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HOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
oO1ero oopa3zoBaHusi, Tak Kak 00eCreYMBaeT BO3MOXKHOCTh U3YUYECHUS JUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (QOpPMHPYEMOE  NpH  HU3YYEHUU
OOyYarOIIMMUCS TOHSITHUIHHBIX OCHOB I'€OMETPHUHU, NIPHU JI0KA3aTEeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONpPOBEpPraTh THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
buznyeckux 3aaay.

[lens ocBoeHus mporpaMmbl yueOHoro Kypea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTHE MHAWBUIYAIBHBIX CIIOCOOHOCTEW OOyyarommxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOeCleUYeHHUE  BO3MOXHOCTH  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIHOTO MPO(heCcCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOJIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 3alayaMy Kypca TE€OMETpUM Ha YriIyOJN€HHOM YpOBHE,
PaCHIMPSAIONIMMH M YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMupOBaHUE TMPEACTAaBICHUS O IMPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara o pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHE  YMEHHUS  BIAJETh  OCHOBHBIMM  TIOHATHUAMU O
IMPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
MIPOBEJICHUHN PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJETh METOJAaMHU J0Ka3aTebCTB M alTOPUTMOB
pelieHusi, yMeHus: UX MPUMEHATh, MPOBOJUTH J0KAa3aTelIbHbIE PACCYXKICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a7a4 U 3aJ1a4 C IPAKTHYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TPENCTaBICHUS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MaTEMAaTUUYECKUX YTBEPKICHUN U POJIM aKCHOMATUKH B TIPOBEACHUU
JeAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpPeca K U3YUCHHUIO TEOMETPUU;

dbopmupoBaHrue (DYHKIIMOHATEHON TPAaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUS pPaclo3HABaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYalMsIX W MPU U3YUECHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEpPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS TMOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 knmaccax sBisitorcs: «lIpsmMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BekTtopel W  KOOpAMHATHI B
IIPOCTPAHCTBEY, «/{BIKEHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YyMETh OIEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JUHUSM Y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyuenus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
POrpaMMbl, pacHpeleIEHHBIM MO TojaM OOy4YeHHSs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yTOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBLHBIM BOIPOCAM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO TO3BOJIAET OPraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TTOHATHSIMH M HABBIKAMH TTOCIICIOBATEIHLHO U MTOCTYMATEIIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOUUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHnmanud  oOydeHUs, IMOCTPOEHUS
VWHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMm, OOeCneyuTh yriayOJaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TPOAOKCHUIO HW3YYEHUS MATEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, obOecrneurBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 podeccCuoHaTbHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
oTBoauTCS B 11 Kitacce — 684acoB(2 yaca B HEAEIO)



COILEPKXAHUE OBYYEHMUAI.
11 KJIACC
Tena Bpamenus

[ToHsITHS: TUIMHAPUIECKAs TOBEPXHOCTh, KOHUYECKas TOBEPXHOCTH,
cepuueckas moBEepXHOCTh, 00pa3yrolue moBepxHocTeil. Tena BparieHus:
WIMHIP, KOHYC, yCeu€HHBINA KOHYC, cdepa, map. BzanMHoe pacnonoxxeHue
cdepbl U MII0CKOCTH, KacaTellbHas TIIOCKOCTh K cdepe. M3o0paxenue Ten
BpaIeHus Ha TNIOCKOCTH. Pa3BEpTka mumHapa u koHyca. CummeTpust chepsl U
mrapa.

O6bEM. OcHOBHBIE CBOMCTBAa 00bEMOB Tell. Teopema 00 00bEME MPAMOYTOIHHOTO
napajuieienuneaa u caeAcTBus u3 He€. O0bEM NpsIMO U HAKIIOHHOM MPU3MBI,
MUIMHAPA, TUPaMUIbl U KoHyca. O0BEM 11apa U apoBOTrO CErMeHTa.

KoMOuHaiuu Ten BpaieHrs 1 MHOTOTpaHHUKOB. [Ipru3ma, BucanHas B LAIUHID,
onucaHHas okoJio muiuHapa. [lepeceuenue cdepsl U mapa ¢ MmIoCKOCTHIO.
Kacanue mapa u chepbl miockocThio. [[IoHSITHE MHOTOTpaHHUKA, OTTMCAHHOTO
oko0J10 cpepsl, chepbl, BMUCAHHON B MHOTOTPAHHUK WJIM TEJIO BPAIllCHHUS.

[Tnomank MOBEpPXHOCTH IWIMHIpA, KOHyca, Iuiomanb chepsl m e€ dacrei.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOIIAACH IMOBEPXHOCTEH
noaoOHbIx ¢uryp. IIpeoOpazoBanue momoOus, roMmoreTus. PelmieHuwe 3amad Ha
TUTOCKOCTH C UCIOJIb30BAHUEM CTEPEOMETPUICCKUX METOJIOB.

[TocTpoenue cedeHuit MHOTOTPAHHUKOB U TEJ BPAIICHHsI: CEUCHUSI IIUJIUHpA
(mapayuienTbHO U IEPIEHIUKYJIIPHO OCH), CEUCHUsI KOHYCa (Mapasuie/ibHbIC
OCHOBAHHMIO M TIPOXOIAIINE YepPEe3 BEPIINHY), CEUCHUS I1apa, METOIbI TOCTPOCHUS
CEUYCHHI: METO/ CJIEIOB, METO/I BHYTPEHHETO MTPOCKTUPOBAHMS, METOJ] TIEpEHOCA

CEKYyIIEH TIIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJEBOW BEKTOP, JIMHA HEHYJEBOTO
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIE, COHANPABJICHHBIE MW  IPOTUBOIIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [IeHCTBUS ¢ BEKTOpPAMU: CI0KEHUE
Y BBIUATAHHME BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBOMCTBA CIOXKEHHSI BEKTOpOB. CBOMCTBA YMHOKEHHUSI BEKTOpA HA YHCIIO.
[ToHsTe KOMIUTaHApHBIE BEKTOpBI. lIpuM3HAK KOMIIIAHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pasioKEHUM BEKTOpAa IO TpEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cucrtema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBs3b MEXIAy KOOpAMHATAMHM BEKTOpa U



KOOpAMHATaMH TOYEK. YTOJN MEXIy BekTopamu. CKalsgpHOE MPOU3BEIACHUE
BEKTOPOB.

JIBUKeHHS B POCTPAHCTBE
JIBkenus npoctpancTBa. Otobpaxkenus. JIBuxeHus: U paBeHCTBO Guryp.Oomue

CBOMCTBA JABWKECHUW. BUIbI IBMKEHUN: MTAPAIJIENBHBIN IEPEHOC, LIEHTPAJIbHAS
CUMMETPHUS, 3€pKajbHasi CHMMETPHS, TOBOPOT BOKPYT npsiMoid. [IpeoOpa3zoBanus
nono6us. [psimas u chepa Ditnepa.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YTJIYBJEHHBIN YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJIbTATBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk akTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUWCKOro  oOILIecTBa,  MPEACTaBICHUE O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHIA,
NpoIEAYp TPaKIAHCKOrO o0OIIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKIUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
MIPOLUIOMY M HACTOSIIEMY POCCUWCKOW MATEMATHMKH, EHHOCTHOE OTHOLIEHHE K
JOCTHXKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTH
HPAaBCTBEHHOI'0 CO3HAHUs, 3TUYECKOTO IMOBEJACHHUS, CBS3aHHOIO C IPAKTUUYECKUM
MIPUMEHCHUEM JOCTW)KCHUW HAYKH U JICSITEIBHOCTBIO Y4YE€HOrO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyILIEro;

4) acTeTHYeCcKOe BOCIUTAHME:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAs OSCTETUKY MAaTeMaTH4YECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXICHHUM, BOCTIPUUMYUBOCTh
K MaT€MaTUYECKHUM aCIIeKTaM pa3JIMuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:



cOPMHPOBAHHOCTh, yMEHHSI TMPUMEHSATH MAaTeMAaTUYeCKHe 3HAHUS B
WHTEpecax 3I0pOBOTo 1 0€30MacHOr0 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHHE K
CBOEMY 3JIOPOBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTbH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TPydy, OCO3HAaHWE IICHHOCTH TPYAOTIOOWsS, HHTEpEC K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymeir mnpodeccur U peanu3oBbIBATb COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3oBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYAaCTHUIO B PEIICHUU TPAKTUYECKUX 3a]1a4 MaTeMaTHYECKON HAIPaBJICHHOCTH;

7) 3K0J10THYECKOe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYypbl, TOHUMAHHUE BIIMUSHUS
COLMAIIBHO-YKOHOMHYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOAHON M COLMATBHOM
Cpebl, OCO3HaHUE II00aIbHOTO XapaKTepa dKOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
HAa TPUMEHEHHE MATeMAaTHYeCKUX 3HAHWM [JIs peuieHust 3agad B 00J1acTu
OKpYXaroUIed Cpeapl, IUIAHUPOBAHHUE IIOCTYNIKOB M OLEHKM HMX BO3MOYKHBIX
MOCIICICTBUI [T OKPY’KAIOIIEH CPEBI;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPaKTUKH, IOHUMaHUE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeIbHOCTH, ATAaroB €€
pPa3BUTUSL M 3HAYUMOCTH JUISl PA3BUTHUA IMBWIM3AIMH, OBJIAJCHUE SI3BIKOM
MAaTEMATUKH W MaTeMaTUYE€CKOW KYJIbTYpOM KakK CpEICTBOM TNO3HAHUS MHpA,
TOTOBHOCTh OCYLUECTBJISATh MNPOEKTHYK) M UCCIEAOBATEIBCKYK JEATEIBHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI
ITo3HaBaTe/ibHBIC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jijornueckue JaeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYLIECCTBEHHBIE IMPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSATHUM, OTHOIICHUH MEXIy TMOHIATHSAMH, (DOPMyIUPOBATH
oTpeieSIeHUs TIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(puKaiuy,
OCHOBAHUS JiJIsI 0000IIESHHS M CPAaBHESHHSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMymupoBaTh U  TPEOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YaACTHBIE U OOIIHE, YCIOBHBIE;



BBISIBIIAITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHNI;

JenaTh BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

MPOBOJNUTH CAMOCTOSATEIBHO JI0KA3aTEeIhCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, IPUBOIUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemnieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEIICHUSA, BbHIOMpATh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSITENILHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarebcKue AeiCTBUS:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIENOBATEILCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIUE  MPOTHUBOpEUUE,  MpodiieMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTH THUMOTE3Yy, apTyMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

POBOJUTH CAMOCTOSTEIBHO CIUTAHUPOBAHHBIN IKCIEPUMEHT, UCCIIEIOBAHHE
[0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTEeMaTUYECKOT0 0OBEKTa, SIBICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;

CaMOCTOSITENIbHO (OpMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OICHHWBATh  JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TIPOIECCa, a TaKXKE BbHIIBUTATH
MPEATNOJIOKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undpopmaunmeii:

BBISIBIIATH JAeUIINTHI MHPOPMAIIUU, TAHHBIX, HEOOXOAUMBIX JJII OTBETA HA
BOIPOC U JJIsI pEIICHUS 3a/1auH;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh WHEGOPMAIMIO PaA3TUYHBIX BHJIIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPHPOBaTh MH(POPMAIIUIO, TPEIACTABIATh, €€ B pa3IMYHBIX (popmax,
WJUTIOCTPUPOBATH Tpadrueck;

OIICHUBATh HaAEKHOCTD uHbopMaIun o CaMOCTOSITEIIEHO
c(hOpPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHbIE YHHBeEpPCAJIbHbIE YueOHbIEe 1eiCTBUSA
O0menue:
BOCIIpUHUMATL U (bOpMYHHpOBaTB Cy}K,[[eHI/If{ B COOTBCTCTBHUHU C YCJ'IOBI/IHMI/I )41
IeJIsIMHU O6H_ICHI/I$I, SICHO, TOYHO, rpaMOTHO BBIpa)KaTB CBOIO TO‘{Ky 3peHI/I$I B



YCTHBIX M NHACBbMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS MO XOAYy PELICHUs 3a/1a4H,
KOMMEHTUPOBATh NIOJIYYCHHBIN PE3YJIbTAT;

B X0JI€ OOCYXXJIEHHS 3a/1aBaTh BOIMPOCHI MO CYLIECTBY OOCYXIAE€MOMl TEMBI,
npoOJemMbl, pellaeMol 3a7add, BBICKA3bIBATh WJICH, HAIIEJICHHbIE Ha TIOHMCK
pELIEHHUSI, COMOCTABISATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh PAa3jIMYMe W CXOICTBO TMO3WIMNA, B KOPPEKTHOU (opme
(dbopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

MPEACTABIATh PE3YIBTATHl PEUICHUS 33/1a4d, SKCIIEPUMEHTA, UCCIEIOBAHUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (POpMaAT BBICTYIUIGHHS C YYETOM 3ajay
MPE3EHTAllUU U OCOOEHHOCTEH ayTUTOPHUH.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

Camoopranusamnus:

COCTaBJISITh ILJIaH, AJITOPUTM PEIICHUS 3a/1a4i, BRIOUPATh CIIOCOO pelIeHus C
y4ETOM UMEIOIIMUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTHUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yU€TOM HOBOW MH(pOpMAIUH.

CaMOKOHTPOJIb, SMOUMOHAJbHBIN HHTEJJIEKT:

BIAJ€Th HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
crnoco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS MpOIEcca M Pe3ysbTara PEHICHUs
MaTeMaTUYECKOM 3aJauu;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUU 33]a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEU U YCIOBUIM, OOBSICHATh MPUUUHBI
JIOCTUKEHUS WM HEJOCTUXKEHUS PE3yJIbTaTOB JEATEIHbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITEJILHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYILECTBA KOMAHIAHOW U WHIUBUIYATBHOU
paboThl MpU pelieHUd YYeOHBIX 3a7ay, MPUHUMATH I1eJIb COBMECTHOM
NeSATEIbHOCTH, TJIAHUPOBATh OPTaHM3ALMI0 COBMECTHOW pabOThI, pacrpeneiarh
BUJIbI pabOT, JIOTOBAapWBATHCS, OOCYXAaTh IMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOMIEH;

y4acTBOBaTh B TPyHNOBBIX (opMax paldoThl (00CyXaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE€ IITYPMBD)» M HHBIC), BBIMIOJHATH CBOK 4YacTh pabOTBHl U
KOOPAMHUPOBATH CBOU JCHCTBHUS C JIPYTMMHM YJIEHAMH KOMAH[IbI, OLICHHBATh
KaueCTBO CBOETO BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICHCTBUS.



HPEIMETHBIE PE3YJIBTATBI

K koniy 11 kiacca o0yyaronuiicss HAyquTCs:

CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IMJIMHIPUYECKOM,
KOHUYECKOM U cdepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYECHUS;

OIEpUPOBATh MOHATHUAMM, CBSI3aHHBIMH C TEJIAMH BPALICHUS: [IUIHHIPOM,
KOHYyCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAp, KOHYC, cdepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHHS TEJ BPAICHHUS;

KJIacCU(PUIIMPOBATh B3aUMHOE PaCIOokKeHue chephl U MIIOCKOCTH;
BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOIOTPAaHHUKOB W TE€J BpalllCHMS,
O00BEMBI U IUIOIIAJU MOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJ BpAIlCHMUS,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOpMYIL;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBA3AHHBIMH C KOMOMHALIMSIMU TEIN
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B cdepy H
ONMMCAHHBIA OKOJIO c(ephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJIO
BpalICHUS;

BBIUUCIIATH COOTHOLIEHUS MEXy IUIOIIAIIMU IOBEPXHOCTEW U 00bEMaMU
ITOJIOOHBIX TEI;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUYECHHMS TeJl BpalllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MpPeoOpa3oBbIBATH HHPOPMALMIO O
NPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MNpeACTaBICHHYIO Ha
4epTekax U pUCyHKax;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH OIIEpaIMU HaJl BEKTOPaAMH;

3a/1aBaTh INIOCKOCTh YPABHEHHMEM B JIEKaPTOBOM CUCTEME KOOPJIUHAT;
pemarb reOMETPUYECKHE 3a/1a4l Ha BBIYMCIIEHUE YIVIOB MEXKY MPSMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPANMHATHOTO METOa MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATHSMHU, CBSI3AHHBIMU C JIBUDKEHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHUN;

BBIMOJHATh HM300paKEHUST MHOTOTPAHHUKOB M TEN BpallleHUs Npu
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3EPKAIBHON
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00HS;



CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHHS LWIMH]IPA
(mapayuienbHO U NEPHEHIUKYIISIPHO OCH), CEUCHUSI KOHYyca (TapajuieNibHbIe
OCHOBAHUIO Y TIPOXOSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CIIE0B, METOH
BHYTPEHHETO IPOCKTUPOBAHUSI, METO]I IEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSATh TeoMeTpuueckue (HakThl JJISl PEHICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloIINX HECKOJIBKO IIaroB pEIICHUS, €CIH YCJIOBUS
NPUMEHEHUS 3a/IaHbl B IBHOM U HESIBHOU (opme;

pemaTth 3ajJlaud Ha JI0Ka3aTeJbCTBO MAaTEMaTHYECKUX OTHOUIEHUW U
HaX0XJICHUE TEOMETPUUECKUX BEITUYUH;

MPUMEHSITh MPOTPAMMHBIE CPEJCTBA M AIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CUCTEMBI [IPU PEIICHUN CTEPEOMETPUUECKUX 3a/aY;

NPUMEHSTh  TOJYYEHHbIE 3HAaHUWA HA  MPAKTUKE:  CPAaBHHUBATb,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYal[UU, IPUMEHATh U3YUCHHBIE
MOHATHS, TEOPEMBbI, CBOWCTBA B IMPOLECCE IOWUCKA  PEIICHUs
MaTeMaTH4ecKu  COPMYJHUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
peajbHbIe CHUTYallMM Ha SI3bIKE T'€OMETPHUH, HCCIEI0BAaTh MOCTPOCHHBIC
MOJEIN C UCIOJIb30BAHUEM T'€OMETPUUYECKUX TMOHSITUH UM TEOPEM,
anmapara anreOpbl, pemarh NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
HaX0>XXJICHUEM F€OMETPUUECKHUX BEJINYUH,;

UMETh TpeACTaBlieHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUS TE€OMETPUHM Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
pa3iesioB U TEM Konrpoasnsie  Ilpakruyeckue
n/n Bcero o0pa3oBarte/ibHbIE
NPOrpamMMblI padoThI paboThI
pecypchl
| o 5 https://urok.1c.ru/
OBTOpPEHHUE
p http://fcior.edu.ru
2 Huauaap, 16 1 5 https://urok.1c.ru/
KOHYC, 1Iap.
https://urok.1c.ru
3 O0Bembl TeJI. 17 1 5 ps:// . L
http://fcior.edu.ru
4 BekTopsl B 6 5 https://urok.1c.ru/
MPOCTPAHCTBE http://fcior.edu.ru
Meton https://urok.1c.ru/
5 KOOpPAWHAT B 15 1 2 http://fcior.edu.ru
NMPOCTPAHCTBE. http://www fipi.ru/
https://urok.1c.ru/
6 JIBHKeHHS. 3 http://fcior.edu.ru
http://www fipi.ru/
7 [ToBTOpEHUE 9 1 3 https://urok.1c.ru/
OO11ee KOIUYECTBO
68 4 17
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IIJIAHUPOBAHHUE 11 knacc

n/n TeMa ypoka u Ha3BaHuUe pa3jea KounyecTBo 4yacoB JyekTpoHHbIE (HU(PPOBBIE)

B¢ | Konrpoanb IIpakTH4eckue HMara obpasosare:n

HbIE pecypchbl

er | Hple padoTnel | padoThl NpOBe/leHus!

0
1 Hunusap. 1 1.09.2023 http://school-collection.edu.ru/
2 [Inomanp MoBepXHOCTU HUIMHIPA. 1 2.09.2023 https://urok.1lc.ru

http://www fipi.ru/
3 [Tmomane MOBEpXHOCTU LUITUHIPA. 1 8.09.2023
4 Konyc. 1 9.09.2023 https://interneturok.ru/
5 Y cedeHHBIH KOHYC. 1 15.09.2023 http://school-collection.edu.ru/
6 [Imomans MOoBEpXHOCTH KOHYCA. 1 1 16.09.2023 https://urok.1c.ru/
https://interneturok.ru/http://www.fipi.ru
7 [Imomane MOBEpXHOCTH KOHYCA. 1 22.09.2023
8 Cdepa u map. 1 23.09.2023 https://interneturok.ru/
9 B3aumnoe pacnionoxenue chepsl 29.09.2023
10 B3anmHoe pacnionoxxenue cepsl 1 1 30.09.2023 https://urok.1c.ru/
Y TUIOCKOCTH. Y paBHEHHE C(ephl.

11 KacarenpHas mmockocTts k cdepe 1 6.10.2023 http://window.edu.ru/
12 [Tnomane chepsrl. 1 7.10.2023 http://school-collection.edu.ru/




13 Pemenue 3agau no reme: «{ununnp, 13.10.2023 https://interneturok.ru/
KOHYC, IIapy».
14 Pewenne 3anau o reme: «unmunnp, 14.10.2023
KOHYC, IIapy».
15 Konrpoasnas padora Nel no teme : 20.10.2023
«unuuap, KoHyc, map».
16 3avet] «unuHap, KOHYC, MIAp». 21.10.2023
17 O0BeM IPSIMOYTOJILHOTO 27.10.2023
napasuiesienumnena.
18 O0BeM npsMOYroJIbHOTO 10.11.2023 http://window.edu.ru/
napasuiesienunena.
19 O06beM mpsMoyronbHON Tpu3mMbl. O0beM 11.11.2023 https://uchi.ru/
HUIHH]IPA.
20 O06beM mpsMoyronbHOi mpu3mMbl. O0beM 17.11.2023
UIHH]IPA.
21 O06beM npsmoyroiabHON Ipu3Mbl. O0beM 18.11.2023
UIHH]IPA.
22 O0beM HaKIIOHHOUN MPU3MBI. 24.11.2023 http://window.edu.ru/
23 O0BbeM TUpaMHIB. 25.11.2023 http://school-collection.edu.ru/
24 Pemenue 3anau no teme : «OO6beMbI 1.12.2023 https://interneturok.ru/
TEI».
25 O0mnem KoHyca. 2.12.2023 http://window.edu.ru/




26 Perenue 3anau nmo teme : «O0BEM TEN 8.12.2023 https://uchi.ru/
BpalllCHU: . https://foxford.ru/

27 O6beMm mapa. 9.12.2023 https://interneturok.ru/

28 O0BbeM IIapOBOTO CJI0sI, IIIAPOBOTO 15.12.2023 https://uchi.ru/
CErMEHTa, IApOBOTO CEKTOPA.

29 [Tnomans chepsl. 16.12.2023 http://window.edu.ru/

30 Pemenne 3amau mo reme: «O0BeM mmapa, 22.12.2023 https://uchi.ru/
wionaab chepb». https://foxford.ru/

31 Pemenue 3anay no teme: «O6beM 11apa, 23.12.2023
I0IIab Cheph».

32 KonTposbHas padora Ne2 no teme: 29.12.2023
«O0BEMBI TEIY.

33 3auet2 «O0BEMBI TEI. 30.12.2023

34 | IlonsiTHE BEKTOpa B IIPOCTPAHCTBE 12.01.2024 http://window.edu.ru/

https://foxford.ru/

35 CroxeHue ¥ BEIUUTAHUE BEKTOPOB. 13.01.2024 http://school-collection.edu.ru/
YMHOKEHUE BEKTOpa Ha YUCIIO

36 CI0’)keHHEe U BBIYUTAHUE BEKTOPOB. 19.01.2024

YMHOXKEHHE BCKTOpAa Ha YHCJIO




37 KomrtanapHbie BEKTOPBI 20.01.2024 https://uchi.ru/
38 Komnianapubie BEKTOpbI 26.01.2024
39 3auét Ne 3 27.01.2024
40 [IpsamoyrosibHasg cucTeMa KOOpJUHAT B 2.02.2024
npoctpanctse. KoopauHaTel BeKTOpa.
41 [IpsamoyrosibHasg cucteMa KOOpJUHAT B 3.02.2024
npoctpanctBe. KoopauHaTel BeKTOpa.
42 JlelicTBUA HaJ BEKTOPAMH. 9.02.2024
43 CBsI3b MEX1y KOOpAMHATAMU BEKTOPOB U 10.02.2024 http://window.edu.ru/
KoopauHatamu Touek. [Ipocteitmue
3a/1aud B KOOpJAMHATAX.
44 CBs13b MEXy KOOpJIMHATaMU BEKTOPOB U 16.02.2024
KoopauHartamu Touek. [Ipocreimue
3a/1a4d B KOOpJAMHATAX.
45 CBs13b MEX1y KOOpJIMHATAMH BEKTOPOB U 17.02.2024 https://interneturok.ru/
KoopauHaramu Touek. [Ipocreiimme
3a/1a4d B KOOpJAMHATAX.
46 CKaJIipHOE MTPOU3BEICHUE BEKTOPOB. 23.02.2024 https://uchi.ru/
47 CxansapHOe NMPOU3BEICHUE BEKTOPOB. 24.02.2024
48 CxansapHOe NMPOU3BEICHUE BEKTOPOB. 1.03.2024




49 CxkanspHoe MPOU3BEICHUE BEKTOPOB. 2.03.2024 http://window.edu.ru/
https://foxford.ru/

50 CkansipHo€ MpOU3BE/ICHUE BEKTOPOB. 8.03.2024

51 KonTpoubnas pabora Ne3 Metoxa 9.03.2024

KOOPIAMHAT B MPOCTPAHCTBEY.

52 JBu>xeHus. 15.03.2024

53 JIBrokeHus. 16.03.2024

54 JIBrokeHUs. 22.03.2024

55 [Tnanumerpus. Pemenue 3ananuii EI'D 23.03.2024

56 [Tnanumerpus. Pemenue 3ananuii EI'D 5.04.2024

57 [Tnanumerpus. Pemenne 3amanuii EI'D 6.04.2024 https://uchi.ru/
http://school-collection.edu.ru/

58 [Tnanumerpus. Pemenue 3anannii EI'D 12.04.2024

59 [Tnanumerpus. Pemenue 3ananuii EI'D 13.04.2024 http://window.edu.ru/

60 Crepeomerpus. Pemenue 3ananuii EI'D 19.04.2024

61 Crepeometpus. Pemenue 3ananuit EI'D 20.04.2024

62 Crepeometpus. Pemenue 3ananuit EI'D 26.04.2024




63 Crepeometpus. Pemenue 3aganuii EI'D 27.04.2024

64 TecroBast KOHTpoJIbHAs paboTa 3.05.2024 http://window.edu.ru/http://school-
collection.edu.ru/

65 O6o0maromue ypoku 4.05.2024

66 O06o01armue ypoku 10.05.2024 https://uchi.ru/
http://school-collection.edu.ru/

67 O06o06maromue ypoku 11.05.2024

O06o06maromue ypoku 17.05.2024
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA
VYyeobnuk. 'eomerpust 10-11 k. Atanacsu JI. C. u ap.
METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Metoauueckue pexkomenganuu. 10-11 kimaccst (k yueOnuky Artanacss JI. C. u
7p.)
HU®POBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPCbBI CETU
HUHTEPHET
http://www.fipi.ru/
http://www.ege.edu.ru/
http://resh.edu.ru/
math-ege.sdamgia.ru
https://urok.lc.ru/

http://fcior.edu.ru

I'eomerpuueckuii mopran http://www.neive.by.ru/

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

https://interneturok.ru/

https://foxford.ru/



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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