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HOACHUTEJIBHASA3ZAIINCKA

['eomeTpus sBisieTCS OAHUM U3 0A30BBIX KYPCOB HA YPOBHE CPEHEr000IIEro
oOpa3oBaHusA, TaK KakK OO0ECrneYrMBaeT BO3MOXXHOCTb W3Y4YEHUS JIUCLUILIINH
€CTECTBCHHO-HAYYHON HAIMPABICHHOCTH W MPEIMETOB T'YMAaHUTApHOIO IMKIIA.
[lockonbky  JIOTHYECKOE  MbIlUieHHe,  GopMUpyeMoe MpU  HU3YYCHUU
00y4JarolmuUMHCsl TTIOHATUMHBIX OCHOB I€OMETPHUH, IPHU J10KA3aTEeIIbCTBE TEOPEM U
MOCTPOEHUM LIEMOYKH JIOTUYECKUX YTBEPKACHUM MPU PEHICHUH T'€OMETPUUYECKUX
3a7a4, YMEHHME BBIJBUTaTh M ONPOBEPTraTh TUMNOTE3bl HEMOCPEICTBEHHO
UCIIONIB3YIOTCS TIPU PELICHUU 3a7ay €CTECTBEHHO-HAYYHOTO IMKJIA, B YACTHOCTH
dbu3nYecKux 3aaad.

[lenb ocBOeHUST MporpaMMbl yueOHOTO Kypca «['eomeTpusi» Ha yriayOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIBHBIX CIIOCOOHOCTEN O00yUYaIOMUXCs MPUU3YUCHUN
TEOMETPUHM, KaK COCTABJISIIONICH TpeAMeTHON oOmactu «Maremarnka U
uHpopMaTuka»  depe3  oOeclieueHHe  BO3MOXKHOCTH  MPUOOPETCHUS |
UCIIONIb30BaHUs  Oosee TiyOOKMX TeOMETPUYEeCKUX 3HAaHUHW U JIeWCTBHH,
crienu(PUIHBIX TEOMETPHUH, U HEOOXOUMBIX JIJI YCIEITHOTO MPOdeCCHOHAIBLHOTO
00pa3oBaHUs, CBI3aHHOTO C UCIIOIb30BAaHUEM MATEMATHUKH.

[IpuopuTeTHRIMU 3a7a4aMu Kypca TE€OMETPUM Ha YIIIyOJIEHHOM YpPOBHE,
PACHIMPSAIONIMMH U YCUJIMBAIOIIUMU Kypc 6a30BOT0 YPOBHSI, SIBISIOTCS :

paclmMpeHue MpeaCTaBICHUs] 0 TEOMETPUM KaK YaCTU MHUPOBOM KYJIBTYpbI U
(dbopMHUpOBaHUE OCO3HAHUS B3aMMOCBSI3U T€OMETPUU C OKPYKAIOIUM MUPOM;

dbopMHUpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUTYpaX Kak o
BaXKHEUIINX MAaTeMAaTUYECKUX MOJENSAX, MO3BOJISIIOIIMX ONUCHIBATh M H3y4aTh
pa3HbI€ SIBIEHUS OKPYKaIOIIErOMUpPa, 3HAHUENOHATUHHOr0annapaTano paaeiny
«CTepeoMeTpusi»yueOHOTOKYpCareoMeTpUK;

dopMupoBaHME  YMEHHUS  BIIAJETh OCHOBHBIMM  TOHSATUSMU O
NPOCTPAHCTBEHHBIX (UTypax UM WX OCHOBHBIMH CBOMCTBAMHU, 3HAHHE TEOPEM,
dbopMyn U yMeHHE WX TPUMEHITh, YMEHHs JIOKAa3bIBaTh TEOPEMBI M HAXOAWTh
HECTaHJapTHHIE CTIOCOOBI PEIICHHUS 3a]1a4;

dbopMHupoBaHUE YMEHHUS PacCNO3HABATH HA YEPTEKaX, MOJIEISAX U B PEATTbHOM
MHUpPE MHOTOTPaHHUKM M Te€ja BpallleHUsl, KOHCTPYMPOBATh TIE€OMETPUUYECKHE
MOJENH;

dbopMHupOBaHNE TOHMMAHHS BO3MOXHOCTH aKCHOMAaTHUYECKOTO TMOCTPOCHUS
MaTeMaTUYeCKUX Teopui, (popMupoBaHHE MOHUMAHUS POJIM AKCUOMATHKU TPU
MIPOBEJICHUY PACCYKICHUM;

dbopMHupOBaHUE YMEHHS BIAJIETh METOJAAMHU JOKA3aTEIbCTB M aITOPUTMOB
peuieHns, YMEHHUSI HUX NPUMEHSATh, MNPOBOJUTH JOKA3aTENIbHBIE PACCYKICHHS
BXOJEPEHUICHUSCTEPEOMETPUYECKUX3a4ad  M3aauCIPAKTUUYECCKUMCOAEPKAHUEM,
dbopMupOBaHUEIPEICTABICHUIOHE00XOAUMOCTHI0KA3aTEIbCTBIIPU



000CHOBaHMMMATEMATUUYECKUXYTBEPKACHUUUPOITNAKCHOMATUKUBIPOBECHUN
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEJUICKTYaJIbHBIX M  TBOPYECKUX
CrocOOHOCTEM 00YyYaroIMNXCsl, MO3HABATEIbHON aKTUBHOCTH, MCCIEAOBATEIBCKUX
YMEHUM, KPUTUYHOCTH MBIIJIEHUS, UHTEpECca K U3yUYEHUIO TEOMETPUH;

dbopmupoBaHue (YHKIMOHATBHONW TPaMOTHOCTH, PEJICBAHTHON T'€OMETPHHU:
YMEHHUS Ppacrlo3HaBaTh IMPOSBICHUS TEOMETPUUECKUX TMOHSATUM, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CUTYalMSIX W MPU H3YUYCHUU IPYTHX
y4eOHBIX TPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUS PEAIBHBIX CHUTYyallud, HCCIEJOBAHUS TOCTPOCHHBIX MOJIETEH,
MHTEPIPETAIMHU TTOTYUYCHHBIX PE3YIbTaTOB.

OCHOBHBIMH COJIEpP)KATEIBLHBIMU JIMHUSAMH Y4eOHOTO Kypca «I'eomerpusi» B
10-11knaccaxsBistoTcs: «[IpAMBICUTIIOCKOCTUBIIPOCTPAHCTBEY,
«MHuororpannukny, «Tema BpameHus», «BekTopel #  KOOpAWMHATHI B
IPOCTPAHCTBEY, «J[BUKEHUSI B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO tpebGoBaHHE «YyMETh OIEPUPOBATH
MOHSTUSMMY, PEJICBAHTHBIMU T€OMETPUM Ha YI1yOJ€HHOM ypoBHE 00ydeHus B 10—
11 xmaccax, OTHOCUTCSI KO BCEM COJEp)KAaTEeIbHBIM JUHUSM Yy4yeOHOro Kypca, a
dbopMupoBaHuEe JIOTUYECKMX YMEHHH  pacmnpenensercss HE  TOJIbKO IO
coJiep KaTeNbHbIM JIMHUAM, HO U 10 rogaM oOydenus. ConepikaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTataM ocBoeHus DenepasibHON paboueit
IpOrpaMMBbl, paclpeelEHHbIM IO TojgaM OOyYeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITUATBHBIM BOIIPOCAM 00yYaroniuecs
oOpamajiucb  HEOJHOKpPATHO. ITO TMO3BOJIIET OPraHWU30BaTh  OBJIAJICHUE
reOMETPUYCCKUMHUTIOHATUIMUMHABBIKAMUIIOCIIEI0BATEILHOMTIOCTYTIATEIBHO, C
COOJI0/IEHNEM TIPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBbIE 3HAHMS BKJIIOYATh B OOIIYIO
CUCTEMY F€OMETPHUYECKHUX MPEJCTABICHUN 00YJarONINXCsl, PACIIUPSSA U YIITyOJIss
e€, o0pa3ys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexoaKku3yueHUIOTEOMETPUHHAYTITY OJIEHHOMYPOBHEIIO3BOJISIET:

co3gath ycnmoBus s guddepeHnmanud  00ydeHUs, MOCTPOCHUS
WHIUBUIYATbHBIX  00pa3oBaTENbHBIX MporpamMM, oOecrneunTs yriayOonaéHHoe
M3y4YeHHE TEOMETPHH KaK COCTaBJISIONEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHHUIO HW3YYCHUS MAaTEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccun, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o0uM 1 podeccruoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenue yueOHOro kypca «l'eomeTpusi» Ha yriyOJIEHHOM YpOBHE
orBogutcs 204uaca:Bl0kxnacce —102uaca(3yacaBueaento), Bl 1kmacce —102 gaca (3
yaca B HEJIEIIO).



COAEP KAHUEOBYYEHMUSA
10 KVIACC

IpAMBIENIIIOCKOCTUBIIPOCTPAHCTBE

OcHOBHBIE  TOHATHS  CTepeoMeTpuu. Touka, TmpsiMasi, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHMOMATHYECKOM TIOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacnonoxkeHue NpsAMbIX B IMPOCTPAHCTBE: IepeceKarouiuecs,
napajulesibHble M CKpelluBaroluecs: mnpsMble. [Ipu3Hakum CKpemmBarouuxcs
npsiMbIX. [lapanienbHOCTh NPAMBIX U MJIOCKOCTEH B MPOCTPAHCTBE: MapajuieibHbIe
OPSIMBIEBIPOCTPAHCTBE,TAPATIICIIbHOCTHTPEXIIPAMBIX, TAPAIIEIBHOCTHIPSAMON U
wiockoctu. IlapanienbHoe W UEHTpalbHOE MPOEKTUPOBAHUE, H300paKeHUE
¢uryp. OcCHOBHbBIE CBOMCTBa MapauIeNbHOIO MpoeKkTUpoBanus. M3o0paxenue
buryp B mapasuienbHON MPOEKIUHU. YTJIBI C COHANpPaBICHHBIMU CTOPOHAMHU, yroOJ
MEXIy MPSMBIMU B MpocTpaHcTBe. [lapanienbHOCTh MIOCKOCTEN: mapasieibHbIe
IUIOCKOCTH, CBOMCTBa napayyieIbHbIX TUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHBbIE (PUTYpbl Ha IUIOCKOCTH: TETpaj’ap, NapaulesienuIie],
IOCTPOEHUE CEUEHUI.

[leprieHAUKYJIAPHOCTD NPSIMON U TUIOCKOCTU: MEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpsSIMbIE MapajljielbHble U MEPHEHAUKYISIPHbIE K IUIOCKOCTH,
NpU3HAK NEPHEHANKYIIPHOCTH NPSIMOM U IJIOCKOCTH, TEOpeMa O HpsIMOM

NEPIEeHIUKYISPHOMI MJIOCKOCTH. OproroHanpHOe MIPOEKTUPOBAHHUE.
[lepnieHAMKYNIAp U HAKIOHHBIC: PACCTOSTHUE OT TOYKU N0 TUIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 7O  TUIOCKOCTH,  TPOEKIus  GUTYpel  HA  TUIOCKOCTb.

[lepneHAUKYISPHOCTh  IUIOCKOCTEM: TMPHU3HAK NEPHEHIUKYIAPHOCTH  JIBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

Yriael B MPOCTPAHCTBE: YroJl MEXKAY IPSAMOW U IUIOCKOCTBIO, JIBYTDAHHBIN
YIOJI, JINHEWHBIM YTOJl ABYTPAHHOIO yriia. TpEXIpaHHBIA U MHOTI'OTPAHHBIE YIJIBL.
CBoiicTBa MIIOCKUX YIJI0B MHOTOIpaHHOTO yriia. CBOKMCTBA IIOCKUX UABYTPAHHbBIX
YIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCUMHYCOB M CHHYCOB I TPEXIPAHHOIO
yria.

MHororpaHHUKH

Buael MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yronpHas
npu3Ma, npsiMasi 1 HaKJIIOHHas MPU3Mbl, OOKOBAsl U MOJHAS MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, npsiMOYTOJAbHBIN Napajuieaenunes u ero ceorcraa.Kparuaimue
MyTH Ha TOBEPXHOCTH MHoOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema ITudaropa. [lupamuaa: n-yronbHas nupaMmujia, NpaBUiibHAs U yCeUEHHAS
MMAPAMUIBI. CgoiicTBa pEoep 151 OOKOBBIX rpaHei
npaBuwibHOMNIMPaMuiblL. [ [paBUIBHBIEMHOTOTPAHHUKY : IPABUJIBHASTIPU3MAN



[IpaBWIbHAs IHMpPAMUIA, IpaBWIbHAsA TPEYrojbHas NUPaMUIAa W [PABUIIBHBIN
TeTpa’ap, KyO. IlpencraBineHne o NOpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTas3p,
JNOAEKadAp U UKOCAdIP.

Bbluncienne 31€eMEHTOB MHOTOIPAHHMKOB: pEOpa, JMaroHaid, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM W TOJHOM MOBEPXHOCTH NPSIMOM IPHU3MBI,
IJIOAJAb OCHOBaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH NPSIMOU MPU3MBI.
[Inouaas 6OKOBOM MOBEPXHOCTH U MOBEPXHOCTU MPABUIBHON MUpPaMUIbl, TEOpEMa
O TUIOIIAJIN YCEYEHHON NTUPaMUIBI.

Cummerpuss B NOPOCTPAHCTBE. DIIEMEHTHl CHUMMETPUM  INPABHIIBHBIX
MHOTOTrpaHHUKOB. CHUMMETpUss B MPAaBWIBHOM MHOTOIPAHHUKE: CHMMETpPHS
napajulesienuneaa, CUMMETPUS IPAaBWIBHBIX IIPU3M, CUMMETPUS IPAaBUILHOU
IIAPaMUJIBIL.

BeKTOpBINKOOPAMHATHIBIIPOCTPAHCTBE

[ToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABICHHBIE U  IPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEeHCTBO BEKTOPOB. [[€HCTBUSI C BEKTOPaAMMU:CIIOKEHUE
Y BBIUMTAHUE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
yucio. CBOMCTBA CIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA Ha YHCIIO.
IlonsTHe KOMILIaHApHBIE BEKTOPBIL. lIpU3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapaienenunena. Teopema O pas3IoKEHUM BEKTOpa II0 TPEM
HEKOMIUIAHApHBIM  BeKkTopaM. [IpAmoyrosbHas  cucrema  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBsI3p MEXAYy KOOpAMHATAaMU BEKTOpa H
KOOpJMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsipHOE IPOU3BEACHUE
BEKTOPOB.

11 KIJACC

TesaBpamenus

[loHATHA: TWIMHAPUYECKAsT TOBEPXHOCTh, KOHHYECKAs TIOBEPXHOCTD,
chepuueckass TMOBEPXHOCTh, OOpa3yroliue IMoBepxHocTel. Tema BpamieHUs:
WIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzanMHoe pacronoxkeHuecheps
U IJIOCKOCTH, KacaTelIbHasl TUIOCKOCTh K cdepe. M3o0pakeHne Tenl BpallcHHsS Ha
wiockocTH. Pa3Béprka mumuHIpa u konyca. CuMMeTpus cepbl U 1mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJIBHOTO Mapaiiesienumeaa U ciaeactsus u3 He€. OO0bEM mpsMol |
HAKJIOHHOUM TPHU3MBI, IWIMHIPA, MAPaAMUIbl U KoHyca. O0BEM IIapa W mapoBOTo
CerMEHTA.

KomOuHammu Tenm BpamieHUs W MHOrorpaHHHKOB. [lpu3ma, BrmcaHHas B
WIMHIpP, OIKMCaHHAs OKoJo IMHApa. llepecedyeHne cdepbl u Immmapa c
iockocThio. Kacanuemapancdepbimiockoctbio. [IoHATHEMHOTOTpaHHUKA,



OMHMCAHHOTO OKOJIO c(depbl, cdepbl, BIMCAHHOM B MHOTOIPAaHHHMK WJIH TEJO
BpAICHMUS.

[Tnomans MOBEPXHOCTH LUIUHIpA, KOHyCa, IUIOmaas cepsl u e€ yacTeil.
[logobue B mnpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAAEH TMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnomodusi, romoreTus. Pemienue 3anay Ha
IJIOCKOCTHU € UCTIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IIINHIPA
(mapayyieIbHO W MEPHNEHAMKYJISIPHO OCH), CEYeHHs KOHyca (mapaijieiabHbIe
OCHOBAaHUIO U MPOXOJIAIIME Yepe3 BEPIIUHY), CEYEHUS I111apa, METOAbl TOCTPOCHHUS
CEUYECHMI: METOJ CJEI0B, METOJ BHYTPEHHEr0 MPOEKTHUPOBAHUS, METO/]| IMepeHoca
CEKYILEH MIOCKOCTH.

BekTOpBIMKOOPAUHATHIBIIPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omepauuu Haj BekTopaMu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBOWMCTBA BEKTOPHOTO YyMHOXEHUs. [IpsimoyronbHas
cucTeMa KoOopJuHaT B mpoctpancTse. KoopaunaTel Bektopa. PaznoskeHue BekTopa
no 0Oa3ucy. KoopIWHATHO-BEKTOPHBIM METOJ MPU PEHICHUHW TEOMETPHUUYECCKUX
3asay.

JIBHKEHUSIBIIPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHMH. Buasl JBWXKEHWI: TapaulelbHBIM IEepPEeHocC,
[IEHTpajbHasi CUMMETpPHS, 3€pKalbHAas CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMOI.
[Ipeobpazosanus nomodus. [Ipssmas u chepa Ditnepa.



IINIAHUPYEMBIEPE3YJbBTATBIOCBOEHUAYYEBHOI'OKYPCA
«TEOMETPUSl» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIEPE3YJIBTATDBI

1) rpaxkaaHCKOeBOCTIMTAHNE:

c(hOpMHPOBAHHOCTHI PAKIAHCKONTIO3UITUNOOYIAIOMIEroCsT  KaKaKTHUBHOTOM
OTBETCTBEHHOTO  4JIEHa  POCCHMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHHPOBAHUS PA3MYHBIX CTPYKTYp, SIBICHHM,
IpOIEeAYyp TPa)KTaHCKOTO oOO0IecTBa (BBIOOPHI, ONPOCH M JIPYroe), yMCHHE
B3aMIMOJICHCTBOBATh C COIHMAJIBHBIMH HMHCTHUTYTaMH B COOTBETCTBHM C UX
(GYHKIIUSAMH U Ha3HAYCHHUEM;

2) NIaTPHOTHYECKOEBOCTINTAHHE:

c(hOpPMHPOBAHHOCTh POCCHICKOHN TpakIaHCKOW WMICHTUYHOCTH, YBOKCHUS K
NPOIUIOMY M HACTOSIIEMY POCCHUHCKOH MaTEeMAaTHKH, IIEHHOCTHOE OTHOIICHUE K
JOCTIKEHUSM POCCUHCKMX MAaTEMaTHUKOB M POCCHICKOM MaTEMaTHYCCKOM IITKOJIHI,
UCIIOJIb30BAaHUE JTHX JOCTIDKCHHH B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
HKOHOMMKH;

3) IyXOBHO-HPABCTBEHHOEBOCITUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH pOCCUICKOro Haponaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TOBEJCHHS, CBA3aHHOTO C MPAKTUYECKUM
NIPUMEHEHUEM JOCTHKEHUN HayKU U JIEITeIbHOCTHI0 YYEHOTO, OCOZHAHUETUYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOMYHBOTO OYIYyIIEro;

4) 3CTeTHYECKOEBOCIIUTAHHE:

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAas SCTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]a4, PEIICHUH, PacCyKICHHH, BOCTIPUUMYHUBOCTD
K MaTeMaTUYECKUM aCTIeKTaM Pa3IMYHbIX BUIOB UCKYCCTBA,

5) pu3uyeckoeBOCIUTAHNE:

chOpMHUPOBAHHOCTh yMEHHUS TNPHUMEHATh MaTEMaTUYECKUE 3HAHUS B
HMHTEPECAaX310POBOrONOE30MacHOr000pa3aKU3HU,0TBETCTBEHHOCOTHOIIICHUEK
CBOEMY 3J0pPOBbIO (3I0POBOE THTAaHHE, COATAHCHPOBAHHBIM PEXUM 3aHATHH W
OTIbIXa, PETyJsipHas (U3NUecKasi aKTUBHOCTbH), (PHU3NYECKOE COBEPIICHCTBOBAHHE
MIPY 3aHATUSAX CIIOPTUBHO-0370POBUTEITHHON JIEATETLHOCTHIO;

6) Tpy10BOEBOCTIUTAHHE:

TOTOBHOCTh K TPYIdy, OCO3HaHWE IIEHHOCTH TPYIOJIOOWS, HHTEpPEC K
paznuuyHbIM  chepaMm  MPOPECCHOHAIBHOW  JESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMHA, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymeld mpodeccnrn W peamru30BBIBATH COOCTBEHHBIC >KM3HCHHBIC IUIAHBI,
TOTOBHOCTBHHCIIOCOOHOCThKMATEMATHYECKOMYOOPa30BaHUIOH



caMoO0pPa30BaHUIO HA MPOTHKCHHH BCEH JKM3HHM, TOTOBHOCTH K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 324 MAaTEMATHIECKON HAITPABICHHOCTH,

7) 3KOJIOrM4eCKOeBOCIIMTAHME:

C(OPMHPOBAHHOCTh  AKOJOTHYECKON KYIbTYpHl, ITOHHUMAHHE BIIHUSHUSI
COITHATBHO-D)KOHOMHUYECKUX TPOLECCOB HAa COCTOSHHE IMPUPOJHOM M COLUAIBHOM
CpeJibl, OCO3HAHUE TJI00ATBHOTO XapaKTepa IKOJOTMICCKUX MPOOIEM, OPUCHTAIHS
Ha MPUMEHCHHE MAaTeMaTWYeCKMX 3HAHMH Ui pEHICHHs 3amgad B 00JacTH
OKpYJKaloIleld Cpeasl, IUIAHUPOBAHHME ITOCTYNIKOB M OIEHKH HX BO3MOXKHBIX
TIOCJIC/ICTBHIA ISl OKPY’KAIOIIEH CPEJIbl;

8) HeHHOCTHHAYYHOTONIO3HAHUSI:

Cc(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BHTHS HAayKM M  OOIIECTBEHHONM  NPAaKTUKH, IOHMMaHHUE
MaTeMaTHYECKOW HAyKH Kak c(epbl YeIOBEYECKON AeSTebHOCTH, JTaloB €€
pasBUTHS W 3HAYAMOCTH JUIsl Pa3BUTHS I[HMBUJIM3ALMH, OBJAJEHHE S3BIKOM
MaTeMaTHKH M MaTeMaTHYeCKOH KyJIbTypOol KakK CpeACTBOM IIO3HAHHS MHpa,
TOTOBHOCTH OCYHIECTBJISATh IIPOEKTHYI0 W HCCIIEAOBATENLCKYIO IESTEIBHOCTD
HHIABUIYaAIbLHO U B TPYIIIIE.

METAIIPEIMETHBIEPE3YJIBTATHI

IHo3naBaTe/ibHBICYHUBEPCATbHbICYyYeOHbICICHCTBUSA

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKUM MaTEMaTUUYECKUX
OOBEKTOB, TIOHATHH, OTHOLIEHWH MEXAY TMOHATHIMHU, (QOPMYIUPOBATH
OTIpeJICIICHHs TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(]UKAIUH,
OCHOBaHHUS JIJ1s1 0000IIEHHS U CPAaBHEHUS, KPUTEPUHU TTPOBOJUMOTO aHAIN3A;

BOCIIpUHMMATh,  (HOPMYIUpOBaTH U  NPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTHU, B3aUMOCBSI3U U NMPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIONCHUSIX M YTBEPXKICHUSAX, Mpejaratb KpUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JeJIaThb BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIFOUYEHHUI IO aHAJIOTUU;

IPOBOAUTH CAMOCTOSITENIBHO JOKA3aTEJILCTBA MATEMATUUYECKUX YTBEPKIACHUN
(OpsiMble ¥ OT IPOTUBHOTO), BHICTPAUBATh APTYMEHTALIUIO, IPUBOJUTHh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI,

BbIOMpaTh crmoco0 pemieHus ydeOHOW 3amaun  (CpaBHUBATH HECKOJBKO
BApUAHTOB PEILICHUS, BHIOMPATh HAMOOJIee MOIAXOASIIHNI ¢ Y4ETOMCaMOCTOSATEIHHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBblencciienoBaTebCKHeICHCTBHSA:



HCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpoOIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHPOBATH TUIIOTE3Y, APryMEHTHPOBATH
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOATENBHO CIUIAHUPOBAHHBIN HIKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJIEHUIO OCOOCHHOCTEN MAaTeMaTH4YeCKOro 00beKTa, SABJICHU, IIpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEILHO (HOPMYJIMPOBATH OOOOIIEHUS W BBIBOJABI MO pe3yjbTaTaM
OpOBENEHHOTO  HAOIOJEHUs, MCCIEOBaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TaKXKe BbIIBUTaTh
NPENOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

PaGoracundopmanueii:

BBISBJIATH JAePUIUTH MHDOpMAIUKU, JaHHBIX, HEOOXOAUMBIX JJi1 OTBETa Ha
BOMPOC U JJIs1 PEUICHUS 3a]1a4H;

BbIOMpaTh MHOOPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHGOPMAIMIO Pa3IUYHBIX BUIOB HU
dbopm npecTaBICHU;

CTPYKTYpPHpPOBaTh HH(OpPMAIIUIO, MPEJCTABIATh €€ B pazNUyHBIX (opmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTD uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIEyHUBepCAJIbHbIeY4eOHbIe1eHCTBHUSI

OO01menue:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSMH U
HEeJIIMHA OOIICHUS, SCHO, TOYHO, I'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3pPEHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, J1aBaTh IOSCHEHHS IO XOMY pEUICHUs 3aJ1auu,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yJbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXKITaeMOM TEMBI,
mpoOJieMBl, pelracMoil 3ajayd, BBICKA3bIBaTh HJEH, HAIlCJICHHBIE Ha IIOMCK
pEIIEeHUs, COIMOCTABISATh CBOM CYXJACHUS C CYXICHHSIMH APYTUX YYaCTHUKOB
uajaora, oOHapy)KMBaTh Pa3jIudve W CXOJCTBO IMO3HUIIUNA, B KOPPEKTHOH (opme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUS;

MIPEJCTABIATh PE3YJbTaThl PEIICHUS 3a/1auM, SKCIIEPUMEHTA, UCCIIeI0BaHuUs,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMaT BBICTYIUICHUS C Y4E€TOM 3a]ad
MpEe3eHTAIIMU U OCOOEHHOCTEH ayIuTOPHUH.

PerHﬂTI/IBHbIeyHI/IBepcaJI beleyqeﬁHLIEI[eﬁCTBHﬂ CaMoopraanaunﬂ:



COCTaBJISTh IUJIAH, AJITOPUTM PEIICHUS 3a/laud, BEIOUPATh CIIOCOO PEIICHUs ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEU, apryMEHTHUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPO0J1b,YMOIMOHAJIbHBIMMHTEJJIEKT:

BJIAJ€Th HABBIKAMHU  TO3HABATENbHOM  pediiekcuu  Kak  OCO3HAHUsA
COBEpIIAEMbIX JCHCTBUNM M MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJSL Tpollecca W pe3ysibTaTa pelIeHHUs
MaTeMaTHYEeCKOM 3a7a4u;

pEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3a7adH,
BHOCUTb KOPPEKTHUBHI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENbCTB, JTAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBAaThCOOTBETCTBUEPE3YIbTATAIICTUNY CIIOBUSIM,00bICHATHIIPUUUHBI
JOCTHKEHUSI WJIM HEJOCTHXKCHUSI Pe3yJbTaTOB JCSTEIbHOCTH, HAXOAUTh OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI1eITEJIbHOCTD:

MOHUMATh U MCTOJb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYEOHBIX 3ajad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TIJIAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOThI, pacrpeneisiTh
BUIBl pabOT, JOroBapuBaThCs, OOCYKIAaTb WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBAThBIPYIIOBBIX(OpMaxpaboThI(00CYy k) IeHNI,00MECHMHEHHIA,
«MO3TOBbI€ IITYpPMb» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPIMHUPOBATh CBOM JCHCTBUS C JPYTMMHM 4YI€HAMU KOMAaHJbl, OLIEHUBATH
KayeCTBO CBOETO BKJIaJa B OOMIMN MPOAYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

IHPEAMETHBIEPE3YJIbTATBI

Kxoniyl0kiaccao0yqaronuiicsiHayYuTcs:

e CBOOOJIHO OIEPUPOBATh OCHOBHBIMU TIOHSATHSIMU CTEPEOMETPUU TIPHU
pEIIeHNUH 337249 U MTPOBEICHUA MAaTEeMAaTUUECKUX PACCYKIACHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPUM WU CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a4;

e KIacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TMPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJNIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMA B
POCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXAY MPSIMON H
TUIOCKOCTHIO;

e CBOOOJTHOOTIEPUPOBATHIIOHATHSIMU,CBI3aHHBIMUCMHOTOTPAaHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHIbl MHOIOIPAHHHUKOB (TpHU3Ma,
nupamua, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e Kiaccu(UIMPOBaTH  MHOTOTPAHHMKH,  BbIOMpas  OCHOBaHUS  JUIs
KJIacCu(pUKaluu;

e CBOOOJHO OMNEpUPOBATH TMOHATUSIMH, CBSI3aHHBIMHU C  CEUEHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJHSATH napajuieabHoe, LEHTPAJIbHOE U OpPTOTrOHAJIBHOE
MPOCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYCHHUS MHOTOTPAHHHKOB PAa3JIUYHBIMH METOJAMU, BBIMOJIHATH
(BBIHOCHBIC) IJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYD:
BUJI CBEPXY, COOKY, CHHU3Y;

e BBIUMCIATH IUJIONMIAJAM  TOBEPXHOCTEH  MHOTOTPAHHHMKOB  (TMpuU3Ma,
NUpPaMH/Ia), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJHO OMEPHUPOBATH MOHATUSIMHU: CUMMETPHUS B IPOCTPAHCTBE, LICHTD,
OCb W TIUIOCKOCTh CHUMMETpPUHU, IEHTP, OChb M IIJIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJHO ONEPUPOBATH TMOHSITUSMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATHACUCTBUAHAIBEKTOPAMU;

e pelmarh 3aJauyd Ha JO0Ka3aTeJIbCTBO MAaTEMATHYECKWX OTHOLIEHUU U
HAXOXKJICHHE T€OMETPUYECKUX BEJIMYMH, MPUMEHSSA H3BECTHBIE METOIBI
IIPU PEIICHUH MATEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJI0’KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAaMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJIEKaTh, MPEOOPa30BbIBATE U HMHTEPIPETUPOBATH HHPOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, NpPEACTABICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH IIOJYYEHHbIE 3HAHUS HA TNPAKTUKE: CpaBHUBATh U
aHAJM3UPOBATH PealbHbIE CUTyalluH, NPUMEHSATh U3YUEHHBIE IMOHSATUS B
nmpolecce  IMOUCKAa  pelieHUsT MaTeMaTH4ecku  chopMyIupoBaHHOM
npoOJIeMBbl, MOJEIUPOBATh pEaNbHBIC CUTYyallMM Ha SI3bIKE TC€OMETPHH,
UCCJIE0BaTh MOCTPOCHHBIE MOJIETU C UCIOJIb30BAHHEM TI'€OMETPUUECKUX
MOHSITHA W TEOpEM, ammapara aireOpbl, peniath MPaKkTUYECKUue 3aadd,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEJIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS F€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUSI TEXHOJIOT .

Kxonnyl1kaaccaoOyuaronuicaHayYnTcs:



CBOOOJTHO ONEPUPOBATH MOHATUSMHU, CBA3AHHBIMU C LMJIUHIPHUYECKOM,
KOHMYECKOM U c(hEepuyecKoil MOBEPXHOCTSIMHU, OOBACHATH CIOCOOBI
MOJIy4YEHHUS;

OTEPUPOBATH MOHATUSMHU, CBSI3aHHBIMH C TE€JIAMU BPAIICHUS: IUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (UWIMHApP, KOHYC, cdepa U IIap) U
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpPalllCHHUS;
KJIacCU(UIUPOBATHB3aMMHOEPACTION0KEHUECPEPHIUTIIIOCKOCTH;
BBIYHCIISITh BEJIMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB M TeJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TENl BpPAILCHUA,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OINEPUPOBATH MOHATUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHWss U MHOTOTPAaHHUKOB: MHOTOI'DaHHUK, BIUCAaHHBIA B chepy U
ONMMCAaHHBIA OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIM TEJIO
BpalllCHUs;

BBIUUCISITh COOTHOIIEHUSI MEX]y TIOMIAIMU MOBEPXHOCTENH U 00BEMaMHU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) IUIOCKHE
YepTeXKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXy, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HHPOPMALHUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (Urypax, MpeAcTaBICHHYIO Ha
YepTekax U pUCyHKax;
CBOOOTHOOTIEPUPOBATHIIOHATUEMBEKTOPBIIPOCTPAHCTRE;
BBINIOJIHSTHOIIEPALIMMHAIBEKTOPAMU;
3a/1aBaThIJIOCKOCThYPABHEHUEMB/IEKAPTOBOMCUCTEMEKOOPAUHAT;

peuaTh TeOMETPUUECKUE 3a/1a4l HA BBIUHUCICHHUE YIJIOB MEXIY IMPSIMBIMU
U IUIOCKOCTSIMH, BBIYMCIECHHUE PACCTOSIHUKM OT TOYKM [0 IUIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A TP PEIICHUU;
CBOOOJTHO OMEPHUPOBATH TOHSTHUSIMH, CBSI3aHHBIMH C JIBIDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBITIONHATh M300paKCHHUS] MHOTOTPAHHUKOB U TN BpAIIECHUS TPHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, TPeoOpa3oBaHus MOI00MS;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAECHUSA: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsI KOHYyca (MapasuiesibHbIe
OCHOBaHHIO U MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOCHUS CEYEHUU: METOJ CIIEJI0B, METO]
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBATBI€OMETPUUECKUE YTBEPKIACHUS,

MPUMEHSTh TeOMETpUYecKre (AKThI sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOIUX HECKOJBKO IIAaroB pELICHUsA, €CIU YCIOBUSA
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopMe;

pewmare 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUU U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATh MPOrPaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CHUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a]ad;

IPUMEHATHh  [OJIYYCHHbIE  3HAHUS  HA  MNPAKTUKE:  CPaBHUBAT,
AHAIM3UPOBATH U OLICHUBATH PEAJIbHBIC CUTYALlMH, IPUMEHATh U3YUEHHbBIE
MOHSTUS, TEOPEMBI, CBOMCTBA B  IIPOLECCE IOWCKA  PEIICHUS
MaTeMaTH4eCKu CHOPMYITUPOBAHHON MPOOIEMBI, MOICIUPOBATHPEATBLHEIS
CUTyallu HA S3bIKE TE€OMETPUHU, HCCIEA0BATH MOCTPOCHHBIE MOJIEIH C
UCITOJIb30BAaHUEM T€OMETPUUECKUX TMOHITUN U TeopeMm,arnmnapara ajreopsl,
pemare  NPakTUYECKUE  3aJayd, CBS3aHHbIE C  HAXOXKJICHUEM
F€OMETPUUYECKUX BEIIMYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyH/1aMeHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOEIIJTAHUPOBAHHUE

10 KIIACC
KosnuuyectBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHuepa3aeJ 0BUTEM (uu¢posbie)
n/n NMPOrpaMMbI Bcero Kontponbubie | Hpaxmirieckie o0pa3oBaTe/IbHbIE
padoThI padoTbl pecypens
1 BBenenues crepeomerpuio 23 1
2 B3anMHOepacnonokeHuenpsamMbIXB 6 1
MIPOCTPAHCTBE
3 [MapannembHOCTBIPSAMBIXUTIIOCKOCTEHB 3
MIPOCTPAHCTBE
4 [TeprieHAMKYAAPHOCTHIPSIMBIXH TIOCKOCTEN o5
B IIPOCTPAHCTBE
5 VYrieu paccTosHUS 16
6 MHororpaHHUKH 7
7 BekTopsIBIpocTpaHCTBE 12
8 IIOBT?PGHHCJﬂﬁﬂﬁHCHHCHCHCTCM&THSaHHH 5 5
3HaHUI
OBIIEEKOJIMYECTBOYACOBIIOITPOIPAMME 102 6 0




11 KJIACC

KosnuyectBo yacos DJIeKTPOHHBbIE
HaumeHoBaHuepa3aeJ 0BUTEM (uudposbie)
Ne n/m Kourpoabusie | IIpakruyeckue
NPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
1 AHanuTH4eCcKasreoMeTpus 15 1
5 HOBTOpeHI/Ie,O6O6HICHI/IU€I/I 15 1
cUCTeMaTH3alus 3HaHUH
3 O0BEM MHOTOTpaHHHUKA 17 1
4 TenaBparienus 24
5 [1n01aaunoBepXHOCTUHOOBEMBI KPYTIIBIX 9 1
TeN
6 JIBIKeHMS 5 1
- HOBTOpGHI/Ie,O6O6HleHI/IUeI/I 17 5
cUCTeMaTu3allus 3HaHUH
OBIIEEKOJIMYECTBOYACOBIIOITPOI'PAMME 102 8 0
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11. Juck YMKII.C.AranacsHauap.l 'eomerpus’-1 1 knaccel. PabounenporpaMmMel.
N3-Bo «Yuurenp» 2012.

12.T.A. Bypmuctposa. IIporpammbl 00I1I€00pa30BATEIBHBIX  YUPEIKICHHIA.
I'eometpus 10-11 kmaccel. MockBa «IIpocBenienue», 2014.

13.T'yceBB.A., Measuuk A.W. JlugakTnaeckue MaTepraiibl 10 TeOMETPUH IS
10 ximacca. 4-e uza. — M. : [Ipocsemienne,2014.

14. T.M.Muienko. TemaTnyeckoeunoypo4HoeiaHupoBaHuenoreometpun. 10
knacc, MockBa «OK3AMEHY, 2014.



HU®POBBIEOBPA3ZOBATEJIBHBIEPECYPCBIMPECYPCBICETH

HUHTEPHET

1. MunucrepcrBoobpazoBanusiP®d.-Pexxum nocryna
-http://www.informika.ru;http://www.ed.gov.ru;http://www.edu.ru

2. TectupoBanueonline:5-11knaccel.-PexxumaocTyna
. http://www.kokch.kts.ru/cdo

3. Tlemarormueckasimacrepckas,ypokuBMHTEpHETUMHOTOCIPYTOE. -
Pesxxum noctyna : http:// teacher.fio.ru

4. HoBbleTeXHOJIOrMUBOOpa3oBaHuu.-Pexxum
nocryma: http://edu.secna.ru/main

5. IlyreBoautenb«BMUpeHAYKU» IIIAIIKOJIBHUKOB. -PexxumMocTyna
-http://www.uic.ssu.samara.ru/-nauka

6. MerasanuknoneausKupunanMedomus.-PexxumaocTymna
. http://mega.km.ru

7. CaWTbIHIMKIONE NN, -PexxummocTyma
-http://www.rubricon.ru;http//www.encyclopedia.ru

8. EnunaskomiexkuusaiudpoBeixoOpa3oBaTeIbHBIXPECYPCOBIIOMATEMATHKE.
-Pexxumpoctyma:http://school-collection.edu.ru/collection/.

9. DnextpoHHBINKYpHAIL. KOMIBIOTEPIIKOIBHOTOYIHTEIIIMATEMATHKUHA
caiire: http://www.valeryzykin.ru



https://www.google.com/url?q=http%3A//www.informika.ru/&sa=D&ust=1598693980122000&usg=AOvVaw0pfrLvilnPFMLsBtlE5pBe
https://www.google.com/url?q=http%3A//www.ed.gov.ru/&sa=D&ust=1598693980122000&usg=AOvVaw1aN_cLTibl2slt7ubuwTyx
https://www.google.com/url?q=http%3A//www.edu.ru/&sa=D&ust=1598693980122000&usg=AOvVaw3rnRIacwnfefCOtT8X7mGC
https://www.google.com/url?q=http%3A//www.kokch.kts.ru/cdo&sa=D&ust=1598693980122000&usg=AOvVaw0vswfqJF4lYotSnTX6mMMb
https://www.google.com/url?q=http%3A//teacher.fio.ru/&sa=D&ust=1598693980123000&usg=AOvVaw1ZEEHcnDjnnIcXJgFogP11
https://www.google.com/url?q=http%3A//edu.secna.ru/main&sa=D&ust=1598693980123000&usg=AOvVaw2PSqYJNIjCu_hTFkCjA5Wg
https://www.google.com/url?q=http%3A//www.uic.ssu/&sa=D&ust=1598693980124000&usg=AOvVaw2VHALKC0RI_2oj2Xw1flAK
https://www.google.com/url?q=http%3A//www.uic.ssu/&sa=D&ust=1598693980124000&usg=AOvVaw2VHALKC0RI_2oj2Xw1flAK
https://www.google.com/url?q=http%3A//mega.km.ru/&sa=D&ust=1598693980124000&usg=AOvVaw3Buo6Ww5ppEZ_NNRL5Y1I7
https://www.google.com/url?q=http%3A//www.rubricon.ru/&sa=D&ust=1598693980124000&usg=AOvVaw1gBXxMmMsXLM2NhegN_5Uy
http://www/
http://www/
https://www.google.com/url?q=http%3A//school-collection.edu.ru/collection/&sa=D&ust=1598693980125000&usg=AOvVaw1_UR1kMxNELy-U_Azr6-Fs
https://www.google.com/url?q=http%3A//www.valeryzykin.ru/&sa=D&ust=1598693980125000&usg=AOvVaw3YLXsCNtY4g91rDHXsMS7E

	учебногопредмета«Геометрия.Углубленныйуровень»
	Прямыеиплоскостивпространстве
	Многогранники
	Векторыикоординатывпространстве
	Телавращения
	Векторыикоординатывпространстве (1)
	Движениявпространстве
	1) гражданскоевоспитание:
	2) патриотическоевоспитание:
	3) духовно-нравственноевоспитание:
	4) эстетическоевоспитание:
	5) физическоевоспитание:
	6) трудовоевоспитание:
	7) экологическоевоспитание:
	8) ценностинаучногопознания:
	Познавательныеуниверсальныеучебныедействия Базовые логические действия:
	Базовыеисследовательскиедействия:
	Работасинформацией:
	Коммуникативныеуниверсальныеучебныедействия Общение:
	Регулятивныеуниверсальныеучебныедействия Самоорганизация:
	Самоконтроль,эмоциональныйинтеллект:
	Совместнаядеятельность:

		2025-02-07T13:55:15+0400
	00a633b63356b3ee86
	О.В. Яловая




