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INOACHUTEJIBHAA 3AIINCKA

['eomerpust sBiIseTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecrieuuBaeT BO3MOKHOCTh U3Y4EHUs AUCHUILUINH €CTECTBEHHO-HAayYHOU
HAIPaBJIEHHOCTH U IPEIMETOB I'yMaHUTapHOIo LuKiIa. II0CKONBbKY JIOTMYECKOE MBIIUIEHUE,
dopmupyeMoe IpH M3Y4eHUU OOYy4arOIMMHUCS TOHSATUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0Ka3aTeIbCTBE TEOPEM M IIOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUn
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCTIOJIB3YIOTCS TIPU PEIIEHUH 3a/1a4 €CTeCTBEHHO-HAYYHOTO LIMKJIA, B YaCTHOCTH (PH3MUECKUX
3ajay.

Ilenp ocBoeHMs mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriyOJaEéHHOM ypOBHE —
pasBUTHE MHIUBHyalbHBIX CIIOCOOHOCTEH OOYy4aroIIMXCsl NPU H3YYEHUM TIEeOMETpUH, Kak
COCTaBIIAIIOLICH MpeaMeTHOH obnactn «MaremaTnka W MHQPOpPMATHKa» dYepe3 oOecreueHue
BO3MOXHOCTH HPUOOPETEHMs] M HUCIOJIb30BaHUS Oosee IIyOOKMX TIeOMETPUYECKHX 3HAHUN U
NeHcTBUH, CHenn(UYHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(eCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTEeTHBIMH 33JJadyaMU Kypca Fr€OMETPUU Ha YIiyOJEHHOM YpPOBHE, paCHIMPSAIOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SIBIISIFOTCS:

pacumpeHue npeACcTaBICHUs O TEOMETPHH KaK YaCTH MUPOBOH KYJIbTYpPHI U (HOPMUPOBAHHE
OCO3HAHMsI B3aUMOCBSI3U FEOMETPUH C OKPYKAIOIIUM MUPOM;

¢dopMHupoBaHHUE TPEICTABICHUS O NPOCTPAHCTBEHHBIX (HUTypax KaK O BaXKHEUIIHMX
MaTeMaTHYECKUX MOJIENISX, T03BOJIAIOLIMX ONUCHIBATh U U3Y4aTh pa3HbIe ABJICHUS OKPYXKAIOIEro
MUpa, 3HaHUE MOHATUHHOTO anmnapara o pasaeny «CtepeomMeTpus» yueOHOro Kypca reOMETpHH;

(dbopMHpOBaHUE YMEHUS BIaJIeTh OCHOBHBIMU IOHITUAMHU O IPOCTPAHCTBEHHBIX (PUTYypax U
UX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (OpMYyJdl M YMEHHE HX MPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHHUs 3a/ay;

(GopMUpOBaHHE YMEHMsI paclO3HaBaTh Ha YEPTEkKaX, MOJAEIAX U B pPEaJTbHOM MHpPE
MHOTI'OI'PaHHMKH U TeJla BpallleH!Us, KOHCTPYUPOBAaTh FT€OMETPUUYECKUE MOJIEIH;

¢dbopMupoBanue NOHMMAaHUS  BO3MOXKHOCTHU aKCHOMaTHYECKOTO MIOCTPOCHHUS
MaTeMaTHYeCKUX TeopHuil, (GopMupoBaHHE MOHUMAHHS POJM AKCMOMATHUKM IPH IPOBEICHUU
pacCyXIeHHUI;

dopMHpoBaHHE YMEHHs BIaJE€Th METOJAMH JIOKA3aTEeNIbCTB M aJITOPUTMOB peELICHUS,
YMEHMSI HX TPUMEHATh, MPOBOJUTH JIOKA3aTelIbHBbIE pACCYKIEHUS B XOJA€ pELIeHUs
CTEpEOMETPUYECKUX 337ad M 3aJad C [PaKTUYECKHM CoJep’KaHueM, (OpMHpOBaHUE
NpPEJCTaBICHUs] O HEOOXOJUMOCTH JOKa3aTeIbCTB MpPU OOOCHOBAHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMAaTUKHU B ITPOBEJEHUM I€YKTUBHBIX PACCYXICHU;

pa3BUTHE U COBEPILIEHCTBOBAHME WHTEUIEKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH
o0yyaroImuxcs, MO3HABATEIILHOM AKTUBHOCTH, WCCIIEAOBATENIbCKUX YMEHUH, KPUTHYHOCTH
MBIIUIEHUS], UHTEPECa K U3YYEHUIO T€OMETPUH;

¢dopmupoBaHrue (YHKIMOHAIBHOW TI'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacrno3HaBaTh IPOSBIEHUS TEOMETPUUECKUX OHATUH, 00BEKTOB U 3aKOHOMEPHOCTEH B peaJIbHbIX
KU3HEHHBIX CHUTYallMsIX W TpPU HU3YYEHUM JPYTUX Y4eOHBIX TPEAMETOB, IMPOSBICHUS
3aBHCUMOCTEMl M 3aKOHOMEpPHOCTEW, MOJETUPOBAaHUS pEAIbHBIX CHUTYyallUi, HCCIeI0BaHus
IIOCTPOEHHBIX MOJIENIEH, NHTEPIPETALIMY [T0JIyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIepKaTeIIbHBIMH JTUHUAMU yaeOHOTO Kypca «I'eometpusi» B 10—11 kmaccax
aBisatoTCs: «lIpsiMble M TUIOCKOCTH B NpocTpaHcTBe», «MHororpanHukm», «Tena BpameHus»,
«BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/|BHKEHNUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo @I'OC COO tpeboBaHME «yMETh ONEPUPOBATH MOHATHAMU,
peeBaHTHBIMHU T€OMETPHUH Ha yriyOn€éHHOM ypoBHE 00yueHus B 10—11 kmaccax, OTHOCHUTCS KO
BCEM COJIepXKATEIbHBIM JIMHUAM Yy4eOHOro Kypca, a (OpPMHpPOBAHHE JIOTMUECKUX YMEHUH
pacrnpezensercs He TOJIbKO M0 COAepKaTeIbHbIM JIMHUSM, HO U 110 rojiaM ooydenus. Coneprkanue



00pa3oBaHusl, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaraM ocBoeHusi denepanbHoi paboueit
MIPOrpaMMBl, pacipeIeIEHHBIM 10 TofaM 00y4eHusl, CTPYKTYPUPOBAHO TaKMM 00pa3oM, 4TOObI KO
BCEM OCHOBHBIM, MPUHIIUITUAIBHEIM BOIIPOCAM 00YJaroIIuecs o0pamaiuch HEOJHOKPATHO. DTO
MO3BOJIIET  OPraHHU30BaTh  OBJAJCHHE TEOMETPUYECKUMHU  TOHATUSMU UM HaBbIKAMU
MOCJIEIOBATEIBHO M TOCTYNATENbHO, C COOJIOJACHUEM NPUHIMIIA TPEEMCTBEHHOCTH, & HOBBIC
3HAHUSA BKJIIOYATh B OOIIYIO CUCTEMY T'€OMETPUUYECKUX MIPEICTABICHUN 00yYaroXcs, pacupsis
U yrayOuisis e€, o0pas3ys mpovHbIe MHOKECTBEHHBIE CBSI3H.

[lepexon K U3y4EHHUIO T€OMETPUU Ha YIIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3nath ycnoBus aus  guddepeHIHanud  O0ydeHHUs, IMOCTPOSHHS WHAWBUIYAIbHBIX
o0pa3oBaTeNbHBIX @IporpammMm, o0OecrneduTh YriayOn€HHOE M3yYeHUE TEOMETPUHM  Kak
COCTaBIIAIONICH yueOHOTO mpenMeTa «MaremaTukay;,

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUs MaTeMaTHKU C Y4€TOM BBIOOpa
Oynymeit npodeccuu, odecriednBasi MPEEMCTBEHHOCTh MEXKIY OOIIMM H MPOPECCHOHATHHBIM
o0paszoBaHHEM.

Ha n3yuenue yuebHoro kypca «I'eomerpusi» Ha yriyoaéHHOM ypoBHE oTBoauTCs 204 vaca:
B 10 kmacce — 102 vaca (3 gaca B Henento), B 11 kimacce — 102 gaca (3 gaca B Heneo).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA cTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, IPOocTpaHCTBO. 1lonATHE
00 aKCHOMaTHUYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AaKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOIUECs, TTapauIeIbHble U
cKpeluBaromyecs npsamsele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: IapajuleibHbIE IPSMbIE B IIPOCTPAHCTBE, NApaUIEIbHOCTh TPEX
IPSIMBIX, MApPAJUICIBHOCTh NPAMOM M IUIOCKOCTH. [lapamuienlbHOE UM LEHTPaIbHOE
IPOEKTHpPOBaHue, n3oopaxxkenue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO IPOEKTUPOBAHMSI.
N300paxkenne ¢uryp B napaieibHOW MPOEKIUU. YTIIbI C COHAIPABICHHBIMUA CTOPOHAMH, YTOJ
MEXy IPSAMBIMU B IpOCTpaHCTBE. [lapamienbHOCTh MIOCKOCTEH: NapauleabHbIE INIOCKOCTH,
CBOWCTBA MapaJIeNbHBIX TIocKocTel. [IpocTeiime npocTpaHCTBEeHHbIE (PUTYPBI HA TIOCKOCTH:
TETpa’ap, NapajljIeICIUIIE], IOCTPOCHUE CEYCHUN.

IlepneHUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  NEPHEHIUKYJSPHBIE IHpsIMBIE B
IIPOCTPAHCTBE, IPSAMBIC IapajlUIeIbHbIE W IEPHEHIUKYIAPHBIE K IIJIOCKOCTH, IIPU3HAK
NEPHEHAUKYJIIPHOCTH IPSIMOM U INTIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYIISIPHON IUIOCKOCTH.
OproroHanbHOe mNpoeKkTupoBaHue. llepneHauKynsp W HaAKIOHHBIE: PacCTOSHUE OT TOYKU N0
IUIOCKOCTH, pAacCTOSHUE OT NPsSIMOM /0 IUIOCKOCTH, NPOEKUus (GUIypbl Ha IJIOCKOCTb.
IlepneH AUKYIAPHOCTD IUIOCKOCTEN: IIPU3HAK MIEPIEHIUKYIIIPHOCTU ABYX IUIOCKOocTed. Teopema
0 TpEX MEPHEHAUKYIAPAX.

VYTiIpl B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YOI, TUHEHHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsbie yriibl. CBOHCTBa IJIOCKMX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMmbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHOTOrpaHHUKH

Buasl MHOTOrpaHHHUKOB, pa3BEpTKa MHOrorpasHuka. IIpuzma: n-yrospHas npusma, npsmas
U HakJIOHHas Mpu3Mbl, OOKOBas U TOJHas TOBEPXHOCTh npusMbl. [lapamienenunen,
IPSAMOYTOJIBHBIA MapajulelIeNiNe]l W ero cBoWcrBa. KparTdailime Nyt Ha IOBEPXHOCTH
MHororpaHHuka. Teopema DOiinepa. IIpoctpanctBenHas Teopema Iludaropa. ITupamupma: n-
yrosibHas MUpaMuja, IpaBUibHas U yced€HHas nupaMusl. CBoiicTBa pédep n OOKOBBIX IpaHel
MpaBUIBLHON NUpamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IIpaBUIIbHAs IpU3Ma W IIpaBUJIbHAs
NUpaMu/Jia, MpaBUiIbHAS TPEYTOJIbHAS TUPAMKJIa U IPABUIIbHBIN TeTpasap, kyO. [IpeacraBnenue o
[IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTa’Ap, AOAEKAdIP U UKOCAIP.

Boruncnenue 3eMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHaiu, yrisl. [lnomans OoxoBoii
MOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOI MPU3MBI, IJI0IIA{b OCHOBaHUM, TEOpeMa 0 OOKOBOH
MOBEPXHOCTU NpsMOM mpu3Mmbl. [lnomans GOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPaBUIBHON
NUpaMUbl, TEOPEMA O IUIOLIAAU YCEUEHHON TUPaMUIBI.

CumMerpusi B IpPOCTPAHCTBE. DJIEMEHThl CUMMETPUM TPABUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETPHUS MapajulesIeNuIena, CHUMMETPHS
MIPaBUJIBHBIX MTPU3M, CHMMETPHS PABUJIBHON TUPAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIlpaBIEHHBIE BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [I€HCTBHsI C BEKTOpAaMH: CIIOKEHWUE W BBIUMTAHHE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHO>KEHHE BEKTOPA Ha uncio. CBOMCTBA CII0KEHUS BEKTOPOB. CBOICTBA YMHOKEHUS
BEKTOpa Ha 4nciio. [ToHsTHE KOMIUTaHAapHBIE BEKTOPHI. [ [pM3HaK KOMITIIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapasutenenunena. TeopeMa O pas3IOKEHUH BEKTOpAa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpsMoyronbHas cuctema KoopauHat B IpoctpaHcTse. KoopanHarsl Bektopa. CBs3b



MEXIY KOOpJMHATaMH BEKTOpa M KOOPAWHATAMU TOYEK. YTOJI MexIy BekTropamu. CkaispHOe
IIPOM3BEICHUE BEKTOPOB.
11 KJIACC

Tesa BpaleHus

[ToHATHSA: LWIMHApPUYECKAs IOBEPXHOCTb, KOHHYECKAs IOBEPXHOCTb, chepuuecKas
MOBEPXHOCTh, 00pa3yromIre NoBepxHocTei. Tena BpalieHus: MIIHHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, mwap. B3aumHoe pacrnonoxkenue chepsl U MIOCKOCTH, KacaTelabHas IIIOCKOCTh K cdepe.
N300pakeHue Tes BpaleHus Ha TIOCKOCTH. Pa3BépTka nnnmnuapa u konyca. Cummerpust cepsl
U 1Iapa.

O6bém. OcHoBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOIBHOTO
napajenenunena U cneacrsus u3 Heé. OObEM NpsAMOM M HAKIOHHON NPHU3MBI, LUIUHIPA,
nupamMuabl 1 Konyca. O0bEM mapa 1 1apoBOro CETMEHTa.

KomOunanuu Tten BpamieHuss U MHororpaHHukoB. Ilpu3ma, BhnucaHHas B LMIMHID,
onucaHHas okojo mwimHApa. [lepeceyenue cdeprl U mapa ¢ miockocteio. Kacanue mapa u
cdepsl I10cKOCThI0. [IoHATHE MHOTOrpaHHKKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHUK WJIM TEJIO BPAILCHMUS.

[Tnomanb MOBEPXHOCTH LMIMHIpPA, KOHYca, Iiomans chepsl U e€ vacteil. [lonoOue B
npoctpancTtBe. OTHomeHue O0OBEMOB, IUIOIIAJEH MOBEpXHOCTEH MOMOOHBIX  uryp.
[TpeoOpa3oBanue nonodus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne cedyeHMH MHOTOIPAaHHMKOB M T€Jl BpALICHUSA: CEYEHUS LWIMHApA
(mapamienbHO M TMEPIEHIUKYISIPHO OCH), CEYeHHS KOHyca (mapajijiesibHble OCHOBAaHHUIO M
IPOXOJALINE Yepe3 BEepIIMHY), CEYEHUs IIapa, METOAbI ITOCTPOEHUS CEYEHMUH: METOJ] CIIEIOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/] IEPEHOCA CEKYILEN TUIOCKOCTH.

BekTopbl M KOOPAMHATHI B IIPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepauuu HajJ BEKTOpaMu. BeKTOpHOE yMHOXEHUE BEKTOPOB.
CpoiicTBa BeKTOpHOro yMHOXeHMs. lIpsMoyronbHas cucTemMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxenue Bekropa no 6asucy. KoopainHaTHO-BEKTOPHBIA METOA MpU
pELIEHNN TEOMETPUYECKUX 3a/1ay.

JIBUKeHHS B IPOCTPAHCTBE

JBmwxkenuss npoctpaHcTBa. OrtoOpakeHus. JIBwkeHus u paseHCTBO ¢uryp. OOmme
CBOMCTBA JBW)XCHUH. Buabl IBW)KEHMI: NapajuIeIbHBIA IEPEHOC, LEHTPAIbHASI CUMMETpHS,
3epKajbHas CHMMETpPHs, TOBOPOT BOKpYT mpsiMoii. IIpeoGpazoBanus nogobus. Ipsmas u chepa
Ditnepa.



IIVTIAHUPYEMBIE PE3YJbTATDI OCBOEHMUA YYEBHOI'O KYPCA
«"EOMETPUSA» (YI'JIYBJIEHHBIN YPOBEHDb) HA YPOBHE CPEJHEI'O OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaaHckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOro OOIECTBa, MPEJICTABICHHE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, MpoOlenyp TpakJaHCKOro oOuiecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaXkTaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOAILLIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHMKEHHUSIM POCCUHUCKUX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOJbI, WCMOJIb30BAHUE J3THUX JOCTHKEHUH B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH)KCHUN HAyKH U JCSTEIBHOCThIO YUYEHOTO, OCO3HAHWE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYMBOTO OyayIIEro;

4) 3cTeTHYECKOEe BOCTIMTAHME:

ACTETHYECKOE OTHOLICHHE K MUPY, BKIIFOUYas SCTETHUKY MaTeMaTHUECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7a4, PEIICHHUH, PacCyXKIEHUU, BOCHIPUUMYMBOCTH K MATEMAaTHYECKUM aCIEKTaM
pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BocMTAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTUUECKUE 3HAHUS B UHTEpecax 3J0POBOTO
u 0e3omacHoro oOpa3a >XKHM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 37I0pPOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM JIEATETEHOCTHIO;

6) Tpy10BOE BOCIIMTAHME:

TOTOBHOCTH K TPY/y, OCO3HAHHUE IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3NUIHBIM chepam
npohecCHOHANBEHOM AESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymied mnpodeccut W pearnu30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBl, TOTOBHOCTh M CIOCOOHOCTh K MAaT€MaTHYeCKOMY OOpa3oBaHHUIO U
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANlPaBICHHOCTH;

7) IK0JI0TM4YecKoe BOCIIMTAHUE:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYIbTYphl, TOHUMaHHE BIHUSHUS COLUAIBHO-
HSKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPUPOJHONM M COIMAIBHOM Cpejbl, OCO3HAHUE
I100aTbHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM, OpUEHTAIIHS HAa TPUMEHEHHE MaTEMaTHUYECKHUX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIACTH OKPYIKAIOIIEH CPEeIbl, TJITAHUPOBAHHUE MTOCTYIKOB U OIICHKH
MX BO3MOXKHBIX TTOCIIEICTBUM JIJIsl OKPYXKAIOILEN CPeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTUKHU, TOHUMAHUE MaTEMaTHYECKOW HAyKH Kak Chepsl
YeJIOBEUECKOU JIEATEIbHOCTH, HTANoB €€ Pa3BUTHUSI M 3HAYMMOCTH Ul pa3BUTUS LIMBUIM3ALINH,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA MU MAaTEeMaTHYECKON KyIbTYypOil KaK CPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBJISITh MIPOEKTHYIO U MCCIIEIOBATEIbCKYIO JEATEIbHOCTh MHAUBUAYAIBHO U

B TpyIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jloruyeckue AefcTBUA:

BBISIBJISITH M XapaKTepPU30BaTh CYLIECTBEHHbIE MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIy TMOHATHSAMHU, (QOPMYIUPOBATH OMPEICIICHUS TOHSITHIA,
yCTaHABIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALKMKA, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh W MPEOOPa30BBIBATH CYXKIEHUS: YTBEpPAUTEIbHbIE U
OTpHULIATEIIbHbIE, €IMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIC,

BBISIBJISITH MaTeMaTHYEeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JaHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, MpeAsaraTb KPUTCPUU IS BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JienaTh BBIBOJBI C MCIOJIb30BAHMEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX W WHAYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEILHO JOKA3aTEeICTBA MATEMATHUYECKUX YTBEPKIACHUM (TIPSMBIE U OT
MPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, NPUBOJUTH TMPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BBIOMpATH CIIOCO0 pelieHus yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHMUS,
BBIOMPATh HaNOOJIee MOIXOANINN C YUETOM CAaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarebCKkue AeiCTBHA:

HCIIOJIb30BaTh BOIIPOCKHI KaK MCCIICOBATEILCKUI HHCTPYMEHT IMO3HAHUS, ()OPMYIUPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpEUYHe, MpoOjeMy, ycTaHAaBIMBaTh HCKOMOE U JaHHOE,
(bopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO0, MHEHHUE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMAaTHYECKOTO OOBCKTA, SIBIICHHUS, IMPOIIECCA, BBIIBICHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (DOpMyIIUpOBaTH 00OOIIECHUS U BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUsI, UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3ylbTaTOB, BHIBOJAOB U
000011IeHHI];

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOILIECCA, & TAK)KE BBIABUTATh MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH Je(UIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOIMMBIX JUIsl OTBETAa HA BOMPOC M JIsSt
pELIeHMs 3a1a4H;

BHIOMpAaTh MH(OpPMAIIMIO W3 HCTOYHUKOB PA3IUYHBIX THIOB, aHAJU3UPOBATH,
CUCTEeMAaTU3UpPOBAaTh W HMHTEPHPETUPOBATH MH(POPMAIMIO pPA3IMYHBIX BHIOB U  (QopM
MIPE/ICTABJICHHS;

CTPYKTYpUPOBATh HHPOPMAIIHUIO, TPEJICTABIATH €€ B pa3IUYHbBIX (JopMax, HILTFOCTPUPOBATH
rpaduyecku;

OIICHUBATh HAAE&KHOCTh WHPOPMAIUU TI0  CaMOCTOSATENBHO  CHOPMYITHPOBAHHBIM
KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

O0menue:

BOCIPUHUMATh U (OPMYITUPOBATH CYXJECHHUS B COOTBETCTBUM C YCIOBUSMHU M IENISAMU
oO0IIeHus], SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX
TEKCTax, 1aBaTh [TOSICHEHUs 110 X0y PELICHHUS 3a/1a4i, KOMMEHTUPOBATH OJYYEHHBIN PE3yJIbTaT;

B X0/e OOCYX/IEHHUS 33a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYXIAaeMOH TeMbl, POOIEMBI,
pemaeMon 3aJa4d, BBICKA3bIBAaTh WJIEH, HALCJICHHBIC HA IOMCK PEIICHMs, COIOCTAaBIATh CBOU



CYXJIIEHHsI C CYXIEHUSAMH JPYrMX YYAaCTHHKOB JMANOra, oOOHapy>KHUBaTh Pa3Muue U CXOICTBO
NO3ULKH, B KOPPEKTHOU opme (HOpMyIHpOBaTh Pa3HOIIACHSL, CBOU BO3PAKEHHUS;

IIPEACTABIIATL PE3YyJIbTaThl PEIICHMS 3aladd, JKCIIEPUMEHTA, HCCIICIOBAaHMs, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMPATh (POpPMAT BBICTYIUIEHUS € YUETOM 3ajiay MPE3EeHTALUU U 0COOEHHOCTEN
ayJIUTOPUH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABJIATh IUIAH, aJITOPUTM pPEIICHHs 3a/aud, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaThb U KOPPEKTUPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HaBBIKAMH TO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
U MBICIUTENbHBIX TMPOIECCOB, HUX pPE3ylIbTaToOB, BIAAECTh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3ynbTaTa pelleHns MAaTeMaTUIeCKOU 3a1a4y;

NpEeABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh IPH PELICHUM 3aJaul, BHOCHUTh
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa IIETTN U YCIOBUSAM, OOBSCHITH IPUYHHBI JTOCTHKECHUS
WIM HENOCTH)KEHHUS pe3yJlbTaTOB JAESITeIbHOCTH, HAaXOOUTh OIIMOKY, J1aBaTh OIEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEIbHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYaIbHOH pabOTHI Mpu
pelieHny y4eOHbIX 3a/ay, MPUHUMATh IeJlb COBMECTHON JEATEIbHOCTH, IUIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeacsisiTh BUIBI pabOT, IOrOBApUBATHCS, OOCYXKIaTh
MPOLIECC U PE3YNIbTAT paboThl, 000011aTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (0O0CYXaeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMBI» ¥ HHBIE), BBIIIOJIHATH CBOIO YaCTh PA0OTHI U KOOPIMHUPOBATH CBOU JCHCTBHS C APYTUMU
WiIeHaMU KOMaH/Ibl, OLICHMBAaTh KAayeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSM,
c(hOpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K konuy 10 ky1acca o0yyaromuiicss HAy4UuTCS:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMHU MOHITUSIMH CTEPEOMETPUU MPU PELICHUH 3a]a4 U
IIPOBEJICHIUN MAaTEMaTHUYECKUX PACCYKICHUM;

® I[IPUMEHATh AKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX IpPU PEULICHUU
TEOMETPUUYECKUX 3a7ay;

e Kiaccu(UUIMPOBaTh B3aUMHOE PACIIOIOKEHUE MPSIMBIX B IPOCTPAHCTBE, MJIOCKOCTEN B
IIPOCTPAHCTBE, NPAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHATHSAMH, CBA3aHHBIMHU C YIJIaMU B IPOCTPAHCTBE: MEXKIY
IPSIMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOU U MIOCKOCTBIO;

e cBOOOJIHO ONEPHPOBATH MOHATHIMM, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

e CcBOOOJHO pacro3HaBaTb OCHOBHBIE BHJIbI MHOI'OIPAaHHHKOB (TpuU3Ma, NUpaMuia,
pSMOYTOJIbHBIN Mapasienenunen, Kyo);

e iIaccu(UUIUPOBATh MHOTOTPAaHHUKH, BBIOMPAst OCHOBAHUS JUIs KJIaCCU(PUKALINN;

e CBOOOJHO OINEpPUPOBaTH MOHSTHUSIMH, CBSI3aHHBIMU C CEYEHHEM MHOTOTPAHHHUKOB
IUIOCKOCTBIO;

e  BBINOJHATH NapaJIeNIbHOE, IIEHTPAILHOE U OPTOrOHAJILHOE MTPOEKTUPOBaHKE (HUTYp Ha
IJIOCKOCTh, BBIMIOJIHATH N300pakeHust (pUryp Ha MmiIocKOCTH;



CTPOUTH CCUCHUA MHOI'OIPAaHHUKOB PA3JIMYHBIMU MCTOJaMHU, BBIIIOJIHATH (BBIHOCHBIG)
MJIOCKUE YEPTEkKHU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (GUTYP: BUJ CBEPXY, COOKY, CHU3Y;
BBIYUCIIATh IUIOMIAJM  [MOBEPXHOCTEM MHOTOTPAaHHUKOB (MIpU3Ma, MHpaMuia),
TEOMETPHUCCKUX Tell C MPUMEHEHUEM POopMyT;

CBOOOJTHO ONEpPUPOBATh TMOHSATHSIMU: CUMMETPHS B MPOCTPAHCTBE, LEHTP, OCh W
IUIOCKOCTh CHMMETPUH, IEHTP, OCh M TUIOCKOCTh CHMMETPUU (UTYPBI;

CBOGOI[HO ONneprupoBaTh NOHATUAMH, COOTBCTCTBYIOLIUMHU BCKTOpAaM M KOOpJAUWHATAM B
MIPOCTPAHCTBE;

BBITOJIHATH JICHCTBHS HAJI BEKTOPAMH,

pemiath 3aJa4yd Ha JIOKA3aTEeIbCTBO MAaTEMaTHUECKUX OTHOIICHUH M HaXOXKICHHE
TCOMETPUYCCKUX  BEJIMYUH, TPHUMEHSS HM3BECTHBIC METOJABI IPH  PEHICHHH
MAaTCMAaTUYCCKUX 3a/lad MMOBBIICHHOT'O U BBICOKOT'O YPOBHS CJIIOKHOCTH;

NPUMEHSATH MPOCTEHUIIINE POTPAMMHBIC CPEACTBA U JICKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUICCKHX 33]1aY;

U3BJICKaTh, IPEOOPA30BBIBATH M HHTEPIIPETUPOBATH HHPOPMAIIUIO O IIPOCTPAHCTBEHHBIX
reOMETPUYCCKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKAX;

IMPUMCHATD ITOJYYCHHBIC 3HAHUA HAa PAKTUKE: CPABHUBATH W AHAJIU3UPOBATH PCAJIbHBIC
CUTyaluu, IMPUMCHATb HU3YYCHHBIC TIIOHATHA B IIPOLHECCE IIOMCKAa PCHICHUSA
MaTeMaTHYeCKu c(HOpMYITUPOBAHHON MPOOJIEMBI, MOJCIUPOBATh PEATbHBIC CUTYalluu
Ha S3BIKC TEOMETPHH, WCCICAOBATh IOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM
TreOMETPUYCCKUX TIOHSATHI M TEOPEM, arrapara anreOpsl, perarh NPaKTHUECKUE 3a1auH,
CBA3aHHBIC C HAXOXKIACHUCM I'COMETPUUYCCKUX BCIIUYNH,

UMETb NPEICTABICHUS 00 OCHOBHBIX dTalax Pa3BUTHS I'€OMETPHH KaK COCTABHOM 4acTh
dyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K xoniy 11 kiaacca o0yyaromuiicss HayquTCs:

CBOOOJIHO ONEpPUPOBATh MOHATUSAMH, CBA3aHHBIMU C IMJIMHAPHUYECKOM, KOHUYECKON U
cepudeckoil MOBEPXHOCTSIMU, OOBSICHATh CIIOCOOBI MOIY4EHUS;

OTIEPHPOBATH TIOHATHIMHU, CBSI3aHHBIMH C TEJIAMH BpAIEHHs: IWIHHIPOM, KOHYCOM,
chepoil u mapowm;

pacrio3HaBaTh Teja BpalleHHus (LMIMHAP, KOHYC, cdepa U 1map) U 0ObIACHATh CIOCOOBI
TIOJTyYEHUS TeJl BPAIICHUS;

KJIaccu(UIUPOBaTh B3aUMHOE PACIOI0KEHHUE CPephl U MITOCKOCTH;

BBIYUCIIATh BEJIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeNl BpAaLICHUs, OOBEMBI U
IUIOINAAM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TE€J BpAallleHHs, TEOMETPHUUECKUX TeNl C
npuMeHeHueM Gpopmyi;

CBOOOJIHO OMEpPUPOBATh MOHITUSMH, CBSI3aHHBIMM C KOMOMHAIIUSIMH TeJ BpAIIEHUS U
MHOT'OI'PaHHMKOB: MHOTOTPAaHHUK, BIMCAHHBIN B cepy U OMMCAaHHBIA OKOJO chepsl,
cdepa, BiMcaHHAss B MHOTOTPAaHHHK HJIH TEJIO BPAIICHUS;

BBIYUCIIATH COOTHOLICHHUS MEX]Y IUIOMIASIMH MMOBEPXHOCTEH U 00bEMaMH 1MOTO0OHBIX
TeI;

n300paxarh H3ydaeMble (UTYpBI, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PHCYHKOB IIPOCTHIX O0BEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CECUCHHS TEIl
BpALICHHUS;

U3BJICKATh, HHTEPIPETUPOBATH U TPEOOPa30BHIBATh HH()POPMAITHIO O TPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTYpax, MPEeICTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITTOJTHATH ONEPAIH HA/l BEKTOPAMH;

3a71aBaTh TUIOCKOCTh YPABHEHUEM B JICKApPTOBOH CHCTEME KOOP/INHAT;,



peliaTh TEeOMETPUYECKHE 3aJayd Ha BBIYHCICHUE YIJIOB MEXIy MPSIMBIMA H
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUM OT TOYKH [0 IUIOCKOCTH, B II€JIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1a MPU PEIICHUH;

CBOOOHO ONEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C JIBUYKEHUEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JIBMKCHHIA,

BBITIOJHATh M300pakeHUsT MHOTOTPAHHUKOB M TENl BpAIICHUS NPH MapaJljIe]IbBHOM
NepeHoce, eHTPATbHON CUMMETPHUH, 3epPKATbHOW CUMMETPHUH, TIPU MOBOPOTE BOKPYT
psIMOH, MpeoOpa3oBaHuUs MOI00US;

CTPOUTDH CEYEHUSI MHOTOIPAHHUKOB U TEJI BpAIICHUs: CEUCHUS IIMINH/Ipa (apajieIbHO
U TIEPHEHAUKYJISPHO OCH), CEUCHUsI KOHYCa (MapaliyiesibHble OCHOBAHUIO U MPOXOIAIINE
yepes BepIIMHY), CEYSHHUSI 11apa;

UCIIOJIb30BaTh METO/bl MOCTPOCHUSI CEUEHHI: METOJ[ CJIEIOB, METOJ BHYTPEHHETO
MPOCKTUPOBAHUS, METO/]I IEPEHOCA CEKYIIEH TIIOCKOCTH;

JTIOKa3bIBaTh T€OMETPUUECKHIE YTBEPKICHUS;

OPUMEHSTh TeoMeTpuueckue (akThl Ui PEIICHUS CTePEOMETPHUYECKHX 3ajad,
MIPEANOJIATAIONINX HECKOJIBKO IIaroB PEIICHUS, €CIM YCIOBUS MPUMEHEHUS 3aJIaHbl B
SIBHOW M HESIBHOU (hopMme;

pemaTh 3aJadyd Ha JI0Ka3aTeJIbCTBO MATEMAaTHYECKUX OTHOIICHUM M HaXOXKICHUE
F€OMETPUUYECKHUX BEIIUYUH;

MPUMEHSTh POTPAMMHBIE CPEJCTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI TPU
pEIlIeHUU CTEPEOMETPUIECKHX 33/1aY;

MPUMEHATHh TOJyYEHHbIE 3HAHUS HaA TMPAKTUKE: CpPaBHUBATh, AaHAIM3UPOBATh U
OIICHUBATH PEAJIbHBIC CUTYAIlUU, IPUMEHSITh U3yUYEHHBIE MTOHSATHUS, TEOPEMbI, CBOWCTBA
B IIpollecce IMOHWCKA pElIeHUs MaTeMaTH4ecKu CQOpMYIUPOBAHHON MPOOIEMBI,
MOJICJIMPOBATh PEAIbHbIE CUTYAIlMH Ha SI3bIKE T€OMETPUHU, UCCIIEAOBATh MOCTPOCHHBIC
MOJIEJIM C UCHOJB30BAaHUEM T'€OMETPUUYECKUX MOHATUNM U TEOpeM, almapara anreOpsbl,
pemaTh IPaKTUYECKUE 3a/1a4H, CBA3AHHBIE C HAX0KICHUEM I'eOMETPUUECKUX BEIIHYMH;
UMETH MPEACTAaBIECHUS 00 OCHOBHBIX dTamax pa3BUTHs F€OMETPUH KaK COCTaBHOU YacTU
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM Kontposbmbie  TIpaxriecke (uudgposbie)
n/n MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoThI padoThI pecypesr
1 BBencHue B cTepeoMETpHIO 23 1 https://lib.myschool.edu.ru
9 B3anMHOe pacroioyKeHue IpsSIMbIX B 6 1 https://lib.myschool.edu.ru
POCTPaHCTBE
3 [MapamienbHOCTh MPSIMBIX | TNIOCKOCTEH B 8 https://lib.myschool.edu.ru
MIPOCTPAHCTBE
4 HepneHz[I/HEmepHOCTL MPSMBIX U o5 https://lib.myschool.edu.ru
IUIOCKOCTEH B ITPOCTPAHCTBE
5 VYTIbl U paccTOsTHUS 16 1 https://lib.myschool.edu.ru
6 MHoOrorpaHHHKH 7 1 https://lib.myschool.edu.ru
7 BekTopsl B IPOCTpaHCTBE 12 https://lib.myschool.edu.ru
5 HOBTOPCHI/IC, 0000I11IeHNEe U CUCTEMATH3AIIH 5 2 https://lib.myschool.edu.ru
3HaHU
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 6 0



https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/

11 KJIACC

KoJsimyecTBo yacoB DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB H TeM nudposbie
Ne ni/n NporpaMMEI pas Beero KonTpoabubie IIpakTuueckue f)lépg)f OBAT eJ)ILHH e
padoThI padoTshI pecype
1 AHaTUTHYECKAs TEOMETPHSI 15 1 https://lib.myschool.edu.ru
5 [ToBTOpeHwMeE, 0606H_IGHI§€ u 15 1 https://lib.myschool.edu.ru
cUCTeMaTH3aIHs 3HAHUH
3 O0bEéM MHOTOTpAaHHUKA 17 1 https://lib.myschool.edu.ru
4 Tena BpameHus 24 1 https://lib.myschool.edu.ru
5 [Tnomau MoBepXHOCTH U OOBEMBI 9 1 https://lib.myschool.edu.ru
KPYTJIBIX TEJ
6 JIBrokeHus 5 1 https://lib.myschool.edu.ru
7 [ToBTOpCHME, 0606H16HI:I€ u 17 2 https://lib.myschool.edu.ru
CHCTEMaTH3aIHs 3HAHHUI
OBHIEE KOJIMYECTBO YACOB I10 102 8 0

ITPOTPAMME



https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

KoaunuecTBO 4acoB

Tema ypoka KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE MpaBUiIa U300pAKEHUS
Ha PUCYHKE INIOCKOCTH,
MapajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeHbI OTpE3Ka

[TonsTs crepeoMeTpun: TOUKa,
npsiMasi, INIOCKOCTb, IPOCTPAHCTBO.
OcHOBHBIE TIpaBUIIa N300PAKEHUS
Ha PUCYHKE IJIOCKOCTH,
NapajulebHbIX IPSIMbIX (OTPE3KOB),
Cepe/IMHbl OTpe3Ka

https://lib.myschool.edu.ru

https://lib.myschool.edu.ru

[TonsTHs: IEepeceKaromuecs
TUIOCKOCTH, MEPECEKAIOLIHEcs
npsiMasi ¥ MJI0CKOCTb;
MOJYTIPOCTPAHCTBO

[TonsaTus: nepecekaromuecs
IUIOCKOCTH, NT€PECEKAIOLINECs
npsiMasi ¥ IJI0CKOCTB;
HOJIyIIPOCTPAHCTBO
MHororpaHHuKH, U300pakeHue
MIPOCTENIINX IPOCTPAHCTBEHHBIX

¢buryp, HeCyIeCTBYIOIIUX
00BEKTOB

https://lib.myschool.edu.ru
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MHororpaHHUKH, H300paKeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX

Gburyp, HeCyIEeCTBYIOIINX
00BEKTOB
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AKCHOMBI CTEPEOMETPHUH U NTEPBBIE
CJIEJICTBUS U3 HUX
AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

https://lib.myschool.edu.ru
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AKCHOMBI CTEPEOMETPUH U TICPBBIC
cneacTBus u3 HUX. CrocoObl
3aJIaHus IPSIMBIX U IUIOCKOCTEH B
npoctpancTBe. O003HaUCHUS
MPSIMBIX M IJIOCKOCTEH

https://lib.myschool.edu.ru

10

N300pakeHue ceueHuil mupaMuipl,
Ky0a U IPU3MBbI, KOTOPBIC TPOXOISAT
yepe3 ux péopa. M3obpaxenue
MepeceyeHus TOTyICHHBIX
iockocteil. PackpammBanue
MMOCTPOCHHBIX CEYCHUN Pa3HBIMU
[[BETAMHU

https://lib.myschool.edu.ru

11

12

13

N300pakeHue ceueHuil mupaMuipl,
Ky0a 1 pU3Mbl, KOTOpPBIE TPOXOIAT
yepes ux péopa. M3obpaxenue
nepecedeHus MOTyYeHHBIX
mI0cKoCcTel. PackpammBanue
MIOCTPOEHHBIX CEYEHUH Pa3HBIMU
IBETaMH

N300paxenune ceueHnil nupamMuibl,
Ky0a ¥ IpU3Mbl, KOTOPbIE POXOJAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus MoIyuYeHHBIX
mIockocTeil. PackpammBanne
MOCTPOSHHBIX CEUECHHH Pa3HBIMU
IBE€TaMHu

N300paxenne ceyeHNi nmupamMuibl,
Ky0a ¥ IpU3MBbl, KOTOPBIE POXOJIAT
yepe3 ux péopa. M3obpaxenue

https://lib.myschool.edu.ru
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https://lib.myschool.edu.ru
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14

nepeceyeHmst MoJIy4YeHHbIX
IJI0CKOCTEN. PackpamuBanue
MIOCTPOCHHBIX CEUCHUH Pa3HBIMU
OBE€TaMHu

Meroa cneqoB Ajisi MOCTPOEHUS
CeueHnuu

https://lib.myschool.edu.ru

15

Meron ciae0B A7l TOCTPOCHUS
ceueHuii. CBoICTBa nepeceueHuit
IPSMBIX U ITIOCKOCTEN

https://lib.myschool.edu.ru

16

Meron ciaen0B A7l TOCTPOCHUS
ceueHuil. CBoiiCTBa nepeceueHuit
IPSIMBIX U ITIOCKOCTEN

https://lib.myschool.edu.ru

17

18

19

[TocTpoeHue ceueHuii B mupamMue,
KyOe 1o Tpém ToukaM Ha pEdpax.
Co3aHue BEIHOCHBIX YEpTEkKEN U
3aMuCh MIaroB MOCTPOCHUS

[TocTpoeHue ceyeHnit B mupamu/e,
KyOe 110 TpéM TouKaM Ha pEOpax.
Co31aHne BBIHOCHBIX UepTexen U
3aITUCh IAroB MOCTPOCHUS

[TocTpoeHue ceueHuii B mupamu/e,
KyOe 1o TpéM ToukaM Ha pebpax.
Co3/anne BRIHOCHBIX YepPTEeXKEH U
3aMuch M1aroB MOCTPOCHUS

https://lib.myschool.edu.ru
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20

21

22

ITocTpoenue ceuenuii B mupamue,
KyOe 1o TpéM TouKaM Ha pEOpax.
Co3aHue BBIHOCHBIX YepTexen U
3aITUCh MAroB MOCTPOCHUS

[ToBTOpEHME MITAHUMETPUU:
TeopeMa 0 pONOPLMOHAIBHBIX
otpeskax. [lonoOue TpeyronbHUKOB
[ToBTOpEHME MITAHUMETPUN:
Teopema MeHnenas. Pacuets! B

https://lib.myschool.edu.ru

https://lib.myschool.edu.ru

https://lib.myschool.edu.ru
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CCUCHUSAX HA BBIHOCHBIX YEPTEXKAX.
Hcropus pa3BUTHA INIAHUMETPUU U
CTEpEOMETPUU

23

24

KontposbHas padota "AKCHOMBI
crepeomerpuu. Ceuenus"

B3anMHOe pacnonoxeHue npsmbIx
B IIPOCTPAHCTBE.
CkpeuuBaroniyecs npsiMple.
[Ipu3HaKK CKpeIMBaIOIINXCS
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

https://lib.myschool.edu.ru
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25

26

27

28

29

Teopema o CylecTBOBaHUH U
€AVMHCTBEHHOCTH IPSIMOU
napasieIbHON JaHHOW MPSMOH,
MIPOXOAAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKAalllel Ha
JTAHHOU npsimoil. Jlemma o
MepECeUCHUH NapajlIeNIbHbIX
MPSIMBIX TIOCKOCTHIO

[TapaninenpHOCTb TpEX MPSIMBIX.
Teopema o TpE€X mapamieabHbIX
npsAMbIX. Teopema o
CKpCHIMBAIOINUXCA ITPAMBIX

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA
MapajuieIbHOTO TPOSKTUPOBAHMS.
N3o6paxkeHune pazHbIx Guryp B
MapayIeIbHON MPOEKIINU
[enTpanbsHas npoekuus. YToui ¢
COHAIIPaBJICHHBIMU CTOPOHAMH.
Yroa Mexay npsMbIMU

3agaun Ha 10Ka3aTeIbCTBO U
HCCIIEIOBaHKE, CBS3aHHBIE C

https://lib.myschool.edu.ru
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30

pacIioyio’KeHNEeM PSMBIX B
IIPOCTPAHCTBE

[TonsATHA: MapauIeIbHOCTD IPAMOMN
U IUIOCKOCTH B IIPOCTPAHCTBE.
[Ipu3Hak napajienbHOCTH NPSAMON
u mockoct. CBOMCTBA
[IapaJUIEIbHOCTH IPSIMOU U
IIJIOCKOCTH

https://lib.myschool.edu.ru

31

I'eomerpuueckue 3agauu Ha
BBIUHCIICHUE U JJOKA3aTeNbCTBO,
CBSI3aHHbIE C [IAPAIIEIBHOCTbIO
IPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

https://lib.myschool.edu.ru

32

[TocTpoenue ceueHus,
MIPOXOSAIIETO Yepe3 TaHHYIO
MPSMYIO Ha YepTexXe U
MapaJIEBbHOIO IPYTrOM MPSMOIA.
Pacuér oTHOmMEHUH

https://lib.myschool.edu.ru

33

34

35

36

[TapannenpHas npoekuus,
IIPUMEHEHHE I TOCTPOCHUS
ceueHMi Ky0a U napajuieienumnesa.
CaolicTBa napauienenunena u
MIPU3MBI

[TapannenpHbIE MITOCKOCTH.
[Ipu3Haku napaineabHOCTH IBYX
ITOCKOCTEM

Teopema 0 mapajieIbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH,
MIPOXOAAIIEH Yepe3 TOUKY, HE
MIPUHAUISKALLYIO TaHHOU
MJIOCKOCTH M CJIEJICTBHUS U3 HEE

CaoiicTBa napamienbHbIX
TUIOCKOCTEH: 0 MmapaieIbHOCTH

https://lib.myschool.edu.ru

https://lib.myschool.edu.ru

https://lib.myschool.edu.ru

https://lib.myschool.edu.ru



https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/

MPSIMBIX TIepeceueHus Ipu
MEePECCUCHHUH IBYX MapalIeIbHBIX
IJIOCKOCTEH TpeThen

37

CaolicTBa napajuiesbHbIX
TUIOCKOCTEH: 00 OTpe3kax
MapajuieIbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEXKITY
MapajuieJIbHbIMU IIOCKOCTSMHU; O
IIEPECCYCHUH IIPSIMOU C IBYMS
NapajuieJIbHbIMU TUIOCKOCTAMHU

https://lib.myschool.edu.ru

38

39

IToBTOpenue: Teopema ITudaropa
HAa IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA

https://lib.myschool.edu.ru
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40

41

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiesienumnea

Beruuciienue JuiH OTpE3KOB B KyOe
U IPSIMOYTOJIBHOM
napajuieJIenunene

https://lib.myschool.edu.ru
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42

43

IlepnieH IUKYIAPHOCTD NPSIMOU U
mockocty. [Ipru3Hak
MEPIEHIUKYIISIPHOCTU IIPAMON U
IIJIOCKOCTH

[lepneHMKyYIAPHOCTD NPSMOM U
mockocty. [Ipusnak
MEPIEHIUKYISIPHOCTHU IIPSIMOH U
IIJIOCKOCTH

https://lib.myschool.edu.ru
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44

Teopema 0 CylIeCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMO1A,
MPOXOJAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U
MEPIICHAUKYIISIPHOMN K INIOCKOCTH

https://lib.myschool.edu.ru
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45

46

[1nockocTH U NepreHIuKYIspHbIE
UM IpsIMblE€ B MHOIOIPaHHUKAX
[1n0cKkOCTH ¥ IEPIEHUKYIISIPHBIE
UM MPsIMbIE B MHOTOI'PAaHHHUKAX

https://lib.myschool.edu.ru
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47

[leprieHAuKyNIAp U HAKIOHHAS.
ITocTpoeHue nepneHauKyIspa us
TOUYKHU Ha MPSIMYIO

https://lib.myschool.edu.ru

48

[leprieHAuKyNIAp U HAKIOHHAS.
[TocTpoeHune nepneHuKyIspa us
TOUYKHU Ha MPSIMYIO

https://lib.myschool.edu.ru

49

50

51

Teopema o TpEX NMepneHAuKyIIpax
(mpsimast 1 oOpaTHasi)

Teopema o TpEX NMepneHaAnKyIIpax
(mpsimast 1 oOpaTHasi)

Yron Mexay CKpeuBarOmuMHUCs
MPSIMBIMU

https://lib.myschool.edu.ru

https://lib.myschool.edu.ru

https://lib.myschool.edu.ru

52

ITouck NEPpICHAUKYIISIPHBIX
MMpsAMBIX C IOMOLIBIO
NEPICHANUKYIISIPHBIX ILTIOCKOCTEM

https://lib.myschool.edu.ru

53

OpTOFOHaJ'IBHOG IMPOCKTUPOBAHUC

https://lib.myschool.edu.ru

54

55

56

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, TPABHIILHON TTUPAMUIBI C
MIOMOIIBIO OPTOTOHAJIEHOU
MIPOEKITNH

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, TPABHIILHON TTUPAMHUIBI C
MIOMOIIIBIO OPTOTOHAJIEHOU
MIPOCKITHH

CumMMeTpHs B MPOCTPAHCTBE
OTHOCHUTEJIBHO TIOCKOCTH.
[InockocTn cummeTpuil B
MHOT'OI'paHHHKaxX

https://lib.myschool.edu.ru
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57

IIpu3Hak nepneHuKyJIIpHOCTH
IIPSIMOM M TUIOCKOCTH KakK
CJIEJCTBUE CHMMETPUH

https://lib.myschool.edu.ru

58

[IpaBusIbHBIE MHOTOTPAHHUKHY.
Pacuér paccTosgHMM OT TOYKHU 10
IJIOCKOCTH

https://lib.myschool.edu.ru

59

[IpaBusIbHBIE MHOTOTPAHHUKHU.
Pacuér paccTosHMI OT TOYKHU 10
IJIOCKOCTH

https://lib.myschool.edu.ru

60

61

Crioco0sl OMyCTUTH
NEPIEHIUKYJIAPBL: CHMMETpPUS,
CABUT TOYKH I10 NapaJIIeIbHOU
IpsAIMOI

CaBur no HenapauienbHON
MPSMOM, U3MEHEHUE PACCTOSHUI

https://lib.myschool.edu.ru
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62

63

KonTponbhas padora "B3aumnoe
pacmooKeHUe MPSAMBIX U
MIJIOCKOCTEH B IpocTpaHcTBe"

[ToBTOpEHME: yrom Mexay
MIPSIMBIMU Ha IIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJILHOM
TPEYroJIbHUKE, TEOPEMA KOCUHYCOB

https://lib.myschool.edu.ru
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64

IloBTOpEHME: Yron Mexay
CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

https://lib.myschool.edu.ru

65

FCOMeTpI/I"ICCKI/Ie MCTObI
BBIYUCIICHUSA yIJia MCXKIY MPAMBIMU
B MHOT'OTpaHHHUKaX

https://lib.myschool.edu.ru

66

JIByrpanHnsbIil yroia. CBoMCTBO
JUHENHBIX YTJIOB IBYTPAHHOTO yIia

https://lib.myschool.edu.ru
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67

[TeprieHIUKYISPHBIC IJIOCKOCTH.
CBoiicTBa B3aMHO
MEPICHIUKYIIIPHBIX TUIOCKOCTEH

https://lib.myschool.edu.ru

68

ITpu3HaK nepnesauKyIsIpHOCTH
IJIOCKOCTEM; TEOpeMa O MPSAMOU
IepeceyeHus JIByX IIOCKOCTEH
NEPIEHIUKYISIPHBIX TPEThEeU
IJIOCKOCTH

https://lib.myschool.edu.ru

69

[IpsimoyTrobHBIN TTapasuIeIenuIe]T;
KyO; U3MEpEHHs, CBOMCTBa
MPSIMOYTOJIBHOTO TIapaJuieienuneia

https://lib.myschool.edu.ru

70

Teopema o nuaronanu
IPSIMOYTOJIBHOTO NapajuleIenumneia
U CII/ICTBUE U3 HEE

https://lib.myschool.edu.ru

71

72

CrepeoMeTpuueckue u
MIPUKJIAHBIC 3a/1a4d, CBA3aHHBIE CO
B3aMMHBIM PACIIOJIOKEHUEM
MPSIMBIX U TJTIOCKOCTH

IToBTOpEHME: CKpELIMBAOIINEC
IIpsIMBIE, MTAPAJUIEIIbHBIE IIIIOCKOCTH
B CTaHJAPTHBIX MHOTOIPAaHHUKAX

https://lib.myschool.edu.ru
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73

[Tapa napanienbHbIX MI0CKOCTEN
Ha CKPEIMBAIOIIUXCS MPAMBIX,
paccTosHuE MEXY
CKPEILMBAIOIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIMSIX

https://lib.myschool.edu.ru

74

PaccrosiHue oT TOUKM 10
IIJIOCKOCTH, PACCTOSTHUE OT MPSMOMN
J10 IIJIOCKOCTH

https://lib.myschool.edu.ru

75

Beluncienne paccTossHUN MEXKIY
CKPELIMBAIOIIHUMHUCS TPSIMBIMHU C
IIOMOILBIO NIEPIEHAUKYJIIPHON
IJIOCKOCTH

https://lib.myschool.edu.ru
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TpéxrpanHblil yroJ, HEpaBEHCTBA
JUIsl TPEXTPAaHHBIX YIUIOB. Teopema

https://lib.myschool.edu.ru

76 1
[Tudaropa, TeopemMbl KOCHHYCOB U
CHUHYCOB JUIsl TPEXTPAHHOIO yIJIa
DneMeHTHI ChepuIecKoi https://lib.myschool.edu.ru
77 T€OMETPHUH: T€0IC3NUECKUE TUHUU 1
Ha 3emie
78 KonTponpHas padota "YTisl u 1 https://lib.myschool.edu.ru
paccrosiHus"
79 Cucrematusanus 3HaHAI 1 https://lib.myschool.edu.ru
"MHOrorpaHHHK 1 €ro 3J1€MEHThI"
80 [Mupamua. Bumasl mupamu. 1 https://lib.myschool.edu.ru
[IpaBusbHas mupamuaa
81 [Mpusma. [psimast u HaKJIOHHAS 1 https://lib.myschool.edu.ru
npusmbl. [IpaBuibHas mpu3ma
[Ipsimoii mapasienenumnen, https://lib.myschool.edu.ru
82 MPSIMOYTOJIbHBIN MapajlieenuIe], 1
KyO
83 Bbinmykiible MHOTOTpaHHUKH. 1 https://lib.myschool.edu.ru
Teopema Jitnepa
BeImykJibie MHOTOTPaHHUKH. https://lib.myschool.edu.ru
84 Teopema Ditnepa. [IpaBuibHbIe U 1
MOJTYTPaBHIbHBIC MHOTOTPAHHUKH
85 KontposnbsHas pabota 1 https://lib.myschool.edu.ru
"MHororpaHHuKH"
86 [ToHsTHE BEKTOpa HA TNIOCKOCTH U B 1 https://lib.myschool.edu.ru
POCTPaHCTBE
87 CymMa BEKTOpOB 1 https://lib.myschool.edu.ru
88 Pa3zHOCTh BEKTOpPOB 1 https://lib.myschool.edu.ru
89 [TpaBuio napanenenunena 1 https://lib.myschool.edu.ru
90 YMHOXKEHHE BEKTOpa Ha YUCIIO 1 https://lib.myschool.edu.ru
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Pasnoxenue BexTopa 1o 6asucy

https://lib.myschool.edu.ru

91 TpEX BEKTOPOB, HE JIEKAIIUX B 1
OJIHOM IJIOCKOCTH
92 CkansipHO€E [TPOU3BEIACHUE 1 https://lib.myschool.edu.ru
93 Bbrurciienue yriia Mmexmy 1 https://lib.myschool.edu.ru
BEKTOPAaMH B [IPOCTPAHCTBE
94 [Ipocreiimme 3aaun ¢ BEKTOpaMH 1 https://lib.myschool.edu.ru
95 [Ipocreiimme 3amaun ¢ BEKTOpaMH 1 https://lib.myschool.edu.ru
96 [Ipocreiinme 3ajauu ¢ BEKTOpaMu 1 https://lib.myschool.edu.ru
97 [Ipocreiinme 3ajauu ¢ BEKTOpaMu 1 https://lib.myschool.edu.ru
98 O606H}eHHe U CUCTeMaTu3alus 1 https://lib.myschool.edu.ru
3HAHHI
99 O606I{1€HI/I€ U CUCTEeMaTH3aIlHsI 1 https://lib.myschool.edu.ru
3HAHHUH
100 HToroasi KOHTpOJIbHAsA paboTa 1 https://lib.myschool.edu.ru
101 HToroasi KOHTpOJbHAsA paboTa 1 https://lib.myschool.edu.ru
102 O60611vleH1/1e U CHCTEeMaTU3aIHsI 1 https://lib.myschool.edu.ru
3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME
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11 KJIACC

KoauuecTBo yacos DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tewa ypoka Bcero Kontponbueie  Ipaxrmyeckue fllsyqennﬂ :)lﬁ[()l;I;OBaTeJILHbIe
padoThI padoThI pecype
[ToBTopenue Tems! "KoopauHaTsl https://lib.myschool.edu.ru
1 BEKTOpPA Ha IUIOCKOCTH U B 1
npocTpaHcTae”
9 [ToBTopenue tembl "CranspHoe 1 https://lib.myschool.edu.ru
MIPOU3BEJICHNE BEKTOPOB"
[ToBTOpeHue TeMbl "BeruncieHue https://lib.myschool.edu.ru
3 yIi1a MeXy BEKTOpaMH B 1
npoctpaHcTae"”
[ToBTOpeHue TeMsl "YpaBHEHHE https://lib.myschool.edu.ru
4 PSIMOH, MPOXO/IAIIEH Yepes3 JIBe 1
TOYKH"
5 YpaBHEHHUE MJIOCKOCTH, HOPMAaJTb, 1 https://lib.myschool.edu.ru
ypaBHEHHE TUIOCKOCTH B OTPE3Kax
5 YpaBHeHUE MI0CKOCTH, HOPMalb, 1 https://lib.myschool.edu.ru
ypaBHEHUE TUIOCKOCTU B OTPE3Kax
7 BekropHoe npousBeneHne 1 https://lib.myschool.edu.ru
3 JIvHeiHbIC HEPaBEHCTBA, IMHEHHOE 1 https://lib.myschool.edu.ru
IPOTPaMMHUPOBaHUE
9 JluHeliHble HEpaBEHCTBA, JIMHEHHOE 1 https://lib.myschool.edu.ru
pOTrpaMMHUPOBaHHE
AHanuTHYECKHUE METOIBI pacuéTa https://lib.myschool.edu.ru
10 yriia MeKy MPSIMBIMH B 1
MHOTOTpaHHHKaX
AHanuTHYECKHUe METOIBI pacuéTa https://lib.myschool.edu.ru
11 yria MeXIy IIOCKOCTSIMU B 1

MHOT'OI'paHHUKax
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12

13

dopmysa pacCTOSHUS OT TOUKH J10
MJIOCKOCTH B KOOPJIMHATAX
HaxoxaeHnne paccTostHui OT TOUKH
JI0 TIJIOCKOCTH B KyOe

https://lib.myschool.edu.ru

https://lib.myschool.edu.ru

14

Haxoxnenue paccToIHUI OT TOUKH
J10 TUIOCKOCTH B IIPABUIILHON
MpamMuIe

https://lib.myschool.edu.ru

15

16

KonrpomnsHas pabora
"Ananutuyeckas reometpus”
CeueHust MHOTOTPAaHHUKOB:
CTaHJapTHbIE MHOTOTPAHHUKHU

https://lib.myschool.edu.ru

https://lib.myschool.edu.ru

17

CeueHust MHOTOTPAHHUKOB: METO/T
CIIEOB

https://lib.myschool.edu.ru

18

Ceuenuns MHOT'OI'PaHHHKOB:
CTaHJApPTHBIC IJIOCKOCTH,
MNEPECCUCHUA ITPAMBIX U IUIOCKOCTEH

https://lib.myschool.edu.ru

19

20

[TapamenbHble IpsiMbIE U
IJIOCKOCTH: MapaJuIeNIbHbIEC CEYEHUS
[TapamiensHbIe IpsIMBIE U
IJIOCKOCTH: pac4€T OTHOLLEHUI

https://lib.myschool.edu.ru

https://lib.myschool.edu.ru

21

[TapamenbHble IPSIMBIE U
IIJIOCKOCTH: YIJIBI MEXAY
CKPELIUBAIOIIUMUCS IPSIMBIMU

https://lib.myschool.edu.ru

22

23

[IepnieHauKyIsIpHBIE IPSAMBIE U
IIJIOCKOCTH: CTAHJAPTHBIE I1aphI
NEePNEHANKYIISPHBIX IUNIOCKOCTEN U
MPSAMBIX, CHMMETPUHU
MHOTOI'PAHHUKOB

[IepnieHauKynsIpHBIE IPSAMBIE U
IIJIOCKOCTH: TEOPEMA O TpeX
NEePHEHANKYIIAPax

https://lib.myschool.edu.ru

https://lib.myschool.edu.ru
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24

[leprienquKyngpHbIEC TPSIMbIE U
MJIOCKOCTH: BBIUUCIICHUS JUTUH B
MHOTOTpaHHHUKaX

https://lib.myschool.edu.ru

25

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJTBHUKOB, ()OPMYJIBI JJIS
TJI0IAJIEH, COOOpaKEHUS IO 100U

https://lib.myschool.edu.ru

26

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJTBHUKOB, (POPMYJIBI JJIS
TJI0MIAJEH, COOOpaKEHUS IO 100U

https://lib.myschool.edu.ru

27

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJTBHUKOB, ()OPMYJIBI JIS
TJI0IAEH, COOOpaKEHUS 1O 100U

https://lib.myschool.edu.ru

28

29

30

31

IImomaau ceuennin
MHOTOIPAaHHUKOB: ILJIOIIAIN
MMOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaXESHUS OO0

IImomaau ceuenunit
MHOTOTPaHHHUKOB: TUTOIIIAT!
MOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEeHUs 101001t
KonTponbHas padora "[loBropenue:
MHOTOTPaHHHUKH, CEUYEHUS
MHOTOTPaHHHUKOB"

O6béMm Tena. OobeM
MPSIMOYTOJILHOTO Tapasuiesenumnea

https://lib.myschool.edu.ru

https://lib.myschool.edu.ru

https://lib.myschool.edu.ru

https://lib.myschool.edu.ru

32

33

3anmaun 06 yaBOoeHUU Kyba, o
KBaJIpaType Kyba; O TPHUCEKITHH yTiia
CrepeomeTpuiecKue 3a1a4,
CBsI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO TIapaJuIeyICITHITe 1A

https://lib.myschool.edu.ru

https://lib.myschool.edu.ru
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34

[TpuknaaHbie 3aa4u, CBI3aHHBIE C
BBIUUCIIEHUEM 00BEMA
PSIMOYTOJIBHOTO Mapasuie/Ienue/ia

https://lib.myschool.edu.ru

35

O0BEM TIPSIMON MPU3MBI

https://lib.myschool.edu.ru

36

CrepeoMeTpuueckue 3aaauu,
CBSI3aHHBIC C BBIYUCIICHUEM
00BEMOB MPSAMOI IPU3MBI

https://lib.myschool.edu.ru

37

38

[puknagHble 3a1a41, CBI3aHHBIC C
00BEMOM MPSIMON MTPU3MBI

Berauncnenne 066EMOB TEI C
MIOMOIIbIO ONPEACAEHHOTO
uHTerpana. O0bEM HaKIIOHHOM
IIPU3MBI

https://lib.myschool.edu.ru

https://lib.myschool.edu.ru

39

40

41

42

43

Boruncnenue 00bEMOB Te ©
IIOMOIIBIO OTIPEIETIEHHOTO
uHTerpana. O0bEM nupamMuIsl

dopmyna 00bEMa MUPaAMUJIBIL.
OTtHoleHNEe 00BEMOB TUPAMU] C
00LINM YTJIOM

®dopmyna 00bEMA TUPAMUIBIL.
OTtHo1eHNEe 00HEMOB TUPAMU] C
00LINM YTJIOM
CrepeomeTpuyiecKkue 3a1a4u,
CBsI3aHHBIE C 00BEMaMU HAKJIIOHHOM
TIPU3MBI

CrepeomeTpuyiecKkue 3a1a4u,
CBsI3aHHBIE C 00bEMaMU TUPAMHU/IBI

https://lib.myschool.edu.ru

https://lib.myschool.edu.ru
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44

[IpuknagHbie 3a1a4u 110 TEME
"OOBEMBI TeN", CBI3aHHBIE C
00BEMOM HAKJIOHHON TPU3MBI

https://lib.myschool.edu.ru
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45

[TpuknaaHbIie 3a1a49u 110 TEME
"OOBEMBI TEN", CBI3aHHBIE C
00BEMOM MUPAMUIBI

https://lib.myschool.edu.ru

46

[Ipumenenue 0ObEMOB.
Brrurcnenue paccTosiHUS 10
TUIOCKOCTH

https://lib.myschool.edu.ru

47

48

49

50

Kontponbnas pabora "O0bEM
MHOIOTrpaHHHKaA"

unuuapudeckast TOBEPXHOCTb,
o0pa3yromue HUIHHIPHYECKON
MMOBEPXHOCTHU

umuanp. [psamoit kpyrosou
nuHap. [Inomans noBepxHocTu
LHWIMHIpA

Konunyeckas moBepXHOCTb,
00pa3yroine KOHUIEeCKOM
nosepxHoctu. Konyc

https://lib.myschool.edu.ru

https://lib.myschool.edu.ru

https://lib.myschool.edu.ru

https://lib.myschool.edu.ru

51

Ceuenne KoHyca IIIOCKOCTHIO,
MapasuiebHOM MIIOCKOCTH
OCHOBaHMS

https://lib.myschool.edu.ru

52

53

VYceuénnslii konyc. M300paxenue
KOHYCOB M YCE€YEHHBIX KOHYCOB
[Tomane 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa

https://lib.myschool.edu.ru

https://lib.myschool.edu.ru

54

55

56

[Tnomaas 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYCa

CrepeomeTpuueckue 3a1auu Ha
JIOKA3aTeJIbCTBO U BHIYUCIICHHE,
MOCTPOEHUEM CEYEHUN HUIUHAPA,
KOHYca

CrepeomeTpudecKue 3a1a4u Ha
JTI0KA3aTeNbCTBO U BBIYUCIICHUE,

https://lib.myschool.edu.ru

https://lib.myschool.edu.ru

https://lib.myschool.edu.ru
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57

MOCTPOCHUEM CEUECHUN UIHH]IPA,
KOHYca

[Ipukiianueie 3a1a4n, CBsI3aHHbBIE C
WIHHIPOM

https://lib.myschool.edu.ru

58
59

60

[MpuknaaHbie 3313491, CBSI3aHHBIC C
HUIMHAPOM

Cdepa u map

[epeceuenue chepsl u mapa ¢
wiockocTeio. Kacanwue mapa u
cdepsl TUIOCKOCThI0. By u
U300pakeHHe Iapa

https://lib.myschool.edu.ru
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61

[Mepeceuenue chepsl u mapa ¢
wiockocThio. Kacanwue mapa u
cdepsl TUIOCKOCThI0. By n
U300pakeHHe Iapa

https://lib.myschool.edu.ru

62
63

64

65

66

67

YpaBuenue chepsl. [Lnomans
cdepsl U e€ yacten

Cummetpus cdepsl 1 mapa

CrepeomeTpryuecKkue 3a1a4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM UX CEUCHHI
TUTOCKOCTBIO

CrepeomeTpryuecKkue 3a1a4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM UX CEUCHHI
TUTOCKOCTBIO

[Ipuknansble 3a1aun, CBSI3aHHBIE CO
chepoit u mapom

IToBTOpEHME: OKPYKHOCTh HA
IJIOCKOCTH, BBIYMCIIEHUS B

https://lib.myschool.edu.ru
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68

OKPY>KHOCTH, CTaHJapTHBIC
oxoous

PaBJ'II/I‘-IHLIe KOM6I/IHaLII/II/I TCJI
BpaIlleHUs] 1 MHOTOTPAHHUKOB

https://lib.myschool.edu.ru

69

70

3amaun o Teme "Tena u
IIOBEPXHOCTHU BpaleHus"
3anauu o teme "Tena u
MMOBEPXHOCTHU BpalieHus"

https://lib.myschool.edu.ru
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71

72

73

74

KoHnTtpoinbhas padora "Tena u
MOBEPXHOCTHU BpaleHus"
O06BeéM muuHapa. Teopema 06
00BbEME MPSMOTO LUITUHIPA
Brruucnenue o0bEMOB Te €
MOMOIIBIO ONIPEAETEHHOTO
uHTerpana. O0bEM KoHyca
[Tnomaau 60KOBOY U TIOTHON
MOBEPXHOCTH KOHYCa

https://lib.myschool.edu.ru
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75

CrepeoMeTrpuueckue 3aJaun,
CBSI3aHHBIE C BHIYMCICHUEM
00BEMOB IIMIIMH]IPA, KOHYCa

https://lib.myschool.edu.ru

76

[TpuknanHeie 3a1a4u 10 TEME
"O0BEMBI U MIIOLIAAN
noBepxHocTel Ten"

https://lib.myschool.edu.ru

77

78

O0BEM 11apa ¥ MapoOBOTO CEKTOpA.

Teopema 06 06bEMe mapa.
[Tnomans chepsi.
CrepeomeTpuyeckue 3a1au,
CBA3aHHBIC C BBIYUCIICHUEM

00BEMOB mrapa, orapoBOro CCrMeHTa

H I1apoOBOIro CEKTopa

[IpuknagHeie 3a1a4u 110 TEME
"OOBEMBI TeN", CBI3aHHBIE C

https://lib.myschool.edu.ru

https://lib.myschool.edu.ru
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79

00BEMOM IIapa U TUIOIIA/IHI0
cdepsl. COOTHOMICHUST MEKTY
IUIONIAISIMU TTOBEPXHOCTEH U
00bEMaMH MOTOOHBIX TEI

[TomoOHbBIE TeNa B IPOCTPAHCTRBE.
N3menenne o6bEMa rpu mogo0uu.
CrepeomeTpuyeckue 3a/1auu,
CBSI3aHHBIC C BEIUUCIICHUEM
00BEMOB TEJ U IIIONIAIeH
MMOBEPXHOCTEH

https://lib.myschool.edu.ru

80

KoHnTtponbhas padota "Ilnomanu
MOBEPXHOCTH U O0BEMBI KPYTIIBIX

TCJI

https://lib.myschool.edu.ru

81

82

83

JIBuKeHMsI IPOCTPAHCTBA.
Orobpaxenus. [IBuxeHus u
paBeHcTBO (uryp. OOure cBorcTBa
JIBIDKCHUN

Buae! nBukeHnil: napaiebHbIN
IIEPEHOC, LEHTPAJIbHAs! CUMMETPHUS,
3epKaJIbHasi CHMMETPUS, TIOBOPOT
BOKPYT NPSIMOM

[IpeobpazoBanust mompoous. [psmas
u cepa Diinepa

https://lib.myschool.edu.ru
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84

85

['eomeTpuyeckue 3a1auu Ha
PUMEHEHUE JBUKCHUS
Kontponbnas padota "BekTops! B
npocTpaHcTae”

https://lib.myschool.edu.ru
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86

Ob6o6maroree nosropenue 11
MOHATHI U METOJI0B Kypca
reomerpun 10—-11 knaccos,
cUcTEeMaTu3alus 3HAaHW:
"ITapanienbHOCTb NPSMBIX U
MJIOCKOCTEH B MpoCcTpaHCcTBe"

https://lib.myschool.edu.ru
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87

O6o06matomee moBropenue 11
MOHATUN U METOJI0B Kypca
reomerpun 10—-11 knaccos,
cUCTeMaTu3alus 3HaHuil: "BekTopbl
B IpocTpaHcTBe"

https://lib.myschool.edu.ru

88

O6o6matomee moBropenue 11
MOHATUI U METOJOB Kypca
reomerpun 10—-11 knaccos,
cucTeMaTu3alus 3HaHuil: "BekTopbl
B IpocTpaHcTBe"

https://lib.myschool.edu.ru

89

O6o6matomee nmoropenue 11
MOHATHI U METOJOB Kypca
reomerpun 10—-11 knaccos,
cucremaru3anus 3HaHui: "O0beM
MHOTOTpaHHUKA"

https://lib.myschool.edu.ru

90

O6o6matomee nmoropenue 11
MOHATHI U METOJOB Kypca
reomerpun 10—11 knaccos,
cucreMaruzanus 3HaHui: "O0beM
MHOTOTpaHHHKaA"

https://lib.myschool.edu.ru

91

O6o06matomiee moBTopenue 11
MOHSITUI U METOJIOB Kypca
reometrpun 10—11 xmaccos,
CHCTeMaTH3allys 3HAHUIA:
"Ilnomany MOBEPXHOCTU U 0O BEMBI
KpYIJIbIX Ted"

https://lib.myschool.edu.ru

92

93

Ob6o6maromee nosropenue 11
MOHATHI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
cHCTeMAaTH3aIus 3HaHUH
"ITnommany mOBEpPXHOCTU U O0BEMBI
KpYyIJIbIX Ten"

HToroBasi KOHTpoJIbHAs paboTa

https://lib.myschool.edu.ru

https://lib.myschool.edu.ru
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94

HtoroBast KOHTpoJIbHAs paboTa
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95

96

[ToBTOpEeHmE, 0600IICHUE U
cucTeMaTu3alus 3HaHui

Wcropus pa3BuTus cTepeoMeTpun
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

https://lib.myschool.edu.ru
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97

98

Hcropust pa3BUTHS CTEPEOMETPUN
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ui

Wcropus pa3BuTus crepeoMeTpun
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOT M

https://lib.myschool.edu.ru
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99

Wcropus pa3BuTus crepeoMeTpun
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://lib.myschool.edu.ru

100

101

Hcropus pa3BUTUSA CTEPEOMETPUH
KAaK HayKU U €€ poJib B Pa3BUTHH
COBPEMEHHBIX NH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Wcropus pa3BuTusi crepeoMeTpun
KaK HayKH U €€ poJib B Pa3BUTHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://lib.myschool.edu.ru
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102

Hcropus pasBuTHs CTEpEOMETPUI
KAaK HayKHU U €€ posib B PA3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

https://lib.myschool.edu.ru
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O

[MPOLECCA OBA3ATEJIbHBIE YUEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

* MaremaTuka: anredpa 1 Hayana MaTeMaTHYeCKOro aHaiu3a, reomerpus. ['eomerpus, 10-11
knaccel/ Atanacs JI.C., Byry3os B.®., Kagomues C.b. u n1p.AkuronepHoe 0011ecTBo
«3narenscTBO «lIpocBemenune»

» Matematuka. ['eomerpus, 11 knace/ Mepamsik A.I'., Homuposckuii [I.A., ITonskos B.M.; mox
penaknueit [Togonbckoro B.E., O0miecTBo ¢ orpaHUM4eHHON OTBETCTBEHHOCThIO M3maTenbckuii
ueHTp «BEHTAHAT'PA®»; AkunonepHoe obuiectBo «M3narensctBo «lIpocsemenne»
METOJUYECKUE MATEPUAJIbI 1JI5 YUUTEJIA

['eomerpus. 10 kinacc. Aunaktuueckue marepuaisl / B.A. [Tanunmuna, AKIHOHEpHOE 00IIECTBO
"N3narenbctBO "lIpocBemenne"” 2. Maremarnka: reoMeTpus. Y TUIyOJIeHHBINA ypoBeHb. 11 kiacc.
Mertonnueckue pekomenaanuu / E.B. Bytiko, A.I'. Mepansik, B.b. [Tonorckuii, O6miecTBo ¢
OrpaHU4YeHHOM OTBeTCTBeHHOCThIO M3naTensckuii nentp "BEHTAHA-I'PAD"

[MU®POBBIE OBPA30OBATEJIbHBIE PECYPCBI U PECYPChHI CETU UHTEPHET

Enunas xomutexiust iudpoBeix oOpazoBaTeabHbIx pecypcon http://schoolcollection.edu.ru/

2. Poccuiickas anekrponnas mkosta (POII) https://resh.edu.ru/

3. UnTepakTuBHas 0Opa3oBarebHas oHaiH-iardhopma «Yuu.py» https://uchi.ru/

4. ObpazoBarenbHbii opran «SKmace» https://www.yaklass.ru/

5. O6pasoBarenbHblil moptan «Mupoypoky» https://infourok.ru/

6. Lentp onnaitn-ooyuenus «Pokchopn» http://foxford.ru/






		2024-09-18T22:14:36+0400
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 9" ЭНГЕЛЬССКОГО МУНИЦИПАЛЬНОГО РАЙОНА САРАТОВСКОЙ ОБЛАСТИ




