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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaK 00ECIIEYUBAET BO3MOXKHOCTh U3yUEHUS TUCIIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEP)KICHUMN IPU PELICHUU N€OMETPUYECKHUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE HHAMBUIYAJIbHBIX CIIOCOOHOCTEW oOOyyarommxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEIHOTO MPO(hecCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne MPEACTABICHUS O FEOMETPUN KaK YaCTU MHUPOBOW KYyJIBTYPBI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAIOUIEr0 MUPA, 3HAHUE MMOHATHIHOTO aIapara no pasieiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE WX NPUMEHSATh, YMEHHMS JIOKAa3bIBaTh TEOPEMbl U HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

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

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a7a4 U 3a]1a4 C IPAKTHUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI pPaClo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHSATHU, OOBEKTOB W
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
coJiep KaTeNIbHBIM JIMHUSAM, HO U 1O rojgaM oOydenus. ConepxaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPaTHO. OTO TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN O0YYaIOIIUXCsl, PaCIIUpssS U yriayOssis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3yYeHHUE T€OMETPHUH KaK COCTaBIIAIONICH yueOHoro npeamera «MaremaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yueOGHoro kypca «['eomerpus» Ha yriayOiaEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 waca B Hemenio), B 11 xmacce — 102
yaca 3 yaca B HEJIETIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS ~ cTepeoMeTpun. Touka, ImpsMas, IIOCKOCTH,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamiebHOCTh IPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NapaJlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapaJJIENbHOTO MPOEKTUpOBaHUs. I300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpaj’Ap, Mapajulelienunen,
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpToroHasnbHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIyia. TeopemMbl KOCHMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiimmme mnyTM Ha TIOBEPXHOCTM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuaa, MPaBWIbHAs TPEYroibHas NUpamMuAa M I[PABHIbHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU MPSIMOW MPU3MBIL,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B IPAaBWIBHOM MHOTOIPDAaHHHUKE: CUMMETPHS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEAPHBIE, COHAIPABICHHBIE W IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTE KOMILTaHApHBIE BEKTOPHI. IIpU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJI MexXay BekTopamu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

INJIAHUPYEMBIE PE3VJBbBTATBI OCBOEHUS YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:knanckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKU 00YyYaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WJIE€HAa  POCCHUHCKOrO  OOINecTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
MpoLeyp TPaKJaHCKOTo oOmecTBa (BBIOOPHI, OMPOCHI W JIPYroe), yMEHHUE
B3aUMOJECHUCTBOBATh C COLUUAIBHBIMA HWHCTUTYTaMH B COOTBETCTBUHU C HX
GYHKIUSIMHA 1 HA3HAYCHHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh POCCUHCKON TPakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOLUIOMY M HACTOSIIEMY POCCUUCKOW MATEMATHMKH, HEHHOCTHOE OTHOUIECHHE K



JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTEMAaTUYECKOU IIKOJIBI,
UCIIOJIb30BAaHUE DJTHUX JOCTIDKEHUH B JAPYTrUX HayKaxX, TEXHOJOTHsX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW pOCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO MOBEJEHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KCHUM HAyKH W JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYyAYIIEro;

4) acTeTH4ecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOLICHUWE K MHPY, BKIIOYAs SCTETHKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/a4, PEIICHUN, PacCyXKI€HNH, BOCTIPUUMUYHUBOCTh
K MaTEeMaTHYE€CKUM acleKTaM pa3ju4HbIX BUIOB HCKYCCTBA;

5) puzuveckoe BocUTaHME:

C(OPMUPOBAHHOCTb YMEHHUS NPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUU U
OTIIbIXa, peryispHas (u3NUecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) TpynoBO€E BocnuTaHMe:

TOTOBHOCTh K TpYyAy, OCO3HAaHHWE IIEHHOCTH TPYAOJIO0OUs, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHATIBHOM  JESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ MNPUWIOKEHUSIMH, YMEHUE COBEpLIaTb OCO3HAHHBIA BBHIOOP
Oyaymeil npodeccuu U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MareMaTH4eCcKoMy  OOpa30BaHUIO U
caM000pa30BaHUIO Ha TMPOTSHKEHUH BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3K0JIOTHYeCKOe BOCITMTAHHE:

C()OPMUPOBAHHOCTh  IKOJIOTUYECKOM KYyJbTYpbl, TOHUMAaHUE BIUSHUSA
COLIMAJIBHO-D)KOHOMHUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpellbl, 0OCO3HaHME TJI00ATIBHOIO XapakTepa SKOJOTUYECKUX MPOOIeM, OpUEHTALIHS
Ha TPUMEHEHHE MATeMAaTHMYeCKMX 3HAHMM JUIsl pemieHus 3agad B 00JacTu
OKpYXarollel cpelpl, IUIAHUPOBAHUE ITOCTYNIKOB M OLEHKM HUX BO3MOXHBIX
MOCIICICTBUUN [T OKPYIKAIOILIEN CPEBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKd W OOIIECTBEHHOM  MNpPAaKTHKW, MOHUMAaHHE
MaTEeMaTUYeCKOW HayKd Kak cdepbl UYeIOBEUYECKOW MAESITEIBHOCTH, JTAlloB €€
pPa3BUTUS M 3HAYUMOCTH JJISI PA3BUTUS LMBUIM3ALMH, OBJIAJAEHUE S3bIKOM
MaT€MaTUKM U MaTeMaTUYeCKOM KyJIbTYpOHM Kak CpEJACTBOM IIO3HAHUS MHPA,



TOTOBHOCTb OCYHICCTBJIATH IIPOCKTHYIO MW HMCCICAOBATCILCKYIO JICATCIIBHOCTD
HHIWBU/YAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiiCTBUS

Bba3oBble Jjoruueckue JelicTBUA:

BBISIBIISAIT M XapaKTepU30BaTh CYIIECTBEHHBIE MPHU3HAKK MAaTEMATUYECKUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHATHUN, YCTAaHABIMBAThH CYIICCTBEHHBIN MpU3HAK KiacCU(DUKAIUH,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHHUSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (popmMynupoBaTh U  NPeoOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC

BBISIBIIATH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M ITPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIOMCHUSIX W YTBEPXKACHHUAX, MpejiaraTb KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUH;

JienaTh BBIBOJABI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHH, YMO3AKITFOUCHHH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUM
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTH MMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 peleHus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4€TOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

WCIIOJIb30BaTh BOIPOCHI KaK MCCIENOBATEIbCKUM WHCTPYMEHT IO3HAHUS,
bopMynaMpoBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEUYHUE,  MPOOJIEMY,
yCTaHABJIMBAaTh MCKOMOE W JaHHOE, (OpPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEIOBaHHE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBJICHHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSMHU, MPOIECCAMU;

CaMOCTOSITeNILHO (HOPMYJIMPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO  HAOMIOJICHUS, WCCIICOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE IMPOIECCa, a TaKKe BBIJBUTATH
MIPETNOJIOKEHUSI O €T0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH Je(UIIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETA HA
BOIPOC U JJISI pEIICHUS 3a/1a4H;



BBEIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEGOPMAIMIO PA3TUYHBIX BHIIOB H
dbopm npeacTaBiIeHuUS;

CTPYKTYpUpPOBaTh WHGOPMAIIHIO, TPEICTABIITh €€ B Pa3IUYHBIX (opmax,
WLUTIOCTPUPOBATH TPadUICCKH;

OIICHUBATh HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSITENIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHHMBeEpPCcaJIbHbIE Y4eOHbI€e AeHCTBUS

OOmenne:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXKAaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M MHCBMEHHBIX TEKCTax, JaBaTh MOSICHEHWS MO XOJy PEIICHUS 3aJ1ayH,
KOMMEHTHUPOBATH MOJTYyUYCHHBIN pe3yJIbTar;

B X0Jie 0OCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOIl TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh HJCH, HAIlCJICHHbIE Ha TOUCK
pEIICHUsA, COMOCTABIATh CBOM CYXKICHHUS C CYXICHUSIMH APYTUX YYaCTHUKOB
Jajora, oOHapy)KUBaTh Pa3IMule M CXOJICTBO TO3UIIMKM, B KOPPEKTHOH (opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAYKEHHUS;

MPEACTABIATh PE3YIbTATHI PEIICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEOBAHUSI,
MPOCKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHUS ¢ Y4€TOM 3aaad
MIpEe3eHTAIM U OCOOCHHOCTEH ayIUTOPUH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA

Camoopranusamnus:

COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHUS 3a/a4d, BRIOUPATh CIIOCO0 pelieHus ¢
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOUM MH(MOpPMALIUH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIA HHTEJLJIEKT:

BJIaJIcTh ~ HaBBIKAMHU  IIO3HABATEIbLHOM  peduieKkcMM  KaK  OCO3HAHHUS
COBEPIIAEMBIX JICMCTBUUA WM MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAJECTh
crocobamMu CaMOIPOBEPKHU, CAMOKOHTPOJISI Tpollecca M pe3ysibTaTa PEIICHUS
MaTEMaTHYECKOM 3a/1auH;

MPEABUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PELICHUU 3a]1a4H,
BHOCHTH KOPPEKTHBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIIBCTB, JTAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IIEIN U YCIOBUIM, OOBSICHATh TPUUHHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIbHOCTH, HAXOJUTh OIIUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHasI 1eITEJIbHOCTD:



MOHMMATh U KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATbHOU
paboThl mpu pemieHnH Y4eOHBIX 3a7ad, TPUHUMATH II€Ib COBMECTHOU
NEATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI pabOT, JIOrOBapUBaThCs, OOCYX IaTh TMPOIECC U Pe3yJbTaT paldoThI,
0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYMNNOBBIX (opMax paboTel (0OCyXaeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE€ WITYPMBD» M HHBIE), BBIIOJHATH CBOK 4YacTh pabOTBHl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMHU YJIEHAMU KOMAaH[bI, OIICHUBATh
KaueCTBO CBOEro BKJAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITHUPOBAHHBIM
Y4aCTHUKaMHU B3aUMOJICUCTBUSI.

ITPEAMETHBIE PE3YJ/IBTATDBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM MPU
pELIEHNH 3a7a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPHUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MNPH PELICHUH
F€OMETPUYECKHX 3a]1aY;

e KJIACCH(PUUMPOBATH B3aUMHOE PACIOJIO)KEHHE MPSMBIX B IPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHSATUSMHU, CBSI3aHHBIMH C YIJIAMH B
MIPOCTPAHCTBE: MEXKIAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPSIMOM U
MJI0CKOCTBIO;

e CBOOOJIHO OMEPUPOBATH MOHSATUSIMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;

e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (TIpHU3Ma,
nupamMua, NPSMOYTOJIbHBIN TTapajuieenunes, Kyo);

e KJaccupUIMpOBATH  MHOTOTPAHHUKHM, BbIOMpas  OCHOBaHUS  JUIs
KJ1accuduKaluu,

e CBOOOJIHO OMEPUPOBATH MOHSTUSIMU, CBSI3aHHBIMM C  CEUEHUEM
MHOTOTPAHHUKOB IJIOCKOCTHIO;

e BBINIOJHSATH napajjiebHOe, LHEHTpaIbHOE u OpPTOTrOHAJIBHOE
MPOEKTUPOBAHUE (PUTYP HA MIOCKOCTh, BBIMOJHATH U300pakeHus: Guryp
HAa TJI0CKOCTH;

e CTPOWTH CEUYCHHS] MHOTOTPAHHUKOB Pa3JIMYHBIMU METOJAMH, BBITIOTHITH
(BBIHOCHBIE) TIOCKHUE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJ] CBEpPXY, COOKY, CHU3Y;

e BBIUMCISITH  IUIOMIAAM  TOBEPXHOCTEW  MHOTOIPaHHUKOB  (IIpU3Ma,
NMpaMu/ia), TCOMETPUIECKUX TeJ C TPUMEHEeHHEM (HOpMYIT;



CBOOOJTHO OMEPUPOBATH MOHITHSIMHU: CUMMETPHUS B TIPOCTPAHCTBE, IIEHTD,
OChb M IUIOCKOCTb CHUMMETPHUH, LEHTP, OChb U IUIOCKOCTH CHMMETPUHU
burypsr;

CBOOOJTHO OIEpPUPOBATH MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

BBITIOJIHSATH JCUCTBHS HAJl BEKTOPAMU;

pelarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
HaxO0XJICHUE TCOMETPUYECKHX BEIUYUH, NMPUMEHSSI W3BECTHBIE METOJbI
IIPU PELICHNN MaTEMAaTUYECKUX 3a7a4 MOBBIIICHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

MPUMEHATh MPOCTEUIIME MPOrPaMMHBIE CPEACTBA W DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a1aY;
U3BJIEKaTh, MPEOOpa3oBbIBATh W HMHTEPIPETHPOBATH HMHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTEkKaxX U PUCYHKAX;

MPUMEHATh TOJYYCHHBbIE 3HAHWA Ha MNPAKTUKE: CPaBHUBATH U
AHAJIM3UPOBATh PEAIbHBIE CUTYAIIMU, MPUMEHITh U3YYCHHBIC MOHATHUS B
mpoliecce IMOMCKAa  pelIeHUsT MaTeMaTU4YecKd  CPOpMYIHpPOBAHHOMN
npoOIeMbl, MOJEIUPOBATh peajbHBIE CUTyallMd Ha SA3BIKE T€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM I'E€OMETPUUYECKHUX
MOHATUM W TEOpeM, ammapara aiareOpbl, peliath MPaKTUUYECKUE 3a/auu,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINUNH;

UMETh TpeJCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyvaromuiicss HayduTCs:

CBOOOJHO OMEPUPOBATH MOHATHUSMH, CBS3aHHBIMH C IIHJIMHIPHYCCKOM,
KOHMYECKOH U CPEepUUYSCKOM TOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJTyYCHHUS;

OTIEpUPOBATh MOHATHUSIMHM, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMITHHIPOM,
KOHYCOM, c(hepoit U mapowm;

pacno3HaBaTh Teda BpauleHus (UMIUMHApP, KOHYC, cdepa U IIap) U
OOBSCHATH CIIOCOOBI TIOJTYYEHHSI TEJT BPAICHUS;

KJ1acCU(UIIMPOBATh B3aUMHOE PaCIooKeHue chephl U MIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAaHHHUKOB W TEJ BpalICHHS,
00BEMBI W TUIOIIAM TIOBEPXHOCTEH MHOTOTPAHHMKOB M TEJI BpaIlICHHS,
TEOMETPUUYECKHUX TEN ¢ IPUMEHEHUEM (HopMyI;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3aHHBIMU C KOMOWHAIMSIMU TEJ
BpaIieH!us] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIA B chepy H



OMHMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WIIU TEJO
BpAILICHUS,

BBIYHCIIATh COOTHONICHHSI MEXAY IUIOIIAASIMHU TTOBEPXHOCTEN U 00BEMaMuU
IMOJJOOHBIX TENT;

U300pakaTh u3ydyaemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YEPTEKU U3 PUCYHKOB TPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHUS TEJl BPALICHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
yepTekKax U pUCYHKaXx;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITOJIHATH OINEPALMU HAJl BEKTOPAMU;

3a71aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOU CUCTEME KOOPAMHAT;
pelaTh TEOMETPUUECKUE 3a1a4d HA BBIYMCIICHHUE YIJIOB MEXKAY MPSIMbIMU
Y TUIOCKOCTSIMH, BBIYMCIICHHUE PACCTOSIHUM OT TOYKHA JO IUIOCKOCTH, B
L[E€JIOM, HA IPUMEHEHNUE BEKTOPHO-KOOPAUHATHOTO METO/IA IPU PELICHNH;
CBOOOJHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKCHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHU;

BBITIOJIHATh HM300pa)XE€HUSI MHOTOTPAHHUKOB © TeN BpalleHUs MpH
MapaJJICTIbHOM  TIEPEHOCE, UCHTPAIBHOM CHUMMETPHUH, 3EPKAIBHON
CUMMETPUH, TIPU MOBOPOTE BOKPYT MPSAMOM, MpeoOdpa3zoBaHus M0A00us;
CTPOUTH CEYEHHS] MHOTOTPAHHUKOB U TEJl BPALCHHUs: CEUEHUs LWIMHAPA
(mapamienbHO U MEPIICHIUKYIISIPHO OCH), CEYSHUS KOHyca (TapaiieibHbIe
OCHOBAHHUIO Y IPOXOSIINE YEPE3 BEPIINHY ), CEUCHUS 1I1apa;
MCMOJIb30BaTh METOJIbl TMOCTPOEHUSI CEUYEHU: METOJ CJEAO0B, METOM
BHYTPEHHETO MMPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS,

MPUMEHSATh TeoMeTpuueckre (akThl Uil PEIICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIATalolIUX HECKOJbKO IIAroB pEIICHUs, €CIA YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

peliaTh 3aJa4d Ha JOKAa3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HaXOXJICHUE T€OMETPUUECKUX BEJIUYNH,;

IIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJEKTPOHHO-KOMMYHHKAILIMOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4;

NMPUMEHATh  TOJYYEHHbICE  3HAHUA  HA  MPAKTUKE:  CPAaBHUBATD,
AHAJIM3UPOBATH U OLIEHUBATh PEAJIbHBIC CUTYALUU, IPUMEHATh U3YUEHHbIC
MOHATHUS, TEOPEMBbI, CBOMCTBA B MPOLECCE TNOUCKA PELICHUS
MaTeMaTh4ecku  C(OPMYJTUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peaIbHBIE CUTyalldd Ha $SI3bIKE T€OMETPUM, HCCIEIOBaTh MOCTPOEHHBIC



MOJEJIM C UCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHH U TEOpeEM,
anmapata anreOppl, pemaTh MNPAKTUYECKUE 3aJadud, CBS3aHHBIE C
HAXO0XKJIEHUEM T'€OMETPUUECKUX BEIUYHH;

UMETh NPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS I'€OMETPUM Kak
COCTaBHOM 4acTu (dyHnameHTa pa3BUTHSA TEXHOJIOTH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NPOrpaMmblI Bcero Kontponuet Tpakrieckue o0pa3oBaTesbHbIe
e padoThbI padoThI pecypehi
1 BBenenue B ctepeoMeTpuio 23 1
5 BzaumHoOe pacnonoxeHue npsiMbIX B 5 1
IPOCTPAHCTBE
3 [TapamienbHOCTD MPSIMBIX U TIOCKOCTEH B 3
IPOCTPAHCTBE
4 [leprieHAUKYIAPHOCTD MPSIMBIX U o5
IUIOCKOCTEH B MPOCTPAHCTBE
VYrIbl ¥ paccTosiHUS 16 1
MHororpanHuku 7 1
BekTopsl B IpocTpaHcTBE 12
3 HOBTOPGHI/IC, 000011IeHHEe U CHCTEMATHA3 AU 5 )
3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

Jara
H3ydeHHn
s

DJIeKTPOHHbBbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapaljIeIbHbIX
IpSIMBIX (OTPE3KOB), CEPEAUHBI OTPE3Ka

IlonsATHA CTEpEOMETPUN: TOUKA, IIpsIMas,
IJIOCKOCTB, MPOCTpaHCcTBO. OCHOBHBIE
IpaBuJia U300paKeHMsI Ha PUCYHKE
IJIOCKOCTH, MapaJUICIIbHBIX HNPAMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[TonsiTHst: mepecexkarourecs MI0CKOCTH,
nepeceKaroIuecs npsmas v miocKoCTh;
MOJIYTIPOCTPAHCTBO

[MoHsTHSA: TIepeCceKarOIIUecs TNIOCKOCTH,
HepeceKaroIuecs npsMasi ¥ TIO0CKOCTh;
HOJYTIPOCTPAHCTBO

MHororpaHHuKH, H300pakeHNE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00OHEKTOB

MHororpaHHUKH, H300paKeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OHEKTOB

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE




CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U NIEPBHIE
cienctBus u3 HUX. CrocoObl 3a1anus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

10

N300paxeHue cedeHuil mupamuibl, Kyoa u
IPU3MBL, KOTOPBIE IPOXOIAT UYepe3 UX
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIY4EHHBIX IJIOCKOCTeN. PackpamBanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU LIBETAMU

11

N300paxeHue cedeHuil nmupamuibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIAT UYepe3 X
pé6pa. N3o0paxeHue nepeceueHus
MIOJIY4EHHBIX III0CKOCTeN. PackpammBanue
IIOCTPOEHHBIX CEYEHUH Pa3HBIMHU IIBETAMHU

12

N300paxeHue cedeHnii mupamMmuipl, Kyoa u
IPU3MBI, KOTOPBIE IIPOXOMAT Yepe3 Ux
pEbpa. N3o0paskeHue nepeceueHus
NOJIYYEeHHBIX TIIOCKOCTe!. PackpammBanue
MOCTPOCHHBIX CEUYCHHUM Pa3HBIMH LIBETAMH

13

N3o06paxeHne cedeHunit mupamuipl, Kyoa u
HPU3MBI, KOTOPBIE TPOXOASAT Yepe3 X
pEbpa. N3o0paskeHue nepecedeHus
MOJIYYEeHHBIX TIIOCKOCTe!. PackparimBanue
MOCTPOCHHBIX CEUYEHHUM Pa3HBIMH LIBETAMH

14

MeTton cieoB U1l IOCTPOEHUS CEUEHU I




15

MeTon crefioB il TOCTPOSHUS CEUSHUI.
CBolicTBa nepeceyeHri MPSIMbIX U
IIJIOCKOCTEH

16

Mertoz ciie1oB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa nepeceyeHril MpSIMbIX U
IIJIOCKOCTEH

17

[TocTpoenue ceuenuit B nupamuze, Kyoe
o TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YepPTEKEW U 3aIlUCh I1aroB
MOCTPOCHUS

18

[TocTpoenue ceuenuit B nupamuze, Kyoe
o TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YepPTEKEW U 3alUCh I11aroB
MOCTPOCHUS

19

[TocTpoenue ceuenuit B mupamuse, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

20

[TocTpoenue ceuenuit B mupamuse, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIHUCh LI1aroB
IIOCTPOEHUS

21

[ToBTOpenne mianumerpun: Teopema o
MPOTMOPIHMOHANLHBIX 0Tpe3kax. [logobdue
TPEYTOJIbHUKOB

22

IToBTOpenue mianumerpun: Teopema
Memnemas. PacueTsl B ceueHnIX Ha
BBIHOCHBIX 4epTexax. Mcropust pa3Butus




INIAaHUMETPHUHU U CTEPCOMETPUUN

23

KouTponsHas padora "AKCHOMBI
p p
crepeomerpuun. Ceuenus"

24

B3anmHOe pacnosiokeHne npsMbIX B
npoctpancTBe. CKpeluBaroIuecs
npsmele. [Ipu3Haky ckpemuBaroImxcs
npsaMmeix. [lapamiensHblie npsMsie B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSIMOM MapajuIeIbHON
JTAHHOM NPSIMOM, IPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEXKAIIECH HA JAaHHOU
npsiMou. Jlemma o nepeceueHuun
NapajuIeIbHbIX MPSAMBIX INTIOCKOCTHIO

26

[TapayenpHOCTB Tpex NMpsMbIX. TeopeMa o
TpEX MapajuIeNbHbIX NPsAMBIX. Teopema o
CKPELIUBAIOIINXCS NPSAMBIX

27

[TapannenbHOE MPOEKTHPOBAHUE.
OcCHOBHBIE CBOMCTBA MapaLICILHOTO
npoekTupoBanus. 300paxeHne pa3HbIX
¢buryp B napaiienbHON MPOSKIIUU

28

[{eHTpanbHas npoeKus. YTOI C
COHANpPABJICHHBIMA CTOPOHAMHU. YTOJI
MEXY NPSIMBIMHU

29

3aaun Ha TOKAa3aTeILCTBO U
HCCIIeAOBaHNE, CBA3AaHHBIC C
pAacCIOJIOKEHUEM IIPSAMBIX B IIPOCTPAHCTBE

30

[ToHsTHS: TapaIeabHOCTh MPIMOUN 1




IUIOCKOCTH B mpocTpaHcTse. [Ipu3nak
NapauIeIbHOCTU MPSIMOU U TIOCKOCTH.
CBolicTBa napauieIbHOCTH NIPSIMOU U
IJIOCKOCTH

31

FGOMeTpI/ILIeCKI/Ie 3aJa4d Ha BBIYHMCJICHUEC U
J0Ka3aTcJIbCTBO, CBA3aHHBIC C
NMapaajaClIbHOCTBIO IIPAMBIX U IUIOCKOCTEH
B IIPOCTPAHCTBEC

32

[TocTpoeHue cedeHus, MpOXOSIIETo Yepes3
JAHHYIO MPSAMYIO Ha YepTexe U
napajuieIbHOr0 APyrou npsiMmoil. Pacuér
OTHOLLEHUN

33

Hapanneana;I MMpOCKI A, IPUMCHCHUC
A ITIOCTPOCHU A ceueHHI KY68. n
napajjejaenuiicaa. CBoiicTBa
MnapajjieJicnIcaa U nmpu3Mbl

34

HapanneanLIe IIJIOCKOCTH. HpI/I3HaKI/I
NnapajiCJIbHOCTH ABYX IUIOCKOCTEM

35

Teopema 0 nmapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAIIEH
yepe3 TOUKY, He MPUHAIIEKAILYIO TAaHHON
MJIOCKOCTH U CIIEJCTBUS U3 HEE

36

CBoiicTBa mapayIeNIbHBIX IUIOCKOCTEN: O
NapaJuIeIbHOCTH MIPSIMBIX IIEPECEUEHUS
IIPY NIEPECEUEHNUH JIBYX NapalJIeNIbHbIX
IJIOCKOCTEN TPEThEN

37

CaolicTBa napaieabHbIX MIIOCKOCTEN: 00
OTpPE3KaxX NapaJlICIbHBIX MMPAMBIX,




3aKJIFOYEHHBIX MCXKAY MMapalyICJIbHBIMHA
IIJIOCKOCTAMU,; O IEPECCUCHUU HpﬂMOfI C
ABYMS ITapaJlJICIbHBIMU IIJIOCKOCTAMUA

38

[ToBropenue: Teopema [Tudaropa na
IIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPUS
IIPSAIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaolicTBa Ky0a U IpSIMOYTOJIbHOTO
napaesenunena

41

Breruucnenue qiuH OTPE3KOB B KY6C n
IpAMOYT'OJIbHOM IMapaJUICIICIIUIICIC

42

IleprieHAMKYAAPHOCTD NPAMOU U
miockoctH. [IpusHak
MIEPIECHIUKYISIPHOCTH IIPSMOU U
IJIOCKOCTH

43

IlepneH AUKYIAPHOCTD MPSAMOMN U
rockocty. [Ipusnak
NEPIEHAUKYIAPHOCTH IIPSIMOMN U
IIJIOCKOCTH

44

TeopeMa 0 CYIICCTBOBAHUHU U
CANMHCTBCHHOCTH HpHMOf/'I, npoxouﬂmeﬁ
4Cpe3 TOUKY MMPOCTPAaHCTBA U
HCpHCHI[HKyanHOﬁ K IINTIOCKOCTH

45

IInockoctu u NEPNCHAUKYJIAPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

46

[InockocTH ¥ epIeHINKYISPHBIE UM
IIPsIMBIE B MHOTOI'PaHHHUKAX

47

[leprienquKynap ¥ HaKJIOHHAS.




[TocTpoeHue neprneHauKyisapa u3 TOUYKU Ha
PSIMYIO

IlepneHauKyIsip ¥ HAKJIOHHAS.

48 [TocTpoeHue neprneHauKyspa U3 TOUYKU Ha
IIPSIMYIO

49 Teopema 0 TpEX nEepHEHAUKYIIAPAX
(mpsiMast U oOpatHas)

50 Teopema 0 TpEX nmepHEeHAUKYIIPAX
(mpsimast 1 oOpartHas)

51 VYron Mexay CKpeluBarOIUMUCS
IPSIMBIMU
[Touck nepneHAUKYISPHBIX MPSAMBIX C

52 MOMOIIBIO EPIIEHANKYISIPHBIX
IIJIOCKOCTEN

53 OproroHaibHOE MPOESKTUPOBAHHE
[Toctpoenue ceueHnii kydoa, IpU3MBlL,

54 MPaBWJIBHON MUPAMHUJIBI C TTOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU
[Toctpoenue ceueHnii kydoa, mIpU3MBlL,

55 MPAaBUJIbHOM MUPaMU/IbI C TIOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIIbHO MockocTu. [lnockoctu
CUMMETpPUN B MHOTOTpaHHHUKaX

57 [Tpu3Hak NeprneHuKyIIpHOCTH IPSIMON U
IUIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58 IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér




paCCTOHHI/Iﬁ OT TOYKH A0 IIIIOCKOCTHU

59

IIpaBunbpHBIE MHOTOTPaHHUKU. Pacyér
PacCTOSIHUM OT TOYKHU 1O IJIOCKOCTH

60

Crioco0Obl OIIyCTUTh MEPIIEHAUKYIISAPBIL:
CUMMCTpPUs, CABUT TOYKH I10
HapajuIeIbHON NPAMON

61

CnBur no HenapajuieabHOU MPSAMOU,
U3MEHEHUE PACCTOSHUN

62

KoHnTtposbHas pabora "B3auMHoe
pacroIokKeHUEe MPSMBIX U MIIOCKOCTEH B
npocTtpaHcTBe"

63

HOBTOpeHI/IeZ YroJa Mexay npsaMbIMH Ha
IIJIOCKOCTH, TPUT'OHOMCTPUA B
IMPOU3BOJIBHOM TPECYI'OJIbLHUKE, TCOpEMa
KOCHUHYCOB

64

[ToBTOpEHME: YrOI Mexay
CKPELIMBAIOIUMUCS MPSIMBIMU B
IIPOCTPAHCTBE

65

FGOMCTpI/I‘-IGCKI/Ie METO/AbI BEIYUCIICHUSA
yria MEXAy NpAMbBIMA B MHOT'OI'PAaHHUKAX

66

JByrpanHnsiii yromn. CBOMCTBO JINHEWHBIX
YIJI0OB IBYTPaHHOTO yrja

67

[lepniengukynspHeie miockoctu. CBoiicTBa
B3aUMHO MEPIECHANKYISPHBIX IIJIOCKOCTEN

68

[Ipu3Hak nepneHaAuKyIspHOCTH
IJIOCKOCTEN; TeOpemMa O MPsIMOM
MepEeCEeUCHUs ABYX MIOCKOCTEN
NEPNEHAUKYIISIPHBIX TPEThEU IITIOCKOCTH




69

[TpstmoyronbHBIN Napaienenumnen; Kyo;
U3MEPEHUs], CBOMCTBA MPSIMOYTOJIBLHOTO
napasuiesenumneia

70

TeopeMa 0 qMaroHany NpsAMOYTrOJIbHOTO
napaesenunesa u ciecTBue u3 Heé

71

CrepeomeTpruecKue U NpUKIaJIHbIC
3a/1a4¥, CBSI3aHHBIC CO B3AaMMHBIM
PACIIOJIOKCHUEM IIPAMBIX U IIJIOCKOCTHU

72

[ToBTOpEHME: CKPEIIMBAIOIIUECS MPSMBIE,
napajuieIbHbIe TNIOCKOCTH B CTAaHIAPTHBIX
MHOTOI'PAaHHHUKAX

73

[Tapa napasnienbHbIX IUIOCKOCTEN Ha
CKPEIIMBAIOIINXCS IPAMBIX, PACCTOSIHUE
MEX/1y CKPELUBAIOIIUMUCS IPSIMBIMU B
IIPOCTBIX CUTYAIHSIX

74

PaccrosiHre OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSIMOMN JI0 TIIOCKOCTH

75

BelunciieHre pacCTOSHUN MEXIY
CKPELIUBAIOIIUMHUCS IIPSIMBIMHU C
ITOMOIIBIO NIEPIEHAUKYIISIPHOMN MIOCKOCTH

76

Tpé€XrpaHHslid yroi, HepaBeHCTBa IS
TpexrpaHHbIX yrios. Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOIO yIJIa

77

DneMeHTHI ChepUIECKOil reOMETPHUH:
reo/ie3n4YecKre JMHUU Ha 3eMie

78

Konrponbnas pabora "Y1l u
paccrosiHus"




Cucremaru3zainus 3HaHUN "MHOrOrpaHHUK

79 | 1
U €r0 3JIEMEHTHI

80 [Tupamuaa. Bunsl nupamua. [IpaBunsHas 1
nupamuia

81 IIpusma. [IpsiMast 1 HaKJIOHHAs IPU3MBIL. 1
IIpaBunpHas npuzma

82 [IpsimMoli mapannenenune, 1
NPSMOYTOJIBHBIN Mapajiesenune, Kyo

83 Brimykiibie MHOTOrpanHuku. Teopema 1
Ditnepa
Brimykisie MHOTOTpanHuKH. Teopema

84 Oitnepa. [IpaBuiibHbIE U TOTYIIPABUIIBHBIC 1
MHOTOTPaHHUKHU

85 KonTponbhas padota "MHororpanHuku" 1

86 [ToHsiTHE BEKTOpa HA TUIOCKOCTH H B 1
NIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PazHocTh BekTOpOB 1

89 [TpaBwiio mapamienenureaa 1

90 YMHOKEHHE BEKTOPA HA YHUCIIO 1
Paznoxenne BexTopa mo 6asucy Tpéx

91 BEKTOPOB, HE JIEKAITUX B OJTHON 1
TUIOCKOCTH

92 CkaJisipHOE MTPOU3BE/ICHUE 1

93 Brruucnenue yria Mexay BEKTOpaMu B 1
IPOCTPAHCTBE

94 IIpocreiimne 3ana4u ¢ BEKTOpaMu 1




95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
96 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
98 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
99 O0o001IeHNe U CHCTeMaTU3alus 3HAHUH 1
100 HroroBast koHTpoIbHAs paboTa 1
101 HroroBast kKoHTpoIbHAs paboTa 1
102 O0o01IeHre U CHCTeMaTU3alus 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://m.edsoo.ru
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