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MNOACHUTEJBHASA 3AIINCKA

PaGouas nporpamma yueOHOTO0 Kypca «['eoMeTpus» mpoQuIbHOTO YPOBHS JIJIs
oOyuaroruxcs 10 — 11 kimaccoB MBOY «Jluneit Nel» paspadoTtana Ha ocHOBE:

o ®denepallbHOIO TOCYAAPCTBEHHOIO 00pa30BaTEIbHOTO CTAHIAPTa CPEIHETO
oOmiero obpazoBanusi ¢ u3MeHeHusiMu ot 12 aBrycra 2022 roga npuka3 Ne
732, ¢ yu4éTOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUU, MPEIBIBISIEMBIX K
MaTeMaTUYeCKOMY 00pa30BaHUI0, U TPAAUILIUA POCCUIICKOTO 00pa30BaHMUS.

o OdepepanbHON 00pa30BaTENIbLHON MPOTPAMMBI CPETHETO 00IIEro 00pa30BaHuUs
(omoOpena perreHueM ¢eaeparbHOr0 Y4eOHO-METOAMYECKOTO 00bETMHECHUS
1o 00mEeMy 00pa3oBaHuo, IPOTOKOJ OT 18 mast 2023 r. Ne -371).

e Peanuzanmsi  nmporpamMMmbl  00€ClEUMBAET  OBJAJEHUE  KIIOUEBBIMU
KOMITCTCHIIUSIMHM,  COCTaBIIIIOIIMMH ~ OCHOBY JUISS  CAaMOPasBUTHS U
HEIPEPHIBHOTO 00Pa30BaHus, IEIOCTHOCTh OOUIEKYIHTYPHOTO, TMYHOCTHOTO
Y TI03HABATEILHOTO PA3BUTHUS IMYHOCTH 00YUAIOIIIUXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

[lenb ocBoeHus nmporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yriryOnéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAJIbHBIX CIIOCOOHOCTEN 00yUaIOIUXCs IPU U3YUEHUN
r€OMETPUHU, KaK COCTaBJSIONIEH TMpeAMeTHOM obmactu «Marematuka U
uH(popMaTHKa» yepe3 odecrnedeHre BO3MOKHOCTH MPUOOPETEHUS M UCTIOJIb30BAHUS
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, CIIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOUMBIX JIJIs1 YCIIEITHOTO MPO¢eCCHOHATBHOTO 00pa30BaHusl, CBI3aHHOTO C
UCIIOJIb30BaHUEM MATEMATUKH.

[IpropuTeTHBIMM 3alayaMy Kypca TeOMETpUHM Ha YriayOJIEHHOM YpOBHE,
pPaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne NPEACTABIEHUS O T€OMETPUN KaK YaCTH MHUPOBOM KYJIBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHHE TMPENCTAaBICHUS O TMPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEMIIMX MaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATh U U3y4aTh
pa3HbI€ SBJICHHS OKPY>KAIOLIEr0 MUpa, 3HAHUE MOHATHUITHOTO armapara no pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHE  YMEHHUS  BJIQJIeTh ~ OCHOBHBIMH  TOHSTHSIMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMHM CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOTIOTPAaHHUKM M Te€Ja BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;



(dbopMupoBaHHE TMOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTO MOCTPOEHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHHME TMOHWMAHUS POJM AKCUOMATHUKHU TPHU
IIPOBEJCHUN PACCYKIACHUM;

dbopMHpoBaHUE yMEHUS BIAJETh METOJAMHU JO0KAa3aTeNbCTB W aJITOPUTMOB
pELIEHUs], YMEHUS UX IPUMEHSATh, TPOBOJNUTH 10KA3aTEIIbHBIE PACCYKIACHUS B XO/I€
pELICHUs] CTEPEOMETPUYECKHX 3a7a4 M 337a4 C MPAKTHYECKUM COACPKAHUEM,
dbopMupoBaHHE TIPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUHU MaTEMaTUYECKUX YTBEPKIECHUN U POJIM AKCHOMATHUKH B MTPOBEJICHUU
JNETyKTUBHBIX PACCYXKICHUN;

pa3BUTHE M COBEPUICHCTBOBAHME MHTEJUIEKTYalIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM 00yUaroIMXCsl, MO3HABATEIbHOW aKTUBHOCTH, UCCIIEIOBATEILCKUX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, UHTEpPECAa K U3YUEHUIO TEOMETPUU;

¢opMupoBanre (yHKIMOHAIBLHOW TIPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUM:
YMEHHsI pacro3HaBaTh IPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX >KMU3HEHHBIX CUTYALMSIX W MPU U3YUEHUU JIPYTUX
y4eOHBIX MPEIMETOB, MPOSBJICHUS 3aBUCUMOCTEd U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYAllMid, HCCJIEIOBAHUS MOCTPOEHHBIX MOJENEH,
WHTEPHPETALNN [TOITYYEHHBIX PE3YJIBTATOB.

OCHOBHBIMH CO/IEpKATEIbHBIMU JIMHUAMU yueOHOro Kypca «['eomerpusp» B
10-11 «xmaccax sBisarOTCsa: «lIpsMble W IUIOCKOCTH B TPOCTPAHCTBE,
«Mmuororpannukn», «Tema BpameHus», «BekTopsl M  KOOPAWHATHI B
IIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
HOHSTUSAMWY, PEIIEBAaHTHBIMU T'€OMETPUH Ha YIIyO0lIEHHOM ypoBHE 00yueHus B 10—
11 knaccax, OTHOCUTCSI KO BCEM COJEP>KATEJIbHBIM JIMHUSAM Y4e€OHOro Kypca, a
bopMHpOBaHUE  JIOTMYECKUX yMEHUH  pacmpenensercs He  TOJbKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOyuenus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHus denepanabHoil pabodyeit
POrpamMMbl, pacnpeleN€HHbIM MO TojJaM OOy4YeHHs, CTPYKTypHUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOMPOCaM O0y4aroIIrecs
oOpaliajuch  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
reOMETPUYECKUMH MOHATHUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MMOCTYNATENBHO, C
cOOJII0ICHHEM TIPUHIUIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJCTABICHUN 00yUalOIUXCs, pACIIUPSL U YIIIyOJIsis
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon k M3y4EHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ycnoBus qns  guddepeHnmanuu  OOydeHHS,  ITOCTPOCHMS
WHAMBHUIYAIbHBIX 00pa30BaTENbHBIX MpOrpaMM, oOOeCneunuTh yrayOnéHHOe
M3Y4YEHHUE T€OMETPUH KaK COCTaBIIsAIOIIEH yueOHoro nmpeamera «MareMaTukay;



MOJITOTOBUTH OOYYAIONIMXCS K MPOJOJDKCHHIO HM3yYeHUS MaTeMaTHKH C
yaéToM BBIOOpa Oymymiel mpodeccun, obOecreunBas MPEEMCTBEHHOCTh MEXIY
oOuM 1 IpoecCHOHaTLHBIM 00Pa30BaHUEM.

Ha wu3yuenue yueOHOro kypca «l'eomerpusi» Ha YriayOJEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kmacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJIeINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsAMBIX B IMPOCTPAHCTBE: IIE€pECEKaroluecs,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsMeIX. [lapannenpsHOCTh MPSAMBIX U INIOCKOCTEN B POCTPAHCTBE: MapaJLJICIIbHbBIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
U 1ockocTH. [lapamienbHoe W LEHTpaJbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMU B IIPOCTpAaHCTBE. [lapayieIbHOCTh IJIIOCKOCTEN: HapasulesibHbIC
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MApAJUICIABHBIE W IEPIEHAUKYISAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI HA MIIOCKOCTh. [leprneHaAnKyIspHOCTh
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema 0 TpéEx
MEPIICHIUKYJISIPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIOJI, IMHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHbIi 1 MHOTOTPAHHBIE YTJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yriia. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIu1a. TeopeMbl KOCUHYCOB M CUHYCOB JUJIsl TPEXTPAHHOTO yTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAsi MPU3Mbl, OOKOBasi U MOJHAs MOBEPXHOCTh MPU3MBI.
[Tapaiutenenume s, TpsAMOYTOJIbHBIN MTapaJIEICUNE U €r0 cBoMicTBa. KpaTuanime
MyTH Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHAas
teopema [ludaropa. [lupamuaa: nN-yronbpHas nupaMmujia, MPaBUIbHAS U yCEUEHHAS
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel MNpaBWIBHOM NUPaMUIBbL.
[IpaBriibHBIE MHOTOTPDAHHUKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAs MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Kyo. [Ipeacrasnenue
O MPABUJIBHBIX MHOTOTPAHHUKAX: OKTA3AP, JOJECKA3AP U UKOCADIP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJIbL
[Tnomanpe OOKOBOM MOBEPXHOCTHM U IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsiMOU 1pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH MPABWIBHOW IMHUPAMHIBI, TEOPEMa O
IJIOIIAIA YCEUYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NapaJuIeNeNue d, CUMMETPUs NPABWIBHBIX IPU3M, CHMMETpHUS IPABHIBHON
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHUE BEKTOpa Ha
yyrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O paslIoKEHUM BEKTOpa II0 TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. IIpsmoyronmpHasgs cucrtema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IMIMHIPUYECKAss TMOBEPXHOCTh, KOHUYECKass TOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosnioxkenue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummetpust chepsl U mapa.

O0béMm. OcHoBHBIE CBoOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPaMHUIbl 1 KoHyca. O0BEM I1apa U mapoBOTro
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipu3ma, BmmcanHas B
UJIMHAP, OMHCAaHHAs OKojo muiuHapa. Ilepecedenne cdeppl u 1mapa c
mIockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHATHE MHOTOrpaHHHKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chepbl U e€ yJacTe.
[Tonobue B mpoctpanctBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubix ¢uryp. IIpeoOpazoBanue momoOus, romorteTs. Permienue 3amad Ha
IJIOCKOCTH € UCTIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHuE ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIJIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUYEHUI: METOJ| CIE0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NEpEHOCa
CEKYILEH IUTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. I[IpsAMoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. KoopaunaTel BekTopa. PasnoikeHne BeKTOpa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBH:KeHHSI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHuss U paBeHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUN. Buabl JBWXEHUN: TapauiebHBIM MEPEeHoC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT IPSMOM.
[IpeoOpazoBanus nogodus. [psmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBJICHUN, MPOLEIYp
IpaXJIaHCKOTO  oOmiecTBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSIIEMY POCCUNWCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOro Hapoaa, chopMHUpPOBAaHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JTOCTHKEHUN HAYKH U AESITEIbHOCThIO YUYEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KJI€HU, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM aCTeKTaM Pa3IN4HbIX BUAOB UCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3uvecKas aKTUBHOCTH), (PU3NYECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBIOOP
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUHU IPAKTUYECKUX 3a/1ady MaTeMaTU4eCKOW HAPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3agad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOI1IECTBEHHOM MPAKTUKH, TOHUMAHNE MAaTEMaTUYECKOM
HayKH Kak cepbl YeITOBEUSCKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUUIS. pa3BUTHUSI IMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJbTYpPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH IPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECCTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSATUN, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIUPOBAThH
OTpeieSICHUs TIOHITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCUPUKaIIy,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylnupoBaTh U  MOPeOOpPa3OBBIBATH  CYKICHHS:
YTBEPJUTEIbHbBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTECPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JIeJIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee TOAXO AN C YUETOM CaMOCTOSATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN IKCHEPUMEHT, UCCIIEIOBAaHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, HWCCIENOBaHUS, OLIEHUBATh  JIOCTOBEPHOCTH
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMIPOC | TSI PEIICHUS 3a/1a4H,

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEJISIMA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIeHUs 3aJayu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJayd, BBICKA3bIBaTh WJEH, HAICJICHHBIE Ha TIOHUCK
peleHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUII U MBICIHMTEIBHBIX MPOLECCOB, UX PE3YJIbTaTOB, BIAJETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEJILCTB, JIAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOTHATH CBOIO YaCTh PAOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEpUsM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K kxonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATHUSMHU, CBS3aHHBIMH C yIJlaMd B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpAas  OCHOBaHUS IS
KJIacCU(pUKaLUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBS3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
IPOEKTUPOBAHKE (PUTYp HA INIOCKOCTb, BBIIIOJIHATH U300pakeHus puryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHSI MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIAa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (POPMYJT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh 1 IJIIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUS HAJl BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUW U
HaXO0XKJEHUE FEOMETPUUYECKUX BEIMYNH, IPUMEHSISI U3BECTHBIE METOIbI IPH
pEelIeHN MaTEeMaTUYECKUX 3a/ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeOoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HAa TNPAKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAJbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIC MOHSTHUS B
mpolecce IMOMCKA  pelleHusT MaTeMaTU4yecku  CcQOopMyJIMpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEAlbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH M TEopeM, ammapara ajreOpbl, pelarb MPakTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K koniy 11 kinacca oOyyaronuiicss HAy4uTCs:



CBOOOJIHO ONEPUPOBATh MOHATHUSIMHU, CBSI3aHHBIMU C IUIMHAPUYECKOMH,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacro3HaBaTh Tejla BpalleHus (LUUIUHAP, KOHYC, cdepa u Imap) |
OOBSICHATH CTIOCOOBI MOYYESHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHMUS,
T€OMETPUYECKHX TEJ C IPUMEHEHUEM (POPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUS MEXKY TUIONIAISIMU MOBEPXHOCTENH U 00bEMaMU
ITOTO0OHBIX TEN;

n300pakaTh u3y4yaembie (UTYPBI, BBIIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BPAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pelaTh TEOMETPUUECKUE 3a/1a41 HA BBIYMCIICHUE YIJIOB MEK/1y PSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIIEHUE PACCTOSTHUNM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUN,

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapajuienbHO U MEPHEHIUKYJIISPHO OCH), CEUYCHUS KOHYca (MapaijieabHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIEJ0B, METOA
BHYTPEHHETO IIPOEKTUPOBAHUSI, METO/I IEPEHOCA CEKYIIEHN TIIOCKOCTH;



JTIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKIACHUS;
MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB PpEUIeHHs, €CIU YCIOBHUSA
PUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHUN W
HaXOXKJECHUE TEOMETPUICCKUX BEITMYUNH;

MPUMEHSTh MPOTPAMMHEBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CHCTEMBI TIPH PEIICHUH CTEPEOMETPHUSCKUX 3a/1a4;

PUMEHSTH MOTYYCHHBIC 3HAHUS HA MPAKTHUKE: CPAaBHUBATh, aHATTM3UPOBATH
U OLICHWBaTh peadbHbIC CHUTYallMd, MPUMEHATh H3yUYEHHBIC TOHSITHSA,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHICCKU
chopMyIMPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTyallud Ha
SI3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNI C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3aJ1ayd, CBSI3aHHBIE C HAXOXKICHUEM TE€OMETPUUICCKUX
BCITNYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTallax Pa3BHTHS TEOMETPHUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMmblI Bcero Kontpoausie | Ipaxtireckue o0pa3oBaTejIbHbIE
padoThI padoThI pecypebi
1 BBenenue B ctepeoMeTpuio 20 1
5 B3aumMHoe pacrionoxeHue npsMbIX B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B 3
IIPOCTPAHCTBE
4 [eprieHAUKYISIPHOCTH MPSMBIX U o5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYriel 1 paccTosTHUS 16 1
MHororpanHuKu 10 1
BexTops! B mpocTpaHcTBE 12
3 HOBTOPGHI/IG, o0o011eHue U cucTeMaTh3anus 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne i/ I:::FD;:::;::[M PAsiIelIon H Tem Beero Kontposbubie | IlpakTHueckue E)I;P;(le)::::}BaI:;)ILHLIe
padoThI padoThI pecypesI
1 AHaMTHYECKass TEOMETPHS 15 1
5 [ToBTOpEHME, 0606HICHI:IG u 15 1
CUCTEMaTH3aIUs 3HAHUH
OOBEM MHOTOTpaHHUKA 17
Tena BpameHus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JIBrokeHUs 5 1
7 [ToBTOpEHuUE, 06o6meHI:Ie u 17 5
CUCTEeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcer | KoHTpPOJBLHBI
0 e padoThbI

IIpakTuyeckn
e padoThbI

Jara
U3YYeHH
|

DJleKTPOHHBIE U(PPOBBIE 00pa3oBaTelbHbIE
pecypcsl

OcHOBHBIE
npaBuia
M300paKCHHS Ha
pPHUCYHKE
TUIOCKOCTH,
napauIeIbHbIX
TPSIMBIX
(oTpe3koB),
CepeIMHBI OTPEe3Ka

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

TlonsTus
CTEPEOMETPHUU:
TOYKa, TIpsMas,
TJIOCKOCT,
MIPOCTPAHCTBO.
OcHOBHbIE
npaBuIIa
M300paKeHus Ha
pPHUCYHKE
TUTIOCKOCTH,
napajuIeIbHbIX
IPSIMBIX
(oTpe3koB),
CEpeIUHBI OTPEe3Ka



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

IToasarus:
nepeceKaronmecs
IUIOCKOCTH,
repeceKaronmecs
npsiMasi u
IUIOCKOCTb;
MOJIYNPOCTPAHCTB
o

MHoOrorpaHHuKH,
n300paxeHue
MPOCTEUIINX
MPOCTPAHCTBEHHBI
X quryp,
HECYILIECTBYIOIINX
00BEKTOB

MHoOrorpaHHukH,
n300paxeHue
MIPOCTEUILINX
IIPOCTPAHCTBEHHBI
X ¢uryp,
HECYILIECTBYIOIINX
00BEKTOB

AKCHOMBEI
CTEPEOMETPUHU U
NepBbIE CIECTBUS
W3 HUX

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

AKCHUOMEI
CTEPEOMETPUHU U



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

MECPBLIC CIICACTBUA
U3 HUX

AKCHOMBI
CTEPEOMETPUHU U
NIepPBbIC CIECTBUS
n3 HuX. CrocoObl
3a/IaHUS TIPSIMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE.
O0603HaueHUS
TPSIMBIX |
IUIOCKOCTEi

N300paxkenue
CeYeHNN
NUpaMUJIbl, KyOa 1
NIPU3MBI, KOTOPBIE
MPOXOJAT uepe3
ux péodpa.

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

10

N3o6paxkenue
CEYeHNN
NUpaMUJIbl, KyOa 1
IPU3MBI, KOTOPBIE
IIPOXOJAT uepe3
ux péodpa.

11

Meton cnenoB s
MOCTPOEHUSA
ceueHuu

12

MeTton ciienoB i
MOCTPOCHUS



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

CEUYCHMI.
CBolicTBa
nepeceueHmit
MIPSIMBIX U
IUIOCKOCTEH

13

IToctpoenue
CEUYEeHUI B
nupamue, Kyoe
o TpEM TOUYKaM
Ha péOpax.
Coznanue
BBIHOCHBIX
YepTEeKEN U
3alUCh I1aroB
MOCTPOEHUS

14

[TocTpoenue
CEYeHU! B
nupamuse, Kkyoe
10 TPEM TOYKAM
Ha péOpax.

15

ITocTpoenne
CEe4YCHU! B
nupamue, Kyoe
10 TPEM TOYKAM
Ha péOpax.
Coznanue
BBIHOCHBIX
YepTekKEN U




3aIllicCh 11aroB
IMOCTPOCHUA

16

IToBTOpenue
MJIaHUMETPUH:
Teopema o
MPONOPLUUOHAIIBH
BIX OTPE3KAX.
IToxoOue
TPEYTrOJIbHUKOB

17

[ToBTOpEeHUE
IJIAaHUMETPUHU:
Teopema
Menenas. Pacuerst
B CECUCHMSIX Ha
BBIHOCHBIX
yepTexKax.
Hcropus pazsurus
MJIAaHUMETPUH U
CTEpEOMETPUHU

18

KoHTtponbHas
pabota "AKCHOMBI
CTEPEOMETPUH.
Ceuenus"

19

Bzaumuoe
pacroyioxeHune
NpSIMBIX B
MIPOCTPAHCTBE.
[TapannensHble
npsiMbIE B

https://resh.edu.ru/subject/lesson/6133/start/



https://resh.edu.ru/subject/lesson/6133/start/

MIPOCTPAHCTBE.
Teopema o
CyILIECTBOBaHUU U
€IMHCTBEHHOCTHU
pAMO
napajieabHON
JTAHHOM IIPSIMOW,
MPOXOISIICH
4yepe3 TOUKY
MPOCTPAHCTBA U HE
JIeXxKalen Ha
JTAaHHOU MPSIMOiA.

20

Jlemma o
MepeCeUeHUH
napajuieIbHbIX
MPSIMBIX
MJIOCKOCTBIO.
[TapannensHOCTH
TpeX NMPSIMBIX.
Teopema o Tpéx
IapajuIeIbHBIX
MPSIMBIX.

21

[TonsTHsA:
NapaJyIeIbHOCTh
psIMON U
IIJIOCKOCTH B
IIPOCTPAHCTBE.
IIpu3naxk
MapaJuIeJIbHOCTH




IPSIMOH U
IJIOCKOCTH.
CaoiicTBa
NapajuieIbHOCTH
pAMON 1
MJIOCKOCTH

22

[TapannensHOE
IIPOEKTUPOBAHHUE.
OcHOBHbIE
CBOMCTBA
[IapaJIEIbHOTO
POEKTUPOBAHHUS.
N3o6paxkenue
pasHbIX uryp B
napajuieJIbHON
IIPOEKLIAN

23

CxpemuBaromuecs
IpsIMBIE.
IIpusnaku
CKPEIINBAIOIINXCS
npsaMbIX. Teopema
0
CKPELIMBAOIINXCSA
IPSIMBIX
[enTpanbHas
MPOEKIINSL.

24

VYriel ¢
COHaNpPaBJICHHBIM
Y CTOPOHAMHU.




Yron mexny
MIPSIMBIMU

25

3amaun Ha
JI0Ka3aTelIbCTBO U
HCCIIeIOBaHUE,
CBSI3aHHBIE C
PacIoI0KeHHEM
PSIMBIX B
IIPOCTPAHCTBE

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

26

I'eomeTpuyeckue
3aJ1a4M Ha
BBIYMCIICHHUE U
JI0Ka3aTelIbCTBO,
CBSI3BAaHHBIC C
MapauieIbHOCTHIO
HpHMI)IX nu
IJIOCKOCTEH B
MIPOCTPAHCTBE

27

[TocTpoenue
CEUeHU,
MPOXOJISIIETO
qyepe3 JaHHYIO
IpSIMYIO Ha
yepTexe U
NapauIeIbHOTO
JIpYrou mpsiIMOM.
Pacuér
OTHOILICHUN



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

28

[TapamiensHas
TPOCKITHS,
IpUMEHEHUE JITIS
MIOCTPOCHHSI
cedyeHHH KyOa u
napaienenumesa.
CaoiicTBa
napaienenunea
Y TIPU3MBI

29

[TapamiensHbie
IUIOCKOCTH.
[Ipu3naku
napauieIbHOCTH
JBYX IJIOCKOCTEMN

30

Teopema o
MapauiebHOCTU U
€IMHCTBEHHOCTH
IIJIOCKOCTH,
MIPOXOIAIIEH
4yepe3 TOUKY, He
MPUHAJISKALLY IO
JTAaHHOW MJIOCKOCTH
Y CIIEJCTBUS U3
HeE

31

CBolicTBa
napauIeTbHbIX
IUIOCKOCTEH: O
napauieIbHOCTH
MIPSIMBIX




NepeceueHus npu
MIePECCUCHHH JIBYX
napauieIbHbIX
IUIOCKOCTEH
TpeTbeit

32

CBolicTBa
napajieabHbIX
IIOCKOCTEMN: 00
OTpe3Kax
NapajieabHbIX
MPSIMBIX,
3aKJII0YEHHBIX
MEXIY
napajuieIbHbIMU
IUIOCKOCTSIMH; O
IepECEUYCHU N
IPSIMOM C IByMs
napasuieIbHbIMU
IUIOCKOCTSIMH

33

IToBTOpeHue:
TeopeMa
[Tugaropa Ha
IUIOCKOCTH

34

IToBTOpeHue:
TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO
TPEYroJbHUKA




35

CgoiicTBa Ky0a u
IPSMOYTOJIBHOTO
napaJuleenuneaa

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

36

Brraucnenue aimH
OTPE3KOB B KyOe 1
MPSMOYTOJIbHOM

napasuiesienuIe e

37

[IepnieHauKyIIsIpHO
CTb IIPSIMOM U
IJIOCKOCTH.
[Tpuznak
NEPIEHIUKYJISPHO
CTH IIPSIMOM U
IIJIOCKOCTH

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

38

IlepnenaukynspHoO
CTb IIPSAMON U
IIJIOCKOCTH.
[Ipn3nak
NEePIEHIUKYIISIPHO
CTH IIPSIMO U
IUIOCKOCTH

https://resh.edu.ru/subject/lesson/4757/start/2056
6/

39

Teopema o
CYILLIECTBOBaHUH U
€MHCTBEHHOCTH
IPsIMOH,
MIPOXOISIICH
4yepe3 TOUKyY
IIPOCTPAHCTBA U



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/4757/start/20566/
https://resh.edu.ru/subject/lesson/4757/start/20566/

NepHEHIUKYISIPHO
U K IIJIOCKOCTH

40

ITmockoctu n
HMEPHEHIUKYIIAPHBI
¢ UM HpSIMBIe B
MHOTOI'PaHHHKAX

41

ITmockoct n
HNEPHEHIUKYIIAPHBI
¢ UM Hp?[MI:Ie B
MHOTOT'PaHHHKAX

42

[Iepnennukymnsp u
HAaKJIOHHASI.
[TocTpoenue
NEPIIEHIUKYIIApa
13 TOYKH Ha
IPSIMYIO

43

[Iepnenpukynsp u
HaKJIOHHAS.
ITocTpoenue
NEPIEHUKYIIApa
13 TOYKH Ha
IPSIMYO

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

44

Teopema o Tpéx
HEePIEeHANKYIIIpax
(mpsimast u
oOpatHasi)

45

Teopema o Tpéx
HEPHEHINKYIIApaX



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

(mpsimas u
obpatHas)

46

Yron mexny
CKpELIUBAIOIINMHI
Csl IPSIMBIMU

47

ITonck
NepHEHINKYIISIPHBI
X TIPSIMBIX C
ITOMOIIILIO
NepPHEHANKYISIPHBI
X IUIOCKOCTEH

48

OproroHanbHOe
IPOEKTHPOBAHUE

49

[TocTpoenue
cedeHuil Kyoa,
MPU3MBI,
IIPaBUIILHON
MIUPAMHUJIBI C
MIOMOLLIBIO
OPTOrOHAJILHOU
IIPOEKLUU

50

[TocTpoenue
ceueHuit kyoa,
IIPU3MBI,
[IPaBUIILHOMN
UPAMHUJIBI C
IIOMOUIBIO
OPTOTrOHAJILHOU
IIPOEKLIAN




51

Cummerpus B
IIPOCTPAHCTBE
OTHOCHUTEIIBHO
IJIOCKOCTH.
ITnockocTtu
CUMMETpUH B
MHOTOTpaHHHUKaX

52

[Tpuznak
NEepPHEHIUKYISIPHO
CTH IIPSIMOM U
IIJIOCKOCTH KaK
CJIEICTBUE
CUMMETpUHU

53

[IpaBunbHBIE
MHOTOTPAHHUKH.
Pacuér
paccTosiHUM OT
TOYKH 0
IIJIOCKOCTH

54

IIpaBunpHbIE
MHOTOTPaHHUKH.
Pacuér
pPacCTOSIHUM OT
TOYKH JI0
IIJIOCKOCTH

55

CriocoOBl
OITYCTUTH
HEPHEHINKYIAPHI:
CI/IMMeTpI/ISI, CcABUIr




TOYKH IO
napasieIbHON
pAMO

56

Casur 110
HeMapaJIeIbHOU
MPSMOM,
U3MEHEHHE
paccTosaHui

57

Kontponbnas
pabora "B3aumHoe
pacrnoiokKeHue
HPSIMBIX U
IJIOCKOCTEN B
npoctpaHcTae”

58

IToBTOpEHMUE: yroa
MEXy NPSIMBIMHU
Ha IIJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJIBHOM
TPEYTOJIbHUKE,
TeopemMa
KOCUHYCOB

59

IToBTOpEHME: yroma
MEXIY
CKPEIIUBAIOIIMA
Csl IPSMBIMU B
IIPOCTPAHCTBE

60

I'eomeTpuyeckue
METO/IbI




BBIYUCJICHUSA yIJIa
MECXAYy MpsIMbIMHA B
MHOTI'OI'PaHHHUKax

61

JIByrpaHHBIN yroJI.
CaoiicTBO
JIMHEWHBIX YIJIOB
JIBYT'PaHHOIO yIJia

https://resh.edu.ru/subject/lesson/6063/start/2112
o/

62

[IepnienquKkysipH
BI€ IJIOCKOCTH.
CBolicTBa
B3aMMHO
NepHEHANKYISIPHBI
X MJIOCKOCTEHN

63

ITpusnax
NEPIEHIUKYIISPHO
CTH IIJIOCKOCTEM;
Teopema O IpsMoi
NepeceyeHus IByX
IIJIOCKOCTEMN
NEePIEeHIUKYISPHBI
X TpeTbei
IIJIOCKOCTH

64

IIpssMOyTONBHBIN
napaeenumnes;
Ky0; U3MEpeHus,
CBOMCTBa
IPSIMOYTOJIBHOTO
napajuiejenunena



https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6063/start/21120/

65

Teopema o
JMaroHaIu
IPSAMOYTOJIBHOTO
napajenenunena
U CIIE/ICTBUE U3
Hee

66

CrepeomMeTpHueck
ue ¥ MPUKIIAJIHbIE
3a/1a4d,
CBSI3aHHBIE CO
B3aMMHBIM
pacroyioKeHueM
TPSIMBIX |
MJIOCKOCTH

67

[ToBTOpeHwue:
CKPEIIHBAIOIINECS
HpsIMBIE,
napaijieibHble
IIJIOCKOCTH B
CTaHJAPTHBIX
MHOT'OI'PaHHHUKAX

68

[Tapa
NapajieabHbIX
IJIOCKOCTEH Ha
CKPEIIMBAIOIINXCS
MPSIMBIX,
paccrosiHue
MEXTY
CKpEIIMBAOIIUMHU




Ci IPpsAMBIMU B
IMPOCTBIX
CUTyalusax

69

Paccrosnue ot
TOYKHU 10
IUIOCKOCTH,
paccTosHUE OT
MPSIMOU J10
IUIOCKOCTH

70

Brruucnenue
paccTosaHui
MEXIY
CKpELIMBAIOIINMHI
Csl IPSIMBIMH C
ITOMOIIBIO
MEePIEHINKYISIPHO
M IIJIOCKOCTH

71

TpéxrpanHsii
yTOJI, HEPABEHCTBA
JUISl TPEXTPaHHBIX
yrioB. Teopema
[Mudgaropa,
TEOPEMBI
KOCHHYCOB U
CHUHYCOB JJIs
TPEXTPAaHHOTO
yria

72

DeMEHTEI
ceprueckoit




T€OMETPHUU:
reoze3nyeckKue
JIMHUAY Ha 3eMiie

73

Konrtponbnas
pabota "VYribl u
paccrosHus"

74

Cucremaruzanus
3HAHHUHI
"MHOrorpaHHuK u
€ro dJIEMEHTHI"

https://resh.edu.ru/subject/lesson/6018/start/2215
50/

75

[Ipusma. IIpsamas
Y HaKJIOHHas
IIPU3MBI.
IIpaBunbHas
pu3Ma

76

[Ipu3ma. IIpsamas
Y HAaKJIOHHAs
IIPU3MBI.
IIpaBunbHas
pu3Ma

77

ITpuzma. [Ipssmas
Y HaKJIOHHAas
IIPU3MBL.
[IpaBunbpHas
pu3Ma

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

78

[Tupamuaa. Bunbt
nupamuI.
IIpaBunbHas
nupamuja

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



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

79

ITupamuna. Buasl
nupamMu/.
[IpaBuibHas
nvpamua

80

IInpamua. Buasl
nupamMu/.
[IpaBunbHas
nvpamuja

81

[Inpamuna.
Yceuennas
nMpamMuja.
[IpaBunbHas
nupamua

82

IIpsmon
napajuieenunes,
IPSAMOYTOJIbHBIN
napajuieIenunes,
Ky0

83

Beinykiisie
MHOTOTPaHHHKH.
Teopema Ditnepa

84

Beinykiisie
MHOT'OT'PAaHHUKH.
Teopema Ditnepa.
[IpaBuibHbIE U
IIOJIYITPaBUJIbHBIE
MHOTOTPaHHUKHU

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



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

85

Kontponbnas
pabora
"MHuororpaHHuku"

86

[IpssmoyronbHas
cucrema
KOOpJMHAT B
IIPOCTPAHCTBE.
ITonsiTue BekTOpa
Ha IUIOCKOCTH U B
IIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/5724/start/2189
2/

87

CyMmMa BEKTOpOB

88

Pasnoctn
BEKTOPOB

89

[IpaBuno
napajuleIenune1a

90

YMHOXKEHNE
BEKTOpPa Ha YUCIIO

91

Pasznoxxenune
BEKTOpa 1o 0azucy
TPEX BEKTOPOB, HE
JIeXKAIUX B OHON
IIJIOCKOCTH

92

CxansipHoe
MIPOU3BEJCHUE

https://resh.edu.ru/subject/lesson/5723/start/1491
67/

93

Brruncnenue yria
MEX1y BEKTOpaMu
B IIPOCTPAHCTBE



https://resh.edu.ru/subject/lesson/5724/start/21892/
https://resh.edu.ru/subject/lesson/5724/start/21892/
https://resh.edu.ru/subject/lesson/5723/start/149167/
https://resh.edu.ru/subject/lesson/5723/start/149167/

94

[Ipocreiimue
3aJ1a4y ¢
BEKTOPAMH

95

[Ipocreiimue
3a/1a44 C
BEKTOPAMH

96

[Ipocreiimue
3a/1a44 C
BEKTOpaMH

97

[Ipocreiimue
3a/1a44 C
BEKTOpaMH

98

O06o061IEHNE U
CUCTCMaTHu3alusa
3HAHUH

99

O06o061IEHNE U
CUCTEMATHU3ALIUS
3HAHUH

100

Hrorosas
KOHTPOJIbHAS
pabora

101

Hrorosas
KOHTPOJIbHAS
pabora

102

0O0001eHne n
CHUCTEMATHU3ALUS
3HAHUU




OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

102

[[IxoybHBIN yPOK

YcTaHOBIIEHNE TOBEPUTEIHHBIX OTHOIICHUH MEXKTy yUUTEIEM H €TO YICHHKAMH, CTIOCOOCTBYIOIINX TTO3UTHBHOMY
BOCIPUSITHIO YYaIIUMHUCS TPeOOBaHUH U IPOCHO YUHUTEIS, IPUBICUCHNIO HX BHUMAHHA K 00CyKIaeMoil Ha ypoke
nH(opManuy, aKTUBU3AIMU UX [TO3HABATEILHOHN JEITEIILHOCTH.

NuannumnpoBanue U noaaepkka UCCIIeI0BaTeNbCKOU IeITeIbHOCTH JULENUCTOB B paMKax peanu3aluid MU
VHIUBUAYATBHBIX U TPYHIOBBIX UCCIIEN0BATENLCKUX MPOEKTOB, YTO JACT yYalTUMCS BO3MOXKHOCTD MTPHUOOPECTH HABBIK
CaMOCTOSITENIFHOTO PEIICHHUS TEOPETHUECKON MPOOIEMBI, HABBIK TEHEPUPOBAHHSA U 0(OPMIICHISI COOCTBCHHBIX HIICH,
HaBBIK YBKUTEIHHOTO OTHOMICHHUS K Uy>KUM HICSIM, 0(OpPMIICHHBIM B pa0b0OTax APYTHX HCCIIENOBATENCH, HAaBBIK
MyONMYHOTO BRICTYIUICHUS TIEpe]] ay INTOpHUEH, apryMEHTHPOBAHUS H OTCTAUBAHUSI CBOCH TOUKH 3PEHIUSL.

[TpumeHeHne Ha ypOKe HHTEPAKTUBHBIX (GOpM pabOTHI yUaIIUXCs: HHTEIUIEKTYaIbHBIX UTP, CTUHMYIIUPYIOMINX
MO3HABATEIbHYI0 MOTHBALIHIO HIKOJIEHUKOB; AUCKYCCHI, KOTOPBIE AAIOT yYalUMCs BO3MOXKHOCTh IPHOOPECTH OIIBIT
BeJICHHs] KOHCTPYKTUBHOTO JIMAJIOra; IPYIIIOBOH paboThl Miln paboThI B apax, KOTOPhIE y4aT Y4eHHKOB KOMaHIHOM
paboTe U B3auMO/ICHCTBUIO C IPYTUMU JIETHMHU.




11 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBOo 4acoB

Bceer
0 e padoThl

KonTpoabHbl

IIpakTu4eckn
e padoThl

Jara
U3y4eHHn
s

JIeKTPOHHBbIe HU(POoBHIE 00pa3oBaTebHbIE
pecypcsl

[ToBTOpEHME TEMBI
"Koopaunatst
BEKTOpa Ha
IIJIOCKOCTH U B
npocrtpaHctae"

[ToBTOpEHME TEMBI
"CkansipHoe
IIPOU3BENCHUE
BEKTOPOB"

[ToBTOpEHME TEMBI

"Beruncienue yria
MEXly BEKTOpaMu

B IIpocTpaHcTBE"

[ToBTOpEHME TEMBI
"YpaBHeHME
IIPSIMOY,
MPOXOIAIIEH uepe3
JBE€ TOUKHU"

YpaBHenue
MJIOCKOCTH,
HOpMaJlb,

ypaBHEHUE




IIJIOCKOCTH B
OTpE3Kax

VYpaBHeHue
IJIOCKOCTH,
HOpMaJlb,
ypaBHEHUE
IJIOCKOCTH B
OTpe3Kax

Bekropnoe
IIPOU3BENCHUE

JInneinsie
HEpPABEHCTBA,
JIMHEHHOE
MpOrpaMMHUpPOBaHU
e

JInneinbIe
HEpPaBEHCTBA,
JIMHEWHOE
MIPOrPaMMUPOBAHU
e

10

AHanuTH4ecKue
METOJIbI pacyéTa
yIJIa MEXIY
MPSIMBIMU B
MHOT'OIpaHHUKaX

11

ABanuTnuyeckue
METOJIbI pacyéTa
yrjia MexXIy




IIJIOCKOCTAMU B
MHOI'OI'paHHHUKax

12

dopmyna
paccTosHus OT
TOYKH J10
IIJIOCKOCTH B
KOOpJAMHATAX

13

Haxoxnaenne
paccToIHuM OT
TOYKH JI0
IJIOCKOCTH B Ky0e

14

Haxoxnenne
paccTosIHUM OT
TOYKHU 10
IIJIOCKOCTH B
[IPaBUIILHON
nupamMuje

15

KoHnTponsHas

pabota

n
AHanuTthueckas

reomeTpus”

16

Ceuenus
MHOTOTPaHHUKOB:
CTaHJIapPTHBIE
MHOTOTPaHHUKHU

17

Ceuenusa
MHOI‘OFpaHHI/IKOBZ
METOJ CIIEIOB




18

Ceuenus
MHOTOI'PAHHUKOB:
CTaHJIapTHbIE
IUIOCKOCTH,
MepeceueHus
MPSIMBIX U
IUIOCKOCTEH

19

[TapannenwHbie
MpsIMbIE U
IIJIOCKOCTH:
IapajulebHbIC
CEYEeHUs

20

[TapamiensHble
IIpsIMBIE U
IJIOCKOCTH: Pacy€T
OTHOILUEHUH

21

[TapamiensHble
MIpsIMBIE U
IIJIOCKOCTH: YIJIBI
MEXIY
CKpELIMBAIOIIAMHUC
s IPSIMBIMH

22

[lepnenauKynspHBI
€ TIpsIMBIE U
IIJIOCKOCTH:
CTaHJapTHBIE MTAPEI
MEePIEHUKYIIAPHBI
X INIOCKOCTEH U
MPSIMBIX,




CUMMETPUU
MHOI'OTDaHHUKOB

23

[IepneHquKyIApHBI
€ IpsIMBIE U
IJIOCKOCTH:
TeopeMa O Tpex
HEPIEHIUKYIISIpax

24

[IepneHuKyIsApHBI
€ IpsIMBIE U
IJIOCKOCTH:
BBIYHCIICHUS JUTUH
B MHOTOTPaHHUKAaX

25

[ToBTOpEHME:
IJI0LIAIA
MHOT'OYT'OJIbHUKOB,
bopMyIbl A5
ILIOIAICH,
COOOpaKEeHUS
mo100ust

26

IToBTOpEHME:
TUTOIIAAN
MHOTOYTOJIEHUKOB,
dbopMyIbl st
TUIOIIAEH,
COOOpaKeHHS
nmoxoous

27

[ToBTOpEHME:
IJI0LIA I
MHOTOYTOJIbHUKOB,




bopmymbl A5t
IUIOIAJIeH,
COOOpaKEeHHS
noxoous

28

[lmomanu ceuenunii
MHOTOTPaHHUKOB:
IO
MOBEPXHOCTEH,
paspe3aHus Ha
4acTH,
COOOpaxeHUS
noaoous

29

IInomanu ceuenuit
MHOTOTPaHHUKOB:
ILIOIIA I
MMOBEPXHOCTEM,
pa3pe3aHus Ha
YacTH,
COOOpaxeHust

o 00us

30

KoHntponbHas
pabora
"[ToBTOpEeHue:
MHOT'OTpaHHUKH,
CeueHus
MHOTOTPaHHUKOB"

31

O0BéM Tea.
O0BeM




PSIMOYTOJIBHOTO
napajuiejenumena

32

3amaun 06
YABOEHHH Ky0a, O
KBajpaType Ky0a; o
TPUCEKIIMHU yTiia

33

CrepeomeTrpuuecku
€ 3aJaH,
CBSI3aHHBIC C
00BEMOM
PSIMOYTOJIBHOTO
napajuiesenuneia

34

[TpuknagHeie
3a/1auu, CBA3aHHbIE
C BBIYUCIIEHUEM
o0béMa
MPSMOYTOJIBHOTO
napajuiesenuIena

35

O0BEM mpsiMoit
TPU3MBI

36

CrepeomeTpuuecku
€ 3ajJa4H,
CBSI3aHHBIE C
BBIYHCIICHUEM
00BEMOB MpsIMON
[IPU3MBI

37

IIpukianueie
3a/1a4d, CBA3aHHBIC




¢ 00bEMOM IpSIMOM
PU3MBI

38

Brrunciaenue
00BEMOB TEJI C
IIOMOIIILIO
OIPEIEIIEHHOTO
unterpana. Oobém
HaKJIOHHOM
MIPU3MBI

39

Breruucnenue
00BEMOB TEJI ¢
IIOMOIIBIO
ONPEACIEHHOTO
unrerpana. O0bpEM
MTUPAMU/IBI

40

dopmyna 06bEMa
UPaMUJIbI.
OTtHoueHue
00BEMOB NUpaMHJL
C 00IIKM yTIIOM

41

dopmyna 06bEMa
TTUPaMUJIBI.
OTtHoeHne
00BEMOB NUpPaMUJL
C 00IIKM yTIIOM

42

CrepeomMeTrpuuecku
e 3a7a4H,
CBSI3aHHBIE C
o0BEMaMu




HaKJIOHHON
MPU3MBbI

43

CrepeomeTrpuuecku
€ 3aJ1a4H,
CBSI3aHHBIC C
00BbEMaMu

A PAMH/IBI

44

[Ipukiagueie
3aJ1a4M 10 TeMe
"O0BEMBI TENT",
CBSI3aHHBIC C
00BEMOM
HaKJIOHHOM
MIPU3MBI

45

[Ipuxnagaeie
3aJ]a4d 10 TEME
"O0BEMBI TENT",
CBSI3aHHBIE C
00BEMOM
MTAPAMUTBI

46

IIpumeHeHue
00BEMOB.
Brranciaenue
paccTosiHusA 10
IUIOCKOCTH

47

KonTponbHas
pabora "O0bEM
MHOTOIpaHHUKa"




48

Hwmmaapuyeckas
MTOBEPXHOCTb,
oOpasyromue
HWIAHAPUYECKON
MMOBEPXHOCTH

https://resh.edu.ru/subject/lesson/6083/start/1492
29/

49

Humuaap. Hpsmoi
KpyroBOM
LMATTUHAD.
IInomanp
MMOBEPXHOCTHU
HUAJTUHIPA

50

Konnueckas
MMOBEPXHOCTb,
oOpasyromue
KOHHUYECKOM
MTOBEPXHOCTH.
Konyc

https://resh.edu.ru/subject/lesson/4903/start/2264
6/

51

Ceuenue koHyca
IIJIOCKOCTBIO,
MapajuIeIbHON
IIJIOCKOCTH
OCHOBaHUs

52

VY ceu€HHBIN KOHYC.

N3o06paxenue
KOHYCOB U
YCEUEHHBIX
KOHYCOB

53

ITmomane OOKOBOI
MTOBEPXHOCTH U



https://resh.edu.ru/subject/lesson/6083/start/149229/
https://resh.edu.ru/subject/lesson/6083/start/149229/
https://resh.edu.ru/subject/lesson/4903/start/22646/
https://resh.edu.ru/subject/lesson/4903/start/22646/

HOJIHOU
MOBEPXHOCTU
KOHyca

54

IInomanr 60koBOM
MMOBEPXHOCTHU U
MOJTHOH
MTOBEPXHOCTH
KOHyca

55

CrepeomeTpuuecku
€ 3a/1a4M Ha
JI0Ka3aTeNbCTBO U
BBIUHUCIICHHE,
MIOCTPOEHUEM
CEYCHMI
LIUJIMHApPA, KOHyCa

56

CrepeoMerpuueckn
€ 3a/1a4M Ha
JI0Ka3aTeIbCTBO U
BBIYMCJICHUC,
MOCTPOSHUEM
CEYCHMI
LHWINHAPA, KOHyCa

57

[Tpuxnagaeie
3a71a4M, CBSI3aHHbIC
C UMJIMHIIPOM

58

IIpukianueie
3a/1a4M, CBA3aHHbIC
C LWJINHAPOM




59

Cdepa u map

https://resh.edu.ru/subject/lesson/4903/start/2264
6/

60

Ilepeceyenue
cdepsl U mapa ¢
IJIOCKOCTBIO.
Kacanwue mapa n
chepsl
IJIOCKOCTBIO. Bun
1 U300pakeHNE
mapa

61

[Iepeceuenue
cdepsl U mapa ¢
IJIOCKOCTBIO.
Kacanne mapa u
cepsl
IJIOCKOCTRIO. Bup
1 u300paxxeHue
mapa

62

VYpaBHeHue chepsbl.
[Tnomane cheprr u
e€ acren

63

Cummerpus chepsl
U 1mapa

64

CrepeomeTrpuuecku
€ 3aJa4u Ha
JI0Ka3aTelbCTBO U
BBIYMCIICHUC,
CBSI3aHHBIE CO



https://resh.edu.ru/subject/lesson/4903/start/22646/
https://resh.edu.ru/subject/lesson/4903/start/22646/

cdepoit u mapom,
MMOCTPOCHUEM HUX
CEeUCHUU
IIOCKOCTBIO

65

CrepeomeTrpuuecku
€ 3a/1a41 Ha
JI0Ka3aTebCTBO U
BBIUUCIICHHE,
CBSI3aHHBIC CO
cdepoit u mapowm,
MOCTPOCHUEM HX
CEYCHMI
IUTOCKOCTBIO

66

[TpuxnagHeie
3a/1auu, CBA3aHHBIC
co cepoii u
mapom

67

[ToBTOpEHME:
OKPY’KHOCTBH Ha
IIJIOCKOCTH,
BBIYMCIICHUS B
OKpPYXHOCTH,
CTaHJIapTHbIE
no100us

68

Pazmmunblie
KOMOWHAIINY Te
BpAaIlICHUS U
MHOTOTPaHHUKOB




69

3amaum 1o TeMe
"Tema u
MMOBEPXHOCTH
BpaieHus"

70

3amaum o TeMe
"Tema u
MTOBEPXHOCTH
BpaieHus"

71

KoHntposbHas
pabora "Tena u
MMOBEPXHOCTHU
BpaieHus"

72

O06BEM HuMHIpA.
Teopema 06
00bEMeE MPsAMOTo
VTHHPA

https://resh.edu.ru/subject/lesson/5629/start/2308
2/

73

Brruncienune
00BEMOB Tel ¢
MIOMOIIIBIO
ONPEACIEHHOTO
uHTerpaia. OosEm
KOHyca

74

[Tnomanu 60xKoBOIt
M TIOJTHOM
MMOBEPXHOCTH
KOHyCa

75

CrepeomMeTrpuuecku
€ 3a7a4H,
CBA3aHHBIC C



https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/5629/start/23082/

BBIUUCIIEHUEM
00BEMOB
WIMH]Ipa, KOHyCca

76

IIpukianueie
3aJ1a4M 110 TEME
"O0BEMBI U

101 a1
MOBEpXHOCTEM Ten"

77

O0BeM mapa u
IIIAPOBOTO CEKTOpA.
Teopema 00
00BéMe 1mapa.
[Tnomane chepsl.
CrepeomeTpuuecku
€ 3a/1a4H,
CBSI3aHHBIE C
BBIUUCIICHHEM
00BEMOB 11apa,
I1apOBOTO
CerMEeHTa U
IIaPOBOTO CEKTOpa

https://resh.edu.ru/subject/lesson/4910/start/2323
8/

78

[Ipuxnagaeie
3aJla4d 10 TEME
"O0BEMBI TENT",
CBSI3aHHBIC C
00BEMOM I1apa u
TJIOMIAIBIO CEPHI.
CooTHOMICHUS
MEXTy TUIOIIAISIMH



https://resh.edu.ru/subject/lesson/4910/start/23238/
https://resh.edu.ru/subject/lesson/4910/start/23238/

IMOBEPXHOCTEN U
00BéMamMu
MOIOOHBIX Te

79

IlonoOHbIc TEna B
MIPOCTPAHCTBE.
H3menenue o0béma
P TI0JTI00UH.
CrepeomeTpuuecKu
€ 3aJa4H,
CBSI3aHHBIE C
BBIYHCIICHHEM
00BEMOB T U
ILIOIA e
MOBEPXHOCTEN

80

KoHntponbHas
pabora "Ilnomaan
MTOBEPXHOCTH U
00BEMBI KPYTIIBIX

TCI

81

JBro>xeHus
MIPOCTPAHCTBA.
OTtoOpakeHusl.
JBuxxeHus u
paBeHcTBO (uryp.
OO6mue cBoiicTBa
IBUKCHUU

82

Bunsl nBmkeHuit:
rapajuleIbHbIN
MEPEHOC,




LIEHTpaJIbHas
CUMMETpHS,
3epKajbHas
CUMMETpHS,
IIOBOPOT BOKPYT
IpsAMON

83

[IpeobpazoBanus
nogo6us. [Ipsmas
u cdepa Ditnepa

84

FGOMeTpI/IquKI/IC
3aJa4M Ha
IIPUMCHCHHEC
JABUKCHUA

85

KonTponsHas
pabota "BekTops! B
nmpocTpaHcTae”

86

Ob6o061maroniee
nosropenue 11
TIOHATHH U
METOJ0B Kypca
reomerpun 10-11
KJIaCCOB,
CUCTEMaTH3aIus
3HAHUM:
"TapaiutenbHOCTH
MPSIMBIX U
IJIOCKOCTEN B
npocTpaHcTae”




87

O6o06mraromiee
noBtopenue 11
MOHATUHN U
METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
crcTeMaTH3anus
3HaHUM: "BekTopbl
B IIpocTpaHcTBe"”

88

O06o0maroree
nosropenue 11
MOHSTUHI U
METOJIOB Kypca
reomerpun 10-11
KJIACCOB,
cucTeMaTu3anus
3HaHUM: "BekTopbl
B IIpocTpaHcTee”

89

Oo6o0maromiee
nosropenue 11
MOHSITUH U
METO/IOB Kypca
reomerpun 10-11
KJIaCCOB,
CUCTEMaTH3aIus
3HaHuit: "O0beM
MHOrOrpaHHHuKa"

90

O06o0mmaromiee
noBtopenue 11




MOHSTUH U
METOJIOB Kypca
reomerpun 10-11
KJIACCOB,
CUCTeMaTU3alUs
3HaHuii: "O0beM
MHOTOTpaHHHUKA"

91

Oo6o061aromiee
nostopenue 11
MMOHATUHN U
METO/IOB Kypca
reomerpun 10-11
KJIACCOB,
CHCTEMAaTHU3alHs
sHaHuu: "[lmomanu
MMOBEPXHOCTHU U
00BEMBI KPYTJIBIX

Ten"

92

Oo6o0maromiee
nosropenue 11
MOHATUHI U
METO/IOB Kypca
reomerpun 10-11
KJIaCCOB,
CUCTEMaTH3aIus
sgagui: "Thnomanu
MMOBEPXHOCTU U
00BEMBI KPYTIIBIX

n

TCII




93

Hrorosas
KOHTpPOJIbHAs
paborta

94

Hrorosas
KOHTpPOJIbHAS
paborta

95

[ToBTOpEHME,
0000111IeHHE U
CHCTEMAaTHU3alHs
3HaHUH

96

Hcropus pasButus
CTEPEOMETPUH KAK
HayKH U €€ poJib B
pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

97

Hcropus pasButus
CTEPEOMETPUU KaAK
HayKH U €€ poilb B
pa3BUTUHU
COBPEMEHHBIX
MHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUHI

98

Uctopus pazsutus
CTEPEOMETPUU KAK
HAyKH U €€ POJIb B




pa3BUTUU
COBPEMEHHBIX
WH)KEHEPHBIX U
KOMITHIOTEPHBIX
TEXHOJIOTHI

99

Hcropus pa3sButus
CTEPEOMETPUH KaK
HAyKH U €€ poJib B
pa3BUTUU
COBPEMEHHBIX
VMH)KEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

100

Hcropus passutus
CTEPEOMETPUH KaAK
HayKH U €€ poJib B
pa3BUTUHU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

101

Hcropus pasButus
CTEPEOMETPHUU KaAK
HayKH U €€ poilb B
pa3BUTUN
COBPEMEHHBIX
WHXCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUHI




Hcropus passutus
CTEPEOMETPUU KAK
HAYKH U €€ POJIb B

102 pa3BUTHH 1
COBPEMEHHBIX
WH)KCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI
OBIIEE KOJIMYECTBO
YACOB I1O 102 8 0
ITPOI'PAMME

[IIx0yBbHBIN yPOK

YcTaHOBIIGHHE JOBEPUTEIIBHBIX OTHOIIEHUHM MEXy YUYUTEIEM U er0 Y4eHHKaMU, CIOCOOCTBYIOIINX ITO3UTUBHOMY BOCHPHUSATHIO
yyanMucs TpeOOBaHUI U MPOCHO yUUTEINsl, IPUBJICUCHUIO UX BHUMAaHMS K 00CYXK/IaeMOii Ha ypoke HH(POPMAIMU, aKTHBU3AIIMH X
MTO3HABATENBHON JAEATENBHOCTH.

WunnunpoBaHye U MOAAEPKKA UCCIEN0BATENBCKON AEATENBHOCTH JIMLEUCTOB B paMKax pealn3alui UMU HHIUBHYalbHbBIX U
TPYIIIOBBIX UCCIIEI0BATEIBCKUX MPOSKTOB, YTO AACT yYAITUMCSI BO3MOXKHOCTD MPHOOPECTH HABBIK CAMOCTOSTEIIEHOTO PEIICHUS
TEOPETHYECKOH MPoOIIEMbI, HABBIK TEHEPUPOBAHUS U 0(OPMIIEHHUSI COOCTBEHHBIX M/IEH, HABBIK YBaYKUTEIHFHOTO OTHOLICHHUS K UYXKUM
uzesM, ohOpMIICHHBIM B paboTax JPYTHX HCCIeIoBaTelel, HaBbIK MyOJIMYHOTO BBICTYIUICHUS NEpel ay AUTOPUEH,
apryMEHTUPOBAHMS U OTCTAUBAHUS CBOEH TOUKH 3PECHUS.

[IpumMeHeHne Ha ypOKEe HHTEPAKTUBHBIX (POPM PabOTHI yHANTUXCS: HHTEIUIEKTYaIbHBIX UT'P, CTUMYIHPYIONINX O3HABATEIbHYIO
MOTHBAIHIO IIKOJIEHUKOB; AUCKYCCHH, KOTOPBIE JAAI0T yYalluMCsl BO3SMOXKHOCTb IPHOOPECTH OIIBIT BEJCHUSI KOHCTPYKTHBHOTO
JMaiora; rpynioBoi paboTsl Wi paboTHI B Iapax, KOTOpbIE y4aT YYEeHUKOB KOMaHAHOW paboTe U B3aMMOJCHCTBHUIO C APYTUMH
JETbMU.







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

1. Marematuka: AnreGpa U Hadyala MaTeMaTUYECKOTO aHAIU3a, reoMeTpus. I'eomerpus. 10-
11 knaccel : yued. s 001eo0pa3oBaT. OpraHu3aiuii: 0a30BbId U yIriyOJeHHbBIH ypOBHH /
JI.C. Aranacsin u j1p. — 8-¢ u3a. — M : [IpocBemenue, 2020 — 287 c. : un.

2. Jlupaktuueckue MaTepuansl o reomerpun: 10 knace: k yueOonuky JI.C. ATaHacsiHa u fp.

«I'eomerpus 10-11 knacce» / H.b. MenbaukoBa, I'.A. 3axapoBa. — M.: M3xarenscTBo
«Ox3amen», 2020 - 144 c. : m.

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

1. Maremaruka: Anre6pa u Hagaga MaTeMaTUYECKOTO aHaIu3a, reomeTpus. I eomerpust. 10-
11 xmaccsl : y4eO. ans o0ieoO6pa3oBar. Opranu3aiuii: 6a30BbIi U YIITyOJIeHHBIH YPOBHU /
JI.C. AranacsH u 1p. — 8-e uza. — M : IIpocsemenue, 2020 — 287 c. : ui.

2. Jlunaxtudeckue Matepuansl o reomerpuu: 10 kiace: k yueOnuky JI.C. Atanacsna u jp.
«I'eomerpus 10-11 kmacce» / H.b. MensaukoBa, I'.A. 3axapoBa. — M.: M3aarenscTBo
«Dx3ameny, 2020 - 144 c. : un.

3. Caaksu C.M., Byrys3os B.®. U3syuenne reometpun B 10 — 11 xmaccax: MeToauueckue
pexoMeHaanuu K yueoHuky. Kuura st yaurens. — M.: [Ipocsemenue, 2019.

4. Tloypounsie paspabotku mo reomerpun 10 kmacc (muddepeHIUpOBAHHBIA T0AXO0I) —
000 «BAKO», 2019.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. Enunas kosuteknus nudpoBbIx 00pa3oBaTelbHBIX pecypcos http://school-

collection.edu.ru/

2. ®enepanbHbI HEHTP UHPOPMALIMOHHO-00Pa30BaTEIbHBIX PECYPCOB

http://fcior.edu.ru/

3. Sanexc. YueOouuk https://education.yandex.ru/

4. «Yuun.py» https://uchi.ru/

5. «Sxmacey https://yandex.ru/

6. «Dokcodopm» https://foxford.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://education.yandex.ru/
https://uchi.ru/
https://yandex.ru/
https://foxford.ru/

7. Poccwmiickas anexkTpoHHas 1mkoja https://resh.edu.ru/

8. 3aHMMaTeNIbHasA MaTeMaTHKa IIKOJbHUKAM (OJII/IMHI/Ia,ZILI, HUI'PBI, KOHKYPCBI

o marematuke) https://mathon-line.com/

9. ®denepanbHbic 00pa3oBaTebHbIC TOpTabl https://edu.ru/

10. O6pazoBatensHbIi HIeHTp «Cupuycy» https://sochisirius.ru/

11. O6pa3zoBatenbHas wiardopma https://edu.gounn.ru/

12. aTepakTuBHas TeTpadb ckaiicmapt.py https://skysmart.ru/

13. IIpe3enTanuu


https://resh.edu.ru/
https://mathon-line.com/
https://edu.ru/
https://sochisirius.ru/
https://edu.gounn.ru/
https://skysmart.ru/




