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HOACHUTEJIBHAS 3AIIMCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHusl, TaK Kak 00€CIeYMBaET BO3MOKHOCTh U3yU€HHUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB T'yYMAaHHUTAPHOI'O LMKJIA.
[lockonbKy  JlOTMYECKOe  MbllIieHHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
0oOy4YaromMUMHCS TOHATHUHHBIX OCHOB T'€OMETPUHU, IIPHU JO0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUTaTb U ONpPOBEpPraTb THUIIOTE3bl HEMOCPEIACTBEHHO
UCITONIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
dbu3nYecKux 3aaad.

Lens ocBoeHus mporpaMMmbl yueOHoro kypcea «I'eomeTpus» Ha yriyO0iaEHHOM
YpOBHE — pa3BUTHE WHIWBHUIYAIbHBIX CHOCOOHOCTEW OOydYaromuxcsi Mpu
U3YUYCHHH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecredeHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosee TriayOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOUMBIX JUIsl YCIIEITHOTO MPOQeCcCUOHATBHOTO
00pa30BaHUs, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

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

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

(opMupoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh M HU3y4aTh
pa3HbIE SABICHUS OKPY>KAIOIIEr0 MUpPA, 3HAHHUE IMOHATUWHOTIO arapara o pa3jaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpUH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UIypaX U HMX OCHOBHBIMHM CBOMCTBaMH, 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
MUpE MHOTOTPAHHMKM M TeEJla BpalleHUs, KOHCTPYHPOBAaTh TI€OMETPHUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHYECKUX TEeOopHid, (popMHpoBaHME MOHMMAHUSA POJU AKCHOMATUKH MpU
MIPOBEJICHUY PACCYKICHUM;

(opMHpOBaHUE YMEHMS BIAJETh METOAAMH J0Ka3aTelIbCTB M AJTOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ pEUIEHUs CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,



dbopMHUpOBaHUE TIPEACTABICHHWS O HEOOXOIWMOCTH  JIOKa3aTelIbCTB  TIPHU
000CHOBaHMHM MAaTEMATUICCKUX YTBEPKIACHUN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYXKIACHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
crocoOHOCTEM 00yYaromuXcs, MO3HABATEILHON aKTUBHOCTH, MCCJIEIOBATEIIbCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEPECca K N3yUYCHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh TMPOSBICHHUS TEOMETPUYCCKUX IOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCaIbHBIX JKU3HCHHBIX CUTYalMSIX W MPHU U3YYCHUU JPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICPXKATEIBHBIMH JTUHUSAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xmaccax sBustoTcsi:  «lIpsiMble HW  TIJIOCKOCTH B MPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMHW», PEICBAHTHBIMH T'€OMETPUU Ha YIIIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmmaccax, OTHOCHUTCSA KO BCEM COEpPKaTeIbHBIM JUHUSIM y4eOHOro Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO | 10 rogaMm oOyudenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3yibTaTam ocBoeHusi denepanbHoil padoueit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
0o0pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHHITUITHAILHBIM BOIIPOCAM OO0yYaroONIaecs
oOpamaJiucb  HEOJHOKPATHO. OTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMH U HABBIKAMU TMOCIIEIOBATENBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHX MPECTABICHUN 00YYaIONIUXCsl, PACIIUPSS U YIIIyOIIss
e€, o0pa3ys MpOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus qns  guddepeHnuanuu  O0ydeHHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX  00pa3oBaTEBHBIX MpOrpamMM, OOecneunuTh yrayOn€HHOoe
M3y4YeHHE TEOMETPHH KaK COCTABJISIONIEH yaeOHOTo penmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOMUXCS K TMPOJODKCHHUIO HM3YYCHHS MaTEeMaTHKH C
yaéToM BBIOOpa Oymymiel mpodeccun, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o0muM 1 podeccruoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 waca: 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 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPUHU:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B MPOCTPAHCTBE, MaPAIEIbHOCTh TPEX MPSIMBIX, NaPAJIIEIIBHOCTD MPSIMOi
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,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYIAPHOCTD NPSIMON M IJIOCKOCTH: NMEPHEHIUKYIISIPHBIE MPSIMBIE B
IPOCTPAHCTBE, MpPSMbIE MapajljielibHble U MEPHEeHIUKYJIIpHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAMKYNIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

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

Yriael B MPOCTPAHCTBE: YOl MEXKIY NPSAMOW M IUIOCKOCTBIO, JBYTPAHHBIN
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 MHOrorpaHHHMKOB, pa3BEpTka MHOrorpaHHuka. Ilpusma: Nn-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
[IpoctpanctBennas 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’ap, kyO. IlpenacraBieHne o NpPaBUWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IJIOWAAb OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH HPSIMOU MPU3MBIL
[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
napajulesenunesa, CUMMETPUS NPAaBUJIBHBIX IIPU3M, CUMMETPHUS IPAaBUILHOU
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. [[eHCTBUs ¢ BEKTOpAMU: CIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHEe KOMILIaHApHBIE BEKTOPBI. [IpH3HAaK KOMIUIAaHAPHOCTU 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. CKalsIpHOE NPOU3BENCHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxkeHue Ten
BpalieHusl Ha TIockocTu. Pa3Béprka nunuuapa U KoHyca. Cummerpusi chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TIPU3MBI, IIMHJPA, TUPAaMHUIbl U KoHyca. O0BEM mapa M mapoBOTO
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojo unuiauHApa. Ilepecedenme cdepbl u mapa c
miockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHSTHE MHOTOTpaHHUKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mogoOusi, roMoreTusi. Pemienue 3amay Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBaHUIO U TPOXOJSLIUE YEpe3 BEPIINHY), CEUCHHS 111apa, METOAbl TTOCTPOCHHUS
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBOMCTBA BEKTOPHOTO YMHOXEHHs. [IpsiMmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JBIWKEHHWH. Buasl IBWKEHWHN: TapauielbHBIA TEpPEeHOC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



IJIAHUPYEMBIE PE3YJbTATHI OCBOEHHUS YYEBHOI'O KYPCA «TEOMETPHUS» (YTJIYBJIEHHBIN
YPOBEHDb) HA YPOBHE CPEIHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHckoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW MO3UIIMHU O0YYaIOMIETOCs KaK aKTUBHOT'O M OTBETCTBEHHOTO YJIEHA POCCHUUCKOTO
oO11iecTBa, MPEJACTABICHHE O MAaTEMAaTUYECKUX OCHOBAX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUHU, MPOLETYD
TPaXKJIAHCKOTO 00IecTBa (BBIOOPHI, OMPOCHl U APYroe), YMEHHE B3aUMOJIEMCTBOBATH C COIMAJIbHBIMU HMHCTUTYTaMU B
COOTBETCTBUHM C MX (DYHKIIUSAMHU U Ha3HAUCHUEM;

2) maTpuoTH4YeCcKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUNCKOM IpaKJaHCKOW MJICHTUYHOCTH, YBAKEHUSI K MIPOIIJIOMY U HACTOSIIEMY POCCUHUCKOM
MaTEeMaTHKH, I[IEHHOCTHOE OTHOIIEHHWE K JOCTHKEHUSM POCCHUMCKMX MAaTEeMaTUKOB W POCCHUHUCKOM MaTeMaTHUYeCKOUN
IIKOJIbI, KCTIOJIB30BaHUE ITUX JIOCTHXKEHHUM B APYTUX HAyKaxX, TEXHOJIOTUSX, c(hepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCTIUTAHME:

OCO3HAHME JTYXOBHBIX IIEHHOCTEH POCCHMCKOTO Hapoja, chOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUYECKOTO
NOBEJEHHUS, CBSA3AHHOTO C MPAKTUYECKUM IMPUMEHEHUEM [OCTUKEHUM HAYKU U JIESITEIbHOCTBIO YYEHOIO, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) acTeTHYECKOE BOCIIUTAHUE:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYAs SCTETUKY MaTEMaTUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pelIeHni, pacCyX1eH!i, BOCOPUUMUYUBOCTh K MATEMAaTUYECKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocnnUTAHME:

c(hOpMHPOBAHHOCTh YMEHHUS MPUMEHATh MAaTeMAaTUYECKHUE 3HAHHUS B MHTEpecax 370pOBOTO M Oe30macHoro obpasa
KU3HU, OTBETCTBEHHOE OTHOIIECHHWE K CBOEMY 3J0pPOBBIO (30pOBOE MHUTAaHWE, COATAHCHUPOBAHHBIN PEKUM 3aHITHA U
OTIbIXa, peryispHas (Qu3uyeckas aKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHWE TMPU 3aHATHSIX CIOPTHUBHO-
03JI0POBUTEIILHOM /1€ TEIILHOCTHIO;

6) TpyaoBoe BocniuTaHue:



FOTOBHOCTh K TPYIY, OCO3HaHUE IEHHOCTH TPYAOTIOOUs, MHTEpPEC K pas3iuyHbIiM cdepam mnpodeccuoHanbHOM
NEATeNIbHOCTH, CBSI3aHHBIM C MATEMATHKOW U €€ MPUIOKEHUSMH, YMEHUE COBEpIIaTh OCO3HAHHBIN BBIOOp Oyaylei
npodeccu U pealu30BbIBATh COOCTBEHHBIC >KMU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYECKOMY
00pa3oBaHUI0 M CcamMOOOpa30BaHUIO HA MPOTSIKEHUM BCEH MKU3HH, TOTOBHOCTh K AKTUBHOMY YYacTHUIO B PEIICHUU
MPaKTUYECKUX 3a/1a4 MaTeMaTUUECKOU HAPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpPbI, NMOHUMAHHUE BIUSHHUS COLUAIBHO-YKOHOMUYECKHX TMPOIECCOB Ha
COCTOSIHUE TIPUPOTHON M COLIMATBHOM Cpeibl, 0OCO3HAHKE TJIO0ATBLHOTO XapaKTepa IKOJOTUUECKUX MPOOJIeM, OpHEHTAIUS
Ha MPUMEHEHUE MaTEeMaTUYECKUX 3HAHUM ISl pEIIeHUs 3a71a4 B 00JIaCTH OKPY’KAlOLIel Cpe/ibl, TIIaHUPOBaHUE MOCTYITKOB
U OIICHKH WX BO3MOXXHBIX MOCJIEIACTBUM JIJII OKPYKAIOIIECH CPEJIbI;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOM
NPaKTUKHU, TIOHMMAaHHE MaTeMaTU4YeCKOM HayKu Kak c]epbl 4elOoBEUeCKOW AesITeIbHOCTH, JTanoB €€ pa3BUTUA U
3HAYMMOCTH ISl Pa3BUTHA IIUBUJIN3ALIMH, OBJIAJICHUE SA3BIKOM MAaTEMAaTUKH U MaTEMaTUYECKON KYJIbTYpOi Kak CPeICTBOM
MO3HAHUSI MUPA, TOTOBHOCTh OCYILIECTBISTh MPOCKTHYI0 M HCCIEAOBATENbCKYIO NEATeNbHOCTh MHIWBHUIYAJIbHO U B
rpynre.

METAIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue JelcTBUSA:

BBISIBJIITh U XapaKTEPH30BaTh CYIICCTBEHHBIC MPHU3HAKH MATEMAaTHUYECKUX OOBEKTOB, MOHATUH, OTHOIICHUH MEXIY
MOHATHUAMH, (OPMYJIHPOBATH ONPEICICHUS TOHSATHUH, YCTAaHABIMBATH CYIIECTBEHHBIM TIPU3HAK KIIaCCUPUKAIINUH,
OCHOBAHMS 711 0000IIEHNUS U CPAaBHEHUSI, KPUTEPUM TIPOBOJUMOIO aHAJIN3a;

BOCIIPUHHUMATh, (POPMYIUPOBATh M MPEOOPA30OBHIBATH CYXKIACHUS: YTBEPAUTEIbHBIC M OTPHIATCIIbHBIC, SIUHUYHEIC,
YaCTHBIC U OOIIIHUE, YCIOBHBIC;



BBISIBJISITh MAaTEMATHYE€CKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUMs B (DakTax, JaHHBIX, HAOIIOJCHUSIX U
YTBEPKACHUAX, PEIJIAraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTENW W IPOTUBOPEUUIA;

JeNaTh BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX M WHIYKTUBHBIX YMO3aKJIIOUCHHIA,
YMO3aKJIHOYEHHUH 10 aHAJIOTUH;

MPOBOJIUTh CaMOCTOSITENILHO JOKAa3aTeIbCTBA MATEMAaTHYECKUX YTBEPXKICHHM (MpsMble W OT MPOTHUBHOIO),
BBICTPANBaTh ApTryMEHTAIIUIO, TPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BHIBO/IBI;

BBIOMpATh CIOCOO perieHus yuyeOHOU 3a7auyu (CpaBHMBATh HECKOJBKO BAapUAHTOB pPEIICHUs, BhIOMpaTh Hamboiiee
MOJAXOASAIIUN C YYETOM CaMOCTOSTEIILHO BBIJICICHHBIX KPUTEPUER).

ba3oBble ucciaenoBaTe/bCKie AeiiCTBUA:

UCITOJIB30BaTh BOTIPOCH! KaK MCCIIEAOBATEILCKUI HHCTPYMEHT MO3HAHMS, (POPMYIUPOBATH BOIPOCHI, (PUKCUPYIOIIHE
IpOTUBOpEUUE, NPOOJIEMy, YyCTaHaBIMBAThH HCKOMOE M JaHHOE, (OpMHpOBaTH THUIOTE3y, APIYMEHTHPOBATH CBOIO
MTO3ULINI0, MHEHHUE;

IPOBOAUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBIA SKCIEPUMEHT, HCCIEAOBAHME IO YCTAHOBJIEHHUIO OCOOEHHOCTEH
MaTEMaTUYECKOT0 OOBEKTA, ABJICHUS, ITPOIIECCA, BHISBICHUIO 3aBUCUMOCTEN MEXAy 00bEKTaMu, SIBJICHUSIMU, IIPOLIECCAMU;

CaMOCTOSATEILHO  (OPMYJIHPOBATH OOOOIIEHUS W BBIBOJABI 10 pe3yibTaTaM MPOBEIEHHOTO HAONIOACHMUS,
UCCJIeIOBAHNUS, OIIEHUBATH JJOCTOBEPHOCTH MOJYUYEHHBIX PE3YIbTATOB, BHIBOJOB U 0000IIIEHUN;

IIPOTHO3MPOBATH BO3MOYKHOE PAa3BUTHE IPOLIECCA, & TAKKE BBIIABUIATh MPEANOJIONKEHUS O €r0 Pa3BUTUU B HOBBIX
YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBIISITH JeUIIUTH HHPOPMAIIUU, TAHHBIX, HEOOXOIUMBIX JIJISl OTBETA Ha BOMIPOC U TSI PEUICHUS 3a/1a4u;

BbIOWpaTh HWHGOPMAIMIO W3 HWCTOYHUKOB PA3NMMYHBIX THIOB, AaHAJIM3UPOBATh, CHUCTEMAaTHU3UPOBATh U
UHTEPIPETUPOBATH MHGOPMAIIHIO PA3TUYHBIX BUIOB U (POpPM IIpeICTaBICHUS;

CTPYKTYPHPOBaTh HH(OpMAIUIO, IPEACTABIATH €€ B pa3InYHBIX (hopMax, WILUTFOCTPUPOBATH Tpadruecky;

OLICHUBATh HAJAEKHOCTh MH(OPMALIUK IO CAMOCTOATENIBHO CPOPMYTUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eHCTBUSA
Oo0wenue:



BOCHIPUHUMATh M (OPMYIHPOBATH CYXKACHUS B COOTBETCTBHM C YCJIOBHSIMU U ULEISIMU OOILIEHUS, SICHO, TOYHO,
IPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M ITMCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS IO XOAYy PELICHMS 3a/1a4H,
KOMMEHTUPOBATH MOJTYyYECHHBIA PE3yJIbTaT;

B XOJ€ OOCYXIeHHUs 3aJaBaTb BONPOCHI IO CYIIECTBY OOCYKIaeMOW TeMbl, MpOOJEeMBbl, pelIaeMon 3aaaud,
BBICKA3bIBATh UJEH, HALICJIECHHBIE HA MTOMCK PELIEHUs, COIOCTABIATh CBOU CYKIEHHUS C CYKICHHUSIMU APYTMX YYACTHUKOB
auanora, oOHapykKMBaTh Pa3jIMYM€ U CXOJICTBO MO3UIMUH, B KOPPEKTHOW (opme (opMyIupoBaTh pa3HOIAcus, CBOU
BO3PaXKEHNUS;

NPEJICTABIIATh PE3YNbTAThl PEIICHMs 3aJadyH, dKCIEPUMEHTA, MCCIEJOBaHUs, MPOEKTa, CAMOCTOSTENLHO BBHIOUPATH
(opMat BBICTYIICHHUS ¢ YUETOM 3aJ1ay Mpe3eHTAMN U OCOOCHHOCTEN ayIUTOPHH.

Pery/isiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE TeHCTBHS

Camoopranusanus:

COCTaBJIATh IUIAH, aJTOPUTM pEIICHUs 3aJlaud, BBHIOMpaTh CIOCOO pelieHus ¢ Y4E€TOM HMEIOIIUXCS PECypCOB H
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C y4éTOM HOBOM MH(OpMAITNH.

CaMOKOHTPOJIb, SMOIMOHAJILHbIH HHTEJJIEKT:

BJIAJICTh HABBIKAMHU ITI03HABATEIbHOW pedIieKCHuM KaK OCO3HAHHMS COBEPIIAEMBbIX JEHUCTBUNA W MBICIUTEIbHBIX
IIPOIIECCOB, MX PE3yIbTaTOB, BJIAJACTh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS Tpollecca W pe3yibTaTa pPEIICHHS
MaTeMaTHUYeCKOM 3a7a4u;

IPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTD IPU PEIICHUHU 3a7a9l, BHOCUTh KOPPEKTUBHI B JISATEIILHOCTh Ha
OCHOBE HOBBIX OOCTOSITEIBCTB, IAHHBIX, HAHJIEHHBIX OMNOOK, BBISBICHHBIX TPYAHOCTEH;

OIICHUBAaTh COOTBETCTBHEC pE3yJIbTaTa MW M YCIOBHUSAM, OOBSCHATh MPUUYMHBI JOCTHIKCHUS WA HEIOCTHIKCHUS
PE3YIBTATOB JICITCIPHOCTH, HAXOAUTh OIIMOKY, 1aBaTh OIICHKY MIPHOOPETEHHOMY OTIBITY.

CoBMecTHAS JAeATEJIbHOCTD:

IMOHUMATh M UCITOJIh30BaTh MPEUMYIIIECTBA KOMAaHIHOW M MHAWBUIYAIbHON paOOTHI NMpU pElIeHUH YYSOHBIX 3ajad,
MPUHUMATh 11€JIb COBMECTHOM JEATEIHbHOCTH, TUIAHWPOBATh OPraHU3alMI0 COBMECTHOW pabOThI, pacmpeiessTh BHbI
padoT, ToroBapuBaThCs, 0OCYKIATh IMPOIIECC U PE3yIbTaT paboThl, 0000IIaTh MHEHHUS HECKOJIBKHUX JIFO/ICH;



y4acTBOBaTh B TIpyHNoBbIX (opmax palboThl (0OCYXKIAEHUS, OOMEH MHEHHH, «MO3TOBBIE IUITYPMbD» W HHBIE),
BBITNIOJIHATH CBOIO YacTh pabOThl U KOOPJAMHUPOBATH CBOU JEHUCTBUS C IPYTMMHU WICHAMH KOMAaHJbl, OLIEHUBATh Ka4€CTBO
CBOETO BKJIaJ|a B OOLIUI MPOIYKT MO KPUTEPUAM, CPOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

NPEAMETHBIE PE3YJIBTATBI

K xonmy 10 knacca oOyvaromuiicst HAy4UTCS:

CBOOOJTHO OMEpPUPOBATH OCHOBHBIMH IOHSATHUSMH CTCPEOMETPHUH TMPU PEIICHWHM 3a7ad W TMPOBEIACHUHU
MaTEMaTUYCCKUX PACCYKICHUI;,

PUMEHSTH aKCHOMBI CTEPEOMETPUH U CJCACTBHUS U3 HUX MPU PEIICHUH F'€OMETPUUSCKHUX 33]1a4;
KJIacCU(UIIMPOBATH B3aMMHOE PACIOJIOKCHHUE MPSMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX H
TUIOCKOCTEH B IPOCTPAHCTBE;

CBOOOTHO ONEPUPOBATH MOHATHUSMHM, CBSI3aHHBIMHU C YIJIAMH B MPOCTPAHCTBE: MEXKTY MPSIMBIMH B MPOCTPAHCTBE,
MEXIY IPSIMOM U MIIOCKOCTBIO;

CBOOOJTHO OMIEPUPOBATH MOHSATUSMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH;

CBOOOJHO  pacmo3HaBaTb OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (Ipu3Ma, TNHpaMuia, MPSIMOYTOJbHBIN
napaJuiesienurie, Kyo);

KJIaCCU(UIIUPOBATh MHOTOT'PAHHUKH, BBIOUpAst OCHOBAHMS JIs KJIacCU(PUKAIINY;

CBOOOJTHO OMEPUPOBATH MOHSATUSIMU, CBI3aHHBIMU C CEUEHUEM MHOTOTPAHHUKOB TJIOCKOCTHIO;

BBITIOJHATh MapaJljIeIbHOE, IEHTPATIbHOE W OPTOTOHAIBHOE MPOCKTUPOBaHUE (UTYP Ha TUIOCKOCTh, BBIMOIHATH
n300paxkeHus (puryp Ha MIOCKOCTH;

CTPOUTH CEYCHHMS] MHOTOTPAHHUKOB PAa3IMYHBIMH METOJIaMH, BBHITIOJNHATH (BBIHOCHBIC) TUIOCKHE YEPTEXKU U3
PUCYHKOB TIPOCTHIX 0OBEMHBIX PUTYD: BUI CBEPXY, COOKY, CHHU3Y;

BBIUUCTISATh TUIONIAJIA  TIOBEPXHOCTEH MHOTOTPAHHMKOB (MIpW3Ma, MHpPaMHJa), TEOMETPUYECKUX Tel C
npuMeHeHneM GopMyIr;

CBOOOJTHO OTIEpUPOBATH MOHATHUSIMH: CHMMETPHUSI B MPOCTPAHCTBE, IIEHTP, OCh M MJIIOCKOCTh CHMMETPHUH, LEHTD,
0Ch U IJIOCKOCTh CHMMETPHUH (PUTYPHI;



CBOOOJ/IHO ONEPUPOBATH MOHATUSIMHU, COOTBETCTBYIOIIIMMU BEKTOpPaM U KOOpPAUHATAM B TPOCTPAHCTRE;

BBITIOJIHATH ACHUCTBUA HaJ BEKTOPaMU;

peliarh 3aJa4d Ha J0Ka3aTelbCTBO MATEMATHYECKUX OTHOUICHWN W HAXO0XJAEHUE T€OMETPUUYECKUX BEIUYUH,
NPUMEHSII W3BECTHBIE METOJbl MPH PEIICHUM MATEeMAaTUYECKMX 3a7ad TMOBBIIMIEHHOTO W BBICOKOTO YPOBHS
CJIOKHOCTH;

MPUMEHSTh MPOCTEUIINE MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMbI MPU PEHICHUU
CTEPEOMETPUYECKUX 3a/1a4;

U3BJICKATh, MPEOOpPa30BbIBATH U HWHTEPIPETUPOBATH HH(POPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX
dburypax, mpeACTaBICHHYIO Ha YepTEKaxX U PUCYHKaAX;

NPUMEHSTh MOJIyYCHHbIC 3HAHUS HAa MPAKTUKE: CPAaBHUBATH UM AHAIM3UPOBATH PEaAJbHbIC CUTYyallud, MPUMEHATH
U3YUYEHHbIE TIOHATHS B TMIPOIECCe TOWCKA PEIICHWs] MaTeMaTHYeCKu CHOPMYJIUPOBAHHOW MPOOJIEMBI,
MOJICTIMPOBATH PEANIbHBIC CUTYAIIMU Ha SA3bIKE T€OMETPUH, UCCIEA0BATh MOCTPOCHHBIE MOJIENIM C UCIIOJIb30BAHUEM
FEOMETPUYECKUX TIOHSATUM M TEOopeM, allapara ajareOpbl, pelarh MMPaKTAYECKUe 3ajlaud, CBS3aHHBIC C
HaXO0XJIECHUEM F€OMETPUUECKUX BEIUYNH;

UMETh MPEACTaBICHUs 00 OCHOBHBIX 3Tamax Pa3BUTHUS I'€OMETPUU KaK COCTABHOM YacTh (yHIaMEHTa pa3BUTHS
TEXHOJIOTHUH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosan4yecTBo 4acos JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
KonrTpoabubie | IlpakTnueckue
n/n NPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
BBenenue B crepeoMeTpuio 23 1
B3anMHoe pacnosioxkeHue NpsiMbIX B 5 1
MIPOCTPAHCTBE
[TapannenbHOCTh TPSMBIX U TJIOCKOCTEN B 8 1




IIPOCTPAHCTBE

IlepneHIUKYISPHOCTD NPSAMBIX U

IUIOCKOCTEMN B MPOCTPAHCTBE 25
VYTribl 1 paccTOSIHUS 16
MHororpaHHuku 7
BexTopsl B mpocTpaHcTBE 12
[ToBTOpeHuUEe, 0600IIIEeHNE U CUCTEMATU3AIIHS 5
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE TpaBUJIa U300paKEHUS HA
PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

02.09.2024

[TonATHS cTepeomMeTpHuM: TOUKA, IpsAMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa H300paKeHHs Ha PUCYHKE
IJIOCKOCTH, MapajieNbHbBIX MPSIMBIX
(oTpe3koB), cepeIMHbI OTPE3Ka

03.09.2024

[TonsiTHS: epeceKarouuecs MIOCKOCTH,
nepeceKarouecs npsimas ¥ miIoCKOCTh;
MOJIYIPOCTPAHCTBO

05.09.2024

[TonsiTHs: MepeceKaronuecs MmIoCKOCTH,
nepeceKaroIuecs npsimas ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

09.09.2024

MHororpaHHuKu, U300pakeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB

10.09.2024

MHororpaHHUKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIIUX 00BEKTOB

12.09.2024

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC




CICACTBUA U3 HUX

16.09.2024

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

17.09.2024

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE.
O06o03HaueHus PSMBIX U TIJIOCKOCTEH

19.09.2024

10

N300paxkenue ceueHnit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHnne nepecedeHust
MTOJTYyYEHHBIX MIJIOCKOCTEN.
PackpammBanue NOCTpOEHHBIX CEYEHUI
Pa3HbIMH LIBETAMHU

23.09.2024

11

N3obpaxenne ceueHnit mupaMuIbl, Kyda u
MIPU3MBI, KOTOPBIE MMPOXOJIAT Yepe3 UX
pé6pa. N3o0paxxeHne nepeceueHust
MOJIYYEHHBIX IJIOCKOCTEH.
PackpamnBanue mocTpoeHHbIX CEYCHUI
Pa3HbIMU LIBETaAMU

24.09.2024

12

N3obpaxenne ceueHnit mupaMubl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIyYCHHBIX TIOCKOCTEH.
PackpanimBanue mocTpOSHHBIX CCUYCHHUN
pa3HBIMU IIBETaAMHU

26.09.2024

13

N300pakenue ceueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOIAT Yepe3 UX
pébpa. M3o0paxkeHne nepeceyeHus
MOJIyYCHHBIX TIOCKOCTEH.

30.09.2024




PackpammBanue NoCTpOEHHBIX CEYEHUN
pa3HBIMU LIBETAMHU

14

Merton cneoB Ui HOCTPOSHUS CEUEHUI

01.10.2024

15

Merton ciie1oB JUIsl IOCTPOEHUS CEUEHUI.

CpoiicTBa nepece4eHnii MpsIMbIX U
IJI0CKOCTEN

03.10.2024

16

Merton cieioB [UIsl TOCTPOEHUS CEUEHUI.

CpoiicTBa nepecedeHnii MpsIMbIX U
IJIOCKOCTER

07.10.2024

17

[TocTpoenune ceuenunii B mupamu/ie, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEIKEH U 3aMKCh I1aroB
MIOCTPOEHUSA

08.10.2024

18

[TocTpoenune ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEpPTEKEH U 3aIlKCh I1aroB
MIOCTPOCHUS

10.10.2024

19

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3aHUCh 11aroB
MIOCTPOEHUS

14.10.2024

20

[TocTpoenue ceuenwuii B nupamue, Kyoe
o Tpém Touykam Ha pébpax. Cosznanue
BBIHOCHBIX YEPTEKEHN U 3aIIUCh LIATOB
IOCTPOEHHUS

15.10.2024

21

[ToBTOpenue mianumerpun: Teopema o
MIPONOPIHOHANIBHBIX 0Tpe3kax. [logodue

16.10.2024




TPEYroJIbHUKOB

22

[ToBTOopenue nmnanumerpun: Teopema
Menenas. Pacuersl B ceUCHUIX Ha
BBIHOCHBIX 4epTexkax. Mctopus pazButus
TJITAHUMETPUU U CTEPEOMETPUHU

17.10.2024

23

Kourpoasaas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

21.10.2024

24

B3anMHOe€ pacnosiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsmeie. [[pu3Haku CKpenmBaronuxcs
npsMbIxX. [lapannenbHble TpsiMble B
MIPOCTPAHCTBE

22.10.2024

25

TeopeMa o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN
JTAHHOW MPSIMOH, IPOXOASAIIEH Yepes
TOUYKY MPOCTPAHCTBA U HE JIeKaIlel Ha
JAHHOU mpsiMoii. JIemMa o mepeceueHun
MapajuieNbHbIX IPSIMbIX IJIOCKOCTHIO

24.10.2024

26

[TapannensHOCTH TpeX NpsAMBIX. Teopema

0 TpEX mapasuiebHBIX NpsAMbIX. Teopema o

CKpCHIUMBAIOIIUXCA MIPAMBIX

05.11.2024

27

[TapannensHoe MPOSKTHPOBAHUE.
OcHoOBHBIE CBOMCTBA MapaIETBLHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B napamienbHON IPOSKIUN

07.11.2024

28

enTpanpHas mpoekuus. YTomc
COHAIPaBJICHHBIMA CTOPOHAMHU. YTOJI
MEXKy NPSIMBIMU

11.11.2024




29

3amayn Ha JOKA3aTEIHLCTBO U
HCCIEN0BAHNE, CBSI3aHHEIE C
PpAacIOI0XEHUEM IIPSIMBIX B IIPOCTPAHCTBE

12.11.2024

30

[TonATHA: napaIeNbHOCTD NPSAMOKN U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
HapajuIeIbBHOCTU IPSAMON U INIOCKOCTH.
CpoiicTBa napayuieaIbHOCTH IPSIMOM U
IUIOCKOCTH

14.11.2024

31

['eomeTpuueckue 3aa4n Ha BEIYUCIICHHE
M JI0Ka3aTelIbCTBO, CBI3aHHEIC C
MapauIeTbHOCTHIO MPSMBIX U TUIOCKOCTEH
B MPOCTPAHCTBE

18.11.2024

32

[TocTpoenue ceyenus, MPoOXoIAIIEero
4yepe3 JaHHYIO MPAMYIO0 Ha YEePTEeKE U
MapajyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIICHUH

19.11.2024

33

[TapannensHas MpoeKIys, MPUMEHEHNE
JUTSl TIOCTPOEHUS CEYCHUH Kyba u
napasienenumnena. CBoicTBa
napajuiesienuIea ¥ Ipu3Mbl

20.11.2024

34

[Tapannensuble wockocTy. [Ipu3Haku
MapauieNbHOCTH JBYX IIOCKOCTEH

21.11.2024

35

TeopeMa O MMapaJuICJIbHOCTH U
CAMHCTBCHHOCTH IINIOCKOCTH, Hpoxoz[;nueﬁ
4epe3 TOUKY, HC ITPUHAIJICIKALTYIO ,I[aHHOﬁ
IUIOCKOCTH U CIEACTBUS U3 HEE

25.11.2024

36

CsoiicTBa napaJiiCJIbHBIX ILIOCKOCTEH: O
MapaJiICJIbHOCTH MPAMBIX MEPCCCUCHU A
IIpr NCPECCUCHUM [IBYX MapaJlJICIIbHBIX

26.11.2024




IIJIOCKOCTEHN TPEThEr

37

CpoiicTBa napajuIeabHbIX MNIOCKOCTEN: 00
OTPE3Kax MapaJlJICIbHBIX IMPSAMBIX,
3aKIIFOYCHHBIX MEXKAY NapajlIeIbHBIMU
IJIOCKOCTSIMU; O MEPECEUEHUH NPAMOIL C
ABYMA ITapaJlJICIIbHBIMU IIJIOCKOCTAMUA

28.11.2024

38

[ToBTopenue: Teopema [udaropa na
TUIOCKOCTH

02.12.2024

39

[ToBTOpEHUE: TPUTOHOMETPHSL
MIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA

03.12.2024

40

CpoiicTBa Ky0a U IpSIMOYT0JIbHOTO
napajuieJIenune1a

05.12.2024

41

Brruucnenue aMH OTpEe3KOB B KyOe U
MIPSIMOYTOJIBHOM IapajuieenuIe e

09.12.2024

42

[TepieHAMKYISAPHOCTD MPSIMOM 1
mwiockocTH. [Tpu3Hak
MEPIEeHIUKYIIPHOCTH MPSAMOU U
IJI0CKOCTH

10.12.2024

43

[TeprieHAMKYISAPHOCTD MPSIMOU U
mwiockoctu. [IpusHak
MEePIEeHIUKYIIPHOCTU MPSAMOU U
MJI0CKOCTH

12.12.2024

44

Teopema o cyriecTBOBaHHU U
€AMHCTBEHHOCTH TIPSIMOM, MPOXOIAIICH
4yepe3 TOUKY MTPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TJIOCKOCTH

16.12.2024

45

IInockocTtu n NEPNCHAUKYJIAPHBIC UM
MpsAMBIC B MHOTOTpaHHHUKAX

17.12.2024




46

[InockocTy U NEPIEHAUKYISPHBIE UM
IIpsIMBIE B MHOTOI'PAHHUKAX

19.12.2024

47

[lepneHuKyIsip ¥ HaKJIOHHASL.

[TocTpoenue neprneHuKymnspa U3 TOYKU

Ha MPSIMYIO

23.12.2024

48

[lepneHuKyIsip ¥ HAKJIOHHASL.

[TocTpoenue neprneHMKymnspa U3 TOYKU

Ha MPSIMYIO

24.12.2024

49

Teopema o TpEX nepHneHANKyIIpax
(npsimast u oOpaTHast)

26.12.2024

50

Teopema o TpEX nepneHANKyIIpax
(npsimast u oOpaTHast)

09.01.2025

51

Yroa Mmexay CKpelBarouuMHUCs
MPSIMBIMU

13.01.2025

52

[Torck meprneHIuKYISIPHBIX TPSIMBIX C
TTOMOTIIBIO TIEPTICHANKYIISIPHBIX
IJIOCKOCTEN

14.01.2025

53

OpTtoroHanbHOE IPOEKTUPOBAHUE

16.01.2025

54

[TocTpoenue ceuenuii Kyoa, MPU3MBI,
MPaBUJIBHON MUPAMUIbI C TIOMOIIBIO
OpPTOTOHANILHOM MPOEKIINH

20.01.2025

55

[TocTpoenue ceueHwuii Kyoa, MPU3MBI,
MPaBUJIBHON MUPAMUIbI C TIOMOIIBIO
OPTOTOHAJILHOM MPOEKIINU

21.01.2025

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIBHO IIIocKocTu. Ilnockoctn
CUMMETPHI B MHOTOT'paHHHUKAX

23.01.2025




57

[Ipu3Hak nepnesauKyISpHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIECTBUE CUMMETPUN

27.01.2025

58

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacyér
PacCTOSHUN OT TOYKHU J0 INIOCKOCTH

28.01.2025

59

[IpaBuiibHBIE MHOTOTpAaHHUKU. Pacyér
PacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

30.01.2025

60

CriocoObl OITyCTUTh HEPIIEHUKYISAPDI:
CUMMETpHS, CABUT TOYKHU TIO
MapajuIeIbHON PSAMOM

03.02.2025

61

CrBur 1o HenapaJIeIbHOM MPAMOH,
W3MEHEHNE PACCTOSHUM

04.02.2025

62

KonTponsnas pabota "B3aumHoe
pacIoJIOKEHNUE NPSIMBIX U IUNIOCKOCTEN B
npocrpanctae"

06.02.2025

63

[ToBTOpEHUE: Yroa My NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYrOJIbHUKE, TeOpeMa
KOCHHYCOB

10.02.2025

64

[ToBTOpEHUE: Yyroa Mex Iy
CKPEILMBAIOIIUMHUCS MIPSIMBIMU B
MIPOCTPAHCTBE

11.02.2025

65

FCOMCTpI/I‘IeCKI/IC MCTOJbI BBEIYMCIICHUA
yriza My NpsAMbIMU B MHOT'OT'PAaHHHUKAX

13.02.2025

66

JIByrpansbiii yroj. CBONCTBO JMHEWHBIX
YIJI0B JIBYTPaHHOIO yIijia

17.02.2025

67

[lepneHquKynsipHBIE IIIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHIUKYISIPHBIX
IJIOCKOCTEN

18.02.2025




68

[Ipu3Hak nepnesauKyIspHOCTH
IJIOCKOCTEH; TEOpEMa O IPSIMOU
IIepecedeHms ABYX IIIOCKOCTEN
NEPIEHIUKYIIIPHBIX TPEThEN MIIIOCKOCTH

19.02.2025

69

[IpsimoyronbHbIN Napauienenunesn; Kyo;
U3MEPEHUS, CBOMCTBA IIPSAMOYTOJIBHOTO
napajuiesIenune1a

20.02.2025

70

Teopema 0 AuaroHany MpMOYroabHOTO
napajJieJIenuIesia v clIeCTBHE U3 Hee

25.02.2025

71

CrepeomMeTpuyeCKUe U TPUKIIAIHbIE
3a7a4M, CBA3aHHbIEC CO B3aMHBIM
pAacCIOJIOKEHUEM MIPSAMBIX U TIOCKOCTH

27.02.2025

72

[ToBTOpEHUE: CKpeLMBatOUIUeCs MpsMBbIE,
napajJiesIbHble IOCKOCTH B CTaHAAPTHBIX
MHOTOI'paHHHKaX

03.03.2025

73

[Tapa mapannenbHbIX MJIOCKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHHIE
MEXAY CKPELIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

04.03.2025

74

Paccrosaue ot ToUkH J0 IINIOCKOCTH,
pPacCToOsAHUEC OT pr[MOfI J0 IINIOCKOCTHU

06.03.2025

75

Breruucnenue paCCTOHHI/Iﬁ MCKAY
CKPCIIUBAOIIUMUCA ITPAMBIMHA C
IIOMOIIIBIO HCpHCHI[PIKy.]IHpHOﬁ IIJIOCKOCTH

10.03.2025

76

TpEXrpaHHbIl yroj, HEpaBeHCTBA IS
TpexrpaHHbIX yriaoB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JUIS
TPEXTPAHHOTO yIJIa

11.03.2025




DneMeHTHI cheprIecKOi TeOMETPUH:

" reoJe3ndecKue JIMHAN Ha 3eMile 13.03.2025
78 KonTtposnsHast padota "Yrisl u

paccrosHus" 17.03.2025
79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK

U €ro 3J1eMeHTH" 18.03.2025
80 [Inpamua. Bunel nupamun. [IpaBunpHas

nupaMuaa 20.03.2025
81 [Ipusma. IIpsimas u HaKJIOHHAS IPU3MBI.

[TpaBunbHas pu3Ma 31.03.2025
82 [Ipssmoit mapainenenunen,

MPSIMOYTOJIbHBIN Napasuiesenune, Kyo 01.04.2025
83 Brimykieie MHOTOTpaHHuKH. Teopema

Olinepa 03.04.2025

Brinykibsie MHOTOrpanHuku. Teopema
84 Diinepa. [IpaBunbHBIC U TOIYIPABUIHHBIC 07.04.2025

MHOTOI'PaHHUKHU
85 KontponbHas padota "MHuororpasHuku" 08.04.2025
86 ITonsiTue BexkTOpa Ha MIOCKOCTU U B

MIPOCTPAHCTBE 10.04.2025
87 CymMma BEKTOpOB 14.04.2025
88 Pa3nocTh BekTOpOB 15.04.2025
89 [IpaBuno napamienenunena 17.04.2025
90 YMHOK€EHNE BEKTOPA Ha YHUCIIO




21.04.2025

Paznoxenne BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIS)KAITNX B OJJHON 1 99 04.2025

TJIOCKOCTH
92 CkarnsipHO€ MTPOU3BEICHUE 1 94.04.2025
03 Brrarcnenue yriia Mex 1y BEKTOpaMu B 1

MIPOCTPAHCTBE 28.04.2025
94 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1 99.04.2025
95 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1 05.05.2025
96 [IpocTeiimue 3a7a91 ¢ BEKTOPAMH 1 06.05.2025
97 [IpocTeiimue 3a7a41 ¢ BEKTOPAMH 1 08.05.2025
98 OO6o01eHre U cucTeMaTr3anus 3HaHUH 1 13.05.2025
99 O06o01eHre U cucTeMaTru3amys 3HaHUH 1 15.05.2025
100 Hroropas koHTpoJIbHAs paboTa 1 10.05.2025
101 Hroropas koHTpoOJIbHAs paboTa 1 20.05.2025
102 O00011IeHNE U CUCTEMATHU3ALMS 3HAHUN 1 99 05.2025

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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