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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OO0IIero
o0pa3oBaHus, TaKk Kak 00ecreynBaeT BO3MOXKHOCTh M3YUCHHUS AUCIUIUINH €CTECTBEHHO-HAyYHOU
HAIpPaBJIEHHOCTU U IPEAMETOB I'yMaHUTapHOro LuKJa. [I0CKOIBKY JIOTMUECKOE MBILUICHUE,
dopmupyeMoe IpH M3Y4EHUH OOYyYarOIMMHCS MOHATUHHBIX OCHOB TI'E€OMETpUH, IIpU
JI0Ka3aTelbCTBE TEOPEM M IOCTPOCHUHU LIENOYKH JIOTHUECKUX YTBEPKACHUN IPH pPELICHUU
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIAaTh W ONPOBEPraTh TIMIOTE3bl HENOCPEACTBEHHO
UCIIOJIB3YIOTCS NIPU PEIIEHUM 3a]lady €CTECTBEHHO-HAY4YHOIO LMKJIA, B YaCTHOCTH (PU3HUECKUX
3aja4.

Ilenb ocBoeHMs mporpaMMbl yueOHOro kypca «l'eomerpus» Ha yriayOin€HHOM ypOBHE —
pasBUTHE WHIMBHIYaJIbHBIX CIIOCOOHOCTEH OOy4aromuxcs MPH HM3yYCHHUH TEOMETPUH, Kak
COCTaBIIAIIOLICH MpeaMeTHOl obnactu «MaremaTnka W MHQOpPMATHKa» dYepe3 obecreueHue
BO3MOXKHOCTH NPUOOpETEeHHs] U UCIOJIb30BaHUS Oosiee IIyOOKHMX TIeOMETPUYECKHX 3HAHUU U
NecTBUM, crielu(UYHBIX I'€OMETPUHM, U HEOOXOAMMBIX Ul YCIEUIHOTO MpOo(ecCHOHAILHOIO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 3a/la4aMu Kypca Fr€OMeTpUHN Ha yriIyOJ€HHOM YPOBHE, PACIIUPSIOIINMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABIISIOTCS:

paclIMpeHue NPEACTaBICHHS O TEOMETPUM KaK YacTd MHPOBOM KYIbTYpbl U
(dopMHUpOBaHKE OCO3HAHUS B3aUMOCBSA3H T'€OMETPUH C OKPYKAIOIIUM MUPOM;

¢dopMHupOBaHHE TPEACTABICHUS O TPOCTPAHCTBEHHBIX (UTYpax Kak O BaKHEHUIIHX
MaTeMaTHYECKUX MOJENSIX, IO3BOJIAIONIMX ONUCBIBATh UM M3y4yaThb pas3Hble SBICHUS
OKpY’KaIOIIEero MHpa, 3HaHHE MOHATHHHOro amnmapara 1no pasaeny «CrepeoMeTpus» yueOHOro
Kypca reoMeTpuu;

(dopMHpoBaHHE YMEHMsI BJIa/IeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (UTypax
U UX OCHOBHBIMHM CBOWMCTBaMHM, 3HaHHE TeopeM, (GOpMyT U YMEHHME HMX MPUMEHSATh, YMEHUS
JTOKa3bIBaTh TEOPEMbI U HAXOUTh HECTAHAAPTHBIE CIIOCOOBI pELICHUS 3aay;

dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEPTEkKax, MOJAENAX M B pPEaJbHOM MHpE
MHOTOTPaHHUKH U TeJa BPaIleHUsI, KOHCTPYHUPOBATh T€OMETPUUYECKUE MOJIEIIN;

dbopMupoBaHHE  TMOHUMAaHMSI  BO3MOXKHOCTM  aKCHOMATHMYECKOIO0  IOCTPOEHUS
MaTeMaTHYeCKUX TeopHuil, (GopMupoBaHHE MOHMMAHHS POJIM AKCMOMATUKHM IPH IMPOBEIACHUU
pacCyKIeHUN;

(dopMHupoBaHHE YMEHHs BIaJE€Th METOJAMH JI0Ka3aTeIbCTB U AJITOPUTMOB pELICHUS,
YMEHMSI HX TPUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE pPEIICHUA
CTEpEOMETPUYECKUX 337ady M 3aJad C MPAKTHUYECKUM CojepKaHueM, (opMHpOBaHHE
IPEJCTaBICHUsT O HEOoOXOJUMOCTH JIOKa3aTeIbCTB MPU OOOCHOBAaHMM MaTEMaTHUYECKUX
YTBEPKACHUM U POJIM aKCUOMATUKU B MIPOBECHUH JIEAYKTUBHBIX PACCYXICHUIA;

pa3BUTHE M COBEPIIEHCTBOBAHME WHTEIIEKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
00y4aroImuxcs, MO3HABATEIILHOW AKTUBHOCTH, WCCIIEAOBATENbCKUX YMEHUH, KPUTHYHOCTH
MBIILUIEHHS], UHTEPECA K N3YYEHHUIO T€OMETPUH;

dopmupoBaHrue (YHKIMOHAIBHOW TI'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUH: YMEHHS
pacrio3HaBaTh MPOSBICHUS TE€OMETPUYECKHX TOHSATHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B
peasIbHBIX JKU3HEHHBIX CUTYalUSX W MPH U3yYEHUU APYTrUX y4eOHBIX MPEAMETOB, MPOSBICHUS



3aBUCUMOCTEH M 3aKOHOMEPHOCTEHW, MOJIEIUPOBAHUS PEAJbHBIX CHUTyalllid, HCCIEAOBaHMS
IIOCTPOEHHBIX MOJIEJIEN, NHTEPIPETALIMH [TOJIyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMHU  COJIEpXKATEIbHBIMU JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kiaccax ABirOTCA: «lIpsMble M IUIOCKOCTH B IIPOCTpaHCTBE», «MHoOrorpaHHukm», «Tena
BpanieHus», «BeKTopbl 1 KOOPIMHATHI B IPOCTPAHCTBEY, «/[BUKEHUS B IPOCTPAHCTBEM.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh ONEPUPOBATH MOHITHIMUI,
peJIeBaHTHBIMH T€OMETpUU Ha yriayOn€HHOM ypoBHe oO0yuyeHus B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJEpXaTelbHbIM JHHHUSIM Yy4eOHOro Kypca, a (OpMUPOBAHHE JIOTUYECKUX YMEHUM
pacrpeieNiieTcsi HE TOJbKO IO COJEp)KaTeNbHBIM JIMHUSM, HO M 1O ToAaM OOyuYeHHs.
Conepxxanne  00pa3oBaHUS, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yjibTaTaM  OCBOCHUS
@DenepanbHOil pabodell MporpamMMbl, pacipeAeaEHHbIM 10 TogaM 00yueHUs], CTPYKTypHpPOBaHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOIMpPOCaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHU30BaTh OBJIAJEHUE T'€OMETPUUYECKUMU
MOHATUSIMA U HABBIKAMHU TIOCJTIEIOBATEIIBHO M IOCTYNATENbHO, C COONIOJCHHUEM MPUHIUIA
MPEeMCTBEHHOCTH, a HOBbIE 3HAHMS BKIIOYaTh B OOILIYyI0 CHCTEMY T'€OMETPHUECKUX
MpEeJICTaBICHUI 00yJaronuxcs, pacmupss u yrayomss e€, oOpa3ys mMpoYHble MHOXKECTBEHHBIE
CBSI3U.

[Tepexox K U3y4EeHHUIO TEOMETPUH HA YrIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3math ycnoBuA Jans  auddepeHnranud  oO0ydeHHs, TOCTPOCHHS WHAWBUIYAITbHBIX
o0pa3oBaTeNbHbIX Hporpamm, oOecrneduTbh yriayOn€HHOE H3y4eHHME T'€OMETPUM  Kak
cocTaBJstolell yueOHoro npeamera «MaremaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUs MAaTeMaTHUKU C Y4€TOM BBIOOpa
Oynymeil npodeccuu, odecrieunBas MPEeeMCTBEHHOCTh MEXKAY OOMIMM H MpodheCCHOHATbHBIM
o0pazoBaHHEM.

Ha u3yuenue yuyeGHOro kypca «l'eomerpus» Ha yriyOin€HHOM ypoBHe oTBoauTcs 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 ygaca (3 gaca B Hezenio).



COJAEPKAHUE OBYYEHUA
10 KUIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTEpeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCMOMaTHYECKOM IIOCTPOEHUHU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECs, MTapaJICIbHbIE U
CKpeluBaromuecs npsamele. [Ipu3Haku ckpemmBaromuxcs npsaMbixX. [lapanenbHOCTs IPSMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: MapajuleibHbIE IPSMbIE B IPOCTPAHCTBE, MAapAJUICIBHOCTh TPEX
IPSAMBIX, MApaJUICIBbHOCTh NPSAMOM M INIOCKOCTH. [lapamuiennbHOE W LEHTpabHOE
NPOEKTHPOBaHUE, n3oopaxkeHue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIILHOTO MPOSKTUPOBAHMUS.
N3o0paxenue Guryp B mapajuieIbHOW MPOSKIUU. YTIIBI ¢ COHANIPABICHHBIMU CTOPOHAMH, YTOJI
MEXAy NPSAMBIMH B IPOCTpaHCTBE. llapaienbHOCTh IVIOCKOCTEN: NapaljiebHbIe IUIOCKOCTH,
CBOMCTBA NapajjieNbHbIX IIockocTel. [IpocTeiimme npocTpaHCTBEHHbIE (PUIYPBI Ha TIOCKOCTH:
TETpa3p, NapajuleIeNuIe], IOCTPOSHUE CEUCHUI.

[lepnieHOAUKYIApPHOCTS NOPSAMOM M IUIOCKOCTH: IEPHIEHIUKYJSAPHBIE IpPAMBIE B
IIPOCTPAHCTBE, MpsAMBbIE NapauIeIbHBIE M NEPHEHIUKYIAPHbIE K IUIOCKOCTH, IPU3HAK
NEPHEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMON NEPHEHAUKYJISPHON
I10CKOCTH. OpTOroHainbHOE MPOEKTUpOBaHUE. [lepneHAuKysp U HaKIOHHBIE: PAacCTOSTHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHHAE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHs (PUTYPHI Ha TJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IPU3HAK MIEPIEHIUKYISIPHOCTH IBYX ILUIOCKOcTed. Teopema
0 TPEX NEPIEHIUKYIIApax.

VYTIIbl B IPOCTPAHCTBE: Yro MEKIY IPSIMON U IUIOCKOCTBIO, IBYTPaHHBIN YIroJl, JMHEWHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHslii M MHOrorpaHsbie yribl. CBOHCTBa INIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IUIOCKMX U JBYTPAHHBIX YIVIOB TPEXI'PAHHOrO yria. TeopeMsl
KOCHHYCOB ¥ CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. [Ipu3ma: nN-yronapHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenumnen,
NPSMOYTOJIBHBIA MapajulesIeNIANe]l W €ro cpoWcrBa. KparTyailime oyt Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IlpoctpanctBenHas Teopema Iludaropa. [Mupamumma: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHas nmupamubl. CBoiicTBa pédep u OOKOBBIX rpaHei
MpaBUIBLHON NUpamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IpaBUIIbHAs IpU3Ma W IIpaBUIIbHAs
nupamuia, MpaBuiIbHas TPEyrojbHas MUpaMHia U IPaBUIbHBIA TeTpasap, kyo. [IpencraBnenue
O MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTadIp, TOAEKAdAP U HKOCAIP.

Brruucnenue »neMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lmomans 60koBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIOMIA[b OCHOBAaHUW, TEOpeMa O
OOKOBOM TMOBEPXHOCTH TPsMOM mpu3Mbl. [lnomans OGOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCCUEHHON TUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHI CUMMETPUU IPaBUWIBHBIX MHOTIOI'DAHHUKOB.
CuMmMeTpuss B MNpaBUIBHOM MHOIOIDAaHHUKE: CHMMETPHUS MapajuleJIeNuIena, CHUMMETPHs
[IPaBUJILHBIX [IPU3M, CHMMETPHUS NIPABUIIBHON ITUPAMUBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE



[ToHsiTHsi: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEapHbIE, COHAIMPABIICHHbIE W MPOTHBOMNOJIOKHO HaIpaBlIE€HHbIE BEKTOphL. PaBeHCTBO
BEKTOPOB. JIEHCTBUS C BEKTOpaMHU: CIOKEHHWE U BBIUUTAHUE BEKTOPOB, CYyMMa HECKOJBKHX
BEKTOPOB, YMHO)XEHHME BeKTOopa Ha uwncio. CBoicTBa cioxkeHus BeKTopoB. CBolicTBa
YMHOXEHHS BEKTOpa Ha uyucio. [loHaTne komiuiaHapHble BeKTOpbl. IIpu3Hak KoMIuiaHapHOCTH
Tpéx BekTopoB. IllpaBuno mnapamnenenunena. Teopema O pa3lnoKEHHUH BEKTOpa MO TpEM
HEKOMIUIaHapHBIM  BekTopaMm. lIpsMoyronpHas cucrtemMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBs3b MeXAy KOOpAMHATAMU BEKTOpAa W KOOPJIMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKansipHOE MPOU3BEICHIE BEKTOPOB.

11 KJIIACC

Tesa BpaleHus

[ToHATHSA: UWIMHApPUYECKAs IOBEPXHOCTb, KOHUYECKAash IOBEPXHOCTb, cepuyeckas
IIOBEPXHOCTh, OOpa3yrouue noBepxHocTed. Tema BpalleHHs: LWIMHAP, KOHYC, YyCeuEHHbIN
KOHYC, cepa, map. BzaumHoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas MIIOCKOCTh K
cdepe. M300paxxkeHue Ten BpalleHus Ha II0CcKocTU. Pa3BépTka unuHapa u konyca. CuMmeTpust
ctheps! 1 mapa.

O6bém. OcHoBHBIE cBOHcTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOIBHOTO
napajenenumnena u cieAactBus u3 He€. OOBEM NpsAMON M HAKIOHHOW TMPHU3MBI, HUAJIHHIPA,
nupaMuibl 1 KoHyca. O0bEM 11apa U LapoBOr0 CETMEHTA.

KomOunanuu Tten BpalleHMss U MHOrorpaHHukoB. llpu3ma, BhucaHHas B LWJIMHAD,
onucaHHas okojio LwiuHApa. [lepeceyenue cdepsl u mapa ¢ miockoctbro. Kacanue mapa u
cdepsl I10CKOCThI0. [IoHATHE MHOTOIpaHHKKA, ONIMCAHHOTO OKOJIO cepsl, chepsl, BIMCAHHON B
MHOT'OT'PAaHHMK WJIM TEJIO BpAILlEHHS.

[Tnomanbr MOBEPXHOCTH LMIMHIpPA, KOHYca, IUlomans cdepsl u e€ yacteid. [lomobue B
npoctpancTBe. OTHomieHue O0O0BEMOB, TIUIOMIAZEH TMOBEPXHOCTEH MOAOOHBIX  uryp.
[IpeoOpazoBanue mnonoOus, romorerus. PemieHune 3agady Ha IUIOCKOCTH C HUCIHOJIb30BAHHUEM
CTEepPEOMETPUUYECKIX METOJIOB.

[ToctpoeHne ce4yeHW MHOTOTPAHHHKOB M TN BpAIICHUS: CEYCHUS IMIMHAPA
(mapayuiebHO W TMEPHIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapajjiesibHble OCHOBAaHHUIO U
NPOXOJAILINE Yepe3 BEepIIMHY), CEYEHUs IIapa, METOJAbI IMOCTPOEHUS] CEYEHUU: METOJ CIIEJIOB,
METO/l BHYTPEHHET0 IPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYILEH MI0CKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrops! B mpoctpancTBe. Onepanny HaJl BEKTOpaMu. BekTopHOE YMHOXKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO YMHOXeHHs. lIpsMoyronbHas cucTeMa KOOpDAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxenue Bekropa mno 6asucy. KoopanHaTHO-BEKTOPHBIM METOA MpU
pEIICHHH T€OMETPHUYECKUX 3a71ad.

J{BH2KeHHS B IPOCTPAHCTBE

IBwxkenust mpoctpancTBa. OrtoOpaxkenus. [IBwkeHuss u paBeHCTBO ¢uryp. OOmme
CBOWCTBa JABIWKEHHH. Buapl MBMKEHUI: mapansieNbHbId NMEpPeHOC, LEHTpalbHAs CUMMETpPHUS,
3epKajibHasi CHMMETpPHS, TOBOPOT BOKPYT mpsiMoil. [IpeoGpazoBanust mogobus. Ilpsmas u chepa
Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YTJIYBJEHHBIV YPOBEHB) HA YPOBHE CPEJTHET'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xxnanckoe BoCIMTAHHE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0yYarollerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTAaBICHHE O MAaTeMaTHMYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHH, MPOIEAYp TpakIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHE B3aWMOJCHUCTBOBATH C COIMATBHBIMA WHCTHTYTAMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNCKON TPaskJaHCKON MIACHTUYHOCTH, YBAKECHHS K MPOLUIOMY U
HACTOALIEMY POCCHICKOM MaTeMaTHKH, LIEGHHOCTHOE OTHOLICHHE K JAOCTH)KEHUSIM POCCUHCKUX
MaTEeMaTHUKOB U POCCUHCKON MaTeMaTH4eCKOW IIKOJbI, UCIOJIb30BAHUE 3TUX JOCTHKEHUI B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHMWE JYXOBHBIX IICHHOCTEH  POCCHHCKOrO  Hapoaa, cHOpMHUPOBAHHOCTH
HPABCTBECHHOT'O CO3HAHMSI, STUYECKOTO MOBEJCHHUS, CBA3AHHOTO C MPAKTUICCKUM MPUMEHEHUEM
JOCTIDKCHU HAyKH U JCSITENBHOCTBhIO YU4EHOTO, OCO3HAHWE JMYHOTO BKJIaJa B MOCTPOEHUE
YCTOHYHMBOTO OYyIyIIEro;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE  OTHOILIEHHWE K  MHpY, BKJIIOYas  OCTETHKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJau, peHIeHWH, pacCyXIeHUu#H, BOCIHPHUUMUYUBOCTh K
MaTeMaTHYECKUM acCleKTaM pa3InYHbIX BHI0B UCKYCCTBA;

5) puzuveckoe BocuTaAHHE:

c(OpMHUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMaTHYCCKHUE 3HAHMS B MHTEpecax 370POBOTO
u 0e3omacHoro o0pa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (310pOBOE
NMUTaHWe, COATAHCHPOBAHHBIN PEKUM 3aHITHIA U OT/ABIXA, pETyJsipHas (GU3MIecKast akTHBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON JEATETbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYNly, OCO3HAHHE IIEHHOCTH TPYIO0JI00Us, UHTEpEC K pa3InuHbIM cepam
npo(hecCHOHANBEHOM JESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHUKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINaTh OCO3HAHHBIA BBIOOp Oynymiedr mpodeccu W pearru30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIaHBI, TOTOBHOCTh M CIIOCOOHOCTH K MaTEeMaTHYECKOMY OOpa30BaHUIO U
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYACTHIO B PEIICHUH
MPAKTUYECKHX 3a7a4 MaTeMaTHUECKON HAIPaBICHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMaHHWE BIUSHUS COILUAIBHO-
HPKOHOMHUYECKUX TMPOILECCOB HA COCTOSIHME MPHUPOJHOM U COLMAIbHOW Cpefbl, OCO3HAHUE
I00AaNbHOTO  XapakTepa  OKOJIOTMYECKUX  MpoOJiieM, OpHeHTalus Ha  [pPUMEHEHUe
MaTeMaTUYeCKUX 3HAHWW JJIs pelIeHUs 3a7ad B 00JIaCTH OKPYKAIOMIEH Cpeflbl, TUNIAHUPOBAHUE
MOCTYITKOB M OI[EHKH WX BO3MOXHBIX ITOCIICJICTBUH JIJIS1 OKPY)KAOIIEH CPeIbI;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:



C(OPMHPOBAHHOCTE  MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pasBUTHS HAYKH U OOILIECTBEHHOW MPAKTUKH, TOHUMAHUE MAaTEMAaTUYECKON HayKd Kak chepbl
YEJIOBEUECKON JIEATEIbHOCTH, ITAlOB €€ Pa3BUTUsS M 3HAYUMOCTH I Pa3BUTHUS LIUBWIM3ALMUHY,
OBJIQJICHUE SI3BIKOM MATEMAaTUKU M MAaTEMaTUYECKOM KYJIBTYPOM KaK CpeICTBOM II03HAHUS MUPa,
TOTOBHOCTb OCYLIECTBJISATH IIPOEKTHYIO U UCCIIEI0BATEILCKYIO AEATEIbHOCTh HHANBUAYAIBHO U

B IpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBeEPCcAIbHbIE YUeOHbIe 1eiCTBUS

ba3oBble JJornveckue a1eCTBUSA:

BBISIBJISITH M XapaKTEPU30BaTh CYIICCTBCHHBIE MPU3HAKA MAaTEMaTHYECKHX OOBEKTOB,
MOHSITHIA, OTHOIICHUHA MEXIy TMOHATUSAMH, (QOPMYIUPOBATH OIPEACICHUS TOHATHH,
YCTaHABIMBATh CYIIECTBEHHBIM NpU3HAK KIAacCU(PUKALMK, OCHOBAaHUSA [UIsi OOOOIIEeHUS U
CpaBHEHUS, KPUTEPUHU ITPOBOAMMOIO aHAJIU3A;

BOCIPUHUMATh, (HOpPMYIHPOBaTh M MPEOOPa30BBIBATH CYXKICHHUS: YTBEPAUTEIbHBIE U
OTpHUIaTeNIbHbIE, €AMHUYHbIC, YACTHBIC U 0OIIUE, YCIOBHBIE,

BBISIBJIATH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHUBOpEYHs B (pakrax,
JNAHHBIX, HAONIONCHMSIX W  YTBEPXKACHMSX, TNpenjararb KPUTEPUU JJIs1  BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

JiefaTh BBIBOJBI C MCIOJIb30BAHMEM 3aKOHOB JIOTMKH, IEAYKTHBHBIX W HHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKICHUU (MIpsIMbIE U
OT TPOTUBHOTO), BBICTpaMBaTh AaApPryMEHTAIMIO, MPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKIACHHS U BHIBOJIBI;

BBIOUpaTh CHoco0 pemieHus YydeOHOW 3agaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HamOoJiee TMOIAXOANIMN ¢ YYETOM CaMOCTOSITEILHO BBIICJIEHHBIX
KpUTEPUEB).

ba3oBble ncciienoBarejbcKue AeiCTBUA:

HCIIOJIH30BaTh BOMPOCHI KaK MCCIIECOBATENHCKUM HHCTPYMEHT MO3HAHUS, (DOPMYITHUPOBATh
BONPOCH], (UKCHPYIOIIHE MPOTUBOpEUYHe, MpoOieMy, yCcTaHABIMBaTh HCKOMOE U JaHHOE,
dbopMUpPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, MCCIIEOBAaHUE TIO
YCTaHOBJICHHIO OCOOCHHOCTEHW MaTeMaTHMYeCKOTO OOBEKTa, SBICHUS, IMPOIIECCAa, BBIIBICHUIO
3aBUCUMOCTEHN MEXITYy 00BEKTaMH, SIBJICHUSIMHU, TTPOLIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 0OOOIICHNS M BBIBOJBI IO pe3yJIbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIICIOBAHMS, OIICHHBAThH JIOCTOBEPHOCTH MOJYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U
00001IeHNI];

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHUE MPOLIECCA, A TAKKE BBIIBUIaTh MPEANIOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJISITH JeUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX I OTBETa Ha BOIPOC U IS
penIeHus 3a/1a4u;

BEIOMpAaTh MH(OpPMAIMIO W3 HUCTOYHUKOB PA3IUYHBIX  THUIIOB, AaHAJIM3UPOBATH,
CHCTEMAaTH3UPOBATh W HWHTEPHPETUPOBATH HMHGPOPMAIMIO Pa3IMYHBIX BHJIOB H  (hopm
MIPEJCTABIICHMUS;



CTPYKTYpHpOBaTh  HMH(GOPMAIMIO, MPEACTAaBIATH e¢ B  pasnuuHbIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYITUPOBAHHBIM
KPUTEPHSIM.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

OO0uenne:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBHUSIMHU U IENSIMU
oOmIeHus], SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U NMHCbMEHHBIX
TCKCTAaxX, JaBaTb IMOjACHCHUA IO XOo4Yy pCHICHUA 3aladyud, KOMMCHTHUPOBATH HOHy‘IGHHBIfI
pe3yJbTaT;

B X0z€ OOCYX/IEHHUS 33a/1aBaTh BOIPOCHI MO CYHIECTBY OOCY)XIaeMOH TeMbI, IPOOIEMBbI,
pemaeMoﬁ 3aaa4M, BBICKA3blBaTb MACH, HALCIICHHBLIC HA IMOUCK PCUICHHA, COIIOCTABJIATH CBOHU
CYXKICHHS C CY)KIEHUSIMU IPYTHX YYaCTHUKOB JUanora, oOHapyXUBaTh pa3inyhe U CXOJCTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyTUpOBATh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

MPEJICTaBIATh Pe3yNbTaThl PELICHHs 3aJauM, SKCIEPUMEHTAa, HCCIEeIOBaHUS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHUS C Yy4ETOM 3alad MpEe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHble YHHBepcaJibHbIe y4eOHbIe 1eiicTBHUSA

Camoopranusauus:

COCTaBIIATh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpATh CIOCOO pElIeHUs C Y4ETOM
UMEIOLINXCSA PECypCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapUaHThI peIIeHul ¢ y4€TOM HOBOW MHpOpMALIUH.

CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJVIEKT:

BJIaJICTh HAaBBIKAMU 1103HABATEIbHON peQIIeKCUU KaK OCO3HAHUs COBEPIIAEMBIX JACHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3yiIbTaTOB, BIAAETh CHOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIpOIIEcca U pe3ysIbTaTa pelleHns MaTeMaTUIeCKOH 3a1auu;

NpEeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh IpPHM pEIICHUH 3a/ladl, BHOCUTh
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, IaHHBIX, HAlIEHHBIX OIMIHMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUMBaTb COOTBETCTBME pe3yibTaTa MLEIM M YCIOBHUSIM, OOBICHATH HPUUYHHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHHsI Pe3ylbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas1 1eITEIbHOCTD:

MOHMMATh M MCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYAIbHONW pabOThl Mpu
pelieHny y4eOHbIX 3a/ay, NPUHUMATh 1eJb COBMECTHOM J€ATeNbHOCTH, IUJIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pPabOTHI, paclpeaeyisaTh BHIBI pabOT, OTOBAPUBATHCS, OOCYXIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CYyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBUS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBaTh KAayecTBO CBOEr0 BKJaJa B OOLIMHA MPOAYKT IO
KpUTEpUIM, cHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

INPEJIMETHBIE PE3YJIBTATDI



K xoniy 10 kiaacca o0ydaromuiicst HAyIuTCs:

CBOOOJTHO ONIEPUPOBATh OCHOBHBIMH MOHSITHSAMHU CTEPEOMETPUH TIPU PEIICHUH 3a/1a4 U
NPOBE/ICHUN MaTEMATHIECKUX PACCYKICHHIA;

NPUMEHSTh AKCUOMBI CTEPEOMETPUU H CJCJICTBUS U3 HUX TMPU  PEIICHUU
TCOMETPUYCCKUX 3a]1a4;

KJIACCHU(UITUPOBATH B3aUMHOE PACIIOJIOKEHUE MPSMBIX B MPOCTPAHCTBE, TNIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;

CBOOOJHO ONEPHUPOBATH MOHATUSMHU, CBSI3AHHBIMU C YIJIAMH B MPOCTPAHCTBE: MEXKIY
MPSIMBIMU B TIPOCTPAHCTBE, MEXKTY MPSMOU U TUIOCKOCTBIO;

CBOOOJTHO OTIEPUPOBATH TOHATHIMH, CBI3aHHBIMH C MHOTOI'PaHHHKAMU;

CBOOOJTHO pAacMo3HAaBaTh OCHOBHBIC BHJbl MHOTOTPAHHUKOB (IpH3Ma, NHpPaMHJA,
MPSIMOYTOJIBHBIN TTapayieenumnes, Kyo);

KJIAaCCHU(UITUPOBATH MHOTOIPAHHUKH, BEIOMpAsi OCHOBAHUS JIJIsl KIIaCCH(PUKAIUY;
CBOOOJHO ONEPUPOBATH IOHSATHSAMH, CBSI3aHHBIMH C CCUCHHUEM MHOTOTPAHHHKOB
TUIOCKOCTBIO;

BBITIOJTHATH NapajuieIbHOE, IIEHTPATHLHOE U OPTOTOHAILHOE TIPOSKTUPOBaHUE QUTYpP HA
TUIOCKOCTh, BBITIOJIHATH N300pakeHus (PUTyp Ha IIIOCKOCTH;

CTPOHUTH CEYCHUS MHOTOIPAHHHKOB PA3jIMYHBIMH METOIAMH, BBIIOJHAThH (BHIHOCHBIC)
IUIOCKHE YEPTEeKU M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHUI CBEpXYy, COOKY,
CHU3Y;,

BBIUUCIIATh IUIOIIAJM TIOBEPXHOCTEH MHOTOIPAaHHHMKOB (IIpU3Ma, [UPaMUA),
TEOMETPUYCCKUX TEJI C MPUMEHEHUEM (HopMyT;

CBOOOJHO OMNEpUPOBATh TMOHATUSMU: CHMMETPHUS B TMPOCTPAHCTBE, IIEHTP, OChb U
MJIOCKOCTh CHMMETPHH, LIEHTP, OCh U MIOCKOCTh CHMMETPUH (PUTYPHI;

CBOOOHO OTNIEPHPOBATH MOHATHIMH, COOTBETCTBYIOIIUMHU BEKTOPAaM M KOOPAMHATAM B
MIPOCTPAHCTBE;

BBITIOJTHSATH JICHCTBUS HaJI BEKTOPAMH,

pemaTh 3aJa4d Ha JI0OKa3aTelbCTBO MAaTEMaTHYECKHX OTHOUICHHH M HaxOXKICHHE
TCOMETPHUSCKUX  BEJIIMYWH, TIPUMEHSS HW3BECTHBIC METOABl TIPH  PEIICHUU
MaTEeMAaTHYECKUX 33124 TIOBBIIIICHHOTO ¥ BBICOKOTO YPOBHS CIIOXHOCTH;

MPUMEHSTh MPOCTEHIINE TPOrPaMMHBIE CPEJICTBA U DIIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKHX 33]1aY;

U3BIIEKATD, npeoOpa3oBbIBaTh U WHTEPIPETHPOBATH uHGOPMAITUIO 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYpax, MPEACTAaBICHHYI0O Ha YepTexax u
PHUCYHKAX;

OPUMEHSTh TIONyYeHHBbIE 3HAHHWS Ha TMPaKTUKE: CpPaBHUBATh M aHAIU3UPOBATH
pealibHbIe CUTYyalllud, MPUMEHSATh W3YYCHHBIC MOHSATHUS B MPOIECCE MOUCKA PEIIeHUs
MaTeMaTHIeCKA CPOPMYITUPOBAHHON MPOOIIEMBI, MOJICITHPOBATh PEATbHBIC CHTYAI[UH
Ha SI3BIKE TEOMETPUH, HCCIE0BAaTh TIOCTPOCHHBIE MOJEIH C WCIOJIh30BAHUEM
TCOMETPHUSCKHAX IIOHSATHH W TeopeM, ammapara ajareOphl, perath MpaKTHUYSCKUe
3aJ1a4d, CBS3aHHBIC C HAXOXKJICHHEM I'COMETPHUCCKHUX BEIIMYHH;

UMETh TPEJICTaBICHUs] 00 OCHOBHBIX JTamax pa3BUTHUS T€OMETPUU KaK COCTaBHOM
gacTH (pyHIaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K xoniy 11 kiaacca o0ydaromuiicst HAyquTCs:



CBOOOJTHO OTEPUPOBATH MOHATUSMH, CBA3aHHBIMU C IIMJIMHAPUYECKON, KOHMUECKOW U
ceprueckoil MOBEPXHOCTIMHU, OOBSICHITH CIIOCOOBI OTyUEHUS;

OTIEPHPOBATH TMOHATHIMHU, CBSI3aHHBIMH C TEJAMH BPAICHHS: LWIMHIPOM, KOHYCOM,
chepoit u mapowm;

pacrio3HaBaTh Teja BpalleHus (LWIMHAP, KOHYC, cdepa U map) U 0ObACHITH CIIOCOOBI
MOJTyYEHUS TeJl BPALICHUS;

KJIaCCU(UIIMPOBATh B3aUMHOE PACMooKeHUe cephl U MIO0CKOCTH;

BBIUMCIIATh BEJIIMYMHBI AJIEMEHTOB MHOTOIPAaHHUKOB W TeJl BpalleHus, 00bEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
npuUMEeHEHHEM (HOpMYIL;

CBOOOJHO OMEPUPOBATH MOHSATUSMU, CBI3AHHBIMH C KOMOMHALMSMU TN BPALICHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIIUCAHHBIM B chepy M ONMHMCAHHBIN OKOJIO cdepsl,
cdepa, BliMcaHHAsi B MHOTOTPAHHUK WUJTU TEJIO BPAIICHHUS;

BBIUKCIISTH COOTHOIICHHUS MEXAY IUIOMIAIIMU MTOBEPXHOCTEH U 00BEMaMH MOJOOHBIX
Te,

n300pakaTh HM3y4daemble (UTYpBI, BBIIOIHATH (BBIHOCHBIC) IUIOCKHE YEPTEXKU W3
PUCYHKOB IPOCTBIX O0OBEMHBIX (GUTYp: BUJI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpaIICHHUS;

U3BJICKATh, UHTEPIPETHPOBaTh W MPeoOpa3oBbIBaTh  HH(POPMAIUIO 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKHX (UTypax, MPEACTABICHHYIO Ha YepTexax u
PHUCYHKaX;

CBOOOJTHO OTIEPHPOBATH MOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEPAIH HA/l BEKTOPAMH;

3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKapTOBON cHCTEMe KOOpAMHAT;

pemaTh TEeOMETpPHUYECKHE 33aJadll Ha BBIYHCICHHE YIJOB MEXAY NpPSIMBIMA H
IUIOCKOCTSIMHM, BBIYMCICHHE PACCTOSHUM OT TOUYKM JO IUIOCKOCTH, B I€JOM, Ha
IpUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOIa IIPU PELICHUN;

CBOOOJTHO OIEPUPOBATH TMOHSTHUSMH, CBS3aHHBIMH C JIBKCHHEM B MPOCTPAHCTBE,
3HaTh CBOMCTBA JIBUKCHUI;

BBIMOJIHATh HM300pa)KCHHsT MHOTOTPAaHHMKOB M TEJ BpAIICHUS TPHU IapajuieIbHOM
nepeHoce, MeHTPATbHON CHMMETPUH, 3€pPKAIbHOW CHMMETPHH, TIPU TTOBOPOTE BOKPYT
npsMOii, mpeoOpa3oBaHus MOA00US;

CTPOWTh CEUEHHS MHOTOTPAaHHWKOB ¥ TEJI BpalleHHWs: CEYCHHS IMIMHApA
(mapamienbHO W MEPICHIUKYIISIPHO OCH), CEUYeHUs KOHyca (TapayijieIbHbIe OCHOBAHHIO
U TIPOXO/ISIIIINE Yepe3 BEPIINHY), CEUCHUS 1Iapa;

UCTIOIB30BaTh METOJBI TIOCTPOCHUSI CEYCHWH: METOJ CJIEIOB, METOJ] BHYTPEHHETO
IPOSKTHPOBAHMUS, METOT TIEPEHOCA CEKYIIEH IIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKACHUS;

OPUMEHATh TeOMeTpHueckue (HaKThl I pelIeHHs CTepEeOMETPUYECKHX 3ajad,
IPENoaraloluX HECKOJIbKO IIAaroB PEIICHUs, €CIH YCIOBHUsS MPUMEHEHHUS 33/aHbl B
SIBHOW W HESIBHOU (hopMme;

pemiath 3aJaud Ha JIOKa3aTeNbCTBO MAaTEMaTHUECKHMX OTHOIIEHUM M HaXOXXICHHE
reOMEeTPUYECKUX BEIHYUH;
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® [IPUMEHATH NIPOrPAMMHBIE CPENCTBA U IJIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI IIPH
PELIEHUH CTEPEOMETPUUECKUX 3a/aY;

® [IpUMEHATh IIOJyYEHHbIE 3HAHMS Ha IPaKTUKE: CpaBHUBATh, AaHAIU3UPOBATh WU
OLICHUBATh PEAJIbHBIEC CUTyalluH, IPUMEHATh NU3YUEHHbIE IOHATHUS, TEOPEMBI, CBOMCTBA
B IIpollecce IMOHCKA pEIIEeHUS MaTeMaTH4YeCKH CQOPMYIUPOBAHHON MPOOIEMBI,
MOJICJINPOBATh PEAJIbHbIE CUTYALIMHU Ha SI3bIKE F€OMETPUHU, UCCIEN0BATh IOCTPOCHHbIE
MOJIEJIM C UCHOJB30BAaHUEM T'€OMETPUUYECKUX MOHATUHM U TEOpeM, almapara anreopsbl,
pelaTh IPaKTUYECKUE 3aJa4l, CBA3aHHBIE C HAXOXKACHUEM I'€OMETPUUYECKUX BEIIMYUH;

® UMETh MPEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTUS T'€OMETPUHM KaK COCTaBHOM
yacTu (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

CUCTEMA OLHEHKHA JOCTUXEHUSA INTAHUPYEMBbIX PE3YJIbTATOB:

1. ConmepxaHue W 00BEeM Marepuasa, MOICKANIETO MPOBEPKE, ONPEALISIeTCS
nporpammoii. [Ipu nmpoBepke yCBOCHHUS MaTepualia BBISIBISETCS MOJHOTA, MPOYHOCTH
YCBOCHHS yUYaIIUMHCS TCOPUU U YMEHUS MPUMEHSITH €€ Ha MPAKTUKE B 3HAKOMBIX U
HE3HAKOMBIX CUTYaIlHsIX.

2. OcHoBHBIMH (OpMaMH TPOBEPKU 3HAHUN W YMEHUH, ydallUXCAd MO MaTeMaTUKe
SIBIISIFOTCS MIUCbMEHHAsI KOHTPOJIbHAS pad0Ta U YCTHBIN OMPOC.

3. Cpenu mOrpenrHOCTe| BBIICISIOTCS OMTUOKHA U HEIOYCTHI.

[TorpemrHOCTh cUMTAETCS OIMOKOW, €CTM OHAa CBHJIETEIBLCTBYET O TOM, YTO YYCHUK HE
OBJIQJIC] OCHOBHBIMU 3HAHHUSIMH, YMCHUSMH, YKa3aHHBIMU B IPOTPAMME.

K HemoueraM OTHOCSATCSI MOTPENTHOCTH, CBUJETEILCTBYIOMINE O HEAOCTATOYHO TOJHOM HIIU
HEJI0OCTAaTOYHO MPOYHOM YCBOCHHH OCHOBHBIX 3HaHMHM U YMEHUM WM 00 OTCYTCTBUU 3HAHUU,
KOTOpble B MpOrpaMMe HE CYHUTAIOTCI OCHOBHBIMU. Hemoderamu TakKe CUMTAIOTCS:
MOTPEITHOCTH, KOTOPhIE HE TPUBEIU K UCKAKEHHUIO CMBICTIA MOTYYEHHOTO YYEHUKOM 3aIaHus
WM crioco0a ero BBIMOTHEHUS: HEaKKypaTHas 3alMCh, HEOPEKHOE BBHIMTOTHEHUE YepTExkKa.

4. 3anmaHus AN YCTHOTO U MHUCHBMEHHOTO OMPOCa YYAIIUXCS COCTOST M3 TEOPETHUECKUX
BOIIPOCOB H 3aja4.

OTBeT HAa TEOPETHYECCKUU BOIMPOC CUHTACTCS OC3YMPEUHBIM, €CIIH IO CBOEMY COJCPKAHUIO
MOJTHOCTBIO COOTBETCTBYET BOIIPOCY, COJEPIKUT BCE HEOOXOMUMBIE TEOPETUUYCCKUE (PAKTHl U
000CHOBaHHBIE BBIBOJIBI, @ €T0 M3JIOKCHUE W MHUChbMEHHAS 3aIiCh MAaTEMAaTHIECKH TPaAaMOTHBI
U OTIIMYAIOTCS TOCIE0BATEIbHOCTHIO U AKKYPATHOCTHIO.

Pemenue 3amaun cuntaercs 0e3ynpedHbIM, €CIU MPAaBHIBHO BBEIOPaH CIOCOO pelieHus], caMo
pElIeHUE COMPOBOXKAAECTCSI HEOOXOMUMBIMU OOBSICHEHUSMU, BEPHO, BBIMOTHEHBI HYXHBIC
BBIYHCIICHUS U TIpeoOpa3oBaHUs, MOJTyYeH BEPHBIN OTBET, MOCIEIOBATEIRHO M aKKypaTHO
3aMmrcaHo penieHue.

5. OreHka OTBETa yJalluXxcs MPH YCTHOM M MHUCHBbMEHHOM OINPOCE MPOU3BOAUTCS 1O 4-X
O6ambHOM («5», «4», «3», «2») cucreme.

6. Y4uTenb MOXET TOBBICHTH OTMETKY 3a OPUTHHAIBHBIA OTBET Ha BOIPOC WIIH
OpPUTMHATBHOE PpEIICHHE 3a/Ja4d, KOTOpble CBHJETEIHCTBYIOT O  BBICOKOM
MaTeMaTHUYeCKOM pPa3BUTHHU yuallerocs, 3a pemieHue Ooyiee CIOXKHON 3aJaud WIu
OTBET Ha 0oJiee CIOKHBIN BOMPOC, MPEAIOKEHHBIE yUaIleMyCs TIOMOJHUTEIBHO MOCTe
BBINOJIHCHHS UM 3aJaHHS.

7. HToroBble OTMETKH (32 TEMY, YETBEPTh, KypC) BBICTABISAIOTCS MO COCTOSHUIO 3HAHHM
Ha KOHEI[ 9Tara 00y4eHHUs C Y4ETOM TEKYIIIHUX OTMETOK.
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OueHka YyCTHBIX OTBETOB 00y4aK0IIUXCH.
OTBeT OIIEHUBACTCS OTMETKOM «5», €clii 00yJaroIuiics:

+ TIOJIHO PACKpPBLI COJAEpKaHNE MaTepuana B 00beMe, MPEeTyCMOTPEHHOM MPOrpaMMoOi
y4eOHHUKOM;

* M3JIOKWI  Marepuall  TPaMOTHBIM  SI3BIKOM B OIPEAEIEHHOM  JIOTMYECKOU
MIOCJIE0BATEIBHOCTH, TOYHO MCIOJIb3YsI MATEMAaTUYECKYI0 TEPMUHOJIOTUIO U CUMBOJIMKY:;

¢ TIPaBUJIBHO BBIMOJIHUI PUCYHKH, YEPTEKHU, IpaQUKH, COMYTCTBYIOLIUE OTBETY;

¢ IOKa3aJl YMEHHME WUIIOCTPUPOBATh TEOPETUYECKUE TIOJIOKEHHS KOHKPETHBIMU
IIpUMEpaMH, IPUMEHATh UX B HOBOM CUTYallMU IIPU BBIIOJIHEHUH MPAKTUYECKOIO 3a1aHUS;

* NOPOJAEMOHCTPUPOBAI YCBOCHUE pPAaHEE M3YUYEHHBIX CONYTCTBYIOIIMX BOIPOCOB,
c(hOpMUPOBAHHOCTh M YCTOWYUBOCTh HUCIIOIB30BAHHBIX IIPH OTBETE YMEHUH U HABHIKOB;

« OTBEYAJI CAMOCTOSATEILHO 0€3 HABOISAIIUX BOIIPOCOB YUHTEIIS.
Bo3MoHBI 071HA - B HETOYHOCTH MPU OCBEIIEHUH BTOPOCTEIIEHHBIX BOIPOCOB UJIU B
BBIKJIQ/IKaX, KOTOPbIE€ YUEHHUK JIETKO UCIIPABUI 110 3aMEYAHUIO YUUTENS.

OTtBer OLOCHHUBACTCA OTMETKOM «4», €CJIM1 OH YAOBJICTBOPCH B OCHOBHOM Tpe6OBaHI/I$IM
Ha OTMCTKY «5», HO IIPHU 3TOM UMCCT OJJMH U3 HCIOCTATKOB!
* B HU3JOXKCHHU OOMYHICHBI HEOOJIbIIINE Hp06€JH)I, HEC HCKasUBIIUEC MATEMATUYCCKOI'O
COACPIKAaHUA OTBCTA, HCIIPABJICHHBLIC 11O 3aMCUAHHUIO YUUTCIIA.
¢ JONYyHICHBI OIIMOKU Ul Ooisee ABYX HCIOYCTOB IIPU OCBCHICHHWH BTOPOCTCIICHHBIX
BOITPOCOB MJIM B BBIKJIAAKAX, KOTOPBLIC YUCHHK JICTKO MCIIPpAaBUJI 11O 3aMCUYaHHUIO YYHUTCIIA.

OtMmeTka «3» CTaBUTCS B CAEAYIOIINX CIyYasx:

* HEINOJHO WJIM HEIOCIEA0BATEIBHO PACKPBITO COJAEpKAaHUE MaTepuana, HO IOKa3aHO
oflee TOHMMaHUWE BOMpPOca U MPOJEMOHCTPUPOBAHBI YMEHHUSA, JOCTaTOYHBIE TS
JMaTbHEHIIEro YCBOGHHS MPOTPAaMMHOr0 Marepuaina (ompeaeneHHble «TpeboBaHusIMU K
MaTeMaTUYECKOHN MOATOTOBKE yUAIIUXCSI»).

° UMCIINCH 3any1'[H€HI/I$[ nIn HOHyHIeHI)I OHII/I6KI/I B onpeﬂeneHI/m HOH?ITI/If/'I u,
HUCIIOJIB30BAHUU MaTeMaTH‘IGCKOfI TepMI/IHOJ'IOFI/II/I, qepTemax, BBIKJIaIKax, I/ICHpaBJ'IeHHBIe
II0CJIC HECCKOJIBKUX HABOIAIIIUX BOHpOCOB y‘II/ITeJ'ISI;

* YUYEHHUK HE CIPaBUJICI C IPUMEHEHUEM TEOPUU B HOBOM CUTyalMHU IPHU BBIITOJIHEHUHU
MPaKTUYECKOTO 3aJaHus, HO BBIMOJIHUI 3aJaHus O00A3aTEIBLHOTO YPOBHS CIOXHOCTH IO
JaHHOMU TeMe;

I 110)’ 3HAaHUU TEOPETUYECKOTO Marepuaia BBISIBJIEHA HeJgocTaTOYHas
c(hOopMHPOBAaHHOCTh YMEHUW U HABHIKOB.

OTtmeTKa «2» CTaBUTCS B CIACAYIOUIUX CIyqasx:
* J0Nym€Hbl CYIICCTBECHHBIC OI_HI/I6KI/I, IIoKasaBIIIHE, YTO y‘—IﬂHIPIﬁCSI HE BJIaaceT
00s13aTeTbHBIMU 3HAHUSMU 110 TAHHOW TeMe B TIOJIHON Mepe;
« paborta mokaszajna MOJIHOE€ OTCYTCTBUE y y4allerocs 00s3aTebHBIX 3HAHUN, YMEHUN 110
MIPOBEPSIEMON TeME WIIM 3HAYUTENbHAS 4acTh pa0OTHI BBHITIOJIHEHA HE CAMOCTOSITENBHO.

12



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
KosmyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
n/m MPOrpaMMblI Bcero Konrpoaknpie - Ipakruieckue o0pa3oBaTejIbHbIE
padoThI padoThI pecype
1 [ToBTOpEHUE Kypca IIaHUMETPUN 2 m’m
collection.edu.ru/
2 BBenenue B ctepeoMeTpuio 21 1 2 m‘m
collection.edu.ru/
3 B3aumHoe pacnosiokeHue npsMbIX B 5 http://S_ChOOl-
IIPOCTPAHCTBE collection.edu.ru/
4 [MapaienbHOCTh IPSAMBIX M IUIOCKOCTEH B 9 http://s_chool-
POCTPaHCTBE collection.edu.ru/
5 [MeprieH MK YIIIPHOCTD MPSIMBIX M IIOCKOCTEH 99 9 1 httQ://S_ChOOI-
B IIPOCTPAHCTBE collection.edu.ru/
6 VYTIBI ¥ paccTOSTHUS 19 1 1 m‘m
collection.edu.ru/
7 MHororpanHuku 8 m‘m
collection.edu.ru/
8 BexTops! B mpocTpaHcTBE 8 1 %&ru /
9 [ToBTOpeHme, 06001IeHNE U cUCTeMaTH3aIlUs 8 1 httQ://S_Chool-
3HaHUH collection.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 5 5
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)

Kontpoannbie IIpakTHueckue
NpPOrpaMMabl Bcero % p 5 o0pa3oBaTte/ibHbIE
a00ThI a00ThI
pabo pabo pecypchl

Ne ni/n

http://school-
collection.edu.ru/

[ToBTOpenue, 06001IICHUE U 15 1 http://school-
CHCTEMATHU3ALINS 3HAHUI collection.edu.ru/

1 AHanuTnyeckas reOMETpHs 15 1

http://school-

3 O0BEéM MHOTOTPAaHHUKA 17 1 collection.edu.ru/

http://school-
collection.edu.ru/

[Tomaau MOBEPXHOCTH U OOBEMBI KPYTIIBIX 9 1 http://school-
Ten collection.edu.ru/

4 Temna BpameHus 24 1

http://school-
collection.edu.ru/

[ToBTOpeHue, 06001IICHUE U 17 1 http://school-
CHCTEMATH3alAs 3HAHWI collection.edu.ru/

6 JIBrkeHus 5 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 7



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

10 KJIACC

Ne
n/n

Tema ypoka

ITOYPOYHOE IIVTIAHUPOBAHUE

KoauuecTBO 4acoB

Tpeyronapuuku. [IpsmMoyronbHbIi
TPEYTrOJbHHUK,
TPUTOHOMETPUYECKUE (DYHKIIHH.

Bcero

KonTposabHubie
padoThI

IpakTuyeckue
padoThI

Jara
U3y4eHus

1 Henensa

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

http://school-collection.edu.ru/

Bexkropa.

IlonsaTus CTCPCOMETPUU: TOYKA,

IpsMasd, IJI0CKOCTb, IIPOCTPAHCTBO.

OcHoBHbIE NpaBUiia H300paKkeHUs
Ha PUCYHKE TIOCKOCTH,
MapauieNbHBIX TPSIMbIX
(0Tpe3KoB), cepeIMHbI OTpE3Ka.

1 Henens

http://school-collection.edu.ru/

1 Henmens

http://school-collection.edu.ru/

[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, NEPECEKAIONIUECS
IpsiMas U MIOCKOCTB;
MIOJIyIIPOCTPAHCTBO.

MHororpaHHUKH, H300paKeHne
MIPOCTENIINX IPOCTPAHCTBEHHBIX

dburyp.

2 Hexens

http://school-collection.edu.ru/

2 Henend

http://school-collection.edu.ru/

N300paxenune npocTenmx
MIPOCTPAHCTBEHHBIX (UTYD,

2 Henena

http://school-collection.edu.ru/

15



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Ne
n/n

Tema ypoka

HECYIIECTBYIOIINX 0OHEKTOB.

AXCHOMEI CTCPCOMCTPUH.

Bcero

KoanuecTBo 4acoB

KoHnTtpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4eHus

3 Henensa

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

http://school-collection.edu.ru/

HCKOTopHe CJIICACTBHA U3 aKCUOM.

3 Henens

http://school-collection.edu.ru/

10

11

12

Pemenue 3agay no teme
«BBeneHue B CTEPEOMETPHUION.

[IpakTuueckas pabota 1o Teme
«BBeznenue B CTepeoMeTpHUION.

Ceuenus. M3o0pakeHue ceueHuit
napaiesienuresia, KOTopble
MIPOXOMAT uepe3 ux peéopa.
N3o0pakenune nepeceueHus
ITOJTYYEHHBIX IJIOCKOCTEM.
PaCKpaHII/IBaHI/Ie MMOCTPOCHHBIX
CeUeHUH pa3HBIMU I[BETaAMHU.

Ceuenus. M3o0pakeHue ceueHuit
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3
ux péopa. M3o6paxenune
MEPECCUCHU A MOJTYUCHHBIX
ImI0cKocTeil. PackpammBanue
MMOCTPOECHHBIX CEYEHUN Pa3HBIMU
BETAMU.

3 Henmend

http://school-collection.edu.ru/

4 genens

http://school-collection.edu.ru/

4 wenensa

http://school-collection.edu.ru/

4 genensa

http://school-collection.edu.ru/

16



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Ne
n/n

13

Tema ypoka

Ceuenus. M3o0pakeHue ceueHui
MTUPAMUJIBI, KOTOPBIE IPOXOJISAT
yepe3 ux péopa. M3obpaxenue
MEPECeUCHUS MOTyUYCHHBIX
iockocteil. PackpammBanue
MMOCTPOCHHBIX CEYCHUN Pa3HBIMU
I[BETaMH.

Bcero

KoanuecTBo 4acoB

KoHnTtpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4eHus

5 Henmens

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

http://school-collection.edu.ru/

14

15

Pemrenue 3agad mo reMe
«CeueHus».

[IpakTuueckas pabota 1mo Teme
«CeueHus.

5 Henens

http://school-collection.edu.ru/

5 Henens

http://school-collection.edu.ru/

16

17

CaoiicTBa niepece4eHnid NpsIMbIX U
IJIOCKOCTEN. B3anmuoe
pacrioyio’keHue MpsIMBIX B
npoctpancTBe. CKpenuBarommecs
npsmele. [Ipuznaku
CKPELIMBAIOIIUXCS MPSIMBIX.

[Toctpoenue ceueHuii B
napajuiesienunese, npusme 1no
TpéM TOouKaMm Ha péOpax.

6 Hemens

http://school-collection.edu.ru/

6 Hemens

http://school-collection.edu.ru/

18

[TocTpoenue ceueHnit B mupamuie

6 Henens

http://school-collection.edu.ru/

17



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Ne
n/n

19

Tema ypoka

o TpéM ToYKaM Ha pedpax.

Co3anue BEIHOCHBIX YEpTEKEN U
3aIUCh I1aroB MOCTPOCHUS.

Bcero

KoanuecTBo 4acoB

KoHnTtpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4eHus

7 "Henens

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

http://school-collection.edu.ru/

20

21

[ToBTOpEHUE MITAHUMETPUH.
Teopema 0 TPONOPLHOHAIBHBIX
orpeskax. [lomobue
TpeyroJibHUKOB. Teopema
Menenas.

Pacué€thl B ceueHUAX Ha BRBIHOCHBIX
YCpTEIKax.

7 Henens

http://school-collection.edu.ru/

7 Henmes

http://school-collection.edu.ru/

22

Pemenue 3ana4 no reme
«BBelieHHE B CTEPEOMETPHION.

8 Hemens

http://school-collection.edu.ru/

23

24

KonTponbHas pabora no teme
«BBezneHne B CTEPEOMETPHUION.

[TapamiensHble U
CKPEIMBAIOIINECS IPSIMBIE B
pocTpaHcTBe. Teopema o
CYLIECTBOBAHUM U €JMHCTBEHHOCTH
MPsIMOY NapaJIJIENbHOW JTaHHON
NPAMOM, MPOXOASAIIEN YEPE3 TOUKY
MPOCTPAHCTBA U HE JIeKaIIEH Ha

8 Hemens

http://school-collection.edu.ru/

8 Hemens

http://school-collection.edu.ru/

18



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Ne
n/n

Tema ypoka

JTaHHOM npsiMoil. Jlemma o
MEePECCUCHUH TapalICIIbHBIX
MPSIMBIX TIOCKOCTBIO.

Bcero

KoanuecTBo 4acoB

KoHnTtpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4eHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

25

26

[TapannenbHOCTD TPEX MPSIMBIX.
Teopema o TpEX mapamieabHbIX
npsAMbIX. Teopema o
CKPEIIMBAIOIINXCS MPAMBIX.

IToBTOpEHUE: yroy MexIy
IPSIMBIMU Ha MJIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJIBHOM
TPEYrOJIbHUKE, TEOPEMA
KOCUHYCOB.

9 Henena

http://school-collection.edu.ru/

9 Henens

http://school-collection.edu.ru/

27

28

VY01 ¢ COHANpaBIEHHBIMU
CTOpPOHAMU. YTOJI MEXIY
IIPSAMBIMH.

3azaym Ha JOKa3aTeNbCTBO U
HCCIIEIOBAaHKE, CBA3aHHBIE C
PacroI0KEHUEM NPSIMBIX B
IIPOCTPAHCTBE.

9 Hemens

http://school-collection.edu.ru/

10 Henens

http://school-collection.edu.ru/

29

[TonsATHA: MapamIeTbHOCTh IPAMOMN

U TUIOCKOCTH B IPOCTPAHCTBE.

[Ipu3Hak napajienbHOCTH NPSIMOU

10 Henens

http://school-collection.edu.ru/

19



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Ne
n/n

Tema ypoka

U mwiockoctu. CBoiicTBa
MapajuIeIbHOCTH MPSIMOU 1
IUIOCKOCTH.

KoanuecTBo 4acoB

Bcero KonTpoabHble
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4eHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

30

31

32

I'eomerpuueckue 3agauu Ha
BBIUHCIICHUE U JJOKA3aTeJIbCTBO,
CBSI3aHHBIE C IAPAJLICIIBHOCTBIO
IIPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE.

[TapannenbHoe NPOEKTUPOBAHUE.
OcHOBHBIE CBONCTBa
MIapaJUIEIbHOTO POEKTUPOBAHUS.
N3006paxenue pazHbIx Guryp B
MapayieIbHON MPOEKIINH.
[enTpansHas mpoeKkuus.

[TocTtpoenue ceuenus,
IIPOXOAAIIETO Yepe3 JaHHYIO
IPSIMYIO Ha YepTekKe U
[apaJuIeIbHOTO APYTOM MIPSMOM.
Pacuér oTHOmIEHUI.

10 memens

http://school-collection.edu.ru/

11 nenens

http://school-collection.edu.ru/

11 nenens

http://school-collection.edu.ru/

33

Pemrenue 3agad mo reMme
«[TapannenbHass IPOEKIUI».

11 renens

http://school-collection.edu.ru/

20



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

n/n

34

Tema ypoka

[TapamnensHas npoexuus,
MIPUMEHEHHUE JJI1 TOCTPOCHUS
ceueHuil napasuienenunena u
npusmbl. CBoiicTBa
napajuiefienunea u Ipu3Mbl.

Bcero

KoanuecTBo 4acoB

KoHnTtpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4eHus

12 genensa

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

http://school-collection.edu.ru/

35

[TapannenpHbIE IIIOCKOCTH.
[Ipu3Haky napajuieIbHOCTH IBYX
mwrockocreil. Teopema o
NapayuieNbHOCTH U
€AMHCTBEHHOCTH TUIOCKOCTH,
MPOXOASAIICH Yepe3 TOUKY, He
MIPUHAUICKALLYIO TaHHOU
IJIOCKOCTH U CIIE/ICTBUS U3 HEE.

12 Henensa

http://school-collection.edu.ru/

36

CaoiicTBa napamienbHbIX
IJIOCKOCTEM: 0 MapajuIeIbHOCTH
MIPSAMBIX [IEPECEYCHUS IIPU
[IEPECCUCHUH IBYX NapaJlIeIbHbIX
IUIOCKOCTEH TpeTbeit; 00 oTpe3kax
MapajuIeIbHbIX IPSIMBIX,
3aKJIIOYEHHBIX MEXKIY
MapajuIeIbHBIMU TUIOCKOCTAMM; O
IIEPECEUEHUH IPSIMOU C IBYMS
MapajuIeIbHBIMU IIIOCKOCTSIMH.

12 nenens

http://school-collection.edu.ru/

21



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Ne
n/n

37

38

Tema ypoka

Pemenue MPAKTUYCCKUX 3aaaY 110
TEMC ((HapaHHeJ'IBHOCTB MMpsAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBEC.

[lepnieH IUKyYISAPHOCTD MPSIMONA U
mockocty. [Ipru3nak
MEePIEHIUKYISIPHOCTH TIPSIMOU U
mrockoctu. Teopema o
CYLIECTBOBAHUU U €IMHCTBEHHOCTH
MPSAMOH, NPOXOIAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U
MEePIEHIUKYISIPHON K MIIOCKOCTH.

Bcero

KoanuecTBo 4acoB

KoHnTtpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4eHus

13 Henensa

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

http://school-collection.edu.ru/

13 wenmens

http://school-collection.edu.ru/

39

40

[ImockocTH U nepreH UKy PHBIE
VM IPSIMBIE B MHOTOI'PAHHUKAX.
[Ipsimas npusma.

CaoiicTBa Ky0a U IpSIMOYTOJIBHOTO
napajuienenunena. Berancienue
JUTUH OTPE3KOB B KyOe U
MIPSIMOYTOJIBHOM
napajuleJenunese.

13 Henens

http://school-collection.edu.ru/

14 nenens

http://school-collection.edu.ru/

41

Pemrenue 3agad mo reMme
«CBoiicTBa KyOa u
MPSMOYTOJIbHOTO
napannenermne,ua. BBI‘-II/IC.HGHI/IG

14 wenensa

http://school-collection.edu.ru/

22



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Ne
n/n

42

Tema ypoka

JUTMH OTPE3KOB B KyOe H
PSIMOYTOJIBHOM
napaJuIeenuIesey.

Pemenue 3anau no reme
«lInockocTy U nepneHaAuKyIspHbIE
UM MpsiMasg B MHOTOTPAHHHUKAX».

Bcero

KoanuecTBo 4acoB

KoHnTtpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4eHus

14 wenens

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

http://school-collection.edu.ru/

43

44

[IpakTuueckas padora «Ilnockoctu
U IEPIEHIUKYIIAPHBIE UM IIpsMas B
MHOTOIPaHHHUKAaX».

[lepnieHIuKyNAp ¥ HAKJIOHHAS.
IlocTpoeHnue neprneHuKysapa u3
TOYKH Ha MPSAMYIO.

15 wenens

http://school-collection.edu.ru/

15 Henens

http://school-collection.edu.ru/

45

46

47

Teopema o TpEX nepneHANKyIIpax
(npsiMast u oOpatHas).

Pemienue 3ama4d mo teme
«HCpHCHI[I/IKy.H}Ip 1 HaKJIOHHAas1».

Yron Mexay npsamMou u
IUIOCKOCTBIO. YTOJI MEXITY
CerHH/IBaIOIIII/IMI/ICSI prIMI)IMI/I.

15 wenens

http://school-collection.edu.ru/

16 nenens

http://school-collection.edu.ru/

16 nenens

http://school-collection.edu.ru/

48

Pemrenue 3agad mo reme

16 nwenensa

http://school-collection.edu.ru/

23



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Ne
n/n

49

Tema ypoka

«IlepneHIUKyIAPHOCTD IPSIMOU U
IIJIOCKOCTHU.

KonTponbnas pabora no teme
«[lepneHAUKYIIPHOCTH MPSAMO U
IIJIOCKOCTU.

Bcero

KoanuecTBo 4acoB

KoHnTtpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4eHus

17 genensa

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

http://school-collection.edu.ru/

50

o1

OproroHanbHOE IPOEKTUPOBAHUE.

Pemenue 3amau mo treme
«OpTOl"OHaJ'IBHOG
IMPOCKTUPOBAHUCH.

17 uenens

http://school-collection.edu.ru/

17 genensa

http://school-collection.edu.ru/

52

53

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, TPaBUJIbHOIN MUPaAMUJIBI C
MMOMOIIBI0 OPTOTOHATBHOM
MIPOEKIINH.

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIBHO INIOCKOCTH.
[Inockoctu cummerpuii B
MHOTOT'paHHHKAaX.

18 Henens

http://school-collection.edu.ru/

18 Henens

http://school-collection.edu.ru/

54

[Ipu3Hak nepneHaANKyJIIpHOCTH
MPSIMOM M TUIOCKOCTH KaK
CJIEACTBUE CHMMETPHH.

18 nwenmensa

http://school-collection.edu.ru/

24
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Ne
n/n

55

Tema ypoka

CriocoObl OyCTHTH
NEePIECHUKYIISPbL: CHMMETPHS,
CIIBUT TOYKH IO TTapauICIIbHON
MPSMOM.

Bcero

KoanuecTBo 4acoB

KoHnTtpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4eHus

19 genensa

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

http://school-collection.edu.ru/

56

CaBur no HenapauienbHON
MPSIMON, U3MEHEHUE PACCTOSHUM.

19 wenens

http://school-collection.edu.ru/

57

58

59

O060061IeHre MaTepraa 1Mo TeMe:
«ITapannenbHOCTb U
MEPICHIUKYIIIPHOCTD MPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBEY.

KonTponbHas pabota mo Teme
«[TapannenbHOCTh U
NEPHNCHAUKYIIAPHOCTD MPAMBIX 1
IJIOCKOCTEH B MPOCTPAHCTBE.

Pemrenue 3amad mMOBLINIEHHON
CJIOJKHOCTH II0 TEME
«ITapannenbHOCTh U
MEePHIEHUKYISIPHOCTD MPSMBIX U
MIJIOCKOCTEHN B IPOCTPAHCTBEY.

19 Henena

http://school-collection.edu.ru/

20 wenens

http://school-collection.edu.ru/

20 wenens

http://school-collection.edu.ru/

60

[ToBTOpEHME: yroyi Mexay NpsMon
U TUIOCKOCTBIO, YTOJI MEXKAY
CKPELIMBAIOIMMHUCS IPSIMBIMU B

20 wenens

http://school-collection.edu.ru/
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Ne
n/n

Tema ypoka

npocTpanctse. ['eomerpudeckue
METO/IbI BHIYMCIICHUS YIJIa MEXKIY
MPSIMBIMUA B MHOTOTpPaHHHKAX.

Bcero

KoanuecTBo 4acoB

KoHnTtpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4eHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

61

62

JIByrpanssiii yroa. CBOMCTBO
JIMHEHHBIX YTJIOB JIBYTPAHHOTO

yria.

Pewenne 3amad o reme
«/IByrpannsiii yros. CBOINCTBO
JMHEWHBIX YTJIOB JBYIPAaHHOIO
yray.

21 wenens

http://school-collection.edu.ru/

21 menens

http://school-collection.edu.ru/

63

Pemenue 3amay o temMe «YTIBDy.

21 wenens

http://school-collection.edu.ru/

64

65

[IpakTuueckas pabota 1o Teme
«YTab».

[lepnenaukynsipHbIE IIOCKOCTH.
CBoliCcTBa B3aMHO
MEePHEHUKYISIPHBIX MIOCKOCTEH.
[Ipu3Hak nepneHANKYIIPHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMON
MEepEeCeUCHMs IBYX MIIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEU
IUIOCKOCTH.

22 nenens

http://school-collection.edu.ru/

22 "enens

http://school-collection.edu.ru/

26
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Ne
n/n

66

67

68

69

70

Tema ypoka

[Touck neprneH uKyIspHbIX
MPSIMBIX C IOMOIIBIO
MEePIEHIUKYISIPHBIX MIOCKOCTEH.

[IpssMoyronbHBIN apasuIeenuie]l.
Teopema o nuaroHajiu
MPSIMOYTOJIBHOTO
napajuleJienune1a u CIeCTBUE U3
HEE.

Pacué€rt paccTostHuii OT TOUKHU 10
IJIOCKOCTH.

CrepeomeTrpuueckue u
MIPUKIIAIHBIE 33]]a9H, CBSI3aHHBIE CO
B3aMMHBIM PACIIOJIOKCHHUEM
IMPAMBIX U IJIOCKOCTH.

[Tapa mapasnienbHbIX I0CKOCTEH
Ha CKPEIIHBAIOIINXCS MPSMBIX,
pPacCTOsTHUE MEXKIY
CKPEIIMBAIOIINMUCS IPSIMBIMU B
MPOCTBIX CUTYaLIUSIX.

Bcero

KoanuecTBo 4acoB

KoHnTtpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4eHus

22 wenens

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

http://school-collection.edu.ru/

23 menens

http://school-collection.edu.ru/

23 Henens

http://school-collection.edu.ru/

23 "wenens

http://school-collection.edu.ru/

24 uenensd

http://school-collection.edu.ru/

71

OnyckaHue MeprneHIuKyIspoB,
BBIYHCJICHUE PACCTOSHUN OT TOYKH
JI0 TOYKH; IPSIMOM; IMIJIOCKOCTH.

24 »enens

http://school-collection.edu.ru/
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KoanuecTBo 4acoB

Ne ara DJIeKTPOHHBbIE HU(PPOBLIE
Tema ypoka Bcero KonrpoabHbie  IIpakrnuyeckue A P unpp
n/n U3y4eHust o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Beluncnenue paccTossHUNA MEXKIY
CKPEILMBAOIIUMUCS IPSIMBIMU C
IIOMOUIBIO NEPIIEHIUKYIAPHOU
IIJIOCKOCTH.
Pemenue 3a1a4 o teme 1 24 http://school-collection.edu.ru/
12 «Paccrosaaus». HeAc
TpéxrpanHblii yroi, HEpaBeHCTBA 1 25 http://school-collection.edu.ru/
Heaens
73 JUIs TPEXTPAHHBIX YIJIOB. A
Teopema [Tudaropa, Teopemsr 1 http://school-collection.edu.ru/
KOCHUHYCOB ¥ CHHYCOB JUIsl 25 Hepens
74 y y
TPEXTPAHHOTO YIJa.
Tpéxrpannsiii yroin. Pemenue 1 http://school-collection.edu.ru/
75 sanau 25 "wenens
Pemenne 3a1a4 o reme «YTIIBI U 1 26 Hexe http://school-collection.edu.ru/
Heaens
76 pacCcTOSHUSY. A
KonrponsHas paboTa o reme 1 1 %6 http://school-collection.edu.ru/
Heaens
7 «YTJIBI U PaCCTOSIHUSY. A
3a7aun MOBBIIIEHHON CIIOKHOCTH 1 http://school-collection.edu.ru/
78 10 TeMe «YTJIbl U PACCTOSIHUSY. 26 Henens

DneMeHTHI chepruIecKOoit

28
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KoanuecTBo 4acoB

N Tema ypoka Bcero KonrpoabHbie  IIpakrnuyeckue HAara JJICKTPOHHEIC IHPPOBLIE
n/n U3y4eHust o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

TFE€OMETPUHU: T€0JIE3UYECKUE JINHUN

Ha 3eMIIe.

CucremaTtu3anus 3HaHUH: http://school-collection.edu.ru/

MHOrorpaHHMK U €ro 3JeMEeHTHI.

27 nenens

79 [Inpamupa. Buael nupamun.

[IpaBunpHas nupaMua.

[Mpusma. [psimast u HaKJIOHHAS 1 http://school-collection.edu.ru/

27 nenens

80 npusmsbl. [IpaBuibHast npusma.

[TpsimMoit mapasuienenunes, 1 http://school-collection.edu.ru/
81 IIPSIMOYTOJIBHBIN apajlIeNeNuIe], 27 nepens

KYyO.

Bbimykiibie MHOTOTPaHHUKH. 1 http://school-collection.edu.ru/
82 . 28 wenens

Teopema Ditnepa.
83 [TpaBuIIbHBIE MHOTOTPAHHUKH 1 28 Henens http://school-collection.edu.ru/
84 [MonynpaBuiIbHBIE MHOTOTPAHHUKH 1 28 Henens http://school-collection.edu.ru/

Pemienue 3anay mo reme 1 http://school-collection.edu.ru/
85 29 nenens

«MHOrorpaHHUK#.

3a1auu MOBBIIIEHHOI CII0XKHOCTH 1 http://school-collection.edu.ru/
86 29 menens

10 TEME ((MHOFOFpaHHI/IKI/I ».

29
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Ne
n/n

87

Tema ypoka

[ToBTOopenue: Bektopa Ha
wiockocTH. [TonsiTie BekTopa B
MIPOCTPAHCTBE.

Bcero

KoanuecTBo 4acoB

KoHnTtpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4eHus

29 uenensa

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

http://school-collection.edu.ru/

88

CYMMa " Pa3HOCTb BCKTOPOB,
IIpaBHJIO IapaJuICIICIIUIICaAA.

30 genens

http://school-collection.edu.ru/

89

90

91

YMHOKEHUE BEKTOPa Ha YUCIIO.
Paznoxenne BexTopa 1o 6asucy
TPEX BEKTOPOB, HE JICXKAIIHNX B
OJIHOM TIJIOCKOCTH.

Pemenne 3amad mo teme
«YMHOKEHHUE BEKTOPA HA YUCIIO.
Paznosxxenune BekTopa mo 6azucy
TpEX BEKTOPOB, HE JICXKAIUX B
OJTHOM IIJIOCKOCTH.

Cucmema koopounam &
npocmpancmse. IIpocreiimme
3a/1a4 C BEKTOpPaMH .

30 genens

http://school-collection.edu.ru/

30 nenens

http://school-collection.edu.ru/

31 wenend

http://school-collection.edu.ru/

92

CkansipHO€E TPOU3BENICHNE,
BBIUHCJICHHE yTiIa MEXKIY
BEKTOpPaMH B IIPOCTPAHCTBE.

31 menens

http://school-collection.edu.ru/

93

Pemenue 3agad no reme «BekTopbl

31 wenmens

http://school-collection.edu.ru/

30
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KoanuecTBo 4acoB

Ne ara DJIeKTpOHHbIEe U (POBbIE
Tema ypoka Bcero KonrpoabHbie  IIpakrnuyeckue A P unpp
n/n U3y4eHust o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

1 KOOPAMHATHI B IPOCTPAHCTBE

[TpakTryeckas paboTta o TeMe 1 1 http://school-collection.edu.ru/
94 32 wenens

«BekTopsl B IpOoCTpaHCTBE»

OCHOBHBIC TIOHATHS Kypca 1 http://school-collection.edu.ru/
95 reomerpun 10 knacca, 06001IEeHNE 32 uwenens

U CUCTEMaTH3anus 3HAaHUM.

OcCHOBHBIE IOHATHS Kypca 1 http://school-collection.edu.ru/
96 reomerpun 10 Kacca, 06o0meHNe 32 wenmens

U CUCTEMAaTH3alMsl 3HAaHUH.

OCHOBHBIE TIOHATHS Kypca 1 http://school-collection.edu.ru/
97 reomerpuu 10 kiacca, 06001eHne 33 Henens

Y CUCTEMaTH3auus 3HAaHWM.

HToroBasi KOHTpoOJIbHAs paboTa 3a 1 1 http://school-collection.edu.ru/
08 33 Henens

10 xmacc.

[ToBTopenue. Bzaumuoe 1 http://school-collection.edu.ru/

pacrosoKeHUe NPsSMbIX B
99 npoctpanctse. [lapamiensHoCTh 33 Henens

MPSIMBIX U INTIOCKOCTEN B

MIPOCTPAHCTBE
100 | Mosropere. 1 34 memensa | http://school-collection.edu.ru/
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KoanuecTBo 4acoB

Ne ara DJIeKTpOHHbIEe U (POBbIE
Tema ypoka Bcero KonrpoabHbie  IIpakrnuyeckue A P unpp
n/n U3y4YeHUus o0pa3oBaTe/bHbIE PeCypChl

padoThI padoThI

IlepneHUKyYISIPHOCTD HIPSMBIX U
IJIOCKOCTEHN B IPOCTPAHCTBE.

101 [ToBTOpeHue. YTibl U pacCTOSIHUS 1 34 nenens http://school-collection.edu.ru/
102 IToBrOpenue. MHOrOrpaHHUKH 1 34 nenens http://school-collection.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 102 5 5
[TPOTPAMME
11 KJIACC
KosmmuecTBo yacos
Ne HMara DJIeKTpOHHbIe N pOoBbIE
Tema ypoka Bcero Koutpoabnbie IIpakTnyeckme
n/n U3y4eHust oOpa3oBaTejbHBIE pecypchl
padoThI padoThI
[ToBropenne Ttembl "Koopmunater 1 http://school-collection.edu.ru/
1 1 Henmens
BEKTOpa Ha IUIOCKOCTH U B
mpocTpaHcTae”
5 IToBTopenne Ttembr "Ckanspaoe 1 1 Henens http://school-collection.edu.ru/
IIPOU3BEICHNE BEKTOPOB"
[ToBropenne Tembl "Bbrumcienne 1 http://school-collection.edu.ru/
3 1 genens
yria  MeXIy  BEKTopaMH B
IpocTpaHcTBe"
[MoBropenne Tembl "YpaBHenue 1 http://school-collection.edu.ru/
4 o . 2 "Henens
npsIMOM, TPOXONAIICH uepe3 JBe
TOYKH"

32



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

KoaudecTBO 9acoB

Ne Hara JIeKTPOHHBbIE HU(POBBHIE
Tema ypoka Bcero Konrtpoabubie IIpaktuueckue
n/n U3YYeHHs oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
5 VYpaBHEHHE IUIOCKOCTH, HOpMasb, 1 2 Hepens http://school-collection.edu.ru/
ypaBHEHHE TUIOCKOCTH B OTpe3Kax
6 VYpaBHEHHE IUIOCKOCTH, HOpMalb, 1 2 Hemes http://school-collection.edu.ru/
ypaBHEHHE TUIOCKOCTH B OTpe3Kax
7 B 1 3 Henens http://school-collection.edu.ru/
EKTOPHOE TMPOU3BEICHUE
8 Jluneitnbie HepaBeHCTBa, 1 3 Hexens http://school-collection.edu.ru/
JMHEWHOE IPOTrPaMMHUPOBAHKE
9 JluHelinble HepaBeHCTBa, 1 3 Hemes http://school-collection.edu.ru/
JMHEWHOE IPOTPaMMHUPOBAHHE
Ananutudeckue MeToabl pacuéra 1 http://school-collection.edu.ru/
10 yriaa — MeXIy — TpSIMbIMH B 4 nenens
MHOTOTpaHHHKAX
Ananutudeckue MeToabl pacuéra 1 http://school-collection.edu.ru/
11 yria MEXAy IUIOCKOCTSAMH B 4 Henens
MHOTOTpaHHHKAX.
CamocrosiTenbHas paboTa
12 dopmya paccTosHUS OT TOYKH 10 1 4 penens http://school-collection.edu.ru/
TUIOCKOCTH B KOOpJAMHATaX
13 Haxoxnenne  paccrosHuit ot 1 5 Henens http://school-collection.edu.ru/
TOYKH JI0 TITIOCKOCTH B KyOe
Haxoxnenne  paccrosHmii ot 1 http://school-collection.edu.ru/
14 TOYKH 10 TUTOCKOCTH B > HeaeA
MIPaBUJIBHON TUPAMUE
15 KourponsHas padora 1 1 5 Henens http://school-collection.edu.ru/
"AHanutuueckas reomeTpus”
16 Ceuenus MHOTOTPaHHHUKOB: 1 6 Henens http://school-collection.edu.ru/

CTaHAAPTHBIC MHOTOI'paHHHUKHU
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KoaudecTBO 9acoB

Ne Hara JIeKTPOHHBbIE HU(POBBHIE
Tema ypoka Bcero Konrtpoabubie IIpaktuueckue
n/n U3YYeHHs oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
CeueHHss MHOTOTPaHHHKOB: mMeToq 1 http://school-collection.edu.ru/
6 Henena
17 CJIEIOB
Ceuenus MHOTOTPaHHHUKOB: = 1 http://school-collection.edu.ru/
CTaHJapTHBIC IIOCKOCTH,
6 Henens
18 repecevYeHus TPSIMBIX u
IJIOCKOCTEH. CamocTosTenbHas
paborta
[MapamnnenbHbie psIMbIe u 1 http://school-collection.edu.ru/
. 7 Henens
19 MIJIOCKOCTH: napajuieibHbIe
CeUeHHs
20 [MapannenbHbie npsMbIe nu 1 7 Hemens http://school-collection.edu.ru/
IJTOCKOCTH: Pac4Y€T OTHOLIECHHI
[MapamnnenbHbie npsiMbIe n 1 7 http://school-collection.edu.ru/
21 IUIOCKOCTH: YIJIBI MESK LY Heaem
CKPEIIMBAIOIIIMHCS TIPSIMBIMH
[Mepnenaukynspabie  npsimbie u 1 http://school-collection.edu.ru/
IUIOCKOCTH: CTaHJApTHBIC TMaphbI
22 i 8 Henmens
MEPIECHIUKYISIPHBIX TUIOCKOCTEN |
OPSMBIX, CUMMETPHH
MHOTOTPaHHUKOB
[Mepnienaukynsipabie  mpsimbie u 1 g http://school-collection.edu.ru/
23 IUJIOCKOCTH: ~ TeopemMa O  Tpex HeAe
MEePIIECH UK YIIIPax
[lepnienaukynspusie mnpsimble U 1 http://school-collection.edu.ru/
. 8 Henens
24 IUIOCKOCTH: BBIYMCIEHUS JUIMH B
MHOTOIPaHHHKAX
o5 n . 1 9 Henens http://school-collection.edu.ru/
OBTOpPCHHE:! IUIOIIAN
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Ne
n/n

Tema ypoka

MHOTOYTOJTbHUKOB, (DOPMYIIBI ISt
TJI0INA IEH, COOOPaKEHUSI TTOI00MS

KoaudecTBO 9acoB

Bcero

KonTpoJibHbIE
padoThI

IpakTuyeckue

padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE HU(POBBHIE
o0pa3oBaTejbHbIe pecypchl

26

[ToBTOpEHMe: IUIOIAIU
MHOTOYTOJTbHUKOB, (DOPMYIIBI IS
IJI0IA eH, COOOPaKEHHSI TIOT00MS

9 Henmens

http://school-collection.edu.ru/

27

28

29

[ToBTOpenue: IJI0IIaau
MHOTOYT'OJIbHUKOB, (DOpPMYIBI ISt
TIoIaael, COOOpaKeHHS TOT00MS

IInomamu CeUeHUI
MHOT'OTPaHHUKOB: IJIOIIA U
IIOBEPXHOCTEH, paspe3aHus Ha
4acTh, COOOpaxkeHHs MOoa00us.
CamocrosiTenbHas paboTa

IImomann ceueHnuu
MHOTOTPaHHUKOB: IJIOIIA U
MOBEPXHOCTEHW, pa3pe3aHus Ha
4acTH, COOOpaKeHUsI MOA00MS

9 Henmens

http://school-collection.edu.ru/

10 genena

http://school-collection.edu.ru/

10 Henens

http://school-collection.edu.ru/

30

KonTponbHas pabota
"[loBTOpEHNE:  MHOTOTPAHHUKH,
CEYEeHHS] MHOTOI'PaHHUKOB"

10 Henens

http://school-collection.edu.ru/

31

O0BEM Tena. O0BeM
PSIMOYTOJIBHOTO
napauiesienumne/a

11 nenens

http://school-collection.edu.ru/

32

3amaun 00 ynBoeHWMH Kyba, o0
KBaJpaType Kyb0a, O TPHUCEKIUN
yria

11 renens

http://school-collection.edu.ru/

33

CrepeomeTpuyeckue 3a7a4H,
CBSI3aHHBIE c 00BEMOM

11 nenens

http://school-collection.edu.ru/
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Ne
n/n

Tema ypoka

IIPSIMOYTOJIBHOT'O
napajJiesenumnesa

KoaudecTBO 9acoB

Bcero

KonTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE HU(POBBHIE
o0pa3oBaTejbHbIe pecypchl

34

[IpukianHbie 3a/1a4u, CBSI3aHHBIC C
BBIYHCIIEHUEM 00BéMa
PSIMOYTOJIBHOTO
napajuiesienumneia

12 Henens

http://school-collection.edu.ru/

35

36

37

38

O0BEM npsAMOI TIPU3MBI

CrepeomeTrpuueckue 3a/1a4u,
CBSI3aHHbBIE C BBIUUCIICHUEM
00BEMOB MPSIMON TIPU3MBI

[Tpuknagueie 3a1a4n, CBSI3aHHBIE C
00BEMOM pSAMOii HPU3MBI.
CamocrosiTenbHas paboTa

00BEMOB TEII ¢
OIPENEIIEHHOTO
O0BéM  HaKJIOHHOH

Brraucnenue
MIOMOIIBIO
HHTETpaIa.
MIPU3MBI

12 Henens

http://school-collection.edu.ru/

12 Henens

http://school-collection.edu.ru/

13 Henens

http://school-collection.edu.ru/

13 Henens

http://school-collection.edu.ru/

39

40

41

Bremaucinenne o00BEMOB  Tel €
IIOMOIIIBIO onpeaenéHHoro
uHTerpasia. O0bEM TUpamMuIbl

dopmymna 00bEMa  HPaAMHUIIBIL.
OTtHolieHNe O00BEMOB MHUPAMUM C
00IIUM yTIIOM
®opmymna 00bEMa  MHPaAMHUIIBIL.
OTtHolieHNEe 00BEMOB MHPAMUJ C
00IIM yTIIOM

13 wenensa

http://school-collection.edu.ru/

14 wenensa

http://school-collection.edu.ru/

14 wenensa

http://school-collection.edu.ru/

36
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Ne
n/n

42

43

Tema ypoka

CrepeomeTrpuueckue
CBSI3aHHBIC c
HAaKJIOHHOH IPU3MBbI

3a7a4d,
00BéMaMu

CrepeomeTrpuueckue 3a/1a4u,
CBsI3aHHBIC C 00BEMAMU TTUPAMHUJIBI

KoaudecTBO 9acoB

Bcero

IpakTuyeckue
padoThI

KonTpoJibHbIE
padoThI

Jara
U3ydeHust

14 genensa

JIeKTPOHHBbIE HU(POBBHIE
o0pa3oBaTejbHbIe pecypchl

http://school-collection.edu.ru/

15 wenens

http://school-collection.edu.ru/

44

45

46

47

[Ipuxiagueie  3agayn MO TeMe
"O0béMBI  Ten", CBS3aHHBIC C

00bEMOM HaKJIOHHOM MPU3MBI

[Ipuxiagueie  3agayd MO TeMeE
"O0béMBI  Ten", CBS3aHHBIC C

00BEMOM TTUPAMH/TBI

00BEMOB.
paccTosiHus [0

IIpumeHeHne
Brruucienne
IJIOCKOCTH

KonTponbHas "O6bEM

MHOIOrpaHHuKa"

pabora

15 wenens

http://school-collection.edu.ru/

15 wenens

http://school-collection.edu.ru/

16 Henens

http://school-collection.edu.ru/

16 Henens

http://school-collection.edu.ru/

48

Hunuaapudeckas
oOpasyromue
MMOBEPXHOCTHU

IIOBEPXHOCTb,
HAJIMHIPUYECKON

16 Henens

http://school-collection.edu.ru/

49

50

51

Humuagp. IlpsMolt  kpyrosoit
numHap. [lnomans noeepxHOCTH
HWIMHIpA
Konnueckas
oOpa3yromue
noBepxHoctu. Konyc

MTOBEPXHOCTb,
KOHUYECKON

Ceuenune KoHyca
NapajuIeIbHON
OCHOBaHUS

IJIOCKOCTBIO,
IIJIOCKOCTH

17 uenensa

http://school-collection.edu.ru/

17 wenensa

http://school-collection.edu.ru/

17 uenensa

http://school-collection.edu.ru/
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KoaudecTBO 9acoB

Ne Hara JIeKTPOHHBbIE HU(POBBHIE
Tema ypoka Bcero Konrtpoabubie IIpaktuueckue
n/n U3YYeHHs oOpa3oBaTe/ibHbIE pecypchbl
padoTbI padoThbI
52 Yceu€unplit konyc. M3o0paxenue 1 18 nenens http://school-collection.edu.ru/
KOHYCOB M YCEUEHHBIX KOHYCOB
53 [Tnomanas 60KOBOM moOBepxHOCTH U 1 18 Hemens http://school-collection.edu.ru/
IIOJIHOW ITOBEPXHOCTH KOHYCa
[Tnomanas 60KOBOM moBepxHOCTH U 1 http://school-collection.edu.ru/
54 N 18 Henensa
MOJHOW  MOBEPXHOCTH  KOHYCA.
CamocrosiTenbHasi pabota
Crepeomerpuyeckue 3amaun  Ha 1 http://school-collection.edu.ru/
55 JI0OKa3aTeIbCTBO HW  BBIYHCICHHUE, 19 menens
MOCTPOCHHEM CEYCHHH MUIMHAPA,
KOHYyca
Crepeomerpudeckue 3amaud  Ha 1 http://school-collection.edu.ru/
56 JI0Ka3aTelbCTBO W BBIYHCIICHHE, 19 Henens
MOCTPOEHUEM CEUYECHUH UWIMHIpPA,
KOHYca
57 [TpuknanHbie 3aqauu, cBs3aHHbie ¢ 1 19 "Henens http://school-collection.edu.ru/
[ATAHAPOM
58 [Mpuknaanbie 3a1auu, cBsg3aHHbie ¢ 1 20 "Hepens http://school-collection.edu.ru/
[IUTHHIPOM
59 Cdpepa u map 1 20 Hepenst http://school-collection.edu.ru/
Ilepeceuenne chepsr u mapa c¢ 1 http://school-collection.edu.ru/
60 mwiockocthlo. Kacanme mapa wu 20 Henens
cheppl  TUIOCKOCTBIO. Bug wu
n300paxkeHue mapa
[Mepeceuenne chepbt u mapa ¢ 1 http://school-collection.edu.ru/
61 21 wenens
mwiockocteio. Kacanue miapa u

cheppl  TUIOCKOCTBIO. Bum u

38
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Ne
n/n

62

Tema ypoka

n300pakeHue mapa

YpaBHenue  cdepsl.
cdepsl 1 e€ yacTei

Ilnomanne

KoaudecTBO 9acoB

Bcero

KonTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHust

21 uwenens

JIeKTPOHHBbIE HU(POBBHIE
o0pa3oBaTejbHbIe pecypchl

http://school-collection.edu.ru/

63

Cummetpus cepsl U mapa

21 menens

http://school-collection.edu.ru/

64

CrepeomeTpuueckue 3agaud  Ha
JIOKA3aTeIIbCTBO W BBIYHMCIICHUE,
CBSI3aHHBIE CO cepoil u Mmapowm,
IIOCTPOEHUEM 1504 CEUYEHHI
IIJIOCKOCTBIO

22 "enens

http://school-collection.edu.ru/

65

CrepeomeTpuueckue 3agaud  Ha
JIOKA3aTeIbCTBO W BBIYHMCIICHUE,
CBSI3aHHBIE CO cepoil U mapom,
IOCTPOEHUEM HX CEUYEHHI
IIJIOCKOCTBIO

22 "enensd

http://school-collection.edu.ru/

66

67

[IpuknanHeie 3amaud, CBS3aHHbBIE
co cdepoit 51 IapOM.
CamocrosiTenpHas pabora
[ToBTOpEHME:
IJIOCKOCTH,
OKPY>XHOCTH,
Mog00HUs

OKPYXXHOCTb  Ha
BBIYMCIICHUS B
CTaHJapTHbIE

22 nenens

http://school-collection.edu.ru/

23 Henens

http://school-collection.edu.ru/

68

69

Paznuunple  kKOMOMHALMK — Tem
BpaIlleHHs 1 MHOTOTPaHHUKOB
3amaun mno Teme "Tema wu
IIOBEPXHOCTHU BpameHus"

23 Henensd

http://school-collection.edu.ru/

23 Henens

http://school-collection.edu.ru/

70

3agaun mno Tteme "Tema wu
MOBEPXHOCTH BpalieHus"

24 uenens

http://school-collection.edu.ru/
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Ne
n/n

71

Tema ypoka

Konrponsnas pabGora "Tema wu

MOBEPXHOCTH BpalieHus"

KoaudecTBO 9acoB

Bcero

KonTpoJibHbIE
padoThI

1

IpakTuyeckue
padoThI

Jara
U3ydeHust

24 uenens

JIeKTPOHHBbIE HU(POBBHIE
o0pa3oBaTejbHbIe pecypchl

http://school-collection.edu.ru/

72

73

O6bém mwmHapa. Teopema 00
00BEME MPSAMOTO MIITUHAPA
Brruncienue o00bEMOB  Tea ¢
TIOMOIIIBIO OIPENEITIEHHOTO
unterpana. O6bpEéM KoHyca

24 uenens

http://school-collection.edu.ru/

25 nenens

http://school-collection.edu.ru/

74

75

76

77

78

IImomagu OOKOBOM M IMOJHOH
MMOBEPXHOCTU KOHYCA

CrepeomeTpuueckue 3a/1a4u,
CBSI3aHHbBIE C BBIUHCIICHUEM
00BEMOB IUITMHPA, KOHYCA

TeMe
oA u

[Ipuknagueie 3amadud MO
"OO0BEMBI 51
noBepxHocrtel Ten"

O0BEM mIapa U MIapoOBOTO CEKTOPA.
Teopema 00 o0béMe mapa.
[Tnomane cthepsl.
CrepeomeTrpuueckue 3a/1auu,
CBSI3AHHBIC C BBIYUCJIICHUEM
00BEMOB mapa, IaPOBOTO
CeTMEHTa ¥ IapOBOT0 CEKTOPa

[Ipuknagneie 3amadyd MO TeMe
" CBS3aHHBIE C

"O0béMBI T,
U IUIOIIAJIbIO

00bEMOM  IIapa

chepel. COOTHOUIIECHUS  MEXIY
IJiomaasamMmn HOBerHOCTeI\/JI )41
00BEMaMu MOIOOHBIX TEIN.

CamocrosrenbHas pabora

25 nenens

http://school-collection.edu.ru/

25 "enens

http://school-collection.edu.ru/

26 Henensd

http://school-collection.edu.ru/

26 Henensd

http://school-collection.edu.ru/

26 Henend

http://school-collection.edu.ru/
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Ne
n/n

79

Tema ypoka

[TogoOHbIEe Tena B MPOCTPAHCTBE.
N3menenne o6bEMa mpu 1mogo0uu.
CrepeomeTrpuueckue 3a/1a4u,
CBSI3aHHBIE C BBIYHCIICHUEM
00BEMOB T W  IUIOMAACH
MOBEPXHOCTEH

KoaudecTBO 9acoB

Bcero

1

KonTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHust

27 "uenens

JIeKTPOHHBbIE HU(POBBHIE
o0pa3oBaTejbHbIe pecypchl

http://school-collection.edu.ru/

80

Kontponbraas pabora "Ilmomamm
MMOBEPXHOCTH M OOBEMBI KPYTIIBIX

TCI

27 "uenens

http://school-collection.edu.ru/

81

JBro>xeHus MPOCTPAHCTBA.
OtoOpaxkenusi.  JIBwkeHuss o
PaBEHCTBO duryp. OO6mue

CBOMCTBA JABUKEHUU

27 "uenens

http://school-collection.edu.ru/

82

Buael nBrkeHui: mnapauiesbHbIN
MEPEHOC, LEHTpAJIbHAs
CUMMETPHUS, 3epKajbHast
CUMMETpPHSI,  IOBOPOT  BOKPYT
IpsAMOI

28 Henens

http://school-collection.edu.ru/

83

84

[Ipeobpa3zoBanus nooous.
[Ipsimas u chepa Ditnepa
I'eomeTpuueckue 3a71a9n Ha

IMPUMCHCHUC ABUIKCHUS

28 Henensd

http://school-collection.edu.ru/

28 Henens

http://school-collection.edu.ru/

85

86

KonrponsHast padora "BekTopsl B
pocTpaHcTBe”

Ob6oOmaromee  nmoBTopeHue 11
MOHATUH W METOAOB  Kypca
reoMeTpUn 10-11 KJIACCOB,
cUCcTEMaTH3allns 3HAHWUU:

"[lapannenbHOCT  HPSIMBIX U

29 uenens

http://school-collection.edu.ru/

29 Henens

http://school-collection.edu.ru/
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Ne
n/n

87

88

Tema ypoka

IIJIOCKOCTEH B pocTpaHcTBe"

Ob6o0maromee  noBTopenue 11
HNOHSATHH WM METOJIOB  Kypca
r€OMETpUU 10-11 KJIACCOB,
CHCTeMaTH3aLus 3HAHHM:

"BexTopsl B mpocTpancTae”

O6oOmaromee moBropeHue 11
MOHATUH M METOAOB  Kypca
reoMeTpuu 10-11 KJIaCCOB,
CHCTEMAaTHU3alHs 3HAHUI:

"BekTopsl B npocTpancTse"

KoaudecTBO 9acoB

Bcero

KonTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHust

29 wenens

30 genens

JIeKTPOHHBbIE HU(POBBHIE
o0pa3oBaTejbHbIe pecypchl

http://school-collection.edu.ru/

http://school-collection.edu.ru/

89

O6oOmaromee  noBTopeHue 11
MOHATUM M METOAOB  Kypca
reoMeTpun 10-11 KJIACCOB,
cucreMaru3anusa 3Hauuii: "OObeM

MHOIOrpaHHuKa"

30 "enens

http://school-collection.edu.ru/

90

Ob6oOmaromee  noBTopeHue 11
MOHATUH M METOAOB  Kypca
reoMeTpun 10-11 KJIACCOB,
cucreMaruszanusa 3Hauuii: "OO0beM

MHOrOrpaHHuka"

30 nenens

http://school-collection.edu.ru/

91

92

Ob6oOmaromee  noBTopeHue 11
MOHATUH M METOAOB  Kypca
reoOMeTpun 10-11 KJIACCOB,
cucTeMaTu3alus 3HAHUH:
"[Tnomagu IMOBEPXHOCTH u

00BEMBI KPYTIIBIX TET"

O6o0maromiee
OOHATUH U

nopropenne 11
METOJI0OB  Kypca

31 wenens

http://school-collection.edu.ru/

31 wenmens

http://school-collection.edu.ru/

42
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Ne
n/n

Tema ypoka

r€OMETpUU 10-11 KJIACCOB,
cHCTEeMaTH3alus 3HAHUM:
"[Tnomagu MMOBEPXHOCTHU u
00BEMBI KpYyTIbIX Tem'"1

KoaudecTBO 9acoB

Bcero

KonTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE HU(POBBHIE
o0pa3oBaTejbHbIe pecypchl

93

HroroBas koHTpoNbHAs paboTa

31 wemens

http://school-collection.edu.ru/

94

HroroBas koHTposbHAs paboTa

32 wenmend

http://school-collection.edu.ru/

95

96

[ToBTOpEHME, 000011IEHNE u
cucTeMaTu3alus 3HaHui

HcTtopust pa3sBuTusi CTEpeOMETpUU
KaK HayKM U €€ pojib B Pa3BUTHHU
COBPEMEHHBIX  WH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

32 wenend

http://school-collection.edu.ru/

32 "enens

http://school-collection.edu.ru/

97

98

Hcropuss pasBUTHS CTEPEOMETPUU
KaKk HaykKd U €€ poyib B Pa3BUTHH
COBPEMCHHBIX  HMHJKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTtopusi pa3BuTusi CTEpeOMETpUHU
KaK HaykKd U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX  WH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

33 nenens

http://school-collection.edu.ru/

33 wenmend

http://school-collection.edu.ru/

99

100

Hcropuss pasBUTHS CTEPEOMETPUU
KaKk HaykKd U €€ poJib B Pa3BUTHH
COBPEMECHHBIX  HMHJKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTtopust pa3sBuTUs CTEPEOMETPUU
KaKk HaykKd U €€ poyib B Pa3BUTHH
COBPEMEHHBIX  WH)KEHEPHBIX U

33 mpenens

http://school-collection.edu.ru/

34 uenens

http://school-collection.edu.ru/
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KoaudecTBO 9acoB

Ne Hara JIeKTPOHHBbIE HU(POBBHIE
Tema ypoka Bcero Konrtpoabubie IIpaktuueckue
n/n U3YYeHHs oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
KOMIIBIOTEPHBIX TEXHOJOTUI
Hcropust pa3Butusi crepeomerpun 1 http://school-collection.edu.ru/
101 KaKk Hayku U e€ pojib B Pa3BUTHUHU 34 nenens
COBPEMEHHBIX  WH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
Wcropusi pa3Butusi crepeomerpun 1 http://school-collection.edu.ru/
102 KaKk Hayku U e€ pojib B Pa3BUTHHU 34 nenens
COBPEMEHHBIX  WH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB 102 5
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N o o bk~ wDd e

YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI UISA YYEHUKA

I'eomerpus, 10-11: yue6. mist 001meoOpa3oBaTeIbHBIX YUPEKACHHUI: 0a30BbIN U MPOGUILHBIN
ypoBuu/ JI. C. Aranacsu, B. ®@. Bbyry3os, C. b. Kagomues u ap, - 20 -e u3g, - M. :
[Ipocsemenue, 2021.

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. Teomerpus, 10-11: yueb. a1 00mEoOpa3oBaTEIBHBIX YUPEKACHUI: 0a30BBIH U
npodunbHbid ypoBHH/ JI. C. Atanacsan, B. @. byry3os, C. b. Kagomues u ap, - 20 -e u3g, -
M. : [IpocBemenue, 2021.

2. JlmmakTudeckue Marepuansl 1mo reomerpuu st 10 xmacca/ b. I'. 3. — 11-e u3n. — M.:
[Ipoceemenue, 2021.

3. Hunaktudeckue marepuaisl mo reomerpun s 11 xmacca/ b. I'. 3B. — 11-e m3a. — M.:
[Ipoceemenue, 2021.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bu6muoreka I{OK ttps://m.edsoo.ru/

https://resh.edu.ru

https://edu.skysmart.ru/

https://nsportal.ru/

https://infourok.ru/

https://multiurok.ru/

http://school-collection.edu.ru/
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[Tpunoxenue 1
KHM 10 kimacc

Kontposnbnas padora Ne 1

1. Ilmockoctu a M  nepecekaloTca no NpIMod
/. Nlpaman a napaynensHa NpaMon [ ¥ ABIS-
erca ckpelumsalomeiica ¢ npamoit b. Onpe-
LeNHTe, MOTYT JIK NpAMEie @  b:

a) 1eXaTh B ONHOH M3 JaHHLIX IUIOCKOCTEH;

6) nexars B pa3sHEX IOCKOCTAX O 4 f;

B) nepecexars mwiockoctd a ¥ B. B cyuae y1-
BEPAMTEIIBHONO OTBETA YKAKHTE BIaHMHOS
PACTIONOXEHHE NPSMBIX a U b.

2. Ilnockocts a nepecexaer cropous! AB u BC
Tpeyronsuuka ABC B Touxax M u N coor-
sercTeeHHo, mnpuHieM AM:MB=3:4,
CN:BC=3:17.

a) Jokaocume, uto AC || a.

6) Haitoume AC, ecin MN = 16 cm.

3. Touxu A, B, Cu D ne nexar B OAHOH MIOCKO-
cmv. Hailawre yron mexay npameivi AC 1 BD,
ecrm AC =6 cM, BD = 8 cM, a paccTosiHue me-
XNy cepenmmHamMH oTpeskoB AD u BC paBHO 5

oM.
Konrtponsnas padora Ne 2
B
Bapuanm 1 s G
A D

1. TlocTpouts ceueHKE, NPOXOAAIICE YCPE3 TOYKH, BHACACHHBIC i

Ha pHcyHKe (pHc. 1). 1
2. Mexay asymi napaiic/ibHhIMH LIOCKOCTAMM 3aKMONCHE Nep- [

NEHAHKYJIAD WIMHOA 3 M ¥ HAXAOHHaA, pasxas 5 M. Paccrosnue 153‘ Trr—

MEXTY KOHLIAMH HX (B KAXKIOH IUIOCKOCTH) PaBHO 4 M.

Haiioume paccrofine MeXAY CEpeIHHAMH NEPRCHAHKYAPA K A N D
HAKAOHHORK.

KonTponbhas padorta Ne 3

Bapuaum I

1} Ocnopauue mpAMOH NpPHIME - NPAMOVTOMLELIA TpeyronsHMK ¢ KaTeramn 15 u 20 owm.
Hatioume nnollans noNHOH MOBEPXHOCTH NPHIMLL, €CIH €€ HAHMEHBLIEE CEYCHHE, NPOX0-
asntee yepes Gokosoe pebpo, — keagpat.

2} Ocnopanue nupamuasi — poMb ¢ Gonbmedt awaroramsio d H ocTpeiM YoM a. Bee asy-
FPAHHBIE YTAL NPH OCHOBAHMH MHpamMuaLl pasust B. Haddume mnowans notkoll nopepx-
HOCTH MHPaMH L

3) Pebpo xyba ABCDA,B,C D\ pasto a. [locmpoiime cenenne xyba, mpoxofswuee yepes ce-
pennnel pedep A4, B\C) n CD, u kaiidume mnolans ITOr0 CEYEHHA,
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Kontponbnas padora Ne 4

Ne 1. Bonpoc. ChopMynupyiiTe onpefeneHHe KOMIIAHAPHEIX BEKTOPOB.
[NpuBeauTe NMpHMEpPh! KOMIUIAHAPHBIX ¥ HEKOMIUIAHAPHLIX BEKTOPOB, HCNONb-

3ya u3obpakeHue napaienenunena.
Ne 2, 3adaua. [lan napannenenunen AABCDA\B\C\D,.

— e e S—

Haiigure cymmy BektopoB AB+ B,C, + DD, +CD.

M3Merpa1npeABCDmmK cepemmammtamBB]rpami
BCD. Paznoxmte BeKTOp AK no BektopaM a = AB, b= AC:::AD

Konrponbnas padora Ne 5

_Bapuanm I |

1. Jlan paBHOGeApeHHEIH NPAMOYronbHbii TpeyronsHHK ABC ¢ runorenysoi AC. SB — nepnes-
AUKynsp Kk mwockocTd ABC. Jsyrpannmnii yron SACB pasen 45°.

a) JloxaxxuTe NepneHAHKYASPHOCTb IockocTe# SBA u SBC. 6) M — Touxa nepecedeHns Me-

— — —

AuaH Tpeyronbunka SAC. Paanoxure sexrop BM no sextopam BC, BA, BC.

2. OcHoBaHKe NHPaMHUAK — NPIMOYTONBHEIH TPEYTONBHHK C KATETOM a H NPOTHBOMEKAUHM
yrioM a. BoKoBEE IrpaHl NHPaMHAK, COAEpXalnHe AAHHBH KaTeT H MHNOTeHY3y OCHOBAaHHA,
NCPNEHAHKYNSPHH K IUIOCKOCTH OCHOBaHHUA, a TpeTha 6oxoBas rpass

nmouelu K Heit nox yrnom B. Halinure nnomane 60xosoi nosepx-

3 Hocrpolht CedYeHHe NPaBWILHON YETHPEXYTONbHON NMUpamn-
as SABCD, npoxonsmeii depes cepenuHn peGep OCHOBaHHR
AD n CD napamnensto pebpy SD.
4 3 [ Bapuanm II )
1. Jlan pasxoGenpeHHEIH NpaMoyroibHsiil TpeyronsHuk ABC ¢
runoreny3oi AC. SB — nepneHankynsp K miockoctu ABC.

[pamuie SA 1 SC obpasyior ¢ ockoctsio ABC yron 30°.
a) JoxaxHTe nepneHaAHKyNspHocTs mnockocre SAC u SBD,
ecnu D - cepennna AC. 6) M- Touxa nepecedeHUs MeaHan Tpeyronsrnka SAC. Paznoxure

sextop SM no sextopam S4, 5B, SC.

2. OcHOBSHHE MHPAMH/L — MPAMOYTOMbHEIH TPEYTONLHUK C FHNIOTERY30H C M OCTPHIM YTI0M 4.
BokoBhie rpaHi mHpaMuan, COAEPKAUIME KaTeThl OCHOBAHHSA, NEPNEHANKYIAPHH K IUIOCKO-
CTH OCHOBaHHA, a TpeThA GOKOBax rpaHb HAXJIOHEHa K HeH nox yrnom B. Halaute niomans
GoxoBol NOBEPXHOCTH NHPAMHILL.

3. Tlocrpoiite ceueHHe NPaBHAbHON YeTHPEXYToNbHOA NupamMuan SABCD, npoxoasmed gepes
cepenknn peGpa ocosanus AD u Goxororo pebpa S4 napamnensHo npamoii AC.



[Tpunoxenue 2
KM 11 knace
Kontposnbnas padora Ne 1

1. Cepeanunl cropon AABC umeroT koopauuatst: M(3; -2; 4). N(-6; 4; -10).
K (-7; 2; -12). Haiidume xoopaunats sepmas A4ABC.

2. [fauw Touku A (4; 5; 4), B(2; 3; —4) Ha ocu abcuuce Haiimu Touky C, paBHoyna-
ACHHYIO OT Touek A H B.

3. Haiimu nnowans AABC. i

Konrponsnas padora Ne 2

1. [anw Bextopsl a ub , TIprYeM |Z |=6, | b |=3, (; b )=120°. Haiioume
la +25|.

2. B nupamupne DABC pebpa DA, DB u DC B3auMHO NEpPNEHAUKYJIAPHBL U PaBHBI 4.
Hcnonb3ys BEKTOPEI, Hatidume yroa Mexay nmnockocramu DAB u ABC.

3. Tlpu ABMIKEHHM NMpsAMas @ OTOOPaXKaeTCs Ha NPAMYIO @), @ IVIOCKOCTh O — Ha [LIOC-
KOCTh Oy [Jokazamy, uro ecnu a || o, To ay || o).

Konrtponbnas padora Ne 3

Jnuna nuHMK nepeceyeHus chepsl U mockoctu. [Ipoxoasieit uepes koHel 1uamerpa
[IOJ YoM 60° x HEMY, paBHa 57 cM?. Haiiure IaMeTp cdepsl.

Yepes BeplInHY KOHYCa POBEACHA IIIOCKOCTB, IEPECEKAIONIAasi OCHOBAHME 10 XOP/IE,
JUIMHA KOTOPOM paBHa 5 CM, U CTATHBAIOLIEH OyTy 90°. TTI0CKOCTh CCYEHHS COCTABIISET C
MJIOCKOCTHIO OCHOBAHUS yTOJI 60°. Haiigure ruiomas GOKOBOI MMOBEPXHOCTH KOHYCA.
[InockocTh, mpoxoasias yepe3 HEHTP HUKHETO OCHOBAHMSI LIMJIMH/IPA MO YTIIOM O K
OCHOBaHHIO, TIEpeCceKacT BEpXHEE OCHOBAHHUE 10 XOpJe, paBHO# b 1 cTaruBaromiei 1yry
. Haiinure BbICOTY LMIMHApA.

KonTponbnas pabota Ne 4

Anodema npaBUIbHOM YeTHIPEXYroabHON HpaMuIbl paBHa L 1 00pa3yeT ¢ mI0CKOCThIO
OCHOBaHUs UpaMuel yroiu o. Haliqure 00beM nmupamuibl.

OcHoBaHMe MPSAMOI TPU3MbI — paBHOOEIPEHHBIN TPEYTOJIbHUK C OCHOBAHHEM a U YTJIOM
MIpU OCHOBaHMH .. Jlnaronanas OOKOBOM rpaHH, CoeprKaieil O0OKOBYIO CTOPOHY
TpeyrojbHHKa, HAKJIOHEHA K IJIOCKOCTH OCHOBaHUsA noj yrioM f3. Haliaure o6bem
LWIMH]IpA, BIUCAHHOTO B PU3MY.
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Konrpomnsnas padora Ne 5

O6bem wapa paser 15 cM’. Ha AuaMeTpe Kak Ha palHyce MOCTPOSH APYTOR Liap.
Hatidume obvem Gonbuiero mapa.

Tlnowane MOBEPXHOCTH NPAMOYTONBHOrO Mapa/UleNienUiNesa papHa IUIOMANH THO-
BepXHOCTH Wapa, flaiidume orHOWEeHHE 00BREMOR NMapaieNenHNea U Iapa, ¢Ciiu
pefpa napannenenunesa, HCXOAAIIHE U3 OMHOH BePIIMHL OTHOCATCA Kak | : 2 : 4.
JlnaroHankHeIM CedeHHeM NPAMOYTOJALHOrO Mapanncnendnens, BNUCAHHOTO B Iap,
smngercd ksampat. Haidume mioiians 1oro JHaroHaNLHOIO CeveHwsd, ecnH obeM
urapa pases V.

HuameTp wiapa paxuyca 9 ¢M pa3genes Ha 3 HacTH, ANHHBI KOTOPHIX OTHOCATCH
Kak 1 : 2 : 3. Yepe3s TOYKH NeNeHHA MPOBEOCHBI ITOCKOCTH, NEPNEHAHKYNAPHEIC
nuameroy. Halidume ofbeM maposoro cnos.
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