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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETO
oO1rero o6pa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYE€HUSI JUCIUTUIHH
€CTECTBEHHO-HAYYHON HAIIPABJIICHHOCTH M IPEIMETOB TyMAaHHTAPHOIO LIMKJIA.
[TockonmpKky  JOTHYECKOE  MBIIUICHHE, (opMmupyemMoe TNpu  HU3yYCHHUH
OOy4YarOIIMMUCS TTOHSITHUHHBIX OCHOB I€OMETPUHU, TIPHU JI0KA3aTEeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTUUECKUX YTBEPKIACHUW MPHU PEUIEHUN T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb W OINPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJNB3YIOTCSL IIPU PEIIEHUHU 33Ja4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTH
(du3nUecKux 3aaau.

[lenb ocBOeHUs mporpaMMbl yueOHOTo Kypca «I'eomeTpusi» Ha yriayOon€HHOM
YpPOBHE — pa3BUTHE MHIUBUIYAJIbHBIX CIIOCOOHOCTEH OOydYaromuxcsi Mpu
M3YYEHUH T€OMETPUHU, KaK COCTABJISIONICH mpeaMeTHOW obOnactu «MaremaTuka u
uHpopmatrka»  yepe3  oOecleueHHe  BO3MOXKHOCTU  NPUOOpPETEHUS U
UCIIOJIb30BaHUsl Oojee TiyOOKMX TE€OMETPUYECKUX 3HAHUW U JICUCTBUA,
CHelM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX JJIs YCIEUIHOTO NpOo(eCCHOHATBHOIO
o0pa30BaHMsl, CBA3aHHOIO C UCMOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJa4yaMu Kypca T'€OMETPUM Ha YIUIyOJIEHHOM YPOBHE,
PaCHIMPSAIONIMMH U YCUIMBAIOIIMMHU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

paclIMpeHne MPEeaCTaBICHU O T€OMETPUU KaK 4aCTH MUPOBOU KYJIBTYpPbI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H FTEOMETPHUH C OKPYKAIOIIIUM MUPOM;

dbopMupOBaHUE TMPENCTaBICHHUS] O IMPOCTPAHCTBEHHBIX (uUrypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSAIOIIMX OINUCHIBATH M HM3y4aTh
pa3HbIE SBJIEHUS OKPYKAIOIIETO MUPA, 3HAHUE NMOHATUWHOTO amliapara 1o pasaeiy
«CtepeomeTpus» yueOHOTo Kypca reOMETpHH;

¢opMupoBaHHe  yMEHHUS ~ BIAJECTb  OCHOBHBIMH  IOHATUSIMH O
IPOCTPAHCTBEHHBIX (PUTypax M UX OCHOBHBIMU CBOWCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSITh, YMEHHUs JIOKa3bIBaThb TEOPEMBbl U HAXOJUTH
HECTaHJapTHbHIE CIOCOOBI PEIIeHUS 3a/1a4;

(dbopMupoBaHHE YMEHUS pacro3HaBaTh Ha YepPTEkax, MOJIEISIX U B PEaIbHOM
MHpPE MHOTOTPaHHUMKM M Te€ja BpALICHUSA, KOHCTPYMPOBATH TI'€OMETPUYECKHUE
MOJENH;

dbopMHpoBaHWE MOHUMAHUS BO3MOXHOCTH aKCHOMATHUYECKOIO IMOCTPOEHUS
MaTeMaTHYECKUX TEeOpHil, (popMHpOoBaHHE MOHUMAHUS POJM AKCHOMATUKU MPH
IIPOBEJCHUN PACCYKACHUM;

dbopMupoBaHrHE YMEHHS BIAaJE€Th METOJaMH JOKAa3aTelIbCTB U AJITOPUTMOB
pELIEHUs, YMEHUS UX IPUMEHSTh, MPOBOAUTH JI0KA3aTEIbHBIE PACCYXKICHUS B
XO/JI€ PELIECHUs CTEPEOMETPUUECKHUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJICPIKAHHUEM,
dbopMupoBaHHE TPEICTaBICHUS O HEOOXOAUMOCTH  JOKa3aTeNbCTB  MpH



000CHOBaHMY MaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TIPOBEICHUN
JEAYKTUBHBIX PacCyKICHUMN;

pa3BUTHE ¥ COBEPIICHCTBOBAHME WHTEIUICKTyaJIbHBIX U  TBOPYECKHX
CrocoOHOCTeW 00y4JaronMxcs, Mo3HaBaTEIbHOM aKTUBHOCTH, UCCIEHOBATEIbCKUX
yYMEHUH, KpUTUYHOCTU MBIILICHUS, UHTEPECA K U3YUYCHHUIO T€OMETPUH;

dopmupoBanre (yHKIIMOHATIBLHOW TPAMOTHOCTH, PEJICBAHTHON T€OMETPHUU:
YMEHUSI pPaClo3HABaTh MPOSIBJICHUS TEOMETPUYECCKUX TIOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYalMSIX U MPU U3YYEHUH JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUST pEaJTbHBIX CHUTYallUid, HCCIEAOBAHMS IOCTPOCHHBIX MOJIEIEH,
MHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZCP)KATEIBLHBIMY JTUHUSAMH y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xmaccax sBisitoTcs:  «[IpsiMble W MJIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema  BpameHus», «BekToppl W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «J|BMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHUE «YyMETh ONEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU TEOMETPUM Ha YIIIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCS KO BCEM COJIEp>KaTEIbHBIM JUHUSM Y4eOHOTO Kypca, a
dbopMHpoBaHHWE JIOTMYECKUX yMEHUW  pacmpenenserca HE  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam o0yuenus. Coaepxkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TMPEAMETHBIM pe3yiabTaTaMm ocBoeHusi denepanbHOU padbodyeit
POrpaMMbl, paclpene’EHHbIM M0 ToAaM OOydYeHHUS, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCAM O0yUaroIIuecs
oOpalianuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHHE
re€OMETPUYECKUMHU TTOHATUSMHU U HABBIKAMU TIOCJIEIOBATENBHO U MIOCTYIATEIBHO, C
cOOJTIO/ICHEM TIPUHITUIA TIPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKJIIOUATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTABICHUN 00YyJaIONUXCs, paCIIupsisa U YIIIyOoIss
e€, 00pa3ys MpOoYHbIe MHOKECTBEHHBIE CBSI3U.

[Tepexon kK M3y4EHHUIO TEOMETPUH HA YTIYOJIEHHOM YPOBHE MO3BOJISET:

co3math  ychmoBus i auddepeHumuanuu 00ydeHHs,  MTOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa30oBaTeIbHBIX IMporpamMm, oOecrneyuTh yriayOnéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEeH yaeOHoro mpeamera «MaTeMaTukay;

MOJATOTOBUTH OOYYAIOIMMUXCA K TMPOAOHKCHUIO HW3YYEHUS MAaTEMaTUKH C
ya€ToM BbIOOpa Oyaymied mnpodeccuu, obecrieurBasi MPEEMCTBEHHOCTh MEXKIY
o01muM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue ydeOHoro kypca «['eomerpus» Ha yriayOJaéHHOM YypOBHE
orBoauTcs 204 gaca: B 10 xmacce — 102 gaca (3 gaca B Heneno), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TOHATHS ~ cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBo. IloHATHE 00 aKCHMOMAaTHMYECKOM IOCTPOEHHH CTEPEOMETPHH:
aKCUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX.

B3anmHoe pacnoniokeHrne mpsAMBIX B INPOCTPAHCTBE: IIE€pECEKaroIuecs,
NapajulelIbHble M CKpelIMBaroIuecs npsMmble. [Ipu3Hakum CKpemumBaromumxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: MapaJlIEIbHbIE
IIPSAMBIE B IIPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX NMPAMBIX, IAPAJLICIBHOCTD IPSIMON
u 1ockoctd. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHME, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajUIeIIBHOIO MpOoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuieIbHOM MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMHU, YroOJ
MEXIy NpsAMBIMU B IIpocTpaHcTBe. [lapannenbHOCTh INIOCKOCTEN: MapalieabHbIe
IIJIOCKOCTH, CBOMCTBa IapajijIeabHbIX IIJIOCKOCTEH. IIpocrenmue
INPOCTPAHCTBEHHbIE (PUTYpbl Ha IJIOCKOCTH: TETpa’lp, MNapajuiejenunes,
MMOCTPOCHHUE CEYEHMUI.

[leprieHIUKYJISAPHOCTD MPSIMOMN U INIOCKOCTH: NEPNEHAUKYIISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE IAPAJIIEIbHBIE W IEPIECHIUKYJAPHbIE K IIJIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IMPSMOM M IUIOCKOCTH, TEOopeMa O IpsAMOH
NEPIEHINKYJIIPHON IJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHHUE.
[leprieHIUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSHUE
OT TpsAMOM [0  IUIOCKOCTH,  TpoeKuuss  (Qurypel Ha  IUIOCKOCTb.
IleprieHIUKYJIAPHOCTh  IUIOCKOCTEH: IPU3HAK  NEPHEHIUKYJSIPHOCTH  ABYX
TIoCKOCcTer. TeopemMa 0 TpEX NEPIEHANUKYIAPAX.

VYriael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMNHEWHBIM yrojl ABYTPAHHOTO yrija. TpEXrpaHHbIM U MHOTI'OTPAHHBIE YIIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCHMHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YIJIA.

MHoOrorpaHHuKHU

Buasl MHOrorpaHHukoB, pa3BEépTka MHOrorpaHsHuka. Ilpusma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasl U MOJIHAs OBEPXHOCTh MPU3MBI.
[lapannenenunen, NOpsAMOYIOJbHBIM — MAapaJUIEIENUIIE]l W €r0  CBOMCTBA.
Kparuyaiimme nyTM Ha TIOBEpXHOCTM MHOIOrpaHHMKa. Teopema Oiuiepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamupa: N-yronbHas nupamuja,
npaBwibHas W yceu€HHass mnupamuabl. CpoiictBa pébep M OOKOBBIX TpaHei
IIPAaBWJIBHOW nUpamubl. lIpaBuibHBIE MHOTOIpDAHHUKH: IIPaBUJIBHAS IIpU3Ma U



npaBWiIbHAs NUpaMUAa, NPaBUIbHAs TPEYroJIbHAs NUPAMHIA W IPABUIIBHBIN
TeTpasap, Kyo0. IlpencraBneHue O NPaBHIBHBIX MHOTOTPAaHHHMKAX: OKTadp,
JOJIEKa’Ip U UKOCAadIp.

Bbruncnenue 35€MEHTOB MHOTOTPaHHMKOB: pEOpa, AMAroHaNM, YIJIbIL.
[Tnomanps OOKOBOM MOBEPXHOCTH W IIOJHOW MOBEPXHOCTU MPSAMON INPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MNPSIMOW IPHU3MBI.
[Inomanes OOKOBOM TIOBEPXHOCTH M IOBEPXHOCTU MNPABWIBHOW MHUPAMHIBI,
TeopeMa O IUIOAAN YCEYEHHOW MMPAMUIBI.

CuMmmMmeTpuss B IIPOCTPAHCTBE. OJEMEHTBI CHUMMETPUHM  IPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IPaBUJIBHOM MHOTOTPAHHUKE: CUMMETPHS
napajuieienunena, CUMMETPUsS NPAaBWIBHBIX IMPU3M, CUMMETPHUS MPaBUIbHOU
nUpamMubl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOpP B NPOCTPAHCTBE, HYJIEBOW BEKTOP, [UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJICHHBIE W IMPOTHUBOIIOIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [IeHCTBUSA C BEKTOPAMHU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucyio. CBOMCTBA CIIOKEHHsI BEKTOPOB. CBOMCTBA YMHOKEHHUS BEKTOPa HA YHUCIIO.
[TonsiTne KOMILIaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O Pa3IOKEHUHM BEKTOpA MO TPEM
HEKOMILJIaHApHBIM ~ BekTopaM. lIpsiMoyronpHas  cuctema  KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsi3b MEXIy KOOpAMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMHd TOYEK. YTON MexIy Bekropamu. CKalIpHOE NpPOU3BEICHHE
BEKTOPOB.

11 KIIACC

Tesia Bpamenus

[TonsiTust: TMIMHApPUYECKAss TMOBEPXHOCTh, KOHWYECKAas MOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, OOpasyrolue ToBepxHOcTel. Tema BpaleHU:
UUWJIMHAP, KOHYC, YCEUYEHHBIA KOHYC, cdepa, map. B3auMmHoe pacnosioxeHue
chepbl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkeHue Ten
BpallleHus1 Ha TUIOCKOCTH. Pa3BépTka munuHapa u konyca. Cummerpus chepsl u
nrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
IpsIMOYTOJIBHOTO Tapajienenuneaa u ciueactsusi u3 He€. OObEM mpsMoil U
HAKJIOHHOM MpU3MBI, IWIMHIPA, TUPaMHUIbl 1 KoHyca. OOBEM IIapa U MIapOBOTO
CerMEHTA.

KoMOuHanum Ten BpamieHuss ¥ MHOrorpaHHuKoB. [Ipu3ma, BnucaHHas B
UWIMHAP, OINHUCAaHHAs oOKoJio wuiuHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue miapa u cdepsl miockoctbio. [loHsATHE MHOrOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, chepbl, BOUCAHHOW B MHOTOTPAHHUK WJIU TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, IUIOMAab cepbl U e€ JacTeil.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OO0BEMOB, IUIOMIAJEH TOBEPXHOCTEH
nonooHeix Quryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTH C UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAILLCHUS: CEUCHUS LIUIUHIPA
(mapamienbHO M TNEPHEHAMKYJISIPHO OCH), CEYeHHs KOHyca (IMapajielbHble
OCHOBAHMIO U TIPOXOJISAIIUE Yepe3 BEPILIUHY), CEUCHHS 1Iapa, METOIbI MOCTPOCHUS
CEYEHMU: METOJ CJIEJOB, METOJ BHYTPEHHETO NPOEKTUPOBAHMUS, METOJ IEPEHOCA
CEKYIIIEH MIIOCKOCTH.

BekTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omnepauuu Haja BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO YyMHOXeHUs. [IpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopunaTtel BekTopa. Pasnoxenue Bekropa
no Oazucy. KoopIMHATHO-BEKTOPHBIA METOJA MpPU PEIICHUH TeOMETPUUYECKUX
3a7ad4.

J{BUKeHHsI B IPOCTPAHCTBE

JIBkenus mpoctpancTBa. OtoOpakeHus. JIBUKEHUS W PaBEHCTBO (UTYD.
OO6mue cBoiicTBa JBWKEHUN. Buasl JBWXKEHMHN: NapaUlebHBIA TEpPEHOC,
LHECHTpaJIbHAs CUMMETPHUS, 3€pKajibHasi CHUMMETPHUS, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJEHHBIMI YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BoCIMTaHHE:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOIO  WIEHA  pPOCCHUHCKOro  OOIIECTBA,  MPEACTABICHHE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHHPOBAHUS PAa3IUYHBIX CTPYKTYp, SIBJICHH,
IpoLenyp TPaXIAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHHE
B3aMMOJICHCTBOBaTh C COLIMAJIbHBIMU HMHCTUTYTAMH B COOTBETCTBHUM C HX
(GYyHKUMSIMHA ¥ HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUICKON TPaKIAaHCKON HICHTUYHOCTH, YBAKECHHS K
IIPOLIIOMY M HAaCTOSAILIEMY POCCHUHCKONM MAaTEMAaTHUKH, LIECHHOCTHOE OTHOIIEHHE K
JOCTHIKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MAaTEMAaTHYECKON IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTHKEHUA B JIPYrMX HayKaX, TEXHOJOTHAX, cdepax
HYKOHOMMUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUICKOT0O Haponaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHHUSA, STUYECKOTO NOBEACHMS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHUN HAYKHM U JESITEIbHOCTBIO YYEHOrO, OCO3HAHHE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUMBOIO OyayIIero;

4) 3cTeTHYECKO€e BOCIIMTAHHE:

ACTETUYECKOE OTHOUIEHHWE K MUPY, BKJIKOYAs 3CTETUKY MAaTeMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEUICHUH, pacCyKJAeHHUI, BOCTIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3jIM4HbIX BUJIOB UCKYCCTBA;

5) puznveckoe BoCIUTAHHE:

C(OPMUPOBAHHOCTh yYMEHMsI TNPUMEHATH MAaTeMaTH4YecKhe 3HaHWUsS B
MHTEepecax 310pOBOT0 M 0e30macHOro oopasa *HU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THTaHHUE, COATIAHCUPOBAHHBIM PEXHUM 3aHATUNA U
OTIIbIXa, peryispHas ¢u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICEHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) Tpy1oBOE BOCIUTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOJIO0MUs, HHTEpec K
paznmuyHbiM  chepaM  MPOQPECCHOHATILHOM  JIESITENIbHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W Ppeannu30BBIBATH COOCTBEHHBIC JKMU3HEHHBIC ILIAHBI,
FOTOBHOCT M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa3oBaHHI0 H



caM000pa30BaHUI0 Ha TPOTSHKEHWU BCEH KU3HMU, TOTOBHOCTh K AKTHBHOMY
YYaCTHUIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MaTEeMAaTUYEeCKON HAIPaBIICHHOCTH;

7) 3K0JI0THYeCcKOoe BOCIIUTAHHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTypbl, TOHUMAHUE BIIUSHUS
COITMATTbHO-?)KOHOMHUYECKUX IPOIIECCOB Ha COCTOSTHUE MPUPOIHON M COIMATBHOM
CpeIlbl, OCO3HAHME TJIOOATBHOTO XapaKTepa dKOJOTHIECKUX MPOOIEM, OpUCHTAIIHS
Ha TPUMEHEHHE MATEMAaTHYECKUX 3HAHWM [Ji1 penieHus 3ajad B 001acTu
OKpY’)Karolel cpebl, IJIaHUPOBAHUE IIOCTYNKOB M OIEHKHM WX BO3MOXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI 0 NO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUE
MaTeMaTHYECKOW HayKu Kak cdepbl 4eIOBEYECKOW JESATEIbHOCTH, JTaloB e&
pa3BUTUA M 3HAYMMOCTH [JIi Pa3BUTHS IMBUJIU3AIMHU, OBJIAJCHUE SA3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KyJIbTypOW KakK CpEJCTBOM MO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYID M HCCIEI0BATEIbCKYIO JESTEIbHOCTh
WHJMBUAYAJILHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble jornueckmne AecTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKKM MAaTEMaTUUYECKHUX
OOBEKTOB, TIOHSATHUM, OTHOIICHHH MEXAY TMOHATUSIMHU, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIIH,
OCHOBaHMsI /i1 0000IIIEHNS U CPAaBHEHUS, KPUTEPUU TIPOBOJMMOTO aHAIIN3a;

BOCIIpUHUMATh,  (OPMYJIHUpPOBATH W  NIPEOOpPa3OBBIBAThH  CYXKJICHUS:
yTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CIMHUYHBIC, YACTHBIE U 00IIIHE, YCIOBHBIE;

BBISIBJISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTHUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTh KPUTCPUU JUIS
BBISIBJICHUS] 3aKOHOMEPHOCTEN W NPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUCHUHN 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSATENIBHO J1I0KA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUN
(OpsiMbIe U OT MPOTUBHOTO), BEICTpAUBaTh apryMEHTALIUIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BBIBOIBI;

BBIOMpaTh Crmoco0 pelieHus ydyeOHOM 3ajgauu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEIlEHHUs, BbIOMpaTh HauOoJiee TMOAXONAIUMHA ¢ Yy4€ToM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccieaoBarebCKue 1eHCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK HCCIENIOBATEIIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (PUKCHPYIOIIME  MPOTUBOpEUHEe,  MpodseMy,
yCTaHaBIUBAaTh MCKOMOE U JaHHO€, (OpMHUPOBATh THUMOTE3Y, aPryMEHTHPOBATh
CBOIO MO3HIINI0, MHEHHUE;

IPOBOJUTH CaMOCTOSITEIBHO CIUIAHWPOBAHHBIN 3KCIIEPUMEHT, MCCIIEA0BaHNE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHUYeCKOTO 00bEKTa, SIBJIICHUs, MPoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (OpMyIHpoBaTh OOOOIIEHHS W BBIBOJBI IO pE3yJbTaTaM
OPOBEAEHHOIO  HAOJIOJIEHUs, HUCCIENOBaHMs, OLEHUBAaTh  JOCTOBEPHOCTb
MOJyYEHHBIX Pe3y/IbTaTOB, BBIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TAaKKe BBIIBUTATh
MPEINOIOKEHHUS O €0 Pa3BUTUH B HOBBIX yCIIOBHSIX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALUH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha
BOMIPOC U IS PEIICHUS 3a1a4H;

BbIOMpaTh MH(OPMALIMIO U3 UCTOUYHUKOB PA3IUYHBIX THUIIOB, aHAJTM3UPOBATH,
CHUCTEMaTHU3UpPOBaTh M HMHTEPIPETUPOBATH HH(POPMALMIO PA3TUYHBIX BUAOB U
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMAIMIO, MPEICTaBIsATh €€ B pazIu4HbIX (popmax,
WUTIOCTPUPOBATH TpadUUuECcKH;

OIICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITENTEHO
c(OpMYyIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIC YHUBEpPCAJbHbIC YUeOHbIe 1eliCTBUS

Oo0wmenne:

BOCIPUHUMATh U (YOPMYIUPOBATh CYXACHUS B COOTBETCTBUH C YCIOBUSIMHU U
HensiMu  OOLIEHMSI, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M NUCBMEHHBIX TEKCTAX, JaBaTh MOSICHEHMS 110 XOIy PEUICHUs 3aJayu,
KOMMEHTUPOBATH MOJTYyYECHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npo0yieMbl, pemiaeMod 3aJayd, BbICKA3bIBaTh WJEH, HAIlleJIEHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMM JOPYIMX YYaCTHHUKOB
nuainora, oOHapy>KUBaTh Pa3IUYMe€ M CXOACTBO MO3UIUH, B KOPPEKTHOH (opme
(bopMyIMpOBATH PA3HOIJIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUS 3a1a4M, JKCIIEPUMEHTA, UCCIEAOBAHN,
POEKTa, CaMOCTOSITENIbHO BbIOMpaTh (OpMAT BBICTYIJICHUS € Y4€TOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPHUH.

PerynsiTuBHBIC YHMBeEpCcaJbHbIe Y4eOHbIE NeHCTBUSA
Camoopranusanus:



COCTaBJIATh IJIaH, aITOPUTM pPELICHUs 3a/1a4uM, BEIOUPATh CIIOCOO PEIIeHHUs C
y4€TOM HMMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJIBHBII HHTEJJIEKT:

BJIaJ€Th HABBIKAMM  IIO3HABATENBHOM  peduieKCMH KakK  OCO3HAHMS
COBEpIIIAEMBIX JIEHCTBUN U MBICTUTEIBHBIX MPOLIECCOB, UX PE3yJIbTaTOB, BIAICThH
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIA Mpolecca W pe3ylibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PEIICHUHU 3a/1ayH,
BHOCUTBH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB, JAHHBIX,
HaWJEHHBIX OIMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATb COOTBETCTBUE PE3YyJIbTaTa LEIN U YCIOBUSIM, OOBSICHITH MPUIHHBI
JOCTHKEHUS I HEJIOCTHXKEHHS PEe3yJIbTaTOB JIEITEIbHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OI[EHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEIbLHOCTD:

MOHUMATh M HCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIWBHUIYaTbHOU
paGoThl TpW peuieHHH y4eOHBIX 3aJad, MNPUHUMATH I€JIb COBMECTHOMN
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOM PabOThI, pacrpeneisirTh
BUJIbI paboOT, JIOTOBApUBATHCS, OOCYXAAaTh TMPOLIECC U pe3yjibTaT paboThI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYNNOBBIX (popMax paboTsl (00CYXJI€HUS, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMB» W UWHBIE), BBHIMOJIHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTMMH YJE€HAMU KOMAaHJbl, OIEHHUBAThH
KaueCTBO CBOET0 BKJaJa B OOIIMU MPOAYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMHU B3aNMMOJCHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiacca oOyJaromuiicss HAy4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMH TMOHSATHUSMH CTEPEOMETPUU TIPU
pEelIeHNH 3a/1a4 U MPOBEICHUN MAaTEMATHUYECKUX PACCYKICHHUII;

e TMPUMEHSATH AKCHOMBI CTEPECOMETPHUHM M CJICJICTBUSL W3 HUX IMPU PEIICHUU
reOMETPUYECKUX 3aa4;

e KJIACCHU(PUITUPOBATH B3aUMHOE PACIOJIOKCHHUE MPSMBIX B TMPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B MPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHITHUSMHU, CBA3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIy MPSMBIMH B TMPOCTPAHCTBE, MEXAY MPSAMON U
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMH, CBI3AaHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacro3HaBaThb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (TpU3Ma,
nupamMuaa, NpsMOYTOJIbHBIN Napajljiesienume, Kyo);

e KIAacCU(pUIMPOBATH  MHOTOTPAaHHHKH, BbIOMpass  OCHOBaHUSA  JJs
KJ1accu(uKaIuu;

e CBOOOJHO ONEpPUPOBATH TOHATUSMHU, CBSI3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB IIOCKOCTBIO;

e BBINOJIHATh napajiebHOE, LEHTPATIbHOE U OpPTOTrOHAIBHOE
MPOEKTUPOBaHUE (UTYP HA IMIJIOCKOCTh, BBIMOJHATH M300pakeHus (HUryp
HAa TUIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJIaMU, BBITIOJIHSTH
(BBIHOCHBIC) MJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAQAM  TMOBEPXHOCTEH  MHOTOTPAHHUKOB  (TMpU3Ma,
nupamMua), TEOMETPUUYECKUX Tell ¢ TpUMEHEHUEM HOpMYyT;

e CBOOOJHO ONEPHUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OChb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb U IUIOCKOCTh CHUMMETPUHU
duryps;

e CBOOOJHO ONEPUPOBATH TOHATUSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJAMHATaM B POCTPAHCTBE;

e BBIMNOJIHATH ACUCTBUS HaJl BEKTOPAMHU;

e pemarh 3aJadyd Ha JOKAa3aTebCTBO MAaTeMaTHYECKUX OTHOLIEHUH H
HaXO0XJICHUE TE€OMETPUYECKUX BEIUYHH, MPUMEHSS WU3BECTHBIE METOJIbI
MIpU PEIICHUN MAaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CpPEICTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJEKaTh, MPEOOPA30OBHIBATH M HMHTEPIPETUPOBATH HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (urypax, MNpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHAJM3UPOBATh PealbHbIE CUTYyallud, MPUMEHITh U3yUYCHHBIC TMOHSTHUS B
npolecce IOMCKAa PpeUIeHHsT MaTeMaTH4ecKu  Cc(hHOopMyIHpOBaHHON
npoOIeMbl, MOJEIUPOBATh peajbHBIE CUTyallMd Ha SI3bIKE T€OMETPHH,
UCCJIEeIOBATh MOCTPOEHHBIE MOJENH C MCHOJb30BAHUEM T€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajareOpbl, pelarb MPaKTUYECKUe 3aJauH,
CBSI3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEIINYUH;

e UMETh NPEJCTaBICHUA 00 OCHOBHBIX 3Tamax pa3BUTHUA T€OMETPUH Kak
COCTaBHOM 4acTH (PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiacca oOyJaromuiicss HAy4uTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMHU C IWJIMHIPHUYECKOMH,
KOHUYECKOH U Cc(hepuIecKoil TOBEPXHOCTSIMHU, OOBACHITH CIOCOOBI
MOJTY4YEHUS,

OTepUpOBaTh MOHATUIMH, CBSI3aHHBIMH C TEJIaMU BPAIECHUS: UIMHAPOM,
KOHYCOM, c(hepoil u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHIAP, KOHYC, cdepa W map) u
OOBSCHSITH CIIOCOOBI TIOJTYICHHUS TEJT BPAIICHUS;

KJ1acCU(UIIMPOBATH B3aUMHOE PACIOokKeHue chephl U MIOCKOCTH;
BBIYKCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TeJl BpalleHUs,
00BEMBI U TUIOMIAJM TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJI BpalllCHHS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYII;

CBOOOJIHO OIEpPUPOBATH MOHSTUSIMU, CBS3aHHBIMU C KOMOWHAIIUSIMU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B cdepy U
OMHCaHHBINA OKOJO cdepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpaIllCHHUS;

BBIYUCIISITh COOTHOIIECHUS MEXY TUIOIIAIIMH MTOBEPXHOCTEN U 00BbEMaMu
IMOTIOOHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBIMOJIHATH (BBIHOCHBIC) ILTIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJI BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATH M MPEOoOpa3oBbIBaTh HHOOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (Urypax, MpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

CBOOOJTHO OMIEPUPOBATH MOHSATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSATDH OIEpallii HaJl BEKTOPAMH;

3a]1aBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
peniaTh reOMETPUUYECKHUE 3a/1a4U Ha BHIYUCIICHUE YTIIOB MEXKITY TPSIMBIMH
U IUIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSTHUWA OT TOYKH 1O IIJIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/Ia MIPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSAMH, CBSI3AHHBIMHU C JIBUKEHHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHUM;

BBITIOJIHATh HM300paKEHUSI MHOTOTPAHHUKOB U T BpAIICHUS TpU
MapajyIeIbHOM ~ IIEPEHOCE, LEHTPAIbHOM CHUMMETPHUM, 3€pKaJbHOU
CUMMETPHUH, TIPU MOBOPOTE BOKPYT MPSMOM, MpeoOpa3oBaHus MOA00uUs;
CTPOUThH CEYEHHUsI MHOTOTPAHHUKOB M TEJI BPAILCHUS: CEUCHMS LUIMHAPA
(mapaJuienbHO U NEPHEHAUKYISIPHO OCH), CEUEHUs KOHYyca (MapasieibHbIe
OCHOBAHHMIO U MPOXOSAIINE YEPE3 BEPUINHY), CEUECHHSI 111apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUH: METOJ CJIEN0B, METO[
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEN MIIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS,

MPUMEHSTh TeOMETpUUYecKre (aKThl JUIsl PEIICHUS CTEPEOMETPHUUCCKUX
3a/1a4, NPEANOJIaraloluX HECKOJbKO IIAroB PELICHMs, €CIU YCIOBHS
NPUMEHEHUS 33/IaHbl B SIBHOW U HESIBHOM (opMme;

pemarb 3aJadyd Ha JO0Ka3aTelbCTBO MAaTEMATHUYECKUX OTHOLIEHWWA U
HAXO0XJCHUE TEOMETPUUECKUX BEJIMYMH;

MIPUMEHATH MPOTPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHKAILIMOHHBIE
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

NPUMEHATh  TOJYYEHHbIE  3HAHUS  HAa  MPAaKTUKE:  CPaBHUBATb,
AHAJIM3UPOBATH U OLICHUBATH PEAJIbHBIC CUTYALlH, IPUMEHATH U3YYCHHBIC
MOHATHUS, TEOPEMbI, CBOWCTBA B TMPOLECCE IMOUCKA  PEIICHUA
MaTeMaTU4eCKu  CPOPMYJTUPOBAHHOW  MpoOJIeMbl,  MOJIECIUPOBATH
peaIbHBIE CUTyallUH Ha S3bIKE T'€OMETPUU, MCCIIENOBATh IOCTPOCHHBIE
MOJIEJIA C WCIOJIb30BAHUEM TIE€OMETPUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MNPAKTUYECKHE 3a/laud, CBSI3aHHBIE C
HAXO0XJCHUEM F€OMETPUUECKUX BEJINYMH,;

UMETh TpPEACTaBlICHUSI 00 OCHOBHBIX AdTamax pa3BUTUSI TEOMETPUM KaK
COCTaBHOM 4acTH GyHIAMEHTA PA3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM dyekTpoHHbIE (LN POBbLIE)
w/n u Konrpoabnsie IIpakrHyeckue
porpamMmbI Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoTsbI
1 Bee/eHHe B CTEpEOMETPHIO 23 1 https://resh.edu.ru/subject/17/10/
5 B3anMHOe pacmnofio)keHUE PSIMBIX B 5 1
TpOCTpaHCTBe https://resh.edu.ru/subject/17/10/
3 [TapamienbsHOCTE NPAMBIX U IIJIOCKOCTEN B 8
MPOCTPAHCTBE https://resh.edu.ru/subject/17/10/
4 [leprieHAUKYIAPHOCTD MPSIMBIX U 25
IUIOCKOCTEH B NIPOCTPAHCTBE https://resh.edu.ru/subject/17/10/
VYrael 1 pacCTOSTHUS 16 https://resh.edu.ru/subject/17/10/
MHOrorpaHHuKu 7 1 https://resh.edu.ru/subject/17/10/
/ BexTope! B npocTpancTe 12 https://resh.edu.ru/subject/17/10/
3 [ToBTOpenue, o6obIIeHNE 1 5 5
CHCTCMATH3aLNA SHAHNH https://resh.edu.ru/subject/17/10/
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

[NPOT'PAMME



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KIIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tipaktaseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypen
1 AHaUTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0606HICHI:I€ " 15 1
CUCTEMAaTH3AIHsI 3HAHHUHA
3 O06bEM MHOTOTpaHHHKA 17
4 Tena Bpamenus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBroKeHUS 5 1
7 [ToBTOpeHue, 0606HI€HI:I€ " 17 9
CUCTEMAaTH3aIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

IIyHkT
yuyeOHUKA

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE TIpaBHIIa
n300pakeHNs Ha pUCYHKE
TUTOCKOCTH,
napajlyICJIbHBIX ITPAMBIX
(0Tpe3KoB), cepeaArHbBI
orpe3ka. [ToBTopenune

n.i

3.09.24

OCHOBHBIC TTOHSTHS
CTEPEOMETPHH: TOUKA,
mpsiMasi, IIOCKOCTh,
MIPOCTPAHCTBO.
OcHoBHbIE TpaBUIIa
M300paKeHUsI Ha PUCYHKE
TJIOCKOCTH,
MapajuIeNbHbIX TPSIMbIX
(OTpe3KoB), cepeAHBI
orpeska. [ToBTopenue.

ni

3.09.24

https://resh.edu.ru/subjec
t/lesson/4756/start/2035 42/

IlonsaTus:
MepeCceKaroImecs
IIOCKOCTH,
MepeceKaronmecs npsmas
H TIJIOCKOCTB;
MOJYIPOCTPAHCTRBO.

ni

5.09.24



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

IToBTOpEHUE.

[lonsTus:

IIEPECEKAIOIIMECS

IIJIOCKOCTH,

[IEpECEKAIOIIMECS IpsIMas 1
U IIJIOCKOCTB;
IIOJIYTIPOCTPAHCTBO.

[ToBTOpEHME.

n.i

10.09.24

MHoOrorpaHHuKH,

n300pakeHue

MIPOCTEUIINX

IIPOCTPAHCTBEHHBIX 1
uryp,

HECYILECTBYIOIINX

o0bexToB. [ToBTOpEHNE.

n.3

10.09.24

Bxongnas ~ KoHTposibHas
pabota

12.09.24

MHoOrorpaHHukH,

n300pakeHNE

MIPOCTEUIINX

MPOCTPAHCTBEHHBIX 1
duryp,

HECYLIECTBYIOIIUX

O0OBEKTOB. .

n.3

17.09.24

https://resh.edu.ru/subjec
t/lesson/4756/start/

[Tonsitue 00
aKCMOMaTHYECKOM

IIOCTPOEHUHU 1
CTEPEOMETPUH: AKCHOMBI
CTepEOMETPHH.

n.2

17.09.24

AKCHOMBI CTEPEOMETPUHA 1

n.2

19.09.24



https://resh.edu.ru/subject/lesson/4756/start/
https://resh.edu.ru/subject/lesson/4756/start/

" ICPBLIC CIICACTBUA U3
HHUX

10

AKCHOMBI CTEPEOMETPUHU
U TIEPBbIE CIEACTBUS U3
HuX. CriocoOsI 3a1aHus
IIPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE.
O003HaueHUs NPSAMBIX U
IIJIOCKOCTEN

n.2

24.09.24

11

12

N3obpaxenue cedeHuit
nupamMuabl, Kyba
MIPU3MBI, KOTOpBIE
MPOXOJAT  4Yepe3  HuX
pEodpa. N3o6paxkenune
nepeceyeHust
MOJTY4YE€HHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOCHHBIX  CEYCHH
pa3HBIMH 1IBETaMU
N3o0pakenune ceueHuit
MUPaMHJIBI, Ky0a 1
MIPU3MBI, KOTOPBIE
MIPOXOJIAT Yepe3 UX
pEbpa. N3o0pakenue
nepeceyeHust
MTOJTY9IEeHHBIX
IIJIOCKOCTEM.
PackpamBanue
MMOCTPOCHHBIX CEUCHUN

n.3

n.3

24.09.24

26.09.24

https://resh.edu.ru/subjec
t/lesson/4912/start/2357 3/



https://resh.edu.ru/subject/lesson/4912/start/23573/
https://resh.edu.ru/subject/lesson/4912/start/23573/
https://resh.edu.ru/subject/lesson/4912/start/23573/

Pa3sHbIMU LIBETAMU

13

N3o0paxkeHne cedeHHi
nupaMubl, Kyba |
MIPU3MBI, KOTOpBIE
MpOXOAAT  uYepe3  Hux
péopa. N3obpakenue
IepeceyeHust
IIOJIyYE€HHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX  CEYCHHI
pPa3HBIMU LIBETAMHU

n.3

1.10.24

14

Meron  cnemoB s
MOCTPOEHUS CEUCHU I

n.3

1.10.24

15

16

17

18

Mertopa cnenos uis
MOCTPOEHUS CEUCHUH.
CaoiicTBa niepeceyeHnit
MPSMBIX U IJIOCKOCTEMN

Meron cinenos nis
IOCTPOEHUSI CEUECHU M.
CaoiicTBa niepeceyeHnit
MPSIMBIX U IJIOCKOCTEN

Iloctpoenue ceuenuin B
nupamue, Kyoe mo tpém
ToykaM Ha  pEOpax.
Co3nanue BBIHOCHEBIX
yepTexed U 3alUCh
1IaroB MOCTPOCHUS

Iloctpoenue ceuenuit B
nupampzie, Kyoe rno Tpém

n.3

n.3

n.3

n.3

3.10.24

8.10.24

8.10.24

10.10.24




19

20

21

22

TodkaM  Ha  péOpax.
Coznanue BBIHOCHBIX
yepTexkel U 3ammch
11aroB MOCTPOEHUS
[TocTpoenue ceueHuil B
nupamuzie, Kyoe mno Tpém
ToukaM  Ha  péOpax.
Coznanue BBIHOCHBIX
yepTexkel U 3ammch
11aroB MOCTPOEHUS
[TocTtpoenue ceueHuii B
nupamue, Kyoe no Tpém
TOYKaM Ha péopax.
Coznanue BBIHOCHBIX
YepTEeKEN U 3aIUCh
11aroB MOCTPOEHUS

IToBTOpeHUE
iaHumerpun: Teopema o
IIPOIOPLIMOHAIBHBIX
otpeskax. [logoOue
TPEYrOJIBHUKOB

IToBTOpEeHUE
maHuMerpuu: Teopema
Memnenas. Pacuers! B
CCUEHUSAX HA BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHA IIIAHUMETPUH U
CTEpPEOMETPUU

n.3

n.3

15.10.24

15.10.24

17.10.24

22.10.24

23

KonTponbhas padora

22.10.24




" AKCUOMBI

crepeomerpun. Ceuenus"

24

25

26

AHalIi3 KOHTPOJIHHOM
paboTHI.
B3anmuoe pacnonoxenue

IPSIMBIX B IIPOCTPAHCTBE:!
IIEpPECEKAIOIINECH,
IapajulesIbHbIE U
CKPEILMBAIOIINECS
npsmsle. [Ipusnaku
CKPEILNBAIOIINXCS
npsaMbIxX. [lapamnensHbie
IIPSIMBIE B TIPOCTPAHCTBE

Teopema o
CYILIECTBOBAHUH U
€AVMHCTBEHHOCTH IPSIMOU
MapayieIbHON JaHHOU
MIPSAMOM, IPOXOAIIEN
4yepes3 TOUKY
MIPOCTPAHCTBA U HE
JIe)KaIlel Ha TaHHOU
npsMoin. Jlemma o
[IEpECCUCHUHN
napajuieIbHbIX MPSMBIX
IIJIOCKOCTBIO

[TapaienbHOCTB TpEX
npsambIx. Teopema o Tpéx
MapaJUIeIbHBIX IPSIMBbIX.
Teopema o

n.4

na

n.4

24.10.24

5.11.24

5.11.24

https://resh.edu.ru/subjec
t/lesson/6133/start/2726 68/

https://resh.edu.ru/subjec
t/lesson/6065/start/1256 51/



https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/

CKPEIIMBAIOIINXCS
MIPSIMBIX

27

28

29

30

[TapamnensHoe
MIPOCKTHUPOBAHHE,
n3o0paxxeHue Guryp.
OcHOBHBIE CBOICTBA
napayiebHOTO
MIPOEKTUPOBAHHSI.
N306paxkeHne pa3HbIX
¢buryp B napaienbHOR
MIPOCKIIAH

LlenTpanpHas IpOEKIHS.
Yrusl ¢
COHAIIPaBJICHHBIMU
CTOPOHAMHU, YTOJl MEXKIY
MPSIMBIMU B
MIPOCTPAHCTBE.

3amaun Ha
JIOKa3aTeJIbCTBO U
HCCIIeIOBaHUE,
CBSI3aHHEBIE C
PaCIOJIOKEHUEM TTPSIMBIX
B IMPOCTPAHCTBE

IlonsaTus:
NapajuieIbHOCTh IPSIMOM
U MJIOCKOCTH B
npoctpaHctse. [Ipu3nak
MapajuIeIbHOCTH IPSIMOU
u rmockocTu. CBoiicTBa

Nn.7.8

n.7,8

n.7z,8

n.5

7.11.24

12.11.24

12.11.24

14.11.24

https://resh.edu.ru/subjec
t/lesson/6065/start/1256 51/



https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/

NapaJUIEIbHOCTH IIPSIMOU
U IUIOCKOCTH

31

I'eomeTpuueckue 3agaun
Ha BBIYUCICHUC U
JI0Ka3aTelIbCTBO,
CBA3aHHBIC C
MapajieIbHOCTHIO
MPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

n.5

1911.24

32

33

[Toctpoenue ceuenus,
MIPOXOJISIIETO Yepe3
JAHHYIO IPSIMYIO Ha
yepTexke u
napajuieIbHOTO APYron
npsiMoi. Pacuér
OTHOIIEHUI

[TapannensHas npoekuus,
MIPUMEHEHHUE IS
IIOCTPOEHUS CEUCHU M
Ky0Oa u
napajuieJenuIe/a.
CgoiicTBa
napajuiejenunena u
MPU3MBI

n.5

n.7

19.11.24

21.11.24

34

[TapamiensHbIe
mockocTH. [IpusHakn
MapajuIeIbHOCTH JIBYX
IIJIOCKOCTEN

Mn.e

26.11.24




35

36

Teopema o
MapajuieIbHOCTH U
€MHCTBEHHOCTH
IIJIOCKOCTH, MPOXOALIEN
yepe3 TOUKY, He
MPUHAJICHKALLYIO TAHHOMN
IIJIOCKOCTH U CIICJCTBUSA
u3 Hee

CaBolicTBa napauiesbHbIX
IUIOCKOCTEH: O
MapajuieTbHOCTH TPSIMBIX
MepeCceUeHUs IPH
MepEeCceYCHUH ABYX
napajuieIbHbIX
IJIOCKOCTEH TpeTheit

M.e

Mn.6

26.11.24

28.11.24

37

38

CaolicTBa napamieabHbIX
IJIOCKOCTEH: 00 OTpe3Kax
napajuiebHbIX IPSIMBIX,
3aKJIIOUEHHBIX MEXKIY
HapajIeIbHBIMU
IJIOCKOCTSIMU; O
[IEPECCUCHUH IIPSIMOU C
JBYMsI ITapaJlIeIbHBIMU
IJIOCKOCTSIMU

IToBTOpeHue: Teopema
[Tudaropa Ha mIOCKOCTH

.6

3.12.24

3.12.24

39

[ToBTOpEHuUe:
TPUTOHOMETPHUS
MIPSIMOYTOJIBHOTO

5.12.24




TpEyroJIbHUKA

40

41

42

43

44

CaoiicTBa Ky0a u
MPSIMOYTOJIBHOTO
napaiesienumnea

Brruncnenune minH
OTPE3KOB B KyOe 1
MPSMOYTOJIBHOM

napajuieJenumne1e

[TepnieHIUKYIAPHOCTD
IPSIMOU U TUIOCKOCTH.
[IpusHak
NIEPIEHIUKYJIIPHOCTU
IIPSIMOM U TNIOCKOCTH

[lepneH IUKYISIPHOCTD
IIPSIMOM U TUIOCKOCTH.
IIpusnax
MEPIEHIUKYISIPHOCTU
MIPSIMOM U TNIOCKOCTH

Teopema o
CYLIECTBOBAHHUHU U

€AVMHCTBEHHOCTH IIPSIMOI,
MIPOXOAAIIEH Yepe3 TOUKY

IIPOCTPAHCTBA U
MEPIEHIUKYISIPHON K
IJIOCKOCTH

Mn.20

Mn.20

n.s,10

n.10

n.10

3.12.24

10.12.24

12.12.24

17.12.24

17.12.24

https://resh.edu.ru/subjec
t/lesson/5444/start/2214 86/

https://resh.edu.ru/subjec
t/lesson/4724/start/2041 1/

https://resh.edu.ru/subjec
t/lesson/4724/start/2041 1/

45

IImockoctu u
MepIEHIUKYISIPHBIE UM
MpsIMBIE B
MHOTOTPaHHUKAX

19.12.24



https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/

46

Ilnockoctu n

MEePIEeHIUKYIIPHBIE UM

IIpsAMBIC B
MHOI'OI'paHHHUKax

24.12.24

47

[IepnieHpuKymnsap u

HaknoHHas. [loctpoenue
MEPIEeHIUKYIIpa U3 TOUKH

Ha MpsIMYIO

n.ii

24.12.24

48

[lepnenpukynsp u

HaksoHHas. [loctpoenue

MEePIICHANKYIISIpA U3
TOYKH Ha IIPSAMYIO

n.ii

26.12.24

49

50

51

52

Teopema o Tpéx
MEepIEeHIUKYIIApax
(mpsimast 1 oOpaTHasi)
Teopema o Tpéx
NEPIIEHIUKYIIApax
(npsiMast u oOpatHas)
Yron mexny
CKPEIMBAIOIUMUCS
IPSIMBIMU

[Touck
NIEPIEHIUKYIISIPHBIX
MIPSIMBIX C TIOMOIIBIO
NIEPIEHIUKYIISIPHBIX
IIJIOCKOCTEN

n.iz

n.12

n.s

n.e

9.01.25

14.01.25

14.01.25

16.01.25

53

OptoronanbHoe
MIPOEKTHUPOBAHUE

nii

21.01.25




54

55

56

57

58

59

[Toctpoenue ceuenuit
Ky0a, IpU3MBl,
MPaBWJIbHOM MUPaAMUIBI C
MTOMOIIBIO
OpTOrOHAJILHOM
MPOCKIIUU

[Toctpoenue ceueHuit
Ky0a, PU3MBI,
MPaBIJIbHOM MUPAMUJIBI C
MTOMOIIBIO
OPTOTOHAJILHOM
MIPOCKIIUU

Cummertpus B
MIPOCTPAHCTBE
OTHOCHUTENBEHO
mockoctu. [limockoctu
CUMMETpUH B
MHOTOTPaHHUKAX

IIpusnax
MEPIEHJUKYISPHOCTU
MIPSIMOM M TUIOCKOCTH KakK
CJIEICTBHE CUMMETPHUH

IIpaBunbHbIE
MHOIOrpaHHUKHU. Pacuér
pacCTOsIHUM OT TOYKHU 110
IJIOCKOCTH

IIpaBunbHBIE

MHOIOrpaHHuKHU. Pacuér
pacCTOSIHUM OT TOYKHU 110

nii

n.ii

n.10

n.10

n.ii

n.ii

21.01.25

23.01.25

28.01.25

28.01.25

30.01.25

4.02.25

https://resh.edu.ru/subjec
t/lesson/6127/start/2215 19/

https://resh.edu.ru/subjec
t/lesson/4023/start/1493 52/



https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/4023/start/149352/

IIIIOCKOCTH

60

Crioco0sI OMyCTUTh
NEPIEHIUKYIISAPBL:
CUMMETPHUSI, CABUT TOUKU
I10 MapajuIeIbHON
IpsAMON

n.io, 11

4.02.25

https://resh.edu.ru/subjec
t/lesson/4023/start/1493 52/

61

62

63

Casur 1o
HeMapaJJIEIbHOU
IIPSIMOM, U3MEHEHHE
paccTosHUI

KonTponbnas pabota
"B3anmHoe
pacIoIOKEHUE MPSIMBIX U
IUIOCKOCTEH B
npocrpaHcrae”

IToBTOpEHME: yroa
MEXIy NPSMBIMU Ha
IJIOCKOCTH,
TPUTOHOMETPUS B
IMPONU3BOJILHOM
TPEYrOJIbHUKE, TEOPEMA
KOCHUHYCOB

6.02.25

11.02.25

11.02.25

64

[ToBTOpEHuUeE: yron
MEXIY
CKPEILMBAIOIIUMUCS
IpsIMBIMHA B
MIPOCTPAHCTBE

rn.o

13.02.25

65

I'eomeTpuueckue MeTob1
BBIYUCIICHHS yTJIa MEXTY

n.19

18.02.25



https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/4023/start/149352/

MpsIMBIMHA B
MHOI'OI'paHHHUKax

66

67

68

JIByrpaHHBIN yroOJI.
CBOIICTBO JIMHEHHBIX

yIJI0B ABYIPAaHHOIO yrila

[TepnenaukynsipHbIC
miockocT. CBoMCTBA
B3aHMMHO
MePIEHIUKYISIPHBIX
IUIOCKOCTEH

[IpusHak
MEePIEHIUKYISIPHOCTU
IJIOCKOCTEM; Teopema o
MIPSIMOM NIEPECEUEHHUS
JIBYX TIJIOCKOCTEN
MEPIEeHIUKYISPHBIX
TPETbEU MIIOCKOCTH

n.i4

Mn.15

n.15

18.02.25

20.02.25

25.02.25

69

[IpssMOyTONBHBIN
napajuieJienumnen; Kyo;
U3MEPEHMS, CBOMCTBA
IIPSIMOYTOJIBHOTO
napajulesenunea

Mn.20

25.02.25

70

Teopema o nuaroHaiu
MPSIMOYTOJIBHOTO
napajenenunena u
CJIeACTBHE U3 HEe

.20

27.02.25

71

CrepeomeTpuueckue u
MIPUKIIAIHBIC 331a4H,

CBs3aHHBIC CO B3aUMHBIM

4.03.25




PACIIOJIOKCHHUEM IIPAMBIX
H IINIIOCKOCTH

72

IToBTOpEHuUE:
CKPEILMBAIOIINECS
IIpsIMBIE, NTapaJUICIIbHbIC
IIJIOCKOCTH B
CTaHJIapTHBIX
MHOTOTpaHHUKAX

4.03.25

73

74

[Tapa mapannenpHbIX
IIJIOCKOCTEN Ha
CKPEIIUBAIOIINXCS
MPSIMBIX, PACCTOSIHUE
MEXIy
CKPEIIMBAIOIIUMUCS
MPSIMBIMU B TIPOCTHIX
CUTYaIHsIX

PaccTosHue oT TOUKH A0
IIJIOCKOCTH, PACCTOAHUC
oT HpﬂMOfI J0 IINIOCKOCTHU

6.03.25

11.03.25

75

Beruucnenue paccrossHun
MEXIY
CKpELIUBAIOIIMMUCS
MPSIMBIMU C TIOMOIIBIO
NIEPIEHIUKYIISIPHON
IIJIOCKOCTH

11.03.25

76

TpéxrpanHslii yroi,
HEpaBEHCTBA TUIST
TPEXTPaHHBIX YIJIOB.
Teopema [Mudaropa,

n.17

13.03.25




77

78

TEOpEeMbl KOCHUHYCOB U
CHUHYCOB TUIST
TPEXTPAHHOTO yria
DneMeHTHI cheprIeCcKOM
TFE€OMETPUHU:
reojie3n4eckue JTMHUU Ha
3emuiie

KonTponbnas padota
"Vrnsl u paccrogHus"

18.02.25

18.02.25

79

AHanu3 KOHTPOJIbHOM
paboTHI.
Cucremaru3zanus 3HaHUN

"MHOrorpaHHuK 1 €ro
DJIEMEHTHI"

n.19

20.03.25

80

81

82

83

[Tupamuga. Bunbl
nupamu . [IpaBunbHas
npamMuaa
IIpusma. Ilpssmas u
HAaKJIOHHAs [IPU3MBI.
[IpaBunbHas npusma
[Ipsamon
napajuieIenuIe,
IIPSAMOYTOJIbHBIN
napaiesienunes, Kyo

Beinykiisie
MHOTI'OTPaHHUKH.
Teopema Ditnepa

M.21. n.22.

n.23

n.19

Mn.20

Mn.s.

1.04.25

1.04.25

3.04.25

8.04.25

https://resh.edu.ru/subjec
t/lesson/5866/start/2215 76/

https://resh.edu.ru/subjec
t/lesson/5443/start/2127 0/

84

Brimykiieie
MHOT'OTPaHHUKH.

N.5. nocne
n.23

8.04.25



https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/5443/start/21270/

Teopema Ditnepa.
[IpaBuibHbIE U
MOJTyTIpaBUJIbHBIE
MHOTOTPaHHUKHU

85

KontponsHas pabora
"MHoOrorpaHHuKu"

10.04.25

86

87

AHann3 KOHTPOJbHOU
paboTHI.
ITonsTue BexTOpa Ha

IJIOCKOCTH U B
MIPOCTPAHCTBE

CymMma BEKTOpOB

11 kn. N.1.

n.2

11 kn. N.1.

n.2

11kn .3

15.04.25

15.04.25

https://resh.edu.ru/subjec
t/lesson/4023/start/1493 52/

88

89

PasHocTh BekTOpOB

IIpaBumo
napajuiejenumena

11 kn.MN.3

11kn.N.3

17.04.25

22.04.25

90

YMHOKEHUE BEKTOpa Ha
YUCIIO

11 kn.N.4

22.04.25

91

Pasnosxenne BekTopa 1o
0a3ucy TpEx BEKTOPOB,
He JIeKaInX B OJHON
IIJIOCKOCTH

24.04.25

92

CkansipHoe
IIPOU3BEICHUE

29.04.25

93

Brruncnenue yria Mexay

BEKTOpaMH B
IIPOCTPAHCTBE

29.04.25



https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/4023/start/149352/

TpocTeiimme 3a1aun ¢ 6.05.25 https://resh.edu.ru/subjec

94 1 t/lesson/6404/start/1320
BEKTOpaMHU

55/

95 [Ipocreiimue 3anaum ¢ 1 6.05.25
BEKTOpaMHU

96 [Ipocreiimue 3anaum ¢ 1 8.05.25
BEKTOpaMHU

97 [Ipocreiimue 3anauu ¢ 1 13.05.25
BEKTOpaMHU

08 O060061eHue 1 13.05.25
cUCTEeMaTH3aInsI 3HaHWI

99 O0600111eH1E U 1 15.05.25
cucTeMaTu3auus 3HaHUI

100 HroroBas KOHTpOJIbHAS 1 20.05.25
pabota

101 Hrorosast KOHTpOIbHAS 1 20.05.25
paborta
006006 22.05.25

102 o0111eHUE U ) 1
cUcTeMaTu3alus 3HaHUI

OBUIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME



https://resh.edu.ru/subject/lesson/6404/start/132055/
https://resh.edu.ru/subject/lesson/6404/start/132055/
https://resh.edu.ru/subject/lesson/6404/start/132055/

11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Hara uudgposbie
Nen/m  Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl

1 [ToBTOopenue Tembl "KoopanHaTel BeKTOpa 1

Ha MJIOCKOCTH U B MPOCTPAHCTBE"
5 [ToBTOpenue Temsl "CkangpHoe 1

MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsbl "Bpruncinenue yria 1

MeX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1

MPOXOJISIIEH yepe3 ABE TOUKU"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1

YPaBHEHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOPMaJlb, 1

YpaBHEHHE IJIIOCKOCTH B OTPE3Kax
7 BextopHoe npousseneHue 1
3 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1

MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1

MIPOrpaMMUPOBaHHE
10 AHanUTHUYECKHE METO/IbI pacuéTa yria 1

MEXy MPSMbIMU B MHOT'OTPaHHUKAX
11 AHaJIUTUYECKHE METOBI pacuéTa yriia 1

MEX1y MJIOCKOCTSIMA B MHOTOTpaHHUKaX

OpMyJla pPacCTOSIHUS OT TOYKHU 10

12 o 1




IIJIOCKOCTH B KOOpAWHATax

HaXO)KI[eHI/Ie paCCTOHHI/Iﬁ OT TOYKH OO

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHuM OT TOUKH 710
IJIOCKOCTH B MPABUJILHON MTUPAMU/IE

15 KonrponbHas pabora "AHanutudeckas
reomeTpus”

16 CeueHnsi MHOTOTPaHHUKOB: CTaHAapTHBIC
MHOTOTPaHHUKHU

17 CeueHusi MHOTOTPaHHUKOB: METO/I CIIEZIOB
CeueHusi MHOTOIPaHHUKOB: CTaH/IapTHbBIE

18 IJIOCKOCTH, TIEPECEUEHUs IPSAMbIX U
IIJIOCKOCTEN

19 [TapannensHbie MPsMbIE U TUIOCKOCTH:
napajuleNIbHbIE CEYEHUS

20 [TapannensHbie MPsMbIE U TUIOCKOCTH:
pacy€T OTHOLIEHU
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

21 YTJIbI MEXK/1Y CKPELMBAIOIIUMUCS
MPSIMBIMUA
[leprnieHuKyNSIpHBIC TIPSIMbIC U

99 IJIOCKOCTH: CTaHJapTHBIE Maphbl
MEPIEeHIUKYJIAPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPUH MHOTOTPaHHUKOB
[leprieHIUKYNSpHBIC TIPSIMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MEepIeHIUKYIIIpax

24 [lepnieHIuKynApHBIE IPSIMBIE U




IIJIOCKOCTH . BBIYUCJICHUSA OJINH B
MHOTI'OI'paHHHUKaXx

25

26

27

[ToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 17151
Iomaaen, cooopaxeHust moa00us

[ToBTOpEHUE: MmIoIIaIU
MHOTOYTOJILHUKOB, (DOPMYJIBI 1151
TIomaae, COOOpakeHUS TOT00MS
[ToBTOpEHUE: IO N

MHOTOYTOJILHUKOB, (DOPMYJIbI JIJIs
ionaaen, cooopaxeHus moaoous

28

[Inomany ce4eHnii MHOTOI'PaHHHUKOB:
IJIOIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUsI MOA00MS

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TIJIOIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUs MOA00Us

30

31

Konrtponsnas pabdora "[loBropenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaienenumnena

32

3agaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiia

33

34

CrepeomeTpudeckue 3aauu, CBI3aHHBIE C
00BEMOM MPSMOYTOJIBHOTO
napasuleenumesaa

HpI/IKHaI[HBIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJIBHOTO

napajuiesienuneaa
35 OOBEM NpsAMOi TIPU3MBI
CrepeoMeTpuyecKue 3a7jauu, CBSI3aHHBIE C
36 ’
BBIUHCIICHHEM 00bEMOB IPSIMON TPU3MBI
37 [TpuknaaHble 3329, CBSI3aHHBIE C
00BEMOM MPSIMOI TPU3MBI
Brruncnenne 00bEMOB Tell ¢ TOMOIIBIO
38 ornpeaenéHHoro uaTerpana. O0bpém
HAaKJIOHHOM IPU3MBbI
Brruncnenme 00bEMOB Te ¢ TOMOIIBIO
39 onpeaenéHHoro uurerpana. O0béM
MTAPAMHU/IBI
40 ®opmyna 00béMa nupamuibl. OTHOILIEHUE
00BEMOB MUPAMUJI C OOIIUM YTIIOM
41 ®opmyna 00béMa nupamuibl. OTHOILIEHUE
00BEMOB MTUPAMU/I C OOIITUM yTIIOM
42 CrepeoMeTpHUyecKHe 3aJjauu, CBI3aHHbIE C
00bEMaMU HAKJIOHHOW MPU3MBbI
43 CrepeoMeTpuyecKue 3a7jauu, CBI3aHHBIE C
00BEMaMH MUPaAMUJIBI
[Tpuknagueie 3agaun mo Teme "OO0BbEMBI
44 Ten", CBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI
45 [Tpuxnanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MTUPAMUIBI
16 [Tpumenenne o0bEMOB. Brruncienne

pacCTodAHUA OO0 IMIIOCKOCTU




KonTponbras padota "O0béM

47 MHOTOIpaHHUKa"
Hunuuapudeckasi TOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Humaap. [psitMoit KpyroBOM HUIUHID.
[Tnomaap MOBEPXHOCTH UIUHIPA

50 Konunyeckast moBepXHOCTh, 00pa3yromiye
KOHMYECKOU MmoBepxHocTu. Konyc

51 CeueHue KOHYcCa MIOCKOCTBIO,
napajuieIbHOM TNIOCKOCTH OCHOBAHUS

50 VYceuénnblil konyc. M3o00paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOI MOBEPXHOCTH U
MIOJIHOW MMOBEPXHOCTU KOHYCa

54 [Tnomaae 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aau Ha

55 JI0KA3aTeJIbCTBO U BHIYUCIICHHE,
MMOCTPOCHUEM CEUEHUH IUITNHAPA, KOHyCa
CrepeomeTpuueckue 3aa4u Ha

56 JIOKa3aTeJIbCTBO U BEIYMCIICHUE,
MIOCTPOECHUEM CEYEHUH HUINMHAPA, KOHyCca

57 [IpuknanHele 3a1a4u, CBSI3aHHBIE C
ATUHIPOM

58 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C
MATUHIPOM

59 Cdepa u map




60

[epeceuenue cepsl 1 mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. By u n3o0paxenue mapa

61

[epecedenue chepsl U mapa ¢
iockocThlo. Kacanue mapa u cdepsr
IUIOCKOCTBI0. Bul 1 n300pakeHue mapa

62

63

VYpasuenue chepsl. [Lnomanp chepsl u e
qyacTten

Cummetpus cepsl U mapa

64

CrepeomeTpuueckue 3a1a4 Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOCHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3a1a4u Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHHH IIIOCKOCTHIO

66

67

[Ipuknannelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH HA TIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIE
o 00us

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalllCHUA U
MHOT'OIrpaHHUKOB

69

3agaum o Teme ""Tena U MOBEPXHOCTH
BpamieHus"

70

3anauu o teme "Tena U MOBEPXHOCTH
BpaieHus"




71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O0béM mumuHIpa. Teopema 06 00bEMe
MPSIMOTO LUJIMHAPA

Brruncnenne 06bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. OobéM
KOHYycCa

IImowmanu OOKOBOU U IOJIHOK
MOBEPXHOCTU KOHYCa

75

CrepeomeTpuuecKkue 3aa4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00bEMOB IIWIIMHIPA,
KOHYyca

76

77

78

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI 1
TIJTOIAIM TTOBEpXHOCTEN Ten"

OOBEM 1mIapa U MapoBOro CEKTOPA.
Teopema 06 06véme mapa. [Inomans
cdepsl. CTepeoMeTprUECKHE 33/1a4H,
CBSI3aHHBIC C BEIYHCICHUEM 00BbEMOB
Imapa, IapoBOro CErMeHTa 1 MapoBOro
CeKTopa

[Tpuknanueie 3ana4n o Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IL1apa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
IJIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOI00HBIX TEJ

79

[Tono6HbIE TeNa B MPOCTPAHCTBE.
N3menenne o0wEma mpu moo0uu.
CrepeoMeTpuuecKre 3a7auu, CBI3aHHBIE C




BbIUUCIIEHHEM 00BEMOB Tel U TUIOMIAeH
MOBEPXHOCTEH

80

81

82

KonTponbras padora "Ilnomanu
MMOBEPXHOCTH U O0BEMBI KPYTIIBIX TN

JIBmxenust npoctpancTBa. OToOpaskeHusl.
JIBrokeHus u paBeHCTBO duryp. Oo6mme
CBOICTBA ABMKEHUI

Bupl nBukeHnil: napamienbHbIN
MePEHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
npsAMOi

83

[IpeoOpazoBanus nmomoowus. [Ipsmas u
cdepa Diinepa

84

85

FGOMeTpI/I‘IeCKI/Ie 3ala4i Ha MPUMCHCHUC
JABUKCHU S

KonrtponbHas pabora "BekTopsl B
pocTpaHcTae”

86

Ob6o61matomiee nopropenue 11 nonsaruii u
MeTOA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3alUsl 3HAHU:
"ITapannenbHOCTh NPSAMBIX M IUIOCKOCTEH
B IIpOCTpaHcTBE"

87

Ob6o61matomiee nopropenue 11 nonsaruit u
METO0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHUI:
"BexTopsl B mpocTpaHcTBe"

88

Ob6o6mmatomiee nopropenue 11 nonsaruit u
MeTO0B Kypca reometpun 10-11




KJ1aCCOB, CUCTEMaTH3allMs 3HAHMIA;
"BekTopsl B mpocTpaHcTae"

89

Oo6o6maromee nmoBTopenue 11 nmoHsATHH U
MeTOJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTH3allus 3HAHWI:
"O6beM MHOTOTpaHHUKA"

90

91

92

93
94

O6o0maromiee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reometpun 10-11
KJ1aCCOB, CUCTEMaTH3alIMs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o6matomiee mopropenue 11 nonsaruii u
METOJIOB Kypca reometpuun 10-11
KJ1aCCOB, CUCTEMaTH3alIMs 3HAHMIA:
"[Tmomany MOBEpXHOCTH U 0OBEMBI
KpyrJbix ten"

O6o06maromiee noropenue 11 noHsATuit 1
METO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIIMsI 3HAHMIA:
"[Tmomany MOBEPXHOCTH U 0OBEMBI
KpyIJibIX Ten"

Hrorosas KOHTPOJIbHAsA pa60Ta

Wrorosas koHTpoJIbHAs paboTa

95

[ToBTOpeHue, 06001IEeHNE 1
cHCTEMaTH3aInsI 3HAaHUH

96

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HAYyK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B Pa3BUTHH
COBPEMEHHBIX MH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

98

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HAayKU U €€ pojb B Pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pa3BUTHS CTEPEOMETPHUH KaK
HAYKU U €€ pOJIb B Pa3BUTUH
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

100

Hcropus pa3BUTHS CTEPEOMETPHUH KaK
HAYKU U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX UHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pa3BUTHS CTEPEOMETPUU KaK
HAyKU U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




YUYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

Marematuka: Anre6pa u Hadajga MaTeMaTHIECKOTO aHanu3a, reoMeTpus , 10 kimacc/ Mep3msk
A.T"., Homuposckuii J[.A., [TonsikoB B.M.; mox pexakmueii [Togonsckoro B.E., O6mecTBo ¢
OrpaHMuYeHHON 0TBETCTBEHHOCThIO M3natenbckuii nentp «BEHTAHA-I'PA®»; AkninmonepHoe
obuiectBo «M3narenscTBO «lIpocBemnienue»

* Maremaruka: Anre6pa ¥ Hadyaja MaTeMaTHYECKOro aHaau3a, reomerpus, 11 kmacc/
Mepzmsk A.l'., Homuposckuii JI.A., [TonsaxoB B.M.; nox penakuueit [Togonsckoro B.E.,
OO61ecTBO ¢ orpaHM4eHHOM oTBeTcTBeHHOCTHIO M3naTensckuil nentp «BEHTAHA-I'PA®Dy;

AxunonepHoe obmectBo «M3narenserBo «IlpocBemenne»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

Marematuka : anreOpa U Hayajla MaTeMaTHYECKOTO aHallu3a, reoMeTpust. ['eomeTpusi.
Yrinyonénnsiit yposens : 10 kiace : meroauueckoe nocodue / E. B. bynko, A. I'. Mep3sik, B.
b. IMonmonckwuii, M. C. SIkup. — M. : Benrtana-I'pad, 2020.

Matemaruka : anredpa ¥ Hadyaja MaTeMaTUYECKOr0 aHaIu3a, reoMeTpus. I eomerpusi.
VYrany6nénnsiit ypoens : 11 kiace : meronuueckoe nocobue / E. B. bytko, A. I'. Mep3isik, B.

b. ITononckuii, M. C. Skup. — M. : Benrana-I'pad, 2020

HOUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET

1) ITencoset, matemaruka http://pedsovet.su/load/135

2) Yuurensckuit nopran. Matematuka http://www.uchportal.ru/load/28

3) Vpoku i yuuTesst MaTeMaTHKH, anreOpsl, reomerpun http://www.uroki.net/docmat.htm

4) EqunHast KoJUTeKIs 00pa3oBaTeIbHBIX PECYPCOB.

— Pexxum nocryna: http://school-collection.edu.ru/

5) ®enepanbHbli HEHTP UHGOPMAIIMOHHO — 00Pa30BaTEIbHBIX PECYPCOB.

— Pexxum nocryna: http://fcior.edu.ru
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