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HOACHUTEJIBHAS 3AIINCKA

['eomeTpus siBNIETCS OMHUM U3 0A30BBIX KYPCOB Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus, TaKk KaKk OOECreYyuBaeT BO3MOXHOCTb W3YUYECHHS JUCHUILIAH
€CTEeCTBCHHO-HAYUYHOW HAIPaBICHHOCTH M MPEIMETOB TyMaHUTAPHOIO IIMKJIA.
[Tockonbky J0oruueckoe MpllieHue, GOpMUPYEMOe MTPU U3YUCHUU 00yIaIOIUMHUCS
MOHSATUUHBIX OCHOB T'E€OMETPUH, MPU JOKA3aTEIHCTBE TEOPEM U IMOCTPOCHHUU
LETIOYKU JIOTUUECKUX YTBEPKJICHUM MPU PEIICHUN T€OMETPUUECKUX 3a]1a4, YMEHHE
BBIJIBUTATh W OMNPOBEpPraTh THUIMOTE3bl HEMOCPEACTBEHHO HCMOJB3YIOTCA MpHU
pelIeHnH 3a1a4 €CTECTBEHHO-HAYYHOT'0 IIUKJIa, B YaCTHOCTH (PUBMUECKUX 3a/1ay.

[lenb ocBOeHUST MporpaMMbl yueOHOTO Kypca «['eomeTpusi» Ha yriayOaéHHOM
YPOBHE — Pa3BUTHE WHIUBUIYAJIbHBIX CIOCOOHOCTEH 00yUarOIIUXCS IPU U3YUCHUU
r€OMETPUHM, KaK COCTABJISIONICH TmpeaMeTHon obnactu «Marematuka U
uH(opMaTHKa» 4epe3 00ecreueHre BO3MOKHOCTA IPHUOOPETEHUSI U KCTIOJIb30BAHUS
OoJiee TITyOOKMX TEOMETPUUCCKUX 3HAHUN U JIEUCTBUH, CrIeIU(UIHBIX TEOMETPHH,
U HEOOXOIUMBIX JIJIsl YCTICITHOTO TTPO(ECCHOHATBLHOTO 00pa30BaHusl, CBI3aHHOTO C
UCITOJIb30BAaHUEM MAaTEMaTHKH.

[IpuopuTeTHRIMU 3a7a4aMu Kypca TEOMETPHHM Ha YriayOJéHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMU Kypc 6a30BOT0 YPOBHSI, SIBISIOTCS

paclmMpeHue MpeaCcTaBIeHUs] 0 TEOMETPUM KaK YaCTU MUPOBOU KYJIbTYpbI U
(dbopMHUpOBaHUE OCO3HAHUS B3AUMOCBSI3U T€OMETPUHU C OKPYKAIOIIUM MUPOM;

dbopMHUpOBaHUE TPEACTABJICHHUS O MPOCTPAHCTBEHHBIX (QUTYpaXx Kak o
BaXXHEUIINX MAaTeMAaTUYECKUX MOJENSIX, MO3BOJISIIOIIUX OMUCHIBATH U H3y4daTh
pa3HbI€ SBJIEHUS OKPY’KAIOIIEr0 MUPA, 3HAHUE MTOHATUMHOTO arapaTta o pas3aeiy
«CtepeoMeTpusi» y4eOHOTO Kypca TeOMETPHH;

dopMupoBaHME  YMEHHUS  BIAJCTh OCHOBHBIMU  TOHSTHUSIMU 0
NPOCTPAHCTBEHHBIX (UTypax W WX OCHOBHBIMH CBOMCTBAaMHU, 3HAHHE TEOPEM,
dbopMyn U yMeHUE WX NPUMEHATh, YMEHHUS [I0Ka3bIBaThb TEOPEMBbl W HAXOJUTh
HECTaHJapTHBIE CTIOCOOBI PEIICHUS 3a/1aY;

dbopMupoBaHUE YMEHHUS PaclO3HABATh HA YEPTEkKaX, MOJCIAX U B PEATbHOM
MHUpE MHOTOTPaHHUKM M TeJa BpallleHUs, KOHCTPYUPOBATh T'€OMETPUYECKHUE
MOJIENH;

dbopMHupoBaHUE TOHWMAHHUS BO3MOKHOCTH aKCHOMATHYECKOTO TMOCTPOCHUS
MaTeMaTHYeCKUX TeOopui, (popMuUpOBaHHE MOHWUMAHHUS POJIU AKCHOMATHUKH TIPH
MIPOBEJICHUN PACCYKICHUN;

dbopMHupOBaHUE YMEHHS BIIAJIETh METOJAAMHU JOKA3aTEIbCTB M aITOPUTMOB
peluieHus, yMEHUs UX TPUMEHSITh, IPOBOJIUTDH JOKA3aTEIbHbIE PACCYKICHHS B X0/
pelIeHns CTePEeOMETPUYECKUX 3ajlad M 3a7ay C MPAKTHUYECKUM COAECPKAHHUEM,
dbopMupoBaHUE MPEACTABICHUS O HEOOXOJUMOCTH  JOKA3aTEIbCTB  IPHU



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUJICHUS, HHTEpeca K N3yUYCHUIO TEOMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4EeOHBIX MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaroTcsa: «[IpsSMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HOHSTHSIMHUY, PEICBAaHTHBIMHA IT'€OMETPUHN Ha YTiyOaEéHHOM ypoBHE oOyueHus B 10—
11 kmaccax, OTHOCHUTCS KO BCEM COJIEpXKATCIIBHBIM JIMHUSAM y4eOHOro Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE NPEIMETHBIM pe3yibTaTaM ocBoeHuss DenepanbHON paboueit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYECKUMU MOHSATUSIMH M HABBIKAMU MOCJIEIOBATEIHLHO M TTOCTYNATENBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4EHHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE TIO3BOJISIET:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJIFOTOBUTHh OOYYAIOMUXCS K TMPOJODKCHHUIO HM3YYCHHS MaTEeMaTHKUA C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTepeOMETpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS,
napajuieibHble U CKpelluBaromuecs npsiMmble. [IpU3HaKW CKpEUMBAIOIINXCS
npsiMbIX. [lapamiensHOCTh NPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE: NapasliebHbIE
psIMbIE B IPOCTPAHCTBE, MAPAILICIBHOCTh TPEX MPAMBIX, NAPATIIEILHOCTH PSIMON
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPABIEHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMbIMH B mpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN: napajulebHbIe
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX MJIOCKOCTEHN. [Ipocreitmne
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
NOCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTD MPAMON U IUIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MPSIMbIE MAPAJJIEIbHBIE W MEPHEHIUKYIJSAPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW U IJIOCKOCTH, TEOpeMa O NpsMOH
NEPNEHIUKYISPHON IIJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
[lepnieHAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JTO TTOCKOCTH, MPOEKITUS (GUTYPHI HA TUIOCKOCTh. [leprieHauKyasspHOCTD
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJISIPHOCTH JABYX IUIOCKOCTEM. TeopeMa o TpExX
NEPHEHIUKYISApaXx.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YIOJI, JINHEWHBIM yIOJl ABYTPAHHOTO yrila. TpEXrpaHHbIA U MHOTOIPAaHHBIC YTJIbIL.
CBoiicTBa IJIOCKUX YTII0B MHOTOTPaHHOTO yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOIO yIiia. TeopeMbl KOCHHYCOB U CUHYCOB JJIs1 TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpanHHuka. Ilpusma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsAMOYTroJIbHBIM NapauIeIEIuNe ] U ero cBorMcTBa. Kpartuaitmue
MyTH Ha TNOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. I[IpocTpancTBeHHas
teopema Iludaropa. [lupamuaa: N-yrojibHas nupaMua, IpaBUiIbHAA U yCEUEHHAs
nupamusibl. CBolicTBa pébep © OOKOBBIX TpaHel MNPaBWIbHOM MUpPaMUIBL.
[IpaBunbHBIE MHOTOTPAaHHUKH: IPaBWIbHAS IpU3Ma W NpaBWJIbHAS MHPAMUIA,



IpaBUJIbHAs TPEYroJIbHASI TMpaMuaa U MPaBUIIbHBIN TeTpasap, KyO. [IpencraBnenue
O IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTA3AP, NOAEKAdIP U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON HPU3MBI,
IJI0LIAAb OCHOBAHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH psiMOM ipu3Mbl. [ nomans
OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMUJIBI, TEOpEMa O
IJIOIIAM YCEYEHHOU IMPaMUBL.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  INPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesienunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPUS IPaBUIBHOU
IAPaAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOXXEHHME BEKTOpA Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IToHaTHE KOMIUTaHapHBIE BEKTOPHI. [Ipu3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. Teopema O paslIoKEHUH BEKTOpa II0 TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsgpHOE NPOU3BENCHHE

BEKTOPOB.
11 KIJACC

TeJsia BpameHus

[loHATHA: UTWIMHAPUYECKAs IMOBEPXHOCTh, KOHWYECKAas IMOBEPXHOCTH,
chepuueckass TMOBEPXHOCTh, O0Opasyroniue moBepxHOCTeH. Tema BpalieHus:
IWIHHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacronoxkeHue cepsol
U TUTOCKOCTH, KacaTellbHasl IJIOCKOCTh K cdepe. M300pakeHne Ten BpallcHHUS Ha
iockocTH. Pa3Béprka mumuHIpa u konyca. CuMmmeTpus chepbl U mapa.

O0béMm. OcHoBHBIE CcBoOWicTBAa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJIGHOTO Mapaiesienuneaa u cieactBuss u3 He€. OO0bEM TpsiMOU H
HAKJIOHHOM TPW3MBI, IIWIMHIPA, MUPAMHIbI U KoHyca. OO0BEM mapa W mapoBOTO
CETMEHTA.

KomOuHammu Tenm BpamieHUs W MHOrOorpaHHHKOB. [Ipu3ma, BrmcaHHas B
WIMHIpP, OINWCaHHAas OKoJo IuMHApa. llepecedyeHne cdepbl u mmmapa C
wiockocThio. Kacanme mrapa u cdepsl miockocThio. [ToHSATHE MHOrOrpaHHHKA,
OIMMCAHHOTO OKOJIO cdepbl, chepbl, BIUCAHHOW B MHOTOTPAHHUK WJIH TEJO
BpaIleHusI.



[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4dacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTH C UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpallleHUs: CEUCHUS IMIHHAPA
(mapayiieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TapasuliesibHbIC
OCHOBAHHUIO U MIPOXOASAIINE YepPe3 BEPILIUHY), CEUCHUS I11apa, METOAbl TOCTPOCHUS
CEUYEHUM: METOJ CIeJI0B, METOJI BHYTPEHHETO MPOSKTHUPOBAHUS, METOJ TepeHoca
CEKyLIEHN MIIOCKOCTH.

BexTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bexkrtopsl B mpocTpancTBe. Onepanuu Hajl BeKTopamu. BekTopHoe yMHOXKEHHE
BekTOpoB. CBOICTBa BEKTOPHOTO yMHOXEHMs. [IpsiMmoyrosnpHas cuctema
KoopaMHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. PaznmoskeHue BeKTOpa IO
6azucy. KoopamHaTHO-BEKTOPHBIA METO/ TIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenust npoctpancTtBa. OtoOpaxkeHus. [[BkeHHS M paBEeHCTBO (UTYP.
OO6mue cBoiicTBa JABWKEHMM. Buasl JBWXKEHWI: TapauielbHBIA TIEpPEHOC,
IIEHTpaJbHasl CHUMMETpPHS, 3€pKaJibHasi CUMMETPHUS, IOBOPOT BOKPYT TMPSIMOIA.
[Ipeobpazosanus nomoous. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, TPEACTaBICHNE O MATEMAaTUUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
TpaXJIaHCKOTO  obOmiectBa  (BBIOOPHI, ONPOCHI U JPYroe), yYMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHHE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IEHHOCTEH pOoCCUCKOro Hapoaa, ChOPMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHHEM TOCTUKEHU HAYKU U IESITENbHOCTBIO YYEHOT 0, OCO3HAHUE JTUYHOTO
BKJIaJ]a B IOCTPOCHUE YCTONYHBOTO OYIYyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIEeHNUH, BOCIPUUMUYHNBOCTH K
MaTE€MAaTHYECKUM aCMEKTaM Pa3IN4YHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHUPOBAHHOCTh yYMEHHUS TPHUMEHSATh MaTeMaTUYeCKHe 3HAHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOC IHMTAaHHE, COATAHCUPOBAHHBIM PEKUM 3aHATHH M
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeil mnpodeccud W peaau30BbIBATH COOCTBEHHBIE JKM3HECHHBIC IUJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHECHHE MaTEeMaTHUYeCKUX 3HAHWM ISl pelieHus 3amad B o0JlacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTeMaTHYECKON
HayKU Kak c(hepbl 4eJIOBEUECKOM eI TEILHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUISL Pa3BUTHS ITUBWIM3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYeCKOM
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISITH TPOCKTHYIO
U UCCIIEIOBATEILCKYIO ACATEILHOCTh HHINBUAYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKHUX
OOBEKTOB, TMOHATHIA, OTHOUIEHUH MEXIYy TMOHATUAMH, (HOPMYITUPOBATH
OTIpEJICIICHHI TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNs U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeOoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHbIE, YACTHBIE U OOIIIHNE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKJIIOUECHHM, YMO3AKIIOUEHUI IO aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBO/IbI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PELIEHHUs, BHIOUPATh HanboJiee MOAXOASIINI C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCIIOJIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUNA HHCTPYMEHT IO3HAHUS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYeCKoro oObeKTa, sIBJICHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JJIs pEIICHUS 3a]1a4u;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUI0B U (hOpM
Ipe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTD uHpOpMaIuU o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIAMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpaXkKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX
U THCHMEHHBIX TEKCTaX, JaBaTh IIOSACHEHUS TO XOJYy PpEIICHUS 3ajadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBIATh CBOM CYXJACHUS C CYXICHUSIMHU APYTUX YYaCTHHKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpPATH (GOpMAT BBICTYIUICHHS ¢ Yy4ETOM 3aj]ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PCIIEHUS 3a/1auH, BBIOUPATh CIIOCO0 PEIICHHS C
YIETOM UMEIONTUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIQJICTh  HAaBbIKAMU  IO3HABATCIBHOW  PEQUICKCHU  KaK  OCO3HAHUSA
COBEPIAEMbIX JICMCTBHIA M MBICIIUTEILHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
croco0aMy CaMOTIPOBEPKH, CaMOKOHTPOJISI TpoIecca M Pe3ysibTaTa PEIICHUS
MaTeMaTHYECKOM 3a7a4u;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaWJCHHBIX OMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEIH U YCIOBHUSIM, OOBSCHATH MPUIHHBI
JTOCTIKEHUST WM HEJOCTHKCHHS PE3yJbTAaTOB JEATEIHbHOCTH, HAXOIUTh OLIUOKY,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

NOHMMATh M HCIIOJIh30BaTh MPEHMYIIECTBA KOMAaHJHOW W WHIMBUIYATbHOM
paboThl MpU pEIIeHWH YYEeOHBIX 3aJad4, NPHHUMATh IeJIb COBMECTHOM
JCATEIBHOCTH, TUTAHHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, paclpeicisTh
BUJIbI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U PE3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/IEeH;

y4acTBOBaTh B TPYNIOBHIX (opMax padoThl (00CYXIeHHUs, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICWCTBHUSI C IPYTUMU WIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIaJia
B OOmMA TPOAYKT 1O KPUTEPHUsM, COHOPMYIUPOBAHHBIM  Y4YaCTHUKAMU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

e TMPHUMEHATH AKCHOMBI CTEPEOMETPHH MU CICACTBUS M3 HUX MPH PEIICHUU
T€OMETPUYECKUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXKIY NPSIMOU H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYECHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
IPOEKTUPOBaHUE (PUTYP HA IIIOCKOCTh, BBITIOJIHATh U300pakeHus GUryp Ha
IUIOCKOCTH;

e CTPOUTH CEYEHHUSI MHOTOTPAHHUKOB Pa3IWYHBIMU METOJIaMH, BBITIOIHITH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO ONEpPUPOBATh MOHATUSMU: CUMMETpPHS B MIPOCTPAHCTBE, LIEHTD,
0Cb U IJIOCKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPBI;

e CBOOOJIHO OMEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJIMHATaM B MIPOCTPAHCTBE;

e BBIIOJIHATH JIEHCTBHSI HAJl BEKTOPAMU;

e pemarh 3aJayd Ha J0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOLIEHUH W
HaXO0XJACHUE TEOMETPUYECKUX BEJTUYHH, IPUMEHSISI U3BECTHBIE METObI IPH
pELICHMM MaTeMaTHYEeCKUX 3a7a4 IOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e IPUMEHATH NPOCTEHIIME NPOrPAMMHBIE CPEICTBA U  AJIEKTPOHHO-
KOMMYHHUKAIlHOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJEKaTh, NPEOOpPa3OBbIBATH M HMHTEPIPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEACTABICHHYIO Ha
yepTexax U pUCyHKax;

e IMPUMEHATH MOJYYEHHbIE 3HAHMS HA IPAKTHKE: CpaBHUBaTbh W
AHAIM3UPOBATH PEAJbHBIE CUTYallUH, IIPUMEHSATh M3YyYEHHBIE NOHSITHUS B
npolecce IOHCKa peHIeHHs MaTeMaTHYecKu COopMyIHpPOBaHHOMN
npoOJieMbl, MOJIEIMPOBATh pPEaJbHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
UCCIIEI0BAaTh NMOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
HNOHATUN MU TEOpeM, ammapaTa aiareOpbl, pemaTb MPaKTHUUECKUE 3aJadH,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

e UMETh MpEACTaBICHHUS 00 OCHOBHBIX 3Tallax pPa3BUTUS TFEOMETPUM Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJTHO OINEpPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C UWIMHAPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIEHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
OOBSACHATH CIIOCOOBI OJYYEHHUSI TEJT BpAIlCHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMH C KOMOMHALIMSIMU Tel
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, TMpeJACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh reOMETPUUECKHUE 3a/1a4U Ha BBIYMCIICHUE YTIIOB MEXIY MPSMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHHE PACCTOSTHUM OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PELICHUU;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paXKeHUs] MHOTOTPAHHMKOB W TEN BpalICHHUs TIPH
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAlEHUS: CEYEHUs LUIUHIpA
(mapanienbHO U NEPHEHANKYISIPHO OCH), CEYEHUsI KOHYyca (MmapaljiebHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;
MIPUMEHSITh TeOMeTpUYecKre (aKThI ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHSTH MTOJIYYEHHBIE 3HAHUS HA PAKTUKE: CPABHUBATh, AaHATTU3UPOBATh
U OLICHWBAaTh PEAJbHBIC CUTYallUH, MPUMEHATb HU3YYCHHBIC TIOHATHSA,
TEOPEMBbI, CBOMCTBA B TMPOILECCE IIOUCKA PELUICHUS MaTeMaTUYECKU
chopMyJIUpPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTYyallMu Ha
SI3bIKE TEOMETPHUU, UCCIIEA0BATH OCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
TCOMETPUYECKUX TMOHITHH M TEOopeM, ammapara aiareOpbl, pemniaTh
MMPAKTUYECKUE 3aJauy, CBA3aHHBICE C HAXOXKICHUEM TE€OMETPUUYECCKUX
BEJIMYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
HaumeHoBaHue KoJsnyecTBo 4yacoB Peanm3anus BOCIUTATEIBHOTO
Ne DJIeKTpOHHbIe (LM(ppPOBbIE)
pa3aeyioB U TeM KONTDOILHLIE MOTEHI[HAJIA YPOKA (BUABI U (POPMbI
n/n Beero poi o0pa3oBaTejibHbIE PeCypPChI
NPorpamMmbl paGoThi e TeIbHOCTH)
1 BBenenue B 23 1 https://resh.edu.ru/subject/17/10/ | becena 0 UEHHOCTH HAay4YHOTO MO3HAHUSA: O
CTEPEOMETPHIO COBPEMEHHOM HAy4yHOW KapTUHE MHpa,
JTOCTHKEHHUSX HAyKHM W TEXHUKH, 3HAYEHUS
B3anmuoe v
_ HAyKd B JKH3HU POCCHUCKOTO OOIIEecTBa,
pacmoyoKeHNE https://resh.edu.ru/subject/17/10/
2 6 1 obecrieueHUn ero 0e301MacHOCTH,
MIPSIMBIX B
T'YMaHUTapPHOM, COIMATBLHO-2KOHOMHYECKOM
MPOCTPAHCTBE
pazButuu Poccun.
[TapannensHOCTH
3 NPSAMBIX U 8 https://resh.edu.ru/subject/17/10/
IIJIOCKOCTEN B ,Z[eMOHCTpauI/I;I Y4aluMHUCS HAaBBIKOB
MIPOCTPAHCTBE KPUTHYECKOTO  MBIIUICHUS, OIpPEIEICHUs
[lepieHAMKYISAPHOCTH JOCTOBEPHOW HAy4yHOM HHPOpMAIMH |
4 NPSAMBIX U o5 https://resh.edu.ru/subject/17/10/ | KPUTHKW aHTUHAYYHBIX NPEICTABICHUH
IJIOCKOCTEH B
MIPOCTPAHCTBE
Cospnanue HCKYCCTBEHHBIX y4eOHBIX
CUTyalui, TpeOyIoUMX OT OO0yJaromuxcs
_ JICICTBOBATh U OLIEHUBATh CBOE MOBEACHUE U
https://resh.edu.ru/subject/17/10/
5 VYTiIBl ¥ paccTosHUA 16 1 MOCTYIKH, MOBEICHHE M MOCTYIKH JPYTUX
moaen c MO3UIUI TPaAUIIMOHHBIX
POCCUNCKHX JTyXOBHO-HPABCTBEHHBIX
LIEHHOCTEN U HOPM
6 MHororpaHHUKu 7 1 https://resh.edu.ru/subject/17/10/



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

Bexkrtops! B https://resh.edu.ru/subject/17/10/ BGCG%H © 3HaqHMOCvTH TPAIIHOHHBIX
7 12 CEMEHHBIX  IIEHHOCTEM, POXKIAECHUN u
fpoctpanctse BOCIHUTAHHUU JETEU B CEMBE.
[ToBTOpEHME,
3 000011ICHIE 1 5 5
cHUCTeMaTH3aIHs
3HaHUU
OBIIEE KOJIMYECTBO 102 6
YACOB I10 ITPOTPAMME
11 KJIACC
HaumenoBanue | KoauuecTBo yacon
Ne pasIe10B u Tem " DuekTpoHHbIe (11U pOBbLIE) Peanm3anusi BOCIUTATEILHOIO MOTEHIIUAJIA
n/n B — Beero p;:OTTI::“"“”e oOpa3oBaTe/ibHbIE pecypchl ypoka (BUIbI U ()OPMBI 1eATEJTbHOCTH)
JemoHcTpanms YUaIIUMUCSA HaBBIKOB
1 Ananutndeckas 15 1 https://resh.edu.ru/subject/17/11/ | KPUTHAYECKOTO MBIIIJICHUS, OIpencIeHNs
reoMeTpust JIOCTOBEPHOW HaydyHOW WH(OpMAIMU W KPUTUKH
AHTUHAYYHBIX IIPEACTaBICHUI
[ToBTOpEHME,
5 00001IeHHE 1 15 1 https://resh.edu.ru/subject/17/11/
CHCTEMAaTHU3alIHs
3HAaHUU
JemoHcTpanms ydauuMucs HaBBIKOB
3 O0BEM 17 1 https://resh.edu.ru/subject/17/11/ | KPUTHYECKOIO MBIIICHUS, OIIpeACIECHUs
MHOTOTpaHHUKA JOCTOBEPHON HaydHOW WHGOpPMAIUU U KPUTUKU
AQHTUHAYYHBIX NPEJICTaBICHUN
4 Tena BpaiieHus 24 1 https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/11/
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Tlnomaau
MOBEPXHOCTH U

https://resh.edu.ru/subject/17/11/

becera 0 LIEHHOCTM HAy4YHOrO IIO3HAHMUA: O
COBPEMEHHOM Hay4HOU KapTUHE MHUpa,
JOCTHKEHUSAX HAYKU M TEXHUKH, 3HAYCHUS HAyKU B

. 9 KHU3HU POCCUICKOTO 00IIeCTBa, 00ECIIEYCHUHU €TO
00BEMBI KPYTIIBIX
0e30MacHOCTH,  T'YMaHUTApHOM,  COLIMAJIbHO-
e HYKOHOMHYECKOM pa3BUTHU Poccum.
I ar— 5 https://resh.edu.ru/subject/17/11/ | Co3maHne WCKYyCCTBEHHBIX YYEOHBIX CHTYAIlUiA,
TpeOyomuUX OT OOy4YarolUXCcsi JACUCTBOBATh H
[ToBTOpEHNME, OLICHMBAaTh CBOE IIOBEACHUE U  IIOCTYIIKH,
06001Ienue u 17 https://resh.edu.ru/subject/17/11/ | TIOBEICHUE W TOCTYIKH IPYIHX JIFOACH C MO3ULIAM
cHCTeMaTH3aIHs TPaIUIIUOHHBIX POCCUICKIX JTyXOBHO-
3HaHUHI HPaBCTBEHHBIX [IEHHOCTEW 1 HOPM
OBUIEE
KOJIMYECTBO 102
YACOB I10

I[TPOTPAMME
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Ipunioxenue
bnok V. Ctepeomerpusi.

l
Nel. OcHoBaHUEM PSIMOM TPEYTOJIbHOM .
IPU3MBI CIIYKUT IPAMOYTOJIbHBII :
TPEyTOJbHUK C KaTeTaMu 6 U 8, BbICOTA :
npu3mbl paBHa 10. Haiiqure nmtomans g
€€ IIOBEPXHOCTH. 2 2

Ne2. B npsMOyrojpHOM napajuleIenuIene ABCDAB1C\D)y yspecrsl
mnbl pé6ep AB = 16, AD = 12, AA1 = T, Haiigure cunyc yria Mexay
npsveivu CD g A1C

Ne3. Pebpa terpadapa paBubl 33. Halimure nomanb cedeHus,
IIPOXOJIAILETO YePE3 CePEUHBI YETHIPEX €ro pedep.

Ned4. B npaBuiibHO#M MIECTUYTOIBHON TPU3ME ABCDEFA\B\CiD\EVFigee
pebpa paBusI 48. Haiimre paccrosaue Mexy Toukamu 1 u 51

NeS. B npaBuibHON YETHIPEXYTOJIBHON IMPAMHUIE SABCD toyka O —
nenTp ocHoBanus, S Bepumua, SO = 54, AC = 144 Hajizure Gokooe

pebpo SA

Ne6. B npsmoyronbHOM napasienenumnene ABCDA1BIC1D) W3BECTHO, UTO

)

OueHovyHbIe MATEPHAJIBI

Ne7. CTopoHbl OCHOBaHU S MPaBUIJIBHOM MIECTUYTOJILHON MUPaMU/Ibl PaBHBI
72, 6okoBbIe péOpa paBHbI 85. HalimuTe mitomaabs 60KOBOM TOBEPXHOCTH
3TOMN MUPaMUIBI.

Ne8. Bo CKOIIbKO pa3 yBETUUHUTCS IJIOMIA b TTOBEPXHOCTH Ky0a, €CIT BCe
ero péopa yBenu4uuTh B 2 paza’?

Ne9. Haiinute 00beM MHOTOT'paHHUKA, H300paKEHHOT'0 Ha PUCYHKE (BCE
JIBYTPAHHBIC YTIIBI IPSIMBIC). | 2

Nel0. B ky6e ABCDAB1CD1 yaji e YTOJI MEXY IPSIMBIMU ABiy

By Orper JlaliTe B Tpajrycax.






