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HOACHHUTEJIBHAA 3AIINCKA

['eomeTtpus sBiIA€TCS OAHUM U3 0A30BBIX KYPCOB Ha YPOBHE CPEAHETO OOLIETO
oOpa3oBaHMs, TaK KakK O0ECrneyrMBaeT BO3MOXHOCTb H3YyYEHHUS JUCLUUILIMH
€CTECTBEHHO-HAYYHOM HAINPAaBIEHHOCTH M MPEAMETOB TI'yMaHUTApPHOIO LUKIIA.
[TockonbKy JIOTHYECKOE MBIIIICHHE, POPMHUPYEMOE MPU U3yUEHUN 00YUYAIOIIUMHUCS
MOHATUMHBIX OCHOB TE€OMETPUM, IPH JOKA3aTEIbCTBE TEOPEM M ITOCTPOEHUU
LEITOYKH JIOTUYECKUX YTBEPKICHUN ITPU PELIEHUU F€OMETPUUECKHUX 3a/1a4, YMEHUE
BBIIBUTaTh W OIPOBEPraTb TIMIIOTE3bl HENOCPEICTBEHHO HCIOJB3YIOTCS IPU
pellleHnH 3a/]a4 eCTECTBEHHO-HAyYHOT0 LIMKJIA, B YaCTHOCTU (PU3MUECKUX 3a/1a4.

Llens ocBoeHus nporpamMmbl yueOHoro Kypca «l'eomeTpus» Ha yriayOoaéHHOM
YPOBHE — pa3BUTUE UHAUBUAYAIBHBIX CIOCOOHOCTEN 00yUYalOIUXCs IPU U3YyUEHUN
reOMETpUHU, KaK COCTaBJsIOLIEd mpeaMeTHOM obnactu «Maremaruka u
HH(pOpMaTHKa» yepe3 00ecriedeHrne BO3MOKHOCTH MPUOOPETEHHUS U UCTIOIB30BaHUS
0osee rIyOOKMX T€OMETPUUYECKUX 3HAHUM U JeHCTBUM, CIEU(UIHBIX TEOMETPUH,
Y HEOOXOAMMBIX JJI YCIEIHOro Npo(ecCuOHaIbHOro 00pa30BaHusl, CBSI3aHHOIO C
UCIIO0JIb30BAaHUEM MAaTEMAaTHUKH.

[IpropuTeTHBIMM 3aJjauaMu Kypca T€OMETpUM Ha YIiayOJIEHHOM YpOBHE,
pacIIMpSIONIMME W YCWJIMBAIOIIMMH  Kypc 0a30BOro ypOBHS, SIBISIOTCA:
paclIMpeHre MPeCTaBICHUS O TEOMETPUU KaK YaCTU MUPOBOW KYJIBTYPBI U
(opMHUpOBaHUE OCO3HAHUS B3aWMOCBA3U TE€OMETPUU C OKPYKAIOIIMM MHUPOM;
(dbopMUpoOBaHUE MPEICTABIECHUS O MPOCTPAHCTBEHHBIX (QUTypax KaK O BaXKHEUIINX
MaTEMaTUYECKUX MOJIENSAX, MO3BOJISIFOIINX OMKMCHIBATh U U3y4YaTh pPa3HbIC SIBJICHUS
OKPY’KaIoIEro MUpa, 3HAHUE MOHATUUHOTO anmapara 1o pasieiy
«CtepeomeTpusi» yd4eOHOTO Kypca T€OMETpHUH;

(¢opMupoBaHue  yMEHHUS ~ BIaJE€Tb  OCHOBHBIMU  IOHATUSIMH O
IPOCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMyn1 U yMEHHE UX TPUMEHSTh, YMEHHs JIOKAa3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHAAapTHBIE CIIOCOOBI pelieHus 3a1a4; OPMUPOBAHUE YMEHUS PACO3HABATH
Ha YepTrexax, MOJACNAX U B PEAIbHOM MHUPE MHOIOTPAaHHUKHU M Teja BPAILLEHUS,
KOHCTPYUpPOBaTh  TI'€OMETPUYECKHE  MOJENH; (POPMUpPOBAHME  NOHUMAHUSA
BO3MOXHOCTH  aKCHOMAaTHYECKOTO IOCTPOEHUS  MaTeMaTHYECKUX  TEOpHH,
(opMHUpOBaHHE TOHUMAHUS POJIM AKCMOMATUKU MPHU MPOBEACHUU PACCYKICHUII;
GopmMupoBaHre YMEHHS BIAJACTh METOJAMH JIOKA3aTE€IbCTB M aJIrOPUTMOB
pELIeHUs, YMEHUSI UX IPUMEHSTh, IPOBOJIUTH JJOKA3aTeJIbHbIE PACCYKACHUS B XO/€
pELIeHUs] CTEPEOMETPUYECKUX 3aJad W 3aJad C MNPAKTUYECKUM COJEPKaHHEM,
dopmMupoBaHrue TpPEACTaBICHUS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  MpPH
000CHOBaHMU MaTEMaTHUUYECKUX YTBEPKICHUM U POJIM aKCHOMATHUKH B MPOBEACHUU
JNEAYKTUBHBIX PacCyXICHHI; pa3BUTHE U COBEPILIECHCTBOBAHUE MHTEIUIEKTYaJIbHBIX



U TBOPYECKHX CIOCOOHOCTEW O0OydYaronuxcsi, IO3HABATEIIbHOW aKTUBHOCTH,
UCCJIEIOBATENbCKUX YMEHUM, KPUTUYHOCTU MBIIUICHHS, UHTEpeca K H3YYCHHIO
reoMeTpur; QopMupoBaHue (PYHKIIMOHAIBHON T'PAMOTHOCTH, PEJIEBAHTHOU
r€OMETPUU: YMEHHUS paClO3HaBaThb MPOSBICHUS TE€OMETPUUYECKUX TOHATHUM,
00BEKTOB ¥ 3aKOHOMEPHOCTEHN B pealIbHbIX KU3HEHHBIX CUTYAIUSIX U [IPU U3yUEHUU
JIPYTUX YYEOHBIX TPEIMETOB, IMPOSBICHHUS 3aBUCHMOCTEH M 3aKOHOMEPHOCTEH,
MOJCIMPOBAHUSL PEaTbHBIX CUTYyallUd, HCCIEIOBAHMUS TOCTPOSHHBIX MOJIEIEeH,
WHTEPIPETAINH ITOTYYEHHBIX PE3YIbTATOB.

OCHOBHBIMH COJIEpPKAaTEeIbHBIMU JIMHUSIMH y4eOHOTO Kypca «['eomeTpus» B
10-11 «maccax sBiustoTcsi: «lIpsiMble ¥ TIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukmn», «Tena Bpamenus», «BekToppl W  KOOPAUHATHI B
IPOCTPAHCTBE», «JIBUIKEHUS B TPOCTPAHCTBEY.

ChopmynupoBanHoe Bo DPI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHSATUSIMUY», PEJICBAHTHBIMU T€OMETPHUH HA YIIIyOJIEHHOM ypoBHE 00y4yeHus B 10—
11 xmaccax, OTHOCHUTCSI KO BCEM COJCPKATEJIbHBIM JIMHUSIM Y4e€OHOTO Kypca, a
dbopMupoBaHUE  JIOTUUECKHUX YMEHHMH  pachnpenensercss He TOJIbKO 0
coJiepKaTesIbHbIM JTUHUSAM, HO U 10 rojgaM oOydenus. ConepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus denepanbHoit paboueit
MPOTpaMMBbl, PacHpeNeN€HHBIM MO0 ToAaM OOYyUYeHHs, CTPYKTYPHPOBAHO TaKHUM
o0pa3oM, 9TOOBI KO BCEM OCHOBHBIM, TPUHIIUITHATBHBIM BOIIPOCAM O00yJarOIIHECs
oOpamaimch HEOMHOKPATHO. ITO TO3BOJSET OpPraHW30BaTh  OBJIAJICHUE
r€OMETPUYECKUMH TIOHSATUSIMU M HaBBIKAMU TTOCJIEIOBATEIFHO U TTOCTYIATEIBHO, C
cOOJI0/IeHUEeM TIPUHITAIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIFOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN 00YyUaIOIIUXCsl, PACIIUPss U YIITyOJIsist
e€, o0pa3ys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexona K M3yUEHHIO TEOMETPUH Ha YTIyOJIEHHOM YPOBHE MMO3BOJISET:

co3math ycioBus s auddepeHuranuu  oOy4eHUs,  IMOCTPOCHUS
WHIUBHUyaIbHBIX 00pA30BATENbHBIX MPOrpaMM, OOECHEYUTh YIIIyOJIEHHOE
M3yYeHUE TEOMETPUU KaK COCTABIAIONICH ydeOHOro mpemmera «MaremaTtukay;
MOATOTOBUTH OOYYAIONIUXCS K MPOJOJDKCHUIO M3YUYEHUS MATEeMaTHUKUA C y4ETOM
BbIOOpa Oyaymiedt nmpodeccun, odbecreurnBasi MPEEeMCTBEHHOCTh MEXKIY OOIIMM U
po¢eCCHOHAIEHBIM 00pa30BaHUEM.

Ha wusyuenue ydeOHoro kypca «['eomerpusi» Ha yriayOJn€HHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Henento), B 11 kmacce — 102

yaca (3 4yaca B HEZIE0).
COJAEPXAHUE OBYYEHUS

10 KVIACC



IIpsimble M MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHUS  CTepeoMeTpuH. Touka, TmpsAmas, IUIOCKOCT,
npoctpaHcTBo. [loHATHE 00 akCMOMaTUYECKOM IOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX.

B3aumHoe pacnosiokeHue MNOpsMBIX B IIPOCTPAHCTBE: IEPECEKAOIIMECH,
napajulelIbHble M CKpellMBaroluecs npsmeie. [Ipu3Haku CKpemumBaromuxcs
npsAMbIX. [1apamienbHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapaJUICIbHbIC
IPSAMBIE B IIPOCTPAHCTBE, APAJLIEIBLHOCTD TPEX NPSAMBIX, IAPAIIIEIBHOCTD IIPSAMON
U 1uiockocTH. [lapannenbHoe M LIEHTPaJIbHOE NPOEKTUPOBAHUE, H300pakeHUe
¢uryp. OcCHOBHBIE CBONCTBa NapajUIeJIbHOTO MpoeKTupoBaHus. HM3o0paxeHue
Guryp B mapajyuiesibHONW MPOEKUUU. YTJbl C COHANMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXy NpsAMBIMHU B mpocTpaHcTBe. [lapamienbHOCTh IIIOCKOCTEN: MTapaJuIeIbHbIE
IIJIOCKOCTH, CBOMCTBA IapajyIeabHbIX IIJIOCKOCTEH. IIpocreimue
MPOCTPAHCTBEHHbIE (UIYphl HA IUIOCKOCTH: TETpas’Ap, MapaulelenuIie],
MMOCTPOCHUE CEUCHHUI.

[leprieHAMKYIAPHOCTD NPSIMOM M IUIOCKOCTH: IEPIECHANKYIISIPHBIEC NPSIMbBIC B
[IPOCTPAHCTBE, IMpPsAMBbIC MapajuleibHbIE W IEPHEHAUKYISPHBIE K IIJIOCKOCTH,
IPU3HAK MEPHEHAUKYIAPHOCTU IPAMOM M IUIOCKOCTH, Teopema O IIpsAMOU
[IEPIIECHAUKYJIAPHON IIJIOCKOCTH. OproroHansHoe [IPOCKTUPOBAHHUE.
IleprieHAMKYIIAp ¥ HAKIIOHHBIE: PACCTOSHUE OT TOYKH 10 INIOCKOCTH, PACCTOSIHUE OT
OpsIMOM 10 TIJIOCKOCTH, MPOEKIMs (PUrypsl Ha MmiIockocTh. [leprneHauKyasipHOCTD
IIJIOCKOCTEN: NMPU3HAK INEPIICHAUKYIAPHOCTH ABYX INIOCKOCTEW. Teopema o TpEx
NIEPIIEHAUKYIISIpaX.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOM M IJIOCKOCTBIO, JBYI'PAHHBIN
yIoJI, JIMHEWHBIA YroJa ABYTPAHHOTO yrila. TpEXrpaHHBIM MU MHOTOTPAHHBIEC YIJIBL.
CBoiicTBa INIOCKUX YIJI0B MHOTOTpaHHOro yriia. CBOMCTBA INIOCKUX U IBYTPaHHBIX
YIUIOB TPEXTPAHHOIO yria. TeopemMbl KOCHHYCOB U CHHYCOB JJIsI TPEXTPAHHOTIO yIJIa.

MHororpaHHuKu

Bunel MHOrorpaHHukoB, pa3BEpTka MHOrorpaHHuka. [Ipusma: n-yrosnbHas
npusMa, npsiMasi 1 HaKJIOHHAsl MPU3MbI, OOKOBas U TOJHAs MOBEPXHOCTb MPU3MBI.
[Tapannenenumen, npsAMOYTOJIbHBIN NTapauICJICIUIE] U €T0 CBOWCTBA.

Kparuaiiune myTd Ha TOBEpXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpancTtBennass Teopema Iludaropa. [lupamupa: n-yronbpHas mnupamuja,
npaBWIbHas W yceu€HHas nupamujbl. CBoiicTBa péOep M OOKOBBIX TpaHei
NpaBUIbHOW TUpaMuabl. [IpaBuibHBIE MHOTOTPAHHUKHU: MpaBWJIbHAA NpU3Ma U
NpaBWIbHAS THpPaMUJIa, MpaBUWJIbHAs TPEYrojbHAs MNHUPAMUIA W TPABUIIBHBIN
Terpa’ap, KyO. IlpencraBiieHre O TPaBWIBHBIX MHOTOTPAHHHMKAX: OKTadp,
NOAEKAdIP U UKOCADIP.



Bbluncnenue 31€MEHTOB MHOTOIpaHHUKOB: pE&Opa, JuaroHaid, YTJbl.
[Tnomans OOKOBOM MOBEPXHOCTH M IIOJHOM TOBEPXHOCTH MPSIMOW MPU3MBIL,
IUIOIIA](b OCHOBAHUM, TeOpeMa 0 OOKOBOM IMOBEPXHOCTHU MpsiMOM nipu3msl. [Tnomans
OOKOBOIl TOBEPXHOCTM M IIOBEPXHOCTH IIPABWIBHOM NHUpaMUAbl, TEOpPEMa O
IUIOIIAAN YCEUEHHOU TUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. OJEMEHTBl CHUMMETPUU  NPABUIBHBIX
MHOTOTPaHHUKOB. CHMMETpHUsT B IPABWIBHOM MHOTOTPAHHHUKE: CHMMETPHS
NapajulesIenunea, CAMMETPUS IPABWIBHBIX IIPU3M, CUMMETpPUsS NPaBUIBHOU
ITAPAMUJIBI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOpP B NIPOCTPAHCTBE, HYJEBOW BEKTOpP, JJIMHA HEHYJIEBOTO
BEKTOPa, BEKTOPHI KOJUIMHEAPHBIE, COHANPABICHHBIE W IPOTUBOIOJIOKHO
HaIpaBJICHHBIE BEKTOPbI. PaBEHCTBO BEKTOPOB. J[€MCTBHSI C BEKTOPAMU: CIIOKEHHE
Y BBIYATAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gyucio. CBolcTBa CII0KEHUST BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YHUCIIO.
IlonaTe KoMIUIaHapHble BEKTOpBL. lIpu3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapamnenenunena. Teopema O pas3loKEHUMHM BEKTOpAa MO TPEM
HEKOMIUIaHapHbIM  BekTopaMm. [IpsAmoyrosbHas  cucrema  KOOpAMHAT B
npoctpaHcTBe. Koopaunatel BekTopa. CBs3p MEXAy KOOpIHMHAaTaMH BEKTOpa U
KOOpJIMHAaTaMHd TO4YEK. YTOJI MexXay BekTopaMu. CKalspHOE IPOU3BEICHHE
BEKTOPOB.

INPEAMETHBIE PE3YJ/IBTATBI

K xonmy 10 kiaacca o0y4aromuiicss Hay4YuTCs:

« CBOOOJHO ONEpPUPOBATH OCHOBHBIMHM TOHSATHUSIMH CTEPEOMETPUHM TPHU
pEIIeHNH 334 U IPOBEJCHUH MaTeMaTHUYECKUX PacCyKICHUH;

« TPHUMEHSITh aKCHOMBI CTEPEOMETPHUU W CIICJCTBUS M3 HUX MPH PEIICHUU
TCOMETPHUYECKUX 3a/1a4;

+  KJIacCHU(pUIMPOBATh B3aUMHOE PACIIOJIOKEHHE MPSIMBIX B MPOCTPAHCTBE,
TUIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEH B MPOCTPAHCTRBE;

- CBOOOAHO ONEpPUPOBATH TOHATUSAMH, CBS3aHHBIMH C yIjJaMd B
IPOCTPAHCTBE: MEXAY MPSMBIMH B IPOCTPAHCTBE, MEXAY MPAMOH H
IUIOCKOCTBIO;

«  CBOOOIHO OTEPUPOBATH OHATHUSMHU, CBI3aHHBIMU C MHOTOTpaHHUKAMU;

 CcBOOOIHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHUKOB (TIpU3Ma,
nvupamuza, NpsAMOyTOIbHBINA Mapauieaenunes, Kyo);

KJacCHU(pUIMPOBATh  MHOTOIPAaHHUKH, BBIOMpAass  OCHOBaHUS MJis
KJ1accupUKaIiu,



CBOOOZHO  ONEpUpOBaTh  IMOHATUSMHU, CBA3aHHBIMH C  CEUCHHEM
MHOTOT'PaHHUKOB TUIOCKOCTBIO;

BBITIOJIHATD napajieiabHoe, LEHTpaJIbHOE u OpTOTOHAJIBLHOE
IPOEKTUPOBAHKE (PUTYP HA TIIIOCKOCTb, BBIMOJIHATH U300paXkeHus: GUryp Ha
MJI0CKOCTH;

CTPOUTH CEYEHHS MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMM, BBINOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOIIAAM  NOBEPXHOCTEH  MHOIOTPAaHHUKOB  (IIpU3Ma,
nupamuia), FTeOMETPUYECKUX Tell C TpUMEHEHUEM (HOpMYJT;

CBOOOJIHO OMEpPUPOBAThH MOHATUSMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTD,
0Cb U INIOCKOCTh CUMMETPUH, IEHTP, OChb U IIJIOCKOCTh CHMMETPHUH (DUTYPBI;
CBOOOJHO ONEPUPOBATH MOHATHUAMH, COOTBETCTBYIOIIMMH BEKTOpam U
KOOpAMHATaM B IPOCTPAHCTBE;

BBIITOJIHATHICHCTBUAHAIBEKTOPAMU;

pemath 3aJa4d Ha JI0KA3aTeJIbCTBO MAaTEMAaTUYECKUX OTHOLUECHUH U
HAaXO0KJICHUE F€OMETPUYECKUX BEIUYUH, IPUMEHA U3BECTHBIEC METOIBI IIPU
pElIEHNH MAaTeMAaTU4eCKUX 3aay IIOBBIIIEHHOIO M BBICOKOI'O YPOBHSA
CJIO)KHOCTH,;

IIPUMEHSTh IpOCTENIINE IPOrpaMMHbIE CpeacTBa 17§
AIEKTPOHHOKOMMYHHUKAIIMOHHBIE CUCTEMBI pu peneHnn
CTEPEOMETPUYECKHX 3a/1aY;

U3BJICKAaTh, IPEOOPA30BBIBAT W HMHTEPHPETHUPOBATH HHGOPMAIUIO O
IMPOCTPAHCTBEHHBIX TIeOMETpUUYECKHX (uUrypax, MOpeACTaBICHHYIO Ha
YyepTekax U pUCyHKaX;

INPUMEHATh TOJYYCHHBIE 3HAHWS HA TMPAKTUKE: CpPaBHUBATh U
AHAIM3UPOBATh PEAIbHBIE CUTyallid, TPUMEHSATh U3YyUYECHHBIEC MOHSTHS B
polecce MOHWCKAa PEIICHUsT MaTreMaTU4YecKu copMyaupoBaHHOU
mpoOJEeMbI, MOJCIUPOBATh PEATbHBIE CHUTYallUd Ha S3BIKE TEOMETPHH,
HCCJIEIOBAaTh MOCTPOCHHBIE MOJEIN C MCIOJIBb30BAHUEM T'€OMETPUUECCKHUX
MOHATUM M TEOpeM, ammapara ajreOphl, periarh MPAKTHYECKUE 3ajadH,
CBSI3aHHBIC C HAXO0XJICHUEM T€OMETPUUYECKUX BEJIIMYMH;

UMETh TIPEJCTaBJICHUs] 00 OCHOBHBIX JTamax pPa3BUTHS T'€OMETPUU Kak
COCTaBHOM yacTu PyHIaMeHTa Pa3BUTHUS TEXHOJIOTHH.

HOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoanuecTtBouacos JyeKTpoHHbIE (HU(POBBIE)
Ne Hanmenosanunepasaenios u o0pa3oBaTebHbIEpecypChI
n/n TEMIpOTPaMMEI Bcero KonTtpoabsubiepadorsl | IlpakTnueckuepadoTsl
1 BBeieHne B CTEpEOMETPHIO 23 1 0
B3aumHoe pacnonoxeHue
2 MPSIMBIX B IIPOCTPAHCTBE 6 1 0
[lapannenbHOCT  HPSAMBIX U
3 IIJIOCKOCTEN B IPOCTPAHCTBE 8 0 0
[lepneHIUKYISIPHOCTD NMPSAMBIX U
4 IIJIOCKOCTEMN B IPOCTPAHCTBE 25 0 0
5 VYTBl U paccTOSIHUSA 16 1 0
6 MHororpaHHuKu 7 1 0
7 Bexropsl B mpocTpaHcTBE 12 0 0
[ToBTOpeHME, 0000IIEHNE 1
8 cUcTeMaTU3alus 3HaHu! 5 2 0
OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME 102 6 :










IHOYPOYHOE IINIAHUPOBAHHUE 10 KJIACC

Ne KoanuecTtBouacos
m Temaypoka Haraunsy JJyleKTPpOHHBbIeM(PpPOBHICOOPA30B
/ Be KonTpoabHbl [MpakTnyeckn YeHUS aTeJbHbIEPECYpPChI
u ero = epadoThI epadoThI
OcHoBHbI€ TpaBUiia U300pakeHUs Ha
PHUCYHKE IIJIOCKOCTH,
NapajulesIbHBIX MpPSIMBIX (OTPE3KOB), 1 0 0 05.09.202
CepeNHbI OTPE3Ka 3
ITonsATHSA CTEpEOMETPHH: TOUKA,
npsiMasi, TII0CKOCTh, MPOCTPAHCTBO.
OcHOBHbIE TpaBUJIa U300paKEHUS Ha
PUCYHKE IIJIOCKOCTH, 1 0 0 06.09.202
napajuleNbHBIX MPSIMBIX (OTPE3KOB), 3
CepeMHbl OTpe3Ka
[TonsaTus: nepecexaromuecs
IIJIOCKOCTH, IEpeCeKarouecs
npsiMas U MI0CKOCTb; 1 0 0 08.09.202
MOJIYIIPOCTPAHCTBO 3
[lonsiTHA: epecekarouecs
IJIOCKOCTH, IEPECEKarouecs
npsiMas U MJI0CKOCTb; 1 0 0 12.09.202
TIOJTYTIPOCTPAHCTBO 3




MHoOTrorpaHHHKH, n300pakeHue

5 OPOCTEHIIMX  MPOCTPAHCTBEHHBIX 13.09.202
buryp, HeCyIEeCTBYIOIINUX 00BEKTOB 3
MHororpaHHHKH, u300pakeHue

6 NPOCTEHIIMNX  MPOCTPAHCTBEHHBIX 15.09.202
¢buryp, HeCymeCcTBYIOMNX 0ObEKTOB 3

; AKCHOMBI CTEpEOMETPUU U TIEPBbHIE 19.09.202
CJIEJICTBUA U3 HUX 3
AKCHOMBI CTEPEOMETPUH U MEpPBbIE

8 peoNetp P 20.09.202
CJIEJICTBUSA U3 HUX

3
AKCHOMBI CTEPEOMETPHHU U TIEPBbIE
cnenctsus n3 HuX. CriocoOsl

9 3aJlaHus MIPSIMBIX U IJIOCKOCTEH B 22.09.202
IPOCTPAHCTBE. 3
O0603HauEHUANIPSIMBIX U IJIOCKOCTEHN
N300pakenue ceueHuil nupamMuibl,

Ky0a U MPU3MBbI, KOTOPBIE TIPOXOISAT
yepes ux péopa.

10 | U3oOpaxeHuenepecedeHUsIOTyYeH 26.09.202
HBIXIIJIOCKOCTEMN. 3

PackpammBaHuEnOCTPOCHHBIXCEUEH
MHApa3HBIMULIBETAMH




11

N306pakenue ceueHuil nupamMuibl,
Ky0a U IPU3MBbI, KOTOPBIE IPOXOISAT
yepes ux péopa.
H300pakeHnenepecedeHUs oIy YeH
HBIXIIOCKOCTEH.

PackpammBaHMenoCTpOECHHBIXCEUEH
UIpa3HBIMUALIBETAMU

27.09.202
3

12

N3o0pakeHne ceUeHU MIpaMHUIbI,
Ky0a u MPU3MBbI, KOTOPBIEC TPOXOISAT

29.09.202

yepes ux péopa.
M3obpaxenuenepeceyeHUs Oy IeH
HBIXTUIOCKOCTEH.
PackpammBaHNeIOCTPOCHHBIXCEUCH
Uipa3HBIMUIIBETAMU

13

N3obpakenue cedeHnit MUpamMHIbL,
Ky0a U PU3MBbI, KOTOPBIE IPOXOJSAT
yepes ux péopa.
N300pakeHnenepecedeHus oIy YeH
HBIXIIJIOCKOCTEMN.
PackpammBaHuenocTpoeHHbIXCEYEH
UIpa3HBIMULIBETAMH

03.10.202
3

14

Merton ciie1oB 115 MOCTPOEHUS
CEeYEeHUN

04.10.202
3

15

MeTton cnemoB Iyt MOCTPOEHUSA
ceyeHuid. CBoMCTBa NiepecedeHU
MPSAMBIX U TIOCKOCTEH

06.10.202
3




Meton cnemoB Iy MMOCTPOEHUSA

16 ceueHuil. CBOICTBA NiepeceUeHUN 10.10.202
MPSIMBIX U IJIOCKOCTEMN 3
[TocTpoeHue ceueHuii B mupamu/e,

KyOe 1o TpéM ToukaMm Ha pébpax.

17 Co3aHne BEIHOCHBIX YEPTEKEN U 11.10.202
3aIUCh MIArOB MOCTPOEHUS 3
[TocTpoenue cedeHuii B mupaMue,

KyOe 1o TpéM ToukaM Ha pébpax.

18 Co3zmanune BEIHOCHBIX YEPTEXKEH U 13.10.202
3aMKCh 1IAroB NOCTPOECHHUS 3
[TocTpoeHue ceyeHuii B nupamu/e,

KyOe 1o TpéM ToukaMm Ha pédpax.

19 CozlaHue BBIHOCHBIX YEPTEKEN U 17.10.202
3aIMCh IATOB TIOCTPOCHHUS 3
[locTpoeHne ceueHunii B mupaMu/e,

KyOe 1o TpéM ToukaM Ha pédpax.

20 Co3aHne BEIHOCHBIX YEPTEKEN U 18.10.202
3aMKch MAroB NOCTPOCHUS 3
[ToBTOpeHune [JIAHUMETPUU:

21 « Teopema o0 mnponoOpUHOHAIBHBIX 20.10.202

otpeskax. [lonobuerpeyroabHUKOB

3




[ToBTOpeHue [IJIAHUMETPUHU:
Teopema Menenasa. PacueTel B

29 | CEUYEHMSAX Ha BEIHOCHBIX YEPTEkKAX. 24.10.202
Wcropusipa3BUTHANIIIAHUMETPUN U 3
CTEpEOMETPUHU

23 KontponbHass pabota ) " AKCHOMBI 95 10202
crepeomeTpun. CeueHus

3
B3auMmHoe pacnionoxeHue NpsiMbIxX B
npoctpaHcTBe. CKpemmBaromumecs
npsimele. [Ipusnaku

24 CKPEIIMBAIOIINXCS IPSIMBIX. 27.10.202
[MTapannenbHbBICTIPSIMBIE B 3
IIPOCTPAHCTBE
TeopeMa o0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSIMOM

25 napajjieIbHON JaHHOU MPSMOi, 07.11.202
IPOXOJAIIEH Yepe3 TOUKY 3
IIPOCTPAHCTBA U HE JIeXKallel Ha
JlaHHoOU npsimoi. Jlemma o
HepeceyeHUUNAPAIIIEIbHBIXIIPSMBIX
IIJIOCKOCTBIO
[TapanienbHOCTh TpEX NPSIMBIX.

TeopeMa o TpEX mapaIEIbHBIX
26 npsMbIX. Teopema o 08.11.202
3

CKPECIIUBAOIINUXCATIPAMBIX




[TapamnensHoe MPOEKTHPOBAHUE.
OCHOBHBIE CBOICTBA apaJIEIbHOTO

27 | TPOEKTHPOBAaHMUS. 10.11.202
N3o6pakennepasHeIXPUryp B 3
NapajuIeIbHONIPOEKIINT
lentpanpHas nmpoexkuus. Yroi ¢

28 COHAaIIpaBJICHHBIMU CTOPOHAMH. 14.11.202
YronMmexynpsMpIMU 3
3azauy Ha JOKa3aTeNbCTBO U
UCCIIEJOBAHNE, CBA3AHHBIC C

29 PacIoJIOKEHUEM IPSIMBIX B 15.11.202
POCTPaHCTBE 3
[ToHsATHA: MapaIeIbHOCTD IPAMON
Y TUIOCKOCTH B ITPOCTPAHCTBE.

[Ipu3Hak napamieIbHOCTH IPSMOUN U

30 IUIOCKOCTH. 17.11.202
CaoiicTBanapayieIbHOCTUIIPSIMON U 3
IUIOCKOCTH
I'eomeTpuyeckue 3a1aun Ha

31 | BBIYMCIEHUE U IOKA3ATEIbCTBO, 21.11.202
CBSA3aHHbIE C MAPAJIICIBHOCTBIO 3

IPSIMBIX U IIJIOCKOCTEN B
IPOCTPaHCTBE




[TocTpoenue cedeHust, MpOXOAALIETO
yepes JaHHYIO NIPSIMYIO Ha YepTexe

32 . o
Y NApaIJIEIBLHOIO IPYTOU MPSIMOM. 22.11.202
PacuéroTHOomenui 3
[TapautenbHas mpoexuus,

NPUMEHEHHUE JJIsI TOCTPOCHUS

33 CCUCHHUU Ky6a U napajjiejacnumncia. 24.11.202
CaoiicTBanapaienenumnena u 3
MIPU3MBI
[TapannenpHbIe IIIIOCKOCTH.

34 [Ipu3Haky napanieabHOCTH JBYX 28.11.202
IJIOCKOCTEH 3
TeopeMa 0 napasaienbHOCTH U
€IWHCTBEHHOCTH IIJIOCKOCTH,

35 MpoxXoaducu 4€pe3 TOUKY, HC 2911202
MPUHAJJICKAITYIO TAHHON 3
MJIOCKOCTH U CJICJICTBUS U3 HEE
CBolicTBa napasuiebHbIX
IJIOCKOCTEH: 0 MapaJIeIbHOCTH

36 MPSIMBIX [IEPECEUCHUS TIPU 01.12.202
MEPECEUCHUH JIBYX MapajuIeIbHbIX 3
IJIOCKOCTEN TPEThEN
CaoiicTBa napasuieabHbIX
TUTOCKOCTEH: 00 oTpe3Kax

37 MapaJUIeIbHbBIX MPAMBIX, 05.12.202
3aKJIFOYEHHBIX MEXKIY 3

napajjCJIabHbIMU IINIOCKOCTAMM; O




NIEPECEYeHUM IMPSAMOM € JIBYMs
napajuIeIbHBIMU IIJIOCKOCTSAMU

[ToBropenue: Teopema [ludaropa Ha

38 06.12.202

IUIOCKOCTH
3

IToBTOpEHUE:

39 | TPUTOHOMETPUAIPIMOYTOJIBHOIOTpE 08.12.202
YTOJIbHUKA 3

40 CaoiicTBa Ky0a U IPSIMOYTOJIBHOTO 12.12.202
napajuiesienunena 3
Brruncnenue UIMH OTPE3KOB B KyOe

41 | W IOPAMOYIOJBEHOM 15.12.202
napajulelIeuIe1e 3
[IeprieHAUKYIAPHOCTD NPSMOU U
mockocth. [Ipusnak

42 NEPIEHIUKYISIPHOCTH IPSIMON 1 19.12.202
IUIOCKOCTH 3
IlepnieH UKy IPHOCTD NIPSMOU U
mockoctu. [Ipusnak

43 NEPIEHIUKYIJISIPHOCTH IPSIMON 1 20.12.202
IUIOCKOCTH 3
Teopema 0 CylecTBOBaHUM U
€IMHCTBEHHOCTH IIPSIMOM,

44 | TPOXOIAIICH Yepe3 TOUKY 22 12.202
IIPOCTPAHCTBA U MEPIEHANKYIIIPHOU 3

K IINIOCKOCTH




45

[ImockocTy u nepneHauKyIJIIpHbIE

UM TpsSMbIE B MHOTOIPaHHUKAX 26.12.202
3

46 Il1ockoCTH M NEpNEHIUKYISIPHBIE UM 27.12.202
MpsSIMbIE B MHOTOTPaHHUKAX 3
[leprieHAMKY AP U HAKJIOHHAS.

47 | Iloctpoenue neprneHauKynsapa us 29.12.202
TOYKH Ha IPSIMYIO 3
[lepnenauKyJisp ¥ HaAKIIOHHAS.

48 [TocTpoeHue nepneHauKyJsapa u3 09.01.202
TOYKHU HA TIPSAMYIO 4

49 Teopema 0 TpEX NEPIEHAUKYIIAPAX 10.01.202
(mpsiMast 1 oOpaTHas) 4
Teopema 0 TpEX MEepHEHIUK a

50 pemMa o TPEX NEPNEHAUKYJIIAPAX 12.01.202
(mpsimast 1 oOpaTHast) 4

51 VYronmexaycKpeyBaromuMUCATIPS 16.01.202
MBIMH

4
ITouck neprneHANKYISAPHBIX OPSIMBIX
52 C IOMOILBIO EPIIEHAUKYIISIPHBIX 17.01.202

IJIOCKOCTEN

4




53 | OpTOroHaTHLHOCTIPOCKTHPOBAHHE 19.01.202
4

E4 [Toctpoenue ceueHuit Kyda, IpU3MBbl,

IPABWJIBHOM MUPaMU/IbI C TIOMOIIBIO 23.01.202
OPTOTOHAJILHOM IPOEKIIUU 4
[TocTpoenue ceuenuit kyda, IpU3MBI,

55 | IPaBWIBHOM MUPAaMUBI C TIOMOIIBIO 24.01.202
OPTOrOHAJILHOW MPOEKIUU 4
CuMMeTpus B IPOCTPAHCTBE
OTHOCHUTENIbHO  TJIOCKOCTH.

56 [Inockoctucummerpuii B 26.01.202
MHOI'OI'paHHHMKaX 4
[Ipu3Hak nepneHIuKyIsIpHOCTH

57 | TOPAMOM U INIOCKOCTH KaK CIIEICTBUE 30.01.202
CUMMETPUHU 4
[IpaBuibHBIE MHOIOI'DaHHUKH.

58 | Pacuér paccrosHuii OT TOUYKH 110 31.01.202
IUIOCKOCTH 4
[IpaBuibHBIE MHOIOI'DaHHUKH.

59 | Pacuér paccTosaHuii OT TOUKH 10 02.02.202

IIJIOCKOCTH

4




Crioco6b1 OITyCTUTh
HEPICHIUKYIISPbL: CHMMETpPHS,

60 CIIBUT TOYKH IO TTapaJuIeIbHON 06.02.202
IpsIMOI 4
CraBur no HemapauieIbHOM MPAMOU,

61 Palies P 07.02.202
W3MEHEHUE PACCTOSHUMA A
KontponbHas padota "B3anmuoe

62 | PpacIoJIOKEHUE NPAMBIX U 09.02.202
MJIOCKOCTEH B IpOoCTpaHCTBE" 4

63 | IloBTOpeHHe: yroi MEeXIy MPSIMBIMU
Ha TJIOCKOCTH, TPUTOHOMETPHS B 13.02.202
MIPOU3BOJIBHOM TPEYTOJIbHUKE, 4
TeopeMa KOCHHYCOB
[loBTOpenne:  yrom  Mexuay

64 | CKpEUIMBAIOIIMMHUCS MPSIMBIMH B 14.02.202
MIPOCTPAHCTBE 4
I'eomerpuueckue METOIBI

65 | BBIYHCICHHS yria MEXIy MPSIMbIMH 16.02.202
B MHOTOTpaHHUKaX 4
JIByrpannsiii yros. CBoiCTBO

66 . 20.02.202
JUHEWHBIX YTIIOB IBYTPAHHOTO yIJia 4
[leprnieH UKy ISIPHBIE TTIOCKOCTH.

67 CBolicTBa B3aUMHO 21.02.202

NEPNCHAUKYIIAPHBIX IUIOCKOCTEH

4




[Ipu3Hak nepnesaAuKyISIpHOCTH
IJIOCKOCTEH; TeEOpeEMa O IMPSIMOM
MepeceveHus JBYX IIIOCKOCTEN

68 27.02.202
NEPIEHUKYISIPHBIX TPEThEN 4
IJIOCKOCTH
[IpsiMOyTONBHBIN MapasieNenunes;

69 Ky0; U3MEpeHus, CBOIICTBa 28.02.202
IPSIMOYTOJIBHOTO NTapaJuleIenune1a 4
Teopema o quaroHanu

70 IPSIMOYTOJIBHOTO NTapaJuIeIeUIe1a 01.03.202
Y CIIEJCTBUE U3 HEE 4

- CrepeoMeTprieCcKre U PUKIaIHbIC
3a/1a4u, CBA3aHHbIE CO B3aUMHBIM 05.03.202
PaCIIONIOKEHUEM IIPSIMBIX U 4
IIJIOCKOCTH
[ToBTOpEHME: CKpEeNUBAIOIIMECS

72 IIpsIMBbIE, MIAPAJUIEIbHBIE INIOCKOCTH B 06.03.202
CTaHJAPTHBIX MHOTOI'PaHHUKAX 4
[Tapa mapannenbHbIX I0CKOCTEN Ha
CKPEIIMBAIOIINXCS IPSAMBIX,

73 PACCTOAHUC MECKOY 09.03.202
CKpEIIMBAIOIIUMHUCA MPSIMBIMU B 4
MIPOCTBIX CUTYyaLHUAX
PaccrostHue oT TOUKM 10 TIOCKOCTH,

74 | pPaccTOsIHUE OT MPSIMOM 10 12.03.202

IIJIOCKOCTH

4




Brruncnenue pacCTOSHUN MEXTY
CKPEIIMBAIOIIUMHUCS MPSMBIMH C

7 MOMOUIbIO  MEPHEeHIUKYISIPHON 13.03.202
IUIOCKOCTH 4
TpéxrpaHHslil yroj, HEpaBeHCTBA
JUIsl TPEXTPAaHHBIX yrioB. Teopema

76 [Tudaropa, TeopeMbl KOCUHYCOB U 15.03.202
CHUHYCOB I TPEXTPAHHOIO yIJla 4
OneMeHTHI chepuyeckoi

77 |~ TEOMETpHUU: T€0NE3UYECKHE TUHUN 19.03.202
Ha 3emie 4

78 KOHTpOJ'ILH?.'}I pabota "Y1l U 90.03.202
pPacCcTOSHUS

_ 4

79 | Cucrtemaru3zaius 3HaHUH

"MHOrorpaHHHK 1 €ro 3J1€MEHTHI" 22.03.202
4
[Tupamuna. B aMuz.

go | PaMua. BHB! HHpaMita 02.04.202
[IpaBuibHasA nupamuia 4

81 [Ipusma. IIpamas n HakIIOHHAs 03.04.202
npusMsl. [IpaBunpHasmpusma 4
IIpsamoit napajuiesenuIen,

82 | TPsAMOYTOJIbHBIN Napajuiesienune, 05.04.202

KyO

4




83

BrINyKIIBIEMHOTOIpAHHUKHY.

09.04.202

Teopemaldiinepa 4
Brimykisie MHOTOTPaHHUKH.
84 |« Teopema Diinepa. [IpaBunbHble 1 10.04.202
MOJTYTIPaBUIIbHBIC MHOTOTPAHHUKHU 4
K
g5 = NomTpombHaipaGora 12.04.202
MHororpaHHuKH 4
86 [lonsaTue BeKTOpa Ha MJIOCKOCTH U B 16.04.202
POCTPAHCTBE A
87 | CymMaBeKTOpOB 17.04.202
4
88 Pa3HocThBEKTOPOB
19.04.202
4
89 | IlpaBmionapaiienenumeaa 23.04.202
4
24.04.202
90 = YMHOXCHHEBEKTOPAHAYNCIIO

4




Paznoxxenue BekTopa 1o 6asucy

91 | TpEX BEKTOPOB, HE JICIKAIIMX B 26.04.202
OJTHOH ITIOCKOCTU 4
92 | CxanspHOEnpOu3BeIcHUE 30.04.202
4
93 Brruncnenue yria mexmy 02.05.202
BEKTOPaMH B IPOCTPAHCTBE A
94 | Ilpocreiimumesagaun ¢ BEKTOpaMu 03.05.202
4
95 | Ilpocreiimumesagaun ¢ BEKTOpaMu 07.05.202
4
96 | Ilpocreiimmesagaun ¢ BEKTOpaMu 08.05.202
4
97 | Ilpocreiimmesagaun ¢ BEKTOpaMu 10.05.202
4
98 = OO6oO6uenue u
cuUcTeMaTH3alUA3HAHUI 14.05.202

4




O06001menne u

99 . 1 15.05.202
cUcTeMaTU3alMsA3HAHUI A
10
0 HToroBasikoHTpoJIbHasspaboTa 1 17.05.202
4
10
1 HToroBasikoHTpoIbHasApabOTa 1 17.05.202
4
10
Obobuerie i ) 1 21.05.202
2 CUCTEeMaTH3aIUsA3HAHU T 4
OBUIEE KOJIMYECTBO YACOB I10 10

[NPOI'PAMME




HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChbI
CETH

HNHTEPHET






