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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 TyMAaHUTAPHOI'O LIMKJIA.
[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 BBIIBUIaTb M OINPOBEPraTb TUIIOTE3bl 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 CIHOCOOHOCTEM 0Oyyarolmuxcs 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 YCIEITHOTO NMpo¢dheCcCHOHAIBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

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

pacIIMpeHne MPEACTABICHUS O T€OMETPUM KaK 4acTH MHUPOBON KYJIBTYpPbI 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 1o pasjeny
«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 pEelICHHUs 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
MaTeMaTHUYECKUX TeOopuid, (popMHpOBaHUE MOHMMAHHUS POJU AKCMOMATHUKH TMPHU
MIPOBEJICHUU PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JIOKa3aTeJbCTB U AJTOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHNsl CTEPEOMETPUUECKUX 3a1a4 U 3a1a4 C PAKTUYECKUM COAEPKaHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
crocoOHOCTEM 00yJarommXcs, MO3HaBaTEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B pPEalbHBIX JKM3HEHHBIX CUTYAlHMsIX W TMPH W3YYCHUU IPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICP)KATEIBHBIMKM JTUHUSAMH y4eOHOTO Kypca «['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
NOHSTHSMUY», PEICBAaHTHBIMH T'€OMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COZCPKAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO | 110 rogaMm oOyudenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaiuch  HEOJHOKPATHO. JTO TMO3BOJISIET OPraHU30BaTh  OBJAJCHUE
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 MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE TEOMETPHH KaK COCTaBJISIONIEH yaeOHoro mpenmera «MaTtemaTukay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH 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 xmacce — 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 IVIOCKOCTEN B IPOCTPAHCTBE: Mapajie/ibHbIe
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 COHANPABICHHBIMU 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.
[leprieHAUKYNIAp W HAKIOHHBIE: PACCTOSTHUE OT TOYKU JIO TNIOCKOCTH, PACCTOSHUE
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, ABYIPAaHHBIN
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 MHOrorpansHuka. Ilpusma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
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 MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’sp, KyO0. IlpencraBneHue o mpaBUIBHBIX MHOIOTPAaHHUKAX: OKTadp,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTHM U TOBEPXHOCTH NPABWIBHOW NUPAMUBbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPUS IPAaBUIBHOU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. IeHCTBUS C BEKTOPAMU: CIIOKECHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapaienenunena. Teopema O pasIoKEHUM BEKTOpa II0 TpEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA YUYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEeTroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUICKUX MAaTEMAaTHUKOB U POCCUHUCKON MaTeMaTUYECKON IIIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, dTUYECKOTO MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aja4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTH
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
HWHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYIOJIO0UsA, HUHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTreMaTHYeCKOMY  OOpa3oBaHHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenpl, IMIAaHUPOBAHHE IIOCTYMKOB W OLEHKU WX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEYECKOW eSITeNIbHOCTU, JTaroB €&
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUHM, YCTAHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KIIacCU(]HUKAIUH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKJIIOUEHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpaTh cmoco® pemieHus Yy4eOHOW 3amadd  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BOOPOCH,,  (PUKCHUpYIOIIME  MPOTHBOpEUYHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHU4ecKoro oObeKTa, SBJICHUA, IpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3MPOBATh BO3MOKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIATH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh WH(GOPMAIIUIO U3 UCTOYHUKOB PAa3IUYHbIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSATEILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHUS IO XOAY PEUICHUs 3aJadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIICHUS, COTMOCTABISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYACTHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHHS C Y4ETOM 3ajaad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C y4ETOM HOBOW MH(OpMALUK.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3ysbTaTa PEIICHUS
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHIYaJTIbHOM
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYMIOBBIX GopMmax paboThl (0O0CYXaeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a9;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



CBOOOJHO pACMO3HABaTh OCHOBHBIE BHAbl MHOTOTPAHHUKOB (IIPU3MA,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

KJacCU(UIMPOBATh ~ MHOTOTPAHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accu(ukanuy;

CBOOOJHO  OMEpUpOBaTh  MOHATHUAMH, CBA3AHHBIMHM C  CEUYECHHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

BBITNIOJIHATh napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
IpOEKTUpPOBaHUE (UTYp HA IJIOCKOCTb, BBINOJIHATH M300pakeHus (uryp
Ha TUIOCKOCTH;

CTPOUTH CE€YEHHUS] MHOTOIPAHHUKOB PA3TUYHBIMA METOAAMH, BBIOJIHSTH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

BBIUMCISATh  IUIOIIAAM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (IIpU3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHITUSIMHU: CUMMETPHUSL B MPOCTPAHCTBE, LIEHTD,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

CBOOOJTHO OIEpPUPOBATH MOHSITHSAMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOp/AMHATaM B IIPOCTPAHCTRBE;

BBITIOJIHATD JEHCTBUS HaJl BEKTOPAMU;

pemate 3aJayd Ha JOKa3aTelbCTBO MAaTEMaTHYECKUX OTHOIICHUH W
HaXO0XKJIEHUE T€OMETPUYECKUX BEJIMYMH, NMPUMEHSS H3BECTHBIE METObI
IpY peLlIeHUH MaTEeMaTUYECKUX 3a/1ay MMOBBIIIEHHOIO U BBICOKOTO YPOBHS
CJIOKHOCTH;

OPUMEHATh MPOCTEHIINE MPOrpaMMHBIE CpEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELLICHUU CTEPEOMETPUUECKUX 3a]1a4;
U3BJIEKaTh, NPEeOOpazoOBbIBaTh M HMHTEPIPETUPOBATH HH(MOPMALHUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaxX, NPEICTaBICHHYIO Ha
yepTexax U pUCyHKaXx;

OPUMEHATh IOJYYEHHBIE 3HAHWA Ha [PAaKTUKE: CpPaBHHUBATh U
AHAIM3UPOBATHh PEAJbHBbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE TMOHSTHUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npoOsieMbl, MOJIEIMPOBATh pPEabHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
HNOHATUN U TEOpeM, amnmapaTta aiareOpbl, pemaTbh MPaKTHUYECKHUe 3ajau,
CBSI3aHHBIE C HAXOXKJIECHUEM T'€OMETPUUECKUX BEJIMYNH;

UMETh IPEACTABICHNUS 00 OCHOBHBIX A3Tamax pa3BUTHUS I'€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHANKYIAPHOCTD MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC

Ne
n/n

Tema ypoka

Kosun4ecTBO 4acoB

Bcero

KoHnTpoJsbHbIe
padoThI

IIpakTHyeckue
padoThI

Jlara
H3yUYeHMsI

DJIEKTPOHHBbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypcsl

OcHOBHEbIE paBUiIa
U300paKeHUs Ha PUCYHKE
IUIOCKOCTH, MTapajIeIbHbBIX
NPSIMBIX (OTPE3KOB),
CepeIMHBI OTpe3Ka

05.09.2023

[ToHsATHS CTEpEOMETPHUU:
TOYKa, TpsMasi, TIIOCKOCTb,
npocTpaHcTBO. OCHOBHBIE
paBujIa U300paKeHus Ha
PUCYHKE TIOCKOCTH,
napajuIeIbHBIX MPSMBIX
(OTpe3KOB), CepeIUHbBI
oTpe3Ka

06.09.2023

[TonaTHA: nEpecekarommecs
IJIOCKOCTH,
nepeceKaroumecs npsamas u
IJIOCKOCTB;
MOJYIIPOCTPAHCTBO

07.09.2023




IToHsATHA: IEpeceKaroImuecs
IIJIOCKOCTH,
IIepeceKaroLecs npsamas u
IJIOCKOCTB;
[10JIYIIPOCTPAHCTBO

12.09.2023

MHororpaHHuKHu,
U300pa’keHre MPOCTEUITNX
IPOCTPAHCTBEHHBIX PUTyD,
HECYIIECTBYIOINX 00BEKTOB

13.09.2023

MHororpaHHuKH,
U300pakeHre MPOCTEUIITNX
IPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOLUX OOBEKTOB

14.09.2023

AKCHUOMBI CTCPCOMCTPHUHU U
IICPBLBIC CIICACTBUSA U3 HUX

19.09.2023

AKCHOMBI CTEPEOMETPHUHU U
NEpBBIC CIACACTBUS U3 HUX

20.09.2023

AKCHOMBI CTEPEOMETPHUHU U
NIEPBBIE CIECACTBUS U3 HUX.
CriocoObI 3a1aHus IPSIMBIX U
IJIOCKOCTEN B MIPOCTPAHCTBE.
O603HavYeHHS TPSIMBIX
IJIOCKOCTEN

21.09.2023

10

N3o0paxeHnne ceaeHUit
MUpaMHUIbL, Ky0a M MPU3MBI,

26.09.2023




KOTOPBIE MPOXOJAT YEPE3 UX
pébpa. U3z06pakeHue
NEePECEUCHUS MOTYYEHHBIX
IIJIOCKOCTEM.
PackpammBanue
ITOCTPOECHHBIX CEYEHUIN
pa3HbIMU LIBETAMU

11

N3o0paxenue ceueHuit
UpaMU/Ibl, KyOa ¥ IPU3MBI,
KOTOPBIE MPOXOJIAT UYepe3 uX
pé6pa. N3o06pakeHue
nepeceyeHus MOJTyYeHHBIX
IIJIOCKOCTEM.
PackpamuBanue
OCTPOEHHBIX CEYEHUN
Pa3HBIMH I[BETaMHU

27.09.2023

12

N3o0paxenue cedeHmit
UpaMU/IbI, KyOa ¥ IPU3MBI,
KOTOpbIE MPOXOJAT YepPe3 UX
pé6pa. N3o0pakeHune
HepeceyeHus MOJTyYeHHbIX
IJIOCKOCTEM.
PackpammBanue
MOCTPOCHHBIX CEYECHUH
Pa3HBIMU IIBETAMHU

28.09.2023




N3o0paxenue ceueHuit
MUpaMUIbl, KyOa v MPU3MBI,
KOTOPBIE MPOXOAT Yepe3 UX

13

pé6pa. N3z006pakeHue

MEpeCCUCHUA ITOJTYUYCHHBIX

IIJIOCKOCTEM.
PackpammBanue
ITOCTPOECHHBIX CEYEHUIN
pa3HbIMU 1IBETAMU

03.10.2023

14

Merton cienos ais
MIOCTPOCHUS CEUYCHUN

04.10.2023

15

Meron cnenoB aiis
NOCTPOEHHUSI CEUECHU M.
CgolicTBa nepecevyeHui
IPSIMBIX U IIOCKOCTEM

05.10.2023

16

Meton ciienoB g
MTOCTPOCHUS CEUCHUH.
CgolicTBa nepecevyeHui
IPSMBIX U INIOCKOCTEN

10.10.2023

17

[TocTpoeHue ceuenuii B

nupamuie, Kyoe mo Tpém

TOYKaM Ha pédpax.
Co31anue BBIHOCHBIX

YEpPTEKEN U 3aMMCh 11aroB

MOCTPOCHUS

12.10.2023




18

[TocTpoeHue ceuenuii B
nupamujie, Kyoe mno tpém
TOYKaM Ha pébpax.
Co3naHne BBIHOCHBIX
YEpPTEKEU U 3aIMCh 11aroB
MOCTPOEHUS

17.10.2023

19

[TocTpoeHue ceuenuii B
nupamu/ie, Kyoe mno tpém
TOYKaM Ha péopax.
Co31aHue BBIHOCHBIX
YepTEKEH U 3aMucCh 11aroB
MOCTPOCHUSI

18.10.2023

20

[TocTpoeHue ceuenuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha péopax.
Co31aHne BBIHOCHBIX
YEpPTEKEN U 3aIMCh 11aroB
OCTPOEHHUS

19.10.2023

21

[ToBTOpEHME IUTAHUMETPHH:
Teopema o
IPOMOPIUOHATBHBIX
orpeskax. [TogoOue
TPEYroJbHUKOB

24.10.2023

22

[ToBTOpEHME IUNTAHUMETPHH:
Teopema Menenasi. PacueTsl

25.10.2023




B CEUYCHUAX HA BBIHOCHBIX
yeprexax. Mctopus
Pa3BUTUA IUIAHUMETPUU U
CTEpEOMETPUU

23

KonTtponbsHas pabora
"AKCUOMBI CTEPEOMETPHUH.
Ceuenus"

26.10.2023

24

B3anmMuoe pacnonoxenue
IPSMBIX B IPOCTPAHCTBE.
CkpemmBaroImecs npsiMble.
[IpusHaku
CKPEILUBAIOLIUXCS NPAMBIX.
[TapasienbHble NpsIMbIE B
IIPOCTPAHCTBE

07.11.2023

25

TeopeMma 0 CcyliecTBOBaHUHU
Y €IMHCTBEHHOCTH MPAMOI
MapAJUICIIbHOW TaHHOU
PAMOM, MPOXOISIIIEN Yepes
TOYKY MPOCTPAHCTBA U HE
JIeKalllel Ha TaHHOMN
npsmoi. Jlemma o
MEePECCUCHUN NapalIeIbHbBIX
MNPSIMBIX TTOCKOCTBIO

08.11.2023

26

[TapannenbHOCTH TpEX
npsAMeIX. Teopema o Tpéx

09.11.2023




MapajuIeNIbHBIX IPSIMBIX.
Teopema o
CKPEILIMBAKOLINXCS MPAMBIX

27

[TapannensHoe
npoektupoBanre. OCHOBHBIE
CBOICTBa NapaJlJIEIbHOTO
IPOEKTUPOBAHUS.
N3o6parkeHne pa3HbIX
dburyp B nmapamienbHOMI
POEKIINH

14.11.2023

28

[lenTpanbHast IPOEKITHSI.
VYo7 ¢ coHanpaBIeHHBIMU
CTOPOHAMH. YTOII MEXKIY
IPSIMBIMH

15.11.2023

29

3ajadn Ha 10Ka3aTeNbCTBO U
UCCJIEJOBAaHUE, CBSI3aHHBIE C
PaCIOI0KEHUEM MIPSIMBIX B
IPOCTPAHCTBE

16.11.2023

30

[ToHsATHA: TapaIENbHOCTD
IPSIMOU U IIJIOCKOCTH B
npoctpancTse. [Ipuznak
MapaJyICIbHOCTH IPSIMOU U
mockoctu. CBoiicTBa
MapaJJIEIbHOCTH IPSIMOU U
IJTIOCKOCTH

21.11.2023




31

I'eomeTpuueckue 3a7aun Ha
BBIYUCIICHUE U
JI0KA3aTeJIbCTBO, CBSI3aHHBIC
C MAPAJJIETBHOCTBIO MPSIMBIX
Y IUIOCKOCTEM B
MPOCTPAHCTBE

22.11.2023

32

[TocTpoeHue ceuenus,
IIPOXOIAILETO Yepe3 JaHHYIO
IPSIMYIO Ha YepTekKE U
MApAIUIETBHOTO APYyTron
npsiMoi. Pacuér oTHOLIeHU N

23.11.2023

33

[apannensHas TpoeKIys,
npUMEHEHUE IS
MIOCTPOCHHMSI CEUeHUI Ky0a u
napasuienenunena. CoiicTpa
napasuiesienumne1a ¥ TPU3MbI

28.11.2023

34

[TapannenpHbIE THIOCKOCTH.
[Ipu3Haku nmapamieabHOCTH
JIBYX IUIOCKOCTEN

29.11.2023

35

Teopema 0 mapajuIeIbHOCTH
Y €IUHCTBEHHOCTH
IJIOCKOCTH, TPOXOIAIIEH
4yepes TOUKY, HE
MPUHAIEKAITYIO TaHHON
IJIOCKOCTH U CIEICTBUSA U3

30.11.2023




Heé

36

CBoiicTBa MapasienbHbIX
IIJIOCKOCTEN: O
napajyIeIbHOCTH IPSIMBIX
nepeceueHus npu
NepEeCceueHnn ABYX

nmapajICJIbHbIX IIOCKOCTEH

TpEThEU

05.12.2023

37

CBoiicTBa napasmienbHbIX
IUIOCKOCTEMN: 00 OTpe3Kax
napaiyIeIbHbIX MPSMBIX,
3aKJIIOUEHHBIX MEXTY
napasuieIbHbIMU
IUIOCKOCTSIMU; O
HepecedeHny MpsIMOH C
IBYMS MapajuieIbHBIMU
IUIOCKOCTSIMU

06.12.2023

38

[ToBTOpeHue: Teopema
[Tudaropa Ha mIockocTH

07.12.2023

39

[ToBTOpEHME:
TPUTOHOMETPHUS
NPSIMOYTOJILHOTO
TPEYroJbHUKa

12.12.2023

40

CaoiicTBa Ky0a u
MPSIMOYTOJIEHOTO

13.12.2023




mapauieJICImuIc/aia

41

Brpruuciienue 1MH OTpe3KOB
B KyO€ U MpSAMOYTOJIbHOM
napaJuiesienurnesie

14.12.2023

42

[TeprieHAUKYIISAPHOCTD
IIPSIMOU U IIJIOCKOCTH.
IIpusHax
NEPIICHAUKYIIIPHOCTH
IIPSIMOU U IIJIOCKOCTH

19.12.2023

43

[leprieHAUKYISIPHOCTH
IPSMOU U IIJIOCKOCTH.
[Tpuznak
NEPIEHIUKYIIAPHOCTH
IPSIMOM U IIJIOCKOCTHU

20.12.2023

44

Teopema o0 cylieCTBOBaHUU
Y €JUHCTBEHHOCTH NPSIMOiA,
MPOXOMSAIIEH Yepe3 TOUKY
IPOCTPAHCTBA U
NEPICHAUKYISIPHON K
IJIOCKOCTH

21.12.2023

45

InockocTu u
MEePIEeHAUKYIISIPHBIE UM
MpsSIMbIE B MHOTOIPaHHHUKAX

26.12.2023

46

InockocTu u
MEePICHANKYIISIPHBIE UM

27.12.2023




IMPAMBIC B MHOT'OI'pPaAHHHUKAX

47

ITepniennukyisip u
HakinoHHas. [Toctpoenue
NEPNEHAUKYJIISPA U3 TOUKH
Ha MPSAMYIO

28.12.2023

48

[lepnieHauKyIISIp U
HakJoHHas. [locTpoeHue
NEPNEHIUKYJISAPA U3 TOUKH
Ha MPSMYIO

09.01.2024

49

Teopema 0 TpéEX
nepreHuKyspax (mpsmas u
obOparHas)

10.01.2024

50

Teopema o TpéX
nepreHIuKysipax (mpsmas u
obOparHas)

11.01.2024

o1

Yron Mmexay
CKPEIIMBAIOITUMUCS
PSIMBIMU

16.01.2024

52

ITorck nmepneHIuKyISIPHBIX
MPSIMBIX C MIOMOIIIBIO
MEPIEeHINKYIISIPHBIX
IIOCKOCTEH

17.01.2024

53

OpTtoronanbHoe
MIPOEKTUPOBAHUE

18.01.2024




54

[TocTpoenue ceuenuii kyoa,
[IPU3MBI, ITIPAaBUILHON
NUpaMU/Ibl C TOMOIIBIO
OPTOrOHAJIBHOW IIPOEKIUU

23.01.2024

55

[TocTpoenue ceuenuii kyoa,
PU3MBbI, PABUIbHOMN
OUPAMUJIBI C TOMOLIBIO
OpPTOTrOHAJILHON MPOEKIIUU

24.01.2024

56

CummMmeTpusi B IPOCTPaHCTBE
OTHOCUTENBHO INIOCKOCTH.
[TmockocTu cummerpuil B
MHOTOI'paHHUKAaX

25.01.2024

S7

[Tpuznak
NEPHEHIUKYISPHOCTH
IPSMOM U MJIOCKOCTH KaK
CJEICTBUE CUMMETPUU

30.01.2024

58

[IpaBuiibHBIE
MHOTOTpaHHUKH. Pacyér
PacCTOSIHUN OT TOYKH J0
IJIOCKOCTH

31.01.2024

59

[IpaBunbHbIE
MHOrOrpaHHukd. Pacuér
pacCTOSIHUN OT TOYKH J0
IJTIOCKOCTH

01.02.2024

60

Cnoco0bI OMmyCTUTD




NEPIEHAUKYJIIAPHI:
CUMMETpUsL, CABUT TOYKHU 10
IIapajuIeIbHON NPSIMOK

06.02.2024

61

CnBur no HenapamIeabHOU
IIPSIMON, U3MEHEHUE
pPaCCTOSHUI

07.02.2024

62

KonTtponbsnas pabora
"B3zauMHO€ pacnoyiokeHue
MPSIMBIX U TNIOCKOCTEH B
npocTtpaHcTse"

08.02.2024

63

[ToBTOpEHME: YrOa MEXKIY
IIPSIMBIMU Ha IUIOCKOCTH,
TPUTOHOMETPUS B
IIPOU3BOJIBHOM
TPEyroJIbHUKE, TEOpEMa
KOCUHYCOB

13.02.2024

64

[ToBTOpEHME: YrOa MEXKITY
CKpEIIMBAIOIMHUCS
IPSIMBIMU B IPOCTPAHCTBE

14.02.2024

65

['eomeTprueckne METOIbI
BBIYUCIICHUS yTJIa MEXKTY
MPSIMBIMH B
MHOTOI'paHHUKAX

15.02.2024

66

JIByrpaHHBIN YTrOJI.
CBOMCTBO JINHEHWHBIX YTJIOB

20.02.2024




JBYTPaHHOTO yria

67

ITepnieHauKyIIsIpHBIE
1ockoctu. CBoiicTBa
B3aMMHO
NEPIECHANKYISPHBIX
IUIOCKOCTEH

21.02.2024

68

IIpusHax
MEPIEHIUKYIIIPHOCTH
IJIOCKOCTEW; TeOpemMa 0O
MPAMOM MEPECEUEHUS JBYX
TUIOCKOCTEH
MEPIEHINKYIIAPHBIX TPETHEN
IIOCKOCTH

22.02.2024

69

[IpssMoyronbHbIN
napaJuiesienumne; Kyo;
U3MEPEHUSI, CBOMCTBA
IPSAMOYTOJIBHOTO
napajuiesienure1a

27.02.2024

70

Teopema 0 nraroHanu
PSIMOYTOJIBHOTO
napasuiesenuneaa u
CIICICTBHE U3 HEE

28.02.2024

71

CrepeoMeTpuyeckue u
MIPUKJIaTHBIC 33/1a4H,
CBSI3aHHBIC CO B3aMMHBIM

29.02.2024




PAaCIOJIOKCHHUEM TIPAMBIX U
IIITOCKOCTH

72

IToBTOpEHME:
CKpEILUBAIOLIHECS NIPAMBIE,
napajulelIbHbIE IIJIOCKOCTU B
CTaHIAPTHBIX
MHOT'OI'paHHUKAX

05.03.2024

73

[Tapa mapauienbHbIX
IUIOCKOCTEH Ha
CKPEIIMBAIOIIUXCS TPSMBIX,
pPacCTOSIHUE MEXKTY
CKPEIIMBAIOITUMUCS
NPSIMBIMU B MPOCTHIX
CUTYyaIlUsIX

06.03.2024

74

PaccrostHue ot TOYKHU 10
MJIOCKOCTH, PACCTOSTHUE OT
MPAMOM 10 TUIOCKOCTH

07.03.2024

75

Brruuciienue paccrosHuii
MEK1y CKPEIIUBAIOIIUMUCS
IPSMBIMU € IIOMOILBIO
NEPIECHIUKYISIPHOU
IJTIOCKOCTH

12.03.2024

76

TpéxrpanHsiil yrod,
HEpPABEHCTBA JJIs
TPEXTPAHHBIX YTJIOB.

13.03.2024




Teopema [udaropa,
TEOPEMBI KOCUHYCOB U
CHUHYCOB JUIsI TPEXTPAHHOTO

yria

77

DneMeHThl chepuyecKkon
Tr€OMETPHUU: T€0Ie3UUECKHE
JIMHUU Ha 3eme

14.03.2024

78

KonrtponsHas padota "Yrisl
U paccTostHus"

19.03.2024

79

Cucremartusanus 3HaHUN
"MHOrorpaHHUK U €ro
AJIEMEHTHI"

20.03.2024

80

[Tupamupa. Buasl nupamu.
[IpaBunbHas nupamua

21.03.2024

81

[Ipusma. Ilpsmas u
HAKJIOHHAs IPU3MBI.
[IpaBuiibHas nipu3Ma

02.04.2024

82

[Ipsimoii mapasnenenunes,
IPSMOYTOJIbHBIN
napasiesienume, Kyo

03.04.2024

83

Brlnykiible MHOTOTPaHHUKH.
Teopema Diinepa

04.04.2024

84

Brlnykiible MHOTOTpaHHUKHU.
Teopema Diinepa.

09.04.2024




[IpaBuiibHbBIE U
MOJIYIIPABUJIbHBIE
MHOTOTPaHHUKH

85

KouTtponbsnas pabora

"MHororpaHHuKn" 11.04.2024
86 [TonsTne BekTOpa Ha

IJIOCKOCTH U B POCTPAHCTBE 16.04.2024
87 CymMa BEKTOpOB 17.04.2024
88 Pa3nocTh BeKTOpOB 18.04.2024
89 [TpaBuiio mapamienenumnena 93.04.2024
90 YMHOXEHHE BEKTOpa Ha

YHUCIIO 24.04.2024

Paznoxenune BekTopa no
o1 0a3ucy TpEX BEKTOPOB, HE

JIEXKAINX B OTHOU 25.04.2024

TUTOCKOCTH
92 CkansipHoe IpOU3BE/ICHHE 02.05.2024
03 Brruncnenue yrina Mexnay

BEKTOpaMH B IPOCTPAHCTBE 07.05.2024
94 [IpocTeiimue 3agaun ¢




BEKTOPAMH

08.05.2024

95

[Ipocreiimue 3anauu ¢

BEKTOpaMHu 14.05.2024
96 [Ipocreiimue 3anauu ¢ 1

BEKTOPAMH 15.05.2024
97 [Ipocrenmme 3anauu c 1

BEKTOpaMH 16.05.2024
08 O6o061meHne u 1

cHCTeMaTH3alus 3HaHUU 21.05.2024
99 O06o06meHne u 1

cHCTeMaTH3alus 3HaHUU 21.05.2024
100 HroroBas KOHTpOJIbHAS 1

pabota 22.05.2024
101 HroroBas KOHTpOJIbHAS 1

pabota 22.05.2024
102 O060011eHNE U ) 1

CHCTEMAaTH3aIM 3HAHUH 23.05.2024

OBIIEE KOJIMYECTBO YACOB 102

I10 [TPOTPAMME







YYEBHO-METOANYECKOE OBECIHIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUA®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






