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MNOACHUTEJBHASA 3AIINCKA

["'eomeTpus siBIsSETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErO
oOpa3oBaHMsI, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAHHTAPHOTO IIMKJIA.
[TockonbKy TOTHYECKOE MBILIUICHKE, (POpMHUpyEMOe MPU U3yUYEHUHN 00YUaIOIIUMUCS
NOHATUMHBIX OCHOB TIE€OMETPHM, IPH JOKA3aTEJIbCTBE TEOPEM M ITOCTPOCHUH
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELICHUU T€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUIaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IIpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PM3MUYECKUX 3a/1a4.

[lenb ocBoeHus mporpaMmbl yueOHOTo Kypca «['eomeTpus» Ha yriryOnéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUarOUXCs IPU U3YUEHUN
rEeOMETpUH, KaK COCTaBJsAOUIed mpeaMeTHOl obmactu «Marematuka U
nHpopMaTrKa» yepe3 o0ecrieueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaAHUS
0oJee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPUH,
Y HEOOXOIUMBIX JJIs1 YCHEIMIHOTO MPOPEeCcCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a3layaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH M YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYpPBbI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMUpOBaHUE TMPENCTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHIIUX MATEMaTHYECKUX MOJENSX, MO3BOJIIIOLIMX ONMCHIBATH W H3ydyaThb
pa3HbIe SIBJICHUS OKPYKalOUIEro MUpa, 3HaHWE MOHATUMHOTO amiapara o pa3ieiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpHUU;

dopMupoBaHHEe  yMEHHUS  BIAJETh  OCHOBHBIMM  TIOHATUSMHU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHUS pacliO3HAaBaTh HA YEPTEkKaxX, MOACISIX U B pPEaIbHOM
MUpPE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHE
MOJEIIN;

(dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEICHUHN PACCYKICHUN;

dbopMupOBaHHE YMEHHS BIAJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pELIEeHMs], YMEHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKJIEHUS B X0/1€
pelIeHus] CTepEeOMETPUUECKUX 3aJlad U 3aJady C MNPAKTHYECKUM COJEP:KaHHUEM,
dbopMHpoBaHUE TMPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNIbCTB  IPH



00O0CHOBAaHUHU MAaTEeMATUUYECKUX YTBEPKIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEJUIEKTyaIbHBIX M  TBOPYECKHX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (yHKIIMOHATBHOM TPaMOTHOCTH, PEICBAaHTHOM T'€OMETpPUU:
YMEHUSI pPAaclo3HaBaTh IMPOSBICHUS T'€OMETPUYECKUX MOHIATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYAllMi, HUCCIEIOBAHUS TOCTPOCHHBIX MOJEIEH,
WHTEPHPETALNHN [TOTYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH CO/IEpKATEIBbHBIMUA JIMHUAMU yueOHOTO Kypca «['eomerpusi» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
IPOCTPAHCTBE», «J{BIKEHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPHUH HA YIIIyOJIIEHHOM ypoBHE 00ydyeHus B 10—
11 kiaccax, OTHOCHUTCS KO BCEM COJEpKaTENbHBIM JHHHUIM Y4yeOHOro Kypca, a
(¢opMUpOBaHHE JIOTUYECKUX YMEHUH  pachnpeiensercs He TOJbKO IO
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaraMm ocBoeHus DenepanbHON padoueit
MPOrpaMMbl, paclpeNeEHHbIM IO ToJaM OOyYeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAIBHBIM BOIIPOCAM O0yJarOIIHECs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUUYECKUMHU MOHATHUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0/IEHUEM MPUHIINIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHMSI BKJIIOYATh B OOLIYIO
CUCTEMY T'€OMETPUUYECKUX MPEICTABICHUN 00y4YaroIUXCsl, paclIupsis U yriayOsss
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3math  ycioBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa30BaTENIbHBIX MpOrpaMM, OOECHEeUnuTh YIIIyOJIEHHOE
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIOIIeH yueOHoro npenmera «MareMaTukay;

HOJIFOTOBUTh OOYYalOUIMXCA K MPOJOJDKEHHIO H3YyUYEHUS MaTeMaTUKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaIbHbEIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomeTpusi» Ha YriayOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA

Tesia Bpalenus

[loHATHS: UIUIMHAPUYECKAs IIOBEPXHOCTb, KOHHUYECKas IOBEPXHOCT,
cepuueckas TOBEPXHOCTb, OOpasyromue MoBepxHocTed. Tema BpalieHUs:
UJINHAP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. Bzaumuoe pacnonoxeHue cepbl
U IJIOCKOCTH, KacaTelabHas MIOCKOCTh K chepe. M3o0paxkeHue Ten BpalleHHUs Ha
iockoctu. Pa3BépTka nunuuapa u konyca. Cummerpusi chepsl U mapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena v ciueactBus u3 Heé. OObEM mnpsamoil u
HAKJIOHHOW MpPU3MBbI, HWIMHAPA, TUpaMHIbl U KoHyca. OObEM 1Iapa U IIapoBOro
CErMEHTA.

KoMOuHanuy Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, OINHCAHHAs OKoJo wuiauHApa. Ilepeceyenwe cdepsl U 1mapa c
mwiockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHHKA,
OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAaIlCHUS.

[Tnomanp MoBEpXHOCTH LMJIMHJIpA, KOHYyca, MJIOWaab cepbl U €€ yacTew.
[Tonobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIONMIAEH MMOBEPXHOCTEN
nonoOHeIx ¢uryp. IlpeoOpa3zoBanue mnomoodusi, romoreTusi. Pemienune 3amay Ha
IUIOCKOCTH € HUCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJl BPAIICHUS: CEUCHUS LIIIMHAPA
(mapamienbHO W TEPHEHAMKYJSIPHO OCH), CEYeHHS KOHyca (MapajuielbHbIe
OCHOBAHMIO U MIPOXOJIAIIME YEPE3 BEPIIHHY), CEYEHUS 1Iapa, METOAbl MOCTPOCHHUS
CEYEHUN: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUSA, METOJ IIEpEHOCA
CEKYIIEH MIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bexkropsl B npoctpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBa BEKTOPHOTO yMHOXeHUA. [IpsAMoyrospHas cucrema
KoOpJIMHaT B mnpocTpaHcTBe. KoopauHaTel BekTopa. PaznoskeHue BeKTOpa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELLICHUH T€OMETPUUECKHX 3a/1au.

JIBUKeHUsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHuss U paBeHCTBO (uryp.
OO6mme cBoiicTBa JBWXXEHUN. BuIbl JBWXEHUN: MapaulebHBIM IMEPEeHOC,
LEHTpaJbHasl CUMMETPUS, 3€pKajlbHasi CUMMETpHs, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nmogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIITMOHMPOBAHUS PA3IWYHBIX CTPYKTYp, SBICHUN, MPOICIYP
IpaXJIaHCKOTO  oOmiecTBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, [IEHHOCTHOE OTHOILICHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrMX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOro Hapoaa, chopMUpPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JTOCTHKEHUN HAYKH U AECSITEIBHOCTBIO YUYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsT SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KJI€HU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM aclleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh, yYMEHHUS TPHUMEHSATh MaTeMAaTHUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOro U 06e30MacHOro oopasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nUecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccu u pealn30BbIBATh COOCTBEHHBIC IKU3HCHHBIC TUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHM4eCKOMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

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

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTH HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTEeMAaTHIECKOU
HayKH Kak cepbl YeITOBEUSCKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUUIS. pa3BUTHUSI IMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJIBTYPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MIPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBLHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH U XapPaKTEPU30BaTh CYLIECCTBEHHBIE IMPU3HAKA MAaTEMaTHUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUH MEXKIYy MOHATHUSAMH, (DOpMyIUpOBaATH
OTpeieSICHUs TIOHITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCUPUKaIIy,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylnupoBaTh U  MOPeOOpPa3OBBIBATH  CYKICHHS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTECPUU ISt
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
MHIYKTHUBHBIX YMO3AKIIOUEHUN, YMO3aKIIOUECHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BBIBOJIBI;

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

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTE MaTEeMaTHYeCKOTO 00BEKTa, SIBICHUS, MPOoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPE/INOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

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

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATH HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEIIHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

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

B X0JIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIAE€MOIl TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4YMe€ M CXOACTBO MO3ULMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



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

CaMOKOHTPOJIb, SMOIMOHAJIBHbIN HHTEJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MIPHU PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yIbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM paboOThI, pacHpenessTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoOBBIX (opMax palboThl (00CyXKaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PA0OTHI U KOOPJAMHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CGHOPMYIUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K kxonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMHU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pElIeHNH 337a4 ¥ IPOBEACHUU MaTeMaTHYECKUX PACCyKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUU
T€OMETPUYECKHX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

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

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOAHO pacmo3HaBaTb OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJIacCU(pUKaLUY;

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

e BBINOJHATH napajuieIbHOE, LEHTPATIBHOE 17§ OpPTOTOHAJILHOE
IPOEKTUPOBAHUE (PUTYP HA TNIOCKOCTb, BHIITOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHSI MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

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

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

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HAXO0XKJEHUE FEOMETPUUYECKUX BEIMUNH, IPUMEHSS U3BECTHBIE METOIbI IIPH
pELIEHUH MaTEMaTUYECKHUX 3a1ad IOBBIIIEHHOTO W BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e W3BJEKaTh, MNPeOoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJYyYCHHbIE 3HAHUS HAa TNPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAbHBIE CUTYAlMH, MPUMEHATh HU3yYECHHbIEC MOHSATHUS B
mpolecce IOMCKAa pelIeHUusT MaTeMaTh4yeckKu  CcPOopMyIHpPOBAHHON
npo0JieMbl, MOJEIUPOBATh pEAIbHbIE CUTYyallUM Ha SI3bIKE T€OMETPUH,
MCCJIENOBATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konmy 11 kiacca oGyyaronuiicss Hay4uTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHIATUSAMHU, CBI3AHHBIMH C TE€JIAMU BPAILLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CTIOCOOBI MOYYESHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEJIMYUHBI 3JIEMEHTOB MHOTOIPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHMUS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMA C KOMOWHAIMSIMHU TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4yaembie (UTYPBI, BBIIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Qurypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSTH OTEpalluK HaJl BEKTOPAMHU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pelaTh TEOMETPUUECKUE 3a/1a41 HA BEIYMCIICHUE YIJIOB MEXKTY IPSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIIEHUE PACCTOSTHUNM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPJMHATHOTO METO 1A MPU PELICHUH;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB W TEN BpalleHUS MpH
[apaJyIeIbHOM  TIEPEHOCE, UEHTPAIBHOM CHUMMETPHUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOi, MpeoOpazoBaHus mogo0us;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHMI: METOJ CJEN0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHS
MPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOM (opMme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

MIPUMEHSITH ITOJyYCHHbIEC 3HAHUS HA TPAKTUKE: CPABHUBATh, AaHAJIM3UPOBATh
U OLECHUBATh pEaJbHbIE CUTyallUH, MPUMEHATHh H3YyYECHHBIE MOHSITHSA,
TEOPEMBbI, CBOMCTBA B IMPOLECCE IOUCKA PEHICHUS MaTeMaTH4YEeCKU
c(OopMyIMPOBAHHON MPOOJIEMBI, MOJICIHPOBATh PeabHbIE CUTYyallud Ha
A3BIKE TEOMETPUH, UCCIEA0BATh IOCTPOECHHBIE MOJEIIN C UCIIOJIb30BAHUEM
r€OMETPUYECKUX TIOHATUH U TEopeM, ammapara anreOpbl, pemarhb
NPaKTUYECKUE 3aJlay, CBS3aHHBIE C HAXO0XJECHHUEM TI'€OMETPUUYECKUX
BEJIUYUH,;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHSI TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

HauvenoBanue @KoandecTrBo yacoB
Ne DJIeKTpOHHbIe (LM(ppoBbIe) 00pa3oBaTebHbIE
pa3jejioB U TeM Konrpouabnsie IIpakTnyeckue
n/n Bcero pecypcbl
MporpamMmMsbl padoThI padoThbI
https://resh.edu.ru/subject/lesson/5724/start/21892
/
1 AHamnuTnuyeckas 10 1 https://resh.edu.ru/subject/lesson/5723/start/14916
reoMeTpus 7/
https://resh.edu.ru/subject/lesson/6083/start/14922
9/
https://resh.edu.ru/subject/lesson/5443/start/
. https://resh.edu.ru/subject/lesson/5866/start/22157
O0BéM
2 17 1 6/
MHOTOTPaHHHKA https://resh.edu.ru/subject/lesson/4023/start/14935
2/
https://resh.edu.ru/subject/lesson/6300/start/
https://resh.edu.ru/subject/lesson/4903/start/22646
3 Tena BpamieHus 24 1 /
https://resh.edu.ru/subject/lesson/4034/start/22791
/
https://resh.edu.ru/subject/lesson/4904/start/
IInomanu .
https://resh.edu.ru/subject/lesson/5629/start/23082
MOBEPXHOCTHU U
4 Oni 9 1 /
'BEMBI KPYTJIBIX
00Be Py https://resh.edu.ru/subject/lesson/4046/start/23207
TeN
/
https://resh.edu.ru/subject/lesson/2035/start/
5 JIBukeHus 5 1

https://resh.edu.ru/subject/lesson/3040/start/




[ToBTOpEHME,
000011IeHE U
CHCTEMAaTH3alHs
3HAHWI

17

https://resh.edu.ru/subject/lesson/3041/start/
https://resh.edu.ru/subject/lesson/2517/start/

OBLLEE
KOJIMUECTBO
YACOB I10
[IPOTPAMME

68




ITOYPOYHOE IIVTAHUPOBAHUME

Ne KosmuecTBo yacoB Hara
JJIeKTPOHHBbIE HU(PPOBLIE 00pa3oBaTeIbHbIE
n/ Tema ypoka Bcer Kontpoabubl  IIpakTuyeckum  M3Yy4YeHH pecypebi
I o e padoThbI e padoThbI A
YpaBHeHue
IUIOCKOCTH, )
https://resh.edu.ru/subject/lesson/5724/start/2189
HOpMaJb,
1 1 2/
ypaBHEHUE
IUIOCKOCTH B
OTpe3Kax
YpaBHeHue
IUIOCKOCTH, .
https://resh.edu.ru/subject/lesson/5723/start/1491
HOpMaJlb,
2 1 67/
ypaBHEHUE
IUIOCKOCTH B
OTpe3Kax
https://resh.edu.ru/subject/lesson/5723/start/1491
Bekropnoe
3 1 67/
MIPOU3BEICHNE
JInHelnbIe
HEPaBEHCTBA, https://resh.edu.ru/subject/lesson/5723/start/1491
4 JIMHEeHHOE 1 67/
MporpaMMHUpPOBaHU
e
JIuHeliHbIe https://resh.edu.ru/subject/lesson/5723/start/1491
5 HEPaBCHCTBA, 1 67/

JIMHEHHOE




[IPOrpaMMHUpPOBAHU
e

AHanmuTHyecKue
METO/IbI pacuéra
yriia Mexay
MPSIMBIMU B
MHOT'OTPaHHUKAX

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

dopmyna
paccTosAHus OT
TOYKH J0
IJTIOCKOCTH B
KOOpJAMHATAX

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

Haxoxnenue
paccToIHUM OT
TOYKH JI0
MIJIOCKOCTH B KyOe

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

Haxoxnenue
paccToIHUM OT
TOYKH J0
IJTOCKOCTH B
MIPaBUJILHON
UpaMUIe

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

10

KoHntponbHas

paborta

"A
HaJIUTUYECKas

reomerpus’”

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

11

O0BéM Tera.
O0BeM

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




IPSIMOYTOJIBHOT'O
napajuiejenumena

12

3anaun 00
YABOCHUU Ky0a, 0
KBajpaType Ky0a; o
TPHUCEKIIUH yTJia

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

13

CrepeoMeTpHYECKU
€ 3aJa4H,
CBJ3aHHBIC C
00BEMOM
[PSAMOYT'OJIBHOTO
napauie/ieune1a

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

14

[TpuxnagHeie
3a71a4M, CBSI3aHHbIC
C BBIYUCIICHUEM
o0BEMa
MPSAMOYTOJIBHOTO
napajienenumneaa

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

15

16

O06bEM npsiMoit
TIPU3MBI

CrepeomeTpuuecku
e 3a7a4H,
CBSI3aHHBIE C
BBIUUCIICHHIEM
00BEMOB MPSAMOIA
TIPU3MBI

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

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

17

[Tpuxnagaeie
3aJ1a41, CBI3aHHEIC

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




¢ 00bEMOM IpSIMOM
PU3MBI

18

Brrunciaenue
00BEMOB TEJI C
ITOMOIILIO0
ONPEACIEHHOTO
unterpana. Oobém
HaKJIOHHOM
MIPU3MBI

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

19

20

21

22

Brrunciaenue
00BEMOB TEJI C
IIOMOIIIBIO
OIPEIEIEHHOTO
uHTerpaia. Oobém
MUPaMU/IBI

®opmyna oobEmMa
MUPaMHUIBI.
OTHoeHue
00BEMOB MUPaAMU]L
C 00LINM yTJIOM

®opmyna oobEma
MUPAMHUIBI.
OTHoleHne
00BEMOB MUPaAMUJL
C O0IIUM yTIIOM
CrepeomeTpuuecku
¢ 3a/1a4H,
CBSI3aHHBIE C
00BEéMaMHu

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

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

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

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




HaKJIOHHON
MPU3MBbI

23

CrepeomeTrpuuecku
€ 3a/1a4H,
CBSI3aHHBIE C
o0bEMaMu
UPaMHUIbI

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

24

[Ipukianueie
3aJ]a4H 110 TEME
"O06BéMBI TENT",
CBSI3aHHBIC C
00BEMOM
HaKJIOHHOM
MIPU3MBI

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

25

26

27

[TpuxnagHeie
3a7a4M 110 TEME
"O0BEMBI TENT",
CBSI3aHHBIE C
00BEMOM

MU PAMHU/TBI

[IpumeHenne
00BEMOB.
Breruucnenue
paccTosiHus 10
ILIOCKOCTH

KoHntponbHas
pabota "O0béM
MHOroOrpaHHuka"

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

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

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




28

29

30

31

32

Huwmaapuueckas
TTOBEPXHOCTb,
oOpasyromue
HWIAHAPUYECKON
MMOBEPXHOCTH

Munmuuap. Hpamon
KpyroBOM
LUATTUHAD.
IInomanp
MIOBEPXHOCTHU
LWIMHIpa
Konnueckas
MTOBEPXHOCTb,
oOpasyrorue
KOHUYECKOU
MTOBEPXHOCTH.
Konyc

Ceuenue koHyca
IJIOCKOCTBIO,
napajuieIbHON
IJI0CKOCTH
OCHOBaHUs

Y ceu€HHBIN KOHYC.

N300pakenue
KOHYCOB U
YCEUEHHBIX
KOHYCOB

https://resh.edu.ru/subject/lesson/6300/start/

https://resh.edu.ru/subject/lesson/6300/start/

https://resh.edu.ru/subject/lesson/6300/start/

https://resh.edu.ru/subject/lesson/6300/start/

https://resh.edu.ru/subject/lesson/6300/start/

33

ITnowane OOKOBOMI
MOBEPXHOCTU U

https://resh.edu.ru/subject/lesson/6300/start/




HOJIHOU
MOBEPXHOCTU
KOHyca

34

[Tnomanas 60KoBOM
MMOBEPXHOCTU U
MOJTHOMN
MMOBEPXHOCTH
KOHYyca

https://resh.edu.ru/subject/lesson/6300/start/

35

36

CrepeomeTpuuecku
€ 33Jauu Ha
JI0Ka3aTeJIbCTBO U
BBIYMCIICHHE,
MIOCTPOECHUEM
CEYCHUI
LUJIUHAPA, KOHYCa
[TpuxnagHeie
3a/1auu, CBA3aHHbIE
C HUWINHAPOM

https://resh.edu.ru/subject/lesson/6300/start/

https://resh.edu.ru/subject/lesson/6300/start/

37

Cdepa u map

https://resh.edu.ru/subject/lesson/6300/start/

38

[Iepeceuenue
cdepsl 1 mapa ¢
IJIOCKOCTBIO.
Kacanue mapa u
cepsl
IJIOCKOCTBIO. Bun
1 U300pakeHne
mapa

https://resh.edu.ru/subject/lesson/6300/start/




39

VYpaBHenwue cheps.
[Tnomane cheprr u
e€ yacrei

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

40

41

CummeTtpust cepbl
U 1mapa

CrepeoMeTpUYeCcKH
€ 3a/1a4M Ha
JI0Ka3aTebCTBO U
BBIUUCIICHHE,
CBSI3aHHBIC CO
cdepoii u mapom,
MOCTPOCHHUEM HX
CEUYEHUI
TUIOCKOCTBIO

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

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

42

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

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

43

44

3amaun o TeMe
"Tema n
MMOBEPXHOCTH
BpameHus"
3agauu mo TeMe
"Tema n
MMOBEPXHOCTH
BpamieHus"

https://resh.edu.ru/subject/lesson/4034/start/2279
1/

https://resh.edu.ru/subject/lesson/4034/start/2279
1/

34

KoHnTponbHas
pabora "Tena u

https://resh.edu.ru/subject/lesson/4034/start/2279
1/




MMOBEPXHOCTHU
BpaieHus"

45

OO0BéM UIHHIIpA.
Teopema 06
00BEME IIPSAMOTO
WTHHPA

https://resh.edu.ru/subject/lesson/4904/start/

46

Breruucnenue
00BEMOB TEJI C
IIOMOIIILIO
OITPENIEIIEHHOTO
unrerpaia. O0bEM
KOHYyca

https://resh.edu.ru/subject/lesson/4904/start/

47

IInomanu 6oxoBoOI
¥ TIOJTHOM
MMOBEPXHOCTH
KOHYyCa

https://resh.edu.ru/subject/lesson/4904/start/

48

CrepeomeTrpuueckn
€ 3a7a4H,
CBA3aHHBIC C
BBIYHUCIICHUEM
00BEMOB
LWINHAPA, KOHyCa

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

49

[Tpuxnagaeie
3aJ]a41 10 TEME
"OOBEMEBI U
IUIOIA TN
noBepxHocren ten"

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

50

O06bEM mapa u
IIIaPOBOTO CEKTOpa.

https://resh.edu.ru/subject/lesson/4046/start/2320
7/




Teopema 06
o0BéMe 1mapa.
[Tnomane chepsr.
CrepeoMeTprUEeCKU
€ 3a/1a4H,
CBSI3aHHBIE C
BBIYHCIICHUECM
00BEMOB mapa,
IapOBOTO
CerMEHTa U
IIIAPOBOT'O CEKTOpa

51

52

[Ipukianueie
3aJ1a4M 110 TEME
"O0BéMBI TENT",
CBSI3aHHBIE C
00BbEMOM I1apa U
TJIOMIA/IbI0 cephl.
CooTHouieHus
MEX1y TUIOIAIIMU
MOBEPXHOCTEN U
o0béMaMu
MOA0OHBIX TEJ

ITomoOHBIE TENA B
MIPOCTPAHCTBE.
H3menenue o0béMa
MIpH TOA00HH.
CrepeomeTpuuecku
€ 3a/1a4H,
CBSI3aHHBIE C

https://resh.edu.ru/subject/lesson/4046/start/2320
7/

https://resh.edu.ru/subject/lesson/4046/start/2320
7/




BBIYMCIICHHEM
00BEMOB TeJI U
Iomanei

MOBEPXHOCTEH

53

KoHntposbHas
pabota "ITnomanu
MMOBEPXHOCTU U
00BEMBI KPYTIBIX

TCI

https://resh.edu.ru/subject/lesson/4046/start/2320
7/

54

55

JBro>xeHus
MIPOCTPAHCTBA.
OTtoOpakeHusl.
JIBH)KEHHS U
paBeHCTBO (uUryp.
OOuue cBoiicTBa
NBIDKCHUHU

Bunsl nBmkeHuit:
rapajuIeIbHbII
IIEPEHOC,
LIEHTpaJIbHAas
CUMMETpHUS,
3epKaJIbHast
CUMMETpHUS,
IIOBOPOT BOKPYT
IpsAMOI

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

https://resh.edu.ru/subject/lesson/3040/start/

56

[IpeobpazoBanms
nogoous. [Ipsimas
u chepa Diinepa

https://resh.edu.ru/subject/lesson/3040/start/




57

I'eomerpuueckue
3a/1a4M Ha
IIPUMEHEHHE
JBUKCHHUS

https://resh.edu.ru/subject/lesson/3041/start/

58

KoHntposbHas
pabora
" [IBuokeHHs "

https://resh.edu.ru/subject/lesson/2517/start/

59

Ob6o06mraromee
nosropenue 11
MMOHSTUH U
METOIOB Kypca
reomerpun 10-11
KJIACCOB,
CUCTeMAaTH3aIIHs
3HAHUM:
"[TapamiensHOCTH
MPSIMBIX |
IJTOCKOCTEN B
npocrpaHcree”

60

O06o0maromee
noBTtopenue 11
TOHSTUHI U
METOJIOB Kypca
reomerpun 10-11
KJIACCOB,
CHUCTEMAaTU3ALIHS
3HaHUM: "BekTopbl
B IIpocTpaHcTBe"




61

62

Ob6o06mraromiee
noBtopenue 11
MOHATUHN U
METOJIOB Kypca
reomerpun 10-11
KJIACCOB,
crCcTeMaTH3anus
3HaHUM: "BekTopbl
B IIpocTpaHcTee”

Oo6o61aromiee
nosropenue 11
MMOHSTUH U
METOIOB Kypca
reomerpun 10-11
KJIaCCOB,
cucTeMaTu3anus
3HaHuii: "O0beM
MHOIOrpaHHHUKa"

63

Ob6o061maronee
nosropenue 11
TOHATUHI U
METOJ0B Kypca
reomerpun 10-11
KJIaCCOB,
CUCTEeMaTH3aIus
sgagui: "Tnomanu
TTOBEPXHOCTH U
00BEMBI KPYTIIBIX

TCI




64

Hrorosas
KOHTpPOJIbHAs
paborta

65

Hrorosas
KOHTPOJIbHAS
pabora

66

67

IToBTOpEHUE,
00001IeHNe 1
cUucTeMaTu3anus
3HAHUU

Hcropus pazsutus
CTEpPEOMETPUM KaK
HayKU U €€ poJib B
pa3BUTHHA
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHH

68

Hcropus passutus
CTEPEOMETPUH KaAK
HayKH U €€ poJib B
pa3BUTUU
COBPEMEHHBIX
VMH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Ieomerpus. 10-11 xmaccel: y4eOHMK Uit 0OIIE0Opa30BaTENBHBIX OpraHU3aIUM:
6a30BbIi 1 podunbHbIl ypoBHH / [JI. C. ATanacsH, B. ®@. byty3o0s, C. b. Kagomies u apyrue]
— M.: IIpocBenienue

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. I'eomerpus. Iloypounsie pazpabotkm. 10—I11 kmacce: YyebHoe mocoOue ist
obmmeoOpa3zoBarenbHbIX oprann3anuii / C. M. Caaksn, B. ®@. Byty3zoB. — M.: [IpocBemenue
2. I'eomerpusi. JIumaktmdeckue wmarepuaibl. 11 kmacc: ydeOHOe mocoOue s
0011e00pa3oBaTeNIbHBIX OpraHu3aIuii: 60a30BbIi U yrnyoneHHbd ypoBuu / b. I 3uB. — M.:
IIpocsemienne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://resh.edu.ru/
WWW.Prosv



