPAMYIO ﬁ

— S A S 3

Teopema o Tpéx :m_u:mmww_ﬁlu\:nvmx W !
(npsmas 1 obpaTHas) | 27.11.2023 |

—— e —  — e -—— —

49

Teopema o Tpéx nepneHAUKY/Ispax W
| Gopmaanisobpariig |

VYron MeXKAY CKpellHBarOIHMHCH

50 _,
28.11.2023

51

TIPAMBIMH . 29.11.2023 |
@ Tlouck neprieHNKYJISPHBIX NPSAMBIX C , ,

52 TIOMOIIBIO TePHeHHKYISAPHBIX 1 |
o preEHITP 30.11.2023 |

R I .|||.|m|||

ILUIOCKOCTEN

| 53 TOTOHaJILHOE TIPOEKTHPOBAaHHE 1 _
r PORETER 01122023

= _— S - — . - e e e

TlocTpoenune cevennii Kyba, IpH3MBI,
54 TIPaBHJIBHOM NUpaMM/ibl C TOMOILBIO 1

) 01.12.2023
O@.—.O_.,O_._m.:m-:o: UﬁOG_AE.:E

Iloctpoenue ceyennii kyba, NpU3MEI,
| 55 TIPaBUJIbHOHM MHPaMKIbl C MOMOILBIO 1

2 02.12.2023
OPTOrOHANLHOH MPOEKIMH

CuMMeTpHs B IIPOCTPAHCTBE
56 OTHOCHUTEJIbHO rockocTh. [LtockocTn 1

. 02.12.2023
~ CHMMETpHii B MHOTOTpaHHHKaX




57

Ipu3Hak nmeprneHAHKyIApPHOCTH MPAMOH H
TJIOCKOCTH KaK Clie/ICTBHEe CHMMETPHH

| 58

| 59

IpaBunbHbie MHOrorpanuuky. Pacuér
PACCTOSHUH OT TOYKH 10 TJIOCKOCTH

[paBuibHEIE MHOTOrpaHHHKH. Pacuér
PACCTOAHHH OT TOYKH /10 IJIOCKOCTH

61

62

Cnoco0bl OITYCTHTD NepHeHANKYIIAPbI:
CHMMETpHS, CIBHI TOYKH T10
rapajieTbHOH MPAMOi

CnBur no HenapaeabHON TIPAMOH,

H3MEHEHHE PacCTOAHUM

KonTponbnas pabora "B3anmMHoe
PAacTiojoKeHHe NPAMbIX U TUIOCKOCTEH B
rpocTpaHcTe"

04.12.2023

IloBTopenue: yron Mexkay NpAMbIMH Ha
TUIOCKOCTH, TPHIOHOMETPHA B

TIPOM3BOJIBHOM TPEYroJibHUKE, TeopemMa
KOCHHYCOB

IloBTOpeHue: yroa Mexay
CKpelIHBaIOIHMHCS NPAMBIMH B

MPOCTPAHCTBE

| 05.12.2023

e

106.12.2023

07.12.2023 |

08.12.2023

08.12.2023

—JWOZGGEJQOESQ METO/ibl BBIYHCIICHHA

JByrpanueiii yroi. CBoiicTBO MTHHEHHBIX
YTJIOB JIBYTPaHHOTrO yIjia

yria Mexay NnpsaMbIMH B MHOTOI'paHHHKaXx

13.01.2024

IlepnenauKynsipHbie MIOCKOCTH.
CBojicTBa B3aMMHO NepNEeHANKYIIAPHBIX
MJIOCKOCTEH

15.01.2024

- - St PR -

16.01.2024

17.01.2024 |

18.01.2024 |




I'pu3Hak nepneHInKyIspHOCTH
TLIOCKOCTEMH; TeopeMa o NpAMOH
epeceyeHus ABYX ILIOCKOCTEH

TIepreHAHKYJAPHBIX TPETheH ILIOCKOCTH

[psiMoyronbHbIH Napajienenunes; Kyo;
M3MepeHH s, CBOHCTBA MPAMOYTOILHOTO
rapasulesienumea

19.01.2024

19.01.2024

70

71

{ 72

Teopema o quarosanm nNpsMOyroJbHOro
rapasuiesieniuie/ia W clIeCTBHE U3 Heé

CrepeomeTpuyeckue ¥ NpUKIajHble
3a/la4M, CBA3aHHbIE CO B3aUMHbIM

PAacnoao¥KeHHEM MPAMBIX H IJTOCKOCTH

Ilo BTOpPEHHE: CKpELIHBaKIHECs NMPAMBIE,

rnapajuiejibHbI€ TUIOCKOCTH B CTAHAAPTHLIX
MHOTIOrpaHHHKax

20.01.2024

20.01.2024 |

22.01.2024

73

INapa napauienbHbIX TJI0CKOCTEH Ha
CKpEIIHBAIOIIMXCS MPAMBIX, PACCTOSHHE
MEX/TY CKPEeLIHBaOIHMHCSH NPAMBIMU B
TIPOCTBIX CHUTYAIHAX

74

|75

76

PaccTosHne oT TOUKH 10 TIOCKOCTH,
paccTosHHe OT TIPAMOH /10 TJIOCKOCTH
Bbiuuciienue paccTosHHI MEKILY
CKpeLLMBAIOLIMMHCS TIPAMBIMH C
IMoOMOIIbLK EQUEQEEK%.HE@:O_M MIOCKOCTH
TpéxrpaHHbiH yroj, HepaBeHCTBA JUIsA
TpexrpaHHbiX yrioB. Teopema IIudaropa,
TeopEeMbl KOCHHYCOB U CHHYCOB ISl

TPEXTPaHHOIO yIiia

23.01.2024

24.01.2024

25.01.2024

| 26.01.2024




DI1eMeHTbl chepUYEeCKOH I'€OMETPHH:

26.01.2024

$27.01.2024

27.01.2024

29.01.2024

30.01.2024
31012004

01.02.2024

02.02.2024

02.02.2024

16.03.2024

18.03.2024 |

19.03.2024 |

|
_ & reojie3udeckne THHUM Ha 3emie _
78 Kontponshasi pabota "Yrnsl v A I
| peccrommms" | o
79 CucremaTH3alus 3HaHU# "MHoOrorpaHHiK _
U ero 3ieMeHThl" ] L
20 [Tupamuna. Buasr nupamua. [lpasunbhas _
” rmipamMuaa H
Q1 [Ipusma. IlpsiMast 1 HaKJIOHHAN NPH3MBI. _
| [TpaBunbHas npusma
% [1psamoii napannenenmnes,
TIPSIMOYTOJIbHBIH Napauiesienunen, Kyo
T e 4
23 Bbinykible MHOrorpanHiki. Teopema
Diinepa |
" Beinykisie MHororpannuki. Teopema 7
84 Ditnepa. [IpaBuibHbIE H NONYTIPaBHIILHBIC ,
| MHOTOrpaHHUKH
85 Kontponbnas paGora "MHororpaHHuku" , 1
,
- ——— - —
86 IonsiTHe BekTOpa Ha MJIOCKOCTH H B !
| MPOCTPaHCTBE
87 CymMa BeKTOpOB
| 88 Pa3HocTb BEKTOPOB _
m -
' 89 Tpasusio napannenenurne/ia _
190 VYMHOKEHHE BEKTOPA HA YHCIIO

20032024




| I I 1 | 21032024
| Paznoxenue Bexkropa no 6aszucy Tpéx m ,
| 91 BEKTOPOB, HE JIEXKAIIIMX B O/IHOH 1 _
_i||||..|. uuﬁu—oomcﬁ S - L w | NN.OW.NQNA i
| 92 CkangpHoe npousBeieHHe 1 _
| - B _ - B 22.03.2024 |
93 Briunciienue yria Mexay BeKTopaMH B )

| mpoctpance I R R S | 01042024
94 Ilpocreiiuine 3a1a4M ¢ BEKTOPaMHU 1 _ _ ,”

m - | | 02.04.2024
195 TIpocreitiune 3ana4m ¢ BeKTOpaMu 1 | _
- o S . | 03.04204
96 Ipocreiimme 3ana4m ¢ BeKTOpaMu 1

| o o 04.04.2024

97 Hpocreituune 3anaum ¢ BeKTOpaMu 1 _ ”
I I R L 05042024
98 O6obIeHue 1 CHCTEMATH3aLMS 3HAHHH 1 |
B o | . . 05.04.2024
99 Obobiienne ¥ cHCTeMaTH3aIMA 3HaHHH 1 | ,
— - IR 1 | 06.042024
100 Hrorosas konTponbHas pabora 1 | 1 _ |
B N L] 06.042024 |
101 Hrorosas xouTponbHas pabora 1 1 | |

L |- R . . " 08.04.2024
102 ObobuieHne M cHcTeMaTH3aIHA 3HAHUH 1 |

- — i, [EREOVURS S—— _} 024

~ OBLIEE KOJIMYECTBO YACOB I10 102 | 6 -

I[TPOIT'PAMME




