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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB TyYMAaHHUTAPHOI'O LMKJIA.
[lockonbKy  JlOrMYecKoe  MblieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUTaTb U ONpPOBEpPraTb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpOBHE — pa3BUTHE WHIWBHUIYAIbHBIX CHOCOOHOCTEW OOydYaromuxcs Mpu
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOUMBIX JUIsl YCIIEITHOTO MPOo(deCCUOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SABICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUWHOTO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTaHJIapTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHYECKUX TEeOpHid, (popMHpoBaHME MOHMMAHUSA POJU AKCHOMATUKH TpU
MIPOBEJICHUU PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JIOKa3aTeJbCTB U AJTOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CrocoOHOCTEM 00yYaromuXcs, MO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIIbCKUX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCAIbHBIX JKU3HCHHBIX CUTYAlMSX W MPHU U3YYCHUHU IPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JTUHUSAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 xmaccax sBusaroTCsa: «lIpsAsMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSIMHW», PEICBAHTHBIMH T'€OMETPUM Ha YIIIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COZCPKAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoii padoueit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMAaTUYECKOM TIOCTPOCHHHM CTEPEOMETPHUHU:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE: MapaiebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapajuienbHON MPOEKIUHU. YTIbI C COHANPABICHHBIMH CTOPOHAMHU, YTOJ
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
MOCTPOCHHE CEUEHUH.

[lepnieHAUKYIAPHOCTh MPSIMON U TJIOCKOCTH: MEPIEHIUKYIISIPHBIC TIPSIMBIEC B
IPOCTPAHCTBE, MpPSMbIE MapayieNbHble W TMEPHEeHIUKYISIPHbIE K IUIOCKOCTH,
NpU3HAK TMEPIEeHIUKYISIPHOCTA TPSMOM M IUIOCKOCTH, TeopeMa O MpsMoil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIE: PACCTOSTHUE OT TOYKU IO TIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B MPOCTPAHCTBE: YIrOJl MEXKIY NPSAMOW M IUIOCKOCTBIO, ABYIPaHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. [lpusma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiiiiue mnyTd Ha TOBEPXHOCTHM MHOTOrpaHHuKa. Teopema Diinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs IHUpPAaMUIA, [paBUJIbHAsA TPEYroJibHAas NHUpaMUa W IPABUIIBHBIN
TeTpa’ap, kyO. IlpenacraBieHne o NpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IJIOAJAbh OCHOBAaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH MPAMOU MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBL. PaBEeHCTBO BEKTOPOB. [IeHCTBUS ¢ BEKTOpPAMU: CIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHEe KOMILIAaHApHBIE BEKTOPHI. [IpH3HAaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalIpHOE NPOU3BEICHUE
BEKTOPOB.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyvaromuiicst HAy9UTCS:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSATHSIMU CTEPEOMETPUU TIPH
pelIeHny 3aa4 U MPOBEICHUN MaTEMAaTUUECKUX PaCCYKIEHUI;

e TMPUMEHATHh AaKCMOMBI CTEPEOMETPHUM M CIIEJICTBUS U3 HUX MPU PEHICHUU
F€OMETPUYECKHUX 3a/1a4;

e KJIacCU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEHN B MPOCTPAHCTBE, NMPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJNIHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
IPOCTPAHCTBE: MEXAY NPSAMBIMA B MPOCTPAHCTBE, MEXKIY MPSIMOM U
IUIOCKOCTBIO;

e CcBOOOJHO OMEPUPOBATH MOHSITUSMHU, CBI3aHHBIMUA C MHOTOTPAaHHUKAMH;

e cBOOOJHO pacro3HaBaThb OCHOBHBIE BHJIbI MHOTOIPaHHUKOB (TIpU3Ma,
MMpaMuJia, NPSIMOYTOJIbHBIN Mapajuiesienune, Kyo);



KJaccCUUIUPOBATh ~ MHOTOTPAHHUKH,  BbIOMpass  OCHOBaHUA s
KJ1accuuKaIuu;

CBOOOJIHO  OMEPUPOBATH  TMOHSTUSMH, CBSI3AHHBIMH C  CEUYCHHEM
MHOT'OTPAHHUKOB TJIOCKOCTHIO;

BBITIOJIHSITh napasuiesibHOE, LEHTPAJIbLHOE u OpPTOTOHAIBHOE
MPOCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

CTPOUTH CEYEHUSI MHOTOTPAHHUKOB Pa3TUYHBIMU METOJIAMH, BBHITIOJHSTH
(BBIHOCHBIC) IJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

BBIYUCIISITh  TUIOMIAJM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (MIpU3Ma,
nUpaMu/ia), TEOMETPUUECKUX TeJl ¢ MPUMEHEHUEeM (hOpMYT;

CBOOOJIHO OTEPUPOBATH MOHATUSMH: CHMMETPHS B TIPOCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTh CHMMETPHH, IIEHTP, OCh M IUIOCKOCTb CHUMMETPHHU
durypsr;

CBOOOJIHO OIEPUPOBATH MOHSATHUSIMH, COOTBETCTBYIOIIUMU BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

BBITIOJIHSI THEHCTBUSHAIBEKTOPAMHU;

pemaTh 3aJadyd Ha JI0Ka3aTeIbCTBO MAaTEMAaTHUYECKUX OTHOILICHHN H
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IIPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

OPUMEHATh NPOCTEUIINE MPOrPAMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 33/1a4;
U3BIIEKaTh, NPEOOPA3OBBIBATH W HHTEPIPETUPOBATH HMHQPOPMAIIUIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

OPUMEHATh T[OJYyYCHHbIE 3HAHUS HA MPaKTUKE: CpaBHUBATh U
aHAJM3UPOBATH pEAbHbIE CUTyallud, MPUMEHSITh W3yUYECHHbIC MOHSATUS B
mpolecce  TMOMCKAa  PEIIeHWs MaTeMaTH4eCcKH  COpMYITUPOBAHHOU
npo0JIeMbl, MOJEIUPOBATh PEANbHBIC CUTYallMH Ha SI3BIKE TEOMETPHH,
UCCJIE0BaTh MOCTPOCHHBIE MOJIENU C UCIIOJIb30BAHHEM T'€OMETPUUECKUX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYUH;

UMEThb MPEICTABICHUS 00 OCHOBHBIX ATallax pa3BUTUS T'€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

HOJIOTH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (mupossIe)
n/n TEMIIPOrpaMMbl Bcero KontpoabHubiepadorsl | [IpakTnuecknepadoTsl P
o0pa3oBaTe/bHbIEpeCYPChI
1 BBenenne B ctepeoMeTpuio 23 1 0
5 B3anmHoe pacrnionoxenue 6 1 0
MPSIMBIX B TIPOCTPAHCTBE
3 HapaJ'IJ'IeJ'IBj-IOCTI) MPSIMBIX U 3 0 0
IJIOCKOCTEHN B MPOCTPAHCTBE
4 HepneH;Imiyns[pHocn, TIPSIMBIX U o5 0 0
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16 0
MHororpaHHuKH 7 0
BekTops! B mpocTpaHcTBe 12 0
3 [ToBTOpEHME, o6o6meﬂ%e u 5 5 0
CUCTEeMAaTH3alMsl 3HAaHHH
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOTPAMME










IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Ne KoanvecTtBouacon
Jatauzy = ODJIeKTPpOHHbIeNH(PPOBbIEOOPA30B
n Temaypoka Be KoHTpoJbHBI IIpakTuyecku
YyeHUs aTe/IbHbIEpecypchl
/ ero | epadorsnl epadoThl
n
OcHoBHbIE IpaBUIIa U300paKEHUS
Ha PUCYHKE TUTOCKOCTH
1 preyH ’ 1 0 0 05.09.202
napajuIebHbIX IPSIMbBIX (OTPE3KOB), 3
CepeIMHBI OTPE3Ka
[TonsiTHS cCTEpEOMETPHH: TOUKA,
npsiMasi, INIOCKOCTh, TPOCTPAHCTBO.
OcHOBHBIE TIpaBHJIa H300pAKECHUST
2 P P 1 0 0 06.09.202
Ha PHCYHKE TIOCKOCTH, 3
HapajIeNIbHbIX NPSAMBIX (OTPE3KOB),
CEepeINHBI OTpPE3Ka
[TonsATHA: IEepeceKaromuecs
IUIOCKOCTH, TIEPECEKAIONTHECs
3 ’ 1 0 0 08.09.202
npsiMasi ¥ THIOCKOCTh; 3
HOJIYTIPOCTPAHCTBO
[TonsATHA: IEepeceKaromuecs
IUIOCKOCTH, TTEPECEKArOLINECs
4 > 1eP 1 0 0 12.09.202
npsiMasi ¥ THIOCKOCTh; 3
MOJTyIIPOCTPAHCTBO
MHororpaHHUKH, H300paxeHue
5 MIPOCTENIINX POCTPAHCTBEHHBIX 1 0 0 13.09.202
¢buryp, HecyIecTBYIOIUX 0ObEKTOB 3




MHororpaHHuKu, U300pakeHue

6 MPOCTEHIINX MTPOCTPAHCTBEHHBIX 15.09.202
¢buryp, HeCyIeCTBYIOIUX 0OBEKTOB 3

7 AKCHOMBI CTEPEOMETPUH U TIEPBHIE 19.09.202
CIICICTBUS U3 HUX 3

3 AXCHOMBI CTEPEOMETPHH U TICPBHIE 90.09 202
CJICJICTBUS U3 HUX 3
AXCHOMBI CTEPEOMETPHH U TICPBHIE
cnenctBus U3 HUX. CriocoObl

9 3a/TaHUsI TIPSIMBIX U TUIOCKOCTEH B 22.09.202
MIPOCTPAHCTBE. 3
O0603HaYEHUSATIPSAMBIX U TFIOCKOCTEH
N3obpaxenne ceueHn MMpaMuIbl,

Ky0a U MPU3MbI, KOTOPBIE TPOXOJISAT
yepe3 ux peopa.

10 N3obpaxenuenepeceueHUOydeH 26.09.202
HBIXIUIOCKOCTEH. 3
PackpamnBannenocTpoeHHbIXCEUEH
Uipa3HBIMULIBETAMU
N3obpaxenne ceUeHn MMpaMuIbI,

Ky0a U MPU3MbI, KOTOPBIE TPOXOISAT
yepe3 ux peopa.

11 N3o00paxkeHnenepecedeHusmoay4eH 27.09.202
HBIXIUIOCKOCTEH. 3
PackpammBaHnenocTpoeHHbIXCEUEH
Uipa3HBIMUIIBETAMU
N3o0pakeHue ceuyeHnit mipaMuisbl,

12
Ky0a ¥ PU3MbI, KOTOPbIE TPOXOSAT 29.09.202




gepes ux péopa.
N3006pakeHuenepeceyeHusnoNy4eH
HBIXILIOCKOCTEH.
PackpamnBaHnenocTpoeHHbIXCEUEH
MHpa3HBIMUALIBETAMHU

N300parkeHue ceueHit mipamMuibl,
Ky0a 1 MPU3MbI, KOTOPBIE TPOXOJIAT
yepe3 ux peopa.

13 N3obpaxenuenepecedeHUsoIydeH 03.10.202
HBIXIUTOCKOCTE. 3
PackpammBaH#uenocTpoeHHbIXCEUEH
MHpa3HBIMHALIBETAMHU

1 Merton vcnenms JUTSL IOCTPOCHHUS 04.10.202
ceueHuit

3
Merton ciieoB ISl TOCTPOSHUS

15 ceyeHuii. CBOCTBa mepeceueHui 06.10.202
MPSIMBIX U IJIOCKOCTEH 3
Merton ciieoB JUTsl IOCTPOSHUS

16 ceueHuii. CBOMCTBa mepeceueHui 10.10.202
MPSIMBIX U IJIOCKOCTEH 3
[TocTpoenue ceyeHuii B mupammu/ie,

17 KyOe 1o TpéM TOoYKaM Ha pé6paux. 11.10.202
Coznanue BBIHOCHBIX YEpTEKEH U 3
3aMuch MIaroB MOCTPOCHUS
ITocTpoenue ceueHuil B mupamue,

18 KyOe 1o TpéM TouKaM Ha pé6pavx. 13.10.202
Co31aHne BBIHOCHBIX YepTexXel u 3

3aIllUCh MIaroB MOCTPOCHU




ITocTpoenue cedyeHuli B MMpaMHU/IE,
KyOe 1o TpéM Toukam Ha pébpax.

19 . 17.10.202
CoziaHue BBIHOCHBIX YEpTEXKEHN U 3
3aMuch H1aroB NOCTPOEHUs
[TocTpoenue ceyeHnli B MMpaMHU/IE,

20 KyOe 1o TpéM TOoYKaM Ha pé6paux. 18.10.202
CoztaHue BBIHOCHBIX YepTEXel U 3
3aMuch M1aroB NOCTPOEHUS
[ToBTOpEHME TUTAHUMETPHH:

21 | Teopema 0 IPOTIOPIMOHATHHBIX 20.10.202
otpeskax. [lonobuerpeyronbHIUKOB 3
[ToBTOpEHME TITAHUMETPHH:

Teopema Menenas. Pacuersl B

22 CEYCHHSIX Ha BBIHOCHBIX YEPTEKaXx. 24.10.202
HcTopuspa3BUTHAIIIAHUMETPUH U 3
CTepEeoOMETpUHn

93 KonTtponbHas padoTa "AKCHOMBI 95.10.202
crepeomerpun. Ceuenus" 3
B3aumHoe pacnosoxeHue npsmMbix B
npoctpancTBe. CKpeluBaronecs

9q | TPAMBIE. [Tpuznaku 97 10.202
CKPEILMBAIOIIUXCS TPSMBIX. 3
[TapannensHbIeIpsSMBIC B
MIPOCTPAHCTBE
TeopeMma 0 CylIeCTBOBAHUH U

o5 e,[[I/IHCTBeHHOSTI/I np;n\foﬁ ) 07.11.202
napajiesIbHOM JaHHOM MpsIMOiA, 3

MPOXOJAIIEH uepe3 TOUKY




IIPOCTPAHCTBA U HE JIeXKAIlleh Ha
JAHHOM npsiMoit. JlemMma o
MEPCCCUCHUHNITIAPAIUICITIbHBIXITPAMBIX
IIJIOCKOCTBIO

[TapamienbHOCTB TPEX NPSIMBIX.
Teopema o TpEX mapayIEIbHBIX

26 08.11.202
npsMbIX. Teopema o 3
CKPEIIUBAIOIINXCATIPSIMBIX
[TapannensHO€ MPOEKTHUPOBAHUE.

OCHOBHBIE CBOMCTBA MapaNIeIbBHOTO

27 MPOEKTUPOBAHUSI. 10.11.202
N3obpaxennepasHbixpuryp B 3
MapayieIbHONNPOEKIIUN
LlenTpanbHas npoekus. Yroiu ¢

28 COHAINPaBJICHHBIMA CTOPOHAMH. 14.11.202
YToJIMeXTypIMBbIMH 3
3amaun Ha JOKA3aTeILCTBO U

29 UCCIIeIOBAaHUE, CBSI3aHHbBIE C 15.11.202
PacMoJIOKEHUEM MPSAMBIX B 3
MIPOCTPAHCTBE
[TonsTHA: napaJyIETbHOCTh NPSIMO
Y TUIOCKOCTH B MIPOCTPAHCTBE.

30 [Tpu3Hak napaaienbHOCTH MPSMON U 17.11.202
MJIOCKOCTH. 3
CaoiicTBanapayieIbHOCTUIPSIMOU U
MIJIOCKOCTH
['eomeTpuueckue 3a1auu Ha

31 BBIYHCJICHHE B JOKAa3aTeJILCTBO, 21.11.202
CBSI3aHHBIE C MAPATIIETBHOCTHIO 3




IIPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoenue cedeHus, MPOXOASIIEro

4epes JaHHYIO IPSAMYIO Ha 4epTexe

32 . . 22.11.202
Y TIApaJJICTBHOTO APYTOM MPSMOH. 3
PacuéroTHOIEHMI
[TapannensHas npoekuus,

MPUMEHCHHE TSI TOCTPOCHHUS

33 | ceuenwuii kyba ¥ mapajuieeuIe/a. 24.11.202
CaoiicTBanapasuiesienumne1a u 3
TTPU3MBI
[TapannenpHbIE MITOCKOCTH.

34 | Tlpu3HaKW MapauIeTIbHOCTH JIBYX 28.11.202
IJI0CKOCTEH 3
TeopemMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,

35 MPOXOJAIICH Yepe3 TOUKY, He 29.11.202
MIPUHAIISKALYIO0 TAaHHOM 3
IJIOCKOCTH U CIEACTBUS U3 HEE
CaolicTBa napauiesibHbIX
IJIOCKOCTEH: 0 mapauieaTbHOCTH

36 MPSIMBIX ITIEPECEeUCHUS TIPU 01.12.202
MepPECeYCHHH JIBYX MapaliebHbIX 3
IJIOCKOCTEH TpeThei
CBoiicTBa napajjieinbHbIX
IUIOCKOCTEH: 00 OTpe3Kax

37 | mnapannenpHbIX MPSIMBIX, 05.12.202
3aKITFOUEHHBIX MEXKTY 3

napaJiiCJIbHBIMU IINIOCKOCTAMU,; O




[IEPECCUCHUH IPSIMOU C IBYMS
napajijiCJIbHbIMU IIJIOCKOCTAMU

[ToBTOpenue: Teopema [Mudaropa Ha

38 06.12.202
IJI0CKOCTH 3
IToBTOpEHHME:

39 | TPUTOHOMETPHUSAIIPAMOYTOIBHOTOTPE 08.12.202
YrOJIbHUKA 3

40 CaoiicTBa Ky0a U MPSMOYTOIBHOTO 12.12.202
napajuiefenuneaa 3
Brruucnenue aymH OTpE3KOB B KyOe

41 | ¥ OpAMOYroJbHOM 15.12.202
napajuieJenumne;se 3
[leprieHAMKYISAPHOCTH MPSAMOM 1

42 mrockoctu. [TpusHak ) 10.12.202
MEPIEeHIUKYIIPHOCTU MPSMON U 3
IJI0CKOCTH
[TeprieHAMKYISAPHOCTD MPSAMOM U

43 | TUIOCKOCTH. [Tpuznak ) 90.12.202
MEPIEeHIUKYIIPHOCTU MPSIMON U 3
IJI0CKOCTH
Teopema o cyriecTBOBaHUU U
€IMHCTBEHHOCTH TMPSIMOM,

44 | mpoxopsueil yepe3 TOUKY 22.12.202
MPOCTPAHCTBA U MEPIICHIUKYIIPHON 3
K IJIOCKOCTHU

45 | TInockocTH ¥ MepHeHIuKyIspHbIe




UM IPAMBIC B MHOTOI'PAaHHHUKAX

26.12.202
3

[InockocTu U NepIEeHANKYISIPHBIE

46 27.12.202
UM TIpSIMBbIE B MHOTOTPaHHUKAX 3
[lepnenquKyIsip ¥ HaKJIOHHASL.

47 [TocTpoenue neprneHIuKysipa u3 29.12.202
TOYKH HA MPSAMYIO 3
[lepnenuKynsip ¥ HaKJIOHHASL.

48 [TocTpoenune neprneHIUKYIsIpa U3 09.01.202
TOYKH Ha TPAMYIO 4

49 Teopema o TpEX nepneHANKyIIpax 10.01.202
(npsimas u oOpatHas) 4

50 Teopema o Tpéx nmepneHAUKYIIpax 12.01.202
(mpsimast u oOpaTHas) 4

51 YToaMex TyCKpeBaOIUMUCIIIPS 16.01.202
MBIMH

4
[Touck neprneHaANKyISIPHBIX MPSIMBIX

52 C TIOMOIIBIO MEPIEHAUKYISIPHBIX 17.01.202
IIJIOCKOCTEH 4

53 OpTOroHaNbHOETPOEKTUPOBAHUE 19.01.202

4
[TocTpoenue ceyeHuii Kyoa, MPU3MBI,

54 .

MPaBUIILHON MUPaMU/IbI C TOMOUIBIO 23.01.202




OPTOTOHAJILHOM IIPOEKIINU

[TocTtpoenue ceuenuii Kyda, IpU3MBI,

95 MPaBUIILHON TUPAMUJIBI C TTOMOIIBIO 24.01.202
OPTOTOHAJILHOM IIPOEKIINHU 4
CuMMeTpHs B IPOCTPAHCTBE

5g | OTHOCHTENBHO HJIOCKOvCTH. 96.01.202
[InockocTucummerpuii B 4
MHOTOTpaHHHKaX
[Ipu3Hak nepneHuKyaIspHOCTH

57 MPSIMOM M TUTIOCKOCTHU KaK CJICJICTBHE 30.01.202
CUMMETPHH 4
[TpaBUIBHBIE MHOTOTPAHHUKH.

58 Pacuér paccTostHMIA OT TOYKH JI0 31.01.202
IJIOCKOCTH 4
[IpaBuIBHBIE MHOTOTPAHHUKHU.

59 Pacuér paccrostHuit OT TOYKH 10 02.02.202
IJIOCKOCTH 4
Crnioco0bl OIIyCTUTH

60 | MEPMCHAMKYISpEI: CI/IMMeTpI/Ifi, 06.02.202
CIIBUT TOYKHM IO MapajIeIbHON 4
NpAMOM

61 CnBur 1o Henapannem:Hoﬁ MIPSIMOH, 07.02.202
U3MEHEHHE PACCTOSHUIMI 4
KonTtponsHas padora "B3anmuoe

62 | pacnoJyiokeHHe MPSMBIX U 09.02.202
IJIOCKOCTEN B MPOCTpaHCTBE" 4

63 | IloBTOpeHue: yroy Mexay NpsMbIMU




HAa IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

13.02.202
4

[ToBTOpEHME: YroyI MEeXIY

64 CKPEIIUBAIOIINMUCS IPSIMBIMU B 14.02.202
[POCTPAHCTBE 4
I'eoMerpruueckue MeTO b1

65 | BBIUMCIIEHUS yIiIa MEXTY TPSIMBIMH 16.02.202
B MHOTOIPaHHHUKaX 4

66 }IByrfv)aHHmfI yroia. CBOHCTBO 90.02.202
JMHEWHBIX YTJI0B JBYIPAHHOTO yIia 4
[TeprieHIUKYIIIPHBIC TIOCKOCTH.

67 CpoiicTBa B3aMMHO 21.02.202
MEPIEeHIUKYISAPHBIX MIOCKOCTEH 4
[Ipu3Hak nepneHuKyIspHOCTH
IJIOCKOCTEH; TeopemMa 0 mpsiMOu

68 MepECEUYCHHS ABYX IIIOCKOCTEH 27.02.202
MePIEeHIUKYIAPHBIX TPEThei 4
IJI0CKOCTH
[IpsimoyroapHBIN NTapasuieenuIe]t;

69 Ky0; U3MEpeHus, CBOICTBa 28.02.202
MPSIMOYTOJIBHOTO MapajuieNienuneia 4
Teopema o auaronanu

70 | TpAMOYTOJBHOTO Mapajulesenumneaa 01.03.202
U CJIEJICTBUE U3 HEE 4
CrepeoMeTpHueckre U MPUKIATHbIE

71
3aJIa4M, CBSI3aHHBIE CO B3aUMHBIM 05.03.202




PACIIOJIOKCHHUEM MIPAMBIX U
IIJIOCKOCTH

[ToBTOpEHME: CKpeHIMBaAOIIHAECS

72 | mpsMble, mapaiebHbIe TUIOCKOCTH 06.03.202
B CTaHJAPTHBIX MHOTOTPAaHHUKAX 4
[Tapa mapayieNbHBIX II0CKOCTEH Ha
CKPEIIUBAFOIIHUXCS TPSMBIX,

73 | paccTOsIHHE MEXITy 09.03.202
CKPEIIHUBAOIIUMHUCS TIPSIMBIMU B 4
MIPOCTBIX CUTYAITHSIX
PaccTostHrE OT TOYKH JIO TIOCKOCTH,

74 | paccTostHHE OT MPSMO¥ 10 12.03.202
IIJIOCKOCTH 4
Brrunciienue paccToOAHUN MEXTY

75 | CKPELMBaIOIMMMHCS HpﬂMLIMI:I c 13.03.202
MTOMOIIBIO IEPIICHIUKYISPHOM 4
MJI0CKOCTH
TpéxrpanHblil yroJi, HEpaBEHCTBA

76 | AU TPEXTPAHHEIX YIIIOB. Teopema 15.03.202
[Tudaropa, TeopeMbl KOCUHYCOB U 4
CHUHYCOB JJIsl TPEXTPAaHHOTO yIJia
DnemMeHTHl chepuueckoi

77 T€OMETPHH: Te0AC3NUCCKUEC TUHUN 19.03.202
Ha 3emie 4

78 KOHTpOJ'IBHEvlv}I pabota "Yrisl U 90.03.202
paccTosiHUS 4

79 Cucremaru3zauus 3HaHUN




"MHOTOrpaHHHK U €T0 3J€MEHTHI"

22.03.202
4

IInpamuia. Bunael nupamua.

80 02.04.202
[IpaBuibHas nupamMua 4
81 [Ipusma. IIpsamas u HaKIOHHAs 03.04.202
npusMmebl. [IpaBunpHasmpuzma 4
[IpsiMo#t mapaienenunen,
82 MPSIMOYTOJIBHBIN MapajlIeeUIIe], 05.04.202
Ky0 4
83 BBIHYKJ'II)IejVIHOFOFpaHHI/IKI/I. 09.04.202
Teopemaldiinepa 4
Brinykiible MHOTOTPaHHUKH.
84 Teopema Ditnepa. [IpaBunbHbIC 1 10.04.202
MOJIYNPaBUIIbHBIE MHOTOTPAaHHUKHU 4
85 ‘I‘<OHTp0J'II>Ha}Ipa6(?'Ta 12.04.202
MHororpanHuku 4
86 [TonsiTHe BeKTOpa HA MJIOCKOCTH U B 16.04.202
MIPOCTPAHCTBE 4
87 CyMMaBeKTOpOB 17.04.202
4
88 Pa3HocThBEKTOpPOB

19.04.202




89 | IlpaBunomapaienenumneaa 23.04.202
4
24.04.202
90 | YMHOXCHHEBEKTOPAHAYHCIIO 4 04.20
Pasnoxxenue Bekropa o 0azucy
91 | Tp€X BEKTOPOB, HE JIKAIIHX B 26.04.202
OJIHOM IIJIOCKOCTH 4
92 | CxanspHOENPOU3BEICHUE 30.04.202
4
93 Brraucnienue yria mexmy 02.05.202
BEKTOPaMH B IIPOCTPAHCTBE 4
94 | Tlpocreitmme3anaun ¢ BEKTOPaMHu 03.05.202
4
95 [IpocTeitmmesanaun ¢ BEKTOpaMu 07.05.202
4
96 [IpocTeitmmesanaun ¢ BEKTOpaMu 08.05.202
4
97 | Ilpocreiimmesagauu ¢ BEKTOpaMu 10.05.202
4
98 | OO6obuenue u




CUCTEMAaTHU3alUI3HAHUN

14.05.202
4

O06o061IeHNE U

99 . 1 15.05.202
crcTeMaTH3alUsA3HAHU I 4
10
0 NToroBasikoHTposbHasipaboTa 1 17.05.202
4
10
1 HrorosasikoHTposbHasipaboTa 1 17.05.202
4
10 | OO6oO6menue n ) 1 91.05.202
2 crcTeMaTH3alUsI3HAHU T 4
OBLIEE KOJIMYECTBO YACOB I10 10
I[MTPOTPAMME 2




HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






