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HOACHUTEJBHASA 3AIINCKA

['eomeTpus sABIsSETCS OJHUM U3 OA30BBIX KYpCOB Ha YPOBHE CPEJHETO OOIIETO
oOpa3oBaHMs, TaK KaK O0OECII€YMBAET BO3MOXHOCTb H3YyYEHHUS JUCLUIUINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe NpHU  HU3YYEHUU
0Oy4aIOIUMHUCS TMOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUI MPHU PEIICHHMU F€OMETPUYECKHUX
3aa4, YMEHME BBIIBUIAaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSI IIPY PELICHUM 337]a4 €CTECTBEHHO-HAy4YHOI'O0 LHKJIA, B YaCTHOCTHU
¢uznueckux 3aaay.

[lenas ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomeTtpus» Ha yriayOaéHHOM
YPOBHE — pa3BUTUE MHAMBUAYAJIbHBIX CHOCOOHOCTEM O0Oydaromuxcsi Mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISAIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUYECKUX 3HaHMM W JIEeHCTBUH,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEIIHOTO MPO(EeCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BaHUEM MATEMATUKHU.

[IppopuTeTHBIMU 3alayaMy Kypca T€OMETpUU Ha YIIIyOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NpeJICTaBIEHUsI O T€OMETPUHM KaK YaCTH MUPOBOW KYJIBTYPhI U
(bopMHpOBaHKUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dopMupOBaHUE TMPEACTAaBICHUS O NPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIAIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SABJICHUS OKPYKAKOLIET0 MUPA, 3HAHUE NOHIATUIHOTO anmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHpOBaHHE  yYMEHUS  BIAJETh  OCHOBHBIMU  MOHATUAMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMya M yMEHHE HX MPUMEHSATh, YMEHHUS JO0Ka3blBaTh TEOPEMbl M HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1ay;

(dbopMUpOBaHKE YMEHHUS PACIIO3HABATh HA YEPTEkKaxX, MOJEISAX U B pealbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOKHOCTH aKCMOMATHUYECKOTO MOCTPOCHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMUpOBaHHE yMEHMs BIIAJETh METOAAMH JI0Ka3aTeIbCTB M aJrOPUTMOB
pELIeHUs, YMEHUSI UX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYXICHHS B

X0 peaiCHuA CTCPCOMETPHUUCCKHUX 3aaad U 3aa4 C IIPAKTUHICCKUM COACPKAHHUCM,
2



dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUU MaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCMOMATHUKH B ITPOBEJACHUU
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE U COBEPIICHCTBOBAHUE HWHTEJUICKTYaJIbHBIX UM  TBOPYECKHUX
CIIOCOOHOCTEW 00yJarONIMXCsl, TO3HABATEILHON aKTHBHOCTH, MCCIICOBATEIHCKUAX
YMEHHM, KpUTUYHOCTH MBIIIJICHUS, UHTEpPECca K U3YUCHHIO T€OMETPHUH;

dopMupoBanre (PyHKIIMOHAIBHON TPAaMOTHOCTH, PEJIEBAHTHON T€OMETpPUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, UCCJIEIOBAHUS TMOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COJIEpXKATEeIbHBIMU JMHUSAMU y4eOHOTO Kypca «I'eomeTpus» B
10-11 «xmaccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
IPOCTPAHCTBEY, «J{BHIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TtpebGoBaHUE «YMETh OINEPUPOBATH
HNOHATHUSAMUY», PEIIEBAHTHBIMM T'€OMETPUM Ha YIiayOlIEHHOM YpOBHE OOyueHUsS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHHUAM y4eOHOTO Kypca, a
bopMHpOBaHHWE JIOTMYECKUX YMEHHUI  pacmpenensercs He  TOJBKO IO
CoJIep>KaTeNIbHBIM JIMHUSM, HO M 10 rogam oOyuenus. Coaep:kaHue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOi padoueit
IpOrpaMMBbl, paclpeAeNEéHHbIM MO TojaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCaM O0yUaroIIuecs
oOpamanuch HEOJAHOKPAaTHO. JTO MO3BOJSET OPraHU30BaTh  OBJAJICHUE
reOMETPUYECKUMHU NOHATUSAMHU U HaBbIKAMU TIOCJIEI0BATENbHO U MOCTYNATEIbHO, C
COOJII0JIEHNEM MPUHIIAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUYECKUX MPEICTABICHUN 00YyYarOUXCs, pACILIUPSS U YIIIyOJIss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3HU.

[Tepexon K M3y4EeHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MO3BOJISIET:

co3gath ycioBus g auddepeHnmanud  o0ydeHHs, TOCTPOCHHS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, OOeCleyuTh yriayOnEHHOe
U3y4eHHE T€OMETPUHU KaK COCTaBJISAIoNIeH yueOHOoro npeamera «MareMaTukay;

MOJITOTOBUTH OOYYAIONMIMXCA K TPOJODKEHUIO H3YYCHHsS] MAaTeMaTUKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHOro kypca «['eomerpusi» Ha yriyOJI€HHOM YpOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 yaca (3 yaca B Heaento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



IINTAHUPYEMBIE PE3YJIBTATbBI

JINYHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS MPOrPaMMbl Y4EOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnmuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocss Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
npolenyp TpaxJaHckoro ooOiiecTtBa (BBIOOpPHI, OMNPOCHI W TpP.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
IIPOLJIOMY Y HACTOSALIEMY POCCUMCKOW MAaTEMAaTUKU, IEHHOCTHBIM OTHOLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO IOBEICHMUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMUBOrO OyaylIero.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIIOUYAS ICTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusuyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
WHTEpecax 37J0pOBOTO U 6e30macHoro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03/J0POBUTEIBHOU
JEATEIBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYyJIy, OCO3HAHWUEM IIEHHOCTH TPYIOJIOOMS; WHTEPECOM K
pasnmuuHbIM  chepaM  MPOPECCHOHAIBHON  JCATCIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€ TMPWIOKEHUSIMU, YMEHHUEM COBEpIIATh OCO3HAHHBIN BHIOOP
Oynymeir mnpodeccnr W peannu3oBbBIBaTh COOCTBEHHBIC >KHU3HECHHBIC TLIAHBI;
TOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MaTeMaTUYeCKOMY OOpa30BaHUIO U
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caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIYeCKO€e BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbHI, IOHUMAHHEM BIIUSHHUS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HaHWEM TJ00aJTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00JaCTH  OKpY’)KaroIICH Cpeabl, IUIAaHUPOBAHMS ITOCTYIIKOB M OIEHKH HX
BO3MOYKHBIX ITOCJICICTBHH ISl OKPYKAIOIEH CPeJIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl UYEIOBCUYCCKOW JCSITCIBHOCTH, ITAloB €€
pPa3BUTHUSI M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3AIMH; OBJAJCHUEM S3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHIUBUyaJIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATbBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbI Y4eOHOTO IpeaMeTra
«MaremaTHka» XapaKTCPHU3YIOTCS OBJIaJICHUEM YHHUBEPCaTbHBIMU
NO3HAGAMENbHBIMU  OCLICMBUSMU,  VHUBCPCAIbHLIMU — KOMMYHUKAMUGHLIMU
0eliCmBUsIMU, YHUBEPCATbHBIMU Pe2YISIMUBHBIMU OCUCMEUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS (0C8OeHUE
Memoo08  NO3HAHUSA — OKpYyCcaowe2o  mMupa,  NpuMeHeHue  J102U4ecKux,
uccie008amenbeKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABJIATH M XapaKTEPH30BaTh CYIIECCTBEHHBIC MIPU3HAKA MAaTEMAaTHYCCKUX
OOBCKTOB, IMOHATHH, OTHOIICHHA MEXAYy HOHATHIMH, (DOPMYIHpPOBATH
ONpe/eTICHUS] TOHATHUW; YCTaHABJIMBATh CYIICCTBCHHBIH  TPH3HAK
KJaccu(ukanmy, OCHOBAaHUSA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPHHHUMATh, (OPMYJIUPOBATH W  NPeoOpPa3OBbIBATh  CYXKICHUS:
YTBEPIUTEIIbHBIC W OTPUIIATEIbHBIC, CAWHWYHBIC, YacCTHBICE WM OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MAaTEMaTHYCCKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3W W
NPOTUBOpEYMS B (pakTaxX, JaHHBIX, HAOJIOJCHUSAX U YTBEPIKICHHSIX;
npeajiaratb  KPUTEPUU  JJI  BBISIBJICHHS ~ 3aKOHOMEPHOCTCH WM
MIPOTHUBOPEUHNIL;



JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKJIFOUEHHI 110 aHAJIOTUH;
IIPOBOAUTH CaMOCTOATEIIBHO J0Ka3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPXKACHUN (IIpsIMBbIE U OT IPOTHUBHOTO), BHICTPAUBATh apTyMEHTALIHIO,
IPUBOJUTH NPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KIEHUS U BBIBOJBL;

BBIOMpATh croco0 penieHus ydyeOHOW 3agauu (CpaBHHUBAThb HECKOJIBKO
BApUAaHTOB peEUICHMs], BbIOMpaTh HaubOoyee MNOAXOASAIUNA C YUYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCIT0JIb30BaTh BOMPOCHI KaK MCCIIEIOBATENbCKU MHCTPYMEHT IMO3HAHMS,
dbopMynupoBaTh BOIPOCH], (UKCHUPYIOLIKME IPOTUBOpEUYUE, MpodIeMy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHOe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOATENIEHO CIUTaHUPOBAHHBIH HKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ECKOIro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBISBICHUIO 3aBHCHUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITENILHO (POPMYIMPOBaTh 000OILIEHUS U BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOMIONEHUS, UCCIIEJOBAHMs, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBAaTh BO3MOXKHOE Ppa3BUTHE IPOIECCA, a TAKKE BbIIBUIATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c nunopmanueii:

2)

BBISIBIIATH J1ePUIMTHI UHPOpPMALUU, JAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BONIPOC U AJIA PELICHUS 3a]1a4H;
BbIOMpaTh  MHPOpPMALMIO U3  MCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;
CTPYKTYPUPOBATh UH(POpPMALKIO, PEACTABIATh €€ B pa3IMYHbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;
OLICHMBATh HaAEKHOCTD uH(popMauu o CaMOCTOSTEJIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

Yuueepcanvnvie KoMMyHukamuenwvle Oelicmeus,  0Oecneuusarom

C¢0pMMpO6‘ClHHOCWlb COL;UCZ]ZbelX HABBIKO6 06yqa}0mux0}z.
OO01menue:

BOCIIPUHUMATh W (QOPMYJIHPOBATH CYXKJIEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U TIEJIIMH OOIIECHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOO
TOYKY 3PEHHUSI B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS 10
X0y pelIeHUd 3a/1a4d, KOMMEHTHUPOBATh MOJYYEHHBIN PE3YJIbTAT;



B X0/ 0OCY>KJE€HHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY OOCY>KIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJIEH, HAIEJIEHHBIE Ha MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JUayora, OOHapy»uBaTh pa3iMyue U CXOJICTBO MO3UIIUHU; B
KOppEKTHOU GopMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,
NPEACTAaBIATh  pPE3yJbTaTbl  pPEIICHHA  3aJa4yd,  SKCIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa;  CAMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1ay PE3EHTAIMU U OCOOCHHOCTEH ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HCHOJb30BaTh  IMPEUMYIIECTBA  KOMaHJIHOW U
WHJMBUAYAJILHOW paOOThI MPU PEIICHUH YUYEOHBIX 3a]1a4; IPUHUMATh LIEb
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM
paboThI, pacnpeaensTh BUAbI padboT, JOroOBapUBaThCA, 00CY X AaTh MPOIECC
U pe3ysibTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE€ MITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAUHUPOBATh CBOM JIEUCTBUA C JPYTUMH YICHAMH KOMAaHJbI;
OIICHMBATh Ka4ye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cMbLCI0BbIX YCMAHOBOK U HCUBHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzamnus:

COCTaBJISATH IJIaH, aJITOPUTM PEIICHUsI 3a]1a4H, BHIOUPATh CIIOCO0O peleHUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIAJE€Th HABBIKAMU [O3HABAaTEIbHON pediaekcun Kak OCO3HAHMS
COBEPLIAEMBIX JIEUCTBUM U MBICIMUTENBHBIX MPOLECCOB, UX PE3YyJILTATOB;
BJa/J€Th CHOCOOAMM  CaMOINPOBEPKH, CAMOKOHTpOJII Ipolecca H
pe3yJibTaTa peleHnsl MaTEMAaTHIECKOM 3a/1a4u;

NPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHKHYTh MNpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
OOCTOSATENbCTB, TAHHBIX, HAWJIEHHBIX OLUINOOK, BBISIBJICHHBIX TPYAHOCTEH;
OLICHWBAaTh COOTBETCTBHE pe3yJbTaTa LEId U YCIOBUSAM, OOBACHATH
MIPUYUHBI JTOCTHKEHHS WIM HENOCTHKEHHS PE3YJIbTAaTOB AECATEIBbHOCTH,
HaXOJUTh OIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.



IMPEAMETHBIE PE3YJIBTATDBI

OnepupoBaTh MNOHATUSIMH: LWIUHAPUYECKAS TMOBEPXHOCTh, OOpa3yrOIIHe
IMAJIMHAPUYECKON  TOBEPXHOCTH;  IWJIMHIAP;,  KOHUYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHHYECKON OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

Pacnio3naBaTh Tena BpauieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSACHITH CIOCOOBI TOJTYYEHHUS TEJT BPAILICHMUS.

KnaccudummpoBats B3auMHOE pacoiokeHne chepol U MITOCKOCTH.

OnepupoBaTh MOHSATUSMU: IIAPOBONM CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA
CErMEHTa; I1apOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
IapOBOM CEKTOP.

Berauciste  00BEMBI M TJIOMIATM  TIOBEPXHOCTEH  Tel  BpaIieHus,
TEOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYI.

OnepupoBaTh MOHSATUSMU: MHOTOTPAaHHUK, BIHCAHHBIK B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpaIcHUs.

BBIYUCIISITE COOTHOMICHHUS] MEXIY IUIOMAAIMU MMOBEPXHOCTEH W 00BEMaMH
MMOAOOHEBIX TEII.

N300paxkath u3ydaemble (QUTYpbl OT PYKHM M C TPUMEHEHHEM IMPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BBITIOTHSTE (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BUJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpaIllCHUS.

W3BnekaTh, HWHTEPHOPETHPOBATH M MpeoOpa3oBbIBaTh HHGPOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MpeJCTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBITIONHATE  JEHCTBUS  CIIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB M
YMHOKEHHSI BEKTOPA HA YUCIIO0, O0OBACHATh, KAKUMU CBOMCTBAMHU OHU 00JIaJIaIOT.

[TpumeHsTh TpaBUIIO Mapavieenunea.

OnepupoBaTh MOHATHIMH: JEKAPTOBBI KOOPJIUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YIOJd MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIC U KOMIUIAaHAPHBIC
BEKTOPBHI.

Haxonutb cyMMy BEKTOPOB M TIPOU3BEIACHUE BEKTOPA HA YKCIIO, YTOJl MEXKIY
BEKTOpaMH, CKaJsipHOE TMPOU3BEJACHUE, PACKIAJbIBaTh BEKTOp IO JBYM
HEKOJIJTMHEAPHBIM BEKTOPaM.

3amaBaTh INIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT.

[Ipumensate reomeTpudeckue (akThl IS PEIICHUS CTEPEOMETPUUYCCKUX
3a/1a4, MPEANOIararouX HECKOIbKO MIAroB PEIICHUS, €CIIH YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.



Pemare mpocrelmme reoMeTpuyecKue 3aaadd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METOAA.

Pemlarp 3amaum Ha [IOKAa3aTeIbCTBO MATEMATHUYECKUX OTHOLICHHM W
HaXO0XJIEHUE F€OMETPUUECKUX BEJIMYMH 10 00pa3naM WiIH alropuT™MaMm, NPUMEHSIS
W3BECTHBIE METOBI ITPH PEILIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOANTH HpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
YKU3HHM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHsATh NOoTy4eHHBIEC 3HaHUS Ha MPAKTUKE: aHAJM3UPOBATh PEAIbHbIE
CUTYallMM U IPUMEHSATH NU3YUYEHHBIE IIOHATHS B IPOLECCE NTOMCKA PEILICHHUS
MaTeMaTH4eCKU c(HOpMYJIMPOBAHHON IPOOIEMBI, MOJIETUPOBAThH pealbHbIC
CUTYyalM! Ha A3bIKE T€OMETPUU, UCCIIEA0BATH IOCTPOCHHBIE MOJEIIH C
MCIT0JIb30BAaHUEM T€OMETPUYECKUX MOHITHI M TEOPEM, almapara aireopbl; pearhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNUX BEJINYNH.

COILEPXXAHUE YYEBHOTI' O KYPCA

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUYECKOU
MMOBEPXHOCTH, OCh IWJIMHIPUYECKOW TMOBEPXHOCTU. I[lwmmHIp: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIOMIaJAb OOKOBOM M TMOJHOM
MOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHWYECKOH moBepXHOCTH. KOHYC: OCHOBaHWE M BEpIIMHA, 00pa3yroIasi
U OCb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolye U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: neHTtp, paauyc, IUaMeTp; IJIOMAAL MOBEPXHOCTU ChEpHI.
B3auMHoe pacnionoxxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 Chephl.

N3006paxenne Tea BpallleHus Ha TIOCKOCTH. Pa3BépTka mumuHApa 1 KOHyca.

KoMmOuHanuu Tenm BpalieHHMss U MHOTOTPAaHHUKOB. MHOTOTPaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WJIH TeEJO
BpaICHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 00 00béEMeE
NPSIMOYTOJIBHOTO Tapayijiesienumneaa 1 cienctsus u3 He€. OO0béM IUIMHApA,
koHyca. O0BEM Mmapa u miomasas chepsl.

[Tomo6ueie Tena B mpoctpaHcTBe. (COOTHOIICHUS MEXKIY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TOT0OHBIX TEJI.



CeueHus mwiMHApa (TApaJUIENbHO M NEPHEHAMKYJISIPHO OCH), CEUYEHHUS
KOHyca (mapajuieIbHO€ OCHOBAHMIO M MPOXOJAIIEE Yepe3 BEPIUHHY), CEUEHUS
niapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE
BekTop Ha mockocTy U B mpocTpaHcTBe. CII0KEHUE U BBIYUTAHNUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ncio. Pa3noxkenue BeKTopa 1o TpéM HEKOMILIaHApPHBIM
BekTopaM. IIpaBuno napasmenenunena. Pemenne 3amay, CBA3aHHBIX C
IIPUMEHEHUEM ITPAaBUII JEUCTBUM ¢ BeKTOpamu. IIpsaMoyronpHas cucrema
KOOpJUHAT B npoctpancTBe. Koopaunartel Bekropa. [Ipocreimue 3anauu B
KOOpJIMHATax. YToJ Mexay BekTopamu. CKaJasipHOE MPOU3BEECHUE BEKTOPOB.
Brruncienne yrioB MEXAY NPSAMBIMHU U IUIOCKOCTAMA. KOOpAMHATHO-BEKTOPHBIN
METOJI IIPH PELICHNH F€OMETPUYECKUX 3a/1a4.
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TEMATHYECKOE IINTAHUPOBAHUE

Ne | HaumenoBanue | KonmuecTBo yacos Kontp. | IIpakTnueckas
pasznenoB u TeM | ABTtopckas | Pabouas paboTHI | YacTh
nporpaMma | mporpamma
1 | IloBTOpPEHME ) 1 TecTsl,
JTUKTaHTBI
2 | Humuaap, 16 13 1 YcrHbll ompoc,
KOHYC, II1ap TECTHI, c/p,
JTUKTaHTBI
3 | O6beMBbI TEN 17 18 1 YcTHBIH ompoc,
TECTHI,
JTIUKTAHTHI, C/p
4 | Bextopsl B 6 5 YcrHblii onpoc,
MIPOCTPAHCTBE TECTHI, c/p,
JTUKTAHTHI
5 | Meton 15 11 YcrHbIl ompoc,
KOOpAWHAT B TECTHI, c/p,
MPOCTPAHCTBE JTUKTAHTHI
1
6 | [loBTOpEHME 14 16 1 YcrHblii onpoc,
TECTHI, c/p,
JTUKTAHTBI
Hroro 68 4. 68 u. 5
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IHOYPOYHOE INTAHUPOBAHHUE

Ne Cpoxu BBITTOTHEHUS Haspanue paznena
/T (K0JI-BO YacoB),
TEMBI ypOKa
1aH (dakt
IHoBTOpenue (5 4)

1 TpeyronbHUKYN U UX BUJBI 110 YIJIaM U CTOPOHAM

2 YeThIpeXxyroJbHUKU U UX CBOKCTBA

3 [Ipu3naku paBeHCTBa U MOA0OUS TPEYroabHUKOB. [lnomanu
¢uryp. [TapamienbHOCTh U IEPIEHIUKYISIPHOCTD B
IIPOCTPAHCTBE

4 MHOrorpaHHMKH.

5 JluarHocTuyeckasi KOHTpOJbHasi padoTa
Hununap, konyc, map (13 )

6 Hunmuuap

7 [TpuknagHble 33129, CBSI3aHHBIE C IFJTHHIPOM

8 Komnyc.

9 Pemenue 3amaq

10 Y cedeHHbI KOHYC

11 Pemenne 3anau

12 CrepeoMeTpuuecKre 3aJaui Ha 10Ka3aTelbCTBO U
BBIUHCIICHHE, TIOCTPOCHUEM CEUCHUI WIMH]IPA, KOHYyCa

13 Cdepa

14 Pemtenue 3amau

15 CrepeomeTprueckue 3aa4u Ha IOKa3aTeIbCTBO U
BBIUMCIIEHUE, CBS3aHHBIE CO Chpepoii U MapoM, OCTPOCHUEM
UX CEYEHMH IIOCKOCTHIO

16 [Tpuknannele 3a1a4um, cBsi3aHHBIE O cepoii U MmapoM

17 [ToBTOpHUTENBHO-0000IIAIOIITNI YPOK

18 KonTtpoabnas padora Ne 2 «[lwimHap, KoHyc, m1ap»

Oo6bembl Tea (18 1)

19 O06beM NPSIMOYTOIBLHOTO TapaJUIeenunesa

20 O0BeM NpsIMOYTOJILHOTO Napayljiesienunea

21 O06beM NPSIMOYTOIBLHOTO NapaJlIeIenuneaa

22 O06peM mpsIMOi IPU3MBI M IIWJIMHAPA.

23 [TpuknagHbIe 33129, CBSI3aHHBIE C 00BEMOM MIPSIMOI TPH3MBI

24 O06beM HaKJIOHHOHN MPU3MBI, MHPAMUJIbI U KOHYCa

25 Brruncnenme 00bEMOB TeN ¢ TOMOIIBIO ONPEAEIEHHOTO
uHTerpana. O6bEM NUpaMuIbl

26 O0beM HaKJIOHHOW MPU3MBbI, TUPAMUJIbl U KOHYCa

27 O6beM HaKJIOHHOHN MPU3MBI, MHPaAMUJIbI U KOHYCa

28 [Mpuknanueie 3ana4un mo Teme "OOBEMBI TeN", CBS3aHHBIE C
00BEMOM HAKJIOHHON MPU3MBI

29 O06wem mapa 1 wiomaas chepst

30 OO0beM mIapa ¥ mIomajs chepbl

31 OO0beM mIapa ¥ mIomajs chepbl

32 O06wem mapa 1 wiomaas cheps

12



33

[Ipuknagueie 3agaun mo Teme "OOBEMBI TeN'", CBA3aHHBIC C
00BEMOM 11apa U TIomazbio cepsl. COOTHOIIECHHUS MEXKITY
TJIOIIAJISIMH TTOBEPXHOCTEH U 00bEMaMH TIOJTIOOHBIX TEJI

34 [Tomo6HbIe Tena B mpocTpaHcTBe. M3MeHeHne 00béMa ipu
nonobun. CtepeoMeTpruecKre 3aa4u, CBA3aHHbIE C
BBIYHCIICHHEM 00bEMOB TEJl U TUIONIAJIEH TOBEPXHOCTEH
35 [ToBTOpHUTENBHO-0000IIAIOIITNI YPOK
36 Kontpoabnas padora Ne3
«O06BeMbl TeI»
BekTopsl B npocTpancTse (5 4)
37 [Tonsitue BekTopa. PaBeHCTBO BEKTOPOB
38 Cno)keHHe ¥ BBIYMTAHHE BEKTOPOB
39 YMHOKEHHE BEKTOpa Ha YUCIIO.
40 KommianapHbie BEKTOPBHI.
41 YpaBHEHHE IOCKOCTH, HOpMaJlb, YPABHEHHUE INIOCKOCTH B
OTpe3Kax
Metoa koopauHat B npocrpancrse (11 4)
42 [IpsmoyronbHas cucrema KoopauHaT. KoopAMHATHI TOUKH.
Koopannartsl BekTOpa.
43 IIpocreiiimume 3a1a4u B KOOpIMHATAX
44 CkayispHO€ MTPOU3BEICHNE BEKTOPOB
45 CkaJiipHO€ TPOU3BEICHUE BEKTOPOB
46 BekropHoe npon3BeieHue
47 JIBrokeHus
48 JluneiiHble HEpaBEHCTBA, IMHEHHOE MPOrPaMMHUPOBAHKE
49 dopmyiia pacCTOSHUS OT TOYKHU J0 TIOCKOCTH B KOOPIWHATAX
50 HaxoxaeHue paccTosiHUI OT TOYKH /10 TUIOCKOCTH B KyOe
51 AHanuTHYECKre METO/IbI pacuéTa yriia MexX/1y TIOCKOCTSIMH B
MHOTOTpaHHHUKaX
52 Konrtpoabnas padora Ne 2
«Bektopel. MeToa KoOpAMHAT B IPOCTPAHCTBE»
ITosTOpenue (16 4)
53 MHOTOYrOJIFHUKHN M UX CBOWCTBA
54 MHororpasHuKu
55 MHororpanHuKu
56 Tena BpameHus
57 [1nomaam noBepXHOCTH
58 [Tnomaan moBepxHOCTH
59 OG6beMBI Tel
60 OOBembI TEN
61 I'onoBasi kOHTpOILHASA padoTa
62 TI'onoBasi KOHTpPOJILHAs padoTa
63 AHanm3 KOHTPOJILHON paboThI
64 IToBTOpUTENBEHO-00001TAIONINI YPOK
65 Pemenwue 3aanuii o BceMy Kypecy
66 Pemenue 3aiannii 1o BceMy Kypcy
67 Pemenue 3aganuii mo Bcemy Kypcy
68 Hroroselii ypok
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YYEBHO-METOJUYECKOE OBECIEYEHHME OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI JJISI YUEHUKA

- JI.C. Artanacsn, B.®. byry3oB u np. ['eomerpusi. Yuebnuk mana 10-11 kmaccoB
00111e00pa30BaTeNIbHBIX YUPEXKJACHUNW/ 0a30BbIi W TPOPUIBHBIN YpoBHH/. M.:
IIpocemienne, 2020 roaa.

METOINYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

- JI.C. Artanacsan, B.®. byry3oB u ap. ['eometpus. YueOnuk ans 10-11 kmaccoB
00111e00pa30BaTeNIbHBIX YUpeKACHUN/ 0a30BbId W NpOoPMIbHBIN YypoBHH/. M.:
[Ipocsemenne, 2020 roaa.

- b.I. 3us. TI'eomerpusa: Jupaxktnueckme wMarepuansl mua 11 kmacca. M.:

[Ipoceemienne, 2020.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

- OenepanbHbIi IEHTP UHPOPMAITMOHHO-00pa30BaTEILHBIX PECYPCOB
(®LIUOP), http://eor.edu.rul.

- Enunas komnekuus uudpoBbix 00pa3oBaresibHbIX pecypcoB (EnunHas Komnekuus
LIOP), http://school-ollection.edu.ru/.

- Uudpopmarnmonnas cuctema "EquHoe 0KHO J0CTyIa K 00pa3oBaTe/IbHbIM
pecypcam" (MC "Emunoe oxno"), http://window.edu.ru/.

- ®eaepanpHbIi IopTan "Poccuiickoe oopazoBanue", hitp://www.edu.ru/.
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