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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MNPEIMETOB T'YMAaHMTApPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUHHBIX OCHOB F€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M OIPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAWBUIYAJIBHBIX CIIOCOOHOCTEW OOyYarolmuxcs MpH
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX IS YCIIEUIHOTO MPO(ECCUOHAIBHOTIO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

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

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

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATHIHOTO arapara o pasueiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI pEIICHUS 33/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOopHil, (GOpMHUpPOBAHHUE MOHMMAHUS POJIM AKCUOMATHKH MpHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMATUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUN
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaIbHBIX M TBOPYECKHX
CTIOCOOHOCTEH 00yJaronuxcs, MO3HaBaTeIbHOW aKTUBHOCTHU, MCCIIEIOBATEIbCKIX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPeCca K U3YUCHHUIO TeOMETPHH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYaIlUsAX W MPU U3yUYEHUU JPYTHX
y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHUS PEAbHBIX CHTYallii, WCCIICJIOBAaHUS TOCTPOCHHBIX MOJICIIEeH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZCP)KATEIBLHBIMHU JTUHUSAMH 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 PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU TEOMETPHHM Ha YIiIyOJIEHHOM YpOBHE OOYy4YeHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHON padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4eHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

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

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 vaca: B 10 kinacce — 68yaca (2 gaca B Henenmo), B 11 kimacce — 68
yaca (2 4aca B HEJIEI0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUHM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B nmapajyieqIbHOW MPOEKUHUH. YTJbl C COHAMPABIECHHBIMU CTOPOHAMM, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJIAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIIEHIUKYJIAPHBIC NIPSMbIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M INIOCKOCTBIO, BYTPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. [Ipusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrosibHas nUpamuaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o nTpaBUIBHBIX MHOIOTPAHHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTU NPSIMON IPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPHUsS NPABWIBHBIX MPU3M, CHUMMETpPHUS IPAaBHIbHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pPas3jgOKEHUH BEKTOpa IO TpEM
HEKOMILUIaHApHBIM  BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

INJIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:knanckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOro  OOIIecTBa,  MPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
MpoLeyp TPaKJaHCKOTo oOmecTBa (BBIOOPHI, OMPOCHI W JIPYroe), yMEHHUE
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUH C WX
(GYHKIUSIMHA 1 HA3HAUYCHHEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPONUIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATHMKH, HEHHOCTHOE OTHOLIEHHE K



JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUHMCKON MAaTEMaTUYECKOU IIKOJIBI,
UCIIONb30BAaHUE DJTHUX JIOCTIDKEHUH B JPYTrUX HayKaxX, TEXHOJOTHsX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW pOCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEAEHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KECHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYyAYIIEro;

4) acTeTH4ecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOLICHUWE K MHPY, BKIIOYAs SCTETHKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyKICHHI, BOCIPUUMYHUBOCTD
K MAaTEeMaTHYE€CKUM acleKTaM pa3u4HbIX BUJOB HCKYCCTBA;

5) puzuveckoe BocUTaHME:

C(OPMUPOBAHHOCTb YMEHHUS NPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 0opasa )KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITHH U
OTIIbIXa, peryispHas (u3NUecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) TpynoBO€E BocnuTaHMe:

TOTOBHOCTh K TpYydy, OCO3HAaHUE LIEHHOCTU TPYAOJIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  JAESITENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ TNPUIOKEHUSIMH, YMEHHE COBepLIaTb OCO3HAHHBIA BBHIOOP
Oyaymeil npodeccuu U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTM4eCKOMy  OOpa3oBaHUI0 U
caM000pa30BaHUIO Ha MPOTSHKEHUM BCEW JKU3HM, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3K0JIOTHYeCKOe BOCITMTAHHE:

C()OPMUPOBAHHOCTh  IKOJIOTUYECKOM  KYyJbTYpbl, TOHHMAaHUE BIUSHUS
COLIMAJIBHO-D)KOHOMHUYECKUX MPOLECCOB Ha COCTOSIHUE MPUPOJHOM U COLMATIBHOMN
Cpellbl, OCO3HaHHE TJI00ATIBHOTO XapaKkTepa dKOJOTUYECKUX MPOOIeM, OpUESHTALIUS
Ha TPUMEHEHHE MATeMAaTHMYeCKUX 3HAHMM JUIsl penieHus 3agady B 00JacTu
OKpYXarolenl cpeapl, IJIAHUPOBAHUE IOCTYIIKOB M OLEHKH HMX BO3MOKHBIX
MOCIICICTBUUN [T OKPYIKAIOILIEN CPEBI;

8) HeHHOCTH HAYYHOT0 MO3HAHMSA:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKM W OOIIECTBEHHOM  NPAaKTHKH, MOHHUMAaHHE
MaTEMaTUYeCKOW HayKd Kak cdepbl UYeIOBEUYECKOW ESITeIIbHOCTH, ITAaroB €€
pa3BUTHS M 3HAYUMOCTH JJISI PAa3BUTHSl LMBUIM3ALMU, OBJIAJICHUE SI3BIKOM
MaT€MaTUKM U MaTeMaTUYeCKOM KyJIbTYpOH KakK CpEACTBOM MO3HAHUS MHUPA,



TOTOBHOCTb OCYHICCTBJIATH IIPOCKTHYIO W HCCICAOBATCIILCKYIO IOCATCIIbBHOCTD
HHIWBUIYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

Bba3oBble Jjoruueckue JelicTBUA:

BBISIBIISAIT M XapaKTepU30BaTh CYIIECTBEHHBIE MPHU3HAKK MAaTEMATUYECKUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(DUKAITUH,
OCHOBaHMsI /7151 0000IEHNS U CPABHEHMSI, KPUTEPUU ITPOBOJIUMOTO aHAIM3a;

BOCIIpUHUMATh,  (QopMynupoBaTh U  MOPEeOOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPJAUTEIbHbBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIL;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHUHN, YMO3aKIIOUEHUH 110 aHAJIOTHH;

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

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

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

WCIIOJIb30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA MHCTPYMEHT IO3HAHUS,
bopMynaMpoBaTh  BONPOCHL,  (UKCHPYIOLUIME  MPOTUBOpEUUE,  MNpoodseMy,
yCTaHABJIMBAaTh UCKOMOE W JaHHOE, (OPMUPOBATH THUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIECIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOT0 00bEKTa, SIBJICHHS, ITpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SBICHUSMH, MPOIECCAMU;

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

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpOLECCa, a TAKKE BbIIBUIAThH
MIPETNOJIOKEHUSI O €T0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH Je(UIINTH UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa HA
BOIIPOC U JIJIsI PEILLICHUS 3a]1a4u;



BBEIOMPATh MH(POPMAIMIO U3 UCTOYHUKOB PA3TUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh WH(GOPMAIHMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS;

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

OIICHUBATh HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSITENIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

OOmenne:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMH OOIIEHHs, SCHO, TOYHO, IPaMOTHO BBIpaXKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M NHCBbMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOAY PEIICHHUsS 3aJadH,
KOMMEHTHUPOBATH MOJYUYCHHBIN pe3yJIbTar;

B X0Jie 0OCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOIl TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh HJCH, HAIlCJICHHbIE Ha TOUCK
pEIIeHUs, COMOCTABIATh CBOM CYXKICHHUS C CYXKICHUSMH IPYTMX YYaCTHHUKOB
Jajora, oOHapy)KUBaTh Pa3Uyue U CXOJICTBO MO3HWIIUMA, B KOPPEKTHOU dopme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAYKEHHUS;

MPEACTABIATh PE3YIbTATHI PEIICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEOBAHUSI,
MPOCKTa, CaMOCTOSITEILHO BBIOMpPATh (OpMaT BBICTYIUICHHUS C Y4E€TOM 3ajad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

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 ¢ yU€TOM HOBOW MH(pOpMAIUH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIA HHTEJLJIEKT:

BIIaJICTh ~ HaBBIKAMU  IIO3HABATEIBLHOM  peduiekcMH  KaK  OCO3HAHHUS
COBEPIIAEMBIX JEUCTBUU M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAAECThH
criocobamMu CaMOINPOBEPKH, CaMOKOHTPOJISI TIpollecca W pe3ysbTaTa perieHus
MaTEMaTHYECKOM 3a1auH;

MPEIBUAETh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUH 331a4H,
BHOCHTH KOPPEKTHBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIIBCTB, JTAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIU U YCIOBUSIM, OOBSCHIATH TPUUHHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIbHOCTH, HAXOJUTh OIIUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJIbHOCTD:



MOHMMATh U KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATbHOU
paboThl TMpU peHIeHUH Y4YEOHBIX 3aJay, NOPUHUMATh I€Jib COBMECTHOM
NEATEeTLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI pabOT, JIOrOBAapUBAThCsS, OOCYX AAaTh IMPOLIECC U Ppe3yJabTaT padoThI,
0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPyNmoBBIX GopMax paboThl (0OCYyx)aeHUSI, OOMEH MHCHHUA,
«MO3TOBBIE€ IITYPMBD» W HHBIE), BBIIOJHATH CBOIO 4YacTh pabOThHl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMHU YJIEHAMU KOMAaH[bI, OIICHUBATh
KaueCcTBO CBOEro BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

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

e TMPHUMEHATh AKCHOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PELICHHUU
F€OMETPUYECKHX 3a]1ay;

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

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YyIJIaMH B
MPOCTPAHCTBE: MEXKAY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMOM U
MJI0CKOCTBIO;

e CBOOOJIHO OMEPUPOBATH MOHSATUSIMH, CBSI3aHHBIMU C MHOTOTPAaHHUKAMU;

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

e KJaccupUIMpOBATH  MHOTOTPAHHUKU, BbIOMpas  OCHOBAaHUS  JIs
KJ1accuduKaluu,

e CBOOOJIHO ONEpUPOBATH TMOHSITUSMH, CBSI3AHHBIMH C  CEUCHHEM
MHOTOTPAHHUKOB IJIOCKOCTHIO;

e BBINIOJHSATH napajyiebHOe, LEHTPaIbHOE u OpPTOrOHAJIBHOE
MPOCKTUPOBAHKUE (PUTYP HA MJIOCKOCTh, BBIMOJHATH U300pakeHus: Guryp
Ha TJIOCKOCTH;

e CTPOWTH CEUYCHHS] MHOTOTPAHHUKOB Pa3JIMYHBIMU METOJAMH, BBITIOTHITH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (HUTYP:
BUJ] CBEpPXY, COOKY, CHU3Y;

e BBIUMCISITH  IUIOMIAAM  TOBEPXHOCTEW  MHOTOIPaHHUKOB  (IIpU3Ma,
MMpaMuJia), TCOMETPUIECKUX TEJI C IPUMEHEeHHEM (hOpMYIT;



CBOOOJTHO ONEPUPOBATH MOHSTHIMU: CHMMETPHUS B TPOCTPAHCTBE, IIEHTD,
OChb M IUIOCKOCTh CHUMMETPHUHU, LEHTP, OChb W IUIOCKOCTH CHMMETPUHU
burypsr;

CBOOOJTHO OIEpPUPOBATH MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

BBITOJIHSATH JCUCTBHS HAJl BEKTOPAMMU;

pelarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
HaxXO0XJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSSI W3BECTHBIE METOJbI
IIPU PELICHNN MaTEMAaTUYECKUX 3a7a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

MPUMEHATh MPOCTEUIINE MPOrpaMMHBIE CPEIACTBA W DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a1aY;
U3BJIEKaTh, MPEoOpa3oBbIBATh W HMHTEPIPETHPOBATH HHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTEkKaxX U PUCYHKAX;

MPUMEHATh TOJYYCHHBIE 3HAHWA Ha MNPAKTUKE: CpPaBHUBATh U
AHAJIM3UPOBATh PEAIbHBIE CUTYAIIMU, MPUMEHITh U3YYCHHBIC MOHATHUS B
mpoliecce IMOMCKa  pelIeHUsT MaTeMaTU4ecKd  CPOpMYIUPOBAHHOMN
npoOIeMbl, MOJEIUPOBATh peajbHBIE CUTyallMd Ha SA3BIKE T€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM I'E€OMETPUUYECKHUX
MOHSATUM W TEOpeM, afmapara ajareOpbl, peniaTth MPakKTUUECKUE 3a/layu,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUUYECKUX BEIIMUNH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTputo 9 1
5 B3anMHOe pacnonokeHue npsmsIx B 4 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 6
IIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 19
IJIOCKOCTEN B MPOCTPAHCTBE
VYTriabl v paccTosIHUA 11
MHororpanHuku 5
BekTops!l B IpocTpaHcTBE 10
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 4 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




HOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

JJIeKTPOHHbIE
Hara undgpoBbie
u3ydeHusi oOpa3zoBaTe/ibHbIE

pecypchl

OcHOBHBIE IIpaBUIIa U300pAKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajleIbHbIX
HpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsITHS CTEpEOMETPHH: TOUKA, IIpsIMasi,
MIJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIS
npaBuiIa N300paKEeHUS Ha PUCYHKE
IIJIOCKOCTH, HapaJIJIeJII)HBIX Hp?[MLIX
(OTpe3KoB), cepeAHBI OTPE3Ka
[TonsTHs: IepeceKaronIrecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v miIoCKOCTh;
MOYTIPOCTPAHCTBO

[ToHsTHS: TIEpeceKaroNnuecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v MiIoCKOCTh;
MOYTIPOCTPAHCTBO

5.09.2023

7.09.2023

12.09.2023

14.09.2023

MHororpaHHUKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00BEKTOB

19.09.2023

MHororpaHHuKH, H300paxKeHe
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OHEKTOB

AxcuoMsl CTCPCOMCTPHUU U IICPBLIC

21.09.2023

26.09.2023




CIICACTBHUA U3 HUX

10

11

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
cnenctBus u3 HuX. CriocoOwl 3a/1aHus
HPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O06o03HaueHUs MPSAMBIX U IJIOCKOCTEH

N3o0pakeHne ceueHni MupaMu/ibl, Kyoa u
MPU3MBI, KOTOPBIE MIPOXOIST Yepe3 X
p€opa. M3o0parkeHne nepeceueHus
MOJYYCHHBIX TUIOCKOCTEH. PackpaniBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMU

MerTon ciie1oB 1Sl IOCTPOSHUS CEUSHUH.
CBoiicTBa IepeceueHUuil MPsIMbIX U
IJIOCKOCTEMN

28.09.2023

3.10.2023

5.10.2023

10.10.2023

12

[TocTpoenue ceuenunii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

12.10.2023

13

[TocTpoenue ceuenunii B mupamue, Kyoe mno
TpéM Toukam Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

17.10.2023

14

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX qepTe>Ke171 " 3aI1MCh I1aroB
MOCTPOCHUS

19.10.2023

15

[TocTpoenue ceuenuii B mupamuie, Kyoe mo

24.10.2023




TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YePTEXKEH U 3aIKCh I1aroB
HOCTPOCHHUSI

16

[ToBTOopenue nnanumerpun: Teopema o
POTNOPLHUOHATBHBIX 0Tpe3kax. [Tomodue
TPEYroJbHUKOB

7.11.2023

17

18

19

[ToBTOpenue mianumerpun: Teopema
Memnenas. Pacuersl B ceUeHUAX HA
BBIHOCHBIX 4epTexax. Mcropus pa3Butus
TJIAHUMETPUHU U CTEPEOMETPUHU

KoHTtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

Bzaumnuoe PpacCIIOJIOKCHUEC IIPAMBIX B

IMPOCTPAHCTBC. CKpCIHI/IBaIOH_[I/IeCH IIpsAMBIC.

[Tpu3HaKy CKPEIIMBAIOIINXCS MPSMBIX.
[TapannensHbIe PsIMbIE B TPOCTPAHCTBE

9.11.2023

14.11.2023

16.11.2023

20

21

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuiesIbHON
JAHHOM IPSIMOM, IPOXOAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAIlleH Ha JaHHOU
npsAMoN. Jlemma o nepeceyeHun
MapaJUIEIbHBIX MPSAMBIX INIOCKOCTHIO

[TapamienpHOCTB TpeX NpsiMbIX. Teopema o

TpEX MapajuieabHbIX IpAMBIX. Teopema o
CKPEIIMBAIOIINXCS TPAMBIX

21.11.2023

23.11.2023

22

[lenTpanbHast MpoOEKIUsA. YTOII ¢
COHANPABJICHHBIMA CTOPOHAMM. YTOJI
MEXY NPSIMbIMHU

28.11.2023




23

[Ipu3Hak napajuieabHOCTH NPAMOU U
iockocty.IlapaienbHble II0CKOCTH.
[Tpu3Haky napamiesbHOCTH IBYX
IIJIOCKOCTEMN

30.11.2023

24

Teopema 0 napaieIbHOCTH U
€IMHCTBEHHOCTH TIJIOCKOCTH, MPOXOISAIICH
yepe3 TOUKY, He MPUHAAIeKAIYIO JaHHOM
IUIOCKOCTH U CJIE/ICTBUS U3 HEE

5.12.2023

25

CBolicTBa napasuieabHbIX IIOCKOCTEN: O
NapajuIeIbHOCTU MPSIMBIX IIEPECEUEHUs IPU
NePECEUCHHUH JIBYX NapajlIeIbHbIX
MIJIOCKOCTEH TpeThei

7.12.2023

26

27

CaolicTBa Ky0a U IpSIMOYTOJIBHOTO
napaesenunena

Brruucnenue aivH OTPE3KOB B KY6C n
NpAMOYT'OJIbHOM IMApaJUICIICTIUIICIC

12.12.2023

14.12.2023

28

[IeprieHIUKYIAPHOCTD NPAMOU U
10ckoCTH. [Ipu3HaKk nepnesauKyJIspHOCTH
IPSIMOM U INIOCKOCTH

19.11.2023

29

[IepnieHUKyYIAPHOCTD NMPSMOM U
10ckoCTH. [Ipr3Hak nepneHauKyJIsIpHOCTH
MPSMON U TNIOCKOCTH

21.12.2023

30

31

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IPSIMOM, MPOXOAAIIEH
yepe3 TOUKY IIPOCTPAHCTBA U
NEPIEHANKYIISIPHON K IIIOCKOCTH

IInockoctu u NEPpNCHAUKYJIAPHBIC UM
MMpsAMbIC B MHOT'OI'paHHUKAX

26.12.2023

28.12.2023




[Iepnienpukynsap u HaknoHHas. [loctpoenue

32 9.01.2024
NEPIECHIUKYIIAPA U3 TOYKU Ha NPSAMYIO

33 [Iepnienpukynsap u HaknoHHas. [loctpoenue 11.01.2024
NEPHEHAUKYJIAPA U3 TOYKH HA MPSAMYIO

34 Teopema o Tpéx neprneHAuKysApax (npsmas 16.01.2024
u oOpaTHas)

35 Teopema o Tpéx nepneHAuKyIsapax (mpsamas 18.01.2024
u oOpaTHas)

36 Yron Mmexay CKpemuBarOmuMUC 23.01.2024
IPSIMBIMU
[TocTpoenue ceuenuii Kyoa, mpU3MBl,

37 MPaBWIHLHON MUPaAMUJIBI C TTOMOIIBIO 25.01.2024
OpPTOTrOHAJILHOU MPOEKINH
CumMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

38 I0CKOCTH. [InockocTn cuMmmeTpuii B 30.01.2024
MHOTOTpaHHHUKaX

39 [Ipu3Hak nepneHauKyJIIpHOCTH IPSIMOU U 6.02.2024
IIJIOCKOCTH KaK CIIEJACTBUE CUMMETPUHU

40 HpaBI/IJILHLVIe MHOIOrpaHHUKHU. Pacuér 8.02.2024
paccTOSTHUN OT TOYKHU 10 INIOCKOCTH

41 HpaBI/IJILHLVIe MHOTOTpaHHUKHU. Pacuér 13.02.2024
PacCTOSHUM OT TOYKHU 10 IIIOCKOCTH
CnocoObl OIyCTUTh NEPIIEHANKYISPDI:

42 CHMMETpPHUS, CIBUT TOYKH MO MapaJIeTbHON 15.02.2024
IpSAMOi
KonTtponbHas padora "B3anmuoe

43 PpacIoIOKEHNE MPSIMBIX U IIJIOCKOCTEN B 20.02.2024

npocTpaHcTae”




44

[ToBTOpEeHUE: yroy Mexay NpsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

22.02.2024

45

[ToBTOpEeHue: yrom Mexay
CKpCIIUBAOIIUMHUCA ITPAMBIMU B
IIPOCTPAHCTBE

27.02.2024

46

47

FeOMeTpI/I‘-IeCKI/Ie MECTOAbI BBIYMCIICHUA
yria MCXAy NpAMBIMA B MHOI'OI'PpaHHUKAX

JByrpanssiii yroa. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPaHHOI'O yIjia

29.02.2024

5.03.2024

48

[lepnennukynspHeie maockoctu. CBoiicTBa
B3aMMHO NEPIEHANKYJIAPHBIX INIOCKOCTEN

7.03.2024

49

[Ipu3Hak nepnesuKyJIsIpHOCTH
IJIOCKOCTEN; TEOpeMa O MPSMOM
MEePECEUCHUS ABYX MIOCKOCTEN
NEPIEHAUKYIISIPHBIX TPEThEH INTIOCKOCTH

12.03.2024

50

51

52

[TpsMoyronbHbIi napauienenunesn; Kyo;
U3MEpEHUs], CBOMCTBA MPSIMOYTOJIBLHOTO
napaenenunesa

[ToBTOpEHME: CKPEUIUBAIOLIUECS NIPSMBIE,
napaJuleIbHbIE IIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHHUKaX

PaccrosHue oT TOUkH 10 IIJIOCKOCTH,
pacCToOdHHUC OT HpHMOfI J0 IIIIOCKOCTH

14.03.2024

19.03.2024

21.03.2024

53

Brluncnenue paccTosHUN MEXTy
CKPELIMBAOIMIMMHUCS IPSIMBIMU C IIOMOIIBIO
NEePNEHANKYJISIPHON IIIOCKOCTH

2.04.2024




KonTponpHas padota "Yrisl u

54 ) 1 4.04.2024
paccTosiHus

55 CI/ICTCMaTI/BaI_II/I'S'I 3HaHUH "MHOTrOrpaHHUK 1 9.04.2024
U €T0 DJIEMEHTHI

56 [Tupamuaa. Bunsl nupamua. [IpaBunsHas 1 11.04.2024
nupammia

57 [Ipusma. IIpsAmas 1 HaKJIOHHAS IPU3MBI. 1 16.04.2024
[TpaBuibHasg npu3Ma

57 [Ipssmoit napaienenunen, NpsMOyroJIbHbIN 1 18.04.2024
napajuienaenumnes, Kyo

58 KoHTtponbHas pabora "MHororpaHHuKu" 1 23.04.2024

59 [TonsTne BeKTOpa Ha MIIOCKOCTH U B 1 25.04.2004
POCTPAHCTBE

60 CymMma BEKTOpOB 1 7.05.2024

61 Pa3znocts BekTOpOB 1 14.05.2024

62 [TpaBuiio mapamnenenunena 1 16.05.2024

63 YMHOKEHNE BEKTOpa Ha YNCIIO0 1 21.05.2024

64 CkansipHO€ MPOU3BEICHNE 1 21.05.2024

66 Brruucnenue yria Mexay BEKTOpaMu B 1 93.05.2024
IPOCTPaHCTBE

66 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1 23.05.2024

67 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1 28.05.2024

68 O06o0011eHre U cUcTeMaTU3alus 3HAaHUN 28.05.2024

OBUIEE KOJIMYECTBO YACOB I1O 68

[TPO'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI

1. Apyrtionsn E.b., Bomou M.b., I'maskoB 1O.A., JleButac I'.I'. Maremaruueckue
nukTanThl 11t 10-11 knaccoB — M.: [Ipocsemenue, 2022.

2. Jlenman W.S., Bunenkun H.S. 3a ctpanunamu yueOHuka maremaruku: [locobue yost
yuanquxcsa 10-11 kimaccoB cpeanedt mkosnsl — M.: [Ipocsenienne,2016.

3. KosnmoBa C.A., Pyoun A.I'. Marematuka. Meroauueckue peKOMEHIAMHA ISt
yuutensi. M.:banacc,2021.

4, ®dapkoB A.B. Maremarnueckue onmmnuansl B mkoje. 5-11 kmacc. — M.: Aiipuc-
npecc, 2019.

5. @apxkoB A.B. Yuumcs pematsy oaumnuaaaeie 3aaaun. ['eomerpus. 5-11 kimaccel. — M.
Aiipuc-nipecc, 2021

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

e MuHnucrepcTBO 0Opa3oBaHus 1 Hayku P®. - Pexxum poctyma : http://www.mon.gov.ru

e @enepalibHOE  T'OCYyJAapCTBEHHOE  yupexjaeHue  «l'oCcylapCTBEHHBIA  Hay4dHO-
HCCIIeIOBATEIbCKHIMA UHCTUTYT UH(OPMAITHOHHBIX TEXHOJIOT M u
TEJIEKOMMYHUKALUI».

e : http://www.informika.ru

e Tectuposanue on-line: 5-11 kmaccsr.: http://www.kokch.kts.ru/cdo

e [IlyreBomurens «B wMupe Haykm» JUIsl IIKOJIBHWUKOB. http://www.uic.ssu.
samara.ru/~nauka

e Merasunuknoneaus Kupumia u Medoaus. : http://mega.km.ru

e Caiir sHnukoneauid. - Pexxum pocryna : hitp://www.encyclopedia.ru
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