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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 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, KkyO. IlpeacraBinenre O MNpaBUIBHBIXMHOTOIPAHHHMKAX: OKTajJp,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IJIOAJAbh OCHOBaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH MNPSAMOU MPUMBIL.
[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 NPaBUJIBHBIX IIPU3M, CUMMETPHUS IPABUWIBHOU
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. [[€HCTBUsI ¢ 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
KOOpJAMHATaMU TOYEK. YTOJ MexXay BeKkropamu. CKalsIpHOE NPOU3BENCHHUE
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, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue 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 TPU3MBI, IIWIIMHJpa, TUPaMUabl 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 u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOIO OKOJO cdepbl, cdepbl, BIUCAHHOM B MHOTOIPAaHHHMK WJIH TEJO
BpaleHUS.

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

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSIIUE Yepe3 BEPIINHY), CEYSHHS 11apa, METObl TOCTPOCHUS
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. CBOWCTBA BEKTOPHOTO YMHOXeHus. IIpsmoyronpHas
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 JBIWKEHWH. Buabl JIBWKEHUHN: TMapauIeNbHBIA IEepeHocC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'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  BONPOCH,,  (QUKCHUPYIOIIME  MPOTHBOpEUYHE,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHU4ecKoro oObeKTa, sIBJICHUs, 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 BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUTAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

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

BbIOMpaTh MH(MOPMAIIMIO U3 UCTOYHUKOB PAa3IMYHBIX TUIIOB, aHAJTU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

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

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHUPOBAHHBIM 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 IMOSICHEHHUS MO XOAY PELICHHs 3aJadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

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

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MPOCKTa, CaMOCTOSITEIHLHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4YETOM 3amad
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
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C yUETOM HOBOW MH(OpMaLUu.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
criocobamMu CaMOIPOBEPKH, CAMOKOHTPOJSI Tpollecca U pe3yibTaTa pelieHus
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 kiaccaoOyyaronuics HayIuTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pelIeHny 3aa4 U MPOBEICHUN MaTEMAaTUUECKUX PaCCyKICHUI;

e TMPUMEHSATH AaKCUOMBI CTEPEOMETPUM M CIIEJICTBUS U3 HHUX IPU PEIICHUU
reOMETPUYECKUX 33/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEHN B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
IPOCTPAHCTBE: MEXAY MPSAMBIMA B MPOCTPAHCTBE, MEXKIY MPSAMOU U
IJI0CKOCTHIO;

e cBOOOJHO ONMEPUPOBATH MOHITUSMHU, CBI3aHHBIMUA C MHOTOTPAaHHUKAMH;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYECHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
POCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHUS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMU, BBINOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMNEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOLUIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATHACHUCTBUSHAABEKTOPAMH;

e pelmaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHUYECKHMX OTHOIICHWH H
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 33/1a4;

e W3BJIEKaTh, MPeOOPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAIbHbIE CUTyallud, MPUMEHATh W3yUYECHHbIC MOHSTUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XKJICHHEM T€OMETPUUECKUX BEIIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonny 11 kinaccaoOyyaromuiicss HAy4uTCs:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOM U c(hepuyecKkoil MOBEPXHOCTSAIMHU, OOBIACHATH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIEHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(UIUPOBATH B3AMMHOE PacIoyiokeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OINEPUPOBATH MOHATUSMM, CBSI3AHHBIMH C KOMOMHALIMSIMU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

n300pakaTh H3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIC) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;
BBIIIOJIHSIThOTIEPALIUMHAIBEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIYMCIICEHUE PACCTOSTHUM OT TOYKM N0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajyieIbHOM  NEPEHOCE, LEHTPAJbHOM CHMMETPUH, 3€pKaJIbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO U MPOXOJALINE Yepe3 BEPLIMHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBATBI€OMETPUUECKUEYTBEPKICHUS;
MPUMEHSITh TeoMeTpudecKue (HaKThl JJIsI PEHICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IPUMEHSATh MPOrPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecKu  cPopMyaupoBaHHONW  MpoOJIeMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
N HanvenoBannepaseios u KoumnuecrBoyacos DJIeKTPOHHbIE
n/n TEMIPOrpaMMbl Bcero KourpoJbHbiepadorsl | IIpakTuuecKkuepadoTh (ungposkie)
o0pa3oBaTebHbIepecypchl
1 BBenenue B ctepeomMeTpuio 23 1
5 B3anmHoe pacrnionoxenue 6
MPSIMBIX B TIPOCTPAHCTBE
3 HapaJ'IJ'IeJ'IBj-IOCTI) MPSIMBIX U 3
TUTOCKOCTEH B MPOCTPAHCTBE
4 HepHeH)II/IIiyJ'ISIpHOCTI) TIPSIMBIX U o5 1
TUTOCKOCTEH B MIPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTops! B mpocTpaHcTBe 12
3 [ToBTOpEHME, 0606IHCHI:IC u 5 1
crcTeMaTH3allHs 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
[MPOI'PAMME




11 KVIACC

N HanvenoBanmepas e 1o u KoanuectBouacon DJIeKTPOHHbIE
n/n TeMIIpOrpaMMbl Bcero KonTtpoabubiepadorsl | [IpakTnuecknepadoTsl (mdposic)
o0pa3oBaTe/bHbIEpeCyPChI
1 AHanutuyeckasreoMeTpus 15 1
) [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cHCTEeMaTH3aIHsI 3HAHUI
3 OO0BEMMHOTOTpAaHHUKA 17
4 TenaBparmmenns 24 1
5 [lnomany moBepXHOCTH U 9 1
00BEMBI KPYIJIBIX TEJ
6 JIBoxeHust 5 1
7 [ToBTOpEHwUE, O606IH€HI:IG u 17 5
cucTeMaTH3alys 3HaHUil
OBIIEE KOJIMYECTBO YACOB I10 102 3 0
I[TPOI'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
Ne KosmyecTBouacon
aTaus3 DJIeKTPOHHbIENU(PPOBHIEOGPA3OB
n | Temaypoka Be KoHTpo/bHBbI IIpakTHyecku A y P p P
YeHHs aTeJIbHbIEPeCypChl
/ ero | epadoTsl epadoThI
n
O6061eHne
1 HHEHHE . 1 01.09.202
CUCTEMATU3allUsA3HAHNU 3
TlousTis CTCPCOMECTPHU: TOUKA,
psiMasi, TNIOCKOCTh, IPOCTPAHCTBO.
OcHOBHBIE TIpaBUIa U300paKEHUS https://resh.edu.ru/subject/lesson/4756/
2 1 05.09.202
Ha PUCYHKE TUIOCKOCTH, 3 start/203542/
MapajuieIbHbIX MIPSAMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka
[MonsiTus: mepecekaronuecs
TUTOCKOCTH, TEePECEKAIONIHECs
3 > 1P - 1 05.09.202
npsiMasi ¥ MJIO0CKOCTB; 3
MOJTyIIPOCTPAHCTBO
[MonsiTus: nepecekaromuecs
TUIOCKOCTH, ITePECEKAOIHECs
4 > 11D H 1 08.09.202
npsiMasi ¥ IJIOCKOCTB; 3
MOJTyIIPOCTPAHCTBO
MHoOTrOorpaHHHUKH, U300paKEHHE .
5 A — 1 12.09.202 https://resh.edu.ru/subject/lesson/6018/
P pocTp it start/221550/
¢buryp, HecylecTBYIOIUX 0ObEKTOB 3



https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/6018/start/221550/

MHororpaHHuKu, U300pakeHue

6 MPOCTEHIINX TPOCTPAHCTBEHHBIX 12.09.202
¢buryp, HeCyIeCTBYIOIUX 0OBEKTOB 3
7 AXCHOMBI CTEPCOMETPHH U TIEPBBIC 15.09.202
CJICJICTBUS U3 HUX 3
3 AXCHOMBI CTEPEOMETPHH U TICPBHIE 19.09.202
CJICJICTBUS U3 HUX 3
AXCHOMBI CTEPEOMETPHH U TICPBHIE
cnenctBus U3 HUX. CriocoObl
9 3a/IaHMsI TIPSIMBIX U TUIOCKOCTEH B 19.09.202
MIPOCTPAHCTBE. 3
O0603HauEHUSATIPSMBIX U II0CKOCTEHN
N3obpaxenne ceueHn MMpaMHuIbI,
Ky0a U MPU3MbI, KOTOPBIE TPOXOISAT
yepe3 ux peopa. .
10 e pyaaa———— 99 09.202 https://resh.edu.ru/subject/lesson/5443/
start/21270/
HBIXIUIOCKOCTEH. 3
PackpammBannenocTpoeHHbIXCEUEH
uipa3HbIMULIBETAMU
N3o00paxkeHue ceuyeHnit mupamMuisbl,
Ky0a U MPU3MbI, KOTOPBIE IPOXOISAT
yepe3 ux peopa. )
11 ey ue———— 96.09.202 https://resh.edu.ru/subject/lesson/5866/
start/221576/
HBIXTUIOCKOCTEH. 3
PackpammBanuenocTpoeHHbIXCEUEH
Uipa3HBIMUIIBETAMU
12 | H3oO0paxkeHue ceueHU MUpaMuIbl,
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Ky0a ¥ IPU3MBbI, KOTOPBIE TPOXOISAT
gepes ux péopa.
N3o00pakeHnenepecedeHUSIIOTyICH
HBIXIUUIOCKOCTEH.
PackpammBaHnenocTpoeHHbIXCEUEH
HNHpa3HBIMUALIBETAMHU

26.09.202
3

N300paxkenue ceueHni nupamMuibl,
Ky0a 1 MPU3MbI, KOTOPBIE TPOXOJIAT
yepe3 ux peopa.

13 N3obpaxenuenepeceueHUsoIydeH 29.09.202
HBIXIIOCKOCTEM. 3
PackpammBaHueniocTpoeHHBIXCEUEH
Wpa3HBIMUIIBETAMH

14 Meton vcnez:os JUJISL IOCTPOEHUS 03.10.202 https://resh.edu.ru/subject/lesson/4756/
CEYECHMI 3 start/203542/
Merton ciieoB ISl TOCTPOSHUS

15 ceyeHuii. CBOMCTBa mepeceueHui 03.10.202
MPSIMBIX U IJIOCKOCTEH 3
Merton ciieioB Uil IOCTPOSHUS

16 ceyeHuii. CBOMCTBa mepeceueHui 06.10.202
MPSIMBIX | MJIOCKOCTEH 3
[TocTpoenue ceueHuii B mupamue,

17 KyOe 1o TpéM TOYKaM Ha pé6paux. 10.10.202
Coznanue BBIHOCHBIX YEpTEKEH U 3
3aMuch M1aroB MOCTPOCHUS
[TocTpoeHue ceueHuii B mupamue,

18 | kyOe mo Tpém ToukaM Ha pEOpax. 10.10.202
Coznanue BBIHOCHBIX YepTEKEH 1 3
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3aIlMCh IIaroB NOCTPOCHUA

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

19 U 13.10.202
Co3ztaHue BBIHOCHBIX YEpTEXKEHN U 3
3aMuch M1aroB NOCTPOEHUs
[TocTpoenue cedyeHnli B MMpaMuU/Ie,

20 KyOe 1o TpéM TOYKaM Ha pé6paux. 17.10.202
CozntaHue BBIHOCHBIX YepTEeXel U 3
3aMuch M1aroB MOCTPOEHUS
[ToBTOpEHME TUTAHUMETPHH:

21 | Teopema 0 IPOTIOPIMOHATHHBIX 17.10.202
otpeskax. [loobuerpeyronbHIUKOB 3
[ToBTOpEHME TUTAHUMETPHH:

Teopema Menenas. Pacuersl B

22 CEYCHHSIX Ha BBIHOCHBIX YEPTEKax. 20.10.202
Hcropus pa3BuTHs IIIAHUMETPUU U 3
CTEPEOMETPUHU

23 KonTtponbHas padoTa "AKCHOMBI 94.10.202
crepeomerpun. Ceuenus" 3
B3anMHoe pacnosiokeHue npsiMbIX B
npocTtpancTBe. CKpenuBaroIuecs

24 npsameie. [IpuzHaku 94.10.202 https://resh.edu.ru/subject/lesson/6133/
CKPEILMBAIOIIUXCS TIPSMBIX. 3 start/272668/
[TapannenpHbIeIPSIMBIE B
IIPOCTPAHCTBE
TeopeMa 0 CylIeCTBOBAHUH U

25 €AMHCTBEHHOCTH TPSIMOM 27.10.202
NapajuleIbHON JAHHOU MIPSAMOH, 3
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MPOXOSIIEN YEPE3 TOUKY
MPOCTPAHCTBA U HE JIeKAIEH Ha
JAHHOM npsiMoi. JlemMma o
MepeceUCHUUNAPATIICIbHBIXITPSIMBIX
IIJIOCKOCTBIO

[TapamienbHOCTB TPEX NPSIMBIX.
Teopema o TpEX mapayIEIbHBIX

https://resh.edu.ru/subject/lesson/6129/

26 npsiMeIx. Teopema o 27'11'202 start/131672/
CKPEIIHBAOIIUXCSITPSIMBIX
[TapannensHO€ MPOEKTHUPOBAHUE.

OCHOBHBIE CBOMCTBA NMapaNIEIbBHOTO

27 | TPOEKTHUPOBAHUSI. 07.11.202
N3o006paxkenuepa3HbIxpuryp B 3
MapaieaIbHOUNPOEKIIUN
LlenTpanbHas npoekus. Yroiu ¢

28 COHAINPaBJICHHBIMA CTOPOHAMH. 10.11.202
YToJIMeXTypIMBbIMH 3
3aia4yn Ha JOKA3aTeNbCTBO U

29 UCCIIeIOBAaHUE, CBSI3aHHbBIE C 14.11.202
PacMoJIOKEHUEM MPSAMBIX B 3
MIPOCTPAHCTBE
[TonsTHs: napanienbHOCTh IPSIMOM
Y TUIOCKOCTH B MPOCTPAHCTBE.

30 [Ipu3Hak napayieIbHOCTH MPSIMOU 1 14.11.202
MJIOCKOCTH. 3
CaolicTBanapauieIbHOCTUIIPSIMON 1
IJIOCKOCTH
I'eoMeTrpuueckue 3agauu Ha

31
BBIYHCJICHHE B JOKAa3aTeJILCTBO, 17.11.202
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CBSI3aHHBIE C [1aPAJUIEIBHOCTBIO
IIPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoenue cedeHus, IPOXOASIIEro

4epes JaHHYI0 IPSAMYIO Ha 4epTexe

32 . . 21.11.202
Y TIApaJJICTBHOTO APYTOM MPSMOH. 3
PacuéroTHOIIEHMI
[TapannensHas npoexkuus,
MPUMEHECHHE TSI TOCTPOCHHUS
33 | ceuenwuii kyba U mapajuieNeuIe/a. 21.11.202
CaoiicTBanapasuiesenumne1a u 3
TTPU3MBI
[TapannenbHbIE TUIOCKOCTH. .
34 TTpH3HAKM NAPAIIETHHOCTH ABYX 24.11.202 https://resh.edu.ru/subject/lesson/6129/
start/131672/
IJI0CKOCTEH 3
TeopemMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
35 MPOXOJIAIICH Yepe3 TOUKY, He 28.11.202
MIPUHAIISKALTYI0 TaHHOM 3
IJIOCKOCTH U CIIEICTBUS U3 HEE
CaolicTBa napauiesibHbIX
IJIOCKOCTEH: 0 MapauieTbHOCTH
36 MPSIMBIX ITEPECEeUCHUS TIPU 28.11.202
MepPECeYCHHH JIBYX MapaliebHbIX 3
IJIOCKOCTEH TpeThe
CpoiicTBa mapasuieIbHbIX
37 IUIOCKOCTEH: 00 0Tpe3Kax 01.12.202
napaieNbHbIX TPSIMBIX, 3

3aKJIHYEHHBIX MCKIAY
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NapaJuIeIbHBIMU IJIOCKOCTAMHU; O
[IEPECEUCHNUH IPSIMOU C IBYMS
napajjiCJIbHbIMU IIJIOCKOCTAMU

[ToBTOpenue: Teopema [Mudaropa Ha

38 05.12.202
IJI0CKOCTH 3
IToBTOpEHME:

39 | TPUTOHOMETPHUSAIPAMOYTOIBHOTOTPE 05.12.202
YTOJIbHUKA 3

40 CpoiicTBa Ky0a U IpSIMOYTOJIbHOTO 08.12.202
napajuiefenuneaa 3
Brruucnenue amH 0TpE3KOB B KyOe

41 Y TIPSIMOYTOJTHHOM 12.12.202
napajuiefienumnesie 3
[TepieHAMKYISAPHOCTH MPSIMOU U

42 mrockoctu. [TpusHak 12.12.202 https://resh.edu.ru/subject/lesson/4724/
MEePIECHANKYISIPHOCTH NPAMON U 3 start/20411/
IJI0CKOCTH
[TeprieHAMKYISAPHOCTD MPSAMOM U

43 | TMIOCKOCTH. [Ipuznak ) 15.12.202
MEPIEeHIUKYISIPHOCTU MPSIMOU U 3
IJI0CKOCTH
Teopema o cyriecTBOBaHUU U
€AMHCTBEHHOCTH MPSIMOIA,

44 | mpoxopsueil yepe3 TOUKy 19.12.202
MIPOCTPAHCTBA U MEPIEHIUKYIAPHON 3

K IINTIOCKOCTH
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[InockocT U NEepIEeHIUKYISIPHbIE

45 19.12.202
UM TIPSIMbIE B MHOTOTPAaHHHUKAX 3
46 [TnockoCTH U IepIICHAUKYISIPHBIC 99 12 902
UM TIpSIMbIE B MHOTOTPaHHUKAX 3
[lepnenuKysip ¥ HaKJIOHHASL. .
47 S PO G 26.12.202 https://resh.edu.ru/subject/lesson/6127/
P PHCHARKYIAD T start/221519/
TOYKH HA MPSAMYIO 3
[TeprieHIUKYIISAp M HAKIOHHAS.
48 | TloctpoeHne epIeHIUKYIApa U3 26.12.202
TOYKH Ha MPSMYIO 3
49 Teopema o TpEX nmepneHANKYISIpax 99.12.202
(mpsimast u oOpaTHas) 3
50 Teopema o Tpéx mepneHIUKYIIpax 16.01.202
(npsimast u oOpaTHas) 4
51 VYTOIMEKTYCKPEITMBAIOITUMHUCSIIPS 16.01.202
MBIMHA
4
[Touck nmeprneHanKyYISPHBIX TPSIMBIX
52 C TIOMOIIBIO MEPIEHAUKYISIPHBIX 19.01.202
IUIOCKOCTEN 4
53 OpTOroHaNbHOETIPOEKTUPOBAHUE 23.01.202
4
54 [TocTpoenue ceyeHuii Kyoa, MPU3MBI,
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IIPAaBUJILHOM NIUPaMUIbI C TIOMOLIBIO
OPTOTOHAJILHOM IIPOEKIINU

23.01.202
4

[TocTpoenue ceuenuii Kyoa, mpu3Mbl,

95 MPaBUIILHON MTUPAMUJIBI C TTOMOIIIBIO 26.01.202
OPTOTrOHAJILHOW MPOEKIUU 4
CuMMeTpHs B IPOCTPAHCTBE
56 OTHOCHUTEIEHO HJIOCKOvCTI/I. 30.01.202
[InockocTucummerpuii B 4
MHOTOTPaHHUKAX
[Ipu3Hak nepneHANKYIIPHOCTH .
57 MPSIMOM M TUIOCKOCTHU KaK CJICJICTBHE 30.01.202 https://resh.edu.ru/subject/lesson/a757/
start/20566/
CUMMETPUHU 4
[TpaBuITbHBIE MHOTOTPAHHUKH.
58 Pacuér pacctostHuit OT TOUKH 10 02.02.202
MJI0CKOCTH 4
[IpaBunbHBIE MHOTOT'PAHHUKH.
59 Pacuér pacctostHuit OT TOUKH 10 06.02.202
IJI0CKOCTH 4
CriocoOsbl OIyCTUTh
50 MePIEeHIUKYIISAPBL: CI/IMMeTpI/Ifi, 06.02.202
CBUT TO‘IKI/I IO MapaienbHON 4
PSIMOiA
61 CnBur 1o HenapanneJH:Hoﬁ MIPSIMOH, 09.02.202
M3MEHEHHE PACCTOSHUM 4
KonTtponpHas padota "B3aumuoe
62 | pacnoJyiokeHHEe MPSIMBIX U 13.02.202
IJIOCKOCTEN B MPOCTpaHCTBE" 4
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IToBTOpEHME: Yyroy Mex 1y NpSIMbIMU
HAa IJIOCKOCTH, TPUTOHOMETpPUS B

63 13.02.202
MIPOU3BOJIEHOM TPEYrOJIbHHKE, 4
TeopemMa KOCHHYCOB
[ToBTOpEHME: YroyI MEeXIY
64 CKPEIIUBAIOIIUMHUCS IPSIMBIMU B 16.02.202
MPOCTPAHCTBE 4
I'eoMerpruueckue MeTO b1
65 | BBIUMCIICHUS yIiIa MEXTY TPSIMBIMH 20.02.202
B MHOTOIPaHHHKaX 4
JIByrpanHb1i yros. CBOMCTBO
66 . 20.02.202
JMHEWHBIX YTJI0B JBYIPAHHOTO yIia 4
[lepnieniuKynApHBIE MIIOCKOCTH. )
67 CroficTBa B3aIMHO 93.02.202 https://resh.edu.ru/subject/lesson/4748/
start/20810/
MEPIEeHIUKYIAPHBIX MIIOCKOCTEH 4
[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMoi
68 MepeceveHus ABYX MJIOCKOCTEN 27.02.202
MEePIEeHIUKYIAPHBIX TPEThei 4
IJI0CKOCTH
[IpsiMoyrospHBIN apaienenumne];
69 Ky0; U3MEepeHus, CBOICTBa 27.02.202
MPSIMOYTOJIBHOTO MapajuieNienuneia 4
Teopema o AuaroHanu
70 | TpAMOYTOJBHOTO Mapajulesenumneaa 01.03.202
U CJIEJICTBUE U3 HEE 4
71 | CrepeomMeTpHuecKUe U MPUKIIaJHbIE
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3aga4u, CBA3aHHbIC CO B3aMUMHbBIM
PACIIOJIOKCHHUEM MIPAMBIX U
IIJIOCKOCTH

05.03.202
4

[ToBTOpEHME: CKpEeHIUBAOIIAECS

72 | npsMble, napaiebHbIe TNIOCKOCTH 05.03.202
B CTaHJAPTHBIX MHOTOTPAHHUKAX 4
[Tapa mapayiieNbHBIX II0CKOCTEH Ha
CKPEIIUBAFOIIHUXCS TPSMBIX,

73 | paccTosiHHE MEXITy 19.03.202
CKPEIIUBAOIIUMHUCS TIPSIMBIMU B 4
MIPOCTBIX CUTYAITHSIX
PaccTostHre OT TOYKH JI0 TNIOCKOCTH

74 . ’ 19.03.202
paccTosTHAE OTIIPSMOM JI0 TIJIOCKOCTH 4
Brrunciienue paccToOAHUN MEXITY
CKPCIIHUBAIOIIUMHUCS TPSIMBIMHU C

75 | P PAVBIM 22.03.202
MTOMOIIBIO TIEPIICHIUKYIIPHOM 4
IJIOCKOCTH
TpéxrpanHblil yroJi, HEpaBEeHCTBA
JUIS TPEXTPaHHBIX yriioB. Teopema

76 PexTP o P 26.03.202
[Tudaropa, TeopeMbl KOCHHYCOB U 4
CHHYCOB JUIsl TPEXTPAHHOTO yriia
DnemMeHTHl chepuueckoi

77 T€OMETPHH: Te0AC3NUCCKUEC TUHUN 26.03.202
Ha 3emiie 4
KonTtponbHas padoTa "Y1l u

78 P P 29.03.202

paccrossHus"

4




CucreMaTusaiiis 3HaHAH

79 " " 02.04.202
MHoOTrOrpaHHUK U €ro 3JIeMEHTHI 4
80 [Mupamuna. Buner nupamui. 02.04.202
[IpaBuibHas nupamMua 4
81 [Ipusma. IIpsamas u HaKIOHHAs 05.04.202
npusMmebl. [IpaBunbpHas npuzma 4
[IpsiMo#t mapaienenunen,
82 MPSIMOYTOJIBHBIN MapajlIeeUIIe], 09.04.202
Ky0 4
83 BBIHyKJ'II)Iej\/IHOFOFpaHHI/IKI/I. 09.04.202
Teopemaldiinepa 4
Brinykiible MHOTOTPaHHUKH. )
84 Teo it I 12.04.202 https://resh.edu.ru/subject/lesson/4023/
pema Ditnepa. [IpaBunbHbIe U .04. start/149352/
MOJIYNPaBUIIbHBIE MHOTOTPAaHHUKHU 4
85 'II<OHTp0J'II>Ha}Ipa6(?'Ta 16.04.202
MHoOrorpaHHUKH 4
86 [TonsiTue BeKTOpa Ha MJIOCKOCTU U B 16.04.202 https://resh.edu.ru/subject/lesson/4758/
MPOCTPAHCTBE 4 start/21648/
87 | CymMaBeKTOpOB 19.04.202
4
88 Pa3HocThBEKTOpPOB

23.04.202
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89 | IlpaBunomapaienenumneaa 23.04.202
4
90 | YMHOXCHHEBEKTOPAHAUYHCIIO 26.04.202
4
Paznoxxenue BekTopa o 6azucy .
91 | 1pé 30.04.202 https://resh.edu.ru/subject/lesson/6404/
pex leKTOpOB, HE JIS)KAINX B .04. start/ 132055/
OJHOMY INIOCKOCTH 4 -
92 | CxansgpHOENpOU3BEICHUE 30.04.202
4
93 Brraucnienue yria Mmexmy 03.05.202
BEKTOPaMH B IIPOCTPAHCTBE 4
94 | Tlpocreitmme3agaun ¢ BEKTOPaMHU 07.05.202
4
95 [IpocTeitmmesanaun ¢ BEKTOpaMu 07.05.202
4
96 [IpocTeitmmuesanaun ¢ BEKTOpaMu 10.05.202
4
97 | Ilpocreiimmesagauu ¢ BEKTOpaMu 14.05.202

4
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O06o00611IeHNE U

98 . 1 14.05.202
crcTeMaTH3alUsA3HAHU T 4
gg | ~Ooobuerme n y 1 17.05.202
crcTeMaTH3alUsA3HAHU T 4
10
0 NToroBasikoHTposbHasipaboTa 1 21.05.202
4
10
1 HroroBasikoHTposibHasipaboTa 1 21.05.202
4
OcHoBHbI€E MpaBUiia U300paKeHUs
10 Ha PUCYHKE TUIOCKOCTH, 1 94.05.202
2 MapajuieIbHbIX MPSMBIX (OTPE3KOB), 4
CEepeINHBI OTpe3Ka
OBLIEE KOJIMYECTBO YACOB I10 10
[TPOTPAMME 2




11 KVIACC

Ne KoumuecTBouacon
1 | Temaypoka Bee| Komrporsmoie | Tpaxruseckue Jarau3yd | DJieKTpOHHbIeHM(PPOBHIEOOPA30BAT
eHust eJIbHbIepecypchl
/ ro | paboThb paboThI
n
[ToBTOpEHME TEMBI

1 "KoopauHaTel BEKTOpa Ha 1 03.09.202
IIJIOCKOCTH U B IIPOCTpaHCTBE" 4
[ToBTOpenue temsl "CrassipHoe

2 " 1 03.09.202
MIPOU3BEJICHNE BEKTOPOB 4
[ToBTOpEHME TEMBI

3 "Beruncienue yria Mexmy 1 06.09.202
BEKTOpaMH B MPOCTpaHCTBE" 4
[ToBTOpenue TeMol "YpaBHeHHE

4 MIPSIMOM, IPOXOIAIICH Yepe3 ABE 1 10.09.202
TOYKH" 4
YpaBHEHHE IJIOCKOCTH,

5 HOpMaJib, YpaBHEHHUE TUIOCKOCTH 1 10.09.202
B OTpe3Kax 4
YpaBHEHHE MJIOCKOCTH,

6 HOpPMaJib, ypaBHEHHE TIOCKOCTH 1 13.09.202
B OTpEe3Kax 4

7 BekropHoenpousseneHue 1 17.09.202

4




JInHelHbIEHEpaBEHCTBA,

8 N 17.09.202
JIMHEUHOETIPOTpaMMHUPOBaHUE 4

9 J'II/IHeUﬁHmeHepaBeHCTBa, 90.09.202
JIMHEWHOETIPOTpaMMHUPOBaHUE 4
AHanuTHYeCKHe METOIbI

10 pacuéra yriia Me1y MpsIMbIMH B 24.09.202
MHOTOTpaHHUKaX 4
AHanuTHYECKHE METOIBI

11 | Pactera yHaMerly 24.09.202
IUIOCKOCTSIMHU B A
MHOTOTpaHHUKAX

12 dopmyia pacCTOSTHUSA OT TOUKH 97 09.202
JI0 TUTOCKOCTH B KOOPJAWHATAX 4

13 Haxoxnenue pacctostHuii oT 01.10.202
TOYKH JI0 TUIOCKOCTH B KyOe 4
Haxoxnenue pacctostHuii oT

14 TOYKH JI0 IUIOCKOCTH B 01.10.202
MPaBUJILHOW TTUpaMUIC 4

15 'I‘<0HTpoana;1pa60Ta ) 04.10.202

AHanmuTHYECKaATeOMEeTPHS 4
16 CeueHnsAMHOTOTPaHHUKOB: 08.10.202

CTAaHAAPTHBICMHOT'OI'PaHHUKHA

4




CeyeHUSIMHOTOTPaHHUKOB:

17 08.10.202
METO/ICIICIOB 4
CedcHHsI MHOTOTPaHHUKOB:

18 CTaHJIaPTHBIE TUIOCKOCTH, 11.10 202
HGpGCG‘-IGHI:I?I PSIMBIX A
TJIOCKOCTEH
[TapamiensHbIe TPSIMBIE U

19 IJIOCKOCTH: TIapalieTbHbIC 15.10.202
CeUeHUs 4

20 [TapannensHbie n‘}.mMme u ) 15.10.202
TJIOCKOCTH: pacdEéT OTHOIICHHMA 4
[TapannenpHble PSIMBIE U

21 TIJIOCKOCTH: YTJIBI MEXKITY 18.10.202
CKPEIIMBAOIIUMUCS MTPSIMBIMH 4
[eprieHAMKYISIPHBIC MIPSIMBIE U
IUTIOCKOCTHU: CTaHJaPTHBIE TTaphl

22 MePIEHNKYJISIPHBIX ITOCKOCTEN 22.10.202
U TIPSIMBIX, CHMMETPHH 4
MHOTOT'PaHHUKOB
[eprieHAUKYISIPHBIC IPSIMbBIE U

23 IJIOCKOCTH: TEOpEMa O TpexX 22.10.202
MEePIEHIUKYIIpax 4
[lepnieHIuKynsApHBIC IPSIMBIC U

24 IIOCKOCTH: BEIYUCIIEHUS JINH B 25.10.202
MHOTOTPaHHUKAX 4

25 [ToBTOpEeHue: mionaau




MHOTOYTOJIbHUKOB, (hOpMYITbI 05.11.202
JUTS TIOMIAACH, COOOpaKeHUs 4
o100ust
[ToBTOpenue: monaau

26 MHoroyroanI:IKOB, dbopmyIIBI 05.11.202
JUTSI TUTOIIA/IeH, COOOpaKeHus 4
noaoous
[ToBTOpEenue: miomanu

27 MHoroyronLHI:IKOB, bopmyITBI 08.11.202
JUTSI TUTOIIA/IeH, COOOpaKeHus 4
noaoous
[Inomanu ceuenunit

08 MHOFOFpaHHI/If(OBI TUTOIIIA T 12.11.202
MMOBEPXHOCTEH, pa3pe3aHust Ha 4
4acTu, COOOpaKeHUs! MoA00uS
IImomanu ceuenmii

29 MHOFOFpaHHI/If(OBZ TUIOIIA U 12.11.202
MMOBEPXHOCTEH, pa3pe3aHus Ha 4
4acTu, COOOpaxKeHUs MoA00us
KonTtponsnas pabora

30 "[ToBTOpEHNE: MHOTOT'PAHHHKH, 15.11.202
CEYEHHUSI MHOTOTPAaHHUKOB" 4
O6béM Tena. O6beM

31 MPSIMOYTOJIbHOTO 19.11.202
napasuiefienunena 4
3anaun 00 yaBOeHHH Ky0a, O

32 KBaJpaType Ky0a; 0 TPUCEKIIUU 19.11.202
yria 4




CrepeomeTrpuieckue 3a/1aui,
CBSI3aHHBIE C 00BEMOM

33 22.11.202
MPSIMOYTOJTBHOTO 4
napaJiesienumnea
[Ipuxnaansie 3a1auu,

34 CB$[3"aHHI)Ie C BBIYUCIICHUEM 96.11.202
00BEMa NPSIMOYTOJILHOTO 4
napaJiesienunea

35 OO6BEMIPAMONTIPU3MBI 26.11.202

4
CrepeomeTpuyeckue 3a1auu,

36 CBSI3aHHBIC C BEIYHCICHUEM 29.11.202
00BEMOB MPSMOMN TTPU3MBI 4
[Ipuxknagnsie 3amayu,

37 CBSI3aHHBIE C 00BEMOM MPSIMOM 03.12.202
MIPU3MBI 4
Brruncnenue 00bEMOB TeI ¢

38 MTOMOIIBIO OTIPEAETIEHHOTO 03.12.202
I/IHTe“rpana. ) 4
O0BEMHAKIIOHHOUTTPU3MBI
Brruncnenue o0bEMOB TeI ¢

39 MTOMOIIIBIO OTIPEICTIEHHOTO 06.12.202
unTerpana. OobpEMnupamMuabl 4
®opmyna 00bEMa MUPaMHUIBL.

40 OTtHoleHue 00HEMOB MTUPAMHU/T 10.12.202
C OOIIMM yTIIOM 4

41 ®opmyna 06bEMa MUPaMHUIBL.




OTtHoleHNe 00HEMOB MTUPAMHU/T
C O0IIMM yTIIOM

10.12.202
4

CrepeomeTpuiecKue 3a/1auu,

42 CBsI3aHHBIC C 00BEMAMU 13.12.202
HAaKJIOHHOM IIPU3MBI 4
CrepeomeTpuiecKue 3a/1auu,

43 CBSI3aHHBIE C 00BEMaMU 17.12.202
MUpaMHAJIbI 4
[IpukmagHele 3aga4n 10 TEME

44 "OO0BEMEBI TeN", CBA3aHHBIE C 17.12.202
00BEMOM HAKJIOHHON TIPU3MBI 4
[IpuknagHeie 3a1a4u MO TEME

45 "OO0BEMEBI TeN", CBA3aHHBIE C 20.12.202
00BEMOM MUPAMU/TBI 4
[Ipumenenne 0ObEMOB.

46 Brruucnenue paccrossaust 10 24.12.202
TIJIOCKOCTH 4

47 KOHTPOJ‘IBHa}IpafSOTa 94.12.202
"O6BEMMHOTOrpaHHUKA" 4
HunuHaprdeckas TOBEPXHOCTb,

48 oOpa3ymolne IUIHHIPUIECKON 27.12.202
MMOBEPXHOCTH 4
Hunuuap. [Ipsamoit kpyrosoi

49 uunuuap. [nomane 14.01.202
MOBEPXHOCTHU IIUIHH]IPA 5

50 Konunueckasi HOBEpXHOCTH,
oOpa3ymolire KOHUIeCKOU 14.01.202




nosepxHoctu. Konyc

CeucHue KOHYCa IIJIOCKOCThIO,

ol napajuieIbHOM TUIOCKOCTH 17.01.202
OCHOBAHHSA 5
VY ceu€HHbIi KOHYC.

52 N300pakeHne KOHYCOB U 21.01.202
YCEUEHHBIX KOHYCOB 5
[Tnomaas 6oxoBOM

53 MMOBEPXHOCTH U TIOJTHOU 21.01.202
MOBEPXHOCTH KOHYCa 5
[Tnomaas 6oxkoBOM

54 MTOBEPXHOCTHU U TOJTHOU 24.01.202
MOBEPXHOCTH KOHYCa 5
CrepeoMeTrpuueckue 3a1a4uu Ha

55 J0Ka3aTeNbCTBO U BI)I‘EI/ICJ'ICHI/IG, 98.01.202
MOCTPOCHUEM CEYEHHI 5
UWIMHJpa, KOHYyca
CrepeoMeTrpuueckue 3a1a4uu Ha

56 J0Ka3aTeNbCTBO U BI)I‘jI/ICJ'IeHI/Ie, 98.01.202
MIOCTPOCHUEM CEYCHHI 5
UWIMHJIPA, KOHYyca

57 [Ipuknanueie 3ana4m, 31.01.202
CBSI3aHHBIE C LIMJIMHAPOM 5

58 [Tpuknanueie 3ana4m, 04.02.202
CBSI3aHHBIE C HMJIMHAPOM 5

59 Coepa u map




04.02.202
5

ITepeceuenue cdeps! u mapa ¢
IJIOCKOCTBIO. Kacanue mapa u

60 07.02.202
cdepbl TUIOCKOCThIO. By n 5
n300pakeHuenmapa
[epeceuenwue cdepsl 1 mapa ¢

61 mwrockocThro. Kacanue mapa u 11.02.202
cdepsl IIoCKoCThI0. Bua n 5
n3o0paxeHuemapa

62 VpaBHeHH? C(bepbi. [Tnomans 11.02.202
cdepsl 1 e€ yactei g

63 Cummetpusicheps! 1 mapa 14.02.202

5
CrepeoMeTpHUeCKHE 3a1aul Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,

64 CBsI3aHHBIE CO c(hepoii u mapowm, 18.02.202
MOCTPOCHUEM UX CCUCHHI 5
TUIOCKOCTBIO
CrepeoMeTpHUECKHE 3a/1aul Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHHE,

65 CBsI3aHHBIE CO c(hepoii u mapom, 18.02.202
MOCTPOCHUEM UX CCUCHUI 5
IUIOCKOCTBIO

66 [TpuknamHbie 3a1aum, 91.02.202

CBsI3aHHBIE CO cepoi U mapom

5




[ToBTOpEHUE: OKPYXKHOCTH Ha
IIJIOCKOCTH, BBIYMCIICHUS B

67 25.02.202
OKPY)KHOCTH, CTaHJJAPTHHIC 5
mogoous

68 Pasznnunble KoMOMHALIMY TEN 95 02.202
BpAIICHHUS 1 MHOTOTPAHHUKOB 5

"T

69 3amauu o teme "Tema 1/1" 98.02.202

MMOBEPXHOCTH BpAIICHUS 5
”T

70 3amauu no teme "Tema 1/1" 04.03.202
MTOBEPXHOCTH BpAIICHUS 5

71 KontponbHas padoTa Tfna u 04.03.202
MMOBEPXHOCTHU BpaIeHUS 5

7 O6Lf:M nunuHapa. Teopema 06 07.03.202
00BbEME MPSAMOTO MUJIMHIPA 5
Brrunciaenne o06EMOB Ten ¢

73 MTOMOIIIBIO OTIPEICTIEHHOTO 18.03.202
uHTerpana. O6pEMKOHYyCa 5
ITmomany OOKOBOM U ITOJIHOM

74 18.03.202
MOBEPXHOCTU KOHYCa 5
CrepeoMeTpHuueckue 3aaauu,

75 CBSI3aHHBIE C BEIYUCIEHUEM 21.03.202
00BEMOB IUIMHAPA, KOHYCA 5




76

[IpuknagHele 3aga4u 110 TEME
"OO6BEMBI U TIIOLIAN
noBepxHocTei Ten"

25.03.202
5

77

O0BEM mapa u mapoBoro
cexropa. Teopema 00 06bEMe
mapa. [1nomans chepsr.
CrepeomeTpuiecKue 3a/1au,
CBA3aHHBIC C BBIYUCIICHUEM
00BEMOB 11apa, 1apoBOTO
CerMEHTa U IapOBOTO CEKTOpa

25.03.202
5

78

[IpuknagHeie 3a1a4u MO TEME
"O0BEMEBI Ten", CBI3aHHEIE C
00BEMOM I1apa U IJIOMIA B0
cdepsl.
CoOTHOMICHUSIMEXK TYTUTO A SIM
WUIOBEPXHOCTEN U

00BEMaMHUITO TOOHBIXTET

28.03.202
5

79

ITonoGOHbIE TENA B
npocTpaHcTBe. M3MeHeHue
00béMa mpu 1o100uu.
CrepeoMeTprYECKHUE 3a/1a4H,
CBsI3aHHBIE C BBIYHUCIIEHUEM
00BEMOB TeJI U IUIoIaAeH
MOBEPXHOCTEH

01.04.202
5

80

Kontponbnas padota "[lnomanu
MOBEPXHOCTU U 00BEMBI
KpYIJIbIX TEn"

01.04.202
5

81

JIBU>KEHUS TPOCTPAHCTBA.
OtoOpaxkenus. J[BrwxeHus u

04.04.202




paBeHcTBO Quryp. Oduue )
CBOWCTBA JBHKCHUI

Bunnl nBukenuii:

NapajuIeIbHbIN IIEPEHOC,

82 LIEHTpaJIbHAsl CHMMETPHS, 08.04.202
3E€pKaJIbHAst CAMMETPHS, 5
IIOBOPOT BOKPYT MPSIMOU

83 [TpeobpazoBanus H?I[O6Hﬂ. 08.04.202
[Ipsimast u cepa Ditnepa 5

84 I'eomerpuueckue 3agaun Ha 11.04.202
MIPUMCHCHHE JBUKCHHS 5

85 KontponbHas pe't'60Ta "BekTopsl 15.04.202
B IIPOCTPAHCTBE 5
O6o6matomee moBroperue 11
MOHATHI U METOJIOB Kypca

86 reometpun 10-11 KJ'IaC(iOB, 15.04.202
CUCTeMAaTH3allHsl 3HAaHHIA: 5
"[TapannenbHOCTh NPSAMBIX U
IJTIOCKOCTEH B mpocTpaHcTBe"

Oo6o6maromee mosroperue 11
MOHATHI U METOJIOB Kypca

87 reometpun 10—11 kmaccos, 18.04.202
CUCTeMAaTH3aIHsl 3HAaHHIA: 5
"BexTopsl B npocTpaHcTBe"

O6o6maromiee noropenue 11

88 .

MOHSATUN U METOJIOB Kypca 22.04.202




reomerpun 10—11 knaccos,
CUCTEMaTU3alUs 3HAHUN:
"BexTopsl B npocTpaHcTBe"

89

O6o6m1aromee mosropenue 11
MOHSTUH U METOJIOB Kypca
reometpun 10—11 xmaccos,
CUCTEeMaTU3als 3HaHHI:
"O6beM MHOTOrpaHHUKA"

22.04.202
5

90

O6o06maromiee nopropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10—11 knaccos,
CHUCTEeMaTU3alrs 3HaHH:
"O6beM MHOTOrpaHHUKa"

25.04.202
5

91

O6o6matomee moBroperue 11
MOHSTUH U METOJIOB Kypca
reometrpun 10—11 knaccos,
CHCTEeMaTH3aI1s 3HAHWI:
"[Lnomany moBepXHOCTH U
00BEMBI KPYTJIbIX TEN"

29.04.202
5

92

O6o6maromee moroperue 11
MOHSATHUN U METOJIOB Kypca
reometrpun 10—11 knaccos,
CHUCTEeMaTU3alysl 3HAHMH:
"[Lno1any mMoBEpXHOCTH U
00BEMBI KPYTJIBIX TET"

29.04.202
5

93

I/ITOFOBaHKOHTpOHBHaﬂpa6OTa

06.05.202
5

94

I/ITOFOBaHKOHTpOHBHaﬂpa6OTa




06.05.202
5

[ToBTOpenue, 06o0IICHNE U

95 . 13.05.202
crcTeMaTH3alHs 3HAHUH 5
Hcropus pazsutus
CTEPEOMETPUU KaK HAYKU U €€

96 POJIb B pa3BUTHUU COBPEMEHHBIX 13.05.202
WHXCHEPHBIX U KOMITBIOTEPHBIX 5
TEXHOJOTUI
Hcropus pazsutus
CTEPEOMETPUU KaK HAYKHU U €€

97 POJIh B pa3BUTHUU COBPEMEHHBIX 16.05.202
MHXEHEPHBIX U KOMITbIOTEPHBIX 5
TEXHOJIOTU I
Uctopus pazputus
CTEpEOMETPHUU KaK HAYKH U €€

98 POJIb B pa3BUTHUH COBPEMEHHBIX 20.05.202
MHXEHEPHBIX U KOMITbIOTEPHBIX 5
TEXHOJIOTUI
Uctopus pa3zButus
CTepEOMETPUH KaK HAyKH U e

99 POJIb B pa3BUTHUH COBPEMEHHBIX 20.05.202
WHXEHEPHBIX U KOMITBIOTEPHBIX 5
TEXHOJIOT Ui
Uctopus pa3zButus

10 CTEpPEOMETPUN KaK HAYKH U €€ 93.05.202

0 POJIb B pPa3BUTHUU COBPEMEHHBIX 5

HHXXCHCPHBIX U KOMIIBIOTCPHBIX




TEXHOJIOTUU

Hcropus pazsutus

10 CTEPEOMETPUU KaK HAYKU U €€
pOJb B pa3BUTUU COBPEMEHHBIX
WH)KCHEPHBIX U KOMIIBIOTEPHBIX

TEXHOJIOTHUU

27.05.202
5

Hcropus pazsutus
10 CTEPEOMETPUU KaK HAYKU U €€

pOJb B Pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX

TEXHOJIOTHH

27.05.202
5

OBIIEE KOJIMYECTBO YACOB
[10 ITTPOI'PAMME

102







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

* Maremaruka. ['eometpus, 11 knacc/ Mepzmsik A.I'., Homuposckuii JI.A.,
[TonsikoB B.M.; mon penakuueit [lononasckoro B.E., O6miecTBo ¢ orpaHnueHHON
oTBeTCTBEHHOCTHIO M3naTensckuii nentp «BEHTAHA-I'PA®D»; AkunonepHoe
obmectBo «M3narensctBO «IIpocBenienue»

Marematuka. ['eomerpus, 10 knacc/ Mepansak A.I'., Homuposckuii [1.A.,
[TomsikoB B.M.; mon penakuueit [lononsckoro B.E., OGmiecTBo ¢ orpaHMueHHOMN
orBeTcTBeHHOCTHIO M3narensckuiinentp «BEHTAHA-TPA®y;

AKIII/IOHepHOGO6III€CTBO ((HS}I&TCJ'IBCTBO «HpOCB@IIIGHPIC»

METOJINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

Marematuka. ['eomerpust, 10-11kmace,yrinyonénnsiii ypoBers / byniko Enena
Binagumuposna, Mep3nsik Apkaauii [ puropbeBud,llononckuit Butanuii
Bopucosuu, SAxup Muxann CeméHoBrud. MeToIMYECKHE PEKOMEHIALINM K
yueOnuky A. I'. Mepansika, /1. A. Homuposckoro, B. b. ITomsikoBa. AO

«3narensctBo «IIpocBemenuey, 2023

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






