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INOACHUTEJIBHASA 3AIINCKA

['eomerpust sBiIseTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecrieuuBaeT BO3MOKHOCTh U3Y4EHUs AUCHUILUINH €CTECTBEHHO-HAayYHOU
HAIpPaBJIEHHOCTH U IPEIMETOB I'yMaHUTapHOIro LuKiIa. [I0CKOJIBKY JIOTMUECKOE MBILIEHHE,
dopmupyeMoe IpH M3Y4EHUU OOYyYarOIMMUCS TMOHATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0Ka3aTeIbCTBE TEOPEM M IIOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUn
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUM 3a/1a4 €CTECTBEHHO-HAYYHOTO LHMKJA, B YaCTHOCTH (PU3MUECKUX
3ajay.

Ilenp ocBoeHMs mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriyOJaEéHHOM ypOBHE —
pasBUTHE MHIUBHyalbHBIX CIIOCOOHOCTEH OOYy4aroIIMXCsl NPU H3YYEHUM TIEeOMETpUH, Kak
cocTaBisitolell mpeaMeTHOM oOnactu «Marematuka W UH(pOpMaTUKa» uepe3 obecreueHue
BO3MOXKHOCTH HPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee IIyOOKHMX TIeOMETPUYECKHX 3HAHUN U
NeHCTBUH, CHeNU(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTEeTHBIMH 3aJladyaMU Kypca F'€OMETPUU Ha YIriyOJEHHOM YpPOBHE, paCHIMPSAIOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SIBIISIFOTCS:

paclIMpeHue NPEACTaBICHUS O TIEOMETPUM KaK YacThU MHUPOBOH KYJIbTYphl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H I'€OMETPHH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHWE TPEICTABICHUS O TNPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJENSIX, [O3BOJIAIONIMX ONUCBIBATh UM  M3ydaTb pas3Hble SBICHUS
OKpY’KaloIllero MUpa, 3HaHUE MOHATHIHOrO amnmapata o pasaeny «CrepeomeTpus» yueOHOTo
Kypca r€OMEeTpHH;

(dbopMUpOBaHNHE YMEHHUS BIIAJIETh OCHOBHBIMU MOHSTUSIMH O TPOCTPAHCTBEHHBIX (UTYpax
U UX OCHOBHBIMHM CBOWCTBaMH, 3HaHHE TeopeM, (HOpMydl U YMEHHME HX NPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3aay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekax, MOJENAX M B peaJbHOM MHpe
MHOTOTPaHHUKH U TeJa BPaIleHUsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOEIN;

dbopmupoBaHue NOHMMaHUs  BO3MOXHOCTHU AKCHOMaTHYECKOTO IIOCTPOEHHUS
MaTeMaTUYeCKUX TEeOpHuil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKU TIPU IMPOBEIECHUU
pacCyKIeHUN;

dbopMupOBaHHE yMEHMs BIIAJIETh METOAAMM JIOKA3aTelIbCTB M aJTOPUTMOB pEILIEHUS,
YMEHMSI HX TIPUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE PEIICHUs
CTEpEOMETPUYECKUX 337ady U 3aJad C [PaKTHUYECKUM cojepkaHueM, (popMupoBaHUE
OpEeICTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB MpU OOOCHOBAHUM MaTeMaTHYECKUX
YTBEPKACHUM U POJIM aKCHOMAaTUKU B MTPOBEIECHUH JIEAYKTUBHBIX PACCYXIACHHUIA;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOyJaromuxcsi, IMO3HaBaTeIbHOW aKTUBHOCTH, HCCJIEI0BATEIbCKUX YMEHHHM, KPUTUYHOCTH
MBIILUIEHHS], UHTEPECA K N3YYEHHUIO T€OMETPUH;

dbopMupoBaHue (QYHKIIMOHAIBHONW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUs
pacrio3HaBaTh MpPOSIBICHUS TE€OMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peasbHbIX JKU3HEHHBIX CUTYalUSX W MPH U3YyYEHUU APYTruX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEW, MOJAEIUPOBAaHUS pEAIbHBIX CHUTyallMi, MCCIEN0BaHUS
HOCTPOEHHBIX MOJIeNel, UHTepIpETalluy OTYYEHHBIX pPe3yIbTaToB.

OCHOBHBIMHU ~ COJIEpXKATEIbHBIMU JIMHUAMH ydeOHoro kypca «['eomerpusi» B 10-11
kiaccax sBisitorcs: «[IpsiMble M IIOCKOCTH B INpPOCTpaHCTBE», «MHororpaHHukn», «Tena
BpallleHus», «BEKTOpbI M KOOPANHATEI B IPOCTPAHCTBEY, «J{BHKEHNS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHME «yMETh OINEPUPOBATH MOHATHSIMUN,
pENeBaHTHBIMU T€OMETPUU Ha YriayOnéHHOM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCHTCS KO
BCEM COJIEpXKATENbHBIM JIMHUAM Yy4eOHOro Kypca, a (OpPMHpPOBAaHUE JIOIMYECKMX YMEHUH



pacripefiesiieTcsi He TOJBKO IO COJACpXKATelIbHBIM JIMHUSM, HO W MO TrojaM OOydYeHHs.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIAMETHBIM  pe3yilbTaTaM  OCBOCHHS
@DenepanbHOil pabodel MporpamMMbl, pacipeAeaEHHbIM 10 ToaaM 00ydeHUs], CTPYKTYpHPOBAHO
TakuM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, NPUHLHUIHUAILHBIM BOIpOcaM oOydaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABbIKAMHU TIOCJEIOBATEIbHO M IOCTYMATENbHO, C COOJIIOJIGHHEM MpPUHIHUIA
IPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYaTh B OOLIYI0 CHCTEMY TI'€OMETPUYECKHUX
MpEeJICTaBICHUI 00yJarouxcs, paciupss u yrayosss e€, oopa3ys MpoyHble MHOXKECTBEHHbIE
CBSI3H.

[lepexon K U3y4EHHUIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3nath ycnoBus aus  guddepeHnranud  oOyueHHs, MOCTPOCHHS WHIUBUAYATbHBIX
o0pa3oBaTeNbHbIX NIporpammMm, O0OecrneyuTh yriayOn€HHOE M3yYeHHUE TEOMETPUHM  Kak
cocTapJsitolleil yueOHoro npeamera «MaremaTukay;

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYeHHUs MaTeMaTHUKU C Y4ETOM BBIOOpa
Oynymei npodeccuu, odecriedunBas MPEEMCTBEHHOCTh MEXKIY OOmMUM U MPodecCHOHATBHBIM
o0pazoBaHHEM.

Ha wusyuenune yuebHOro xypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3 yaca B HeeImo).

YUYET PABOYEN ITPOT'PAMMBI BOCITUTAHUS

Peanu3anus BoCHUTATENBHOTO MOTEHIMATIA YPOKOB T€OMETPUN (YPOUHOU NEATENLHOCTH,
ayJUTOPHBIX 3aHATUH B paMKaX MAaKCHUMaJbHO JIOIIYCTMMOM y4eOHOW  Harpysku)
IpeycMaTpHBaeT:

MaKCHUMaJIbHOE HCIIOJIb30BaHUE BOCHHUTATENBHBIX BO3MOXKHOCTEH coaep)kaHusi yuyeOHOTro
Kypca s (HOpMHUpOBaHHS y OOYYArOMIMXCS POCCHMCKHX TPAaIUIIMOHHBIX  JTYXOBHO-
HPaBCTBEHHBIX U COLIMOKYJIBTYPHBIX HEHHOCTEH, POCCHHCKOTO HMCTOPHUYECKOTO0 CO3HAHMs Ha
OCHOBE HCTOPHYECKOTO IPOCBEUICHUS; MOAOOpP COOTBETCTBYIOLIETO COJEPXKAHUS YPOKOB,
3aJJaHHii, BCIIOMOTaTeIbHbIX MAaTepHAIOB, MPOOJIEMHBIX CUTYallUN AJIs1 00CYKICHUH;

y4€T IIeNIEBBIX OPUEHTHUPOB PE3yIbTATOB BOCIUTAHHS B ONPEACICHUN BOCIHTATEIHHBIX
3aJa4 ypOKOB, 3aHATUH;

BKITIOYCHHE YUYUTENSIMH B KOHCIEKTHI (TEXHOJOTMYECKHE KapThl) YPOKOB TEMAaTHKH B
COOTBETCTBUM C KaJ€HJapHBIM INIAHOM BOCIIUTATENbHOMN paboThI;

BHIOOpP METOJIOB, METOJMK, TEXHOJIOTHUH, OKa3bIBAIOIINX BOCIHUTATEIIEHOE BO3ACHCTBUE Ha
JUYHOCTh B COOTBETCTBUM C BOCHHMTATEIbHBIM HJIEAJIOM, IENbI0 M 33JadyaMHM BOCIUTAHMS,
[IENIEBBIMA OPHEHTHUPAaMHU PE3yJbTaTOB BOCIHTAHUS; PEATU3AIMI0 MPHOPHUTETA BOCIIHTAHUS B
y4eOHOI e TeTbHOCTH;

NpUBJIeUYeHIE BHUMAHUS OOYYaIONIMXCS K IIEHHOCTHOMY aCIeKTy M3y4aeMBIX Ha ypOKax
OpPEIMETOB, SBICHUH W COOBITUH, WHUIMUPOBAHUE OOCYXIEHUH, BBICKAa3bIBAaHHH CBOEro
MHEHHS, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHUS K HM3y4aeMbIM COOBITHSM, SIBICHUSM,
JHULIAM;

NPUMEHEHHE HWHTEPAKTUBHBIX (GopM  yuyeOHONW pabOThl -  HHTEIIEKTYyaJbHBIX,
CTUMYJIMPYIOIIMX TI03HABATEJIbHYI0 MOTHBAIMIO, WIPOBBIX METOAMK, AMCKYCCHUH, NAIOIIMX
BO3MOXXHOCTh TPHOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTO [HAJIOTa; TPYIIIOBOW pPabOTHI,
KOTOpas YYUT CTPOMTb OTHOUIEHHS U JeHCTBOBaTb B KOMAaHJE, CIIOCOOCTBYET pa3BUTHIO
KPUTUYECKOTO MBIIIJIEHHUS;

noOyxaeHue oO0yJaromuxcss COoOM0JaTh HOPMBI TIOBEACHHUS, MpaBUia OOIIEHHUS CO
CBEpCTHUKAaMM M TEJarorndeckMMyu pabOTHUKAMHU, COOTBETCTBYIOIME YKJIAAY IIKOJIBI,
YCTAHOBJICHHE U MOAJIEPKKY JOOpoKenTaTenbHO atMochepsl;

OpraHu3allil0 HACTaBHUYECTBA MOTHUBUPOBAHHBIX U 3PYAMPOBAHHBIX OOYYarOIUXCS Hal
HEYCIECBAIOIMMHI  OJHOKJIACCHHUKAaMHM, B TOM 4YHCIE C OCOOBIMH 0Opa30BaTeNbHBIMU
NOTPEOHOCTAMH, AAIOLIEr0 OOYHYaIOUIMMCS COLMAIBHO 3HAYMMBIM ONBIT COTPYAHUYECTBA U



B3aMMHOM ITOMOIIIH;

WHULIMUPOBAHUE W TIOJJIEPKKY HCCIIEIOBATEILCKOM JIEATEIbHOCTH OOyYaroIIuXcs,
IJIAHUPOBAHUE U BBIIIOJIHEHUE VHIMBUYAIbHBIX U TPYIIIOBBIX MPOEKTOB BOCIUTATEIBHON
HaIpPaBJICHHOCTH.

INJIAHUPYEMBIE PE3YJIBTATDI OCBOEHMA YYEBHOI'O KYPCA
«'EOMETPUS» (YFJIYBJIEHHLIﬁ YPOBEHD)
JUYHOCTHBIE PE3YJBbTATHBI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0yYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOro OOIEeCTBa, MPEJICTABICHHE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3UYHBIX CTPYKTYp, SBJICHHM, Mpolenyp TpakJIaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHl W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLUAIBHBIMU HMHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaKIaHCKON UICHTHYHOCTH, YBAXKEHUS K MPOIJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHICKHUX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOJbI, WCIOJIb30BAHUE J3TUX JOCTHKEHUN B
JIPYTUX HayKax, TEXHOJOTUSIX, chepax SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTIDKCHUN HAyKH U JCSTEIBHOCThIO YUYEHOIr0, OCO3HAHHUE JIMYHOTO BKJIA/la B MOCTPOCHHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MAaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, peHIeHUH, pacCyX ICHUH, BOCIPUUMYHBOCTh K
MaTE€MaTUYeCKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u 0e3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITHI U OTAbIXA, peryispHas Gu3ndeckas akTUBHOCTH),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM JIEATETbHOCTHIO;

6) Tpy10BOEC BOCIIUTAHME:

TOTOBHOCTh K TPY/y, OCO3HAHHUE IIEHHOCTU TPYOIIO0MS, HHTEPEC K Pa3IuIHBIM chepam
npohecCHOHANBEHOM JEesITeNFHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPUIOKCHHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TIJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY yYaCTHIO B PEIICHUHN
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HANPaBJICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TMOHUMaHHE BIHUSHUS COILHUAIBHO-
SKOHOMHYECKUX TIPOIIECCOB HA COCTOSHUE MPHUPOTHONM M COIMAIBHOW Cpeibl, OCO3HAHUE
I00AaNbHOTO  XapakTepa  OKOJOTHMYECKHX  MpoOJieM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3ajad B 00JacTU OKpY’KaIoLel cpelbl, MIaHUpOBaHUE
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHSA HAYKd M OOILIECTBEHHOW MPAKTUKH, NOHHMaHWE MaTeMaTH4eCKOW Hayku Kak cdepbl
YeJIOBEUECKOU JIEATEbHOCTH, HTANOB €€ Pa3BUTHUSI U 3HAYUMOCTH JUISl Pa3BUTUS LIMBUIM3ALNH,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MaTeMaTUYECKOU KyJIbTYpOU KaK CpPeJCTBOM MO3HAHUS MUDA,



TOTOBHOCTb OCYHIECTBIISITh IPOEKTHYIO U MCCIIEIOBATENBCKYIO JEATEIbHOCTh UHAUBUAYAIBHO U
B IpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble JJornveckue a1elCTBUSA:

BBISIBIIAITH M XapaKTEPU30BaTh CYIIECTBCHHBIC NPH3HAKKM MAaTEMaTUYECKHX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
yCTaHABIWBATh CYIIECTBCHHBIM NpPH3HAK KiIacCH(HUKAIMKA, OCHOBAaHUSA A OOOOIICHHS U
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIMPOBATh W MPEOOPA3OBBIBATh CYXKIACHHS: YTBEpIUTEIbHBIC H
OTpUIATEIIbHBIC, SAMHIUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

BBISIBIIAITH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W IPOTUBOpEYMS B (pakTax,
JAHHBIX, HAONIOJACHUSIX W  YTBEPKACHHSIX, TNpeajiaraTb KPUTEPUU IS BBISBICHUSA
3aKOHOMEPHOCTEHN ¥ IPOTUBOPEUMI;

JiefaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSITEIILHO JTOKA3aTEIbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (IIpsIMbIE U
OT TPOTUBHOTO), BBICTpPAaUBaTh AapryMEHTAIMIO, NPUBOAUTH MNPUMEPhl U KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHSI U BHIBOJIBI;

BbIOUpaTh CcHoco0 pemieHus ydeOHOM 3agaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BbIOMpaTh HamboJiee TMOAXOMAUIMH C YYETOM CaMOCTOSITEIILHO BBIJCICHHBIX
KPUTEPHEB).

Ba3zoBble ncciaenoBareabCKue AeliCTBUA:

HCIIONIE30BATh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, (OPMYITUPOBATH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpPEUHE, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE H JAaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUTAHUPOBAHHBIM  AKCIIEPUMEHT, HCCJICIOBAHHE IO
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEeKTa, SBICHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIAy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSTENbHO (POPMYITHUPOBATH 000OIIEHUSI ¥ BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OIICHUBAThH JJOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I1IEeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, a TAKXKE BBIABUTATH MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pa6ora ¢ undopmaumeii:

BBISBJISITH JeUIUTHI HHPOPMAITUH, JAHHBIX, HEOOXOJUMBIX JUIsl OTBETa HA BOIIPOC H IS
pEIIeHUS 3aa9H;

BbIOMpaTh WHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3UYHBIX THUIOB, AaHAJIU3UPOBATh,
CHCTEMaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHGOPMAIMIO PA3IHYHBIX BHJIOB U  (Qopm
MPE/ICTABIICHHUS;

CTPYKTYpUpOBaTh  HHGOpMAIMIO, TPEACTABIATH €€ B Pa3audHbIx  (dopmax,
WJLTIOCTPUPOBATH TpadUUeCcKH;

OIICHWBATh HAAEKHOCT, HMHPOPMAIIMM TI0 CAMOCTOSATEIHHO C(HOPMYJIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe /1eiliCTBUSA

Oo01menue:

BOCHpI/IHI/IMaTI: nu (bOpMYHI/IpOBaTB Cy)KI[eHI/ISI B COOTBCTCTBUU C yCJIOBI/ISIMI/I n neisiMu
001IeHus, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3PCHHS] B YCTHBIX W NMHCHbMEHHBIX



TCKCTAX, JaBaTb TMOACHCHUA TII0 XOAY PpCIICHUA 3adadud, KOMMCHTHUPOBATH HOHy‘-IGHHbeI
pe3yJIbTar;

B X0Jle 00CYXJeHMs 3aJaBaTh BOIPOCH! IO CYLIECTBY OOCYXKIAaeMOH TEeMbI, IPOOJIEMBI,
perraeMoi 3a1auu, BBICKA3bIBATh WMJCH, HAICJICHHBIC HA IOMCK PEIICHUsS, COMOCTABIATH CBOM
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANOra, OOHApY>KUBaTh Pa3M4KUe U CXOICTBO
HO3UIHIA, B KOPPEKTHOU popme pOpMyIHPOBATh Pa3HOTIACHUS, CBOU BO3PAKCHUS;

MNPpEACTaBJIAThL PE3YJIbTAaThl PCHICHHUA 3aJadd, 3KCIICPUMCHTA, HCCIICAOBAHUSA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMpATh (opMmar BBICTYIUICHHS C y4ETOM 33/a4  NpPE3eHTAUH |
0COOEHHOCTEN ayAUTOPHH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTaBJIATh IUIAH, AJITOPUTM PEUICHHs 3a7auyd, BBIOMPATh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUU.

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pe(IIEKCHN KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHUIA
U MBICIUTENBHBIX IPOLIECCOB, HX pe3yJbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U pe3ysIbTaTa PEeIIeHNs MaTeEMaTUUECKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPM PELICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, NAHHBIX, HANIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBAaTh COOTBETCTBME pe3ysibTaTa LEIM M YCIOBUSIM, OOBSCHITH HPUYUHBI
JOCTMDKEHUS] WM HEJOCTHXKEHHsI Pe3yJbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEILHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThl Ipu
pelieHMH y4eOHBIX 3a/a4, NPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pPabOThI, paclpeaesisiTh BHIBI pabOT, TOTOBApUBATHCS, OOCYXKIaTh
npoliecc M pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIIOCH;

y4acTBOBaTh B IpyNHoOBBIX (opMax paboThl (00CyXkIeHHsS, OOMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» U WHBIE), BBINOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JEHCTBUS C
JpYTMMHM 4I€HaMH KOMAaHZbl, OLIEHMBAaTh KAayeCTBO CBOEro BKJIaJa B OOUIMIl MPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy 10 ky1acca o0yyaromuicss HayYUuTCs:

© CBOOOJTHO OMEpUpPOBATh OCHOBHBIMU MOHATHUSMU CTEPEOMETPUH IPHU pEIIeHUHU 3a7ad U
MIPOBEJICHUN MaTEMaTHYECKUX PACCYKIEHUN;

® IPUMEHATh AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX NPU PELIEHUH T€OMETPUUECKUX
3az1ay;

e Ki1accu(UUIMPOBATh B3aMMHOE PACIIOJIOKEHHE MPSMBIX B MPOCTPAHCTBE, IIOCKOCTEH B
IIPOCTPAHCTBE, NPSAMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE;

© CBOOOJIHO ONEPUPOBATH MOHATUAMHU, CBA3AHHBIMU C YIJIAMU B IPOCTPAHCTBE: MEXKIY
HOPSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOM U MJIOCKOCTHIO;

© cBOOOTHO OMEPUPOBATH NOHATHSIMH, CBSI3aHHBIMU C MHOT'OT'PaHHUKAMU;

¢ CcBOOO/IHO pPACHO3HABATH OCHOBHBIE BHJBI MHOTOTPAaHHUKOB (IIpHU3Ma, MUPaMUAA,
IPSAMOYTOJIbHBIN Mapajiesnenunen, Kyo);

e KJ1TacCCU(PULIMPOBATh MHOTOIPAaHHUKH, BEIONPAst OCHOBaHMS IS KIacCU(DUKALIHY;



¢ CBOOO/IHO ONEpPUPOBATh TOHATHAMM, CBSI3aHHBIMH C CEYCHHEM MHOTOTPAaHHUKOB
IUIOCKOCTBIO;

® BHITTOJIHATH MapaJuleibHOE, IIEHTPAbHOE U OPTOTOHAJIBHOE MPOEKTUPOBAHHE (GHUTyp Ha
IUIOCKOCTH, BBIIOJHATH U300pakeHHUs (PUTYp Ha TIIOCKOCTH;

® CTPOMTH CEYEHUS MHOTOIPAaHHUKOB DPA3JIUYHBIMU METOAAMH, BBIIOJHATH (BBIHOCHBIE)
IUIOCKHE YepTEXH M3 PHUCYHKOB IMPOCTBIX OOBEMHBIX (UIYp: BHI CBEpXy, COOKY,
CHH3Y;

®BHIUMCIIATh  IUJIOUIAJM  IOBEPXHOCTEH  MHOIOIPDAaHHMKOB  (IIpU3Ma, NHpaMHIa),
reOMETPUYECKUX TeJl C IPUMEHEHUEM (HopMy;

¢ CBOOO/IHO OIEPHUPOBATH MOHATUSAMHU: CHMMETPHS B IPOCTPAHCTBE, ILEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U IUIOCKOCTh CHMMETPUU (PUTYPBI;

© CBOOOJIHO ONEpPUPOBATh MOHATUSMH, COOTBETCTBYIOIIMMHU BEKTOpPaM M KOOpIUHATaM B
IPOCTPAHCTBE;

® BEITIOJIHATH JACHCTBUS HAJl BEKTOPAMHU;

epelmaTh 33JaYd Ha JI0KA3aTEeIbCTBO MAaTE€MAaTHYeCKMX OTHOIIEHUMM M HaxXoXKICHUE
reOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHbIE METOAbl IPU  PELICHUU
MaTeMaTHYECKUX 33]]a4 TOBBIIIEHHOTO M BEICOKOTO YPOBHS CIIO)KHOCTH;

® [[PUMEHATh MPOCTEHIINE MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHKALIMOHHBIE
CHCTEMBI IPU PELICHUU CTEPEOMETPUUECKUX 3a]1ay;

® U3BJICKATh, TPEOOPA30BHIBATh U MHTEPIPETUPOBATH HH(OPMAIIHIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX (PUTrypax, MpeaCcTaBICHHYIO Ha YepTeKaxX U pUCYHKAX;

® [[PUMEHSATH MOJIyYE€HHbIE 3HAHMS HA MPAKTUKE: CPAaBHUBATh M aHAJIM3UPOBAThH pealibHbIE
CUTyallud, TPUMEHATh MW3Y4YEHHBbIE TMOHATHS B IpOLIECCe IOUCKAa PpeIICHUs
MaTeMaTHYeCKu c(HOpMYyITUPOBAHHON MPOOIEMBI, MOJCITUPOBATh PEATbHBIC CUTYalluu
Ha S3bIKE TEOMETPUH, MHCCIEOBAaTh IOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
TE€OMETPUYECKUX TIOHSATHH ¥ TEeOopeM, ammapara aiareOphl, pemarh PaKTHYeCKHue
3aJ1a4u, CBSI3aHHbIE C HAXOXKAEHUEM FeOMETPUYECKUX BEJIMYUNH;

® IMETH MPEJCTABICHUS 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPUHU KaK COCTaBHOM 4acTH
dyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K konuy 11 kiacca oGyyaromuiicss HAy4uTCs:

¢ cBOOOJIHO OTEPHUPOBATH MOHATHSMH, CBS3aHHBIMH C IMIIMHAPUYECKOH, KOHUYECKON W
cepuieckoil MOBEPXHOCTSIMU, OOBSICHATH CIIOCOOBI MOTY4EHUS;

® OIIEpUPOBATh TOHATHUSMH, CBS3aHHBIMH C TeJaMM BpAIlEHUs: IMJIMHAPOM, KOHYCOM,
chepoit u mapowm;

e pacro3HaBaTh Teja BpalleHus (LMWIMHIP, KOHYC, chepa U map) U OOBACHATH CIOCOOBI
MOJIyYEHHUs Tell BPaIlleHUs;

e KJTacCH(PUIIMPOBATH B3aMMHOE PACIIONIOKEHHE CHEPhI U TUTIOCKOCTH;

® BEIUMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeJ BpalIeHUs, OOBEMBI W
TUTOIIAAN TTOBEPXHOCTEH MHOTOTPAHHHUKOB M TEJ BpAIECHHS, TEOMETPHUYECKHX TeJ C
npUMeHeHHeM (OopMyIT;

¢ cBOOOJIHO OTEPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C KOMOWHAIMSMHU TENl BpAIIEHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M OMHCAaHHBIA OKOJO chepsl,
cdepa, BMcaHHass B MHOTOI'PAaHHUK UJIH TEJIO BPAILEHUS;

® BEIUUCIIATh COOTHOLIEHUS MEXJY IUIOAAAMU MOBEPXHOCTEH M 00BbEMaMM MOAOOHBIX
TeJI;

e 300pakaTh M3y4aeMble (UTYphI, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEpTEXKU U3
PUCYHKOB TIPOCTHIX OOBEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHH3Y, CTPOUTH CEUCHUS
TEJ BPAICHHUS;



® II3BJICKATh, MHTEPIPETHUPOBATH U MPEOOPA30BBIBATH UH(OPMALIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, npeAcTaBIeHHYIO Ha YepTekKaxX U PUCYHKaX;

® CBOOOJTHO OTIEpUPOBATH MOHITHEM BEKTOP B POCTPAHCTBE;

® BBITIOJTHSATE ONEPAINK HAJl BEKTOPAMU;

©33/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPMHAT;

epemiaTh TEOMETPUYECKHE 3a7auyd Ha BBIYHCICHHE VYIJOB MEXAY NPSIMBIMH H
IUTOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 10 IUIOCKOCTH, B IICJIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A P PEIICHUH;

© CBOOOJTHO ONIEPUPOBATH MOHSATUSIMU, CBI3aHHBIMH C JIBHKCHHEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JIBIKCHUIA,

® BBLITIOJIHATh HM300pa)KEHUSI MHOTOIPAHHUKOB M TeJl BpALEHUS MpH HapauieIbHOM
MePEeHOCe, IEHTPAIBHONH CUMMETPHUH, 3epKaTbHOH CUMMETPHH, IIPH TIOBOPOTE BOKPYT
psIMOH, MpeoOpa3oBaHuUs MOT00US;

® CTPOUTH CEUCHUS MHOTOTPAHHUKOB M TEJl BPAILICHUS: CEUCHUS IMIHHIPA (TTapaJICIIBHO U
NEPIICHIUKYISIPHO OCH), CEUCHHS KOHyca (MapajulelIbHbIC OCHOBAHHIO M IPOXOJISIINE
yepes BEePIIUHY), CEYCHUSI 11apa;

® [ICITOJIB30BATh METOJBl TIOCTPOCHHUS CEUCHHIA: METOJ CIIEZIOB, METOJ BHYTPECHHETO
MIPOSKTUPOBAHUS, METO/T TIEPEHOCA CEKYIICH MIIOCKOCTH;

® JOKa3bIBaTh T€OMETPUUECKHIE YTBEPKICHHUS;

®IPUMEHATh TeoMeTpuuecKkue (akThl [Js pelIeHUusT CTePeOMETPUUYECKUX 3ajad,
MPEIIOJIararoIIuX HECKOJIBKO IIaroB PelIeHUs, €ClIM yCIOBUS MPUMEHEHHUS 3a/laHbl B
SIBHOW W HESIBHOU (hopMe;

epemiaTth 3a7aud Ha J0Ka3aTelbCTBO MAaTEMaTHUYECKUX OTHOIICHHUH W HaxXOXICHHE
T€OMETPUUECKUX BEIUYUH;

® IPUMEHSATH MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKAITMOHHBIC CHCTEMBI TIPH
pEIIeHUN CTePEOMETPUIECKIX 33/1aY;

® IPUMEHSATH TIOJyYCHHBIC 3HAHUS HA MPAKTHUKE: CPAaBHUBAThH, aHATM3UPOBATH U OIICHUBATH
peabHBIC CUTYAIUH, IPUMEHSITh U3YUCHHBIC IOHATHS, TECOPEMBI, CBOMCTBA B TIPOIIECCE
MOKCKa pEIIeHUs MaTeMaTH4ecKH CGhOPMYIUPOBAHHON MPOOIEMbI, MOJAEIHPOBATH
peabHBIE CUTYallMd Ha SI3bIKE TC€OMETPHH, HCCIIEJOBATh MOCTPOCHHBIE MOJETH C
HCIIOJIb30BAaHNEM T€OMETPUYECKHX TOHATUNA M TEOpeM, ammapara aireOpbl, peuiaTh
MPAKTUYECKHE 3a/1a4H, CBSI3aHHBIC C HAXOXKICHUEM I'eOMETPHUYCCKIX BEITHUNH;

® IMETh TIPEJCTaBICHUS 00 OCHOBHBIX ATalax Pa3BUTHs F€OMETPHH KaK COCTAaBHOM 4acTh
dbyHIaMeHTa pa3BUTUS TEXHOJIOTHIA.

COJEPKAHME YUYEBHOI'O NPEJIMETA «EOMETPHUSl» (YIJYBJEHHBII
YPOBEHD)

10 KJIACC

IIpsiMble ¥ MJI0CKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsimasi, TNIOCKOCTb, TPOCTpaHCTBO. [loHsTHE
00 aKCMOMATHYECKOM MOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH U CJICJICTBHSI M3 HUX.

B3aumHoe pacnosioxkeHue NnpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECs, apajieNbHbIE U
cKpelmuBaromuecs npsmele. [Ipu3Haku cKpemurBaomuxcs IpsaMbIX. [lapanaenbHOCTh TPSIMBIX U
IIJIOCKOCTEW B IIPOCTPAHCTBE: IApaJUICIbHBIE IPSIMBIE B IIPOCTPAHCTBE, MAPAJUIEIbHOCTh TPEX
OpsIMBIX, MapajuleNbHOCTh OpsIMOM M miockoctd. [lapamnenbHoe W IeHTpalbHOE
pOeKTUpOBaHue, n3o0paxkenue ¢puryp. OCHOBHBIC CBOMCTBA MapalIeIbHOTO MPOSKTUPOBAHUS.
N3o0pakenune Guryp B mapawiebHON MPOSKIMUA. YTIIBI C COHANPABICHHBIMA CTOPOHAMH, YTOJI
MEXy MPAMBIMU B MPOCTpaHCTBE. [lapaninenbHOCTh IIIOCKOCTEW: NapasulesIbHbIE IJIOCKOCTH,



CBOWCTBA MapayieNbHbIX TIockocTel. [IpocTeiiiie mpocTpanCcTBEHHbBIE (GUTYPBI HA TUIOCKOCTH:
TeTpa’ap, Napajiesenune, IOCTPOCHUE CEYEHUH.

IlepneHguKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSPHBIE  IpsIMBIE B
MIPOCTPAHCTBE, NPSIMbIE MApPAUICIbHBIE M MEPHEHAUKYISPHbIE K IJIOCKOCTH, IPU3HAK
NEePHNEHAUKYJIIPHOCTH IPSAIMOM M IJIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYISIPHOU
I0CKOCTH. OpTOTrOHANBHOE MPOEKTUpOBaHUE. [leprneHIuKyasp U HAKIOHHBIE: PACCTOSHHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIMS (PUTYPHI HA IIIOCKOCTD.
[lepneHAuKyISIPHOCTh TUIOCKOCTEN: MPU3HAK MEPIEHIUKYIISIPHOCTH ABYX IulockocTel. Teopema
0 TPEX NEPIECHAUKYIIApax.

VYTIibl B IPOCTPAHCTBE: YIoJl MEXAY NPSAMOU U TJIOCKOCTBIO, IBYTPAHHBIA YI0JI, TUHEUHBIN
yroa JBYIpaHHOro yria. TpéXrpaHHbli W MHOrorpaHubie yribl. CBOWCTBa IJIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKUX W JIBYTPAHHBIX YIJIOB TPEXTPAHHOTO yria. Teopemsl
KOCHHYCOB M CUHYCOB JUIsl TPEXIPAHHOTO YIJIA.

MHOTOrpaHHUKH

Buzasl MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. [Ipmsma: n-yronapHas npusMma,
npsiMasi 1 HAKJIOHHAs MPU3MbI, OOKOBas M IMOJIHAS MOBEPXHOCTH Mpu3Mbl. [lapamnenenunen,
IIPSAMOYTOJIBHBIA MapajulelIeNIiNel W ero cBoWcrBa. Kparyaillume nyTH Ha IOBEPXHOCTH
MHoOrorpaHHuka. Teopema Oinepa. IIpoctpanctBenHass teopema Iludaropa. IMupamwmma: n-
yrojipHasi NUpaMuIa, IpaBWiIbHAA U yceu€HHast mupamuabl. CBoiicTBa pédep u OOKOBBIX TpaHei
NpaBUIbHON nupamubl. [IpaBuiibHbIE MHOTOTpaHHUKH: IMpaBUIbHAs NpHU3Ma M IpaBUIbHAs
NUpaMKJia, IpaBUiIbHASL TPEYTOJIbHAS MUPAMUJIa U IPABUIbHBIN TeTpasap, kyO. [IpeacraBnenue
0 MPaBWIbHBIX MHOTOI'PAaHHUKAX: OKTa3Ip, JOAEKAa3AP U UKOCAIP.

Boruncnenue 351eMeHTOB MHOTOIPaHHUKOB: p&0pa, AuaroHanu, yrisl. [lnomans 60koBoit
MOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IMPSAMOM IPHU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOM TMOBEPXHOCTH TpsiMOM mpu3Mbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUIBLHOM MUPAMUJIBI, TEOPEMA O IUIOIIAIN YCCUEHHOU MUPAMUIBI.

CumMeTpusi B IPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM TPABUIBHBIX MHOI'OTPAHHUKOB.
CummeTpusi B NpaBUIBHOM MHOTOTPAaHHUKE: CHUMMETpUS MapajUlesienuneaa, CUMMETPHs
MIPaBUJIBHBIX NIPU3M, CHMMETPHS NPABWIIBHON TUPAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[TonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBON BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPBI
KOJUIMHEApHBIE, COHAIPABIICHHBIE U IIPOTUBOIOJIOKHO HAIlpaBIEHHBIC BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [I€HCTBHsI C BEKTOPAaMH: CIIOKEHWUE W BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHO)XCHHE BeKTopa Ha uncio. CBolicTBa ciokeHHs BeKTopoB. CBolcTBa
YMHOKEHHS BeKTOpa Ha uyucio. [loHdaTne xomiuianapHbele BEeKTOpHI. [Ipu3Hak KoMIIaHapHOCTH
TpéX BekTopoB. [IpaBuiio napamnenenunena. Teopema O pa3loKEHUM BEKTOpa IO TPEM
HEKOMIUTAaHApHbIM ~ BekTOopaM. [IpsmoyronpHass cucrtemMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBA3b MeXAy KOOpAMHATAMHM BEKTOpAa U KOOPAMHATAMH TOYEK. YTOJ
MeXxay BekTopaMu. CKasipHOE MPOU3BEIECHNE BEKTOPOB.

11 KUIIACC

Tesa BpaleHus

ITousTHs: OUIMHAPHUYECKasd IOBEPXHOCTh, KOHHYECKAsd IMOBCPXHOCTD, C(bepI/I‘IeCKaﬂ
MOBEPXHOCTh, OOpasyomue MoBepxHocTed. Tena BpalleHHs: UWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. BzaumHoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
cdepe. M300pakeHue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka munmuHapa u konyca. Cummerpust
chepsl 1 mapa.

O6bém. OcHoBHBIE cBoWcTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOIBHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, IWINUHIAPA,
nupamMubl ¥ Konyca. O0bEM 1mapa 1 11apoBOro CETMEHTa.



KomOunammu Tten BpamieHHss U MHOTOrpaHHUKOB. llpu3ma, BhIucaHHas B LMIHHID,
omnucaHHas okosio IunHApa. [lepeceuenne cdepbl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl II0cKoCThI0. [IoHsATHE MHOTOTpaHHHKA, OIIMCAHHOTO OKOJIO cepsl, cepsl, BIMCAaHHON B
MHOT'OIPAaHHUK WJIU TEJIO BPAILlCHMUS.

[Tnomane MOBEPXHOCTH HWIWHApA, KOHYca, Tuiomanb chepel u e€ yacteit. [logodue B
npoctpanctBe. OrHomeHue 0O0BEMOB, IUIOMIAZe MOBEPXHOCTEH MOMOOHBIX  uryp.
[IpeoOpazoBanue momodusi, romoreTusi. Pemenue 3amad Ha IUIOCKOCTH C HCIOJIB30BaHHEM
CTEPEOMETPUUYECKUX METO/IOB.

[ToctpoeHne ceyeHUI MHOTOTPAaHHUMKOB U TEJl BpAIICHUS: CEYEHMs] LWIMHJIpa
(mapannenbHO U MEPIEHANKYISPHO OCH), CEUYEHUs KOHyca (mapajulelibHble OCHOBAaHUIO H
IPOXOJAIIME YEPE3 BEPIIMHY), CEYEHMsI 11apa, METOJbl IIOCTPOECHUS CEYEHMI: METOJ CIEJNOB,
METO/1 BHYTPEHHET0 MPOEKTUPOBAHUSA, METO/1 IIEPEHOCA CEKYIEH MIOCKOCTH.

BexkTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTops! B npocTpancTBe. Onepauuu HajJ BEKTOpaMH. BEKTOpHOE YMHOXEHUE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXeHHUs. [IpsimoyronbHas cucremMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatel BekTopa. Paznoxenue Bekropa mno 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
peLIeHUH TEOMETPUYECKUX 3a/1a4.

JBu:KeHUS B IPOCTPAHCTBE

HBwxkenuss npoctpanctBa. OroOpaxkenus. J[Bwkenuss um paBeHCTBO ¢uryp. OOmme
CBOMCTBA JBW)XEHUH. Buabl NBM)KEHMIl: MapaieIbHbI MEPEHOC, LEHTPAJIbHASI CUMMETPUS,
3epKaibHasi CHMMETPHS, TIOBOPOT BOKPYT npsiMoii. [IpeoGpazoBanus mogodus. [lpsimast u chepa
Diinepa.



TEMATHYECKOE INIAHUPOBAHUE YUYEBHOI'O IPEIMETA «TEOMETPHSI» (YTJIYBJEHHbBIN YPOBEHbD)

10 KJIACC
KosnuecTBO 4acoB, 0OTBOAMMBIX HA OCBOEHHE KAXKI0H DJIeKTPOHHbIE
Ne TEMBbI (uudposbie)
Coaepixanue
n/n Aep Beero KonTpoabHbie IIpakTnyeckue o0pa3oBaTe/bHEbIE
padoThbI padoTsI pecypcbl
bu6muoreka [IOK
! Baezetine B cTepeomMeTpiio 23 ! https://lesson].—;du.ru/02.3/10
2 B3anMHOE pacnosiokeHue NpsiMbIX B 6 1 bubnmnorexka HOK
IIPOCTPAHCTBE https://lesson.edu.ru/02.3/10
3 [TapannenbHOCTh NPSIMBIX U 8 bubnmnoreka [HOK
IUIOCKOCTEH B MPOCTPAHCTBE https://lesson.edu.ru/02.3/10
4 [TeprieHAMKYASIPHOCTD MPSAMBIX U o5 bubmuorexa [IOK
IJIOCKOCTEH B MPOCTPAHCTBE https://lesson.edu.ru/02.3/10
bubnuorexa [JOK
> YTIIbl U paceTosHius 16 ! https://lesson.edu.ru/02.3/10
bubanoreka LIOK
6 i ! ! https://lesson.edu.ru/02.3/10
bu6nuorexa [IOK
! Bexroper B npoctpanctae 12 https://lesson.edu.ru/02.3/10
8 [ToBTOpenue, 0600IIEHNE U 5 5
CUCTEeMAaTH3alHsl 3HAaHHUH
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME



https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

11 KJIACC

KoaudecTBO 4acoB, 0TBOAMMBIX HA OCBOEHHE KaKI0i DJIeKTPOHHbIE
Ne Coxnep:xaHue TeMBI (uudpoBbIe)
n/n Beero KoHnTpoJubHbie IIpakTHYeckue o0pa3soBaTe/IbHbIE
padoThI padoThbI pecypchl
bubnunoreka LIOK
! AHAIIHTHHCCKAs TCOMCTPHA 15 1 https://lesson.edu.ru/02.3/11
9 IToBTOpEHME, 0000IICHUE 1 15 1 bu6nuorexa IIOK
crucTeMaTH3alus 3HAaHUI https://lesson.edu.ru/02.3/11
N bu6mmoteka [IOK
3 OOBEM MHOTOTpanHuIa 17 1 https://lesson.edu.ru/02.3/11
bubmuorexa [IOK
4 Tena BpateHus 24 1 https://lesson.edu.ru/02.3/11
5 [1nomaay moBEpXHOCTH U O0BEMBI 9 1 bubmuoreka [IOK
KPYTJIBIX TEJ https://lesson.edu.ru/02.3/11
bubnuorexa [JOK
6 JABrokeHis S 1 https://lesson.edu.ru/02.3/11
7 [ToBTOpenue, 0600IIEHUE U 17 9
CHCTEMAaTU3alusl 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 3 0

I[TPOTPAMME



https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11




