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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (OpMHPYEMOE  MpU  U3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 3a/1a4 €CTECTBEHHO-HAyYHOTO IMKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  oOecledYeHUE  BO3MOKHOCTH  NPUOOPETEHUS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IppopuTeTHBIMU 3aJlayaMu Kypca TE€OMETpUM Ha YriayOJIE€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

dopMUpOBaHUE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX M MX OCHOBHBIMU CBOMCTBaMH, 3HAHHE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOTIOTPaHHUKM M Te€Jla BpalleHUs, KOHCTPYUPOBATh TI€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCUOMATUKH TPHU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yYMEHHS BIAJETh METOJAMHU JI0Ka3aTeIbCTB U aJTOPUTMOB
peuieHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



00O0CHOBaHUHU MAaTEeMAaTUYECKUX YTBEPXKJIECHUIN U POJIM aKCHOMAaTHUKU B MIPOBEICHUU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

¢dopmupoBanue (yHKIIMOHATBFHOM TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIENIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/IEpKATEIBPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSTUSAMWY», PEIICBAHTHBIMH T€OMETPUM Ha YriayOJIEHHOM YpPOBHE OOydYeHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMUpOBaHHE  JIOTUYECKUMX YMEHHUH  pacmpeienseTcss He TOJbKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MIPOrpaMMBbl, pacHpeleEHHBIM IO ToJaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
coOJTIOICHeM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus  juis  auddepeHuHaniiu  00ydeHHS,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3y4eHHE T€OMETPUU KaK COCTaBIISIIONIEeH yueOHoro npenmera «MarteMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TPOJOJDKEHUIO H3YyUYCHUS MATEMaTHKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
oTBoauTCs B 11 Kitacce — 684acoB(2 yaca B HEALIO)



COIAEPKXAHUE OBYUYEHMUSI.
11 KIIACC
Tena Bpamenus

[ToHATHUS: IMIUHIPUYECKAS TOBEPXHOCTh, KOHUYECKasi IOBEPXHOCTb,
cepudeckas MOBEPXHOCTh, 00pa3yIolIre NoBepXHOCTeH. Tena BpaeHus:
IIIMH/IP, KOHYC, YCEUEHHBIA KOHYC, chepa, map. B3anMmHoe pacroioxeHue
cepsl U TIOCKOCTH, KacaTellbHas IIOCKOCTh K chepe. M300paskeHue Ten
BpallleHUs Ha MIIOCKOCTH. Pa3BépTka mumHapa u Konyca. CuMMeTpust cepsl 1
mapa.O0séM. OcHOBHBIECBOMCTBA0OBEMOBTEN. Teopema 00 00bEMe
IPSIMOYTOJIBHOTO TIapajuIeyIeuIe/ia U clieAcTBrs u3 He€. OObEM TpsiMOi U
HAKJIOHHOH MPU3MBI, IIWJIUH/IPA, MTUPaAMUIBI U KoHyca. O0BEM mapa u mapoBoro
CeTMEHTA.

KomMOuHanuu ten BpaieHrs 1 MHOTOTpaHHUKOB. [Ipu3ma, BiucanHas B HUJIUH/D,
onucaHHas okoJio muiuHapa. [lepeceuenue cdepsl U mapa ¢ mIoCKOCThIO.
Kacanue mapa u chepbl miockocThto. [[oHsITHE MHOTOTpAaHHUKA, OTTMCAHHOTO
ok0J10 cpepsl, chepbl, BMUCAHHON B MHOTOTPAHHUK UJIM TEJIO BPAIllCHHUS.

[Inomans MOBEPXHOCTH WWIMHAPA, KOHyca, IUIOMaab cdepbl U e€ yacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIANACH IMOBEPXHOCTEH
noaoOHeIx ¢uryp. IIpeoOpazoBanue momoOusi, romoreTus. PemeHue 3amad Ha
MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune cedeHnii MHOTOTPAHHUKOB U TEJI BPAILICHUSI: CEUCHUS IIMIIMHpA
(mapayuienTbHO U IEPIEHIUKYJIIPHO OCH), CEUCHUS KOHYyca (Tapasuie/ibHbIe
OCHOBAHHMIO M TIPOXOIAIITNE YepPe3 BEPIINHY), CEUCHUS I1apa, METOIbI TTIOCTPOCHUS
CCUCHHI: METO/ CJICIOB, METOJ/I BHYTPEHHETO MTPOCKTUPOBAHMS, METO/I TIEpEHOCA

CEKYIIEH TITIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IMPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApPHbIE, COHANPABJICHHBIE W IPOTUBOIIOJIOKHO
HaINpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [IeHCTBUS ¢ BEKTOPAMU: CI0KEHUE
Y BBIUATAHHME BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBOMCTBA CIOXKEHHSI BEKTOpOB. CBOMCTBA YMHOKEHHUSI BEKTOpA HA YHCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPBI. lIpU3HAK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamnenenunena. Teopema O paslnoKEHHMM BEKTOpa IO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpancTBe. Koopaumnatel BekTopa. CBs3b MEXIAy KOOpAMHATAMM BEKTOpa U



KOOpAMHATaMH TOYEK. YTOJ Mexay Bekropamu. CKalsgpHOE TMPOU3BEIACHUE
BEKTOPOB.

JIBUKeHHS B IPOCTPAHCTBE
JIBwxenus npoctpancTBa. Otobpaxkenus. JIBuxeHus u paBeHCTBO Guryp.Oodmue

CBOMCTBA JABWKECHUW. BUIbI IBM>KEHUI: MTapaIebHBIN EPEHOC, IEHTPAJIbHAS
CUMMETpHUS, 3epKabHasi CHMMETPHsI, TIOBOPOT BOKPYT mpsimoi. [IpeoOpazoBanus
nono6us. [psimas u cepa Diinepa.

HJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJEHHBI YPOBEHbB) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJIbTATBHI

1) rpaxxaanckoe BoCIIMTAHME:

c(OpPMUPOBAHHOCTH I'PAKJAHCKOM MO3ULIMK 00YYaIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOILIeCTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAyp TPaKIAHCKOro oOIIecTBa (BBIOOpPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C HX
GYyHKIUSIMHY ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOLJIOMY M HAaCTOSAIIEMY POCCHUNCKOW MAaTeMaTHKH, LIEHHOCTHOE OTHOLICHHUE K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKONM MaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJIb30BAHUE OTUX JOCTIDKCHHM B JAPYTUX HAyKax, TEXHOJOTHSX, chepax
YKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO IMOBEJIEHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTUKEHUN HAYKHM U JESITENbHOCTBbIO YYEHOrO, OCO3HAHHE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OYyAYyILIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]a4, PEIICHUN, PacCyKICHUH, BOCTIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCIeKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:



cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTHUYECKWe 3HAHUS B
MHTEpecax 3/10pOBOT0 U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3/IOPOBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTJIIbIXa, peryispHas (u3nuecKkass akTUBHOCTbh), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TpyAy, OCO3HAaHHWE ILIEHHOCTH TPYAOIO0OUs, HHTEpEC K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur U peanu3oBbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeéMaTH4YeCKOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYAaCTHUIO B PEIICHUU MTPAKTHUYECKUX 33/1a4 MaTEMaTUYECKOW HAPABICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

c(hOpPMUPOBAHHOCTh  AKOJOTMYECKONM KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COLIMATIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLIMATIBHOMN
Cpellbl, OCO3HAHHE TJI00ATIBHOIO XapakTepa SKOJOTUYECKUX MPOOIeM, OpUEHTALIHS
HAa TPUMEHEHHE MATeMAaTHYECKHMX 3HAHWM JUIsl penieHus 3ajgady B 00JacTu
OKPYXarUIEed Cpepl, IUIAHUPOBAHHUE IIOCTYIIKOB M OLEHKA HUX BO3MOXHBIX
MIOCJIEACTBUN JIJIS1 OKPYKAIOILEW CPeJIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

Cc(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©W  OOIIECTBEHHOM  MPAKTUKH, [MOHWMaHUE
MaTEeMaTUYeCKOW HayKd Kak cdepbl UYeIOBEUYECKOW MAESITENbHOCTH, JTAloOB €€
pa3BUTUS M 3HAYUMOCTH JUISl PA3BUTUA IMBWIM3AIMH, OBJIAJCHUE SI3BIKOM
MAaTEMATUKH W MaTeMaTUYE€CKOW KYJIbTYpOM KakK CpEICTBOM TNO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISAITH MPOEKTHYK) M MCCIEIOBATEINBCKYK) JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATHBI
Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble 1ornueckue a1efcTBU:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXAy TMOHATHSAMHU, (HOPMYIHPOBAThH
OTIpEJIEICHHs] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MpU3HAK KiaccudUKauy,
OCHOBaHWsI /711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (opMymupoBaTh U  TPEeOOpPa3OBBIBATH  CYKICHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;



BBISIBIIAITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUAX, MpearaTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUH;

JenaTh BBIBOABI C KCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHHH 10 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUYECKIX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, IPUBOIUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHUS U BHIBOJIbI;

BBIOMpaTh crnoco0 pemnieHus ydeOHOM 3amaud  (CpaBHUBATh HECKOJBKO
BApUMAHTOB  PEICHUSA, BbHIOMpATh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Bba3oBble uccienoBarebckue AeilCTBUS:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMmynaupoBaTh  BONPOCHl,  (GUKCUPYIOUIUME  MPOTUBOpEUYHEe,  MpoodsieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIIOTE3Y, apTyMEHTHPOBATH
CBOIO TTO3UIIAIO, MHCHHC,

MIPOBOJIUTH CAMOCTOSITEIIbHO CIJITAHUPOBAHHBIN IKCIICPUMEHT, UCCIICIOBAHMEC
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOTr0 00bEKTa, SIBJICHHS, TIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEeKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;

CaMOCTOSITeNIbHO (HOpPMYJIMPOBaTh OOOOIIEHUS U BBIBOJBI MO pe3ysbTaTaM
MPOBENCHHOTO  HAOMIONECHMS, HCCIECNOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TakKXKe BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH JAeUIINTHEI MHPOPMAIIUU, TAHHBIX, HEOOXOAUMBIX JJII OTBETA HA
BOIPOC U JJISI pEIICHUS 3a/1a4H;

BBIOMpATh MH(POPMAIHIO U3 UCTOYHUKOB PA3TUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HHEGOPMAIMIO Pa3IUYHBIX BHJIOB H
dbopm mpeacTaBiIeHuUs,

CTPYKTYPHPOBaTh MH(POPMAILIUIO, TPEIACTABIATh €€ B pa3IMYHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHdopMaIuu 1o CaMOCTOSATEIIEHO
chOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHMKaTHBHbIE YHHBeEpPCAJIbHbIE YueOHbIEe 1eiCTBUA
Oo0mmenue:
BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB CY)KI[GHI/IH B COOTBCTCTBHUU C YCJ'IOBI/IHMI/I nu
HEeaIMU  OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIP@XAaTh CBOIO TOYKY 3PCHHUS B



YCTHBIX M IIMCbMEHHBIX TEKCTaX, aBaTh IOSACHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHPOBATH IOJTYyYECHHBIN PE3yJIbTaT;

B X0Jle 00CYXJI€HHsI 3aJjaBaTh BONPOCHI IO CYIIECTBY OOCYKIaeMOMl TeMBbl,
npoOJieMbl, pelaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HALCJICHHbIE Ha IIOMCK
pelIeHus, COIOCTABIATh CBOM CYXKIEHUS C CYXKICHHAMM JPYTHX YYaCTHHKOB
nuanora, oOHapy>XUBaTh Pa3IMYUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH ¢opme
(GopMyIMpOBaTh Pa3HOIIACHS, CBOU BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a/1ayy, SKCIIEPUMEHTa, UCCIIEN0BaHus,
IPOEKTa, CaMOCTOSTENIBHO BBIOMpATh (opmar BBICTYIUIEHUS € YYETOM 3ajad
IPE3EHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranuzamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pEelIeHUs C
y4ETOM UMEIOIIMUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yU€TOM HOBOW MH(pOpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedyIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMONMPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa peuieHus
MaTeMaTUYECKOM 3a4auu;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJauH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJU U YCIOBUSIM, OOBSICHATH TPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eITEJILHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mNpU pelIeHHH Y4eOHBbIX 3ajay, NPUHUMATH Ieb COBMECTHOM
NEeSATEIbHOCTH, TMJIAHUPOBATh OPraHM3ALMI0 COBMECTHOW pPabOThI, pacnpeneisirh
BUJIbI pabOT, JIOTOBApWBATHCS, OOCYXJaTh TMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOMIEH;

y4acTBOBaTh B TPyHHoOBBIX (opMax paboThl (0OCykAeHUS, OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMbI» W HWHBIE), BBINOJHATH CBOI 4YacThb pabOThl H
KOOPAMHUPOBATH CBOU JCHCTBHUS C JIPYTMMHM YJIEHAMH KOMAH[IbI, OLICHHBAThH
KaueCTBO CBOEr0 BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICHCTBUSI.



HPEAMETHBIE PE3YJIBTATBI

K koniy 11 kiaccaoOyyaromuicst HAyYuTCs:

CBOOO/IHO OIEpUpPOBaTh MOHATHAMH, CBA3aHHBIMU C LUJIMHIPUYECKOH,
KOHMYECKOW U CEepUYeCKOll MOBEPXHOCTSIMHU, OOBSICHATH CIOCOOBI
HOJTyYEHUS;

OIEpUPOBATh MOHATHUAMHM, CBSI3aHHBIMH C TEJIAMH BPALICHUS: [IUIHHIPOM,
KOHYCOM, c(hepoii U mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSACHATH CIIOCOOBI OJIYYEHHSI TEJl BPAIICHUS;

KJIACCU(PUIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIYMCIIATh BEJMYMHBI 3JIEMEHTOB MHOIOTPAaHHUKOB W TE€J BpalllCHMS,
O00BEMBI U IO MOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJl BpAallCHUS,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

CBOOOJIHO OIEPUPOBATH MOHATHUSIMH, CBA3AHHBIMU C KOMOMHALIMSIMHU TeEJN
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCaHHAs B MHOTOTPAHHUK HJIA TEJIO
BpalICHUS;

BBIUUCIIATH COOTHOLIEHUS MEXY IUIOMIAIIMU MIOBEPXHOCTEW U 00bEMaMU
ITOJIOOHBIX TEI;

n300pakaTh u3y4aembie (UTYPHI, BBHIMIOIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHMSI TEJl BpaIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
NPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
YEpTEKax U PUCYHKAX;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;
BBIIIOJIHATHOIIEPALIUMHABEKTOPAMU;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JI€KaPTOBOW CHCTEME KOOP/IHMHAT;
pemarb reOMETPUYECKHE 3a/1a4M HA BBIYMCIECHUE YIVIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPANMHATHOTO METO/a MPU PEIICHUH;
CBOOOJTHO OMNEPUPOBATH TMOHSTHUSIMHU, CBSI3aHHBIMU C JIBUDKEHHEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHMUIA;

BBIMIOJHATh HM300paKEHUST MHOTOTPAHHUKOB M TEN BpallleHUs mpu
[IapajuIeIbHOM — IIEPEHOCE, LEHTPAIBbHOM CUMMETPHH, 3EPKAIBHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, IpeoOpa3oBaHus o 100us;



CTPOUTH CEUEHUS MHOTOTPAHHUKOB W TEJ BPAICHUS: CEUEHUS IIIMHIPA
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUYCHUS KOHYCa (MapalijieabHbIe
OCHOBAHUIO U IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 1Iapa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CIIEJ0B, METOH
BHYTPEHHETO IPOCKTUPOBAHMUSI, METOJI IEPEHOCA CEKYIIEH MJIOCKOCTH;
JTIOKa3bIBATHI€OMETPUUECKUCYTBEPIKICHUS;

NPUMEHATh TeoMeTpuueckre (akTbl I PEIICHHUS] CTEPEOMETPUUYECKUX
3a/1a4, MPEANoJaraloluX HECKOJbKO IIaroB peHIeHUsl, €CIU YCIOBHS
MPUMEHEHUS 3a]JIaHbl B IBHOM U HESIBHOM dopme;

pemarh 3aJadyd Ha JOKa3aTeJIbCTBO MAaTEMATHYECKUX OTHOIICHUN W
HaX0XJICHUE T€OMETPUUECKUX BEIUYUH;

MPUMEHSATh MPOTPAMMHEBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI [IPU PEIICHUN CTEPEOMETPUUECKUX 3a/aY;

OPUMEHSTh  TIOJIyYCHHbIC  3HAHUS  Ha  TIPAKTUKE:  CpPAaBHUBATh,
aHAJIM3UPOBATh U OIICHUBATH peajbHbIC CUTYAIINH, TPUMEHITh U3YUCHHBIC
MOHATUS, TEOPEMbI, CBOWCTBA B IMPOLECCE IOWUCKA  PEIICHUs
MaTeMaTH4ecKu  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
pealibHble CHUTYyallMd Ha S3bIKE T€OMETPHUHU, UCCIIEIOBATh MOCTPOCHHBIC
MOJEIN C UCIOJIb30BAHUEM T'€OMETPUUECKUX TMOHITUH U TEOpEM,
anmapara anreOpbl, pemarh NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
HAXOXKJIEHUEM T€OMETPUUYECKUX BEIUYNH;

UMETh TpeACTaBlieHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUS TE€OMETPHUHM Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHSI TEXHOJIOTUH.

TEMATHYECKOE IINTAHUPOBAHUE

11 KIIACC
Ne KoanuecrBouacon
DJICKTPOHHBIE
HaumenoBanuep
(undpossbie)
I a31ejoB U Bce  KonTposbHbIe IIpakTH4eckune
oOpa3oBaTe/ibHbIE
/ TEMIIPOrPaMMblI ro paboThI padoThI
pecypchl
n
I 5 https://urok.1c.ru/
OBTOpEHUE
P http://fcior.edu.ru
Huomnnp, 16 1 5 https://urok.1c.ru/
KOHYC, LIap.
https://urok.1c.ru/
Oo0nbembITeI. 17 1 5 )
http://fcior.edu.ru
BekTopsbl B 6 2 https://urok.1c.ru/



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

NPOCTPAHCTBE http://fcior.edu.ru

MeTtoa https://urok.1c.ru/
KOOP/AMHAT B 15 2 http://fcior.edu.ru
NPOCTPaHCTBeE. http://www.fipi.ru/

https://urok.1c.ru/

JABuKkeHus. 3 http://fcior.edu.ru
http://www.fipi.ru/

[ToBTOpEHME 9 3 https://urok.1c.ru/

O011ee KOJIMYECTBO
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https://urok.1c.ru/
http://fcior.edu.ru/
https://urok.1c.ru/
http://fcior.edu.ru/

ITOYPOYHOE IINTAHUPOBAHME 11 kaacc

n/n TeMma ypoka u Ha3BaHue pa3jea KounyecTBO 4acoB JJeKTpOoHHBIE (HU(PPOBBIE)
B¢ | KonTpoanb IpakTuyeckue JdaTranpoBenen o0pasosare:n
er | Hble padoThl | padoThHI us HBIC pecyperl
0
I'naBa 6. Huaunap, KkoHyc, map. 16
1 Huaunap. 1 http://school-collection.edu.ru/
2-3 | [1nomaas MOBEPXHOCTH IIWIMH/PA. 2 1 https://urok.lc.ru
http://www_fipi.ru/
4 Konyc. 1 https://interneturok.ru/
5 Y ceueHHbIH KoHyC. 1 http://school-collection.edu.ru/
6-7 | Ilmomaab MOBEPXHOCTH KOHYCA. 2 1 https://urok.1c.ru/
https://interneturok.ru/http://www.fipi.ru
8 Cdepa n map. 1 https://interneturok.ru/
9-10 | BzaumHoe pacnonoxeHue chepsl 2 1 https://urok.1c.ru/
U TJIOCKOCTH
VYpaBuenue chepsl.
11 KacarenbHast 10cKoCTh K cdepe 1 http://window.edu.ru/



http://school-collection.edu.ru/
https://interneturok.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/
https://interneturok.ru/
https://interneturok.ru/
https://interneturok.ru/
http://window.edu.ru/

12 [Tnomans chepsl. 1 http://school-collection.edu.ru/
13- | Pemenue 3ana4 no teme: «lunuaap, 2 https://interneturok.ru/
14 KOHYC, IIapy.
15 Kontpoabsnas padora Nel mo teme : 1
«umusap, KOHYC, mapy.
16 3averl «{ununap, KoHyC, Wapm». 1
I'maBa7. OO0beMbl Tell. 17
17- | O6beM npsSMOYTOIbHOTO 2 http://window.edu.ru/
18 napajuiejenumnesa.
19- | O6bem npsmoyronbHON mpu3mMbl. O0beM | 3 https://uchi.ru/
21 UUJIUHAPA.
22 O0beM HaKIIOHHOUN TPU3MBI. 1 http://window.edu.ru/
23 O0BemM TupamMubl. 1 http://school-collection.edu.ru/
24 Pemenne 3amau no reme : «O0BEMEBI 1 https://interneturok.ru/
TEI.
25 O0nem KoHyca. 1 http://window.edu.ru/
26 Permenue 3anau mo teme : «O0BEM TEN 1 https://uchi.ru/

BpaIuCcHUsD) .

https://foxford.ru/



http://school-collection.edu.ru/
https://interneturok.ru/
http://window.edu.ru/
https://uchi.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
https://interneturok.ru/
http://window.edu.ru/
https://uchi.ru/
https://foxford.ru/

27 O06bem mapa. 1 https://interneturok.ru/
28 O06beM apoBOro Ciosi, HIapOBOTO 1 https://uchi.ru/
CErMEHTa, IApOBOTO CEKTOPA.
29 [Tnomans chepsi. 1 http://window.edu.ru/
30- | Pewenue 3amau no teme: «O0beM mapa, | 2 https://uchi.ru/
31 wionaab chepb».
e (b p https://foxford.ru/
32 Koutpoabsnas padora Ne2 no teme: 1
«O0OBEMBI TEI.
33 3auer2 «OOBEMBI TEM. 1
I'a1. 4. BekTOpbI B IPOCTPAaHCTBE 6
34 [TonsiTvie BEKTOpa B IPOCTPAHCTBE 1 http://window.edu.ru/
https://foxford.ru/
35- | CioxeHHe ¥ BBIYUTaHUE BEKTOPOB. 2 http://school-collection.edu.ru/
36
YMHOKEHUE BEKTOPA Ha YUCIIO
37- | KommnanapHbie BEKTOPBI 2 https://uchi.ru/
38
39 | 3auér Ne 3 1
I'maBa 5. Mertoa KoopauHaT B 15

npocrpancrse. /ABukeHus.



https://interneturok.ru/
https://uchi.ru/
http://window.edu.ru/
https://uchi.ru/
https://foxford.ru/
http://window.edu.ru/
https://foxford.ru/
http://school-collection.edu.ru/
https://uchi.ru/

40- | [IpsmoyronpHasi CUCTEMa KOOPIUHAT B 2 http://window.edu.ru/
41 npocrpancTse. KoopauHaTtel BEKTOpa.
42 HelicTBUs HaJT BEKTOPAMHU. 1 https://interneturok.ru/
43- | CBs3b MEXKIy KOOpIUHATAMH BEKTOPOB U | 3 https://uchi.ru/
45 KoopauHaramu touek. [Ipocreiimue

3a/1a4¥ B KOOpIMHATAX.
46- | CkanspHOE IPOU3BEICHUE BEKTOPOB. 5 http://window.edu.ru/
50

https://foxford.ru/

51 KonTpoJsbHasi paGora Ne3 Metona 1

KOOPJAUHAT BIPOCTPAHCTBEY.
52- | JIBuxxeHus. 3 https://uchi.ru/
53- ,

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

54

3aKI04uTeIbHOEC NIOBTOPEHUE NPH 14

MOJArOTOBKE K HTOrOBOI aTTeCTAIIMHU

Mo reoMeTpuM
55- | Ilnanumerpus. Pemenue 3aganuii EI'D 5 http://window.edu.ru/
59
60- | Crepeomerpus. Pemenue 3agannii EI'D 4 http://window.edu.ru/http://school-
63 collection.edu.ru/
64 TecroBast KOHTpoJIbHAs paboTa 1



http://window.edu.ru/
https://interneturok.ru/
https://uchi.ru/
http://window.edu.ru/
https://foxford.ru/
https://uchi.ru/
http://school-collection.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
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O6o0maromue ypoku

https://uchi.ru/

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



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

YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
HPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA
Vyeonuk. 'eomerpust 10-11 ki, Aranacsu JI. C. u ap.
METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA
Metoauueckue pexkomenganuu. 10-11 kimaccst (k yueOnuky Artanacss JI. C. u
7p.)
HU®POBBIE OBPA30BATEJIBHBIE PECYPCbHI U PECYPCbI CETU
HUHTEPHET
http://www.fipi.ru/
http://www.ege.edu.ru/
http://resh.edu.ru/
math-ege.sdamgia.ru
https://urok.1c.ru/

http://fcior.edu.ru

['eomerpuueckuii moptan http://www.neive.by.ru/

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

https://interneturok.ru/

https://foxford.ru/


http://fcior.edu.ru/
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://school-collection.edu.ru/
https://interneturok.ru/
https://foxford.ru/

